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   (*) {صِبغةَ اللهِ ومن أحسنُ من اللهِ صبغةً ونحن له عبدون}  
  )١٣٨(سورة البقرة 

                                           
(*)  

 
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 
 

 
 

 
 

 
 

 
 }

{



}{













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
 

 









… 
 









 
 

 
 

 



                                           
*  
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


 
 









 
 





 

 
 

 
 

}
{






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


 
 

 
 

 







}{ 

 







 

 


 

                                           
ــــم ، الكويــــت . وكتــــاب      (*) ــــوم وأســــلمتها) للمؤلــــف ، دار القل راجــــع كتيــــب (تعريــــب العل

 (أسلمة المعرفة) للدكتور إسماعيل الفاروقي ، المعهد العالمي للفكر الإسلامي.



 9

 
 

 
 

 




 

 
 

 
 





 
 




 
 

 
 
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 












 
 

 
 

 







 

                                           
 انظــر بحثــا بعنــوان : (الأســس الإســلامية للعلــم ) للــدكتور محمــد معــين صـــديقي ،   (*)

نشر بالإنجليزية في مجلة جمعية العلمـاء والمهندسـين المسـلمين بأمريكـا الشـمالية ، 
 ١٧وقد نشرت ترجمته العربية في مجلة المسلم المعاصر على حلقتين في العددين 

 م.١٩٧٩هـ / ١٣٩٩سنة  ١٨، 
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 
 

 
 










 
 

 
 

 






 
 






                                           
 المصدر السابق.   (*)
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
















 
 


C++  

 
 

 
 






C++
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






 




 
C++








 

 
 

 
 





 

 

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



 

 








}

{



}

{ 
 
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 
C++ 

Overview of Programming in C++ 
 


C++


 

 
C++ 

 (reads)(data)(employee)
 

 empNum 
(employee identification number) 

 payRate 
(employee’s hourly pay rate) 

 hours 
(number of hours worked) 

 (computes)
wages 

 

 
– 

wages = (40.0  pay rate) + (hours worked – 40.0)  1.5   pay rate
(otherwise) 

 
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wages = hours worked  pay rate
 (writes)

––(list)
payFile(file)(saves)(input 

data)(secondary 

storage file) 
 (computes)total

(total wages for the week) 
 (displays)(screen)total 
 

0


 
 

CalcPay(function)wages
 

 
//*********************************************************************** 
 //Payroll program 
 //This program computes each employee's wages and 
 //the total company payroll 
//*********************************************************************** 
#include <iostream> 
#include <fstream>    // For file I/O 
 
using namespace std; 
 
void CalcPay( float, float, float &   ); 
 
const float MAX_HOURS = 40.0; // Maximum normal work hours 
const float OVERTIME = 1.5;  // Overtime pay rate factor 
 
int main() 
{ 
    float        payRate; // Employee's pay rate 
    float        hours; // Hours worked 
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    float        wages; // Wages earned 
    float        total; // Total company payroll 
    int          empNum; // Employee ID number 
    ofstream payFile; // Company payroll file 
 
    payFile.open("payfile.dat");            // Open the output file 
    total = 0.0;                            // Initialize total 
    cout << "Enter employee number: ";  // Prompt 
    cin >> empNum ;               // Read employee ID no. 
    while (empNum != 0)                       // While employee number 
   {      //  isn't zero 
        cout << "Enter pay rate: ";           // Prompt 
        cin >> payRate;                       // Read hourly pay rate 
        cout << "Enter hours worked: ";      // Prompt 
        cin >> hours;                         // Read hours worked 

        CalcPay(payRate, hours, wages);      // Compute wages 
        total = total + wages ;    // Add wages to total 
        payFile << empNum << payRate         // Put results into file 

                    << hours << wages ; 
        cout << "Enter employee number: ";   // Prompt 
        cin >> empNum;                        // Read ID number 
    } 
    cout << "Total payroll is "               // Print total payroll 
           << total << endl;                    // on screen 
    return 0;                                 // Indicate successful 
  }      // completion 
 
// ****************************************************************** 
 
void CalcPay(  /* in */  float  payRate,      // Employee's pay rate 

            /* in */  float  hours,        // Hours worked 
/* out */ float& wages )  // Wages earned 

 
 // CalcPay computes wages from the employee's pay rate 
 // and the hours worked, taking overtime into account 
 
{ 
    if (hours > MAX_HOURS)                       // Is there overtime? 
        wages = (MAX_HOURS * payRate +   // Yes 
                (hours - MAX_HOURS) * payRate * OVERTIME; 
    else 
        wages = hours * payRate;               // No 
} 

 
 

(comments)
C++

(compiler)
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(comments)
 

 
constconstant 

 (integer)
int

float 
 total(initial 

value)0.0 total 
wages 

total = total + wages ; 

 
 cin cout 
 


(prompting message / prompt)(user)


Enter employee number 

Cout  <<   Enter employee number:  ; 


(memory)

empNum 
cin  >>  empNum ;

 (while)
 

{ 
   ………………. ; 
   ………………. ; 
   ………………. ; 
} 
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(repeating)
loop


total 

 CalcPay
 

CalcPay (payRate, hours, wages) ; 

mainCalcPay
main 

 (operating system)
(the main function)(return)
main(execution)

(by convention)
0

1
2 main 

return 0 ; 

 
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 
 

 
Algorithms and Flowcharts 

 
 

 
       


      


           

  


     
     
    

        
(Algorithm)




    (Flowchart)     

     
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           
         

         
 

  
  (Start)   (Stop) 

 
 (Input) 

(Output)
 

 (Computation) 
(Processing) 

 (Decision) 
(Conditions) 

  (Flow Line)
 

 (Connection)  
 

    
 

 


           
(Program)


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       
 

 
 

 
        

 
 (Input)  (Data)  

 
(Output)(Results)

 
       

 
         

       
 

          
 

 




         
 
   

 
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 
 

            
 

 
 
 
(Real) 

 
  

ax bx c a2 0 0   , 
a , b , c  
 a , b , c 
 x1 , x2

 
 

 x x b b ac a1 2
2 4 2, ( ) /    

 
b ac2 4 0  

 
  
 a , b , c 
 a = 0  
 b2 - 4ac < 0 
  
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 x b b ac a1
2 4 2   ( ) / 

  
 x b b ac a2

2 4 2   ( ) / 
 x1 , x2  
  

 

 
 

         (start)
  

   
 

 
x1 , x2   

x1 , x2 
 
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      
 

   TAS 
     (Total Annual Savings) 
     A 

 ZTAS
  

A 
 TAS Z 

 
  TASA 
  TASZ 

  TAS  ATAS/40      
     Z = 

TAS < A0                
 

 TAS , A 
 TAS < A Z = 0  
 TAS  AZ = TAS/40 
 TAS , Z  
  
 
 
 
 

                                           
(*)  
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 
 
 
 
 
 
 
 

 

 
 

 
TAS   

 
 
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  
 

 
 y = x2 ;       x = 2 , 3 , 4 , ... , 50 

  
 x, y  
  x   

x
x21x 

50 
         
           

 
 

x = 2  
y = x2 
x , y  
x = x + 1x

1 
  x  50 

 
 

 
  x = x + 1 

x
x

 
x = 2 

 

 
y = x2 

 
 


x , y 

 

 
x = x + 1 

 
 


x  50 
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 x
xx

    
x  1

 

 

        




  
       

 
      2 , 4

x
x = 2 + 1 = 3x  50 

         
yy  3 92 

       
x , y3 , 9



  

 
        

x 
x = 3 + 1 = 4

   x  50 
       

x , y
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x51x  50
 


 x x = 2 

x1x = x + 1
xx  50 
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 
x = 2 .. 50 

 
  
 

x = 2 .. 50 
 
 

y = x2 
 
 

 
x , y 

 
 

 
 
  

 







50

2

22222 50432
x

x

xS  

 
 S = 0 
 X = 2 
   S = S + x2 
  x = x + 1 
 x  50  
 S 
  
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 
 

 
 S


S


SS

(loop) 
 y
x , y    

 
 

S = 0 
x = 2 

 
 
S = S + x2  

 
  

x = x +1  
 

 
x  50 
 

  

S  

 
  
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 

 
 


  


 

 
 Z

A
 
  ID  identification Number 

TAS 
Z 
ID , TAS , Z 

 
 
N(Counter)

N
N  

     N   
  ID , TASZ ID , TAS , Z

 
 
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 
 

A 
 
 

N = 1 

 
 

ID , TAS 

 
 

 

40
TASZ                   TAS  A                       Z = 0 

 
 
 

ID , TAS , Z 
 
 

N = N + 1 
 

 
                                             N > 1000                         
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 
 
 

 
 

   5
9

32  

 
 

            


           


 


   
      
        

 
 (File)


EOFEnd Of File 

  
  
  


  
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 
 

 
EOF

 

 
 

   
    5

9
32  

 

    
              . 


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 
 
  

N 
ZS    
 N

ZSN , ZS 
 ZF

       


FB
 

      B , F 
I

             
ZF 

 


       
           
           


 
        

 
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   
 

I 
 J      

 
  

  Z 
IZ 

 TZ 
 

          
IJ 

 
      
  
  N 
  M 

 
        

ABAB


A
    B  

 
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 
ABBA

 
       

Z
 

ZLKJI
2332i) 
2323ii) 
3223iii)

3232iv) 
 

         S  
 

(i) 115
1

7
1

5
1

3
1

1
1  S  

(ii) 100
99

5
4

4
3

3
2

2
1  S  
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(iii) 3333 300642  S 
          K 

1KK!
K 

 y 
    0

8
2
8

3
8

, , , , ,  ( = 3.141593) 

 y 

 y     
2

2 3
4

sin 
       

(Bisection Algorithm)f(x) = 0 
  
  a , b ,  
  c a b 

2
 

  f(c) 
  |f(c)| < c 
  f(c).f(a) > 0a = cca 

b = c 
   


 

        
(Newton-Raphson Algorithm)f(x) = 0  

  
  x0 ,  , nmax 
  n = 0 



 39

  x = x0 

   
  


f x

f x
 

  x = x -  
  n = n + 1 
  x , n 
  ||  n  nmax 
   


 

   
   S  U
            X

 Y
S

U 
   
   
   X Y

2
 

        X , Y
 

    
   R

 T S = R + T
 
  
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 R , T 
  
  

          
 

  I = 1 , N = 0 
  A 
  A > 0N = N + 1 
  I = I + 1 
  I > 20 
   
  N 
   

 N
 

S
N

      1 1
2

1
3

1
4

1
5

1 
  

Y x x
x

  


1 2
1
cos 

  N  x     
XIN XFI  

XIN , XFI , N 
 x 

DX XFI XIN
N

 
1

 
 N

(a Prime) 
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 
 

         N    
N 

2 3 4
2

, , , , N 
 

       





IDX


      


 
 

 
  

y x x
x x x

  
  

3

3 2
7 5

3 4 12
 

 x 
x = -4 , -3 , ... , 7 , 8 , 9

 y
    NOT FINITE

y 
 A 

 1 , 1 + A , 1 + 2A , 1 + 3A , ... , 1 + 49A 
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  
a1x + b1y = c1 
a2x + b2y = c2 

   a1, b1, c1 
a2, b2, c2x , y  

y
a c a c
a b a b

 


1 2 2 1

1 2 2 1
,x

b c b c
a b a b

 


2 1 1 2
1 2 2 1



  D = a1b2 - a2b1  0 
 D = 0 

 a , b , c
 

     


 
                                         B
                                    c      2               a 
                                 
                         A     1                               3       C 
                                             b

 
iR   R S S a S b S c    
S 

ii(P = a + b + c) P  
iiiA

   CosA b c a bc  2 2 2 2/ 
  

 S i
i

i
      




 3 2 5 8 11 922 2 2 2 2

1

30
 
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    ZT     MV 
(Market Value)       

           
  

      
  

  }      
 

  
     PG   MV

 
 NG 
 ZT 
  

          
     

“A”1
0“I”(1) 

        “J”
         

M = I + J 
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 

  جدول محاسبة النفس اليومي

  هل أديت الصلوات الخمس في أوقاتها (في المسجد) ؟ .١
  ت الصلاة ووجدت لذة لذلك ؟هل شعرت بأنك أحسن .٢
  هل قمت شيئا من ليلتك الماضية (صلاة القيام) ؟ .٣
  هل قرأت وردك اليومي من كتاب االله تعالى ؟ .٤
  هل أديت النوافل الراتبة ؟ .٥
  هل أمرت بمعروف ؟ .٦
  هل نهيت عن منكر ؟ .٧
  هل قدمت لأحد مساعدة مادية أو أدبية ؟ .٨
  م إلى كتاب االله وسنة رسوله ؟هل حاولت أن تقرب أهلك من الاحتكا .٩
  هل طالعت في يومك شيئا عن الإسلام ؟.١٠
  هل ذكرت رقابة االله في كل عمل عملته ، وزنته بميزان الآخرة ؟.١١
  هل قمت بعمل تعتبره في خدمة الإسلام والمسلمين ؟ .١٢
  هل زرت أحد أقاربك أو أرحامك أو جيرانك أو إخوانك في االله ؟.١٣
  دا لدعوتك ؟هل كسبت عنصرا جدي.١٤
  هل ذكرت الأدعية المأثورة في جميع شئون اليوم والليلة ؟.١٥
  هل وعدت وعدا ثم أخلفته أو تأخرت عنه ؟.١٦
  هل اغتبت أو جادلت أو وقع منك ما يسوء غيرك ؟.١٧
  هل أحسست في قلبك غلا أو حسدا لأحد من المسلمين ؟.١٨
  هل فرط منك ما تعتبره مخالفة شرعية ؟.١٩
  فعل خير ثم ترددت في عزمك ؟هل عزمت على .٢٠
  هل حاولت أن تتكلم العربية الفصحى ؟.٢١
  هل نمت ليلتك على وضوء ؟.٢٢

 



  

 
 

C++ 
Fundamentals of the Programming Language C++ 

 
 C++(high level 

language)(source programs)


 
 

C++    
 C++(subprogram)

(function)C++
(collection of functions)

(particular task)
 

 
 C++main

main


controlmain 
_____________________________________________________ 

CC++
C(data abstraction)(object-

oriented programming)(version)[ISO/ANSI standard C++ 

language]C++
ISO(International Standards Organization)

ANSI(American National Standards Institute) 



  

 main
SquarenCube
nmainSquareCube

272273 
//  
Sample program 

This program computes the square and cube of 27 

//  
#include <iostream< 
 
using namespace std; 
 
int Square( int); 
int Cube( int); 
 

int main 
} 
cout << "The square of 27 is " << Square(27) << endl; 
cout << "and the cube of 27 is " << Cube(27) << endl; 
return 0; 
{ 
 
int Square( int n) 
} 
return n * n; 
{ 
 
int Cube( int n ) 
} 
return n * n * n; 
{ 

 
 (statements)

}(left brace){



  

–(beginning)(end)


(body of the function) 
 main

 
cout << "The square of 27 is " << Square(27) << endl; 

 

(output statement)
(computer's display screen)(information)

 
The square of 27 is 

 

Square
27main
caller0279

 
The square of 27 is 729 
 

 main 
 

and the cube of 27 is 
 

Cube


 
The square of 27 is 729 
and the cube of 27 is 19683 


 Square, Cube, main

(value returning function)



  

(single value)(caller)int


(integer value)Squaren
Cubenmain0

(operating system)
 

 
 

 C++
(characters) 

 
  (Arabic Digits) 

0,1,2,…,8,9 
 

  (Letters)AZ 
 

A, B, C, ……., Y, Z
 

a, b, c, ………., y, z 


  (Special Symbols) 

 
(     )    {    }    [    ]     
+    -    *    /     -    ' 
=    <    >  <=  >=  !=    
,      ;    ==   ''    %  :: 

(space) 



  


 

 
(main function) 

 
int main (  ) 
{ 

 
}

intmainparentheses
(heading)

(body)––{  }


Returnint
mainC++ 
 

int main ( ) 
{ 
  return 0; 
} 

 
 

Identifiers 
 


(AZ, az)(09)_

(underscore)



  


C++ 

 
  C++ 

(case-sensitive language)
(uppercase letter)(lowercase letter)
 

ZAKATOFMONEY    zakatofmoney        ZaKaToFmOnEy 
ZakatOfMoney

(distinct names)
ZakatOfMoney

 
 

 
(valid)

(invalid) 
 

(i) Zakat  (ii) x2   (iii) number30 
(iv) 40Hours (v) Al_Nisab  (vi)  cost_in_$ 
(vii) int  (viii) sum-of-squares (ix) Total Sum 
(x) 3  (xi) box_25A  (xii) GetData 

 
 

(i), (ii), (iii), (v), (xi), (xii)
 


 

iv  



  

vi $ 
vii int(predefined)C++ 
viii (hyphen)

C++ 
ix  
x  ,,,,…..

 
 

 Reserved Words 
 (specific 

uses)C++int
(integer valued)

(programmer defined 

identifier) 
char   const   if  else  return 
and  or  not  true  false

C++ 
 

 Data Types 
 
(stored)(internally)(memory)(externally)

(disk)(tape)(input)
(device)(keyboard)(scanner)

(electrical sensor)
(output)C++
(specific data type)



  




(standard)built-in 
int (integer numbers)  

float (real numbers)
(decimal points) 

char (character) 


(programmer / user 

defined data types) 
 

char 
 

(alphanumeric)(letter)(digit)
(special symbol) 

 
'A'      'a'  'R'  '5'  '0'  '8'
      '+' 

'_'      '?'  '*'  '  '  '$'  '/' 
 '+'      '.' 

(machine)


(enclosed)
(single quotes / apostrophes)

(compiler)'5'5


(add)'5''8''A''R'
58



  

(compare)(2 character values)
(collating sequence)

–
(predefined ordering of all the characters)–

'A'
'B''B''C''1''2''2'
'3''5''8' 

 
string 

 char
string(sequence of 

characters)
(double quotes)

(strings of characters)C++ 
''Zakat of Money  =   ''            ''   C++  ''             
''Khalid Ibn Al-Waleed  ''        ''  .    '' 
''The solution is :   ''            ''  Solution''
'' Be in the world as though you were a stranger or a wayfarer'' 

 
 (string)(typed)

(entirely) 
'' The two roots of the equation  
   are real and different'' 

(invalid) 
 
 ''solution'' 

(character string)s,o,l,u,t,i,o,n
solution(identifier)



  


(symbols)''314''3,1,4
314(integer quantity)

(calculations)
 

 
(string)(characters)

(empty/null string)


(null string) ( a string of spaces)
 

 
 string(built-in type)

C++(programmer defined type)
C++(supplied by the C++ standard library)

(prewritten function)
(data types)C++ 

 
 

(comparison)(values of strings)
(searching)(particular character) 

(joining)
 

 
 
 



  

 (Declarations / Definitions) 
 

 (constants)
(variables)

(contents)
(declaration)(statement)

(associates)(identifier)(description)(element)
C++(name)

(represents) 
int empNum;

Payroll program
empNumint

(compiler)(location)
(address)

(automatically) 
 

 (data objects)
(actual instructions)




C++


(consistent)


(inconsistency)
(error message)



  

(form)(declaration 

statement)
 

 
  (Variables) 
 

(same memory location)
(variable)(variable value)
(symbolic name)(associate)

(variable name)(variable 

identifier)(variable 

name) (variable) 
 

 


charstring 
char ch; 

chchar 
(data value)ch

(char value) 
 

 
 

 
float   payRate,   hours,   wages,   total; 
 



  

payRate, hours, wages, total;
 (float) 

 
float payRate; 
float hours; 
float wages; 
float total; 


(comments)

Payroll 
float payRate;  // Employee's pay rate 
float  hours   // Hours worked 
        
 

   (Non-numeric Constants) 
 

Character Constants and String Constants  
 (single character)(enclosed)
(single quotes)

(double quotes) 
' A '    ' * '  "Please enter total annual savings:" 

C++
(value)(actual value)

(a literal value / literal) 
 

 
 






  

Zakat of Money 
" Zakat of Money"(name)Title
(named constant)(symbolic constant)

Title
" Zakat of 

Money"Title1415962.3


……
3.1415962PI

PI 
 

const   DataType   Identifier = Literal Value ; 

 
const string TITLE = "Zakat of Money"; 
const float PI = 3.1415962; 
const char BLANK = '   '  ; 
const char FULL_ STOP = ' . ' ; 
const string STARS = '' ***** '' ; 
const  string MESSAGE = ''Error condition'' ;  
const float ZAKT_RATE = 0.025 ; 

  


 
 

const float ZAKAT_RATE = 0.025 ; // Percentage of Zakat of Money 

 
const

(reserved words)
C++



  

(standard library)
stringmain


 

 
  (Assignment Statement) 

 (assign/set/give)(value)
(variable)(change) 

 
lastName = " Al_Khwarazmi "; 
 

" Al_Khwarazmi "LastName


(associated with the variable)LastName 
 

Variable = Expression; 
 

Expression  Variable
(erased / destroyed)(replaced 

by) 
 

  Expression 

 (arrangement)
(literals) (operators)(evaluated)

(computing)(type) 

 



  


  A + B = C + 4;  
 A = C + 4 B: 
C+4BA

A 
 

 
string firstName; 
string middleName; 
string lastName; 
string title; 
char middleInitial; 
char letter; 

(valid)(invalid) 
(i) firstName = "Mohammad" ; 

(ii) middleName  = firstName ; 
(iii) middleName  = " " ; 
(iv) lastName = "Al_Fateh" ; 
(v) title  = "Soltan" ; 
(vi) middleInitial = '  ' ;  
(vii) letter  =  middleInitial ; 
(viii) middleInitial = " I." ; 
(ix) letter  = firstName ; 
(x) middleName = Ibn_Morad ; 
(xi) " Al_Fateh " = lastName; 
(xii) lastName =  ; 

 
  ivii 

viiixii 
viii middle Initialchar" I. " 
ix lettercharfirstNamestring 
x Ibn_Morad(an undeclared 

identifier) 



  

xi 
 

xii  
 

  (String Expressions) 
  (Concatenation of Strings) 

 (string 

operations)(operator)
(joining)




( resulting string) 
 

 
  

string sentence ; 
string phrase1 ; 
string phrase2 ; 
 
phrase1 = " fear and obey Allah" ; 
phrase2 = " wherever you are" ; 

 
sentence 

 
(i) sentence = phrase1 + phrase2 ; 
(ii) sentence = phrase2 + phrase1 ; 

 

i (retrieves)phrase1 , phrase2 
(forms)(new temporary string)



  

phrase1
phrase 2 

" fear and obey Allah wherever you are"
string

(assigned to)(stored into)sentence 
 

ii sentence  
" wherever you are fear and obey Allah"

   


(concatenation of strings)(named string 

constants)(literal strings)(char data)
(string variables)

(operands)
(operator)(string 

variable)(named constant)
Good “ + “ Morning”"'C' + 'D' 

 
 

  
const string  WORD1 = " world" ; 
const string  WORD2 = " stranger" ; 
const string  WORD3 = " wayfarer" ; 

sentence 
sentence

 
sentence = "Be in the" + WORD1 + " as though you were a" + 
Word2 + " or " + 'a' + WORD3 



  


sentence 

Be in the world as though you were a stranger or a wayfarer  

(concatenation expression) 
(combine)(identifiers)(char data)

(literal strings)
sentence 

sentence ="Be in the world as though you were a stranger or a wayfarer" 

(some characters)
sentence 

"Be in the world as though you were a stranger" 

"or a wayfarer"  
 

sentence = sentence + "or a wayfarer" ; 

sentence "or a 

wayfarer"(new string)(stores)
sentencesentence

 


(strings)
(values of numeric data types)int, float

 
 

 (Output / Write Statement) 
(special variable)

cout "see-out"<<(insertion 

operator) 
cout  << " In the name of Allah"; 



  

(displays)(characters) 
In the name of Allah 

(standard output device)
(video display screen)cout

(predefined)C++(to denote)
(output stream)
(endless sequence of characters)
cout 
 

 >>"put to" 
(left-hand operand)(stream expression)

(stream variable)cout
(right-hand operand)(literal 

string) 
cout <<  "Tradition:" ; 
cout  << sentence + "(Al-Bukhari)" ; 

>>(converting)
(sequence of characters)(inserting them into)

(appending them to)(output stream)
>>
 

 
 >>

(next data item)


 
cout  <<  " Tradition:"  << sentence + "(Al-Bukhari)" ; 



  

sentence(contains) 
"Deeds are but by intention"  


 

Tradition : Deeds are but by intention (Al-Bukhari) 

 
(char variable) ch'2'

(string variable) firstName
"Somayya"lastName"Khayyat" 

(output) 
�(blank) 

(i) cout << ch ; 
(ii) cout << " ch = " << ch ; 
(iii) cout << firstName + " " + lastName 
(iv) cout << firstName << lastName; 
(v) cout << firstName << ' ' << lastName ; 
(vi) cout << " ERROR MESSAGE" ; 
(vii) cout << " Error = " << ch ; 

 
i) 2 
ii) ch� = �2 
iii) Somayya�Khayyat 
iv) SomayyaKhayyat 
v) Somayya�Khayyat 
vi) ERROR�MESSAGE 
vii) Error=2 




(double 

quotes)
(double quotes)\(backslash 

character)



  


(characters) 

The "Zakat" expenditures 

(output statement) 
cout  <<  " The  \" Zakat\" expenditures " ; 

* * * 

 
(display screen) 

 
cout << " There is no god but Allah " ; 
cout << " Mohammad is the Messenger of Allah " ; 


 

There is no god but Allah Mohammad is the Messenger of Allah 

 

cout << " There is no god but Allah " << endl ; 
cout << " Mohammad is the Messenger of Allah " << endl ; 

 
There is no god but Allah 
Mohammad is the Messenger of Allah 

 
endl

(end line)(manipulator)
 

 
  (Comments) 
 


(identifier)(reserved 

word) (literal constant) 



  

 
(sequence of characters)

 
string id ; / *  identification number of the student * / 

(compiler) 
 

 
 

string id ; // identification number of the student 




 
 

   Program Construction 
 C++


 

 
 
main

–(function heading)–
(function body){}

 
 

– 
 
 



  

// 
PrintName program 

This program prints a name in two different formats 

//   

#include <iostream< 
#include <string< 
 
using namespace std; 
 
const string FIRST = "Mohammad";    // Person's first name 
const string LAST = "AlFateh";      // Person's last name 
const char   MIDDLE = 'M';        // Person's middle initial 
 

int main  
} 
string firstLast;    // Name in first-last format 
string lastFirst;    // Name in last-first format 
 
firstLast = FIRST + " " + LAST; 
cout << "Name in first-last format is " << firstLast << endl; 
 
lastFirst = LAST + ", " + FIRST + ", "; 
cout << "Name in last-first-initial format is "; 
cout << lastFirst << MIDDLE << '.' << endl; 
 
return 0; 
{ 
 

 
  
  

#include <iostream> 
#include <string> 

(system)C++(insert)
(contents)iostream, string 



  

iostreamC++(to output values)
(stream)coutstring

 
(programmer-defined data type) string 

# include 
using namespace std ; 

 (declaration section)
FIRST, LAST , MIDDLE

 
 
 main 

(function heading)
(name of the function)int


(compiler)main

(body of the function)
firstLast, lastFirst

(machine language instructions)


(execution phase of the program) 

 

 main0 
return 0 
 

 
(operating system)



  

(exit status)
(computer systems)0

(successful completion of 

the program)(nonzero value)
 

 
(Blocks / Compound Statements) 

 
(sequence of zero or more statements)(enclosed by)

{}(semicolon)
{ 

 
 
(statements)

(null statement)
 

 ;


 
 

 (declaration)(statement)
(executable 

statement)
 

    { 
 char  ch ; 
 ch   =  'A' ; 
 cout << ch ; 



  

 string  str ; 
 str  =  ''Salam'' ; 
 cout <<  str ; 
    } 


  

    { 
 char  ch ; 
 string  str ; 
 ch   =  'A' ; 
 cout << ch ; 
 str  =  ''Salam'' ; 
 cou  <<  str ; 
     } 

 
C++  (The C++ Preprocessor) 

  
// * * * * * * * * * * * 
// Advice program 
// * * * * * * * * * * *  
int   main   ( )  
{ 
 cout << '' Do not become angry '' << endl ; 
 return 0 
} 

(compiler)int
C++main

cout, endl


(error message) 
 
  

 # include < iostream>



  

PrintName, samplePayroll
(inserting)

(file)iostreamcout, 

endl(items)(to 

perform stream input and output)#include
(preprocessor)

(filter)(compilation phase)
(source program)

(compiler) 
 
 
 
 
 

 
C++ 

 
#C++

(a preprocessor 

directive)(expanding)# include
(named file)

(into source pgm)
# include directive(header file)

(constant, 

variable, data type, and function declarations) 

البرنامج 
  الأصلي

Source pgm  

  المشغِّل المبدئي
Preprocessor 

  البرنامج المترجم
Compiler 

البرنامج الأصلي 
  الموسَّع
Expanded 

source pgm 



  

<>(angle brackets)(directive)


include(standard include directory)(a location)
(computer system)
C++[(related to the C++ standard library)

iostream
(declarations of input/output facilities)string

 
# include  < string >

string (data type)
(standard header files)

iostream, string 
 

 Advice program
(preprocessor directive) # include <iostream>
(compilation)

(compiler)(recognize)
cout, endl 

 
  (Namespace) 

 iostream
(identifiers)
(namespace)std 

namespace std 
{ 

… 
} 



  

(accessing)
(namespace block )

(within the block)(hidden)
 

 
(qualified name)

(operator)
(scope resolution operator)
 

std: :cout 

 
# include < iostream > 
int  main  (  ) 
{ 
 std : :  cout << '' Do not become angry '' << std : : endl ; 

return 0, 
} 

cout , endl(qualified)
 

using (directive) 
using namespace   std ; 

main
std

Advice program
 

# include < iostream > 
using namespace   std ; 
int  main  (  ) 
{ 
 cout << '' Do not become angry '' << endl ; 

return 0; 
} 



  

  

PrintName program, sample program
 

 
 

  (Blank Lines) 
(vertical spacing)

endl (manipulator ) 
 

 
  

 
cout <<  '' If you ask, '' ; 
cout <<  '' ask of Allah.'' << endl ; 
cout <<  '' If you seek help, '' ; 
cout <<  '' seek help of Allah.'' << endl;

 
cout <<  '' If you ask, ''  << endl ; 
cout <<  '' ask of Allah.'' << endl ; 
cout <<  '' If you seek help,'' << endl ; 
cout <<  '' seek help of Allah.'' << endl; 

 
cout <<  '' If you ask, ''  << endl ; 
cout <<  '' ask of Allah.'' ; 
cout <<  '' If you seek help, ''  << endl ; 
cout <<  '' seek help of Allah.'' << endl;

 
 

If you ask, ask of Allah. 
If you seek help, seek help of Allah. 
 



  

 
If you ask, 
ask of Allah. 
If you seek help, 
seek help of Allah. 

 
If you ask, 
ask of Allah. If you seek help, 
seek help of Allah. 

 
 

 
 

cout << ''Say : I believe in Allah, ''  << endl ; 
cout << endl ;  
cout << ''and thereafter be upright. ''  << endl ; 

 
cout << ''Say : I believe in Allah, ''   << endl  <<  endl ; 
cout << ''and thereafter be upright. ''  << endl ; 

 
cout << ''Say : I believe in Allah, ''   << endl  <<  endl  
        << ''and thereafter be upright. ''  << endl ; 

 
 
    

Say : I believe in Allah, 
 
and thereafter be upright. 


 

Say: I believe in Allah, 



  

endl(screen cursor)


 
and thereafter be upright. 


 

 
endlendl

endl
endl…


 

 



C++
(compiler)(semicolon)–

– 
 
   (Blanks within a line) 

 (horizontal spacing)
(extra blank characters)

(output stream)
(spacebar)(keyboard)
(valid character)C++ 

 



  

 
 

 
   * * * 
 

               *      *      *     *  
 
  * * *

 

cout <<  ''  * * *       '' << endl << endl ; 
cout <<  '' *       *       *       * '' << endl << endl ; 
cout <<  ''  * * *       '' << endl ; 

(asterisks)
(double quotes)(print 

literally)endl(extra)
 

 
 ––


 

cout  <<   '*'   <<      '*' ; 

 
 

**
 




 
 
 



  

 
 

 
(Program Entry, Correction, and Execution)

 
 (user name)

(password)(run the 

editor)(editor)
(creating and modifying programs)

(information)(area)
(computer's secondary storage)(file) 

 
 (basic unit of information)

(display screen)(full of characters)
(changing)


(file is empty)

(mouse)
(stored in a file)

 
 
 
 

(Compiling and Running a Program) 
 



  

 
 

  
 

 


 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Debugging Process 

  لا

  نعم

  نعم

  لا

  أدخل البرنامج

  ترجم البرنامج
Compile program 

  أخطاء تركيبية
syntax errors 

  نفذ/شغِّل البرنامج
run program 

  أخطاء منطقية
logic errors 

  احصل على النتائج النهائية

  
  صحح الأخطاء المنطقية

  
  صحح الأخطاء التركيبية



  

 

 
 

(compiler)
(machine language version)

(window)(messages)
(syntex errors)

(click)(error 

message)(cursor)
(editor window)(automatically)

(position)(point)(error 

was detected)(editor)
(run the compiler )




(running / executing  the program) 
 
  

 

- 
 

- (separate 

command) 
- 

(linking)
 



  

(series of commands)
(loading the program 

into memory) 
(logical errors)

(design)


(editor)


(debugging process)
 

 
 (personal computer)
(saving)(quit the editor)

(turning off the power)(wiping out)
(computer's memory)

(stored safely on disk)
(backup / make a copy of)(program 

files)(removable 

diskette)(hardware failure)


(backup copy)(diskette)(restoring)
 

 
 

 




  


 


(full name)(title)

(Br./Sr.) 
(data file)

 
     title 

    first name 
  middle initial 

    last name 
(preliminary program)

(set 

of named string constants)
(concatenation expressions)

(string variables)


 
 

-  
-  
-  
- 

 
 
 



  

 
// 
FormLetter program 

This program prints a form letter for congratulating 

a graduate student.
It uses the four parts of a name to build name strings in four 

different formats to be used in personalizing the letter 

// 
#include <iostream.h< 
#include "string" 
using namespace std; 
const string  TITLE = "Br.";            // Salutary title const string  
FIRST_NAME = "Abdullah";           // FirstName of addressee 
const string  MIDDLE_INITIAL = "I";     // Middle initial 
const string  LAST_NAME = "AlMobarak";   // LastName of 
addressee 
 

int main 
} 
string first;             // Holds the firstName plus a blank 
string fullName;     // Complete name, including title 
  string firstLast;     // FirstName and lastName 
string titleLast;     // Title followed by the lastName 
 

 Create firstName with blank 

 

first = FIRST_NAME   

 

 Create full name 

 

fullName = TITLE + " " + first + MIDDLE_INITIAL 
fullName = fullName + ". " + LAST_NAME 
 



  

 Create first and lastName 

 

firstLast = first + LAST_NAME 
 

 Create title and lastName 

 

titleLast = TITLE + " " + LAST_NAME 
 

 Print the form letter 

 
cout << "Dear" << fullName << "," << endl << endl; 
cout << "Assalamo A'laikom" << endl << endl; 
cout << "Congratulations" << first << "for your graduation!"  

<< endl; 
cout << "Remember" << titleLast << "that he who follows a way" 

<<  endl; 
cout << "seeking knowledge, Allah will facilitate for him"  

<< endl; 
cout << "a way to Paradise." << firstLast << "," << "we are"  

<< endl; 
cout << "pleased to invite you to the graduation party"  

<< endl; 
cout << "in the campus hall." << endl << endl; 
 cout << "Graduation Office" << endl;  
return 0; 
} 

 
Dear Br. Abdullah I. AlMobarak, 
 
Assalamo A'laikom 
 
Congratulations Abdullah for your graduation! 
Remember Br. AlMobarak that he who follows a way  
seeking knowledge, Allah will facilitate for him  
a way to Paradise. Abdullah AlMobarak, we are  
pleased to invite you to the graduation party  
in the campus hall. 
Graduation Office 



  

 
 
 

C++–
(by 

including a header file)–
(error message) 

 
(reserved word)C++

 
 C++

(case sensitive language)


main 
C++(lowercase) 

 cout, string
 

- (qualified name)std : : cout 
- (directive)using 

using namespace std; 
 (char literal)

(an apostrophe / single 

quote)


(double quote) 
 



  

 (reverse apostrophe)(`)
(keyboards)–

(')
(char literals) 

 (double quote)
(literal string)

\(two symbols)


 
 

(variable) 
 (value)(string variable)


(string expression)(literal 

string)char 
 (concatenation expression)

(two operands of)
string(of type)

(literal string)(char value)
––
(syntax error message) 

''programming''  + ''language'' 
 (statement)

(semicolon)(compound 

statements)
{ 



  

C++ 
 

 (built-in data types)C++
 

-  (simple types) 
-  (structured types) 
-  (address types) 

 


(numeric data 

types)(integers)
(floating point numbers)(real 

numbers)(decimal point)
 

 
 (Numeric Data Types) 

  (Integer / Integral Types) 
 char, short, int, long

(integer values)
(fractional part)

bool 
 

C++(sequence)


(comma) 
54  3  314  0  4200 



  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
C++ 

C++ Data Types
 
 

4200 4,200
 
(minus sign)

800(exception)

C++ data types

structured simple

Integral  

char   short       int    long    bool 

unsigned 

enum

floating 

address

pointer     reference 

array   struct   union   class

float  double  long double



  

unsigned(explicitly)(data type name)
 

unsigned int
 


(positive)(zero)(unsigned type)

 
 

char , short , int , long 
(different sizes)

(fewer bits)(more bits)
(machine dependent)

 
 

 char (memory cell)    
 

 short (memory cell) 
 

 int (memory cell) 
 

 long (memory cell) 
 

intlong
(more bits)(memory cell)
 

 



  

 char
(character data)'A'C++

char
(simple data types) 

 
 int

long
int(maximum int value)

(personal computers)(range)int
 

   - 32768      + 32767 

(more commonly) 
   - 2147483648       + 2147483647 


(machine's maximum value)

(integer overflow) (error message)
 

 
 C++(literal 

constant)(octal 

number)base 8(decimal 

number)
(compiler)C++ 

[2×8 + 5×1 = 16+5 = 21]    21 
 [2×10 + 5×1 = 20 +5 = 25]    25  

(decimal integer constant)
00 



  

 
(Floating-Point Types) 

 
 

(floating types)(representing)(real numbers)
(floating point numbers)

(integer part)(fractional part)(a 

decimal point) 
3.14,  15.0,  0.72 

 3. , .7 
 

00.72
(octal)
 
 

C++
(char, short, int, long)
(float , double, long double)floatlong double
 doubledouble precision



(significant digits)

(memory space)(holds 

the number) 
 (exponent)

(scientific notation)



  

10(power)C++3.504x1012

3.504E12E(exponent)(base) 

10E
 

2.7453E12,   8.65224E4,   5E18 

 
double, long double

float(sufficient precision)(range)(values)
(personal computers)
float (significant 

digits)(maximum  value)3.4E+38 
 

 
(exactly)

(binary)(base)2
(binary number system)

4.84.7999998
(slight inaccuracy)

(rightmost fractional digits)
 

 
 
(Declarations for Numeric Types) 

 
 (named constants)

(variables)int, float 



  

 
(Named constant Declarations) 

 
 (literal 

values)(numeric)(characters)
(single or double quotes) 

int, float–
–(char , string 

const float PI=3.14159; 
const float E=2.71828; 
const int MAX_SCORE=100; 
const int MIN_SCORE=0; 
const char  LETTER='D'; 
const string NAME="Khadeejah"; 

 
 

(Using named constants instead of literals) 
 


(modifying)


(Al_NISAB)340
85

(85 x 4 = 340
255

340
255340

 



  

 
AL_NISAB

340 
const   float  AL_NISAB = 340 ; 


AL_NISAB 

const   float  AL_NISAB = 255 ; 


AL_NISAB255 


340
 

 
  (Variable Declarations) 

 
 int, float (numeric types)

 
int num;   // An integer number 
int studentCount;  // Number of students 
int sumOfScores;  // Sum of their scores 
float average;  // Average of the scores 
char grade;   // Student’s letter grade 
string StuName;  // Student’s name 

 
 

  num  = 100; 
  student Count = num; 

sum Of Scores = 8247; 
average = 82.47; 
grade  = 'B'; 

 



  


(matches)


 

 
(Simple Arithmetic Expressions) 

 
 

(operator)
(compound expressions)

(multiple operations) 
 

   (Arithmetic Operators) 
 

 
 

int num; 
int count; 
float length; 
float rate; 
float avg; 

 
num + 2   4 - num  num * count 
avg + 1.5   length   0.5 + rate 

 
(data types)

 
 



  

     (unary plus) 
     (unary minus) 
       (addition) 
       (subtraction) 
       (multiplication) 

 • 
 (floating-point division)    
  (floating-point result) 
 • (integer quotient)  

 ا (integer division) 
  (no fractional part) 
 (modulus: remainder from  
       integer division) 
 

(unary operator)
(one operand)

(binary operator) 
 

  
 48   +154.73   rate 

(sign)
(numeric constant)(positive) 
 

 



 



  

 11.0 / 4.0  2.75
   8.0 / 4.0  2.0 

10.0 / 4.0  2.5 

 


(integer quotient) 
 11 / 4   2 
  8 / 4   2 
 10 / 4   2 
   8 / 8   1 
   8/  7   1 
   8 / 9   0 


(integer remainder) 

 11 % 4   3 
  8 %  4   0 
 10 % 4   2 
  8 %  8   0 
  8 % 7   1 
  8 % 9   8 

 10 % 2.5   

  
 


C++ (compiler) 
 

 


 
  8 / 0 ,  8.0 / 0.0,   8  0 

(produces an error) 
 



  

 –
 

3 + 5    8 
2.5 –8.2  – 5.7   

 


 
count =  num + 4;
count =  num / 2; 
num =  count * 2;
num =  8 % count; 
num =  num + 1; 
count =  count + num; 

 
 

count = count + num ; 

countnum
count 
 

count = count + num  

num  
count = count + num 

num 
 

 
 

 (freezing point of water)
(boiling point of water)

 
 



  

 
 

//   

FreezeBoil program 

This program computes the midpoint between 

the freezing and boiling points of water 

//  
#include <iostream< 
 
using namespace std; 
 
const float FREEZE_PT = 32.0;   // Freezing point of water 
const float BOIL_PT = 212.0;    // Boiling point of water 
 

int main 
} 
float avgTemp;              // Holds the result of averaging 
      // FREEZE_PT and BOIL_PT 
 
cout << "Water freezes at " << FREEZE_PT << endl; 
cout << " and boils at " << BOIL_PT << " degrees." << endl; 
 
avgTemp = FREEZE_PT + BOIL_PT; 
avgTemp = avgTemp / 2.0; 
 

cout << "Halfway between is  ; 

cout << avgTemp << " degrees." << endl; 
 
return 0; 
{ 

 

FREEZE_PT, BOIL_PT(body)main 

functionavgTemp



  


2 

 
 
(Increment and Decrement Operators) 

 
 C++

 
(increment)   
(decrement)   

(unary operator)(operand)
(single variable name)(integer operand)

(floating-point operand)
11num

8 
num ++ ; 

num9
 

num = num + 1; 

 
num   ; 

 
num = num  1; 

C++
(enhanced / ”incremented” version)C 


(prefix operator) 



  

+ + num;    num;
(postfix operator) 

num + +;  num  ;
 

+ + num; 
num + +; 

1num 
  

(Compound Arithmetic Expression) 
 

 



(mixed data types) 
 

   (Precedence Rules) 
 

 
(performing the operations)

(order) 
 (subexpressions) 

– 
  

 
 



  


 


 

avg  =  8.0 + 6.0 / 2.0 ; 

avg 
avg          8.0 + 3.0 = 11.0  




 
avg  =  (8.0 + 6.0) / 2.0 ; 

avg  

avg       14.0 / 2.0 = 7.0 


 (several binary operators)


(grouping order / associativity)


 

int1 – int2 + int3
(int1 – int2) + int3                 
int1 – (int2 + int3)                  
float1 / float2   * float 3              
(float1 / float2) * float 3      
float1 / (float2 * float 3)      
 

 
 C++ 



  

 
(i) 10 / 2 * 3 

(ii) 10  3 – 4 / 2 

(iii) 5.0 * 2.0 / 4.0 * 2.0 
(iv) 5.0 * 2.0 / (4.0 * 2.0) 
(v) 5.0 + 2.0 / (4.0 * 2.0) 

 
(i) 15   (ii) - 1   (iii)  5.0 
(iv) 1.25   (v) 5.25 
 

C++
–(right to left 

associativity) 
  xx– 
  x 
 

    (Type Conversion) 
 

 (integer values)
(floating-

point values)(pattern of bits)
(represents)22.0



 

 
 



  

 
 

  
int someInt ; 
float someFloat ; 

someIntsomeFloat
 

 
someFloat = 8; 

8someFloat
someFloat

(compiler)(inserting)
(extra machine language instructions)

(converting)8 8.08.0someFloat 
(implicit / automatic conversion)

 
 

  
(Type Coercion)/(Implicit/Automatic Type Conversion) 

 
  

someInt =  3.7 ; 

(type coercion)
(fractional part)

(turncated / cut off)someInt3 
 

 



  

 
someFloat = 8.0 ; 
someInt = 3 ; 

 
 


 

someFloat = 3 * someInt + 2 ; 
someInt    = 5.2 / someFloat – 8.13 ; 

 
 

 
(Type Conversion)/(Type Casting/ Explicit Conversion) 

 
 

 
someFloat = float (3 * someInt + 2) ; 
someInt     = int (5.2 / someFloat – 18.3) 

float
int

 
 

 



 
someInt = someFloat + 8.5 ; 
someInt = int (someFloat + 8.5) ; 



  


0.5 

someInt = int (someFloat + 0.5) ; 

 
someFloat(positive) 

 
 

 
  

someInt * someFloat  
4.8 + someInt – 3 

(operands)
(mixed type / mode expression) 

(operator)(integer)
(floating point)

(implicit type coercion) 
 (temporarily coerced)

 
 (operation is performed) 
  

4.8 + someInt – 3 someInt
2 

- someInt(coerced)2.0
(temporary)

someInt 
- 6.8 
- 3(coerced)3.0 



  

- 3.8 
(explicit 

type casting)(within expression)(to 

lessen the risk of errors) 
float (someInt) + someFloat
4.8 + float (someInt – 3)       

 
––


 

 
 

int sum ; 
int count ; 
float average ; 

sum60 
count80 
sumcount 

average 
  average = sum / count ; 

0.0average
integer 

division0(60/80      0)
(implicitly coerces it)0.0

average 
  



  


 

average = float (sum) / float (count) ; 

 
0.75average

(floating-point division)(integer division) 
 

int , float
char, short , double


 

 
    (Function Calls) 
   (Value – Returning Function) 

 
main

SquareCube272273
Cube 

Cube (27)
(function call / invocation)

(mechanism)(transferring control)
main(puts the calling 

function on hold)Cube(starts the 

called function running)
––

 
 



  

Cube (27)27
(argument / actual parameter)

main, Cube(argument list)–
–

Square, Cube
main


 

 
(value-returning function)


 

    someInt = Cube (2) * 10 ; 
80someIntCube

28
10[Cube (2)](higher 

precedence)
 

 
 

 (within an 

expression) 
  
  
 Cube

(given / passed)(argument)int



  

(float argument)
(compiler)

(implicit type coercion)Cube (4.9)
44.964 

 (argument)(value-

returning function)(expression)
(appropriate type)(literal constant)

–27Cube–(variable)
(named constant)
Cube   

 num = Cube (int1 *  int1 + int2 * int2); 


(argument list)–
–int14int2
10116

(argument)Cube 
 (function's argument list)


Square

Cube 
                 num =  Cube  (Square (int1)  + Square (int2)) ; 

 
 (Standard / Library Functions) 

 



(create)



  


C++ (system)(standard library)

(prewritten functions)(data 

types)(items)C++
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



  

   

 



 

 

Header 
File 

Function 
Argument 

type 
Result 
type 

Math 
Function 

Meaning 

< cstdlib > abs (i) int Int | i | i 

< cmath > fabs (x) float float | x | x 

< cstdlib > labs (j) long long | j | j 

< cmath > sin (x) float float sin x 
radians 

< cmath > cos (x) float float cos x 
radians 

< cmath > tan (x) float float tan x 
radians 

< cmath > sqrt (x) float float x  x  

< cmath > exp (x) float float ex e(2.718…)
x 

< cmath > log (x) float, 
x > 0.0 

float ln  x x
e 

< cmath > Log10 (x) float 
x > 0.0 

float x10log  x10 

< cmath > pow (x,y) float, 
float 

float xy xy
x = 0.0
y>0

x 0.0
 y 

(whole number) 

< cmath > ceil (x) float float  x  x  
(ceiling of x) 

< cmath > floor (x) float Float  x  x  
(floor of x) 

 



  


 

abs (-4 )   4 
abs ( 4 )   4 
fabs (3.8)   3.8 
fabs (-2.45)   2.45 
fabs  (0.0)   0.0 
sin (0.0)   0.0 
cos (0.0)   1.0 
sqrt (900.0)   30.0 
sqrt (9.0)   3.0 
exp (1.0)   2.71828 
exp (2.0)   7.38906 
log (2.718282)   1.0 
log (7.389056)   2.0 
log 10 (10.0)   1.0 
log 10 (100.0)   2.0 
pow (2.0, 5.0)   32.0 
pow (9.0 , 0.5)   3.0 
ceil (9.2)   10.0 
ceil (-9.8)   - 9.0 
floor (9.2)   9.0 
floor (-9.8)   -10.0 
  
 

 
 

(technically)float
double


(type coercion)

float 
 
 



  

 
 include 

directive#
(appropriate header file) 

C++(C++ preprocessor)
(declarations)(compiler)


sqrt, fabs 

# include < iostream > 
# include < cmath > //  For  sqrt ( ) and fabs ( ) 
 
using namespace std ; 
 
 
float alpha ; 
float beta ; 
 
 
alpha = sqrt (7.3 + fabs (beta)) ;

 
 

namespace stdusing directive
(qualified names)

(std : : sqrt,         std : : fabs ,     …..) 
 
 C++


 

 

 



  

   (Void Function) 
 

 (value-returning function)
C++


(non-value-returning 

function)(void-returning function)
(void function)
(procedure)
Payroll program

CalcPayvoid(data 

type)intfloat 
void  CalcPay ( …)  
{ 
 
} 
 





mainCalcPay 

CalcPay (payRate, hours, wages) ; 

 
  (Formatting the Output) 

 
(screen)(printer)

endl



  

(extra blanks)(literal strings)
(output values) 

 
  (Integers and Strings) 
 

 
i, j, k 

15, 2, 6 
cout << "Results : " <<  i  <<  j  <<  k ; 

(stream of characters) 
Results: 1526 


(single blank)

char constant 
cout << "Results : " <<  i  <<  '   '  <<   j  <<  '   '  <<  k ; 

 
Results: 15 2 6 

 

literal 

strings(containing blanks)
 

cout << "Results : " << i << "     "  <<  j << "       " <<  k ; 

 

Results: 15  2  6 
 

(horizontal spacing)
(manipulators)

endl (terminate an output line)
C++ (some action)



  

(data object)
(insertion operations) 

cout << someInt << endl <<     someFloaat ; 

(manipulators) 
(output statement)

(arithmetic expressions)(string expressions)
 

C++(C++ standard library)
 

endl, setw, fixed, showpoint, setprecision 
 

endl,  fixed,   showpoint
 #includeiostream

(I/O)setw , setprecision
# includeiomanip 

# include < iostream > 
# include < iomanip > 
 
using namespace std ; 
 
 
cout << setw (5)  <<  someInt ; 
 
 

(effect)
(argument type)(header 

file) 



  

 
   
EffectArgument TypeManipulatorHeader File


 

 endl< iostream >




 
 showpoint< iostream >




 
 fixed< iostream >


n

intsetw (n)< iomanip >

n
 

intsetprecision (n)< iomanip >

 
 
setw"set width"(field width)


(char data)setw

 0
 

setw 
 (argument)setw(integer expression)

(fieldwidth specification)
(group of character positions)



  

(field)(next data item)
(right-justified)(blanks)

 
 

 ans = 33 ; 
 num = 7132; 


 

  
� 

Statement Out put 
cout << setw (4) << ans 

            << setw (5) << num 
            << setw (4) << "IO" ; 

��33�7132��IO 
 
  4           5      4   

cout << setw (2) << ans 
            << setw (4) << num 
            << setw (2) << "IO" ; 

337132IO 
 
 2    4     2 

cout << setw (6) << ans 
            << setw (3) << "IO" 
            << setw (5) << num; 

����33�IO�7132 
 
    6         3         5 

cout << setw (7) << IO" 
            << setw (4) << num; 

�����IO7132 
 
      7          4 

cout << setw (1) << ans 
            << setw (5) << num; 

33�7132 
 
          5 
 
 


 

(5)1(=33)
ans(expands)
(all digits) 



  

 (setting the fieldwidth)
(one time action)

(resets)
0(extend the field)

(number of positions)(exactly)
 

 
ans = 33 ;  num = 7132 ; 

 
cout << " IO "  << setw (5)   << ans   <<  num ; 

ans
num

 
IO ��� 337132  

 
  (Floating-point Numbers) 

 
 


(specify number of character 

positions) 4.85  
 
x4.85 

cout <<  setw (4)  <<  x  << endl 
 <<  setw (6)  <<  x  << endl 
 <<  setw (3)  <<  x  << endl ; 

 
 



  

 
4.85 
   4.85 
4.85 

(3)
 

 

 
(scientific E notation)

123456789.5 1.23457E+08 
 
 fixed

(subsequent)(decimal 

form) 
cout <<   fixed   << 3.8   *  x ; 

 
 C++95.0

95 
 
 (decimal points)

(whole numbers)
 showpoint  

cout   <<  showpoint   <<  floatVar ; 

 
 (number of decimal places)


setprecision 



  

 Zakat 2.5 %
(savings 

cout << fixed << setprecision(3) << "Zakat is KD"  << savings * 0.025;  

setprecision
fixed setw 

setprecision
(all subsequent output)
 setprecision 

setprecisionsetw 
 

 


x 
x   

� 

310.0 cout << fixed ; 
cout << setw (10) 
        << setprecision (2) << x; 

 
 
����310.00 

310.0 cout << setw (10) 
        << setprecision (5) << x; 

 
�310.00000 

310.0 cout << setw (7) 
        << setprecision (5) << x; 

 
310.00000  

4.827 cout << setw (6) 
        << setprecision (2) << x; 

 
��4.83   

4.827 cout << setw (6) 
        << setprecision (1) << x; 

 
���4.8  

 


setw

setprecision 



  

 
 

 (Additional String Operations)  
 
 Length 

(string variable)
(unsigned integer value)(characters)
(currently) 

 
my Name(calling)

length 
myName . Length ( ) 

myName 

(dot/period)(argument list)
length(passing)

(empty)length
(value-returning function)

(expression) 
string firstName; 
string fullName; 
 
firstName = "Assmaa" ; 
cout << firstName. Length ( ) << endl ;   // Prints 6 
fullName = firstName + "   AbuBakr" ; 
cout << fullName. Length ( ) << endl ;   // Prints 14 

 
(dot notation)

firstNamelength
(programmer defined data types)string



  


 

length ( )  

(compile-time error message)
UNDECLARED IDENTIFIER

(compiler)length
lengthstring 
 
  size 

 length
(length)  (size)

string  
 

firstName . size ( ) 

 
firstName . length ( ) 

 
 length
 

len = firstName. Length ( ) 

lengthlen
len(compiler)unsigned int

unsigned long
string

size_type 
string firstName ; 
string : : size_type len ; 
firstName = "Assmaa" ; 
len = firstName. Length ( )      ; 



  

 
 

string : : size-type  

(namespaces)
size_type (hidden)string 

 
 find 

 (searches)(string)
(first occurrence)(particular 

substring)(unsigned integer value)
string :: size_type(substring)

(argument)(literal 

string)(string expression)str1, str2
stringfind 

str1 . find ("the") 
str1 . find ( str2 ) 
str1 . find ( str2  + " abc " ) 

str1 


str1
(matching)

(positions)0(first character)
01

(successful search)
(exact).(identical capitalization)

string::npos
(named constant)"not a position within the 



  

string"string::npos
(largest possible value)string::size_type

4294967295
"not a valid position"string 

operations 
 

 
(code segment) 

string   phrase ; 
string : : size_type position ; 
phrase="The revelation of the Book is from Allah, the Mighty, the Wise"; 

 
position  

 


(i) position  = phrase.find ("the"); 
(ii) position  = phrase.find ("revolution"); 

 
i 19(match)theThe 
ii string::npos 
 

findchar 

(value)find
(character)string::npos 

 
 

string   theString ; 
theString = "Allah is the Greatest" ; 
cout << theString.find ('a') ; 



  

4a
theString 
 

find 
(code segment)(has been 

executed) 
string   str1 ; 
string   str2; 
 
str1 = "Programming and Problem Solving"; 
str2 = "gram" ; 

find
 

  
12str1. find ("and")
0str1. find ("Programming")
string ::nposstr2. find ("and")
0str1. find ("Pro")
1str1. find ("ro" + str2)
string ::nposstr1. find ("Pr" + str2)
11str1. find (' ')

(two copies)
"Pro"str1find(position)

(separate word) 
(part of a word)find

(matching)(sequence of characters)
(argument list)

(single character)
(single blank) 

 



  

 substr 
 (a particular substring)
(string)myStringstring

substr 
myString. substr (5,20) 

"5"(unsigned 

integer) (position)(within)
"20"(length)

(desired substring)piece


 
 substrmyString

(new, temporary string value)
(copy)(portion) 
 

 substr 
  

myString = "Verily with hardship comes ease"  

substr
 

 
 

 

myString. substr (0 , 6) "Verily" 
myString. substr (7 , 9) "with hard" 
myString. substr (5 , 0) " " 
MyString. substr (27 , 40) "ease" 
MyString. substr (40 , 27)      



  

0
(null string) 

 


(starting position)
substr(characters) 


(be beyond) 

 
substrstring

(concatenation operator) "+"
(joining them together) 

find, length(location)(end)
substr 

 


 
string  fullName ; 
string   name ; 
string :: size_type  startPos; 
 
fullName = "Emadoddeen Ismaeel IbnoKatheer" 
startPos   = fullNmae. find ("IbnoKatheer"); 
name       = "AlHafiz  " + fullName.substr (statPos, 11); 
cout << name << endl; 

 
 

AlHafiz IbnoKatheer 

 



  

 fullName 
 find(locating)

(start)IbnoKatheer 
 

(concatenation)"AlHafiz  " 
(characters)IbnoKatheer

(original string) 
  

 


sstring 
 

    
result (value returned) 


result typeargument type(s)function call

 string::size_type s. length ( ) 
    s. size ( )


s
arg

string::npos

string::size_type


string


(literal string)

(char) 
 

s. find (arg)


lenpos
s 
len

s 
pos

 

string string::size_types.substr (pos, len)



  

(map)
(inch)¼(mile)

 
D1 = 1.5,  D2 = 2.3,  D3 = 5.9, D4 = 4.0 

 

i (named constants) 
ii 

(rounded to the nearest tenth of a mile) 
iii  
 

floatValue 
float (int (floatValue * 10.0 + 0.5))/ 10.0 

10.0
0.5int10.0 

floatValue5.162
5.2 

 
     

// 
Walk program 

This program computes the mileage (rounded to tenths of a mile) 

for each of four distances between points in a city, given 

the measurements on a map with a scale of one inch equal to 

one quarter of a mile 

// 
#include <iostream< 

#include <iomanip>    // For setprecision 



  

 
using namespace std; 
 
const float DISTANCE1 = 1.5;      // Measurement for first distance 
const float DISTANCE2 = 2.3;     // Measurement for second distance 
const float DISTANCE3 = 5.9;     // Measurement for third distance 
const float DISTANCE4 = 4.0;     // Measurement for fourth distance 
const float SCALE = 0.25;           // Map scale (miles per inch) 
 
int main( ) 
} 
float totMiles;        // Total of rounded mileages 
float miles;           // An individual rounded mileage 
 

cout << fixed << showpoint               // Set up floating pt 
<< setprecision(1);                    //   output format 

 

 Initialize the total miles 

 
totMiles = 0.0; 
 

 Compute miles for each distance on the map 

 
miles = float(int(DISTANCE1 * SCALE * 10.0 + 0.5)) / 10.0; 
cout << "For a measurement of  " << DISTANCE1 

<< "the first distance is " << miles << " mile(s) long." 
<< endl; 

totMiles = totMiles + miles 
 
miles = float(int(DISTANCE2 * SCALE * 10.0 + 0.5)) / 10.0; 
cout << "For a measurement of  " >> DISTANCE2 

<< "the second distance is " << miles << " mile(s) long." 
<< endl; 

totMiles = totMiles + miles; 
 
miles = float(int(DISTANCE3 * SCALE * 10.0 + 0.5)) / 10.0; 
 cout << "For a measurement of  " << DISTANCE3 
 << "the third distance is " << miles << " mile(s) long." 

<< endl; 



  

totMiles = totMiles + miles; 
 
miles = float(int(DISTANCE4 * SCALE * 10.0 + 0.5)) / 10.0; 
cout << "For a measurement of  " << DISTANCE4 

<< "the fourth distance is " << miles << " mile(s) long." 
>> endl; 

totMiles = totMiles + miles; 
 

 Print the total miles 

 
cout << endl; 
cout << "Total mileage for the day is " << totMiles << " miles." 

<< endl; 
return 0; 
{

 
For a measurement of 1.5 the first distance is 0.4 mile (s) long. 
For a measurement of 2.3 the second distance is 0.6 mile (s) long. 
For a measurement of 5.9 the third distance is 1.5 mile (s) long. 
For a measurement of 4.0 the fourth distance is 1.0 mile (s) long. 
 
Total mileage for the day is 3.5 miles. 

 
 (Getting Data into Programs) 

 
 


–

(literal and named constants)








  

(instructions)(copying)
(storing)

 
(outside data)

(input)
(read)(into)

(input device)(file)
(auxiliary storage device)
(standard input device)(keyboard)

(file input) 
 

  (Input Stream) 
 

<<(Extraction Operator) 
(output stream)

(endless sequence of characters)
(output device)(input stream)

(input device)
 

I/Ostream
(preprocessor directive) 

# include <iostream> 

iostream––
istream, ostream: (two data types) 

(input streams & output streams) 
 



  

istream   cin ; 
ostram   cout ; 

cinsee-in
istramcoutsee-out
ostreamcin(associated with)

cout
(display screen) 

 
 (output values to) cout

(insertion operator) "<<" " put to"
 

cout << 0.025 * savings ; 

 
(input data from) cin

(extraction operator) ">>""get from"
 

cin >> nisab ; 

 
(inputs)(next 

number)(typed)430
(storing it)(into)nisab 

 
 <<(two operands)

(a stream expression)cin
(input data)

(char, int, float, ….)
(input)(string data) 



  

 
 <<(input 

statement)occurrence
(inputs)(next data item)

(input stream) 
 

 
cin >> length >> width ; 

 
 

cin >> length ; 
cin >> width ; 

 
(sequence of extractions)

 
(items)


(variable names)


(memory locations)
(is running) 

 
 

(appropriate)(data 

type)
char, int, float 

 



  

 


>> 
 

Char(single printable 

character)(blank) 
 

Int(int literal constant) 
 
 

Float 
E 

 
float 


float(mismatch)float
intcharfloat

(serious results) 
 

 
>>(skips)(leading whitespace 

characters)(blanks)
(nonprintable characters)

(end-of-line character)
<<

(char value)
(input stops)(single character is 



  

input)intfloat


(whitespace character) 
 

: ٢٢-٢مثال  i, j, k int 
 chchar 

 xfloat 


 
 

   
Contents After InputDataStatement 

i = 32321. cin >> i;
i = 4, j = 604 602. cin >> i >> j;
i = 25, ch = 'A', x = 16.925 A 16.93.cin >> i >> ch >> x;

i = 25, ch = 'A', x = 16.9

25 
A 
16.9

4. cin >> i >> ch >> x;

i = 25, ch = 'A', x = 16.925A16.95. cin >> i >> ch >> x;
i = 12 , j = 8 

 
12 86. cin >> i >> j >> x;

i = 46 , x = 32.4  

15
46 32.4 157. cin >> i >> x;

 
3(quotes)

(character data values)
(character constants)

(identifiers) 
4

–– 



  

 5
(numeric data type)i

AAchx
 

 6
…

 
 7




 
 

 
(The Reading Marker and the Newline Character)  

 


>>(last piece of 

data) 
 (input line)(invisible 

end-of-line character)(new line character)


>>(crosses line boundaries)
(newline character) 

 
 



  

 (generate)
ReturnEnter

endlendl
(the screen cursor) 

 
 

 (computer system)
(nonprintable control character)

(the system recognizes)
(input line)(output line) 
  
 C++(refer)

\nbackslashn
\n(single 

character)Ach 

(char variable) 
ch  =  'A ' ; 

 
ch  =  ' \n ' ; 

(string)
(printable character) 

cout <<  "Salam\n" ; 

 

cout <<  "Salam" << endl; 

 
– 

 i int 



  

 chchar 
 xfloat 

i, ch, x
 

cin >> i ; 
cin >> ch ; 
cin >> x ; 

(input stream)\n
ReturnEnter 

 
 25 A 16.9\n 
 25A16.9\n 
 25\n 

   A\n 
16.9\n 

 
 i , ch, x
 

i    = 25 
ch = 'A' 
x   = 16.9 

 

get 
(Reading Character Data with the get Function) 
 

>>


(next data value)ch1, ch2
(char variables) 

 
cin >> ch1 >> ch2 ; 



  

   R  1 
' R 'ch1

'1'ch2'1'(char value)
(int value) 1

(data 

type) 
 

ch1, ch2, ch3


'R'ch1(blank)ch2'1'ch3
>>

(blank) 
  
 istream

get
 

cin. get (someChar) 

 
 getistream
(dot notation)

istream (an istream variable)cin
get

(void function)(value returning 

function) 
 





  

someCharget
 

 
 get
 

R 1
get 

cin.get (ch1) ;  
cin.get (ch2) ;  
cin.get (ch3) ;

 
get 

cin >> ch1 ; 
cin.get (ch2) ; 
cin >> ch3 ; 

 
(character input)>>
get 

 
ch1, ch2, ch3(char variables)

ch1, ch2, 

ch3 
A B\n 
CD\n 
 

cin >> ch1 ;         
cin >> ch2 ; 
cin >> ch3 ; 
 

cin.get (ch1) ;                             
cin.get (ch2); 
cin.get (ch3) ; 



  

cin >> ch1 ;                  
cin >> ch2 ; 
cin.get (ch3) ; 

 
 

ch1 = 'A'         
ch2 = 'B' 
ch3 = 'C' 
 

ch1 = 'A'                  
ch2 = '   '   
ch3 = 'B' 
 

ch1 = 'A'                  
ch2 = 'B' 
ch3 = ' \n' 

 
ignore 

(Skipping Characters with the ignore Function) 
 

ignore
 

cin.ignore (200, '\n') ; 
 

(200)(first argument)(int expression)
)'\n'((char value)ignore

(input characters)



ignore



  

(newline 

character) 
 

i, j, kch
 

 
  

957  34 1235 \n 
128 96 \n 

  
cin >> i  >> j ; 
cin.ignore (100, '\n') ; 
cin >> k ;

  
A 22 B 16 C 19 \n 

 
cin >> ch ; 
cin.ignore (100, 'B') ; 
cin >> i ;

 
  

ABCDEF\n 

  
cin.ignore (2, '\n ' ) ; 
cin >> ch ; 

 
  

i = 957, j = 34,      k = 128     
ch = 'A', i = 16                 
ch = 'C'                  
 



  

ignore


'\n'B
i

ignore–100–


 
 

  (Reading String Data) 
 

 (to input)(character string)
(string variable) 

 
<<(extraction operator) 
 

 (leading whitespace 

characters)
–(first trailing whitespace 

character)(waiting)
(input stream) 

 
 

string firstName; 
string lastName; 
 
cin >> firstName >> lastName; 

 



  
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  (blank) 
 

Fatima firstName
Mohammad lastName 

18
<<
(drawback)

(blanks)
 

 
getline 

  
getline (cin, myString) ; 

–
(input stream variable)cin

(string variable)getline
'/n'

getline(entire input line)
(embedded blanks)

getlinenewline character
(consumed) 

 
 

string inputStr; 
getline (cin, inputStr); 

 



  
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getline22
inputStr

(reading marker)(positioned at)
 
 

 
(Interactive Program and Noninteractive Program) 
 

 
(communicates)(user)(directly)

 
(input prompts)(printed 

messages)


(printing out)(input values)
(echo printing) 

 
 

(noninteractive 

I/O)(large computer systems)
(batch processing)

(interaction/communication)
(while program is running) 

(effective)
(large amount of data)

(batch processing)(inputs)(file)



  

(semester grades)
(grade reports) 

 


(prepare)(ahead of time)
(disk file)

(Changes)(corrections)
(designed)

(lots of data)  

(sending the output)(high speed 

printer)(disk file)
(examine)

(disk files) 
 


(prompting messages)

(echo printing)–
–(tables)
(headings) 

 
 

   (File Input and Output) 
 

(keyboard)
(screen) 



  

Files 
 

 (named area)
(secondary storage)(holds)

(collection of information)(program code)
(typed into editor)

(auxiliary storage device)
(disk)


 

 
 

 (large quantity of 

data)(with an editor)



 

(return the program)
(returning the data) 

 
 

 
(option)(output)






  

Payroll programpayFile
 

 
 (Using Files) 

 
 (file I/O)

 
 
 (request)(preprocessor)

(include)(header file ) fstream 
 (declaration statements)

(file stream) 
 

open 
  
 

 
 
 fstream 

(Including the Header File fstream) 
 

Walk program 


(preprocessor directive) 
# include <fstream> 



  

(header file) fstream(C++ 

standard library)(2 data types)ifstream
(input file streamofstream(output file stream)

(a stream of characters)
(coming from an input file)

(going to an output file) 
 

(istream operation)
<<getignore(valid)

ifstream(ostream 

operations)>>endl, setw, setprecision
ofstream

ifstram, ofstream
(file I/O) 

 
 (Declaring File Stream) 
 

(stream variables)

 

 
int  someInt; 
float  someFloat; 
ifstream inFile; 
ofstream outFile; 

 



  

cin, cout 

iostream 
 
Walk program
(input file stream)inDataoutData : 

(output file stream) 
ifstream inData  // Holds map distances in inches. 
ofstream outData // Holds walking distances in miles. 

 
ifstream(input 

files)ofstrem(output 

files)
 

 
 (Opening Files) 

  
 

(opening the file)
(computer's operating system)
 

 


inDataoutData
 

inData. open ("walk.dat") ; 
outData. open ("results.dat"); 



  


(literl string)

openifstream
open ofstream

 inData.open 
 

 
open  

- (associates)(stream variable)
(a physical file on 

disk)(connection)
inData(actual disk file)walk.dat

(file stream)
(identifier)(variable)
(computer systems)

(synatx)–
–(dat)

outData
results.dat(disk file)(outData)

(actual name)(results.dat)
  cout(standard output 

device)(the screen) 
 
- (input file)open

(file's reading marker)
 



  

 

- (output file)open
(checks)(already exists)

open(creates a new 

empty file)open
(erases)(old contents)
(writing marker)

(successive output operations)
advancing

(end of file) 
 






(file I/O) 
     
int main () 
{ 

   Declarations       

 

 // Open the file    
 inData.open ("walk.dat"); 
 outData.open ("results.dat");
 


  

} 

  
Specifying File Stream in Input/Output Statements 




  

 istream(valid)
ifstreamostream

ofstream
cincout

(appropriate file stream variable)Walk 

program 
inData >> distance1 >> distance2 >> distance3 >> distance4  
           >> scale; 
 

inDatacin 
outData

outDatacout(destination) 
 
 

outDta << " Total mileage for the day is " << totMiles  
            << " miles." << endl ; 

 
 C++

(performing I/O operations)
(uniform syntax) 

(I/O devices) 
 

 
 

inDataoutData 
 



  

 
//   

Walk program 

This program computes the mileage (rounded to tenths of a mile) 

for each of four distances between points in a city, given 

the measurements on a map with a scale whose value is also 

input 

//


 
#include <iostream< 

#include <iomanip>    // For setprecision 
#include <fstream>    // For file I/O 
 

using namespace std 
 

int main 
} 
float    distance1;       // Measurement for first distance 
float    distance2;       // Measurement for second distance 
float    distance3;       // Measurement for third distance 
float    distance4;       // Measurement for fourth distance 
float    scale;           // Map scale (miles per inch) 
float    totMiles;        // Total of rounded mileages 
float    miles;           // An individual rounded mileage 
ifstream inData;          // Holds map distances in inches 
ofstream outData;         // Holds walking distances in miles 
 

outData << fixed << showpoint            // Set up floating pt 
>> setprecision(1);                  //   output format 

 

 Open the files 

 



  

inData.open("walk.dat ); 
outData.open("results.dat ); 
 

 Get data 

 
inData >> distance1 >> distance2 >> distance3 >> distance4 
               >> scale; 
 

 Initialize the total miles 

 
totMiles = 0.0; 
 

 Compute miles for each distance on the map 

 

miles = float(int(distance1 * scale * 10.0 + 0.5)) / 10.0 
outData << "For a measurement of " << distance1 

                 <<the first distance is " << miles 

                  <<mile(s) long." << endl; 

totMiles = totMiles + miles; 
 
miles = float(int(distance2 * scale * 10.0 + 0.5)) / 10.0; 
 outData << "For a measurement of " << distance2 

     <<the second distance is " << miles 

 <<mile(s) long." << endl; 

totMiles = totMiles + miles; 
 
miles = float(int(distance3 * scale * 10.0 + 0.5)) / 10.0; 
outData << "For a measurement of " << distance3 

<<the third distance is " << miles 

                <<mile(s) long." << endl; 

totMiles = totMiles + miles; 
 
miles = float(int(distance4 * scale * 10.0 + 0.5)) / 10.0; 
outData << "For a measurement of " << distance4 



  

                 <<the fourth distance is " << miles 

               <<mile(s) long." << endl, 

totMiles = totMiles + miles; 
 

 Print the total miles 

 
outData << endl; 
outData << "Total mileage for the day is " << totMiles 

 <<miles." << endl; 

return 0; 
{

 
  

DISTANCE 1, …. , DISTANCE 4, SCALE


 
 
 

(apply)(manipulators)fixed, showpoint, 

setprecisionoutData cout 
 
 (editor)(to create 

and save)walk.dat
 

1.5 2.3 5.9 4.0 0.25 

 
 coutoutData


cininData



  





 
 

 
(Run-Time Input of File Names) 

 
  

ifstream inFile; 
inFile.open ("datafile.dat"); 
  

openifstream


(fixed at  

compile time) 
 

 (more flexible)
(at run time)


open 

ifstream inFile; 
string  fileName; 
 
cout << " Enter the input file name:"; 
cin >> fileName; 
inFile. open (fileNmae) ;  // compile-time error 
 

open
(argument)stringC string



  

(limited form)stringC 

stringCC++
(literal string)datafile.datC string

open
(to convert)string variableC string
string(value-returning function
C_stringstring variable 

fileName.c_str ( ) 

C string(equivalent)fileName 

(variable)(originl string)
fileNmaec_str
(library functions)
C stringsstring

c_string 
ifstream inFile; 
string  fileName; 
 
cout << " Enter the input file name:"; 
cin >> fileName; 
inFile. open (fileName.c_str ( ) ) ;  

 
(Input Failure) 

  
 




(invalid data)C++cin 

stream(entered)(fail state)



  

(I/O operations)
(null operations)

(effect)


(error messages)(halt) 
 (invalid data)

int
(only digits )(input stream) 

(plus)(minus)(decimal point)


(reading marker) 
 

 
 inti, j, k 

10, 20, 30 
 

cin  >>  i  >>  j  >>  k ; 
cout << " i : " << i << " j: " << j << " k: " << k ; 

(characters) 
1234.56�7�89 

 
  

i : 1234  j : 20  k : 30  

int
float>>

i
1234i



  

j
int

 cin stream(fail state)j20
(ignore)k

cin 
 

   



myfile.dat 

ifstream inFile; 
 
inFile. open ("myfil.dat") ;  
inFile >> i >> j >> k ; 

 
open


inFile

i, j, k(error 

messages)i, j, k
(puzzling) 

 
 





 



  

 
(Software Design Methodologies) 

 
 (solutions)

(complex problems)(implementing)
C++

(readable)(understandable)(easy to 

debug and modify) 
 
 (Object-Oriented Design) OOD  

(technique)(express)
(solution)(in terms of objects)

(entities)(self-contained)
(composed)(unit)(object)

(data)(operations) 
 

C++C(OOD 

methodology)OOD
 

 
 (Functional Decomposition) 

 (divided)
(problem)(subproblems)
(more easily handled)

(overall problem) 



  

 OOD(focuses on)


(identifying)(components)(make up a solution)
(interaction)

(operations)
(a set of objects)

(assembled) 
 

 
(task)(to be 

accomplished)(sequence)
(a long sequence)

(complex)(steps) 



(several sequential phases)(processing)

(gathering data)(verifying its correctness)
(with noninteractive processing)

(analyzing the data interactively)(printing reports non 

interactively )(at the conclusion of the analysis)
(phase)

(a set of objects)


(individual operations)
(sequence of operations)

(another set of objects) 



  

 


(a collection of component 

parts)OOD
(banking problem)

checkingAccount object(associated operations)
OpenAccount, WriteCheck, MakeDeposit, IsOverdrawn


checkingAccount(account 

number)(current balance)
(one unit) 

 


(series of steps)


(statistical measures)(a large set 

of real numbers)
(read a value)(perform 

calculations)C++(standard 

library)
(sequence) 

 
Objects and How They Work 

 
 

OOD



  

(object-oriented programming languages)
 

C++, Java, Smalltalk, CLOS, Eiffel, Object-Pascal. 

(programmer defined data type)
class(objects are created)


C++cinobject

classistreamcoutobjectclass
ostream 

 
(header file) iostream

istream, ostream(declares)cin, cout
 

 
istream     cin; 
ostream   cout; 

 
fstreamistream, ostream

(input file 

stream & output file stream objects) 
 

 string
 

 
string   lastName; 

 
cin, lastName

(public part)(private part)



  


(object's interface)

(available operations)
C++(public operations)

(member functions)
(symbols)>><<
(name of the class object)(dat)

(argument list) 
 
cin.ignore  (100,  '\n'); 
cin.get  (someChar); 
cin >> someInt; 
len = lastName.length ( ) ; 
pos = lastName.find ('A'); 

 
(Object-Oriented Design)    OOD 
 

 OOD(major 

objects)
 

 OOD
(collections of objects )(responsible for)

(one part)(entire solution)
(communicate)(accessing) 

(prewritten 

classes)C++
(freeware)(shareware)

(sold commercially)(companies) 



  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  البيانات
  والدوال
 الخاصة

>>

get

ignore

  مالجزء الخاص             الجزء العا                
  (أ) 

cin 

  )istream(هدف من الطبقة 

  البيانات
  والدوال
  الخاصة

>>

length

find

  الجزء الخاص        الجزء العام                
  (ب)

lastName 

  )string(هدف من الطبقة 

c_str

 




  

(browsing)
(assemble them) 

 
 

 
(interface)

(implement)(public and private 

members)
(advanced) 

 
 
(some key feature)OOD
(concept)(inheritance)

(adapting)(an existing class)
(features)

(restricting)
(inspecting)(modifying)

(source code)(integral part)
(object oriented programming)

objects
(object-based programming)

(inherit)(members)
(existing classes)

OOD(class 

libraries)



  

(time and effort)(large 

software systems) 
 

(Functional Decompostion) 
  
  

-    (structured design) 
-    (top-down design)           
-  (stepwise refinement) 
-     (modular programming) 
 




C++(process)



(problem)(subproblems)
(subproblem)

(implementation details)(identifying components)
(naturally represented)(objects)


 

 
  OOD

(divide-and-conquer)(breaking up)
(units)



  

OOD(objects)
(modules)

(algorithms)(module)(basic 

building block)
(self-contained collection of steps)

(subproblem)
(concrete steps)

(abstract steps)
(pseudocode)

(control structures/statements)C++
C++ 

 
 
OODOOD


(algorithms)

(complicated)(decomposed)
(subalgorithms) 

 
(wooden frame)

(stretch)(cloth)(painting)
(stapled)

(painting canvas)
(5 inches)(wraps) 
 



  

- (length)(width)
(painting) 

- (cost) 
- (square foot) 
-   

 

 

 
 (functional decomposition)


 

 
Main Module 
 
 Get length and width 
 Get wood cost 
 Get canvas cost 
 Compute dimensions and costs 
 Print dimensions and costs 

 
 

 Get length and width  
  Print "Enter length and width of painting:" 
  Read length, width 
 

C++


(comments) 
 
 



  

// 
Canvas program 

This program computes the dimensions and costs of materials 

to build a painting canvas of given dimensions. The user is 

asked to enter the length and width of the painting and the 

costs of the wood (per inch) and canvas (per square foot) 

//   

#include <iostream< 

#include <iomanip>    // For setprecision 
 

using namespace std 
 
const float SQ_IN_PER_SQ_FT = 144.0;    // Square inches per 

     // square foot 

int main 
} 
float length;           // Length of painting in inches 
float width;                 // Width of painting in inches 
float woodCost;            // Cost of wood per inch in dollars 
float canvasCost;           // Cost of canvas per square foot 
float lengthOfWood;    // Amount of wood to buy 
float canvasWidth;       // Width of canvas to buy 
float canvasLength;      // Length of canvas to buy 
float canvasAreaInches;     // Area of canvas in square inches 
float canvasAreaFeet;       // Area of canvas in square feet 
float totCanvasCost;        // Total cost of canvas being bought 
float totWoodCost;          // Total cost of wood being bought 
float totCost;               // Total cost of materials 
 

cout << fixed << showpoint;              // Set up floating pt 
          // output format 

 Get length and width 

 
cout << "Enter length and width of painting:" << endl; 
cin >> length >> width; 

 Get wood cost 



  

cout << "Enter cost per inch of the framing wood in dollars: " 
           >> endl; 
cin >> woodCost; 
 

 Get canvas cost 

cout << "Enter cost per square foot of canvas in dollars: " 
>> endl; 

cin >> canvasCost; 
 

 Compute dimensions and costs 

lengthOfWood = (length + width) * 2; 
canvasWidth = width + 5; 
canvasLength = length + 5; 

canvasAreaInches = canvasWidth * canvasLength 
canvasAreaFeet = canvasAreaInches / SQ_IN_PER_SQ_FT; 
totWoodCost = lengthOfWood * woodCost; 
totCanvasCost = canvasAreaFeet * canvasCost; 
totCost = totWoodCost + totCanvasCost; 
 

 Print dimensions and costs 

cout << endl << setprecision(1); 

cout << "For a painting " << length << " in. long and   

           >> width << " in. wide," << endl; 
cout << "you need to buy " << lengthOfWood << " in. of wood," 
         >>  "and" << endl; 
cout << "the canvas must be " << canvasLength << " in. long" 
            << "and " << canvasWidth << " in. wide." << endl; 
 
cout << endl << setprecision(2); 
cout << "Given a wood cost of $" << woodCost << " per in." 
          >> endl; 
cout << "and a canvas cost of $" << canvasCost 
           << "per sq. ft.," << endl; 
cout << "the wood will cost $" << totWoodCost << ',' << endl; 
cout << "the canvas will cost $" << totCanvasCost ','  << 
          >>  endl; 
cout << "and the total cost of materials will be $" << totCost 

>>''>> endl; 

return 0; 
{ 



  


(user) 

24.0 36.0 0.08 2.80 
 

(dialogue) 
Enter length and width of painting: 

24.0 36.0 
Enter cost per inch of the framing wood in dollars: 
0.08 
 
Enter cost per square foot of canvas in dollrs: 
2.80 
 
For a painting 24.0 in. long and 36.0 in. wide, 
you need to buy 120.0 in. of wood, and 
the canvas must be 29.0 in. long and 41.0  in. wide. 
 
Given a wood cost of $ 0.08 per in. 
and a canvas cost of $ 2.80 per sq. ft., 
the wood will cost $ 9.60, 
the canvas will cost $ 23.12, 
and the total cost of materials will be $ 32.72. 
 



  

 
 

 
 (code segment) 

string str; 
 
str = "Khalid"; 
cout << "The Companion is" << str + " IbnElWaleed" << endl; 
 

 (identifiers)(valid)
(invalid) 

 
iteam #1  data   y 
3Set  Pay_Day   bin-2 
num5  Sq Ft   Mirath 
 

i(reserved word)
(programmer-defined identifier)

 
char   sort  INT 
long  Float  pi 
integer  float  const 

ii(variable names) 
 

s1, s2(string variables)s1
"Last"s2"Day" 

 
cout << "s1 = " << s1 << " s2 = " << s2 << endl;    



  

cout << "Believe in:" << s1 + s2 << endl;    
cout << "Believe in:      " << s1 + s2 << endl;    
cout << "Believe in:      " << s1 << '  ' <<  s2 << endl;   
 

 
cout << " Whoever guides someone " << endl 
 << " to do a good deed " << endl << endl 
 << " will have a reward equal to " << endl 
 << endl << endl << endl << " the reward  " 
 << " of the doer" << endl; 
 

 
 (characters)char 
 (null string) 
 string char 
 (literal string)

string   
 (difference)"computer"

computer 
 
 

string 
street =   "Mousa Ibn Nosair " ; 
address =   " 142B " ; 
city =   " Cordova " ; 
state =   " Andalusia " ; 
firstLine =   address + '  ' + street ; 
cout << firstLine << endl; 
cout << city ; 
cout << ",   " << state << endl ; 

 
(syntax errors) 

 



  

// This program is full of errors  
# include < iostream  
# include < string > 
using namespace std ; 
constant string First : Mohammad " ; 
constant string MID : " Ibn_Morad ; 
constant string Last : Al_Fateh 
 
int main 
{ 
  string name ; 
  character initial ; 
 
 name = Mohammad + Ibn_Morad + Al_Fateh; 
 initial = MID; 
 LAST = "Al_Fateh The Ottomn " ; 
 count << 'Name =  ' << name << endl; 
 cout << Last << FIRST << MID 
 cout << endl ; 
 
 return 0 ; 
} 
 

 PrintName program 
 

  First-name Middle-initial. Last-name 

     [Mohammad M.  AlFateh  

 
- MIDDLE(string constant)

(char constant) 
- (string variable)firstMILast

(hold) 
- (string)

(existing named constants)



  

(literal strings)
(punctuation and spacing) 

- 
(appropriate label) 

 
(output statements)

 
Allah the Almighty is good       
and accepts only that which is good 
 

Allah the Almighty is good                
and accepts only that  
which is good 
 

Allah the Almighty is good                
and  
 
accepts only that  
which is good 
 

Allah the Almighty                  
      is good 

and  
accepts only that  
       which  
           is good 

 
 

// Salam program 
// This program prints two simple messages 
 
# include < iostream > 
# include < string > 
 



  

using naamespace std; 
 
const string MSG1 = " Peace be upon you." ; 
 
int main ( )  
{ 
 string msg2 ; 
 cout << MSG1 << endl ; 
 msg2 = MSG1 + "  " + MSG1 + "  " + MSG1 ; 
 cout << msg2 << endl ; 
 return 0 ; 
} 
 

int
(valid/invalid)(constructs) 

  x * y = c ;             
  y = con ;               
 const int x : 10 ;    
 int x ;                     

  c;a = b 
 
a, binta 4b

a
 

 a = 3 * b ;     
 a = a + b ;      
 a + + ;          
 a = a / b ;     

a - - ;           
 a = a + a ;    
 6; a = b 
 
legal

(integer)



  

(floating point value)
 

 
 10.0 / 3.0 + 5 * 2             
 2                5310 
 10 / 3 + 5 / 2                    
 12.5 + (2.5 / (6.2 / 3.1)) 

-4 * (-5 + 6)                   
  5/3                         13 
 /3        210.0 / 3.0 
 
result 

 
 4;                      result = 15 
 result = 7 / 3 + 2 ;                    
 result = 2 + 7 * 5 ;                   
 result = 45 / 8 * 4 + 2 ;            

*2;             621result = 17 + 
 result = int (4.5 + 2.6 * 0.5) ;  
 
a, ba 5b2

 
cout << "a =  " << a <<  "b =  " << b << endl ;    
cout << " Sum : " << a + b << endl ;               
cout << " Sum :     " << a + b << endl ;              
cout << a / b << "  feet " << endl ;                

 
 

# include < iostream > 



  

 
using namespace std ; 
 
const int LBS = 10 ; 
 
int  main ( )  
{  
 int price ; 
 int cost ; 
 char ch ; 
  
 price = 30 ; 
 cost = price * LBS ; 
 ch = ' A ' ;  
 cout << " Cost is  " << endl ; 
 cout << cost << endl ; 
 cout << "Price is   " << price << "Cost is  : " << cost << endl ; 
 cout << "Grade   " << ch << " costs " << endl ; 

cout << cost << endl ; 
return 0 ; 

} 

 
C++(algebraic notation)

 
Y = -b + sqrt ( b * b - 4.0 * a * c ); 

 
(program fragment) 

int i; 
int j; 
float z; 
 
i = 4; 
j = 17; 
z = 2.6; 

(result)
(floating-point value)(decimal point) 

 i / float ( j )     
 1.0 / i + 2 



  

 z * j 
 ii + j 

( 1 / 2 ) * i 
 2 * i + j - i    
 j / 2                  
 3    2 * 3 - 1 
 j /i           i 
 int ( z  +  0.5 ) 
 
 header 

file(s) # include C++
 

 cout << x; 
 int1 = abs (int2); 
 y = sqrt (7.6 + x); 
  cout << y << endl;                   

cout << setw (5) << someInt; 
 
 

 
 fabs ( -9.1 ) 
 sqrt (49.0) 
  3* int (7.8) + 3                         
              pow (4.0, 2.0) 

 sqrt (float (3 * 3 + 4 * 4)) 
 sqrt (fabs (-4.0) + sqrt (25.0)) 
 
�

 
# include <iostream>  
# include < iomanip >  // For setw ( ) 
 



  

using namespace std; 
 
int main ( ) 
{  
 char  ch; 
 int  n; 
 float y; 
 
 ch = 'A'; 
 cout << ch; 
 ch = 'B'; 
 cout << ch << endl; 
 n = 413; 
 y = 21.8; 
 cout << setw (5) << n << "  is the value of n" << endl; 
 cout << setw (7) << y << "  is the value of y" << endl; 
 return 0; 
} 

 
x(float variable)

14.3827 

    cout << fixed 
cout << "x is" << setw (5) << setprecision (2) << x     
cout << "x is" << setw (8) << setprecision (2) << x             
cout << "x is" << setw (0) << setprecision (2) << x             
cout << "x is" << setw (7) << setprecision (3) << x                          


 
string heading ; 
string str ; 
 
heading = "Exam Preparation Exercises"; 

(code segment) 
cout << heading.length ( ) ;       



  

cout << heading.substr (6,  10);               
cout << heading.find ( "Ex");                 
str = heading.substr (2,  24);                 
cout << str.find ( "Ex"); 

str = heading.substr (heading.find ( "Ex") + 2, 24);             
cout << str.find ( "Ex"); 

str = heading.substr (2, heading.length ( ) -12 );               
cout << str.find ( "Ex"); 

 
 1n

(Gauss's formula) 

2

)1(
sum




nn 
sum 

 
int i; 
int j; 
float x; 
float y; 

C++ 
 3

y

x    )()( yxyx  

 
yx 

1     y
x


1 

 
j

i(floating point result) 

 
j

i(integer quotient) 

 
x

yxyx

4
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 



  

int i; 
long n; 
float x; 
float y; 

C++
(library functions) 

 i i   
 n 
 yx 
 yx  

 
y

x3
 

 56 yx  
  7yx  
 
 (roots)(solutions)

(qudratic equation)(formula) 
 

a

acbb

2
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
 

(float variables) 
 
 


 



  


(trace) 

 
 # include < iostream > 
 
 using namespace std: 
 
 const float DEBT = 300.0 ;  // Original value owed 
 const float PMT   = 22.4 ;  // Payment
 const float INT_RATE = 0.02 ; // Interest rate 
 
 int main ( ) 
 { 
  float charge;  // Interest times debt 
  float reduc;  // Amount debt is reduced 
  float remaining // Remaining balance 
   
  charge = INT_RATE  *  DEBT; 
  reduc = PMT - charge; 

remaining = DEBT - reduc; 
cout  << "Payment: " << PMT 
 << "Charge:   " << charge  
 << " Balance owed: " << remaining << endl; 
return 0; 

 } 
 

 (trace)
(comments)


 

 # include < iostream > 
 
 using namespace std: 
 
 const int TOT_COST = 1376; 
 const int POUNDS = 10; 
 const int OUNCES = 12; 
 



  

 int main ( ) 
 { 
  int   totOz;  

float   uCost; 
 
totOz = 16  *  POUNDS; 
totOz = totOz  + OUNCES; 
uCost = TOT_COST / totOz; 
cout << "Cost per unit: " << uCost << endl; 
return 0; 

 }


 (perimeter)
(area)(rectangle)

(length)(width)
(labels)(comments)
 

 
// ****************************************************** 
// Rectangle program 
// This program finds the perimeter and the area 
// of a rectangle, given the length and width 
//****************************************************** 
# include <iostream> 
 
using namespace std; 
 
int main ( )  
{ 
 float length;   // Length of the rectangle 

float width;   // Width of the rectangle 
float perimeter   // Perimeter of the rectangle 
float area   // Area of the rectangle 
 
length = 10.7; 
width = 5.2 ; 

 



  

(expression)(result)
(position)(first occurrence)(characters)

"ate"(string variable)sentence 
(contains)

 
 
He who innovates something in this matter of ours that is not of it 
will have it rejected. 

 
 (sequence of C++ statements) C++

(second and third 

occurrences)"at"sentence
(at least) 

(Hint)substr(to create)
(new string)(contents)(portion)

sentence (following)'at" 


sentence 
 
 (two lines)(data) 
 

17 13 
7 3 24 6

 
cin >> int1 >> int2 >> int3 ; 

 
(input data) 

14 21 64
19 67 91



  

73 89 27  
23 96 47 
 

(int)a, b, c, d
(program segment) 

cin >> a; 
cin.ignore (200, '\n'); 
cin >> b >> c; 
cin.ignore (200, '\n'); 
cin >> d; 

 
 

123W 56 

(code segment) 
int1 = 98; 
int2 = 147; 
cin >> int1 >> int2;
cout << int1<< '  ' <<  int2; 

 
 
 

11   12.35 ABC 

iintxfloat
ch1char 

cin >> i  >> x >> ch1;        
cin >> ch1>> i  >> x;                 
 

 
40  Badr Street 
Mecca, SA 01776

 
string  address; 
 



  

cin >> address: 

 
i (string)address 
ii (position)(reading marker) 
 

(input 

statement) 
getline (cin, address); 
 


inData(file stream)outData(file stream) 

 
  # include <iostream> 
 
  using namespace std; 
  
  int main ( ) 
  { 
 
   int n; 
   ifstream inData; 
 
   outData.open ("results. dat"); 

cin >> n; 
outData << n << endl; 
return 0; 

  } 

 
i file stream inData(initially)

144 
ii file stream outData(empty)

 
 



  

char variablesch1, ch2, 

ch3 
 

  A  B  C\ n 

(two blanks)(each pair)
(input characters) 

 
 input statement(s)A

ch1Bch2Cch3 
 
 Ach1

(next two blanks)ch2, ch3 
 
(single input statement)

(the input lines) 
10.25  7.625\n 
8.5\n
1.0\n 

(input)
(char variables) chr1, chr2, chr3 

Ahmad\n 
Bilal\n 
Hamza\n 

 
(set of variable 

declarations)
 



  

(separated)
(single blank)

 
 
A 100 2.78 g 14\n 
207.98 w q 23.4 92\n 
R 42 L 27 R 63\n 
 

(program segment)


 
 
(age)

(height)(weight)(initial)
(first name)(last name)
(numeric values)


(beginner/novice user)

 
 

(experienced 

user) 
 


file stream dataIn file 

stream resultsOut 
# include __________ 
# include __________ 
using __________ 



  

int main ( ) 
{ 
 int  val1; 
 int  val2; 
 int  val3; 
 int  val4; 
 _______ dataIn; 
 ofstream ___________; 
 _______ ("myinput.dat"); 
 _______ ("myoutput.dat"); 
 _______ >> val1 >> val2 >> val3 >> val4 ; 
 _______ << val1 << val2 << val3 << val4 << endl; 

 
return 0; 

 } 
 



  
 

 

 (modify)
(name of input file)(specified)(literal string)

(prompt the user)
(at run time) 

 
(qudratic formul) 

    
a

acbb
x

2
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 

(roots)(quadratic polynomial) 
    cbxax 2 

(functionl decomposition)
(algorithm) a,b,c

"inQuad"(two floating-point 

solutions/roots)"outQud"(discriminant)
(nonnegative)

(standard library function) sqrt
(pseudocode)C++ 

 
 Canvas program

(input data)
(run time)(prompt the 

user) 
 
 (T/F) 
 (identifier)C++ 



  
 

 

 (block /compound statement)C++
(not terminated) 

 x,yfloat 
sqrt (fabs (3.8 * x + 9.4 + y)) 

(valid)sqrt, fabs (library 

functions) 
 (floating-point value)

(integer)(fractional part)(turncated) 
  setw (manipulator)(formatting)

(numeric values) (strings)
(char data) 

 
int 

    cin >> someInt ; 
   someInt << cin; 
     cin >> XXXX; 

 XXXX(variable name)
(constant or arbitrary expression) 

    cin. get (XXXX), 
 XXXX 

 (input line)25 
 

cin.ignore (500, '\n') 

(next 

newline character) 
 get, ignore(member functions)

istream class 



  
 

 

 find, substrstring 

class 
 getlinestring class 
 
 NSND

NS>0 , ND>0A 
  

  
  

W S
D 

A , NS , ND 
 

 
  

There is no god but Allah 
Mohammad is the Messenger of Allah 


 a , h , d

 
ah 

ahA
2
1 

ah
 

V = a2h 
SA = 2a h

 



  
 

 

ah 
V a h 1

3
2 
ah 

V a h 1
3

2  

ad 
W a d 4

3
3 

 = 3.1415927 
 
  
 DAYS WAGE 

 DAYS
DAYS  40 

 WAGE 
REGPAY

OVERTMTOTPAY 
PEGPAY = 40 x WAGE 

OVERTM = (DAYS - 40)(WAGE x 1 1
2

) 

TOTPAY = REGPAY + OVERTM
 

 
 N

Z
Z , N 

 


 



  
 

 

r 

  
 
 R 

R 
2RR23.1415927 

R 
  4

3
3R   

 
 at

t , ad at 1
2

2
v = a.t 

 
 

V = h/3 (R2 + rR + r2)
 r , R , hV

3.1415927 
 
 
 

                                               
 
 


 
 Fahrenheit 

 

h

R



  
 

 

 Celsius
 

 Celsius = 5/9 x (Fahrenheit - 32) 
 
 

 
 x , y  
  

Sum : x , y 
Difference : x , y  
Product : x , y 
Quotient : xy 

 
pound

 
  

 
 

(grid)
(strings)
(asterisks *)

 
 
 (yard)

(situated)
(cut the grass)



  
 

 


 

  (numerators)
(denominators)(two fractions)


(percent equivalent) 
 


 

 
(Pythagorean theorem)

(hypotenuse)



(Pythagorean triple)
m , nm > n

 
Side1 = m2 - n2 
Side2 = 2mn 
Hypotenuse = m2 + n2 

 m , n
 

 



 

  



  
 

 

G = 32.17  {Gravitational Constant} 
Program input  

Theta : float  //Input-Angle (radians) of elevation 
Distance : float //Input - Distance (ft) to target 
Velocity : float //Input - Projectile Velocity (ft/sec) 

Program output  
Time : float  //output - Time (sec) of flight 
Height : float  //output - height at impact 

 

Relevant Formulas 
Time = distance / (velocity x cos (theta)) 
Height = velocity x time - (g x time2) / 2 
 

(cyclist)(level road)



(constant rate of acceleration)a


 

 a = (vf - vi)/t 
 atvivf

 
 
 




(radius)
(Height)(Cost)



  
 

 

(Quantity)
 



  
 

 

 
 

Selection / Control Statements 
 

(logical expressions)(simple)
(complex)(evaluating)

(conditions)(control)(flow)


(physical order)
 

(selection)If
 
……(if … Then …) 
………(if … Then … else …) 
if(nested if statements) 


 

 
bool  (Data Type) 

C++(built-in 

type)true, false
boolBoolean

(Logical/Boolean data)
(testing  conditions)

(decisions)(selection control structure) 
 



  
 

 

 bool
 

bool  dataOK // True if the input data is valid 
bool  done  // True if the progress is done 
bool zakatble // True if zakat should be paid 

bool  true, 

false true, false(variable 

names)(strings)
(special constants)C++

(reserved words) 
 

(Logical Expressions) 
 

true, 

false 
- (Boolean variable/constant) 
- (relational operator) 
- (logical expression)(logical 

operator) 
 

 
 

(Boolean Variables and Constants) 
 

booltruefalse
dataOK 

dataOk = true;



  
 

 

(valid assignment statement) 
 

 (Relational Operators) 
 (tests) (relationship)

x < y
(true/false)dataOK = true; 
(result)(comparing) 

 
  i , j 

(int variables)(Boolean variable) lessThan   
cin >> i >>  j; 
lessThan = (i < j)  // Compare i and j with the  
    // " < " relational operator , 
    // and assign the truth value to lessThan 

 
ij(truth value)

truefalse
lessThan 

C++ 
 

    
     
     
>    > 
<    < 

    < 
    > 



  
 

 

 
(relational expression) 

 
 

boolx 5y10
true 

x ! = y 
y > x 
x < y 
y >= x 
x <= y 
 

x (character) 'M'y'R'
true>

(letters)(comes before in 

the alphabet) (comes 

before in the collating sequence of the character set)
ASCII(widely used character set)

(uppercase letters)(alphabetical 

order)
 

 'R'>'M' true 
 'R'>'m'true 
 'R'>'m'false    
 

(safer)
intintfloatfloatchar

char…(mixing)



  
 

 

(implicit type coercion)
(arithmetic expressions)

intfloatcoerces(int value)
(temporarily)(float equivalent)


(explicit type casting) 

someFloat = float (someInt) 

(bool value)(numeric value)
false(coerced)0(number)

true1boolVar
bool variableboolVar < 5true 

0, 15 
 char
charchar'0'    <     '9' 

 '0'  <  9
 
 

 
 

 x, y 
x y  
12 2 x + 3    <=    y * 10 
20 2 x + 3    <=    y * 10 
7 1 x + 3    !=     y * 10  
17 2 x + 3    = =   y * 10  

100 5 x + 3      >    y * 10  



  
 

 

 
  true  false  false 
  true  true 
(assignment  operator)

(relational operator)
 

 
(Comparing Strings) 

  string(class)
(programmer - defined type)

(objects)string
character stringstring (class)


(syntactically)(operands) 

- (2 string objects) string 
myString < yourString

- stringC(C string) 
myString >= "Khalid" 

C 
 

(collating sequence)
(machine's character set)ASCII


(collating sequence)

(next character)
(mismatch)





  
 

 


(lesser string) 

 
  

string  word1; 
string  word2; 
 
word1  =  " Temporary "; 
word2  =  " Small "; 

(value) 
 
 word1 = = word2 
 word1 > word2 
 word1 < "Temperature" 
 word2 = = "Small" 

 "moon" < "sun" 
 

 false 
true' T '' S ' 
false' e '' o ' 
true 

(unpredictable)C
 

 
 
(legal)(syntactically)C++

(pointer comparison)(string comparison)
(pointers) 



  
 

 


(ordering  of strings)

(alphabetical ordering) 


(nonalphabetical) Ezzat
EzzUddeenElQuassamASCII

(uppercase letters)
EzzUddeenElQuassamEzzat

 (strict alphabetical ordering)
(uppercase)(lowercase)

(same case)
(algorithm) 

 

(less than)

word2"Small" 
word2 < " Smaller "true


 

 
(Logical Operators) 

 (mathematics)
AND, OR, NOT(operands)C++

 
& &   : AND 

  : OR 

  !   : NOT 



  
 

 

 
(more complex)(final score)

90(midterm score)70 
finalScore > 90   &&  midtermScore  >  70 

AND( && )
(relationships)true(overall 

result)truefalse
falsefalse 
 

 OR)
truetruefalse

false 
(

"A""A" 
midtermGrade = = 'A'  finalGrade = = 'A' 

&&(two-operand / binary 

operator)
(one-operand / unary operator)(precedes)

(result)(opposite)
 

grade = = 'A'

false 
! (grade = = 'A') 

trueNOT(reversing)
 

    ! ( hours > 40 ) 



  
 

 

 
         hours > = 40 

 



 
 

(pairs)(equivalent 

expressions)(negation operator) 
 

  
Equivalent ExpressionExpression

a ! = b! (a = = b)
a ! = b && a ! = c! (a = = b    a = = c)
a ! = b    c <= d! (a = = b  && c > d)




 &&
pattern)(DeMorgan's 

law) 
 

bool 
isZakatable = (savings >= Nisab   &&   months = = 12); 

isZakatable
(intermediate Boolean variables)isOver, isDue 

isOver = (savings >= Nisab) ; 
isDue = (months = = 12) ; 
isZakatable = isOver  &&  isDue; 



  
 

 

   &&
x , y 

x && y y x 
truetruetrue
falsefalsetrue
falsetruefalse
falsefalsefalse

&& 
 

x    y y x 
truetruetrue
truefalsetrue
truetruefalse
falsefalsefalse

  
 


x 

x  x 
falsetrue
truefalse

 
 

(technically),&&,C++
(operands)
(simple data type)float

bool(coerced)
bool 



  
 

 

0false(nonzero value)
true 

float height 
bool badData; 
  
cin >> height ; 
badData = ! height; 

badDatatrueheight
falsebadDatatrue
height0.0

C++ 
badDat = (height = = 0.0); 


 

 
  &&

 C++  &
&&&   

(error message)
 

 
(Short-Circuit Evaluation) 

  C++(conditional evaluation)


(evaluation stopping)
(determining)(final truth 

value) 
 



  
 

 

 
   i = = 1   & &   j > 2 

 i95
(subexpression)i = = 1 

false&&true 
truefalse

j > 2true
false

(short 

circrit)false 
 

OR
trueORtrue

true 
    c <= d      e = = f 

true
true : (wasting time)

(unnecessary) 
 

C++
(full evaluation)

&&  
 

 (Precedence of Operators) 
 

C



  
 

 

(order of 

precedence)
(assignment operator) 

  
! Unary  +     Unary     (Highest Precedence) 

* /            
+          
<        <=         >      >= 
= =     ! = 
&& 
 
=     (Lowest Precedence)

 
 
  
 

–
a / b * c(a / b) * ca / (b * c)
(! , unary + , unary - ) (unary operators)

!! badData
 ! (!badData) (!!) badData 
 


C++ 

 



(compiler)(disregards)



  
 

 




 
dataInvalid = (inputVal = = 0); 

 



 

 
dataInvalid = inputValue = = 0; 

 
 

 
 C++

(opening 

parentheses)(closing parentheses) 
 

 
C++

 
  

    i = 3 or 4 

 C++ 
    i = = 3  4 

 i
8false83

4C++true
(error message) 



  
 

 

  i = =  3truefalse 
  4

(nonzero)(coerced)true  
true 

 
C ++ 

i = = 3       i  = =  4 

 &&(to connect)
 

 
 C++

 
midterm grade or final grade equals A 

  

 midtermGrade      finalGrade = =  'A' 

   (char value) 

"midtermGrade"(finalGrade = = 'A') 
 

C++(wrong)(logic)
(C++ compiler)


(syntax)

C++ 
 

midtermGrade = =  'A'    finalGrade = =  'A' 

 
(operands)  

 



  
 

 

 C++
 

    12 < y < 24 

y12 , 24 
    12 < y < 24 

 
 

(legal)C++
y = 50true

12 < y12 < 50true(coerces)
1241 < 24

true
truey12 < ytrue

falsey1 0
240 , 124
trueC++

 
 
12 < y   &&   y < 24 

 
 

(Relational Operators with Floating-Point Types) 
 

 int, char, string
float 

 


(equality)float



  
 

 

float
(rightmost decimal places)

floatx, onethird
float 

 
 oneThird = 1.0/3.0; 
 x = oneThird + oneThird + oneThird; 

 
x1.0

1/3
0.333333oneThird0.999999

xx1.0
false

true 
 

 float(near 

equality)(difference)
(maximum allowable 

difference) (tolerance)
r, sfloat  

 
  fabs ( r - s )  < 0.00001 

 
fabs(floating-point absolute value 

function)C++fabs (r - s)
r,s0.00001

 



  
 

 

 
If (The If Statement) 
 

 
(normal flow of control)If
(fundamental control structure)

(branching)(flow of control)




 

 
 C++If 

 (If .. Then .. Else .. form) 
   (If .. Then .. form) 
 

If .. Then .. Else .. 
 

  
 if  (Expression) 
     Statement1A  
 else 
     Statement1B 

Expression
(simple data type)(logical/boolean)

(implicitly coerced)
booltrue 



  
 

 

 Statement1AfalseStatement1B
Statement1Athen(then-clause)

Statement1Belse(else-clause)
 If .. Then .. Else .. 

 
 
 
 
 
 
 
 

 
If .. Then .. Else ..

 
statement2

IfIf C++then
if, else 
 

 


zakatC++
If .. Then .. Else .. 

 
 
 
 

false ture
 

Statement1A 
 

 
Statement1B 

 

Statement2 

(Expression) 
  



  
 

 

 
 
 
 
 
 
 
 
 

 
 

 
 

if (savings >= Nisab) 
     zakat = 0.025 * savings ; 
else  
     zakat = 0.0; 
cout << zakat; 

 
 C++

(hours)40(pay)
(rate)

401.5rate 
 

 
if (hours <= 40.0) 
     pay  = rate * hours; 
else  
     pay = rate * (40.0 + (hours - 40.0) * 1.5); 
cout << pay; 

false ture
Zakat =

40

savings  Zakat = 0 savings  Nisab

  اطبع
Zakat 
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If .. Then .. Else..



halt 
(divisor)

 
 

dividenddivisor
 

 
 

if   (divisor ! = 0) 
       result = dividend / divisor; 
else 
       cout << " Division by zero is not allowed." << endl; 
 

 
 

 myString(string variable)
(first occurrence)A

myStringA 
 

string class
(member function)find

(item)string :: npos


 
 
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string  myString 
string :: size_type pos; 

  
pos = myString. find ('A') ; 
if (pos = = string : :npos) 
     cout << "No 'A' was found " << endl; 
else 
     cout << " An 'A' was found in position " << pos << endl; 
 

If .. Then .. Else..


else(else clause)



If 
 

(Blocks/Compound Statements) 
  
 

(divisor)
9999result

(same branch)
Ifelse(else-clause)

(sequence of statements)
(compiler)

(block/compound statement) 
{ 

  
} 
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(single statement)
}{If

(a single block) 
 

 
 

9999
result 

 
if  (dvisor != 0) 
     result = dividend / divisor ; 
else 
 
{  
     cout << " Division by zero is not allowed." << endl; 
     result = 9999; 
} 

(blocks)If .. Then .. Else..
 

 



 

 
if  (dvisor != 0) 
{ 
     result = dividend / divisor ; 
     cout << " Division performed." << endl; 
} 
else 
{ 
     cout << " Division by zero is not allowed." << endl; 
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     result = 9999; 
} 

 
(blocks)IfC++

(semicolon)
(right brace)}(to 

terminate)
 

 
If .. Then ...  (The If .. Then.. form) 
  
 

If .. 

Then .. Else ..else (branch)(empty)
(null statement) 

 if   ( a <= b) 
         c = 20; 

else 
         ; 

elseIf .. then ..
If 

 if (Expression) 
      Statement1 

 
 

 
 age

If .. Then ..
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"voter""Not an eligible voter"
(18) 

 
 

if   (age < 18) 
       cout << "Not an eligible   "; 
cout <<  " voter." << endl; 
 

18age < 18
" Not an eligible    "

"voter"
 

Not an eligible voter. 

18age < 18


"voter." 
If .. Then .. 

 
 
 
 
 
 
 
 
 

 
If .. Then .. 

false ture Statement1 

Statement2 

(Expression) 
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If .. Then .. Else ..If
(block)If(one branch)If .. Then 

 
 

 
 (True/False Questions)

result 

 

result = NumberCorrect - NumberWrong 


scoreresult
resultscore 
score
NumberCorrectNumberWrong 


 

 
result = NumberCorrect - NumberWrong; 
if (result < 0.0) 
{ 
    cout << " Wrong answers are more than correct ones." << endl; 
    result = 0.0; 
} 
score = result; 

{}
 

result = NumberCorrect - NumberWrong; 
if (result < 0) 
    cout << " Wrong answers are more than correct ones." << endl; 
    result = 0.0; 
score = result; 
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 
result

then (clause)
ifresult = 0.0

resultscore 
 

 result  0if
then

ifresult = 0.0


result 
scorescore


{}(blocks) 

 
(common mistake) 

 
 

 n"n equals 

3"n3" n doesn't equal 3"
n 

 
cin >> n; 
if (n = = 3) 
          cout << " n equals 3" ; 
else    
 cout << " n doesn't equal 3 " ; 

 



  ٢٣٣

(n = = 3)
(n = 3)n
n equals 3n = 3

(assignment expression)
(assignment statement)

3
(side effect)3nif

3
true(clause)then
n"n equals 3"

3n
(destroying)

 
 

If (Nested If Statements)    

  
 (restrictions)

Ifthen else
If(within)IfIfIf

IfIf
(structure) 

IfIf(nested 

control structure)
(pseudocode) 

 
 
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 
IF money is greater than or equal to Nisab 
 
      IF a whole year has passed on earning the money 
 Compute and print Zakat 
      ELSE 
 Print "Not zakatable, less than a year" 
 
ELSE 
  Print "Not zakatable, less than Nisab" 
 
 

(multiway 

branch/alternative courses of action)
If

(sequence)If(unnested)
If(nested If structure)

 
 

 month
 

 If 
 If 

 
If 

if  (month = = 1) 
     cout << " AlMoharram " ; 
if  (month = = 2) 
     cout << " Safar " ; 
if  (month = = 3) 
     cout << " Rabee'1 " ; 
       
if  (month = = 12) 
     cout << " ThulHijja " ; 

If الخارجية 
(outer If) 

If الداخلية 
(inner/nested If) 
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If 
if  (month = = 1) 
     cout << " AlMoharram " ; 
else 

if  (month = = 2)       // nested if 
      cout << " Safar " ; 
 else 

if  (month = = 3) // nested if 
         cout << " Rabee'1 " ; 

  else 
if  (month = = 4) // nested if 
     

 
If
(comparisons)

If(independent)


If(skips)
(selection)

(inefficient algorithms)



 

 
If

(indentation)then else


(style)If .. Then .. 

Else ..(deeply nested)
(set of 
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alternatives)(general 

multiway branch)If .. Then .. Else.. If
 

if  (month = = 1) 
     cout << " AlMoharram " ; 
else  if (month = = 2)  // nested if 
  cout << " Safar " ; 
else if  (month = = 3)  // nested if 

  cout << " Rabee'1 " ; 
else if (month = = 4)  // nested if 
         
else 
 cout << "ThulHijja" ; 


month 

 
 IfIfIf

If
 

 
 

 (activity)
 

  
ActivityTemperature

 swimmingtemperature> 85
 tennis70 < temperature    85

 golf32 < temperature   70

 skiing0 < temperature      32

 ping-pong      temperature      0
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
temperature  

 
(consecutive ranges 

of values)


If
If

(interdependent)



If 
If

–(more efficient)


(limits)
7032 < temperature   32

(32 < temperature)


(temperature > 85)


32 < temperature   70 
 
        temperature > 85 
70 < temperature   85 

 
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85
70
32 < temperature   7070 

(upper limit) temperature   70
(lower limit)32 

32 < temperature 
(lowest 

value)
(consecutive) 

  cout << "The recommended activity is " ; 
  if  (temperature > 85) 
       cout << "swimming." << endl; 
  else if (temperature > 70 ) 
        cout << "tennis." << endl; 
  else if (temperature > 32 ) 
                 cout << "golf." << endl; 
  else if (temperature > 0 ) 
                cout << "skiing." << endl; 
  else  

     cout << "ping-pong." << endl;


else
(remaining possibilities) 

 
 


If .. 

Then .. Else .. If(single branch)
(arrange the ranges in 

consecutive order)
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(gaps)
(between the ranges) 

If
 

 
 

 (program segment)
zakatSheepnumberSheepnumberSheep, 

zakatSheep(integer)
 

 
 

if  (numberSheep < 40) 
     zakatSheep = 0; 
else if  (numberSheep <= 120) 
   zakatSheep = 1; 
else if  (numberSheep <= 200) 
   zakatSheep = 2; 
else if  (numberSheep <= 300) 
   zakatSheep = 3; 
Else 
   zakatSheep = numberSheep / 100; 


else300

numberSheep / 100
 

 
 

 
if  (number Sheep > 300) 
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      zakatSheep = numberSheep / 100; 
else if  (numberSheep > 200) 
   zakatSheep =  3; 
else if  (numberSheep > 120) 
   zakatSheep =  2; 
else if  (numberSheep >= 40) 
   zakatSheep =  1; 
else 
   zakatSheep =  0; 




 
 

else (The Dangling else) 
 

 Ififif
elseifelseif

C++
elseifelse 

 
 

  
average60

"Failing"60(at least)70
"Passing but marginal"70 
 

(program segments)
C++ 
 
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if  (average >=  60.0)       
     if  (average < 70.0) 
          cout << "Passing but marginal" ;  
else 
     cout << "Failing" ; 
 

if   (average <  70.0)       
       if  (average < 60.0) 
  cout << "Failing" ;  
       else 
  cout << " Passing but marginal " ; 
 

elseif
ifC++

average70.0
"Failing" 

 
 If .. Then .. Else .. 

(nested within)If .. Then .. 
 

 
 elseif

"Failing"
60.0elseif

ifelseIf .. Then ..
else : (nested If .. Then ..)(dangling else)

(logically)If (belong)
(compiler)(attaches it) 

 
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 
elseifififif

then(outer then - clause)
(block) 

 if  (average) >=  60.0)  // correct version 
 { 
      if    (average < 70.0) 
             cout << "Passing but marginal"; 
 }  
 else 
  cout << "Failing"; 

 
}{if(complete)

elseif 
 

 
(Testing the State of an I/O Stream)  

 
C++

(classes) 
 istream, ostream, ifstream, ofstream


(input stream)(fail state) 

 (invalid input data) 
  
  

C++
(stream object)cin

(logical expression)(Boolean variable) 
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if  (cin) 
        
 if  (   ! inFile  ) 
        

 
true

(last I/O operation)
(successful)false

(failed) 
true

OKfalse
 

 
then

theninFile
 

 if  (   ! inFile  ) 
        

theninFile
(I/O)

(null operations) 
 

 
  (disk file) 

mydata.dat


return 0
(error message)1 
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 
# include <iostream> 
# include <fstream>  // For file I/O 
 
using namespace std; 
int main ( ) 
{ 
 int  height ; 
 int  width ; 
 ifstream inFile ; 
 
 inFile.open ("mydata.dat")        // Attempt to open input file 
 if  (   ! inFile  )          // was it opened? 

{ 
     cout << "Can't open the input file.";  // No--print message 
      return 1 ;       // Terminate program 

} 
 inFile >> height >> width; 
   
 return 0; 
} 

 
- ! inFileif

false(skipping)then 
- main(exit status) 
- (input file)

openinFileIf
!inFiletruethen

1
(operating system)

 
- 1(system 

programmers)1
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(termination)
1 

- (data file)
(stream state)


(ignores)(input operations) 

 
 

 (ID number)long

(test grades)int
average

 
- passing60

70
marginal 

- failing60 


(error message) 
 

 
  

-  studentID 
- test1, test2, test3  

________________________________________________________ 
long long integer(personal computers)

int32767ID
long 
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 
- (prompt) 
- (echo print) 
- average 
- (passing / failing message)


 

-  

 
// ******************************************************************  

 //Notices program 

 //This program determines (1) a student's average based on three 

 //test scores and (2) the student's passing/failing status 

//****************************************************************** 
#include <iostream> 

#include <iomanip>    // For setprecision() 
 
using namespace std; 
int main( ) 
} 

    float average;         // Average of three test scores 
    long  studentID;      // Student's identification number 
    int   test1;           // Score for first test 
    int   test2;           // Score for second test 
    int   test3;           // Score for third test 
    bool  dataOK;         // True if data is correct 
 
    cout << fixed << showpoint;              // Set up floating pt. 

    // output format 

      // Get data 

    cout << "Enter a Student ID number and three test scores": 
            << endl; 
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cin >> studentID >> test1 >> test2 >> test3; 
cout <<  " Student number: " << studentID << "  Test Scores" : 
        <<  test1 << ", " << test2 << ", " << test3 << endl; 
// Test data 
 
if (test1 < 0 || test2 < 0 || test3 < 0) 
        dataOK = false; 
else 
        dataOK = true; 
 
if (dataOK) 
{ 

  // Calculate average 

 
average = float(test1 + test2 + test3) / 3.0; 

 
  // Print message 

 
 cout << "Average score is  "  

         << setprecision(2) << average   << "- -"; 
 if (average >= 60.0) 

 { 
              cout << "Passing";                 // Student is passing 

            if (average < 70.0) 
                cout << " but marginal";       // But marginal 
            cout << '.' << endl; 

        } 
else                                   // Student is failing 
            cout << "Failing." << endl; 

    } 
     else                                       // Invalid data 
      cout << "Invalid Data:  Score(s) less than zero." << endl; 

return 0; 
} 

 
 
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 
 

  Sample Program Run (1) 
 
Enter a student ID number and three test scores; 
9483681  73  62  68 
Student  Number : 9483681  Test Scores:  73,  62,  68 
Average score is 67.67--Passing but marginal. 

 
  Sample Program Run (2) 

 (invalid data) 
 
Enter a student ID number and three test scores; 
9483681  73  -10  62 
Student  Number : 9483681  Test Scores:  73,  -10,  62 
Invalid Data : Score (s) less than zero. 
 

 
 dataOK

true
(correct) 

 if
 

  
dataOK = ! (test1 < 0   test2 < 0   test3 < 0  ) ; 

(DeMorgan's law)
 

dataOK =  (test1 >= 0  &&  test2 >= 0  &&  test3 >= 0  ) ; 

dataOK
 

if =  (test1 >= 0  &&  test2 >= 0  &&  test3 >= 0  ) ; 
    
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 
  if (dataOK) 
     

 
 

 
Syntactic Errors and Semantic / logic Errors 

 
(test data)

(compilation)(compiler)
(reporting)(translating)

(object code) 
 

 (syntactic)(semantic)
(compiler)(warns)

 
 
- (misspelling)

(reserved words) 
- (undeclaring)(identifiers) 
- (semicolons)(mising) 
- (operand types)(mismatched) 
 

(typing errors)>
<(error message)

(erroneous results)(test)
 
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 
(semantic)

(logic)(mistakes)(wrong 

answer)
C++

(most obvious)
(invalid operations)

(typing errors)
(faulty algorithm design)Notices 

Program


100
100INT-MAX

(constant)(header file) climits
int(personal computer)C++ 

(compiler)INT-MINint
(semantic/logic error)

(test strategy)
(test plan)

(document)
(test plan implementation)(test 

cases)(specified)(verifying)
(predicted results) 

 
 



  

 
 

 C++trueletter'A''Z'
(inclusive) 

 
 x, y, z,  

x = true ,  y = false,   z = true 

T
trueFfalse 
 x && y   x &&  z  
 (x    !y) &&  (!x     z) 
 x     y  &&  z 
 ! (x     y) &&  z 
 

 i, j,  p,  q 
i = 10, j = 19, p = true,  q = false 


true 

 i = = j    p 
 i >= j   i <= j && p 
 !p     p 
 !q &&  q 
 

 i, j, m , n int 
i  =  6, j  =  7,  m  =  11, n   =  11  

 
cout << "Chrity  "; 
if   ( i < j ) 
 if  (m != n) 
      cout << " wipes out sin  " 
 else 



  

      cout << " extinguishes sin  "; 
cout << "as water  "; 
if (i  >= m) 
 cout << "wipes out thirst" 
else 
 cout << " extinguishes fire "; 
 

 x, y, zintx3y
7z6

(code fragments) 
if ( x <= 3 )       
     cout << x + y << endl; 
cout << x + y << endl; 
 

if   ( x !=  -1 )       
cout << "The value of x is " << x << endl; 

else 
cout << "The value of y is " << y << endl; 

 

if  ( x !=  -1 )       
{ 
 cout << x << endl; 
 cout << y << endl; 
 cout << z << endl; 
} 
else 
 cout << "y" << endl; 
 cout << "z" << endl; 


  

if  (height >= minHeight) 
 if  (weight >= minWeight) 
      cout << "Eligible to serve." << endl; 
 else 
        cout << "Too light  to serve." << endl; 
else 
 if   (weight >= minWeight) 



  

       cout << "Too short  to serve." << endl; 
else 

     cout << "Too short and too light  to serve." << endl; 

  
 heightminHeight

wieghtminWeight 
 heightminHeight

wieghtminWeight 
 
 (match)


(same condition) 

 
 x < y  &&  y < z 
 x  > y  &&  y >= z 
 x != y   y = = z 
 x = = y    y < = z 

 x = = y && y = = z 

 
(1) ! (x  != y) && y = = z 
(2) ! (x <= y)   y < z) 
(3) (y < z   y = = z)   x = = y 
(4) ! (x >= y) && ! (y >= z) 
(5) ! (x = = y && y ! = z) 

 
 C++

int 
 x < y <= z 
 x, y, z 
 xyz 
 xy, z 



  

 
 x, y, z 

x = true, y = true,  z = false
  true (T)false (F) 
 ! (y   z)   x 
 z &&  x &&  y 
 ! y     (z     !x) 
 z     (x  &&  (y     z)) 

 x     x  &&  z 

 
 (compilation)(code fragment)

"UNEXPECTED ELSE" 
if  (mileage < 24.0) 
{ 
 cout << "Gas  "; 
 cout << "guzzler."; 
}; 
else 
 cout << "Fuel efficient."; 


 (supposed)

"Type AB"typeB, typeA
true"Type O"false

"Type O"
false}{
 

if   (typeA   typeB) 
      if  (typeA  &&  typeB) 
 cout <<  "Type AB"; 
else 
 cout << "Type O"; 





  

 If(nested If structure)
(branches)

ch1, ch2, ch3(char variables)(testing)
(sets)


(five test data sets) 

cin >> ch1 >> ch2 >> ch3; 
if  (ch1 = = ch2) 
     if  (ch2 = = ch3) 
 cout << "All initials are the same." << endl; 
      else 
 cout << "First two are the same." << endl; 
else if (ch2 = = ch3)
 cout << "Last two are the same." << endl; 
else if (ch1 = = ch3)
 cout << "First and last are the same." << endl; 
else 
 cout << "All initials are different." << endl; 

 

 Test data set 1: ch1 =      ch2 = ch3 =   
 Test data set 2: ch1 =       ch2 = ch3 =   
 Test data set 3: ch1 =       ch2 = ch3 =   
 Test data set 4: ch1 =       ch2 = ch3 =   
 Test data set 5: ch1 =       ch2 = ch3 =    


 x, y

 
x != y 
(x     y) && ! (x && y) 


 

 If(relational expressions) 



  

if (i >= 10 && i <= 20 && i  != 16) 
     j = 4; 

i25If
(evaluation) 

C++
(short-circuit evaluation) 

 
 available true

numberOrderednumberOnhand
numberReserved 

 
true

 isCandidatesatScore
1100gpa2.5age15

isCandidatefalse 
 

 
bool leftPage; 
int pageNumber; 

leftPagetrue
pageNumber 

(remainder)
2 

 
 IfIfbiggest

i , j, k
(distinct) 

 



  

 (sequence)If .. Then ..
If .. Then .. Else .. 

 
if (year % 4 =  = 0) 
 cout << year << "  is a leap year ." << endl; 
if (year % 4  ! = 0) 
{ 
 year = year + 4 - year % 4; 
 cout << year << "is the next leap year." << endl; 
} 
 

 (simplify)
ageint 

if  (age > 64) 
     cout << "Senior voter"; 
if   (age < 18) 
      cout << "Under age"; 
if   (age >= 18 && age < 65) 
      cout << "Regular voter"; 
 

 

 25, 60, 8
50, 60, 4 

length = 25; 
width = 60; 
if  (length = 50) 
     height = 4; 
else 
      height = 8; 
cout << length << '  ' << width << '  ' << height << endl;  
  

 C++
(indentation)(random placement)


 

// This is a nonsense program 



  

if   (a > 0) 
if   (a < 20) 
        { 
 cout << "A is in range." << endl; 
b = 5; 
       } 
   else 
    { 
cout << "A is too large." << endl; 
 b = 3; 
} 
 else 
cout << "A is too small." << endl; 
      cout << "All done." << endl; 
 

 x1, x2, y1, y2, mfloat
(slope)(x1, y1) , 

(x2 , y2)(formula) 

21

21

xx

yy
m




 
mx1x2

(vertical)(undefined)
(appropriate label)

"Slope undefined" 
 
 a, b, c, root1, root2, discriminant

float
(quadratic polynomial)(real)

(complex)root1, 

root2"No real roots"
 



  

a

acbb
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42  
(discriminant)

 
 
 


(error message)(terminate)

 
# include <iostream> 
# include <fstream>  // For file I/O 
 
using namespace std; 
 
int main ( ) 
{ 
 int  m; 
 int  n; 
 ifstream info; 
  

info.open ("indata.dat"); 
info >> m >> n; 
cout << "The sum of  " << m << "  and  " << n 
        << "  is  " << m + n << endl; 

 return 0; 
} 


  

int1 = 120;       
cin >> int2;    // Assume user types 30 
if ( (int1 > 100) && (int2 = 50) ) 
       int3 = int1 + int2; 
else 
       int3 = int1 - int2; 
cout << int1 << '   ' << int2 << '   ' << int3; 



  

 

cin >> someInt; // Assume user types 20   
if (someInt > 30) 
 cout << " Prayer is light.   "; 
 cout << " Charity is a proof.   "; 
cout << "Patience is illumination."; 
 

alpha = 3  // alpha is an int variable  
beta = 2  // beta is an int variable 
if (alpha < 2) 
if (beta = = 3) 
cout << "Every takbeera is a charity."; 
else cout << "Every tahleela is a charity."; 
 


 xif 

if (x >= y) if (y > 0) x = x * y; else if (y < 4) x = x - y; 

(int variables) x ,y
  9, 3    3, 9 

 
 (true)(false) 

ch1‘C’ch2
'K' 

ch1 <= ch2 

C++1 (true) 
–FBI

1


ZF 
 



  

–


 




  


 


very cold

 
cold

 
mild

 
hot

 
very hot

 
–ZT(Market-

Value)MV







 

 
 

 PGMV
Year‘Y’

N
ZT 

 
–

 
)١( (Carbon Content)(T1) 



  

)٢( (Rockwell Hardness Const.)
(T2) 

)٣( (Tensile Strength)
(T3) 

 
 
 
 
 
 
 

C++(CC)
RC(TS)(sample)


 

 
–A

NSND
NS > 0 

 )أ 
 (f)(m)f m A 

6
 

 )ب  
 w A

8
 

r = A - (f + m + w) )ج 
  



  

d = 

s )د  r
NS ND 

2
2 

      s / 2...(ND > 0 
       
  ND = 00 

A , NS , NDf,m,w,s,d 
 

–
H 

 WSD
 

 
)١( 

 
)٢( 

 
 

 
  

   
   
   
  

  
 

 



  

ANS )أ (
NDI1

 
 )ب ( 
 )ج ( 
 
–





 
  

Initial house cost Annual fuel cost Tax Rate
$ 67, 000 $ 2,300 0.025
$ 62, 000 $ 2,500 0.025
$ 75, 000 $ 1,850 0.020 




 
 
–

 
 









  


 




: "send check"

  :  "Refund"


 
 


 

 

 50%6 p.m.1800
8: 00 a.m0800 

 

 8.:00 a.m.0800
6:00 p.m1800 

 

� 4%   
� $ 0.40   
� 15%

 
 




 
 

–
(H: House)(C : 

Commercial) (I : Industrial)
 



  

 H$5.00$ 0.0005
 

 C$1000
$0.00025 

 I$1000
$2000
$ 3000

 


char
 

 
ZM ) أ 

tas
a

a 
ZS ) ب  
 

      NS 
          ZS 

 ) ج  ZF 
FAF

ZF = 0 

  10

100
*F  

  FZF *
100

5
  



  

 7 5

100

.
*F 

P 

tasNSTFAF
code

 
 
 

a1 x + b1 y = c1 
a2 x + b2 y = c2 

 a1 , b1 , c1a2 , b2 , c2
 



  

 
 

 
Loops/Repetition Statements 

 


(physical order)
(logical order)(repetition 

statement)(loop)(simple)
compound
 

 
 

while(nested loops)
 

 
while  (The While Statement) 

  
 whilewhile 

 while (Expression) 
  Statement 

 

 While (inputVal  != 25) 
 cin >> inputVal; 

 
while(looping control structure)

(body of 

the loop)



  

inputValwhile
25(consuming)

(ignoring)25 
 

ifwhile
(simple data type)

(implicitly 

coerced)boolfalse
truewhile 

 
 true 
 false 

 


truefalse
 

false
while

 
while (Expression) 
 Statement1

statement1satatement2 



  

true

false 

 
 
 

 
 
 
 
 
 
 
 
 

while 
 

while (compound 

statement / block)
(repeatedly)while 

while (Expression) 
{ 
 
{ 

(structure)true(sequence)
(block)

true(cycle)
false 
 

Satatement1 Expression 

Satatement2 



  

true

false 

 while,if
If .. Then .. 

 
 
 

 
 
 
 
 
 
 
 
 

If .. Then.. 
 

ifStatement1
whileStatement1

if
(actions)

while(action) 
 

while (Loops Using the while Statement) 
  

(count-controlled loop) )أ (
 

Satatement1 Expression 

Satatement2



  

 (event-controlled loop)
(within the loop)

 
 

  (Count-Controlled Loop) 
 (loop 

control variable)
(initial value)(increment)

 
 

 
 

loopCount = 1;    // Initialization  
   
while (loopCount <= 10)    // Test
} 
 

  // Repeated actions 
 

loopCount = loopCount + 1  // Incrementation 
{

loopCount1
whileloopCount <= 10

true


1 loopCount
(iteration)(counter)

 
 



  

 C++
(++)(incrementation operator) 

loopCount + + ; 

 
loopCount = loopCount + 1; 

false
(exit)

(infinite loop)
loopCount

whileloopCount
1 
 
  (Event-Controlled Loop) 

  
 

 )أ ( (sentinel 

controlled)  
 (end-of-file )ب (

controlled)  
 )ج (  (flag 

controlled)       
(termination condition)

 
 

 (Sentinel-Controlled)  


(processed)
(special value)
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(sentinel value)(trailer value)(signal)
 


(recognize)




(dates)
31February 

 
 


(date)month, day 
 

cin >> month >> day ;  // Get a date - priming read 
while ( ! (month = = 2 && day = = 31)) 
} 

   
     // Process the date 
 
 cin >> month >> day ; // Get the next date 
{ 

 



February 31



whiletrue

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
February 31whilefalse

 
while

priming read
while 




(priming read)






 
 

 


score0100
score = -1(range)

score < 0
IDID = 0 

(combination)
February 31


char

(one line of input at a time)
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('\n')(newline character)
 

 
 

 
inCharchar 

cin.get (inChar) ;   // Get first character 
while (inChar != '\n') 
} 

cout << inChar ;  // Echo it 
cin.get (inChar);  // Get next character 

{ 

 


get>>>>
(blanks)

(newline)
(input stream)

 
 

(End-of-File Controlled Loop)  





 


(inputfile)EOF(end of file)
input stream(all 
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right / OK)


 


 
 

 
(I/O stream)

 
if (inFile) 
      

trueI/Ofalse
while

 
 

(data file)
(integer values)Data(file 

stream)(echoes)
 

 
 

inData >> intVal ;   // Get first value 
while (inData)    // while the input succeeded 
} 

cout << intVal << endl; // Echo it 
inData >> intVal ;  // Get next value 

{ 

 
10, 20, 30(priming read)10
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whiletrue
10
20inData
true

2030
true

(strem state)
30


inData
false

(exit) 
 





(any input error)(input 

fails)(invalid characters)
(input data)(loop terminates)

(echo printing)


EOF 
 

 (Flag Controlled Loop)  
(flag)(boolean variable)

(logical flow)



  

truewhile


false
(record)event(controls) 

(process)(occurred)
 

 
int

 
 

nonNegative(boolean flag) 
sum = 0; 
nonNegative = true;    // initialize flag 
while (  nonNegtive ) 
} 
 cin >> number; 
 if (number < 0)  // Test input value 
     nonNegative = false; // Set flag if event occurred 
 else 
     sum = sum + number; 
{ 

 
 

 true
false

NOTwhile
(reset)(flag)true

(event occurs) 
 



  

false(flag)
negative(boolean variable) 
 

sum = 0; 
negative = false;    // initialize flag 
while (  !negtive ) 
} 
 cin >> number; 
 if (number < 0)   // Test input value 
     negative = true;   // Set flag if event 
occurred 
 else 
     sum = sum + number; 
{ 


 
 

(Payroll 

Program)while 
0empNum

flagmoreData
(boolean variable) 

 
cin >> empNum ; 
moreData = (empNum != 0);  // true if empNum != 0 
while (moreData) 
} 

  
cin >> empNum ;          // Get the next employee number

 moreData = (empNum != 0); // Update the flag accordingly 
{ 

 



  

 
Loops/Repetition Statements Applications 

 
 

 (counting) 
 (summing) 
 (keeping track of a previous value) 
 

 
  (Counting)  


 
 

 (input 

characters)(period) 
 inCharcharcountint

count(counter variable)
(count-controlled loop)

(loop control variable) 
count = 0;   // Initialize counter 
cin.get (inChar);  // Read the first character 
while (inChar != ' . ')  
{ 
 count ++;   // Increment counter 
 cin.get (inChar);  // Get the next charcter 
} 

count
(sentinel 



  

value)
count0

(priming read)
(sentinel controlled) 

 (counter variable)
(iteration counter)

(loop control variable)
(count-controlled loop)


 
 
  (Summing) 


 

 
 

 sum = 0; 
count = 1;    // Initialize the sum 
while (count <= 10)   
{ 
 cin >> number;   // Input a value 
 sum = sum + number;  // Add the value to sum 
 count ++; 
} 

 0sum
1countnumber
sumcount

sum



  

count11number
 

 
 

 
 lessThanTen(bool)
int 

count = 0;    // Initialize event counter 
sum = 0;    // Initialize  sum 
lessThanTen = true   // Initialize loop control flag 
while (lessThanTen)   
{ 
 cin >> number;   // Get the next value 

if (number % 2 = = 1)   // Is the value odd? 
{ 
  count ++;              //yes--Increment counter 

              sum = sum + number;           // Add  value to sum 
  lessThanTen = (count < 10);          // Update loop control falg 
} 

} 


numbernumber % 2 1


sumcount

(flag)(count-

controlled) 
 

(counter variable)while
 

 while (count < 10) 



  


10lessThanTen

count(counter)
(event counter)

(incremented)(certain event)
(iteration counter)

 
 
   

 (Keeping Track of a Previous Value) 
 

 
 

  
(not-equal operator)(data file)

C++ 
 


(keeping 

track of the two most recent characters)
(new current 

value)(old current value)
(previous value)EOF 

 
//****************************************************************** 
 //NotEqualCount program 

 //This program counts the occurrences of "!=" in a data file 



  

// ******************************************************************  

#include <iostream< 

#include <fstream>    // For file I/O 

 
using namespace std; 
 
int main ( ) 
{ 
    int      count;              // Number of != operators 
    char     prevChar;      // Last character read 
    char     currChar;      // Character read in this loop iteration 
    ifstream inFile;        // Data file 
 
    inFile.open("myfile.dat");         // Attempt to open input file 
    if ( !inFile )                     // Was it opened? 
   { 
        cout << "** Can't open input file **"  // No--print message 

    << endl; 
        return 1;                              // Terminate program 
   }     
       count = 0;                  // Initialize counter 
       inFile.get(prevChar);       // Initialize previous value 
       inFile.get(currChar);       // Initialize current value 
      while (inFile)              // While previous input succeeded... 
   { 
        if (currChar == '=' &&  // Test for event 
            prevChar == '!') 
            count++;            // Increment counter 
        prevChar = currChar;    // Replace previous value 
              // with current value 
        inFile.get(currChar);   // Get next value 
    } 
    cout << count << " != operators were found." << endl; 
    return 0; 
  } 
 

 



  

  (Nested Loops) 
 While
(loop body)WhileWhile 

(inner loop)While (outer loop)
(complex control structure) 

 
 

(characters)
(input line)(count number of commas)

 
 `\n`

(inChar)' , ' 


 
commaCount = 0; 
cin.get (inChar); 
while (inChar != '\n') 
{ 
 if (inChar = = ' , ' ) 
     commaCount ++; 
 cin.get (inChar); 
} 
cout << commaCount << endl; 

 


 
 

 
 



  




EOF
 

cin.get (inChar);   // Initialize outer loop 
while (cin)    // Outer loop test 
{ 
 commaCount = 0;  // Initialize inner loop 
     //  (Priming read is taken care of 
     //  by outer  loop's priming read) 
 while (inChar != '\n') // Inner loop test 
 { 
      if (InChar = = ' , ' 
                   commaCount ++; 
      cin.get (inChar); // Update inner termination condition 
 } 
 cout << commaCount << endl; 
 cin.get (inChar); // Update outer termination condition 
} 
 

(priming read) 
cin.get (inChar); 





 

 
(simple nested loop)

(processing and update)


(test condition)(processing)
(update)



  





 
 

    Initialize  
  while (Outer loop condition) 
   { 
   
 

Initialize inner loop                
While (Inner loop condition)  

{ 

 Inner loop processing and update  
} 
 
 
   
} 
 

 
 

 


(nested count - controlled loops)outCount(counter)
inCountlimit1

limit2 
 

 
outCount = 1;    // Initialize outer loop counter 



  

while (outCount <= limit1)  
{ 
   
 inCount = 1;   // Initialize inner loop counter  

while (inCount <= limit2)  
 { 
    
  inCount ++;  // Increment inner loop counter 
 }  
   

outCount ++;   // Increment outer loop counter 
} 

 
(pattern)




 
 


 

 3 
 1 
 < EOF > 

<EOF>(keystrokes)
(user) 

 cin >> starCount; 
 while (cin) 
 { 
  loopCount = 1; 
  while (loopCount <= starCount) 
  { 
   cout << '*' ; 
   loopCount ++; 
  } 
  cout << endl; 
  cin >> starCount ; 



  

 } 
 cout << "Goodbye" << endl; 

 
 

  
loopCount <= starCountcinloopCountstarCount

TT13
T2
T3
F4 
TT1 1
F2 
F 

 

 (output) 
 * * *
 * 
 Goodbye 

 


 (doubly nested loop)
(triply nested loop)

 
 

 
(complexity of algorithm)

(size of the problem)
(faster)

(less work)
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(complexity)(measure)(effort)
(computations)(relative to the size 

of the computation) 
 

        
 

 
 




incFile
(salary amounts) 

floating point(amount)
(character)(code)

'F'(female)'M'(male)
(blank)

(average 

income)  
 

 

//  ****************************************************************** 
 //Incomes program 

 //This program reads a file of income amounts classified by 

 //gender and computes the average income for each gender 

// ******************************************************************  

#include <iostream> 

#include <iomanip>    // For setprecision() 
#include <fstream>    // For file I/O 
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#include <string>     // For string type 

 
using namespace std; 
 
int main() 
{ 
    char     sex;              // Coded 'F'   = female, 'M' = male 

    int      femaleCount;      // Number of female income amounts 
    int      maleCount;        // Number of male income amounts 
    float    amount;           // Amount of income for a person 
    float    femaleSum;        // Total of female income amounts 
    float    maleSum;          // Total of male income amounts 
    float    femaleAverage;    // Average female income 
    float    maleAverage;      // Average male income 
    ifstream incFile;          // File of income amounts 
    string   fileName;         // External name of file 

 
    cout << fixed << showpoint                // Set up floating pt. 
          << setprecision(2);                  //   output format 
 

     // Separately count females and males, and sum incomes 

 
    // Initialize ending condition 

 
    cout << "Name of the income data file;" : 
    cin >> fileName; 
    incFile.open(fileName.c_str());         // Open input file 
    if ( !incFile )                         //   and verify attempt 
    {  
       cout << "** Can't open input file **" << endl; 
       return 1; 
     } 
    incFile >> sex >> amount;               // Perform priming read 
 

     // Initialize process 

 
    femaleCount = 0; 
    femaleSum = 0.0; 
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    maleCount = 0; 
    maleSum = 0.0; 
 
    while (incFile) 
    { 

    // Update process 

        cout << "Sex: " << sex << " Amount: " << amount << endl; 
        if (sex == 'F') 
        { 
            femaleCount++; 

            femaleSum = femaleSum + amount; 
        } 
         else 
        { 
            maleCount++; 

            maleSum = maleSum + amount; 
        } 
 

   // Update ending condition 

 
        incFile >> sex >> amount; 
   } 
 

     // Compute average incomes 

 
    femaleAverage = femaleSum / float(femaleCount); 
    maleAverage = maleSum / float(maleCount); 
 

     // Output results 

 
    cout << "For " << femaleCount << " females, the average  "  

<< "income is " << femaleAverage << endl; 
    cout << "For " << maleCount << " males, the average " 

<< "income is " << maleAverage << endl; 
    return 0; 
} 
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 
 

 numberint
 

  number = 1; 
  while (number < 11) 
  { 
   number ++; 

   cout << number << endl; 
} 

 


110 
 
  

  number = 2; 
  done = false; 
  while (  !done ) 
  { 
   number = number * 2; 

       if (number > 64) 
 done = true; 
} 

  

 (nested loop structure)  
i = 4; 
while ( i >= 1) 
{ 
 j = 2; 
 while ( j >= 1) 
 { 
  cout << j << '   ' ; 
  j -- ; 
 } 
 cout << i << endl; 
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 i -- ; 
} 


 (even 

numbers)115n(int variable)
 

n = 2; 
while (n  != 15) 
{ 
 n = n + 2; 
 cout << n <<  '   ' ; 
} 

 
  
  
 

 
(standard input device)

(standard output device) 
cin.get (inChar); 
while (inChar != ' \n ' ) 
{ 
 cin.get (inChar); 
 cout << inChar; 
} 


(input line)

ABCDE 
 

 
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 
(priming reads)


letterchar 

while (cin) 
{ 
 while (letter  != ' \n ') 
 { 
  cout << letter; 
  cin.get (letter); 
 } 
 cout << endl; 
 cout << "Another line read …" << endl; 
 cin.get (letter); 
} 


 

(int variables) 
i = 1; 
while (i <= 5) 
{ 
 sum = 0; 
 j = 1; 
 while ( j <=  i) 
 { 
  sum = sum + j; 
  j ++ ; 
 } 
 cout << sum << '   ' ; 
 i ++ ; 
} 
 

 (data values) 
 

5 6 -3 7 -4 0 5 8 9



  

(contents)sum, number
 

# include <iostream> 
 
using namespace std: 
 
const int LIMIT = 8; 
 
int main ( ) 
{ 
 int  sum; 
 int  i; 
 int  number; 
 bool  finished; 
 
 sum = 0; 
 i = 1; 
 finished = false; 
 while ( i <= LIMIT && !finished) 
 { 
  cin >> number; 
  if (number > 0) 
   sum = sum + number; 
  else if (number = = 0) 
   finished = true; 
  i ++; 

} 
 cout << "End of test. "  << sum << '   '  << number << endl; 
 return 0; 
} 

 

  
 

  sum = 0; 
  cin >> number; 
  while (number != -1) 
  { 
        cin >> number; 
        sum = sum + number; 



  

  } 
  cout << sum << endl; 

int 
 25  10  6  -1 

 
 

 finished = false; 
 firstInt = 3; 
 secondInt = 20; 
 while (firstInt <= secondInt && !finished) 
     if (secondInt / firstInt <= 2)  // Reminder: integer division 
               finished = true; 
     else 
               firstInt++; 
  cout << firstInt << endl; 

 
finished bool 

firstInt, secondIntint 
 
 

 sum = 0; 
 outerCount = 1; 
 while (outerCount <= 3) 
 { 
      innerCount = 1; 
      while (innerCount <= outerCount) 
         { 
           sum = sum + innerCount; 
          innerCount++; 
      } 
      outerCount ++; 
 } 
 cout << sum << endl; 


 length 

lengthcoutint 



  

 
 length = 5; 
 count = 4; 
 while (count <= 6) 
 { 
     if (length >= 100) 
         length = length - 2; 
     else 
         length = count * length; 
     count ++; 
         } 


 

(semicolon)while 
 cout << 'A'; 
 loopCount = 1; 
 while (loopCount <= 3); 
 { 
     cout << 'B'; 
     loopCount++; 
 } 
 cout << 'C'; 

 
 truedangerous

pressurefloat
510.0dangerous (flag) 

 
  

 28
100(integers) 

 

  
1 

1 2 
1   2   3 
1   2   3   4 



  

 

 ( a class)
(any size)(class average) 

 (reads in)(integers)


0
(end-of-file) 

 

 1626
(inclusive) 

 

 
(sequence of all the hour and minute combinations) 

(in a whole day)
1:00 A.M.12:59 A.M. 

 
 

(10 minute intervals)(table)
(columns)(rows) 

 

 
(character strings)

(separated by spaces)
(sentinel string) End

End
e(percentage)

e 



  

e
findstring (class) 

 
 

(data file) inFile
 

 
 

(count)
e


 

 

 (Incomes program)
 

 (error message)(amount)
(negative income)(processing)

(erroneous data)
 

 
(males)(females)(empty)

(crashes) 
 ' M '' F ' 

(data set)


(number of erroneous data sets) 



  

 (Income program)
 

 
 

if .. then .. else
 
  

OutputInput
69 IS ODD.69 

54 IS EVEN.54 
35 IS ODD.35 

  
  
  

62 IS EVEN.62 

 
 a , b

abab
 

  
Input  Output
1    5 1 TO THE POWER 5   =           1 
64  3 64 TO THE POWER 3 = 262144 
12  4 12 TO THE POWER 4 =   20736 

  
  

 
 num

num
n

num2n = num
 



  

 n 
 num


n 

  
Input  Output

1 2 TO THE POWER   0 =       1 
2 2 TO THE POWER   1 =       2 
4 2 TO THE POWER   2 =       4 

      1024 2 TO THE POWER 10 = 1024 
  
  

 
 


v = g t 

: v  
 : g  
 : t 
 
 t s

g
 2s

tlimit


 
 
 
 Z 

 Z Sin x b aeax e ax
e

b x    
2 2

log 



  

 x , a , b 
 

x=1.0(0.1)2.0 , a = 0.10(0.05) 0.80 ,  b = 1.0 (1.0) 10.0

x = 1.0 (0.1) 2.0 
x = 1.0 , 1.1 , 1.2 , 1.3 , … , 2.0 

 
 

While
ZZ

x , a , b 


 
 

ax + b = 0a, b 
a  0x = -b/a 
 a = 0 , b  0x 
 a = 0 , b = 0x 
 

 a , b
ab
 

 
 n

 
1 1

2
1
3

1
4

1    
n

 

 
 



  

 
 y 

y = 16.7 x + 9.2 x2 - 1.02 x3 

 x1.09.9x0.1
y , x 

 
  

 f e    cos 4 22 

 
16
 

 (=3.14159) . f() 
 
 yx 

y x x
x

  


1 2
1
cos 

 x
XIN 
XFI, DELTA, XIN 

XIN > 0 ,    DELTA > 0 ,    XIN < XFI 
 yx = XIN x , y  
 xDELTAyx

x , y  
 
 C++


   5

9
32 

 
 



  

 
B , AB

A 
 
 ii 

s      1
2

2
3

3
4

4
5

99
100

 
 
 rf(x) = 0 

  
 

  f(x) 
 
 
 
 
 

         f(a) 
 
 

                             b                       r                       a 

                         f(b)                        c a b 
2

                                            x 

 

a 
 
 

 xx = b , x = af(b) , f(a)
rf(r) = 0

b , ar 
cc a b 

2
 

 



  

 f c 
 

 f c  10-6
cr

 
 

 
f( c) f(a)c , 

aca
aa = ccbb

b = c 
c 

 
  

f(x) = x - sin x - 0.5 = 0 

  
  = 3.14159  ,   f() > 0  , f(0) < 0 

 
  

f(x) = x3 - 4x2 + 6x - 7 = 0 

x = 2 , x = 3 
 

 
 



  

 
  XN = 2.0

XP = 3.0  
     
  XM XN XP 

2
   

     
  |XP-XN|<.001  
   

            
 

  

XP = XM f(XM) XM 
         

 

  

  XN = XM  
 
 yX 

x y 3 
  
 XiXXi+1

 

x Xi i
y

Xi
  











1

1
3 2

2 

 Xi 
 X

y
0 3
 

 i = 0,1,2,…

 

|Xi+1 - Xi| <  



  

  
 



 

 



 
 K

K


 
NA , NS , NL

 
N 
PA , PS , PL

 
 
 


 

 






  


 

 IJKK

 

  
NBNG 


MPM 
L

PL 
 
 (population)




 

     
p P t

t t t n

n
     













0

2

2

3

3
1 

  
! ! !

L 

  
:  a 
:  t 

:  P0 
:  pt 

 p
p0
 t

n = 9 



  

 
 X 

   G X X X X X n Xn

n
        1 1

2

2

3

3

4

4! ! ! !
  

 
 

 
 

 
 A,B,C 


A,B,C


(P = A + B + C)NOT A TRIANGLE

A,B,C 
A,B,C

 
A < B + C , B < A + C & C < A + B

 
  

   
 yi = 2i ,  i = 1 , 2, 3, … 
   

z ii i
 1

2
1 2 3; , , , ..... 

   

si k
k

i
 



1

21
 



  

  
Powers Exponents Fractions Sums 

i yi zi sI 
1 2 0.5 0.5 
2 4 0.25 0.75 
3 8 0.125 0.875 
4 16 0.0625 0.9375 
    



zi1

2
0 000 001

i
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



. 

 
 I 
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 

C              L 
 

 E , L , C , RI                
 fmax , fmin ,  

 E                    R
 If


fminfmax 

  If 
 
 n

 
 
 

n 



  

 
 


 

 
 nn

n
 

 n = 6  
7 , 6 , 9 , 10 , 15 , 11 

 sum = 9 + 15 = 24 
 
 i , j , k

 1 9 i j k, ,
(triplets)(i, j, k)j i k 

2
 

 (1,3,5) , (4,4,4) , (2,5,8) 
 
 


 


 


 


 


 


 

    

 very coldcoldmild hotvery hot 

 
 



  

 
 

 
 
 

PV = KT 
PV = 0.0299 (T + 460) 

  
:  Ppsi 
:  Vcubic feet 
:  toF 

VP , T 
V


 

 
 

 
  
  
 

 
  

N  
SUM (divisors)(factors)

N 



  

  N 
 (perfect)SUM 
ii (deficient)

SUM 
iii(abundant)

SUM 
  
 < 
    < 
 >> 

NN


 
 
 (sentence)

(characters)(one 

space)(full-stop)
 

Be in the world as though you were a stranger or a wayfarer. 

  
number of words in sentence = 13 

 
 (radioactive isotopes)

H (half - life)
H(Strontium 

90)(Sr90) 



  

 


 
r = a.cyear/H 

 

  
:  a 
:  ce-.693 

:  year 
:  H 

 
 (1…n)

 
(1+2+3+…+n)2 = 13 + 23 + 33 + … + n3            (*) 

 (1+2+3+4)2 = 100 & 13 + 23 + 33 + 43 = 100  
  

(1…10) , (1…11) , (1…12) , … , (1…20) 
 

n = 10,11,…,20 
 
 S

P 
 P , S 

 
 

  
 



  

 


 
 (ii)


nn

 
S

n


TZ 
 
 

 
 (number)

(Answer)
YN(Count)

(Y) 
 
 

(measurements)
10.0 

xxx.x PERCENT OF MEASUREMENTS ARE GREATER THAN 10.0 
 
 (infinite 

series) 



  

 sin
! ! !
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 (series expansion)
(factorials)(iterative method)


nn + 2 

term (n + 2) = term (n) *   

 

x
n n

2

1 2
 

 (x*x)
[(3+1)(3+2) =] 20 
 x




sin (2.5)
 

 
 NN


 
   

(range) 
ii  (variance)

sum-o-data(sum-

of-squares)(loop)
 

variance = sum-of-squares  (sum-of-data)2/N 
iii S(standard deviation)



  


S2 = variance / (N - 1) 

 
 

(base)
(height) 

  
cross - sectional area = base x height 
moment of inertia = (base x height3) / 12 
section modulus = (base x height2) / 2 

 





 
 
 

(index)(occurrence)





 
 
 





 



  

  
63 75 72 72 78 67 80 63  
75 89 90 43 59 99 82 12 100

 
 

 
 





 

 
 

 
 ID


 

  
(inventory)

 
(weekly sales)(purchases)

 
(final inventory)

 
(transaction)


 



  


(initial inventory) 

 


 
 
 (menu)

 
(E)nter Inventory(P)urchase

(S)ell(Q)uit(D)isplay 
 

 
(savings account 

transaction program)(processing)
 

  
I 5723 2008.24 I 1234 1054.07

W  15.55 W  25.00
Z   D  243.35

   W  254.55

   Z   

  
I 7234 7.77 I 2814 128.24

Z   W  52.48

   D  13.42

   W  84.60

   Z   

  
I 1134 12900.00 I 9367 15.27

D  9270.00 W  16.12
Z   D  10.00

   Z   



  

 I



(W)ithdrawal(D)eposit
(Z)(sentinel value)







(Q)uit 
 
 (mile race)


(runner)(Minutes)(Seconds)

(FPS)
(MPS) 

 
 

Minutes   Seconds
3 52.83
3 59.83
4 00.03
4 16.22

 
  

1 x 1 = 1
1 x 2 = 2
     
1 x 9 = 9
2 x 1 = 2
     



  

2 x 9 = 18
     
9 x 1 = 9
     
9 x 9 = 81

 
  

 f f x y
e x

e x

ex

x
y

y
 








,

. ;

;

1 2

2

0

0

 

 x , y 
x = -5 , -4 , … , -1 , 0 , 1 , 2 , … , 6 
y = 1 , 1.5 , 2 , 2.5 , … , 5 

 (x , y) 
(-5 , 1) , (-5 , 1.5) , … , (-5 , 5) , 
(-4 , 1) , (-4 , 1.5) , … , (-4 , 5) , 
….. 
(6 , 1) , (6 , 1.5) , … , (6 , 5) 

 f 



  

 
 

Functions 

 










main(Subprogram)










 
 





 



  

 C++ (functions)
(standard library routines)sqrt, abs

(subprograms)


main
(user-defined subprograms)

(value-returning functions)(void 

functions)(procedures)
 

 
 (receives)

(argument list)(single 

function value)
(calling code)

(expression) 
y = 3.8 * sqrt (x); 

 
 

(complete, 

stand-alone statement) 
 cin.get (inputChar); 

getistream, ifstream (classes)
(void 

functions)(value-

returning functions) 
 



  

 


main


 
 

 
Void Functions 

 


(caller)main
 

- voidint(data type of 

the function)(function heading) 
- return 0; 
-  

 
 

 
Welcome program

(message) 
 

* * * * * * * * * * * * * * * 
* * * * * * * * * * * * * * * 

Welcome Home ! 
* * * * * * * * * * * * * * * 
* * * * * * * * * * * * * * * 
* * * * * * * * * * * * * * * 
* * * * * * * * * * * * * * * 



  


Print2Lines

Print4Lines 
 

 
//  ****************************************************************** 
 // Welcome program 

  // This program prints a "Welcome Home" message 

// ******************************************************************  

#include <iostream> 

 
using namespace std; 
 
void Print2Lines();                         // Function prototypes 
void Print4Lines;() 
 
int main() 
{ 
    Print2Lines();                          // Function call 
    cout << " Welcome Home!" << endl; 
    Print4Lines();                          // Function call 
    return 0; 
} 
 
// ****************************************************************** 
 
void Print2Lines()                          // Function heading 
 
  // This function prints two lines of asterisks 

{ 
    cout << "***************" << endl; 
    cout << "***************" << endl; 
} 
 



  

// ****************************************************************** 
 
void Print4Lines()                          // Function heading 
 
 // This function prints four lines of asterisks 

 
} 

    cout   >> "***************" >> endl; 
    cout << "***************" << endl; 
    cout << "***************" << endl; 
    cout << "***************" << endl; 
{ 


(empty argument list) 

 
(function definition) 

 
 
(function heading)(block)(function 

body)void(compiler)


return 
 

 (identifier)
blanks

parentheses
(arguments) 

 



  

 
main

C++main
 

 
 Welcome program

main(function 

prototype)(declarations)
main(rule)C++

main
Print4Lines,Print2Lines

main
(compiler)Print4Lines,Print2Lines

(arguments)
(function 

prototypes) 
 

 
User-Defined Functions 

   
C++

main(compilation)
(translated)(physically 

appear)(control)
main(logical sequence)





  




(control structures)
A, B, C, 

(physical order)A, B, C,C, B, A 
 

(Function Parameters) 
 

 (Welcome Program)
Print2Lines , Print4Lines(similar)

2, 4





numLines(parameter)(caller) (main)
(argument) 

 


PrintLines(numLines)numLines
main

 
 

 
// ****************************************************************** 
 // NewWelcome program 

 // This program prints a "Welcome Home" message 

// ******************************************************************  



  

#include <iostream> 

 
using namespace std; 
 
void PrintLines( int );                     // Function prototype 
 
int main() 
{ 
    PrintLines(2); 
    cout << " Welcome Home!" << endl; 
    PrintLines(4); 
    return 0; 
} 
 
// ******************************************************************  

 
void PrintLines( int numLines) 
 

  // This function prints lines of asterisks, where 

  // numLines specifies how many lines to print 

{ 
    int count;      // Loop control variable 
 
    count = 1; 
    while (count <= numLines) 

     { 
        cout << "***************" << endl; 
        count++; 

      } 
} 

(function heading)PrintLines
int numLines(parameter 

declaration)(parameters / arguments)


(processing)



  

(called function)
(items)

argument / actual argument / actual parameter
 

parameter / formal argument / formal parameter 

main(parameterless function) 
 

 (constant)
24

 
 

main
(variable)(constant)

PrintLines 
 

 int main ( ) 
 { 
  int lineCount; 
   
  lineCount  = 2; 
  PrintLines (lineCount); 
  cout << " Welcom Home !" << endl; 
  LineCount = 4; 
  PrintLines (LineCount); 
  return 0; 
 } 

 
 

lineCount, 

numLinesPrintLines



  

(copy)(lineCount)
(initialize)(numLines)


main

 
 

 (one argument)
(match)

(relative positions)
PrintLines

(asterisk)


PrintLines 
void PrintLines (  int numLines, 
       char whichChar  ) 

 
PrinytLines (  3,   '#'); 

'#'
3(first argument)(first 

parameter) numLines' #'
whichChar(second parameter) 
 

  Function Call (Invocation) 
 

 (void function)


 

FunctionName (ArgumentList);



  

ArgumentList 
Expression, Expression, …. 

 
 

 
(arguments)(comma) 

 
 
 (Function Declaration and Definition) 

 

 C++(declare)(identifier)


(function's declaration)(physically precede)
 
 

 (compiler)
voidint, float

(parameters)NewWlecome program


 
void PrintLines (  int   ) ; // Function prototype 


main, PrintLines 

 
 C++

(function prototype)



  

(function definition)
 

 
 C++

(allocates memory space)


(a function prototype)
(declaration)(properties of the 

function)
(function definition)

(compiler)(instructions)
(technically)



 

 
 C++(an 

item)
NewWelcome

(function prototypes)PrinterLines
(function definition) 

 
 (Function Prototypes) 

 
 main





  

(declared)
(function prototypes)

main 


(forward declaration)(data type)
(returned)void 

 (prototype) 
 
void FunctionName (ParmeterList); 
 

 
ParameterList

 
 (function prototype) 

 
DataType & VariableName, DataType & VariableName, …. 

 
&(ampersand)(attached)

DataType 
 

 
void DoSomething (  int , float ); 

 
void DoSomething (  int velocity  , float angle ); 

(documentation)
(compiler) 

 
 



  

  (Function Definition) 

 
 

(heading)(body)
 

void FunctionName ( ParameterList) 
{ 

  
 Statements 

  
}

 
 

 
 ParameterList

 
 

 
 

 
DataType & VariableName, DataType & VariableName, ….. 

 
  (Local Variables) 

 
 block 

(accessible) 


main



  





(compile-time error)

"UNDECLARED IDENTIFIER"
NewWelcome program

countPrintLines 
 
(global 

variables)
 
 
 




(destroyed)


(undefined)



 

 


 
# include <iostream> 
 
using namespace std; 



  

 
void TryThis (  int,  int,  float  ); // Function prototype 
 
int main ( )     // Function definition 
{ 
   int int1;    // Variables local to main 

    int int2; 
    float someFloat; 
        
    TryThis (int1, int2, someFloat); // Function call with three 
      //        arguments 
        
 } 
 
 void TryThis (  int    param1,  // Function definition with  
                           int   param2,  //        three parameters 
      float param3 
{ 
      int     i;    // Variables local to TryThis 

       float  x; 
        
}

Return 
 mainreturn 0;
01

 
 (control)

 
 Return 

 return; 


(exit)(control)


 



  

 
SomeFunc (n)n

50(range)


n412n 
 

 
void SomeFunc (  int n  ) 
{ 
 if (n > 50) 
 { 
  cout << "The value is out of range."; 
  return; 
 } 
 n = 412 * n; 
 cout << n; 
} 

 
void SomeFunc (  int n  ) 
{ 
 if (n > 50) 
  cout << "The value is out of range."; 
 else 
 { 
  n = 412 * n; 

 cout << n; 
} 

} 

 
   (Parameters) 

 


(arguments)

 



  

 
 (value parameter)

(copy)(argument)
&(ampersand) 
 (reference parameter)

(location / memory address)
(argument)
&

(function heading)(declaration) 
void Example (  int&  parm1  // A reference parameter  
                           int   param2,  // A value parameter 
      float param3) // Another value parameter 


(simple data types)

int, char, float, ….(by default)
& 

 
 (Value Parameter) 

 NewWelcome program
PrintLines (function heading) 

void PrintLines (  int numLines ) 

numLines(value parameter)
int& 

lineCount (argument) 
 PrintLines ( lineCount ); 

numLineslineCount
lineCount

numLines 



  

PrintLinesnumLines
lineCount

 
 
(passed)

(constant)(variable)


PrintLines 
PrintLines(3); 
PrintLines(lineCount); 
PrintLines(2 * abs (10 - someInt)); 





(mtching)

 
Function heading: void ShowMatch (float num1, int num2, char letter)  
 
 

Function call: ShowMatch (floatVariable, intVariable, charVariable)  


 (implicit type coercion)
intfloat

intC++
 

 _________________________________________________________________ 
C++(default parameters)


 



  

 
(explicit type cast) 

 




(undefined)
(initialized) 





(reference parameters) 
 

(Reference Parameter) 
 

(attaching)&
(refer to)


 

 





(synonyms)






  


 

 
Activity program

(outdoor temperature)
(recommended appropriate activity)
(void functions)

GetTempPrintActivity
 

 
 

//****************************************************************** 
 //Activity program 

 //This program outputs an appropriate activity 

 //for a given temperature 

// ******************************************************************  

#include <iostream> 

 
using namespace std; 
 
void GetTemp( int& );                       // Function prototypes 
void PrintActivity( int); 
 
int main( ) 
{ 
    int temperature;    // The outside temperature 
 
    GetTemp(temperature);                   // Function call 
    PrintActivity(temperature);             // Function call 
    return 0; 
} 
 



  

//****************************************************************** 
 
void GetTemp( int& temp )                   // Reference parameter 
 
 //This function prompts for a temperature to be entered, 
 //reads the input value into temp, and echo-prints it 

{ 
    cout << "Enter the outside temperature:" << endl; 
    cin >> temp; 
    cout << "The current temperature is " << temp << endl; 
} 
 
// ******************************************************************  

 
void PrintActivity( int temp )              // Value parameter 
 
 //Given the value of temp, this function prints a message 

 //indicating an appropriate activity 

{ 
    cout << "The recommended activity is  " ; 

    if (temp > 85) 
        cout << "swimming." << endl; 
    else if (temp > 70) 
        cout << "tennis." << endl; 
    else if (temp > 32) 
        cout << "golf." << endl; 
    else if (temp > 0) 
        cout << "skiing." << endl; 
    else 
        cout << "ping-pong." << endl; 
} 

 
- GetTemp

PrintActivitytemperature



  

GetTemptemp
PrintActivitytemp 

- mainGetTemp
temperature

GetTemp
temp

GetTemp
temperaturetemp

temperature
temp
main 

- PrintActivity
maintemperature

PrintActivity


temperature 
- 


Activity program
(indoor temperature)


(outdoor temperature)
(integer variables)indoorTemp, outdoorTemp
mainmain 

GetTemp (  indoorTemp); 
PrintActivity (  indoorTemp); 
GetTemp (  outdoorTemp); 



  

PrintActivity (  outdoorTemp); 
return 0; 

 
 

   
 value parameterreference parameter

*
& 

 


& 


 


 

  







 




 

 

 
void DoThis ( float val,  // Value parameter 
  int& count  ) // Reference parameter 

 
DoThis ( someFloat, someInt); 
DoThis (9.83, intCounter); 
DoThis (4.9 * sqrt (y), myInt ); 

 
DoThis (y , 3); 



  

(compile-time error)
 

 
 

 (incoming data flow)
(outgoing 

data flow)
(incoming / outgoing)


 

 
Graph program

(monthly sales)(2 stores)
(Furniture Stores Company)

deptID1store1
deptID2store2

(department-by-department comparison)
(bar graphs)


(stars)$500

$250 
(daily sales)

(store's accounting file) 
    Department ID number 
 Number of business days for the department 

  Daily sales for day 1 



  

  Daily sales for day 2 
 

Daily sales for last day  in period     
    Department ID number 
 Number of business days for the department 

  Daily sales for day 1 
 

(sample Run) 
Bar Grph Comparing Departments of Store #1 and Store #2 
Store Sales in 1,000s of dollars 
# 0 5 10 15 20 25 
 |………|………|………|………|………| 
 Dept 1030 

1 **************** 
Dept 1030 

2 *************************** 
 
Dept 1210 

1 ******************************* 
Dept 1210 

2 ************************** 
 

Dept 2040 
1 ***************************** 

Dept 2040 
2 ********************* 

 
store1, store2 : (data files)

 
(int)  Department ID number 
(int)   Number of business days   

float  Daily sales               
 



  


 

 
 

(names of the disk files)
(strings)(associates)

(file stream objects)store1, store2 
 




EOF 
 store1, 

store2
(appropriate file stream)

 
 

 
  
 

 
//****************************************************************** 

  // Graph program 

 // This program generates bar graphs of monthly sales 

 // by department for two furniture stores, permitting 

 // department-by-department comparison of sales 

//****************************************************************** 
#include <iostream> 



  

#include <iomanip>    // For setw() 
#include <fstream>    // For file I/O 

#include <string>     // For string type 

 
using namespace std; 
 
void GetData( ifstream&, int&, float& ); 
void OpenForInput( ifstream&); 
void PrintData( int, int, float ); 
void PrintHeading ( ); 
 
int main() 
{ 
    int      deptID1;       // Department ID number for Store 1 
    int      deptID2;       // Department ID number for Store 2 
    float    sales1;        // Department sales for Store 1 
    float    sales2;        // Department sales for Store 2 
    ifstream store1;        // Accounting file for Store 1 
    ifstream store2;        // Accounting file for Store 2 
 
    cout << "For Store 1," << endl; 
    OpenForInput(store1); 
    cout << "For Store 2," << endl; 
    OpenForInput(store2); 
    if ( !store1 || !store2 )                    // Make sure files 
        return 1;                                   //   were opened 
 
    PrintHeading ( ); 
 
    GetData(store1, deptID1, sales1);            // Priming reads 

    GetData(store2, deptID2, sales2); 
    while (store1 && store2)                     // While not EOF... 
    { 
        cout << endl; 
        PrintData(deptID1, 1, sales1);           // Process Store 1 
        PrintData(deptID2, 2, sales2);           // Process Store 2 
        GetData(store1, deptID1, sales1); 
        GetData(store2, deptID2, sales2); 
    } 



  

    return 0; 
} 
 
//****************************************************************** 
 
void OpenForInput( /* inout */ ifstream& someFile )    // File to be 

     //opened 

 //Prompts the user for the name of an input file 

 //and attempts to open the file 

 
     //Upon return from this function, the caller must test 

     //the stream state to see if the file was successfully opened 

{ 
    string fileName;    // User-specified file name 
 
    cout << "Input file name: "; 
    cin >> fileName; 
 
    someFile.open(fileName.c_str( )); 
    if ( !someFile ) 
        cout << "** Can't open " << fileName << " **" << endl; 
} 
 
//****************************************************************** 
 
void PrintHeading() 
 
 //Prints the title for the bar chart, a heading, and the numeric 

 //scale for the chart.  The scale uses one mark per $500 

{ 
cout <<  " Bar Graph Comparing Departments of Store #1 and Store #2" 
        << endl << endl 
        <<  " Store  Sales in 1,000s of dollars" << endl 

        << " # 0 5 10 15 20 25 " 
        << endl 
        << " |…….|…….|…….|…….|…….| " 
         << endl; 



  

} 
// ******************************************************************  

 
void GetData( /* inout */ ifstream& dataFile,   // Input file 
              /* out */   int&      deptID,        // Department number 

  /* out */   float&    deptSales ) // Department's 
 // monthly sales  

 
 //Takes an input accounting file as a parameter, reads the 

 //department ID number and number of days of sales from that file, 
 //then reads one sales figure for each of those days, computing a 

 //total sales figure for the month.  This figure is returned in 

 //deptSales.  (If input of the department ID fails due to 

 //end-of-file, deptID and deptSales are undefined.) 

{ 
    int   numDays;  // Number of business days in the month 
    int   day;      // Loop control variable for reading daily sales 
    float sale;     // One day's sales for the department 
 
    dataFile >> deptID; 
    if ( !dataFile )             // Check for EOF 
        return;                  // If so, exit the function 
 
    dataFile >> numDays; 
    deptSales = 0.0; 
    day = 1;                     // Initialize loop control variable 
    while (day <= numDays) 
     { 
        dataFile >> sale; 
        deptSales = deptSales + sale; 
        day++;                   // Update loop control variable 
      } 
} 
 
// ******************************************************************  

 
void PrintData( /* in */ int   deptID,         // Department ID number 

 /* in */ int   storeNum,     // Store number 



  

/* in */ float deptSales )   // Total sales for the 
      // department 

 
 //Prints the department ID number, the store number, and a 

 //bar graph of the sales for the department.  The bar graph 

 //is printed at a scale of one mark per $500 

  // with remainders over $250 rounded up 

// No stars have been printed for sales <= $250 

{ 
    cout << setw(12) << "Dept " << deptID << endl; 
    cout << setw(3) << storeNum << "    "; 
     while (deptSales > 250.0) 
     { 
        cout << '*' ;                                // Print '*' for each $500 
        deptSales = deptSales - 500.0;   // Update loop control 

  // variable 

      } 
    cout << endl; 
} 

 
 (3 loops) 

i main 
ii GetData

 
iii PrintData 

mainEOF
store1, store2

 
GetData(iteration 

counter)1



  


 

 PrintData
(bar)1850250
500

250500
250

500
250 
 

 PrintHeadingmain
 

 
 GetData(file stream object)

main(modified)
GetDatamain

(department ID)GetData
(Inout 

data flow(Out data 

flow(Out data flow 
 

 PrintDatadepartment ID
store numbermain

(bar graph)(an input 

record)PrintData
(In data flow) 

 



  

 OpenForInput
(name of 

the associated disk file)
(successfully 

opened)(in the fail state)


(Inout data flow) 
 

assert (The assert Library Function) 
 

 (debugging)
assertcassert

(header file)(logical /  

Boolean expression)(argument)(halts the 

program)
(assertion)

studentCount
 

 # include <cassert> 
 
 assert (studentCount > 0); 
 average = sumOfScores / studentCount; 

ture
false

 
 (assertion) 
 (program source code) 



  

  
 

studentCount
 

 
Assertion failed: studentCount > 0 , file myprog.cpp, line 48 

 
studentCount > 0 

 
 assert

(assertion 

is false)(line number)(failed 

assertion) 
 

assert


(preprocessor directive) # define 

NDEBUG cassert 
 # define NDEGUG 
 # include <cassert> 
     

(ignoring) assert
(running)NDEGUG" NO DEGUG

assert


 
 



  

 Scope of Identifier 
 

(local variable)
(block)(accessing)

(access 

rule)(named constants)
(local constants)
 

 (a function body)
If

n 
If (alpha > 3) 
{ 
 int n; 
  
 cin >> n; 
 beta = beta + n; 
} 

n
n 

 


(identifier's scope of visibility)(scope of 

access)(scope) 
(scope of identifier)

 
 C++
 



  

 (Class scope)
(class)

 
 (Local scope)


(formal parameter)

 
 (Global scope)


 

 
C++(global)

C++
(local function)

(function definition) 
 


gamma

mainSomeFunc 
 
int  gamma;   // Global variable 
 
int   main ( ) 
{ 
 gamma = 3; 

   
} 
________________________________________________________ 

C++ (classes)
 



  

void SomeFunc ( ) 
{ 
 gamma = 5; 

  
} 

 
(name precedence / name hiding) 

 
 (local identifier)
(global identifier)

(precedence)(reference)
(within the function)

 
 

 
 

 
#include <iostream> 

 
using namespace std; 
 
void SomeFunc (  float   );     
 
const int a = 17;  // A global constant  
int b;    // A global variable 
int c;    Another global variable 
 
int main ( ) 
{ 
 b = 4;   // Assignment to global b 
 c = 6;   // Assignment to global c 
 SomeFunc (42.8); 
 return 0; 
} 



  

void SomeFunc (  float c) // Prevents access to global c 
{ 
 float b;   // Prevents access to global b 
 b = 2.3;  // Assignment to local b 
 cout << "a =  " << a; // Output global a (17) 
 cout << " b =  " << b; // Output local b (2.3) 
 cout << " c =  " << c; // Output local c (42.8) 
} 

 
a  =  17 b  =  2.3   c =  42.8 

 SomeFunc(accessing)
(global constant) a

(local variable) b(parameter) cb
bbb

SomeFuncc
(blocks acces to)c


(local scope) 

 
 (Scope Rules) 

 C++





(locally)(scope rules)



 



  

 
C++

(nested blocks)(nonlocal)


(access)
(nonlocal access)

(nonlocal identifier)
 

 (class 

scope) 
 (a function name)(global scope)

(function definition)
(nested function 

definitions) 
 (scope) (a function parameter)

(local variable)
(outermost block)(function body) 

 (global variable)(global 

constant)
 

 (local variable)(local 

constant)
(nested blocks)

 
 (nested block)

(contains)(locally declared 



  

identifier)(same name)
 

ScopeRules program


while Block3
Block2 

// ScopeRules program 
 
# include <iostream> 
 
using namespace std; 
 
void Block1 (  int,  char&); 
void Block2 ( ); 
 
int a1;    // One global variable 
char a2;   // Another global variable 
 
int main ( ) 
{ 
   
} 
 
// ****************************************************** 
void Block1 (  int  a1 , // Prevents access to global a1 
 char&  b2  )  // Has same scope as c1 and d2 
{ 
 int   c1;  // A variable local to Block1 

int   d2;  // Another variable local to Block1 
   
} 
// ****************************************************** 
void Block2 
{ 
   int  a1;  // Prevents access to global a1 
 int   b2; // Local to Block2; no conflict with b2 in Block1 
 while ( … ) 
 {  



  

   // Block3 
     int   c1; // Local to Block3; no conflict with c1 in Block1 
     int   b2; // Prevents nonlocal access to b2 in Block2; no 
   // conflict with b2 in Block1 
          
 } 
} 

(headings)(declarations)
ScopeRules(boxes)

(scopes of visibility) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
Scope Diagram for ScopeRules Program

int      a1; 
char   a2; 
 
int main ( ) 
{ 
 
 
} 
 
void Block1 ( 
 
{ 
 
 
 
 
 
} 
void Block2 ( )  
{ 
 
 
 
 
 
 
 
 
 
} 

int        a1, 
cahr&  b2  ) 

int    c1; 
int    d2; 

int   a1; 
int   b2; 
 
while (…) 
{  // Block3 
 
 
 
} 

int c1; 
int b2;



  

 
( a box)

( a larger surrounding box)
Block3

Block2
Block1

Block1 
 

 



(globally accessible) 

 
 

(reflective side)
(facing out)

(see-through side)
(facing in)

Block3
(global variables)

Block1


(analogy)(visible)
(scope of access)a2(visible)

(throughout the program)
 



  

 
a1

ScopeRules
Block3Block2a1Block2a1

b2Block2(hole)
Block3Block3b2 
 

 



(each level of nesting)





(# include directives)
"UNDECLARED IDENTIFIER"




(nesting)
 

 
 

Variable Declarations and Definitions 
 

 (function 

declaration)(function definition)



  

(function prototype)



 
 

 



 
C++extern   

(global variable)
 

int someInt; 

someInt 
extern int someInt; 

- (external declaration)
someInt

(system header files)
iostream

iostream
(declarations) 

extern istream cin; 
extern ostream cout; 

(reference)cin, cout
(variable definitions)

C++ 
  extern  int  someInt; 



  

someInt
(type checking) 

   int  someInt; 
someInt

C++



 

 
(Namespaces) 

 
 (scope)

C++(mechanism)
(creating)(named scope)
cstdlib(function prototypes)

abs
(a namespace definition) 

// In header file cstdlib: 
 

namespace std 
{ 

  
int abs (  int  ) ; 

    
} 

namespace
(namespace body){}





  

(namespace scope)
 

 
(a qualified name)

(scope resolution operator)
 

# include <cstdlib> 
 
int main ( ) 
{ 
 int alpha; 
 int beta; 
   
 alpha = std: : abs (beta); // A qualified name 
   
} 

(compiler)
absstdabs

abs 
 
 using (declaration)

 
 
# include <cstdlib> 
 
int main ( ) 
{ 
 int alpha; 
 int beta; 
 using std: : abs,  // A using declaration 
   
 alpha =  abs (beta);  
   
} 



  

usingabs
main(synonym)std: : abs 
 
 using(directive)

using 
# include <cstdlib> 
 
int main ( ) 
{ 
 int alpha; 
 int beta; 
 using namespace std;  // A using directive 
   
 alpha =  abs (beta);  
   
} 

using
(scope)using
using(local scope)

(within a block)–
stdmain

using–– 
# include <cstdlib> 
 
using namespace std; 
 
int main ( ) 
{ 
   
} 

using(global scope)
std(globally) 

  



  

 using
abs, 

cin, coutusing


using–
C++–(complex software)

––
using

(name clashes)


C++polluting the 

global namespcaeusing
std

 
 

 
(description)C++ (scope categories) 

 
 (Class scope)

(class) 
 (Local scope)




 



  

 (Namespcae scope)


using 
 (Global / (global 

namespace) scope)


 
 

(scope 

rules)(name hiding)
(nested block) 

 
(Lifetime of a variable) 

  
 




(alive)


(storage is destroyed / deallocated)



 
(scope)(compile-time issue)
(lifetime)(run-time issue) 

 



  

  
(Automatic and Static Variables)

 
 (automatic variable)C++

(block)
(declared)(exit) 

(static variable)
 

- (global) 
- (by default)

 
- static

(lifetime)(persisting)
 

void SomeFunc ( ) 
{ 
 float someFloat; // Destroyed when function exits 
 static int someInt // Retains its value from call to call 
    
} 





(local 

scope) 
 

 
(Initialization in Declarations) 



  

 
 

int sum; 
     
sum = 0; 

C++ 
int sum = 0; 

(initialization in 

a declaration)
(initializer)0


(implicit type coercion) 
 

 
void SomeFunc (  int someParam ) 
{ 
 int i = 0;   // Initialized each time 
 int n = 2 * someParam + 3; // Initialized each time 

    
} 

 
(explicitly)








 
void AnotherFunc (  int param ) 
{ 
 static char ch =  'A';   // Initialized once only 



  

 static int m =  param + 1; // Initialized once only 
    

} 


 

int loopCount 
       
loopCount = 1; 
while (loopCount <= 20) 
{ 
      
} 




 
 

  (Interface Design) 

 
 (data flow)

(function interface)
(incoming only)(outgoing only)

(incoming / outgoing)
(value parameter)

(reference parameter)
C++(I/O stream 

objects)(by reference)(streams)
(files)

 
 



  

  (Side Effects) 
 

 
(side effects)


(communication)








 

 
(named global constants)

 
 

 
Value - Returning Functions 

 
 (void functions)

(subprograms)C++
(value returning functions)

C++sqrt, abs, fabs, … 
  

- 
 



  

- 
 

(factorial)nn  0
n! 

n! = n × (n - 1) × (n - 2) × …. × 3 × 2 × 1   ( if n > 0) 
0! = 1       ( if n = 0) 
 

   5! = 5 × 4 × 3 × 2  × 1  = 120 
int n

nint 
int Factorial ( /* in */ int n ) // Number whose factorial is 
    //  to be computed 
// This function computes n ! 
 
// Precondition: 
// n >= 0   &&   n!  <=  INT_MAX 
// Postcondition: 
// Function value = = n! 
 
{ 
 int result;  // Holds partial products 
 
 result = 1; 
 while (n > 0) 

{ 
  result = result * n; 
  n - - ; 
 } 
 return result; 
} 

 
combinations = 

!)mn(.!m

!n


 

 
cominations = Factorial (n) / (Factorial (m) * Factorial ( n - m) ); 



  

x , nn  0
xn xn 

(power function)  powC++
float floatC++

 
(x, n)int

int 
 

int Power ( /* in */ int x,  // Base number 
            /* in */ int n  )  // Power to raise base to 
 
// Trhis function computes x to the n power 
 
// Precondition: 
//  x is assigned  &&  n >= 0 && ( x to the n) <= INT_MAX 
// Postcondition: 
// Function value = = x to the n power 
 
{ 
 int result;  // Holds intermediate powers of x 
 
 result = 1; 
 while (n > 0) 

{ 
  result = result * x; 
  n - - ; 
 } 
 return result; 
} 
 

(semester)
(tuition)(withdrew)

refund




  




(calendar year)


 
- 



(leap year) 

- 
 


 
 1/3/01 3 
 5/17/01 137 

137 - 3 + 1 = 135    
(day number)

month
dayOfMonthyear

 
 


 

int Day ( /* in */  int month,  // Month number, 1 - 12 
   /* in */  int dayOfMonth // Day of month, 1 - 31 
   /* in */  int year          ) // Year. For example, 2001 

// This function computes the day number within a year, given 
// the date. It accounts correctly for leap years. The  



  

// calculation is based on the fact that months average 30 days 
// in length. Thus, (month - 1) * 30 is roughly the number of 
// days in the year at the start of any month. A correction  
// factor is used to account for cases where the average is 
// incorrect and for leap years. The day of the month is then  
// added to produce the day number 
 
// Precondition: 
//  1 <= month <= 12 
//   && dayOfMonth is in valid range for the month 
//   && year is assigned 
// Postcondition: 
// Function value = = day number in the range 1 - 365 
//    ( or 1 - 366 for a leap year) 
 
{ 
 int correction = 0; // Correction factor to account for leap 
    // year and months of different lengths 
 // Test for leap year 

 
if (year % 4 = = 0 && (year % 100 != 0 | | year % 400 = = 0)) 
       if (month  >=  3)  // If date is after February 29  
 correction = 1;  // then add one for leap year 
 
// Correct for different-length months 
if (month = = 3) 
 correction = correction - 1; 
else if (month = = 2 | | month = = 6 | | month = = 7) 
 correction = correction + 1; 
else if (month = = 8) 
 correction = correction + 2; 
else if (month = = 9 | | month = = 10 ) 
 correction = correction + 3; 
else if (month = = 11 | | month = = 12 )  

  correction = correction + 4; 
 return  (month - 1) * 30 + correction + dayOfMonth; 
} 

  
 Day

refund 



  

start = Day (startMonth, startDay, startYear) ; 
last = Day (lastMonth, lastDay, lastYear) ; 
withdraw = Day (withdrawMonth, withdrawDay, withdrawYear); 
fraction = float (last - withdraw + 1) / float (last - strat + 1); 
refund = tuition * fraction; 

 Dayint(data 

type)
(function type)(function value type) 

 returnDay
return

(function value)
 

 
int main ( ) 
{ 

________ 
________ 
________    int Day (int month, 
____                  int dayOfMonth, 
________     int year             ) 

  
count << Day (3, 18, 2002);  { 
________        ________ 
________        ________ 
        ____        ________ 
        ____        return (month-1) * 30 + 
        ____     correction + 
________     dayOfMonth; 
________    } 
________ 

) 
 

 
 

 

 Return 
    return; 



  

 
(exit)(control)(immediately)

 
  return Expression; 

 
(Expression)


(coerced) 

 
 

(value returning function)
(void function)

computeDay



 

ComputeDay (startMonth, startDay, startYear, start) ; 
ComputeDay (lastMonth, lastDay, lastYear, last) ; 
ComputeDay(withdrawMonth,withdrawDay,withdrawYear,withdraw); 
fraction = float (last - withdraw + 1) / float (last - strat + 1); 
refund = tuition * fraction; 
 

 void
int

int 
 
 

(parameter declarations)



  

(function 

prototype)
void 

 

 
  (Boolean Functions) 

  
 

(evaluates a condition)


(branch)(complex condition)
IfWhile
(controlling expression) 

 
 

 
(floating point)

true
180false 

 
 


(valid triangle) 

 
 

# include <cmath> // For fabs ( ) 
     



  

bool  IsTriangle (  /* in */ float angle1, // First angle 
     /* in */ float angle2, // Second angle 
    /* in */ float angle3  ) // Third angle 

// This function checks to see if its three incoming values 
// add up to 180 degrees, forming a valid triangle 
 
// Precondition: 
//  angle1, angle2, and angle3 are assigned 
 
// Postcondition: 
// Function value = = true, if (angle1 + angle2 + angle3) is 
    within 0.00000001 of 180.0 degrees 
   = = false, otherwise 
{ 
 return (fabs(angle1 + angle2 + angle3 - 180.0) < 0.00000001); 
} 

 
 

cin >> angleA >> angleB >> angleC; 
if (IsTringle (angleA, angleB, angleC)) // Function call 
 cout << "The three angles from  valid triangle."; 
else 
 cout << "Those angles do not form a triangle."; 

 
 

Standard Functions for testing the contents of character 
variables 

 
 C++

char
# include <cctype>

 



  

 
   

Function ValueFunction 
Type

FunctionHeader 
File

ch
('A'-'Z','a'-'z') 

intisalpha (ch)<cctype>

ch
('A'-'Z','a'-'z','0'-'9')

 

intisalnum (ch)<cctype>

ch
('0'-'9') 

intisdigit (ch)<cctype>

ch
('a'-'z') 

intislower (ch)<cctype>

ch


tab
carriage return
form feed

 

intisspace (ch)<cctype>

ch
('A'-'Z') 

intisupper (ch)<cctype>

 
"is …" functions

intint
trueIfWhilefalse

IfWhile
 

if (isalnum(inputChar)) 



  

 
if (inputChar >= 'A'  &&  inputChar <= 'Z'   | | 
    inputChar >= 'a'  &&  inputChar <= 'z'   | | 
    inputChar >= '0'  &&  inputChar <= '9'     ) 

 
 (Side Effects) 

 


(caller's arguments)
 

 (reference parameters)


(value parameters) 
 

 
  

int SideEffect (  int&  n) 
{ 
 int  result = n * n; 
 
 n ++;   // Side effect 
 return  result; 
} 

 y 
y = x + SideEffect (x);  

x2 
(square)(incoming value)


y(compiler)

7(3 + 4)x



  

6(2 + 4)


 
 (exception)(pass)
(I/O stream object)C++

(stream object) 
 

 
(constants)

(expressions)(arguments)
IsTriangle(literals) 

 
if  (IsTriangle (30.0,  60.0,  30.0 + 60.0 )) 
    cout << "A 30 - 60 - 90 angle combination forms a triangle."; 
else 
    cout << "Something is wong."; 

 
 (Ignoring a  Function Value) 

 (function value)
(value returned by a value-returning function)

C++(ignores)
 

sqrt (x); 

(compiler)
sqrt



 



  

(dates)
(American Format)(month / day/ year)  mm / dd / yyyy

dataIn(file stream)(converting them)
(British Format)(day / month / year)  dd / mm / yyyy 

ISO(International Standards Organization  Format)  
(year - month - day) yyyy - mm – dd 

(file stream) dataOut
 
 
American Format  British Format ISO Format 
 
mm / dd / yyyy  dd / mm / yyyy yyyy - mm - dd 
mm / dd / yyyy  dd / mm / yyyy yyyy - mm - dd

 


(embedded blanks)
 

 
10/11/1935 
1 1    /   2   3  /  1  9  2  6 
      5/2/2004 
05 / 28    / 1965 
7/ 3/ 19 56 

 
 
American Format           British Format            ISO Format 
     10/11/1935     11/10/1935  1935-10-11 
     11/23/1926     23/11/1926  1926-11-23 
     05/02/2004     02/05/2004  2004-05-02 
     05/28/1965     28/05/1965  1965-05-28 
     07/03/1956     03/07/1956  1956-07-03 



  


EOF 

 
******************************************************************//  

 //ConvertDates program 

 //This program reads dates in American form from an input file and 

 //writes them to an output file in American, British, and ISO form. 
 //No data validation is done on the input file 

//****************************************************************** 
#include <iostream> 

#include <iomanip>    // For setw() 
#include <fstream>    // For file I/O 

#include <string>     // For string type 

 
using namespace std; 
 
void Get2Digits( ifstream&, string&  ); 
void GetYear( ifstream&, string&  ); 
void OpenForInput( ifstream&  ); 
void OpenForOutput( ofstream&  ); 
void Write( ofstream&, string, string, string  ); 
 
int main() 
{ 
    string   month;         // Both digits of month 
    string   day;           // Both digits of day 
    string   year;          // Four digits of year 
    ifstream dataIn;        // Input file of dates 
    ofstream dataOut;       // Output file of dates 
 
    OpenForInput(dataIn ); 
    OpenForOutput(dataOut); 
    if ( !dataIn || !dataOut )                   // Make sure files 
        return 1;                                     //   were opened 
 
   dataOut << setw(20) << "American Format"     // Write headings 



  

     << setw(20) << "British Format" 
     << setw(20) << "ISO Format" << endl << endl; 

 
    Get2Digits(dataIn, month);                   // Priming read 
    while (dataIn)                               // While not EOF... 
    { 
        Get2Digits(dataIn, day); 
        GetYear(dataIn, year); 
        Write(dataOut, month, day, year); 
        Get2Digits(dataIn, month); 
    }  
    return 0; 
} 
 
//****************************************************************** 
void OpenForInput( /* inout */ ifstream& someFile )    // File to be 

                                                                // opened 

 //Prompts the user for the name of an input file 

 //and attempts to open the file 

 
{ 
    string fileName;    // User-specified file name 
 
    cout << "Input file name: "; 
    cin >> fileName; 
 
    someFile.open(fileName.c_str( )); 
    if ( !someFile ) 
        cout << "** Can't open " << fileName << " **" << endl; 
{ 

 
//****************************************************************** 
void OpenForOutput( /* inout */ ofstream& someFile )   // File to be 

                                                                  // opened 

 //Prompts the user for the name of an output file 

 //and attempts to open the file 

{ 



  

    string fileName;    // User-specified file name 
 
    cout << "Output file name: "; 
 
    cin >> fileName; 
 
    someFile.open(fileName.c_str( )); 
    if ( !someFile ) 
        cout << "** Can't open " << fileName << " **" << endl; 
} 
 
//****************************************************************** 
void Get2Digits( /* inout */ ifstream& dataIn,      // Input file 
                           /* out */   string&   twoChars )   // Two digits 
 //Reads characters up to a slash from dataIn and returns two 

 //digit characters in the string twoChars.  If only one digit 

// is found before the slash, a leading '0' is inserted. 
 // (If input fails due to end-of-file, twoChars is undefined.) 
 
{ 
    char firstChar;    // First character of a two-digit value 
    char secondChar;   // Second character of value 
    char dummy;        // To consume the slash, if necessary 
 
    dataIn >> firstChar; 
    if ( !dataIn )               // Check for EOF 
        return;                  // If so, exit the function 
 
    dataIn >> secondChar; 
    if (secondChar = = '/' ) 
   { 
        secondChar = firstChar; 
        firstChar = '0'; 
    } 
    else 
        dataIn >> dummy;         // Consume the slash 
    twoChars = firstChar; 
    twoChars = twoChars + secondChar; 
} 



  

//****************************************************************** 
void GetYear( /* inout */ ifstream& dataIn,  // Input file 
                       /* out */   string&   year   )     // Four digits 

         //of year 

 
 //Reads characters from dataIn and returns four digit characters 

 //in the year string 

 
{ 
    char digitChar;    // One digit of the year 
    int  loopCount;    // Loop control variable 
 
    year  = ''  '' ; 
    loopCount = 1; 
    while (loopCount <= 4) 
    { 
        dataIn >> digitChar; 
        year = year + digitChar; 
        loopCount ++; 
    } 
} 
 
// ******************************************************************  

void Write( /* inout */ ofstream& dataOut,    // Output file 
       /* in */    string    month,      // Month string 
      /* in */    string    day,        // Day string 
     /* in */    string    year    )   // Year string 

 
 
 //Writes the date represented by month, day, and year to file 

 //dataOut in American, British, and ISO form 

 
{ 
    dataOut << setw(9) << month << '/' << day << '/' << year; 
    dataOut << setw(13) << day << '/' << month << '/' << year; 
    dataOut << setw(16) << year << '-' << month 
                  << '-' <<   day << endl; 
} 



  

 
 

 
  

# include <iostream> 
 
using namespace std; 
 
void Print (  int,  int  ); 
 
int main ( ) 
{ 
 int n; 
  
 n = 3; 
 Print (5, n); 
 Print (n, n); 
 Print (n * n, 12); 
 return 0; 
} 
void Print ( int a, 
        int b  ) 
 
{ 
 int c; 
 
 c = 2 * a + b; 
 cout << a << '  ' << b << '  ' << c << endl; 
} 

 
  

const  int  ANGLE = 90; 
 
char letter; 
int number; 

 



  

(arguments)
(valid)

(value parameter)(reference 

parameter)
(valid)(pass by 

value)(pass by reference)
 

 
(a) letter   (e)   23 
(b) ANGLE   (f)  ANGLE * number 
(c) number    (g)  abs (number) 
(d) number + 3  

 
 widgets 13571 

(memory location) 
 
widgets = 23; 
Drop (widgets); 

 
(information)(passed)

(parameter)Drop
(reference parameter) 
 

Dropclunkers
 

 
clunkers = 77; 

 
(i) widgets   (ii) clunkers 

 



  

 
  

3 2 4 

 
 
# include <iostream> 

 
using namespace std; 

 
void Test (  int&,  int&,  int& ); 

 
int main ( ) 
{ 

int a; 
int b; 
int c; 
 
Test (a, b, c); 
b = b + 10; 
cout << "The answers are " << b << '  ' << c <<'  ' << a;  
return 0; 

} 
 

void Test (  int&  z; 
       int& x; 
       int& a  ) 

{ 
cin  >>  z  >>  x  >  .  a; 
a = z * x + a; 

}
 
 Change


(return)mainU

 
# include <iostream> 
 



  

using namespace std; 
 
void Change (  int,  int& ); 
 
int main ( ) 
{ 
 int a; 
 int b; 
 a = 10; 
 b = 7; 
 Change (a, b); 
 Cout << a << '  ' << b << endl; 
 return 0; 
} 
 
void Change (  int  x, 
   int&  y  ) 
{ 
 int b; 
  
 b = x; 
 y = y + b; 
 x = y; 
} 


i mainChange 

a:  b: 


ii Change 

(at the moment control enters the function)
x:  y:  b: 


iii main(return)Change 

a:  b: 
 

  
# include <iostream> 

 



  

 
using namespace std; 

 
void Test (  int&,  int  ); 

 
int main ( ) 
{ 

int d; 
int e; 
 
d = 12; 
e = 14; 
Test (d,  e); 
cout << "In the main function after the first call,  " 
        <<  "the variables equal " << d << '  ' << e << endl; 
d = 15; 
e = 18; 
Test (e,  d); 
cout << "In the main function after the second call,  " 
        <<  "the variables equal " << d << '  ' << e << endl; 
 
return 0; 

} 
 

void Test  (  int&   s, 
        int      t  ) 

{ 
s = 3; 
s = s + 2; 
t =  4 * s; 
cout << "In function Test, the variable equal  " 
        <<  s  << '  ' <<  t  << endl; 

}
 

(number)(marked statements)


(logical order of execution) 
 
# include <iostream> 

 



  

using namespace std; 
 

void DoThis (  int&,  int&  ); 
 

int main ( ) 
{ 

int number1; 
int number2; 
 
cout << "Exercise  " 
DoThis (number1, number2); 
cout << number1 << '  ' << number2 << endl; 
return 0; 

} 
 
void DoThis (  int&  value1; 

              int&  value2  ) 
{ 
 int value3; 
  
 cin >> vlue3 >> value1, 
 value2 = value1 + 10; 
} 

 
1510

returnmain 
 
 number1:  number2:  value3: 

 
(void function heading)PrintMax

(data 

flow) 
 
/ *   in   * / ,  / * out * /,  / * inout * /. 
 



  

RocketSimulation
(Rocket Simulation Module) 

 
 Incoming(floating point)thrust

incoming / outgoing(floating point)weight
 incoming(integer)timeStep
 incoming(integer)totalTime

 outgoing(floating point)velocity
 outgoing(boolean)outOfFuel

 
float 

(average) 
GetMeanOf ( 5, mean); 

 


(document)(data flow)
 

 
/ *   in   * / ,  / * out * /,  / * inout * /. 

 
 
 

void Halve (   / * inout */  float& firstNumber, 
  / * inout */  float& secondNumber  ) 
 


firstNumber, secondNumber(halved) 

 



  

 
Halve

(function precondition and  

.postcondition) 

 
Walk program


(repeated pattern of 

statements)
 

 


(arguments) 
 
(heartRate)int

(a normal heart rate) (60     80)
EOFnormal

truefalse
EOF 

 

 

 
 

void Rotate( /* inout */ int& firstValue, 
  /* inout */ int& secondValue, 
  /* inout */ int& thirdValue     ) 
{ 



  

 int temp; 
 
 temp = firstValue; 
 firstValue = secondValue; 
 secondValue = thirdValue; 
 thirdValue = temp; 
} 

 
 

 
 
 

echo printing Rotate
 

 

Rotate
Rotate 

 
CountUpper(number of 

uppercase letters)(one line of input)
upCount 

 
AddTimehours, minutes, 

elapsedTimeelapsedTime(integer number)
(to be added)(starting time)

(passed)hours
minutes

hoursminutes
hours, minutes, elapsedTime 



  

 
  

AddTime AddTime 
hours = 12hours = 16

minutes = 44minutes = 2
elapsedTime = 198elapsedTime = 198

 
GetNonBlank(first 

nonblank character)(it encounters)
(standard input stream)cin.get

GetNonBlank
<<

 
 
SkipToBlank(skips)

(standard input stream)
cin.get
SkipToBlankcin.ignore

SkipToBlank 
 


(skipped) 

 
Graph program

 
 



  

 (a bar of asterisks)
(in a string object) 

 PrintData 
 
 Graph program

 
 

 Graph program
$ 25,000

$ 25,000 
 

(running)Graph program
(two data files)
(mismatch)(department 

ID number)
 

 
 

(poor interface design practices) 
# include <iostream> 
 
using namespace std ; 
 
void DoGlobal ( ); 
void DoLocal ( ); 
void DoReference (  int&  ); 
void DoValue (  int  ); 
 
int  x; 
 
int main ( )  



  

{ 
 x = 15; 
 

DoReference (x); 
cout << "x = " << x << " after the call to DoReference." 
        << endl; 
x = 16;  
DoValue (x); 
cout << "x = " << x << " after the call to DoValue." 
        << endl; 
x = 17; 
DoLocal (); 
cout << "x = " << x << " after the call to DoLocal." 
        << endl; 
x = 18; 
DoGlobal (); 
cout << "x = " << x << " after the call to DoGlobal." 
        << endl; 
return  0; 

} 
 
void DoReference (  int&  a ) 
{ 
 a = 3; 
} 
 
void DoValue (  int  b  ) 
{ 
 b = 4; 
} 
void DoLocal ( ) 
{ 
 int x; 
 
 x = 5; 
} 
void DoGlobal ( ) 
{ 
 x = 7; 
} 





  

  
# include <iostream> 
 
using namespace std ; 
 
void Test ( ); 
 
int main ( ) 
{ 
 Test ( ); 
 Test ( ); 
 Test ( ); 
 return  0; 
} 
 
void Test ( ) 
{ 
 int i = 0; 
 static int j = 0; 
  
 i ++; 
 j ++; 
 cout << i << '  '  << j << endl; 
} 


  1n

(unintended side effect) 
void SumInts (  int& n, 
  int& sum  ) 
{ 
 sum = 0; 

while (n >= 1) 
{ 
 sum = sum + n; 
 n = n-1; 
} 

} 





  

  
bool HighTaxBracket (  int inc, 
      int ded ) 

income, 

deductionsint 
if (HighTAxBracket (income, deductions) ) 
 cout << "Upper Class";

 
  

Power (k, l, m); 


m 

void Power (  float base, 
  int   exponent, 
  float& answer      ) 
{ 
 int i; 
 answer = 1.0; 
 i = 1; 
 while (i <= exponent) 
 { 
  answer = answer * base; 
  i ++; 
 } 
}

 
 Testa, b, c, result

floatTest
a,b,c 

a = -5.0, b = 0.1  c = 16.2 

result 
float Test (   floaat x, 
  float y, 
  float z ) 
{ 



  

 if (x > y   | |   y > z) 
  return 0.5; 
 else 
  return -0.5; 
} 

 result = Test (5.2,  5.3,   5.6);    
 result = Test (fabs (a),  b,  c);    


 C++ 
void Test1 (    int m,      
  int n  ) 
{  
 return 3 * m + n; 
} 

float Test2 (    int     i,      
  float  x  ) 
{  
 i = i  + 7; 
 x = 4.8 + float (i); 
} 

 
int 

 alpha = 3; 
 beta = 20; 
 if (beta > 10) 
 { 
     int alpha = 5; 
 
     beta = beta + alpha; 
     cout << alpha << ' ' << beta << endl; 
 } 
 cout << alpha << ' ' << beta << endl; 

 
  

 #include <iostream> 
 



  

 using namespace std; 
 
 void Try( int&, int ); 
 
 int x; 
 int y; 
 int z; 
 
 int main() 
 { x = 1; 
       y = 2; 
      z = 3; 
  Try(y, x); 
  cout << x << ' ' << y << ' ' << z << endl; 
      return 0; 
 } 
 
 void Try( int& a, 
           int  b ) 
 {   int x; 
 
     x = a + 2; 
     a = a * 3; 
     b = x + a; 
      }

 
  

 void Test( /* in */ int alpha ) 
 { 
     static int n = 5; 
 
     n = n + alpha; 
     cout << n << ' '; 
 } 

Test 
 

Test (20); 
Test (30);

 



  

  
 int Mystery( /* in */ float someVal ) 
 { 
     if (someVal > 2.0) 
         return 3 * int(someVal); 
     
    else 
         return 0; 
 } 

  Mystery (4.2) 
 
  

 int Trans( /* in */ int alpha, 
                 /* in */ int beta  ) 
 { 
     if (alpha > beta) 
         return alpha + 10; 
     else 
         return 2 * beta; 
 } 

 
cout << Trans (5,   Trans (9,  4)) << endl;

 
  

 bool IsZip( /* in */ float someFloat ) 
 { 
     return (someFloat == 0.0); 
 } 

IsZip (2.4) 
 
 

 
 int Power( /* in */ int& base, 
                  /* in */ int& exp  ) 
 {   int product = 1; 



  

 
     while (exp >= 1) 
     { 
         product = product * base; 
         exp--; 
     } 
     return product; 
 } 

int 
n = 2; 
pow = 3; 
result = Power (n,  pow); 
cout << n << " to the power " << pow << is " << result; 

 
 (T/F) 
 
 

(references)
 

 
 


(nested blocks)

 
 

 (numeric 

values) 
 

  
return 3 * alpha + 8; 

(valid)
 



  

 
 

float SomeFunc( /* in */ int n ) 
 { 
     ... 
     return x; 
 } 

(compile time error)
xfloat 

 
 


 

 
# include <iostream> 
using namespace std ; 
void MashGlobals ( ); 
int  a, b, c; 
int main ( ) 
{ 
cin >> a >> b >> c; 
MashGlobals ( ); 
cout << "a=" << a << '  ' << "b=" << b << '  ' 
<< "c=" << c << endl; 
return 0; 
} 
void MashGlobals ( ) 
{ 
int temp; 
temp = a + b; 
a = b + c; 
b = temp; 
} 

 



  

 (heading)Epsilon
floathigh, lowfloat 

 
 NearlyEqual

num1, num2, differencefloat
(Boolean result) 

 

 
NearlyEqualtrue
(absolute value)num1, num2

difference
false 

 
 CompassHeading

(sum)float 
 
trueCourse, windCorrAngle, variance, deviation

 
 FracPartfloat

(fractional part)
xx(incoming value of x)

16.7530.753 
 
 Circumf(circumference)

(radius)
 

14159.3 



  

 
 
  

float Hypotensue (   float sidel; 
           float sisde2  ) 

(hypotenuse)
(right triangle)(two sides)
(formula) 

22 2side1side  
 
 FifthPow

(fifth power)float 
 
 Min(smallest)

 
 
 If(work correctly

(machines) 
"is…"C++

(header file) cctype 
if (inChar >= '0' && inChar <= '9')   
     DoSomething ( ); 

if (inChar >= 'A' && inChar <= 'Z' | |   
     inChar >= 'a' && inChar <= 'z'    ) 
 DoSomething ( ); 

if (inChar >= 'A' && inChar <= 'Z' | |   
     inChar >= '0' && inChar <= '9'    ) 
 DoSomething ( ); 

if (inChar < 'a'  | | inChar > 'z')   



  

 DoSomething ( ); 
 

 IsPrimen
(prime number)true

2
(only divisors)1

 
if (IsPrime (n)) 
 cout << n << " is a prime number."; 

n(exactly 

divisible by)2n 
 
 Postage(cost)

(mailing a package)(weight)
(pounds)(ounces)(cost per 

ounce) 
 
 (data validation)

ConvertDates program 
 (checks the input 

characters)
"digits"(numeric character)'0'

'9'
(validation test) 

 month
0112day

(rejects)



  

06/31/9930
2829

 
 
 (modify)ConvertDates program

(digits)
(separated by(slashes)

(dashes) 
 
 timetotmin

days
hoursmintotmin 

  totmi0n = 80 
days = 0 ,  hours = 1 ,  min = 20

  
time (totmin , days , hours , min) ; 

 
 lengthtotinc

yards
feet inchestotinc 

  totinc = 80 
yards = 2 , feet = 0 ,  inches = 8

  
  

length (totinc , yards , feet , inches) ;  

 



  

timetotday
weeks

daystotday 
  totday = 80 

weeks = 11 ,  days = 3 

  
time (totday , weeks , days) ;

 

trigangle
degrees sinecosine
 

SINE (xxx.xx DEGREES) = x.xxxx 
COSINE (xxx.xx DEGREES) = x.xxxx 

 
 pi

3.14159 
 trig (angle) ; 
 
  

 
 




 
  

 
4 7 3 max = 7 
8 9 0 max = 9 
23 7 74 max = 74 
1 0 4 max = 4 



  

3 3 3 stop
 
 (displaying)

(Triangle)(Rectangle)


 
Program StackHouses; 

 { 
  // 1. Draw Triangle 
  // 2. Draw Rectangle 
  // 3. Print 2 blank lines 
  // 4. Draw Triangle 
  // 5. Draw Rectangle 

} 

 
 

 
 
 S

T(Square) 
(Triangle) 

 
 


CCircleLLineS
SquareTTriangle

char
CLT

 



  

 
 






 
  

Room Capacity Enrollment Empty  Seats Filled Not Filled
 

Room Capacity Enrollment 
426 25 25 
327 18 14 
420 20 15 
317 100 90 

 
 Area

a , b , c 
   Area s s a s b s c    

  s s a b c  
2

 
 side1 , side2 , 

side3Area 
 
 totincyards , feet , inches


 

   totinc (3 , 1 , 8) = 128 
  



  

 
 totdysdaysweeks

 
   totdys (5 , 9) = 44 
 
 bigenga , b , c

true
 

a > bc ,  b > ac ,  c > ab 

 false 
 
 small a , b , c

true 
a < b/c ,  b < a/c ,  c < a/b 

 false 
 
 differ a , b , c

trueab-cba-c
falsediffer 

 
 floatcubertx

float 
 
 xora , b

(boolean operation)
(exclusive or)true a



  

btruea , btrue
 a , b falsexorfalse 

xoror 
a , bor 

true xorfalse 
 
 float(trapezoid)

b1 , b2 h
(b1 , b2 , h) 

 
 degr

(radians) (degrees)
0360


(3.0 * pi)degr180.0
(-1.0*pi)degr180.0 

 radn
(degrees)0

2.0*pi


radn (540.0)pi
radn (-180.0)pi 

 
 


 



  

 n!nn
 

 
e 

e n     1
0

1
1

1
2

1
! ! ! !  

 1
n!0.0001 

 
 ADD(J,K) 

1 1
1

1
2

1
J J J K      

  J  K 
 J > KADD

J,K 
 
  

SUB (J, K, SUM , PROD, DIFF) 

  J , K
J + K  SUM

J * K  PROD
J - K  DIFF

  

  
R u v w  2 2 2 

   
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A
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 



  

 Fact (k) = k! 

 
CNR (n , r)

 
   C n r n

r n r
, !

! !
  

 
 

nr
 

 
 CNR 
 

n = 4 ,  r = 1 
n = 5 , r = 3 
n = 7 , r = 7 

   
 
 




Hour
 

   
  

Iron            0800 , 1200 , 1800
Antibiotic            0400 

 



  

Vitamin 0800 , 2100
Calcium 1100 , 2000 

 
 renewal and 

cancellation notices(subscribers)


(current month)
(current year) 




(expiration)


 
 

 10  02  
1364  4  01  3

 
 
 N

(iterative formula)NG = 0.5 (LG + N/LG)NG
(next guess)LG

(last guess)
 

 
float


 



  

 LG
NGNGLG


NG

LGNG
NG 

 (DELTA)
0.0051.0

(N) 
    4 , 120.5 , 88 , 36.01 , 10,000 

 
 y = f(x)


(midpoint method)


x
w

(midpoint) 
      y 

  
 

y = f(x) 
 

                               x  
 a    a+w                                        b  

 
 x1w*f (x1 + w/2) 



  

 [a , b]n
 

 Area w f a i w w
i

n
  




* / 2

0

1 

 w(b - a) / n x = a
x = a + wx = a + 2w  

 
f(x) = -3x2 + 2x + 4

[-2 , 3]n
n 

 

 
 

 



  

 
 
 

 
Additional Control and Repetition Statements 

 
 

 


 
 
 switch 
 do .. while 
 for 
 break 
 continue 
 
switch 
 

 
(branches)If

switch 
 

 switch (expression) 
 { 
  label1 :  statement1 
  label2 :  statement2 

  



  

labeli :  statementI 

  
labeln :  statementn 

 } 
 statement 

 
expression(integral type) 

 
char, short, int, long, bool 

 
enum type

floating 

point(string)
labeli 
 

 labelicase label
default label 

 
case ConstantExpression: 

 
ConstantExpressionintegral/enum 

expression(literal constant)(named 

constants)(constant integral 

expressions)CLASS_SIZEint 
 

 3 
 'A' 
 CLASS_SIZE 

2 * CLASS_SIZE +1 

 
 default: 



  

 

 
 switchswitch 

(expression)(value)(matching) 
(case labels)(control)

(branches)statementicase labeli
(sequentially)

switchbreak
switchcase 

value 
 
 (default label)

(label) 
 
 (skips)

switch
switch 

 
switch  

switch (letter) 
{ 
 case 'X'   : Statement1 ; 
     break ;  
 case 'L'   : 
 case 'M'  : Statement2 ; 
     break ; 
 case 'S'   : Statement3 ; 
     break ;  
 defualt    : statement4 ;
} 
Statement5 ; 



  

 
switch letter:switch 
 
 letter'X'Statement1

switch
Statement5 

 

 letter'L''M'Statement2Statement5 
 
 letter'S'Statement3Statement5 
 
 letter 

Statement4Statement5 
 

break(immediate exit)switch 
(case labels) 

 
case 'X'
case 'L' 
case 'M' 
case 'S' 

 
(precede)

(single statement)case 'L', case 'M'
Statement2(case value)

switch
(syntax error)

(default label)switch 



  

 
 
 
 (grade)'A''B'"Good Work" 
 
 'C'"Average Work" 
 
 'D''F'"Poor Work"

numberInTrouble 
 
 "is not a valid 

letter grade" 
 

 switch if 
 

 switch 
 
switch (grade) 
{ 

case 'A'  :   
case 'B'   : cout << "Good Work" ; 
     break ; 
 
case 'C'   : cout << "Average Work" ; 
     break ;
case 'D'  :   
case 'F'   : cout << "Poor Work" ; 
     numberInTrouble++ ; 
     break ; 
default   : cout << grade << "  is not  valid letter grade."; 
     break ; 

} 



  

 if 
 

if (grade = =  'A' | | grade  = = 'B') 
     cout << "Good Work" ; 
else if (grade = = 'C') 
     cout << "Average Work" ; 
else if (grade = = 'D' | | grade  = = 'F') 
{ 
    cout << "Poor Work" ; 
    numberInTrouble++ ; 
} 
else 
    cout << grade << "  is not  a valid letter grade."; 

 
statementi switch

switchbreak
breakswitch

 
 


grade 
 

'H'   'A' 

switch (grade)   // Wrong version 
{ 

case 'A'  :   
case 'B'   : cout << "Good Work" ; 
case 'C'   : cout << "Average Work" ; 
case 'D'  :   
case 'F'   : cout << "Poor Work" ; 
     numberInTrouble++ ; 
default   : cout << grade << "  is not a valid letter grade."; 

} 

 



  

 
  
 
     H is not a valid letter grade 
 
Good WorkAverage WorkPoor WorkA is not a valid letter grade. 

 

(coercion)(data type)
ConstantExpressionCase 

ConstantExpression(to match)(type)switch 

(expression) 
 

(case labels)switch
(values)(variables)

switch


(case constants)
 

 
 do .. while 
 

 
while do..while.. 

 
 

 



  

 
do 
 Statement 
while (Expression); 

 
Statement(single statement)

(block) 
do 
{ 
 Statement1; 
 Statement2; 
      
 StatementN; 
}  while  (Expression); 

 
do..whiledo

whileExpressiontrue 
 do..whilewhile

 
 

(first period)
(file of data) 

while  do..while 
 

  
   dataFile >> inputChar; 
   while  (inputChar ! = ' . ' ) 
    dataFile >> inputChar;

 
   

   do 
dataFile >> inputChar; 



  

   while  (inputChar ! = ' . ' ) 

 
while(priming read)

inputChar
do..whileinput statement

 
 

(age)
(interactively)


 

 
while   do..while   

 
 while    

 cout << "Enter your age:  "; 
 cin >> age; 
 while (age <= 0) 
 { 
  cout << "Your age must be positive." << endl; 
  cout << "Enter your age:  "; 
  cin >> age; 
 } 

do..while 
 do 
 { 

 cout << "Enter your age:  "; 
  cin >> age; 

 if (age  <= 0) 
  cout << "Your age must be positive." << endl; 
 } while (age <= 0); 

 



  

do .. while


(input value) 
 

 do .. while
 

 
1n

 

 
while   do..while 

 
while  
 

sum = 0; 
counter = 1; 
while (counter <= n) 
{ 
 sum = sum + counter; 
 counter++; 
} 

do..while 
 

sum = 0; 
counter = 1; 
do 
{ 
 sum = sum + counter; 
 counter++; 
} while (counter <=n) 

 



  

F

T

F 

T 

n
n

sum = 0
(loop body)

sum =1
 

 
 while(pretest loop)

do ..while
(posttest loop)

 
 
 
 
 
 
 

 
 
 
 
 
 
 

 
while, do .. while

Statement

Statement

(Expression) 

(Expression)

do .. while while 



  

 
for(for statement) 
 

  
 

 
for (InitStatement; Expressionl; Expression2) 
      Statement 

 
Expression1 while 

InitStatement  
- (null statement) 
 
- (expression statement) 

 

- InitStatement(initial value) 
 

Expression2 (increments / decrements)
 

 
50 

 
for (loopCount = 1; loopCount <= 50; loopCount++) 

 
for (loopCount = 50; loopCount >= 1; loopCount--) 

 
 
for1n 



  

 
 

for (count = 1; count <= n; count++) 
       cout << count << endl; 

  
count1

count <= ncount
countn+1 

 
C++forwhile
(compiler)forwhile

forwhile 
 

count = 1 ; 
while (count <= n) 
{ 
     cout << count << endl; 
     count ++ ; 
 } 

 
while

fordo .. while
for(nested for structure) 
 

 
for (lastNum = 1; lastNum <= 7; lastNum++) 
{ 
     for (numToPrint = 1; numToPrint <= lastNum; numToPrint++) 
  cout << numToPrint; 
     cout << endl; 
} 



  

 
 

 1 
 12 
 123 
 1234 
 12345 
 123456 
 1234567 

 
forC++

forwhile
for 

 
 for(starting value)

(ending value)
(incremented)

(decremented) 
 
 InitStatementfor

(null statement)Expression2
(optional)(compiler)
(at the bottom of the loop) 

 
forwhile 

 
 while (inputVal != 999) 
  cin >> inputVal; 

 
 



  

 for (  ;  inputVal != 999;) 
                  cin >> inputVal; 


Expression1for

while(optional)true 
while  
 

 while (true) 
      cout << "Hi " << endl; 

 
for 

 for (  ;  ;  ) 
       cout << "Hi " << endl; 

 
for


(omitted)
 

 

InitStatement
(declaration)(with initialization)

 
for ( int i =1; i <= 20;  i ++) 
      cout << "IO " << endl; 
 

i(local scope){}
ifor 

 



  

i(inaccessible)
forifor

 
 

for ( int i =1; i <= 20;  i ++) 
      cout << "Hi" << endl; 
for ( int i =1; i <= 100;  i ++) 
      cout << "Lo" << endl; 

 
(compile-time error)

MULTIPLY DEFINED IDENTIFIER
ifor
C++
(ISO / ANSI language standard) 

forC++(very 

flexible structure)
while(general purpose while loop)

for
 

 
 cin >> ch; 
 while (ch != ' . ' ) 
  cin >> ch; 

 
for  

for (cin >> ch; ch != ' . ' ;  cin >> ch) 
       ;  



  




for 
 
break (break statement) 

 
break

switch 
break(immediate exit)
(innermost statement)switchwhile
do .. whilefor
break(nested)
(control)
 
 

break
(infinite loop)if

 
 

10(pairs)
num1, num2(square root)


(data validation)num1

100numb2
50(state of the 

stream)EOFbreak 



  

 
loopCount = 1; 
while (true) 
{ 
 cin >> num1; 
 if (  !cin | | num1 >= 100) 
  break; 
 cin >> num2; 
 if (  !cin | | num2 <= 50) 
  break; 
 cout << sqrt (float (num1 + num2) ) << endl; 
 loopCount++; 
 if (loopCount > 10) 
  break; 
} 

 
for110

(breaking out of it)


while
 
  

break 
 
num1Valid = true; 
num2Valid = true; 
loopCount = 1; 
while (num1Valid && num2Valid && loopCount <=10) 
{
 cin >> num1; 
 if (  !cin | | num1 >= 100) 
  num1Valid = false; 
 else 
 { 

 cin >> num2; 
  if (  !cin | | num2 <= 50) 



  

   num2Valid = false; 
  else 

{ 
   cout << sqrt (float (num1 + num2) ) << endl; 

  loopCount++; 
  } 
 } 
}

 


if 

break
 

 
1
5 

 break break 
 

  
  i = 1 
  while (true) 
  { 
   cout << i; 
   if (i = = 5) 
        break; 
   i ++; 
  } 

 
  

  for (i = 1;   i <= 5;  i ++) 
   cout << i; 

 



  

forbreak
break 

 
 break

(multiple boolean 

flags)if 
 
Continue 

 
(terminates)
(current loop iteration)(entire loop)

(immediate branching)
(bottom of the loop)skipping
(loop body) 
 


inputVal

control 
 
for (dataCount = 1;  dataCount <= 500, dataCount ++) 
{ 
 dataFile >> inputVal; 
 if  (inputVal <= 0) 
      continue; 
 cout << inputVal; 
   
} 
 



  

fordataCount
 

 
 continue

(main process)if


continue 
 
for (dataCount = 1;  dataCount <= 500, dataCount ++) 
{ 
 dataFile >> inputVal; 
 if  (inputVal <= 0) 

{ 
cout << inputVal; 

     
 } 
} 

 
continuebreakcontinue

break
 

   

 
 

 
 whiledo .. whilefor

 
 
 for





  


for 

 
 

do .. while 
 

 
whilefor 

 

 while 
 
 (infinite loop)

break 
 
 

(interactive program)
(user)(monthly rainfall amounts)

(site)


' y ' (yes)' n '
(no)


 

 
 

 
 



  

sample run 
 
Enter rainfall amount 1: 0 
Enter rainfall amount 2: 0 
Enter rainfall amount 3: 0 
Enter rainfall amount 4: 3.4 
Enter rainfall amount 5: 9.6 
Enter rainfall amount 6: 1.2 
Enter rainfall amount 7: -3.4 
Amount cannot be negative. Enter again: -9 
Amount cannot be negative. Enter again: -4.2 
Amount cannot be negative. Enter again: 1.3 
Enter rainfall amount 8: 0 
Enter rainfall amount 9: 0 
Enter rainfall amount 10: 0 
Enter rainfall amount 11: 0 
Enter rainfall amount 12: 0 
 
Average rainfall is 1.29 inches 
 
Do you have another recording site?  (y or n) d 
Please type y or n: q 
Please type y or n: Y 
Please type y or n: n 

 
 
 

//****************************************************************** 
 //Rainfall program 

 //This program inputs 12 monthly rainfall amounts from a 

 //recording site and computes the average monthly rainfall. 
 //This process is repeated for as many recording sites as 

 //the user wishes. 
 
//****************************************************************** 
#include <iostream> 

#include <iomanip>    // For setprecision() 



  

 
using namespace std; 
 
void Get12Amounts( float& ); 
void GetOneAmount( float& ); 
void GetYesOrNo( char& ); 
 
int main( ) 
} 

    float sum;           // Sum of 12 rainfall amounts 
    char  response;   // User response ('y' or 'n') 
 
    cout << fixed << showpoint          // Set up floating pt. 
            << setprecision(2);                 //   output format 
    do 
    { 
        Get12Amounts(sum); 
        cout << endl << "Average rainfall is " << sum / 12.0 
                <<   " inches" << endl << endl; 
        cout << "Do you have another recording site? (y or n)  " ; 

        GetYesOrNo(response); 
      } while (response = = 'y'); 
    return 0; 
} 
 
 
// **************************************************************** 
void Get12Amounts( /* out */ float& sum )   // Sum of 12 rainfall 

// amounts 
 
 //Inputs 12 monthly rainfall amounts, verifying that 

 //each is nonnegative, and returns their sum 

} 

    int   count;       // Loop control variable 
    float amount;   // Rainfall amount for one month 
 
    sum = 0; 
    for (count = 1; count <= 12; count++) 



  

 
    { 
        cout << "Enter rainfall amount " << count << ":" ; 
        GetOneAmount(amount); 
        sum = sum + amount; 
     } 
} 
****************************************************************** 
 
void GetYesOrNo( /* out */ char& response )   // User response char 
 
 //Inputs a character from the user and, if necessary, 

 //repeatedly prints an error message and inputs another 

 //character if the character isn't 'y' or 'n' 
{ 
    do 
    { 
        cin >> response; 
        if (response != 'y' && response != 'n') 
            cout << "Please type y or n: "; 
     } while (response != 'y' && response != 'n'); 
} 
 
//****************************************************************** 
void GetOneAmount( /* out */ float& amount )   // Rainfall amount 

       // for one month 

 //Inputs one month's rainfall amount and, if necessary, 
 //repeatedly prints an error message and inputs another 

 //value if the value is negative 

{ 
    do 
    { 
        cin >> amount; 
        if (amount < 0.0) 
            cout << "Amount cannot be negative. Enter again  : " ; 

    } while (amount < 0.0); 
} 



  

  
  

 
 
 (T / F) 

 
 (switch)

 
   int, float, bool, char 

 
(case labels)switch


(duplicate case labels) 

 
switch 

switch 
 

 switch 
 

if  (n = = 3) 
 alpha ++; 
else if  (n = = 7) 
 beta ++; 
else if  (n = = 10) 
 gamma ++; 


 n3 

 
switch (n + 1)
{ 



  

 
case 2  : cout << "Fatima"; 
case 4  : cout << "Maryam"; 
case 7  : cout << "Khadeejah"; 
case 9  : cout << "Assia"; 
default : cout << "Best Women!"; 

} 


 (T / F) 
 

 (converted)whiledelta <= alpha
do .. whiledo .. while

delta > alpha 
 
 do . while 
 
 breakswitch

while
 

 
 

(input value)0int 
 

cin >> n;     cin >> n; 
for  (i = 1;  i <= n;  i ++)   i = 1; 
 cout << i;    do 
      { 
           cout << i; 
           i ++; 

     } while ( i <= n); 





  

 
int 

 
for (i = 4; i >= 1; i --)      
{ 
 for (j = i ; j >= 1; j--) 
  cout << j << '  ' ; 
 cout << i << endl; 
}   
 
 

for (row = 1; row <= 10; row ++)    
{ 
 for (co1 = 1; co1 <= 10 - row; co1 ++) 
  cout << '*' ; 
 for (co1 = 1; co1 <= 2*row- 1; co1 ++) 
  cout << '  ' ; 
 for (co1 = 1; co1 <= 10 - row; co1 ++) 
  cout << '*' ;
 cout << endl; 
}


 switch  
 

grade 
 sum   4   : 'A' 

 sum   3   : 'B' 

 sum   2   : 'C' 

 sum   1   : 'D' 

'F':"Student is on probation"
 

 



  

 

grade  
 
 

 
10
do .. while 

 
 
 do .. while

while 
cout << "Enter 1, 2, or 3:  "; 
cin >> response; 
while (response < 1  | | response > 3) 
{ 
 cout << "Enter 1, 2,  or 3:  "; 
 cin >> response; 
} 

 
 while 
 

cin >> ch; 
if  (cin) 
 do 
 { 
  cout << ch; 
  cin >> ch; 
 } while (cin); 
 
  

 for 



  

 
sum = 0; 
count = 1; 
while (count <= 1000) 
{ 
 sum = sum + count; 
 count ++; 
} 


 fordo .. while 

for (m = 93;  m >= 5;  m --) 
cout << m << '  ' << m * m << endl; 

 
 
 forwhile 

for (k = 9;  k <= 21;  k++) 
cout << k << '  ' << 3* k << endl; 

 
 
 int

base, exponent baseexponent 
for 

 
 (logic of the loop)

(infinite loop)
break 

sum = 0; 
count = 1; 
do 
{ 
 cin >> int1; 

if (  !cin  | | int1 <= 0) 
 cout << "Invalid first integer."; 



  

else 
{ 

  cin >> int2; 
if (  !cin  | | int2 > int1) 

  cout << "Invalid second integer."; 
else 
{ 

 
   cin >> int3; 

if (  !cin  | | int3 = = 0) 
   cout << "Invalid third integer."; 

else 
{ 

   sum = sum + (int1 + int2) / int3; 
   count ++ ; 
  } 
 } 
} 

} while (cin && int1 > 0 && int2 <= int1 && int3 != 0 && 
   count <= 100); 

 
  T / F 
 
  
 

if (n = = 8)           (ii)  switch (n)   (i) 
 alpha++;     { 
else if (n = = 3)     case 8  : alpha++; 
  beta++;         break; 
else              case 3  : beta++; 
 gamma++;                   break; 
            default : gamma++; 
                      break; 
       } 

  
 alpha3 

 char ch = 'D'; 
 int  alpha = 3; 



  

 
 switch (ch) 
 { 
     case 'A' : alpha = alpha + 10; 
                break; 
     case 'B' : alpha = alpha + 20; 
                break; 
     case 'C' : alpha = alpha + 30; 
 } 
 

  
 
 cout << "Do you wish to continue? ";   (i) 
 cin   >> response; 
 while (response != 'Y' && response != 'N') 
 { 
     cout << "Do you wish to continue? "; 
     cin   >> response; 
 } 
 
 
 do           (ii) 
 { 
     cout << "Do you wish to continue? "; 
     cin >> response; 
 } while (response != 'Y' && response != 'N'); 
 
 

  
 
 4 

 int num; 
 int alpha = 10; 
 
 cin >> num; 
 switch (num) 
 { 
     case 3  : alpha++; 
     case 4  : alpha = alpha + 2; 



  

     case 8  : alpha = alpha + 3; 
     default : alpha = alpha + 4; 
 } 
 cout << alpha << endl; 


 
 int 

 limit = 8; 
 cout << 'H'; 
 loopCount = 10; 
 do 
 { 
     cout << 'E'; 
     loopCount++; 
 } while (loopCount <= limit); 
 cout << "LP"; 
 
 

 int 
 limit = 8; 
 cout << 'H'; 
 for (loopCount = 10; loopCount <= limit; loopCount++) 
     cout << 'E'; 
 cout << "LP"; 


 

for 
 cout << 'A'; 
 for (count = 1; count <= 3; count++); 
     cout << 'B'; 
 cout << 'C'; 


 

int 
 



  

 n = 2;            
 for (loopCount = 1; loopCount <= 3; loopCount++) 
     do 
         n = 2 * n; 
     while (n <= 4); 
 cout << n << endl; 
 

  
 

 n = 2;               
 for (loopCount = 1; loopCount <= 3; loopCount++) 
     while (n <= 4) 
         n = 2 * n; 
 cout << n << endl; 

 


 first, lastfor, do .. while

 
 

 // First loop 
 
 for (count = first; count <= last; count++) 
     DoSomething(); 
 
 // Second loop 
 
 count = first; 
 do 
 { 
     DoSomething(); 
     count++; 
 } while (count <= last); 


  
 
  



  

 

 first > last 
 
 first = last 
 
 first <= last 
 
 

 Rainfall program 
 

 GetYesOrNo, GetOneAmount
whiledo .. while 

 
 Get12Amounts

do .. whilefor 
 
 Get12Amountswhile

for 
 

 GetYesOrNoswitch
if 

 
 GetOneAmountif

switch 
 
 



  

Day
switch if 

 
 switch 

default
 

 
 
 switch switch

>
(non-integral types) 

 
 

  
int Day( /* in */ int month,          // Month number, 1 - 12 
         /* in */ int dayOfMonth,   // Day of month, 1 - 31 
         /* in */ int year        )   // Year. For example, 1997 
{    ·  
 
 · 
 // Correct for different length months 
 
 switch (month) 
 { 
         case 3 : correction = correction - 1; 
                  break; 
         case 2 : 
         case 6 : 
         case 7 : correction = correction + 1; 
                  break; 
         case 8 : correction = correction + 2; 
                  break; 
         case 9 : 
         case 10 : correction = correction + 3; break; 



  

         case 11 : 
         case 12 : correction = correction + 4; 
     } 
     return (month - 1) * 30 + correction + dayOfMonth; 
 } 


 



  

 
 

 
Simple Data Types 

 
 
(Built-In and User-Defined) 

 
C++

int, char, bool, float



C++
(built-in data types)(representing)

C++(mechanisms)
(user-defined data types)


(enumeration type)enum
C++


C++ 



  

 
  
  
  
  
  

  
  
 

C++ 
 

C++(Additional C++ Operators) 
 

 C++
(manipulating)(values)

 
+, -, *, /,

(increment and decrement)(++, --)
(==, !=, <, <=, >, >=)(!, &&, | |)

(function 

call operator) 
ComputeSum (x, y); 

(type cast operator) 
y = float (someInt); 

C++
 

simple types

Integral  

char   short       int    long    bool enum

floating 

float  double  long  double 

unsigned



  

 Combined assignment operators

 + =  Add and assign
 - =  Subtract and assign
 * =  Multiply and assign
 / =  Divide and assign

 Increment and decrement operators

++ someVar  ++  Pre-increment
someVar++ ++  Post-increment
--someVar  --  Pre-decrement
someVar -- --  Post-decrement

  
 Bitwise operators (Integer operands only)

 <<  Left shift

 >>  Right shift
AND &  Bitwise AND

OR |   Bitwise OR

Exclusive OR ^   Bitwise Exclusive OR
 ~  Complement (invert all bits)

 


 
Bitwise operators (Integer operands only)

 % =  Modulus and  assign 
 <<=  Shift left and  assign
 >>= Shift right  and  assign 

AND &=   Bitwise AND and  assign
OR | =  Bitwise OR and  assign

Exclusive OR ^  =  Bitwise Exclusive ORand  assign

 
 Other operators 

 ( ) Cast
[Form: sizeof Expr or sizeof (Type)] sizeof  Size of operand in bytes
[Form: Expr1 ? Expr2 : Expr3] ?:  Conditional operator 

Table of Operators 



  

 
Assignment Operators and Assignment Expressions

 
 C++

(basic assignment operator)
(operands)(assignment expression)
(assignment statement)(value)

(side effect)
 

delta = 2 * 12 

24delta
C++(expression)(expression statement)
(valid)C++

(at run time) 
23; 
2 * (alpha + beta) ; 
delta = 2 * 12; 

delta 24 
 (assignment)(expression)

(statement)
20firstInt30secondInt35

thirdInt 
thirdInt = (secondInt = (firstInt = 20) + 10) + 5; 

 
 

if (alpha = 12)  // Wrong 
      
else 
      



  

If(assignment expression)
(relational expression)12Iftrue

else
12alpha 

 C++
+= , * = , …

 
 

  
StatementEquivalent Statement

                  i + = 5;               i = i + 5;
p *= n + 3;p = p * (n + 3);

 
 

Increment and Decrement Operators 
 

 ++ , --


someInt3++ someInt
(side effect)someInt

4
someInt ++ 3

someInt
 

int1 = 14; 
int2 = ++int1; 
// Assert: int1 == 15  &&  int2  == 15 
 
int1 = 14; 



  

int2 = int1++; 
// Assert: int1 == 15  &&  int2  == 14 


(semantic errors)(confusing)

 
a = (b = c++) * --d / (e += f++); 

++, -- 
 

count ++; 


count 
 
  Bitwise Operators 

 

 (<<, >> , & , , …)
(manipulating)

(individual bits)(within a memory 

cell)
(computer organization)

(assembly language programming)
 

<< , >>(built-in operators)




(program input and output)
(header file) iostreamC++(advanced technique)

(operator overloading)



  

(overloaded operator)
(multiple meanings)

(data types of operands)
>>(by context)

(left shift operation)(output 

operation)>>
(output stream)

(integer variable) 


&& , &,  
if (i == 3 & j == 4)  // Wrong 
    k = 20; 

(syntactically correct)&
(valid operator)AND(bitwise AND operator)

(compiles 

correctly)(executes incorrectly) 
 

  The Cast Operation 
 

 C++(mixing 

data types)(argument 

passing)
 

intVar = floatVar ; 

(explicit type cast)
 

intVar = int (floatVar) ;



  

C++ 
 
intVar = int (floatVar) ; // Functional notation 
intVar = (int) floatVar ; // Prefix notation. Parentheses required 

 
(functional notation)


(subprogram)(user-defined)(predefined)

int(prefix notation)


C
C++

(single identifier)
 

myVar = (unsigned int) someFloat;  // Yes 
myVar = unsigned int (someFloat);  // No 

 
sizeof (The sizeof operator) 
 

 sizeof(unary operator)
(size)(its operand)(in bytes)

 
sizeof someInt 

 
sizeof (float) 


 

 
cout << "Size of a short is "  << sizeof (short) << endl; 



  

cout << "Size of an int is "  << sizeof (int) << endl; 
cout << "Size of a long is "  << sizeof (long) << endl; 

 
?: (The conditional operator ? :) 

 
 (ternary operator)(3 

operands) 
Expression1 ? Expression2 : Expression3 

Expression1true
(entire expression)Expression2false

Expression3Expression1, Expression2
 

 
maxa, b 

 If  ?: 
 
   if (a > b) 

max = a;  
   else  

     max = b;     
 

  ? 
   max = (a > b) ? a : b;

 
(absolute value)x 

   








0,

0,

xifx

xifx
x 

?:
xy 



  

  
  y = (x >= 0) ? x : -x; 

 
?:


?:
 

 
 Working with Character Data 

 
 'A', 

'e', '+' 
char someChar; 

  
someChar = 'A'; 

char(integral type)sizeof (char)
1char

(small integer constant)one-

byte 
char counter; 

  
counter = 3; 

(character set)
ASCII, EBCDIC

ASCIIEBCDIC
(external representation)

(I/O devices)
(printer)(internal representation)



  


(computer's memory unit)'A'(char constant)

C++A65
ASCII128

0127.'b'98
EBCDIC0255 

 
 

char ch = 'D';        
 
ch ++; 
cout << ch; 
 

char ch;        
 
for ( ch = 'A'; ch <= 'G'; ch++) 

cout << ch; 

 
 
 E 
 ABCDEFG 

 
chchar

68(initial integer value)
ASCIIch

69E 
 


ch'A'65ASCII



  

forch
(iteration)Gch'H'72

ASCIIfalse 
ASCII 

ch = 'D'; 
ch = 68; 

(storing)68ch
(nonportable)


EBCDIC

196'D' 
 
 

ch = 68; 

 
cout << ch << endl; 

typechch
int68ch

charDASCII 
 

 
Converting Digit Characters to Integers 

 
 digit(character form)

(numeric equivalent)'0'
'9'(consecutive)ASCII, EBCDIC

'0'(numeric 

form) 



  

'0' - '0' = 0 
'1' - '0' = 1 
'2' - '0' = 2 
  

ASCII'0'48
'2'50 

'2' - '0' 
 

50 - 482 
 

1
5


 

 
 

# include < cctype>  // For isdigit ( ) 
using namespace std; 
      
void GetResponse ( / * out * / int& response ) 
// Postcondition: 
// User has been prompted to enter a digit from 1 
// through 5 (repeatedly, and with error messages, 
// if data is invalid) 
//    && 1 <= response <= 5 
 
{ 
 char inChar; 
 bool badData = false; 
  
 do 
 { 
  cout << "Enter a number from 1 through 5: "; 
  cin >> inchar; 
  if (  ! isdigit (inChar) )  
   badData = true; // It's not a digit 



  

  else 
  { 
   (response = int (inChar - '0'); 
   if (response < 1   response > 5) 
         badData = true; // It's not a digit but 
  }    // it's out of range 
  if (badData) 
   cout << "Please try again. " << endl; 
 } while (badData); 
) 

 
Converting to Lowercase or Uppercase 

 
 (lowercase letter)

(uppercase)
toupper  tolower 
(header file) cctype

(tolower , toupper)(value-returning function)
 

 
    

Function ValueFunction TypeFunctionHeader File

ch
ch 

chartoupper (ch)<cctype> 

ch
ch

chartolower (ch)<cctype> 

 
 toupper ('m')'M' 

 tolower ('M')'m' 

 tolower ('+')'+' 



  

(original character) 
… 

 
(response)(prompts)

 
 


Y"Yes"N

"No"Yy
Nn
(Y, y, N, n)PrintErrorMsg

 
 

 
# include <cctype>  // For toupper ( ) 
using namespace std; 
      
cout << "Enter Y or N: "; 
cin >> inputChar; 
{ 
      
} 
else if (toupper (onputChar) == 'N') 
{ 
      
} 
else 
      PrintErrorMsg ( ); 

 



  

Lower 
tolower

 
Lower
tolower
 
 





'a'97
'A'65(97 - 65 = 32) 

 

ASCII 
 


'a'

129'A'193 
(193 - 129 = 64) 

 

EBCDIC  

 


ASCIIEBCDICDISTANCE

'a' - 'A'ASCII32EBCDIC
-64 

# include < cctype>  // For isupper ( ) 
using namespace std; 
      
char Lower  (   / * in * / char ch  ) 
 
// Postcondition: 
// Function value == lowercase equivalent of ch, if ch is 



  

//          an uppercase letter 
//    ==  ch, otherwise 
 
{ 
 
 const int DISTANCE = 'a' - 'A' ;    // Fixed distance between
  
           // uppercase and lowercase 
          // letters 
 if (isupper (ch) ) 
  return ch + DISTANCE; 
 else 
  return ch; 
} 

 
 

Accessing Characters within a String 
 

 string (class)


(position number) 
StringObject [ Position ] 

0(position)12…
0(L - 1)L

(string length)inputStr(string object)
chchar 

ch = inputStr [2]; 

2ch 
 


YesNo





  


Y, yN, n 

 
 

string inputStr; 
       
cout << "Enter Yes or No:  "; 
cin >> inputStr; 
if (toupper (inputStr [0]) == 'Y') 
 
{ 
       
} 
else if (toupper (inputStr [0]) == 'N') 
{ 
       
} 
else 
 PrintErrorMsg ( ); 
 

 
User - Defined Simple Types 

 
(creating) 

 
Typedef 
 

 
typedef   ExistingTypeName   NewTypeName; 

boolC++
(simulating)( a Boolean type) 

typedef int Boolean; 
const int TRUE = 1; 



  

const int FALSE = 0; 
       
Boolean dataOK; 
       
dataOK = TRUE; 

Typedef(compiler)int
Boolean 

Typedef



(domain)(operations)Boolean(identical)

int 
 

 Typedef
bool

Boolean, TRUE, 

FALSEint, 1, 0
(Boolean operations) 

 
 (scope rules)

(identifiers)
Boolean(globally)

(within a subprogram)


(a named constant) 
 

  Enumeration Types 
 



  

 C++
(listing / enumerating)(literal values)
(domain)

(identifiers)(numbers)
{}

(enumeration types) 
enum Caliphs {AbuBakr, Omar, Othman, Ali }; 
enum SacredMonths { Rajab, ThulQe'da, ThulHijja, AlMoharram}; 
enum Days {FRI, SAT, SUN, MON, TUE, WED, THU}; 
 

(declaration)Days
Typedef(synonym)
Days 

 
 Days[ FRI, SAT, SUN, …]

(enumerators)
(domain)(ordered) 

FRI < SAT < SUN ….. < WED < THU. 


(comes before) 

(comes after)(ordering) 
 

(Enumeration type)
(domain)(ordered set)(literal values)

(expressed as identifiers) 
 

 (char constants)
ASCII0127



  

(by default)
(first enumerator)0(integer value)1

2…Days
 

typedef int Days; 
const int FRI  = 0; 
const int SAT = 1; 
const int SUN = 2; 
      
const int THU = 6; 


 

enum Days { FRI = 12,   SAT = 2,    SUN = 5, ……}; 

Days
 

 
 (enumerator)

(literal or named constant)


C++Vowel 
enum Vowel ( 'A', 'E', 'I', 'O', 'U' );  // Error 

(not legal)(items)
 

enum Places (1st, 2nd , 3rd ) ;  // Error 

 
enum Starch (CORN, RICE, POTATO, BEAN ) ; 
enum Grain (WHEAT, CORN, RYE, BARLEY, SORGHUM);     // Error 

 



  

Starch, Grain
(same scope)

(unique)CORN 
 

 
Operations on variables of enumeration types 

 
 

(a veterinary clinic)Animals
{

} 
 

  
(Literal values in the domain)(Type identifier)

 
 
Enum Animals    {RODENT, CAT, DOG, BIRD, REPTILE, HORSE, BOVINE, SHEEP}; 


Animals Animals inPatient;

Animals outPatient; 
 

SHEEP(a variable name)
(values)inPatient

outpatient


 
 
 (Assignment) 

  



  

  
inPatient = HORSE;

 inPatient"HORSE"
HORSEHORSE

Animals 
 

Animals 
InPatient = HORSE; 
OutPatient = inPatient; 

 


Animals HORSE
AnimalsinPatientAnimals 

 
 HORSE5

(compiler) 
inPatient = 5;  // Not allowed 

 
 

 (implicit type coercion)
(integral type)

 
 

someInt = HORSE;  // Valid 
inPatient = 5;   // Error 

 
5someInt

(compile time error)



  


Animals(accidental)
 

inPatient = 65;  // Error 

 
 (Incrementation) 

  
 (incrementing)

inPatient 
inPatient = inPatient + 1; // Error 

(illegal)
inPatient1

int(not valid)
intinpatient 
 

inPatient ++;  // Error 

(compiler)


(explicit type conversion)
(type cast) 

inPatient = Animals (inPatient + 1) ;  // Correct 


(processing)

ForAnimals 
Animals patient; 
 
for (patient = RODENT; patient <= SHEEP; patient = Animals (patient + 1)) 
 



  

(assignment 

expression)(type cast)
patient patient ++

For 
for (patient = RODENT; patient <= SHEEP; patient ++) // Error 
  


patient1(SHEEP)

patient
Animals 
 
 (Comparison) 
 

 


 
inPatient <= BIRD 

trueinPatient
RODENT, CAT, DOG, BIRD: 

 
 switch

RODENT, CAT, ….(literals)
(case labels)Animals

(cage ward)(Terrarium ward)
(Barn) 

 
switch (inPatient) 
{ 



  

 case RODENT: 
 case CAT : 
 case DOG : 
 case BIRD : cout << “Cage ward”; 
     break; 
 case REPTILE : cout << “Terrarium ward”; 
     break; 
 case HORSE : 
 case BOVINE : 
 case SHEEP : cout << “Bran”; 
} 

 
 (Input and Output) 

  
 (stream I/O)

[int, float, …](basic built-in types)


 
 (string)

(constants)


 
 

 
enum Animals {RODENT, CAT, DOG, BIRD, REPTILE, HORSE,          

BOVINE, SHEEP}; 
 
Animals inPatient 

(string)
(converts)

AnimalsinPatient 



  

cat, dog, horse, sheep


bovine, bird, rodent, reptile
bovine, birdb
o, i 

 
# include <cctype>  // For toupper ( ) 
# include <string>  // For string type 
         
string animalName; 
         
cin >> animalName; 
switch (toupper (animalName [0]) ) 
{ 
 case 'R'  : if (toupper (animalName [1]) = = 'O' ) 
    inPatient = RODENT; 
      else 
    inPatient = REPTILE; 
     break; 
 case 'C'  :  inPatient = CAT; 
     break; 

case 'D' : inPatient = DOG; 
     break; 

case 'B'  : if (toupper (animalName [1]) = = 'I' ) 
    inPatient = BIRD; 
      else 
    inPatient = BOVINE; 
     break; 

case 'H' : inPatient = HORSE; 
     break; 
 default  : inPatient = SHEEP; 
} 

   
 



  


Switch(character string)

 
 


inPatient 

 
 

switch (inPatient) 
{ 
 case RODENT: cout << "Rodent"; 
     break; 
 case CAT : cout << "Cat"; 
     break; 
 case DOG : cout << "Dog" 
     break;  
 case BIRD : cout << "Bird"; 
     break; 
 case REPTILE : cout << "Reptile"; 
     break; 
 case HORSE : cout << "Horse"; 
     break; 
 case BOVINE : cout << "Bovine"; 
     break; 
 case SHEEP : cout << "Sheep"; 
} 

 
––(representing)

(code)(integer number)
( a pair of letters)

(more readable)
(more self-documenting) 

 



  

 (Returning a Function Value) 
 

 (value-returning functions)
(built-in types)

int, float, char 
int Factorial (  int ); 
int Power (  int, int ); 
bool IsTriangle (  float, float, float); 

 
C++(any data 

type)(built-in)(user-defined)
array

Switch(input string)
animals
 
 

Animals
StrToAnimalsstr


 

 
Animals

Animals(function heading)
(data type) 

Animals StrToAnimals ( /* in */ string str ) 
{ 
 switch (toupper (str[0]) )
 { 

 case 'R' : if (toupper (str [1]) = = 'O' ) 



  

    return RODENT; 
      else 

 return = REPTILE; 
  case 'C'  :  return  CAT; 

case 'D' : return DOG; 
case 'B' : if (toupper (str[1]) = = 'I' ) 

    return BIRD; 
      else 
    return BOVINE; 

case 'H' : return HORSE; 
 

 defult : return SHEEP; 
} 

} 

break
case (alternatives)
return(exits)

 
 


StrToAnimal

Animals
inPatient, outPatient 

 
 

enum Animals {RODENT, CAT, DOG, BIRD, REPTILE, HORSE, 
BOVINE, SHEEP}; 

Animals StrToAnimal (  string ); 
  
int main ( ) 
{ 
 Animals inPatient; 
 Animals outPatient; 
 String inputStr; 
   



  

 cin >> inputStr; 
 inPatient = StrToAnimal (inputStr); 
   

cin >> inputStr; 
outPatient = StrToAnimal (inputStr); 

   
} 

 

 
Named and Anonymous Data Types 

 
 (Animals, Days

(named types)
–

(separate declaration)–
(type identifiers)Animals, Days 
(named type)

 
 

 C++
 

enum SacredMonths {Moharram, Rajab, Thulquida, ThulHijja}; 
enum StatusType {OK, OUT_OF_STOCK, BACK_ORDERED}; 
 
SacredMonths   month; 
StatusType   status; 

 
enum {Moharram, Rajab, Thulquida, ThulHijja}   month; 
enum {OK, OUT_OF_STOCK, BACK_ORDERED}  status; 





  

(variable declaration)
(an anonymous type)

(type identifier) 
 


 

 
 

 
enum Name{Enumerator1,Enumerator2,…}VarName1,VarName2,..; 

 
Name(optional)

(list of Variables) VarName1, VarName2, … 
 

 
User-Written Header 

Files 
 

 



 

 
eum Months 
{ 
 JAUNUARY, FEBRUARY, MARCH, APRIL, MAY, JUNE, 

JULY, AUGUST, SEPTEMBER, OCTOBER, NOVEMBER, 
DECEMBER 

}; 



  

Months
––months.hmonths.h

(system-supplied header files)
iostream, cmath# include directive

C++physically
C++ (systems)

".h"(filename extension)––
 

".hpp"".hxx" 
 

 (angle brackets) 
# include <iostream> 

(preprocessor)include
standard include directory)

C++ (system)
(double quotes) 

# include "months.h" 


(programmer’s current directory)(mechanism)


#include directive 

 
 
 
 
 
 



  

 
 
 
 
 
 
 

 


 
 
 
 
 
 
 
 
 

 
 

Including Header Files 
 

 

Remarks on Type Coercion 
  
 C++(implicit 

type coercion) 
 (arithmetic and relational expressions) 
 (assignment operations) 
 (argument passing) 

# include <iostream> 
 
#include "months.h" 
 
int main ( ) 
 
{ 

 

iostream

Enum Months 
{ 
JANUARY, FEBRUARY, MARCH, 
APRIL, MAY, JUNE, JULY, 
AUGUST, SEPTEMBER, OCTOBER, 
NOVEMBER, DECEMBER 
}; 

months.h



  

 (return of a function value)
(value-returning function) 

(mixed type  

expressions)C++ (compiler)(set of 

rules)
 

 
 

Type Coercion in Arithmetic and Relational 
Expressions 

 
 (operator)

(2 operands)3.4 * sumvar1 / var2
(promoted)(widened)

(temporarily)(match)
(promotion)––

 
 

char, short, bool, enumeration
intint

(result)int 
 




(lower type)(higher type)
 



  

 Precedence of Types 
 

 (lowest )(highest) 
 

     int 
     unsigned int 
     long 
     unsigned long 
     float 
     double 
     long double 

 
 

someFloat + 5           
char, short, bool, 

enumeration
intfloat
5float5.0

(entire expression)float 
  


someInt <= someFloatsomeInt

(floating-point representation)
(comparison)

bool
truefalse 
 

 
C++ 



  

   
FromToResult of Promotion

doublelong double
 

floatdouble
 

Integral type   

Floating-point type



 

Integral type 
Its unsigned counterpart



 


Signed integral type


longer signed integral type


 


Unsigned integral type


( 

longer integral type (either
signedor unsigned


 

 
charint(compiler dependent)

charcharunsigend char
(nonnegative integer)

charcharsigned char
(negative integer) 

 


 
Type Coercion in Assignments, Argument Passing and Return of 
a Function Value 

(promotion)(widening)
(loss of information)



  




(demotion)(narrowing)(data 

values)
(throwing 

out)
 

(promotion /widening)


 
(demotion / narrowing)

 
 
 

v = e 

vev, e 
 ve 
 veev

v 
 veev

v 
 

(demotion)
(shrinking) 

- (longer integral type)
(shorter)longint



  

(discarding)
(leftmost bits)(most 

significant)(binary number 

representation)
 

- (a floating-point type)
(an integral type)(truncation)

(fractional part)(an undefined 

result)
(destination variable(fit)
(whole-number part)

 
- double 

float(loss of digits of 

precision) 
 




(mapping of arguments onto parameters)
ReturnINT-MAX32767

 
 

void DoSomething (  int n) 
{ 
   
} 

 
DoSomething (50000); 



  

50000longINT_MAX
50000

(fits)(location)int 
 

  
int SomeFunc (  float x) 
{ 
   
 return 70000; 
}

70000intint
 

 
(whole 

numbers)int 
 (floating-point arithmetic)

(numerical inaccuracies)
 

 (smaller integral types)
char , short

(overflow errors) 
 longint

(arithmetic) 
 

(floating-point)


 
 



  

(significant digits)(first 

nonzero digit)
(plus)0(exact) 
(precision)(maximum number)

(can be represented) 
 

 (limits)
(supports ten 

digits of precision for floating-point numbers) 
i) 1.4 E + 12  +  100.0 
ii) 4.2 E – 8   +  100.0 
iii) 3.2 E – 5  +  3.2 E + 5 

 
i) 1.4 E + 12  (to 10 digits) 
ii) 100.0  (to 10 digits) 
iii) 3.2 E + 5  (to 10 digits) 

 



  

 
 
  

enum VisibleColors 
{ 
      RED, ORANGE, YELLOW, GREEN, BLUE, INDIGO, VIOLET 
}; 

For(counting)
REDVIOLETrainbow

VisibleColors 
 

 (fourr digits of precision)
 

400400.000 + 199.9 


 (expresion)

(expression statement) 
sum = 0     
sqrt (x)     
y = 17;     
count ++    


  
 sumOfSquares = sumOfSquares + x * x; 

 
 count = count -1; 

(decrement operator) 
  if (n > 8) 
       k = 32;  

      else 



  

       k = 15 * n; 

(single assignment statement)
? 

 
 chchar

 
for (ch = 'd'; ch <= 'g'; ch ++}      
 cout << ch; 

ch = 'F';        
cout << ch <<  '  ' << int (ch); // Assume ASCII 


  

cout << “Notice that \nthe character \\ is a backslash. \n "; 


  
 

enum SeasonType {WINTER, SPRING, SUMMER, FALL}; 
SEASONTYPE  SEASON; 

(vaild)
(invalid) 

 season = WINTER; 
 season = 3; 
 season ++; 
 season = SeasonType (season +1); 
 cin >> season; 
 if (season >= SPRING) 

 
 for ( season = WINTER; season <= SUMMER; 

  season = SeasonType (season +1)) 
 

 



  

 (T/F) 
 C++ 

ziseof ( int) < size ( long )
  

enum Colors (RED, GREEN, BLUE); 
 
Colors myColor; 
enum {Red, GREEN, BLUE} yourColor; 

myColoryourColor
 

 (header file)mytypes.h
(preprocessor directive) 

# include <mytypes.h> 

(inserting)
 

   alpha /= beta + 25; 
 alpfa = alpha / (beta + 25); 

  char  someChar = '\'  '; 
someChar 

 
5432.1 + 3.051

5435.151 
 


3.2E-12 + 100.0100.0 

 someIntint
09

(corresponding digit character)someChar 
someChar = char ('0' + someInt); 



  

 
 

(promotion)(demotion)
 

   someInt = someFloat 
 (evaluating) someFloat + someLong 
 someDouble

someFloat  
 int 

return someShort; 


 while(copies)

(whitespace characters)
inFile(input file stream)outFile

(lowercase letter)(uppercase)


(detecting) 
 
  

int    n; 
char ch1; 
char ch2; 

 
 n(two-digit number)n

(two single characters)ch1, ch2ch1
(higher-order digit)ch2

(lower-order digit)n = 59ch1'5'ch2



  

'9'(same order)
/, % 

 
 beta

floatbeta100.0


(overflow)If


 
FLT_MAXfloat   
 

  
  

CS126, CS206, CS300, CS337, CS352, CS455
  
  
 

 
 
  
 
 For(domain)

today


 
 



  

 
 

int Ratio  (  /* in */ int int1, 
       / * in * / int int2  ) 
{ 
 return float ( int1) / float ( int2); 
} 


(type promotion)(demotion)
 

 
 


'T''U'TUESDAY 

 

 
 
 
 
 
 
 
 



  

 
 
Arrays 

 
 
 

 


 
  

S0, S1, S2, S3, …., S199 

 



 
 


















  


 

sum = o; 
for (i = 0; i < 200; i ++) 
{ 
 cin >> S [i]; 
 sum = sum + S [i]; 
} 
avg = sum / 200.0; 
cout << "average = " avg << endl; 
 

avg




 





… 

 









S



  

S[4]4S[140]
140S[i]i

i


 
 


(Array Declaration)

 
  float S[200]; 

S200float 


intfloat 
 int Alfa [50]; 


Alfa

floatS 
 

(simple variables) 
 sum = sum + S [100]; 

100Ssum
S [100](subscripted variable)

S100 


for 
for (i = 0;   i < 200;   i ++) 
 cin >> S [i]; 

  



  

 
 

S0, S1, S2, S3, …., S199 

 
  

200/)S(avg
199

0i
i




  
199,...,2,1,0i;avgSD ii   

 
 D

avg 
// ******************************************** 
// ScoresAverage program 
// ******************************************** 
#include <iostream> 
 
using namespace std; 
 
int main ( ) 
{ 
 float S[200]; 
 float D[200]; 
 int i; 
 float sum; 
 float  avg; 
 
 sum =  0; 
 for (i = 0;   i < 200;   i ++) 
 { 
  cin >> S[i]; 
  sum = sum + S[i]; 
 } 
 avg = sum / 200.0; 

cout << "average = " << avg << endl; 
 for (i = 0;   i < 200;   i ++) 



  

 { 
  D [i] = S[i] - avg; 
  cout << " i = " << i << "  difference =" << D [i] << 
endl; 
 } 
 return 0; 
} 


(reverse order) 

 
 

// ******************************************** 
// ReverseNumbers program 
// ******************************************** 
#include <iostream> 
 
using namespace std; 
 
int main ( ) 
{ 
 int value [1000]; 
 int number; 
 
 for (number = 0; number < 1000; number ++) 
  cin >> value [number]; 

for (number = 999; number >= 0; number --) 
cout << value [number] << endl; 

 return 0; 
} 

 
  One-Dimensional Arrays 

 
 value

S
(one-dimensional array)(collection)



  

(index value)
number

(index) 
 

 
(size)
(elements)

(components) 
int value [1000] 

1000int
(index value) 01

999 
 

 
(position)

(multidimensional arrays)
 

 
  

DataType ArrayName [ConstIntExpression]; 

ConstIntExpression(integer expression)
(literal constants)(named constants)


0n(range)(index 

values)0n-11n 
float angle [4]; 
int testScore [10]; 



  

 
 

 angle   testScore 
angle [0]   testScore [0]  
angle [1]   testScore [1]  
angle [2]   testScore [2]  
angle [3]   testScore [3]  
   testScore [4]  
   testScore [5]  
   testScore [6]  
   testScore [7]  
   testScore [8]  
   testScore [9]  


 
angle, testScore 

 
 


 

ArrayName [IndexExpression] 

IndexExpression
(operators)

(function calls)
(integer value)(index expression)

char, short, int, long, bool
(integral types)

(enumeration types)
(implicitly coerced) 

 



  

 angle
 

angle [0] = 4.93; 
angle [1] = -15.2; 
angle [2] = 0.5; 
angle [3] = 1.67; 

 
 

angle
angle [0] 4.93 
angle [1] -15.2 
angle [2] 0.5 
angle [3] 1.67 

 
angle 

 


angle [2]float 
angle [2] 

 
angle [2] = 9.6;  

cin >> angle [2];  

cout << angle [2];  

y = sqrt (angle [2]);  

x = 6.8 * angle [2] + 7.5;  


(constant)

 
int values [1000]; 

 



  

 
 value [counter] = 5; 

 if (value [number +1]  10 ! = 0) 

    

5
counter05
counter15…

number + 1
10

number +10
number +1

1…
 
  

 Value  
value [0]  ) value [0]. 
value [1]   

value [2]   

. 

. 

. 

  

value [9]  )i = 9value [i], 
. 
. 
. 

  

value [25]  )j = 3 value [7*j+4]. 
. 
. 
. 

  

value [999]   

 
 



  

 string (class)
 

string   aString; 
 
aString = "Salam"; 
cout <<   aString [3];  // Prints 'a' 

stringstring
C++(advanced C++ technique)

(operator overloading)operator
(string component selection)

(array element selection)
string object(similar)

(array of characters)(special 

properties) 
 

 
 Out-of-Bounds Array Indexes 

  
float alpha [100]; 

99 
alpha [i] = 62.4; 

i099 
(memory location)

(outside the array)C++
(invalid index)(compile time)

(run time)i100
62.4





  


for


alphaiint 

for ( i = 0;    i < 100;   i ++ ) 
 alpha [i] = 0.0; 

 
for ( i = 0;    i <= 99;   i ++ ) 

C++
(100)
<<= 

 
 

Initializing Arrays in Declarations 
C++

 
int delta = 25; 

25(initializer)


{}
 

int age [5] = {23, 10, 16, 37, 12}; 

age [0]23 

age[1]10…
{}

(synatx error message)
 



  

(simple 

variables)
(static array)

(global)static(within a 

block)
(control)(auomatic array)

(local)static
 

 C++
 

float temperature [ ] = { 0.0, 112.37, 98.6}; 

(compiler)
3


(char arrays)(C string) C 

 
 

Aggregate Array Operations 
  


C++x, y

 
int   x [50]; 
int   y [50]; 

 
 
 yx(aggregate assignment) 

x = y;   // Not valid 



  

yx
 

for   (index = 0;   index < 50; index ++) 
        x [index] = y [index]; 
 

 (aggregate comparison)
 

if ( x = = y )   // Not valid 

 
 aggregate I / O 

cout << x;   // Not valid 

I  / OC
(C string)(char arrays) 

 
 (aggregate arithmetic)

 
x = x + y ;   // Not valid 
 

 (return an entire array)
(value-returning function) 

return x;   // Not valid 


(argument) 

DoSomething (x);
 

 
 

Examples of Declaring and Accessing Arrays 
 



  

occupants
(integers)(apartments)(apartment 

building) 
                                       occupants  
occupants [0]  
occupants [1]  
occupants [2]  

. 

. 

. 

 

occupants [349]  

 
occupants 

 


(occupancy rates) 
 

const int BUILDING_SIZE = 350; // Number of apartments 
 
int occupants [BUILDING_SIZE]; // occupants [i] is the number of 
     // occupants in apartment i 
int totalOccupants;   // Total number of occupants 
int counter;    //Loop control and index variable 

 
 

3
 

occupants [0] = 3 

5 
occupants [1] = 5 

occupants
 

 



  

totalOccupants = 0; 
for (counter = 0;  counter < BUILDING_SIZE;  counter ++) 
      totalOccupants = totalOccupants + occupants [counter]; 

 
BUILDING_SIZE

FOR


350400
constBUILDING_SIZE

(literal value )350BUILDING_SIZE
FOR 

   
 (array index)(integer value)

(positions)
…(int 

index)C++
(more flexibility)
(integral type)(enumeration type)

(index expression)
0

 
 

 
enum Drink {ORANGE, COLA, APPLE,  GINGER_ALE , CHERRY,   LEMON}; 
 
float salesAmt [6]; // Array of 6 floats, to be indexed by Drink type 
Drink flavor;  // Variable of the index type 

Drink(enumerators) 
ORANGE,  COLA,  ……………..,   LEMON 



  

(internal representation) 
0,   1,  …. ,  5 

 
salesAmt(group)
float(kind)
(drink) 

 
                                                                                            SalesAmt 
            salesAmt [ORANGE] (i.e., salesAmt[0])  
               salesAmt [COLA] (i.e., salesAmt[1])  
             salesAmt [APPLE] (i.e., salesAmt[2])  
salesAmt  [GINGER_ALE] (i.e., salesAmt[3])   
       salesAmt [CHERRY] (i.e., salesAmt[4])  
        salesAmt [LEMON] (i.e., salesAmt[5])  

 
salesAmt 

 
salesAmt

 
 

 
for (flavor = ORANGE; flavor <= LEMON; flavor = Drink (flavor +1)) 
      cout << salesAmt [flavor] << endl; 

 
 

const int NUM_STUDENTS = 10; 
 
char grade (NUM_STUDENTS];    // Array of 10 student letter grades 
int   idNumber;       // Student ID number (0 through 9)  

 
grade 



  

 
                                          grade 

Grade [0] 'F' 
Grade [1] 'B' 
Grade [2] 'C' 
Grade [3] 'A' 
Grade [4] 'F' 
Grade [5] 'C' 
Grade [6] 'A' 
Grade [7] 'A' 
Grade [8] 'C' 
Grade [9] 'B' 

 
 

 grade  


 
cin >> grade [2];(input stream)

(next nonwhitespace 

character)grade
(indexed by) 2 

grade [3] = 'A';'A'grade3 
idNumber = 5;5(index variable) idNumber 

grade [idNumber] = 'C';'C'gradeidNumber
5 

for 
for (idNumber = 0;   idNumber < NUM_STUDENTS;   
       idNumber ++) 
       cout << grade [idNumber];  
 

for (idNumber = 0;   idNumber < NUM_STUDENTS;            



  

       idNumber ++) 
       cout << " Student " << idNumber  
               << " Grade " << grade [idNumber]; 
               << endl; 

  

 grade
 

FBCAFCAACB
 idNumber(index)

(student's 

identification number)
(more readable 

form) 
Student 0 Grade F 
Student 1 Grade B 
   
Student 9 Grade B 

 
 

Passing Array as an Argument 
 

 


(passed by value)(by reference)
(stream variables)(data 

files) 
 



  

 C++(by default)
(append)

ampersand (&) 
int SomeFunc ( float param1,  // Passs-by-value 
                   char& param2) // Pass-by-reference 
{ 
   
} 

C++
&

(parameter)(argument)
(its base address)
(memory address of the first element of the array)

(location)
(caller's actual array)(access)

 
 

ZeroOut
arrfloat(of any size) numElements  
 

 
void ZeroOut ( /* out */ float arr [ ], 
                /* in */ int   numElements ) 
{ 
 int i; 
  
 for (i = 0; i < numElements; i ++) 
        arr [i] = 0.0; 
} 

arr(size)
(compiler)



  

float
floatZeroOut

for 
 

 ZeroOut
floatZeroOut

(to zero out two arrays of 

different sizes)
(a function prototype) 

void ZeroOut ( float [ ],  int );  // Function prototype 
  
int main ( ) 
{ 
 float velocity [30]; 
 float refractionAngle [9000]; 
   
 ZeroOut (velocity, 30); 
 ZeroOut (refractionAngle, 9000); 
   
} 

   
 
(modifying)(caller's 

argument)C++


const
 

 
Copy(int array) source

sizedestination 



  

 
 

void Copy ( /* out */ int destination [ ], 
           /* in */     const int source [ ], 
          /* in */               int size                      ) 
{ 
 int i; 
 
 for (i = 0;  i < size; i ++) 
        destination [i] = source [i]; 
 
} 

 destination
(to be modified)

sourceconst
sourceCopy

(compile - time error)    
(array parameter)(incoming 

only)(declare)const
(argument) 
 

 (argument passage)
(simple variables)

(one-dimensional arrays) 
 

 
 


 

ArgumentParameter Declaration for 
a Pass by Value 

Parameter Declaration for 
a Pass by Reference 

 int  costint &  price

  int arr [ ]



  

 
const

(modifying the parameter) 
 

(argument passage)
(to pass an array element)

(an entire array)ZeroOut
(base address)float(first 

argument) 
float velocity [30]; 
  
ZeroOut (velocity [30],  30); // Error 

 
velocity [30](single array element)

 
 

30velocity
029 

 
 Notation 

 
 


 

// Assert : velocity [i].. velocity [j] have been printed 

 
 

// Assert : velocity [i..j] have been printed 



  

velocity [i]velocity [j] 
 

 (dot - dot notation)
C++

 
 

ZeroOut
(preconditions)(postconditions)

 
 

void ZeroOut ( /* out */ float arr [ ], 
                /* in */ int numElements ) 
// Precondition: 
// numElements is assigned 
// Postcondition: 
// arr [0.. numElements-1] = = 0.0 
 
{ 
 int i; 
  
 for (i = 0; i < numElements; i ++) 
        arr [i] = 0.0; 
}

Typedef 
Using Typedef with Arrays 

 
 Typedef(array type)

 
typedef float FloatArr [100]; 

   FloatArr (type) 
"100-element array of float" type 

 



  


 

FloatArr 
FloatArr  angle; 
FloatArr  velocity; 

(compiler) 
float  angle [100]; 
float  velocity [100]; 

 
Typedef

 
   

 
 

 
 
 (two lists)

(positive integers)(data file)
(negative integer)

(identical)


(nonmatching pairs)
500 
(Two sample runs)

 
 
 
 



  

    
Data Set 1  Data Set 2 

21  21
32  32
76  76
22  22
21  21
-4  -4
21  21
32  32
76  176
22  12
21  21

    

Output   Output 

The two lists are identical   Position 2:   76 != 176 

   Position 3:   22 != 12  

 
 

// ********************************************************************         
// CheckLists program 
// There are two lists of positive integers in a data file, 
// separated by a negative integer. This program compares the two 
// lists. If they are identical, a message is printed. If not, 
// nonmatching pairs are printed. Assumption: The number of values 
// in both lists is the same and is <= 500 
// ********************************************************************          
#include <iostream> 
#include <iomanip> // For stew ( ) 
#include <fstream> // For file I/O 
#include <string> // For string class 



  

using namespace std; 
 
const int MAX_NUMBER = 500; // Maximum in each list 
 
void CompareLists ( const int [ ], int, ifstream& bool&  ); 
void OpenForInput ( ifstream&  ); 
void ReadFirstList ( int [ ] , int&, ifstream&  ); 
 
int main ( )  
{ 
 int firstList {MAX_NUMBER}; // Holds first list 
 bool allOK;    // True if lists are identical 
 int numVals;    // No. of Values in first list 
 ifstream dataFile;    // Input file 
 
 OpenForInput (dataFile) ; 
 If (  !dataFile  ) 
       return 1; 
 
 ReadFirstList (firstList, numVals, dataFile); 
 allOK = true; 
 CompareLists (firstList, numVals, dataFile, allOK); 
 If (allOK) 
  cout << "The two lists are identical" << endl; 
 return 0; 
} 
  
 
 
 
 
// ********************************************************************         

void OpenForInput( /* inout */ ifstream& someFile )    // File to be 
                //opened 

 //Prompts the user for the name of an input file 

 //and attempts to open the file 

{ 
 . 
 . (Same as  in ConvertDates program Chapter 5) 
 . 
} 
 
// *****************************************************************    



  

void ReadFirstList( 
            /* out */   int       firstList[],     // Filled first list 

/* out */   int&      numVals,        // Number of values 
/* inout */ ifstream& dataFile    )   // Input file 

 
 //Reads the first list from the data file 

 //and counts the number of values in the list 

{ 
    int counter;     // Index variable 
    int number;      // An input value 
    counter = 0; 
    dataFile >> number; 
    while (number >= 0) 
    { 
 firstList [counter] = number; 
 counter++; 
 dataFile >> number; 
    } 
    numVals = counter; 
} 
 
//******************************************************************  

void CompareLists) 
/* in */    const int       firstList[],    // 1st list of numbers 
/* in */          int       numVals,        // Number in 1st list 
/* inout */       ifstream& dataFile,   // Input file 
/* inout */       bool&     allOK       ) // True if lists match 

 
 //Reads the second list of numbers 

 //and compares it to the first list 
{ 
    int counter;    // Loop control and index variable 
    int number;     // An input value 
 
    for (counter = 0; counter < numVals; counter++) 
    { 
        dataFile >> number; 
        if (number != firstList[counter]) 
    } 
            allOK = false; 



  

            cout << "Position " << counter << " : " 
                     << setw(4) << firstList[counter ] << " != " 
                     << setw(4) << number << endl; 
} 


 
 (parameter)

(function heading) 
  

 
 



  

 
 
 SomeFunc  

 xfloat
 (Inout parameter) 

 x float 
 (In parameter) 

 
  

const  int SIZE = 30; 
char   firstName [SIZE] ; 

 'A'
firstName 

 firstName 
 ForfirstName(blanks) 
 

firstName(balnk) 
n = 0; 
cin.get (letter); 
while ( letter != '  ' ) 
{ 
 firstname [n] = letter; 
 n ++; 
 cin.get (letter); 
} 

For(inputdata) 
 
  

 
(fixed)(compile time) 



  

 
(integral or enumeration type) 

 (structured 

data type) 
 C++

float, double, long double 
C++(index type)

(integral type) 
 (individual component)

(parameter) 
 C++(by value)

(by reference) 
  

int beta [20]; 

 
i beta [3]

 
ii cout << beta

 
iii beta = beta + 1; 

1 
  

enum WeatherType {SUNNY,  CLOUDY,  FOGGY,  WINDY}; 
int  frequency [4]; 

  
cout << frequency [CLOUDY]; 

        (syntactically valid)         



  

 C++(array indices)
(out-of-bounds)(running) 

  
void someFunc (  float x [ ] ) 

(compile-time error)
 

 const
(function heading) 

  
if (score [studentID] >= 90) 
    letterGrade [studentID] = 'A'; 

  (parallel arrays) 
  

typedef  char  NameString [31]; 
NameString  studentName [20]; 

   cin >> studentName [2]; 
  (valid) 
 

  
 float 
 int 
 (double precision 

floating point array) 
  
 

  
 CLASS_SIZE 

 



  

 quizAvgCLASS_SIZE


floating-point 
 

  
 BattleType

(battle names) 
 intsightings

(to be indexed )BattleType 
 

  
const int SIZE = 100; 
 
enum Colors 
{ 
      BLUE,  GREEN,  GOLD,  ORANGE,  PURPLE, RED,  WHITE,  BLACK   
}; 
int count [8];    
Colors cIndex;    // Index for count array 
Colors rainbow [SIZE]; 
int rIndex;    // Index for rainbow array 

 
 count 
 WHITErainbow 
 GREENrainbow 
 count(indexed by)BLUE 

 count 
 
  

# include <iostream> 
 



  

using namespace std; 
 
int main ( ) 
{ 
 int a [100]; 
 int b [100]; 
 int j; 
 int m; 
 int sumA = 0; 
 int sumB = 0; 
 int  sumDiff = 0; 
 
 cin >> m; 
 for (j = 0;  j < m; j++) 
 { 
  cin >> a [j] >> b [j]; 
  sumA = sumA + a [j]; 
  sumB = sumB + b [j]; 
  sumDiff = sumDiff + (a[j] - b[j]); 
 } 
 for (j = m -1;   j >= 0;  j--) 
  cout << a [j] << '  ' << b [j] << '  ' 
         << a [j] - b[j] << endl; 
 cout << endl; 
 cout << sumA << '  ' << sumB << '  ' << sumDiff << endl; 
 return 0; 
} 
 
Data 
    5 
11  15 
19  14 
 4    2 
17   6 
  1   3 

 10  20  30  40 
int arr [4] = {10,  20,  30,  40}; 
int index; 
for (index = 1;  index <= 4;  index ++) 
 cout << '  ' << arr[index];

 20 30 40 24835 



  

  
 
  

int sample [8]; 
int i; 
int k; 

sample


(undefined value) 
  for (k = 0; k < 8; k ++ 
  sample [k] = 10 – k; 
  for (i = 0; i < 8; i++) 

  if (i <= 3)  
sample [i] = 1; 

else 
sample [i] = -1; 

  for (k = 0; k < 8; k ++ 
if (k % 2 == 0)  

sample [k] = k; 
else 

sample [k] = k + 100; 
 
  

 

int gamma[3] = {5, 10, 15};       
int i; 
for (i = 0; i < 3; i++) 
    cout << gamma[i] << ' '; 
int alpha[5] = {100, 200, 300, 400, 500};     
int i; 
 
for (i = 4; i > 0; i--) 
     cout << alpha[i] << ' '; 



  

int alpha[5] = {100, 200, 300, 400, 500};     
int i; 
 
for (i = 4; i >= 0; i--) 
    cout << alpha[i] << ' '; 


  

int arr[5]; 
int i; 
 
for (i = 0; i < 5; i++) 
{ 
    arr[i] = i + 2; 
    if (i >= 3) 
        arr[i-1] = arr[i] + 3; 
} 

arr [1] arr [3] 
 

 arrfor 
int j = 0; 
 for (i = 0; i < 5; i++) 
 { 
     arr[i] = i+j; 
     j = j + 1; 
 } 


 beta5000for

 
beta [0],  beta [2],  beta [4], … , beta [4998] 

 int 
for (i = 0; i < 5000; i = i + 2)        
      cout << beta[i] << endl; 

for (i = 0; i < 2500; i++)         
      cout << beta[2*i] << endl; 



  

for (i = 0; i < 2500; i++)         
      cout << beta[i]*2 << endl; 


 alpha int

alpha 
cin >> alpha[0] >> alpha[1] >> alpha[2];      
cin >> alpha;            
for (i = 0; i < 3; i++)          
     cin >> alpha[i]; 

cin >> alpha[0];           
 cin >> alpha[1]; 
 cin >> alpha[2]; 

   


C++ 
const int MAX_STUD = 100; // Max.Number of students 
 
bool failing [MAX_STUD]; 
bool passing [MAX_STUD]; 
int grade; 
int score [MAX_STUD]; 


 false

failingfailing(parameter) 
 failingscore 

failingtrue
score60length

(length   MAX_STUD) 
 passingscore 

passingtrue



  

score60
MAX_STUD 

 

 PassTally
passing(reports)true

passing 
 
 Error

passing, failingtrue
(corresponding elements)passing, failing 

 

 
 grade, 

scorescoregrade 
 
 score

scorescore
lengthlength <= MAX_STUD 

score[0]score [length -1] 
score[1]score [length -2] 
  

score [length -1]score [0] 
   

 CheckLists 
ReadFirstListfirstList
constfirstList 



  




(float) 



500
 

 
  

T1 , T2 , T3 , ... , T40 

  
Tav

T T T   1 2 40
40
 

 Ti
 

Di = Ti - Tav ,   i = 1 , 2 , ... , 40 

 
 

 
S A A A A A     1

2
3
2

5
2

7
2

99
2  
 

 A 
A1 , A2 , ... , Ai , ... , A40 

 ii


(i = 0) 
 Y

NNY 



  

Y1 , Y2 , Y3 , ... , YN
 (Average) 

AVG Y Ni
i

N



 /

1
 

  Standard Deviation) 

21

2

AVGSD
N

Y
N

i
i



 

 

 A
 

   
SMSQRT A A A   1 2 50 

  AMAX 
  AMAX

B 
 
 

 
 
 


 

 
 

 

 L , M
LM



  


 

 
 Y 

Y = F(x) = a0 + a1x + a2x
2 + ... + aix

i + ... + anx
n

 nx 
  

a0 , a1 , a2 , ... , an


 
x 

 

 
D 

D1 , D2 , ... , D500
  
  SUM 
  BIG 
  N 

 
 A , BNN  20

 
  (i N 

    (ii A , B 
    (iii X 
  SAiBi

i 



  

  AV
 

 

AV

Ai
i

N
Bi

i

N

N
 

 



1 1
2


  XNEW 

XNEW = X - P(X) / P(X) 

  

   P(X)  = A1+A2X+A3X
2+...+Ai+1X

i+...+ANXN-1

   



 A Xi

i

i

N

1
0

1
 

  P(X) = A2+2A3X+3A4X
2+...+iAi+1X

i-1+...+(N-1)ANXN-2

  





 iA Xi

i

i

N

1
1

1

1
 

 
 









TPL
ATD

 
S TPL A

TD
 * 



  

 TPL
 

ND )أ ( 
NL )ب ( 
TD )ج ( 
TL )د ( 

S
S = 0

 
 

 
(Exchange)(Bubble Sort)
 

 
 

 







 

 
 
 

    



  

      

  
n,a1,a2,...,an

  

    

 m=n   

    
 test = 0 

j=1 
  

    
  

aj+1< aj 
 

 

 

 

temp=aj 
aj=aj+1 

aj+1=temp 
test=1 

 j=j+1   

    

    

 j=m   
  


 

  

 test=0   
a1,a2,...,an 

    
 m=m-1   

     
     
 m=1    

 
 
 
 

 



  

             
             
             
            
             
            
             
            
             
            
             
            
             


 


 


 


 


 


 


 

 

 

 



  

 S Ti
i

 
1

100


 
T1 = 0 
T2 = 1 
Ti = Ti-1 + Ti-2  ; i = 3 , 4 , 5 , … 


Fibonacci 

 Ann  50
n A




 
2.0 -8.0 

-17.0 7.0 
25.0 3.0 
3.0 25.0 
7.0 -17.0 
-8.0 2.0 

  

 
  

      
         
             
       
         

             
       



  

)١( 


 
)٢( 

 
 )أ (

 
 )ب (

 
 )ج (

 
 

M M  6 )أ ( 
 ID 
  

N1 N2 , ... , Ni , ... , NM
 )ب (

 

N 

 
 A , B N

N <= 10B
A2 

  
A : 0 5 0 3 0 2 5 
B : 2 7 4 6 3 8 3 
sum = 7 + 6 + 3 = 16 



  

 A,B
SA,SB

MaxAA
MaxBB

 
 
 A , B

AvgA , AvgB
 

 

 
nn  100 

  
  
  
 M  
 C  
 B  
 n = 5 

9911 90  C 
9912 80  M 
9913 75  B 
9914 60  M 
9915 88  C 

  
 )أ  
 )ب  
 )ج 

 



  

 (weighted averages)


score1 , score2 , score3 
 nn  50

(test weights)weight1, weight2 , weight3


4 digits
(Weighted Average)  

Weighted Average = weight1  score1 + weight2  score2 +  

                                 weight3  score3
  
  

0.35   0.25   0.40  (test weights)   
100  76  88  1014 (test scores and ID)   

 
 


 

 


 
 )أ 

 
P  )ب 

 
P = $ 6500.00 + $ 750.00 * (m-2) 



  

 m
mm

 
    

1041 12.180 4
1062 13.240 3 
1327 19.800 2 
1483 22.458 8 
1900 17.000 2 
2112 18.125 7 
2345 15.623 2 
3210 3.200 6 
3600 6.500 5 
3601 11.970 2 
4725 8.900 3 
6217 10.000 2 
9280 6.200 1 


(T/F : true - false)


T/F 

  
0080 FTTFTFTTFT
0340 FTFTFTTTFF 
0341 FTTFTTTTTT 
0401 TTFFTFFTTT 
0462 TTFTTTFFTF 
0463 TTTTTTTTTT 
0464 FTFFTFFTFT 
0512 TFTFTFTFTF 
0618 TTTFFTTFTF 
0619 FFFFFFFFFF 
0687 TFTTFTTFTF 
0700 FTFFTTFFFT 
0712 FTFTFTFTFT 
0837 TFTFTTFTFT 

 
FTFFTFFTFTNN  20





  

ID
BEST

ID 
� Best (Best-1)A = 

� (Best-2)(Best-3)C = 
� F =  
 

 


 
 




 
 

 



 
 




 
 

  
 



  

     8 
+ 5  

   13 
 

Carry 

1 = 
Sum 

3 = 
 

 
 


 

 


 
  
   

١( 
List 

List[I]i
 

٢(  
٣(  
 
 

     
      

     
 
 



  

 
Break (x , whole , fraction) 

 wholefraction
x 

 int
 

 A


 
 


X,Yn
Z 

 A,B


A,BC
A , B , C 

 
(adjusting)

floatn(shifting)
 

8.08.0


- 6.5- 6.56.5
 

 
adjust (a,n) ; 



  


 

 
shift (a,n) ;

 


 

 
zeroav (a , n) ; 

 
kn

 
VALUES IN ARRAY 
1. XXX 
2. XXX 
3. XXX 

  
 

 prtval (k, n);
 
 bigarra , b , c 

float50
a , b c 

 ab
ca

cb 
 
bottom  

float  :  b

(test value)float  :  limit 



  

(adjusting)b
limit 

limit
limit  

 bottom (b , limit)  
 


b01
 

chng (b) ; 

 b 
 
 

modify (x) ; 

 x50float
(reversing the order)

 
 
 yfloat

(experimental measurements)
(interference)(noise)




yfloat
 

 
 



  

scalefloat
an 50n 


0.0 , 1.0 





























0.2

0.6

0.8

0.4




















25.0

75.0

0.1

5.0

n = 4









 

 scale 
scale (a , n) ; 
 

a50float
scaleaa

 
 

(procedure)
(parameters)X , Y

floatn(length)
 

 (procedure inputs) X , n 
 (procedure outputs) Y 
 (copying)XY

 
Y[1] = X[n] , Y[2] = X[n-1] , … , Y[n-1] = X[2] , Y[n] = X[1] 


SubsequencesXn

Yn
(array subsequences)X 

y1 = x1 



  

y2 = x1 + x2 
y3 = x1 + x2 + x3 

  

yi = x1 + x2 + …+ xj + …+ xi 

  

yn = x1 + x2 +  ………… + xn 

   y x i ni j
j

i
 


; , , ,...,1 2 3

1
 

  X = {4 , 2 , 5 , 1 , 10} 
  Y = {4 , 6 , 11 , 12 , 22} 
 A

 
Ai = i ; i = 1 , 2 , … , 10 

B
A 

 
(method of least squares)

(xi , yi)n
y = a + bx 

    
   

a b
yi b xi

n

n xiyi xi yi

n xi xi





  



 


,

2 2  

  
 

Procedure LSTSQ (X , Y , N , A , B) 
 a , b 

(x1 , y1) , (x2 , y2) , … , (xn , yn) 

 
a , b 

y = a + bxa , b 
freqa , n 



  

  afloat 
  nfloat 
  na 
 X

freq
 

 
ascenda , na

floatntruea
false 


n 

descndtrue 
a 

 
bounddafloat

rmin , rmaxfloattrue
a(lower 

bound) rmin(upper bound) rmax
false 

 


 
 maxs 

floata
n 



  

 rangefloat
afloatn


a , n 

 
closefloata , n 

afloatna 
(nearest / closest element)

(average value) 
 
(characters)

25A
a = count (b) ;ab

 
 


 
  :  A

  :  i , j 

  
 
 A , B

NPROD (A , B , N) 

  

A B A B A B A Bi i N N
i

N
   


1 1 2 2

1
 



  

 X , Y , Z


 

 











x zi i
i 1

40 2

 

 
     

  

x x x z z z

x z x z x z
1
2

2
2

40
2

1
2

2
2

40
2

1 1 2 2 40 40

 



. 
            x y z x y z x y z1 1 1 2 2 2 20 20 20  


 X

M 
NCOUNT (X , M , J , K , ITEM)

 ITEM
J(K  J) K

XX 
X = [0 , 1 , 1 , 2 , 0 , 0 , 0 , 0 , 2] 

NCOUNT (X , 9 , 2 , 7 , 0) = 3    
  A 

 
AN0 
AN1 
 A

N 
 

L 
 

      float Y (X, N, MEAN)  



  

YMEANY
XN

MEAN
 

            
X X XN

N if MEAN1 2 1
  




 

Y =   

        X X X if MEANN N1 2

1
2. ...  

 AK


AK
 

 
 n 

  X1 , X2 , … , Xn 
    Xi

i

n




1
 

   
 n1n1  30A

n1  
 n2n2  40B

n2  
 AV

 

AV
Ai

i

n
Bi

i

n

n n










1

1

1

2

1 2
 



  

 A
B

AV 
 
 

POLY (A , N , X , P , PD)
 AN+1

PPDX
 

P = P(x) = A1 + A2x + A3x
2 + … + Ai+1X

i + … + AN+1X
N 

   


A Xi
i

i

N
1

0


PD = P(x) = A2 + 2A3x + 3A4x
2 + … +iAi+1X

i-1 + … + NAN+1X
N-1 

  



 iA Xi

i

i

N

1
1

1


  
C 

C1 , C2 , … , C10 
Y 

 POLYYNEW
 

 YNEW Y
P Y
P Y

   

  P Y C Yi
i

i
  


1

0

9 

YNEW 
 
  

MAXMIN (A , N , BIGA , SMALLA) 



  

 BIGASMALLA
N

A 
 MMX

 
X1 , X2 , X3 , … , XM

 MAXMIN(XHIGH)
(XLOW)X1 , X2 , X3 , … , XMM  20 

 
 AVG (X , N)N

X1 , X2 , X3 , … , XN 

X Ni
i

N












1
/ 

 A , BNA , NB
 


SA , SB 

AVG


 
 

 SMALL (A , N)
AN 

 



ID 



  

 


 
   

AVNZ (A , M , N , AVA , AVG , NZ) 

  AM 
 AVAAVG

NA 
AVA
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 N
NZ 

 BETA


BAMEANBGMEAN
BETANBCNT

 
 
   

SEARCH (BUFFER , N , KEY , FOUND , INDEX) 

 KEYBUFFER
N

FOUND1INDEX
BUFFER 

FOUNDINDEX 
 A

X



  


A 

 
 JESTN1

KSET
N2 

INTER (JSET , N1 , KSET , N2 , JKSET , N3)
JKSET

JKSETN3
JSET , KSET 

 


BADR
OHOD

 
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  

 ZG
 

 
 
 

NUM 
 

 

NUM  1000 
 

 
 
S=0 

FACT=1 
 
 
 

M=(NUM DIV FACT)*FACT 
 

    

MNUM              FACT = 
                             FACT + 

1 

 
 

FACT 
 
 
 

S=S+FACT 
 

 

SFACTNUM  



  

 
GCDN1 , N2

N1 , N2
 

 )أ (
N1 , N2 

 , M )ب (

N
MAXM , N 

 
 G MAX MAX eMAX   sin .2 5  

 
 na , x

ax


 
   

ax x a x a x a n

n    1 1

2

2
log

!
log

!
log

! 

 
ax

 
 
 iterative techniques

 

 
2 3

3 2

x y

x y

 
 





* 

 



  

  
 
 

LEAST = N1 

 
 

   
N2<LEAST  LEAST=N2

   

 
GCD=1   

 
   

I=2,3,...,LEAST   

 
   

N1 DIV I*I = N1 

 
 

 
   

N2 DIV I*I=N2   
   

GCD = 1   
   

 
   

 xyyx
 

x = (3 - y) /2 
y = (x - 2) /3 

  
XOLD = 1 



  

YOLD = 1 

 XNEW , 

YNEW 
 
 

 
XNEW YOLD

YNEW XOLD

 
 





3 2

2 3

/

/
** 

  
XOLD = XNEW 
YOLD = YNEW 

 XNEW , YNEW XOLD , 

YOLD 
 

XNEW , YNEW
 

2  XNEW + YNEW   3 
   XNEW - 3 YNEW  2 

  
|2 XNEW +    YNEW - 3| <  
|   XNEW - 3 YNEW - 2| <  

  = 10-4 
 a, b, c, d, e, f, 

 
a x + b y = c 
d x + e y = f 

 
 









  

}{
 

 
 

  ID 
  MF 
  S 
 S

 
  

(N1) )أ (
 

(N2) )ب (
 

(N) )ج ( 
 )د (

 
 

 A 
A )أ ( 
A )ب (

AV
 

 
 (i , j)

i , j 



  

2 i - j < 3 
i + 3j  1 
- 6  i  6 

- 10  j  10 

 
  

F K M 01592. / 
  

  :  F 
  :  K 

  :  M 

 FK
KM


K, M, FF 

 
 








 
(NAME) 

MF 
(AGE) 

 



  


 

 
(PM) )أ (

(PF) 
(N) )ب (

N
((PUM) 

(M) )ج (
M

(PUF) 
 

 X , Y 
N )أ ( 
NX , Y )ب ( 
NZ )ج ( 

zixi
yi 

 )د (
X , Y , Z 

X )ه (
Y

X
Y 

                                                           
(*)   



  

 N 
  

1 2 32 2 2 2 1 2 1
6      

 N
N N N 

  
SUMSQ (N) )أ ( 
LIMIT )ب ( 
SUMSQ )ج (

M
M

LIMIT 
 

 A
 

  
  

N )أ ( 
NENO )ب (

 
 )ج (

 
 

 X
NX
Y 

   
   AL 
   ZM 



  

 
A

ANEWZ
ZNEW 

 ANEW , ZNEW
 

 x2 + y2 = 50
50 

 )أ (
 

x , y )ب (
750 

 
 N(N  20)

(polygon)N
X , Y 

 )أ ( 

   AREA y x x y y x x yN N i i i i
i

N

    

1

2 1 1 1 1
2

 

(Center of gravity) )ب (
 

XG x N YG y Ni
i

N

i
i

N
 






  









 1 1
/ , / 

 



  

 
 

  
   
   
 N  

   
ZS = 0N < 40 

   
ZS = 1N < 121  

   
ZS = 2N < 201  

   
ZS = 3N < 301  

   
 *   ZS = N DIV 100  
   
 N , ZS  

 
 ZS 

 
ZS = N DIV 100N

100
 

 
 

N     



  

ZS    
 

   
   
 

B , F , I
  

   

F < B ZF = 0 
   

 
I = 1 ZF F
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   

ZF F
20

   
F , ZF 

   

   
 



  

 
 
    
    
  TZ = 0  
    
   

I , J 
 

    
    

  
TZ

 

EOF 
 

    
  Z = J  
    
   

I , Z 
 

 
 

   

  TZ = TZ + Z  



  

 
    
    
    
  N=0 

M=0  

    
   

I , J 
 

    
  

N,M
 

EOF 
 

    
  N=N+1  
    
 

M=M+1  J=2 

 
J=3 

 
 

 



  

 
   
   
 PA=40 

PB=3 
N=0

 

   
 PA=PA+0.01*PA 

PB=PB+0.1*PB 
N=N+1

 

   
 PA,PB   
   
 PB > PA 
   
   
   
 N  
   
   
   
 

NPA , PB 



  

 
iv)  5 iii)  10 ii)  8 i)  5 

 
(i 

 
    

    
    
 X = 1    
    
    
 S = 1   
    
    
 X = X+2   
    
    
  

x > 115 

 

 
S 

 
 

     
      
 S S X  1     



  

(ii 

    
    
  S

X





1
2

2
  

    
  S S X

X  1  
    
  X = X+1  
    

 S X > 99  
 
(iii 
    
    
  S

i




0

2
  

    
  S S i  2  
    
  i = i + 2  
    

 S i > 300  
 



  

 
   
   
 K  
   
 I = 1 
   
 Prod = 1  
   
 I = I + 1  
   
 I  K Prod = Prod * I    
   
 K,PROD   
   
   
 



  

 
   
   
  = 0 
   
  y    2

2
43sin 

   
  

, y
 

   
     8  
 

 
  

     
 



  

 
   

    

  
a , b , 

 

    

 c a b 
2   

   
  

f(c) 

 

    

    

     

 
c 

|f(c)| <    

    

    
a = c  f(c).f(a) > 0 b = c 

 



  

 
   

    

  
xo,,nmax

 

    

 n = 0 
x = xo 

 

    

  = f(x)/f (x)  

     
 

  x = x -   

   
 

 

  n = n + 1  

     

   
x , n

 

     
 
 

 
 

   

 
n  nmax

 

 

 



  

 
   
   
  

X , Y
 

   
   

 X < 60 
   
U Y < 50  
   
 AV X Y 

2
  

   
   

 AV < 60 S  
   
   
   



  

 
   
   
 I = 0 

N = 0 
Sum = 0

 

   
  

R , T
 

   
 S = R + T 
   
 S > 85N = N + 1
   
 Sum = Sum + S 
   
 i = i + 1 
   
 i = 50 
   
   
 AV Sum

50
  

   
  

N , AV 

 

 



  

 
   
   
 I = 1 

N = 0 

   
 A  
   

N = N + 1A > 0 
   
 I = I +1  
   

N I > 20  
   
   

 
 

 



  

 
   
   

  N 

   
  S = 1 

                      i = 1 
   
  i = i + 1 
   

  S i > N 
 
 

 
 
 

 

 
 

 
    i 

   

   

 S S
i

  1 S S
i

  1 

 



  

 
  
  
 

XIN , XFI, N
 

  
Dx XFI XIN

N 
1  

  
x = XIN  

  
y x

x

x
  


1

2

1

cos
  

  
 
x , y 

 

  
x = x + Dx 

  
           x > XFI  

 
   

  
 



  

 
   

   
   
 N  

   
   
 K = 2  
   

 
N 

 

KN 

 

  
 

 

 K = K + 1   

    

 
N 

K N 2 


 

 

 



  

 
   
   
  N = 0 

I = 0 
   

   
ID , X 

    
N = N+1ID  3000X > 80 

   

   
 N = N+2  
   
  I = I + 1  
   
   

 
 

 
N 

 
I = 6000 

   

 



  

 
   
   
 x = -4 
   
 A = x2 + 7x - 5  
   
 B = x3 - 3x2 - 4x + 12  

   
 B = 0y A

B 
   
 

x , NOT FINITE
  

x , y  
   
 x = x + 1 
   
 x  9  
   
   

 



  

 
A 
S = 1 
n = 0 
n = n + 1
S = S + 1 + n A 

n  48 
S 
 

 
  

a1,b1,c1
 

   
  

a2,b2,c2
 

   
 D = a1b2 - a2b1 
   
 

D = 0 
 

D = 0 
x

b c b c
D

y
a c a c

D







2 1 1 2

1 2 2 1
 

   
   

x , y 
   



  

 
  

a , b , c 
  
  

 

NO TRIANGLE 
a < b + c 
b < a + c 

& c < a + b 
  
  

  
 
R , P , 

Cos A, Cos B , Cos C 

S = (a+b+c) / 2 

   R S S a S b S c    

P=2S 
Cos A = (b2+c2-a2)/(2bc) 
Cos B = (a2+c2-b2)/(2ac) 
Cos C = (a2+b2-c2)/(2ab) 



  

 
   
   
 S = 0 
   
 i = 5  
   
 S = S + i2  
   
 i = i + 3  

   
  

      i  92 
 S 

 
 

   
   
 S = 0 
   
 i = 1  
   
 S = S +(3i+2)2  
   
 i = i + 1  

    
  

      i  30 
 S 



  

 
   
   
  

PG,MV
 

   
 NG = 85 * PG 

    
 MV  NG 
   
 ZT MV 40 ZT = 0 

   
   

MV , ZT 
 
 
 



  

 
   
   
 I = 0 

J = 0 

   
 N = 1 .. 15 
   
 A  

   
I = I + 1A = 1 
   
   
 N = 16 .. 20 
  M 
 A  
   

J = J + 1A = 0       M = I + J 
 

 
 
 
 
 
 
 



  

 
 

 The Companion is KhlidIbnElWleed 
 
      

    
    

 
(i   

  
   

 ii  
 
     s1 = Lasts2 = Day  

     Believe in : LastDay          
     Believe in    LastDay  
     Believe in   Last Day 
 
٥-٢(  Whoever guides someone    

                                                       to do a good        

�   
             will have  reward equal to 

� 
   

 
   the reward of the doer 


 



  

 (empty string) 
  
  

"computer"
(string value) computer name

 
 
     142B Mousa Ibn Nosair 

     Cordova, Andalusia 
 

 
- >   < iostream 
-  
- "const""constant" 
- "double quotes"

 
- main 
- charcharacter 
- …namename = FIRST + MID + 

LAST 
- LAST 
- count << cout << 
- ' Name ='

"Name = " 
- ; 

 
 



  

 const chr MIDDLE = 'M'; …. 
 

const string MIDDLE = 'M';   // Person's middle initial 


  

string fistMILast;  // Name in first-initial-last format 


  

fistMILast = FIRST + "   " + MIDDLE + " . " + LAST; 
cout << " Name in firstMILast formt is " ; 
cout << firstMILaast << endl; 


 

cout << "Allah the Almighty is good" << endl ; 
cout << " and accepts only that which is good "; 

  
cout << "Allah the Almighty is good" << endl ; 
cout << " and accepts only that " << endl ; 
cout << " which is good " << endl ; 

  
cout << "Allah the Almighty is good" << endl ; 
cout << " and " << endl ; 
cout <<  endl ; 
cout << " accepts only that " << endl ; 
cout << " which is good " << endl ; 
 

     
cout << "Allah the Almighty " << endl ; 
cout << "     is good " << endl ; 
cout << "           and " << endl ; 
cout << " accepts only that " << endl ; 
cout << "    which " << endl ; 
cout << "      is good " << endl ; 

 
Peace be upon you. 



  

Peace be upon you. Peace be upon you. Peace be upon you. 
 

       
     

 
     

         
   

 
  13.3333 (f.p.)  2 (integer) 

  5 (integer)  13.75(f.P.) 
  -4(integer)  1 (integer) 

10.0/3.0 f.p.
(operands)(integer) 

 
       

        
 
   a = 5b = 2 

 Sum : 7 
 Sum :     7 
 2  feet 

 
   cost is                 

   300 
  Price is 30Cost is 300 
  Grade A costs 

300  
 



  

 �EMBED Equation.3 ���   
 
  .235 2.25  44.2 

  5  0   21 
  8  5   1 
  3 

 
  iostream   cstdlib 

  cmath   iostream 
  iostream, iomanip 

 
  9.1  7.0 24 

 16.0 5.0  3.0 
 
   AB 

    ��413��is the value of n 
    ���21.8��is the value of y  

 
  14.38  ���14.38 

  14.38  �14.383 
 
  26  reparation 0 

  15  15   string: : npos 
 
sum = n * (n+1) / 2; 
 
   x / y - 3 



  

 (x + y) * (x - y) 
 1 / (x + y) 
 1 / x + y 
 i / float (j) 
 i / j 
 ((x + y) / 3 - (x - y) / 3) / (4 * x)  

 
  abs(i)   labs (n) 

  fabs (x + y)  fabs (x) + fabs (y) 
  pow (x , 3) /y 
  sqrt (pow (x,6) + pow (y,5) 
  pow (x + sqrt (y) , 7) 

 
   discriminant = sqrt (b * b - 4.0 * a * c);  

denominator = 2.0 * a;    
solution 1 = (-b + discriminant) / denominator; 
solution 2 = (-b - discriminant) / denominator;   

 
Payment : 22.4 Charge : 6.0 Balance owed : 283.6 
 
   

// This program compute the cost per ounce, given total cost 
// and the weight expressed in pounds and ounces 
// ****************************************
# include <iostraem> 
 
using namespace std ; 
const int T_COST   = 1376; // Total cost 
const int POUNDS = 10;  // Weight in pounds 
const int OUNCES = 12;  // Additional weight in ounces 

 
int main ( ) 
{ int totOz;  // Total weight in ounces 



  

float uCost;  // Computed cost per ounce 
totOz = 16 * POUNDS; 
totOz = totOz + OUNCES 
uCost = T_COST / totOz; 
cout << "Cost per unit: " << uCost << endl; 
return 0; } 

 
     Cost per unit: 8.0 

 
 

// Calculate perimeter 
   perimeter = 2.0 * (length + width) ; 
   // Calculate are 
  area = length *  width ; 
  // Output results  
  cout << "Rectangle length = " << length 
 << " and width = " << width << endl ; 
   cout << "Rectangle perimeter is " << perimeter << endl ;  
   cout << "Rectangle area is " << area << endl ; 
    return 0; 
}  

 
 

sentence. find ("ate") 

"ate"
12 
a"ate"

01 
 

     pos1 = sentence.find ("at"); 
strleft = sentence.substr (pos1 + 2 , sentence.length ( ) - 2) ; 
pos2 = strleft.find ("at"); 
cout << "second position of 'at' : " << pos2 + pos1 + 2 
strleft = strleft.substr (pos2 + 2 , strleft.length ( ) - 2) ; 
pos3 = strleft.find ("at"); 



  

cout << "third position of 'at' : " << pos3 + pos2 + pos1 + 4; 

  
 "at"  pos1 = 12 

 "at" pos2 = 22 

 "at" pos3 = 14 
 second position of "at" : 36  
 third position of "at" : 52  

 
int1: 17, int2: 13,  int3: 7    

 

a:  14, b:  19; c:  67, d:  73      
           

123 147          

 

i: 11;  x:  12.35,  ch1 :  'A'            

i: 1;  x:  12.35,  ch1 :  '1'            

 

 iaddress"40"
>> 

 ii(reader marker)(pointing 

to)(blank character)'B' 
 iaddress"40 Badr 

Street" 
getline

 
 ii'M' 

 
  



  

- outData 
ofstream outData:

-  
InData.open ( " myfile.dat ") ; 

-  
cin >> n ;

cininData 

 iinData144
 

iioutData144
(newline character) 

 

 cin >> ch1 >> ch2 >> ch3 ; 

  
 cin.get (ch1) ;    cin >> ch1 ; 

 cin.get (ch2) ; 
 cin.get (ch3) ; 
  

 cin >> x1 >> x2 >> x3 >> x4 ;              

 

 4
 

 cin.get (chr1) ;   
 cin.ignore (100,   '\n') ; 
 cin.get (chr2) ; 
 cin.ignore (100,   '\n') ; 
 cin.get (chr3) ; 
 cin.ignore (100,   '\n') ; 
 

 
char ch1, ch2, ch3, ch4, ch5, ch6, ch7; 
int n1, n2, n3, n4, n5, n6; 
float x1, x2, x3; 



  

  
cin >> ch1 >> n1 >> x1 >> ch2 >> n2 ; 
cin >> x2 >> ch3 >> ch4 >> x3 >> n3; 
cin >> ch5 >> n4 >> ch6 >> n5 >> ch7 >> n6; 

  
cin >> ch1 >> n1 >> x1 >> ch2 >> n2 ; 
      >> x2 >> ch3 >> ch4 >> x3 >> n3; 
      >> ch5 >> n4 >> ch6 >> n5 >> ch7 >> n6; 
 


 

inFile >> int1 >> int2 >> int3 >> int4 >> int5 
 >> int6 >> int7 >> int8 >> int9; 
cout   << int1 << '   ' << int2 << '   ' << int3 << endl 

<< int4 << '   ' << int5 << '   ' << int6 << endl 
<< int7 << '   ' << int8 << '   ' << int9 << endl; 




 
 
 

cout << "Enter your age:  " ; 
cin >> age;  
cout << "Enter your height:  " ; 
cin >> height ; 
cout << "Enter your weight:  " ; 
cin >> weight ; 
cout << "Enter the initial of your first name:  " ; 
cin >> first ;
cout << "Enter the initial of your last name:  " ; 
cin >> last ; 

  
cout << "Enter age, height, and weight:  " ; 
cin >> age >> height >> weight;
cout << "Enter initials:  " ; 
cin >> first >> last; 



  

 
 

8. # include <iostream> 
 # include <fstream> 
 
 using namespace std;
 
 int main ( ) 
 { 
  int  val1; 
  int  val2; 
  int  val3; 
  int  val4; 
  ifstream dataIn; 
  ofstream resultsOut; 
 
  dataIn.open ("myinput.dat") ; 
  resultsOut.open ("myoutput.dat") ; 
    
  dataIn >> val1 >> val2 >> val3 >> val4; 
  resultsOut << val1 << val2 << val3 << val4 << endl; 
  return 0; 
 } 

  
 String InFileName; 
 istream dataIn; 
 . 
 . 
 cout << "Enter file name:  " ; 

cin << InFileName; 
. 

 . 
dataIn.open (inFileName); 

 . 
 . 

 
  Main Module  

Open files    
Read 3 coefficients from input file 



  

Calculate 2 floating-point solutions 
Write solutions to output file 

 
    Open files 
 Open file inQuad for input 
 Open file outQuad for output 
   Read 3 coefficients from input file 
 Read a from inQuad 
 Read b from inQuad 
 Read c from inQuad     
 
Calculate 2 floating-point solutions 
 Set solution1 = (-b + sqrt (b * b - 4.0 * a * c)) / (2.0 * a) 
 Set solution2 = (-b - sqrt (b * b - 4.0 * a * c)) / (2.0 * a) 
 
Write solutions to output file 
 Write solution1 to outQuad 
 Write '  ' to outQuad 
 Write solution2 to outQuad 
 

 
//************************************************** 
// Canvas program 
// This program computes the dimensions and costs of materials 
// to build a painting canvas of given dimensions. The user is 
// asked to enter the length and width of the painting and the 
// costs of the wood (per inch) and canvas (per square foot)  
//************************************************ 
# include <iostream> 
# include <iomanip>  // For setprecision ( ) 
 
using namespace std; 
 
const float SQ_IN_PER_SQ_FT = 144.0; // Square inches per 
istream InFile;     // square foot 
string InFileName; 
 
int main ( )  
{ 
 float length;  // Length of painting in inches 
 float width;  // Width of painting in inches 



  

 float woodCost; // Cost of wood per inch in dollars 
 . 
 . 
 cout << "Enter name of file to read:  "; 
 cin >> InFileName; 
 InFile.open (InFileName) ; 
 
 cout << fixed << showpoint;  // Set up floating-pt. 
      // output format 
 // Get length and width 
 InFile >> length >> width; 
  
 // Get wood cost 
 InFile >> woodCost; 
 
 // Get canvas cost 
 InFile >> canvasCost; 

 
T   T    T 

 T   T    F 
 F   T    T 
 T   T    T 

F(class member functions)
(invoked)(dot notation) 



  

 
 

 letter >= 'A' && letter <= 'Z' 
 
 T  T  T  F 
 

    
 

 ! (q && q) 
 

 Charity extinguishes sin as water extinguishes fire 
 
 10 

10 
The value of x is 3 
3 

     7  
     6 
     z 

else(else-

clause)if 
 

 Eligible to serve 
Too short and too light to serve 
 

 4   2   5 
3   1 
 
 



  

 
 x < y && y <= z 

x > 0 && y > 0 && z > 0 
x != y && x != z 
x = = y && x = = z 

 
 T   F   

 F 
T   T 
 

 }
(block / compound statement) 

 
 else }{

 
 

  
 Expected Outputch3ch2ch1
 All initials are the same'A''A''A'Set 1
 First two are the same'B''A''A'Set 2
 Last two are the same'A''A''B'Set 3
 First and Last are the same'A''B''A'Set 4
 All initials are different'C''A''A'Set 5

 

  
 
 

true



  

fals
false

 
 

 open 
if (  ! info  ) 
{ 
 cout << "Cannot open the input file." << endl; 
 return 1 ; 
} 
 

    170 50 120 
if(int2 = 50)

(int2 = = 50) 
 

Charity is a proof. Patience is 
illumination 

   
 
 27    3 

 (true) 
 

 
 

 
 

 



  

 
 
 211

 
 number = 1;       
 while (number < 11) 
 { 
  cout << number << endl; 
  number ++ ; 
 } 

  
 
  4   1 2 

     2 1 3 
     2 1 2 
     2 1 1 

 
  

4 6 8 10 12 14 16 18 20 ..
 4 

42
n = 0

n4
n 


n15truen

n < 15 
 

 



  

 
n = 2; 
while (n < 15) 
{ 

cout << n <<  '   ' ; 
 n = n + 2; 
} 

 BCDE
(echo of the newline character)'A'

(priming read)


 
  

cin.get (inChar); 
while (inChar != '\n') 
{ 
 cout << in Char; 
 cin.get (inChar); 
} 


 while 

 
cin.get (letter); 
while (cin) 
    . 
    .  


 

 
   1     3     6   10    15 
 
   sum = 18 

 number = 0 



  

 

  15 
 7 
 
 sum  innerCount  outerCount 

1 1 0 
2 2 1 
3 1 2 
4 2 4 
 3 5 
 1 7 
 2 10 
 3  
 4  

  
 10  

 98 
 
  
 

  
dangerous = false; 
while (  !dangerous) 
{ 
 cin >> pressure; 
 if (pressure > 510.0) 
  dangerous = true 
} 

 

dangerous = false; 
while (  !dangerous) 
{ 
 cin >> pressure; 
 dangerous =  (pressure > 510.0); 
} 
 



  

  
 count28 = 0; 
 loopCount = 1; 
 while (loopCount <= 100) 
 { 
  inputFile >> number; 
  if  (number = = 28) 
   count28 ++ ; 
  loopCount ++ ; 
 }

  
line = 1; 
while (line <= 4) 
{ 
    number = 1; 
    while (number <= line) 
    { 
        cout << number << ' '; 
        number ++; 
    } 
    cout << endl; 
    line ++; 
}

  
sum , count, scoreint 

averagefloat 
 count = 0; 
 sum = 0; 
 scoreFile >> score; 
 while (scoreFile) 
 { 
     sum = sum + score; 
     count++; 
     scoreFile >> score; 
 } 
 if (count > 0) 
     average = float(sum) / 
float(count); 

 



  

  
 positives = 0; 
 negatives = 0; 
 cin >> number; 
 while (cin)  // while NOT EOF … 
 { 
  if (number > 0) 
   positives ++; 
  else if (number < 0) 
   negatives ++; 
  cin>> number; 

} 
cout << " Number of positive numbers: " << positives << endl; 
cout << " Number of negative numbers: " << negatives << endl;

 
  

sum = 0; 
evenInt = 16; 
while (evenInt <= 26) 
{ 
 sum = sum + evenInt; 
 evenInt = evenInt + 2; 
} 

 
 

 hour = 1; 
 minute = 0; 
 am = true; 
 done = false; 
 while ( !done ) 
 { 
     cout << hour << ':'; 
     if (minute < 10) 
         cout << '0'; 
       cout << minute; 
  if (am) 
   cout << " A.M. " << endl; 
  else 
   cout << " P.M. " << endl; 



  

 
  minute++; 
  if (minute > 59) 
  { 
     minute = 0; 
         hour++; 
         if (hour == 13) 
             hour = 1; 
         else if (hour == 12) 
             am = !am; 
     } 
     if (hour == 1 && minute == 0 && am) 
         done = true; 
 } 

 
 

hour = 1; 
tenMinute = 0; 
am = true; 
done = false; 
while ( !done ) 
{ 
 cout << setw(2) << hour << ':' << 
tenMinute << '0'; 
 if (am) 
         cout << " A.M. "; 
 else 
         cout << " P.M. "; 
 
     tenMinute++; 
  if   (tenMinute > 5) 
  { 
         cout << endl; 
         tenMinute = 0; 
         hour++; 
         if (hour == 13) 
             hour = 1; 
         else if (hour == 12) 
             am = !am; 
   } 



  

   if (hour == 1 && tenMinute == 0 && 
am) 
         done = true; 
    } 

 
 

int NumStrings = 0; 
int NumStringsWithE = 0; 
 
string InputLine; 
string CurrentString; 
 
cout << "Enter line (terminated with 'End'): " << endl; 
cin >> InputLine; 
 
while (CurrentString != "End") 
{   
   NumStrings++; 
   if (CurrentString.find("e") != string:npos) 
     NumStringsWithE++; 
 
   cin >> InputLine; 
 
} 
 
output << NumStrings << " strings read" << endl; 
output << NumStringsWithE << " strings contained an 'e' "    
      << endl; 
output << setw(2) << setprecision(0) 
     << (NumStringsWithE/float(NumStrings)))*100 
     << " %" << " contained an 'e' " << endl; 

  

 
int NumStrings = 0; 
int NumStringsWithE = 0; 
 
int TotalNumStrings = 0; 
int TotalNumStringWithE = 0; 
 
string InputLine; 



  

string CurrentString; 
 string InputFileName; 
 
istream InputFile; 
 
cout << "Enter file name: "; 
cin >> InputFileName; 
 
InputFile.open(InputFileName.c_str()); 
 
InputFile >> CurrentString; 
 
while (InputFile) 
{ 
 while (CurrentString != "End”) 
 {   
  NumStrings++; 
  if (CurrentString.find("e”) != string:npos) 
   NumStringsWithE++; 
 
  InputFile >> CurrentString; 
 } 
 output << NumStrings << " strings read" << endl; 
 output << NumStringsWithE << " strings contained an      
  'e'" << endl; 
 output << setw(2) << setprecision(0) 
       << (NumStringsWithE/float(NumStrings)))*100 
      << " %" << " contained an 'e'" << endl; 
 output << endl;  // spacer 
 
 NumString = 0;      // reset 
 NumStringWithE = 0;  // reset 
} 
 

 

int NumStrings = 0; 
int NumStringsWithE = 0; 
 
int TotalNumStrings = 0; 
int TotalNumStringWithE = 0; 
 



  

string InputLine; 
string CurrentString; 
string InputFileName; 
 
istream InputFile; 
 
cout << "Enter file name: "; 
cin >> InputFileName; 
 
InputFile.open(InputFileName.c_str()); 
 
While (InputFile) 
{ 
 while (CurrentString != "End”) 
 {   
  NumStrings++; 
  if (CurrentString.find("e”) != string:npos) 
   NumStringsWithE++; 
 } 
 
 output << NumStrings << " strings read" << endl; 
 output << NumStringsWithE << " strings contained an 
  'e'" << endl; 
 output << setw(2) << setprecision(0) 
          << (NumStringsWithE/float(NumStrings)))*100 
     << " %" << " contained an 'e'" << endl; 
 output << endl;  // spacer 
 

TotalNumStrings = TotalNumStrings + NumStrings; 
TotalNumStringWithE = TotalNumStringsWithE +   
        NumStringWithE; 

 
 NumStrings = 0;    // reset 
 NumstringWithE = 0;   //  reset 
} 
 
 output <<  TotalNumStrings << " strings read"  
        <<    endl; 
 output << TotalNumStringsWithE << "strings contained an 'e'"  
                   << endl; 
 output << setw(2) << setprecision(0) 

    << totalNumStringsWithE/float (TotalNumStrings))) *100 



  

       << " %" << " contained an 'e'" << endl; 

 
while 

(negative income amount) 
int main() 
{   . 
   . 
 incFile.open(fileName.c_str()); 
 if ( !incFile ) 
 { 
  cout << "** Can't open input file **" << endl; 
        return 1; 
 } 
 
 incFile >> sex >> amount; 
 femaleCount = 0; 
 femaleSum = 0.0; 
 maleCount = 0; 
 maleSum = 0.0; 
 
 while (incFile) 
 { 

cout << "Sex: " << sex << " Amount: " << amount  
   <<  endl; 

 
       if (amount < 0.0)                // Check for invalid salary 
         cout << "** Bad data--negative salary **" << endl; 
       else 
         if (sex = = 'F') 
             { 
                 femaleCount++; 
                 femaleSum = femaleSum + amount; 
             } 
             else if (sex == 'M') 
             { 
                 maleCount++; 
                 maleSum = maleSum + amount; 
             } 
             else                          // Reject invalid sex code 



  

cout << "** Bad data--invalid sex code **" << 
endl; 

 
      incFile >> sex >> amount; 
 } 
 if (femaleCount <= 0) 
          cout << "No females" << endl;  // Avoid division by zero 
 else 
 { 
       femaleAverage = femaleSum / float(femaleCount); 

cout << "For " << femaleCount << " females, the 
average " 

                << "income is " << femaleAverage << endl; 
  } 
       if (maleCount <= 0) 
               cout << "No males" << endl; //Avoid division by zero 
        else 
        { 
             maleAverage = maleSum / float(maleCount); 

cout << "For " << maleCount << " males, the 
average " 

                     << "income is " << maleAverage << endl; 
         } 
           return 0; 
 } 




 
 

i  
int  femaleHighest,   // highest income for females 
 femaleLowest,     // lowest income for females 
 maleHighest,       // highest income for males  
 makeLowest;       // lowest income for males 


ii  

femaleHighest = 0; 
femaleLowest = 0; 



  

maleHighest = 0; 
maleLowest = 0; 


iii  

while (incFile) 
{ 
 incFile << sex << amount; 
 if (sex == ‘F’) 
 { 
     femaleCount++; 
     femaleSum = femaleSum + amount; 
     if (amount > femaleHighest) 
         femaleHighest = amount; 
           if (amount < femaleLowest) 
         femaleLowest = amount; 
  } 
  else  
  { 
  maleCount++; 
  maleSum = maleSum + amount; 
  if (amount > maleHighest) 
      maleHighest = amount; 
  if (amount < maleLowest) 
      maleLowest = amount; 
     } 
 
} 


iv 

 
 
cout << "For " << femaleCount  
        << " females, the average income is " << femaleAverage  
        << " the highest income is " << femaleHighest  
        << " and the lowest income is " << femaleLowest << endl; 
cout << "For " << maleCount  
        << " males, the average income is " << maleAverage  
        << " the highest income is " << maleHighest  
        << " and the lowest income is " << maleLowest << endl; 





  

 
 
 5   3 13 

3   3   9                         
9 12 30                         

 
�(passing by value)a)        g)

(valid) 
(passing by reference)a)   , c)

(valid) 
 
13571(memory address)widgets

 
 

 widgets, 

clunkers(same memory location)
 widgets, 

clunkers77 
 
   the answers are 12   10   3 
 
  

i a = 10             b = 7 
ii x = 10          y = 7     b = U 

Change
 

iii a = 10       b = 17 



  

xChange
a 
 

 
In function Test, the variables equal 5 20 
In the main function after the first call, the variables equal 5 14 
In function Test, the variables equal 5 20 
In the main function after the second call, the variables equal 
15 5 

 
 

  1      cout << "Exercise "; 
  2      DoThis(number1, number2); 
  5      cout << number1 << ' ' << number2 << endl; 
  3      cin >> value3 >> value1; 
4         value2 = value1 + 10;

 
mainreturn 

number2 = 25   number2  
value3

DoThis 
 
 

void PrintMax( /* in */ int number1, 
               /* in */ int number2 ) 

 
void RocketSimulation (   /* in */   float thrust, 

                   /* inout */ float weight, 
         /* in * /  int timestep, 
         /* in * /  int totalTime, 

       /* out */  float& velocity, 
       /* out */  bool& outOfFuel  ) 
 

 



  

 
void GetMeanOf( /* in */  int    howMany, 
                  /* out */ float& avg     ) 
 
// Precondition: 
// howMany > 0 
// Postcondition: 
// avg == average of howMany values read from standard input 
device 
 
{ 
     int   loopCount;     // Loop control variable 
     float sum;            // Sum of the input values 
     float inputValue;    // One input value 
 
     sum = 0.0; 
     loopCount = 1; 
     while (loopCount <= howMany) 
     { 
         cin >> inputValue; 
         sum = sum + inputValue; 
         loopCount++; 
     } 
     avg = sum / float(howMany); 
}

 
 

void Halve( /* inout */ float& firstNumber, 
             /* inout */ float& secondNumber ) 
{ 
     firstNumber = firstNumber / 2; 
     secondNumber = secondNumber / 2; 
} 
 

 
void Halve( /* inout */  float&   firstNumber, 
             /* inout */   float&         secondNumber ) 
// Precondition: 
// firstNumber  and  secondNumber are assigned 



  

//Postcondition: 
// firstNumber = = firstNumber @ entry / 2 
// secondNumber = = secondNumber @ entry / 2 
 
{ 
�  
} 


Walk program setprecision


 

 void ComputeMiles( /* in */    int    measurementNumber, 
                      /* inout */ float& totalMiles        ) 
 
 // Precondition: 
 //     1 <= measurementNumber <= 4 
 //  && totalMiles is assigned 
 // Postcondition: 

//     Distance in miles for measurement number 
measurementNumber 

 //       has been output 
//  && totalMiles == totalMiles@entry + miles for 
measurement 

 //                   number measurementNumber 
 
 { 
      float distance;    // Distance as measured 
      float miles;       // Rounded distance in miles 
 
      if (measurementNumber == 1) 
          distance = DISTANCE1; 
      else if (measurementNumber == 2) 
          distance = DISTANCE2; 
      else if (measurementNumber == 3) 
          distance = DISTANCE3; 
      else 
          distance = DISTANCE4; 
 
     miles = float(int(distance * SCALE * 10.0 + 0.5)) / 10.0; 



  

       cout << "For a measurement of " << setprecision(1) << distance; 
 
      if (measurementNumber == 1) 
          cout << " the first "; 
      else if (measurementNumber == 2) 
          cout << " the second "; 
      else if (measurementNumber == 3) 
          cout << " the third "; 
      else 
          cout << " the fourth "; 
 
      cout << "distance is " << miles << " mile(s) long." << 
endl; 
      totalMiles = totalMiles + miles; 
 } 

 
 

ComputeMiles(1, totMiles); 
  ComputeMiles(2, totMiles); 
  ComputeMiles(3, totMiles); 
  ComputeMiles(4, totMiles); 

 
 

void ScanHeart ( /* out */ bool& normal  ) 
 
// Postcondition: 
// normal = = true, if a normal heart rate (60-80) was input 
//     before EOF occurred 
       = = false, otherwise 
{ 
 int  heartRate; 
 
 cin >> heartRate; 

 while ( ( heartRaate < 60  heartRate > 80) && cin) 

  cin >> heartRate; 
 
 // At loop exit, either (heartRate >= 60 && heartRate <= 
80) 
 // or EOF occurred 



  

 
 normal = (heartRate >= 60 && heartRate <= 80); 
}

 
ScanHeart (normal); 
 
 

 
void Rotate(  /* inout */  int&  firstValue, 
               /* inout */  int&  secondValue, 
              /* inout */  int&  thirdValue, 
// This function takes three parameters and returns their values  
// in a shifted order 
 
 
// Precondition: 
 firstValue , secondValue and  thirdValue are assigned 
// Postcondition: 
//     firstValue == secondValue@entry 
//  && secondValue == thirdValue@entry 
//  && thirdValue == firstValue@entry 
 
{ 
     int temp;     // Temporary holding variable 
  
 // Save value of first parameter 
 
     temp = firstValue; 
 
     // Shift values of next two parameters 
 
     firstValue = secondValue; 
     secondValue = thirdValue; 
 
     // Replace value of final parameter with saved value 
 
     thirdValue = temp; 
} 

 



  

 
#include <iostream> 
 
using namespace std; 
 
void Rotate( int&, int&, int&,  ); 
 
int main() 
{ 
     int int1;    // First input value 
     int int2;    // Second input value 
     int int3;    // Third input value 
 
     cout << "Enter three values: "; 
     cin >> int1 >> int2 >> int3 ; 
 
     cout << "Before: " << int1 << '   ' << int2 << '    ' 
             << int3 << '   ' << endl; 
     Rotate (int1, int2, int3); 
     cout << "After: " << int1 << '   ' << int2 << '   ' 
              << int3 << '   ' << endl; 
    return 0; 
} 
// The Rotate function, as above, goes here

 

#include <iostream> 
 
using namespace std; 
 
void Rotate( int&, int&, int&, int& ); 
 
int main() 
{ 
     int int1;    // First input value 
     int int2;    // Second input value 
     int int3;    // Third input value 
     int int4;    // Fourth input value 
 
     cout << "Enter four values: "; 
     cin >> int1 >> int2 >> int3 >> int4; 
 



  

     cout << "Before: " << int1 << ' ' << int2 << ' ' 
             << int3 << ' ' << int4 << endl; 
     Rotate(int1, int2, int3, int4); 
     cout << "After: " << int1 << ' ' << int2 << ' ' 
              << int3 << ' ' << int4 << endl; 
    return 0; 
} 
 
//*************************************************
******* 
 
void Rotate(  /* inout */ int& firstValue, 
               /* inout */ int& secondValue, 
              /* inout */ int& thirdValue, 
              /* inout */ int& fourthValue  ) 
 
// Precondition: 
//     All parameters are assigned 
// Postcondition: 
//     firstValue == secondValue@entry 
//  && secondValue == thirdValue@entry 
//  && thirdValue == fourthValue@entry 
//  && fourthValue == firstValue@entry 
 
{ 
     int temp;    // Temporary holding variable 
  
 // Save value of first parameter 
     temp = firstValue; 
 
     // Shift values of next three parameters 
 
     firstValue = secondValue; 
     secondValue = thirdValue; 
     thirdValue = fourthValue; 
 
     // Replace value of final parameter with saved value 
 
     fourthValue = temp; 
} 
 



  

 
 

void CountUpper( /* out */ int& upCount ) 
 
// Precondition: 
//     Reading marker for standard input stream is at beginning 
of 
//     a line terminated by '\n' 
// Postcondition: 
//     upCount == number of uppercase letters in the input line 
 
{ 
     char ch;    // An input character 
 
     upCount = 0; 
     cin.get(ch); 
     while (ch != '\n') 
     { 
    if (ch >= 'A' && ch <= 'Z') 
               upCount++; 
          cin.get(ch); 
     } 
} 

 
 

 
void AddTime( /* inout */ int& hours, 

                  /* inout */ int& minutes, 
                  /* in */    int  elapsedTime ) 
 
 // Precondition: 
 //     hours >= 0  &&  0 <= minutes <= 59 
 //  && elapsedTime >= 0 
 // Postcondition: 
 //     hours and minutes represent the time obtained by adding 
 //     elapsedTime to the starting time (hours@entry and 
minutes@entry) 
 
 { 
      minutes = minutes + elapsedTime; 



  

      hours = hours + minutes / 60; 
      minutes = minutes % 60; 
 } 

 

 
void GetNonBlank( /* out */ char& ch ) 
 
// Precondition: 
//     At least one nonblank character exists in the 
//     remaining input stream 
// Postcondition: 
//     Any blank input characters have been skipped 
//  && ch == first nonblank character 
 
{ 
     cin.get(ch); 
     while (ch == ' ') 
         cin.get(ch); 
} 

 
 

void SkipToBlank( /* out */ char& ch ) 
 
// Precondition: 
//     At least one blank exists in the remaining input stream 
// Postcondition: 
//     Any nonblank input characters have been skipped 
//  && ch == first blank character 
{ 
  cin.get(ch); 
  while (ch != ' ') 
         cin.get(ch); 
} 

 

void SkipToBlank (/* out */ char& ch, 
                    /* out */ int&  skipped ) 
 
// Precondition: 
//     At least one blank exists in the remaining input stream 



  

// Postcondition: 
//     Any nonblank input characters have been skipped 
//  && ch == first blank character 
//  && skipped == number of nonblank characters skipped 
 
{ 
     skipped = 0; 
     cin.get(ch); 
     while (ch != ' ') 
     { 
          skipped++; 
          cin.get(ch); 
     } 
} 

 
 

void PrintBarGraph( /* in */ float deptSales ) 
 
// Precondition: 
//     0.0 <= deptSales <= 25000.0 
// Postcondition: 
//   A line of the bar chart has been printed with one * for 
//  each $500 in sales, with fractions over $250 rounded up 
//  && No stars have been printed for sales <= $250 
 
{ 
     while (deptSales > 250.0) 
     { 
         cout << '*' ;                         // Print '*' for 
each $500 
         deptSales = deptSales - 500.0;     // Update loop 
control 
     }                                         //   variable 
} 

 
 

void PrintData (  /* in */ int   deptID,         
     /* in */ int   storeNum,       
     /* in */ float deptSales )     



  

{ 
 string bar;  // Bar of asterisks 
 
 cout << setw (12) <<   "Dept  " << deptID << endl; 
 cout << setw (3) << storeNum << "       " ; 
 CreateBar (deptSales, bar); 
 cout << bar << endl; 

   
GetData(input 

statement)numDays 
if    (numDays < 0) 
 cout << "** Data error -- number of days for dept.  " deptId 
          << "  is negative **" << endl; 

 
 

//*************************************************** 
void PrintData( /* in */ int   deptID,        // Department ID 
number 

    /* in */ int   storeNum,      // Store number 
    /* in */ float deptSales )    // Total sales for the 
                                             //   department 

{  
 bool printExclamation = false;        // initialize 
 if (deptSales > 25000.00) 

printExclamation = true; 
 

cout << setw(12) << "Dept " << deptID << endl; 
cout << setw(3) << storeNum << "     "; 
while (deptSales > 250.0) 
{ 

cout << '*' ;                      // Print '*' for each $500 
deptSales = deptSales - 500.0;  // Update loop control 

}                                       //   variable 
 

if (printExclamation) 
cout << "!” << endl; 

else 
cout << endl; 

} 



  

   
//*************************************************** 
// This program check the two data files for Graph 
// The errors that it looks for are:   
//  1) Different department ids     
//  2) Different number of departments  
//*************************************************** 
#include <iostream> 
#include <fstream> 
 
using namespace std; 
 
void main () 
{  
         int deptID1,       // Department ID for Store 1       
              deptID2,       // Department ID for Store 2      
              numDays1,      // Number of Days for Store 1     
              numDays2,      // Number of Days for Store 2     
              day;           // Used to read in the sales per day   
        bool dataError;         // file error flag 
         
        float sales;        // Used to read in the sales per day   
        string fileName;    // Holds user-entered file names    
        ifstream store1,     // file for store 1       
                      store2;     // file for store 2       
 
  // Get data file names from user  
  cout << "Enter the name of the data file for the first store.”; 
  cin >> fileName; 
  store1.open(fileName.c_str()); 
  cout << "Enter the name of the data file for the second store.”; 
  cin >> fileName; 
  store2.open(fileName.c_str()); 
 
  dataError = false;  // Assume that data has no errors   
  while (store1 && store2 && !dataError) 
  { 
           // Read in department ids and check for equivalence  
           store1 >> deptID1 >> numdays1; 
          store2 >> deptID2 >> numDays2; 
          if (deptID1 != dept_ID2) 
          { 
                  cout << "Error in data: Department IDs are different”; 
                  dataError = true; 
           } 
           else    // Department IDs equivalent, continue 
         { 
                 // Read in Sales for Store 1  
                 day = 1; 
                 while (day <= numDays1) 
                 { 

 store1 >> sales; 



  

 day++; 
                 } 
                 // Read in sales for Store 2 
                 day := 1; 
                 while (day <= numDays2) 
                 { 

store2 >> sales; 
day++; 

                } 
      
         } 
    }   // end while  
     if (!dataError && Store1 || Store2) 
       
            cout << "Error in data: Files have an unequal number of” 
                    << " departments”) 
} 

 
  

  x = 3 after the call to DoReference. 
 x = 16 after the call to DoValue. 
 x = 17 after the call to DoLocal. 
 x = 7 after the call to DoGlobal. 

 1 1 
1 2 
1 3 
 

 n
n

1n
 

 
  
 

  
 float Power( float base,       
              int   exponent ) 
 { 
     float answer = 1.0; 



  

     int   i = 1; 
 
     while (i <= exponent) 
     { 
         answer = answer * base; 
         i++; 
     } 
     return answer; 
 } 
 
 Function call: 

  

 m = Power(k, l); 


  -0.5 

 0.5 
 

 returnreturn
 
return 

 
 5 25 

3 25 
 
 1 6 3 
 
 25 55 
 
 12 
 
 38 
 FALSE 
 
 2 to the power 0 is 8 



  

 

 T  T   F 
T  F 

 
 

MashGlobals
MashParameters 

    #include <iostream> 
 
   using namespace std; 
 
 void MashGlobals( int&, int&, int ); 
 
 int main() 
 { 
     int a; 
     int b; 
     int c; 
 
     cin >> a >> b >> c; 
     MashGlobals(a, b, c); 
     cout << "a = " << a << ' ' << "b = " << b << ' ' 
          << "c = " << c << endl; 
     return 0; 
 } 
 
 void MashGlobals( /* inout */ int& a, 
                   /* inout */ int& b, 
                   /* in */    int  c ) 
 { 
     int temp = a + b; 
 
     a = b + c; 
     b = temp; 
 } 

  
  float Epsilon( /* in */ float high, 

                /* in */ float low  )



  

  
#include <cmath>   // For fabs() 
 .  
 . 
 bool NearlyEqual( /* in */ float num1, 
                      /* in */ float num2, 
                      /* in */ float difference ) 
 { 
     return (fabs(num1 - num2) < difference); 
 } 
 

 or              

 
 { 
     if (fabs(num1 - num2) < difference) 
         return true; 
     else 
         return false; 
 } 


  

flot CompassHeading (  / * in * / float trueCourse, 
     / * in * / float windCorrAngle, 
     / * in * / float variance, 
     / * in * / float deviation               ) 
// Precondition: 
// All parameters are assigned 
// Postcondition: 
// Function value = = trueCourse + windCorrAngle + 
//           variance + deviation 
{ 
 return trueCourse + windCorrAngle + variance + deviation; 
}

  
 float FracPart( /* in */ float x ) 
 
      // Precondition: 
 //     x >= 0.0 
 // Postcondition: 



  

 //     Function value == fractional part of x 
 
 { 
     return x - float(int(x)); 
 } 

�EMBED Equation.3 ���
xint (x)

(trunction)
(include)

(header file) cmathint(fabs (x)) 
 

  
float Circumf( /* in */ float radius ) 
 
 // Precondition: 
 //     radius is assigned (in principle, radius >= 0.0) 
 // Postcondition: 
 //     Function value == 2.0 * pi * radius 
 
 { 
     const float PI = 3.14159; 
 
     return 2.0 * PI * radius; 
 } 
 

 cmath
sqrthypotenuse 

{ 
 return sqrt (side1*side1 + side2*side2); 
}

 FifthPow
 

 float FifthPow( /* in */ float x ) 
 
 // Precondition: 



  

 //     x is assigned 
 // Postcondition: 
 //     Function value == x to the power 5 
 
 { 
     return x * x * x * x * x; 
 } 

  
 int Min( /* in */ int int1, 
          /* in */ int int2, 
          /* in */ int int3 ) 
 
 // Precondition: 
 //     int1, int2, and int3 are assigned 
 // Postcondition: 
 //     Function value == smallest of int1, int2, and int3 
 
 { 
     int smallest = int1; 
 
     if (int2 < smallest) 
         smallest = int2; 
     if (int3 < smallest) 
         smallest = int3; 
     return smallest; 
 } 
 
 

 or                

 
 { 
     int smallest; 
 
     if (int1 < int2) 
         if (int1 < int3) 
             smallest = int1; 
         else 
             smallest = int3; 
     else 
         if (int2 < int3) 
             smallest = int2; 



  

         else 
             smallest = int3; 
     return smallest; 
 } 


  

 a. if (isdigit(inChar)) 
      DoSomething(); 
 
 b. if (isalpha(inChar)) 
      DoSomething(); 
 
 c. if (isupper(inChar) || isdigit(inChar)) 
      DoSomething(); 
 
  or 
 
  if (isalnum(inChar) && !islower(inChar)) 
      DoSomething(); 
 
 d. if ( !islower(inChar) ) 
      DoSomething(); 

  
#include <cmath>   // For sqrt() 

  . 
  . 
 bool IsPrime( /* in */ int n ) 
 
 // Precondition: 
 //     n is assigned 
 // Postcondition: 
 //     Function value == true, if n is a prime number 
 //                    == false, otherwise 
 
 { 
     int trialDivisor;    // A trial divisor to test 
     int limit;           // Greatest divisor to test 
 
     if (n < 2)                     // If n < 2, it's not prime 
         return false; 



  

 
    limit = int(sqrt(float(n)));   // Only need to check up to sqrt(n) 
     trialDivisor = 2; 
 
     // Test divisors starting with 2. If we exceed limit, n is prime 
 
     while (trialDivisor <= limit && n % trialDivisor != 0) 
         trialDivisor++; 
     return (trialDivisor > limit); 
 } 
 

  
float Postage ( /* in */ int pounds, 
  /* in */ int ounces, 

/* in */ int costPerOunces  ) 
 
// Precondition:  
// pounds >= 0 && ounces >= 0 && costPerOunce >= 0.0 
 
// Postcondition 
// Function vlue = = ( pounds * 16 + ounces) * costPerOunce 
 
{ 
 return ( pounds * 16 + ounces) * costPerOunce; 
}

 
CheckDigitstrue

(character string)(passed)
(digit characters)
falseCheckDigits

year 
//****************************************************** 
// ConvertDates program 
// This program reads dates in American form from an input file and 
// writes them to an output file in American, British, and ISO form. 
// No data validation is done on the input file 
//****************************************************** 
#include <iostream> 



  

#include <iomanip>    // For setw() 
#include <fstream>    // For file I/O 
#include <string>     // For string type 
 
using namespace std; 
 
void Get2Digits( ifstream&, string& ); 
void GetYear( ifstream&, string& ); 
void OpenForInput( ifstream& ); 
void OpenForOutput( ofstream& ); 
bool CheckDigits ( string ); 
void Write( ofstream&, string, string, string ); 
 
int main() 
{ 
    string   month;         // Both digits of month 
    string   day;           // Both digits of day 
    string   year;          // Four digits of year 
    ifstream dataIn;        // Input file of dates 
    ofstream dataOut;       // Output file of dates 
 
    OpenForInput(dataIn); 
    OpenForOutput(dataOut); 
    if ( !dataIn || !dataOut )                   // Make sure files 
        return 1;                                //   were opened 
 
    dataOut << setw(20) << "American Format"     // Write headings 
            << setw(20) << "British Format" 
            << setw(20) << "ISO Format" << endl << endl; 
 
    Get2Digits(dataIn, month);                   // Priming read 
   
    if (!CheckDigits(month)) return 0; 
 
    while (dataIn)                               // While not EOF... 
    { 
        Get2Digits(dataIn, day); 
        if (!CheckDigits(day)) return 0; 
 
        GetYear(dataIn, year); 
        if (!CheckDigits(year)) return 0; 
 



  

        Write(dataOut, month, day, year); 
        Get2Digits(dataIn, month); 
        if (!CheckDigits(month)) return 0; 
    } 
    return 0; 
} 
 
//****************************************************** 
 
int CheckDigits( /* in */ digitChars) 
 
// This function checks to see if the string passed contains non-digit 
characters 
//                                                       
// preconditions: none 
//                                                         
// postconditions: An error message is output if the string contains non-digit     
// characters, and false returned. Otherwise, a value of true is returned. 
{  
  for (int i = 0; digitChars.length(); i++) 
    if ((digitChars.substr(0,1) < ‘0’) || digitchars.substr(0,1) > ‘9’) 
  { 
     cout << i << "th character is not a valid digit"; 
     return false; 
  } 
   
  return true; 
}  

 
checkDate, LeapYear

daymonthLeapYear
truefalse



CheckDate

main 
 
bool LeapYear ( /* in */ int year ) 
 
// Returns true if year passed is a leap year, otherwise,    
// returns false.  



  

 
{ if (((year % 4) == 0) && (year % 100) != 0)) ||  
                     (year % 400 == 0) ) 
return true 
else 
return false; 
}                                                                 
 
//****************************************************** 
 
bool CheckDate ( /* in */ string days, /* in / string month, 
                            /* in */ string year ) 
 
// This procedure checks to see that the month and year digit strings are 
// valid, and that the number of days for the month/year passed is also valid. 
// preconditions: days and month are digit character strings of length two. 
// year is a string of length four. 
// postconditions: An error message is printed if month is invalid, or days is 
// invalid for month, and false returned. Otherwise, a value of true is returned. 
 
{  
   int intMonth, intDays, intYear; 
    
   intMonth = (month.substr(0,1) – int('0'))*10 + (month.substr(1,0) –      
   int('0')); 
   intDays = (days.substr(0,1) – int('0'))*10 + (days.substr(1,0) – 
int('0')); 
   intYear = (year.substr(0,1) – int('0'))*1000 +  
                   (year.substr(1,0) – int('0'))*100 + 
                   (year.substr(2,0) – int('0'))*10 + 

             (year.substr(3,0) – int('0')); 
if (intMonth < 1 || intMonth > 12) 
{ 
      cout << "Month invalid!"; 
       return false; 
} 
 
// Check Days 
    switch (intdays) 
    { 
     case 4: case 6: case 9: 
     case 11: if (intDays == 30)  
                return true; 
              else 
                return false; 
     case 1: case 3: case 5: case 7: case 8: case 10: 
     case 12: if (intDays == 31)  
                return true; 
              else 
                return false; 
 
     case 2: if ((LeapYear(intYear) && intDays == 29) || 



  

                 (!LeapYear(intYear) && intDays == 28)) 
                return true; 
             else; 
                return false; 
      

 }
 Get2Digits

'/'(slash) 
 

if (secondChar = = ' / ' ) 

  
if (secondChar = = ' / '   | | secondChar = = ' - ' ) 


 
 
 

 



  

 
 

 F  T   F 
 

 
 switch (n) 
 { 
  case 3 : alpha ++; 
     break; 
  case 7 : beta ++; 
     break;
  case 10 : gamma ++; 
     break; // Optional 
 } 


   MaryamKhadeejahAssiaBest Women ! 

 
  Fdelta <= alpha 

 T 
 F 

 
  1 
 

 false
 


       4 3 2 1 4 

3 2 1 3 
2 1 2 
1 1 

   



  

 ********* *********             
 ********   ******** 
 *******     ******* 
 ******       ****** 
 *****         ***** 
 ****           **** 
 ***             *** 
 **               ** 
 *                 * 

 
(blank line)

 
 
  

switch (grade)        
{ 
 case 'A' :  sum = sum + 4; 
       break; 
 case 'B' :  sum = sum + 3; 
       break; 
 case 'C' :  sum = sum + 2; 
       break; 
 case 'D' :  sum++; 
       break; 
 case 'F' :  cout << “Student is on probation” << endl; 
       break;  // Not required 
} 

switch (grade)        
{ 
 case 'A' :  sum = sum + 4; 
       break; 
 case 'B' :  sum = sum + 3; 
       break; 
 case 'C' :  sum = sum + 2; 
       break; 
 case 'D' :  sum++; 
       break; 



  

 case 'F' :  cout << “Student is on probation” << endl; 
       break;   
 default  :  cout << “Invalid letter grade” << endl; 
       break;  // Not required 
} 

  

count = 0, 
sum = 0; 
do 
{ 
 count++; 
 cin >> dataValue; 
 if (dataValue >= 0) 
      sum = sum + dataValue; 
} while (dataValue >= 0 && count  < 10); 

 
do 
{ 
 cout << “Enter 1, 2, or 3: “; 
 cin >> response; 
} while (response < 1 | | response > 3); 

  
cin >> ch; 
while (cin) 
{ 
 cout << ch; 
 cin >> ch; 
} 

 
sum = 0; 
for (count = 1; count <= 1000; count ++) 
 sum = sum + count;  

 
m = 93; 
while (m >= 5) 
{ 
 cout << m << '  ' << m * m << endl; 

m--; 
} 



  

  
k = 9; 
do 
{ 
 cout << k << '  ' << 3 * k << endl; 

k++; 
} while (k <= 21); 

 
 

int Power (  /* in */  int base, 
         /* in */  int exponent  ) 
 
// precondition: 
//  base is assigned && exponent >= 0 
// && (base to the exponent power) <= INT_MAX 
// Postcondition: 
?? Function value = = base to the exponent power 
 
{ 
 int result = 1;  // Holds intermediate powers of base 
 int count;  // loop control variable 
 
 for (count = 1;  count <= exponent; count ++) 
  result = result *  base; 
 return result; 
} 

 
sum = 0; 
count = 1; 
do 
{ 
     cin >> int1; 
     if ( !cin || int1 <= 0) 
     { 
         cout << "Invalid first integer."; 
         break; 
     } 
     cin >> int2; 
     if ( !cin || int2 > int1) 



  

     { 
         cout << "Invalid second integer."; 
         break; 
     } 
     cin >> int3; 
     if ( !cin || int3 == 0) 
     { 
         cout << "Invalid third integer."; 
         break; 
     } 
     sum = sum + (int1 + int2) / int3; 
     count++; 
 } while (count <= 100); 
 

 T   T   T 
 

 19   HELP  HLP 
 

 ABC 
 
 32   8 
 

  
 

  
void GetYesOrNo (  /* out */ char& response  ) // User response char 
{ 
 cin >> response; 
 while (response != 'y' && response != 'n') 
 { 
  cout << "Please type y or n: "; 
  cin >> response; 
 } 
}
void GetOneAmount ( /* out */ float& response )   // Rainfall amount 
               // for one month 
{ 



  

 cin >> amount; 
 while (amount < 0.0) 
 { 
  cout << "Amount cannot be negative. Enter again: "; 
  cin >> amount; 
 } 
}

count = 1;                  
do 
{ 
        cout << "Enter rainfall amount " << count << ": "; 
        GetOneAmount(amount); 
        sum = sum + amount; 
 
        count++; 
} 
while (count <= 12); 
 

 

    count = 1;        

    while (count <= 12) 
    { 
        cout << "Enter rainfall amount " << count << ": "; 
        GetOneAmount(amount); 
        sum = sum + amount; 
 
        count++; 
    } 

 
 switch 

default
 

 



  

 switch switch
>

(non-integral types) 
 

  
int Day( /* in */ int month,          // Month number, 1 - 12 
         /* in */ int dayOfMonth,   // Day of month, 1 - 31 
         /* in */ int year        )   // Year. For example, 2002 
{    ·  
 
 · 
 // Correct for different length months 
 
 switch (month) 
 { 
         case 3 : correction = correction - 1; 
                  break; 
         case 2 : 
         case 6 : 
         case 7 : correction = correction + 1; 
                  break; 
         case 8 : correction = correction + 2; 
                  break; 
         case 9 : 
         case 10 : correction = correction + 3; break; 
         case 11 : 
         case 12 : correction = correction + 4; 
     } 
     return (month - 1) * 30 + correction + dayOfMonth; 
 } 


 



  

 
 

  rainbow <= VIOLET;for (rainbow = RED; 
       rainbow = VisibleColors (ainbow +1)) 

 
 400500.000 
 
     
 
 sumOfSquares + = x * x ; 

count --; 
 
-- count 
k = (n > 8) ? 32 : 15 * n; 

 
 defg F 70 

 
 Notice that                                                  

The character \ is a backslash 
 

   
   

 
 F  T 

F< >(angle brackets)
(quotation marks) 

T T F T T 
 



  

    
   

 
 

# include <cctype> // For toupper ( ) 
  . 
 . 
inFile.get (inputChar); 
while (inFile) 
{ 
 outFile << toupper (inputChar); 
 inFile.get (inputChar); 
} 
 

   ch1 = '0' + n / 10; 
ch2 = '0' + n % 10; 
cout << ch1 << ch2; 


'0'int

int
intchar 


 

ch1 = '0' + char ( n / 10); 
ch1 = '0' + char ( n % 10); 
cout << ch1 << ch2; 


    # iclude <float>       // For FLT_MAX  

 . 
 . 
if (beta > FLT_MAX / 100.0) 
 cout << "Value too large to multiply by 100" << endl; 
else 
 someFloat = beta * 100.0;



  

 
 enum CourseType {CS126, CS206, CS300, CS337, 

CS352, CS455}  
enum SacredMonths{ALMOHARRAM,RAJAB,THULQUEDA, THULHIJJA} 
 enum HajjMonths{SHAWWAL, THULQUEDA, THULHIJJA} 

 enum DayType{MONDAY,TUESDAY,WEDNESDAY,THURSDAY, FRIDY}; 
 

  
void PrintDay ( /* in */ DayType weekDay )  // Day to be printed 
// Precondition 
// weekDay is assigned 
// Postcondition: 
//  String corresponding to weekDay has been printed 
{ 
 switch (weekDAy) 
 { 
  case MONDAY : cout << "Monday"; 
        break; 
  case TUESDAY : cout << "Tuesday"; 
        break; 

case WEDNESDAY : cout << "Wednesday"; 
        break; 

case THURSDAY : cout << "Thursday"; 
        break; 

case FRIDAY  : cout << "Friday"; 
 } 
} 
 

  
for (today = MONDAY; today <= FRIDAY; today = DayType (today 
+ 1)) 
{ 
 PrintDay (today) ; 
 Cout << '  '; 
} 





  

 returnfloatint
floatint

(int return value)(turncating)(fractional 

part)
return  

return float (int1) / float (int2) + 0.5; 

6.85return
6return

7 
 

return int (float (int1) / float (int2) + 0.5); 

  
DayType CharToday  (  /* in */ char ch1, 

   / * in * / char ch2  ) 
 
// Precondition: 
// ch1 = = 'M' OR ch1 = = 'W' OR ch1 = = 'F' OR 
 (ch1 = = 'T' && ch2 = = 'U' ) OR (ch1 = = 'T' && ch2 = = 'H')  
// Postcondition: 
// Function value  = = MONDAY. If ch1 = = 'M' 
   = = TUESDAY, if (ch1 = = 'T' && ch2 = = 'U') 
   = = WEDNESDAY , if ch1 = = 'W' 
   = = THURSDAY, if (ch1 = = 'T' & & ch2 = = 'H') 
   = = FRIDAY, if ch1 = = 'F' 
{ 
 switch ( ch1) 
 { 
  case 'M' : return MONDAAY; 
  case 'T'  : if (ch2 = = 'U') 
    return TUESDAY 
      else 
    return THURSDAY; 
  case 'W' : return WEDNESDAY; 
  case 'F'   : return FRIDAY; 
 } 
} 



  

 

 
 
 

 void SomeFunc (  float x [ ]  )     
 

 void SomeFunc (  const float x [ ]  )    
 
 

firstName [0] = 'A';      
 

cout << firstName [13];     
 

for (index = 0;   index < SIZE;  index++)   
 

for (index = 0;   index < n;  index++)    
cout << firstName [index]; 

 
 T  F  T  F 
 

 T  T  F  iF 
 

 iiT iiiF T  T 
 

 F  T  T  T 



  

 
 float  floatArray [24];          
 int  intArray [500];          
 double  doubleArray [50];         
 char  cahrArray [10];          

 
 

 const int CLASS_SIZE = 30;        
 float  quizAvg [CLASS_SIZE]      

 
 

enum BattleType {BADR,  OHOD,  Khaybar,  Tabook}  
int sightings [4];                

 
  

for (cIndex = BLUE; cIndex <= BLACK; cIndex = Colors (cIndex +1))  
       cout [cIndex] = 0; 

for (rIndex = 0; rIndex < MAX_LENGTH;  rIndex++)        
       rinbow [rIndex] = WHITE; 
 

int counter = 0;                   
for (rIndex = 0; rIndex < MAX_LENGTH;  rIndex++) 
 if (rinbow [rIndex] = = GREEN; 
  counter++; 
 

cout << count [BLUE} << endl;               
 

int sum = 0;                  
for  (cIndex = BLUE; cIndex <= BLACK; cIndex = Colors (cIndex +1)) 
 sum = sum + count [cIndex]; 



  

 
 

1 3 -2 
17 6 11 
4 2 2 
19 14 5 
11 15 -4 
 
52 40 12 

 
 forindex

1403
arr [4]


24835 

 
  

sample [0] [1] [2] [3] [4] [5] [6] [7]  

 10 9 8 7 6 5 4 3  
 
sample [0] [1] [2] [3] [4] [5] [6] [7]  

 1 1 1 1 -1 -1 -1 -1  
 
sample [0] [1] [2] [3] [4] [5] [6] [7]  

 0 101 2 103 4 105 6 107  
 

         15 10 5 
         200 300  400500 
        100 200  300  400 500 
 
 3   9 



  

 0  2  4  6  8 
 
  
 
  
 
 

void Initialize (  /* out */ bool failing [ ]  ) 
 
// Postcondition; 
// failing [0.. MAX_STUD -1] = = false 
 
{ 
 int index;  // Loop control and index variable 
 
 for (index = 0;  index < MAX_STUD;  index++) 
  failing [index] = false; 
} 


 

 void SetFailing(  /* inout */      bool    failing[], 
                   /* in */   const int     score[], 
                   /* in */         int     length    ) 
// Precondition: 
//     length <= MAX_STUD 
//  && score[0..length-1] are assigned 
// Postcondition: 
//     For all i, where 0 <= i <= length-1, 
//        IF score[i] < 60, THEN failing[i] == true 
 
{ 
     int index;   // Loop control and index variable 
 
     for (index = 0; index < length; index++) 
 
    // (optional) 
              // Invariant (prior to test): 



  

              //     For all i, where 0 <= i <= index-1, 
               //        IF score[i] < 60, THEN failing[i] == true 
               //  && 0 <= index <= length 
 
         if (score[index] < 60) 
             failing[index] = true; 
} 
 

 
void SetPassing (  /* inout */         bool passing [], 
        /* in */ const int score []    ) 
// Precondition: 
//     score [0.. MAX_STUD-1] are assigned 
// Postcondition: 
//     For all i, where 0 <= i <= MAX_STUD-1, 
//        IF score[i] >= 60, THEN passing [i] = = true 
{ 
     int index;   // Loop control and index variable 
 
     for (index = 0; index < MAX_STUD; index++) 
   if (score [index] >= 60) 
    passing [index] = true; 


 

int PassTally( /* in */ const bool passing[], 
                /* in */       int     length    ) 
// Precondition: 
//     length <= MAX_STUD 
//  && passing[0..length-1] are assigned 
// Postcondition: 
//   Function value = = count of true values in passing[0..length-1] 
 
{ 
     int index;       // Loop control and index variable 
     int count = 0;   // Count of TRUE values 
 
     for (index = 0; index < length; index++) 
 
    // (optional) 
           // Invariant (prior to test): 



  

    //  count = = count of TRUE values in passing[0..index-1] 
             //  && 0 <= index <= length 
 
     if (passing[index]) 
       count++; 
      return count; 
} 

 
bool Error( /* in */ const bool passing[], 
                /* in */ const bool failing[], 
                /* in */       int     length    ) 
 
// Precondition: 
//     length <= MAX_STUD 
//  && passing[0..length-1] are assigned 
//  && failing[0..length-1] are assigned 
// Postcondition: 

                 //     Function value = = true, if there is some i (0 <= i <= length-1)  
              //                             such that passing[i] = = failing[i] 
             //                    = = false, otherwise 

 
{ 
  int index = 0;    // Loop control and index variable 

      
 while (index < length && passing[index] != failing[index]) 

 
  // (optional) 
  // Invariant (prior to test): 
  //     For all i, where 0 <= i <= index-1, 
  //        passing[i] != failing[i] 
  //  && 0 <= index <= length 
 index++; 

       return (index < length); 
} 

 
 

int NumberGreater( /* in */       int grade, 
                     /* in */ const int score[], 
                     /* in */       int length  ) 
 



  

// Precondition: 
//     length <= MAX_STUD 
//  && score[0..length-1] are assigned  &&  grade is assigned 
// Postcondition: 
//     Function value == count of values in score[0..length-1] 
//                       that are >= grade 
 
{ 
     int index;       // Loop control and index variable 
     int count = 0;   // Count of values that are >= grade 
 
     for (index = 0; index < length; index++) 
   // (optional) 
             // Invariant (prior to test): 
             //     count == count of values in score[0..index-1] 
             //              that are >= grade 
             //  && 0 <= index <= length 
 
            if (score[index] >= grade) 
          count++; 
        return count; 
} 
 

 
void Reverse( /* inout */ int score[], 
                /* in */    int length  ) 
 
// Precondition: 
//     length <= MAX_STUD 
//  && score[0..length-1] are assigned 
// Postcondition: 
//     score contains the same values as score@entry, 
//     rearranged into reverse order 
 
{ 
 int index;                          // Loop control and index variable 
 int tempScore;                 // Used for swapping 
      int halfLength = length / 2;   // Upper limit for array index 
 
     for (index = 0; index < halfLength; index++) 
    {   // (optional) 



  

             // Invariant (prior to test): 
             //     For all i, where 0 <= i <= index-1, 
             //        score[i] and score[length - (i + 1)] have 
             //        been swapped 
             //  && 0 <= index <= halfLength 
 
         tempScore = score[index]; 
         score[index] = score[length - (index + 1)];  
         score[length - (index + 1)] = tempScore; 
     } 
} 

for0length
0halflengthscore 
 
 firstList

const parametercompiler
 

   firstList [counter] = number 

  (compile-time error) 
   

float
int

firstList
ReadFirstList, CompareLists

intfloat 
 

ReadFirstList
compareLists 

//****************************************************** 

void CompareLists( 

/* in */    const int       firstList[],   // 1st list of numbers 



  

/* in */          int       numVals,       // Number in 1st list 

/* inout */       ifstream& dataFile,      // Input file 

/* inout */       bool&     allOK       )  // True if lists match 

 

// Reads the second list of numbers 

// and compares it to the first list 

 

// Precondition: 

//     numVals <= MAX_NUMBER && firstList[0..numVals-1] are assigned 

// Postcondition: 

//     Values from the second list have been read from the 

//     input file 

//  && If lists are identical, 

//          allOK == true 

//     ELSE 

//          allOK == false 

//       && Appropriate error message have been output 

 

{ 

int counter;    // Loop control and index variable 

int number;     // An input value 

bool listsEqualLength; 

 

counter = 0; 

listsEqualLength = true; 

 

while ((counter < numvalues) && listsEqualLength) 

{ 



  

dataFile >> number; 

if (!dataFile) 

{ 

           listsEqualLength = false; 

           cout << “Second list shorter” << endl; 

} 

else 

if (number != firstList[counter]) 

{ 

            allOK = false; 

            cout << "Position " << counter << ": " 

                  << setw(4) << firstList[counter] << " != " 

                 << setw(4) << number << endl; 

} 

} 

 

if (dataFile) 

{ 

listsEqualLength = false; 

cout << “Second list is shorter.” << endl; 

} 

allOK = (allOK && listsEqualLength); 

} 

 
 



  
  

 
  

C+ + 
References on Programming in C++ 

 
C++
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 
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 
 



  
  

 
  

 
 

Reserved Words 
 
(identifiers)
(predefined meanings)C++

(declare)
(variable name)C++ 

 
thisnotdoubleand
thrownot_eqdynamic_castand_eq
trueoperatorelseasm
tryorenumauto
typedefor_eqexplicitbitand
typeidprivateexportbitor
typenameprotectedexternbool
unionpublicfalsebreak
unsignedregisterfloatcase
usingreinterpret_castforcatch
virtualreturnfriendchar
voidshortgotoclass
volatilesignedifcompl
wchar_tsizeofinlineconst
whilestaticintconst_cast 
xorstatic_castlongcontinue 
xor_eqstructmutabledefault 

switchnamespacedelete 

templatenewdo 

 
 

 



  
  

 
  

C++


(precedence level)
 

 ––(binary 

operators)(unary operators)
?:

(assignment operators) 
 

 
Operator Precedence 

 
 

Operator
 

Associative

 
Remarks

 



 

 scope resolution (binary)  

global access (unary) 
( )
[ ]
++   - -
typeid dynamic_cast 
static_cast  const_cast
reinterpret_cast


 
 
 



(function call) 
 (function – style cast) 

–(postfix operators) 

++  -- !  Unary+ Unary-
- Unary * Unary &
(cast) sizeof new delete


 



++–(prefix operators) 

->*   .*
*    /    %
+  -
<<  >>
<  <=  >  >=
==  !=
& 
^ 
  
&& 
  



  
  

 
  

?: 
=  +=  -=   *=   /=   %=
<<=  >>=  &=  =  ^= 


 

throw 
,

 (sequencing operator)
(separator) 

 



  
  

 
  

 
 

Character Sets / Codes 
(ordering of characters)

(character sets) 
 (American Standard Code for Information 

Interchange) ASCII 
 (Extended Binary Coded Decimal Interchange Code) 

EBCDIC 
(internal representation Code) EBCDIC

(character)(decimal)A
65(representered internally as the integer)

ASCCII193EBCDIC
(space / blank character) 

ASGIIRight 
Digit

9876543210Left  
Digit

HTBSBELACKENQEOTETXSTXSOHNUL0
DC3DC2DC1DLESISOCrFFVTLF1
GSFSESCSUBEMCANETBSYNNAKDC42
`&%$#"!USRS3
10/.-,+*)(4
;:987654325
EDCBA@?>=<6
ONMLKJIHGF7
YXWVUTSRQP8
cba`_^]\[Z9
MlkjihGfed10
WvutsrQpon11
 DEL~}{zyx12 

ASCII 
0031127  

(nonprintable control characters) 



  
  

 
  

 
Synchronous idleSYNVertical tabVTNull characterNUL
End of transmittedETBForm feedFFStart of headerSOH
block      
CancelCANCarriage returnCRStart of textSTX
End of mediumEMShift outSOEnd of textETX
SubstituteSUBShift inSIEnd of transmissionEOT
EscapeESCData link escapeDLEEnquiryENQ
File separatorFSDevice control oneDC1AcknowledgeACK
Group separatorGSDevice control twoDC2Bell character (beep)BEL
Record separatorRSDevice control threeDC3Back spaceBS
Unit separatorUSDevice control fourDC4HorizontalHT
DeleteDELNegative acknowledgeNAKLine feedLF

ASCIIASCII
 

      
CharacterASCIICharacterASCIICharacterASCII

]093?063blank032
^094@064!033
_095A065"034
`096B066#035
a097C067$036
b098D068%037
c099E069&038
d100F070'039
e101G071(040
f102H072)041
g103I073*042
h104J074+043
i105K075,044
j106L076-045
k107M077.046
l108N078/047
m109O0790048
n110P0801049
o111Q0812050
p112R0823051
q113S0834052
r114T0845053
s115U0856054
t116V0867055
u117W0878056
v118X0889057
w119Y089:058
x120Z090;059
y121[091<060
z122\092=061 
0000>062 

ASCII 



  
  

 
  

 
 

EBCDICRight 
Digit

9876543210Left  
Digit

0000000006
|+(<.¢00007
000000000&8
00/-¬;)*$!9
_%,^00000010
00000000?>11
a0"=`@#:`012
00ihgfedcb13
nmlkj0000014
000000rqpo15
zyxwvuts~016
}{\000000017
0 0000000][18 
G FEDCBA00019 
J 0000000IH20 
0 0RQPONMLK21 
V UTS00000022 
0 00000ZYXW23 
9 87654321024 

 
EBCDIC 
 

(nonprintable control characters)
0063250 255

(empty spaces) 
 



  
  

 
  

 
 

Some Standard Library Routines 
 

C++


(header files)# include


(a 

mathematics routine)sqrtcmath
 

# include <cmath> 
using namespace std; 
  

y = sqrt (x); 

(identifier)(defined)
namespace stdusing directive

 
y = sqrt (x); 
 

cassert 
cassert (boolleanExpr) 

cctype 
islnum (ch)   isalpha (ch)  iscntrl (ch) 
isdigit (ch)   isgraph (ch)  islower (ch) 
isprint (ch)   ispunct (ch)  isspace (ch) 
isupper (ch)   isxdigit (ch)  tolower (ch) 
toupper (ch)

 cfloat 
FLT_DIG   FLT_MAX  FLT_MIN 
DBL_DIG   DBL_MAX  DBL_MIN 
LDBL_DIG   LDBL_MAX  LDBL_MIN

 



  
  

 
  

climits 
CHAR_BITS   CHAR_MAX  CHAR_MIN 
SHRT_MAX   SHRT_MIN  SHRT_MAX 
INT_MIN   LONG_MAX  LONG_MIN 
UCHAR_MAX   USHRT_MAX  UNIT_MAX 
ULONG_MAX

cmath 
acos (x)    asin (x)   atan (x) 
ceil (x)    cos (angle)  cosh (x) 
exp (x)    fabs (x)   floor (x) 
log (x)    log10 (x)  pow (x,y) 
sin (angle)   sinh (x)   sqrt (x) 
tan (angle)   tenth (x)    

cstddef 
NULL

cstdlib 
abs (i)    atof (str)   atoi (str) 
atol (str)    exit (exitStatus)  labs (i) 
rand ( )    srand (seed)  system (str)

cstring 
strcat (toStr, formStr)  strcmp (str1 , str2) 
strcpy (toStr, fromStr)  strlen (str) 

string 
string :: size_type   string :: npos 
s.c_str ( )   s.find (ard)  getline (inStream, s) 
s.length ( )   s.size ( )   s.substr (pos, len) 



  
  

 
  

 
Index 

 


 
 

  
  aggregate operations 

  algorithms

  alphabetical order 

  anonymous data types 

  append
  argument 

  argument list 

  arithmetic operator 

  array 

  assert 

  assignment expression 

  assignment statement
  backslash

  backup copy 

  base 

  binary number 

  block 

  break 

  character



  
  

 
  

  comment
  compiler

  compound statement 

  concatenation
  conditional operator 

  continue 

  control statement 

  count-controlled loop 

(else)  dangling (else) 

  data types

  debugging 

  decimal number 

  declaration

  decrement operator 

  default 

  directive 

  directory 

  diskette 

  do..while 

  double precision 

  editor 

  end-of-file controlled loop 

  enumeration type 

  error message
  event-controlled loop 

  exit status



  
  

 
  

  explicit conversion 

  exponent 

  expression

  extraction operator 

  failure 

  field width 

  file 

  find 

  flag controlled loop 

  floating point number 

  flowchart

  FOF (End of File) 

  for 

  fractional part 

  function call 

  function heading
  functional decomposition 

  get 

  getline 

  hardware 

  header file 

  identification number
If  If statements 

  ignore 

  implicit conversion 

  increment operator 



  
  

 
  

  Index 

  input stream 

  integer 

  integral type 

  interactive 

  interface 

  length 

  lifetime of variable 

  literal string
  local variable 

  logic error 

  logical expression 

  logical operator 

  loop 

  main function
  manipulator 

  memory 

  name hiding 

  name precedence 

  named data types 

  namespace 

If  nested If statements 

  nested loop 

  newline character 

  null statement 

  object 



  
  

 
  

  Object_Oriented Design (OOD) 

  one-dimensional array 

  open 

  operand
  operating system

  operator
  output stream

  overflow 

  parameter 

  postfix operator 

  precedence rule 

  prefix operator 

  preprocessor 

  processing

  prompting message
  prototype 

  qualified name 

  range 

  reference parameter 

  relational expression 

  relational operator 

  repetition statements 

  reserved word
  retrieve

  running a program 

  scientific notation 



  
  

 
  

  scope of identifier 

  scope rules 

  selection 

  semantic error 

  sentinel-controlled loop 

  sequence 

  short-circuit evaluation 

  side effect 

  significant digit 

  size 

  sizeoff 

  software 

  standard library 

  string of characters
  structured type 

  substr 

  substring 

  switch 

  syntax error 

  truth table 

  type casting 

  type coercion 

  type conversion 

  Typedef 

  unary 

  user-defined function 



  
  

 
  

  value parameter 

  value returning function
  variable

  void function 

  void function 

while  While statements 

  whitespace characters 

  write statement
 



 
 

  
  

C++  
  

C++  
  

  
  

  
  

  
  

  
C++  

 
-  
-  
-  
-  

 

  








