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
 

 
 

 
 

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

 

 
 

 }
{


}{





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





 

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

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



                   
*  



 
 


… 

 
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 

 

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

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

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

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

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

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

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

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

 
                   

(*)
 




 

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

 
 

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

 
 

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

 



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

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

 
 

 
 

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












 


 

 

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

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

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

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

 

 
 

 


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

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

 
 

 
 

                   
(*)  




 
(*)  
 
 




 

 
 

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

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

C++
 
 

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

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

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

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

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

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

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

 
 

 







 


C


ifwhile

for, do..while
switch






 

 

 
 

 


 
 




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

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

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




}{





 
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 
 



   

 

 
 

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

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

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

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

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

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

  (Algorithm)
   
   

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

 
 

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

 



   

 

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

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

  

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

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

 (Connection) 

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

 
        

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

 (Program)      
C

 
 

 
 

 (Input) (Data)    
 

 (Output) (Results)  
 

          
 

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



   

 

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

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

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

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

 
 

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

 
 

           
(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 
  

 x b b ac a1
2 4 2   ( ) / 

  

 x b b ac a2
2 4 2   ( ) / 

 x1 , x2  
  

 
    
    

  
a , b , c

  

    

 a = 0 
b ac2 4 x b b ac

a1
2 4

2
    

    

   
x b b ac

a2
2 4

2
    

   
x x1 2, 

 

 
 

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



   

 

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

 x1 , x2 
x1 , x2 

 
 

 
   TAS 

    (Total Annual Savings) 
     A 

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

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

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

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

 
TAS < A0               

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

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

Z= 



   

 

 
     
     
   

TAS, A
  

 
 

 
 

 
 

 
 

 

Z = 0  TAS < A Z TAS
40

 
     

   
TAS, Z 

  

     

     

 
 
TAS  
 
  

 
 

 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 

x = 2 
 
 

y = x2 
 
 

 
x , y 
 
 

x = x + 1 
 

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

x  50 
 

 
 
 
 

 
  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x51x  

50  
 


 x x = 2  x1
x = x + 1xx 

 50 
 

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 
  

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

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

   S 
S(loop)
y

x , y 
S = 0 
x = 2 

  
S = S + x2 
  

x = x +1 
 
 
 

 
 

x  50  
  

S  
  
  

 



   

 

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

 
 
 Z

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

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

 
 

    N(Counter)  
NN

        N 
ID , TASZID , TAS , Z

 
 



   

 


  A  
     
  N = 1  
     
  

ID , TAS 
  

     
 

Z = 0
  

TAS  A 
  

Z TAS
40


     
   

ID , TAS , Z 
  

  
 

   

  N = N + 1  
     
  N > 1000   
 

 
      


 
   5

9
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          
 
     

           



   

 

            
     


            

        
 

 (File)
EOF

End Of File 
 
  

  
  


  
 

 


EOF 

 

 
 

   
    5
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  
    

              .  

 



   

 

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

N 
ZS    

    N
ZS N , ZS 

 ZF


   
FB 

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

 ZF 
      

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


 

  
 

 
I 
 J 

  
  Z       

IZ 
 TZ 



   

 

       
I

J 
 

 
      

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

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

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

   B
 

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

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

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

ZLKJI 
 2332i  
 2323ii  
 3223iii  
 3232iv  

 
 



   

 

 
  X = 1 

Y = 1  

     
Y = X + Y I < J  
     
     
  K  L X = X + 3
     
     
  Y=X+Y Z=X+Y2 

Z 
 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 

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

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

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

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

N
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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) 
 

 



   

 

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

2 3 4
2

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

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


IDX

  


       
 

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

  

y x x

x x x
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 

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

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

 A 
 1 , 1 + A , 1 + 2A , 1 + 3A , ... , 1 + 49A 

  
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 
a                                                             2c 

                                 
                         3      C                                        1A 

                                             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
 

    ZT    MV (Market 

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

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

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

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

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



   

 

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

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

“J”
M = I + J 



   

 

 

  

١.  
٢.  

٣.  

٤.  

٥.  

٦.  

٧.  

٨.  

٩.  

١٠.  

١١.  

١٢.  

١٣.  

١٤.  
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 
 C 

Fundamentals of the Programming Language C 
 

 C a line of text


C 


 


  Welcome to Islam ! 
 
 

 */ Example 2-1 
   A first program in C*   /  
#include <stdio.h>

 */function main begins program execution *  /  
int main ( ) 
{
   printf( "Welcome to Islam!\n  " ) ; 

   return 0; /* indicate that program ended successfully *  /  


   } / * end function main *  /  
Welcome to Islam! 

 

 
Text printing program 

 
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
comment

documentationreadability


ignoredC  compiler
generatingmachine language object code

 
      >stdio.h<include # 

 directive to the C preprocessor
#( compiling the 

program  )
stdio.hstandard input / output header

header
compiling calls
library functionsprintf 
      int main ( ) 

 Cmainmain
program building blocka function
Cmain

main 
 {body}


a blockunit

c 
    ;printf ( "Welcome to Islam!\n 

 ( string of characters 
quotation marks

a messagea literal]
printfargument;

semicolon[a statement 
]statement terminator[
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printfWelcome to Islam!
(double 

quotes)printf\n
\ backslashescape character

printf
string

escape sequence
n\ newline

stringprintf
cursor 
  
 

 
Escape sequence 

 
Description 

\ n Newline 
\ t Horizontal tab:( next 

tab stop) 
\ a Alertsound the system bell 
\\ Backslash 
\ " Double quote 

 
 

Some common escape sequences 
 

         /return 0; /* indicate that program ended successfully * 
 functionmainreturn

main0
 

 }–
/ main 

printfWelcome to Islam! 
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
printfprintf

Welcome
to Islam! 

 
/* Example 2-2
   printing on one line with two printf statements */
#include <stdio.h>

/* function main begins program execution */
int main()
{
   printf( "Welcome " );
   printf( "to Islam!\n" );

   return 0; /* indicate that program ended successfully */

} /* end function main */ 
 
Welcome to Islam! 

 
 printf

additional newline characters 


printf 

/* Example 2-3 
   Printing multiple lines with a single printf */
# include <stdio.h>

/* function main begins program execution */
int main()
{
   printf( "Welcome\nto\nIslam!\n" );

   return 0; /* indicate that program ended successfully */

} /* end function main */ 
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Welcome 
To 
Islam! 

 
 n\newline–

printf– 
scanf

2 integersuser
keyboardcomputing

printf 
 

/* Example 2-4
   Addition program */
#include <stdio.h>

/* function main begins program execution */
int main()
{
   int integer1; /* first number to be input by user  */
   int integer2; /* second number to be input by user */
   int sum;      /* variable in which sum will be stored */ 

   printf( "Enter first integer\n" ); /* prompt */
   scanf( "%d", &integer1 );          /* read an integer */

   printf( "Enter second integer\n" ); /* prompt */
   scanf( "%d", &integer2 );           /* read an integer */

   sum = integer1 + integer2; /* assign total to sum */

   printf( "Sum is %d\n", sum ); /* print sum */

   return 0; /* indicate that program ended successfully */

} /* end function main */ 
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Enter first integer 
45  
Enter second integer 
72  
Sum is 117 
 

 
 maindefinitions

integer1 ,  integer2 ,  sumvariable
locationmemorystoringvalue


inttypeinteger values

whole numbers7 , - 11 , 0 ,  31914
a namea data type

{main
intC 

   
   int integer1,   integer2 ,   sum; 
 

 Cany valid identifier
 identifierseries of characters

lettersdigits_underscores


CC compilers
ANSI CCcase sensitive

uppercase and lowercase letters
Ca1  ,  A1

Main
main

 
  
executable statements

printfsyntax error
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
error message


compile errors

compile - time errors
 

 
   printf( "Enter first integer\n" ); /* prompt */                              

  Enter first integer 
 
prompt 
   

       scanf( "%d", &integer1 );     /* read an integer */           
  
 scanfscanf

standard input
keyboardscanftwo arguments

"%d", &integer1–( format 

control string )–
conversion specifierd
an integerd(decimal 

integer)%scanf
printf
scanf &ampersand–

Caddress operator in C–
&scanf

integer1integer1
scanf

integer1typing
keyReturnkeyEnter


integer1



 ٣٠

printf  ,  scanfinteraction
dialogue

 conversational computing( interactive 

computing ) 
  

  printf ( "Enter second integer\n" ); /* prompt */                            
 Enter second integer

 
 

  scanf ( "%d", &integer2 );     /* read an integer */           
 integer2 
 

  sum = integer1 + integer2; /* assign total to sum */
 integer1 , integer2sum

assignment operator
,binary operator( two 

operands ):integer1 , integer2 
suminteger1 + integer2


 

 
 

    printf ( "Sum is %d\n", sum ); /* print sum */
 printfSum issum

printf"Sum is %d\n"
sum

( literal characters )d%


printf  ,  scanf
C 

 printf
 
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  printf ( "Sum is %d\n",   integer1 + integer2 ) ; 
 

  return 0; /* indicate that program ended successfully */
 0operating system environment

 
}main 

 

Memory Concepts 
 

 integer1,   integer2,   sum


 
  scanf (  "%d" , &integer1 ) ;  /*  read an integer  */ 

 
integer145integer1

45integer1 
 

45integer1 

 
 replaces


destroyed

destructive read – in process 
   

   scanf (  "%d" , &integer2 ) ;  /*  read an integer  */ 
 

 72 
integer2

 
 

45integer1 
  

72 integer2 
 
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 integer2 ,integer1
sum 

 
   sum = integer1 +  integer2; /* assign total to sum * /   

 

 
integer1, integer2sum
sumsum 

 

45integer1 
  

72 integer2 
  

117 sum 
 

 integer1, integer2
sum

( read 

out of a memory location )
non destructive read – out process 

 

C Arithmetic in C 
 

 CC arithmetic operators 
C   C 

C 
expression

Algebraic 
expression

Arithmetic 
operator

 C Operation

f + 7 f+7  +  Addition 

p - cp-c -  Subtraction 

b * mbm * Multiplication 

x / yyx /  
y

x
  x  y/  Division 

r % sr mod s %  Remainder 

 
C 

C  Arithmetic Operators 
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 
** asteriska , b 


abCab

identifiertwo – letter name
C*explicitlya * b  

 
* slash

integer division
11/4217/53 

 
* %percent sign( remainder 

operator )( integer 

division )y %xxy
4%1135%172

y,x  % yx
 

 
* binary operators

7373 
 
* 

fatal errorterminating 


 
 

Rules of Operator Precedence /Priority 

     
  
 parenthesesgrouping terms

c b + *aC
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 b + c aalgebraic expression


 
 
 *%

%*



same level of precedence 
 
 




 
 

 
associativity of the operators 

 
   

 
 *        /        %  

 
 
 
 

  
 

C 
  mean / average 

     
3

cba
m


 

 
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 equation of a straight line 
     bxmy   
 

   - yxz = pr % q + w /  
 

 m = ( a + b + c ) / 3 ; 
 

  a + b + c / 3 
 

     
3

c
ba  

 
 b ;xy = m *  
 
 

             z      =      p      *    r    %    q    +    w    /     x      -       y;                                

 
 

 



z 
 

C ( second – degree 

polynomial ) 
y = a x2 + b x + c  

  
  a = 2 ,    b = 3 ,    c = 7 ,    x = 5 
   
 
 

6 32 4 5 1  
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 
     y     =     a     *      x    *    x    +    b    *     x     +      c; 


 

  
y

Cx2x * xC
powpower

data types 
  

y =  2  *  5  *  5  +  3  *  5  +  7  ; 
   =      10    *  5  + 3  *  5  +  7  ;      
   =            50      + 3  *  5  +  7  ; 
   =            50      +     15     +  7  ; 
   =                     65             +  7  ; 
   =                                       72   ; 

 
Decision Making : Equality and Relational Operators 
 

 Cexecutable statementsactions
( making 

decisions )
60

 Congratulations !  You passed.
iftruth
falsitystatementfact

condition 
 

 trueif
false

ifif 
 
 

6 3 2  4 5 1  
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 
  if

 
 

C C  

Equality operators 

y
y!≠


Relational operators

y>>>
y<<<

y>>≥
y<<≤

 
 

 
 

 <><>
associating

,
 

Cconditiongenerates
0false

nonzero valuetrue
 

 
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<>


<><> 
 

( assignment 

operator )


 
 

if 
 

 
 if

printf
if 

 
/*Example 2-7 
Using if statements, relational 
   operators, and equality operators */
#include <stdio.h> 
 

/* function main begins program execution */
int main()
{ 
 

   int num1; /* first number to be read from user  */
   int num2; /* second number to be read from user */
   
   printf( "Enter two integers, and I will tell you\n" );
   printf( "the relationships they satisfy: " ); 
 

   scanf( "%d%d", &num1, &num2 ); /* read two integers */
   
   if ( num1 == num2 ) { 
      printf( "%d is equal to %d\n", num1, num2 );
   } /* end if */ 
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   if ( num1 != num2 ) {
      printf( "%d is not equal to %d\n", num1, num2 );
   } /* end if */
 

   if ( num1 < num2 ) { 
      printf( "%d is less than %d\n", num1, num2 );
 } /* end if */ 
 

   if ( num1 > num2 ) { 
      printf( "%d is greater than %d\n", num1, num2 );
   } /* end if */
 

   if ( num1 <= num2 ) { 
      printf( "%d is less than or equal to %d\n", num1, num2 );
   } /* end if */ 
 

   if ( num1 >= num2 ) {
      printf( "%d is greater than or equal to %d\n", num1, num2 );
   } /* end if */
 

   return 0; /* indicate that program ended successfully */
 

} /* end function main */ 
 
 

Enter two integers, and I will tell you 
the relationships they satisfy: 3 7 
3 is not equal to 7 
3 is less than 7 
3 is less than or equal to 7  
 
 
 

Enter two integers, and I will tell you 
the relationships they satisfy: 22 12 
22 is not equal to 12 
22 is greater than 12 
22 is greater than or equal to 12  
 
 
 

Enter two integers, and I will tell you 
the relationships they satisfy: 7 7 
7 is not equal to 7 
7 is less than or equal to 7 
7 is greater than or equal to 7  
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  scanf
conversion specifiercorresponding argument

%num1%
num2if

bodyif
commas–

–( format control 

string )scanf 
 

   Operators  Precedence 
 

  


assignment operator
––associate

 
 

   
Associatvity  Operators 

  *      /       % 

  +      -  
  <      <=      >      >=

  = =     !=
  =

 
 

 
 Reserved Words  /  Keywords 

 
  C
C  compiler



 ٤١

identifiers
if  int , return , 

 
 

auto double int struct 
break else long switch 
case enum register typedef 
char extern return union 
const float short unsigned
continue for signed void 
default goto sizeof volatile 
do if static while 

 

 
C 

 
 
 


 

 
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 
 

 T / F
 

 printf 
 /  */*

 
 \nprintf

 
  
  
 Cnumber  ,  NuMbEr 
  
  
 

printf 
 
 C 

 c , thisVariable , q76354 , number
int 

 
prompting message
colona space

 
 

a 
 number7"The variable number is 

not equal to7." 
 This is a  C  program. 
 This is a C  program.

C 



 ٤٤

 This is a C  program. 
 This is a C  program.

\ttab 
 
  

  
 , y , z , resultint 
  
  ,  y , z   x 
  , y , z  x

 result 
 The product isresult 
 
 

  
 
  
 

            printf( "The value is %d\n" ,  &number  );                    
           scanf(  "%d%d" ,  &number1 , number2  ) ;              
  if  (  c < 7  );               

       printf(  "C  is less than 7\n"  ); 
  if  (  c => 7  )                
       printf(  "C  is equal to or less than 7\n"  );  

 
 

 
 

 scanf(  "d" , value  );               
 printf(  " The product of %d and %d is %d"\n, x, y  );            

 firstNumber + secondNumber = sumOfNumbers           

 if  ( number => largest  )                



 ٤٥

      largest = = number;   

 * /  program to determine the largest of three integers  /*       

 Scanf(  "%d" ,  anInteger  );               
 printf( "Remainder of %d divided by %d is\n", x , y , x % y );    

 if  (  x = y  );                 

      printf(  %d is equal to %d\n" ,  x, y  ) 

 printf(  " The sum is %d\n,"  x + y  );              

 Printf(  "The value you entered is: %d\n,  &value  );            

 

 T / F 
 evaluatingoperatorsC 
 valid 

_under_ bar_  , m928134  , t5 ,  j7 , her_ sales ,  his_account_total, 
 a  ,  b  ,  c  ,  z  ,  z2  

 invalid 
3g  ,  87  ,  67h2  ,  h22  ,  2h 

 
   = 2,   y = 3––

  
   printf(  "%d", x  );     
   printf(  "%d", x + x  );     

   printf(  "x="  );     

   printf(  "x=%d", x  );     
   printf(  "%d = %d", x + y, y + x  );   

   z = x + y;      
   scanf(  "%d%d", &x, &y  );    
   /* printf(  "x + y = %d", x + y  );  * /   

   printf(  "\n"   );     

 
 C( 

destructive read-in )  
  scanf(  "%d%d%d%d%d", &b, &c, &d, &e, &f  );  
  p = i + j + k +7;      



 ٤٦

  printf(  "Destructive read-in"  );    

  printf(  "a = 5"  );      
 
 evaluationC

x 
  x = 7 + 3 * 6 / 2 – 1;      
  x = 2 % 2 + 2 * 2 – 2 / 2;     

  x = ( 3 * 9 * ( 3 + ( 9 * 3 / ( 3 ) ) ) );   
 
 

 
 

 
 14

 
 printf 

 printf4 
 printf 
 
 

 
is larger.

These numbers are equal. 
  if  

 
 

  
 ifscreen dialogue

 
 
 
 
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Input three different integers:  13  27  
14 
Sum is  54 
Average is  18 
Product is  4914 
Smallest is  13 
Largest is  27 
 

 
 

Π 3.14159–
–printf

f%
( floating – 

point numbers ) ( 

decimal point ) 
 
  

  printf(  "*\n**\n***\n****\n*****\n"  );  
 
 

 
 
 odd

even2 
a multiple of 2 2  2

0 
 
 

   
 
  ( checkerboard 

pattern ) 
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 printf 
 printf 

 
 
*  *  *  *  *  *  *  * 
  *  *  *  *  *  *  *  * 
*  *  *  *  *  *  *  * 
  *  *  *  *  *  *  *  * 
*  *  *  *  *  *  *  * 
  *  *  *  *  *  *  *  * 
*  *  *  *  *  *  *  * 
  *  *  *  *  *  *  *  * 
 

 
 int C

uppercase letterslowercase letters
 special symbolsC

internallycharacter


( that computer's 

character set )(integer equivalent)
A 

printf( "%d",  'A' ); 
 C
 

A    B    C    a    b    c    0    1    2    $    *    +    / 
 blank  character 

 
 five – digit number


 

 integer division
remainder42139  

 



 ٤٩

 
4      2      1      3      9 
 

 
 
 

05tabs 
 

 
number        square       cube 
0                  0               0 
1                  1               1 
2                  4               8 
3                  9               27 
4                  16             64 
5                  25             125 
 

 
 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    



 ٥٠

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 
 
 C 
 DAYS WAGE 

 DAYS
DAYS  40 

 WAGE 
REGPAYOVERTM

TOTPAY 
PEGPAY = 40 x WAGE 
OVERTM = (DAYS - 40)(WAGE x 1 2

1 ) 

TOTPAY = REGPAY + OVERTM
 

  
 NZ


Z , N 

 


 
  



 ٥١

r 

 
 R 

 R 
2RR23.1415927 

R 
  3

3
4 R    

 
 att , a

2
2

1 atd v = a.t
 

 
 

  V = h/3 (R2 + rR + r2) 

 r , R , hV 
 3.1415927 

 
 
 

                                                
 
 
 
 
 

 Fahrenheit  
 Celsius 
 Celsius = 5/9 x (Fahrenheit - 32) 

 
 

 
 x , y  

 

h

R
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  
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)
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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

 
 



 ٥٤

 



(radius)(Height)

(Cost) (Quantity)
 

 
 
 



 ٥٥

 
 

Control Structures 
 

 
( sequential execution ) 

C


( transfer of control )  
  
 C sequence )

( selection )( repetition )
 
 if ( performs/selects )

( action )( true ) 
( skips )( false ) 

 if…else
 

 switch( actions )
switch

 
 

 if( single – selection 

statement )( selects or ignores ) 
if…else ( double – selection statement ) 
switch

( multiple – selection statement )  
   

  while 
  do..while 



 ٥٦

  for  
 
if 
 

60if
grade 60

" Passed "
if 

 
If  ( grade  >=  60  ) 

printf (  "'Passed\n" );         

 
 if 

 

 
 ( diamond symbol )( decision 

symbol )( an expression )]( a condition )[
( true or false ) 

( decision ) 

 
grade >=  60     

true

false 

print "Passed" 

 
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 0
 ( false )

nonzero ) (( true) 
 

     if…else  

  
 

 


60" Failed "
if…else 

 60 

  " Passed " 

  
  " Failed " 

 
 

if ( grade >= 60 )              
printf ( " Passed\n" ); 

                                   else                                                                       
printf ( " Failed\n" ); 

 
 

 
 
 

 
 
 
 
 
 
 
– 

grade >= 60 

print "Failed"  print "Passed"  

true false 
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 
     ?     The conditional operator 

  
 if…else( ternary 

operator ) C( 3 operands )
( conditional expression ) 

 ( first operand) 

 operand )( second  

( the value for the entire conditional expression )                   
  ( true ) 

  ( third operand )
( false ) 

 
( printf  statement )  

printf ( " %s\n" , grade >= 60 ? "passed" : "Failed" ); 
 

  ( evaluates to ) 

  (string  literal ) "Passed" grade >= 60( true 

)" Failed "
( format control string )printf

s( conversion specification )( a character 

string )printfif…else
  . 
 

  ( values )( conditional expression ) 
 

 
 

 
grade >= 60 ? printf ("Passed\n" ) : printf ("Failed\n" ); 

 
    "If grade is greater than or equal to 60 then printf ("Passed\n" ), 
otherwise printf ("Failed\n" ); 
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   if…else

if…else 
 

  if…else     
( Nested  if …else   statements ) 

 
 ( multiple cases )

if…elseif…else 
 

 ( letter grade )
grade  

0 -59 60 -6970 – 7980 – 8990 – 100grade
FDCBAlerrer grade
 

( pseudocode statement )( algorithm )
 

If student's grade is greater than or equal to 90 
     Print "A" 
        else 

      If student's grade is greater than or equal to 80 
       Print "B" 
      else 
                  If student's grade is greater than or equal to 70 

        Print "C" 
   else 
               If student's grade is greater than or equal to 60 
            Print "D" 
               else 
           Print   "F" 
 

 
    if ( grade >= 90 ) 
         printf( "A\n" ); 
    else        
         if ( grade >= 80 ) 
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               printf( "B\n" ); 
       else 
                 if ( grade >= 70 ) 
                    printf( "C\n" ); 
                else 
                                         if ( grade >= 60 ) 
                             printf( "D\n" ); 
                         else 
         printf( "F\n" ); 
 

 grade90
( true ) printf

Aprintf
( skipping )  elseif … else

if 
 

 
     if ( grade >= 90 ) 
         printf( "A\n" ); 
     else if ( grade >= 80 ) 
          printf( "B\n" ); 
     else if ( grade >= 70 ) 
          printf( "C\n" ); 
     else if ( grade >= 60 ) 
          printf( "D\n" ); 
     else 
          printf( "F\n" ); 

 
if  

( Compound / Block / Nested if statement ) 
  ( C compiler )

( equivalent )( indentation )



 

 
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 if
if

},{ ( braces )},{
 ( compound statement )( block )


( a single statement ) 
 

 
 ( a compound statement )
else if … else 

  if ( grade >= 60 ) 
      printf ( "Passed.\n" ); 
                        else  { 
      printf ( "Failed.\n" ); 
      printf ( "You must take this course again.\n" ); 
      } 

 grade60
printfelse 

 
   Failed. 
   You must take this course again. 
 

 },{else
printf 

 printf ("You must take this course again.\n" );
else if
60 

 
;( semicolon )if 

 ( logic error )if 

 ( syntax error )if … else 
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while 
The while Repetition Statement  

 

 ( action )
  ( true )

 
 

2( first power of 2 )
1000 

  

 
product = 2; 

                     while ( product <= 1000 ) 
                     product = 2 * product; 

 
 2( integer variable )

product21000
( product <= 1000 )( product > 1000 )

( repetition terminates )while 
productproduct

 
2 ,    4 ,    8 ,    16 ,    32 ,    64 ,    128 ,    256 ,    512 ,    1024 

 product1024 ( product <= 

1000 )product1024 
while  
 
 
 

 
 

 

false

 Product = 2 * product  product <= 1000 
True      
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 ( false )
( statement / loop )while 

while  
 

 while ( constitute )
( body )while while 

( single statement )( compound statement )  
 

while 
while 

( repetition structure )( 

infinite loop ) 
 

while While  W
( reserved keywords )C

while , if , else 
 

Counter – Controlled Repetition )( 
 

 10
( integer )0100

 
 

10
 

grade  
total   

counter  
average  

 
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 " grade "
" total "" counter "
––10

10
 

total  ,  counter 
 

   Algorithm  ( Pseudocode )  
       total  =  0 
      counter  =  1  

 
     while ( counter <= 10 ) 

  input next grade 
  add grade to total 
  add 1 to counter 
 
  average = total / 10   
  print average 

 
 
( 10 )( definite 

repetition ) 
 C 

 
 

/* Example 3-8 
   Class average program with counter-controlled repetition */
#include <stdio.h>
 

/* function main begins program execution */
int main()
{
   int counter; /* number of grade to be entered next */
   int grade;   /* grade value */
   int total;   /* sum of grades input by user */



 ٦٥

   int average; /* average of grades */
    

   /* initialization phase */
   total = 0;   /* initialize total */
   counter = 1; /* initialize loop counter */
    

   /* processing phase */
   while ( counter <= 10 ) {     /* loop 10 times */
      printf( "Enter grade: " ); /* prompt for input */
      scanf( "%d", &grade );     /* read grade from user */
      total = total + grade;     /* add grade to total */
      counter = counter + 1;     /* increment counter */
   } /* end while */
    

   /* termination phase */
   average = total / 10; /* integer division */
 

   printf( "Class average is %d\n", average ); /* display result */
 

   return 0; /* indicate program ended successfully */
 

} /* end function main */ 
 

 

Enter grade: 
Enter grade: 
Enter grade: 
Enter grade: 
Enter grade: 
Enter grade: 
Enter grade: 
Enter grade: 
Enter grade 
Enter grade 
Class average is  81 

 

98 
76 
71 
87 
83 
90 
57 
79 
82 
94 
 

 

 


total , counter

( memory location )
total––

( a garbage value )



 ٦٦

( a logical 

error ) 
 

 (integer result)
81

817 1081.7
( decimal point )


( floating – point numbers )  

 
(Sentinel – Controlled Repetition 
 

 ( arbitrary number ) 
0

100
1 

 
 

 1


( sentinel value ) ( signal value )
( dummy value )( flag value ) 

( confused )
1

( a stream of input ) 
    95 ,   96 ,   75 ,   74 ,   89 ,      1  

95 , 96 ,  75 ,  74 ,  89 
1  

( indefinite repetition ) 
 

 
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   Algorithm  ( Pseudocode )  
       total  =  0 
      counter  =  0 

 
 input first grade 
 while sentinel has not yet been entered  
  add grade to total 
  add 1 to counter 
  input next grade ( possibly the sentinel )  
 
 if counter  ≠  0 
  average  =  total / counter 
  print average 
 else 
  print " No grades were entered " 
 

 
( fatal error ) 

( bombing / crashing ) 
 

 C 
/* Example 3-9
   Class average program with sentinel-controlled repetition */
#include <stdio.h>

/* function main begins program execution */
int main()
{
   int counter; /* number of grades entered */
   int grade;   /* grade value */
   int total;   /* sum of grades */

   float average; /* number with decimal point for average */
   
   /* initialization phase */
   total = 0;   /* initialize total */
   counter = 0; /* initialize loop counter */
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   
   /* processing phase */
   /* get first grade from user */
   printf( "Enter grade, -1 to end: " ); /* prompt for input */
   scanf( "%d", &grade );                /* read grade from user */
   
   /* loop while sentinel value not yet read from user */
   while ( grade != -1 ) {
      total = total + grade; /* add grade to total */
      counter = counter + 1; /* increment counter */
      
      /* get next grade from user */
      printf( "Enter grade, -1 to end: " ); /* prompt for input */
      scanf("%d", &grade);                  /* read next grade */
   } /* end while */

   /* termination phase */
   /* if user entered at least one grade */
   if ( counter != 0 ) {

      /* calculate average of all grades entered */
      average = ( float ) total / counter; /* avoid truncation */

      /* display average with two digits of precision */
      printf( "Class average is %.2f\n", average );   
   } /* end if */   
   else { /* if no grades were entered, output message */
      printf( "No grades were entered\n" );
   } /* end else */

   return 0; /* indicate program ended successfully */

} /* end function main */ 
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Enter grade ,   - 1  to  end : 
Enter grade ,   - 1  to  end : 
Enter grade ,   - 1  to  end : 
Enter grade ,   - 1  to  end : 
Enter grade ,   - 1  to  end : 
Enter grade ,   - 1  to  end : 
Enter grade ,   - 1  to  end : 
Enter grade ,   - 1  to  end : 
Enter grade ,   - 1  to  end : 
Class average is 82 . 50 
 

 
75 
94 
97 
88 
70 
64 
83 
89 
-1 

 

 
 
Enter grade ,    1  to  end : 
No grades were entered 
 

 
-1 

 

 
 –

( floating point numbers ) –average
floattotal / 

countercountertotal
( lost / truncated )

average
( create )( temporary 

values )
(float) ( unary cast operator ) 

 
   Average   =   ( float )  total  /  counter ; 
 

 ( float )( copy )total  
( operand )total( integer )

( a cast operator )
( explicit conversion ) 
floattotal 

counterC( C compiler ) 
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( operands )( identical 

data types )
( promotion )( implicit 

conversion )
  int  , float ( copies )int 

( promote ) float
counterfloat
floataverageC

( 

standard data types )( order of promotion )  
 

 ( cast operators )
( forming )

( unary operator )
,C

-75
( associating )


,,*( multiplicative operators ) 

 
 .2fprintf )

averagef2
( precision ) ( displayed )

f( default 

precision) 6%.6f
( rounded )


 

printf (  "%.2f\n", 3.446 ); /* prints 3.45 */ 
printf (  "%.1f\n", 3.446 ); /* prints 3.4   */ 

 3.45  ,  3.4 
 



 ٧١

 
 

 10
33.3333333….

( fixed amount of space 

)
 

  

 (equality )( comparing 

) 

  (precision) 
( format control string ) scanf

printf 

 
   ( Nested Control Structures )  
 

 10" 1 "
" 2 "


8" Raise tuition"

 
 

 
passes:   

failures 
student 

result 
 

   Algorithm  ( Pseudocode )  
      passes  =  0 
             failures  =  0 
         student  =  1           
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 
    while ( student <= 10 ) 

   input next result 
   if result = 1 
   add 1 to passes 
  else 
   add 1 to failures 
             add 1 to student 
 
     print passes 
     print failures 
     if passes > 8 
  print " Raise tuition "  

 
 C

C
( initialization with declaration ) 
( program's execution time )

( compile time ) 
 
 
/* Example 3-10
   Analysis of examination results */
#include <stdio.h>

/* function main begins program execution */
int main()
{
   /* initialize variables in definitions */
   int passes = 0;   /* number of passes */
   int failures = 0; /* number of failures */
   int student = 1;  /* student counter */
   int result;       /* one exam result */

   /* process 10 students using counter-controlled loop */
   while ( student <= 10 ) {

      /* prompt user for input and obtain value from user */
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      printf( "Enter result ( 1=pass,2=fail ): " );
      scanf( "%d", &result );

      /* if result 1, increment passes */
      if ( result == 1 ) {     
         passes = passes + 1;
      } /* end if */
      else { /* otherwise, increment failures */
         failures = failures + 1;
      } /* end else */

      student = student + 1; /* increment student counter */ 
   } /* end while */

   /* termination phase; display number of passes and failures */
   printf( "Passed %d\n", passes );
   printf( "Failed %d\n", failures );

   /* if more than eight students passed, print "raise tuition" */
   if ( passes > 8 ) {
      printf( "Raise tuition\n" );
   } /* end if */

   return 0; /* indicate program ended successfully */

} /* end function main */
 
 

 

Enter Result ( 1= pass, 2= fail ) :  
Enter Result ( 1= pass, 2 =fail ) : 
Enter Result ( 1= pass, 2 =fail ) : 
Enter Result ( 1= pass. 2 =fail ) : 
Enter Result ( 1= pass, 2 =fail ) :  
Enter Result ( 1= pass, 2 =fail ) : 
Enter Result ( 1= pass, 2 =fail ) : 
Enter Result ( 1= pass, 2 =fail ) : 
Enter Result ( 1= pass, 2 =fail ) : 
Enter Result ( 1= pass, 2 =fail ) : 
Passed 6 
Failed  4 
 

 

1 
2 
2 
1 
1 
1 
2 
1 
1 
2 
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Enter Result ( 1= pass, 2= fail ) :  
Enter Result ( 1= pass, 2= fail ) : 
Enter Result ( 1= pass, 2= fail ) : 
Enter Result ( 1= pass, 2= fail ) : 
Enter Result ( 1= pass, 2= fail ) :  
Enter Result ( 1= pass, 2= fail ) : 
Enter Result ( 1= pass, 2= fail ) : 
Enter Result ( 1= pass, 2= fail ) : 
Enter Result ( 1= pass, 2= fail ) : 
Enter Result ( 1= pass, 2= fail ) : 
Passed 9 
Failed  1 
Raise tuition. 
 

 

1 
1 
1 
2 
1 
1 
1 
1 
1 
1 

 

 
 ( Assignment Operators )  

 
 C(abbreviating 

assignment expressions) 
  

   c   =   c   +   3; 
 ( addition assignment 

operator ) 
   c   + =    3; 
 

 


 
 variable   =   variable   operator   expression ; 

  operator  
,,*,,

 
     Variable operator =   expression 

  c   + =    33c 
 
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 
  

int c = 3 ,  d = 5 ,  e = 4 ,  f = 6 ,  g = 12; 


 
 

   
Assigns Explanation Sample expression Assignment operator 

10c c = c + 7 c  += 7 + = 

1d d = d – 4 d - =  4 - = 

20e e = e *  5 e * =  5 * = 

2f f = f   /  3 f   / =  3 / = 

3g g = g  % 9 g % = 9 % = 

 

 
Arithmetic assignment operators 

 

 Increment and Decrement Operators 
 

 (unary 

increment operator )(unary decrement 

operator )c
1cc1ccc

cc
( preincrement operator)( predecrement 

operator )
( postincrement operator )( postdecrement 

operator )


( current 

value ) 
 
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   
ExplanationSample expression Operator 

aa
a 

+ + a + + 

   

aa
a 

a + + + + 

   

bb
b 

  b  

  
bb
b 

 b    

 
 

increment and decrement operators 
 

 
 

c
pintfc

printf  
 

/* Examle 3-12
   Preincrementing and postincrementing */
#include <stdio.h>

/* function main begins program execution */
int main()
{
   int c;              /* define variable */
   
   /* demonstrate postincrement */
   c = 5;              /* assign 5 to c */
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   printf( "%d\n", c );   /* print 5 */
   printf( "%d\n", c++ ); /* print 5 then postincrement */
   printf( "%d\n\n", c ); /* print 6 */
    
   /* demonstrate preincrement */
   c = 5;              /* assign 5 to c */
   printf( "%d\n", c );   /* print 5 */
   printf( "%d\n", ++c ); /* preincrement then print 6 */
   printf( "%d\n", c );   /* print 6 */

   return 0; /* indicate program ended successfully */

} /* end function main */ 
 

 

5 
5 
6 
 
5 
6 
6 
 

 

 c
 

 

 
 

cc 
 


 

 ( operand ) 
( simple variable name )  

 
  1 ) + + (  

 
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 Precedence and Associativity Rules   

             
 

 
 

   
TypeAssociativity Operators 

( unary )               + +    - -   +    

( multiplicative )   *        /      % 

( additive )   +       - 

( relational )  <      <=     >   >= 

( equality )  = =    != 

( conditional )        ?:
 ( assignment )       =     +=     -=   *=   /=   %= 

 
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 
 
C1x 
 
 C 
 y,xzx 
 product2 
 product2 
 count10

"Count is greater than 10 ." 
 x total  
 xtotal x  
 ( remainder )qdivisorq

 
 123.4567 
 3.14159

 
 
 c 
 x,sumint  
 1x 
 0sum 
 xsumsum 
 " The sum is : " sum 
 
 

110while
x
x11 

 
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 x, product
x,    product5 

    product  *=   x++; 
 C 
 ( input )xscanf 
 ( input )yscanf 
 i1  
 power1  
 powerxpower 
 i 
 iywhile 
 powerprintf 
 
 C

xy( x raised to the y power ) 
while 

 
  
    while ( c <= 5 ) { 
    product *=c; 

    ++c; 
   scanf( "%. 4f" , &value ) ; 

    if ( gender == 1 )  
     printf( "Woman\n" );  
                  else ;  
  printf( "Man\n" );  

  
 z100while

1001 
while ( z >= 0 ) 

sum += z; 
 
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 
 

  

if ( age >= 65 ); 
    printf( "Age is greater than or equal to 65\n" ); 
else 
     printf( "Age is less than 65\n" ); 

  

 
int x = 1, total; 
 
while ( x <= 10 ) { 
      total += x; 
      ++x; 
} 

 
While ( x <= 100 )  
      total += x; 
      ++x; 

 
 

while ( y > 0 ) { 
      printf( "%d\n", y ); 
      ++y; 
} 
 

  

#include <stdio.h> 
 

int main() 
 { 
      int x = 1, total = 0, y; 
 

     while ( x <= 10 ) { 
          y = x * x; 
          printf( "%d\n", y ); 
          total += y; 
         ++x; 
      } 
 

      printf("Total is %d\n", total); 
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      return 0; 
 } 
 
 

  
i " Passed "grade

60" Failed "60  
 

printf("%s\n",grade>=60:"Passed":"Failed");                               
grade>=60:printf("Passed\n")?printf("Failed\n");                        

printf("%s\n",grade>=60?"Passed":"Failed");                               

grade>=60?printf("Passed\n")?printf("Failed\n");                       

 
ii  

   if ( answer ==7 )        
           printf( "correct" ); 
 else 
           printf( "incorrect" ); 
    printf(answer==7?"correct":"incorrect");                            

    printf(answer==7?"correct":"incorrect");                            

    answer ==7 ? printf( "correct" ):                                         
 

iii pwhile 
        p = 2; 
        while ( p < 2000 ) 
            p = 2*p; 
         1023     
       1024      

       2047      

         2048      

 

iv ( an uninitialized variable ) 
  
  
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  
 ( a randomly assigned value )  

 
v x 

    int x = 21; 
    double y = 6; 
    double z = 14; 
    y = x / z; 
    x = 5.5*y; 
 

     8.25   
     5.5     

     5     

     8    
 

vi x 4y5 
    y = 5;     
    y = x++;    

    y = ++ x;    

    y = x = 5;     

 

vii ( true ) 
 (a + 1 )2a  
 **aa1 
 ANSIC

 (operands )( operator )  
 ( abc * 37 ) 

 
 


( average miles / gallon for each tank of gas )

( overall miles / gallon )
 
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 
-1

 
 

 
  

  
 

Enter the gallons used (-1 to end): 12.8 
Enter the miles driven: 287 
The miles / gallon for this tank was 22.421875 
 
Enter the gallons used (-1 to end): 10.3 
Enter the miles driven: 200 
The miles / gallon for this tank was 19.417475 
 
Enter the gallons used (-1 to end): 5 
Enter the miles driven: 120 
The miles / gallon for this tank was 24.000000 
 
Enter the gallons used (-1 to end): -1 
 
The overall average miles/gallon was 21.601423 
 

 
 

 ( customers )
( department store )
( credit limit ) 

  
  ( account number ) 
  ( balance ) 
  ( total charges ) 
  ( total credits ) 
  ( credit limit ) 

-1 
  
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new balance  =  balance  +  total charges  -  total credits 
 

" Credit Limit 

Exceeded "  
 

 

Enter account number ( -1 to end): 100 
Enter beginning balance: 5394.78 
Enter total charges: 1000.00 
Enter total credits: 500.00 
Enter credit limit: 5500.00 
Account: 100 
Credit limit: 5500.00 
Balance: 5894.78 
Credit Limit Exceeded. 
 
Enter account number ( -1 to end ): 200 
Enter beginning balance: 1000.00 
Enter total charges: 123.45 
Enter total credits: 321.00 
Enter credit limit: 1500.00 
 
Enter account number ( -1 to end ): 300 
Enter beginning balance: 500.00 
Enter total charges: 274.73 
Enter total credits: 100.00 
Enter credit limit: 800.00 
 
Enter account number ( -1 to end ): -1 
 

 

 ( commission )9%
( gross sales )
( salespersons )
$ 5000 

$ 2000  
 Salary  =  200.0  + 0.09 * gross sales 
  = 200.0  + 0.09 * 5000 = $ 650 
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 


-1 
  

 
Enter sales in dollars ( -1 to end): 5000.00 
Salary is: $650.00 
 
Enter sales in dollars ( -1 to end ): 1234.56 
Salary is: $311.11 
 
Enter sales in dollars ( -1 to end ): 1088.89 
Salary is: $298.00 
 
Enter sales in dollars ( -1 to end ): -1 
 

 
 


 

(usury )( interest )









 

 
 ( simple interest )( loan )

( principal ) 
   interest  = principal * rate * days / 365; 
 rate( annual interest rate ) 

   days 
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 principal , rate , days 
-1 

  
 

Enter loan principal ( -1 to end): 1000.00 
Enter interest rate: .1 
Enter term of the loan in days: 365 
The interest charge is $100.00 
 
Enter loan principal ( -1 to end ): 1000.00 
Enter interest rate: .08375 
Enter term of the loan in days: 224 
The interest charge is $51.40 
 
Enter loan principal ( -1 to end ): 10000.00 
Enter interest rate: .09 
Enter term of the loan in days: 1460 
The interest charge is $3600.00 
 
Enter loan principal ( -1 to end ): -1 
 

 

 ( employees )
( salary )
( hours worked )

( hourly rate )
 

 40 
   

 40 
  40 

 
  –40 1.5

-1 
  

 
 
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Enter number of hours worked ( -1 to end ): 39 
Enter hourly rate of the worker ( $00.00 ): 10.00 
Salary is $390.00 
 

Enter number of hours worked ( -1 to end ): 40 
Enter hourly rate of the worker ( $00.00 ): 10.00 
Salary is $400.00 
 

Enter number of hours worked ( -1 to end ): 41 
Enter hourly rate of the worker ( $00.00 ): 10.00 
Salary is $415.00 
 

Enter number of hours worked ( -1 to end ): -1 
 

 

 ( predecrementing )
( postdecrementing )( decrement 

operator ) 
 
 loop110

3  

 
 10  

  
 counter10 
  10 
 number( current number ) 
 largest 

  
 

   Algorithm  ( Pseudocode )  
                               input first number into largest
            counter =       

 
    while ( counter <= 10 

   input number    
   if number > largest 
    largest = number 
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   counter ++ 
           
  print largest 

 
  

 
N 
 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

 
10 * N 
 
10 
20 
30 
40 
50 
60 
70 
80 
90 
100 

 
100 * N 
 
100 
200 
300 
400 
500 
600 
700 
800 
900 
1000 

 
1000 * N 
 
1000 
2000 
3000 
4000 
5000 
6000 
7000 
8000 
9000 
10000 

 

 \t ( tab character )  printf 
 tabs    

 
  

 

A 
3 
6 
9 
12 
15 

 
A+2 
5 
8 
11 
14 
17 

 
A+4 
7 
10 
13 
16 
19 

 
A+6 
9 
12 
15 
18 
21 
 

 

 10 
  
  

 
 ( validate the 

inputs ) 12
––
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( correct value )
12 

 
  

#include <stdio.h> 
 
/* function main begins program execution */ 
 int main() 
 { 
      int count = 1; /* initialize count */ 
 
      while ( count <= 10 ) { /* loop 10 times */ 
 
           /* output line of text */ 
          printf( "%s\n", count % 2 ? "****" : "++++++++" ); 
          count++; /* increment count */ 
     } /* end while */ 
 
     return 0; /* indicate program ended successfully */ 
 
   } /* end function main */ 
 
 

  
#include <stdio.h> 
 
/* function main begins program execution */ 
  int main() 
 { 
       int row = 10; /* initialize row */ 
       int column; /* define column */ 
 
       while ( row >= 1 ) { /* loop until row < 1 */ 
             column = 1; /* set column to 1 as iteration begins */ 
 
             while ( column <= 10 ) { /* loop 10 times */ 
                   printf( "%s", row % 2 ? "<": ">" ); /* output */ 
                   column++; /* increment column */ 
              } /* end inner while */ 
 
              row--; /* decrement row */ 
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              printf( "\n" ); /* begin new output line */ 
          } /* end outer while */ 
 
          return 0; /* indicate program ended successfully */ 
 
 } /* end function main */ 
 

 else( Dangling else problem ) 
  
  i y = 11x = 9  ,  
  ii  y = 9x = 11 , 
 ( compiler )( ignores )

( indentation )C
( associates )elseif

( previous )else}{
ifelse

else
( eliminated the indentation )

 
 

if ( x < 10 )        
if ( y > 10 ) 
printf( " Prayer is light.\n" ); 
else 
printf( "Charity is a proof.\n" ); 
printf( "Patience is illumination.\n" ); 
 
if ( x < 10 ) {        

if ( y > 10 ) 
printf( " Prayer is light.\n" ); 
} 
else { 
printf ("Charity is a proof.\n" ); 
printf( " Patience is illumination.\n" ); 
} 

 

 
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 else  
  

 ( proper indentation ) 
 }{ 
 

 
if ( y == 8 ) 
if ( x == 5 ) 
printf( "Every takbeera is a charity.\n" ); 
else 
printf( " Charity is a proof.\n" ); 
printf( " Patience is illumination.\n" ); 
printf( "Every tahleela is a charity.\n" ); 

 
  x = 5 ,     y = 8   

 
Every takbeera is a charity. 
Patience is illumination. 
Every tahleela is a charity. 
 

 
  x = 5 ,     y = 8  

 

Every takbeera is a charity. 
 

 

  x = 5 ,     y = 8  
 

 

Every takbeera is a charity.  
Every tahleela is a charity. 
 

  x = 5 ,     y = 7  
 
Charity is a proof . 
Patience is illumination. 
Every tahleela is a charity. 
 

 
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 ( side of a square )
(asterisks )4

 
 
**** 
**** 
**** 
**** 

 

 ( size )
120  

 
 ( a  hollow square )

5( size )  
 

***** 
*      * 
*      * 
*      * 
***** 

 
 

 ( palindrome )( number )
( text phrase )( forwards 

and backwards )
( five – digit integers )

12321 ,  55555 , 45554 , 11611 
 

( division and 

remainder operators )
( individual digits ) 

 
 ( a binary integer )

0's1's–( 5 binary digits 

maximum )  ( decimal equivalent ) 
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 ( remainder and division 

operators )


( positional value ) 
 1  
 24816

 
 1101 

 1 * 1  +  0 * 2  +  1 * 4  +  1 * 8  =  13 
 
 while 1

300,000,000( a multiple of ) 

100,000,000
 

 
 100( asterisks )10

( a newline character )1
100( remainder operator )

10 
 
 

7 
 27747 

 " The number 27747  has  3  sevens in it " 
 ( displays )

( checkerboard  pattern ) 
 

* * * * * * * * 
 * * * * * * * * 
* * * * * * * * 
 * * * * * * * * 
* * * * * * * * 
 * * * * * * * * 
* * * * * * * * 
 * * * * * * * * 
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  
printf( "* " ); 
printf( " " ); 
printf( "\n" ); 

 
 2 

  2 , 4 , 8 , 16 , 32 , 64 , 128 , ……. 
 

 
 
 ( radius )

( a  float value )( diameter )
( circumference )( area )  3.14159 

 
  

     printf( "%d" , ++( x + y)); 
 
 float

 
 
 

( right triangle ) 
 
 ( 4 – digit 

integers ) ( security )
( encrypting ) 

  
  
 ( remainder )7

10 
  
  
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  
 
 ( decrypting )


( original number ) 

 
 ( factorial )n 

 n ! = n . ( n – 1 ) . ( n – 2 ) . … . 1  ( n ≥ 1 ) , 
 n ! = 1     ( n = 0 ) 

  
 5 ! = 5 . 4 . 3 . 2 . 1  =  120  

  
 e 

    ...
!3

1

!2

1

!1

1
1 e 

 ex 
 

    ...
!3!2!1

1
32


xxx

e x 
   x = 3 

 


scanf9999( input 

sequence) 
10    8    11    7    9    9999 

 9999 
 

– FBI
1

ZF
 

 
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– 


 




    


 

 
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) 

 
 
 
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d = 

 
)أ ( 
)ب ( 
)ج ( 
)د ( 
 

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  
 

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 



 ٩٩

 
)١(  
)٢(  
 

 
  

   
   
   

  
  

 
 

ANSND )أ (
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 




 
 
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– 
 

 





 


 
: "send check"

  :  "Refund"
 

 
   

 50%6:00 p.m.1800
8: 00 a.m.0800 

 

 8:00 a.m.0800
6:00p.m.1800 

 

 4%   
 $ 0.40  
 15%

 
 


 

 
– 

(H: House)(C : Commercial) 

(I : Industrial) 
 H$5.00$ 0.0005

 
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 C$1000
$0.00025 

 I$1000
$2000
$ 3000
 


char
 

  
ZMtas ) أ 


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

 
 
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  
a1 x + b1 y = c1 
a2 x + b2 y = c2 

 a1 , b1 , c1a2 , b2 , c2
 

 
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 
 

Additional Control and Repetition Statements 
 

 ifwhile
 

 for 
 do … while 
 switch( multiple selection ) 
 break( exiting ) 

 continue( skipping )( remainder 

of the body of a repetition st. )
 ( next iteration of the loop ) 

 
( logical operators )

 
 

Counter – Controlled Repetition            

  

 
 ( control variable )( loop counter ) 
 ( initial value ) 

 ( increment )( decrement )
 

 ( final value )
 

 
–while110 
 
 
 
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 
/* Example 4.1 
     Counter-controlled repetition */ 
#include <stdio.h> 
    
/* function main begins program execution */ 
int main () 
{
    int counter = 1; /* initialization */
   
   while ( counter <= 10 ) { /* repetition condition */
        printf ( "%d\n", counter ); /* display counter */
       ++counter; /* increment */ 
   } /* end while */ 


   return 0; /* indicate program ended successfully */

} /* end function main */ 
 
 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
 

 
 maincounter

integer1
( executable statement ) 

 counter 
 int     counter; 
      counter = 1; 

 
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  
 

  

 ++counter;    /* increment */ 

 1  
  

 while
10( true )
while10

10 counter
11. 

 

 counter 0
while 

 while ( ++counter <= 10 ) 
           printf ( "%d\n", counter ); 

 
 ( incrementing )

while},{
whilewhile

 
 

–
–

(imprecise counter values)
( integer values ) 

 
for( for Repetition Statement )         

 
 for

 for–
for 

 
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–for110 
 

/* Example 4.2
   Counter-controlled repetition with the for statement */
#include <stdio.h>

/* function main begins program execution */
int main()
{
    int counter; /* define counter */

   /* initialization, repetition condition, and increment 
      are all included in the for statement header. */
   for ( counter = 1; counter <= 10; counter++ ) {
      printf( "%d\n", counter );
   } /* end for */

   return 0; /* indicate program ended successfully */

} /* end function main */ 
 

 forcounter1
counter <= 10
counter 1printf 
counter1counter ++ counter

counter2
10  printf  

counter11


forreturn 
 

 for
( counter – controlled repetition )( a control 

variable ) 
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 
    
  
 

 for ( counter = 1;  counter  <= 10;  ++ counter ) 

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

  
    

 
 

for}{
 

 
counter < 10

counter  <=  109
( off – by – one  error ) 

 
 for 

 for (  expression1;   expression2;   expression3    ) statement 
 
 expression1  
expression2 

 expression3  
 

 forwhile 
 

  expression1; 
  while ( expression2 ) { 
        statement 
        expression3; 
  } 
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  
for 

 expression1 , expression3 
( comma – separated list of expressions ) 

( two control variables )for
( initialized )( incremented )

 expression3    i++ ,  j++ 

 ( comma operators )
( evaluated )


( comma operator )for  


( multiple initialization and/or multiple 

increment expressions ) 
 
 for( optional )expression2 

C( true )( infinite 

loop )expression1
expression3 

incrementfor
forfor
 

  counter = counter + 1 
  counter += 1 
  ++counter 
  counter++ 

  ( incrementing portion )for
counter++

( postincrementing form )
 

 
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 for( comma )
( semicolon )( syntax error )

( for header ) for
forfor (an empty statement)

( a logic error ) 
 
 ( initialization )

( loop – continuation condition )( increment )
x = 2 ,  y = 10 

   for ( j = x;  j <= 4 * x * y;  j += y / x ) 
  

   for ( j = 2;  j <= 80;  j += 5 ) 
 

  
 
 ( false )( initially )

for 
 
 ( flowchart )for

whilefor 
 

for ( counter = 1; counter <= 10; counter++ ) 
      printf( "%d", counter ); 

  
        
      
    

 

 
 

   
true   

 
 

  false        

   counter = 1 

   counter < = 10  printf( "%d",  counter ) ;   counter ++  
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 
          

 
for

 
 

–for 
 11001 

  for ( i = 1;  i<= 100;  i++ ) 
 
 1001-1 

1 
  for ( i = 100;  i>= 1;  i-- ) 

 
 7777 

  for ( i = 7;  i <= 77;  i += 7 ) 
 
 202-2 

  for ( i = 20;  i >= 2;  i -= 2 ) 
 

 ( sequence of values ) 
  2, 5, 8, 11, 14, 17, 20   
  for ( j = 2;  j <= 20;  j += 3 ) 

 

  

  99, 88, 77, 66, 55, 44, 33, 22, 11, 0   
  for ( j = 99;  j >= 0;  j -= 11 ) 
 

–2100
 for 

 
 

/* Example 4.4 
   Summation with for */
#include <stdio.h>

/* function main begins program execution */
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int main()
{
   int sum = 0; /* initialize sum */
   int number;  /* number to be added to sum */

   for ( number = 2; number <= 100; number += 2 ) {
      sum += number; /* add number to sum */      
   } /* end for */

   printf( "Sum is %d\n", sum ); /* output sum */

   return 0; /* indicate program ended successfully */

} /* end function main */ 
 
 

Sum is 2550 
 

 
for( merged )

for( for header )
( comma operator ) 

for ( number = 2; number <= 100; sum += number, number +=  2 )  
      ;  /* empty statement */ 

sum = 0
for 

for for
for

 
 

–



 

 
( invests )1000

( savings account )( usury percentage )
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( interest )
5%
( left on deposit in the account )


( compound interest ) 
 

  a = p ( 1 + r )n 
 
p( principal ) 
r( rate ) 
n( number of years ) 
a( amount of deposit )n 
 

 
 

/* Example. 4.5
   Calculating compound usury / interest */
#include <stdio.h>
#include <math.h>  

/* function main begins program execution */
int main()
{
   double amount;                   /* amount on deposit */
   double principal = 1000.0; /* starting principal */
   double rate = .05;             /* annual interest rate */
   int year;                           /* year counter */

   /* output table column head */
   printf( "%4s%21s\n", "Year", "Amount on deposit" );

   /* calculate amount on deposit for each of ten years */
   for ( year = 1; year <= 10; year++ ) {

      /* calculate new amount for specified year */
      amount = principal * pow( 1.0 + rate, year );
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                                                                                         
      /* output one table row */
      printf( "%4d%21.2f\n", year, amount );   
   } /* end for */

   return 0; /* indicate program ended successfully */

} /* end function main */ 
  

 

Year 
      1 
      2 
      3  
      4 
      5 
      6 
      7 
      8 
      9 
    10 
 

 

Amount  
 

on 
 

deposit 
1050.00 
1102.50 
1157.63 
1215.51 
1276.28 
1340.10 
1407.10 
1477.46 
1551.33 
1628.89 

 
 for10( a control 

variable)1101
( exponentiation operator )C

powpow (x , y)xy
( 2 arguments )doubledouble
doublefloat double
(value)( much greater magnitude )( precision )

floatmath.h
powpowdouble
year integermath.h

( compiler )yeardouble( a temporary 

double representation )
pow( pow's function prototype )
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pow
 

 amount, principal, rate
double 
 21.2f %

amount( field width )21( print positions )
2( precision )( decimal 

positions )( characters )
( right justified )

( left justified )


6d8s
printf, 

scanf 
 

switchswitch Multiple – Selection Statement  
 

 ifif … else
( series of 

decisions ) ( test )( separately )
( constant integral values )

( different actions )
( multiple selection )switch

 
 switch( series of case labels )
default ( optional ) 

 
–( letter grades )

switch
A, B, C, D, F

( end of file ) EOF character 
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 
 

/* Example 4.6 
   Counting letter grades */ 
#include <stdio.h> 
 
/* function main begins program execution */ 
int main() 
{ 
   int grade;      /* one grade */ 
   int aCount = 0; /* number of As */ 
   int bCount = 0; /* number of Bs */ 
   int cCount = 0; /* number of Cs */ 
   int dCount = 0; /* number of Ds */ 
   int fCount = 0; /* number of Fs */ 
 
   printf(  "Enter the letter grades.\n"  ); 
   printf(  "Enter the EOF character to end input.\n"  ); 
 
   /* loop until user types end-of-file key sequence */ 
   while ( ( grade = getchar() ) != EOF ) { 
       
      /* determine which grade was input */ 
      switch ( grade ) { /* switch nested in while */ 
 
         case 'A': /* grade was uppercase A */ 
         case 'a': /* or lowercase a */ 
            ++aCount; /* increment aCount */ 
            break; /* necessary to exit switch */ 
 
         case 'B': /* grade was uppercase B */ 
         case 'b': /* or lowercase b */ 
            ++bCount; /* increment bCount */ 
            break; /* exit switch */ 
 
         case 'C': /* grade was uppercase C */ 
         case 'c': /* or lowercase c */ 
            ++cCount; /* increment cCount */ 
            break; /* exit switch */ 
 
         case 'D': /* grade was uppercase D */ 
         case 'd': /* or lowercase d */ 
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            ++dCount; /* increment dCount */ 
            break; /* exit switch */ 
 
         case 'F': /* grade was uppercase F */ 
         case 'f': /* or lowercase f */ 
            ++fCount; /* increment fCount */ 
            break; /* exit switch */ 
 

         case '\n': /* ignore newlines, */ 
         case '\t': /* tabs, */ 
         case ' ':  /* and spaces in input */ 
            break; /* exit switch */ 
 

         default: /* catch all other characters */ 
            printf( "Incorrect letter grade entered." );  
            printf( " Enter a new grade.\n" );  
            break; /* optional; will exit switch anyway */ 
      } /* end switch */ 
    

   } /* end while */ 
 

   /* output summary of results */ 
   printf( "\nTotals for each letter grade are:\n" ); 
   printf( "A: %d\n", aCount ); /* display number of A grades */ 
   printf( "B: %d\n", bCount ); /* display number of B grades */ 
   printf( "C: %d\n", cCount ); /* display number of C grades */ 
   printf( "D: %d\n", dCount ); /* display number of D grades */ 
   printf( "F: %d\n", fCount ); /* display number of F grades */ 
 

   return 0; /* indicate program ended successfully */ 
 
} /* end function main */ 
 

Enter the letter grades. 
Enter the EOF character to end input. 
a               
b                
c                 
C              
A              
d            
f            
C            
E          
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Incorrect letter grade entered. Enter a new grade. 
D 
A 
b 
^Z 
 
Totals for each letter grade are: 
A: 3 
B: 2 
C: 3 
D: 2 
F: 1 
 

 
while 

  while ( ( grade = getchar () ) != EOF ) 
 ( grade = getchar() )
( getchar )( standard input / 

output Library)(integer 

variable ) gradechar
C(any integer data type)

( one-byte 

integers )( treating)
 ( integer )( character ) 

 printf( " The character (%c) has the value %d .\n" , 'a', 'a' );  
%c, %da( integer value )

 
   The character (a) has the value 97. 
 

 97( numerical representation) 

(character)a
ASCII( American Standard Code 

for Information Interchange)97
(lower case letter) 'a'ASCII
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( decimal values )scanf
%c 
 

 ( as a whole )
( value )

grade = getchar() ( assignment expression )( returned 

by ) getchargrade 
  
 ––

( same initial value ) 
a = b = c = 0; 

c = 0( associates )
0b

ab = ( c = 0 )0 
 

 grade = getchar()EOF
( sentinel value )-1

( system – 

dependent keystroke combination )EOF(end of file)
EOF( a symbolic 

integer constant )< stdio.h > ( header )
gradeEOF

( represent characters )intsEOF
( integer value )––-1

C( C standard )EOF 
-1EOF -1

( more portable program )
 

 
 UNIXEOF

( sequence ) 
<return>  <ctrl-d> 
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( notation )return–
( simultaneously )–ctrl, d
( Microsoft Corporation's Windows )

EOF ( indicator ) 
<ctrl-z> 
 

 
Return ) ( Entergetchar

( characters )EOF
switchswitchgrade

( controlling expression )
( case labels )C

( grade )C( automatically )case
switch( match )[ case ' C ' : ]

CcCount1
switchbreakbreak

( program control )switch
breakswitch

breakswitch
cases

( match )default
( error message ) 

 caseswitch
{ , }

( multiple actions )caseswitch
switchbreak

case 
 
 
 
 
 
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  
                                          
                                           true              
    
                          false   
                                      
                                  true 
          
                            
                           false                 
                   . 
                         .  
                            .  
 
                  
                            true 
 
                           false 
                       
 
 

 
  

 breakcase
switch 
 switchcase

defaultdefault
breakdefault

 
 

 switch 
case '\n': /* ignore newlines, */ 
case '\t': /* tabs, */ 
case ' ':  /* and spaces in input */ 
            break; /* exit switch */ 

 

case a  case a action(s)

case b action(s)     

break 

break
 

case b  

break

default

 

case z  case z action(s)
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(skip)( newline )(blank)


 Return
( newline character )

( processing )


switch( error message )
default


 

 
( several case labels ) 

  case ' D ' : case ' d ' : 
 

 
 switch( testing a 

constant integral expression )( combination )
( character constants )( integer constants )

( constant integer value )
( single quotes )' A '


( integer values )–
( small integer values ) 

 
 ( portable languages )C

( flexible data type sizes )
C

( hardware )
int , char C

short)( short int) longint( longC
( minimum range )short 32767±



 ١٢٢

longC( standard )
long2147483647±int
short long
char127±

( character )( computer's character set ) 
 

do … while ( Repetition Statement )  
 

  do..whilewhile
( loop-continuation condition )while

do..while
do..while

( clause )while
do..while}{

whiledo..while 
while ( condition ) 

( header )whiledo..while
 

    do 
          statement 
    while ( condition ); 
 

while ( condition );
while( empty statement )do..while

 
    do { 
          statement 
    } while ( condition ); 

 
–do..while110 
 
 
 
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 
/* Example. 4.7  
   Using the do/while repetition statement */ 
#include <stdio.h> 
 
/* function main begins program execution */ 
int main() 
{ 
   int counter = 1;              /* initialize counter */ 
    
   do { 
      printf( "%d  ", counter ); /* display counter */ 
   } while ( ++counter <= 10 ); /* end do...while */ 
 
   return 0; /* indicate program ended successfully */ 
 
} /* end function main */ 
 
 

1 2 3 4 5 6 7 8 9 10  
 

 
counter[ ++ counter ] (preincremented )


do...while 
 do...while

( actions )
 

         
 
 
 
 
            
              true     
 

             
   false 
 
 

 

action(s) 

 

condition 
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 breakcontinue 
 

 breakcontinuebreak
 

while, for, do…while, switch 


break( escaping ) 
( skipping )switch–

break for 
 

–ifx5
breakforprintf
for 

/* Example. 4.8 
   Using the break statement in a for statement */ 
#include <stdio.h> 
 
/* function main begins program execution */ 
int main() 
{ 
   int x; /* counter */ 
    
   /* loop 10 times */ 
   for ( x = 1; x <= 10; x++ ) { 
 
      /* if x is 5, terminate loop */ 
      if ( x == 5 ) { 
         break; /* break loop only if x is 5 */ 
      } /* end if */ 
 
      printf( "%d ", x ); /* display value of x */ 
   } /* end for */ 
    
   printf( "\nBroke out of loop at x == %d\n", x ); 
    
   return 0; /* indicate program ended successfully */ 
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} /* end function main */ 
 
 

1 2 3 4 
Broke out of loop at x == 5 
 
 

continue 
 

while, for, do…while 

( skipping )
( next iteration )
while , do…whilecontinue 

for( increment expression )
whilefor

whilecontinue
while

for 
 

–continueforprintf
 

 
/* Example 4.9 
   Using the continue statement in a for statement */ 
#include <stdio.h> 
 
/* function main begins program execution */ 
int main() 
{ 
   int x; /* counter */ 
 
   /* loop 10 times */ 
   for ( x = 1; x <= 10; x++ ) { 
 
      /* if x is 5, continue with next iteration of loop */ 
      if ( x == 5 ) {    
         continue; /* skip remaining code in loop body */ 
      } /* end if */ 
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      printf( "%d ", x ); /* display value of x */ 
   } /* end for */ 
    
   printf( "\nUsed continue to skip printing the value 5\n" ); 
    
   return 0; /* indicate program ended successfully */ 
 
} /* end function main */ 
 
 

1 2 3 4 6 7 8 9 10 
Used continue to skip printing the value 5 
 

 
( Logical Operators ) 

 
  

counter < = 10,   total  >  1000,   number ! = sentinel Value 
 

 
>, <,  >=,  <=,
( multiple conditions )

ifif…else 
 C

( complex conditions ) 
&&( logical AND ) 

||  ( logical OR ) 
( logical Not ) 
( logical negation ) 

 
 

– 
( i )( grades )


90 
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 ( gender )( female ) 
 90 ≤ 
 && 

 
 if ( gender == 1 && grade >= 90 ) 
       ++excellentGirlStudents; 
 

 if 
 gender == 1 
 grade > = 90

90 
 >,

&& 
   gender == 1 && grade >= 90 

 ( true )
( count )

( false )
if 

 
 &&

( zero )( false )( nonzero )( 

true )expression1, expression2
( truth tables )C

01
Ctrue1
true 
 

expression1 && 
expression2

expression2 expression1 

0 0 0 
0

(nonzero)
0 

0 0 
(nonzero) 
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1 
(nonzero)


(nonzero) 

 

&& 
Truth table for the && (logical AND ) operator 

 
 

–A 
 ≤90 
 ≤90 

 ||  
 

  if  ( semesterAverage >= 90 || finalExam >= 90 ) 
      printf( " Student grade is A\n" );

" Student grade is A " 
( false )( zero ) 

 
OR( || ) 

 
expression1 || 
expression2

expression2 expression1 

0 0 0 
1

(nonzero)
0 

1 0 
(nonzero) 

1 
(nonzero)


(nonzero) 

 
|| 

Truth table for the logical OR (||) operator 
 
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 && ||.
(associativity)

( short-circuit 

evaluation )( 

true )( false ) 
   gender == 1 && grade >= 90 
 

 gender1false
   grade >= 90gender1

true  grade >= 90 
 

–grades
sentinelValueif

 
 

   if ( ! ( grade == sentinelValue ) ) 
       printf ( " The next grade is %f\n", grade ); 

 
 ( 

unary operator )&&, || 
( binary operator )grade == 

sentinelValue 
ifif 

 
    if ( grade ! = sentinelValue )  
       printf ( " The next grade is %f\n", grade ); 

 

 
 

expression expression 

1 0 

0 nonzero
 

! 
Truth table for operator ! ( logical negation )  
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 
 

 
 

 
Type

 

Associativity 

 

Operators 
( unary)  ++   --   +     -    !  

(type) 
(multiplicative)  *       /    % 

(additive)  +      - 

(relational)  <      <=    >   >= 

(equality)  ==    != 

AND(logical 

AND) 

 && 

ORlogicalOR)(  || 

(conditional)  ?: 

(assignment)  =       +=   -=   *=   /=  
%= 

(comma)  , 
 

 
 

 
 

( Confusing Equality and Assignment Operators ) 
 

 
( syntax error )

( incorrect results )( runtime 

logic errors )C 
 ( decision 

portion )( control statement )( 

expression )C( produces a value )
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0false
( nonzero )true 

 C( produces a 

value )( 

assignment operator ) 
 

–10
 

  if ( mark == 10 ) 
      printf( "You get a prize!" );  
 

  
  if ( mark = 10 ) 
      printf( "You get a prize!" );  
 

 if10if
if

10" true "
iftrue

 
 

 
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 
 

  
 for199

sum , count 
 
 for120

( counter variable ) x
x %5

( newline 

character )( tab character ) 
 
–  

  for ( y = .1; y != 1.0; y += .1 )     
\n", y );               printf( "%f 

   switch ( n ) {                                   
  case 1; 

     printf( "The number is 1\n" );      
     case 2; 

printf( "The number is 2\n" );                            
  break;                                      

      default ; 
printf( "The number is not 1 or 2\n" ); 

   break;                    
}                                         
–  

  For ( x = 100, x >= 1,  x++ )     
\n", x );  printf( "%d 

 
 value

 
switch ( value % 2  ) {                                      

    case 0; 
     printf( "Even integer\n" );  
     case 1; 
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printf( "Odd integer\n" );                               
   }                                            
 
  for ( x = .000001; x <= .0001; x += .000001 ) 

  \n", x );                printf( "%.7f 
 
 9991 
 

  for ( x = 999; x >= 1; x += 2 ) 
 \n", x );  printf( "%d 

 
 2100 
 

counter = 2;                                                          
    Do { 

      if ( counter % 2 == 0 )      
printf( "%d\n", counter );                                
 
  counter += 2;                     
  }While ( counter < 100 );        
 
 100150 

 total0 
 

    for ( x = 100; x <= 150; x ++ ); 
         total += x;                                         

 
– xfor 

 for ( x = 2; x <= 13; x += 2 )                                                  

         printf( "%d\n", x ); 
   for ( x = 5; x <= 22; x += 7 )                                                   

         printf( "%d\n", x ); 
   for ( x = 3; x <= 15; x += 3 )                                                   

         printf( "%d\n", x ); 
   for ( x = 1; x <= 5; x += 7 )                                                     
         printf( "%d\n", x ); 
   for ( x = 12; x >= 2; x -= 3 )                                                    
         printf( "%d\n", x ); 
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– for 
 

 1, 2, 3, 4, 5, 6, 7              
  3, 8, 13, 18, 23        
  20, 14, 8, 2, -4, -10 
  19, 27, 35, 43, 51   
 
– 3   4 
 

 #include <stdio.h> 
 
 /* function main begins program execution */ 
 int main() 
 { 
     int x; 
     int y; 
     int i; 
     int j; 
 
     /* prompt user for input */ 
     printf( "Enter two integers in the range 1-20: " ); 
     scanf( "%d%d", &x, &y ); /* read values for x and y */ 
 
     for ( i = 1; i <= y; i++ ) { /* count from 1 to y */ 
 
          for ( j = 1; j <= x; j++ ) { /* count from 1 to x */ 
                printf( "@" ); /* output @ */ 
          } /* end inner for */ 
 
          printf( "\n" ); /* begin new line */ 
      } /* end outer for */ 
 
      return 0; /* indicate program ended successfully */ 
 
 } /* end function main */ 
 

–  
i for ( headers ) 
 



 

 ١٣٥

 for( int i = 0; i < 10; i++ ) 

     int i; 
  for( ; i < 10; i++ ) 
    int i; 

  for( ; ; i++ ) 
    int i; 

  for( ; i < 10; ) 
 
ii  for( correct body ) 

  for ( i = 20;    i > = 2;   i += 2 ) 
  
  
  
 i202 

 

iii 
int counter = 1;                                         

   do { 
      printf ( "%i", counter);             
 }while ( ++counter <= 10 );        

 
 111 

 110 
 1 9 
  
 

iv   x12( output )
 

 if( x = 6 ) 
    printf("%i", x); 

 
 6   12 

    
 
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– for( sequence )
scanf


scanf( input 

sequence ) 
 5   100   200   300   400   500 

 5  
 
– 

 
 
– 230 
 
–115 
 
–( factorial )n

n 1 5( tabular form ) 
 
– –(compound 

interest ) ( interest 

rates ) 
 5%, 6%, 7%, 8%, 9%, 10% 

 for 
 
– ( patterns )

for
printfprintf ( "*" );

 ( side by side ) 
 (C), (D) 




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(A)   (B)      (C)    (D) 
*   **********            **********             * 
**  *********            *********           ** 
***   ********              ********         *** 
****   *******                *******       **** 
*****   ******       ******       ***** 
******  *****          *****              ****** 
*******  ****             ****            ******* 
********  ***              ***          ******** 
*********  **     **              ********* 
**********  *       *      ********** 

 
– ( graphs )

( bar charts )
( histograms )130

7 

 
–

( pairs of numbers ) 
( product number )( quantity )

 -1
switch 

 
Product number Retail price 
 

1 
2 
3 
4 
5 
 

 

$ 2.98 
$ 4.50 
$ 9.98 
$ 4.49 
$ 6.87 
 

 
––counter

for 
 
––( average grade ) 
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–. i = 1, j = 2, k = 3, m = 2                             
  

 
printf( "%d", i == 1 );                                                                                                         
 
 printf( "%d", j == 3 );                                                          

 
 printf( "%d", i >= 1 && j < 4 );                                           

 
 printf( "%d", m < = 99 && k < m );                                     
 
 printf( "%d", j >= i || k == m );                                             
 
 printf( "%d", k + m < j || 3 - j >= k );                                   
 
 printf( "%d", !m );                                                               
 
 printf( "%d", !( j - m ) );                                                      

 
 printf( "%d", !( k > m ) );                                                    

 
 printf( "%d", !( j > k ) );                                                      

 
– 

...
11

4

9

4

7

4

5

4

3

4
4   

 ( one term )
 

 
–( Pythagorian Triples )




 Pythagorian Triple)( a
( hypotenuse )
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side1 , side2
500for( tries )

 
 
–( employees ) 

i ( managers )( a fixed weekly 

salary ) 
ii ( hourly workers )( a 

fixed hourly wage ) 
( 1.5 )

( overtime hours ) 
iii( commission workers )$ 250

5.7%( gross weekly sales ) 
iv( pieceworkers )( fixed 

amount of money )( piece / item )


 
 ( weekly pay )

( in advance )
( pay code )12

34switch
( pay code )switch

( user )( payroll clerk )
 

 
–( diamond )

printf( single blank )
for

 printf 
 
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* 
*** 

***** 
******* 

********* 
******* 
***** 
*** 
* 

 

– 119
 

 
–do…whilewhile

( equivalent )    ( to replace it ) 
whiledo…while




do…while
while 

 
– 

 
 for ( i = 1; i <= 5; i++ ) { 
      for ( j = 1; j <= 3; j++ ) { 

for ( k = 1; k <= 4; k++ ) 
     printf( "*" ); 
printf( "\n" ); 

      } 
      printf( "\n" ); 
 } 

 
– breakcontinue

( unstructured )break , 

continue 
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 break
( equivalent structure ) 

 break
( loop-

continuation test )
( early exit )"break"
break– 

 

 continue
continue

– 
 
 

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 

 
 



 

 ١٤٢

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 
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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)                                    

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

 
r                     a                                      b 

x               c a b 
2                       f(b)        

                                                         
a 

 
 
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 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 
 

 
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 
  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| <  
  

 


 
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 


 
 K

K


 
NA , NS , NL 
N 
PA , PS , PL

 
 
 

 
 




 
 IJKK


 
  

NBNG 
M

PM 
L

PL 
 
 (population)


 
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     
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, …

 



 

 ١٤٨

   
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






. 

 
 I 

I fE

R L
C

 
 





2 1 2
2

314159265 

 


;
.

 

C              L 
 

 E , L , C , RI                
 fmax , fmin ,  

                         
E                     R     

 If


fminfmax 
  If 

 
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 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
 

 
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 
 

 
 
 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 

  
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> 
   > 
 << 

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            (*) 
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 (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 

 
  (i) 

 (ii)


 
 (iii)(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 
 



 

 ١٥٣

 (infinite series)
 

 sin
! ! !

x x x x x    
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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) 
  (variance)

sum-of-data(sum-of-

squares)(loop)
 

variance = sum-of-squares - (sum-of-data)2/N   
  S(standard deviation)

 
S2 = variance / (N - 1) 

 
 

(base)(height) 
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  
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 

 
 

 
 




 
 

 
 
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 ID
 

  
(inventory)

 
(weekly sales)(purchases)

 
(final inventory)

 
(transaction)


 


(initial inventory) 

 


 
 
 (menu)

 
(E)nter Inventory(P)urchase

(S)ell(Q)uit(D)isplay 
 

 
 (mile race)

(runner)
(Minutes)(Seconds)
(FPS)(MPS) 

  
Minutes   Seconds

3 52.83 
3 59.83 
4 00.03 
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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 
 
 (sentence)(a period)

"an" (pattern)an
 

Ar-Rahman has taught the Quran, has created man, and has 
taught him utterance. 

 
Number of occurrences of the pattern "an" is: 5

 
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 
int count = 0 
char  ch, prev_ch 
read prev_ch 
read ch 
while ( ch ≠ '.' ) { 
       if ( ch == 'n'  and  prev_ch == 'a' ) 
    count++ 
       prev_ch = ch 
       read ch } 
print count 
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 
 

Functions 
 








main
(Subprogram)








 

 



 

(mathematical standard library routines)
sin, cos, sqrt 

(subprograms)
main

(user-defined subprograms)(value-

returning functions)(void functions) 
 

 (receives)
(argument list)(single function value)



 

 ١٦٢

(calling code)


(expression) 
y = 3.8 * square (x); 

 
 

(complete, stand-alone statement) 
 printf( "%d%d", m, n);  


 

 
 


main

 
 

  Math Library Functions 
 

 


C
C 

 
(argument)(list)(commas)

900.0 
   printf ( "%.2f", sqrt( 900.0 )  ); 

(calling)sqrt
(900.0)900.0sqrt

30.00sqrtdouble
doubledouble
double–float(conversion 

specifier) %f
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(math header)(preprocessor 

directive) # include < math.h >  
 

  
 c1=13, d=3.0, f=4.0 

 
printf( "%.2f", sqrt( c1 + d * f ) ); 

 
 13.0 + 3.0 * 4.0 = 25.0 

5.0 
 

 C
x , ydouble 

 
   

ExamplesDescriptionFunction


sqrt(900.0) = 30.0 
sqrt(9.0) = 3.0 

x 
square root of x  


sqrt( x )


exp( 1.0 ) = 2.718282 
exp( 2.0 ) = 7.389056 

ex 

exponential function ex 


exp( x ) 


log( 2.718282 ) = 1.0  
log( 7.389056 ) = 2.0  

xe 
natural logarithm of x (base e) 


log ( x ) 


log10( 1.0 ) = 0.0 
log10( 10.0 ) = 1.0 
log10( 100.0 ) = 2.0 

x10 
logarithm of x (base 10) 


Log10 ( x ) 


fabs ( 5.0 ) = 5.0 
fabs ( 0.0 ) = 0.0 
fabs ( -5.0 ) = 5.0 

x 

absolute value of x 


fabs ( x ) 


ceil ( 9.2 ) = 10.0 
ceil ( -9.8 ) = -9.0 
 
 
 

x
x 


ceil ( x ) 



 

 ١٦٤


floor( 9.2 ) = 9.0 
floor( -9.8 ) = -10.0 
 

x
x 


floor( x ) 

pow( 2, 7 ) = 128.0 
pow(9,.5) = 3.0x( xy ) y 

x raised to power y

pow( x, y )

fmod( 13.657, 2.333 ) = 1.992x/y fmod( x, y ) 

sin( 0.0 ) = 0.0sin( x )x sin( x )
cos( 0.0 ) = 1.0cos( x )x cos( x )
tan( 0.0 ) = 0.0tan( x )x tan( x )

 
 

Function Definitions                      
 

 (local   

variables)
(parameters)

(communicating information)
 

 
 

mainprintf, scanf, pow
 

 
– 

 square
110 

 
* / Example 5.1 

   Creating and using a programmer-defined function*/ 
#include <stdio.h> 
 
int square( int y ); /* function prototype*/ 
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*/ function main begins program execution  */  
int main() 
{ 
   int x; /* counter*/ 
 

   */ loop 10 times and calculate and output square of x each time*/   
   for ( x = 1; x <= 10; x++ )  { 
      printf( "%d  ", square( x ) ); /* function call*/ 
 }      */ end for*/   
 
   printf( "\n;" ); 
 

   return 0; /* indicates successful termination*/ 
 

}  */ end main  */  
 

*/  square function definition returns square of parameter*/ 
int square( int y ) /* y is a copy of argument to function*/ 
{ 
   return y * y; /* returns square of y as an int*/   
 

}  */ end function square*/ 
 
 

1  4  9  16  25  36  49  64  81  100 
 
 

 square(invoked/called)
mainprintfsquare(copy)x

ysquarey * y(returning)(passing 

back)(result)printfmain
 squareprintf10

for 
 

 squaremain
(integer parameter) yint 

square(integer result)
returnsquare

(calling function) 
 
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 
  

int square( int y ); /* function prototype */ 
main(function prototype)int

(compiler)square
(integer value)int

squaresquare


square


 
 

 
  return-value-type function-name( parameter-list ) 
  { 
         definitions 
         statements  
  }   

 
 

 : function name  (any valid identifier)
 : return-value type (data type)

(returned result)(caller)
void

(specify)
(compiler)int

(return type)(explicitly) 
 : parameter – list   


(function header) 

 : definitions   
 : statements  

 
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 
 

 (syntax error)
int 

 
 

C
(undefined) 

 
 void : (return type) 

 
 void 

void 

 
 (comma-separated list)


void 

 

 (type)int
int 

 
 


 

double x, y                                                                           
 double x,  double y 
double x, y
yinty(default)

intint 
 
 

 
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  

 
 (arguments)

(corresponding formal 

parameters)
(ambiguity) 

 
 (definitions)(statements)

–}{(form)(function body)
(block)

(declaration)(nested)


 

 
 (function prototype)(function 

header)(function calls)(number)
(type)(order)(arguments and 

parameters) 
 
(returning control)

 
 

} 
  

return; 
  

return expression;  
 

expression  
 

–maximum
 

 
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 
/* Example 5.2 
   Finding the maximum of three integers */ 
#include <stdio.h> 
 
int maximum( int x, int y, int z ); /* function prototype */ 
 
/* function main begins program execution */ 
int main() 
{ 
   int number1; /* first integer */ 
   int number2; /* second integer */ 
   int number3; /* third integer */ 
 
   printf( "Enter three integers: " ); 
   scanf( "%d%d%d", &number1, &number2, &number3 ); 
    
   /* number1, number2 and number3 are arguments  
      to the maximum function call */ 
   printf( "Maximum is: %d\n", maximum( number1, number2, number3 ) ); 
 
   return 0; /* indicates successful termination */ 
 
} /* end main */ 
 
/* Function maximum definition */ 
/* x, y and z are parameters */ 
int maximum( int x, int y, int z ) 
{ 
   int max = x;     /* assume x is largest */ 
 
   if ( y > max ) { /* if y is larger than max, assign y to max */ 
      max = y; 
   } /* end if */ 
 
   if ( z > max ) { /* if z is larger than max, assign z to max */ 
      max = z; 
   } /* end if */ 
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   return max;      /* max is largest value */ 
 

} /* end function maximum */ 
 
 

Enter three integers:  22  85  17 
Maximum is:85 
 


 

Enter three integers:  85  22  17 
Maximum is:85 
 
 
 

Enter three integers:  22  17  85   
Maximum is:85 
 

    

 
scanf

maximummain
returnprintfmain 

 
Function Prototypes 

 
 


(validation) 

 –maximum 
 int maximum( int x, int y, int z ); /* function prototype */  

maximum int 
int maximum 

 
 (parameter 

names)(compiler) 
 (semicolon)

 
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 
 (does not match)

(disagreement)
maximum–

 
  void maximum( int x, int y, int z ); 

(generate)void
int(function 

header) 
 

 (coercion of 

arguments)(forcing)
(appropriate type)sqrt

(integer argument)math.h
double (argument)

(correctly) 
 

– 
 printf( "%.3f\n", sqrt(4) ); 

 sqrt (4)2.000
4 (integer)

4.0(double)(passing the value) sqrt



(C`s promotion rules) C

C
sqrtint

(automatically)double double
intdouble
(large integer types)(small integer type)
longshort 

 



 

 ١٧٢

 
(mixed-type 

expressions)
(highest type)(temporary 

version)


(conversion 

specifications)printf , scanf 
 

 
scanf 

 
printf 

 
 

scanf conversion 
specification

printf conversion 
specification

Data type

%Lf%Lflong double
%lf %fdouble
%f%ffloat
%lu%luunsigned long int
%ld%ldlong int
%u %uunsigned int
%d%dint
%hd%hdshort
%c%cchar

 
 
Promotion hierarchy for data types 

 
 

(explicitly)
(a cast operator)


square(integer parameter)

–(a floating paint argument)
intsquare

(incorrect value) square (4.5) 16 20.25 
 
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 (function prototype)
(first occurrence)

(function definition) (call)(by 

default)int
(arguments)(incorrect)

 
 

 
int
(run-time error) 
 



 

 
   Headers 

 
 (standard library)(corresponding 

header)
(constants)

(standard library headers)
(macro)

(identifier)# define 

(preprocessor directive)(naming)(statement)
(operation)(commonly used) 
 

 
Standard library header 

 
Contents 

<assert.h> 
 
 

(macros)
(diagnostics)

(program 
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debugging) 
 

<ctype.h> (test)
(characters)

(properties)
(lowercase 

letters)(uppercase letters)
 

 
<errno.h> (defines)(macros)

(reporting 

error conditions) 
 

<float.h> 
(floating point size limits)

(system) 
 

<limits.h> (integral size 

limits) 
 

<locale.h> 
(to be modified)

(current locale)
(running)(notion 

of  locale)
(different conventions)

(dates)
(times)(dollar amounts)

(large numbers) 
 

<math.h>  
 

<setjmp.h> 
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(bypassing)
(usual function call and return 

sequence) 
 

<signal.h> 
 

 
<stdarg.h> 

 
 

<stddef.h> (common 

definitions)C
 

 
<stdio.h> 

(standard input/output 

library functions) 
 

<stdlib.h> (conversions)
(numbers to text)

(memory 

allocation)(random 

numbers)(utility 

functions) 
  

<string.h>  
 

<time.h> 
(manipulating)(time)(date) 

 
 

 
Some standard library headers 
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 
 (custom headers)

(programmer- defined headers)". h"
(include)

(preprocessor directive)#includesquare
(located)square.h(include)

(directive) 
 # include "square.h" 

 
 

Calling Functions : Call by Value and Call by Reference 
 

  
(arguments)

(copy)


(modify)



(accidental side effects)(development)

(correct and reliable software systems)
(trusted)
 

 
 C(simulating)

(address operators)
(indirection operators)


 

 
C

 
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Random Number Generation           
 

 Crand(integer)
0RAND_MAX(symbolic constant)

<stdlib.h> (header)rand 
   i = rand( ); 

ANSIRAND_MAX32767
(maximum value)(2-byte integer)

16(16-bit integer)C
RAND_MAX32767 
 
rand0

RAND_MAX(equal chance)(probability)
–rand 
 (range of values)rand

(simulates)
(coin tossing)0,1H/heads)

((T/tails)(dice-

rolling)16
1, 2, …, 6 

 
–(random numbers)

(dice-rolling)20
rand<stdlib.h>

rand 
rand( ) % 6 
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 05
(scaling)6

(scaling factor)(shift)1


16 
 

/* Example 5.4 
   Shifted, scaled integers produced by 1 + rand() % 6 */ 
#include <stdio.h> 
#include <stdlib.h> 
 
/* function main begins program execution */ 
int main() 
{ 
   int i; /* counter */ 
    
   /* loop 20 times */ 
   for ( i = 1; i <= 20; i++ ) { 
   
      /* pick random number from 1 to 6 and output it */ 
      printf( "%10d", 1 + ( rand() % 6 ) ); 
 
      /* if counter is divisible by 5, begin new line of output */ 
      if ( i % 5 == 0 ) { 
         printf( "\n" ); 
      } /* end if */ 
 
   } /* end for */ 
 
   return 0; /* indicates successful termination */ 
 
} /* end main */ 
 
 

6          6         5          5          6 
5          1         1          5          3    
6          6         2          4          2       
6          2         3          4          1 
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 
  1+rand( )%6  

Shifted, scaled random integers produced by 1+ rand ( ) %6  
  

–  
 (equal likelihood)

6000
16(appeared)

1000 
 

/* Example 5.5 
   Roll a six-sided die 6000 times */ 
#include <stdio.h> 
#include <stdlib.h> 
 
/* function main begins program execution */ 
int main() 
{ 
   int frequency1 = 0; /* rolled 1 counter */ 
   int frequency2 = 0; /* rolled 2 counter */ 
   int frequency3 = 0; /* rolled 3 counter */ 
   int frequency4 = 0; /* rolled 4 counter */ 
   int frequency5 = 0; /* rolled 5 counter */ 
   int frequency6 = 0; /* rolled 6 counter */ 
 
   int roll; /* roll counter, value 1 to 6000 */ 
   int face; /* represents one roll of the die, value 1 to 6 */ 
 
   /* loop 6000 times and summarize results */ 
   for ( roll = 1; roll <= 6000; roll++ ) { 
      face = 1 + rand() % 6; /* random number from 1 to 6 */ 
 
      /* determine face value and increment appropriate counter */ 
      switch ( face ) { 
 
         case 1: /* rolled 1 */ 
            ++frequency1; 
            break; 
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         case 2: /* rolled 2 */ 
            ++frequency2; 
            break; 
        
         case 3: /* rolled 3 */ 
            ++frequency3; 
            break; 
          
         case 4: /* rolled 4 */ 
            ++frequency4; 
            break; 
          
         case 5: /* rolled 5 */ 
            ++frequency5; 
            break; 
          
         case 6: /* rolled 6 */ 
            ++frequency6; 
            break; /* optional */ 
      } /* end switch */ 
 
   } /* end for */ 
    
   /* display results in tabular format */ 
   printf( "%s%13s\n", "Face", "Frequency" ); 
   printf( "   1%13d\n", frequency1 ); 
   printf( "   2%13d\n", frequency2 ); 
   printf( "   3%13d\n", frequency3 ); 
   printf( "   4%13d\n", frequency4 ); 
   printf( "   5%13d\n", frequency5 ); 
   printf( "   6%13d\n", frequency6 ); 
    
   return 0; /* indicates successful termination */ 
 
} /* end main */ 
 
 

Face          Frequency 
1 1003 
2 1017 
3   983 
4   994 
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5 1004 
6   999 

 
 

6000 
Rolling a six-sided die 6000 times 

 
 (scaling)
(shifting)rand

defaultswitch
%s"Face" , Frequency"


switch 

 
 (executing)–




(repeatability)randrand
(actually generates)(pseudo-random numbers)

rand(sequence)


(thoroughly debugged)


(randomizing)srand
srand(unsigned integer argument)

(seeds)rand(seed)
 srand  

  
– 

(Randomizing the die- rolling program) 
unsigned unsigned int

int(2 bytes)
unsigned
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unsigned int
065535 unsigned int4

04294967295srand(an unsigned 

value)(argument)%uunsigned
scanfsrand<stdlib.h> 

 
/* Example 5.6 
   Randomizing die-rolling program */ 
#include <stdlib.h> 
#include <stdio.h> 
 
/* function main begins program execution */ 
int main() 
{ 
   int i;                  /* counter */ 
   unsigned seed; /* number used to seed random number generator */ 
    
   printf( "Enter seed: " ); 
   scanf( "%u", &seed ); /* note %u for unsigned */ 
 
   srand( seed ); /* seed random number generator */ 
    
   /* loop 10 times */ 
   for ( i = 1; i <= 10; i++ ) { 
 
      /* pick a random number from 1 to 6 and output it */ 
      printf( "%10d", 1 + ( rand() % 6 ) ); 
       
      /* if counter is divisible by 5, begin a new line of output */ 
      if ( i % 5 == 0 ) { 
         printf( "\n" ); 
      } /* end if */ 
 

   } /* end for */ 
 

   return 0; /* indicates successful termination */ 
 

} /* end main */ 
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Enter seed: 
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Enter seed: 
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Enter seed: 
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 
 


(different seed) 
 

 
srand( time( NULL )  );   

(clock)(automatically)
time(current time)

(converted)(unsigned integer)
(random number generator)timeNULL

(an argument)]time(string)
(time of day)NULL(disables this 

capability)[ timetime<time.h> 
 

 rand 
0 ≤ rand ( ) ≤ RAND_MAX 

 
 (simulating)

 
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face = 1 + rand ( ) % 6; 
 

––face1 ≤ face ≤ 6 
(width of range)

(number of consecutive integers in the range)6
(starting number)1

(scaling)rand
6rand % 6

1 
n = a + rand( ) % b; 

 
a( shifting value) 

 
b(scaling factor) 


 

 srandrand
 

 
    Storage Classes 

 
 (identifiers)

(attributes of variables)
(names, types, sizes, values)


(storage class)(storage 

duration)(scope)(linkage) 
 

 C(storage 

class specifies) 
auto, register, extern, static

 
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 
(created)

(destroyed)(repeatedly)
 

 


 

 
(current source file)

(multiple 

– source – file program) 
 

  
 

 
(automatic storage duration) 

 
(static storage duration) 

 auto, register
(created)(block)

(exist)(block is active)
(destroyed)(block is exited) 

 (variables)
(local variables)

 
 auto(explicitly)

 
auto double x, y; 

 
x, ydouble

 



 ١٨٤

 (by default)
auto

 
 

 
(conserving memory)


 

 
 (data)(machine language 

version of a program)(loaded)(registers)
 

 
 register
(compiler)

(computer's high-speed hardware registers)
–(counters)(totals)

(loading)
 

 
 register

 
register int counter = 1; 

counter1 
 register
register(optimizing 

compilers)(recognizing)
(frequently used)––(registers)

register 
 
 extern, static

(exist)
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(storage is 

allocated)(initialized once)
(exist)




(storage duration)(scope)
 

 
 (external identifiers)(global 

variables) 

 (local variables)
static 

extern(by default)
(created)


(referencing)(follows)

(declarations)(definitions)(file)
–(include) stdio.h

printfprintf
 
 static

(static local 

variables)––(retain)
(function is exited)

(static local variable)
 

static int count = 1; 
 

countstatic1 
(numeric variables)

(explicitly)
 
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 
Scope Rules 

 
(scope)


(nested blocks)

 
 ( function scope ) 
 ( file scope )
 ( block scope )

 ( function – prototype scope )
  

 (labels)(label)
(colon)start:
.(function scope)


switchcase labels
goto 

 
 (file 

scope)(known)
(accessible)


(file scope) 

 

 (block scope)
}(terminating 

right brace of the block)
(function parameters)


(nested 
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blocks)(identifier)(outer 

block)(inner block)


(is hidden)(terminates)


(its own local identifier)
(identically named)

(enclosing block)static
(block scope)(exist)

 

 

 (function 

prototype scope)
(names)

(types)
(compiler)(ignores)


(reused)

(ambiguity) 
 

–
x 

 
/* Example 5.7 
   A scoping example */ 
#include <stdio.h> 
 
void useLocal( void );           /* function prototype */ 
void useStaticLocal( void ); /* function prototype */ 
void useGlobal( void );        /* function prototype */ 
 
int x = 1; /* global variable */ 
 
/* function main begins program execution */ 
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int main() 
{ 
   int x = 5; /* local variable to main */ 
 
   printf("local x in outer scope of main is %d\n", x ); 
 
   { /* start new scope */ 
      int x = 7; /* local variable to new scope */ 
 
      printf( "local x in inner scope of main is %d\n", x ); 
   } /* end new scope */ 
 
   printf( "local x in outer scope of main is %d\n", x ); 
 
   useLocal();             /* useLocal has automatic local x */ 
   useStaticLocal();   /* useStaticLocal has static local x */ 
   useGlobal();          /* useGlobal uses global x */ 
   useLocal();           /* useLocal reinitializes automatic local x */ 
   useStaticLocal(); /* static local x retains its prior value */ 
   useGlobal();        /* global x also retains its value */ 
 
   printf( "\nlocal x in main is %d\n", x ); 
 
   return 0; /* indicates successful termination */ 
 
} /* end main */ 
 
/* useLocal reinitializes local variable x during each call */ 
void useLocal( void ) 
{ 
   int x = 25;  /* initialized each time useLocal is called */ 
 
   printf( "\nlocal x in useLocal is %d after entering useLocal\n", x ); 
   x++; 
   printf( "local x in useLocal is %d before exiting useLocal\n", x ); 
} /* end function useLocal */ 
 
/* useStaticLocal initializes static local variable x only the first time  
   the function is called; value of x is saved between calls to this 
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   function */ 
void useStaticLocal( void ) 
{ 
   /* initialized only first time useStaticLocal is called */ 
   static int x = 50;   
 
   printf( "\nlocal static x is %d on entering useStaticLocal\n", x ); 
   x++; 
   printf( "local static x is %d on exiting useStaticLocal\n", x ); 
} /* end function useStaticLocal */ 
 
/* function useGlobal modifies global variable x during each call */ 
void useGlobal( void ) 
{ 
   printf( "\nglobal x is %d on entering useGlobal\n", x ); 
   x *= 10; 
   printf( "global x is %d on exiting useGlobal\n", x ); 
} /* end function useGlobal */ 

 
 

Local x in outer scope of main is 5 
Local x in inner scope of main is 7 
Local x in outer scope of main is 5 
 

Local x in a is 25 after entering useLocal 
Local x in a is 26 before exiting useLocal 
 

Local  static x is 50 on entering useStaticLocal 
Local  static x is 51 on exiting useStaticLocal 
 

global x is 1 on entering useGlobal 
global x is 10 on exiting useGlobal 
 

Local x in a is 25 after entering useLocal 
Local x in a is 26 before exiting useLocal 
 

Local  static x is 51 on entering useStaticLocal 
Local  static x is 52 on exiting useStaticLocal 
 

global x is 10 on entering useGlobal 
global x is 100 on exiting useGlobal 
 

local x in main is 5 
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 x1
(is hidden)x 

 mainx5
xxmain 

 mainx7
xmainx

7
xmain

 

  

 uselocalx25
uselocal(incrementing)

x
25 

 useStaticLocal(static variable) x
50

static(out of scope)
useStaticLocalx


(static) x51 

 useGlobalx
xuseGlobal
10
useGlobal10 

 xmain
x

 
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 
 
  

i  

long double    int 

float     double  

    
ii (include)math.h

 
  (compilation error).  

  (execution error). 

 (logic error).  

 
  

iii(  a = 7.0,      b = 7.0,      c = 6.0 

 
printf( “%.2f”, sqrt( a + b * c)); 

 49      7.00  

 7           49.00  

  
iv(  (-5.0) fabs ؟ 

 5      5.0      -5     -5.0  

  
v   < math.h >  

 pow           floor 

 ln           log10 

  
vi(  

void printnum ( int x )         

{ 
print ( “%i”, x );  

   return x;            
} 
 



 

 192

int cube( int s )           

{ 
int s; 
return ( s * s * s ); 

} 
 
  double triple ( float n )        

return ( 3 * n  ); 
 

  double circumference ( int r );      

return (5.14 * 2 * r );  
 

vii  (type)  (parameter)  

 int           double 

 long           float  

  
viii(  ةѧيطي دالѧف وسѧأكثر الاصطلاحات اختصارا لتعري(function perameters) 

x , y   من النوعdouble :ھو 
      x, y  

     x, double y 

    double x, y 

   double x, double y 

 
ix 

 
 ( logic ) 

  (syntax) 

  (fatal runtime) 

  (nonfatal runtime)  

  
x  (scope)  
 

  مجال دالة  ( function scope )  

  ( file scope )  

  ( block scope)  
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 (function prototype scope)  

  x  main  .  

  y   cube . 

  cube  . 

  main  . 

  cube . 

  y  cube  . 

 
#include <stdio . h> 
int cube( int y ) ; 
 
int main ( ) 
{ 
    int x ; 
 
    for ( x = 1; x <= 10; x++ ) 
       printf ( “%d\n” , cube ( x )  ) ; 
    return  0 ;  
} 
 
int cube ( int y )  
{ 
       return y * y * y ; 
} 
 

 ( math library 

function calls )  
 

  

(function header)  
  

 hypotenuse side1, side2  
( double – precision floating point arguments) 

   
  

smallestx , y , z  
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instructions]
[ 

 
intToFloatnumber 

 
( function prototype )

– 
 
(declaration ) 

count(maintained in a register)
count0 

lastVal(retains its value)
 

(external integer number)(scope)
(restricted to the remainder of the file)

 
 
 

int g( void )                 

{  
   printf ( “inside function g\n” ); 
   int h( void) 
   { 
      printf ( “inside function h\n” ); 
   }   
}    
 
int sum( int x, int y )                          

{    
   int result;   
   result = x + y;    
} 
 
void f( float a ) ;           

{ 
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   float a ; 
   printf ( “%f”, a ) ; 
} 
 
void product ( void )                       

{ 
   int a, b, c, result ; 

      printf ( "enter three integers :  "  )  
      scanf (  "%d%d%d" , &a ,  &b ,  &c  ) ; 
      result = a * b * c ; 

   printf (  "result  is  %d " , result  ) ; 
      return result ; 

  } 
 

double cube ( float ) ;    /* function prototype */       

… 
cube ( float number )    /* function definition  */ 
{ 
   return number * number * number :  
} 
 
register auto int x = 7 ;                         

int randomNumber  = srand ( ) ;             
double  y  = 123.45678;               

int  x; 
x  =  y ; 
printf (  "%f\n",  (double)  x  ) ; 
double square ( double number )             

{ 
   double number ; 
 
   return number  *  number ; 
} 
 

x 
  

x  =  fabs( 7.5 ) ;     
x  =  floor( 7.5 ) ;                        

x  =  fabs( 0.0 ) ;                     
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x  =  ceil( 0.0 ) ;                                    

x  =  fabs( -6.4 ) ;               (  

x  =  ciel( -6.4 ) ;                       
x  =  ceil( - fabs (  -8 + floor (  -5.5  ) ) ) ;             

  

floor(rounding)xy
(nearest integer)  

y  =  floor (  x  +  .5  )  ; 
 


 

  

floorx
( a specific decimal place )  

y  = floor (  x * 10 +  .5  )  /  10 ; 
x](tenths position )[

( decimal point ) 
y  =  floor ( x * 100 +  .5 )  / 100 ; 

 
x](hundredths position )[

 
 

x  

roundToInteger ( number )           

roundToTenths ( number )   

roundToHundredths ( number )  

roundToThousandths ( number )  

  
  


(nearest tenth)(nearest hundredth)

(nearest thousandth) 
(count)

– .  
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(a random integer)n
(range) 

     1 ≤ n ≤ 2  

 1 ≤ n ≤ 100 

  0 ≤ n ≤ 9 

     1000 ≤ n ≤ 1112 

  -1 ≤ n ≤ 1 

      -3 ≤ n ≤ 11 

 


 
     2, 4, 6, 8, 10  

 3, 5, 7, 9, 11 

  6, 10, 14, 18, 22 

 
hypotenuse(right 

triangle) 


double double 
                    

  

      

Side 2 Side 1 triangle 
4.0 3.0 1 
12.0 5.0 2 
15.0 8.0 3 

 
integerPower ( base, exponent ) 

baseexponent 
integerPower ( 3, 4 ) = 3 * 3 * 3 *3 

exponentbase 
integerPowerbfor
 

 
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multiple
1(true)

0(false)
 ( pairs of integers )

 
  

(series)
even(remainder operator)

1
0 

  

square(left margin)
(solid square)(asterisks)
side (integer parameter)square

 square 
 side4square 

 
 

Enter side :  4 
****  
**** 
**** 
**** 
 

 

square
(character)fillCharacter

(character parameter) 
side5fillCharacter“ # ”

square 
  

 

Enter a character and the side length :  #  5 
# # # # #   
# # # # # 
# # # # # 
# # # # #  
# # # # #  
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٥(integer functions) 
celsius(Celsius equivalent)

 (a Fahrenheit temperature) 
 

fahrenheit(Fahrenheit 

equivalent) (a Celsius temperature) 
 

main 
I 

0100 

II 
32212 

 
smallest3(3 

floating point numbers) 
smallest3 

 
(perfect number)

(factors / divisors)]1[
6 

1 + 2 + 3 = 6 
perfect(parameter)

11000 
 
(prime number)–

–(divisible by)12, 3, 5, 7
4, 6, 8, 9 
prime 

1
10,000 

 
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(gcd)(greatest common divisor)
(evenly divides)
12 , 204gcd


gcd 

 
qualityPointsaverage

(student’s average)]0100[
]04[

(4 point scale) 
 

    
  4                   90 - 100    
    3          80 - 89  
    2          70 - 79  
    1          60 - 69  
    0          0 - 59  
 




 
  

distance(x2 , y2)(x1 , y1)
double

distance
 

 
(parking garage)(minimum fee)

2.00$(charges)
0.50$(additional)

(maximum 

charge)2410.00$
24 
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 calculateCharges


calculateCharges
(parking charges)

(total charges)


(tabular format) 
 

 

Enter the hours parked for 3 cars: 1.5 4.0 24.0 
   Car             Hours             Charge 
       1                 1.5                 2.00 
       2                 4.0                 2.50 
       3               24.0               10.00 
TOTAL           29.5                14.50 
 

 
    integerPower ( b, e )be  

 integerPower ( 3, 4 ) = 34 = 3*3*3*3 = 81   
e(exponent)(positive 

nonzero integer)b( base)(integer)
integerPowerfor
 

 exponent base
integerPower 

baseexponent 

 quotient(integer part)
ab 

remaindera
b 

132767–
–(series of digits)

(2 spaces)4562 
 
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 
 

4  5  6  2 
 

 
seconds(time) 


12 


12(one 12- hour cycle of the 

clock) .  
  


 

rand
(two positive one – digit integers) 

How much is 6 times 7 ? 


“very good”
“No. Please try  

again.”
 

]
(CAI)(Computer – Assisted Instruction).  

 



 

 
 

  Very good ! 
  Excellent ! 
  Nice work ! 
  Keep up the good work !  

 
  No. Please try again. 
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  Wrong. Try once more. 
  Don’t give up ! 
  No. keep trying. 

 
(random number generator)

14switch 
printf 
 

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 
 
differ a , b , c

trueab-cba-c
falsediffer 
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
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 
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 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

 
 
   

R u v w  2 2 2 
   

22

224

9

2594

222

uySinC

zyxB

A
zyx

x










  Fact (k) = k! 

 
CNR (n , r) 

   C n r n
r n r

, !
! !

  


 
nr 

 
 
 
 
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 CNR 


n = 4 , r = 1  

n = 5 , r = 3  

n = 7 , r = 7 
   

 
 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) 
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   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 
 

   

 
 
 



 ٢٠٨



 ٢٠٩

 
 
Arrays 

 ( group of memory locations )
( data items )

( same name )( same type )
( position number )

 
–(integer array)c

12(element)
(zeroth element)

cc [0 ]
c [1 ] c [6 ]ic [i-1 ] 

 
  
 

 
-45c[ 0 ]
    6c[ 1 ]
    0  c[ 2 ] 
  72 c[ 3 ] 

            1543     c[ 4 ] 
               -89 c[ 5 ] 
                  0 c[ 6 ] 
                62 c[ 7 ] 
                -3 c[ 8 ] 
                  1 c[ 9 ] 
            6453 c[ 10 ] 
                78 c[ 11 ] 
  

 
 

– 
 
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 
 ––

(letters, digits and underscores)
 

 (subscript)
(integer)

 
    a = 5,   b = 6  

c[ a + b ] += 2;                                  
2c [ 11 ] 
 

 –c12c[0], c[1], 

c[2],…, c[11]c[0]–-45c[1]
6c[2]0c[7]62c[11]78

c 
 

printf( "%d", c[ 0 ] + c[ 1 ] + c[ 2 ] ); 
 
c2x 

 
x = c[ 6 ] / 2; 

(seventh element)c
c[ 6 ](element seven)7

cc[ 7 ]c
0 

 
( Operator Precedence Rule ) 

 
 (brackets)(subscript of an 

array)(operators)C(level of 

precedence)(function call operator)

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(associativity)
(decreasing order of precedence)(top 

to bottom) 
 

   
Type Associativity Operators

(highest) ( )[ ]
unary)              ( (type)!--++
(multiplicative) %/*
(additive)            -+
(relational)           >=><=<
(equality)            !===

(logical and)  &&
(logical or)  | |

(conditional)       ?:
(assignment)         %=/=*=-=+==
(comma)             ,

 
 

 
   Defining Arrays 

 
 


(reserve)c
 

int c[ 12 ]; 
 

 
int b[ 100 ], x[ 27 ]; 
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100b27
x

char(*)(a character string) 
 

 
 

 
(initializing arrays)

(manipulating arrays) 
 
–n(integer array)10

n(tabular 

format) 
 

 
/*Example 6.2 
   initializing an array *  /  
#include <stdio.h< 
 

 /* function main begins program execution*/   
int main() 
} 
   int n[ 10 ]; /* n is an array of 10 integers*/   
   int i; /* counter */ 
    
     /* initialize elements of array n to 0 */ 
   for ( i = 0; i < 10; i ++) { 
      n[ i ] = 0; /* set element at location i to 0 */ 
   }  */ end for  /*  
    
________________________________________________________ 

(*)C
(similarity)

(pointers) 
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   printf( "%s%13s\n", "Element", "Value" ); 
 
   */ output contents of array n in tabular format    /*  
   for ( i = 0; i < 10; i ++) { 
      printf( "%7d%13d\n", i, n[ i ] ); 
   } /* end for *  /    

 
   return 0; /* indicates successful termination *  /  
 
}/* end main */ 

 
 

Value 
 

Element
       0           0
       0           1
       0           2
       0           3
       0           4
       0           5 
       0           6 
       0           7 
       0           8 
       0 


           9 
 

 
forn

printf
 

* * *  
 


}{(list) (initializers) 
(separates)(comma) 

   int  x[ 3 ] = { 5, 12, 4 }; 
 
–10

 
 
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/* Example 6.3 
   Initializing an array with a initializer list */ 
#include <stdio.h> 
 
/* function main begins program execution */ 
int main() 
{ 
   /* use initializer list to initialize array n */ 
   int n[ 10 ] = { 32, 27, 64, 18, 95, 14, 90, 70, 60, 37 }; 
   int i; /* counter */ 
    
   printf( "%s%13s\n", "Element", "Value" ); 
    
   /* output contents of array in tabular format */ 
   for ( i = 0; i < 10; i++ ) { 
      printf( "%7d%13d\n", i, n[ i ] ); 
   } /* end for */ 
 
   return 0; /* indicates successful termination */ 
 
} /* end main */ 

 
 

Value 
 

Element
     32           0
     27           1
     64           2
     18           3
     95           4
     14           5 
     90           6 
     70           7 
     60           8 
     37 


           9 

 
 (initializers)

0n
– 

  int n[ 10 ] = { 0 }; 
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(explicitly)0

0(1)
(10)




(compilation time)
(static arrays)(run time) 

 
 

 
   int n[ 5 ] = { 32, 27, 64, 18, 95, 14 }; 
 

(syntax error)6
5 
 
 (array size)

(initializer list)
 

 
–n 

 
   int n[] = { 1, 2, 3, 4, 5 }; 

 (create) 
 
–s(array's size) 

(10)(symbolic constant) SIZE
2, 4, 6, …, 20

 
 

 
/* Example 6.5 
   Initialize the elements of array s to 
   the even integers from 2 to 20 */ 
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#include <stdio.h> 
#define SIZE 10 
 
/* function main begins program execution */ 
int main() 
{    
   /* symbolic constant SIZE can be used to specify array size */ 
   int s[ SIZE ]; /* array s has 10 elements */ 
   int j; /* counter */ 
 
   for ( j = 0; j < SIZE; j++ ) { /* set the values */ 
      s[ j ] = 2 + 2 * j; 
   } /* end for */ 
 
   printf( "%s%13s\n", "Element", "Value" ); 
 
   /* output contents of array s in tabular format */ 
   for ( j = 0; j < SIZE; j++ ) {    
      printf( "%7d%13d\n", j, s[ j ] ); 
   } /* end for */ 
 
   return 0; /* indicates successful termination */ 
 
} /* end main */ 
 

 

Value 
 

Element
       2           0
       4           1
       6           2
       8           3
     10           4
     12           5 
     14           6 
     16           7 
     18           8 
     20 


           9 

 
(#define preprocessor directive) 

   #define SIZE 10 
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SIZE(symbolic constant) 10
(identifier)(replaced with)  (replacement text)

C(C preprocessor)(compiling)
(program is preprocessed)

SIZE (replacement text) 10  
  

    
 (more scalable)  . –

for1000SIZE
#define (directive)101000
SIZE

1000
 
 
 #include 

(preprocessor directive)#define
C#define

SIZE
(text) 10;(syntax errors)

(compile time)(logic errors)
(execution time)C

(text manipulator) 
 
 

(reserved)(compiler)
 

 
–a12


for 
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/* Example 6.6 
   Compute the sum of the elements of the array */ 
#include <stdio.h> 
#define SIZE 12 
 
/* function main begins program execution */ 
int main() 
{ 
   /* use initializer list to initialize array */ 
   int a[ SIZE ] = { 1, 3, 5, 4, 7, 2, 99, 16, 45, 67, 89, 45 }; 
   int i; /* counter */         
   int total = 0; /* sum of array */ 
    
   /* sum contents of array a */ 
   for ( i = 0; i < SIZE; i++ ) { 
      total += a[ i ]; 
   } /* end for */ 
 
   printf( "Total of array element values is %d\n", total ); 
    
   return 0; /* indicates successful termination */ 
 
} /* end main */ 
 
 

Total of array element values is 383 
 

 

– 
 (poll)(rating)

(rating)
(scale)110110 

responses


1
210

frequencyfrequency [i]
(rating) i 
 
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 
 

/* Example 6.7 
   Student poll program */ 
#include <stdio.h> 
#define RESPONSE_SIZE 40 /* define array sizes */ 
#define FREQUENCY_SIZE 11 
 
/* function main begins program execution */ 
int main() 
{    
   int answer; /* counter to loop through 40 responses */ 
   int rating; /* counter to loop through frequencies 1-10 */ 
 
   /* initialize frequency counters to 0 */ 
   int frequency[ FREQUENCY_SIZE ] = { 0 }; 
    
   /* place the survey responses in the responses array */ 
   int responses[ RESPONSE_SIZE ] = { 1, 2, 6, 4, 8, 5, 9, 7, 8, 10, 
        1, 6, 3, 8, 6, 10, 3, 8, 2, 7, 6, 5, 7, 6, 8, 6, 7, 5, 6, 6,  
        5, 6, 7, 5, 6, 4, 8, 6, 8, 10 }; 
 
   /* for each answer, select value of an element of array responses 
   and use that value as subscript in array frequency to  
   determine element to increment */ 
   for ( answer = 0; answer < RESPONSE_SIZE; answer++ ) { 
      ++frequency[ responses [ answer ] ]; 
   } /* end for */ 
 
   /* display results */ 
   printf( "%s%17s\n", "Rating", "Frequency" ); 
 
   /* output the frequencies in a tabular format */ 
   for ( rating = 1; rating < FREQUENCY_SIZE; rating++ ) { 
      printf( "%6d%17d\n", rating, frequency[ rating ] ); 
   } /* end for */ 
 
   return 0; /* indicates successful termination */ 
 
} /* end main */ 
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Frequency 
 

   Rating
              2           1
              2           2
              2           3
              2           4
              5           5 
            11           6 
              5           7 
              7           8 
              1           9 
              3 


         10 

 

 frequency [i]frequency
(counter)i10

(counters)frequency [1], frequency [2], …., frequency [10] 
(subscript) iifrequency

11(ignoring) frequency [0]
0 

 
 iresponses [answer] == i
answer0 ≤ answer < 40

frequency[i]  
frequency [i] = frequency [i] + 1; 

 
++ frequency [i] ; 

 
i == responses [ answer ] 

frequency [i] 
 

++ frequency [ responses [ answer ] ]; 
 

forfrequency
answer == 2 

  responses [ answer ] = responses [2] = 6 
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 frequency [6] 
  ++ frequency [ responses [ answer ] ] == ++ frequency [6] 

 
for 

frequency [i];  i = 1, 2, …, 10 
 

i
(invalid)131101

frequency [13](bounds)
C(array bounds 

checking)(referring to)
(walk off 

the end of an array)

 

 
– 

( Graphing Array Element Values with Histograms ) 

 
 n10

(histogram)
(bar chart / diagram / graph) 

i 
n[i] 

(bar)(asterisks)
 

 
 

/* Example 6.8 
   Histogram printing program */ 
#include <stdio.h> 
#define SIZE 10 
 



 ٢٢٢

/* function main begins program execution */ 
int main() 
{ 
   /* use initializer list to initialize array n */ 
   int n[ SIZE ] = { 19, 3, 15, 7, 11, 9, 13, 5, 17, 1 }; 
   int i; /* outer for counter for array elements */ 
   int j; /* inner for counter counts *s in each histogram bar */ 
 
   printf( "%s%13s%17s\n", "Element", "Value", "Histogram" ); 
 
   /* for each element of array n, output a bar of the histogram */ 
   for ( i = 0; i < SIZE; i++ ) { 
      printf( "%7d%13d        ", i, n[ i ]) ; 
 
      for ( j = 1; j <= n[ i ]; j++ ) {   /* print one bar */ 
         printf( "%c", '*' ); 
    } /* end inner for */ 
 
      printf( "\n" ); /* end a histogram bar */ 
   } /* end outer for */ 
 
   return 0; /* indicates successful termination */ 
 
} /* end main */ 
 

 

Histogram
 

Value 
 

Element
*******************     19           0
***       3           1
***************     15           2
*******       7           3
***********     11           4
*********       9           5 
*************     13           6 
*****       5           7 
*****************     17           8 
*        1 


           9 

 
for(nested for statement)

(bars)forfor
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printf( 

"\n" ); 
 
–6000 

(Rolling a die 6000 times and summarizing the results in an array) 
 6000 (single six-sided die)

(random number generator)
1, 2, 

…, 6frequencyfrequency[i]
i 

switch
 


 

frequency[i]  1000 ;  i=1, 2, …, 6 
 

 
/* Example 6.9 
   Roll a six-sided die 6000 times */ 
#include <stdio.h> 
#include <stdlib.h> 
#include <time.h> 
#define SIZE 7 
 
/* function main begins program execution */ 
int main() 
{ 
   int face; /* random die value 1 - 6 */ 
   int roll; /* roll counter */ 
   int frequency[ SIZE ] = { 0 }; /* clear counts */     
 
   srand( time( NULL ) ); /* seed random-number generator */ 
 
   /* roll die 6000 times */ 
   for ( roll = 1; roll <= 6000; roll++ ) { 
      face = 1 + rand() % 6; 
      ++frequency[ face ]; /* replaces 26-line switch of Example 5.5 */ 
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   } /* end for */                           
 
   printf( "%s%17s\n", "Face", "Frequency" ); 
 
   /* output frequency elements 1-6 in tabular format */ 
   for ( face = 1; face < SIZE; face++ ) { 
      printf( "%4d%17d\n", face, frequency[ face ] ); 
   } /* end for */ 
 
   return 0; /* indicates successful termination */ 
 
} /* end main */ 

 
 

Frequency 
 

Face 
        1029      1
          951      2
          987      3
        1033       4 
        1010       5 
          990 
 

      6 

 
 

Using Character Arrays to Store and Manipulate Strings 
 


(strings)

(character arrays)(processing)
printf"salam"

(static array)(individual characters)
C 


(a string literal) 

  char string1[ ] = "first"; 
string1(individual characters)

"first"string1
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(compiler)
 "first"(a special string 

termination character)(null character)
string1(character 

constant)'\0'C


(terminating null 

character) 
 

 
(individual character constants)(initializer list)

string1 
 char string1[ ] = { 'f'', 'i', 'r', 's', 't', '\0' }; 

 
 (accessing)
(directly)(individual characters)

(array subscript notation)string1[0]'f''
string1[3]'s' 
 (to input a string)(a 

character array)scanf%s 
char string2[ 20 ]; 

–19–
 

scanf( "%s", string2 ); 
string2

scanf&(non-string 

variables)&scanf(a 

variable's location)(memory)
––

& 
 



 ٢٢٦

 
(holding)(typing)

scanf
(whitespace character)

(check)scanf
(destruction)

(run-time errors) 
 

 printf
%sstring2 

  printf( "%s\n", string2 ); 

printfscanf
 

 
 
(a string literal)

(accessing)(individual characters)
 

 
– 

(Treating character arrays as strings) 
string120 string2

"string literal"
(user)string1

scanfstring1, string2
string1(space) 

 
 

/* Example 6.10 
   Treating character arrays as strings */ 
#include <stdio.h> 
 
/* function main begins program execution */ 
int main() 
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{ 
   char string1[ 20 ]; /* reserves 20 characters */ 
   char string2[] = "string literal"; /* reserves 15 characters */ 
   int i; /* counter */ 
 
   /* read string from user into array string1 */ 
   printf("Enter a string: "); 
   scanf( "%s", string1 ); /* input ended by whitespace character */ 
 
   /* output strings */ 
   printf( "string1 is: %s\nstring2 is: %s\n" 
           "string1 with spaces between characters is:\n", 
           string1, string2 ); 
 
   /* output characters until null character is reached */ 
   for ( i = 0; string1[ i ] != '\0'; i++ ) { 
      printf( "%c ", string1[ i ] ); 
   } /* end for */ 
 
   printf( "\n" ); 
 
   return 0; /* indicates successful termination */ 
 
} /* end main */ 
 
 

Enter a string: Salam brothers 
string1 is : Salam 
string2 is : string literal 
string1 with spaces between characters is : 
S a l a m 
 

 
 scanf

strng1"Salam" 
 forstring1

%c
for 

string1[ I ] != '\0' 
  
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 
Static Local Arrays and Automatic Local Arrays 

 
 static
(static local variable)(duration)

(visible)(function body)
static

(created)
(exited)(execution time)

(frequently)
 

 
 static(automatically)

(at compile time)(explicitly)
(compiler)

 
 
– 

 staticArrayInit 
 automaticArrayInit 

  
 (compiler)

 

(   static  int  array1[ 3 ]; 
5
 

 
 

 
 
 
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  

 
{1, 2, 3} 
(   int array2[ 3 ] = { 1, 2, 3 }; 

5
 

 {1, 2, 3}
(automatic storage 

duration) 


 

 
/* Example 6.11 
   Static arrays are initialized to zero */ 
#include <stdio.h> 
 
void staticArrayInit( void );    /* function prototype */ 
void automaticArrayInit( void ); /* function prototype */ 
 
/* function main begins program execution */ 
int main() 
{ 
   printf( "First call to each function:\n" ); 
   staticArrayInit(); 
   automaticArrayInit(); 
 
   printf( "\n\nSecond call to each function:\n" ); 
   staticArrayInit(); 
   automaticArrayInit(); 
    
   return 0; /* indicates successful termination */ 
 
} /* end main */ 
  
/* function to demonstrate a static local array */ 
void staticArrayInit( void ) 
{ 
   /* initializes elements to 0 first time function is called */ 
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   static int array1[ 3 ]; 
   int i; /* counter */ 
 
   printf( "\nValues on entering staticArrayInit:\n" ); 
 
   /* output contents of array1 */ 
   for ( i = 0; i <= 2; i++ ) { 
      printf( "array1[ %d ] = %d  ", i, array1[ i ] ); 
   } /* end for */ 
 
   printf( "\nValues on exiting staticArrayInit:\n" ); 
 
   /* modify and output contents of array1 */ 
   for ( i = 0; i <= 2; i++ ) { 
      printf( "array1[ %d ] = %d  ", i, array1[ i ] += 5 ); 
   } /* end for */ 
    
} /* end function staticArrayInit */ 
 
/* function to demonstrate an automatic local array */ 
void automaticArrayInit( void ) 
{ 
   /* initializes elements each time function is called */ 
   int array2[ 3 ] = { 1, 2, 3 }; 
   int i; /* counter */ 
 
   printf( "\n\nValues on entering automaticArrayInit:\n" ); 
 
   /* output contents of array2 */ 
   for ( i = 0; i <= 2; i++ ) { 
      printf("array2[ %d ] = %d  ", i, array2[ i ] ); 
   } /* end for */ 
 
   printf( "\nValues on exiting automaticArrayInit:\n" ); 
 
   /* modify and output contents of array2 */ 
   for ( i = 0; i <= 2; i++ ) { 
      printf( "array2[ %d ] = %d  ", i, array2[ i ] += 5 ); 
   } /* end for */ 
 
} /* end function automaticArrayInit */ 
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First call to each function : 
 

Values on entering staticArrayInit: 
array1[ 0 ] = 0  array1[ 1 ] = 0  array1[ 2 ] = 0 
Values on exiting staticArrayInit: 
array1[ 0 ] = 5  array1[ 1 ] = 5  array1[ 2 ] = 5 
 

Values on entering automaticArrayInit: 
array2[ 0 ] = 1  array2[ 1 ] = 2  array2[ 2 ] = 3 
Values on exiting automaticArrayInit: 
array2[ 0 ] = 6  array2[ 1 ] = 7  array2[ 2 ] = 8 
 

Second call to each function: 
 

Values on entering staticArrayInit: 
array1[ 0 ] = 5  array1[ 1 ] = 5  array1[ 2 ] = 5 
Values on exiting staticArrayInit: 
array1[ 0 ] = 10  array1[ 1 ] = 10  array1[ 2 ] = 10 
 

Values on entering automaticArrayInit: 
array2[ 0 ] = 1  array2[ 1 ] = 2  array2[ 2 ] = 3 
Values on exiting automaticArrayInit: 
array2[ 0 ] = 6  array2[ 1 ] = 7  array2[ 2 ] = 8 
 

 
Passing Arrays to Functions       

 
(an array argument)

hourlyTemperatures
 

int hourlyTemperatures[ 24 ]; 

: (function call) 
modifyArray( hourlyTemperatures, 24 ) 

hourlyTemperaturesmodifyArray


(special terminator)
 

 
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 C(by reference)
(modifying)

(caller's original arrays)
(actually)

(starting address of the array)
(its 

function body)(actual elements)
(in their original memory locations) 

 
–

 
array 

&array[0] 

 &array 
%p(addresses) 

 
/* Example 6.12 
   The name of an array is the same as &array[ 0 ] */ 
#include <stdio.h> 
 
/* function main begins program execution */ 
int main() 
{ 
   char array[ 5 ]; /* define an array of size 5 */ 
 
   printf( "    array = %p\n&array[0] = %p\n" 
      "   &array = %p\n", 
      array, &array[ 0 ], &array ); 
 
   return 0; /* indicates successful termination */ 
 
} /* end main */ 
 
 

        array = 0012FF78 
&array[0] = 0012FF78 
    &array = 0012FF78 
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%p

(hexadecimal system)(base 16
09AF
(hexadecimal equivalents)1015

(shorthand notation)
 

 
 –array

&array[ 0 ]0012FF78
(system dependent)(identical)(a 

particular execution)(a particular 

computer) 
 

 (by value)


(frequently passed large arrays)(time 

consuming)(consume considerable storage)
(copies of the arrays) 
(entire arrays)


(simple single pieces of data)int, 

float, char(scalar)
(subscripted name of the 

array element)a [3](argument) 
 
C

(pointers)
 

 
 
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 ––
(function's parameter list)

(function header)modifyArray–
– 

  void modifyArray( int b[ ], int size ) 
modifyArray

(parameter) bsize


(compile 

error)
b

hourlyTemperatures 
 

 
 

– 
  modifyArraybsize

 
 modifyElemente

 
  
(i) a{0, 1, 

2, 3, 4 }aamodifyArray
a 

(ii)a[3]modifyElement
a[3] 

 
/* Example 6.13 
   Passing arrays and individual array elements to functions */ 
#include <stdio.h> 
#define SIZE 5 
 
/* function prototypes */ 
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void modifyArray( int b[], int size );  
void modifyElement( int e ); 
 
/* function main begins program execution */ 
int main() 
{ 
   int a[ SIZE ] = { 0, 1, 2, 3, 4 }; /* initialize a */ 
   int i; /* counter */ 
 
   printf( "Effects of passing entire array by reference:\n\nThe " 
          "values of the original array are:\n" ); 
 
   /* output original array */ 
   for ( i = 0; i < SIZE; i++ ) {  
      printf( "%3d", a[ i ] ); 
   } /* end for */ 
 
   printf( "\n" ); 
 
   /* pass array a to modifyArray by reference */ 
   modifyArray( a, SIZE );   
 
   printf( "The values of the modified array are:\n" ); 
 
   /* output modified array */ 
   for ( i = 0; i < SIZE; i++ ) { 
      printf( "%3d", a[ i ] ); 
   } /* end for */ 
 
   /* output value of a[ 3 ] */ 
   printf( "\n\n\nEffects of passing array element " 
           "by value:\n\nThe value of a[3] is %d\n", a[ 3 ] ); 
    
   modifyElement( a[ 3 ] ); /* pass array element a[ 3 ] by value */ 
 
   /* output value of a[ 3 ] */ 
   printf( "The value of a[ 3 ] is %d\n", a[ 3 ] ); 
    
   return 0; /* indicates successful termination */ 
 
} /* end main */ 
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/* in function modifyArray, "b" points to the original array "a"  
   in memory */  
void modifyArray( int b[], int size ) 
{ 
   int j; /* counter */ 
 
   /* multiply each array element by 2 */ 
   for ( j = 0; j < size; j++ ) { 
      b[ j ] *= 2; 
   } /* end for */ 
 
} /* end function modifyArray */ 
 
/* in function modifyElement, "e" is a local copy of array element 
   a[ 3 ] passed from main */ 
void modifyElement( int e ) 
{ 
   /* multiply parameter by 2 */ 
   printf( "Value in modifyElement is %d\n", e *= 2 ); 
} /* end function modifyElement */ 
 
 

Effects of passing entire array by reference: 
 

The values of the original array are: 
    0  1  2  3  4 
The values of the modified array are: 
    0  2  4  6  8 

 
 

Effects of passing array element by value: 
 

The value of  a[3]  is  6 
Value in modifyElement  is 12 
The value of  a[ 3 ]  is  6 
 

 
a 

modifyArray 
{0, 1, 2, 3, 4}{0, 2, 4, 6, 8}

a[3]modifyElement
a[3]
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maina[3]6
.6a[3] 

   
 


C

(type qualifier)const
 const(array parameter)

(function body)
(compile time error)

 
 

–const
consttryToModifyArray

(parameter) 

const int b[ ] 
b

(compiler)


"1-value specifies const object"   
 

/* Example 6.14 
   Demonstrating the const type qualifier with arrays */ 
#include <stdio.h> 
 
void tryToModifyArray( const int b[] ); /* function prototype */ 
 
/* function main begins program execution */ 
int main() 
{ 
   int a[] = { 10, 20, 30 }; /* initialize a */ 
 
   tryToModifyArray( a ); 
 
   printf("%d %d %d\n", a[ 0 ], a[ 1 ], a[ 2 ] ); 
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   return 0; /* indicates successful termination */ 
 
} /* end main */ 
 
/* in function tryToModifyArray, array b is const, so it cannot be 
   used to modify the original array a in main. */ 
void tryToModifyArray( const int b[] ) 
{ 
   b[ 0 ] /= 2;    /* error */ 
   b[ 1 ] /= 2;    /* error */ 
   b[ 2 ] /= 2;    /* error */ 
} /* end function tryToModifyArray */ 
 
 

Compiling… 
error C2166:  1-value specifies const object 
error C2166:  1-value specifies const object 
error C2166:  1-value specifies const object 
 

 
Sorting Arrays 

 

(sorting data)
(ascending order)(descending order)

(applications)
(account number)

(individual bank statements)
(last name)

(first name)





 
 
 
 
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–(bubble sort algorithm) 
 (ascending order)

(passing)
(passes / phases)(on each pass)

(compare)(successive pairs of elements)


(in decreasing order)(swap them)



SIZE-1SIZE 

 
 { 8, 6, 3, 5, 11, 2, 7, 4 } 

 
 866

––83
38558

111122


 
 

2233368
3325536
4452653
5546285
66647211
7777472
8888847
11 11 11 11 11 11 4 
       


 

 
 

 
 

 
 

 
 

 
 


 

 
(bubble sort)

(sinking sort)
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(top of the array)
(bubbles)

42
(bottom of the 

array) 
 

–10
 

 
 

/* Example 6.16 
   This program sorts an array's values into ascending order */ 
#include <stdio.h> 
#define SIZE 10 
 
/* function main begins program execution */ 
int main()  
{    
   /* initialize a */ 
   int a[ SIZE ] = { 2, 6, 4, 8, 10, 12, 89, 68, 45, 37 };  
   int pass; /* passes counter */ 
   int i;    /* comparisons counter */ 
   int hold; /* temporary location used to swap array elements */ 
    
   printf( "Data items in original order\n" ); 
    
   /* output original array */ 
   for ( i = 0; i < SIZE; i++ ) { 
      printf( "%4d", a[ i ] ); 
   } /* end for */ 
 
   /* bubble sort */ 
   /* loop to control number of passes */ 
   for ( pass = 1; pass < SIZE; pass++ ) {  
 
      /* loop to control number of comparisons per pass */ 
      for ( i = 0; i < SIZE - 1; i++ ) {       
 
         /* compare adjacent elements and swap them if first  
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         element is greater than second element */ 
         if ( a[ i ] > a[ i + 1 ] ) {   
            hold = a[ i ];                    
            a[ i ] = a[ i + 1 ]; 
            a[ i + 1 ] = hold; 
         } /* end if */ 
 
      } /* end inner for */ 
 

   } /* end outer for */ 
 

   printf( "\nData items in ascending order\n" ); 
 

   /* output sorted array */ 
   for ( i = 0; i < SIZE; i++ ) { 
      printf( "%4d", a[ i ] ); 
   } /* end for */ 
 

   printf( "\n" ); 
 

   return 0; /* indicates successful termination */ 
 
 

Data items in original order 
      2    6    4    8    10    12    89    68    45    37 
Data items in ascending order 
      2    4    6    8    10    12    37    45    68    89 
 

 
a[0], a[1]a[1], a[2]a[2], a[3]

a[8], a[9]10
9




a[9]
a[8]a[1]
a[0]

10 
 
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for
(swapping) 

 hold = a[ i ]; 
     a[ i ] = a[ i + 1 ]; 
       a[ i + 1 ] = hold; 

hold––
 

      a[ i ] = a[ i + 1 ]; 
       a[ i + 1 ] = a[ i ]; 

a[i]7a[i+1]5
a[i], a[i+1]57
a[i], a[i+1]5

hold 
 

 



 

 
–(Survey Data 

Analysis) 
 

99
19response99

 
(mean)(average)

(99) 
(median)(middle element)49

–99 
(mode)(most frequent) 

 
 
 
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 
/* Example 6.17 
   This program introduces the topic of survey data analysis.  
   It computes the mean, median and mode of the data */ 
#include <stdio.h> 
#define SIZE 99 
 
/* function prototypes */ 
void mean( const int answer[] ); 
void median( int answer[] ); 
void mode( int freq[], const int answer[] ) ; 
void bubbleSort( int a[] ); 
void printArray( const int a[] ); 
 
/* function main begins program execution */ 
int main() 
{ 
   int frequency[ 10 ] = { 0 }; /* initialize array frequency */ 
    
   /* initialize array response */ 
   int response[ SIZE ] =              
      { 6, 7, 8, 9, 8, 7, 8, 9, 8, 9, 
        7, 8, 9, 5, 9, 8, 7, 8, 7, 8, 
        6, 7, 8, 9, 3, 9, 8, 7, 8, 7, 
        7, 8, 9, 8, 9, 8, 9, 7, 8, 9, 
        6, 7, 8, 7, 8, 7, 9, 8, 9, 2, 
        7, 8, 9, 8, 9, 8, 9, 7, 5, 3, 
        5, 6, 7, 2, 5, 3, 9, 4, 6, 4, 
        7, 8, 9, 6, 8, 7, 8, 9, 7, 8, 
        7, 4, 4, 2, 5, 3, 8, 7, 5, 6, 
        4, 5, 6, 1, 6, 5, 7, 8, 7 }; 
 
   /* process responses */ 
   mean( response ); 
   median( response ); 
   mode( frequency, response ); 
 
   return 0; /* indicates successful termination */ 
 
} /* end main */ 
 
/* calculate average of all response values */ 
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void mean( const int answer[] ) 
{ 
   int j; /* counter for totaling array elements */ 
   int total = 0; /* variable to hold sum of array elements */ 
 
   printf( "%s\n%s\n%s\n", "********", "  Mean", "********" ); 
 
   /* total response values */ 
   for ( j = 0; j < SIZE; j++ ) { 
      total += answer[ j ]; 
   } /* end for */ 
 
   printf( "The mean is the average value of the data\n" 
           "items. The mean is equal to the total of\n" 
           "all the data items divided by the number\n" 
           "of data items ( %d ). The mean value for\n" 
           "this run is: %d / %d = %.4f\n\n", 
           SIZE, total, SIZE, (  double  ) total / SIZE ); 
} /* end function mean */ 
 
/* sort array and determine median element's value */ 
void median( int answer[] ) 
{ 
   printf( "\n%s\n%s\n%s\n%s",  
           "********", " Median", "********",  
           "The unsorted array of responses is" ); 
 
   printArray( answer ); /* output unsorted array */ 
 
   bubbleSort( answer ); /* sort array */ 
 
   printf( "\n\nThe sorted array is" ); 
   printArray( answer ); /* output sorted array */ 
 
   /* display median element */ 
   printf( "\n\nThe median is element %d of\n" 
           "the sorted %d element array.\n" 
           "For this run the median is %d\n\n", 
           SIZE / 2, SIZE, answer[ SIZE / 2 ] ); 
} /* end function median */ 
 
/* determine most frequent response */ 
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void mode( int freq[], const int answer[] ) 
{ 
   int rating; /* counter for accessing elements 1-9 of array freq */ 
   int j; /* counter for summarizing elements 0-98 of array answer */ 
   int h; /* counter for diplaying histograms of elements in array freq */ 
   int largest = 0; /* represents largest frequency */ 
   int modeValue = 0; /* respesents most frequent response */ 
 
   printf( "\n%s\n%s\n%s\n",  
           "********", "  Mode", "********" ); 
 
   /* initialize frequencies to 0 */ 
   for ( rating = 1; rating <= 9; rating++ ) { 
      freq[ rating ] = 0; 
   } /* end for */ 
 
   /* summarize frequencies */ 
   for ( j = 0; j < SIZE; j++ ) { 
      ++freq[ answer[ j ] ]; 
   } /* end for */ 
 
   /* output headers for result columns */ 
   printf( "%s%11s%19s\n\n%54s\n%54s\n\n", 
           "Response", "Frequency", "Histogram", 
           "1    1    2    2", "5    0    5    0    5" ); 
 
   /* output results */ 
   for ( rating = 1; rating <= 9; rating++ ) { 
      printf( "%8d%11d          ", rating, freq[ rating ] ); 
 
      /* keep track of mode value and largest frequency value */ 
      if ( freq[ rating ] > largest ) { 
         largest = freq[ rating ]; 
         modeValue = rating; 
      } /* end if */ 
 
      /* output histogram bar representing frequency value */ 
      for ( h = 1; h <= freq[ rating ]; h++ ) { 
         printf( "*" ); 
      } /* end inner for */ 
 
      printf( "\n" ); /* being new line of output */ 
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   } /* end outer for */ 
 
   /* display the mode value */ 
   printf( "The mode is the most frequent value.\n" 
           "For this run the mode is %d which occurred" 
           " %d times.\n", modeValue, largest ); 
} /* end function mode */ 
 
/* function that sorts an array with bubble sort algorithm */ 
void bubbleSort( int a[] ) 
{ 
   int pass; /* pass counter */ 
   int j;    /* comparison counter */ 
   int hold; /* temporary location used to swap elements */ 
 
   /* loop to control number of passes */ 
   for ( pass = 1; pass < SIZE; pass++ ) { 
 
      /* loop to control number of comparisons per pass */ 
      for ( j = 0; j < SIZE - 1; j++ ) { 
 
         /* swap elements if out of order */ 
         if ( a[ j ] > a[ j + 1 ] ) { 
            hold = a[ j ]; 
            a[ j ] = a[ j + 1 ]; 
            a[ j + 1 ] = hold; 
         } /* end if */ 
 
      } /* end inner for */ 
 
   } /* end outer for */ 
 
} /* end function bubbleSort */ 
 
/* output array contents (20 values per row) */ 
void printArray( const int a[] ) 
{ 
   int j; /* counter */ 
 
   /* output array contents */ 
   for ( j = 0; j < SIZE; j++ ) { 
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      if ( j % 20 == 0 ) { /* begin new line every 20 values */ 
         printf( "\n" ); 
      } /* end if */ 
 
      printf( "%2d", a[ j ] ); 
   } /* end for */ 
 
} /* end function printArray */ 
 
 

******** 
    Mean 
******** 
The mean is the average value of the data 
items. The mean is equal to the total of 
all the data items divided by the number 
of data items ( 99 ). The mean value for 
this run is: 681 / 99 = 6.8788 
 
 

******** 
  Median 
******** 
The unsorted array of responses is 
6 7 8 9 8 7 8 9 8 9 7 8 9 5 9 8 7 8 7 8 
6 7 8 9 3 9 8 7 8 7 7 8 9 8 9 8 9 7 8 9 
6 7 8 7 8 7 9 8 9 2 7 8 9 8 9 8 9 7 5 3 
5 6 7 2 5 3 9 4 6 4 7 8 9 6 8 7 8 9 7 8 
7 4 4 2 5 3 8 7 5 6 4 5 6 1 6 5 7 8 7 
 

The sorted array is 
1 2 2 2 3 3 3 3 4 4 4 4 4 5 5 5 5 5 5 5  
5 6 6 6 6 6 6 6 6 6 7 7 7 7 7 7 7 7 7 7 
7 7 7 7 7 7 7 7 7 7 7 7 7 8 8 8 8 8 8 8 
8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 
9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 
 

The median is element 49 of 
The sorted 99 element array. 
For this run the median is 7 
 
 

******** 
    Mode 
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******** 
Response  Frequency          Histogram 
                                                          1    1    2    2 
                                                    5    0    5    0    5 
 

                1                1        * 
                2                3        ***    
                3                4        **** 
                4                5        *****   
                5                8        ******** 
                6                9        ********* 
                7              23        *********************** 
                8              27        *************************** 
                9              19        ******************* 
The mode is the most frequent value. 
For this run the mode is 8 which occurred 27 times. 
 

 
 mean(average value)99

99median(middle 

value)bubbleSort
(responses)answer(picking)

answer [SIZE/2]
(median)(mean)(2 

middle elements)median
printArrayresponse 
 (mode)

(responses)99mode
(counting)(frequency)

(responses)mode


mode(histogram) 
 
 
 
 
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Searching Arrays 
 

 
key

(searching) 
 

 
(Simple Linear Search Technique) 

 
 

(search key)
(on 

average) 
 

– 
int  linearSearchint key

int arraysize(location)
-1 

 
  

(i)asize = 100 
  a = 2  ;          o ≤  < size 

(ii)searchKey 
(iii)searchKeya

linearSearch 
 
 

/* Example 6.18 
   Linear search of an array */ 
#include <stdio.h> 
#define SIZE 100 
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/* function prototype */ 
int linearSearch( const int array[], int key, int size );  
 
/* function main begins program execution */ 
int main() 
{    
   int a[ SIZE ]; /* create array a */ 
   int x; /* counter for initializing elements 0-99 of array a */ 
   int searchKey; /* value to locate in array a */ 
   int element; /* variable to hold location of searchKey or -1 */ 
 
   /* create data */ 
   for ( x = 0; x < SIZE; x++ ) {  
      a[ x ] = 2 * x; 
   } /* end for */ 
 
   printf( "Enter integer search key:\n" ); 
   scanf( "%d", &searchKey ); 
 
   /* attempt to locate searchKey in array a */ 
   element = linearSearch( a, searchKey, SIZE ); 
 
   /* display results */ 
   if ( element != -1 ) { 
      printf( "Found value in element %d\n", element ); 
   } /* end if */ 
   else { 
      printf( "Value not found\n" ); 
   } /* end else */ 
 
   return 0; /* indicates successful termination */ 
 
} /* end main */ 
 
/* compare key to every element of array until the location is found 
   or until the end of array is reached; return subscript of element 
   if key or -1 if key is not found */ 
int linearSearch( const int array[], int key, int size ) 
{ 
   int n; /* counter */ 
 
   /* loop through array */ 



 ٢٥١

   for ( n = 0; n < size; ++n ) { 
 
      if ( array[ n ] == key ) {  
         return n; /* return location of key */ 
      } /* end if */ 
 
   } /* end for */ 
 
   return -1; /* key not found */ 
 
} /* end function linearSearch */ 
 
 

Enter integer search key: 
36 
Found value in element 18 
 

 
 

Enter integer search key: 
37 
Value not found  
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 
 
 
 

 ;define SIZE 100#  أ )
 ;SIZE = 10  ب)
 ;int b[ 10 ] = { 0 }, i  ج )
  for ( i = 0; i <= 10; i++) 
      b[ i ] = 1; 
 ;<include <stdio.h#  د )
 define VALUE = 120#  ھـ)

 
– 

f 
4(floating-

point array) b 
8

g 
100c 

ab 
 double  a[11],  b[34] 
w

99 
– 

counts10 
1bonus15 

12
monthlyTemperatures 

bestScores(in 

column format) 
 

– 
 
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  ;     char str[5]  أ )

     scanf( "%s", str );  /* User types salam */ 
  ب)

 
         int a[ 3 ]; 

        printf( "$d  %d  %d\n", a[1], a[2], a[3] ); 
 ;double f[3] = { 1.1, 10.01, 100.001, 1000.0001 }  ج )

 
– 

(i) int a3b
3

 
 

 ;b[a+1] = b[a] +3  أ )
 ;b[a+1] = b[a-1] +3  ب)
 ;b[a] +1 = b[a+3]  ج )
 ;b[a+2] = b[a] +3  د )

 
(ii)  
 

 ;int n[5] = {0,7,0,3,8,2}  أ )
 ;int n[] = {0,7,0,3,8,2}  ب)
 ;int n[5] = {7}  ج )
 ;int n[5] = {6,6,6}  د )

 
(iii) string1(does not 

produce)(a string) 
 

 ;"string1[] = "test  أ )
 ;string1[] = { 't', 'e', 's', 't', '\0' }  ب)
 ;string1[] = { 't', 'e', 's', 't' }  ج )
 ;" " = []string1  د )

 
(iv) (initializers)

 
 
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 (deleted)  أ )
 (ignored)  ب)
 (initialized to empty)  ج )
 (initialized to zero)  د )

 
(v) (true) 

++frequency[ responses[ answer ] ]; 
 
 frequencyresponses[ answer] 
 answer[ responses] frequency 
  responses[ answer] frequency 
 (syntax error)

(subscripts)(cannot be nested) 
(vi)  

char string1[] = "first"; 
 

 ;character string1[] = { 'f, 'i', 'r', 's', 't', '\0' }  أ )
 ;char string1 = { 'f, 'i', 'r', 's', 't', '\0' }  ب)
 ;char string1[] = { 'f, 'i', 'r', 's', 't' }  ج )
 ;char string1[] = { 'f, 'i', 'r', 's', 't', '\0' }  د )

 
(vii)(bubble sort)

1000
(passes) 

 
 1000 ب)  1001  أ )
 998  د )  999  ج )

 
– (salespeople)(on a 

commission basis)$200
9%(gross sales)

$3000
 
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4702702003000
100

9
200   

$ 470 


-1 


(range) 
 
 299-200$  أ )
 399-300$  ب)
 499-400$  ج )
 599-500$  د )
 699-600$  ھـ)
 799-700$  و )
 899-800$  ز )
 999-900$  ح)
      $1000  ط)

 
(truncated)

salaries
(counters)salaries [5]

$500-599salaries[9]
$900-999 

 
– –


 

 (after first pass)


(in place)9
(on every pass)–
108

7 
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 
9


(swapping)




 
 
– –mode(to 

handle a tie)
(modes) 

 median
(median)

 
 
– 20

10100(inclusive)
(duplicate)

 
     (i(worst case) 
(ii  
 
– (rolling two dice)

randrand


1
62127

(most frequent sum)212(least 

frequent sum)(combinations)
–36–

76212
 
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 36,000
(to tally)(each 

possible sum:) 2, 3, 4, …, 12

(36,000)

7(6/36 = 1/6 = ) 16.667%
12(1/36 =) 2.778% 

 
 

6 5 4 3 2 1  
7 6 5 4 3 2 1 
8 7 6 5 4 3 2 
9 8 7 6 5 4 3 
109 8 7 6 5 4 
11109 8 7 6 5 
1211109 8 7 6 

 
– ( Airline Reservation System ) 
 

 


(to assign seats)
10

 
  Please type 1 for "first class" 
  Please type 2 for "economy" 

 12
1

152
610(boarding pass)

 
 
(empty)
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(a seat is assigned)1
(available) 

 ––
–

–


"Next flight leaves in 3 hours" 
 
–  

(Finding Prime Numbers using Sieve of Erastosthenes) 

 
 (a prime integer)
(can be divided evenly)17 

10001
9990 

 
 (multiples)

1999
––

 
 

 array1000
(true) 1(with prime subscripts)
1

(false) 
 (array subscript) 21

1(loop)
(set to zero) 0( a 

multiple of)12
22

4, 6, 8, 10, …3
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336, 9, 12, 15, …
 

 1
 

 
  

const int MAX_STUD = 100; // Max.Number of students 
 
int failing [MAX_STUD]; 
int passing [MAX_STUD]; 
int grade; 
int score [MAX_STUD]; 


 (false) 0
failingfailing (parameter) 

 failingscore 
failing(true) 1score

60length 

MAX_STUD)  (length 
 passingscore 

passing(true) 1score
60MAX_STUD 

 

 PassTallypassing(reports)
(true) 1passing 

 
 Errorpassing, failing(true) 1

(corresponding elements)
passing, failing 

 

 grade, scorescore
grade 
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 
 scorescore

scorelength
length <= MAX_STUD 

score[0]score [length -1] 
score[1]score [length -2] 
  

score [length -1]score [0] 
 
–  

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
-1

(i = -1) 
– YN

NY 
Y1 , Y2 , Y3 , ... , YN

 (Average) 



 ٢٦١

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 
  



 ٢٦٢

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
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  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 
 NL 
 TD 
 TL 

S
S = 0 

 

 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
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
 

2.0 -8.0 
-17.0 7.0 
25.0 3.0 
3.0 25.0 
7.0 -17.0 
-8.0 2.0 

  
 
–  

    
    
      
     

    
      

      
 

 
 

 
  
 

 
  

 
 M M  6 

 ID 
  

N1, N2 , ... , Ni , ... , NM
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 
 


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 

0711 90  C 
0712 80  M 
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0713 75  B 
0714 60  M 
0715 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)  
 
– 


 

 
 

 
 
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 P 
 

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 
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 FTFFTFFTFT
NN  20

ID
 BEST

ID 
 Best (Best-1)A = 

 (Best-2)(Best-3)C = 
 F =  
 

– 


 
 

 
  
   

 
List 

List[i]i 
  
  

  
       

       
     

 
  

Break (x , whole , fraction)
 wholefraction

 x 
 int

 
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 A
Break 

 
– ProdArrays

X,YnZ 
 A, B

ProdArrays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 

  

  
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 
 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)
 


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– 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 

 

–
(parameters)X , Yfloat

n(length) 
  X , n 
  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 
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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  

  
 

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 
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 X
freq

 
 
– ascenda , nafloat

n(true) 1a
(false) 0 


n 

descnd(true) 1 
a 

 
– bounddafloat

rmin , rmaxfloat(true) 1
a(lower 

bound) rmin(upper bound) rmax
 (false) 0 

 
– 

 
 maxs float

a n 
 
– afloatn


a , n 

 
– closea , n afloatn

a (nearest / closest element)
(average value) 


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– (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  

 
– 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. ...  
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 
 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 
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  



 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 
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AVG

 

 
– SMALL (A , N)A

N 
 


ID

 
 

 
–   

AVNZ (A , M , N , AVA , AVG , NZ) 
  AM 

 AVAAVGN
A 

AVA
A A A N

N
  1 2 

 

AVG A A AN
N 1 2.  

 N
NZ 

 BETA
BAMEAN

BGMEANBETA
NBCNT 

 
–  

SEARCH (BUFFER , N , KEY , FOUND , INDEX) 
 KEYBUFFER

N
FOUND1INDEX
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BUFFER FOUND
INDEX 

 A
X


A 


– SET1N1

SET2N2
 

INTER (SET1, N1 , SET2, N2 , SET3, N3)
SET3

SET3N3SET1, 

SET2 
 

BADR


OHOD
 
 BADROHOD

INTERBO
 

 
– fa  x  b

y = f(x)x = a   x = b  
 

 AREA f x dx
a

b
  

  
 
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n
 

 
               f(x)


                            h     h
 
                                                                                 x 
                        a    X1   X2   X3   X4         Xn-1  b


  
           
     

Area f a f b f x f x f x

f a f b f x

h
n

h
i

i

i n

     

   














 
2 1 2 1

2
1

1

2

2



.


 
1,,2,1;,   niihaxh in

ab  
 

 a , b , n 
 h 
  
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 xxxf(x)=e x 
   x = a    x = b   
 f(x) 

 
– Avg (X , n) AvgX

n 
Avg

x x xn
n

  1 2  
 Big (A , m , key , count , sum)A

floatmcount
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key
sum 

 ID
scorefloat

 
 av 
 ngood

 av 
 avgood 



 


 
 
 
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 
 

Formatting Input and Output 
 

 
printf, scanfscanf
(standard input stream)printf
standard output stream) *(

(features) printf, scanf
  

  

     Streams  

  
 (streams)

(sequences of bytes)(flow)
(a device)(a keyboard)

(a disk drive)(a network connection)
(main memory)
(a display screen)(a printer)
 

 
 (automatically)
(normally)

(operating systems)
(redirecting)
(standard error stream)(error 

messages) 
__________________________________________________________________________ 
–C
–(gets, puts, getchar, putchar)

C 
 
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 
printf(Formatting Output with printf) 

      
(call)printf(a format 

control string)(describes)(output format)
(conversion specifiers)

(flags)(field widths)
(precisions)(literal characters)
(percent sign)(conversion 

specifications)printf
 

 
 (rounding)(floating-point values)

(decimal places) 
 (aligning)(column)

(decimal points) 
 (right-justification)

(left-justification) 
 (inserting)(literal characters)

(precise locations) 
 (representing)(floating-point 

numbers)(exponential format) 
 (unsigned integers)

(octal and hexadecimal format) 
 (fixed-size field 

widths and precisions) 
 

printf 
printf(  format-control-string, other-arguments  ); 

 
format-control-string(output 

format) 
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other-arguments
(optional)(correspond to)

(conversion specifications)
 

(conversion specification)
(conversion specifier)


(quotation marks)(syntax error) 

 
Printing Integers 

 
 (a whole number)-520776

(decimal point)
 

 
 

conversion specifier 

 
description 

d  
                             ( a signed decimal integer) 
 

i  
d, iscanf

 
o  

                            (an unsigned octal integer) 
 

u  
                      (an unsigned decimal integer) 
 

x   X  
(an unsigned hexadecimal integer) 

X09AF 
x09 af 
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h    l h
short 

l
long 

 
 

Integer conversion specifiers          
 

– 
 

 
/* Example 7.1 */
/* Using the integer conversion specifiers */
#include <stdio.h>

int main()
{ 
   printf( "%d\n", 455 );
   printf( "%i\n", 455 );  /* i same as d in printf */
   printf( "%d\n", +455 );
   printf( "%d\n", -455 );
   printf( "%hd\n", 32000 );
   printf( "%ld\n", 2000000000 );
   printf( "%o\n", 455 );
   printf( "%u\n", 455 );
   printf( "%u\n", -455 );
   printf( "%x\n", 455 );
   printf( "%X\n", 455 );
 
   return 0; /* indicates successful termination */

} /* end main */ 

 
 

455 
455 
455 
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-455 
32000 
2000000000 
707 
455 
4294966841 
1c7 
1C7 
 

 
 

-455
%u4294966841 (unsigned value)


 

 
 

Printing Floating – Point Numbers
 
 (decimal point)

33.5, 0.0, -657.983
 

 
 

conversion specifier 

 
description 

 e    E  
                             ( in exponential notation ) 
 

f  
                         ( in fixed-point notation ) 
 

g    أوG  f
eE(magnitude) 
 
 
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L 
( long double floating-

point value ) 
 

 
Floating-point conversion specifiers   

 
 e , E

(scientific notation)
 

150.4582 
  

1.504582  102 

  
1.504582E+02 

1.504582102(second power) 

(E+02)EExponent 
 

 (by default)e, E, f
(precision)(6 digits)

(explicitly) 
 

 f 

 
 Ee––Ee

(exponent)(exactly one digit)
 

 
 gG( E ) ef

(with no trailing zeros)1.2340001.234 
(i ( E ) e(value's exponent)

–-4
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(specified precision)(by default)
(six significant digits)gG 

(ii f 
 (fractional part)

gG 
 
– 
 

i) 0.0000875 ii)   8750000.0 
iii)     8.75 iv)    87.50              v) 875 

 

––g 
 
i) 8.75e-05 ii)   8.75e+06 
iii)     8.75 iv)    87.5               v) 875 

 
i)0.0000875e

(-5)-4ii)8750000.0
e(6)(default precision) 

 (precision)g , G
(max. no. of significant digits)

1234567.01.23457e+06
%g

66 

 GgEe
ge

GE 

 


(imprecise)(formatting)(rounding 

errors) 
 
 
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– 
 

 
/* Example 7.3 */ 
/* Printing floating-point numbers with   
   floating-point conversion specifiers */ 
 
#include <stdio.h> 
 

int main() 
{  
   printf( "%e\n", 1234567.89 ); 
   printf( "%e\n", +1234567.89 ); 
   printf( "%e\n", -1234567.89 ); 
   printf( "%E\n", 1234567.89 ); 
   printf( "%f\n", 1234567.89 ); 
   printf( "%g\n", 1234567.89 ); 
   printf( "%G\n", 1234567.89 ); 
 
   return 0; /* indicates successful termination */ 
 

} /* end main */ 
 
 

1.234568e+006 
1.234568e+006 
-1.234568e+006 
1.234568E+006 
1234567.890000 
1.23457e+006 
1.23457E+006 
 

 
%E, %e, %g(rounding)

%f 
 

Printing Characters and Strings      
 

 cs(individual characters)
(strings)c(a char 
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argument)s(a pointer) (*)(char)
(an argument)s

('\0') (terminating null character) 
 

– 
 cs 

 
/* Example 7.4 */ 
/* Printing strings and characters */ 
#include <stdio.h> 
 
int main() 
{  
   char character = 'A'; /* initialize char */ 
   char string[] = "This is a string"; /* initialize char array */ 
   const char *stringPtr = "This is also a string"; /* char pointer */ 
 
   printf( "%c\n", character ); 
   printf( "%s\n", "This is a string" ); 
   printf( "%s\n", string ); 
   printf( "%s\n", stringPtr ); 
 

   return 0; /* indicates successful termination */ 
 

} /* end main */ 
 
 

A 
This is a string 
This is a string 
This is also a string 
 

 

   
 %c%c

chara char * 
 

(pointers)
C 
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 %schar
(fatal execution-time error)

(access violation)%s
char 

 (single quotes)
(double quotes) 

 (a character constant)
(creating)
(terminating null character)(single 

character) 
 

 
 (percent character)

 
printf( "Printing a %% in a format control string\n" ); 
 

 Printing a % in a format control string 
(literal percent character)

 (format control string)
 

 
 

Printing with Field Widths and Precision 
 

 (exact size of the field)
(field width)(an 

integer)–
%4d

(right-justified)
(increased)

(minus sign)(a negative value)
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(one character position)
 

 
– 

 
 
 

/* Example 7.5 */ 
/* Printing integers right-justified */ 
#include <stdio.h> 
 
int main() 
{  
   printf( "%4d\n", 1 ); 
   printf( "%4d\n", 12 ); 
   printf( "%4d\n", 123 ); 
   printf( "%4d\n", 1234 ); 
   printf( "%4d\n\n", 12345 ); /* data too large */ 
 

   printf( "%4d\n", -1 ); 
   printf( "%4d\n", -12 ); 
   printf( "%4d\n", -123 ); 
   printf( "%4d\n", -1234 ); /* data too large */ 
   printf( "%4d\n", -12345 ); /* data too large */ 
 

   return 0; /* indicates successful termination */ 
 

} /* end main */ 
 
 

        1 
    12 
  123 
1234 
12345 
 

    -1 
  -12 
-123 
-1234 
-12345 
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 (field width)
(offset)
(confusing outputs) 

 
 printf(precision)

(an integer)(data 

types) 
 

(minimum number of digits)


(prefixed to)
008915
(default precision)1 

 e, E, f
 

 g, G
(max. no. of significant digits) 

 s
 

 
(decimal point)


  %.4f%.8d 

 

(original number of decimal places)

(rounded) 
 

– 
 (format 

control strings) 
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/* Example 7.6 */ 
/* Using precision while printing integers, 
   floating-point numbers, and strings */ 
#include <stdio.h> 
 
int main() 
{  
   int i = 873;                 /* initialize int i */ 
   double f = 123.94536;        /* initialize double f */ 
   char s[] = "Happy EidulFitr"; /* initialize char array s */ 
 
   printf( "Using precision for integers\n" ); 
   printf( "\t%.4d\n\t%.9d\n\n", i, i ); 
 
   printf( "Using precision for floating-point numbers\n" ); 
   printf( "\t%.3f\n\t%.3e\n\t%.3g\n\n", f, f, f );   
    
   printf( "Using precision for strings\n" ); 
   printf( "\t%.9s\n", s ); 
 
   return 0; /* indicates successful termination */ 
 
} /* end main */ 
 
 

Using precision for integers 
             0873 
             000000873 
Using precision for floating-point numbers 
             123.945 
             1.239e+002 
             124 
Using precision for strings 
             Happy Eid 
 

 
 (combining)(field width)

(precision)
 

 
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– 
printf( "%9.3f", 123.456789 ); 

123.457
(right justified)(nine-digit field) 

 
 (integer 

expressions)(argument list)
(format control string)(feature)

(insert)(an asterisk) (*)(place)
(evaluating)int(matching 

argument)int(argument list)


(left-justified) 
 

– 
  

printf( "%*.*f", 7, 2, 98.736 ); 
7298.74(right 

justified) 
printf 

Using Flags in the printf Format Control String 
  
 printf
(flags)(output formatting 

capabilities) 


 
 

 
Flag 

 
Meaning / Description 

  (left justified)
 
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 – 
(space) 

 
#  0

(octal conversion specifier)o 
  0x0X

xX(hexadecimal 

conversion specifiers)  
  (decimal point)

e, E, f, g, G
(a fractional part)


g, G

(trailing zeros) 
0 (pad the field)

(leading zeros) 
 

 
Format control string flags 

 
 (flag)

(combining)
 

 
– 

 (right-justification)
(left-justification)
 
 

/* Example 7.9 */ 
/* Right justifying and left justifying values */ 
#include <stdio.h> 
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int main() 
{  
   printf( "%10s%10d%10c%10f\n\n", "salam", 7, 'a', 1.23 ); 
   printf( "%-10s%-10d%-10c%-10f\n", "salam", 7, 'a', 1.23 ); 
 
   return 0; /* indicates successful termination */ 
 
} /* end main */ 
 
 

      salam          7         a    1.230000 
 

salam       7         a         1.230000 
 

 
– 

 
+(flag)

+ 
 

/* Example 7.10 */ 
/* Printing numbers with and without the + flag */ 
#include <stdio.h> 
 
int main() 
{  
   printf( "%d\n%d\n", 786, -786 ); 
   printf( "%+d\n%+d\n", 786, -786 ); 
 

   return 0; /* indicates successful termination */ 
 

} /* end main */ 
 
 

786 
-786 
+786 
-786 
 

 
 
 
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– 
 (space flag)

(aligning)–
–-547

 
 

/* Example 7.11 */ 
/* Printing a space before signed values 
   not preceded by + or - */ 
#include <stdio.h> 
 
int main() 
{  
   printf( "% d\n% d\n", 547, -547 ); 
 
   return 0; /* indicates successful termination */ 
 
} /* end main */ 
 
 

 547 
-547 
 

 
– 

 # (flag)0
0x0X

g 
 

/* Examle 7.12 */ 
/* Using the # flag with conversion specifiers  
   o, x, X and any floating-point specifier */ 
#include <stdio.h> 
 
int main() 
{  
   int c = 1427;      /* initialize c */ 
   double p = 1427.0; /* initialize p */ 
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   printf( "%#o\n", c ); 
   printf( "%#x\n", c ); 
   printf( "%#X\n", c ); 
   printf( "\n%g\n", p ); 
   printf( "%#g\n", p ); 
 
   return 0; /* indicates successful termination */ 
 
} /* end main */ 
 
 

02623 
0x593 
0X593 
 

1427 
1427.00 
 

 
– 

 (combines)+ (flag)
0 (flag)4529(9-space field)

45209 
 

/* Example 7.13 */ 
/* Printing with the 0( zero ) flag fills in leading zeros */ 
#include <stdio.h> 
 
int main() 
{  
   printf( "%+09d\n", 452 ); 
   printf( "%09d\n", 452 ); 
 
   return 0; /* indicates successful termination */ 
 
} /* end main */ 
 
 

+00000452 
000000452 
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 
Printing Literals and Escape Sequences 

 
 (literal characters)printf


(quotation mark)

(delimits)(control characters)
(newline)(tab)

(escape sequence)(backslash) (\)
(a single quote)(a 

double quote)(backslash)
–(literal data)

printf(a proper escape sequence) 
 

  
 

 
Escape sequence

 
Description / Effect 

 \'  (single quote)            (') 
\" (double quote)(") 
 \? (question mark(?) 


 

\\ (backslash) (\) 

\a (alert or bell)(audible)
(visual) 

\b (backspace) (cursor)
 


 

\f (new page or form  
feed) 

 

(logical)   
 \n (newline)                     

\r (carriage return)   
 
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 \t (horizontal tab)            
 \v (vertical tab)               

 
 

Escape Sequences 
 

scanf  ( Formatting Input with scanf ) 

 
 (precise input formatting)scanf
scanf

scanf
(capabilities) 

(all types) 
(specific characters)(input stream) 
(skipping) 
 

 scanf  

  
scanf( format-control-string ,  other-arguments ); 

 
format-control-string (formats) 
other-arguments       (pointers)

 
 

 


scanf 
 
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 
 

Conversion specifier 

 
Description 

 (Integers)  

d 

 
 

.(an optionally signed decimal integer) 
(argument)(a 

pointer) 
 

i 
(an optionally signed decimal, octal or 

hexadecimal integer)
 

 
o 

(an unsigned integer)      
      

 
u  


 

x   X 
 

 
h    l 

shortlong(to be 

input) 
 

 
Floating-point numbers 

 
 
 

e, E, f, g, G 
 
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lL 
double(long 

double value)
double long double 

 
 

Characters and strings 
 

 

c a char
(null) ('\0') 

 
s 

char 
('\0')

 
 

 
Scan set 

 

 

 
[ scan characters ] 

(scan a string)
 

 
 
Miscellaneous 

 

 

p (an address)(form)
%p

printf 
 

n 
scanf
 

 
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% (skip)(%) 
 

 
scanf 

scanf conversion specifiers          
 

–
(decimal numbers)

%i(inputting)
 

 
/* Example 7.14 */ 
/* Reading integers */ 
#include <stdio.h> 
 

int main() 
{  
   int a;  
   int b; 
   int c; 
   int d; 
   int e; 
   int f; 
   int g; 
 

   printf( "Enter seven integers: " ); 
   scanf( "%d%i%i%i%o%u%x", &a, &b, &c, &d, &e, &f, &g ); 
 

   printf( "The input displayed as decimal integers is:\n" ); 
   printf( "%d %d %d %d %d %d %d\n", a, b, c, d, e, f, g ); 
 

   return 0; /* indicates successful termination */ 
 

} /* end main */ 
 
 

Enter seven integers:   -70 -70 070 070  70 70 70 

The input displayed as decimal integers is: 
-70 -70 56 112 56 70 112 
 

 
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 
e, E, f, g, G 

 
–a, b, c

e, f, g
f 

 
/* Example 7.15 */ 
/* Reading floating-point numbers */ 
#include <stdio.h> 
 
/* function main begins program execution */ 
int main() 
{  
   double a;  
   double b;  
   double c;  
    
   printf( "Enter three floating-point numbers: \n" ); 
   scanf( "%le%lf%lg", &a, &b, &c ); 
 

   printf( "Here are the numbers entered in plain\n" ); 
   printf( "floating-point notation:\n" ); 
   printf( "%f\n%f\n%f\n", a, b, c ); 
 

   return 0; /* indicates successful termination */ 
 

} /* end main */ 
 
 

Enter three floating point numbers: 
1.27987 1.27987e+03 3.38476e-06 
Here are the numbers entered in plain 
floating- point notation: 
1.279870 
1279.870000 
0.000003 
 

 
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 
(imprecise)0.000003  ]
[ 3.38476e-06 

 
 cs 

 
–

%c(character 

variable)x%s
(character array) y 

 
/* Example 7.16 */ 
/* Reading characters and strings */ 
#include <stdio.h> 
 
int main() 
{  
   char x;       
   char y[ 9 ];  
    
   printf( "Enter a string: " ); 
   scanf( "%c%s", &x, y ); 
 
   printf( "The input was:\n" ); 
   printf( "the character \"%c\" ", x ); 
   printf( "and the string \"%s\"\n", y ); 
 
   return 0; /* indicates successful termination */ 
 
} /* end main */ 
 
 

Enter a string: Friday 
The input was: 
the character "F" and the string "riday" 
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 (inputting)(sequence of characters)
(scan set)

" % [kmtw ]"
(format control string)
(input stream)(match)




(corresponding argument)–(a 

pointer to a character array)
(input 

stream)(null 

character)  

  
–}[aeiou]

{(vowels)


(h)
 

 
/* Example 7.17 */ 
/* Using a scan set */ 
#include <stdio.h> 
 
/* function main begins program execution */ 
int main() 
{  
   char z[ 9 ];   /* define array z */ 
    
   printf( "Enter string: " ); 
   scanf( "%[aeiou]", z ); /* search for set of characters */ 
 
   printf( "The input was \"%s\"\n", z ); 
 
   return 0; /* indicates successful termination */ 
 
} /* end main */ 
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Enter string: ooeeooahah 
The input was "ooeeooa" 
 

 
 


(inverted scan set)

(creating)
(caret)(^)(scan characters)

}[^grqmr]{(storing)––


(input terminates) 
 

–[^aeiou]
(consonants)(nonvowels) 

 
/* Example 7.18 */ 
/* Using an inverted scan set */ 
#include <stdio.h> 
 
int main() 
{  
   char z[ 9 ];  
    
   printf( "Enter a string: " ); 
   scanf( "%[^aeiou]", z ); /* inverted scan set */ 
 
   printf( "The input was \"%s\"\n", z ); 
 
   return 0; /* indicates successful termination */ 
 
} /* end main */ 
 
 

Enter a string: String 
The input was "Str" 
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 (a field width)scanf
(a specific number of characters) 

 
–(inputs)(a series)

(consecutive digits)(a two-digit 

integer)(remaining digits)
(input stream) 

 
/* Example 7.19 */ 
/* inputting data with a field width */ 
#include <stdio.h> 
 
int main() 
{  
   int x;  
   int y;  
    
   printf( "Enter a six digit integer: " ); 
   scanf( "%2d%d", &x, &y ); 
 
   printf( "The integers input were %d and %d\n", x, y ); 
 
   return 0; /* indicates successful termination */ 
 
} /* end main */ 
 
 

Enter a six digit integer: 123456 
The integers input were 12 and 3456 
 

 
 (skipping)

 
9-17-1424 

 (2 dashes) (-,-)
(to eliminate)
scanf
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(whitespace characters)(space)(newline)
(tab)(leading whitespace) 
 

–(to skip)(2 dashes) 
9-17-1424 

 
  scanf( "%d-%d-%d", &month, &day, &year ); 

 
scanf(eliminates)

 
9/17/1424 

scanf(unnecessary 

characters)scanf
(assignment suppression character)(*)

scanf(reading)
(discarding it) 

 
–(assignment 

suppression character)(*)%c
(discarded)

(month, day, year)


(argument list)(call)
scanf(variables)

(corresponding characters)
 

 
/* Example 7.21 */ 
/* Reading and discarding characters from the input stream */ 
#include <stdio.h> 
 
int main() 
{  
   int month1; /* define month1 */ 
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   int day1;   /* define day1 */ 
   int year1;  /* define year1 */ 
   int month2; /* define month2 */ 
   int day2;   /* define day2 */ 
   int year2;  /* define year2 */ 
    
   printf( "Enter a date in the form mm-dd-yyyy: " ); 
   scanf( "%d%*c%d%*c%d", &month1, &day1, &year1 ); 
 
   printf( "month = %d  day = %d  year = %d\n\n", month1, day1, year1 ); 
    
   printf( "Enter a date in the form mm/dd/yyyy: " ); 
   scanf( "%d%*c%d%*c%d", &month2, &day2, &year2 ); 
    
   printf( "month = %d  day = %d  year = %d\n", month2, day2, year2 ); 
 
   return 0; /* indicates successful termination */ 
 
} /* end main */ 
 
 

Enter a date in the form mm-dd-yyyy: 9-17-1424 
month = 9  day = 17  year = 1424 
 

Enter a date in the form mm/dd/yyyy: 9/17/1424 
month = 9  day = 17  year = 1424   
 

 
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 
 
 
 
 'c' 

     printf( "%s\n", 'c' ); 
 9.375% 

     printf( "%.3f%", 9.375 );
 "Monday" 

     printf( "%c\n", "Monday" ); 
      printf( ""A string in quotes"" ); 

      printf( "%d%d, 12, 20 ); 

      printf( "%c", "x" ); 

      printf( "%s\n", 'Sohayb' ); 

 
– 

 1234(right-justified)10(10 digit 

field) 
 
 123.456789(in exponential notation)

3(3 digits of precision) 
 
 doublenumber 
 
 1000 
 
 (string)(character array) string 
 
 n(nondigit 

character 
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 (integer variables) x, y(to specify)
(field width)(precision)

double (value) 87.4573 
 
 (of the form) 3.5%(storing)

(percentage)floatpercent(eliminate)
%(input stream)
 

 
 3.333333(a long double value)

203 
 
–printfscanf 

 40000(unsigned integer)(left 

justified)15(15-digit field)8 
 hex 
 200 
 1000 
 sp 
 1.2349(preceding zeros) 
 (a time)hh : mm : ss

hour, minute, second
(colon) 

 (of the form) "characters "
s(eliminate)

(quotation marks) 
 hh : mm : ss

hour, minute, second(colon) 
 

 



 ٣١٣

–
(incorrect) 

 
 printf( "%-10d\n", 10000 ); 

 printf( "%c\n", "This is a string" ); 

 printf( "%*.*lf\n", 8, 3, 1024.987654 ); 

 printf( "%#o\n%#X\n%#e\n", 17, 17, 1008.83689 ); 

 printf( "% ld\n%+ld\n", 1000000, 1000000 ); 

 printf( "%10.2E\n", 444.93738 ); 

 printf( "%10.2g\n", 444.93738 ); 

printf( "%d\n", 10.987 ); 

 
– 
 

 printf( "%s\n", 'Happy Eid' ); 

 printf( "%c\n", 'Salam' ); 

 printf( "%c\n", "This is a string" ); 

 : "See You"  

printf( ""%s"", "See Yoo" ); 
 char day[] = "Friday"; 

printf( "%s\n", day[ 3 ] ); 
 printf( 'Enter your name: ' ); 

 printf( %f, 123.456 ); 

: 'O', 'K'  

printf( "%s%s\n", 'O', 'K' ); 
char s[ 10 ]; 

scanf( "%c", s[ 7 ] ); 
 

–number10
(random integers)11000(value)

(running total 

number)(characters)(printed)



 ٣١٤

%n
 

   
   

Value       Total characters 
342          3 
1000        7 
963          10 
6              11 
etc. 
 

  
– %d, %i

scanf 
scanf( "%i%d", &x, &y ); 
printf( "%d %d\n", x, y ); 

 (sets of input 

data) 
   10  10 
             -10  -10 
             010      010 
            0x10   0x10 

 
– 12345

1.2345
 

 
– 100.453627(rounded to the 

nearest digit)(nearest tenth)
(hundredth)(thousandth)

(ten thousandth) 
 
–

(field width) 
 
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–(converts)(integer 

Fahrenheit temperatures)0212(degrees)
(floating-point Celsius 

temperatures)3(3 digits of precision) 
   celsius = 5.0 / 9.0 * ( fahrenheit – 32 ); 

 (right-justified)
10(preceded by)

 
 
–

(move the 

cursor) 
 
–?(part of)

printf(as a literal character)
\? 

 
–437

scanf 
 
–e, f, g1.2345


 

 
–(single 

quotes)(double quotes)
Omar, "Omar", 'Omar'C(ignores)

 
 
–?(character 

constant) '?'(character constant 
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escape sequence) '\?'%c
printf 

 
–g9876.12345

19 
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 
 
 (Factors)


 

 
 

 


 


 
p

 
  

  :  NAME
  :  GOLD

  :  CARATS
  :  MONEY

  NB 
 ZM

MONEY 
 PUREGD

 

 
 ZG

 
 
 
 
 
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                                                        
 
   
  

NUM     

 
            

NUM  1000 

 
 

 
S=0 

FACT=1 
 
 
 

M=(NUM DIV FACT)*FACT 
 

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

                      MNUM        

 
 

 
FACT     

 
 
 

S=S+FACT 
 

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

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

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

FACT=      
  FACT + 1  

 
  FACT≤NUM  

S 
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 
 

GCDN1 , N2
N1 , N2 

 N1 , N2 
 

 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

 
 





* 

 
  

 xyyx 
x = (3 - y) /2 
y = (x - 2) /3 

  
XOLD = 1 
YOLD = 1 

 XNEW , YNEW
 

 
 

 
XNEW YOLD

YNEW XOLD

 
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LEAST = N1 

 
 

   
N2<LEAST  LEAST=N2         

   

 
GCD=1   

 
   

I=2,3,...,LEAST   

 
                             

  
       N1 / I*I = N1 

 
 

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

 
N2 / I*I=N2 

 

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

GCD = 1   

   

 
   

 
  

XOLD = XNEW 
YOLD = YNEW 

 XNEW , YNEW XOLD , YOLD
 

 
XNEW , YNEW

 
2  XNEW + YNEW   3 
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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)

 
 (N2)

 
 (N) 
  
 

 Afloat 
  A 
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 A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) 

 



 ٣٢٣


 

 
 (PM)(PF) 
 (N)

N (PUM) 
 (M)

M(PUF) 
 

 X , Y 
  N 
 N X , Y 
 NZ 

zixi
yi 

 
 X , Y , Z 

X
YX

Y 
 

 N 
  

1 2 32 2 2 2 1 2 1
6      

 N
N N N 

  
 SUMSQ (N) 
  LIMIT 
 SUMSQ

MM
 LIMIT 

 
 
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 
 

 A 
  
  

N )أ ( 
NENO )ب (

 
 )ج (

 
 

 XNfloat
XY 

   
 ALfloat 
   ZMfloat 

 A
ANEW

ZZNEW 
 ANEW , ZNEW 

 x2 + y2 = 50
50 

 )أ ( 
x , y7 )ب (

50 
 

 N(N  20)
(polygon)NX , Y

 
  



 ٣٢٥

   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)
 

XG x N YG y Ni
i

N

i
i

N
 






  









 1 1
/ , /  

 
 

(array of strings)
"b" 

  
Sample Run : 
 
Enter a string: the 
Enter a string: believers 
Enter a string: are 
Enter a string: but 
Enter a string: brothers 
 
The strings starting with 'b' are: 
believers 
but 
brothers 

 



 



 

 
  

   
   
 N 

   
ZS = 0N < 40 

   
ZS = 1N < 121  

   
ZS = 2N < 201  

   
ZS = 3N < 301  
   
 *   ZS = N / 

100  
   
 N , ZS  

 
 ZS  

ZS = N / 100N
100

 
 

 
N     
ZS    

 



 

 
   
   
 

B , F , I
  

   
F < B ZF = 0 
   

1=1 
 

 ZF F
10

 

   

ZF F
20

   
F , ZF 

   
   

 



 

 


           
           
        
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

TZ 

 
I J 

EOF  
TZ

 Z = J

 



TZ = TZ + 
Z


I , 



 

 
    
    
    
  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 

   
  1  +         

        i = i
               

   
  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 

 
 

   
 

40
MVZT  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 

 



 ٣٥١

 
  

F     printf 
F

  
 T        ( دT          ( ھـT 
F C 
F

 
T 

printfn\
 

  
   int c,  thisVarible, q76354,  number;  

           printf (  "Enter an integer:  ");                        

    
          scanf(  "%d" , &a );                                                               

         
                                                                         if ( number != 7 )  

                n" );     \ printf( "The variable number is not equal to 7 .   
         (         printf( "This is a C program.\n" );                                    

          
                                           nprogram.\n" );  \     printf( "This is a C  

   printf( "This\nis\na\nC\nprogram.\n" );                                

                                          printf( "This\tis\ta\tC\tprogram.\n" );  

  
      /* Calculate the product of three integers */                         

           int  x, y, z, result;                                                                 

            printf (  "Enter three integers:  ");                                         

                                              scanf(  "%d%d%d" , &x, &y, &z  );  

           ( result  =  x  *  y  *  z;                                                         

                printf( "The product is %d\n", result  );                            
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 
  /* Calculate the product of three integers */ 
  #include <stdio.h> 
 

  int main() 
  { 
       int x, y, z, result; /* declare variables */ 
 

       printf (  "Enter three integers;  ");        /* prompt */ 
       scanf("%d%d%d" , &x, &y, &z ); /* read three integers  */ 
       result  =  x  *  y  *  z;   /* multiply values  */ 
       printf( "The product is %d\n",  result  ); /* display result  */ 
 

       return 0; 
         }                                   

  
       :&number   .  :   & .  

   
    :  number2      . &  :&number2  .  

    

    :     if   .    

   .  

     printf      

if     ،
  )an empty statement  ، (  .  

  =>                 >=      :     ٠:    <=    د 

  
scanf( “%d”, &value );                      -    

printf( “The product of %d and %d is %d\n”, x, y, z );                       

sumOfNumbers=firstNumber +secondNumber;                                        
        if ( number >= largerst ) 

  
    largest = number; 
/* Program to determine the largest of three integers */                     

 
 
 



 ٣٥٣

scanf( “%d”, &anInteger );                                                           
  
printf( “Remainder of %f divided by %d is %d\n”, x, y, x % y ) ;  (
                                                                                                
if ( x == y )                                                                    

   printf( “%d is equal to %d\n”, x, y ); 
printf( “The sum is %d\n”, x + y );             (                         

printf( “The value you entered is: %d\n”, value );                      
                                                                                               

F   .
  )associativity  . (  

           T  

            F  .h22  .  

  
     2            4          =x  

            2   =x        5 = 5   

             .   x + y     z .  

       .   x , y .  

           .  

           
 
   أ  

  
     /*  

            x = 15  
           /*%  

                         x = 3  
  

       

              x  =  (  3  *  9  *  (  3  +  (  9  *  3  /  (  3 ) ) ) ) ; 
       5      6          4          2     3     1 
                                     x = 324 

 
 
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 
/* Exercise 2-11 Solution */ 
#include <stdio.h> 
 
int main() 
{ 
   int x; /* define first number */ 
   int y; /* define second number */ 
    
   printf( "Enter two numbers: "); /* prompt user */ 
   scanf( "%d%d", &x, &y );        /* read values from keyboard */    
 
   /* output results */ 
   printf( "The sum is %d\n", x + y ); 
   printf( "The product is %d\n", x * y ); 
   printf( "The difference is %d\n", x - y ); 
   printf( "The quotient is %d\n", x / y ); 
   printf( "The modulus is %d\n", x % y ); 
 
   return 0; /* indicate successful termination */ 
 
} /* end main */ 
 
 
Enter two numbers: 20 5 
The sum is 25 
The product is 100 
The difference is 15 
The quotient is 4 
The modulus is 0 
 
 
 

 
/* Exercise 2-12 Solution */ 
#include <stdio.h> 
 
int main() 
{  
   printf( "1 2 3 4\n\n" ); /* part a */ 
 



 ٣٥٥

   printf( "%d %d %d %d\n\n", 1, 2, 3, 4 ); /* part b */ 
 
   printf( "1 " ); /* part c */ 
   printf( "2 " ); 
   printf( "3 " ); 
   printf( "4\n" ); 
 
   return 0; /* indicates successful termination */ 
 
} /* end main */ 

   
/* Exercise 2-13 Solution */ 
#include <stdio.h> 
 
int main() 
{  
   int x; /* define first number */ 
   int y; /* define second number */ 
    
   printf( "Enter two numbers: " ); /* prompt */ 
   scanf( "%d%d", &x, &y );         /* read two integers */  
    
   /* compare the two numbers */ 
   if ( x > y ) { 
      printf( "%d is larger\n", x ); 
   } /* end if */ 
 
   if ( x < y ) { 
      printf( "%d is larger\n", y ); 
   } /* end if */ 
 
   if ( x == y ) { 
      printf( "These numbers are equal\n" ); 
   } /* end if */ 
 
   return 0; /* indicate successful termination */ 
 
} /* end main */ 
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 
/* Exercise 2-14 Solution */ 
#include <stdio.h> 
 
int main() 
{  
   int a;        /* define first integer */ 
   int b;        /* define second integer */ 
   int c;        /* define third integer */ 
   int smallest; /* smallest integer */ 
   int largest;  /* largest integer */ 
    
   printf( "Input three different integers: " ); /* prompt user */ 
   scanf( "%d%d%d", &a, &b, &c ); /* read three integers */ 
 
   /* output sum, average and product of the three integers */ 
   printf( "Sum is %d\n", a + b + c ); 
   printf( "Average is %d\n", ( a + b + c ) / 3 ); 
   printf( "Product is %d\n", a * b * c ); 
    
   smallest = a; /* assume first number is the smallest */ 
    
   if ( b < smallest ) { /* is b smaller? */ 
      smallest = b; 
   } /* end if */ 
       
   if ( c < smallest ) { /* is c smaller? */ 
      smallest = c; 
   } /* end if */ 
       
   printf( "Smallest is %d\n", smallest ); 
 
   largest = a; /* assume first number is the largest */ 
    
   if ( b > largest ) { /* is b larger? */ 
      largest = b; 
   } /* end if */ 
 
   if ( c > largest ) { /* is c larger? */ 
      largest = c; 
   } /* end if */ 
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   printf( "Largest is %d\n", largest ); 
 
   return 0; /* indicate successful termination */ 
 
} /* end main */ 
 

 
/* Exercise 2-15 Solution */ 
#include<stdio.h> 
 
int main() 
{  
   int radius; /* circle radius */ 
 
   printf( "Input the circle radius: " ); /* prompt user */ 
   scanf( "%d", &radius ); /* read integer radius */ 
 
   /* calculate and output diameter, circumference and area */ 
   printf( "\nThe diameter is %d\n", 2 * radius ); 
   printf( "The circumference is %f\n", 2 * 3.14159 * radius ); 
   printf( "The area is %f\n", 3.14159 * radius * radius ); 
 
   return 0; /* indicate successful termination */ 
 
} /* end main */ 

 
 

 
* 
** 
*** 
**** 
***** 
 

  
 

/* Exercise 2-17 Solution */ 
#include <stdio.h> 
 
int main() 
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{  
   int largest;  /* largest integer */ 
   int smallest; /* smallest integer */ 
   int int1;     /* define int1 for user input */ 
   int int2;     /* define int2 for user input */ 
   int int3;     /* define int3 for user input */ 
   int temp;     /* temporary integer for swapping */ 
 
   printf( "Input 5 integers: " ); /* prompt user and read 5 ints */ 
   scanf("%d%d%d%d%d", &largest,&smallest,&int1, &int2, &int3); 
 
   if ( smallest > largest ) { /* make comparisons */ 
      temp = largest; 
      largest = smallest; 
      smallest = temp; 
   } /* end if */ 
 
   if ( int1 > largest ) { 
      largest = int1; 
   } /* end if */ 
 
   if ( int1 < smallest ) { 
      smallest = int1; 
   } /* end if */ 
 
   if ( int2 > largest ) { 
      largest = int2; 
   } /* end if */ 
 
   if ( int2 < smallest ) { 
      smallest = int2; 
   } /* end if */ 
 
   if ( int3 > largest ) { 
      largest = int3; 
   } /* end if */ 
 
   if ( int3 < smallest ) { 
      smallest = int3; 
   } /* end if */ 
 
   printf( "The largest value is %d\n", largest ); 
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   printf( "The smallest value is %d\n", smallest ); 
 
   return 0; /* indicate successful termination */ 
 
} /* end main */ 
 

 
/* Exercise 2-18 Solution */ 
#include <stdio.h> 
 
int main() 
{  
   int integer; /* integer input by user */ 
 
   printf( "Input an integer: " ); /* prompt */ 
   scanf( "%d", &integer );        /* read integer */ 
 
   /* test if integer is even */ 
   if ( integer % 2 == 0 ) { 
      printf( "%d is an even integer\n", integer ); 
   } /* end if */ 
 
   /* test if integer is odd */ 
   if ( integer % 2 != 0 ) { 
      printf( "%d is an odd integer\n", integer ); 
   } /* end if */ 
 
   return 0; /* indicate successful termination */ 
 
} /* end main */ 
 

 
/* Exercise 2-19 Solution */ 
#include <stdio.h> 
 
int main() 
{  
   int integer1; /* first integer */ 
   int integer2; /* second integer */ 
 
   printf( "Input two integers: " );      /* prompt user */ 
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   scanf( "%d%d", &integer1, &integer2 ); /* read two integers */ 
 
   /* use remainder operator */ 
   if ( integer1 % integer2 == 0 ) {  
      printf( "%d is a multiple of %d ", integer1, integer2 ); 
      printf( "by a factor of %d\n", integer1 / integer2 ); 
   } /* end if */ 
 
   if ( integer1 % integer2 != 0 ) { 
      printf( "%d is not a multiple of %d\n", integer1, integer2 ); 
   } /* end if */ 
 
   return 0; /* indicate successful termination */ 
 
} /* end main */ 
 

   
/* Exercise 2-20 Solution */ 
#include<stdio.h> 
 
int main() 
{  
   printf( "With eight printf() statements: \n" ); 
 
   printf( "* * * * * * * *\n" ); 
   printf( " * * * * * * * *\n" ); 
   printf( "* * * * * * * *\n" ); 
   printf( " * * * * * * * *\n" ); 
   printf( "* * * * * * * *\n" ); 
   printf( " * * * * * * * *\n" ); 
   printf( "* * * * * * * *\n" ); 
   printf( " * * * * * * * *\n" ); 
 

   printf( "\nNow with one printf() statement: \n" ); 
 

   printf( "* * * * * * * *\n * * * * * * * *\n" 
          "* * * * * * * *\n * * * * * * * *\n" 
          "* * * * * * * *\n * * * * * * * *\n" 
          "* * * * * * * *\n * * * * * * * *\n" ); 
 

   return 0; /* indicate successful termination */ 
 

} /* end main */ 
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 
/* Exercise 2-21 Solution */ 
#include <stdio.h> 
 

int main() 
{  
   char intEquivalent; /* letter, digit or character */ 
 

   printf( "Input a letter, digit, or character: " ); /* prompt */ 
   scanf( "%c", &intEquivalent ); /* read user input */ 
 

   printf( "%c's integer equivalent is %d\n", intEquivalent, 
          intEquivalent ); 
 

   return 0; /* indicate successful termination */ 
 

} /* end main */ 
 

 
/* Exercise 2-22 Solution */ 
#include<stdio.h> 
 

int main() 
{  
   int number; /* number input by user */ 
   int temp1;  /* first temporary integer */ 
   int temp2;  /* second temporary integer */ 
 

   printf( "Enter a five-digit number: " ); /* prompt user */ 
   scanf( "%d", &number ); /* read integer */ 
 

   printf( "%d ", number / 10000 ); /* print left-most digit */ 
   temp2 = number % 10000; 
 

   printf( "  %d ", temp2 / 1000 ); 
   temp1 = temp2 % 1000; 
 

   printf( "  %d ", temp1 / 100 ); 
   temp2 = temp1 % 100; 
 

   printf( "  %d ", temp2 / 10 );  
   temp1 = temp2 % 10; 
 

   printf( "  %d\n", temp1 ); /* print right-most digit */ 
 

   return 0; /* indicate successful termination */ 
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} /* end main */ 
 

/* Exercise 2-23 Solution */ 
#include <stdio.h> 
 

int main() 
{  
   int count = 0; /* initialize count to zero */ 
 

   /* calculate the square and cube for the numbers 0 to 10 */ 
   printf( "\nnumber\tsquare\tcube\n" ); 
   printf( "%d\t%d\t%d\n", count, count * count,  
      count * count * count ); 
    

   count = count + 1; /* increment count by 1 */ 
   printf( "%d\t%d\t%d\n", count, count * count,  
      count * count * count ); 
    

   count = count + 1; 
   printf( "%d\t%d\t%d\n", count, count * count,  
      count * count * count ); 
    

   count = count + 1; 
   printf( "%d\t%d\t%d\n", count, count * count,  
      count * count * count ); 
    

   count = count + 1; 
   printf( "%d\t%d\t%d\n", count, count * count,  
      count * count * count ); 
    

   count = count + 1; 
   printf( "%d\t%d\t%d\n", count, count * count,  
      count * count * count ); 
    

   return 0; /* indicate successful termination */ 
 

} /* end main */ 
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 
  

              x = x + 1; 

              x +=  1;  
                     ++x;  
                     x++;  

 
             z = x++ + y;  
 

       product *= 2 ; 
     product =  product * 2 ; 
     if ( count > 10 )                  

  printf ( " Count is greater than 10. \n" );  
   total  -= --x;                                               
    total  += x --;                         
    q %= divisor;                         
    q = q % divisor;                  
 
   printf ( "%.2f" , 123.4567 ); 

      123.46  
   printf ( "%.3f\n" , 3.14159 );           

      3.142 
  

    int sum, x;                            
    

     x  =  1;  
          sum = 0; 
   sum += x; or sum = sum + x; 
  printf ( "The sum is: %d \n", sum );    
  

 /* Calculate the sum of the integers from 1 to 10 */                      
                    # include <stdio.h> 

  

     int main ()                                    
       {                          

  
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       
               int sum, x; /* define variables sum and x */       

    x = 1;      /* initialize x */  
    sum = 0; /* initialize sum */ 

 
while ( x <= 10 ) { /* loop while x is less than or equal to 10 */     

   sum += x; /* add x to sum */             
   ++x; /* increment x */                       
     } /* end while */                   

printf ( "The sum is: %d \n", sum ); /* display sum */                    
 

       return 0; 
} /* end main function */                                                                        

 
     product = 25, x = 6;            
 
     scanf ( "%d" , &x );         

     scanf ( "%d" , &y );         
      i = 1;                
     power = 1;                   

   
      power *= x;   
     y++;                            
    if ( y <= x )                             
    printf( "%d" , power );              

  

 /* raise x to the y power */                                                          
                    # include <stdio.h> 

  

     int main ()                                 
       {                         
              

                     int x,  y,  i,  power;  /* define variables */            
             

    i = 1;        /* initialize i */       
   power = 1; /* initialize power */ 

         scanf( "%d", &x ); /* read value for  x  from user */ 
         scanf( "%d", &y ); /* read value for  y  from user */ 
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while ( i <= y ) { /* loop while i is less than or equal to y */     
  power *= x; /* multiply power by x *          
   ++i; /* increment i */                       
     } /* end while */                   

printf ( "%d", power ); /* display power */                                     
  

       return 0; 
} /* end main function */                                                                        

 

–}while 
 }++c; 

scanf 
 4 

 else 
 printf  
 else  

 

 z100while
zz--;

whilez0 
 

  

if ( age >= 65 ) /* : removed */  
    printf( "Age is greater than or equal to 65\n" ); 
else 
     printf( "Age is less than 65\n" ); 

 
int x = 1, total = 0; 
while ( x <= 10 ) { 
      total += x; 
      ++x; 
} 

 
while ( x <= 100 )  {  
      total += x; 
      ++x; 
} 
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 

while ( y > 0 ) { 
      printf( "%d\n", y ); 
      --y; 
} 

 
 

 

1 
4 
9 
16 
25 
36 
49 
64 
81 
100 
Total is 385 
 

 
–i   ii    iii 

iv(   v   vi 
vii 
 
 

/* Exercise 3.13 Solution */
#include <stdio.h>

int main()
{ 
   double gallons;                 /* gallons used for current tank*/
   double miles;                    /* miles driven for current tank*/
   double totalGallons = 0.0; /* total gallons used */
   double totalMiles = 0.0;   /* total miles driven */
   double totalAverage;       /* average miles/gallon */

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   /* get gallons used for first tank */
   printf( "Enter the gallons used ( -1 to end): " ); 
   scanf( "%lf", &gallons ); 

   /* loop until sentinel value read from user */
   while ( gallons != -1.0 ) { 
      totalGallons += gallons; /* add current tank gallons to total */

      printf( "Enter the miles driven: " ); /* get miles driven */
      scanf( "%lf", &miles );
      totalMiles += miles; /* add current tank miles to total */

      /* display miles per gallon for current tank */
      printf( "The Miles / Gallon for this tank was %f\n\n", 
         miles / gallons );

      /* get next tank's gallons */
      printf( "Enter the gallons used ( -1 to end ): " );
      scanf( "%lf", &gallons );
   } /* end while */

   /* calculate average miles per gallon over all tanks */
   totalAverage = totalMiles / totalGallons; 
   printf( "\nThe overall average Miles/Gallon was %f\n", 
totalAverage );

   return 0; /* indicate successful termination */

} /* end main */ 
 

 
 
/* Exercise 3.14 Solution */
#include <stdio.h>

int main()
{ 
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   int accountNumber; /* current account's number */
   double balance;      /* current account's starting balance */
   double charges;    /* current account's total charges */
   double credits;    /* current account's total credits */
   double limit;      /* current account's credit limit */
   
   /* get account number */
   printf( "\nEnter account number ( -1 to end): " );
   scanf( "%d", &accountNumber );

   /* loop until sentinel value read from user */
   while ( accountNumber != -1 ) { 
      printf( "Enter beginning balance: " );
      scanf( "%lf", &balance );

      printf( "Enter total charges: " );
      scanf( "%lf", &charges );

      printf( "Enter total credits: " );
      scanf( "%lf", &credits );

      printf( "Enter credit limit: " );
      scanf( "%lf", &limit );

      balance += charges - credits; /* calculate balance */

      /* if balance is over limit, display account number
         with credit limit and balance to two digits of precision */
      if ( balance > limit ) {
         printf( "%s%d\n%s%.2f\n%s%.2f\n%s\n",
            "Account:      ", accountNumber, "Credit limit: ", limit,
            "Balance:      ", balance, "Credit Limit Exceeded." );
      } /* end if */

      /* prompt for next account */
      printf( "\nEnter account number ( -1 to end ): " );
      scanf( "%d", &accountNumber );
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   } /* end while */

   return 0; /* indicate successful termination */

} /* end main */ 
 

 
 
/* Exercise 3.15 Solution */
#include <stdio.h>

int main()
{ 
   double sales; /* gross weekly sales */
   double wage;  /* commissioned earnings */
   
   /* get first sales */
   printf( "Enter sales in dollars ( -1 to end): " );
   scanf( "%lf", &sales );

   /* loop until sentinel value read from user */
   while ( sales != -1.0 ) {     
      wage = 200.0 + 0.09 * sales; /* calculate wage */

      /* display salary */
      printf( "Salary is: $%.2f\n\n", wage );

      /* prompt for next sales */
      printf( "Enter sales in dollars ( -1 to end ): " );
      scanf( "%lf", &sales );
   } /* end while */

   return 0; /* indicate successful termination */

} /* end main */ 

 
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 
   
/* Exercise 3.16 Solution */
#include <stdio.h>

int main()
{ 
   double principal; /* loan principal */
   double rate;       /* interest rate */
   double interest;  /* interest charge */
   int term;            /* length of loan in days */
   
   /* get loan principal */
   printf( "Enter loan principal ( -1 to end): " );
   scanf( "%lf", &principal );

   /* loop until sentinel value is read from user */
   while ( principal != -1.0 ) { 
      printf( "Enter interest rate: " ); /* get rate */
      scanf( "%lf", &rate );

      printf( "Enter term of the loan in days: " ); /* get term */
      scanf( "%d", &term );
      
      /* calculate interest charge */
      interest = principal * rate * term / 365.0;
      printf( "The interest charge is $%.2f\n\n", interest );

      /* get next loan principal */
      printf( "Enter loan principal ( -1 to end ): " );
      scanf( "%lf", &principal );
   } /* end while */

   return 0; /* indicate successful termination */

} /* end main */ 
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 
/* Exercise 3.17 Solution */
#include <stdio.h>

int main(  void  )
{  
   double hours;  /* total hours worked */
   double rate;    /* hourly pay rate */
   double salary; /* gross pay */
   
   /* get first employee's hours worked */
   printf(  "Enter number of hours worked (  -1 to end  ): "  );
   scanf(  "%lf", &hours  );

   /* loop until sentinel value read from user */
   while (  hours != -1.0  ) {  

      /* get hourly rate */
      printf(  "Enter hourly rate of the worker (  $00.00  ): "  );
      scanf(  "%lf", &rate  );
      
      /* if employee worked less than 40 hours */
      if (  hours <= 40  ) {
         salary = hours * rate;
      } /* end if */
      else { /* compute "time-and-a-half" pay */
         salary = 40.0 * rate + (  hours - 40.0  ) * rate * 1.5;
      } /* end else */

      /* display gross pay */
      printf(  "Salary is $%.2lf\n\n", salary  );

      /* prompt for next employee's data */
      printf(  "Enter number of hours worked (  -1 to end  ): "  );
      scanf(  "%lf", &hours  );
   } /* end while */

   return 0; /* indicate successful termination */
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
} /* end main */ 
 

 
 

/* Exercise 3.18 Solution */
#include <stdio.h>

int main()
{ 
   int c; /* define c to use decrement operator */
   
   c = 5;
   printf( "%d\n", c );
   printf( "%d\n", --c ); /* predecrement */
   printf( "%d\n\n", c );
   
   c = 5;
   printf( "%d\n", c );
   printf( "%d\n", c-- ); /* postdecrement */
   printf( "%d\n\n", c );
 

   return 0; /* indicate successful termination */
 

} /* end main */
     
 

5 
4 
4 
 
5 
5 
4 
 

 
١٩-٣ (  

/* Exercise 3.19 Solution */ 
#include <stdio.h> 
 

int main() 
{  
   int i = 0; /* initialize i */ 
 



 ٣٧٣

   /* loop while i is less than 11 */ 
   while ( ++i < 11 ) { 
      printf( "%d   ", i ); 
   } /* end while */ 
 

   return 0; /* indicate successful termination */ 
 

} /* end main */ 
 
 

1        2        3        4        5        6        7        8        9        10 
 
 

 
/* Exercise 3.20 Solution */ 
#include <stdio.h> 
 

int main() 
{  
   int counter; /* counter for 10 repetitions */ 
   int number; /* current number input */ 
   int largest; /* largest number found so far */ 
    

   /* get first number */ 
   printf( "Enter the first number: " ); 
   scanf( "%d", &largest ); 
   counter = 2; 
    

   /* loop 9 more times */ 
   while ( counter <= 10 ) {  
      printf( "Enter next number: " ); /* get next number */ 
      scanf( "%d", &number ); 
       

      /* if current number input is greater than largest number, 
         update largest */ 
      if ( number > largest ) {  
         largest = number; 
      } /* end if */ 
 

      counter++; 
   } /* end while */ 
    

   printf( "Largest is %d\n", largest ); /* display largest number */ 
 

   return 0; /* indicate successful termination */ 
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} /* end main */ 
 
 
Enter the first number: 7 
Enter next number: 37 
Enter next number: 78 
Enter next number: 2 
Enter next number: 437 
Enter next number: 72 
Enter next number: 1 
Enter next number: 4 
Enter next number: 36 
Enter next number: 100 
Largest is 437 
 

 
 

/* Exercise 3.21 Solution */ 
#include <stdio.h> 
 

int main() 
{  
   int n = 0; /* counter */ 
    
   /* display table headers */ 
   printf( "\tN\t\t10 * N\t\t100 * N\t\t1000 * N\n\n" ); 
 
   /* loop 10 times */ 
   while ( ++n <= 10 ) { 
 
      /* calculate and display table values */ 
      printf( "\t%-2d\t\t%-5d\t\t%-5d\t\t%-6d\n", 
             n, 10 * n, 100 * n, 1000 * n ); 
   } /* end while */ 
 
   return 0; /* indicate successful termination */ 
 
} /* end main */ 
 

 
/* Exercise 3.22 Solution */
#include <stdio.h>

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int main()
{ 
   int a = 3; /* counter */

   /* display table headers */
   printf( "A\tA+2\tA+4\tA+6\n\n" );

   /* loop 5 times */
   while ( a <= 15 ) { 

      /* calculate and display table values */
      printf( "%d\t%d\t%d\t%d\n", a, a + 2, a + 4, a + 6 );
      a += 3;
   } /* end while */

   return 0; /* indicate successful termination */

} /* end main */ 
 

 
 
/* Exercise 3.23 Solution */ 
#include <stdio.h> 
 
int main() 
 
{  
   int counter;            /* counter for 10 repetitions */ 
   int number;            /* current number input */ 
   int largest;             /* largest number found */ 
   int secondLargest = 0; /* second largest number found */ 
 
   printf( "Enter the first number: " ); /* get first number */ 
   scanf( "%d", &largest ); 
   counter = 2; 
 
   /* loop 9 more times */ 
   while ( counter <= 10 ) {  
      printf( "Enter next number: " ); /* prompt for next number */ 
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      scanf( "%d", &number ); 
 
      /* if current number is greater than largest */ 
      if ( number > largest ) {  
 
         /* update second largest with previous largest */ 
         secondLargest = largest; 
 
         /* update largest with current number */ 
         largest = number; 
      } /* end if */ 
      else {  
 
         /* if number is between secondLargest and largest */ 
         if ( number > secondLargest ) { 
            secondLargest = number; 
         } /* end if */ 
 
      } /* end else */ 
 
      ++counter; 
   } /* end while */ 
 
   /* display largest two numbers */ 
   printf( "Largest is %d\n", largest ); 
   printf( "Second largest is %d\n", secondLargest ); 
 

   return 0; /* indicate successful termination */ 
 

} /* end main */ 
 
 
Enter the first number: 100 
Enter next number: 102 
Enter next number: 83 
Enter next number: 3883 
Enter next number: 328 
Enter next number: 28 
Enter next number: 839 
Enter next number: 2398 
Enter next number: 182 
Enter next number: 0 
Largest is 3883 
Second largest is 2398 
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 

/* Exercise 3.24 Solution */
#include <stdio.h>

int main()

{ 
   int passes = 0;   /* number of passes */
   int failures = 0; /* number of failures */
   int student = 1;  /* student counter */
   int result;       /* one exam result */
   
   /* process 10 students using counter-controlled loop */
   while ( student <= 10 ) { 

      /* prompt user for input and obtain value from user */
      printf( "Enter result ( 1=pass, 2=fail ): " );
      scanf( "%d", &result );
      
      /* loop until valid input */
      while ( result != 1 && result != 2 ) { 
         printf( "Invalid result\nEnter result ( 1=pass, 2=fail ): " );
         scanf( "%d", &result );
      } /* end inner while */
      
      /* if result 1, increment passes */
      if ( result == 1 ) {
         ++passes;
      } /* end if */
      else { /* if result is not 1, increment failures */
         ++failures;
      } /* end else */

      ++student;
   } /* end while */
   
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   printf( "Passed %d\nFailed %d\n", passes, failures );
   
   /* if more than eight students passed, print "raise tuition" */
   if ( passes >= 8 ) {
      printf( "Raise tuition\n" );
   } /* end if */

   return 0; /* indicate successful termination */

} /* end main */ 
 
 
Enter result ( 1=pass, 2=fail ): 1 
Enter result ( 1=pass, 2=fail ): 2 
Enter result ( 1=pass, 2=fail ): 3 
Invalid result 
Enter result ( 1=pass, 2=fail ): 4 
Invalid result 
Enter result ( 1=pass, 2=fail ): 2 
Enter result ( 1=pass, 2=fail ): 2 
Enter result ( 1=pass, 2=fail ): 2 
Enter result ( 1=pass, 2=fail ): 1 
Enter result ( 1=pass, 2=fail ): 1 
Enter result ( 1=pass, 2=fail ): 1 
Enter result ( 1=pass, 2=fail ): 1 
Enter result ( 1=pass, 2=fail ): 1 
Passed  6 
Failed    4 
 

 

 
 
**** 
++++++++ 
**** 
++++++++ 
**** 
++++++++ 
**** 
++++++++ 
**** 
++++++++ 
 

 
 
 



 ٣٧٩

 
 
>>>>>>>>>> 
<<<<<<<<<< 
>>>>>>>>>> 
<<<<<<<<<< 
>>>>>>>>>> 
<<<<<<<<<< 
>>>>>>>>>> 
<<<<<<<<<< 
>>>>>>>>>> 
<<<<<<<<<< 
 

 
– 

 x = 9, y = 11 
 
 
       Prayer is light. 
       Patience is illumination. 
 
 
 
 x = 11, y = 9 
 
 
       Patience is illumination. 
 

 

 
x = 9, y = 11 
 
 
       Prayer is light. 
 
 
x = 11, y = 9 
 
 
       Charity is a proof. 
       Patience is illumination. 
 
 

– 
if ( y == 8 ) { 
   if ( x == 5 ) 
      printf( “Every takbeera is a charity.\n” ); 
   else 



 ٣٨٠

      printf( “Charity is a proof.\n” ); 
   printf( “ Patience is illumination.\n” ); 
   printf( “Every tahleela is a charity.\n” ); 
} 

 
 
if ( y == 8 ) 
   if ( x == 5 ) 
      printf( “Every takbeera is a charity.\n” ); 
   else { 
      printf( “Charity is a proof.\n” ); 
      printf( “Patience is illumination.\n” ); 
      printf( “Every tahleela is a charity.\n” ); 
   } 

 
 
if ( y == 8 ) 
   if ( x == 5 ) 
      printf( “Every takbeera is a charity.\n” ); 
   else { 
      printf( “Charity is a proof.\n” ); 
      printf( “Patience is illumination.\n” ); 
   } 
printf( “Every tahleela is a charity.\n” ); 

  د )
if ( y == 8 ) { 
   if ( x == 5 ) 
      printf( “Every takbeera is a charity.\n” ); 
} 
else { 
   printf( “Charity is a proof.\n” ); 
   printf( “Patience is illumination.\n” ); 
   printf( “Every tahleela is a charity.\n” ); 
} 

 
/* Exercise 3.29 Solution */ 
#include<stdio.h> 
 
int main() 
{  
   int side;     /* side counter */ 
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   int temp;     /* temporary integer */ 
   int asterisk; /* asterisk counter */ 
 
   printf( "Enter the square side: " ); /* get size of square */ 
   scanf( "%d", &side ); 
 
   temp = side; 
 
   /* loop through rows of square */ 
   while ( side-- > 0 ) {  
      asterisk = temp; 
 
      /* loop through columns of square */ 
      while ( asterisk-- > 0 ) { 
         printf( "*" ); 
      } /* end inner while */ 
 
      putchar( '\n' ); 
   } /* end outer while */ 
  
  return 0; /* indicate successful termination */ 
 
} /* end main */ 
 

 
/* Exercise 3.30 Solution */
#include<stdio.h>

int main()
{ 
   int side;        /* side counter */
   int rowPosition; /* row counter */
   int size;        /* length of side */

   printf( "Enter the square side: " ); /* prompt for side length */
   scanf( "%d", &side );

   size = side; /* set size counter to length of side */

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   /* loop side number of times */
   while ( side > 0 ) { 
      rowPosition = size; /* set row counter to length of size */
 
      /* loop rowPosition number of times */
      while ( rowPosition > 0 ) { 
 
         /* if side or row counter is 1 or size print an '*' */
         if ( size == side ) {
            printf( "*" );
         } /* end if */
         else if ( side == 1 ) {
            printf( "*" );
         } /* end else if */
         else if ( rowPosition == 1 ) {
            printf( "*" );
         } /* end else if */
         else if ( rowPosition == size ) {
            printf( "*" );
         } /* end else if */
         else { /* otherwise, print a space */
            printf( " " );
         } /* end else */
 
         --rowPosition; /* decrement row counter */
      } /* end inner while */
 
      printf( "\n" ); /* new line for next row */
      --side; /* decrement side counter */
   } /* end outer while */
 
   return 0; /* indicate successful termination */
 
} /* end main */ 
 

 
/* Exercise 3.31 Solution */
#include<stdio.h>

int main()
{ 
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   int number;      /* input number */
   int temp1;       /* first temporary integer */
   int temp2;       /* second temporary integer */
   int firstDigit;  /* first digit of input */
   int secondDigit; /* second digit of input */
   int fourthDigit; /* fourth digit of input */
   int fifthDigit;  /* fifth digit of input */
 
   printf( "Enter a five-digit number: " ); /* get number */
   scanf( "%d", &number );

   temp1 = number;

   /* determine first digit by integer division by 10000 */
   firstDigit = temp1 / 10000;
   temp2 = temp1 % 10000;

   /* determine second digit by integer division by 1000 */
   secondDigit = temp2 / 1000;
   temp1 = temp2 % 1000;

   temp2 = temp1 % 100;

   /* determine fourth digit by integer division by 10 */
   fourthDigit = temp2 / 10;
   temp1 = temp2 % 10;

   fifthDigit = temp1;

   /* if first and fifth digits are equal */
   if ( firstDigit == fifthDigit ) {

      /* if second and fourth digits are equal */
      if ( secondDigit == fourthDigit ) {
 
         /* number is a palindrome */
         printf( "%d is a palindrome\n", number );
      } /* end if */
      else { /* number is not a palindrome */
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         printf( "%d is not a palindrome\n", number );
      } /* end else */

   } /* end if */
   else { /* number is not a palindrome */ 
      printf( "%d is not a palindrome\n", number );
   } /* end else */

   return 0; /* indicate successful termination */

} /* end main */ 
 
 

Enter a five digit number: 18181 
18181 is a palindrome 
 

 
 

Enter a five digit number: 16738 
16738 is not a palindrome 
 

  

 
/* Exercise 3.32 Solution */
#include<stdio.h>
 
int main()
{ 
   int binary;         /* current value of binary number */
   int number;         /* input binary number */
   int decimal = 0;    /* current value of decimal number */
   int highBit = 16;   /* value of highest bit */
   int factor = 10000; /* factor of 10 to pick off digits */
 
   /* prompt for binary input */
   printf( "Enter a binary number ( 5 digits maximum ): " );
   scanf( "%d", &binary );
 
   number = binary; /* save in number for final display */
 
   /* loop 5 times using powers of 2 */
   while ( highBit >= 1 ) { 
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
      /* update decimal value with decimal value corresponding
         to current highest binary bit */
      decimal += binary / factor * highBit;
 
      /* reduce high bit by factor of 2, i.e., 
         move one bit to the right */
      highBit /= 2;
 
      /* reduce binary number to eliminate current highest bit */
      binary %= factor;
 
      /* reduce factor by power of 10, i.e.,
         move one bit to the right */
      factor /= 10;
   } /* end while */
 
   /* display decimal value */
   printf( "The decimal equivalent of %d is %d\n", number, decimal );
 
   return 0; /* indicate successful termination */
 
} /* end main */ 
 

Enter a binary number ( 5 digits maximum ):: 10111 
The decimal equivalent of 10111 is 23 
 

 
 

Enter a binary number ( 5 digits maximum ):: 1101 
The decimal equivalent of 1101 is 13 
 

 

 
/* Exercise 3.33 Solution */
#include<stdio.h>
 
int main()
{ 
   long int count = 1; /* counter */
 
   /* loop to 300,000,000 */
   while( count <= 300000000 ) { 
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
      if ( count % 100000000 == 0 ) {
         printf( "Multiple is %d\n", count / 100000000 );
      } /* end if */
 
      ++count; /* increment count */
   } /* end while */
 
   return 0; /* indicate successful termination */
 
} /* end main */ 
 
 

Multiple is 1 
Multiple is 2 
Multiple is 3 
 

  

 
/* Exercise 3.34 Solution */
#include <stdio.h>

  
int main()
{ 
  int count = 0; /* counter */

  
  /* loop to 100 */
  while( ++count <= 100 )

  
     /* print a new line after every 10th asterisk */
     count % 10 == 0 ? printf( "*\n" ) : printf( "*" );

  
  return 0; /* indicate successful termination */

  
} /* end main */ 
 
 
********** 
********** 
********** 
********** 
********** 
********** 
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********** 
********** 
********** 
********** 
 

 
/* Exercise 3.35 Solution */
#include <stdio.h>

int main()
{ 
   int number;         /* user input */
   int numCopy;        /* copy of number */
   int factor = 10000; /* set factor to pick off digits */
   int digit;          /* individual digit of number */
   int sevens = 0;     /* sevens counter */

   printf( "Enter a 5-digit number: " ); /* get number from user */
   scanf( "%d", &number );

   numCopy = number;

   /* loop through each of the 5 digits */
   while ( factor >= 1 ) { 
      digit = numCopy / factor; /* pick off next digit */

      if ( digit == 7 ) { /* if digit equals 7, increment sevens */
         ++sevens;
      } /* end if */

      numCopy %= factor;
      factor /= 10;
   } /* end while */

   /* output number of sevens */
   printf("The number %ld has %d seven(s) in it\n", number, sevens );
 
   return 0; /* indicate successful termination */

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} /* end main */ 
 
 

Enter a 5- digit number: 17737 
The number 17737 has 3 seven (s) in it 
 

 
 

Enter a 5- digit number: 11727 
The number 11727 has 2 seven (s) in it 
 

 

   
 
/* Exercise 3.36 Solution */
#include <stdio.h>

 
int main()
{ 
   int side = 8; /* side counter */
   int row;      /* row counter */
   int mod;      /* remainder */

 
   /* loop 8 times */
   while ( side >= 1 ) { 
      row = 8; /* reset row counter */
      mod = side % 2;

 
      /* loop 8 times */
      while ( row >= 1 ) {

          
         /* if odd row, begin with a space */
         if ( mod != 0 ) { 
            printf( " " );
            mod = 0;
         } /* end if */

 
         printf( "* " );
         --row;
      } /* end while */

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      printf( "\n" ); /* go to next line */
      --side;
   } /* end while */

 
   return 0; /* indicate successful termination */

 
} /* end main */ 

 

( largest integer is 

exceeded )
( 4 – byte system )

2147483647
 

/* Exercise 3.37 Solution */
#include <stdio.h> 
 
int main()
{ 
   int multiple = 1; /* counter */
 
   /* infinite loop */
   while ( multiple > 0 ) { 
 
      /* calculate the next power of two */
      multiple *= 2;
      printf( "%d\n", multiple );
   } /* end while */
 

   return 0; /* indicate successful termination */
 
} /* end main */ 
 
 

2 
4 
8 
16 
32 
64 
128 
256 
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512 
1024 
2048 
4096 
8192 
16384 
32768 
65536 
131072 
262144 
524288 
1048576 
2097152 
4194304 
8388608 
16777216 
33554432 
67108864 
134217728 
268435456 
536870912 
1073741824 
-2147483648 
 

 
 

/* Exercise 3.38 Solution */
#include<stdio.h>

int main()
{ 
   float radius;       /* input radius */
   float pi = 3.14159; /* value for pi */

   printf( "Enter the radius: "); /* get radius value */
   scanf( "%f", &radius );

   /* compute and display diameter */
   printf( "The diameter is %.2f\n", radius * 2 );

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   /* compute and display circumference */
   printf( "The circumference is %.2f\n", 2 * pi * radius );

   /* compute and display area */
   printf( "The area is %.2f\n", pi * radius * radius );

   return 0; /* indicate successful termination */

} /* end main */ 
 
 

Enter the radius: 4.7 
The diameter is 9.40 
The Circumference is 29.53 
The area is 69.40 
 

 
 

    printf ( "%d" , 1 + x + y );  
 

 
/* Exercise 3.40 Solution */
#include <stdio.h>
 

int main()
{ 
   double a; /* first number */
   double b; /* second number */
   double c; /* third number */
 

   /* input 3 numbers */
   printf( "Enter three doubleing point numbers: " );
   scanf( "%lf%lf%lf", &a, &b, &c);
 

   if (( a < b + c) && ( b < a + c ) &&( c < a + b )) {
      printf( "The three numbers could be sides of a triangle\n" );
   } /* end if */
   else {
      printf( "The three numbers probably"); 
      printf( " are not the sides of a triangle\n" );
   } /* end if */
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   return 0; /* indicate successful termination */
 

} /* end main */ 
 
 

Enter three doubleing point numbers: 5.7 3.6 1.2 
The three numbers probably are not the sides of a triangle 
 
 
 

Enter three doubleing point numbers: 3.0 4.0 5.0 
The three numbers could be sides of a triangle 
 

 
 

/* Exercise 3.41 Solution */
#include <stdio.h>
 

int main()
{ 
   int a; /* first number */
   int b; /* second number */
   int c; /* third number */
 

   /* input three numbers */
   printf( "Enter three integers: ");
   scanf( "%d%d%d", &a, &b, &c );
 

   /* use Pythagorean Theorem */
   if (( c * c == a * a + b * b )  || ( b * b = = a * a + c * c|| 

      ( a * a = = b * b + c * c)) { 
      printf( "The three integers are the sides of");  
      printf( " a right triangle\n" );
   } /* end if */
   else {
      printf( "The three integers are not the sides"); 
      printf( " of a right triangle\n" );
   } /* end else */
 

   return 0; /* indicate successful termination */
 

} /* end main */ 



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Enter three integers: 3 4 5 
The three integers are the sides of a right triangle 
 

 
 

Enter three integers: 9 4 1 
The three integers are not the sides of a right triangle 
 

 
 

– 
/* Exercise 3.42 Part A solution */
#include <stdio.h>
 

int main()
{ 
   int first;  /* first digit replacement */
   int second; /* second digit replacement */
   int third;  /* third digit replacement */
   int fourth; /* fourth digit replacement */
   int digit;  /* input number */
   int temp1;  /* temporarily hold digit */
   int temp2;  /* temporarily hold digit */
   int encryptedNumber; /* resulting encrypted number */
 

   /* prompt for input */
   printf( "Enter a four digit number to be encrypted: " );
   scanf( "%d", &digit );
 

   temp1 = digit;
 

   /* retrieve each digit and replace with 
      (sum of digit and 7) mod 10 */
   first = ( temp1 / 1000 + 7 ) % 10;
   temp2 = temp1 % 1000;
 

   second = ( temp2 / 100 + 7 ) % 10;
   temp1 = temp2 % 100;
 

   third = ( temp1 / 10 + 7 ) % 10;
   temp2 = temp1 % 10;
 

   fourth = ( temp2 + 7 ) % 10;
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   /* swap first and third */
   temp1 = first;
   first = third * 1000; /* multiply by 1000 for 1st digit component */
   third = temp1 * 10; /* multiply by 10 for 3rd digit component */
  

   /* swap second and fourth */
   temp1 = second;
   second = fourth * 100; /* multiply by 100 for 2nd digit component 
*/
   fourth = temp1 * 1;
 

   /* add components to obtain encrypted number */
   encryptedNumber = first + second + third + fourth;
 

   /* display encrypted number */
   printf( "Encrypted number is %d\n", encryptedNumber );
 

   return 0; /* indicate successful termination */
 

} /* end main */ 
 
 

Enter a four digit number to be encrypted: 5678 
Encrypted number is 4523 
 

 
 

/* Exercise 3. 42 Part B Solution */
#include <stdio.h>
 

int main()
{ 
   int first;     /* first decrypted digit */
   int second;    /* second decrypted digit */
   int third;     /* third decrypted digit */
   int fourth;    /* fourth decrypted digit */
   int decrypted; /* decrypted number */
   int temp1;     /* temporarily hold digit */
   int temp2;     /* temporarily hold digit */
   int encryptedNumber; /* input number */
 

   /* prompt for input */
   printf( "Enter a four digit encrypted number: " );
   scanf( "%d", &encryptedNumber );
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   temp1 = encryptedNumber;
 

   /* retrieve each digit and decrypt by 
      (sum of digit and 3) mod 10 */
   first = ( temp1 / 1000 );
   temp2 = temp1 % 1000;
 

   second = ( temp2 / 100 );
   temp1 = temp2 % 100;
 

   third = ( temp1 / 10 );
   temp2 = temp1 % 10;
 

   fourth = temp2;
 

   temp1 = ( first + 3 ) % 10;
   first = ( third + 3 ) % 10;
   third = temp1;
 

   temp1 = ( second + 3 ) % 10;
   second = ( fourth + 3 ) % 10;
   fourth = temp1;
 

   /* add components to obtain decrypted number */
   decrypted = ( first * 1000 ) + ( second * 100 ) + 
               ( third * 10 ) + fourth;
 

   /* display decrypted number */
   printf( "Decrypted number is %d\n", decrypted );
 

   return 0; /* indicate successful termination */
 

} /* end main */ 
 
 
Enter a four digit encrypted number: 4523 
Decrypted number is 5678 
 

 
– 

/* Exercise 3.43 Part A Solution */
#include <stdio.h>

int main()
{ 
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   int n;                          /* current multiplication factor */
   int number = -1;         /* input number */
   unsigned factorial = 1; /* resulting factorial */

   /* loop until valid input */
   do { 
      printf( "Enter a nonnegative integer: " );
      scanf( "%d", &number );
   } while ( number < 0 ); /* end do...while */

   n = number;

   /* compute factorial */
   while( n >= 0 ) { 

      if ( n == 0 ) {
         factorial *= 1;
      } /* end if */
      else {
         factorial *= n;
      } /* end else */

      --n;
   } /* end while */

   /* display factorial */
   printf( "%d! is %u\n", number, factorial );

   return 0; /* indicate successful termination */

} /* end main */ 
 
 

Enter a nonnegative integer: 5 
5! is 120 
 


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Enter a nonnegative integer: 9 
9! is 362880 
 

 
 

Enter a nonnegative integer: -8 
Enter a nonnegative integer: 0 
0! is 1 
 

 
 

/* Exercise 3.43 Part B Solution */
#include <stdio.h>

int main()
{ 
   int n = 0;         /* loop counter for accuracy */
   int fact = 1;      /* current n factorial */
   int accuracy = 10; /* degree of accuracy */
   double e = 0;      /* current estimated value of e */

   /* loop until degree of accuracy */
   while( n <= accuracy ) { 

      if ( n == 0 ) {
         fact *= 1;
      } /* end if */
      else {
         fact *= n;
      } /* end else */

      e += 1.0 / fact;
      ++n;
   } /* end while */

   printf( "e is %f\n", e ); /* display estimated value */

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   return 0; /* indicate successful termination */

} /* end main */ 
 
 

e is 2.718282 
 

 
 

/* Exercise 3.43 Part C Solution */
#include <stdio.h>

int main()
{ 
   int n = 0;         /* counter */
   int accuracy = 15; /* degree of accuracy */
   int x = 3;       /* exponent */
   int times = 0;     /* counter */
   int count;         /* copy of n */
   double e = 1.0;    /* e raised to the x power */
   double exp = 0.0;  /* x raised to the n power */
   double fact = 1.0; /* n factorial */

   /* loop while less than degree of accuracy */
   while( n <= accuracy ) { 
      count = n;

      /* update n! */
      if ( n == 0 ) {
         fact *= 1.0;
      } /* end if */
      else {
         fact *= n;
      } /* end else */

      while ( times < count ) { 
      
         /* calculate x raised to the n power */
         if ( times == 0 ) { 
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            exp = 1.0;
            exp *= x;
         } /* end if */
         else {
            exp *= x;
         } /* end else */

         ++times;
      } /* end while */

      e += exp / fact; /* update e raised to the x power */
      ++n;
   } /* end while */
   
   /* display result */
   printf( "e raised to the %d power is %f\n", x, e );

   return 0; /* indicate successful termination */

} /* end main */ 
 
 

e raised to the 3 power is 20.085534 
 

 
– 

/* Exercise 3.44 Solution */ 
#include <stdio.h> 
 
int main( void ) 
{ 
     int value; /* current value */ 
     int count = 0; /* number of values */ 
     int total = 0; /* sum of integers */ 
 
     /* display prompt */ 
     printf( "Enter an integer ( 9999 to end ): " ); 
     scanf( "%d", &value ); 
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     /* loop while sentinel value not read from user */ 
     while ( value != 9999 ) { 
           total += value; /* update total */ 
           ++count; 
 
           /* get next value */ 
           printf( "Enter next integer ( 9999 to end ): " ); 
           scanf( "%d", &value ); 
      } /* end while */ 
 
      /* show average if more than 0 values entered */ 
      if ( count != 0 ) { 
           printf( "\nThe average is: %.2f\n", ( double ) total / count ); 
      } /* end if */ 
      else { 
           printf( "\nNo values were entered.\n" ); 
      } /* end else */ 
 
      return 0; /* indicate successful termination */ 
 
 } /* end main */ 
 
 

Enter an integer ( 9999 to end ): 1 
Enter next integer ( 9999 to end ): 2 
Enter next integer ( 9999 to end ): 3 
Enter next integer ( 9999 to end ): 4 
Enter next integer ( 9999 to end ): 5 
Enter next integer ( 9999 to end ): 6 
Enter next integer ( 9999 to end ): 9999 
The average is: 3.50 
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 
 

–– 
 sum = 0; 
 for ( count = 1; count <= 99; count += 2 ) 
      sum += count; 

  
 for ( x = 1; x <= 20; x++ ) { 
      printf( "%d" , x ); 
       if ( x % 5 == 0 ) 
  printf( "\n" ); 
       else 
  printf("\t" ); 
 } 

   
 for ( x = 1; x <= 20; x++ )  
      if ( x % 5 == 0 ) 
  printf( "%d\n" , x ); 
       else 
  printf("%d\t" , x ); 
 

––( floating point number )
for 

 ( an integer )for
  

 
 for ( y = 1; y != 10; y++ )  
      printf( "%f\n" , ( float ) y / 10 ); 
 

breakcase
casecase

 
breakcase 

 
–– 

 FFor 
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 for(semicolons 

)( commas ) 
  

 

for ( x = 1; x <= 100; x++ ) 
     printf( “%d\n”, x); 

 
breakcase 0  

 
 

switch ( value % 2 ) { 
       case 0: 
   printf( “Even integer\n” ); 
   break; 
       case 1: 
   printf( “Odd integer\n” ); 
 


( imprecision )

( infinite loops )   

    for 
 
 ( incrementing )( decrementing )   

  

       

for ( x = 999; x >= 1; x -= 2 ) 
      printf( “%d\n”, x ); 

 

 
 DDodo 
 WWhile while 
 <<100 

ifcounter
2do..while
if 
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 
 for 
 total += x;

 
 
for ( x = 100; x <= 150; x++ ) /* ; removed */ 
     total += x; 

 
–2, 4, 6, 8, 10, 12  

               5, 12, 19  

     3, 6, 9, 12, 15 

    1 

     12, 9, 6, 3   

  
–  

for ( i = 1; i <= 7; i++ ) 
     printf( “%d ”, i ); 

   

for ( i = 3; i <= 23; i += 5 ) 
     printf( “%d ”, i ); 

   

for ( i = 20; i >= -10; i -= 6 ) 
     printf( “%d ”, i ); 

   

for ( i = 19; i <= 51; i += 8 ) 
     printf( “%d “, i ); 

– 
 

Enter integers in the range 1-20: 3 4 
@@@ 
@@@ 
@@@ 
@@@ 
 

 
––i    (ii       (iii    (iv 
 
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– 
 /* Exercise 4.8 Solution */ 
 #include <stdio.h> 
 
 int main( void ) 
{ 
     int sum = 0; /* current sum */ 
     int number; /* number of values */ 
     int value;    /* current value */ 
     int i;           /* counter */ 
 
     /* display prompt */ 
     printf( "Enter the number of values" 
               " to be processed: " ); 
     scanf( "%d", &number ); /* input number of values */ 
 
     /* loop number times */ 
     for ( i = 1; i <= number; i++ ) { 
         printf( "Enter a value: " ); 
         scanf( "%d", &value ); 
         sum += value; /* add to sum */ 
     } /* end for */ 
 
     /* display sum */ 
     printf( "Sum of the %d values is %d\n", number, sum ); 
 
     return 0; /* indicate successful termination */ 
 
 } /* end main */ 
 
 

Enter the number of values to be processed: 5 
Enter a value: 10 
Enter a value: 15 
Enter a value: 20 
Enter a value: 25 
Enter a value: 30 
Sum of the 5 values is 100 
 

 
 
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–  
 /* Exercise 4.9 Solution */ 
 #include <stdio.h> 
 
 int main( void ) 
{ 
      int number; /* number of integers */ 
      int value; /* value input by user */ 
      int smallest; /* smallest number */ 
      int i; /* counter */ 
 
      /* prompt user for number of integers */ 
      printf( "Enter the number of integers to be processed: " ); 
      scanf( "%d", &number ); 
 
      /* prompt user for an integer */ 
      printf( "Enter an integer: " ); 
      scanf( "%d", &smallest ); 
 
      /* loop until user has entered all integers */ 
      for ( i = 2; i <= number; i++ ) { 
           printf( "Enter next integer: " ); /* get next integer */ 
           scanf( "%d", &value ); 
 
           /* if value is smaller than smallest */ 
           if ( value < smallest ) { 
               smallest = value; 
           } /* end if */ 
 
      } /* end for */ 
 
      printf( "\nThe smallest integer is: %d\n", smallest ); 
 
      return 0; /* indicate successful termination */ 
 
 } /* end main */ 
 
 

Enter the number of integers to be processed: 5 
Enter an integer: 372 
Enter next integer: 920 
Enter next integer: 73 
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Enter next integer: 8 
Enter next integer: 3433 
 

The smallest integer is: 8 
 

  

– 
 /* Exercise 4.10 Solution */ 
 #include <stdio.h> 
 

 int main( void ) 
 { 
      int i; /* counter */ 
      int sum = 0; /* current sum of integers */ 
 

      /* loop through even integers up to 30 */ 
      for ( i = 2; i <= 30; i += 2 ) { 
           sum += i; /* add i to sum */ 
      } /* end for */ 
 

      printf( "Sum of the even integers from 2 to 30 is: %d\n", sum ); 
 

      return 0; /* indicate successful termination */ 
 

 } /* end main */ 
 
 

Sum of the even integers from 2 to 30 is: 240 
 

 
– 

 /* Exercise 4.11 Solution */ 
 #include <stdio.h> 
 
 int main( void ) 
{ 
      long i; /* counter */ 
      long product = 1; /* current product */ 
 
     /* loop through odd integers up to 15 */ 
     for ( i = 3; i <= 15; i += 2 ) { 
          product *= i; /* update product */ 
     } /* end for */ 
 

      printf( "Product of the odd integers from 1 to 15 is: %ld\n", product ); 
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      return 0; /* indicate successful termination */ 
 

 } /* end main */ 
 
 

Product of the odd integers from 1 to 15 is: 2027025 
 
 

– 
 /* Exercise 4.12 Solution */ 
 #include <stdio.h> 
 

 int main( void ) 
 { 
      int i; /* outer counter */ 
      int j; /* inner counter */ 
      int factorial; /* current factorial value */ 
 

      printf( "X\tFactorial of X\n" ); /* display table headers */ 
 

      /* compute the factorial for 1 to 5 */ 
      for ( i = 1; i <= 5; i++ ) { 
           factorial = 1; 
 

           /* calculate factorial of current number */ 
           for ( j = 1; j <= i; j++ ) { 
                factorial *= j; 
        } /* end inner for */ 
 

        printf( "%d\t%d\n", i, factorial ); 
 } /* end outer for */ 
 

 return 0; /* indicate successful termination */ 
 
 } /* end main */ 
 
 

X         Factorial of X 
1         1 
2         2 
3         6 
4         24 
5         120 
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١٣ – ٤ (    
 /* Exercise 4.13 Solution */ 
 #include <stdio.h> 
 #include <math.h> 
 
int main( void ) 
{ 
      int year; /* year counter */ 
      int rate; /* usury/interest rate */ 
     double amount; /* amount on deposit */ 
     double principal = 1000.0; /* starting principal */ 
 
      /* loop through usury/interest rates 5% to 10% */ 
      for ( rate = 5; rate <= 10; rate++ ) { 
 
           /* display table headers */ 
           printf( "Usury/Interest Rate: %f\n", rate / 100.0 ); 
           printf( " %s%21s\n", "Year","Amount on deposit" ); 
 
           /* calculate amount on deposit for each of ten years */ 
           for ( year = 1; year <= 10; year++ ) { 
 
                /* calculate new amount for specified year */ 

    amount = principal * pow( 1 + ( rate / 100.0 ), year ); 
 
                /* output one table row */ 

    printf( "%4d%21.2f\n", year, amount ); 
           } /* end for */ 
 
           printf( "\n" ); 
 } /* end for */ 
 
 return 0; /* indicate successful termination */ 
 
} /* end main */ 

  
Usury/Interest Rate:  0.050000 
Year    Amount on deposit 
      1       1050.00 
      2       1102.50 
      3       1157.63 
      4       1215.51 
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     5       1276.28 
     6       1340.10 
     7       1407.10 
     8       1477.46 
     9       1551.33 
   10       1628.89 
... 
Usury/Interest Rate: 0.080000 
Year    Amount on deposit 
     1       1080.00 
     2       1166.40 
     3       1259.71 
     4       1360.49 
     5       1469.33 
     6       1586.87 
     7       1713.82 
     8       1850.93 
     9      1999.00 
   10       2158.92 
... 
Usury/Interest Rate: 0.100000 
Year    Amount on deposit 
      1       1100.00 
      2      1210.00 
      3       1331.00 
      4       1464.10 
      5      1610.51 
      6       1771.56 
      7       1948.72 
      8       2143.59 
      9       2357.95 
    10      2593.74 
 

١٤ – ٤(  
/* Exercise 4.14 Solution */ 
#include <stdio.h> 
 
int main( void ) 
{ 
     int row; /* row counter */ 
     int col; /* column counter */ 
     int space; /* spaces counter */ 
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     /* Pattern A, loop 10 times for rows */ 
     for ( row = 1; row <= 10; row++ ) { 
 
          /* print row asterisks */ 
          for ( col = 1; col <= row; col++ ) { 
               printf( "*" ); 
          } /* end for */ 
 
          printf( "\n" ); 
      } /* end for */ 
 
      printf( "\n" ); 
 
      /* Pattern B, loop 10 times for rows 
          row counts down to correspond to number of asterisks */ 
      for ( row = 10; row >= 1; row-- ) { 
 
          /* print row asterisks */ 
          for ( col = 1; col <= row; col++ ) { 
               printf( "*" ); 
          } /* end for */ 
 
          printf( "\n" ); 
     } /* end for */ 
 
     printf( "\n" ); 
 
     /* Pattern C, loop 10 times for rows 
         row counts down to correspond to number of asterisks */ 
     for ( row = 10; row >= 1; row-- ) { 
 
         /* print (10 - row) number of preceding spaces */ 
         for ( space = 1; space <= 10 - row; space++ ) { 
              printf( " " ); 
         } /* end for */ 
 
         /* print row asterisks */ 
         for ( col = 1; col <= row; col++ ) { 
              printf( "*" ); 
 
         } /* end for */ 
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        printf( "\n" ); 
     } /* end for */ 
 
     printf( "\n" ); 
 
     /* Pattern D, loop 10 times for rows */ 
     for ( row = 1; row <= 10; row++ ) { 
 
          /* print (10 - row) number of preceding spaces */ 
          for ( space = 1; space <= 10 - row; space++ ) { 
               printf( " " ); 
          } /* end for */ 
 
          /* print row asterisks */ 
          for ( col = 1; col <= row; col++ ) { 
               printf( "*" ); 
          } /* end for */ 
 
          printf( "\n" ); 
     } /* end for */ 
 
     printf( "\n" ); 
 
     return 0; /* indicate successful termination */ 
 
 } /* end main */ 

– 
 
/* Exercise 4.15 Solution */ 
#include <stdio.h> 
 
int main( void ) 
{ 
     int i; /* outer counter */ 
     int j; /* inner counter */ 
     int number; /* current number */ 
 
     printf( "Enter 5 numbers between 1 and 30: " ); 
 
     /* loop 5 times */ 
     for ( i = 1; i <= 5; i++ ) { 
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          scanf( "%d", &number ); 
 
           /* print asterisks corresponding to current input */ 
          for ( j = 1; j <= number; j++ ) { 
              printf( "*" ); 
          } /* end for */ 
 
          printf( "\n" ); 
     } /* end for */ 
 
      return 0; /* indicate successful termination */ 
 
 } /* end main */ 
 
 

Enter 5 numbers between 1 and 30: 28 5 13 24 7 
**************************** 
***** 
************* 
************************ 
******* 
 
 

– 
 /* Exercise 4.16 Solution */ 
 #include <stdio.h> 
 
  int main( void ) 
 { 
      int product; /* current product number */ 
      int quantity; /* quantity of current product sold */ 
     double total = 0.0; /* current total retail value */ 
 
      /* prompt for input */ 
      printf( "Enter pairs of item numbers and quantities.\n"); 
      printf( "Enter -1 for the item number to end input.\n" ); 
      scanf( "%d", &product ); 
 
      /* loop while sentinel value not read from user */ 
      while ( product != -1 ) { 
            scanf( "%d", &quantity ); 
 
            /* determine product number and corresponding retail price */ 
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            switch ( product ) { 
 
                 case 1: 
                       total += quantity * 2.98; /* update total */ 
                       break; 
 
                 case 2: 
                       total += quantity * 4.50; /* update total */ 
                       break; 
 
                 case 3: 
                        total += quantity * 9.98; /* update total */ 
                        break; 
 
                 case 4: 
                        total += quantity * 4.49; /* update total */ 
                        break; 
 
                 case 5: 
                         total += quantity * 6.87; /* update total */ 
                         break; 
 
                 default: 
                         printf( "Invalid product code: %d\n", product ); 
                         printf( "            Quantity: %d\n", quantity ); 
            } /* end switch */ 
 
            scanf( "%d", &product ); /* get next input */ 
      } /* end while */ 
 
      /* display total retail value */ 
      printf( "The total retail value was: %.2f\n", total ); 
 
      return 0; /* indicate successful termination */ 
 
 } /* end main */ 
 
 

Enter pairs of item numbers and quantities. 
Enter -1 for the item number to end input. 
1 1 
2 1 
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3 1 
4 1 
5 1 
6 1 
Invalid product code: 6 
                   Quantity: 1 
1 1 
-1 
The total retail value was: 31.80 
 

 
– 

 /* Exercise 4.17 Solution */ 
 #include <stdio.h> 
 
int main( void ) 
{ 
     int counter = 1; /* initialize counter */ 
 
     /* leave first statement empty */ 
     for ( ; counter <= 10; counter++ ) { 
          printf( "%d\n", counter ); 
     } /* end for */ 
 
     return 0; /* indicate successful termination */ 
 
 } /* end main */ 
 
 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
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– 

 /* Exercise 4.18 Solution */ 
 #include <stdio.h> 
 
 int main( void ) 
{ 
      int grade; /* current grade */ 
      int aCount = 0; /* total a grades */ 
      int bCount = 0; /* total b grades */ 
      int cCount = 0; /* total c grades */ 
      int dCount = 0; /* total d grades */ 
      int fCount = 0; /* total f grades */ 
     double averageGrade; /* average grade for class */ 
 
      /* prompt user for grades */ 
      printf( "Enter the letter grades.\n"); 
      printf( "Enter the EOF character to end input.\n" ); 
 
      /* loop while not end of file */ 
      while ( ( grade = getchar() ) != EOF ) { 
 
            /* determine which grade was input */ 
            switch ( grade ) { 
 
                 case 'A': /* grade was uppercase A */ 
                 case 'a': /* grade was lowercase a */ 
  ++aCount; /* update grade A counter */ 
  break; /* exit switch */ 
 
                 case 'B': /* grade was uppercase B */ 
                 case 'b': /* grade was lowercase b */ 
  ++bCount; /* update grade B counter */ 
  break; /* exit switch */ 
 
                 case 'C': /* grade was uppercase C */ 
      case 'c': /* grade was lowercase c */ 
  ++cCount; /* update grade C counter */ 
  break; /* exit switch */ 
 
      case 'D': /* grade was uppercase C */ 
      case 'd': /* grade was lowercase c */ 
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  ++dCount; /* update grade C counter */ 
  break; /* exit switch */ 
 
      case 'F': /* grade was uppercase C */ 
      case 'f': /* grade was lowercase c */ 
  ++fCount; /* update grade C counter */ 
  break; /* exit switch */ 
 
      case '\n': /* ignore newlines, */ 
      case '\t': /* tabs, */ 
      case ' ': /* and spaces in input */ 
  break; /* exit switch */ 
 
      default: /* catch all other characters */ 
  printf( "Incorrect letter grade entered." ); 
  printf( " Enter a new grade.\n" ); 
  break; /* optional, will exit switch anyway */ 
      } /* end switch */ 
 
  } /* end while */ 
 
  /* output totals for each grade */ 
  printf( "\nThe totals for each letter grade are:\n" ); 
  printf( "A: %d\n", aCount ); 
  printf( "B: %d\n", bCount ); 
  printf( "C: %d\n", cCount ); 
  printf( "D: %d\n", dCount ); 
  printf( "F: %d\n", fCount ); 
 
  /* calculate average grade */ 
  averageGrade = 
       ( 4 * aCount + 3 * bCount + 2 * cCount + dCount ) / 
       ( aCount + bCount + cCount + dCount + fCount ); 
 
  /* output appropriate message for average grade */ 
  if ( averageGrade > 3.4 ) { 
      printf( "Average grade is A\n" ); 
  } /* end if */ 
  else if ( averageGrade > 2.4 ) { 
       printf( "Average grade is B\n" ); 
  } /* end else if */ 
  else if ( averageGrade > 1.4 ) { 
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       printf( "Average grade is C\n" ); 
  } /* end else if */ 
  else if ( averageGrade > 0.4 ) { 
       printf( "Average grade is D\n" ); 
  } /* end else if */ 
  else { 
       printf( "Average grade is F\n" ); 
  } /* end else */ 
 
   return 0; /* indicate successful termination */ 
 
 } /* end main */ 
 
 

Enter the letter grades. 
Enter the EOF character to end input. 
A B B B C D F 
C C C D D D C B 
B A A B C C C 
^Z 
 

The totals for each letter grade are: 
A: 3 
B: 6 
C: 8 
D: 4 
F: 1 
Average grade is C 
 

 
–1  0  1  0 

  1  0        0 1 
 0  1 

 
– 

 /* Exercise 4.20 Solution */ 
 #include<stdio.h> 
 
 int main( void ) 
{ 
     long double pi = 0.0; /* approximated value for pi */ 
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     long double num = 4.0; /* numerator */ 
     long double denom = 1.0; /* denominator of current term */ 
     long int loop; /* loop counter */ 
     long int accuracy; /* number of terms */ 
 
     accuracy = 400000; /* set decimal accuracy */ 
 
     /* display table headers */ 
     printf( "Accuracy set at: %ld\n", accuracy ); 
     printf( "term\t\t pi\n" ); 
 
     /* loop through each term */ 
     for ( loop = 1; loop <= accuracy; loop++ ) { 
 
          /* if odd-numbered term, add current term */ 
          if ( loop % 2 != 0 ) { 
              pi += num / denom; 
          } /* end if */ 
          else { /* if even-numbered term, subtract current term */ 
               pi -= num / denom; 
          } /* end else */ 
 
          /* display number of terms and approximated 
               value for pi with 8 digits of precision */ 
          printf( "%ld\t\t%Lf\n", loop, pi ); 
 
          denom += 2.0; /* update denominator */ 
 
  } /* end for */ 
 
  return 0; /* indicate successful termination */ 
 
  } /* end main */ 
 
 

Accuracy set at: 400000 
term                      pi 
1                        4.000000 
2                        2.666667 
3                        3.466667 
4                        2.895238 
5                        3.339683 
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6                        2.976046 
... 
 

995                    3.142598 
996                    3.140589 
997                    3.142596 
998                    3.140591 
999                    3.142594 
... 
 

399998              3.141590 
399999              3.141595 
400000              3.141590 
 

 
– 

 /* Exercise 4.21 Solution */ 
 #include<stdio.h> 
 
  int main( void ) 
 { 
       int count = 0; /* number of triples found */ 
       long int side1; /* side1 value counter */ 
       long int side2; /* side2 value counter */ 
       long int hypotenuse; /* hypotenuse value counter */ 
       long int hyptSquared; /* hypotenuse squared */ 
       long int sidesSquared; /* sum of squares of sides */ 
 
       /* side1 values range from 1 to 500 */ 
       for ( side1 = 1; side1 <= 500; side1++ ) { 
 
            /* side2 values range from 1 to 500 */ 
            for ( side2 = 1; side2 <= 500; side2++ ) { 
 
      /* hypotenuse values range from 1 to 500 */ 
     for ( hypotenuse = 1; hypotenuse <= 500; hypotenuse++ ) { 
 
           /* calculate square of hypotenuse value */ 
           hyptSquared = hypotenuse * hypotenuse; 
 
           /* calculate sum of squares of sides */ 
           sidesSquared = side1 * side1 + side2 * side2; 
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           /* if hypotenuse squared = side1 squared + side2 squared, 
    Pythagorean triple */ 
           if ( hyptSquared == sidesSquared ) { 
 
   /* display triple */ 
   printf( "%ld %ld %ld\n", side1, side2, hypotenuse ); 
   ++count; /* update count */ 
  
           } /* end if */ 
 
     } /* end for */ 
 
  } /* end for */ 
 
          } /* end for */ 
 
          /* display total number of triples found */ 
          printf( "A total of %d triples were found.\n", count ); 
 
          return 0; /* indicate successful termination */ 
 
      } /* end main */ 
 
 

3 4 5 
4 3 5 
5 12 13 
6 8 10 
7 24 25 
8 6 10 
... 
476  93  485 
480  31  481 
480  88  488 
480  108  492 
480  140  500 
483  44  485 
A total of 772 triples were found. 
 

 
– 
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 /* Exercise 4.22 Solution */ 
 #include<stdio.h> 
 
  int main( void ) 
 { 
       int payCode; /* current employee's pay code */ 
       int managers = 0; /* total number of managers */ 
       int hWorkers = 0; /* total number of hourly workers */ 
       int cWorkers = 0; /* total number of commission workers */ 
       int pWorkers = 0; /* total number of pieceworkers */ 
       int pieces; /* current pieceworker's number of pieces */ 
      double mSalary; /* manager's salary */ 
      double hSalary; /* hourly worker's salary */ 
      double cSalary; /* commission worker's salary */ 
      double pSalary; /* pieceworker's salary */ 
      double hours; /* total hours worked */ 
      double otPay; /* overtime pay */ 
      double otHours; /* overtime hours */ 
      double pay; /* current employee's weekly pay */ 
 
      /* prompt for first employee input */ 
      printf( "Enter paycode ( -1 to end): " ); 
      scanf( "%d", &payCode ); 
 
      /* loop while sentinel value not read from user */ 
      while ( payCode != -1 ) { 
 
  /* switch to appropriate computation according to pay code */ 
  switch ( payCode ) { 
 
       /* pay code 1 corresponds to manager */ 
       case 1: 
 
   /*prompt for weekly salary */ 
   printf( "Manager selected.\n" ); 
   printf( "Enter weekly salary: " ); 
   scanf( "%lf", &mSalary ); 
 
   /* manager's pay is weekly salary */ 
   printf( "The manager's pay is $%.2f\n", mSalary ); 
 
   ++managers; /* update total number of managers */ 
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   break; /* exit switch */ 
 
       /* pay code 2 corresponds to hourly worker */ 
       case 2: 
 
   /* prompt for hourly salary */ 
   printf( "Hourly worker selected.\n" ); 
   printf( "Enter the hourly salary: " ); 
   scanf( "%lf", &hSalary ); 
 
   /* prompt for number of hours worked */ 
   printf( "Enter the total hours worked: " ); 
   scanf( "%lf", &hours ); 
 
   /* pay fixed for up to 40 hours, 1.5 for hours over 40 */ 
   if ( hours > 40.0 ) { 
 
       /* calculate OT hours and total pay */ 
       otHours = hours - 40.0; 
       otPay = hSalary * 1.5 * otHours + hSalary * 40.0; 
 
   printf( "Worker has worked %.1f overtime hours.\n", otHours ); 
   printf( "Workers pay is $%.2f\n", otPay ); 
   } /* end if */ 
   else { /* no overtime */ 
        pay = hSalary * hours; 
        printf( "Worker's pay is $%.2f\n", pay ); 
   } /* end else */ 
   
   ++hWorkers; /* update total number of hourly workers */ 
   break; /* exit switch */ 
 
        /* pay code 3 corresponds to commission worker */ 
        case 3: 
 
   /* prompt for gross weekly sales */ 
   printf( "Commission worker selected.\n" ); 
   printf( "Enter gross weekly sales: " ); 
   scanf( "%lf", &cSalary ); 
 
   /* pay $250 plus 5.7% of gross weekly sales */ 
   pay = 250.0 + 0.057 * cSalary; 
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   printf( "Commission Worker's pay is $%.2f\n", pay ); 
 
   ++cWorkers; /* update total number of commission workers */ 
   break; /* exit switch */ 
 
           /* pay code 4 corresponds to pieceworker */ 
           case 4: 
 
     /* prompt for number of pieces */ 
   printf( "Piece worker selected.\nEnter number of pieces: " ); 
   scanf( "%d", &pieces ); 
 
   /* prompt for wage per piece */ 
   printf( "Enter wage per piece: " ); 
   scanf( "%lf", &pSalary ); 
 
   pay = pieces * pSalary; /* compute pay */ 
   printf( "Piece Worker's pay is $%.2f\n", pay ); 
 
   ++pWorkers; /* update total number of pieceworkers */ 
   break; /* exit switch */ 
 
          /* default case */ 
         default : 
   printf( "Invalid pay code.\n" ); 
   break; 
         } /* end switch */ 
 
         /* prompt for next employee input */ 
         printf( "\nEnter paycode ( -1 to end ): " ); 
         scanf( "%d", &payCode ); 
      } /* end while */ 
 
      /* display total counts for each type of employee */ 
      printf( "\n" ); 
      printf( "Total number of managers paid : %d\n", managers ); 
      printf( "Total number of hourly workers paid : %d\n", hWorkers ); 
      printf( "Total number of commission workers paid: %d\n", cWorkers ); 
      printf( "Total number of piece workers paid : %d\n", pWorkers ); 
 
      return 0; /* indicate successful termination */ 
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 } /* end main */ 
 
Enter paycode ( -1 to end): 4 
Piece worker selected. 
Enter number of pieces: 200 
Enter wage per piece: 20 
Piece Worker's pay is $4000.00 
 

Enter paycode ( -1 to end ): -1 
 

Total number of managers paid : 0 
Total number of hourly workers paid : 0 
Total number of commission workers paid: 0 
Total number of piece workers paid : 1 
 

 
 
Enter paycode ( -1 to end): 1 
Manager selected. 
Enter weekly salary: 2500 
The manager's pay is $2500.00 
 

Enter paycode ( -1 to end ): 2 
Hourly worker selected. 
Enter the hourly salary: 10.50 
Enter the total hours worked: 75 
Worker has worked 35.0 overtime hours. 
Workers pay is $971.25 
 

Enter paycode ( -1 to end ): 3 
Commission worker selected. 
Enter gross weekly sales: 9000 
Commission Worker's pay is $763.00 
 

Enter paycode ( -1 to end ): 4 
Piece worker selected. 
Enter number of pieces: 200 
Enter wage per piece: 20 
Piece Worker's pay is $4000.00 
 

Enter paycode ( -1 to end ): -1 
 

Total number of managers paid : 1 
Total number of hourly workers paid : 1 
Total number of commission workers paid: 1 
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Total number of piece workers paid : 1 
 

– 
 /* Exercise 4.23 Solution */ 
 #include <stdio.h> 
 
 int main( void ) 
 { 
      int line; /* line counter */ 
      int space; /* space counter */ 
      int asterisk; /* asterisk counter */ 
 
      /* top half */ 
      for ( line = 1; line <= 9; line += 2 ) { 
 
 /* print preceding spaces */ 
 for ( space = ( 9 - line ) / 2; space > 0; space-- ) { 
      printf( " " ); 
 } /* end for */ 
 
 /* print asterisks */ 
 for ( asterisk = 1; asterisk <= line; asterisk++ ) { 
      printf( "*" ); 
 } /* end for */ 
 
 printf( "\n" ); 
      } /* end for */ 
 
      /* bottom half */ 
      for ( line = 7; line >= 0; line -= 2 ) { 
 
 /* print preceding spaces */ 
 for ( space = ( 9 - line ) / 2; space > 0; space-- ) { 
      printf( " " ); 
 } /* end for */ 
 
 /* print asterisks */ 
 for ( asterisk = 1; asterisk <= line; asterisk++ ) { 
      printf( "*" ); 
 } /* end for */ 
 
 printf( "\n" ); 
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      } /* end for */ 
 
      return 0; /* indicate successful termination */ 
 
 } /* end main */ 

–  
 /* Exercise 4.24 Solution */ 
 #include<stdio.h> 
 
 int main( void ) 
 { 
      int line; /* line counter */ 
      int space; /* space counter */ 
      int asterisk; /* asterisk counter */ 
      int size; /* number of rows in diamond */ 
 
      /* prompt for diamond size */ 
      printf( "Enter an odd number for the diamond size ( 1-19 ):\n" ); 
      scanf( "%d", &size ); 
 
      /* top half */ 
      for ( line = 1; line <= size - 2; line += 2 ) { 
 
 /* print preceding spaces */ 
 for ( space = ( size - line ) / 2; space > 0; space-- ) { 
      printf( " " ); 
 } /* end for */ 
 
 /* print asterisks */ 
 for ( asterisk = 1; asterisk <= line; asterisk++ ) { 
      printf( "*" ); 
 } /* end for */ 
 
 printf( "\n" ); 
      } /* end for */ 
 
      /* bottom half */ 
      for ( line = size; line >= 0; line -= 2 ) { 
 
 /* print preceding spaces */ 
 for ( space = ( size - line ) / 2; space > 0; space-- ) { 
      printf( " " ); 
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 } /* end for */ 
 
 /* print asterisks */ 
 for ( asterisk = 1; asterisk <= line; asterisk++ ) { 
      printf( "*" ); 
 } /* end for */ 
 
      printf( "\n" ); 
 } /* end for */ 
 
 return 0; /* indicate successful termination */ 
 
 } /* end main */ 
 
 

Enter an odd number for the diamond size ( 1-19 ): 
13 
            * 
          *** 
        ***** 
      ******* 
    ********* 
  *********** 
************* 
  *********** 
    ********* 
      ******* 
        ***** 
          *** 
            * 
 
 

– do…whilewhile
do…while while

whiledo…while
while

 
  
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 while
do…while


do…whileifdo…while
ififdo…while 

 
– 

 

**** 
**** 
**** 
 

**** 
**** 
**** 
 

**** 
**** 
**** 
 

**** 
**** 
**** 
 

**** 
**** 
**** 
 
 

– 
 /* Exercise 4.27.a Solution */ 
 #include <stdio.h> 
 

 int main( void ) 
 { 
      int x; /* loop counter */ 
      int breakOut = 1; /* breakout condition */ 
 

      /* test for breakout condition */ 
      for ( x = 1; x <= 10 && breakOut == 1; x++ ) { 
 

 /* break out of loop after x = 4 */ 
 if ( x == 4 ) { 
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     breakOut = -1; 
 } /* end if */ 
 

 printf( "%d ", x ); 
      } /* end for */ 
 

      printf( "\nBroke out of loop at x = %d\n", x ); 
 

      return 0; /* indicate successful termination */ 
 

 } /* end main */ 
 
 

1 2 3 4 
Broke out of loop at x = 5 
 
 

  
 /* Exercise 4.40 Solution */ 
 #include <stdio.h> 
 

 int main( void ) 
 { 
     int x; /* loop counter */ 
 

     /* loop 10 times */ 
     for ( x = 1; x <= 10; x++ ) { 
 

 /* if x == 5, skip to next interation */ 
 if ( x == 5 ) { 
    ++x; 
 } /* end if */ 
 

 printf( "%d ", x ); 
     } /* end for */ 
 

     printf( "\nUsed ++x to skip printing the value 5\n" ); 
 

     return 0; /* indicate successful termination */ 
 

 } /* end main */ 
 
 

1 2 3 4 6 7 8 9 10 
Used ++x to skip printing the value 5 
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 
 
 

––i   (ii  (iii  
(iv   (v  (vi  
(vii  (viii (ix 
(x       

       
       
       
       
       
 
– 

/* Exercise5.2 */ 
/* Testing the math library functions */ 
#include <stdio.h> 
#include <math.h> 
 
/* function main begins program execution */ 
int main() 
{ 
   /* calculates and outputs the square root */ 
   printf( "sqrt(%.1f) = %.1f\n", 900.0, sqrt( 900.0 ) ); 
   printf( "sqrt(%.1f) = %.1f\n", 9.0, sqrt( 9.0 ) ); 
    
   /* calculates and outputs the exponential function e to the x */ 
   printf( "exp(%.1f) = %f\n", 1.0, exp( 1.0 ) ); 
   printf( "exp(%.1f) = %f\n", 2.0, exp( 2.0 ) ); 
    
   /* calculates and outputs the logorithm (base e) */ 
   printf( "log(%f) = %.1f\n", 2.718282, log( 2.718282 ) ); 
   printf( "log(%f) = %.1f\n", 7.389056, log( 7.389056 ) ); 
    
   /* calculates and outputs the logorithm (base 10) */ 
   printf( "log10(%.1f) = %.1f\n", 1.0, log10( 1.0 ) ); 
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   printf( "log10(%.1f) = %.1f\n", 10.0, log10( 10.0 ) ); 
   printf( "log10(%.1f) = %.1f\n", 100.0, log10( 100.0 ) ); 
    
   /* calculates and outputs the absolute value */ 
   printf( "fabs(%.1f) = %.1f\n", 13.5, fabs( 13.5 ) ); 
   printf( "fabs(%.1f) = %.1f\n", 0.0, fabs( 0.0 ) ); 
   printf( "fabs(%.1f) = %.1f\n", -13.5, fabs( -13.5 ) ); 
    
   /* calculates and outputs ceil( x ) */ 
   printf( "ceil(%.1f) = %.1f\n", 9.2, ceil( 9.2 ) ); 
   printf( "ceil(%.1f) = %.1f\n", -9.8, ceil( -9.8 ) ); 
    
   /* calculates and outputs floor( x ) */ 
   printf( "floor(%.1f) = %.1f\n", 9.2, floor( 9.2 ) ); 
   printf( "floor(%.1f) = %.1f\n", -9.8, floor( -9.8 ) ); 
    
   /* calculates and outputs pow( x, y ) */ 
   printf( "pow(%.1f, %.1f) = %.1f\n", 2.0, 7.0, pow( 2.0, 7.0 ) ); 
   printf( "pow(%.1f, %.1f) = %.1f\n", 9.0, 0.5, pow( 9.0, 0.5 ) ); 
    
   /* calculates and outputs fmod( x, y ) */ 
   printf( "fmod(%.3f/%.3f) = %.3f\n", 13.675, 2.333,  
           fmod( 13.675, 2.333 ) ); 
 
   /* calculates and outputs sin( x ) */ 
   printf( "sin(%.1f) = %.1f\n", 0.0, sin( 0.0 ) ); 
    
   /* calculates and outputs cos( x ) */ 
   printf( "cos(%.1f) = %.1f\n", 0.0, cos( 0.0 ) ); 
    
   /* calculates and outputs tan( x ) */ 
   printf( "tan(%.1f) = %.1f\n", 0.0, tan( 0.0 ) ); 
    
   return 0; /* indicates successful termination */ 
 
} /* end main */ 
 
 

sqrt (900.0) = 30.0 
sqrt (9.0) = 3.0 
exp(1.0) = 2.718282 



 ٤٣٢

exp(2.0) = 7.389056 
log(2.718282) = 1.0 
log(7.389056) = 2.0 
log10(1.0) = 0.0 
log10(10.0) = 1.0 
log10(100.0) = 2.0 
fabs(13.5) = 13.5 
fabs(0.0) = 0.0 
fabs(-13.5) = 13.5 
ceil(9.2) = 10.0 
ceil(-9.8) = -9.0 
floor(9.2) = 9.0 
floor(-9.8) = -10.0 
pow(2.0, 7.0) = 128.0 
pow(9.0, 0.5) = 3.0 
fmod(13.675/2.333) = 2.010 
sin(0.0) = 0.0 
cos(0.0) = 1.0 
tan(0.0) = 0.0 
 

 

–  double hypotenuse( double side1, double side2 )

 int smallest( int x, int y, int z )

 void instructions( void )

  float intToFloat( int number )

–  double hypotenuse( double side1, double side2 );

 int smallest( int x, int y, int z );

 void instructions( void );

  float intToFloat( int number );

–  register int count = 0;
 static float lastVal;
 static int number;
 
  
 
––hg 
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 hg 
 

 (body of the function)
   

 
                                        return   result; 

 
 

  
(parameter) a 
  float a;                 
   
 

 
 return 
 

  7.57.0  0.0 

  0.0 6.4  -6.0 
  -14.0     

 
–  

/* Exercise 5.8 Solution */ 
 #include <stdio.h> 
 #include <math.h> 
 
void calculateFloor( void ); /* function prototype */ 
 
int main() 
{ 
   calculateFloor(); /* call function calculateFloor */ 
 
   return 0; /* indicate successful termination */ 
 
 } /* end main */ 



 ٤٣٤

 
 /* calculateFloor rounds 5 inputs */ 
 void calculateFloor( void ) 
 { 
   double x; /* current input */ 
   double y; /* current input rounded */ 
   int loop; /* loop counter */ 
 
   /* loop for 5 inputs */ 
   for ( loop = 1; loop <= 5; loop++ ) { 
      printf( "Enter a floating point value: " ); 
      scanf( "%lf", &x ); 
 
      /* y holds rounded input */ 
     y = floor( x + .5 ); 
     printf( "%f rounded is %.1f\n\n", x, y ); 
   } /* end for */ 
 
 } /* end function calculateFloor */ 
 
 

Enter a floating point value: 1.5 
1.500000 rounded is 2.0 
 

Enter a floating point value: 5.55 
5.550000 rounded is 6.0 
 

Enter a floating point value: 73.2341231432 
73.234123 rounded is 73.0 
 

Enter a floating point value: 9.0 
9.000000 rounded is 9.0 
 

Enter a floating point value: 4 
4.000000 rounded is 4.0 
 

  
 
– 

/* Exercise 5.9 Solution */ 
#include <stdio.h> 
#include <math.h> 
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double roundToInteger( double n ); /* function prototype */ 
double roundToTenths( double n ); /* function prototype */ 
double roundToHundredths( double n ); /* function prototype */ 
double roundToThousandths( double n ); /* function prototype */ 
 
int main() 
{ 
    int i; /* loop counter */ 
    int count; /* number of values to process */ 
    double number; /* current input */ 
 
    printf( "How many numbers do you want to process? " ); 
    scanf( "%d", &count ); 
 
    /* loop for inputs */ 
    for ( i = 0; i < count; i++ ) { 
       printf( "Enter number: " ); 
       scanf( "%lf", &number ); 
 
       /* display number rounded to nearest integer */ 
       printf( "%f rounded to an integer is %f\n", 
              number, roundToInteger( number ) ); 
 
       /* display number rounded to nearest tenth */ 
       printf( "%f rounded to the nearest tenth is %f\n", 
              number, roundToTenths( number ) ); 
 
       /* display number rounded to nearest hundredth */ 
       printf( "%f rounded to the nearest hundredth is %f\n", 
              number, roundToHundredths( number ) ); 
 
       /* display number rounded to nearest thousandth */ 
       printf( "%f rounded to the nearest thousandth is %f\n\n", 
              number, roundToThousandths( number ) ); 
   } /* end for */ 
 
   return 0; /* indicate successful termination */ 
 
} /* end main */ 
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/* roundToInteger rounds n to nearest integer */ 
double roundToInteger( double n ) 
{ 
   return floor( n + .5 ); 
 
} /* end function roundToInteger */ 
 
/* roundToTenths rounds n to nearest tenth */ 
double roundToTenths( double n ) 
{ 
   return floor( n * 10 + .5 ) / 10; 
 
} /* end function roundToTenths */ 
 
/* roundToHundredths rounds n to nearest hundredth */ 
double roundToHundredths( double n ) 
{ 
   return floor( n * 100 + .5 ) / 100; 
 
} /* end function roundToHundredths */ 
 
/* roundToThousandths rounds n to nearest thousandth */ 
double roundToThousandths( double n ) 
{ 
   return floor( n * 1000 + .5 ) / 1000; 
 
} /* end function roundToThousandths */ 
 
 

How many numbers do you want to process? 1 
Enter number: 8.54739 
8.547390 rounded to an integer is 9.000000 
8.547390 rounded to the nearest tenth is 8.500000 
8.547390 rounded to the nearest hundredth is 8.550000 
8.547390 rounded to the nearest thousandth is 8.547000 
 

  
  n = 1 + rand() % 2; 

 n = 1 + rand() % 100; 

 n = rand() % 10; 
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  n = 1000 + rand() % 113; 

 n = -1 + rand() % 3; 

  n = -3 + rand() % 15; 

  
  printf( “%d\n”, 2 * ( 1 + rand() % 5 ) ); 

 printf( “%d\n”, 1 + 2 * ( 1 + rand() % 5 ) ); 

 pritnf( “%d\n”, 6 + 4 * ( rand() % 5 ) ); 

  
  

/* Exercise 5.12 Solution */ 
#include <stdio.h> 
#include <math.h> 
 
double hypotenuse( double s1, double s2 ); /* function prototype */ 
 
int main() 
{ 
   int i; /* loop counter */ 
   double side1; /* value for first side */ 
   double side2; /* value for second side */ 
 
   /* loop 3 times */ 
   for ( i = 1; i <= 3; i++ ) { 
         printf( "Enter the sides of the triangle: " ); 
         scanf( "%lf%lf", &side1, &side2 ); 
 
         /* calculate and display hypotenuse value */ 
         printf( "Hypotenuse: %.1f\n\n", hypotenuse( side1, side2 ) ); 
   } /* end for */ 
 
   return 0; /* indicate successful termination */ 
 
} /* end main */ 
 
/* hypotenuse calculates value of hypotenuse of 
   a right triangle given two side values */ 
double hypotenuse( double s1, double s2 ) 
{ 
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   return sqrt( pow( s1, 2 ) + pow( s2, 2 ) ); 
 
} /* end function hypotenuse */ 
 
 
 

Enter the sides of the triangle: 3.0 4.0 
Hypotenuse: 5.0 
 

Enter the sides of the triangle: 5.0 12.0 
Hypotenuse: 13.0 
 

Enter the sides of the triangle: 8.0 15.0 
Hypotenuse: 17.0 
 

  
 

/* Exercise 5.13 Solution */ 
#include <stdio.h> 
 
int integerPower( int b, int e ); 
 
int main() 
{ 
   int exp; /* integer exponent */ 
   int base; /* integer base */ 
 
   printf( "Enter integer base and exponent: " ); 
   scanf( "%d%d", &base, &exp ); 
 
   printf( "%d to the power %d is: %d\n", 
            base, exp, integerPower( base, exp ) ); 
 
   return 0; /* indicate successful termination */ 
 
} /* end main */ 
 
/* integerPower calculates and returns b raised to the e power */ 
int integerPower( int b, int e ) 
{ 
   int product = 1; /* resulting product */ 
   int i; /* loop counter */ 
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   /* multiply product times b (e repetitions) */ 
   for ( i = 1; i <= e; i++ ) { 
      product *= b; 
   } /* end for */ 
 
   return product; /* return resulting product */ 
 
} /* end function integerPower */ 
 
 

Enter integer base and exponent: 5 3 
5 to the power 3 is: 125 
 

 
 

/* Exercise 5.14 Solution */ 
#include <stdio.h> 
 
int multiple( int a, int b ); /* function prototype */ 
 
int main() 
{ 
   int x; /* first integer */ 
   int y; /* second integer */ 
   int i; /* loop counter */ 
 
   /* loop 3 times */ 
   for ( i = 1; i <= 3; i++ ) { 
      printf( "Enter two integers: " ); 
      scanf( "%d%d", &x, &y ); 
 
      /* determine if second is multiple of first */ 
      if ( multiple( x, y ) ) { 
          printf( "%d is a multiple of %d\n\n", y, x ); 
      } /* end if */ 
      else { 
          printf( "%d is not a multiple of %d\n\n", y, x ); 
      } /* end else */ 
 
   } /* end for */ 
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   return 0; /* indicate successful termination */ 
 
} /* end main */ 
 
/* multiple determines if b is multiple of a */ 
int multiple( int a, int b ) 
{ 
   return !( b % a ); 
 
} /* end function multiple */ 
 
 

Enter two integers: 2 10 
10 is a multiple of 2 
 

Enter two integers: 5 17 
17 is not a multiple of 5 
 

Enter two integers: 3 696 
696 is a multiple of 3 
 

 
   

Exercise 5.15 Solution */ 
#include <stdio.h> 
 
int even( int a ); /* function prototype */ 
 
int main() 
{ 
   int x; /* current input */ 
   int i; /* loop counter */ 
 
   /* loop for 3 inputs */ 
   for ( i = 1; i <= 3; i++ ) { 
      printf( "Enter an integer: " ); 
      scanf( "%d", &x ); 
 
      /* determine if input is even */ 
      if ( even( x ) ) { 
          printf( "%d is an even integer\n\n", x ); 
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      } /* end if */ 
      else { 
          printf( "%d is not an even integer\n\n", x ); 
      } /* end else */ 
 
   } /* end for */ 
 
   return 0; /* indicate successful termination */ 
 
} /* end main */ 
 
/* even returns true if a is even */ 
int even( int a ) 
{ 
   return !( a % 2 ); 
 
} /* end function even */ 
 
 

Enter an integer: 7 
7 is not an even integer 
 

Enter an integer: 6 
6 is an even integer 
 

Enter an integer: 10000 
10000 is an even integer 
 

 
  

/* Exercise 5.16 Solution */ 
#include <stdio.h> 
 
void square( int s ); /* function prototype */ 
 
int main() 
{ 
   int side; /* input side length */ 
 
   printf( "Enter side: " ); 
   scanf( "%d", &side ); 
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   square( side ); /* display solid square of asterisks */ 
 
return 0; /* indicate successful termination */ 
 
} /* end main */ 
 
/* square displays solid square of asterisks with specified side */ 
void square( int s ) 
{ 
   int i; /* outer loop counter */ 
   int j; /* inner loop counter */ 
 
   /* loop side times for number of rows */ 
   for ( i = 1; i <= s; i++ ) { 
 
      /* loop side times for number of columns */ 
      for ( j = 1; j <= s; j++ ) { 
          printf( "*" ); 
      } /* end for */ 
 
      printf( "\n" ); 
   } /* end for */ 
 
} /* end function square */ 
 

  
/* Exercise 5.17 Solution */ 
#include <stdio.h> 
 
void square( int side, char fillCharacter ); /* function prototype */ 
 
int main() 
{ 
   int s; /* side length */ 
   char c; /* fill character */ 
 
   printf( "Enter a character and the side length: " ); 
   scanf( "%c%d", &c, &s ); 
 
   square( s, c ); /* display solid square of input character */ 
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   return 0; /* indicate successful termination */ 
 
} /* end main */ 
 
/* square displays solid square of fillCharacter with specified side */ 
void square( int side, char fillCharacter ) 
{ 
      int loop; /* outer loop counter */ 
      int loop2; /* inner loop counter */ 
 
      /* loop side times for number of rows */ 
      for ( loop = 1; loop <= side; loop++ ) { 
 
          /* loop side times for number of columns */ 
          for ( loop2 = 1; loop2 <= side; loop2++ ) { 
          printf( "%c", fillCharacter ); 
          } /* end for */ 
 
          printf( "\n" ); 
      } /* end for */ 
 
} /* end function square */ 
 

– 
/* Exercise 5.18 Solution */ 
#include <stdio.h> 
 
int celcius( int fTemp ); /* function prototype */ 
int fahrenheit( int cTemp ); /* function prototype */ 
 
int main() 
{ 
   int i; /* loop counter */ 
 
   /* display table of Fahrenheit equivalents of Celsius temperature */ 
   printf( "Fahrenheit equivalents of Celcius temperatures:\n" ); 
   printf( "Celcius\t\tFahrenheit\n" ); 
 
   /* display Fahrenheit equivalents of Celsius 0 to 100 */ 
   for ( i = 0; i <= 100; i++ ) { 
      printf( "%d\t\t%d\n", i, fahrenheit( i ) ); 
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   } /* end for */ 
 
   /* display table of Celsius equivalents of Fahrenheit temperature */ 
   printf( "\nCelcius equivalents of Fahrenheit temperatures:\n" ); 
   printf( "Fahrenheit\tCelcius\n" ); 
 
   /* display Celsius equivalents of Fahrenheit 32 to 212 */ 
   for ( i = 32; i <= 212; i++ ) { 
      printf( "%d\t\t%d\n", i, celcius( i ) ); 
   } /* end for */ 
 
   return 0; /* indicate successful termination */ 
 
} /* end main */ 
 
/* celsius returns Celsius equivalent of fTemp, 
given in Fahrenheit */ 
int celcius( int fTemp ) 
{ 
   return ( int ) ( 5.0 / 9.0 * ( fTemp - 32 ) ); 
 
} /* end function celsius */ 
 
/* fahrenheit returns Fahrenheit equivalent of cTemp, 
   given in Celsius */ 
int fahrenheit( int cTemp ) 
{ 
   return ( int ) ( 9.0 / 5.0 * cTemp + 32 ); 
 
} /* end function fahrenheit */ 
 
 

Fahrenheit equivalents of Celcius temperatures: 
Celcius               Fahrenheit 
0                        32 
1                        33 
2                        35 
3                        37 
4                        39 
5                        41 
6                        42 
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7                        44 
8                        46 
9                        48 
. 
. 
. 
Celcius equivalents of Fahrenheit temperatures: 
Fahrenheit          Celcius 
32                       0 
33                       0 
34                       1 
35                       1 
36                       2 
37                       2 
38                       3 
39                       3 
40                       4 
41                       5 
. 
. 
. 
 

 
– 

 
/* Exercise 5.19 Solution */ 
#include <stdio.h> 
 
/* function prototype */ 
double smallest3( double a, double b, double c ); 
 
int main() 
{ 
   double x; /* first input */ 
   double y; /* second input */ 
   double z; /* third input */ 
 
   printf( "Enter three doubleing point values: " ); 
   scanf( "%lf%lf%lf", &x, &y, &z ); 
 
   /* determine smallest value */ 
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   printf( "The smallest value is %f\n", smallest3( x, y, z ) ); 
 
   return 0; /* indicate successful termination */ 
 
} /* end main */ 
 
/* smallest3 returns the smallest of a, b and c */ 
double smallest3( double a, double b, double c ) 
{ 
   double smallest = a; /* assume a is the smallest */ 
 
   if ( b < smallest ) { /* if b is smaller */ 
      smallest = b; 
   } /* end if */ 
 
   if ( c < smallest ) { /* if c is smaller */ 
      smallest = c; 
   } /* end if */ 
 
   return smallest; /* return smallest value */ 
 
} /* end function smallest3 */ 
 
 

Enter three doubleing point values: 3.3 4.4 5.5 
The smallest value is 3.300000 
 

 
 

Enter three doubleing point values: 4.4 5.5 3.3 
The smallest value is 3.300000 
 

 
 

Enter three doubleing point values: 4.4 3.3 5.5 
The smallest value is 3.300000 
 

 
– 

/* Exercise 5.20 Solution */ 
#include <stdio.h> 
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int perfect( int value ); /* function prototype */ 
 
int main() 
{ 
   int j; /* loop counter */ 
 
   printf( "For the integers from 1 to 1000:\n" ); 
 
   /* loop from 2 to 1000 */ 
   for ( j = 2; j <= 1000; j++ ) { 
 
      /* if current integer is perfect */ 
      if ( perfect( j ) ) { 
          printf( "%d is perfect\n", j ); 
      } /* end if */ 
 
   } /* end for */ 
 
   return 0; /* indicate successful termination */ 
 
} /* end main */ 
 
/* perfect returns true if value is perfect integer, 
   i.e., if value is equal to sum of its factors */ 
int perfect( int value ) 
{ 
   int factorSum = 1; /* current sum of factors */ 
   int i; /* loop counter */ 
 
   /* loop through possible factor values */ 
   for ( i = 2; i <= value / 2; i++ ) { 
 
      /* if i is factor */ 
      if ( value % i == 0 ) { 
          factorSum += i; /* add to sum */ 
      } /* end if */ 
 
   } /* end for */ 
 
   /* return true if value is equal to sum of factors */ 
   if ( factorSum == value ) { 
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      return 1; 
   } /* end if */ 
   else { 
      return 0; 
   } /* end else */ 
 
} /* end function perfect */ 
 
 

For the integers from 1 to 1000: 
6 is perfect 
28 is perfect 
496 is perfect 
 

 
– 

/* Exercise 5.21 Solution*/ 
#include <stdio.h> 
 
int prime( int n ); 
 
int main() 
{ 
   int loop; /* loop counter */ 
   int count = 0; /* total number of primes found */ 
 
   printf( "The prime numbers from 1 to 10000 are:\n" ); 
 
   /* loop through 1 to 10000 */ 
   for ( loop = 1; loop <= 10000; loop++ ) { 
 
      /* if current number is prime */ 
      if ( prime( loop ) ) { 
          ++count; 
          printf( "%6d", loop ); 
 
          /* new line after 10 values displayed */ 
          if ( count % 10 == 0 ) { 
             printf( "\n" ); 
          } /* end if */ 
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      } /* end if */ 
 
   } /* end for */ 
 
   return 0; /* indicate successful termination */ 
 

} /* end main */ 
 

/* prime returns 1 if n is prime */ 
int prime( int n ) 
{ 
   int loop2; /* loop counter */ 
 

   /* loop through possible factors */ 
   for ( loop2 = 2; loop2 <= n / 2; loop2++ ) { 
 

      /* if factor found, not prime */ 
      if ( n % loop2 == 0 ) { 
          return 0; 
      } /* end if */ 
 

   } /* end for */ 
 
   return 1; /* return 1 if prime */ 
 

} /* end function prime */ 
 
 

The prime numbers from 1 to 10000 are: 
     1        2        3        5       7      11     13      17      19      23 
  29      31      37      41      43      47     53      59      61      67 
  71      73      79      83      89      97   101    103    107    109 
113    127    131    137    139    149   151    157    163    167 
. 
. 
. 
9733  9739  9743  9749  9767  9769  9781  9787  9791  9803 
9811  9817  9829  9833  9839  9851  9857  9859  9871  9883 
9887  9901  9907  9923  9929  9931  9941  9949  9967  9973 
 

 
primenn/2

(upper limit)for 
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for ( loop2 = 2; loop2 <= n/2; loop2 ++) { 
 

n (square root)n
for 

for ( loop2 = 2; loop2 <= ( int ) sqrt (n); loop2 ++) { 
 

  
 
#include <stdio.h> 
#include <math.h> 
 

– 
/* Exercise 5.22 Solution */ 
#include <stdio.h> 
 
int gcd( int x, int y ); /* function prototype */ 
 
int main() 
{ 
   int j; /* loop counter */ 
   int a; /* first number */ 
   int b; /* second number */ 
 
   /* loop for 5 pairs of inputs */ 
   for ( j = 1; j <= 5; j++ ) { 
      printf( "Enter two integers: " ); 
      scanf( "%d%d", &a, &b ); 
 
      /* find greatest common divisor of a and b */ 
      printf( "The greatest common divisor " 
          "of %d and %d is %d\n\n", a, b, gcd( a, b ) ); 
   } /* end for */ 
 
   return 0; /* indicate successful termination */ 
 
} /* end main */ 
 
/* gcd finds greatest common divisor of x and y */ 
int gcd( int x, int y ) 
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{ 
   int i; 
   int greatest = 1; /* current gcd, 1 is minimum */ 
 
   /* loop from 2 to smaller of x and y */ 
   for ( i = 2; i <= ( ( x < y ) ? x : y ); i++ ) { 
 
      /* if current i divides both x and y */ 
      if ( x % i == 0 && y % i == 0 ) { 
          greatest = i; /* update greatest common divisor */ 
      } /* end if */ 
 
   } /* end for */ 
 
   return greatest; /* return greatest common divisor found */ 
 
} /* end function gcd */ 
 
 

Enter two integers: 75 225 
The greatest common divisor of 75 and 225 is 75 
 

Enter two integers: 99 30 
The greatest common divisor of 99 and 30 is 3 
 

Enter two integers: 17 22 
The greatest common divisor of 17 and 22 is 1 
 
 

Enter two integers: 100 92 
The greatest common divisor of 100 and 92 is 4 
 

Enter two integers: 10005 15 
The greatest common divisor of 10005 and 15 is 15 
 

 
 
 
– 
  

/* Exercise 5.23 Solution */ 
#include <stdio.h> 
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int qualityPoints( int average ); /* function prototype */ 
 
int main() 
{ 
   int average; /* current average */ 
   int loop; /* loop counter */ 
 
   /* loop for 5 inputs */ 
   for ( loop = 1; loop <= 5; loop++ ) { 
      printf( "\nEnter the student's average: " ); 
      scanf( "%d", &average ); 
 
      /* determine and display corresponding quality points */ 
      printf( "%d on a 4 point scale is %d\n", 
          average, qualityPoints( average ) ); 
   } /* end for */ 
 
   return 0; /* indicate successful termination */ 
 
} /* end main */ 
 
/* qualityPoints takes average in range 0 to 100 and 
      returns corresponding quality points on 0 to 4 scale */ 
int qualityPoints( int average ) 
{ 
 
   /* 90 <= average <= 100 */ 
   if ( average >= 90 ) { 
      return 4; 
   } /* end if */ 
   else if ( average >= 80 ) { /* 80 <= average <= 89 */ 
      return 3; 
   } /* end else if */ 
   else if ( average >= 70 ) { /* 70 <= average <= 79 */ 
      return 2; 
   } /* end else if */ 
   else if ( average >= 60 ) { /* 60 <= average <= 69 */ 
      return 1; 
   } /* end else if */ 
   else { /* 0 <= average < 60 */ 
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      return 0; 
   } /* end else */ 
 
} /* end function qualityPoints */ 
 
 

Enter the student's average: 92 
92 on a 4 point scale is 4 
 

Enter the student's average: 87 
87 on a 4 point scale is 3 
 

Enter the student's average: 75 
75 on a 4 point scale is 2 
 

Enter the student's average: 63 
63 on a 4 point scale is 1 
 

Enter the student's average: 22 
22 on a 4 point scale is 0 
 

 
– 

/* Exercise 5.24 Solution */ 
#include <stdio.h> 
#include <math.h> 
 
/* function prototype */ 
double distance( double xOne, double yOne, double xTwo, double yTwo ); 
 
int main() 
{ 
   double x1; /* x coordinate of first point */ 
   double y1; /* y coordinate of first point */ 
   double x2; /* x coordinate of second point */ 
   double y2; /* y coordinate of second point */ 
   double dist; /* distance between two points */ 
 
   /* prompt for first point coordinates */ 
   printf( "Enter the first point: " ); 
   scanf( "%lf%lf", &x1, &y1 ); 
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   /* prompt for second point coordinates */ 
   printf( "Enter the second point: " ); 
   scanf( "%lf%lf", &x2, &y2 ); 
 
   dist = distance( x1, y1, x2, y2 ); /* calculate distance */ 
 
   printf( "Distance between ( %.2f, %.2f )" 
          " and ( %.2f, %.2f ) is %.2f\n", 
          x1, y1, x2, y2, dist ); 
 
   return 0; /* indicate successful termination */ 
 
} /* end main */ 
 
/* distance calculates distance between 2 points 
   given by (xOne, yOne) and (xTwo, yTwo) */ 
double distance( double xOne, double yOne, double xTwo, double yTwo ) 
{ 
   double distance; /* distance between two points */ 
 
   distance = sqrt( pow( xOne - xTwo, 2 ) + pow( yOne - yTwo, 2 ) ); 
 
   return distance; 
 
} /* end function distance */ 
 
 

Enter the first point: 3 4 
Enter the second point: 0 0 
Distance between ( 3.00, 4.00 ) and ( 0.00, 0.00 ) is 5.00 
 

 
– 

/* Exercise 5.25 Solution */ 
#include <stdio.h> 
#include <math.h> 
 
double calculateCharges( double hours ); /* function prototype */ 
 
int main() 
{ 
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   double h;   /* number of hours for current car */ 
   double currentCharge; /* parking charge for current car */ 
   double totalCharges = 0.0;  /* total charges */ 
   double totalHours = 0.0;  /* total number of hours */ 
   int i;     /* loop counter */ 
   int first = 1;    /* flag for printing table headers */ 
 
   printf( "Enter the hours parked for 3 cars: " ); 
 
   /* loop 3 times for 3 cars */ 
   for ( i = 1; i <= 3; i++ ) { 
      scanf( "%lf", &h ); 
      totalHours += h; /* add current hours to total hours */ 
 
      /* if first time through loop, display headers */ 
      if ( first ) { 
          printf( "%5s%15s%15s\n", "Car", "Hours", "Charge" ); 
 
          /* set flag to false to prevent from printing again */ 
          first = 0; 
      } /* end if */ 
 
      /* calculate current car's charge and update total */ 
      totalCharges += ( currentCharge = calculateCharges( h ) ); 
 
      /* display row data for current car */ 
      printf( "%5d%15.1f%15.2f\n", i, h, currentCharge ); 
   } /* end for */ 
 
   /* display row data for totals */ 
   printf( "%5s%15.1f%15.2f\n", "TOTAL", totalHours, totalCharges ); 
 
   return 0; /* indicate successful termination */ 
 
} /* end main */ 
 
/* calculateCharges returns charge according to number of hours */ 
double calculateCharges( double hours ) 
{ 
   double charge; /* calculated charge */ 
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   /* $2 for up to 3 hours */ 
   if ( hours < 3.0 ) { 
      charge = 2.0; 
   } /* end if */ 
 
   /* $.50 for each hour or part thereof in excess of 3 hours */ 
   else if ( hours < 19.0 ) { 
      charge = 2.0 + .5 * ceil( hours - 3.0 ); 
   } /* end else if */ 
   else { /* maximum charge $10 */ 
      charge = 10.0; 
   } /* end else */ 
 
   return charge; /* return calculated charge */ 
 
} /* end function calculateCharges */ 
 

– 
/* Exercise 5.26 Solution */ 
#include <stdio.h> 
 
int integerPower( int b, int e ); 
 
int main() 
{ 
   int exp; /* integer exponent */ 
   int base; /* integer base */ 
 
   printf( "Enter integer base and exponent: " ); 
   scanf( "%d%d", &base, &exp ); 
 
   printf( "%d to the power %d is: %d\n", 
          base, exp, integerPower( base, exp ) ); 
 
          return 0; /* indicate successful termination */ 
 
} /* end main */ 
 
/* integerPower calculates and returns b raised to the e power */ 
int integerPower( int b, int e ) 
{ 
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   int product = 1; /* resulting product */ 
   int i; /* loop counter */ 
 
   /* multiply product times b (e repetitions) */ 
   for ( i = 1; i <= e; i++ ) { 
      product *= b; 
   } /* end for */ 
 
   return product; /* return resulting product */ 
 
} /* end function integerPower */ 
 
 

Enter integer base and exponent: 5 3 
5 to the power 3 is: 125 
 

 
– 

/* Exercise 5.27 Solution */ 
#include <stdio.h> 
 
int quotient( int a, int b ); /* function prototype */ 
int remainder( int a, int b ); /* function prototype */ 
 
int main() 
{ 
   int number; /* input number */ 
   int divisor = 10000; /* current divisor */ 
 
   printf( "Enter an integer between 1 and 32767: " ); 
   scanf( "%d", &number ); 
 
   printf( "The digits in the number are:\n" ); 
 
   /* determine and print each digit */ 
   while ( number >= 10 ) { 
 
      /* if number is >= current divisor, determine digit */ 
      if ( number >= divisor ) { 
 
          /* use quotient to determine current digit */ 
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          printf( "%d ", quotient( number, divisor ) ); 
 
          /* update number to be remainder */ 
          number = remainder( number, divisor ); 
 
          /* update divisor for next digit */ 
          divisor = quotient( divisor, 10 ); 
      } /* end if */ 
      else { /* if number < current divisor, no digit */ 
          divisor = quotient( divisor, 10 ); 
      } /* end else */ 
 
   } /* end while */ 
 
   printf( "%d\n", number ); 
 
   return 0; /* indicate successful termination */ 
 
} /* end main */ 
 
/* Part A: determine quotient using integer division */ 
int quotient( int a, int b ) 
{ 
   return a / b; 
 
} /* end function quotient */ 
 
/* Part B: determine remainder using the remainder operator */ 
int remainder( int a, int b ) 
{ 
   return a % b; 
 
} /* end function remainder */ 
 

– 
/* Exercise 5.28 Solution */ 
#include <stdio.h> 
#include <math.h> 
 
/* function prototype */ 
unsigned seconds( unsigned h, unsigned m, unsigned s ); 
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int main() 
{ 
   int hours; /* current time's hours */ 
   int minutes; /* current time's minutes */ 
   int secs; /* current time's seconds */ 
   int first; /* first time, in seconds */ 
   int second; /* second time, in seconds */ 
   int difference; /* difference between two times, in seconds */ 
 
   printf( "Enter the first time as three integers: " ); 
   scanf( "%d%d%d", &hours, &minutes, &secs ); 
 
   /* calculate first time in seconds */ 
   first = seconds( hours, minutes, secs ); 
 
   printf( "Enter the second time as three integers: " ); 
   scanf( "%d%d%d", &hours, &minutes, &secs ); 
 
   /* calculate second time in seconds */ 
   second = seconds( hours, minutes, secs ); 
 
   /* calculate difference */ 
   difference = fabs( first - second ); 
 
   /* display difference */ 
   printf( "The difference between the times is %d seconds\n", 
          difference ); 
 
   return 0; /* indicate successful termination */ 
 
} /* end main */ 
 
/* seconds returns number of seconds since clock "struck 12" 
   given input time as hours h, minutes m, seconds s */ 
unsigned seconds( unsigned h, unsigned m, unsigned s ) 
{ 
   return 3600 * h + 60 * m + s; 
 
} /* end function seconds */ 
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Enter the first time as three integers: 4 20 39 
Enter the second time as three integers: 7 20 39 
The difference between the times is 10800 seconds 
 

 
– 

/* Exercise 5.29 solution */ 
#include <stdio.h> 
#include <stdlib.h> 
#include <time.h> 
 
void multiplication( void ); /* function prototype */ 
 
int main( void ) 
{ 
   srand( time( NULL ) ); /* seed random number generator */ 
   multiplication(); /* begin multiplication practice */ 
 
   return 0; /* indicate successful termination */ 
 
} /* end main */ 
 
/* multiplication produces pairs of random numbers and 
   prompts user for product */ 
void multiplication( void ) 
{ 
   int x; /* first factor */ 
   int y; /* second factor */ 
   int response = 0; /* user response for product */ 
 
   /* use sentinel-controlled repetition */ 
   printf( "Enter -1 to end.\n" ); 
 
   /* loop while sentinel value not read from user */ 
   while ( response != -1 ) { 
      x = rand() % 10; /* generate 1-digit random number */ 
      y = rand() % 10; /* generate another 1-digit random number */ 
 
      printf( "How much is %d times %d? ", x, y ); 
      scanf( "%d", &response ); 
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      /* loop while not sentinel value or correct response */ 
      while ( response != -1 && response != x * y ) { 
          printf( "No. Please try again.\n? " ); 
          scanf( "%d", &response ); 
      } /* end while */ 
 
      /* correct response */ 
      if ( response != -1 ) { 
          printf( "Very good!\n\n" ); 
      } /* end if */ 
 
   } /* end while */ 
 
   printf( "That's all for now. Salam.\n" ); 
 
} /* end function multiplication */ 
 
 

Enter -1 to end. 
How much is 0 times 7? 0 
Very good! 
 

How much is 0 times 0? 0 
Very good! 
 

How much is 2 times 6? 18 
No. Please try again. 
? 12 
Very good! 
 

How much is 5 times 0? 0 
Very good! 
 

How much is 9 times 2? 18 
Very good! 
 

How much is 6 times 1? -1 
That's all for now. Salam. 
 

 
 
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– 
/* Exercise 5.30 Solution */ 
#include <stdio.h> 
#include <stdlib.h> 
#include <time.h> 
 
void correctMessage( void ); /* function prototype */ 
void incorrectMessage( void ); /* function prototype */ 
void multiplication( void ); /* function prototype */ 
 
int main() 
{ 
   srand( time( NULL ) ); /* seed random number generator */ 
   multiplication(); /* begin multiplication practice */ 
 
   return 0; /* indicate successful termination */ 
 
} /* end main */ 
 
/* correctMessage randomly chooses response to correct answer */ 
void correctMessage( void ) 
{ 
 
   /* generate random number between 0 and 3 */ 
   switch ( rand() % 4 ) { 
 
      /* display a random response */ 
      case 0: 
          printf( "Very good!\n\n" ); 
          break; /* exit switch */ 
 
      case 1: 
          printf( "Excellent!\n\n" ); 
          break; /* exit switch */ 
 
      case 2: 
          printf( "Nice work!\n\n" ); 
          break; /* exit switch */ 
 
      case 3: 
          printf( "Keep up the good work!\n\n" ); 
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          break; /* exit switch */ 
   } /* end switch */ 
 

} /* end function correctMessage */ 
 

/* incorrectMessage randomly chooses response to incorrect answer 
*/ 
void incorrectMessage( void ) 
{ 
 

   /* generate random number between 0 and 3 */ 
   switch ( rand() % 4 ) { 
 

      /* display random response */ 
      case 0: 
          printf( "No. Please try again.\n? " ); 
          break; /* exit switch */ 
 

      case 1: 
          printf( "Wrong. Try once more.\n? " ); 
          break; /* exit switch */ 
 

      case 2: 
          printf( "Don't give up!\n? " ); 
          break; /* exit switch */ 
 

      case 3: 
          printf( "No. Keep trying.\n? " ); 
          break; /* exit switch */ 
   } /* end switch */ 
 

} /* end function incorrectMessage */ 
 

/* multiplication produces pairs of random numbers and 
   prompts user for product */ 
void multiplication( void ) 
{ 
   int x;          /* first factor */ 
   int y;         /* second factor */ 
   int response = 0; /* user response for product */ 
 

   /* use sentinel-controlled repetition */ 
   printf( "Enter -1 to end.\n" ); 
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   /* loop while sentinel value not read from user */ 
   while ( response != -1 ) { 
      x = rand() % 10; /* generate 1-digit random number */ 
      y = rand() % 10; /* generate another 1-digit random number */ 
 

      printf( "How much is %d times %d? ", x, y ); 
      scanf( "%d", &response ); 
 

      /* loop while not sentinel value or correct response */ 
      while ( response != -1 && response != x * y ) { 
          incorrectMessage(); 
          scanf( "%d", &response ); 
      } /* end while */ 
 

      /* correct response */ 
      if ( response != -1 ) { 
          correctMessage(); 
      } /* end if */ 
 

   } /* end while */ 
 

   printf( "That's all for now. Salam.\n" ); 
} /* end function multiplication */ 
 
 

Enter -1 to end. 
How much is 7 times 6? 42 
Very good! 
 

How much is 8 times 5? 40 
Excellent! 
 

How much is 7 times 2? 15 
No. Please try again. 
? 14 
Keep up the good work! 
 

How much is 9 times 6? 54 
Keep up the good work! 
 

How much is 3 times 7? -1 
That's all for now. Salam. 
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 
 
–– #define 

  
 

  
#define

 
#define SIZE 10 

 ( b[10] ) 
 9 
 
 #include 
  
 
  
 #define

 
#define VALUE 120 

 
–– printf( “%c\n”, f[ 6 ] );                                                         

 scanf( “%f”, &b[ 4 ] ); 

 for ( loop = 0; loop <= 4; loop++ ) 
   g[ loop ] = 8; 

 for ( loop = 0; loop <= 99; loop++ ) 
   sum += c[ loop ]; 

 for ( loop = 0; loop <= 10; loop++ ) 
   b[ loop ] = a[ loop ]; 

 smallest = largest = w[ 0 ]; 
 

for ( loop = 1; loop <= 98; loop++ ) 
   if ( w[ loop ] < smallest ) 
      smallest = w[ loop ]; 
   else if ( w[ loop ] > largest ) 
      largest = w[ loop ]; 
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  

–– for ( i = 0; i <= 9; i++ ) 
   counts[ i ] = 0; 

 for ( i = 0; i <= 14; i++ ) 
   ++bonus[ i ]; 

 for ( i = 0; i <= 11; i++ ) { 
   printf( “Enter a temperature: ” ); 
   scanf( “%f”, &monthlyTemperatures[ i ] ); 
} 

 for ( i = 0; i <= 4; i++ ) { 
   printf( “%d\t”, bestScores[ i ] ); 

 
– str6salam

(terminating NULL character) 
 

printf( "%d %d %d\n", a[ 0 ], a[ 1 ], a[ 2 ] );                             

 
             

double f[ 3 ] = { 1.1, 10.01, 100.001 }; 
 
– i( (ii)(iii) 

 (iv) (v) (vi) 
 (vii)   
 
– 

/* Exercise 6.6 Solution */ 
#include <stdio.h> 
 
int main() 
{  
   int salaries[ 11 ] = { 0 }; /* array to hold salary counts */ 
   int sales;                  /* current employee's sales */ 
   double salary;              /* current employee's salary */ 
   double i = 0.09;            /* commission percentage */ 
 
   /* prompt user for gross sales */ 
   printf( "Enter employee gross sales ( -1 to end ): " ); 
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   scanf( "%d", &sales ); 
 
   /* while sentinel value not read from user */ 
   while ( sales != -1 ) {  
 
      /* calculate salary based on sales */ 
      salary = 200.0 + sales * i; 
      printf( "Employee Commission is $%.2f\n", salary ); 
 
      /* update appropriate salary range */ 
      if ( salary >= 200 && salary < 1000 ) { 
         ++salaries[ ( int ) salary / 100 ]; 
      } /* end if */ 
      else if ( salary >= 1000 ) { 
         ++salaries[ 10 ]; 
      } /* end else if */ 
       
      /* prompt user for another employee sales amount */ 
      printf( "\nEnter employee gross sales ( -1 to end ): " ); 
      scanf( "%d", &sales ); 
   } /* end while */ 
 
   /* display table of ranges and employees in each range */ 
   printf( "\nEmployees in the range:\n" ); 
   printf( "$200-$299 : %d\n", salaries[ 2 ] ); 
   printf( "$300-$399 : %d\n", salaries[ 3 ] ); 
   printf( "$400-$499 : %d\n", salaries[ 4 ] ); 
   printf( "$500-$599 : %d\n", salaries[ 5 ] ); 
   printf( "$600-$699 : %d\n", salaries[ 6 ] ); 
   printf( "$700-$799 : %d\n", salaries[ 7 ] ); 
   printf( "$800-$899 : %d\n", salaries[ 8 ] ); 
   printf( "$900-$999 : %d\n", salaries[ 9 ] ); 
   printf( "Over $1000: %d\n", salaries[ 10 ] ); 
 
   return 0; /* indicate successful termination */ 
 
} /* end main */ 
 
 

Enter employee gross sales ( -1 to end ): 3000 
Employee Commission is $470.00 
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Enter employee gross sales ( -1 to end ): 1000 
Employee Commission is $290.00 
 

Enter employee gross sales ( -1 to end ): 10000 
Employee Commission is $1100.00 
 

Enter employee gross sales ( -1 to end ): 8000 
Employee Commission is $920.00 
 

Enter employee gross sales ( -1 to end ): 200 
Employee Commission is $218.00 
 

Enter employee gross sales ( -1 to end ): 7000 
Employee Commission is $830.00 
 

Enter employee gross sales ( -1 to end ): -1 
 
Employees in the range: 
$200-$299 : 2 
$300-$399 : 0 
$400-$499 : 1 
$500-$599 : 0 
$600-$699 : 0 
$700-$799 : 0 
$800-$899 : 1 
$900-$999 : 1 
Over $1000: 1 
 

 

– 
/* Exercise 6.7 Solution */ 
#include <stdio.h> 
#define MAX 10 
 
int main() 
{  
 
   /* initialize array a with initializer list */ 
   int a[ MAX ] = { 10, 9, 8, 7, 6, 5, 4, 3, 2, 1}; 
   int i;    /* loop counter */ 
   int pass; /* loop counter */ 
   int hold; /* temporary variable for swapping */ 
   int swap; /* flag to break loop if elements are sorted */ 
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   printf( "Data items in original order\n" ); 
 
   /* display original, unsorted array */ 
   for ( i = 0; i < MAX; i++ ) { 
      printf( "%4d", a[ i ] ); 
   } /* end for */ 
 
   printf( "\n\n" ); 
 
   /* begin sorting the array */ 
   for ( pass = 1; pass < MAX; pass++ ) {  
      swap = 0; 
 
      /* traverse and compare unsorted part of array */ 
      for ( i = 0; i < MAX - pass; i++ ) { 
 
         /* compare adjacent array elements */ 
         if ( a[ i ] > a[ i + 1 ] ) {  
            swap = 1; /* raise flag if any elements are swapped */ 
            hold = a[ i ]; 
            a[ i ] = a[ i + 1 ]; 
            a[ i + 1 ] = hold; 
         } /* end if */ 
 
      } /* end for */ 
 
      printf( "After Pass %d: ", pass ); 
 
      /* display array after each pass */ 
      for ( i = 0; i <= MAX-pass; i++ ) { 
         printf( "  %d", a[ i ] );  
      } /* end for */ 
 
      printf( "\n" ); 
 
      /* break loop if array is sorted */ 
      if ( !swap ) { 
         break; 
      } /* end if */ 
 
   } /* end for */ 
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   printf( "\nData items in ascending order\n" ); 
 
   /* display array in sorted order */ 
   for ( i = 0; i < 10; i++ ) { 
      printf( "%4d", a[ i ] ); 
   } /* end for */ 
 
   printf( "\n" ); 
 
   return 0; /* indicate successful termination */ 
 
} /* end main */ 
 
 

Data items in original order 
    10   9     8    7    6    5    4    3    2    1 
 

After Pass 1:    9   8   7   6   5   4   3   2   1   10 
After Pass 2:    8   7   6   5   4   3   2   1   9 
After Pass 3:    7   6   5   4   3   2   1   8 
After Pass 4:    6   5   4   3   2   1   7 
After Pass 5:    5   4   3   2   1   6 
After Pass 6:    4   3   2   1   5 
After Pass 7:    3   2   1   4 
After Pass 8:    2   1   3 
After Pass 9:    1   2 
 

Data items in ascending order 
      1    2    3    4    5    6    7    8    9    10 
 

 
– 

/* Exercise 6.8 Solution */ 
#include <stdio.h> 
#define SIZE 100 
 
void mean( int answer[] );             /* function prototype */ 
void median( int answer[] );           /* function prototype */ 
void mode( int freq[], int answer[] ); /* function prototype */ 
 
int main() 
{  
 



 ٤٧١

   /* array of responses */ 
   int response[ SIZE ] = { 6, 7, 8, 9, 8, 7, 8, 9, 8, 9, 
                            7, 8, 9, 5, 9, 8, 7, 8, 7, 1, 
                            6, 7, 8, 9, 3, 9, 8, 7, 1, 7, 
                            7, 8, 9, 8, 9, 8, 9, 7, 1, 9, 
                            6, 7, 8, 7, 8, 7, 9, 8, 9, 2, 
                            7, 8, 9, 8, 9, 8, 9, 7, 5, 3, 
                            5, 6, 7, 2, 5, 3, 9, 4, 6, 4, 
                            7, 8, 9, 6, 8, 7, 8, 9, 7, 1, 
                            7, 4, 4, 2, 5, 3, 8, 7, 5, 6, 
                            4, 5, 6, 1, 6, 5, 7, 8, 7, 9}; 
   int frequency[ 10 ] = { 0}; /* array of response frequencies */ 
    
   mean( response ); /* process mean */ 
   median( response ); /* process median */ 
   mode( frequency, response ); /* process mode */ 
 
   return 0; /* indicates successful termination */ 
 
} /* end main */ 
 
/* calculate average of all response values */ 
void mean( int answer[] )             
{  
   int j;         /* loop counter */ 
   int total = 0; /* total of all response values */ 
    
   printf( "%s\n%s\n%s\n", "******", " Mean", "******" ); 
    
   /* total response values */ 
   for ( j = 0; j <= SIZE - 1; j++ ) { 
      total += answer[ j ]; 
   } /* end for */ 
    
   /* output results */ 
   printf( "The mean is the average value of the data\n" ); 
   printf( "items. The mean is equal to the total of\n" ); 
   printf( "all the data items divided by the number\n" ); 
   printf( "of data items ( %d ). ,", SIZE ); 
   printf( "The mean value for this run is: " ); 
   printf( "%d / %d = %.4f\n\n", total, SIZE, ( double ) total / SIZE ); 
} /* end function mean */ 
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/*sort an array and determine median element's value */ 
void median( int answer[] )                
{  
   int loop;     /* loop counter */ 
   int pass;     /* loop counter */ 
   int hold;     /* temporary variable for swapping */ 
   int firstRow; /* flag to indicate first row of array */ 
    
   printf( "\n%s\n%s\n%s\n", "******", "Median", "******" ); 
   printf( "The unsorted array of responses is\n" ); 
    
   /* display unsorted array */ 
   for ( loop = 0, firstRow = 1; loop <= SIZE - 1; loop++ ) {  
 
      /* start a new line */ 
      if ( loop % 20 == 0 && !firstRow ) { 
         printf( "\n" ); 
      } /* end if */ 
          
      printf( "%2d", answer[ loop ] ); 
      firstRow = 0; 
   } /* end for */ 
    
   printf( "\n\n" ); 
    
   /* sort array */ 
   for ( pass = 0; pass <= SIZE - 2; pass++ ) { 
 
      /* compare elements and swap if necessary */ 
      for ( loop = 0; loop <= SIZE - 2; loop++ ) { 
 
         /* swap elements */ 
         if ( answer[ loop ] > answer[ loop + 1 ] ) {  
            hold = answer[ loop ]; 
            answer[ loop ] = answer[ loop + 1 ]; 
            answer[ loop + 1 ] = hold; 
         } /* end if */ 
 
      } /* end for */ 
 
   } /* end for */ 
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   printf( "The sorted array is\n" ); 
    
   /* display sorted array */ 
   for ( loop = 0, firstRow = 1; loop <= SIZE - 1; loop++ ) {  
 
      /* start a new line */ 
      if ( loop % 20 == 0 && !firstRow ) { 
         printf( "\n" ); 
      } /* end if */ 
 
      printf( "%2d", answer[ loop ] ); 
      firstRow = 0; 
   } /* end for */ 
    
   printf( "\n\n" ); 
 
   /* even number of elements */ 
   if ( SIZE % 2 == 0 ) {      
      printf( "The median is the average of elements %d",  
         ( SIZE + 1 ) / 2 ); 
      printf( " and %d of", 1 + ( SIZE + 1 ) / 2 ); 
      printf( " the sorted %d element array.\n", SIZE ); 
      printf( "For this run the median is " ); 
      printf( "%.1f\n\n", ( double )( answer[ ( SIZE + 1 ) / 2 ] + 
         answer[ ( SIZE + 1 ) / 2 + 1 ] ) / 2 ); 
   } /* end if */ 
   else { /* odd number of elements  */ 
      printf( "The median is element %d of ", ( SIZE + 1 ) / 2 ); 
      printf( "the sorted %d element array.\n", SIZE ); 
      printf( "For this run the median is " ); 
      printf( "%d\n\n", answer[ ( SIZE + 1 ) / 2 - 1 ] ); 
   } /* end else */ 
 
} /* end function median */ 
 
/* determine most frequent response */ 
void mode( int freq[], int answer[] )          
{  
   int rating;             /* loop counter */ 
   int loop;               /* loop counter */ 
   int largest = 0;        /* represents largest frequency */ 
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   int array[ 10 ] = { 0}; /* array used to hold largest frequencies */ 
   int count = 0;          /* flag to count number of modes */ 
 
   printf( "\n%s\n%s\n%s\n", "******", " Mode", "******" ); 
    
   /* set all frequencies to 0 */ 
   for ( rating = 1; rating <= 9; rating++ ) { 
      freq[ rating ] = 0; 
   } /* end for */ 
     
   /* traverse array and increment corresponding frequency */ 
   for ( loop = 0; loop <= SIZE - 1; loop++ ) { 
      ++freq[ answer[ loop ] ]; 
   } /* end for */ 
       
   printf( "%s%11s%19s\n\n", "Response", "Frequency", "Histogram" ); 
   printf( "%54s\n", "1    1    2    2" ); 
   printf( "%54s\n\n", "5    0    5    0    5" ); 
    
   /* display values and frequency */ 
   for ( rating = 1; rating <= 9; rating++ ) {  
      printf( "%8d%11d          ", rating, freq[ rating ] ); 
       
      /* test if current frequency is greater than largest frequency */ 
      if ( freq[ rating ] > largest ) {  
         largest = freq[ rating ]; 
          
         /* set values of array to 0 */ 
         for ( loop = 0; loop < 10; loop++ ) { 
            array[ loop ] = 0; 
         } /* end for */ 
 
         /* add new largest frequency to array */ 
         array[ rating ] = largest; 
         ++count; 
      } /* end if */ 
      /* if current frequency equals largest, add current to array */ 
      else if ( freq[ rating ] == largest ) {  
         array[ rating ] = largest; 
         ++count; 
      } /* end else if */ 
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      /* display histogram */ 
      for ( loop = 1; loop <= freq[ rating ]; loop++ ) { 
         printf( "*" ); 
      } /* end for */ 
          
      printf( "\n" ); 
   } /* end for */ 
    
   printf( "\n" ); 
 
   /* if more than one mode */ 
   if ( count > 1 ) { 
      printf( "The modes are:  " ); 
   } /* end if */ 
   else { /* only one mode */ 
      printf( "The mode is: " ); 
   } /* end else */ 
 
   /* display mode(s) */ 
   for ( loop = 1; loop <= 9; loop++ ) { 
      
      if ( array[ loop ] != 0 ) { 
         printf( "%d with a frequency of %d\n\t\t", loop, array[ loop ] ); 
      } /* end if */ 
 
   } /* end for */ 
 
   printf( "\n" ); 
} /* end function mode */ 
 
 

****** 
 Mean 
****** 
The mean is the average value of the data 
items. The mean is equal to the total of 
all the data items divided by the number 
of data items ( 100 ). ,The mean value for this run is: 662 / 100 = 6.6200 
 
 
****** 
Median 
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****** 
The unsorted array of responses is 
   6 7 8 9 8 7 8 9 8 9 7 8 9 5 9 8 7 8 7 1 
   6 7 8 9 3 9 8 7 1 7 7 8 9 8 9 8 9 7 1 9 
   6 7 8 7 8 7 9 8 9 2 7 8 9 8 9 8 9 7 5 3 
   5 6 7 2 5 3 9 4 6 4 7 8 9 6 8 7 8 9 7 1 
   7 4 4 2 5 3 8 7 5 6 4 5 6 1 6 5 7 8 7 9 
 

The sorted array is 
   1 1 1 1 1 2 2 2 3 3 3 3 4 4 4 4 4 5 5 5 
   5 5 5 5 5 6 6 6 6 6 6 6 6 6 7 7 7 7 7 7 
   7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 8 8 8 
   8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 
   9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 
 

The median is the average of elements 50 and 51 of the sorted 100 element array. 
 

For this run the median is 7.0 
 
 

****** 
 Mode 
****** 
Response    Frequency          Histogram 
                                                    1        1       2         2 
                                           5       0        5       0         5 
          1          5          *****                              
          2          3          *** 
          3          4          **** 
          4          5          ***** 
          5          8          ******** 
          6          9          ********* 
          7        23          *********************** 
          8        23          *********************** 
          9        20          ******************** 
The modes are:   7 with a frequency of 23 
                           8 with a frequency of 23 
 

 

– 
/* Exercise 6.9 Solution */ 
#include <stdio.h> 
#define MAX 20 
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int main() 
{  
   int a[ MAX ] = { 0 }; /* array for user input */  
   int i;                /* loop counter */ 
   int j;                /* loop counter */ 
   int k = 0;            /* number of values currently entered */ 
   int duplicate;        /* flag for duplicate values */ 
   int value;            /* current value */ 
 
   printf( "Enter 20 integers between 10 and 100:\n" ); 
 
   /* get 20 integers from user */ 
   for ( i = 0; i <= MAX - 1; i++ ) {  
      duplicate = 0; 
      scanf( "%d", &value ); 
 
      /* test if integer is a duplicate */ 
      for ( j = 0; j < k; j++ ) { 
 
         /* if duplicate, raise flag and break loop */ 
         if ( value == a[ j ] ) {  
            duplicate = 1; 
            break; 
         } /* end if */ 
           
      } /* end for */ 
        
      /* if number is not a duplicate enter it in array */ 
      if ( !duplicate ) { 
         a[ k++ ] = value; 
      } /* end if */ 
 
   } /* end for */ 
 
   printf( "\nThe nonduplicate values are:\n" ); 
 
   /* display array of nonduplicates */ 
   for ( i = 0; a[ i ] != 0; i++ ) { 
      printf( "%d  ", a[ i ] ); 
   } /* end for */ 
 
   printf( "\n" ); 
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   return 0; /* indicate successful termination */ 
 
} /* end main */ 
 
 

Enter 20 integers between 10 and 100: 
10 11 12 13 14 15 16 17 18 19 20 21 10 11 12 13 14 15 16 17 
 

The nonduplicate values are: 
10  11  12  13  14  15  16  17  18  19  20  21 
 

 

 
– 

/* Exercise 6.10 Solution */ 
#include <stdio.h> 
#include <stdlib.h> 
#include <time.h> 
 
int main() 
{  
   long i;                /* loop counter */ 
   int j;                 /* loop counter */ 
   int x;                 /* first die */ 
   int y;                 /* second die */ 
   int sum[ 13 ] = { 0 }; /* count occurrences of each combination */ 
 
   /* array expected contains counts for the expected  
      number of times each sum occurs in 36 rolls of the dice */ 
   int expected[ 13 ] = { 0, 0, 1, 2, 3, 4, 5, 6, 5, 4, 3, 2, 1}; 
       
   srand( time( NULL ) ); /* seed random number generator */ 
    
   /* roll dice 36,000 times */ 
   for ( i = 1; i <= 36000; i++ ) {  
      x = 1 + rand() % 6;  
      y = 1 + rand() % 6; 
      ++sum[ x + y ]; 
   } /* end for */ 
    
   printf( "%10s%10s%10s%10s\n", "Sum", "Total", "Expected", "Actual" ); 
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   /* display results of rolling dice */ 
   for ( j = 2; j <= 12; j++ ) { 
      printf( "%10d%10d%9.3f%%%9.3f%%\n", j, sum[ j ],  
         100.0 * expected[ j ] / 36, 100.0 * sum[ j ] / 36000 ); 
   } /* end for */ 
 
   return 0; /* indicate successful termination */ 
 
} /* end main */ 
 
 

         Sum          Total      Expected      Actual 
            2             1018        2.778%      2.828% 
            3             2008        5.556%      5.578% 
            4             3020        8.333%      8.389% 
            5             4024      11.111%    11.178% 
            6             4891      13.889%    13.586% 
            7             6011      16.667%    16.697% 
            8             5065      13.889%    14.069% 
            9             3984      11.111%    11.067% 
          10             2970        8.333%      8.250% 
          11             1989        5.556%      5.525% 
          12             1020        2.778%      2.833% 
 

 
– 

/* Exercise 6.11 Solution */ 
#include <stdio.h>
#include <ctype.h>
 
int main()
{ 
   int plane[ 11 ] = { 0 }; /* seats on the plane */
   int i = 0;               /* counter */
   int firstClass= 1;       /* first class seats start at 1 */
   int economy = 6;         /* economy seats start at 6 */
   int choice;              /* user's choice */
   char response[ 2 ];      /* user's response */
   
   /* loop 10 times */
   while ( i < 10 ) { 
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      printf( "\n%s\n%s\n? ", "Please type 1 for \"first class\"",
             "Please type 2 for \"economy\"" );
      scanf( "%d", &choice );

      /* if user selects first class */
      if ( choice == 1 ) { 

         /* if seats are available in first class */
         if ( !plane[ firstClass ] && firstClass <= 5 ) { 
            printf( "Your seat assignment is %d\n", firstClass );
            plane[ firstClass++ ] = 1;
            i++;
         } /* end if */
         /* if no first class seats, but economy seats available */
         else if ( firstClass > 5 && economy <= 10 ) { 

            /* ask if passenger would like to sit in economy */
            printf( "The first class section is full.\n" );
            printf( "Would you like to sit in the economy" );
            printf( " section ( Y or N )? " );
            scanf( "%s", response );

            /* if response is yes, then assign seat */
            if ( toupper( response[ 0 ] ) == 'Y' ) { 
               printf( "Your seat assignment is %d\n", economy );
               plane[ economy++ ] = 1;
               i++;
            } /* end if */
            else { /* print next departure */
               printf( "Next flight leaves in 3 hours.\n" );
            } /* end else */

         } /* end else if */
         else { /* print next departure */
            printf( "Next flight leaves in 3 hours.\n" );
         } /* end else */

      } /* end if */
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      else { /* if user selects economy */
 
         /* if seats available, assign seat */
         if ( !plane[ economy ] && economy <= 10 ) { 
            printf( "Your seat assignment is %d\n", economy );
            plane[ economy++ ] = 1;
            i++;
         } /* end if */
         /* if only first class seats are available */
         else if ( economy > 10 && firstClass <= 5 ) { 
 
            /* ask if first class is suitable */
            printf( "The economy section is full.\n" );
            printf( "Would you like to sit in first class" );
            printf( " section ( Y or N )? " );
            scanf( "%s", response );
 
            /* if response is yes, assign seat */
            if ( toupper( response[ 0 ] ) == 'Y' ) { 
               printf( "Your seat assignment is %d\n", firstClass );
               plane[ firstClass++ ] = 1;
               i++;
            } /* end if */
            else { /* print next departure */
               printf( "Next flight leaves in 3 hours.\n" );
            } /* end else */
 
         } /* end else if */
         else { /* print next departure */
            printf( "Next flight leaves in 3 hours.\n" ); 
         } /* end else */
 
      } /* end else */
 
   } /* end while */
 
   printf( "\nAll seats for this flight are sold.\n" );
 
   return 0; /* indicate successful termination */
 
} /* end main */ 
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Please type 1 for "first class" 
Please type 2 for "economy" 
? 2 
Your seat assignment is 6 
 

Please type 1 for "first class" 
Please type 2 for "economy" 
? 1 
Your seat assignment is 1 
 

Please type 1 for "first class" 
Please type 2 for "economy" 
? 2 
Your seat assignment is 7 
. 
. 
. 
Please type 1 for "first class" 
Please type 2 for "economy" 
? 1 
The first class section is full. 
Would you like to sit in the economy section ( Y or N )? n 
Next flight leaves in 3 hours. 
 

Please type 1 for "first class" 
Please type 2 for "economy" 
? 1 
The first class section is full. 
Would you like to sit in the economy section ( Y or N )? y 
Your seat assignment is 9 
 

Please type 1 for "first class" 
Please type 2 for "economy" 
? 2 
Your seat assignment is 10 
 

All seats for this flight are sold. 
 

 

– 
/* Exercise 6.12 Solution */ 
#include <stdio.h> 
#define SIZE 1000 
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int main() 
{  
   int array[ SIZE ]; /* array to indicate prime numbers */ 
   int loop;          /* loop counter */ 
   int loop2;         /* loop counter */ 
   int count = 0;     /* total prime numbers */ 
 
   /* set all array elements to 1 */ 
   for ( loop = 0; loop < SIZE; loop++ ) { 
      array[ loop ] = 1; 
   } /* end for */ 
 
   /* test for multiples of current subscript */ 
   for ( loop = 1; loop < SIZE; loop++ ) { 
 
      /* start with array subscript two */ 
      if ( array[ loop ] == 1 && loop != 1 ) { 
 
         /* loop through remainder of array */ 
         for ( loop2 = loop; loop2 <= SIZE; loop2++ ) { 
 
            /* set to zero all multiples of loop */ 
            if ( loop2 % loop == 0 && loop2 != loop ) { 
               array[ loop2 ] = 0; 
            } /* end if */ 
 
         } /* end for */ 
 
      } /* end if */ 
 
   } /* end for */ 
 
   /* display prime numbers in the range 2 - 197 */ 
   for ( loop = 2; loop < SIZE; loop++ ) { 
 
      if ( array[ loop ] == 1 ) {  
         printf( "%3d is a prime number.\n", loop ); 
         ++count; 
      } /* end if */ 
 
   } /* end for */ 
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   printf( "A total of %d prime numbers were found.\n", count ); 
 
   return 0; /* indicate successful termination */ 
 
} /* end main */ 
 
 

  2 is a prime number. 
  3 is a prime number. 
  5 is a prime number. 
  7 is a prime number. 
11 is a prime number. 
13 is a prime number. 
17 is a prime number. 
19 is a prime number. 
. 
. 
. 
971 is a prime number. 
977 is a prime number. 
983 is a prime number. 
991 is a prime number. 
997 is a prime number. 
A total of 168 prime numbers were found. 
 

 
 
 

 
 
 
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 
 
–– s(pointer 

to) char 
 'c'%c'c'"c" 

 
 (literal character)%

%% 
%%% 
 
 cchar 
"Monday"%1s 
 
 "\" 
\" 
 
  
%d%d 
 
  
%c

 
 
  

  
 

–– printf( "%10d\n", 1234 ); 

  printf( "%+.3e\n", 123.456789 ); 

  scanf( "%lf", &number ); 

  printf( "%#o\n", 100 ); 

  scanf( "%s", string ); 
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  scanf( "%[0123456789]", n ); 

  printf( "%*.*f\n", x, y, 87.4573 ); 

  scanf( "%f%%", &percent ); 

  printf( "%+20.3l_f\n", 3.333333 ); 

 
–– printf( “%-15.8u”, ( unsigned ) 40000 ); 

  scanf( “%x”, hex ); 

  printf( “%+d %d\n”, 200, 200 ); 

  printf( %#x\n”, 100 ); 

  scanf( “%[^p]”, s ); 

  printf( “%09.3f\n”, 1.234 ); 

  scanf( “%d%*c%d%*c%d”, &hour, &minute, &second ); 

  scanf( “\”%[^\”]”, s ); 

  scanf( “%d:%d:%d:”, &hour, &minute, &second ); 

 
–– 10000 

 %c 
 1024.988 
 021 

 0X11          
 1.008837e+03 

1000000 
 +1000000        

 4.45E+02      
 4.4e+02     3 
 %d 
 
–– printf( “%s\n”, “Happy Eid” ); 

  printf( “%s\n”, “Salam” ); 

  printf( “%s\n”, “This is a string” ); 

  printf( “\“%s\””, “See You” ); 

  printf( “%s\n”, day ); 
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  printf( “Enter your name: “ ); 

  printf( “%f”, 123.456 ); 

  printf( “%c%c\n”, ‘O’, ‘K’ ); 

  scanf( “%c”, &s[ 7 ] ); 

 
– 

/* Exercise 7.6 Solution */
#include <stdio.h>
#include <stdlib.h>
#include <time.h>

int main()
{ 
   int a[ 10 ] = { 0 }; /* random integers from 1 to 1000 */
   int i;               /* loop counter */
   int count;           /* number of characters in current value */
   int totalCount = 0;  /* total characters in array */
   
   srand( time( NULL ) );
   
   /* fill the array with random numbers */
   for ( i = 0; i <= 9; i++ ) {
      a[ i ] = 1 + rand() % 1000;
   } /* end for */
    
   /* print table headers */
   printf( "%s\t%s\n", "Value", "Total characters" );
     
   /* loop through 10 elements */
   for ( i = 0; i <= 9; i++ ) { 
      printf( "%d%n", a[ i ], &count );
      totalCount+= count; /* update totalCount */
      printf( "\t%d\n", totalCount );
   } /* end for */

   return 0; /* indicate successful termination */

} /* end main */ 
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Value      
 

Total characters 
842 3 
18 5 
220 8 
658 11 
275 14 
647 17 
657 20 
623 23 
242 26 
471 29 

 

 
– 

/* Exercise 7.7 Solution */
#include <stdio.h>

int main()
{ 
   int i; /* loop counter */
   int x; /* first integer from user */
   int y; /* second integer from user */
   
   /* loop four times */
   for ( i = 1; i <= 4; i++ ) { 
      printf( "\nEnter two integers: " );
      scanf( "%i%d", &x, &y );
      printf( "%d %d\n", x, y );  
   } /* end for */

   return 0; /* indicate successful termination */

} /* end main */ 
 
 

Enter two integers: 10  10 
10  10 
 

Enter two integers: -10  -10 
-10  -10 
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Enter two integers: 010  010 
8  10 
 

Enter two integers: 010  010 

16  0 
 

 
– 

/* Exercise 7.8 Solution */
#include <stdio.h>

int main()
{ 

   /* print the integer 12345 */
   printf( "%10d\n", 12345 );
   printf( "%5d\n", 12345 );
   printf( "%2d\n\n", 12345 );
   
   /* print the floating-point value 1.2345 */
   printf( "%10f\n", 1.2345 );
   printf( "%6f\n", 1.2345 );
   printf( "%2f\n", 1.2345 ); 
   
   return 0; /* indicate successful termination */

} /* end main */
 
 

          12345 
12345 
12345 
 

     1.234500 
 1.234500 
 1.234500 
 

 
– 

/* Exercise 7.9 Solution */
#include <stdio.h>




 ٤٩٠

int main()
{ 
   printf( "%.0f\n", 100.453627 );
   printf( "%.1f\n", 100.453627 );
   printf( "%.2f\n", 100.453627 );
   printf( "%.3f\n", 100.453627 );
   printf( "%.4f\n", 100.453627 );

   return 0; /* indicate successful termination */

} /* end main */ 
 
 

100 
100.5 
100.45 
100.454 
100.4536 
 

 
– 

/* Exercise 7.10 Solution */
#include <stdio.h>

int main()
{ 
   int count;         /* length of string */
   char string[ 20 ]; /* string entered by user */
   
   /* read string from user and find length */
   printf( "Enter a string:\n" );
   scanf( "%s%n", string, &count );

   printf( "%*s\n", 2 * count, string ); /* print the string */

   return 0; /* indicate successful termination */

} /* end main */
 
 

Enter a string: 
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salam 
         salam  
 

– 
/* Exercise 7.11 Solution */
#include <stdio.h>

int main()
{ 
   int fahrenheit; /* holds fahrenheit temperature */
   double celcius; /* holds celcius temperature */
   
   printf( "%10s%12s\n", "Fahrenheit", "Celcius" );
   
   /* convert fahrenheit to celsius and display temperatures
      showing the sign for celsius temperatures */
   for ( fahrenheit = 0; fahrenheit <= 212; fahrenheit++ ) { 
      celcius = 5.0 / 9.0 * ( fahrenheit - 32 );
      printf( "%10d%+12.3f\n", fahrenheit, celcius );
   } /* end for */

   return 0; /* indicate successful termination */

} /* end main */ 
 
 

Fahrenheit  
 

Celcius 
               0 
               1 
               2 
               3 
               4 
               5 
               6 
               7 
               . 
               . 
               . 
          204  
          205 

 -17.778 
 -17.222 
 -16.667 
 -16.111 
 -15.556 
 -15.000 
 -14.444 
 -13.889 
 
 
 
 +95.556 
 +96.111 
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          206 
          207 
          208 
          209 
          210 
          211 
          212 

 +96.667 
 +97.222 
 +97.778 
 +98.333 
 +98.889 
 +99.444 
+100.000 

 
– 

/* Exercise 7.12 Solution */
#include <stdio.h>

int main()
{ 

   /* test all escape sequences */
   printf( "The single quote : \'\n" );
   printf( "The double quote : \"\n" );
   printf( "The question mark: \?\n" );
   printf( "The backslash    : \\\n" );

   printf( "The bell. \a\n\n" );

   printf( "Move cursor back one position on current line. *\b*\n" );
   printf( "Move cursor to start of next logical page. *\f*\n" );

   printf( "Move cursor to the beginning of next line. *\n*\n" );
   printf( "Move cursor to the beginning of current line. *\r*\n" );

   printf( "Move cursor to the next horizontal tab position. *\t*\n" );
   printf( "Move cursor to the next vertical tab position. *\v*\n" );

   return 0; /* indicate successful termination */

} /* end main */ 
 

The single quote    : '  
The double quote  : "  
The question mark: ?  
The backslash       : \  
The bell   
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Move cursor back one position on current line. * 
Move cursor to start of next logical page. *?* 
Move cursor to the beginning of next line. * 
* 
*ove cursor to the beginning of current line. * 
Move cursor to the next horizontal tab position. *        * 
Move cursor to the next vertical tab position. *?* 
 
 

– 
/* Exercise 7.13 Solution */
#include <stdio.h>

int main()
{ 
   printf( "Did the \? print at the end of the sentence?\n" );

   return 0; /* indicate successful termination */

} /* end main */ 
 
 

Did the ? print at the end of the sentence? 
 

 
– 

/* Exercise 7.14 Solution */
#include <stdio.h>

int main()
{ 
   int array[ 5 ]; /* holds the value 437 five times */
   int loop;       /* loop counter */

   /* array of table headers */
   char *s[] = { "Read with %d:", "Read with %i:", "Read with %o:",
                 "Read with %u:", "Read with %x:"};

   /* prompt the user and read 5 values */
   printf( "Enter the value 437 five times: " );
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   scanf( "%d%i%o%u%x", &array[ 0 ], &array[ 1 ], &array[ 2 ], 
      &array[ 3 ], &array[ 4 ] );

   /* loop through all 5 values */
   for ( loop = 0; loop <= 4; loop++ ) {

      /* print each of the 5 values */
      printf( "%s\n%d %i %o %u %x\n\n", s[ loop ], array[ loop ], 
         array[ loop ], array[ loop ], array[ loop ], array[ loop ] );
   } /* end for */

   return 0; /* indicate successful termination */

} /* end main */ 
 
 

Enter the value 437 five times: 437 437 437 437 437 
Read with %d: 
437 437 665 437 1b5 
 

Read with %i: 
437 437 665 437 1b5 
 

Read with %o: 
287 287 437 287 11f 
 

Read with %u: 
437 437 665 437 1b5 
 

Read with %x: 
1079 1079 2067 1079 437 
 

 
– 

/* Exercise 7.15 Solution */
#include <stdio.h>

int main()
{ 
   float a[ 3 ]; /* holds the value 1.2345 three times */
 
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   /* array of table headers */
   char *s[] = { "Read with %e:", "Read with %f:", "Read with %g:" 
};

   /* prompt the user and read 3 values */
   printf( "Enter the value 1.2345 three times: " );
   scanf( "%e%f%g", &a[ 0 ], &a[ 1 ], &a[ 2 ] );
   
   printf( "%s%e\n\n", s[ 0 ], a[ 0 ] );
   printf( "%s%f\n\n", s[ 1 ], a[ 1 ] );
   printf( "%s%g\n\n", s[ 2 ], a[ 2 ] );

   return 0; /* indicate successful termination */

} /* end main */ 
 
 

Enter the value 1.2345 three times: 1.2345 1.2345 1.2345 
Read with %e: 1.234500e+000 
 

Read with %f: 1.234500 
 

Read with %g: 1.2345 
 

 
– 

/* Exercise 7.16 Solution */
#include <stdio.h>

int main()
{ 
   char a[ 10 ]; /* first string */
   char b[ 10 ]; /* second string */
   char c[ 10 ]; /* third string */
   
   /* prompt user and read three strings */
   printf( "Enter the strings omar, \"omar\", and 'omar':\n" );
   scanf( "%s%s%s", a, b, c );

   printf( "%s %s %s\n", a, b, c ); /* display strings */
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
   return 0; /* indicate successful termination */

} /* end main */ 
 
 

Enter the strings omar, "omar", and 'omar' : 
omar 
"omar" 
'omar' 
omar "omar" 'omar' 
 

 
– 

/* Exercise 7.17 Solution */
#include <stdio.h>

int main()
{ 
   const char questionMark = '?'; /* define '?' as a char constant */

   printf( "This %c can be printed without using the \\\?\n", 
      questionMark );

   return 0; /* indicate successful termination */

} /* end main */ 
 
 

This ? can be printed without using the \? 
 

 
– 

/* Exercise 7.18 Solution */
#include <stdio.h>

int main()
{ 

   /* output the value 9876.12345 with precisions from 1 to 9 */
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   printf( "Precision: %d, value = %.1g\n", 1, 9876.12345 );
   printf( "Precision: %d, value = %.2g\n", 2, 9876.12345 );
   printf( "Precision: %d, value = %.3g\n", 3, 9876.12345 );
   printf( "Precision: %d, value = %.4g\n", 4, 9876.12345 );
   printf( "Precision: %d, value = %.5g\n", 5, 9876.12345 );
   printf( "Precision: %d, value = %.6g\n", 6, 9876.12345 );
   printf( "Precision: %d, value = %.7g\n", 7, 9876.12345 );
   printf( "Precision: %d, value = %.8g\n", 8, 9876.12345 );
   printf( "Precision: %d, value = %.9g\n", 9, 9876.12345 );

   return 0; /* indicate successful termination */

} /* end main */ 
 
 

Precision: 1, value = le)004 
Precision: 2, value = 9.9e+003 
Precision: 3, value = 9.88e+003 
Precision: 4, value = 9876 
Precision: 5, value = 9876.1 
Precision: 6, value = 9876.12 
Precision: 7, value = 9876.123 
Precision: 8, value = 9876.1234 
Precision: 9, value = 9876.12345 
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 
 

Operator Precedence 
 
C

(precedence level)


 
 ––(binary operators)
(unary operators)
?:(assignment 

operators) 
 

 
 

 
Associativity 

 
Remarks 

 
Operator 

 parentheses (function call operator)  
 array subscript  [ ] 

 member selection via object  . 

 

 

member selection via pointer  -> 

 unary preincrement  ++ 

 unary predecrement  -- 

 unary plus   + 

 unary minus  - 

 unary logical negation    ! 

 unary bitwise complement   ˜ 

 C-style unary cast  (type) 

 dereference  * 

 address  & 
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 
 

determine size in bytes  sizeof 

 multiplication  * 

 division  / 

 
 

modulus  % 

 addition  + 

 subtraction  - 
 

 bitwise left shift  << 

 
 

bitwise right shift  >> 

 relational less than  < 

 relational less than or equal to  <= 

 relational greater than  > 

 
 

relational greater than or equal to  >= 

 relational is equal to  == 

 
 

relational is not equal to  != 

 
 

bitwise AND  & 

 
 

bitwise exclusive OR  ^ 

 
 

bitwise inclusive OR  | 

 
 

logical AND  && 

 
 

logical OR  | | 

 
 

ternary conditional  ?: 

 assignment  = 

 addition assignment  += 

 subtraction assignment  -= 

 multiplication assignment  *= 

 division assignment  /= 

 modulus assignment  %= 
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 bitwise AND assignment  &= 

 bitwise excusive OR assignment  ^= 

 bitwise inclusive OR assignment  |= 

 bitwise left shift assignment  <<= 

 
 

bitwise right shift with sign 
 >>= 

 
 

comma  , 

 

 
C operator precedence chart 
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 
ASCII 

ASCIICharacter Set 
(ordering of characters)ASCII
(American Standard Code for 

Information Interchange) (internal 

representation code)(character)(decimal)
 (decimal 

equivalent) ]0[127 (character code)
A

 65116t(space / 

blank character) 
 

Right 
Digit

987654321 0Left  
Digits

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 

ASCII Character Set 
0031127  

(nonprintable control characters) 
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 
synchronous idlesynvertical tabvtnull characternul
end of transmittedetbform feedffstart of headersoh
    block      
cancelcancarriage returncrstart of textstx
end of mediumemshift outsoend of textetx
substitutesubshift insiend of transmissioneot
escapeescdata link escapedleenquiryenq
file separatorfsdevice control  one dc1acknowledgeack
group separatorgsdevice control twodc2bell character (beep)bel
record separatorrsdevice control threedc3back spacebs
unit separatorusdevice control fourdc4horizontalht
deletedelnegative acknowledgenakline feedlf

 
ASCIIASCII

 
 
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      
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120Z 090;059
y121[091<060
z122\092=061 
0000>062 

 
ASCII 

 
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 
Index 

 


 
 

  
  algorithms

  aligning
  argument 

  argument list 

  arithmetic operator 

  array 

  assignment expression 

 assignment operator
  assignment statement 

 assignment suppression character(*) 

  associativity 

  auto 

  automatic local array 

  backslash
 bar chart (histogram) 

  binary operator 

  block 

  break 

  bubble sort algorithm 

  case label 

  cast operator 

  character
 

 
 comma operator 
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  comment
  compile time 

  compiler
  compound statement 

  conditional operator 

  continue 

  control character 

  control statement / structure 

  conversion specifier 

  counter-controlled repetition 

(else)  dangling (else) 

  data types
  debugging 

  decimal value 

  declaration
  decrement operator 

  default 

  directive 

  do..while 

  double precision 

–  duration 

  encryption 

  EOF (End Of File) 

  error message

  escape character 

  escape sequence 

  execution time 

  explicit conversion 

  exponential format 

  expression
  extern 
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  Fibonacci series 

  field width 

  file 

  flag 

  flag controlled loop 

  floating point number 

  flowchart
  for 

  format control string 

  fractional part 

  function 

 function call 

  function definition 

  function heading
  getchar 

  global variable 

  hardware 

  header 

  header file 

  hierarchy (of data types) 

 histogram 

  identification number
if  if statements 

  ignore 

  implicit conversion 

  increment operator 

  indentation 

  initialization 

  input stream 

  integer 

  integral value 
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  interactive 

  inverted scan set 

  iterative technique 

  label 


 

 leading zeros 

  left - justification 

  library function 

  linear search 

  literal string
  loading 

  local variable 

  logic error 

  logical expression 

  logical operator 

  loop 

  main function

  manipulate 

  match 

  median 

  memory 

  mode 

  nested control structures 

if  nested if statements 

  nested loops 

  newline character 

  null character 

  null / empty statement 

  offset 

  operand
  operating system
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  operator
 operator precedence rule
  pad the field 

  palindrome 

  parameter 

  postfix operator 

 
 

precedence rule 

  precision 

  prefix operator 

  preprocessor 

  prime number 

  printf 

  priority rule 

  processing
  promotion 

  prompting message
 prototype 

  rand 

  random number 

  range 

  reference  

 register 

  relational operator 

  remainder operator % 

  repetition statement 

  reserved word

  right - justification
  round 

  running a program 

  scan characters 
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  scan set 

  scanf 

  scope of identifier 

  scope rules 

  searching 

  selection 

  sentinel-controlled repetition 

  sequence 

  short-circuit evaluation 

  sieve of Erastosthenes 

  significant digit 

  sinking sort 

  sizeof 

  skip 

  sorting (an array) 

  standard library 

  static 

  static local array 

  storage classes 

  storage duration 

  stream 

  string of characters
  subprogram 

  switch 

  syntax error 

  tab 

  terminating null character 

  trailing zeros 

  truth table 

  unary 

  unsigned integer 
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  value parameter 

  value returning function
  variable
  visible 

  void function 

  while  

  whitespace character 
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