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   (*) } صِبغةَ اللهِ ومن أحسنُ من اللهِ صبغةً ونحن له عبدون  {
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 
 }

{
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
}{

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

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

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



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

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

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

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

 


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


 

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

 
 

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

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



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

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

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

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

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

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

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

 
 

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

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

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









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

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

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

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

}{ 
 








 
 


 

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

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



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

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

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

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

 
 

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

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

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

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

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

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



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

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

 
 

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

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





 
 
 
 

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

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

 م.١٩٧٩هـ / ١٣٩٩سنة  ١٨، 



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

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

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

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

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

 
 

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

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

 
 


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 المصدر السابق.   (*)
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

 
 





 
 








 
 

 
 

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






 
 







 
 

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

}
{




}
{ 

 
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 
 

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

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

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

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

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

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

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

 
  

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

 
 
 
(Real) 

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

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

 
 

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

 
b ac2 4 0  

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

 x b b ac a1
2 4 2   ( ) / 

  
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 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 
 
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      
 

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

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

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

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

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

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

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

                                           
(*)  
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 
     
     
   

TAS, A
  

 
 

 
 

 
 

 
 

 

Z = 0  TAS < A Z TAS
40

 
     

   
TAS, Z 

  

     

     

 
 

TAS   
 

 
  

 
 

 y = x2 ;       x = 2 , 3 , 4 , ... , 50 
  
 x, y  
  x   

x
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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
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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 
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 
x = 2 .. 50

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

x = 2 .. 50 
 
 

y = x2 
 
 

 
x , y 
 
 

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

 

S x
x

x
     




 2 2 2 2 2

2

50
2 3 4 50L 

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



 25

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

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

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

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

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

S = 0 
x = 2 

  
S = S + x2 
  

x = x +1 
 
 
 

 
 

x  50  
  

S  
  
  

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

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

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

A
 

    ID  identification Number 
TAS 

  Z 
  ID , TAS , Z 

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

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

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

 
 
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 
  A   
     
  N = 1  
     
   

ID , TAS 

  

     
 

Z = 0  
TAS  A 

 

Z TAS
40


     
   

ID , TAS , Z 

  

  
 

   

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

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

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

   5
9

32 

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

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

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

        
 
 (File)

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

  
  
  


  
 

 

 
EOF 

 

 
 

   
    5

9
32  

  

    
              . 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

          
IJ 
 
      

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

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

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

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

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

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

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

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  

 
aS      1

1
1
3

1
5

1
7

1
115

L 
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bS      1
2

2
3

3
4

4
5

99
100

L 

iS     2 4 6 3003 3 3 3L 
          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 
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  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
 
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  
 R , T 
  
  

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

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

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

S
N

      1 1
2

1
3

1
4

1
5

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

Y x x
x

  


1 2
1
cos 

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

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

DX XFI XIN
N

 
1

 
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 N
(a Prime) 

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

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

2 3 4
2

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

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

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

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

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

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

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

y x x
x x x

  
  

3

3 2
7 5

3 4 12
 

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

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

y 
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 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 

                                    c      2               a 
                                 

                         A     1                               3       C 
                                             b 

 
i R   R S S a S b S c    

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

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

  جدول محاسبة النفس اليومي

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

 
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 
 

 
Fundamentals of Pascal 

 
      


 

 
        (characters)
 

 09(Digits) 
 0 , 1 , 2 , 3 , ... , 8 , 9 
 A Z(Letters) 

A , B , C , ... , Y , Z
a , b , c , ... , y , z

(Special Symbols) 
][}{)( 
 '/*-+
<>>=<=><=
;,:=:... 

 (space)
 

^ $  

                                           
 ١٩٧١عام  (Pascal, User manual and report)ن هذه اللغة ظهر أول تقرير ع     (*)

وقد سميت بهذا الاسم نسبة إلى العالم الرياضي باسكال الذي ابتكر إحدى الآلات 
 الحاسبة الميكانيكية في منتصف القرن السابع عشر.
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          
 

(Constants) 
  
  
 (Numeric Constants) 
 (Non Numeric Constants) 

 (String Constants) 
 
  

        
 

4 -12.3 4.795 

  
 

 (Integer Constant) 
          

 
-314 +300 5 0 

 
 
 (Real Constant) 
 


 

 
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i (Decimal Form) 
        

 
 

 
14.1 +5.0 5.00 13.25 

         
 

ii (Exponential Form) 
       
E Exponent   

3.2E5 
  
 
 

3.2E5  3.2 x 105
4E-12  4 x 10-12 

-50E + 6  -5 x 106 

 
        

(Scientific Form)
 

 
      

 
(i)      -12,000 (ii)      2.34 E 98 (iii)   5 E 4.5 

(iv)    +2515 (v)      -6. E +23 (vi)    E +15 



 44

(vii)   1234567891234 (viii)   24.123456 (ix)   + .034 
(x)     -12.0   

 
i  
ii 

 
iii         E    

 
iv  
v  
vi           

1E + 15 
vii  
viii  
ix  
x  
  

(String Constants) 
           

 
    (String)

(Characters)
(Apostrophes) 

Bilal 
Omar Ibn Abdel Azeez 

Omm Salama 

    
     
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      5 20 10   
         (Apostrophe)

            
 

 Ka  b Ibn Malik  
 I   M Muslim  

 Khalid   s Sword  

         
 

         
 

 Table of Zakat  
 Zakat of Money =  

 The Solution is : 
 Student   s Average =  

 (Output)


 
Table of Zakat 

 
Students Average = 

  
 
   (Identifier)     

(Reserved Word)
Const 
Const 
 Zakat Percent = 2.5 ; 
 Date =  17 Ramadan , 2 a.h.  ; 

  
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 
(Identifiers) 

 
         

(Alphanumeric Characters)
(Alphabetic letters)

(Upper case letters)(Lower case letters)
      
 


 
ZAKAT Zakat AlNisab X1 Z20 

Sum y5 root NisabSheep XY345 

TAS K number30   

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

 
(i) Alzakat (ii) X12.4 (iii) R (2) 

(iv) 12XY (v) MAX (vi) I / 6 
(vii)   3 (viii) Total sum (ix) JJX 

(x) Y-12 (xi) Totalsum   

 
i  
ii  
iii  
iv  
v  
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vi  
vii  
viii  
ix  
x  
xi  
 

(Standard Identifiers) 
 

 
  ARCTANCOS SIN 
    EXP 

    LN 

 SQRTSQR ROUND ABS 

 
       

 
 

(Reserved Words)  
          

 
PROGRAM BEGIN END 

AND OR NOT 
IF THEN ELSE 

CONST VAR TYPE 

 
 
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 
(Constant Identifiers) 

 


(Definition Part)   CONST 


 
CONST 

 NisabSheep = 40 ; Max = 30 ; 
 PI = 3.14159 ; 
 FirstBattle =  BADR  ; 

 
CONST n1 = c1 ; n2 = c2 ; ... ; ni = ci ; ... ; nk = ck ; 

 
ni i  
ci i 

      
 

 
 (Standard Constant)MAXINT

 
 

(Variables) 
 XY

 
 (Integer Variable)  

  
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 (Real Variable) 
  

 (Character Variable) 
 

 
 (Boolean Variable) 

        True  
False 

 
(Variable Identifiers) 

 



 
VAR 

 N1, N2, COUNT : INTEGER ; 
 MONEY, Nisab , Zakat : REAL ; 
 Name, ID : CHAR ; 
 Switch : BOOLEAN ; 

 (Declaration)
 

 VAR 
v1 , v2 , ... , vn : t1 ; 

w1 , w2 , ... , wm : t2 ; 

 v1,..., vnt1 
w1,..., wmt2  

   
 

 
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(Arithmetic Operations) 
 

 
      a + b a + b 
      a - b a - b 
      a * b  a . b 

      a / b  a  b 

        
 a , b   




 a , b    
           


(operator)DIV 
 

 
    a Div b    
ba 

  
20 Div 8 = 2 ,  20 Div 5 = 4 

    (operator) Div 
a , b  

(Integer division operator) 
 ba

MODModulo 
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 
 a MOD b

ab 
 MOD 
  

20 Div 8 = 4 ,  20 Div 5 = 0 

         
 

�  
Div, MOD + , - , * b a 
    

    
    
    

b�aa , b 
 

 
        

 b       


a MOD b , a DIV b  a / b , 
 ba MOD b 
 

ab
LNEXP

 
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   x = eln x 

   ab e ab
eb a ln( ) ln 

 ab 
Exp (b * LN (a))   ; a > 0 

 

(Arithmetic Expressions) 
          


           

 
 

A / B * (x + 12.5) , Y , (X  Y) DIV 3 , t - R3   Exp (a) 
 

 
    

        A
B 

A/-B
A / (-B)

-A/B 
 Rules of Priority (Order of Precedence)  

  
 

  
 DIV , MOD , 

 
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 
 

 
 

 
          

          
 


 

 

a / (b * c) a
b c.

 
a + b / c  a b

c
 

a * b - c  a . b - c 

a / b * c  a
b

c. 

a * b / c  a b
c
. 

a / b / c  a
b
c

a
b.c 

a - b + c  a - b + c 

a / (b * (c - d) + e)  
 

a
b c d e 

 

 
 
        


A * B / CA , B , C

1040     A * B
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1080 
1050       

A * 

(B / C)B / C


 
 

(Predefined Functions) 
          


 

SQRT (2.0 * X + 3.0) 
 

2 3X  
 

 
         

 
 
 

 
  

ABS|…| 
SQRT   
EXP e 
LN ln e 
SIN sin  
COS cos 
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TAN(*)  tan  
ARCTAN tan-1  

 
SQR (    )2  

ROUND       
 

TRUNC      
 

 
 


(ABS , SQR)

    


ROUND TRUNC  
 

ROUND (-7.82) = -8ROUND (7.82) = 8 
TRUNC (-7.82) = -7 TRUNC (7.82) = 7 
ROUND (-7.32) = -7 ROUND (7.32) = 7 
TRUNC (-7.32) = -7 TRUNC (7.32) = 7 
ROUND (-7.5) = -8 ROUND (7.5) = 8 
TRUNC (-7.5) = -7 TRUNC (7.5) = 7 

 
(Arithmetic Assignment Statement) 

            


                                           
(*)  TAN 
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         
 

 
Variable name := arithmetic expression 

    A := B + C A  
B + CB C  
 

             


        
 

 
          

… 


I  
I := I + 2 

II 
II 
 

      
 

X - Y := Z + T 
 

 
 
  
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T x

e x 


ln sin 3
1

2 4
 

 y ax x  4 5 2
3
410 cos 

  m n 
 

T := LN (ABS(SIN(x/3.0))) + 1.0/(EXP(2.0 * x) + 4.0) ; 
Y:= EXP (0.75 * LN (a * SQR(SQR (x)) + 1.0E -5 + alpha * 

        SQR (COS(x)))) ; 
 FI = SQRT (ABS (M - N)) ; 

 
         

IX
I , X 

I := 7 Div 2 + 3 ; 
X := 12 * (7 Div 12) + I / 2 + 1 ; 

X := 8.0 * X/SQR(X) ; 
I := (I-5 MOD 2) * 6 + ROUND (4.6 / X) ; 

X : = I DIV 10 ; 
X := X + 0.8 ; 

I := TRUNC (X + 0.1) ; 

 
I = 3 + 3 = 6 

X = 12*0 + 6/2 + 1 = 0 + 3.0 + 1 = 4.0 
X = 8.0*4.0 / 16.0 = 32.0 / 16.0 = 2.0 

I = (6-1) * 6 + ROUND (4.6/2.0) = 5 * 6 + ROUND (2.3) 
  = 5*6 + 2 = 30 + 2 = 32 

X X = 32 DIV 10 = 3  3.0 
X = 3.0 + 0.8 = 3.8 

I = TRUNC (3.9) = 3 
 

I = 3 , X = 3.8 

 
 
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 
    

 
aX - Y := LN (T + Q) 
bR2 := SQRT (X + 3E3) 
cB := EXP (SIN (X/2.0) 
dY := 3.2 X + A*3 / - 4.0 
e12.5 := X - A 
f-A := 5.0 * D - F 

 
i  

ii  
iii  
iv 3.2 X 

  
v  

vi  
 

 
Input and Output Statements (Reading and Writing) 

 
  

    (data)     
 

 
     

 
A := 300.0 
N := 1000 
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TAS := 825.750 
 

Z := 825.750/40.0 

 
        


 
 




        

          
           


 
 

 
  
  
 
 

(READ & READLN Statements) 
)i ( READ 
)ii (       READLN 

 
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A , ID , TAS
 

READ (A , ID , TAS) ; 

 
READLN (A , ID , TAS) ; 

 
300.0  3248   12800.250 

 
A = 300.0 ,    ID = 3248 ,    TAS = 12800.250 


 
 

i ( 


300.0 A  3248  ID
 

ii (         
 

READREADLN 
     READ  (Cursor) 

     (Current line)  


 
      READLN    

(New input line)


(Current line) 
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      READLN    


   (A , ID , TAS) 
 
 READLN

         
READ

READ 
 
  

10852
4 6 7 3 

 
X1 , X2 , … , X6 

 
READ (X1 , X2 , X3) ; 
READ (X4 , X5 , X6) ; 

 

  

READLN (X1 ,X2 , X3) ; 
READ (X4 , X5 , X6) ; 

 

b  

READLN (X1 ,X2 , X3) ; 
READLN (X4 , X5 , X6) ; 

 

  

READLN (X1 , X2 , X3 , X4 , X5 , X6) ; 
 

d  

READ (X1 ,X2) ; 
READ (X3) ; 

READ (X4 , X5 , X6); 

  

 
 (i) (ii) (iii) (iv) (v) 

X1 2 2 2 2 2 
X2 5 5 5 5 5 
X3 8 8 8 8 8 
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X4 10 3 3 10 10 
X5 3 7 7 3 3 
X6 7 6 6 7 7 

 
READLN (Input list) 

READLN ; 

 
READ 

 
(WRITE & WRITELN Statements) 

 
i WRITE 
ii      WRITELN  

 
      (ii) , (i) 

   
ID , TAS , Z  

WRITE (ID , TAS , Z) ; 
 

WRITELN (ID , TAS , Z) ; 
     

 
3248 1.2800250E + 04 3.2000625E + 02 

  
 

 
 
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 
 

 
WRITELN (X , Y , SIN (x) + COS (2.0 * Y) , Z) 

      WRITE  
WRITELIN 

           (Printer 

head)        Current 

line   
 

     WRITELN   
           

           
 

 WRITELN
       WRITE    

WRITE 
        


          

           
  (ID , TAS , Z)

     


 
WRITELN (ID = , ID , TAS =  , TAS , Z =  , Z) 

 
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ID = 3248   TAS = 1.2800250E + 04   Z = 3.20006250E + 02 
       
 ID TAS

Z 
          

 
WRITELN (TABLE OF ZAKAT) 

  
TABLE OF ZAKAT 

  
 

 WRITELN(Output list)


 
WRITELN ; 
 

 WRITE  
WRITE ; 

  WRITE , WRITELN 
 

 
 X , Y X = 7 , Y = 3t

  123.456        
 
 WRITE (X=  , X , Y=  , Y) 
 WRITE (SUM =  , X + Y) ; 

 WRITE (DIFF =  , X - Y) ; 

 WRITELN (X =  , X , Y =  , Y) ; 
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 WRITELN (SUM =  , X + Y) ; 

 WRITE (DIFF =  , X - Y) ;  

 WRITE (PI =  , 3.14159) ; 

 WRITELN (t =  , t , W =  , Y + t) 

 
 DIFF = 4SUM = 10Y = 3 X = 7 
   Y = 3 X = 7 

    DIFF = 4 

W=1.2645600E+02 t=1.2345600E+02 PI=3.141590E+0 

 
Formatted Output Statements 

       
(Compiler)

   
       

 WRITE WRITELN 
  

WRITE (ID , TAS , Z) 






          

 
WRITE (ID=  , ID:5, TAS =  , TAS:10:3 , Z=  , Z:8:3) 

  



 66

         ID, TAS, Z
 

 ID = 
 

 ID : 5  
 5ID

      
       

245
    245   


      245123  

 
 TAS = 

 
 TAS : 10 : 3 
 TAS

    
     (decimal point) 

 


 
  Z =  
 : Z : 8 : 3 Z

        
  
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
 

  
ID = 245 , TAS = 2802.4 , Z = 70.06 

 
 

ID = 245 TAS = 2803.400 Z = 70.060 
 

      Z 70.0657   
:8:3
 

 Z = 70.066 

 
          


:5:3Z

(70) 
 

 
ND = 17,   NM = 9,   NY = 2,   M = 314,   NM = 14,   K = 950,   KK 
= 70 , KP = 70.


 
WRITELN (BATEL OF BADR) ; 
WRITELN ; 
WRITELN (DATE : , ND : 3, /, NM:3, /, NY:3); 
WRITELN (NO. OF MUSLIMS = , M : 6); 
WRITELN (NO. OF MARTYRS = , MM : 6); 
WRITELN (NO. OF INFIDELS = , K : 6); 
WRITELN (NO. OF INFIDELS KILLED = , KK : 6); 
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WRITELN (NO. OF INFIDELS TAKEN PRISONERS = , KP: 6); 

 
R1 , R2

 
R1 := ROUND (K/M) ; 

R2 := ROUND (KK/MM) ; 
 

 
BATEL OF BADR 
DATE : 17 / 9 / 2 
NO. OF MUSLIMS = 314 
NO. OF MARTYRS = 14 
NO. OF INFIDELS = 950 
NO. OF INFIDELS KILLED = 70 
NO. OF INFIDELS TAKEN PRISONERS = 70 

 
R1 := ROUND (950/314) = 3 

R2 := ROUND (70/14) = 5 
  R1        

}{ 
 R2 

 

          

 
 

WRITE (TAS : 10 : 3) 

 
WRITE (TAS : 10) 

TAS
         TAS
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        TAS   
TAS = 2802.400       TAS
 

2.802E+03 

WRITE (TAS : 12) 
2.80240 E + 03 

 

WRITE (TAS : 4) 

       

          

 
٢٫٨ E + 03 

  
WRITE (TAS:1),WRITE (TAS:2),…,WRITE (TAS:8) 

 WRITE (TAS : 10)  
 

2.802 E + 03 
  
  

  
I : w Iww

 
I 

R:w:d    R (real)   
w
dwd


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 
R

w,d 
R:w Rw

 



 

Rw
 

 
    
    

 
 
  

J  = -2468 
T  = 123.45678 

TN =  -T 
  
        WRITE (J : W) 

  
i)  W = 1 ii)  W = 4 iii)  W = 5 iv)  W = 8 

        WRITE (T : W) 
i) W = 1 ii) W = 5  iii) W = 8  

iv)W = 12 v) W = 15  

  
 WRITE (TN : W) 
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       WRITE (T : W : d) 
 ii) W = 6 , d = 2i) W = 1 , d = 2 

 iv) W = 1 , d = 4 iii) W = 7 , d = 2 

 vi) W = 12 , d = 2 v)  W = 8 , d = 4 

  vii) W = 13 , d = 6 

  
 WRITE (TN : W : d) 

 
i)  , ii) ,  iii) -2468 
iv) -2468 

  

i) , ii) , iii) 1.2E + 02 -1.2E + 02 
iv)             1.234567E + 02 -1.23457E + 02 

v)              1.23456780E + 02 -1.23456780E + 02 
 

  

i) , ii)                     123.46             -123.46 
iii)                       123.46             -123.46 

iv) , v)                   123.4568             -123.4568 
vi)           123.46 -123.46 
vii)          123.456780        -123.456780 

 

(Comment Statement) 
 

 


         characters
 (Curly braces) }{  

 
{This program is for computing Zakat - U1 - Mal} 

 
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(*Computing the area of a triangle *) 
 

  
 

         
 

 (Program Heading) 
 PROGRAM 
identifier Parameter list 

 
PROGRAM Identifier (Parameter list) ; 

 INPUT , OUTPUT 


 
  

PROGRAM Zakat (INPUT , OUTPUT) ; 
PROGRAM Area (INPUT , OUTPUT) ; 
PROGRAM FunctionTable (OUTPUT) ; 

  
(Declaration part and Definitions) 

 
 

  
 (Constant Definition Part) 

  
 CONST .. = .. ; .. =.. ; ............... ; 

 (Type Definition Part) 
  
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  
 TYPE .. = .. ; .. = .. ; ............... ; 

 (Variable Declaration Part) 
  
 VAR .. , .. , .... , .. : .. ; 
  .................. 
  .. , .. , ........... : .. ; 

  
(FUNCTION and PROCEDURE declaration part) 

  
  

Program body (Pascal Statements) 

 (executable statements) 


BEGIN END 
END 

 BEGIN 
  ................... ; 
  ................... ; 

 
  ................... ; 
  ................... 
 END. 

    ;  (semicolon)



BEGINEND 
 

 
     


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    BEGIN    END
          END

END 
 

 
VAR  Zakat 

   VARZakat 
          

 
  

       
FunctionTable Function Table 

   
        

 
 
 X1 , X2 , X3 
  AM

X1 X2 X3
3


   

  GM X X X 1 2 33 . . 
 

PROGRAM ArithGeoMeans (INPUT , OUTPUT) ; 
     {Computing the arithmetic and geometric means of Three values  

 X1 , X2 , X3} 
VAR X1 , X2 , X3, AM , GM : REAL ; 

BEGIN 
 READLN (X1 , X2 , X3) ; 
 WRITELN (The three values are :  , X1, X2, X3) ; 
 AM := (X1+X2+X3)/3.0 ; 
 GM := EXP (1.0/3.0*LN (X1*X2*X3)) ; 
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 WRITELN (Arithmetic Mean =  , AM) ; 
 WRITELN (Geometric Mean =  , GM)  
END. 

 
 A , B , C  

   Area S S A S B S C    
     S A B C  

2
 

A , B , C 
 

PROGRAM AreaTriangle (INPUT , OUTPUT) ; 
VAR A, B, C, S, Area : REAL ; 

BEGIN 
 READLN (A,B,C) ; 
 WRITELN ( The Sides are :  , A, B, C) ; 
 S := (A + B + C) /2.0 ; 
 AREA := SQRT (S * (S-A) * (S-B) * (S-C)) ; 
 WRITELN (The area is :  , AREA) 
END. 

* * * 

 
 (Interactive Program and Batch 

Program) 
  

    (batch 

program)
         

        
 
   (interactive 

program)
      
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    


 
 

(personal computer)(Large 

time-shared computer)    
(users)

(terminals)  
 

 (options) 
 

        
 (messages)    (prompt)  

        
 

WRITELN (Enter values of A,B,C) ;  
WRITE       (Input the Total Annual Savings in dinars) ; 

WRITELN (Enter the length of R in centimeter) ; 
WRITELN (Enter X1, X2, X3) ; 

    (prompting 

message)        


             
        


 
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 
 

READLN (A,B,C) ; 
READLN (TAS) ; 

READLN (R) ; 
READLN (X1,X2,X3) ; 

 
 (interactive 

pgm.)(batch pgm.) 
 

PROGRAM AreaTriangle (INPUT , OUTPUT) ; 
VAR  A, B, C, S, AREA : REAL ; 

BEGIN 
 WRITELN (Enter values of A,B,C) ; 
 READLN (A,B,C) ; 
 S := (A+B+C)/2.0 ; 
 AREA := SQRT (S*(S-A)*(S-B)*(S-C)) ; 
 WRITELN (The sides are :  , A,B,C) ; 
 WRITELN ( The area is :  , AREA) 
END. 

  
 
  NSND
NS>0 , ND>0A 

  
  
  

 W S
D 

  A , NS , ND 
 
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 
PROGRAM Inheritance (INPUT , OUTPUT) ; 

{program for distributing the estate of a deceased 
on wife, sons and daughters} 

VAR 
 A   {the estate}    : REAL ; 
 W  {Wife’s share}   : REAL ; 
 S    {Son’s share}   : REAL ; 
 D   {Daughter’s share}  : REAL ; 
 NS {Number of sons}  : INTEGER ; 
 ND {Number of daughters : INTEGER ; 

BEGIN 
  {Input data} 
 WRITELN (Enter the value of the estate) ; 
 READLN (A) ; 
 WRITELN(Enter No. of sons and No. of daughters); 
 READLN (NS , ND) ; 
 WRITELN ; 
  {Compute the different shares} 
 W := A/8.0 ; 
 D  := (7.0/8.0*A)/(2.0*NS +ND) ; 
 S   := 2.0*D ; 
  {Printing the read data} 
 WRITELN (The Inheritance Problem) ; 
 WRITELN ; 
 WRITELN (Value of the estate =  , A:12:3, dinars); 
 WRITELN (No. of sons =  , NS); 
 WRITELN (No. of daughters = , ND); 
 WRITELN ; 
  {printing the results} 
 WRITELN (Wifes share = , W:12:3, dinars); 
 WRITELN (Daughters share =  , D:12:3, dinars); 
 WRITELN (Sons share = , S:12:3, dinars) 

END {Inheritance}. 

 

 
 

Enter the value of the estate 
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 1284.400 
  

Enter No. of sons and No. of daughters 
 6 , 8

68 
6 8 

  
The Inheritance Problem 

 
Value of the estate = 12840.400 dinars 

No. of sons   =   6 
No. of daughters  =  8 

Wife’s share   = 1605.050  dinars 
Son’s share   = 1123.535  dinars 

Daughter’s share  = 561.768  dinars 
 

 
  
 (Simple Statements) 

 (Structured Statements) 
  

 
 (the empty statement)


 

 (assignment statement) 
 (procedure statement) 
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            
      READ , READLN , WRITE , 

WRITELN 
  

 (Compound statement) 
    BEGIN

   END     
 

 (Conditional statements) 
    (IF statements)   

(Case statements) 
  

 (repetitive statements) 
   FOR  REPEAT  WHILE

 
 WITH(record 

data types) 

                                           
انظر مثلا كتاب البرمجة المتقدمة بلغة الباسكال ، للمؤلف بالاشتراك مع د. حمزة    (*)

 .١٩٩٤رشوان ، دار القلم ، 
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 
 

 
 

 
a3.0E4 
b5.08E0 
c-524.5E - 02 
i0.0293E - 4 
 

 
a) Y2 b) -45,000 
c) 2.431 d) 125 
e) I25.4 f) 2Y 
g) $2.54 h) 294E-6 
i) Enter Count j) 246.0 
k) K3 l) COMPUTE X 

m) VALUE n) LARGE 
p) BIG q) GAMMA 
r) .8E10 s) 294.E-6 
t) 0. u) 8        3 
v) There is no god but Allah 

         
3.14159 

i) (A +1)(A + B + 6) ii)  A B
C

  3 

iii) A B A Bi c   
iv) I j  64 

v) 
 

a b
c d e f


 / ( )

 vi)  
  
a b

g g d

/

/



1

1
 

vii)  r2h 
 

viii) 

 3
4

1
3V

 

ix)  h R Rr r
3

2 2  
x) x

12
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xi) 
 cos sin cos4 3 2

5
x

x
x x xii) ln sec tanx x

x a
 







1

3 2 2
 

xiii) 

   bc x x
a

b x
a12

6 2 1 2 1
3

  












 
  

 
  

 A a b
c d

k
 


1

 

B a b

c d

t












 


.

3
8

1

 

 

C e  3 1022

5
.

!
sin 

D
ex x

y Z



.sin

cos
 

 E a n b m n   cos . ln 

F = C sin ( - t) 

G x x x x    1
2

2

3

3

4

4! ! !
 

H = sin X + sin2X + sin3 X + ..... + sin6 X 

 P ji.k
L

m
 

3

2 4 

Q = a0 + a1X + a2X
2 + ..... + a5X

5 

 
R

a
b

p

c
d

x y
x y






 

1
sin 

  



 83

N = I  J I  J N I  J
 

      
 

aV - 3.96 := X * 1.67 
bK12.3 := I * J 
cZ2 := A * -B + C * 4 
iR := 16.9 X + AB 
   


 

OneR := SQRT(YZ + 4E3 + 12.5) 
TwoS := 3E 4.0 + EXP(T + S) + 25Y / - 7.0 
ThreeSQRT (49.0) := 7.0 
FourI + I := I 
FiveJ := J + 1 
SixX := SQRT (SQRT(X)) 

SevenX1 := JI + K - 4 
EightPI := 3.14159 
NineR := X3 * (RL + RW) 
TenJ := SIN (A + COS(X)) / 4.0 

ElevenWRITE (LN(Y * SIN(X))) 
aREAD (A,k,M,T). 
 

XY 
 A , B , C , X I , J , M

 
A = 4.0 , B = 3.2 , C = 1.5 , I = 3 , J = 2 

  M , X 
a) X := A + B * C b) X := A* I - C 
c) X := A * C / I * B d) X := SQR(SQR(A)) 
e) X := A / B * J f) X := (A - B) * I 
g) X := 2.0 * (1.0E1 / 4.0) h) X := 19 / 4 + 5 / 3 
i) X := 4.0 * (3 / 2) j) M := 2 * I  + I MOD J 
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k) M := I * J * (I DIV J) l) M := J * I - J 

I = 1 , A = 2.5 , B = 3.2I , A , B , F
I

A , B , F  
I := I + 1 ; 

C := B - A ; 
D := C * C + 1.0E - 2 ; 

I := 3 ; 
F := (1.0 + D) * (I - 1) ; 

A := A + B + F ; 
 I , X , Y , Z

 
I := 3 * 4 / 5 + 3 / 5 ; 
X := 5 / 2 * (I + 1) ; 
Y := (X - 38.5) * I ; 

Z := Y / 3.0 * I ; 
X := 5.0 * Z + Y ; 

  
One534.964 
Two66 
Three.00794 
Four469.55468 
a-1465.386 
      

 
num := -3.8625 ; 

writeln (num : 9 : 2) ; 
 result 

program one ; 
var 

 x , y , b , result : integer ; 
begin 
 x := 3 ; 
 y := -2 ; 
 b := 10 ; 
 z := 2.5 ; 
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 result := x * y - b/trunc (z) - y ; 
 


    


idi , d

eltrns 

aeltrns = 
 t b e eg k

k id is

3 2* * /
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 

 
 

a := b <= c DIV 8 ; 
e := b + c / (4 mod d) ; 

f := (x = 4.5) or (x = 12.0) ; 
g := Trunc(x) + SQR (Round (x)) ; 

h := (k = i) or (k = j) ; 
          

 
  a := 3 * (d + e) ; 
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  a := a - (2 * e) ; 
        

 
f := p * q / r * s / t i  

g := x * EXP (3 * LN(y))/(a  + 2 * b) ii  
h := EXP (4 * LN(x) / (1 * 2 * 3 * 4) iii 

p := r * SQR (Theta) / (a * SQR (SQR (b))) iv 
q := SQRT (SQR (x) + SQR (y)) ) 

t := SQR (COS (x + 2 * y)) ) 

        
 

READ a , b , c , d ; i  
WRITE      (x   y   z) ; ii  

READLN (a1 , a2 , a3) ; iii 
WRITELN (f := a * x + b) ; iv 

WRITELN (x , sqrt (x)) ;  

 x743.28
 

WRITELN (x =  , x) i  
WRITELN (x =  , x : 9) ii  

WRITELN (x =  , x : 8 : 2) iii 
WRITELN (x =  , x : 5 : 1) iv 

WRITELN (x =  , x : 5)  

 
  
   n := 15 ;  sum := 6 ; 

 
(syntax error)
 

Onewriteln (n =  , n , total =  , sum + 2) ; 
Twowriteln (result =  , n mod sum) ; 
Threewriteln (R =  , sum div 3) ; 
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Fourwriteln (sum , n , 10 div (sum mod 4)) ; 
Fivewriteln (sum + n) ; 
awriteln (n =  , n , sum = , sum) ; 
 i     (syntax errors)  

 
 ii 
 iii  (Hours)

    (Rate)    
 

Program Wages (InPut, OutPut) 
Var Hours ; Rate ; G : Real ; 

Const T : 25.0 ; 
Begin 

 Write Ln (Enter hours Worked) ; 
 ReadLn (Hours) ; 
 WriteLn (Enter hourly Rate) ReadLn (Rate) ; 
 Hours * Rate := Gross ; 
 Net : Gross - Tax ; 
 WriteLn (Gross Pay is KD , G) ; 
 WriteLn (Net pay is KD , Net)  

END. 
 

 
  

      
 

 force = q1.q2/d
2 

 P = 0.0299 (T + 460) / V      
 f g m n

r
 . .

2
 

 y1 , y2 , y3 
y3 = 1982 ,  y2 = 1967 ,  y1 = 1948 
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      y1 , y2 , y3
 

Palestine has been occupied in 1948. 
Golan Heights and West Bank have been occupied in 1967. 

South of Lebanon has been occupied in 1982. 
Jihad is the only way to liberate the occupied lands. 

 
 

  
There is no god but Allah 

Mohammad is the Messenger of Allah 

 
 a , h , d

 
 ah 

 A ah 1
2

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

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

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

OVERTMTOTPAY
 

PEGPAY = 40 x WAGE 

OVERTM = (DAYS - 40)(WAGE x 1 1
2

) 

TOTPAY = REGPAY + OVERTM 
          
 N

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

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

  
R 

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

3.1415927 
 R 
  4

3
3R 
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att 

, ad at 1
2

2
v = a.t 

 
V = h/3 (R2 + rR + r2) 

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

 
               r 

  
 

                                                                 h 
 
 
 

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

 
     Fahrenheit     

 
    Celsius     

 
 Celsius = 5/9 x (Fahrenheit - 32) 

         
 

 x , y  
  



 91

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 : Real  {Input-Angle (radians) of elevation} 

Distance : Real {Input - Distance (ft) to target} 
Velocity : Real  {Input - Projectile Velocity (ft/sec)} 

 

Program output   
Time : Real  {output - Time (sec) of flight} 

Height : Real  {output - height at impact} 
 

Relevant Formulas  
Time = distance / (velocity x cos (theta)) 
Height = velocity x ime - (g x time2) / 2 

(cyclist)(level road)


      (constant rate of 

acceleration)a    
 

 a = (vf - vi)/t 
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 atvivf
 

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

    
(radius)

(Height)(Cost)
   (Quantity)     

 
 



 

 
 

 
Control Statements 

 
 




       
        
            
              
 

 
 


 

  
 GOTO    (unconditional transfer) 

 
 

 (conditional transfer) 
 (IF statements)      
 (Case statement) 
 

             



 

(logical conditions)(logical expressions)  
 

(Relational Expression)  
           

 
 

Relational Operator


<<
<=
==

<>
>>

>=
 
            
 

   
i y<x y<x

ii (a+5.0) f >=SQR(b) (a+5) b2 
iii i - 3  <> j i - 3 j  

(Logical expression)   
           

TRUEFALSE 
         

 
x = 2.0  ,   y = 3.0 ,   a = 4.0  ,    b = 3.0 , i = 5  ,  j = 2                                               

 (i)TRUE     2 < 3 
 (ii) TRUE 9   9 
 (iii) FALSE2 = 2 



 

            
 

 
          <> 

     
 

 A = B
A,B

 
ABS (A-B) < 0.000001

A B  10 6 
           

 
 

(Logical or Boolean Constants)      
  TRUE   FALSE
 

 
(Logical or Boolean Variables)  

 TRUE, FALSE


BOOLEAN 
 Flag,  Switch  ,  kk  :   BOOLEAN ;

    
Flag= TRUE  ;
Switch=  FALSE  ; 



 

 (READ 

READLN 
(TRUE/ FALSE) 

 
Flag     :=   x < 8.5 ;
Switch :=  SQR(b) > 4.0 * a * c ;
kk        :=    TRUE ;                                                      

 
WRITE) (WRITELNTRUEFALSE 

 
 

Logical (or Boolean) Operators &  
(compound) Logical (or Boolean ) Expressions 

  (simple logical expression) 
 ( relational expression )x + 4.5 >= y 

         
 

AND  
OR  
NOT 

 
AND OR

 
 ANDTRUE

  
 

   OR 
 



 

   NOT 
 TRUE FALSE 
(negation operator) 

 
(x >= y + z) AND ( j< 9) 
(i < j) OR (n > 25) 
NOT (x < 20.0) 

x   y + zj < 9 
 i < j n > 25 
 x < 20 
  

x >= 20.0 
 


 

 
 

 
        

 
 
  

………..AND  OR………
 NOT 

L1 AND NOT L2 L1 , L2  
 
 



 

 
(Precedence of Logical Operators)

            
 

 NOT 
AND 
OR  

 
 A = 5.0B = 2.0
 

( B < A) AND (A + B = 8.0) OR  (NOT(B = 4.0)) 
 

 B = 4.0  
 F FALSE 

  NOTT
TRUE 

 ANDOR 
 AND2.0 < 5.0T 
 7.0 = 8.0F 
   AND T  F 

 F 
 ORFTT

TRUE 
 
 
 



 

(General Precedence Rule)    
       




   
  

 
      
      NOT  
  AND  MOD DIV     
    OR      
 >=  ><>= <=< 
 

 
 x , y , z , t L1 ,  L2 , L3  
   

      
 

   NOT  L1  OR  L2  AND  L3 

 x > y  OR  z + t <= 1.5

 x * y  > z - 3.4  
   L1  AND  L2  OR  NOT  L3  AND  NOT  L1

 ( x >= y * t)AND  NOT  L1  OR  L2 

 12.4 < t  AND  L1
 
 



 

 
  

(NOT  L1)  OR  (L2  AND  L3) 
  

x > (y  OR  z) + t <= 1.5 
OR zyy , z 
OR  

  

( x > y )  OR  ( z + t <= 1.5)  
      OR 

 
(x > y)  OR  ((z + t) <= 1.5) 

  
( x *  y ) > ( z - 3.4) 

  
(L1  AND  L2 )  OR  ((NOT  L3)  AND  (NOT  L1)) 

  
((x >= (y *t)) AND  (NOT  L1))  OR  L2

  
12.4 < ( t  AND  L1) 

       t       
  

( 12.54 < t ) AND L1 

 
 
 TRUE ,  FALSE   



 

FALSE < TRUE  
  

>=><>=<= < 
  

ODD 
ODD (x) TRUEx 

(integer)FALSE 
 
 

   
 

 
  (Logical) IF Statements 

   

 IF .. THEN ..  (Structure)    
  IF  ..  THEN  ..  ELSE  ..    

 IF(Nested IF Structure)                                
  
  IF  ..  THEN ..    

  
IF e  THEN  T                                                               

                                           



ASCII EBSDIC 

 



 

  
e  
T   

( conditional statement )  
 eT

T 
            

IF..THEN  ..  
 

 
 IF  .. THEN .. 

IF TAS > A THEN Zakat := TAS / 40.0 ; 
IF N = 1000 THEN average := sum/N ; 
IF Switch THEN WRITELN (NO Solution)  ; 
IF SQR (b) > 4.0 * a * c THEN 
 BEGIN 
  Discr :=  SQR (b) - 4.0 * a * c ; 
  SD    :=  SQRT (Discr) ; 
  X1    := (-b - SD) / (2.0 * a); 
  X2    := (-b + SD) / (2.0 * a)  
 END ;  
IF (N = 30) AND (diff > EPS ) THEN  
  WRITELN ( NO convergence in 30 iterations ) ; 

   
  

i  x  y + zj < 9 N  
ii  < x < 53yy = x4 
iii   A  B  50AA 
iv  K IC + D < F3tt = ex + y  

 
a)IF (x >= y + z ) AND ( j < 9 ) THEN N := N+1 ;  

b) IF (3.0 < x )  AND ( x < 5.0 ) THEN  



 

         y := SQR(SQR(x))  ;  

3 < x < 5  
                  3.0 < x < 5.0   

 3 < x < 53 < x  &  

x < 5AND
 

iii)  IF (A * B > 0.0)  OR  (A<= 50.0) RHEN A := - A ; 
iv)  IF (K < > I)  OR  (C + D < F * SQR (F))  THEN  
      t := EXP (x + y ) ; 

   
 X , Y 

XY 
 
   Y 


 

PROGRAM Interchange (INPUT ,  OUTPUT) ;  
VAR  X, Y, T : REAL ;  
BEGIN 
 WRITE ( Enter X , Y ) ;  
 READLN (X,Y) ; 
 IF Y > X THEN  
      BEGIN { interchange the 2 values } 
   T := X ;  
   X := Y ; 
   Y := T  
      END ;  
 WRITELN (X =  , X , Y =  , Y) ; 
END .  

 IF .. THEN .. ELSE .. 
  

IF e  THEN  T  ELSE  F 

  e 



 

 F , T 
 T   ( conditional statement )

F(alternate statement) 
     e T   
F FT 
 IF 
 IF  

IF TAS >= Nisab THEN  Zakat  := TAS / 40 .0 
ELSE Zakat  :=  0.0 ; 

ELSE 
 

IF TAS >= Nisab THEN 
 Zakat := TAS/40.0 
ELSE 
 Zakat := 0.0 
{End IF} ;

  
IF e   THEN  
     T 
ELSE 
     F 
{ END IF}; 

 ELSE
Fe

ELSEIF .. THEN .. 
    F , T       

 
IF   e   THEN 
  BEGIN 
  .............. 

 
  



 

.............. 
END 

ESLE 
BEGIN 

  .............. 
            
           
  .............. 
 END 
{ End IF } ;  

 ELSE  
 
 X , YZ
 Z Y

X 
 Z
X 

 
PROGRAM Division (INPUT , OUTPUT ) ; 
VAR X , Y , Z : REAL ,  
BEGIN  
 WRITE ( Enter X , Y) ;  
 READLN (X , Y ) ; 
 IF X < > 0.0 THEN  
        BEGIN 
    Z := Y/ X ; 
    WRITELN (X= , X, Y =  , Y , Z =  , Z) 
       END 
 ELSE 
        WRITELN (X = 0.0 , Z is undefined) 
 { End IF } 
END. 

 
 

 



 

        
 

 
   

 TAS < A  
   

Z TAS 40   Z = 0 

   
  

TAS , Z 

 

 

    TAS A
       

TASZ 
 

 
 

TAS

40
       if        TAS   A 

 Z = 
0               if        TAS <  A 

    

 IF
 

IF TAS >= A THEN  
     Z := TAS / 40.0 
ELSE  
  Z := 0.0 
{ End IF } ;  
WRITELN ( TAS =  , TAS ,  Zakat =  , Z) ; 

  



 

IF  TAS >= A  THEN  Z := TAS / 40.0  ELSE  Z := 0.0 ; 
WRITELN ( TAS=, TAS ,  Zakat =  , Z) ;  

 
       

 
 

IF TAS >= A THEN  
 WRITELN (TAS =  , TAS , Zakat =  , TAS / 40.0) 
ELSE  
 WRITRLN (TAS =  , TAS ,  Zakat = 0.0) ;  
{END IF} ;  

 
       

 
 

 IF 
IF  TAS >= A  THEN  Z := TAS / 40.0 ;  
IF  TAS < A  THEN  Z := 0.0 ;  
WRITELN  (TAS =  , TAS , Zakat =  , Z ) ;  

 
 
IF 
 IF

TAS >= AZ := TAS / 40.0THEN
   Z := 0.0

TAS < A 
IF TAS >= A THEN Z := TAS / 40.0 ; 
Z := 0.0 ; 
WRITELN (TAS = , TAS , Zakat =  , Z)  

 TAS >= A Z := TAS / 40.0
Z :=  0.0



 

Z(TAS / 40.0)
 

 
  TAS  A   TAS < A   

 
      

 
 

Z := 0.0 ; 
IF TAS >= A  THEN  Z := TAS / 40 .0 ;  
WRITELN (TAS =  , TAS , Zakat =  , Z) ;  

 Z
TAS / 40.0TAS   ATAS < A

 
 
   

 
 

PROGRAM Zakatl (INPUT , OUTPUT) ; 
 {PROGRAM FOR COMPUTING ZAKAT OF MONEY  
   FOR ONE PERSON }  
VAR TAS , A  : REAL ;  
BEGIN 
 WRITE   (Enter  TAS , A) ; 
 READLN ( TAS , A ) ; 
 IF TAS >= A  THEN  
  WRITELN (TAS =  , TAS , Zakat = , TAS / 40.0) 
 ELSE 
  WRITELN (TAS =  , TAS , Zakat = 0.0) 
 {End IF} 
END  {Zakatl}. 

 



 

  
    ax2 + bx + c = 0 
 

 
 

PROGRAM QuadraticEqn ( INPUT, OUTPUT ) ; 
 {Finding the real roots of a quadratic equation .  
   The coefficients a , b , c , are real numbers} 
VAR 
 a , b , c {Coefficients} , 
 xl , x2 {Roots} , 
 d {Discriminant} ,  
 sd {Square root of d} : REAL ;  
BEGIN 
 WRITE (Enter the coefficients a , b , c) ;  
 READLN ( a , b, c ) ;  
  {Test for first degree eqn } 
 IF    a = 0.0   THEN  
  WRITELN (First degree equation) 

ELSE  
 begin {seconel degree eqn} 
  d := b * b - 4.0 * a * c ;  

   IF   d < 0.0   THEN  
    WRITELN (Complex  roots) 

ELSE  
  begin {find and print the real roots } 

    sd :=  SQRT (d ) ; 
     x1 :=  ( - b + sd ) / ( 2.0 * a ) ;  
     x2 :=  ( - b - sd  ) / ( 2.0 * a ) ; 
     WRITELN (x1 =  , x1) ; 
     WRITELN (x2 =  , x2 )  
    end 

 end 
END {QuadraticEqn}.

        b2 - 4ac 
  b ac2 4        

       



 


          



   
 

 
 IF 

( Nested IF Structures or Block IF )  

 
IF           e1     THEN 
      T1 
ELSE      IF     e2     THEN 
      T2 
ELSE      IF     e3     THEN 
      T3 

      
      

ELSE     IF      en     THEN   
     Tn 
ELSE 
      F ; 

en , .....e2, e1 F , Tn ....., T2 ,T1
           en ... e1

  e1 e2 e3    
ei Ti

 F  Ti F 
IF 

 
       

F



 

       
 ELSE IF ELSE    IF ....THEN 

IF ...  THEN... ELSE IF 
 

 
 NZS

 
 
  

PROGRAM ZakatSheep( INPUT , OUTPUT ) ; 
{computing Zakat of sheep of one person } 

VAR 
 N {Number of sheep}, 
 ZS {Zakat of sheep} : INTEGER ; 
BEGIN  
 WRITE  (enter number of sheep); 
 READLN (N) ; 
 IF  N < 40 THEN  
  ZS := 0 
 ELSE  IF N < 121 THEN 
  ZS := 1 
 ELSE  IF N  < 201 THEN  
  ZS := 2 
 ELSE IF N < 301 THEN 
  ZS := 3 
 ELSE  
  ZS:= N DIV 100 

{end IF} ; 
  {Output the results } 
 WRITELN (N = , N, ZS = , ZS); 
END.   {ZakatSheep} 

 
  

ax2  + bx + c = 0 



 

 a, b, c 

x =
  b b ac

a

2 4

2
  

  

  a = 0- 
c

b
b  0a = 0 

  d > 0d b2 - 4ac 
 

  d = 0b
a2

 
i  d < 0    xreal   

ximagcomplex roots: 

xreal = -
b

a2
 ,   ximag = 

d

a2


 
PROGRAM QuadraticEqn( INPUT , OUTPUT ); 

{program to find the different roots of a quadratic equation} 
VAR 

a ,b , c, d , sd, x , x1 , x2 , 

 xreal , ximag :real ; 
BEGIN  

WRITE  (Enter the coefficients a ,b ,c ); 
 READLN(a,  b, c); 

{Test for first degree equation} 
 IF a = 0.0 THEN 
  WRITELN (single root: x =  , - c/b );

ELSE  
  begin { Second degree equation } 

{Compute discriminant and test}
   d := b*b - 4.0*a*c; 
   IF d > 0.0   THEN 
    begin { 2 distinct real roots } 
     sd :=  SQRT (d) ; 
     x1 :=  ( -b + sd ) /(2.0 * a) ; 
     x2 :=  ( -b - sd ) /(2.0 * a) ; 



 

     WRITELN (First root x1 =  , x1); 
     WRITELN (Second root x2 =  , x2) 
    end 

ELSE IF d = 0.0 THEN 
    begin { repeated root } 
     x := -b / (2.0 * a ) ; 
     WRITRLN (First root x = , x); 
     WRITELN ( Repeated root x = , x) 
    end 
        ELSE 
    begin {conjugate complex roots} 
     xreal   := -b / (2.0 * a) ; 
     ximag := SQRT (-d) / (2.0 *a) ; 
     WRITELN(xreal = , xreal, 
      ximag = ,ximag) 
    end 
   {End Nested IF} 
         end 

{End IF} 
END{QuadraticEqn} . 

 
Case Statement (structure) 

  
CASE   e    OF 
 L1   : S1 ; 
 L2  :  S2 ; 
   
   
 Ln  : Sn  

END {CASE} 

 
  

: e   (integer expression)  
(boolean)(character) 

: Li ; i = 1,2,...., n (list of integer constants)
     (case lable list) 



 

 
: Si ; 1,2,....,n;  

     Si   e
 Li    e

 
 eL1S1

L2S2 
 e

END {CASE}  
 
  (Legendre polynomials)
 

P0 (x) = 1 
P1  (x) = x 

P2 (x) =  
3

2
x2 - 

1

2
 

P3 (x) =  
5

2
x3 - 

3

2
 x 

P4 (x) = 
35

8
x4 - 

15

4
 x2 + 

3

8
 

 x
  n   Pn(x)  x  n

(1n4)n = 1P1(x)n = 2P2(x)
 
  
 

READLN (x , n ) ;  
CASE  n  OF  
 1  :  P := x ; 
 2  :  P := 1.5* x*x - 0.5 ; 



 

 3  :  P := 2.5 * Exp(3.0 * LN(x))- 1.5* x ;  
 4  :  P := 35.0 /8.0 * SQR(SQR(x)) - 15.0/4.0*x*x + 3.0/8.0  
END {CASE} ;  

(CASE structure ) 
 e(real) 
   L1, L2 , .... , Ln 1,2,....

        
 

 
     YY(x)    

 f x x 3 4 
i  f1Y = -5 
ii  f = 2f = 5Y = x2 
iii f = 4f = 10Y 
iv f = 7Y = 2x 

 CASEY  
 

CASE (3 * x + 4 ) OF 
 1 :  Y := - 5 ; 
 2,5 :  Y := SQR (x) ; 

 4, 10 :  ;      {}
 7   :  Y := 2 * x  
END;    { CASE} 

 
 Si


 

 
4   



 

CASE   i OF    
        4     : m := 2 * i  ; 
        2,7  : m := i + 5 ;  
        1,4  :    m := 10 
END ; 

 S (Li , Lj ; i j) 
  Li    

 
CASE   (3 * x + 4 ) OF  

 10 ,4 : ; {} 

 2 , 5 :        Y := SQR (x) ; 
 7 : Y := 2 * x ; 
 1 : Y := - 5  
END        { CASE } 

  Li    e  
(error message) 

 e
 

 
CASE 
  

var 
 DAY : char ; 

 DAY 
   F , S , U, M , T, W , H 

  
 FSH 
 CASEDAY
DAYSSaturday  
 

CASE DAY OF  
 F :   WRITELN (Friday) ; 



 

 S :   WRITELN (Saturday) ; 
 U :   WRITELN (Sunday) ; 
 M :   WRITELN (Monday) ; 
 T :   WRITELN (Tuesday) ; 
 W :   WRITELN (Wednesday) ; 
 H :   WRITELN (Thursday)   ; 
END ;  {CASE} 



 

 
 

 
  a2  b + c y = 3 x 
  7 < x < 10t = sin(x + ny)a = 0 
  aba 
  f  g3 + hdy = ex 
  k = 1a - b  100k = 2 
   t = 2 x   x      

    y + z    
  y , z 
  x x := 2 x + 1 

  y  2 
  gf a , b2 1af = 


 

One. IF x <= 14.0 write(x)  ;  
Two. IF i := K  OR  i + j >8  THEN  I = 10 ;  
Three. IF a OR b < 82.0 THEN Z := Y ; 
Four. IF ( a < 100.0 ) AND (J = -3)  THEN  K := K + 1 ; 
Five. IF SQR(x) <= upper bound THEN y := x ; 
Six. IF x := 0.0 THEN XO = XO + 1.0 ; 
Seven. IF x > y THEN  x := x + t ; 
Eight. IF X > 0.0 THEN  
   Y := Y + 1.0 ; 
   WRITELN(X , Y) 
 END IF 
Nine. IF TAS >= A THEN 
  Z = TAS * 2.5 / 100 . ; 
 ELSE : 
  Z = 0.0 . 
Ten. IF  a > 0.0  AND  IF a < b THEN 



 

      b := b + 1.0 ;  

  
a =  -10 
b =     0 
c =   10 
d = 100 

  
One)(a > c) and ( d = 100) 

Two) (a > c) or (d = 100) 
Three)(a = c) or ( b = c) 
Four) (not (a = c)) and (not (b = c)) 
a) (a = c) or (b <> c) and (c < 10)

  
program one (output) ; 
var 
 a , b , c: real ; 
begin 
 a := 5.0 ; 
 b := 5.5 ; 
 c := 4.5 ; 
 if a > b then 
  writeln (FIRST) 
 else if a > c then 
  writeln (SECOND) 
 else if b > a then 
  writeln (THIRD) 
 else  
  writeln (FOURTH) 
end.

  
var 
 x , y : real ; 
 over , out : boolean ; 
begin 
 x := 15.3 ; 
 y := 51.0 ; 
 if x > 5.0 then  
  over := false ; 
 if y < 0.0 then 



 

  out := false 
 else 
  out := true ; 
 if over and out then 
  writeln (DONE) 
 else 
  writeln (NOT DONE) ; 
end.

T = 3.4 , Z = 6.0 , Y = 3.5 , X = 7.0 
 

a) (X / Y * Z > T) OR (Y + Z < X) 
b)  (X / Y * Z > T) AND (Y + Z < X ) 
c)  (X / Y * Z < T) OR (Y + Z < X) 

 i , j , k      
 

iEQUAL      i  = j = k 
ii ASCENDING ORDERi j k  
iii DESCENDING ORDERi j k  
iv OUT OF ORDER 

S(Score)
 

 IF 
 CASE 

 

 ABCDF

 

  G        G
A , B , C , D , F 

 CASE 



 

  
ABCDF
 

 
 Bvery good

NBNB := NB + 1
DPASSND 
X  

 5.53    9.95 
if X >=  7.5  then 
 begin 
  X := 90 . 0 ;  
  Writeln  ( X is, X : 4 : 2 ) 
 end 
else 
  X := 25 . 0 ;  
  writeln ( X is,  X : 3 : 1 ) ;  

 
   
   t := Trunc (angle / 90) mod 4 ; 
 tangle 

a)22.5 ii) 80.0 iii)  135.0 iv)  300.0 v)  400.0 

 CASEangle 
CASE Trunc (angle/90) mod 4 of 

0: writeln ( first quadrant ) ; 
1: writeln (second quadrant) ; 
2: writeln (third quadrant) ; 
3: writeln (fourth quadrant) 

end ; 

 IFCASE 
 

  



 

(a)  if response =  Q then    switch := response = Q ; 
  switch := true  
       else  
  switch := false ;  
 
(b) if x > y then     xGreater := x > y ; 
  t := 0     Case xGreater of  
 else       true :  t := 0 ; 
  t := 5 ;     false : t := 5 
       end ;  
 
(c) if x  > 5 then     if x >  5  then  
  begin       begin 
   if y > 0 then    if y > 0 then 
    z :=  1    z :=  1 
   else      end 
    z := 2    else 
  end ;        z := 2 ;  
 

  smallest
a, b, c  

(a)   smallest := a ;       (ii) if a <= b and a <= c then 
  if  b < smalest then    smallest := a; 
 smallest := b ;       else  if  b <= c  and  b <= a then  
 if  c < smallest  then    smallest := b ; 
        smallest := c;       else 
 writeln (smallest) ;    smallest :=c ; 
             writeln (smallest) ; 

  
 

 
 
 

           true and ( (30  mod  10 )  = 3 ) 

  
  



 

I , Jflag 
flag trueIJ

false  
 

          


 
 if 

(a)  if speed > 100 then   (ii) if speed  >  60 then 
    fine := 70       fine :=20  
 else  if  speed > 80 then       else if speed > 80 then  
    fine := 50        fine := 50 
 else if speed > 60 then         else if  speed > 100 then 
           fine := 20 ;        fine := 70 ;  

 
 
i case 
 

     writeln ( 1= 2 , 2= 2 , ( 2 + 3) = 7 ) ; 

case 
    write (n) ; 
    case  n of  
     1 : writeln (st) ; 
     2 : writeln (nd) ; 
     3 : writeln (rd) ; 
     4 , 5 , 6 , 7 , 8 , 9 : writeln (th) ; 
    end ; 

 n = 8 


     
 



 

 case 
 CASE  number of  
  0 : writeln (Victory or Martyrdom); 
  1 : writeln ( Jihad is the only way); 
  2 : writeln ( Victory or Martyrdom); 
  3 : writeln ( first opening of Afghanistan was in 21 a.h); 
  4 : writeln ( Jihad is the only way); 
  5 : writeln (Victory or Martyrdom); 
       END; 

          
 

program student (input , output) ; 
 var 
  StudentID, FinalScore , 
  ExamsScore, Point : integer ;
  FinalGrade :  : char ; 
  begin 
{= = = = = = = = = = = = = = = = = = = = = = = } 
 {read in the input data } 

{= = = = = = = = = = = = = = = = = = = = = = = } 
 write (enter student s ID) ; 
 readln (StudentID) ; 
 write (enter students exams score) ; 
 readln ( ExamsScore ); 
 write (enter students final  score) ; 
 readln ( FinalScore ) ; 
{= = = = = = = = = = = = = = = = = = = = = = = } 
{ checking validity of  input data  } 
{= = = = = = = = = = = = = = = = = = = = = = = } 
 if StudentID <= 0 then 
         writeln (error : invalid StudentID) 
 else if (FinalScore < 0 ) or (ExamsScore < 0) or  
  (FinalScore >100 ) or (ExamsScore > 100)  then 
  writeln (error: invalid scores.) 
 else  {StudentID , FinalScore , and  ExamsScore  are valid} 
  begin 
{= = = = = = = = = = = = = = = = = = = = = = = } 
 { compute the final grade } 



 

{= = = = = = = = = = = = = = = = = = = = = = = } 
 if (ExamsScore < 50 ) or (FinalScore < 60 ) then  
  FinalGrade := F 
 else if (ExamsScore >= 70 ) and (FinalScore >= 90 ) then 
  FinalGrade := A 
 else if (ExamsScore >= 65 ) and (FinalScore >= 80 ) and 
  (FinalScore < 90) then  
  FinalGrade := B 
 else if ( ExamsScore >= 60 ) and ( Finalscore >= 70 ) and 
  (FinalScore < 80 ) then 
      FinalGrade := C 
 else if (ExamsScore >= 50 ) and (FinalScore >= 60 ) and 
   (FinalScore < 70 ) then 
  FinalGrade := D  
 else  {undecided grades} 
  begin  
   writeln (check StudentID number , studentID, record); 
   FinalGrade := U 
 end; {else } 
{= = = = = = = = = = = = = = = = = = = = = = = } 
       { compute the earned point } 
{= = = = = = = = = = = = = = = = = = = = = = = } 
  case Finalgrade of  
   A  : Point := 4 ; 
   B  : Point := 3 ; 
   C  : Point := 2 ; 
   D  : Point := 1 ; 
   F , U    : Point := 0 
  end ; {case  ...} 
{= = = = = = = = = = = = = = = = = = = = = = = } 
 {print the outputs } 
{= = = = = = = = = = = = = = = = = = = = = = = } 
 write(StudentID = , StudentID:9); 
 write(Grade =  , FinalGrade:2); 
 writeln(Point = , Point:2) 
  end 
 end.  
1. Input : StudentID = -1, ExamsScore = 10, FinalScore = 20. 
2. Input : StudentID = 1234, ExamsScore = 101 , FinalScore = 20. 
3. Input : StudentID = 1235, ExamsScore = 10 , FinalScore = 201. 



 

4. Input : StudentID = 1236, ExamsScore = 90 , FinalScore = 90. 
5. Input : StudentID = 1237, ExamsScore = 60,FinalScore = 90. 
6. Input : StudentID = 1238, ExamsScore = 70,FinalScore = 85. 
7. Input : StudentID = 1239, ExamsScore = 61, FinalScore = 71. 

 F BI
1

ZF
 

    


 


  
very cold

 
cold

 
mild

 
hot

 
very hot

 CASE 
   ZT   (Market-Value)

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

 
            

        
 

 
 

     PG    MV
 Year‘Y’



 

N
ZT 

  
 

 (Carbon Content)(T1) 
 (Rockwell Hardness Const.)(T2) 
 (Tensile Strength)(T3) 

 
   
    
    
    
    

(CC)
RC     (TS) (sample)    


 

  A 
    NSND NS > 0

 
i  

 (f)(m)f m A 
6

 
ii  

 w A
8

 
iii r = A - (f + m + w) 
  



 

iv s r
NS ND 

2
2 

       s / 2...(ND > 0 
v       d =  
     ND = 00 

A , NS , NDf,m,w,s,d 


H  W
SD 

 
 

 
        

 
 

  
   
   
   
  

  
 
 
 

 



 

     A    NSND
   I  1    

 
   
   
 
 

  
         


 

    
Tax RateAnnual fuel costInitial house cost

0.025$ 2,300$ 67, 000
0.025$ 2,500$ 62, 000
0.020 $ 1,850 $ 75, 000 


         

 
        

 
            

         
          
      
 

 
: "send check"    



 


:  "Refund" 

  
  

 
   50%6 p.m.1800

8: 00 a.m0800 
   8.:00 a.m.0800

6:00 p.m1800 
   4% 
   $ 0.40 
   15%

 
           


 
 

(H: House)(C : Commercial)
 (I : Industrial) 
   H   $5.00  $ 0.0005

 
 C   $1000

$0.00025 
   I  $1000   

$2000



 

      $ 3000  
 


char

 
 

  ZMtas


a
a 

  ZS 
NS

 
 

ZS     
 ZF 

   F   AF  
ZF = 0 

   10

100
*F  

     ZF F
5

100
*    

   7 5

100

.
*F 

P tas
NS  TF  AF 

  code       
 

 



 

a1 x + b1 y = c1 
a2 x + b2 y = c2 

  a1 , b1 , c1a2 , b2 , c2
 
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 
 

 
Repetition Statements 

 
 


 f(x)  x

x = 2.5x = 8.50.1  
           
         


 
 

  
           

    
 

  
 

 FOR 
 FOR .. TO .. DO .. 
 FOR .. DOWNTO .. DO 

 
  WHILE .. DO .. 
  REPEAT .. UNTIL .. 
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   
 

 
 FOR .. TO .. DO .. 

  
FOR  i :=  initial  TO  final  DO  St 

  
 i 

(loop control variable) 

initial , final 
 (loop parameters)   initial

ifinal
 

St        (loop 

body) 
  
 i = initial Sti 

Stiinitial + 1
  i       St i

finalFOR 
 FOR .. TO.. DO .. 
 
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 
 

i = initial 
 
 

StDo 
 
 

i = i + 1 
 
 

 
FOR 

  
i = final 

  

 
FOR .. TO .. DO .. 
 

 
I = initial .. final 

 
 
 

St  

 
 
 

FOR   
 
 

 
  
   FOR  i :=  2  TO  50  DO  WRITELN (2*i) ; 
  
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FOR i := 2 TO 50 DO 
 BEGIN 
  Y := SQR(i) ; 
  WRITELN (X= , i, Y =  , Y) 
 END ;  
 
 4 100

 
4 
6 
8 
: 
: 

100 

 250
 

X = 2  Y = 4 
X = 3  Y = 9 
X = 4  Y = 16 

: 
: 
: 

X = 50  Y = 2500 

 
 FORitem 
sum ave 
 

sum :=0.0 ; 
ROR i := 1 TO 2000 DO 

  BEGIN 
   READLN (item) ; 
   sum := sum + item 
  END ; 

{End FOR} 
ave := sum / 2000.0 ; 

WRITELN (sum =  , sum , ave =  , ave) 
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 
 

sumsum := 0.0FOR 
FOR i := 1 TO 2000 DO 

  BEGIN 
   sum := 0.0 ; 
   READLN (item) ; 
   sum := sum + item 
  END ; 

{End FOR} 
       item 

 sum
itemsum   item   sum

 sum = 0.0    i   
 St   FOR    

sum := 0.0 FOR
    sum := 0.0    sum

 
 
 

FOR 
 

PROGRAM Zakat1000 (INPUT, OUTPUT) ; 
VAR 

 i, ID : INTEGER ; 
 TAS, A, Z : REAL ; 

BEGIN 
 WRITE (Enter Al-Nisab) ; 
 READLN (A) ; 
 FOR i := 1 TO 1000 DO 
  BEGIN 
   WRITE (Enter ID, TAS) ; 
   READLN (ID,TAS); 
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   IF TAS >= A THEN 
    WRITELN(ID =  , ID, TAS =  , TAS , 
       Z =  , TAS/40.0) 
   ELSE 
    WRITELN(ID =  , ID, TAS =  , TAS , 
       Z = 0.0) 
  END ; 
 {End FOR loop} 

END {Zakat1000} 

 
 FOR


 

 
FOR 

 initial final
 

 FOR j := k TO (2*K + 1) DO 
         i  

  initial   final    
 

  
 FOR K := 8 TO 3 DO 

  
 

FOR 
            

 
  

  
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  
 FOR K := 3 TO 8 DO 

  
 FOR i 
 initial , final




 
  
 i

 
  FORi

   initial  final 
         

FOR
 

 
 FOR 

Y = 2.4 sin X + 5X2 - 7 
  

X = 0 , 0.1 , 0.2 , ... , 10.0 
 

PROGRAM Fn (Output) ; 
VAR 

 i : INTEGER ; 
 X , Y : REAL ; 

BEGIN 
 FOR i := 0 TO 100 DO 
  BEGIN 
   X := i / 10.0 ; 
   Y := 2.4 * SIN(X) + 5.0 * SQR(X) - 7.0 ; 
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   WRITELN (X =  , X , Y =  , Y) 
  END {FOR} 

END {Fn}. 
  FOR .. DOWNTO .. DO .. 

  
FOR i := initial DOWNTO final DO St 

     FOR .. TO .. DO 
FOR .. DOWNTO .. DO

 
 FOR .. DOWNTO .. DO .. 
 i

ifinal 
           

 i = i - 1   i = i + 1  
  i  final   i  final 

  
 FOR K := 8 DOWNTO 3 DO 

  
  

 
 

FOR K := 8 DOWNTO 3 DO 

 
 
 K 

K! = K(K - 1)(K - 2) ... x 3 x 2 x 1 
  FOR .. DOWNTO .. DO 

 
PROGRAM Factorial (INPUT , OUTPUT) ; 
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VAR 
 K , fact , i : INTEGER ; 

BEGIN 
 READLN (K) ; 
 fact := K ; 
 FOR i := (K - 1) DOWNTO 1 DO 
  fact := fact * i 
  {End FOR} 
  WRITELN (K = , K , factorial K = , fact)  
END. 

  

       FOR  
 

fact := K ; 
FOR i := 1 TO (K - 1) DO 

 fact := fact * i ; 
 

 
 K!FOR..TO..DO 
 

BEGIN 
 READLN (K) ; 
 fact := 1 ; 
 FOR i := 2 TO k DO 
  fact := fact * i 
 {End FOR} ; 
 WRITELN (K = , K , factorial K = , fact) 
END. 

 
          

  
            
 

WHILE .. DO REPEAT..UNTIL 
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 
WHILE .. DO .. 

  
WHILE  e  DO  St 

  
: e 

: St  
  
  (true)

StSt
St

(false)
WHILE 
 
      item sum
aveWHILE 
 

PROGRAM SumAve2000 (INPUT , OUTPUT) ; 
VAR 

 counter : INTEGER ; 
 item , sum , ave : REAL ; 

BEGIN 
 sum := 0.0 ; 
 counter := 0 ; 
 WHILE counter < 2000 DO 
  BEGIN 
   READLN (item) ; 
   sum := sum + item ; 
   counter := counter + 1  
  END 
 {End while} ; 
 ave := sum / 2000.0 ; 
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 WRITELN (sum = , sum , ave = , ave) 
END. {SumAve2000} 

WHILE 
     e  WHILE  
St 

  ) أ (          
While 

  ) ب (  
          

(infinite loop) 
  ) ج (    e

 
   

 
      WHILE   

(EOF : End  of File)
 

   



 

 
 
 
 

 
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 
 


           

 (sentinel value)     
(TAS  0)(ID > 

0)
     


 
  

 FORii
 

   WHILE      TAS
 

PROGRAM ZakatAnyNumber (INPUT , OUTPUT) ; 
VAR 

 ID : INTEGER ; 
 TAS , A , Z : REAL ; 

BEGIN 
 WRITE (Enter Al-Nisab) ; 
 READLN (A) ; 
 WRITE ( Enter ID , TAS) ; 
 READLN (ID , TAS) 
 WHILE TAS >= 0.0 DO 
  BEGIN 
   IF TAS >= A THEN 
    Z := TAS / 40.0 
   ELSE 
    Z := 0.0 ; 
   WRITELN (ID =  , ID , TAS = , TAS , 
      Z =  , Z) ; 
   WRITE (Enter ID , TAS) 
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   READLN (ID , TAS) 
  END {WHILE} 
END. 

 

          
          

K
1K   


K1 

      
 

READLN (ID , TAS , K) 
WHILE K = 0 DO 

 

 

            
       

 NP    FOR    WHILE
NP 

   NP
1000 

 
  NP

 
 

PROGRAM ZakatNP (INPUT , OUTPUT) ; 
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VAR 
 I , ID , NP : INTEGER ; 
 TAS , A , Z : REAL ; 

BEGIN 
 WRITE (Enter Al-Nisab) ; 
 READLN (A) ; 

WRITE (Enter Number of Persons) ; 
 READLN (NP) ; 
 FOR I := 1 TO NP DO 
  BEGIN 
   WRITE (Enter ID , TAS) ; 
   READLN (ID , TAS) ; 
   IF TAS >= A THEN 
     Z := TAS / 40.0 
   ELSE 
     Z := 0.0 ; 
   WRITELN (ID= ,ID,TAS= ,TAS, Z=, Z) 
  END 
END. 

)٢ (REPEAT .. UNTIL 
  

REPEAT   Sts   UNTIL   e 
  

: Sts 
: e  
     Sts e

    Sts   e   
 Sts  e 

REPEAT 
 

         Sts   
e

 
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    WHILE REPEAT
WHILEREPEAT

WHILE
REPEAT 

        Sts  BEGIN
END 

  REPEAT(infinite loop)
 e 

Stse 
 

 
   REPEAT WHILE

FOR 
 

PROGRAM SumAve2000 (INPUT , OUTPUT) ; 
VAR 

 counter : INTEGER ; 
 item , sum , ave : real ; 

BEGIN 
 sum     := 0.0 ; 
 counter := 0 ; 
 REPEAT 
  READLN (item) ; 
  sum     := sum + item ; 
  counter  := counter + 1 ; 
 UNTIL 
  counter = 2000 ; 
 ave := sum / 2000.0 ; 
 WRITELN (sum = , sum , ave = , ave) 

END {SumAve2000} 

 
 
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 
f(x) 

f(xi) 
f(x) = 0 

f(xi+1) 
                                                       

                                                                          x 

                                           xi+1        xi 

 xi
   f  (xi , f(xi)) 

  xi+1
xixi+1

xi 

  f xi
 
 f xi 

   f xi f xi
 

   
  


f xi
f xi

 

  xi+1 = xi -  

   
 x xi i

f xi
f xi

 
 1 

 (iterative formula)
 

i = 1 , 2 , 3 , ... 
 
 x x

f x

f x1 0
0

0
 


 

 
 x x

f x

f x2 1
1

1
 


 



 151

 x0 
  

x1 , x2 , x3 , ... 

 
 

x xi i  1  
 nmax 

 
x - 0.2 sin x - 0.5 = 0 

          
 

 
x = x -  

 x  x(xi+1)x
x(xi) 

 
  


f x

f x
 

f(x) = x - 0.2 sin x - 0.5 
f (x) = 1 - 0.2 cos x 

 
 

PROGRAM NewtonMethod (INPUT , OUTPUT) ; 
 {Finding the root of an equation by Newton - Rephson method} 
VAR 

 n , nmax : INTEGER ; 
 x0 , eps , x , d : REAL ; 
 {nmax : max allowed number of iterations 
 n    : counter to count the number of iterations 
 x0   : initial value as an approximate root 
 eps : required accuracy 
 d    : difference bet. two successive roots} 

BEGIN 
 WRITELN (Enter x0 , eps , nmax) ; 
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 READLN (x0 , eps , nmax) ; 
 n := 0 ; 
 x := x0 ; 
 REPEAT 
  d := (x - 0.2*SIN (x) - 0.5) / (1.0 - 0.2*COS (x)) ; 
  x := x - d ; 
  n := n + 1 ; 
  WRITELN (X =  , X , n =  , n) 
 UNTIL 
   (ABS(d) <= eps) OR (n >= nmax) 
  {End REPEAT} 
 END {NewtonMethod}. 

 
  FOR     REPEAT

   REPEAT 
WHILE 
 
  

x0 = 0.5 
eps = 1.0E - 06 = 1 x 10-6 

 
x = 0.61629718  n = 1 
x = 0.61546820  n = 2 
x = 0.61546816  n = 3 
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 
 

Nested Structures 
& Nested Repetition Structures 

 
          

            (inner 

structure) (outer structure)
     

 
BEGIN  BEGIN  

     
begin   begin  
     
end   END  
     
END   end  

    
 

 


     


FOR , WHILE , REPEAT 
 
 
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 
 
 

 
  k  

 
FOR

k 
  

PROGRAM Factorial2To12 (INPUT , OUTPUT) ; 
VAR k, fact , i : INTEGER ; 

BEGIN 
 FOR k := 2 TO 12 DO 
  BEGIN 
   fact := 1 ; 
   FOR i := 2 To k DO 
    fact := fact * i 
   {End inner FOR} ; 
   WRITELN (k = , k, factorial k =  , fact) 
  END 
 {End outer FOR} 

END {Factorial2to12} 
 

FOR k := 2 TO 12 DO 
  
 FOR i := 2 TO K DO 
  
  {End inner FOR} 

  
{End outer FOR} 

 
 FOR 

         
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k k

       
           

 
   

   FOR
 FOR

   FOR
     

 

FOR 
 

 

 
FOR 

 
 

 

 
 
 
 

 

 
 

 FOR
 

PROGRAM Factorial2To12 (INPUT , OUTPUT) ; 
VAR k, fact : INTEGER ; 

BEGIN 
 fact := 1 ; 
 FOR k := 2 TO 12 DO 
  BEGIN 
   fact := fact * k ; 
   WRITELN (k = , k , factorial k = , fact) 
  END 
 {End FOR} 
END. 

FOR 
 FORFOR

i
 
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 
 FOR i := 10 TO 50 DO 

FOR i := 2 TO n DO 
{End inner FOR}  

              {End outer FOR}

 FOR
FOR

FORi
 

FOR i := 10 TO 50 DO 
  FOR j := 2 To n DO 
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 
 

 
 k 

k := 3 ; 
m := 2 ; 

FOR j := 3 TO 5 DO 
 BEGIN 
  t := m * j - 3 ; 
  k := k + t 
 END ; 

 sum 
var var 

sum, xdata : real ; sum, xdata : real ; 
cnt : integer ; cnt : integer ; 

begin begin 
sum := 0.0 ; sum := 0.0 ; 

cnt := 15 ; cnt := 0 ; 
while cnt >= 0 do  while cnt < 15 do 

begin begin 
readln (xdata) ; readln (xdata) ; 

sum := sum + xdata ; sum := sum + xdata ; 
cnt := cnt - 2 cnt := cnt + 2 

end end 
end end 

(i) (ii) 
           
var var 

sum , xdata : real ; sum , xdata : real ; 
cnt : integer ; cnt : integer ; 

begin begin 
sum : 0.0 ; sum := 0.0 ; 
cnt := 17 ; cnt := -1 ; 

repeat repeat 
readln (xdata) ; readln (xdata) ; 

sum := sum + xdata ; sum := sum + xdata ;  
cnt := cnt - 3 cnt := cnt - 3 
until cnt < 0 until cnt < 0 
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end end 
(iii) (iv) 

 counter  
var var 

counter, i : integer ; counter, i : integer ; 
begin begin 

counter := 0 ; counter := 0 ; 
for i := -8 to 6 do for i := 6 downto -5 do 

counter := counter + 1 counter := counter + 1 
end end 

(i) (ii) 
  

var  
counter, i : integer ;  

begin  
counter := 10 ;  

for i := 5 downto -5 do  
counter := counter - 1 ;  

for i := 4 to 16 do  
counter := counter + 1  

end  
(iii)  

 x1 
var 
 i : integer ; 
 x1 : real ; 
begin 
 x1 := 32.0 ; 
 for  i := -2 to 2 do 
  x1 := x1/2.0 
end 

 counterfor 
var var 

i,j , counter : integer ; i,j , counter : integer ; 
begin begin 

counter := 0 ; counter := 0 ; 
for i := 40 downto 0 do for i := 40 downto 0 do 

for j := 5 to 10 do begin 
counter := counter + 1 for j := 0 to 4 do 

end counter := counter + 1; 
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 counter := counter + 1 
 end 

(i) end 
 (ii) 

  
 

var 
i , j , counter : integer ; 

begin 
counter := 0 ; 

for i := 40 downto -1 do 
begin 

for j := -1 to 9 do 
counter := counter + 1; 

counter := counter - 1 
end 
end 

(iii) 
 

 count 
count := 0 ; count := 0 ; 

for i := -5 to 5 do for i := 5 to 25 do 
count := count + 1 count := count - 2 

(i) (ii) 
 

i := 0 ; 
j := 50 ; 

count := 0 ; 
while i <= 100 do 

begin 
count := count -20 ; 

i := i + 10 ; 
repeat 

j := j - 10 ; 
count := count + 20 

until j <= 40 
end 

(iii) 
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 count1 , count2
 

var 
count1, count2, k, j : integer; 

begin 
count1 := 0 ; 
count2 := 0 ; 

for k := 5 down to -5 do 
begin 

if odd (k) then 
count1 := count1 + k ; 

for j := -2 to 4 do 
count2 := count2 - 2 

end 

 
 

  
lower := 1 ; 
upper := 3 ; 

for counter := lower to upper do 
 begin 
  lower := 0 ; 
  upper := 2 ; 
  writeln (Assalamo Alaikom) 
 end ; 

  

lower := 1 ; 
upper := 3 ; 

for counter := lower to upper do 
 begin 
  writeln (counter) ; 
  counter := counter + 1 
 end ; 

  
for i := 1 to 3 do 

 writeln (Your Mother) ; 
 writeln (Your Father) ; 
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writeln (****) ; 

        
 

Product := 1 ; 
Counter := 2 ; 

While Counter <= 5 do ; 
 Product := Product * Counter ; 
 Counter := Counter + 1 ; 

Writeln (Product) ; 

   
          

 
i Repeat 

 N = 15


 
Program exam (input , output) ; 

var 
 i , N , sum : integer ; 
Begin 
 readln (n) ; 
 sum := 0 ; 
 for i := 1 to n do 
  if ( i mod 2) <> 0 then 
   sum := sum + i ; 
 writeln (sum : 5) 
 readln 

end. 

  
for i := 1 to 3 do 

 begin 
  for j := 1 to 4 do 
   write (*) ; 
  writeln 
 end ; 
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   MAX
3 

Count := 0 ; 
while Count < MAX do 

 begin 
  writeln (Outer, Count) ; 
  while Count < MAX do 
   begin 
    writeln (Inner , Count) ; 
    Count := Count + 1 
   end 
  end ; 

  (exact output)  
I := 30 ; 

REPEAT 
 I := (I DIV 5) - 1 ; 
 I := I * 5 ; 
 WRITELN (I) ; 

UNTIL (I <= 1) ; 
 WHILE

REPEAT 
      FOR  

 
  

Limit := 7 ; 
For i := 1 to Limit do 

 begin 
 Write (i + Limit : 3) ; 
 Limit := 5 

 end ; 
writeln ; 

  
For i := 1 to 8 do 

 writeln (I * 10) ; 

   
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(i)Repeat (ii)While 
 RepeatN1 , N2 

N1 N2
While 

 Repeat 
 read (N1 , N2) 
 writeln (N2 , N1) 

 untill 
  N1 < 0  or  N2 < 0 ; 

          
 

   
program Rev (output) ; 

var n : integer ; 
Begin n := 8453 ; 

 repeat 
  write (n mod 10 : 1) ; 
  n := n div 10 
 until 
  n = 0 

End. 
 

Program Nestloop (output) ; 
 var   i , j : integer ; 
 begin 
  writeln (I: 12 , J : 5) ; {print heading} 
  for i := 1 to 3 do 
   begin {outer loop} 
    writeln (outer : 5 , i : 7) ; 
    for j := 1 to i do 
     writeln (inner : 7 , i :5 , j : 5) 
   end {outer loop} 
 end. {Nestloop} 
 (Hand trace)

 
4,2,8,4 1,4,2,1 9,3,3,1 -22,10,8,2 
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program SLOPE (INPUT , OUTPUT) ; 

const 
 SENTINEL = 0 ; 

var 
 SLOPE, Y2, Y1, X2 , X1 : REAL ; 

begin 
 WRITELN (Enter four real numbers) ; 
 READLN (Y2, Y1, X2 , X1) ; 
 SLOPE := (Y2 - Y1) / (X2 - X1) ; 
 while SLOPE <> SENTINEL do 
 begin 
  WRITELN (Slope is , SLOPE : 5 : 3) ; 
  WRITELN ; 
  WRITELN (Enter four real numbers) ; 
  READLN (Y2 , Y1 , X2 , X1);  
  SLOPE := (Y2 - Y1) / (X2 - X1) 
 end {while} 

end. 

  
For i := 3 To 5 Do 

 case i of 
 1 : writeln (In the Name of Allah) ; 

  2 : writeln (Praise be to Allah) ; 
  3 : writeln (O Mojahidoon of Afghanistan !) ; 
  4 : writeln (Congratulations !) ; 
  5 : writeln (May Allah bless you.) ; 

 6 : writeln (Victory or Martyrdom)  
 end ; 
      

      
c , x 

 (i)Repeat (ii)For 
c := 0 ; 
i := 1 ; 

while i <= 5 do 
 begin 
  read (x) ; 
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  if (x < 0) or (x > 10) then 
   c := c + 1 ; 
  i := i + 1  
 end {while} 

input : 15     10     -10     5     20 
 (input) 

n = 28693 
  ) أ 

 
(output)  ) ب  
  ) ج  
  ) د        20000 

28693 
PROGRAM Test (INPUT , OUTPUT) ; 

VAR n , d , s : INTEGER ; 
BEGIN 
 WRITE (Enter an integer number) ; 
 READLN (n) ; 
 S := 0 ; 
 WHILE n <> 0 DO 
  BEGIN 
   d := n MOD 10 ; 
   WRITELN (d) ; 
   s := s + d ; 
   n := (n - d) DIV 10 
  END ; 
 WRITELN (s) 

END. 

       
(blank)

 
count := 0 ; 
read (ch) ; 

if (ch =  ) then 
 repeat 
  read (ch) ; 
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  count := count + 1 
 until 
  (ch =  ) ; 
  

const      ch = A ; 
  

For i := 1 To 4 do 
 begin 
  write (ch) ; 
  writeln 
 end ; 
 


 

n := 6 ; 
count := 0 ; 

for i := 1 to n do 
 begin 
  read (item ) ; 
  if (15 <= item) and (item <= 25) then 
   count := count + 1 
 end : writeln (count) ; 

input    : 20  10  15  -30  25  33  18  40  22 
   

for count := 10 downto 8 do 
 writeln (count) ; 

   
for i := 1 to 3 do ; 

 writeln (Allah is the Greatest) ; 
   

sum = 1+2+3+….+99+100 
 sum := 0 ; 
 number := 1 ; 
 repeat 
  sum := sum + number ; 
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  number := number + 1 
 until 
  number >= 100 ; 
 writeln (sum =  , sum) ;  

  ) أ  
(i)while(ii)for  ) ب  

  
Program Tri (output) ; 

 const   blank =   ; star = * ; 
 var i , j , k : integer ; 
 Begin 
  for i := 1 to 4 do 
   begin 
    for j := 4 - i downto 1 do 
     write (blank) ; 
    for k := 1 to 2 * i - 1 do 
     write (star) ; 
    writeln 
   end 
 End. 
 

 
Program Test ; 

const n = 8 ; 
var 

 i, sum , value : integer ; 
 flag : boolean ; 

Begin (* Test *)  
 sum := 0 ; i := 1 ; flag := false ; 
 while (i <= n) and not flag do 
  begin 
   read (value) ; 
   if value > 0 then 
    sum := sum + value 
   else if value = 0 then 
    flag := true ; 
   i := i + 1 
  end ; 
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 writeln (sum , value) 
End. (* Test *) 

 9850-47-3 6 5
  
  

1 2 3 4 5 6 7 8 9 10 (i) 
3 -6 1 4 0 7 -9 8   (ii) 

 
          


(syntax errors)
(logical errors / semantics bugs) 

  
 

  
 

6 
8 
7 
3 
6 
4 
5 

program EvenCount (input , output) ; 
{Find the number of even digits in a sequene of input numbers} 

var 
Digit, Counter, EvenNumber, Limit : Integer; 

begin 
 writeln (How many numbers should I look at? ) ; 
 readln (Limit) ; 
 writeln (Enter a digit) ; 
 readln (Digit) ; 
 For Counter := 1 to Limit Do 
  begin 
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   EvenNumber := 0 ; 
   If (Digit div 2 = 0) then 
    EvenNumber := EvenNumber + 1 ; 
   writeln (Enter a digit) ; 
   readln (Digit) 
  end ; 
 writeln (The number of even numbers was,EvenNumber) ; 

end. 

 n 
 n = 10

25  0  -33 45  -20  0  -15  70  -25  40     
         

 
program example (input , output) ; 

{this program finds the largest element in a set of n integer elements} 
var 

 n , i  : integer ; 
 x , large : integer ; 

begin 
 write (enter the number of elements n) ; 
 readln (n) ; 
 writeln (enter the elements to find their largest) ; 
 large := - maxint ; 
 {we read the elements one by one and compare each with the 

largest element found so far} 
 i := 1 ; 
 while i <= n do 
  begin 
   read (x) ; 
   if x > large then 
    large := x ; 
   i := i + 1 
  end ; {while} 
 readln ; 
 writeln (the largest element =  , large) ; 
 write (press the enter key to continue) ; 
 readln 

end. {example} 
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 

         
      if .. then .. else mod

odd
 

  
OutputInput

69 IS ODD. 69 
54 IS EVEN. 54 
35 IS ODD. 35 

  
  
  

62 IS EVEN. 62 

 case 
odd 

 for    
a , babab

 
  

Input  Output
1    5 1 TO THE POWER 5   =           1 
64  3 64 TO THE POWER 3 = 262144 
12  4 12 TO THE POWER 4 =   20736 

  
  

    num


num     n   
num2n = num  

 
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 n 
 num

       
n 

  

Input  Output
1 2 TO THE POWER   0 =       1 
2 2 TO THE POWER   1 =       2 
4 2 TO THE POWER   2 =       4 
 1024 2 TO THE POWER 10 = 1024 

  
  

 
        

v = g t 
: v 
 : g  
 : t  
 
 t s

g
 2s

t limit
       

 
 
 Z 

 Z Sin x b aeax e ax
e

b x    
2 2

log 
 x , a , b 

x=1.0(0.1)2.0 , a = 0.10(0.05) 0.80 ,  b = 1.0 (1.0) 10.0 
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x = 1.0 (0.1) 2.0 
x = 1.0 , 1.1 , 1.2 , 1.3 , … , 2.0 

 
  FOR  

    Z   Z    
x , a , b 

         
 
 

ax + b = 0a, b 
a  0x = -b/a  ) أ ( 
a = 0 , b  0x  ) ب ( 
a = 0 , b = 0x  ) ج ( 

   FORa , b
ab

 
 
        n  

 
1 1

2
1
3

1
4

1    
n

 

 FOR 
  

 WHILE   REPEAT 
 y 

y = 16.7 x + 9.2 x2 - 1.02 x3 

 x1.09.9x0.1
y , x 
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  
 f e    cos 4 22 

 
16
 

 (=3.14159) . f() 
 yx 

y x x
x

  


1 2
1
cos 

     x     
XIN 

  XFI, DELTA, XIN 
 XIN > 0 ,    DELTA > 0 ,    XIN < XFI 

  yx = XIN x , y  
  xDELTAyx

x , y  
          


       

   5
9

32 
 

B , AB
A 

 ii 
s      1

2
2
3

3
4

4
5

99
100

 
 x = 1.4 cos x

         
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10-5
 

 rf(x) = 0 
  

f(x) 
 
 
 
 
 

             f(a) 
 
 

                             b                 r                  a 

                       f(b)                 c a b 
2

                                       x 

 

a 
 

 xx = b , x = af(b) , f(a)
rf(r) = 0

b , ar 
 cc a b 

2
 

  f c 
  f c  10-6

c
r 

 f( c) f(a)
c , aca
 a a = c  cb b
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b = c 
c 
 
  

f(x) = x - sin x - 0.5 = 0 

  
  = 3.14159  ,   f() > 0  , f(0) < 0 

  
f(x) = x3 - 4x2 + 6x - 7 = 0 

x = 2 , x = 3 
 

 
 
  XN = 2.0 

XP = 3.0  

     
  XM XN XP 

2
   

     
  |XP-XN|<.001   
   

            
 

  

XP = XM f(XM)  XM 
         

 

  

  XN = XM   
 
 yX 

x y 3 
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  
 XiXXi+1

 

x Xi i
y

Xi
  











1

1
3 2

2 

 Xi 
 X

y
0 3
 

 i = 0,1,2,…
       

 
|Xi+1 - Xi| <  

  
   
            

       
 

      
 


 
 K

K
           

 
  NA , NS , NL

 
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  N 
   PA , PS , PL    

 
 


 

          


  


 
 IJKK


 
  
  NBNG 
      

MPM 
  L

PL 
 (population)


     
 
     

p P t
t t t n

n
     













0

2

2

3

3
1 

  
! ! !
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  
:  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, … 
   
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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 
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 

CL 
  

 E , L , C , RI 
 fmax , fmin ,  

                        E        R 
 If


fminfmax 

  If 
    n

 
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 
n 

 
    

 
 n    n

n
 

 n = 6  
7 , 6 , 9 , 10 , 15 , 11 

 sum = 9 + 15 = 24 
 FOR 

      i , j , k      
 1 9 i j k, ,     FOR 

(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 

 
 

           
 

  
 for 
 

repeat 
 

N  
SUM (divisors)(factors)

N 
 

  N 
   (perfect)SUM 
(deficient)SUM 
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 (abundant)SUM 
 
>>
 
<< 

N
N     

 
     (sentence)   

  (characters)  
(one space)

(full-stop) 
Be in the world as though you were a stranger or a wayfarer. 

  
number of words in sentence = 13 

 (radioactive isotopes)
   H (half - life)    

     H   
(Strontium 90)(Sr90) 

 


 
r = a.cyear/H 

 

  
:  a 
:  c e-.693 
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:  year  
:  H  

        (1…n)
 

(1+2+3+…+n)2 = 13 + 23 + 33 + … + n3            (*) 
 (1+2+3+4)2 = 100 & 13 + 23 + 33 + 43 = 100  
  

(1…10) , (1…11) , (1…12) , … , (1…20) 
  

n = 10,11,…,20 
  S  

P 
 P , S 

            
 

 i          


 
 ii   (ii)   

        
    n n  

 
S

  n   
  

TZ 
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  
 
 (number)

    (Answer) 
YN(Count)

(Y) 
 

(measurements)
10.0 

xxx.x PERCENT OF MEASUREMENTS ARE GREATER THAN 10.0 
 (infinite 

series) 

 sin
! ! !

x x x x x    
3

3

5

5

7

7
 

     (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   

         
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sin (2.5)
 

   NN
    

 
    

(range) 
 (variance)    

     sum-o-data 
 (sum-of-squares)  (loop)  

 
variance = sum-of-squares  (sum-of-data)2/N 

 S(standard deviation) 
        

 
S2 = variance / (N - 1) 

         
       (base)

(height) 
  

cross - sectional area = base x height 
moment of inertia = (base x height3) / 12 

section modulus = (base x height2) / 2 

       


        
   

 
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         
 (index)(occurrence)




      
 

 




 

 
  

63 75 72 72 78 67 80 63  
75 89 90 43 59 99 82 12 100 

          
 

        




 

       
 

 ID
      
 
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  
(inventory)  ) أ 

 
(weekly sales)(purchases)  ) ب 

 
  ) ج     (final inventory) 

 
(transaction)


 


(initial inventory) 

 


 
 (menu)

 
 (E)nter Inventory (P)urchase 

  (S)ell     (Q)uit   
(D)isplay 

 
       (savings account 

transaction program)(processing)
 

  

I 5723 2008.24 I 1234 1054.07 
W  15.55 W  25.00 
Z   D  243.35 



 188

   W  254.55 
   Z   

  

I 7234 7.77 I 2814 128.24 
Z   W  52.48 
   D  13.42 
   W  84.60 
   Z   

  

I 1134 12900.00 I 9367 15.27 
D  9270.00 W  16.12 
Z   D  10.00 
   Z   

 I
         
   

(W)ithdrawal (D)eposit     
(Z)(sentinel value)

 
    

           
   

(Q)uit 
 (mile race)


(runner)(Minutes)(Seconds)

     (FPS) 
(MPS) 

     
 

Minutes   Seconds
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3 52.83 
3 59.83 
4 00.03 
4 16.22 

  FOR
 

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 
 
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 
 

 
Arrays 

 
 
           

 
 

  
S200 , ….. , S3 , S2 , S1 

  



 
             

       


           



          

             


     
 

VAR  s , sum , avg : REAL ; 
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BEGIN 
 sum := 0.0 ; 
 FOR i := 1 TO 200 DO 
  BEGIN 
   READLN (s) ; 
   sum := sum + s 
  END ; 
 avg := sum / 200.0 ; 
 WRITELN (average =  , avg) 
END. 

 avg
  



        
         


… 

   


             
        
     

          
        
           

       S  S[4] 
S[140]140S[I]

I
 I   

 
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 


(Array Declaration)
 

VAR   S : ARRAY [1 .. 200] OF REAL ; 

 S200 
     

INTEGERREAL 
VAR Alfa : ARRAY [1 .. 500] OF INTEGER ; 

 
Alfa         

S 
          

 
VAR  

  S , D , R :  ARRAY [1 .. 200] OR REAL ; 
  Alfa :  ARRAY [1 .. 500] OF INTEGER ; 

  list , T :  ARRAY [-10 .. 10] OF CHAR ; 
  Z , Q , X , Y :  REAL ; 

  J , KL :  INTEGER ; 

   (simple 

variables) 
sum := sum + S[200] ; 

    200 S sum  
S[200]   (subscripted variable)    

S200 
         
FOR 

FOR i := 1 TO 200 DO 
 READ (S[i]) ; 

 
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 
  

S1 , S2 , … , Si , … , S200 
 

  

AVG Si
i















1

200
200/ 

  
Di = Si - AVG ;  i = 1 , 2 , ... , 200 

 
  D    

AVG 
PROGRAM Scores (INPUT , OUTPUT) ; 

VAR   i : INTEGER ; 
 S , D : ARRAY [1 .. 200] OF REAL ; 
 avg , sum : REAL ; 

BEGIN 
 sum := 0.0 ; 
 FOR i := 1 TO 200 DO 
  BEGIN 
   READ (S[i]) ; 
   sum := sum + S[i] 
  END ; 
 avg := sum / 200.0 ; 
 WRITELN (Average =  , avg) ; 
 FOR i := 1 TO 200 DO 
  BEGIN 
   D[i] := S[i] - avg ; 
   WRITELN (D[ , i , ] =  , D[i]) 
  END 
END. 
 
 

(Array Subscripts) 
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      
S[4]4(subscript) 

 (integer expression)
             
 

  
S[2*I - 5] , Y[10] , Y[J] , X[I*I - 1] 

Q[5 + K] , T[M*3 + 10] 

  
 
 
      X    

 

Xi
i

2

1

20


 

 
VAR   i : INTEGER ; 

 X : ARRAY [1 .. 20] OF REAL ; 
 sumsq : REAL ; 

BEGIN 
 sumsq := 0.0 ; 
 FOR i := 1 TO 20 DO 
  BEGIN 
   READLN (X[i]) ; 
   sumsq := sumsq + SQR(X[i]) 
  END ; 
 WRITELN (Sum of squares =  , sumsq) ; 
END. 
 

 
            

 
 
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 
VAR   i : INTEGER ; 

 X : ARRAY [1 .. 37] OF REAL ; 
 Sodd : REAL ; 

BEGIN   Sodd := 0.0 ; 
 FOR i := 1 TO 37 DO 
  READ (X[i]) ; 
 FOR i := 1TO 19 DO 
  Sodd := Sodd + X[2*i -1] ; 
 WRITELN (Sum of odd-numbered elements =  , Sodd) 
END 
 
 y = f(x)

(h)  
              y = f(x) 

 
 

                                                                         yi 
 

                                                                      h 
 
 

                                                                                                              x 
                                                                          xi 

 
  

  hx 
  yy1 , y2 , y3 , ... , y35   

      
 

  Area y y y y y yh      
2 1 2 3 4 34 352 L 

 
 
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PROGRAM TrapezoidalRule (INPUT , OUTPUT) ; 
VAR i : INTEGER ; 

 y : ARRAY [1 .. 35] OF REAL ; 
 h : sum , area : REAL ; 

BEGIN 
 READLN (h) ; 
 FOR i := 1 TO 35 DO 
  READLN (Y[i]) ; 
 sum : 0.0 ; 
 FOR i := 2 TO 34 DO 
  sum := sum + Y [i] ; 
 area := h / 2.0 * (Y [1] + 2.0 * sum + Y[35] ; 
 WRITELN (Area by trapezoidal rule =  , area) 
END. 

 
  

 
 

Area y y y y y y

y y y y

h      

    

3 1 35 2 4 6 34

3 5 7 33

4

2

.....

.....
 

 
PROGRAM SimpsonRule (INPUT , OUTPUT) ; 

VAR  i   : INTEGER ; 
  Y : ARRAY [1..35] OF REAL ; 
  h , even , od , area  : REAL ; 

BEGIN 
 READLN (h) ; 
 FOR i := 1 TO 35 DO 
  READLN (Y [i]) ; 
 even := 0.0 ; 
 FOR i := 1 TO 17 DO 
  even := even + Y[2*i] ; 
 od := 0.0 ; 
 FOR i := 1 TO 16 DO 
  od := od + Y[2*i + 1] ; 
 area := h/3.0 *(Y[1] + Y[35] + 4.0 * even + 2.0 * od) ; 
 WRITELN (Area by Simpson Rule  =  , area) ; 
END. 
 

 
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      FOR    
 

even := 0.0 ; od := 0.0 ; 
FOR i := 1 TO 16 DO 

 BEGIN 
  even := even + Y[2*i] ; 
  od := od + Y[2*i + 1] 
 END ; 

area := h/3.0 *(Y[1] + Y[35] + 4.0 * (even + Y[34]) + 2*od) ; 

 
     A    

 
 
 SMALL 

  SMALL A[1]SMALL    
A[2]A[20]A[I] SMALL
SMALLA[I]SMALL

A[I+1]A[20]
SMALL 

  
SMALL 

a1 = 5  
a2 = 8  

4 SMALL 
10 5 
7  
2 4 
6  

a8 = 3 2 

    2       
 

PROGRAM SmallestElement (INPUT , OUTPUT) ; 
VAR   i : INTEGER ; 

 A : ARRAY [1..20] OF REAL ; 
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 SMALL : REAL ; 
BEGIN 

 FOR i := 1 TO 20 DO READLN A[i] ; 
 SMALL := A[1] ; 
 FOR i := 2 TO 20 DO 
  IF SMALL > A[i] THEN 
   SMALL := A[i] ; 
 WRITELN (The smallest number is :  , SMALL) 
END. 

 
 IF
 

IF  A[1] > A[I]  THEN  SMALL := A[I] ; 

 
SMALL = A[1] 

 
SMALL = A[1] 

 SMALLA[1]
IF 

 
IF

SMALL  
SMALL 

5 
4 
2 
3 

 3 
 

 
     A    

A[1] 
 
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 
A[1]

    A[2]  
A[i]A[1]

A[1]A[i+1]
A[20]A[1]

A[1]

           

 
2 4 5 
8 8 8 
5 5 4 
10 10 10 
7 7 7 
4 2 2 
6 6 6 
3 3 3 

   

 
PROGRAM SmallestFirst (INPUT , OUTPUT) ; 

VAR   i : INTEGER ; 
 Y : ARRAY [1..20] OF REAL ; 
 Temp : REAL ; 

BEGIN 
 FOR i := 1 TO 20 DO 
  READLN (A[i]) ; 
 FOR i := 2 TO 20 DO 
  IF A[1] > A[i] THEN  
   BEGIN 
    Temp := A[1] ; 
    A[1] := A[i] ; 
    A[i] := Temp 
   END ; 
 FOR i := 1 TO 20 DO 
  WRITELN (A[i]) ; 
END. 
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            
A[1] 

 
Sorting) 
     

(sorting in an ascending order) 
 

 A1 
 A2A20

A2 
 A3A20A3 
        A19A20 

A19 
 A 

  
  Ai, Ai+1, ... , A20 Ai
 19,...,3,2,1 = i       Ai

Aj20 , ... , i+2 , i+1 = jAj 

, AiAjAi
FORij 
  

PROGRAM SortingAscending (INPUT , OUTPUT) ; 
VAR 

 i,j : INTEGER ; 
 A : ARRAY [1..20] OF REAL ; 
 Temp : REAL ; 

BEGIN 
 FOR i := 1 TO 20 DO 
  BEGIN 
   WRITE (Enter A[ , i : 2,] ) ; 
   READLN (A[i]) ; 
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  END; 
 FOR i := 1 TO 19 DO 
  FOR j := i+1 TO 20 DO 
   If A[i] > A[j] THEN 
    BEGIN 
     Temp := A[i] ; 
     A[i] := A[j] ; 
     A[j] := Temp 
    END ; 
 FOR i := 1 TO 20 DO 
  WRITELN (A[i]) ; 
END. 

(Searching) 
 AA1 , A2 , ... , A80
 

  A 
   Y A

 
  J 
   Y    A  J  Y

 
 YAJ 

 
Program Search (input , output) ; 

var 
 i , J : integer ; found : boolean ;  Y : real ;  
 A : array [1..80] of real ;  
begin 
 for i := 1 to 80 do readln (A[i]) ; 
 readln (Y) ; 
 i := 1 ; found := false ; 
 while (i  <= 80) and (not found) do 
  if  Y = A [i]  then 
   found : =  true 
  else 
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   i := i + 1 ; 
 if found then 
  J := i  
 else 
  J := 0 ; 

 WRITELN  (J =  , J) 
end. 

 
 

(Matrices - Two Dimensional Arrays) 
  

 aij
A i  j 

A[i,j]A[3,4] 
 (linear array)

 
  

MARK : ARRAY [1..50 , 1..5] OF INTEGER 
 MARK

            


    

IIJ
J  MARK[I,J]I

J 
      (Subscript)    


  (integer expression)        
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
 

 
 

 



FOR 

  


Q 
FOR i := 1 TO 2 DO 

 BEGIN 
  FOR j := 1 TO 3 DO 
   WRITE (Q[i,j]) ; 
  WRITELN 
 END ; 

  
Q[1,1] Q[1,2] Q[1,3] 
Q[2,1] Q[2,2] Q[2,3] 

 i = 1FOR 
FOR j :=1 TO 3 DO WRITE (Q[1,j]) ; 

  

WRITE (Q[1,1]) , WRITE (Q[1,2]) , WRITE (Q[1,3]) 

        WRITELN
 

 WRITELNFOR 
FOR i := 1 TO 2 DO 

 FOR j := 1 TO 3 DO 
  WRITELN (Q[i,j]) ; 

  
Q[1,1] 
Q[1,2] 
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Q[1,3] 
Q[2,1] 
Q[2,2] 
Q[2,3] 

  
 FORiFOR

  j         
WRITELN

FORi i
ijFOR

 
  

   
  
 

 
   A        

A  
 
VAR 

 i,j : INTEGER ; 
 A : ARRAY [1..5 , 1..7] OF REAL ; 

BEGIN 
 FOR i := 1 TO 5 DO 
  FOR j := 1 TO 7 DO A[i,j] := 0.0 
END. 

 
 A

 
 

 
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  
S a a a a

a j
j

1 3 1 3 2 3 3 3 8

3
1

8

    





, , , ,

,

L

 

  
S a a a

ai
i

2 15 2 5 5 5

5
1

5

   





, , ,

,



 

  
VAR 

 i,j : INTEGER ; 
 A : ARRAY [1..5 , 1..8] OF REAL ; 
 S1 , S2 : REAL ; 

BEGIN 
 ............................ 
 ............................ 
 ............................ 
 S1 : 0.0 ; 
 FOR j := 1 TO 8 DO 
  S1 := S1 + A[3,j] ; 
 S2 := 0.0 ; 
 FOR i := 1 TO 5 DO 
  S2 := S2 + A[i,5] ; 

 
 
 

 
 A , B , CNN

N  6X , Y
N 

 NA , BX
FOR 
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    Y A (Y = AX) X 
 

 Y
i

A
ij

X
j
 , i , ,...,N

j

N
 


 1 2

1
 

  C(C = AB)  A, B 

C A B i N

j N

ij ik kj
k

N
 



 ; , ,..., ,

, ,...,

1 2

1 2
1 

 
PROGRAM MatrixMultiplication (INPUT , OUTPUT) ; 

VAR 
 i , j , k , N : INTEGER ; 
 A , B , C : ARRAY [1..6 , 1..6] OF REAL ; 
 X , Y : ARRAY [1..6] OF REAL ; 

BEGIN {input The data} 
 WRITE (Enter N) ; 
 READLN (N) ; 
 WRITELN (Enter the matrix A row by row ) ; 
 FOR i := 1 TO N DO 
  BEGIN 
   WRITE (Row number , i :2 ,  : ) ; 
   FOR j := 1 TO N DO 
    READ (A [i,j]) ; 
   READLN 
  END ; 
 WRITELN (Enter the matrix B row by row) ; 
 FOR i := 1 TO N DO 
  BEGIN 
   WRITE (ROW number , i : 2 ,  : ) ; 
   FOR j := 1 TO N DO 
    READ (B[i,j]) ; 
   READLN 
  END ; 
 WRITELN (Enter the vector X) ; 
 FOR i := 1 TO N DO READ (X[i]) ; 
  {Output the data : matrices A and B and the vector X} 
 WRITELN (The Matrix A) ; 
 FOR i := 1 TO N DO 
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  BEGIN 
   WRITELN ; 
   FOR j := 1 TO N DO 
    WRITE (A [i,j] : 9 ,   ) 
   END ; 
 WRITELN (The Matrix B) ; 
 FOR i := 1 TO N DO 
  BEGIN 
   WRITELN ; 
   FOR j := 1 TO N DO 
    WRITE (B [i,j] : 9 ,   ) 
  END ; 
 WRITELN (The Vector X ) ; 
 FOR i := 1 TO N DO WRITELN (X[i]) ; 
  {Compute Y = A . X 
  Multiplication of a matrix and a vector} 
  FOR i := 1 TO N DO 
   BEGIN 
    Y[i] := 0.0 ; 
    FOR j := 1 TO N DO 
     Y[i] := Y[i] + A[i,j] * X[j] 
   END ; 
  {Output the vector Y} 
  WRITELN (Multiplication of a matrix and a vector ) 
  WRITELN (The vector Y = A.X is) 
  FOR i := 1 TO N DO 
   WRITELN (Y[i]) ; 
   {Compute C = A.B 
    Multiplication of two matrices} 
  FOR i := 1 TO N DO 
   FOR j := 1 TO N DO 
    BEGIN 
     C [i,j] := 0.0 ; 
     FOR k := 1 TO N DO 
      C[i,j] := C[i,j] + A[i,k]*b[k,j] 
    END ; 
       {Output the matrix C} 
   WRITELN (Multiplication of two matrices) ; 
   WRITELN (The matrix C = A.B is ) ; 
   FOR i := 1 TO N DO 
    BEGIN 
     WRITELN ; 
      FOR j := 1 TO N DO 
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       WRITE (C[i,j] : 9 ,  ) 
    END 
END. 

 
 NN  6

      
A6 

x 6X6
           

NN 
 

 
           N 6

  max
Nmax  6

 
 CONST 
  max = 6 ; 
 VAR 
  i,j,k : INTEGER; 
  A,B,C : ARRAY [1..max , 1..max] OF REAL ; 
  X , Y : ARRAY [1..max] OR REAL  

  
 

            
max 

 CONST max = 10 ; 
  
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 
 (user defined type) 

 
CONST 

 max = 6 ; 
TYPE 
 Matrix = ARRAY [1..max , 1..max] OR REAL ; 
 Vector = ARRAY [1..max] OF REAL ; 
 Index = 1..max ; 
VAR 

 i,j,k  : Index ; 
 n : 1..max ; 
 A,B,C : Matrix ; 
 X,Y : Vector ; 

 1..max    
      1max    

 Index     i,j,k    Index   
A,B,CMatrixx,y

Vector 
 

 
 

 

  A , B
 

 B := A ; 

 AB
A , B6 x 8
 

 FOR i := 1 TO 6 DO 
  FOR j := 1 TO 8 DO 

                                           
 انظر الملحق (أ).   (*)
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   B[i,j] := A[i,j] ; 

      
 

C := A + B 

 
(String Variables)  

 
 CHAR

(Single character value)

(Character arrays)  (packed 

arrays of characters) 
  
VAR 

 Name : ARRAY [1..12] OF CHAR ; 
     i    :  INTEGER ; 

   Name       
 

FOR i := 1 TO 12 DO 
 READ (Name [i]) ; 

FOR i := 1 TO 12 DO 
 WRITE (Name [i]) ; 
 (sequence of characters)(one at a 

time)  Name       
A.B. Al-Razi  Name   

Name [5](blank character) : 
[1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] 
            
A . B .  A 1 - R a z i 
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        
            

 
 

(Storing Character Strings in Packed Arrays) 
 

TYPE  
 Name = PACKED ARRAY [1..n] OR CHAR ; 
      (n > 1) 

 (String of characters)
      
            

(manipulating character strings)     Name1 , 

Name2STRINGSIZE(12 

characters) 
CONST 

 STRINGSIZE = 12 ; 
TYPE 
 STRING = PACKED ARRAY [1..STRINGSIZE] OF CHAR ; 
VAR 

 Name1 , Name2 : STRING ; 
  

Name1 := A.B. Al-Razi 

   Name1  A.B. Al-Razi
name1 

 A   Name1 [1] 
 .    Name1 [2] 
 
 
 

 i    Name1 [12] 
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 Name1
Syntax error 

 (type)
(characters)(string 

value)(size)STRINGSIZE 
 

 Name1 := Al-Razi 
 Name1 := Abu-Bakr Al-Razi 

 
(invalid string , too short)(too long) 

  
 Name2 := Name1 ; 

   Name1 (copy) Name2    Name2 
Name1 

  

Name2 [7] := r ; 
Name2r

 
WRITELN (Name1) ; 
WRITELN (Name2) ; 

 
A.B. Al-Razi 
A.B. Al-Razi 

(parameter)
 WRITELN        

WRITELN          

 

 
(Properties of String Variables) 
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 
          

 
 

    
 

 
sequence of characters

 
 Name1 := A.B. Al-Razi  

  Name1 String String 
Name1 

 VAR 
  Name1 : PACKED ARRAY [1..12] OF CHAR ; 

 Name1 
 Name1 := Al-Razi  

  
       

PACKED  Name1   Name1  
         

Name1 
        

        (output list)  
WRITE / WRITELN 

  
     READ / READLN    

          
 
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 < , <= , = , <> , > , >= 
           

machine - used
(Collating sequence) 

                                           
 انظر الملحق (أ).   (*)
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 
 

 
    x 

       
 

type 
 index = 1 .. 8 ; 
 list = array [index] of integer ; 

var 
 x : list ; 
 i : integer ; 
begin 
 for i := 8 downto 1 do 
  if i > 1 then 
   x[i] := 9 - i ; 

end 
  (i) 

 
type 

 index = 1 .. 8 ; 
 list = array [index] of integer ; 

var 
 x : list ; 
 i : integer ; 
begin 
 for i := 1 to 8 do 
  begin 
   if i <= 3 then 
     x[i] := sqr (i)  ; 
   else 
    x[i] := -2  
  end 

end 
  (ii) 

 
type 

 index = 1 .. 8 ; 
 list = array [index] of integer ; 
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var 
 x : list ; 
 i , j : integer ; 
begin 
 for i := 1 to 8 do 
  begin 
   j := (2 * i - 1) ; 
   if i <= 3 then 
    x[j] :=  i-j 
  end 

end 
  (iii) 

 m 
type 

 index = 1 .. 10 ; 
 list = array [index] or integer ; 

var 
 m : list ; 
 i : integer ; 
begin 
 for i := 1 to 10 do 
  m[i] := i + 10 ; 
 m[2] := 6 ; 
 for i := 1 to 10 do  
  if (3*i) < m[i] then 
   m[i] := m[i] - i 

 
A index 

For index := 1 to 4 do 
 A[index] := index ; 

For index := 2 to 4 do 
 A[index] := A[index] + A[index - 1] ; 

For index := 1 to 4 do 
 writeln (A[, index : 1, ]=  , A[index] : 3) ; 

  
program four (output) ; 

type 
 index = 1 .. 5 ; 
 list : array [index] of integer ; 

var 
 k : list ; 
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 i, j : integer ; 
begin 
 for i := 1 to 5 do 
  begin 
   for j := 5 downto 1 do 
    k[j] := i * j ; 
   k[i] := k[i] := k[i] - 10 
  end ; 
 for i := 1 to 5 do 
  writeln (k[ , i : 1 , ] =  , k[i] : 1) 
  

program trace ; 
var A : array [1 .. 6] of integer ; 

        i : integer ; 
begin 
 for i := 1 to 3 do 
  begin 
   A[i] := 2 * i - 1 ; 
   A[i+3] := i * i - 2 ; 
  end ; 
 for i := 1 to 3 do 
   A[i] := A[i+3] - A[i] ; 
 for i := 1 to 6 do 
  writeln (for i =  , i:2 ,   A =  , A[i]) 

end. 
  
avar A = array of [1 .. 8] of integer ; 
bvar New Array : array [1 .. 10] of real ; 
cfor j := 1 to n do score (j) := 0 ; 
dvar B , A : array [1..4 , 1..3] of real ; 
evar A : array [1..5 , 1..6] of integer ; 

  row , col : integer ; 
 begin 
  for row := 1 to 6  
   for col := 1 to 5 
    begin 
     A [row,col] := 0 ; 
     B [row,col] := 0 
    end ; 
 end ; 

  
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xi
yi

x
yi

x
y

x
y



   1

11

20 2
2

20
20

L 

X , Y
 

Program Series ; 
Var i,sum,Y : integer ; 

 X : array [1..20] of integer ; 
Begin 
 readln (X[i] , Y[i]) ; 
 sum := sum + x/y ; 
 writeln (sum) 

End. 
 List

WhileRepeat 
Program Names ; 

 Type 
  string15 = string [15] ; 
      NameList = array [1..10] of string15 ; 
 Var 
  List  : NameList ; 
  Continue  : char ; 
  Counter  : integer ; 
 Begin 
  Continue :=  Y  ; {initialize loop control variable} 
  Counter := 1 ; {initialize counter variable} 
   Repeat 
    write (Enter a name for the list : ) ; 
    readdln (List[Counter]) ; 
    Counter := Counter + 1 ; 
    write (Add more names ? Answer (Y or N) : ) ; 
    Readln (Continue) 
   Until 
    Continue <> Y 

End. 

 G
 

  SUM 
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        
 

   
 MAT

 DIAG        
MAT 

DIAG(I) = MAT(I,I) ;     I = 1,2,3,...,15 
  
  DIAG 
  MAT 

 PR MAT(I I
I



 , )

1

15
 

FORWHILE 
var 

 t : ARRAY [1 .. n] of integer ; 
 I,J,K : integer ; 
begin 
 t[1] := 1 ; 
 for i := 2 to n do 
  for j := i downto 1 do 
   t[j] := t[j] + t[j-1] ; 

end. 

   
   4  8  0  2  6 
   

Program ex ; 
const 

 n = 5 ; 
type 

 TAB = array [1..n] of integer ; 
var 

 v : TAB ; 
 i,x,z,y : integer ; 
 done : boolean ; 

begin 
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 for x := 1 to n do 
  readln (v[x]) ; 
 for x := 2 to n do 
  begin 
   done := false ; 
   z := x ; 
   while (not done) and (z > 1) do 
    begin 
     if v[z] < v[z-1] then 
      begin 
       y := v[z] ; 
       v[z] :=v[z-1] ; 
       v[z-1] := y; 
      end 
     else done := true ; 
     z := z-1 ; 
    end ; 
   for i := 1 to n do 
    write (v[i]) ; writeln ; 
  end ; 

end. 
 

  
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 
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  ii
      

(i = 0) 
 YN

NY 
Y1 , Y2 , Y3 , ... , YN 

 (Average) 

AVG Y Ni
i

N



 /

1
 

  Standard Deviation) 

SD AVG
Yi

i

N

N
 

 2

1 2 
 A 

   
SMSQRT A A A   1 2 50 

  AMAX 
    AMAX 

B 
 

 
           

     
 

    
 

 L , ML
  M    
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          
 

 Y 
Y = F(x) = a0 + a1x + a2x

2 + ... + aix
i + ... + anx

n 
 nx 
  

a0 , a1 , a2 , ... , an 


 
x 

   
D 

D1 , D2 , ... , D500 
  
  SUM 
  BIG 
  N 

 A , B  N N  20 
 

   (i N 

     (ii A , B 
     (iii X 
  S   AiBi  

 

  i 
      AV  

 
   

 
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AV

Ai
i

N
Bi

i

N

N
 

 



1 1
2

 
  XNEW 

XNEW = X - P(X) / P(X) 

   

   P(X)  = A1+A2X+A3X
2+...+Ai+1X

i+...+ANXN-1 

  



 A Xi

i

i

N

1
0

1
 

  P(X) = A2+2A3X+3A4X
2+...+iAi+1X

i-1+...+(N-1)ANXN-2 

  





 iA Xi

i

i

N

1
1

1

1
 

 

       



    

TPL
 A

TD 
S TPL A

TD
 *  

     TPL    
 

  ND 
  NL 
  TD 
  TL 
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  S
S = 0 

          
(Exchange) (Bubble Sort)  
 

 
 

              


    

       
 

 

 S Ti
i

 
1

100


 
T1 = 0 
T2 = 1 

Ti = Ti-1 + Ti-2  ; i = 3 , 4 , 5 , … 

Fibonacci 
 Ann  50

 n     A    
  

 
2.0 -8.0 

-17.0 7.0 
25.0 3.0 
3.0 25.0 
7.0 -17.0 
-8.0 2.0 
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  



 228

 
    

      

  
n,a1,a2,...,an 

   

      

 m=n     

    
 test = 0 

j=1 
  

    
  

aj+1< aj 
 

 

 

 

temp=aj 
aj=aj+1 

aj+1=temp 
test=1 

 j=j+1   

    

    

 j=m   
 

 

 
 

  

 test=0     
a1,a2,...,an 

    
 m=m-1     
      
     
 m=1     

 
 
 
 
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 
       
       
       
      
       
      
       
      
       
      
       
      
       


 


 


 


 


 


 


 

 


 
 
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  
   
     

       
    

     

       
    


 


 
   
  

 
   

 
i M M  6 

  ID 
   

 N1 N2 , ... , Ni , ... , NM 
ii       

 


N 
 A , B N

N <= 10B
A2 
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  
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 

8811 90  C 
8812 80  M 
8813 75  B 
8814 60  M 
8815 88  C 

  
   
   
   
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       (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)

     
             

 
       

 
  

 
  P 

 
P = $ 6500.00 + $ 750.00 * (m-2) 

 m
mm 


412.180 1041 
3 13.240 1062 
2 19.800 1327 
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8 22.458 1483 
2 17.000 1900 
7 18.125 2112 
2 15.623 2345 
6 3.200 3210 
5 6.500 3600 
2 11.970 3601 
3 8.900 4725 
2 10.000 6217 
1 6.200 9280 


(T/F : true - false)  

          
T/F 

 
FTTFTFTTFT0080 
FTFTFTTTFF 0340 
FTTFTTTTTT 0341 
TTFFTFFTTT 0401 
TTFTTTFFTF 0462 
TTTTTTTTTT 0463 
FTFFTFFTFT 0464 
TFTFTFTFTF 0512 
TTTFFTTFTF 0618 
FFFFFFFFFF 0619 

TFTTFTTFTF 0687 
FTFFTTFFFT 0700 
FTFTFTFTFT 0712 
TFTFTTFTFT 0837 

          
FTFFTFFTFT   NN  20 


ID 

 BEST           ID
 

 Best (Best-1)A = 



 234

 (Best-2)(Best-3)C = 
 F =  

       
           

 
 

          
 




           
 

          



 

  
 8 

+ 5  

  13  
Sum 

3 = 
 Carry 

1 = 
 


 

  


 
  
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   
           

List 
   List[I]     i

 
  
  
  

  
   
   

 
ID         

    S 
S(I,J)
IJ 

 1 2 3 4 
Student Islamic Studies Computer Science Physics Chemistry 

1 88 83 78 80 
2 100 100 98 94 
     
50 95 90 95 73 

  
   
  

AVST
AVST(I)I 

  
         AVSUB

AVSUB(J)J 
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  CLAV
 

  
    

 
  

 
 

M(I,J) = 1IJ 

M(I,J) = 0  
Hadeeth  
Number 

1 
Al-Bukhari 

2 
Muslim 

3 
Abu-Dawood 

4 
Al-Tarmathi 

1 1 1 0 0 
2 1 1 0 0 
     

157 0 0 1 1 
M M M M M 

1893 0 1 0 0 

           
 

 
  

N 
N(I) I 

 A
 

   
   
   
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   A        
 

  A 
 ai j i j

i j, ,
 

1
1

 

   
           

 
 MATHm 

(m  600)SCIENCE
n(n  100) 

 m , n


 
 



 237

 
 

 
Subprograms 

 
 

Functions and Procedures 

 
 
 

  
           


    


(Main program)

Subprogram


            



  parameters    arguments
    

         


 
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         

    
   

 
 

 
 

  
 

Function Subprograms  
Procedure Subprograms 

 


 
   (Procedures) (functions)  

    
           

 
 

(Function Subprogram)   
  
  

Standard (or Library or Predefined) Function 

 
 LNSIN ABS 
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

     

 
 
     (Internal Function) 

    (User declared function) 
 

             
  


FUNCTION
           
       


 

FUNCTION name (v1, v2, ... , vn : type) : Type ; 

 
{Local declaration and definition part : 

CONST , TYPE , VAR , ..} 
BEGIN 

 ................................... 
 ...................................   
 ................................... 
 ................................... 
END; 

 
 
name  
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v1, v2, ... , vn     (formal parameter 

list) 
type        simple / 

structured
(commas)  

 
  vi(distinct) 

(data) 
Type  

          
 

(INTEGER, REAL, BOOLEAN, CHARACTER, 
previously defined enumerated or subrange)

 


      
 

name := e ; 
 :  name 
 : e 
          

        
   (actual parameters / actual arguments) 

   (dummy / formal parameters) 

     

 
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            
 

          
 

  
        

 
  

 
 
 

 
Examples on Function Subprograms  

 
 


      factorial

        
N!M!(N-M)!N , M

N! N
MN-M

NMSubprogramFactorial (K)
KK!K

    N, M, N-M 
   Factorial 


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  Factorial (N)   Factorial (M)  Factorial (N-M) 
    

   Factorial (N)      
Factorial (K)N

K 
            

Factorial (N) 
     Factorial  

Factorial (M)
MK 

 Factorial (M)         
Factorial

 
 
    k!  
n, mn > my , z  

 y n
m n m

z m m m mn

n




     

!
! !

! ! !
1

2

2

3

3
L

 

 
PROGRAM Compute (INPUT , OUTPUT) ; 

VAR    n , m , j : INTEGER ; 
  y , z   : REAL ; 

FUNCTION Factorial (k : INTEGER) : INTEGER ; 
 VAR i , Fact : INTEGER ; 
 BEGIN{Factorial} 
  Fact := 1 ; 
  FOR i := 2 TO k DO 
   Fact := Fact * i ; 
  Factorial := Fact 
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 END {Factorial} ; 
BEGIN 

 READLN (n , m) ; 
 y := Factorial (n) / Factorial (m) * Factorial (n-m)) ; 
 z := 1.0 + m ; 
 FOR j := 2 TO n DO 
  z := z + EXP (j * LN(m)) / Factorial (j) ; 
 WRITELN (y =  , y , z =  , z) 
END. 

 
 Z

    Z     
Z

 
   

         
K

 
 
 Largeri , j 
 t, m, n

 
m + n2 , t + m - n 

 
PROGRAM Test (INPUT , OUTPUT) ; 

VAR t , m , n , k : INTEGER ; 
FUNCTION Larger (i , j : INTEGER) : INTEGER ; 

 BEGIN 
  IF i > j THEN 
   Larger := i 
  ELSE 
   Larger := j 
 END ; 
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BEGIN 
 READLN (t , m , n) ; 
 k := SQR (Larger (m + SQR (n) , t + m-n)) ; 
 WRITELN (k =  , k) 
END. 

    
IF

 
 

 Avg 
 

PROGRAM Check (OUTPUT) ; 
VAR x , y , u , v : INTEGER ; 

FUNCTION Avg (x , y : INTEGER) : REAL ; 
 BEGIN 
  Avg := (x + y) / 2.0 
 END ; 
BEGIN 
 x := 1 ; y := 2 ; u := 3 ; v := 4 ; 
 WRITELN (a =  , Avg (x , y) ,  b =  , Avg (u , v)) ; 
 WRITELN (c =  , Avg (u + v , 3 * u - v)) ; 
 WRITELN (d =  , Avg (x + Avg (y , v) , 12)) 

END 

 
 a = 1.5   b = 3.5 
 c = 6.0 
 d = 8.0 

 
  

 Root A B C B B AC
A, ,    2 4

2 
 

FUNCTION ROOT (A , B , C : REAL) : REAL ; 
 BEGIN 
  ROOT := (-B + SQRT(SQR(B) - 4.0 * A * C)) / (2*A) 
 END ; 
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 (call)    


 
 
 ROOT
 

X1 := ROOT (12.4 , Y - Q , H) + 12.5 * SIN (Y) 
VALUE := ROOT [I] , T [I + 1] , 0.087) * 3 

G := H2 - ROOT (2.45 , A , B) 
 12.4AY - Q

BHC
 

X1 := (-(Y-Q) + SQRT ((Y-Q) * (Y-Q) - 4.0 * 12.4 * H))/ 
)٢٫٠ * 12.4) + 12.5 * SIN (Y) 

  
  A,B    

A,B 


 
 
 Fa , b , c

  (true)    b2 - 4ac   
(false) 
 

FUNCTION F(a , b , c : REAL) : BOOLEAN ; 
 BEGIN 
  F := b * b - 4.0 * a * c > 0.0 
 END ; 

 
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 a , b , c(Local variables)
F(dummy variables)   F

 
FUNCTION F : BOOLEAN ; 

 BEGIN 
  F := b * b - 4.0 * a * c > 0.0 
 END. 

 a , b , c
(global variables)  G 

(Local)   (global) 
 

 
 

   
(global)(Local) 

FUNCTION G(X : REAL) : REAL ; 
 BEGIN 
  G := 1.0 / (EXP(5*LN(X)) * (EXP(1.432 / (T*X)) - 1.0)) 
 END ; 

 

 G(X) = 1 / x5 (e1.432/TX - 1) 

 
 XGT

T
TGG(X , T)

TT
T(global)X(local) 

   
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 
       

A(Identifier)A
 
 
     (Poly)    
n 

Poly a a x a x a x

a x

n
n

i
i

i

n

    










1 2 3
2 1

1

1



 

           t
c1 , c2 , … , c8 

Z c ti
i

i
 


 1

1

8

 

 
PROGRAM Example8 (INPUT , OUTPUT) ; 

TYPE Vector = ARRAY [1..8] OR REAL ; 
VAR i : INTEGER ; t , z : REAL ; 

 C : Vector ; 
FUNCTION Poly (n : integer ; x : REAL ; A : Vector) : REAL ; 

 VAR i : INTEGER ; 
 BEGIN 
  Poly := A [1] ; 
  FOR i := 2 TO n DO 
   Poly := Poly + A[i] * EXP(i-1) * LN(x)) 
 END ; 

BEGIN 
 READLN (t) ; 
 FOR i := 1 TO 8 DO READLN (C[i]) ; 
 z := Poly (8 , t , C) ; 
 WRITELN (z =  , z) 
END. 
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 
    i     

 
    FOR  

i 
 

 A
 

FUNCTION Poly (n : INTEGER ; X : REAL ; A : ARRAY [1..8] 
     OF REAL) : REAL ; 

 A 
 
         n   
(main diagonal elements) A 

    
 
 

PROGRAM EX9 (INPUT , OUTPUT) ; 
TYPE  .......... 
 Matrix = ARRAY [1..8 , 1..8] OF REAL ; 
   .......... 

FUNCTION Prdiag (n : INTEGER ; A : Matrix) : REAL ; 
VAR i : INTEGER ; 

 BEGIN 
  Prdiag := A[1,1] ; 
  FOR i := 2 TO n DO 
   Prdiag := Prdiag * A[i,i] 
 END ; 

 
 

 
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 
        Z   

            
 

 
 

 
PROGRAM EX10 (INPUT , OUTPUT) ; 

TYPE ............ 
 Matrix = ARRAY [1..8 , 1..8] OF REAL ; 
VAR  ............ 

 Z : Matrix ; 
 SP : REAL ; 
  ............ 

FUNCTION Prdiag (n : INTEGER ; A : Matrix) : REAL ; 
  ............ 
 BEGIN 
  ............ 

  ............   

 END ; 
BEGIN 

 FOR i := 1 TO 5 DO 
  BEGIN 
   FOR j := 1 TO 5 DO 
    READ (Z [i,j]) ; 
   READLN 
  END ; 
 SP := SQRT (Prdiag (5,Z)) ; 
 WRITELN (SP =  , SP) 
END. 

 PrdiagA
Z   

n5 
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             





Am x mm
 

 
     

 
 
  A m x m  Prdiag

n 
FUNCTION Prdiag (n , m : INTEGER ; A : Matrix) : REAL ; 

 VAR   i : INTEGER ; 
 BEGIN 
  ............ 

     
 END : 

  
u := Prdiag (7 , 10 , Q) - SQRT (t + 12.5) ; 

r3 := t2 / Prdiag (8 , 8 , DATA) ; 
x := y + 4.0 * Prdiag (I - 1 , J , G) ; 

 Q 
 DATA 
 GJJ 
          

QDATA
I-1G 

 
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 
   Big

inn 
   i     BIG
 
 
 

 
FUNCTION Big (i , n : INTEGER ; A : Matrix) : REAL ; 

 {To find the element of the largest absolute value in the i-th 
  row of the n x n square matrix} 
VAR 

 j : INTEGER ; 
BEGIN 

 Big := A[i , 1] ; 
 FOR j := 2 TO n DO 
  IF ABS (A [i , j]) > ABS (Big) THEN 
   Big := A [i , j]  
END ; 

 
 

 
CONST 

 n = 12 ; 
TYPE 
 Matrix = ARRAY [1..n , 1..n] OR REAL ; 

  
 

P := SQR (Big (3 , 10 , Q)) ; 
R := SQRT (Big (4 , 8 , DATA)) / 4.0 ; 

W := EXP (Big (k - 2 , 8 , DATA)) ; 

 
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(Recursive Functions) 
 


(recursion)  

 (factorial)
 

factorial (k) = k! = k x (k-1) x (k-2) x ... 3 x 2 x 1 

 
factorial (k) = k x factorial (k-1) 

      
 factorial (0) = 1     

 
 

 
(Procedure Subprogram) 

 
        





 
    (Type)   

 
           

 
 
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   


Procedure
  

 
 PROCEDURE

 
   
  

 
PROCEDURE name ((VAR) u1 , u2 , ... , un : Type) ; 

 
{Local declaration and definition part : 

 CONST , TYPE , VAR , ... } 
BEGIN 

 ...............                     
 ...............    

 ............... 
END ; 

 
u1 , u2 , ...  (dummy arguments)

 (input arguments) 
(output arguments) 

 
         

 
 

     PROCDDURE  FUNCTION 
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Type
[dummy (formal) argument list]
 

  (value parameter)  
  (variable parameter)  

   
 

 (value parameter)  
  (local)

 
 (variable parameter)  
 


VAR

 
 
 
    

 
 
VAR 
 

 
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 
             (variable 

parameter) 
         


       (value parameter)    


           


 
 
  

PROGRAM Ex13 (INPUT , OUTPUT) ; 
VAR x , z : INTEGER ; 

PROCEDURE SUB13 (x : INTEGER ; VAR y : INTEGER) ; 
 BEGIN 
  x := 2 * x ; 
  y := 2 * y ; 
  WRITELN (x , y) 
 END ; 

BEGIN 
 x := 5 ; 
 z := 6 ; 
 SUB13 (x , z) ; 
 WRITELN (x , z) 
END. 

 
 
 xy

 Ex13sub13
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   x , z   5 , 6  
x , y 

 
x := 2 * 5 = 10  
y := 2 * 6 = 12 

  
10  12 

 
 xx

x5105 
 y

z   z    12   6 
 

    WRITELN (x , z)  
 

 
5  12 

  
10  12 
5  12 

 


 
 
 

  
ProcedureMain

       
        

y x z x 
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var    
6 5 6 5 
12 10 12  

 
 

      

 
READ , READLN , WRITE , WRITELN 

  
WRITELN (TAS =  , TAS , Z =  , 0.025 * TAS) ; 

 WRITELN 
(string constant) TAS =  

(variable) TAS 
 Z =  
(arith. expression) 0.025 * TAS 

 
 

 
  

Program  main (input , output) ; 
var  x , y , z : integer ; 

Procedure  Q(var a , b : integer ; c : integer) ; 
var  d : integer ; 

begin 
 d := a+10 ; 
 a := a+b ; 
 b := 2*b+c ; 
 c := c+d ; 
 writeln (a , b , c , d =  , a , b , c , d) 
end ; 
begin 
 x := 10 ; y := 20 ; z := 30 ; 
 writeln (x , y , z =  , x , y , z) ; 
 Q (x,y,z) ; 
 writeln (x , y , z =  , x , y , z) ; 

end. 
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 
x = 10 ,  y = 20 ,  z = 30 

  
  

Q(x , y , z)  Q(10 , 20 , 30)  
(x  a) = 10,  (y  b) = 20 ,  (z  c) = 30 , 

d = a + 10 = 10 + 10 = 20 
a = a + b = 10 + 20 = 30 

b = 2 * b + c = 2 * 20 + 30 = 70 
c = c + d = 30 + 20 = 50 

  
  
 x , ya , b 

30 , 70a , bx = 30 , y = 70 
 z

z = 30c50c 
  

 
x , y , z = 10 20 30  

a , b , c , d = 30 70 50 20 
x , y , z = 30 70 30  

     
 

 
 
 

  
QMain
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d c b 
var 

a 
var 

z y x 

20 30 20 10 30 20 10 
 50 70 30  70 30 

       
       

 
 d(local)Q 

 
 
       x , y  

a , b 
 

PROGRAM Example15 (INPUT , OUTPUT) ; 
VAR 

 a , b : REAL ; 
PROCEDURE Exchange (VAR x , y : REAL) ; 

VAR 
 Temp : REAL ; 
 BEGIN {Exchange} 
  Temp := x ; 
  x := y ; 
  y := Temp 
 END ; 

BEGIN {main pgm} 
 REDLN (a , b) ; 
 Exchange (a , b) ; 
 WRITELN(a =  , a , b =  , b) ; 
END. 
 

 
 a , bx , y

Temp
 
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 
 Xn 

x1 , x2 , ... , xn 

 
 Statistics 
  

Ave x ni
i

n















1
/ 

  

 SD Ave

x
ii

n

n 
 2

1 2 
         Y  

AverageStddev 
 

PROGRAM Example16 (INPUT , OUTPUT) ; 
TYPE 
 Vector = ARRAY [1..300] OF REAL ; 
VAR 

 i : INTEGER ; 
 Average , Stddev : REAL ; 
 Y : Vector ; 

PROCEDURE Statistics (X : Vector; n : INTEGER; VAR Ave,  
          SD : REAL) ; 
 VAR 
  S1 , S2 : REAL ; 
        i     : INTEGER ; 
 BEGIN 
  S1 := 0.0 ; S2 := 0.0 ; 
  FOR i := 1 TO n DO 
   BEGIN 
    S1 := S1 + X[i] ; 
    S2 := S2 + X[i] * X[i] 
   END ; 
  Ave := S1 / n 
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  SD := SQRT(S2 / n - Ave *Ave) 
 END ; 

BEGIN 
 FOR i := 1 TO 300 DO 
  READLN (Y[i]) ; 
 Statistics (Y , 300 , Average , Stddev) ; 
 WRITELN(Average = , Average, Standard Deviation =  ,  
        Stddev) 
END. 

 
 S1 , S2  

 
 

 
 Big

iAnn
k  

 
 
 

k 
 

PROCEDURE Large (i , n : INTEGER ; A : Matrix ; 
 VAR Big : REAL ; VAR k : INTEGER) ; 

{input parameters : A , n , i 
output parameters : Big , k 

A  : given n x n square matrix 
i  : given row number 

Big  : required element of largest absolute value 
k : required column number of this element} 

VAR 
 j : INTEGER ; 

BEGIN 
 Big := A[i , 1] ; 
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 k := 1 ; 
 FOR j := 2 TO n DO 
  IF ABS (A[i , j) > ABS (Big) THEN 
   BEGIN 
    Big := A[i , j] ; 
    k := j 
   END 
END ; 
        (Big)   

 k := 1 Big
Big 

kk := j 
  

Large (3 , 10 , Q , Big , k) ; 

  QA
i = 3 , n = 10 k , Big
 k , Big    t , Great 
 

Large (3 , 10 , Q , Great , t) 

 
 

P := SQR (Great) ; 

           
 

       
 

Large (t-2 , 8 , DATA , Big , k) ; 
Large (m+1 , t , Array3 , z , j2) ; 

 


 
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 


 
    

    
            

 
 
   intprtfrcprt
Ax,y,z,

 
      12.25    12 

0.25 
 

PROGRAM Test (INPUT , OUTPUT) ; 
 {For testing the procedure : Parts} 
VAR 

 X , Y , Z , FX , FY , FZ : REAL ; 
 IX , IY , IZ                    : INTEGER ; 

PROCEDURE Parts (A : REAL : VAR intprt : INTEGER ; 
                                               VAR frcprt : REAL ; 

 {For breaking a real number A into its integral and fractional parts} 
 {input arguments : A (the given number) ; 
  output arguments : intprt , frcprt} 
  BEGIN 
   intprt := TRUNC (A) ; 
   frcprt := A - intprt 
  END ; 

BEGIN 
 READLN (X , Y , Z) ; 
 Parts (X , IX , FX) ; 
 Parts (Y , IY , FY) ; 
 Parts (Z , IZ , FZ)  ; 
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 WRITELN (X = , X, INTEG.PART= IX,FRAC.PART= , FX) ; 
 WRITELN (Y = , Y, INTEG.PART= IY,FRAC.PART= , FY) ; 
 WRITELN (Z = , Z, INTEG.PART= IZ,FRAC.PART= , FZ) ; 
END. 
  

X = 15.2400000 INTEG.PART = 15 FRAC.PART = 0.2400000 
Y =  -3.9480000 INTEG.PART = -3 FRAC.PART = - .9480000 
Z =   0.7000000 INTEG.PART =  0 FRAC.PART =  0.7000000 

     
 


   

 
 
 
 
 

PROGRAM Computation (INPUT , OUTPUT) ; 
VAR   n , m , y , i , Fn , Fm , Fnm , Fi : INTEGER ; 

  Z  : REAL ; 
PROCEDURE Factor (k : INTEGER ; 

    VAR   Fact : INTEGER) ; 
 VAR   i : INTEGER ; 
 BEGIN 
  Fact := 1 ; 
  FOR i := 2 TO k DO 
   Fact := Fact * i 
 END ; 

BEGIN 
 READLN (n , m) ; 
 Factor (n , Fn) ; 
 Factor (m , Fm) ; 
 Factor (n-m , Fnm) ; 
 Y := Fn / (Fm * Fnm) ; 
 Z := 1.0 + m ; 
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 FOR i := 2 TO n DO 
  BEGIN 
   Factor (i , Fi) ; 
   Z := Z + EXP(i * LN (m)) / Fi 
  END ; 
 WRITELN (Y =  , Y , Z =  , Z) 
END. 

 
 X , Y

nZ 
     A , B 

A ,B
 SUMAB…      

SUMABA,B, 
 

PROGRAM VectorSum (INPUT , OUTPUT) ; 
TYPE 
 Vector = ARRAY [1..4] OR REAL ; 
VAR 

 A , B , SUMAB : Vector ; 
  i        : INTEGER ; 

PROCEDURE Addvectors (X , Y : Vctor ; n : INTEGER ; 
     VAR Z : Vector) ; 

{Input arguments :  
 X , Y : arrays to be summed 
       n  : size of arrays 
  (or number of top elements to be added) 

Output arguments :  
  Z : array containing the sum X + Y} 

VAR 
 i : INTEGER ; 

BEGIN 
  FOR i := 1 TO n DO 
   Z [i] := X[i] + Y[i] ; 
 END ; 

BEGIN 
 FOR i := 1 TO 4 DO 
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  READLN (A[i]) ; 
 FOR i := 1 TO 4 DO  
  READLN (B[i]) ; 
 Addvectors (A , B , 4 , SUMAB) ; 
 WRITELN (A  B  SUMAB) ; 
 FOR i := 1 TO 4 DO 
  WRITELN (A[i] , B[i] , SUMAB[i]) 
END. 
 
 

A: 4.5 12.0 15.4 20.0 
B: 6.5 4.0 18.3 12.7 

 
A B SUMAB 

  4.5000000 6.5000000 11.0000000 
12.0000000 4.0000000 16.0000000 
15.4000000 18.300000 33.7000000 
20.0000000 12.700000 32.7000000 

 



 

 
m 

A , Bm(m  12)
 

 
 
 A , B
m m  12m 
 

 
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  
PROGRAM VectorSum(INPUT , OUTPUT) ; 

CONST 
 max = 12 ; 
TYPE 
 Vector = ARRAY [1..max] OF REAL ; 
VAR 

 A , B , SUMAB : Vector ; 
 i          : INTEGER ; 

PROCEDURE 
 ................ 

 ................    

 ................ 
END; 

BEGIN 
 READLN (m) ; 
 FOR i := 1 TO m DO 
  READLN (A[i]) ; 
 FOR i := 1 TO m DO 
  READLN (B[i]) ; 
 Addvectors (A , B , m , SUMAB) ; 
 WRITELN (A        B        SUMAB) ; 
 FOR i := 1 TO m DO 
  WRITELN (A[i] , B[i] , SUMAB [i]) 
END. 

 
 
 Ant 
 k
m 

 
 

 
PROCEDURE Interchange (var A : matrix ; n , t , k , m : INTEGER) ; 

 {input parameters : A , n , t , k , m , 
 No output parameters 
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 (or A : can be considered both 
  input & output parameter} 
VAR 

 j : INTEGER ; temp : REAL ; 
BEGIN 

 FOR j := 1 TO t DO 
  BEGIN 
   temp := A[k,j] ; 
   A[k,j] := A[m,j] ; 
   A[m,j] := temp 
  END 
END ; 

 
 




 
 
  

     
FOR 
 

PROGRAM MatrixReorder (INPUT , OUTPUT) ; 
TYPE 
 Matrix = ARRAY [1..10 , 1..8] OF REAL ; 
VAR 

 i , j : INTEGER ; 
 A   : Matrix ; 

PROCEDURE Interchange (.....) 
 BEGIN 
  .............. 

  ..............   

  .............. 
 END ; 

BEGIN 
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 FOR i := 1 TO 10 DO 
  BEGIN 
   READLN ; 
   FOR j := 1 TO 8 DO 
    READ (A[i , j])  
  END ; 
 FOR j := 1 TO 5 DO 
  BEGIN 
   i := 2 * j-1 ; 
   Interchange (A , 10 , 8 , i , i+1) 
  END ; 
 WRITELN (Matrix after interchanges) ; 
 FOR i := 1 TO 10 DO 
  BEGIN 
   WRITELN ; 
   FOR j := 1 TO 8 DO 
    WRITE (A [i , j]) 
  END 
END. 

  Nested Subprograms 
 

   compute
   First , Second   

FirstInner 
 

  (block)   

           

           
(scope)        

     
 
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 
PROGRAM Compute 

 
(INPUT , OUTPUT) ; 

VAR x , y : REAL ; 
PROCEDURE   FIRST 

 
(VAR   x : REAL) ; 

VAR    m, n : INTEGER ;       y  

PROCEDURE Inner 
 

(x : REAL) ; 
VAR L , n : INTEGER ; 

BEGIN {Inner} 

    ...............     m   
END ; {Inner} 

 
BEGIN {First} 

............... 
END ; {First} 

 
PROCEDURE Second ; 

 
CONST dot =  .  ; 
BEGIN {Second} 

...............            dot   

END ; {Second} 
 

BEGIN {Compute} 
............... 

END. {Compute} 
 

 
(Scope Rule) 

 (identifier)referenced
 
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  
  


 

 dotSecond
Second 

  Inner First 
  First Inner 

Firstm
 

        


         (global 

variables) 
  

x
First , Inner




local declaration 
            

     x
 Second    x    
Second  

    n Inner  First 
n 
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   m Inner   m  
mFirst 

 mSecond
  (syntax error)       

(identifier not declared) 
         

        
First 

InnerFirst 
 First  Inner   

Second 
  Second    

 First  
Second

First 
 FirstInner

SecondInner
 Inner   (global)     

First
      

Inner    
First , Second 

 
   AB , C 
B D   C E F 

 
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Program A 

Procedure B 

Procedure D 

 

 

Procedure C 

Procedure E 

 

Function F 

 
 
 
  (scope)   (identifier)  A 

 
a A , B , C 
b A , B , C , D , E , F 

i A 
ii A , B , C , D , EF 
 i DB
 ii FB 
 iii EF 

 
 iiglobal 
i  
 ii BA

 
 iii 
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F 
 

   (FORWARD Declaration) 
 

        
       

  A , B        
(FORWARD Declaration) 

PROCEDURE B (VAR Y : REAL) ; FORWARD ; 
PROCEDURE A (VAR X : REAL) ; 

  .................. 

     A 
  .................. 

BEGIN 
  .................. 

     B 
  .................. 
END ; 

PROCEDURE B ; 
  .................. 

     B 
  .................. 

BEGIN 
  .................. 

     A 
  .................. 
END ; 

  
     B      

 
 FORWARD 
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 A
B 

 B
 B  B

A 
 A , B 

(mutually recursive) 
 A , B   


 
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 
 

  
var 

 X, Y, Z : REAL ; 
 M, N : INTEGER ; 

procedure MESSAGE (var A,B : REAL ; X : INTEGER) ; 

  
OneMESSAGE (X, Y, Z) 
TwoMESSAGE (X, Y, 8) 
ThreeMESSAGE (M, Y, N) 
FourMESSAGE (X, Y, M + N) 
FiveMESSAGE (Y + Z, Y - Z, M) 

  
VAR   A, B, C : INTEGER ; 

 H, H1  : CHAR ; 
PROCEDURE P (VAR X : INTEGER; Y : INTEGER ; CH : CHAR); 

 (call)P 
OneP(A, B/2, C) ; 
TwoP(A+1, B, H) ; 
ThreeP(A, A*B, CH) ; 
FourP(A, B, H, H1) ; 

 x 
var 

 x : real ; 
function num (b, a : real) : real ; 

begin 
 num := a/(b * 2.0) 
end ; 

begin {main} 
 x := num (0.1 , 3.0) ; 
  : 
  : 

end. 

   
 
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   
PROGRAM TEST (INPUT , OUTPUT) ; 

VAR A , B , C : INTEGER 
 PROCEDURE TRACE (D : INTEGER ; VAR E : INTEGER) ; 
  BEGIN 
   WRITELN (A = , A, D = , D, E = , E) ; 
   D := D + 1 ; 
   E := E + D ; 
   A := 2 * D ; 
   WRITELN (A = , A, D = , D, E = , E) 
  END ; 
 BEGIN 
  A := 1 ;  B := 2 ; C := 3 ; TRACE (B , C) ; 
  WRITELN (A = , A, B = , B, C = , C) 
 END. 

 
program exam ; 

var a , b , c : ingeger ; 
 procedure subprogram (d : integer ; var e : integer ; c : integer) ; 
  var a : integer ; 
  begin  a := c + 1 ; 
    e := d + c -1 ; 
    c := c*2  
  end ; {subprogram} 

begin    {main} 
  a := 2 ; 
  b := 4 ; 
  c := 6 ; 
  subprogram (b , c , a) ; 
  writeln (a , b , c) ; 

end. {exam} 

 
program sample (input , output) ; 

 var A , B : integer ; 
procedure show ( x : integer ; var y : integer) ; 

var C : integer ; 
begin 
 C := X ; 
 Y := Y + C ; 
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 X := 2*Y ; 
 writeln (X , Y) 
end ; 

begin {sample} 
 A := 2 ; 
 repeat 
  B := A + 1 
  A := A + 1 
 until A > 5 ; 
 writeln (A , B) ; 
 show (A , B) ; 
 writeln (A , B) 

end. {sample} 

 
PROGRAM Demo (OUTPUT) ; 

 {Formal Versus Actual parameters} 
VAR a , b , x , y : INTEGER ; 

FUNCTION F(x , y : INTEGER) : INTEGER ; 
 {F = (square of first argument) + (second argument)} 

BEGIN {F} 
 F := SQR(x) + y 

END {F} ; 
BEGIN {Demo (main)} 

 a := 2 ; b := 1 ; x := 4 ; y := 3 ; 
 WRITELN (F(a,b) : 3 ,   , F(b,a) : 3) ; 
 WRITELN (F(a,a) : 3 ,   , F(b,b) : 3) ; 
 WRITELN (F(x,y) : 3 ,   , F(y,x) : 3) ; 
 WRITELN (F(x,x) : 3 ,   , F(y,y) : 3) ; 
 WRITELN (F(x+y, -15*y) : 3)  ; 
 WRITELN (F(-10, F(x,x) + 2) : 3) 

END {Demo}. 

 
PROGRAM ValueVariableParameters (OUTPUT) ; 

 {Value Versus Variable parameters} 
VAR x , b : INTEGER ; 

PROCEDURE Update (x : INTEGER ; VAR y : INTEGER) ; 
BEGIN 

 x := x*x ;    y := y*y ; 
 WRITELN (x : 3 ,     , y : 3) 

END ; {update} 
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BEGIN {main} 
 x := 3 ;   b := 2 ; 
 Update (x , b) ; WRITELN (x : 3 ,    , b : 3) ; 
 Update (b , x) ; WRITELN (x : 3 ,    , b : 3)  
END.  {ValueVariableParameters} 

 
program exam ; 

var number1 , number2 : integer ; 
 procedure daa (var first, second : integer) ; 
  begin 
   first := 2 * first ; 
   second := 1 + second ; 
  end ; {daa} 
 procedure aad (var first , second : integer) ; 
  begin 
   first := 1 + first ; 
   second := 2 * second ; 
  end ; {aad} 

begin {main} 
 number1 := 3 ;  number2 := 4 ; 
 daa (number1 , number2) ; 
 writeln (number1 , number2) ; 
 aad (number1 , number2) ; 
 writeln (number1 , number2) ; 

end. 

 (block)
 

program a 
 procedure b 
  procedure c 
   procedure d 
   begin 
       : 
       : 
       : 
   end ; 
  begin 
      : 
      : 
      : 
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  end ; 
 begin 
     : 
     : 
     : 
 end ; 
 procedure e 
  procedure f 
  begin 
      : 
      : 
      : 
  end ; 
  procedure g 
  begin 
      : 
      : 
      : 
  end ; 
 begin 
     : 
     : 
     : 
 end ; 
begin 

    : 
    : 
    : 

end. 

 
 

program a 
 procedure b 
  procedure c 
  begin 
      : 
      : 
      : 
  end ; 
  procedure d 
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   procedure e 
   begin 
       : 
       : 
       : 
   end ; 
  begin 
      : 
      : 
      : 
  end ; 
 begin 
     : 
     : 
     : 
 end ; 
 procedure f 
 begin 
     : 
     : 
     : 
 end ; 
begin 

    : 
    : 
    : 

end. 

           


 
PROGRAM REORDER (INTPUT , OUTPUT) ; 

 VAR A , B , C : INTEGER ; 
 PROCEDURE SORT (VAR X , Y , Z : INTEGER) ; 
  PROCEDURE SWAP (X , Y : INTEGER) ; 
   BEGIN 
    X := Y ; 
    Y := X ; 
   END ; 
  BEGIN 
   IF X > Y THEN SWAP (X , Y) 
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    ELSE IF X > Z THEN SWAP (X , Z) ; 
   IF Y > Z THEN SWAP (Y , Z) ; 
  END ; 

BEGIN (* REORDER ITSELF*) 
 READLN (A , B , C) ; 
 SORT (A , B , C) ; 
 WRITELN (A , B , C) ; 
END. 

  
Program IslamicSong (output) ; 

 {Demonstrates declaration of procedures without parameters} 
procedure Chorus ; {Print the chours} 

 begin 
  writeln (Where do you come from) ; 
  writeln (Where do you come from) ; 
  writeln (North, South, East, or the West) ; 
  writeln (It doesnt matter where youre born) ; 
  writeln (Islam is the Best) 
 end ; {Chorus} 

procedure FirstVerse ; 
 begin 
  writeln (Where do you live, Where do you live) ; 
  writeln (In a tent or in a town) ; 
  writeln (It doesnt matter where you live) ; 
  writeln (You can soon be found) ; 
  writeln (Because He is there , wherever you are) ; 
  writeln (So, turn , turn to Allah) 
 end ; {First Verse} 

procedure SecondVerse ; 
 begin 
  writeln (What are you saying, What are you saying) ; 
  writeln (Im praying to Allah) ; 
  writeln (To give us victory over the Koffar) ; 
  writeln (Because He will be there) ; 
  writeln (Where the good Muslims are) ; 
  writeln (So, turn , turn to Allah) 
 end ; {Second Verse} 

                                           
(*)   
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Begin 
 FirstVerse ; 
 Chorus ; 
 writeln ; 
 SecondVerse ; 
 Chorus 

End.  {IslamicSong} 

 
  

Break (x , whole , fraction) 
   whole fraction 

x 
 TRUNC

 
          A  


 

 X,Y
nZ 

       A,B
       A,B

C
A , B , C 

 
type  

 index = 1 .. 50 ; 
 list = array [index] of real ; 

var 
 a : list ; 
 n : integer ; 
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  (adjusting)
(shifting)

 
 8.08.0


- 6.5- 6.56.5

 
  

 n := 50 ; 
 adjust (a,n) ; 

 a  n
a 

  
 

 n := 50 ; 
 shift (a,n) ; 

  
 

 zeroav (a) ; 

 a50 
n 

VALUES IN ARRAY 
1. XXX 
2. XXX 
3. XXX 

  
 k       

 
 n := 50 ; 
 prtval (k , n) ; 
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  
type 

 index = 1 .. 50 ; 
 list = array [index] of integer ; 

var 
 k : list ; 
 n : integer ; 

 
type 

 index = 1 .. 50 ; 
 list = array [index] of real ; 

var 
 a, b , c : list ; 

 bigarra , b , c 
50a , b 

c 
 ab

ca
cb 

 
type 

 index = 1 .. 50 ; 
 list = array [index] of real ; 

var 
 b : list ; 
 limit : real ; 

 bottom  
:  b  

:  limit (test value) 
 (adjusting)  b 

limit 
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limit
limit  

 bottom (b , limit)  
 

type  
 index = 1 .. 50 ; 
 list = array [index] of integer ; 

var 
 b : list ; 

            b
 0 1       

 
chng (b) ; 

 b 
 

modify (x) ; 

  x   50     
(reversing the order)       

 
  

type 
 index = 1 .. 50 ; 
 list = array [index] of real ; 

var 
 x : list ; 

 time   totmin    
       days  hours

mintotmin 
  totmin = 80 

days = 0 ,  hours = 1 ,  min = 20
  
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time (totmin , days , hours , min) ; 

lengthtotinc
      yards   feet  

inchestotinc 
  totinc = 80 

yards = 2 , feet = 0 ,  inches = 8
  
  

length (totinc , yards , feet , inches) ;  

 time   totday     
weeksdays

totday 
  totday = 80 

weeks = 11 ,  days = 3 

  
time (totday , weeks , days) ; 

 y 
(experimental measurements)     

(interference)(noise)


 y


 
  trig   angle   degrees 

sinecosine 
SINE  (xxx.xx DEGREES) = x.xxxx 

COSINE (xxx.xx DEGREES) = x.xxxx 

 pi3.14159 
 trig (angle) ; 
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 scale
an

0.0 , 1.0 











4 0

8 0

0 0

2 0

.

.

.

.





















05

10

0 0

0 25

.

.

.

.



















 n = 4حيث  










 

 scale 
n := 50 ; 

scale (a , n) ; 

  
type  

 index = 1 .. 50 ; 
 list = array [index] of real ; 
var 
 a : list ; 
 n : integer ; 

a
scalea

a 
 (procedure) 

(parameters)X , Y
n(length) 

 (procedure inputs) X , n 
 (procedure outputs) Y 
    (copying)  X  Y

 
Y[1] = X[n] , Y[2] = X[n-1] , … , Y[n-1] = X[2] , Y[n] = X[1] 

  
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          



 
  

4 7 3 max = 7 
8 9 0 max = 9 

23 7 74 max = 74 
1 0 4 max = 4 
3 3 3 stop 

   Subsequences Xn 
Yn   (array 

subsequences)X 
y1 = x1 

y2 = x1 + x2 
y3 = x1 + x2 + x3 

 
yi = x1 + x2 + …+ xj + …+ xi 

 
yn = x1 + x2 +  ………… + xn 

   y x i ni j
j

i
 


; , , ,...,1 2 3

1
 

  X = {4 , 2 , 5 , 1 , 10} 
  Y = {4 , 6 , 11 , 12 , 22} 
        A   

 
Ai = i ; i = 1 , 2 , … , 10 

         B
A 
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(displaying)(Triangle)
  (Rectangle)      

 
Program StackHouses (input , output) ; 

Begin 
 {1. Draw Triangle.} 
 {2. Draw Rectangle.} 
 {3. Print 2 blank lines.} 
 {4. Draw Triangle.} 
 {5. Draw Rectangle.} 

End. 

  
 

ST
       (Square)   (Triangle)

 


CCircle
LLineSSquareTTriangle

char
CLT

       (Case Statement)  
 

           
     



 

  
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Room Capacity Enrollment Empty Seats Filled Not Filled
 

Room Capacity Enrollment 
426 25 25 
327 18 14 
420 20 15 
317 100 90 

     (method of least squares)
(xi , yi)n

y = a + bx 
    

   
a b

yi b xi
n

n xiyi xi yi

n xi xi





  



 


,

2 2 

  
  

Procedure LSTSQ (X , Y , N , A , B) 
 a , b 

(x1 , y1) , (x2 , y2) , … , (xn , yn) 

           
a , b  

y = a + bxa , b 
 Area

a , b , c 
   Area s s a s b s c    

  s s a b c  
2

 
       side1 , side2 , side3

Area 
 freq(parameters / arguments)a , n 

  a 
  n 
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  na 
    X

      freq  
 

totinc yards , feet , inches
 

  totinc (3 , 1 , 8) = 128 
  

  totdys   days   weeks
 

  totdys (5 , 9) = 44 
bigenga , b , c

true 
a > bc ,  b > ac ,  c > ab 

 false 
small a , b , c

true 
a < b/c ,  b < a/c ,  c < a/b 

 false 
 differ  a , b , c

true ab-cba-c 
falsediffer 

 
type 

 index = 1 .. 50 ; 
 list = array [index] of real ; 

var 
 a : list ; 
 n : integer ; 
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    ascenda , na
   n    true  a

false 
            

n 
          descnd  true 

a 
boundda

 list(user defined type)     
rmin , rmax   true     a

     (lower bound) rmin  (upper 

bound) rmax
false 

           
 

 maxs 
 a n 

 
type 

 index = 1 .. 50 ; 
 list = array [index] of real ; 

var 
 a : list ; 
 n : integer ; 

  range  a
n

a , na
list 
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cubertx
 

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 
closea , n a

  n  a   (nearest / 

closest element)(average value)
a list 

   (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)
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piradn (-180.0)
pi 

       (characters)  25
 A  

a := count (b) ;ab
list 

    
          

 
a := count (b , n , m) ; 

 : blistn 
m 

 
A , E , I , O , U 


 
   n!n n

 
 

e 
e n     1

0
1
1

1
2

1
! ! ! !  

 1
n!0.0001 

 ADD(J,K) 
1 1

1
1

2
1

J J J K      
  J  K 
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   J > K ADD J,K
 

         
 

I := 2 ; 
J := 4 ; 

K := 3 ; 
X := ADD(I,J) ; 

Y := ADD(J,K) ; 
Z := ADD(J,5) ; 

WRITE (X = , X , Y = , Y , Z =  , Z) ; 

  
SUB (J, K, JUSM , JPROD, JDIFF) 

J , K  
JSUM J + K 

JPROD J * K 
JDIFF J - K 

  
 

J := 3 ; 
K := 2 ; 

SUB (J, K, L, M, N) ; 
SUB (L+M , 3*N , J , N , M) ; 

WRITE (J , K , L , M , N) ; 

 
R u v w  2 2 2 

  
A

B x y z

C Sin y u

x

x y z


  

  

 2 2 2

4 2 2

2 2

4 9 25

9

 
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  
 

:  A 
:  i , j  

  
 A , B   N

 
FUNCTION PROD (A , B , N) 

  

A B A B A B A Bi i N N
i

N
   


1 1 2 2

1
 

 X , Y , Z


 

 











x zi i
i 1

40 2

 

 
     

  

x x x z z z

x z x z x z
1
2

2
2

40
2

1
2

2
2

40
2

1 1 2 2 40 40

 



. 

            x y z x y z x y z1 1 1 2 2 2 20 20 20 
 X

M 
FUNCTION NCOUNT (X , M , J , K , ITEM) 

      ITEM  
J(K  J) KX
X 

X = [0 , 1 , 1 , 2 , 0 , 0 , 0 , 0 , 2] 

NCOUNT (X , 9 , 2 , 7 , 0) = 3    
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     A 
 

 AN0 
 AN1 
 A

N 
        

L 
FUNCTION Y (X, N, MEAN) 

YMEANY
XN

MEAN 
            

X X XN
N if MEAN1 2 1

  



 

Y =   

        X X X if MEANN N1 2

1
2. ...  
 AK

        
AK

 
 n 

  X1 , X2 , … , Xn 
    Xi

i

n




1
 

   
    n1n1  30    A

n1  
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    n2n2  40    B
n2  

       
AV 

AV
Ai

i

n
Bi

i

n

n n










1

1

1

2

1 2
 

     A   
B

AV 
  

POLY (A , N , X , P , PD) 
 A  N+1   

 P PD   X   
 

P = P(x) = A1 + A2x + A3x
2 + … + Ai+1X

i + … + AN+1X
N 

   


A Xi
i

i

N
1

0
 

PD = P(x) = A2 + 2A3x + 3A4x
2 + … +iAi+1X

i-1 + … + NAN+1X
N-1 

  



 iA Xi

i

i

N

1
1

1
 

  
 C 

C1 , C2 , … , C10 
Y 

    POLY  YNEW
 

 YNEW Y
P Y
P Y

   

  P Y C Yi
i

i
  


1

0

9 
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 YNEW 
 

MAXMIN (A , N , BIGA , SMALLA) 

    BIGA  SMALLA   
   N 

A 
 MM

X 
X1 , X2 , X3 , … , XM 

   MAXMIN   (XHIGH)
(XLOW)X1 , X2 , X3 , … , XMM  20 

 AVG (X , N)N
X1 , X2 , X3 , … , XN 

 X Ni
i

N












1
/ 

 A , BNA , NB
 


SA , SB 

         
 AVG       

 
     SMALL (A , N)   

AN 
     


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          ID
 

 
  

 
   A       N 

 
SYM (A , N , K) 

 K K = 1  A
(Symmetric) 
i , j  Aij = Aji  
KA 

  
 B 
    SYM    B

 
  B   (transpose of B) BT

C 
Cij = Bji          i,j 

  
AVNZ (A , M , N , AVA , AVG , NZ) 

  AM 
     AVA  AVG

NA 
AVA

A A AN
N

  1 2 
 

AVG A A AN
N 1 2.  
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 N
NZ 

        BETA 
         

BAMEAN  BGMEAN  
 BETA     NBCNT

 
  

SEARCH (BUFFER , N , KEY , FOUND , INDEX) 

 KEYBUFFER
N

 FOUND 1INDEX  
    BUFFER      

FOUNDINDEX 
      A

 X    
      

A 
 JESTN1

 KSETN2
 

INTER (JSET , N1 , KSET , N2 , JKSET , N3) 
 JKSET

JKSETN3
JSET , KSET 

 
BADR
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  
 OHOD  

 
        BADR OHOD

INTERJBO
 

fa  x  b
y = f(x)x = b , x = a 

 AREA f x dx
a

b
  

          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



.
 

 
h x a ih i nb a

n i     , ; , , ,1 2 1 
 

 a , b , n 
 h 
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  
F(x)=e x x xx    

2 3 23 4 6 5 
 x = b ,  x = a 
 F(x) 

 FUNCTION FACT (K) 
  Fact (k) = k! 

              FUNCTION CNR (N , R)
 

   C n r n
r n r

, !
! !

  
 

nr 
 CNR 

 r = 1n = 4 ,
 r = 3 n = 5 , 

 r = 7 n = 7 , 

   
(Fixed point)

(successive approximations)F(x) = 0
x = G(x)X1

X2X2 = G(X1)


X2X2(X1 = X2
X2N

 
 

F(x) = 0 
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  
 F x x x  2 3 

 x = G(x)     G x x  3
1
2  

 F(x) G(x) 
 

   
   
  

F(x) , G(x) 
 

   
  

X1, N,  
 

   
 i = 0 
   
 i = i+1  
   
  

i > N 

(FAILS TO 
CONVERGE 

IN N 
ITERATIONS) 

   
   
 X2 = G(X1)  


 

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

 
 

X1 = X2|X2-X1| <   
X2 , F(X2) 
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 
Fact (k) = k!  

(1) Fact (k) = k * Fact (k-1) ;  Fact (0) = 1 

 (partial sum) 
 sum k k    1

0
1
1

1
2

1
! ! ! ! 

  
(2)    sum k sum k sum

Fact k
   1 0 11

( )
; ( ) . 

       Fact(k) 
(1) 

        Sum (k)  
(2)Fact(k) 

 e
 

e k     1
0

1
1

1
2

1
! ! ! !  

1
k!


1 910

k!
;    

  (tax)   
(properties)    (total tax) 

          (assessed 

value) 
(market value)  

$ 150,000 $ 148,000 $ 145,500 $ 167,000  
$ 137,600 $ 147,100 $ 165,000 $ 128,000 $ 153,350 
$ 152,250 $ 148,100 $ 148,000 $ 156,500 $ 143,700 

          
 

Procedure PrintInstructions ; 
{Display Instructions to the user} 
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Procedure ProcessProperties (Var TotalTax {output} : real) ; 
{Reads market values and computes taxes on all properties} 

 
Function ComputeTax (Market : Real) : Real ; 

{Computes tax on a property with market value Market} 
 

Procedure PrintSummary (TotalTax {input} : Real) ; 
{Displays value of TotalTax} 

           
          

(senior citizens)


 True
 




 
 

 
$ 32,500 $ 24,029,50 $ 36,000 $ 43,250 
$ 53,500 $ 22,800 $ 30,000,50 $ 28,900 
$ 43,780 $ 47,300 $ 44,120,25 $ 24,100 

          
 

 
30,000$  $ 40,000 

           
 



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
 Hour 

 
  

  
0800 , 1200 , 1800Iron 

0400 Antibiotic 

0800 , 2100Vitamin 
1100 , 2000 Calcium 

renewal and cancellation 

notices  (subscribers)    
  (current month)

      (current year)    
 

   
          

     (expiration)    
 

 
 10  96  
 1364  4  94  3

 
       N  

(iterative formula)  NG = 0.5 (LG + N/LG)NG
(next guess)LG
(last guess) 

 

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          
 

 LG
NG NGLG 

      
NGLG

NGNG
 

    (DELTA)
0.0051.0

(N) 
4 , 120.5 , 88 , 36.01 , 10,000 

y = f(x)
       

(midpoint method)


xw
(midpoint) 

                      y 
   

   
          y = f(x_ 

                                                                                                                 x   
                               a    a+w                                             b 

 x1w*f (x1 + w/2) 
 [a , b]n

 

 Area w f a i w w
i

n
  




* / 2

0

1 
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 w(b - a) / n x = a
x = a + wx = a + 2w  

  
f(x) = -3x2 + 2x + 4[-2 , 3]
    n    n 

 
 Function Avg (X , n) Avg

Xn 
Avg

x x xn
n

  1 2  
  Procedure Big (A , m , key , count , sum)

Am
countkey

sum 
         

IDscore
 

i av 
ii ngood 

av 
iii avgood 
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 



 313

 
 
Simple Data Types 

 
           


 

 
    

       
   

Real data typeOrdinal Data Types  
      

         
  

StandardUser defined 
      
          

    
 

IntegerCharacterBooleanenumeratedsubrange 
 

(Ordinal Data types) 
        

 (minimum value)  (maximum value) 
 

< , <= , = , <> , > , >= 
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  
           

 
  

i  
ii          

False < True 
iii Character (CHAR) Data Type 
 

(unique machine code)


< , <= , = , 

…


(collating sequence) 
       

(American Standard Code for Information Interchange)
ASCII

 
  (Value)   (CHAR)   

           
 

A d { / * 
  

 
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 (Character variable)
CHAR 

VAR  x , y , letter : CHAR ; 
 

      

ASCH Character ASCH Character ASCH Character
032 blank 063 ? 093 ] 
033 ! 064 @ 094 . 
034 ’’ 065 A 095 _ 
035 # 066 B 096 ` 
036 $ 067 C 097 a 
037 % 068 D 098 b 
038 & 069 E 099 c 
039  070 F 100 d 
040 ( 071 G 101 e 
041 ) 072 H 102 f 
042 * 073 I 103 g 
043 + 074 J 104 h 
044 , 075 K 105 i 
045 - 076 L 106 j 
046 . 077 M 107 k 
047 / 078 N 108 l 
048 0 079 O 109 m 
049 1 080 P 110 n 
050 2 081 Q 111 o 
051 3 082 R 112 p 
052 4 083 S 113 q 
053 5 084 T 114 r 
054 6 085 U 115 s 
055 7 086 V 116 t 
056 8 087 W 117 u 
057 9 088 X 118 v 
058 : 089 Y 119 w 
059 ; 090 Z 120 x 
060 < 091 [ 121 y 
061 = 092 \ 122 z 
062 >     

ASCII 
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 
  
  
 X := dREADLN (X) 
  


 

   

(formatted output)

 
WRITELN (A : 5) 

 
A 

  
 
 

0 , 1 , … , 9 

      
 

 
A , B , … , Z 

             
 

 
a , b , … , z 

 
TRUE 



 317

A  <  E , 8 > 5 , y > x 
          

(machine used) 
8  <  A , G > g , + < * 

     (collating sequence)  
 

 
CHR 

  
(i)CHRii 

 (i)CHRi
 

FOR i := 0 TO 255 DO 
 WRITELN (i : 3 , CHAR(i) : 3) ; 

  
ORD 

  
:  ORD (x)(ordinal number)x

x 
 ORDCHR 

:  CHR(i) (x)i 
:  ORD (x) (i)x 

 
 (User defined data types) 

  
 
 
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(i)enumerated data type  
        

 
TYPE 
 name = (data1 , data2 , … , data n) 

  
:  name       

 
: data1, …, data n      

 
 


TYPE 

 
 
TYPE 
 DAYS = (Fri , Sat, Sun, Mon, Tue, Wed, Thu) ; 
 Months = (Moharram, Safar, … , ThulHijja) ; 

 }{ 
 SacredMonths = (Moharram, Rajab, Thulquida, ThulHijja) ; 

 }{ 
 

   (ordinal number)     


 
i

i-1 
  
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       (predefined boolean 

type) 
 TYPE 
 BOOLEAN = (FALSE , TRUE) ; 
 


v := ee 

 
READ  READLN 

WRITEWRITELN 
  

ii(Subrange Type) 
        




(host type of the subrange) 
 TYPE

 
TYPE 
 name = minvalue .. maxvale ; 

 name
  minvalue

maxvalue
 

 
TYPE 
 Days = (Fri, Sat, Sun, Mon, Tue, Wed, Thu) ; 
 Workdays = Sat..Wed; 
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 DAYS


 Workdays          
 

 
CONST 

 max = 100 ; 
TYPE 
 Count = 0..max ; 
 Temp = -18..80 ; 
 SmallLet = a .. z ; 
 Months = (Moh, Saf, Rab1, Rab2, Jum1, Jum2, Raj, Shb, 
  Ram, Shl, ThQ, ThH) ; 
 Hajjmonths = Sha .. ThH ; 

  
  Count  

Temp(subrange)(INTEGER)
 

 SmallLet 
(CHAR) 

 Hajjmonths
Months 

 
 

 
 minvalue <= maxvalue 

  REAL
 
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         
 

 
ORD , PRED , SUCC  

 
(ordinal type)    ORD  

ORD (x) x 
  

:  PRED (x)   (ordinal value)  
(predecessor) x 

:  SUCC (x)      (successor) x  
 

 
 
 
TYPE 
 Days = (Fri, Sat, Sun, Mon, Tue, Wed, Thu) ; 
  ORD (Mon) = 3 
  PRED (Mon) = Sun 
  SUCC (Mon) = Tue 
  ORD (Fri) = 0 
  SUCC (Fri)  = Sat 

 A  Z a  z  
(ordered) (consecutive)

i < jSUCC (i) = j  
 

        
 
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    FOR 
 

  CASE  (selector) 
(case labels) 

 
  
TYPE 
 Days = (Fri, Sat, Sun, Mon, Tue, Wed, Thu) ; 
VAR 

 x , y , day : Days ; 
 Score       : REAL ; 
 Switch     :  BOOLEAN ; 
 Operator  :  CHAR ; 
  

x := Fri ; 
y := SUCC (x) ; 

FOR x := Sat TO Wed DO 
 BEGIN 
  ............... 
  ............... 
  ............... 
 END ; 

WHILE (x <= Wed) AND Switch DO statement ; 
IF x <> y THEN Statement ; 

REPEAT 
  ............... 
  ............... 
  ............... 

UNTIL x = y ; 
CASE ROUND (Score) OF 

    0 .. 60   :  WRITELN (Fail) ; 
 61 .. 70   :  WRITELN (Pass) ; 
 71 .. 80   :  WRITELN (Good) ; 
 81 .. 90   :  WRITELN (Very Good) ; 
 91 .. 100 :  WRITELN (Distinction) ; 
END ; 
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           
CASE 

 
CASE Day OF 

 Fri :  WRITELN (Friday) ; 
 Sat :  WRITELN (Saturday) ; 
 Sun :  WRITELN (Sunday) ; 
 Mon :  WRITELN (Monday) ; 
 Tue :  WRITELN (Tuesday) ; 
 Wed :  WRITELN (Wednesday) ; 
 Thu :  WRITELN (Thursday) ; 
END; 

 
CASE Operator OF 

 + :  WRITELN (Add) ;  
 - :  WRITELN (Subtract) ;  
 * :  WRITELN (Multiply) ;  
 / :  WRITELN (Divide) ;  
END ; 

 
           

TYPEVAR
 

 
  

 
TYPE 
 Grade = (Fail , Pass , Good) ; 
 Temp = -18 .. 80 ; 
 Count = 1 .. 120 ; 
VAR 

 G  :  Grade ; 
 t1 , t2 :  Temp ; 
 i , j , k :  Count ; 
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 
 

VAR 
 G  :  (Fail , Pass , Good) ; 
 t1 , t2 :  -18 .. 80 ; 
 i , j , k :  1 .. 120 ; 

 
TYPE 
 Grade = (Fail , Pass , Good) ; 
VAR 

 G  :  Grade ; 
 t1 , t2 :  -18 .. 80 ; 
 i , j , k :  1 .. 120 ; 

 
  
 SUCC (CHR (ORD (B) + 2)) ; 

 (0 < 1) OR (5 <= 12) AND (A > G) 
 

 Succ (D) = E 
 true or true and false = true or false 

= true 
 

  encode(character array)
 

(collating 

sequence) 
  MATHEMATICS 
  OCVJGOCVKEU 
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     (2 letters)
       

(alphabetical sequence) 
  

 encode (word , n) ; 

 word list 
 nword 

  decode(encoded character 

array)
 

   OCVJGOCVKEU 
    MATHEMATICS 
  

 decode (word , n) ; 

word list 
nword  
 

procedure encode (var word : list ; n : integer) ;    

 {this procedure encodes an array of characters.} 
var 

 i : integer ; 
begin 
 for i := 1 to n do 
  word [i] := succ (succ (word [i])) 
end ; 

procedure decode (var word : list ; n : integer) ;    

 {this procedure decodes an array of characters.} 
var 

 i : integer ; 
begin 
 for i := 1 to n do 
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  word [i] := pred (pred (word [i])) 
end ; 

 
 

   
  

           
 

 
PROGRAM Temperatures ; 

TYPE 
 WEEK = (SAT , SUN , MON , TUE , WED , THU , FRI) ; 
 ARRAY_TYPE1 = ARRAY [WEEK] OF INTEGER ; 
 ARRAY_TYPE2 = ARRAY [WEEK] OF REAL ; 
VAR 

 DAY : WEEK ; 
 TEMP : ARRAY_TYPE1 ; {TO STORE THE  

TEMPERATURE READINGS} 
DIFFERENCE : ARRAY_TYPE2 ; {TO STORE THE  

DIFFERENCES} 
SUM : INTEGER ; {SUM OF TEMPERATURE  

READINGS} 
AVERAGE : REAL ; {AVERGE TEMPERATURE OF 

     THE WEEK} 
BEGIN 

 SUM := 0 ; 
 WRITELN (ENTER TEMPERATURE READINGS OF THE  

WEEK : ) ; 
FOR DAY := SAT TO FRI DO 

 BEGIN 
  READ (TEMP [DAY]); {READS A TEMPERATURE} 
  SUM := SUM + TEMP [DAY]  {ACCUMULATES  
        TEMPERATURE} 
 END ; 

AVERAGE := SUM /7 ; {COMPUTES AVERAGE} 
FOR DAY := SAT TO FRI DO {STORES THE DIFFERENCES} 

 DEFFERENCE [DAY] := TEMP [DAY] - AVERAGE ; 
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{DISPLAYING OUTPUT} 
WRITELN (AVERAGE TEMPERATURE IS , AVERAGE : 2:2) ; 

WRITELN ; 
WRITELEN (DAY:5,TEMPERATURE:16, DIFFERENCE:16); 

WRITELN (---:5, ----------- : 16, ----------: 16) ; 
FOR DAY := SAT TO FRI DO 

 BEGIN 
  CASE DAY OF  {DISPLAYING DAY} 

 SAT  :  WRITE (SAT : 5) ; 
 SUN :  WRITE (SUN : 5) ; 
 MON :  WRITE (MON : 5) ; 
 TUE  :  WRITE (TUE : 5) ; 
 WED :  WRITE (WED : 5) ; 
 THU :  WRITE (THU : 5) ; 
 FRI  :  WRITE (FRI : 5) ; 
  END ;  {CASE} 
 WRITELN(TEMP [DAY]: 11,DIFFERENCE [DAY]:18:2) 

 END ;   {FOR} 
     WRITELN (------------------------------------) 

END. 
 

Program Run 
ENTER TEMPERATURE READINGS OF THE WEEK : 

15 17 18 19 14 20 16 
AVERAGE TEMPERATURE IS 17.00 

 
DAY TEMPERATURE DIFFERENCE 
SAT 15 -2.00 
SUN 17 0.00 
MON 18 1.00 
TUE 19 2.00 
WED 14 -3.00 
THU 20 3.00 
FRI 16 -1.00 

 
 

       
 
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  Mod
 

N = 154368  ,  N = 621594  ,  N = 123456 
 N

        Digit 
Char 

 Digit
 

Ord (Digit) - Ord (0) 
 

program Nines ; 
 {This program determines whether numbers read from 
 Input are divisible by 9. The program terminates after reading 
 sentine1 0.} 

var 
 Number : LongInt ; {input - number to test} 
 IsDivisible : Boolean ; {interm - 9 divides Number?} 

procedure TestDivisibility 
    (Number {input} : LongInt ; 
    var IsDivisible {output} : Boolean) ; 
 {Determine whether Number is divisible by 9. 
 Pre : Number > 0. 
 Post :  IsDivisible = True if and only if Number is 
    divisible by 9.} 
 Var 
  SumofDigits : Integer ; {of Number} 
  Rest : LongInt  
     {succesive quotients 
     dividing Number by 10} 

begin {TestDivisibility} 
 Sumofdigits := 0 ; 
 Rest := Number ; 
 while Rest > 0 do 
  begin 
   {Add next digit} 
   SumOfDigits := SumOfDigits + Rest mod 10 ; 
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   Rest := Rest div 10 
  end ; {while} 
 IsDivisible := (SumOfDigits mod 9 = 0) 
end ; {TestDivisibility} 

 
procedure GetNumber (var Number {output} ; LongInt) ; 

 {Read a nonnegative number from Input.} 
Begin {GetNumber} 

 Write (Enter a nonnegative integer : ) ; 
 ReadLn (Number) ; 
 while Number < 0 do 
  begin 
   WriteLn (Number cannot be negative.) ; 
   Write (Enter a nonnegative integer : ) ; 
   ReadLn (Number) 
  end  {while} 
 end ; {GetNumber} 
begin  {Digits} 
 WriteLn (To terminate the program, enter zero after , 
   the prompt.) ; 
 {Get first number to be tested} 
 GetNumber (Number) ; 
  {Repeatedly test number and get another, until sentinel.} 
 While Number <> 0 do 
  begin 
   TestDivisibility (Number, IsDivisible) ; 
   if Isdivisible then 
    WriteLn (Number:1, is divisible by 9) 
   else 
    WriteLn (Number:1, is not divisible by 9) ; 
   GetNumber (Number) 
  end. {while} 

end. 

 

Program Nines ; 
var 

 Number : Integer ; {input - number to test} 
 IsDivisible : Boolean ;  {interm - 9 divides Number?} 

procedure TestDivisibility 
   (var Isdivisible {output} : Boolean) ; 
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 {Determine whether a number read from standard input  
 is divisible by 9. 
 Pre : The user enters a legal positive integer at the terminal, 
  terminated by a period. 
 Post: IsDivisible = True if and only if the number is  
  divisible by 9.} 
 Var 
  SumOfDigits : Integer ; {Sum of digits of Number} 
  Digit : Char;   {Digits read from Input} 

begin {TestDivisibility} 
 SumOfDigits := 0 ; 
 Write (Enter a positive number, terminated by a , 
  period and RETURN : ) ; 
 Read (Digit) ; 
 while Digit <> . do 
  begin 
   if Digit in [0 .. 9] then 
    SumOfDigits := SumOfDigits +  
     Ord (Digit) - Ord (0) ; 
   Read (Digit) 
  end ; {while} 
 ReadLn ; 
 IsDivisible := (SumOfDigits mod 9 = 0) 
end ; {TestDivisibility} 

 
begin  {Digits} 
 TestDivisibility (IsDivisible) ; 
 if IsDivisible then 
  WriteLn (The number is divisible by 9) 
 else 
  WriteLn (The number is not divisible by 9) ; 
end.  {Digits} 
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 
 

 
Turbo Pascal 

 
 

       (interactive) 
   (compilation)  (execution) 

      Standard 

Pascal


 
 

 
 (integers)

-3276832767 
 (real) (exponent)-3838

 
         (identifier)

   (characters)     
  _  

Zakat_ul_mal
 

 MAXINT
 
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 PI 
     3.1415926536E+00 

 
 outputprinter 
 WRITE (LST , output list) ; 

  

 WRITELN (LST , output list) ; 

 (integer value)

          

          
   x = 123 y = 4567  

WRITE (x,y) 1234567 
 

 
  dd dE dd.....   

  

   d dd dE dd. .....


  
 ddigit 
  

 WRITE (PI) ; 

  
  31415926536 00. E 

       (labels)  
(statement numbers)  (identifiers) 

 
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 LABEL 24, Start, Loop ; 
 ......... 
 ......... 
 BEGIN 
  ......... 
  24 : t := u + 10.0 ; 
  ......... 
  ......... 
  Start : z := x + y ; 
  ......... 
  ......... 
  Loop : FOR j := 4 TO 20 DO 
   BEGIN 
    ......... 
    ......... 
   END ; 
 (program name / heading)

      
 

  
LABEL, CONST, TYPE, VAR, PROCEDURE & FUNCTION 

            
     

 
          }{

 
 
 

 
 
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 CASE Structure 
CASE - ELSE - END
 

CASE e OF 
 L1 : s1 ; 
 L2 : s2 ; 
  
 Ln : sn ; 

ELSE ; 
 St 
END ; 

 ELSE
St ELSE

ELSE
eL1,L2, … , Ln


eL1, … , Ln 

 
CASE TRUNC (Score / 10) OF 

 10,9  :  WRITELN (Grade = A) ; 
 8  :  WRITELN (Grade = B) ; 
 7  :  WRITELN (Grade = C) ; 
 6  :  WRITELN (Grade = D) ; 
ELSE 
 WRITELN (Grade = F) ; 
END ; 

 
FOR 

FOR v := initial TO final DO st ; 

    v     
finalv 

 
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        
 

 
:  CLRSCR

 
:  DELAY(i)   ii

DELAY (4000) 
:  DELLINE          

        
 

:  EXIT 
        
 

:  GOTO (x,y)   (x,y) x,y
GOTO (2,5)

x = 2, y=5x
y 

1  x  80  1  x  40 

1  y  25 

  (1,1)    
   x y 

(1,1) 
:  HALT  

:  INSLINE 
 

 
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:  FRAC (x)         x
 

FRAC (4.25) = 0.25 
FRAC (4) = 0.0

:  INT (x) x
TRUNC 

:  UPCASE(c) c
c 

UPCASE (t) = T 
UPCASE (*) = *

:  WHEREX   x     
 

(1  x  80  1  x  40) 
:  WHEREY   y     

 
1  y  25 

   TAN (x) 
 

FUNCTION TAN (x : REAL) : REAL ; 
BEGIN 

 TAN := SIN (x) / COS (x) 
END ; 
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 
GOTO  

GOTO Statement and Statement Numbers/Labels 
 

  
    

            
            


1  
           

(35,21,800,797,19,100) 
 

  (Label decleration part)    
LABEL  

 
LABEL 19 , 21 , 35 , 100 , 797 , 800 

  
35 : Z := X + Y ; 

  
 GOTO 

GOTO  n 
 n(label)GOTO

GOTO
n 

GOTO  25 
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  GOTO
 

 
 GOTO 
 
 IF TAS >= A THEN GOTO 3 
 Z := 0.0 ; 
 GOTO 100 ; 

3 : Z := TAS / 40.0 ; 
100: WRITELN (TAS =  , TAS ,  Zakat =  , Z) ; 

 GOTO
 

         
          

(structured programming) 
  
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 
 
          

 (Factors)        
           

 
 

          


 
  

 
          p

 
  

:  NAME 
:  GOLD 

:  STANDARD 
:  MONEY      

 
NB 
     ZM  

MONEY 
  PUREGD 

  
  
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  ZG     
 

 
 
 

NUM 
 

 

NUM  1000 
 

 
 
S=0 

FACT=1 
 
 
 

M=(NUM DIV FACT)*FACT 
 

    

MNUM              FACT = 
                             FACT + 1 

 
 

FACT 
 
 
 

S=S+FACT 
 

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

SFACTNUM  
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          
  GCD  N1 , N2   

     N1 , N2    
 

         
N1 , N2 

      M , N 
    MAX

M , N  
 G MAX MAX eMAX   sin .2 5 

 na , x
   ax      

          
 

   
ax x a x a x a n

n    1 1

2

2
log

!
log

!
log

! 

 
   ax     

 
 iterative techniques

 

 
2 3

3 2

x y

x y

 
 





* 

 
  
 
 
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 LEAST = N1 

 
  

LEAST=N2N2<LEAST 
 

 
 

 

 
GCD=1 

  
 

 
I=2,3,...,LEAST 

  
 

 
N1 DIV I*I = N1 

 
  
 N2 DIV I*I=N2 
  
 GCD = 1 
 

 
 

  
 xyyx

 
x = (3 - y) /2 
y = (x - 2) /3 

  
XOLD = 1 
YOLD = 1 

           XNEW , 

YNEW 
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 
 

 
XNEW YOLD

YNEW XOLD

 
 





3 2

2 3

/

/
** 

  
XOLD = XNEW 
YOLD = YNEW 

   XNEW , YNEW   XOLD , 

YOLD 
            

     XNEW , YNEW
 

2  XNEW + YNEW   3 
   XNEW - 3 YNEW  2 

  
|2 XNEW +    YNEW - 3| <  
|   XNEW - 3 YNEW - 2| <  

  = 10-4 
     a, b, c, d, e, f,  

 
a x + b y = c 
d x + e y = f 

 


 
         

       
 } {   

 
 

 
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  ID 
  MF 
  S 
       S  

 
  
     (N1)   

 
     (N2)   

 
  (N) 
   

 A
 

  A 
  AAV

 
       (i , j)  

i , j 
2 i - j < 3 
i + 3j  1 
- 6  i  6 

- 10  j  10 
  

F K M 01592. / 
  

:  F 
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:  K  
:  M  

        F  K
KM

          
K, M, FF 

 
           

      
         

  


 
(NAME) 

MF 
(AGE) 

 
          

 
 

 
  (PM)(PF) 
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         (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 

                                           
(*)   
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     SUMSQ   
    M     M
LIMIT 

 A
 

  
  
  N 
     NE    NO

 
          

 
  y 

y A x . 
   

:  An x n 
x:   n 

z 
 y - x=  z 

 yxn 
  xn

 

 L xi
i

n
 










2

1

1
2 

 
 x 



 348

 b 
  A  

 
  

  (i) rxA. - b=  r  
  (ii) r 
          X

NX
Y 

   
   AL 
   ZM 

       
   A   

 ANEW     
ZZNEW 

    ANEW , ZNEW
 

 x2 + y2 = 50
50 

   
  x , y7

50 
  

          

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7.8 7.9 7.6 7.8 

10.1 10.6 10.9 12.0 
12.3 12.5 12.1 12.6 
14.1 15.2 12.8 9.5 

 

 Output file : 
WESTSOUTHEASTNORTHMONTH 

12.6000012.1000013.5000012.40000  
7.5000008.0000009.5000008.200000  
15.3000012.9000013.5000014.90000  
37.7000040.2000035.5000030.00000  
24.0000023.4000026.1000024.50000  
7.9000008.5000009.0000010.000000  
3.2000002.3000000.50000004.000000  
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6.1000004.5000000.0000000E+00 3.400000  
7.8000007.6000007.9000007.800000  
12.0000010.9000010.6000010.10000  
12.6000012.1000012.5000012.30000  
9.50000012.8000015.2000014.10000  

 
THE AVERAGE FOR MONTH  1 IS 12.65000 
THE AVERAGE FOR MONTH  2 IS 8.300000 
THE AVERAGE FOR MONTH  3 IS 14.15000 
THE AVERAGE FOR MONTH  4 IS 35.85000 
THE AVERAGE FOR MONTH  5 IS 24.50000 
THE AVERAGE FOR MONTH  6 IS 8.850000 
THE AVERAGE FOR MONTH  7 IS 2.500000 
THE AVERAGE FOR MONTH  8 IS 3.500000 
THE AVERAGE FOR MONTH  9 IS 7.775001 
THE AVERAGE FOR MONTH  10 IS 10.90000 
THE AVERAGE FOR MONTH  11 IS 12.37500 
THE AVERAGE FOR MONTH  12 IS 12.90000 

 
THE TOTAL RAINFALL FOR LOCATION 1 IS 151.7000 
THE TOTAL RAINFALL FOR LOCATION 2 IS 153.8000 
THE TOTAL RAINFALL FOR LOCATION 3 IS 155.3000 
THE TOTAL RAINFALL FOR LOCATION 4 IS 156.2000 

THE WETTEST LOCATION IS  4 

 N(N  20)
(polygon)N

X , Y 
   

    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
/ , / 
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 AN x NK
        

LARGEA 

 LARGE A N K aij
i j

N K k
, ,

,
 










1

1

 

 Xn 
        

 
 = |x1| + |x2| + ... + |xn| 

 = Max (|x1| , |x2| , ... , |xn|) 
 A

      B   
        

 
   , A 
    LARGE B  

K=1,3,5,7,9 
 

 
 
 
 
 
 
 
 
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 
 

        (Mid_Term 

Tests) (Final Exams.)    



          
          
    

 



 354

 
 

 
 

   
 

 
 

a 2 + 5/2 * 3 
b 2 * 3 + 6 mod 2 div 2 
c trunc (2 * 0.43E1) + sqr (round 1.6)) 
i ((A < Z) or not X) and (5 < 8) 
         x , y , z

 
i 2 0 10 1. .  


x y
x y

 

ii x
y

z 3 

iii ( )x x
y z

 
2 

  
i m -10+10 

ii m
n 

iii  x , y 
10-3 

 
 

 
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   
 

 
var x , y : real ; 

begin 
 x := 2.0 ; 
 if x >= 0.0 then 
  x := x + 1.0 
 else 
  writeln (x =  , x : 6 :2) 
 (*end if *) ; 
 y := 2.0 * x - 1.0 ; 
 if x < y then 
  if round (y) mod round (x) = 1 then 

  writeln (y =  , y : 6 :2)  
  else writeln (y-x =  , y-x : 6 :2) 

 (*end if*) 
(*end if*) ; 

end. 

 b  

       35.4  
var x : char ; 
       t : real ; 

begin 
 readln (x) ; 
 readln (t) ; 
 if (a <= x) and (x <= c) then 
  case x of 
   a : write (rainy weather ) ; 
   b : write (partly cloudy ) ; 
   c : write (sunshine ) ; 
  end 
   (*end case *) 
 else 
  writeln (error : no forecast) 
 (*end if*) 
 writeln (temperature is  , t : 5 : 1 , C) ; 

end. 
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 
 VRR

   S    V 
  S       V  S

 
 V R 4

3
3 

 S = 4R2 
 

 
 m n  m  n   m , n

 

S i
i m

n
 


 



 357

 
 

   
 

  
const 

 R = 2.71728 ;  B = True ; 
 I = 6 ;   C =  ?  ; 

var 
 I1 , I2 : Integer ;  B1 :  Boolean ; 
 R1 , R2:  Real ; C1,C2 :  Char ; 
 

 
One I1 := I2 + R + 2*I ; 
TwoB1 := C1 and C2 ; 
Threeif R1 + I1 > R2 

 then I := 5 ; 
FourB1 : = B and (R1 + R2 > R) ; 
Five I2 := (R1 mod I) * I2 ; 
Six while I do 

 R1 := R1 + 1.0 ; 
Sevenreadln (B1 , C1 , I1) ; 
a writeln (C:1 , R1 : 6 : 2 , I : 2) ; 

 
  

 x1 , x2 , x3 , y1 , y2 , y3 
  

LX x x x LY y y y

XdotY x y x y x y

     

  
1
2

2
2

3
2

1
2

2
2

3
2

1 1 2 2 3 31

,

,
 

cos()  
 




.








1 0 0001



LX or LY
XdotY

LX x LY
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 
   LX , LY , XdotY , cos () 

 
  

program Question3 (Input , Output) ; 
 var 
  I , J , Sum : Integer ; 
 begin {Question3} 
  I := 7 ; 
  J := 6 ; 
  Sum := 0 ; 
  while (I+J >= 2) do 
    begin 
   if (I mod 2 = 1) then 
   begin 
    I := I-1 ; 
    J := J-1  
   end {if} 
   else if ((J div 2) >= 2) then 
   begin 
    I := I-2 ; 
    J := J-2 
   end {else if} 
   else 
   begin 
    I := I-3 ; 
    J := J-3 

  end ; {else} 
  Sum := Sum + I + J ; 
  Writeln (I : 2 , -- , J : 3 ,  --  , Sum : 4) ; 
   end ; {while} 

end. {Question3} 

 
        (prompting)
(user)ID

          



 359

 ID    
       ID   


 
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 
 

   
 

 (integer)(real)
(string)(invalid) 

(a) 1,015   (e) 'A''A''A'  
(b) .00045   (f) -4.5  

(c) '12 + 34'   (g) E12  
(d) $3.90   (h) 14E2.5  

 
  

var 
   A,B,C:integer; 
   X,Y,Z:real; 
     

 
      readln(A);    A =    
      read(B,C);    B =             C =  
      readln; 
      readln(X,Y);   X =             Y = 
      read(Z);    Z = 
      read(A);    A = 
input:   1  2  3  
             4  5  6  
             7.1   8  9 
             4.5  5.5   

 
  

(a) 7.0 / 2 + (12 * abs(-3)) / (7 div 2)  
(b) 7 * 10 - 5 mod 2 * 4 + round(8.95)  
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(c) sqrt (sqrt (64) - 2 * 4 / 2 + 5)   
 

  

(a) 
a b


2

  -1c  

 (b)     .  2 2( ) ( )x y    

 
          

 
program errors (input,output);  
const  
     pi = 3.1415;  
     j := 6; 
     no = true; 
     star:char; 
var  
     end,x,y:integer; 
     p   : real; 
     2q  : real; 
     c1,c2:char; 
     flag:boolean; 
begin 
     x:= 4;    p:= 5.0;   c1:= 'A'; 
     x := x mod p; 
     c1:= c1 * 1; 
     flag:= no; 
     if flag and x + y > 4 then 
         writeln (it is true) 
     else 
         writeln (x:4); 
     if (x * y) > 5 then  
         no:=false 
    else  
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          x:=p; 
end. 

 
 A,B,R,S R

 1 S A > B    
1 RS 
 

        (grade) 
 

0 100 0  grade  100 
   valid grade      

invalid grade less than zero greater 

than 100 
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 
 

   
 

 I , J 
P  

I = 10 , J = 20 , P = 2.5 


  I , J, P   

 
Zakat of Money is 2.5 percent of savings. 

Zakat of Gold is 2.5 percent of the pure amount of gold. 
Zakat of Fruit is 10 percent of the amount of fruits. 

Zakat of Rikaz (buried treasures, minerals, petroleum) is 20 percent. 

 
 i, 

x, y, z 
 i := 2 * 6/5 + 3/5 ; 
 x := ABS(-5.2) + SQRT(ROUND(15.6)) ; 
 y := 11 MOD (TRUNC(TRUNC(x)/i)) ; 
 z := SQR (17 DIV 5*2) ; 
 x := z/6*y ; 

 
  

i     KE mv 1
2

2 
ii      D x x y y   1 2

2
1 2

2 
iii       V r h  2 
iv a , b , c   

    Area s s a s b s c    ;  s a b c  
2 
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v        
   5

9 32 
 

   if .. then .. else .. MOD 
N

 
    x 

x  x = 1  
(1) 

if x >= 0 then 
x := x+1 

else if x >= 1 then 
x := x+2 ; 

(2) 
if x >= 0 then 

x := x+1 ; 
if x >= 1 then 

x := x+2 ; 

 
 X , Y , Z  

X = 3.0 , Y = 4.0 , Z = 2.0 
(boolean varible) FLAG FLAG = false 

(boolean expressions) 
(X > Z) and (Y > Z) 
(X + Y / Z) <= 3.5 
(Z > X) or (Z > Y) 
not FLAG 
(X = 1.0) or (X = 3.0) 
(0.0 < X) and (X < 3.5) 
(X <= Y) and (Y <= Z) 
not FLAG or ((Y + Z) >= (X - Z)) 
not (FLAG or ((Y + Z) >= (X - Z))) 

 
  

i  
ii  

iii  
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 (syntax errors) 
Brogram Money (input, output) 

Variables : Savings ; Charities ; Zakat ; Net : real 
Constant : Precent : 0.025 ; 

Begen 
 Writeln (Enter amount of Savings) ; 
 Readln (Savings) ;  
 Writeln ( Enter amount of Charities) Readln (Charities) ; 
 Savings * Percent := Zakat ; 
 Net = Savings - Zakat - Charities ; 
 Writeln (Savings = K.D. , S) ; 
 Writeln (Net = K.D. , Net) 

End ; 

 
 (float) (density)

density = mass/volume1 g/cc
(sink) 1 g/cc 

  mv  
 

 
 

        HB (Human Heart 

Beats) 
 365.25 DPY : 
 75 RATE :  

AGE
HB65 

For an age of 65, the number of heart beats is: 2.564055 E + 09. 
DPY , RATE (const) 
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 
 

   
 

 (value)(type)  
aRound (9.8) div trunc (3.85) / 2 ; 
b(0 < 1)  or  (5 <= 12)  and  (sqr (4) < 10) ; 
c43 mod 7 * 14 div 2 - abs (-43) ; 

 

  
 const 
  Pi = 3.14159 ; 
 var 
  X , Y  :  real ; 
  A, B, I : integer ; 

  
A = 3 , B = 4 , Y = 1.0 

I   X 
 

i) I := A mod B ; ii) I := A mod Y ; 
iii) I := A / B ; iv) X := A / Y ; 
v) X := Pi div A ; vi) X := A div B ; 

vii) I := A mod 0 ;   

 

 x 
x  

 (a) x = 0   (b) x = 1  (c) x = 9 
(i) if x >= 1 then    (ii) if x >= 1 then 

  x := x + 1      x := x + 1 ; 
 else if x >= 2 then    if x >= 2 then 
  x := x + 12      x := x + 12 ; 
 else        if x >= 12 then 
  x := 12;      x := 12 ; 
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 

         
 

Program Exchange (input, output) ;  
var  

 A , B : integer ; 
 C     : real ; 
begin 
 writeln (Please type in 2 integer numbers and a real number) 
 readln (A , B , C) ; 
 writeln (Backwards they are , C : 8 : 3 , B : 5 , A : 5) ; 
 writeln (In order they are , A : 1 , B : 4 , C : 6 : 1) 

end. 
input :  -12 34 55.38 

 

    (syntax errors)   
         

 
Program JihadPayRoll (input ; output). 

var 
        Days = integer, 

        WageRate,RegPay,OverTime,GrossPay,Donations,NetPay 
=real, 
begin 
 writeln (enter number of days of Jihad for the sake of Allah) ; 
 readln (Days) ; 
 writeln (enter wage rate per day) ; 
 readln (WageRate) ; 
 writeln (enter amount of donations for the sake of Allah) ; 
 readln (Donations) ; 

 
 40 then <if Days  
  GrossPay = Days * WageRate ; 
 else 
  begin 
   RegPay = 40 * WageRate, 
   Over Time = (Days - 40) * WageRate * 1.5 , 
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   GrossPay = RegPay + Over Time , 
   writeln(RegPay=,RegPay,Over Time = Over 
Time) 
  end ; 
 NetPay = GrossPay - Donations ; 
 writeln (GrossPay = , GrossPay , NetPay = , NetPay) 
end ; 

 (i) input 100     (ii) input 30 
     20       20 
   600       300 

 

 (two sides) A , B 
H (hypotenuse) A2 + B2 = H2  

 

   h (right circular cone) 
r volume = 1/3  r2 h

 (error message)  
 

 

   N1 , N2   OP (character)
OP {+ , - , 

* , /}          
  

 
65 + 20 = 85 
65 - 20 = 45 

65 * 20 = 1300 
65 / 20 = 3.25 
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 
 

   
 

  

a) 
 K R J H

K J

 




1 9   b)   B B AC
A

2 4
2 

 

(i)     (identifiers)  
Valid    Invalid     

 
Identifier  Valid Invalid Reason  

Minimum     
I/O     

13B     
Else     

Constant     
student’s     

output     
code-name     

var     
number2     

(ii)  
Const 
 h = 5 ; 

Var 
 A , B : real ; 
 J , K , L : integer ; 
 grade , let : char ; 
 flag , ok : boolean ; 

 
 
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 
Statement Valid Invalid Reason        

J := A mod 2;    
h := h + 1 ;    

flag := (5 <> 4 + 1) ;    
ok := true ;    

grade := B + ;    

 

(i)  
D = 3C = 4 ,B = 8.6 , A = 2.4 , 

  
 Sqrt(c) * (D mod C) 
 Round(B) div (Trunc(A) + 6) 
 C/D * (A + B) + Sqr(D) 
 (C div D) / Abs (2 - Trunc(B)) 
 D * Trunc (2 * B - D) div C 

(ii) a = 4 ,    b = 3 
  

 (B > A) and (B = 3) or ((A - B) <> 0) and not (B = 0) 
 (A mod 2 <> 0) or (((B + 3) div A) > 5) 
 (A + 5) >= sqr(B) 

 

(i)  
A := 1 ; 
B := 2 ; 
C := 3 ; 

if A > B then 
 if B > C then 
  if A > C then 
   writeln(A) 
  else 
   writeln(B) 
 else 
  writeln(C) ; 

writeln(A + B + C) ; 
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(ii)  
 

Program Test (input , output) ; 
var 

 A , B , C , D : integer ; 
 flag : boolean ; 
begin 

 read(A) ;     input data :  

 readln(B , C) ;     24 72 
 read(D) ;      12 33 
 flag := (D >= A + B) ;    9 2 
 Writeln(A , B) ; 
 Writeln(C , D , flag) ; 

end. 
 

  
Fear Allah wherever you are, 

follow up an evil deed with a good one 
and it will wipe it out, 

and behave well towards people. 
 

 
 

 

 NUM (4 digits)
           

NUM = 4723164 + 7 + 2 + 3 = 16 
   NUM     

div , mod 
 
 

 
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    
(purchase amount)

    (discount rate)     



      

 
  
(coustomer bill) 

Purchase Amount  : KD 
Discount Rate  : % 

Discount Amount : KD 
Net Purchase Amount : KD 
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 
 

   
 

 A , B , C , X   I , J , M  
 

A = 4.0 , B = 2.5 , C = 1.5 , I = 3 , J = 2 

 M , X 
1) M:=J - I * J ;      M = _________ 

2) X:= A+C  /  I+B;      X  = _________ 

3) M:= I*J DIV (Round(I/J));    M = _________ 

4) X := SQR(SQR(A));      X  = _________ 

5) M:= 2* I+J  MOD I      M  = _________ 

 

  
A = 6.0 , B = 1.5 , C = 5.0 , D = 3.5 , I = -3 , Done = false 
 

  

1) not(A<3.0*B) ______ 

2) -I<=I+6 ______ 

3) (Abs(I)>3) or Done ______ 

4)  (A/B*C>D) or (B+C<A) ______ 

5)  (A/B*C>D) and (B+C<A) ______ 

6)  (A/B*C<D) or (B+C<A) ______ 

 

 
O.K. 

 
 
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  
 1) K12.3: I * J ;  
 2) R: SQRT(YZ 4E3 12.5)   ; 
 3) S:= 3E4.0 + SQR(T+S) + 25Y/-7.0; 
 4) SQRT(49.0): 7.0 ; 
 ( IF SQR(X) <= upper  bound THEN   

     Y:=X; 
 6) J := J + 1; 
 7) X: SQRT(SQRT(X)) ; 
 8) X1: JI K 4   ; 
 9) R:=X3*(RL + RW); 
 10) READLN (A,k,M,T). 
 11) IF I:=K OR I+J>8 THEN N=10; 
 12) IF A OR B <82.0 THEN Z:=Y; 

 
 

  
 Den0.005 

DENOMINATOR IS TOO SMALL 
   x  

Time Count  
 Distance50.0Time 10.0

Time 0.05 Time 2.0  
  

program test (input,output);    OUTPUT 
var 
   a,b,c,d: integer; 
begin 
   a:= 15;   b:= 12;   c:= 4;   d:= 20; 
   if (a < b) or (c <> d) then 
        if a mod 2 = 0 then 
         if c mod 2 = 0 then 
             writeln(c,' is even')  
        else if a < d then 
                 writeln(d div 4) 
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   else 
        writeln('d = ',d); 
        writeln('c = ',c); 
end. 

 
  

(i  (ii(iii
(iv(v(vi 

          
(decimal format) 

 
 

 (X1,Y1) , (X2,Y2) 

   dist X X Y Y   1 2
2

1 2
2

 

 (X1,Y1,X2,Y2,X3,Y3)
 

   area s s a s b s c    
 a , b , cs

 
 
                               (x1, y1) 

 
            c 
                     b 
               
                       (x2, y2)   

   a              (x3, y3)   

 

 
 
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 

           
 

  
   

  
 

 
<(discount 

rate) 
><

 
><

 
     

(NSet1, NSet2, NSet3)   (total purchase) 
  (discount amount)     (net price) 

 
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 
 

 
   

 
  

Sum := 0 ; 
A := 7 ; 

while A < 10 do  
 begin 
  for K := A to 10 do 
   Sum := Sum + K ; 
  A := A+1  
 end ; 

writeln (Sum) 

  
Program Add (output) ; 

var 
 x,y,sum : integer ; 
Begin 
 write (+ : 4) ; 
 for x := 1 to 3 do 
  write (x : 4) ; 
 writeln ; 
 for y := 4 to 6 do 
  begin 
   write (y : 4) ; 
   for x := 1 to 3 do 
    begin 
     sum := x + y ; 
     write (sum : 4)  
    end ; 
   writeln 
  end 

End. 

 
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 
    r 

(r2)(2r) 
 

        
 

 
  

PROGRAM TEST2 ; 
VAR A , B , G : INTEGER ; 

 YES : BOOLEAN ; 
PROCEDURE CHECK (X : INTEGER ; VAR Y : INTEGER ; VAR  

C : BOOLEAN) ; 
VAR A : INTEGER ; 

BEGIN 
 A := X + Y ; 
 X := 2*Y ; 
 C := X = Y ; 
 G := A ; 
 WRITELN (X =  , X) ; 

END ; {PROCEDURE CHECK} 
 

BEGIN {MAIN PROGRAM} 
 A := 6 ; 
 B := 5 ; 
 G := 3 ; 
 YES := TRUE ; 

 
 WRITELN (A =  , A) ;  WRITELN (B =  , B) ; 
 WRITELN (G =  , G) ;  WRITELN (YES =  , YES) ; 

 
 CHECK (A , B , YES) ; 
 WRITELN (A =  , A) ;  WRITELN (B =  , B) ; 
 WRITELN (G =  , G) ;  WRITELN (YES =  , YES) ; 
END. 

 
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 (Zakat)(total savings)
 

 Zakat = 0 
  

  ... TotalSavings >= AlnisabZakat = 
0.025*TotalSavings 

 ... TotalSavings < AlnisabZakat = 0 
ZAKAT  
  Alnisab , TotalSavings , YearPassed 
 
 YearPassed = Y 
 YearPassed = N 

 
 

           M
M 

 IDnumber 

 TotalSavings 
 YearPassed 

 ZAKAT 
  

Alnisab = 500 K.D. 
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 
 

   
 

 ZF  
FA 

ZF = 0   
 

  10/100*F 
  ZF =                 5/100*F 
 7.5/100*F

 
if case  

program ZakaFruit (input , output) ; 
var 

 A , F , ZF : real ; 
 W             : char ; 
begin 
 readln (A , F , W) ; 
 if F < A then 
  ZF := 0.0 
 else 
  case W of 
   N : ZF := 0.1*F ; 
   A : ZF := 0.05*F ; 
   C : ZF := 0.075*F 
  end ; 
 writeln (F =  , F ,W = , W , ZF =  , ZF) 

end. 
 

  
 

var 
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 x , y : integer ; 
 r      : real ; 
 c      : char ; 

procedure p (i : integer ; var a : real ; var ch : char) ; 
begin 
 ... 
end ; 

function f (i : integer ; a : real ; ch : char) : real ; 
begin 
 ... 
end ; 


 

ap (x+y , 2*r , c) ; 
bp (5 , r , x) ; 
cp (x , r , ch) ; 
df (x , r , c) ; 
iy := f (x , r , c) ; 

 
  

program main (input , output) ; 
var 

 a , b : integer ; 
procedure p(var x , y : integer) ; 

begin 
 x := 2*x ; 
 y := y+1 ; 
 writeln(p :  , x =  , x , y =  , y) ; 

end ; {p} 
procedure q(x : integer ; var y : integer) ; 

begin 
 x := x+1 ; 
 y := 2*y ; 
 writeln (q : , x =  , x , y =  , y) ; 

end ; {q} 
begin 
 a := 3 ; 
 b := 4 ; 
 p(a , b) ; 
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 writeln (main :  , a =  , a , b =  , b) ; 
 q(a , b) ; 
 writeln (main :  , a =  , a , b =  , b) ; 

end. 
 

  
 a , b av

  gm    gm ab 
a , b 

  
  
  
       

 
  

 
 

  
     (character valued function) 

m1 , m2 , m3(letter grade)
 (rounded) 

 
 A: 90-100 , B: 80-89 , C: 70-79 , D: 60-69 , F: 0-59  

  
     ID 

    
N 
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A
B 
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 
 

   
 

  
  

WriteLn(In the Name of Allah) ; 
FOR i := 1TO 3 DO 

 CASE (2*i - 1) OF 
  1 : Write (O Mojahidoon of Bosnia) ; 
  2 : Write (Praise be to Allah) ; 
  3 : WriteLn (Assalamo Alaikom) ; 
  4 : WriteLn (Victory of Martyrdom) ; 
  5 : Write (May Allah bless you)  
 END ; 
  

Sum := 0 ; 
Product := 1 ; 

Count := 1 ; 
REPEAT  

 Sum := Sum + Count mod 2 ; 
 Product := Product * Count ; 
 WriteLn (Sum : 5 , Product : 5) ; 
 Coun := Count + 1 

Until Count = 5 ; 
  

FOR i := 1 TO 3 DO 
 BEGIN 
  FOR j := 1 TO 4 DO 
   Write (i*j : 5) ; 
   WriteLn 
 END ; 

 
  
 
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PROGRAM Trace (Input , Output) ; 
VAR 

 A : ARRAY [1..6] OF Integer ; 
 i  : Integer ; 

BEGIN 
 FOR i := 1 TO 3 DO 
  BEGIN 
   A[i] := 2*i - 1 ; 
   A[i+3] := i*i-2 
  END ; 
  FOR i := 1 TO 6 DO 
   WriteLn (A(,i:2,) = , A[i]) 
END. 

 
         

    
xc  

 c := 0 ; 
 i := 1 ; 
 WHILE i <= 5 DO ; 
  BEGIN 
   Read (x) ; 
    IF (x < 0) or (x > 10) THEN 
     c := c + 1 ; 
    i := i + 1 ; 
  END ; {While} 
 Repeat 

 
  

 4 1 5 9 13 17 412 2 2 2 2 2

1

10
i

i
      


 . 

 
 

26 
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       ID   
  (character code)CODE     

CODE ' L ' '' S'A'
 

  
 (sentinel value) ' E 'CODE

 
 ID  
   NA , NS , NL      

 
 N 
 PA , PS , PL 

 
PL xNL

N 100% 
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 
 

   
 

  
FOR i := 1 TO 5 DO 

BEGIN 
 FOR j := i TO 5 DO 

  Write (* : 5) ; 
 WriteLn 

END; 

     
 

Input 77.2   94.9  66.1  59.4  89.45  -1 
 

Write(Enter Score >) ; 
Read (Score) ; 

WHILE Score >= 0.0 DO 
 BEGIN 
  CASE Round (Score) of 
   0..59 : BEGIN 
       Grade := F 
       Points := 0 ; 
       WriteLn(Score=,Score:5:2,Grade=, Grade, 
             Points=,Points:3) 
      END; 
   60..69 : BEGIN 
       Grade := D ; 
       Points := 1 ; 
       WriteLn(Score=,Score:5:2,Grade=, Grade, 
             Points=,Points:3) 
      END ; 
   70..79 : BEGIN 
       Grade := C ; 
       Points := 2 ; 
       WriteLn(Score=,Score:5:2,Grade=, Grade, 
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             Points=,Points:3) 
      END ; 
   80..89 : BEGIN 
       Grade := B ; 
       Points := 3 ; 
       WriteLn(Score=,Score:5:2,Grade=, Grade, 
             Points=,Points:3) 
      END ; 
   90..100 : BEGIN 
       Grade := A ; 
       Points := 4 ; 
       WriteLn(Score=,Score:5:2,Grade=, Grade, 
             Points=,Points:3) 
      END ; 
 END ; 
 Write(Enter next score (when done enter a negative score) > ) ; 
 Read (Score) 

END ; 

 
          

 
i := 1 ; Sum := 0 ; Product := 1 ; 

WHILE i <= 11 DO 
 BEGIN 
  Read (x) ; 
   IF (x < 10) or (x > 20) THEN 
    Product := product * i ; 
   Sum := Sum + x ; 
  
 WriteLn(i=,i:5,x=,x:5,Sum=sum:5,Product=,Product:5); 
    i := i + 2 
 END ;  {While} 

Input   -1 9 15 22 10 30 

 REPEAT...UNTIL  
 
 
 
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 x n 
 

 
 

 
 

tan tan tan tan tan
.

2 2 1

2 1

2 2 3x
3x

1

2 5x
5x

2 2 1

2 1

i x

i x
x

x
i

n n x

n x







     

tan t 
tan t = sin t / cos t 

 
 ID

 (S1 , S2 , S3) 
    Ave  

  Na     <  Nf 
>

ID 
 

 A , B  
 

       D     
 

 R
 

 123
    

 
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 
 

   
 

  
program tradition (output) ; 

 
procedure QuesAns1 ; 

begin 
 writeln(Q: Who is the most deserving of my good company?) 

; 
 writeln(A: Your mother.)  

end; 
 

procedure QuesAns2 (n: integer) ; 
var i: integer ; 

begin 
 for i := 1 to n do 
  begin 
   writeln (Q: Who is next?) ; 
   writeln (A: Your father.) 
  end 
end ; 

 
procedure QuesAns3 (n: integer) ; 

 var i : integer ; 
begin 
 for i := 1 to n do 
  begin 
   writeln (Q: Who is next?) ; 
   writeln (A: Your mother.) 
  end 
end ; 

begin (* main program *) 
 QuesAns1 ; 
 QuesAns3 (2) ; 
 QuesAns2 (1) 

end. 
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 

 
�

 
... 

for k := 5 downto 1 do 
 begin 
  for i := 1 to 5 - k do 
   write (�) 
  (*end for*) 
  writeln (*) ; 
  for j := 1 to k - 1 do 
   write (��) ;  
  (*end for*) 
  writeln (*) ; 
 end 

(*end for*) 
... 

 
  

var i , j : integer ; 
 a , b : real ; 
 c : boolean ; 

procedure F(t:boolean; m:integer; var n:integer; x:real; var y:real) ; 

 
 

a) F(c , i , a , j , b) d) F(3 < 2 , 2 , i , j , a) 
b) F(not c , i+j , i , j , b) e) F(c and (3>1) , 2 , 2 , 3 , a) 
c) F(c , a+j , a , j , b) f) F(true , 3 , i , a , b) 

 
  
 � 
 
 
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a) Yes / No ? 
(i) (ii) 

power := 1 ; 
while power < 10 do 

begin 
write (power : 3) ; 

power := power +1 
end 

(*end while*); 

power := 1 ; 
repeat 

write (power : 3) ; 
power := power +1 

until power < 10 
(*end repeat*); 

b) Yes / No ? 
(i) (ii) 

n := 3 ; 
line := 1 ; 

repeat 
writeln (***) 
until line <= n 

(*end repeat*) ; 

n := 3 ; 
for line := 1 to n do 

writeln (***) 
(*end for*) ; 

 
 

      N , M N 
M
  M       

N 
 

    (Sequence)   
 

   
 

           

 
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     
 
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 
 

   
 

  
PROGRAM Q1a (Input, Output); 
VAR 
 I, J, Counter : Integer; 
BEGIN 
 Counter := 0; 
 FOR  I := 3  DOWNTO  -1  DO 
  BEGIN 
  FOR  J := 0  TO  4  DO 
   Counter := Counter + 1; 
  Counter := Counter + 1 
  END; 
 Writeln ( 'Counter = ', Counter:4 ) 
END. 

 

 Sum 
Sum := 0; 
FOR L := 1 TO 11 DO 
 IF L MOD 5 = 0 THEN 
  Sum := Sum + L; 

 K 
K := 3; 
M := 2; 
J := 3; 
WHILE J <= 5 DO 
 BEGIN 
  N := M * J - 3; 
  K := K + N; 
  J := J + 2 
 END; 

  
K := 5; 
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WHILE  K >= 1  DO 
 BEGIN 
  FOR  I := 1  TO  5 - K  DO 
  Write( '.' ); 
  FOR  J := 1  TO  2 * K - 1  DO 
  Write( 'B' ); 
  Writeln; 
  K := K - 1 
 END; 

 

  
(iii)   X = 5(ii)   X = 3 ,(i)   X = 1 , 

Readln  ( X ); 
WHILE X <= 3 DO 
 BEGIN 
  Writeln ( 'Number = ', X:2 ); 
  X := X + 1 
 END; 

 REPEAT 
WHILE X 

 
 

 
      odd    even    

CASE 
 

 
       Num1 , Num2  OP 

(character)    (user’s choice)  
           

 
 
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 N 
1 + 2 + 3 + ... + N 

 
 

     (sequence)    
 

i 3  
ii (index / position) 3 

          3
 

 
1 , 9 , 12 , 4 , 3 , 8 , 3 , 6 , -1 

 3 2 
 3 7 
 
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 
 

   
 

 IFCASE 
VAR 
      Number, Value : integer; . 
 . 
 . 
IF ( 0 <=  Number ) AND ( Number < 2 )  THEN 
      Value := Number 
ELSE IF ( Number = 2 ) OR (Number = 3) THEN 
               Value := 2 * Number 
ELSE IF Number  = 5  THEN 
                      Value := 3 * Number 
ELSE  IF ( 6 <=  Number ) AND ( Number <= 9)  THEN 
                  Value := 4 * Number; 

  
 (i)  

PROGRAM Q1b(Input, Output); 
VAR 
   X, Y, Z, Sum: integer; 
BEGIN 
    readln( X ); 
   Y := 0;     Sum := 0; 
     IF X  > 0 THEN 
        REPEAT 
 Z := X MOD 10; 
 X := X DIV 10; 
 Sum := Sum + Z; 
     Y := Y * 10 + Z; 
 writeln (' X = ', X: 4, 'Y = ',Y :4, Z = ', Z : 4) 
        UNTIL   X = 0; 
 writeln (' Sum = ', Sum : 4) 
END. 
INPUT  163 
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 (ii) WHILE .. DO  
  

 PROGRAM Q1c(Input, Output); 
 VAR 
      i, j :integer; 
      Flag : boolean; 
 BEGIN 
      j := 20;   Flag := TRUE; 
      WHILE ( j > 0 ) AND Flag DO 
                     BEGIN 
  readln ( i ); 
  IF ( i MOD 2 ) <> 0 THEN 
      WHILE ( j - i ) > 0 DO 
   BEGIN 
         writeln ('  i = ', i , ' j = ', j ); 
         i := Sqr( i ) + 1 
   END 
        ELSE 
   Flag := FALSE; 
      j := j - 5 
                     END 
                     writeln ( FLAG) 
 END. 
INPUT  3 

             5 

             4 

 

  
 PROGRAM Q2 (Input, Output); 
 VAR 
     X, Y, Z, Sum : integer; 
 PROCEDURE P1( N1, N2, N3 : integer; VAR S : integer); 
 BEGIN 
      N1 := N1 * 2; 
      N2 := N1 + 1; 
      S := N1 + N2 + N3 + S; 
      writeln ( ' P1 : ', N1 : 4, N2 : 4, N3 : 4, S : 4) 
 END; 
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 PROCEDURE P2( A, B : integer; VAR C : integer); 
 VAR 
     Total : integer; 
 BEGIN 
      A := ( A * 2 ) MOD 2; 
              B := B DIV 2; 
      C :=  C + 1; 
      Total := A + B  + C ; 
      writeln ( ' P2 : ', A : 4, B : 4, C : 4, Total : 4) 
 END; 
 BEGIN   { Main } 
      X := 1; Y := 3; Z := 8; Sum := 1; 
      P1(X, Y, Z, Sum); 
      writeln(' Main: X : 4, Y : 4, Z : 4, Sum : 4); 
      P2(X, Y, Z); 
      writeln(' Main: X : 4, Y : 4, Z : 4, Sum : 4) 
 END. 

 

 Check 
VAR 
   i,j :integer; 
   A :real; 
   B :boolean; 
   C : char; 
PROCEDURE Check ( M : integer; VAR X : real; VAR N : integer ; 

                VAR Ch: char;  Y:  boolean); 
BEGIN 
         . 
     . 
  END ; 


 

 T/F  

Check (i, j, i ,C, B);   
 Check (4+i, A, j, C, TRUE);   
Check (i, A, j, C);   
Check (i, 4/2, j, C, FALSE);   
Check (5 DIV 2, A, i, C, j > 0);   
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 
 

    (sequence)    


1
412 + 22 + 32 

+ 42 = 30        
 

 

        
r h 

 
 

   r2h 
   2  r (r+h) 
   = 3.14159 

 

 N
        ID  (integer 

identification number)    Mark1 , Mark2 , 

Mark3  
 IDGrade

Max
MinAve 
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 
 

 
   

 
 i , j , ki = 4 , j = 5 , k = 6 
B B = False 

   (type) (value)     
 

  i + j div 3 * k - 1
  suce (sqr(i)) + ord (k) 

  (j + 1 >= k) and not B 

  round (9.4) + sqrt (i) 

 pred (chr (ord(A) + 2)) 

 
 Score  

:  Test1 
:  Test2  
:  Final  

Grade (letter grade) 
Score
GradeABCD F 

 
 M 

  
 IdNo   
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 Test1 , Test2 , Final 
 

 
          

 
  
       

 
 

  
2   3   2   5   1   
program main (input , output) ; 
var  
 c1 , c2 : char ; 
 cno : integer ; 
 i     : integer ; 
begin 
 c2 := a ; 
 for i := 1 to 5 do 
 begin 
  read (cno) ; 
  if (cno >= 1) and (cno <= 4) then 
  case cno of : 
   1 : c1 := d ;
   2 : c1 := c ;
   3 : c1 := b ;
   4 : c1 := a 
  end ; 
 if c2 = pred (c1) then 
 begin 
  writeln (right , c1) ; 
  c2 := c1 
 end 
 else 
  writeln (wrong , c1) 
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 end {for} 
end.

 
            

 
program main (output) ; 

var 
 w , x , y , z : integer ; 

procedure P1 (a : integer ; var x : integer) ; 
var y : integer ; 

begin {P1} 
 w := a ; 
 a := 2*a ; 
 y := w + z ; 
 writeln ( P1 : y =  , y , w =  , w , a =  , a) ; 
 x := x + y 

end ; {P1} 
begin {main} 

 w := 40 ; 
 x := 5 ; 
 y := 10 ; 
 z := 20 ; 
 P1 (x , y) ; 
 writeln (w =  , w , x =  , x , y =  , y ,z =  , z) 

end.  {main} 

 
     (function) Average 

(parameter) A  (type) ArrayType 
 

  
 const 
  SIZE = 50 ; 
 type 
  ArrayType = array [1..SIZE] of integer ; 

  
  
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(i LArrayType 
(ii Average

L 
(iii L 

 
            

 
program main (output) ; 

const 
 MaxSize = 6 ; 

type 
 AType = array [1..MaxSize] of integer ; 

var 
 j : integer ; 
 X , Y : AType ; 

procedure Double (A: AType ; var B: AType ; SA, SB, Len : integer) 
; 

var 
 N , I , J : integer ; 
begin 
 I := SA , J := SB , N := 1 ; 
 While N <= Len do 
 begin 
  B[J] := 2*A[I] ; 
  writeln (J =  , J , B[J] = , B[J]) ; 
  I := I + 1 ; 
  J := J + 1 ; 
  N := N + 1 
 end 
end ; 

begin {main}  
 for i := 1 to 3 do 
  X[i] := i + 1 ; 
 for i := 4 to 6 do 
  X[i] := 0 ; 
 for i := 1 to 6 do 
  write (X[i] : 3)  ; 
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 writeln ; 
 for i := 1 to 6 do 
  Y[i] := 0 ; 
 Double (X , Y , 1 , 2 , 3) ; 
 for i := 1 to 6 do 
  write (Y[i] : 3) ; 

end. 
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 
 

   
 

program test (input, output); 
type 

 Index = 1..3; 
 List  = Array[Index] of Integer; 

var 
 K    : List; 
 I, J : Integer; 
begin 
 for I := 1 to 3 do 
  begin 
   for J := 3 downto I do 
    K[J] := I * J; 
   K[I] := K[I] - 10 
  end; 
 for I := 1 to 3 do 
  writeln (K[I]) 

end. 

 
Program main ( input, output ); 

var 
 a, b, c, d : integer; 

 
procedure P ( x : integer; var y : integer ); 

var 
 c : integer; 

begin {P} 
 x := x - 1; 
 c := 5; 
 d := d - c; 
 writeln ( 'P:', 'a=', a, 'b=', b, 'c=', c, 'd=', d, 'x=', x, 'y=', y ); 
 y := y + 2 

end; { P } 
begin {main} 

 a := 10;  b := 20; 
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 c := 30;  d := 40; 
 P ( a, b ); 
 writeln ( 'main:', 'a=', a, 'b=', b, 'c=', c, 'd=', d ) 

end. { main } 

 
    (sequence)   


          (input 

sequence)  
 

       a,b,c    
 

            
       

         equilateral)  
   isosceles  

scalene
 

 
       
(department codes)

nn <= 100
  M   C  

 
  
  
  

  
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 
 Xn  

 SEARCH (X , N , Key , Index) 
     Key X    

Index Key X
Index 

 
    Badr    

           Ohod 


      Badr , Ohod  
SEARCH 

 
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 
 

   
  

const i=4 , j=5 , k=6 ; 
const b = false ; 

type colour  (green , yellow , red) ; 

  
Onei+j div 2-1 
Twoi+j / 2-1 
Threepred (sqr (i) - sqrt (i)) 
Four(j+1 >= k) and not b 
Fiveround (9.4) * sqrt (i) 
Sixsucc (ord (yellow)) = ord (red). 

  

One 
x

y
y

2 2
 

Twox y
x y

x y
x y

*
*


 

Three x y2 2
1
2 

  
        

 
var x , y : integer ; 

 s : real ; 
x := 2 ; 
y := 3 ; 

if x >= 0 then 
 if 2*x - y > 0 then 
  x := x + 1 
 else x := x + 2 
  (*end if *) 

(*end if *) 
writeln (x � = � , x : 4) ; 
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 s := 0.0 ; 
 while x > 0 do 
  begin 
   s := s + x * x ; 
   x := x - 2 
  end  
 (* end while *) ; 
 writeln (s� = � , s : 8 : 4) ; 

         
 

var i,n : integer ; 
     line : integer ; 

n := 5 ; 
repeat 
 line := n ; 
 if line mod 2 <> 0 then 
  for i := 1 to line do 
  write (*) 
  (* end for *) 
 (* end if *) ; 
 writeln ; 
 n := n - 1 

until line < 1 
(* end repeat *) ; 

 caseif 
var digit , value : integer ; 

if (0 <= digit) and (digit <= 2) then 
 value := digit 
 else if (digit = 3) or (digit = 4) then 
  value := 2*digit 
  else if digit = 5 then 
   value := 3 * digit 
  else value ;= 4 * digit 
   (* end if *) 

 (* end if *) 
(* end if *) 

         
rh r , h  
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    V =  r2 h  
    S = 2 r h  

        n 
1*2*3*...*n 10000 

        x ,y 
truex y y x 

false  
  

const  max = 100 ;  
type  array_type = array [1..max] of real ; 

 is_positive_array x 
array_type   m 

m max
true m 

      
false  

ii          
   

 
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 
 

   
 

 
i) 14 * ( 3 + 18 DIV 4) - 50 
ii) 4 * 11 MOD (trunc(trunc(8.9) / sqrt(16))) 
iii) NOT (((3 - 4 MOD 3) < 5) AND (round(6 / 4) <> 3)) 

while repeat  
 read(ch);  

         count := 0; 
         while (ch <> '*') and (count <= 8) do 

         begin 
       write(ch); 
       count := count + 1; 
       read(ch) ; 
 end ; 

 
      (types)        

(selector)x case  x  of 
i) Integer ii) Real iii) Char iv) Enumerated 

             
(subscript type of an array type) 

i) Integer ii) Real iii) Char iv) Boolean 

  (ordinal 

data types) 
i) Boolean ii) Real iii) Char iv) Integer 

 
program test (input,output); 
          const 
                   max = 3; 
          var 
                k: array[1..max] of integer; 
                i,j: integer; 
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          begin 
                 for i:=1 to max do 
                 begin 
                        j:=max-i+1; 
                        repeat 
                               k[j]:= j + i; 
                               j:= j - 1 
                        until j = 0 
                 end; 
                 for i:=1 to max do 
                        writeln(k[i]); 
          end. 

 z , g , s , i , t while 
input:   -3     5     4     0    -4     4 

        z := 0; g := 0; s := 0; i := 1; 
        while (i < 7) do 

        begin 
      read( t ); 
      s := s + t; 
      if ( t >= 0 ) then 
  g :=g + 1 
      else 
  z := z + 1; 
      i := i + 1 

        end; 

           
 

      Count := 0; 
      Stop := 4; 

      while Count < Stop do 
      begin 

    for K := 1 to Count do 
  write(K:3); 
    writeln; 
    Count := Count + 1; 

       end; 
       writeln('All Done'); 

 
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 
       ArrayType 

 
function Result (A:ArrayType; N : integer) : integer; 

      var 
     k, i : integer; 

      begin 
 k := 1; 
 for i := k+1 to N do 
  if A[i] > A[k] then 
   k := i; 
 Result := k 

      end; 

 (i Result (X,5) X 

5     2     6     8      3      
(ii Result  

  
program test(output); 

var 
 a, b : integer; 

procedure One (x : integer; var y : integer); 
begin 
 x := 2; 
 y := y + 1; 
 writeln('1: ', x:5, y:5); 

end; 
procedure Two (var a : integer; b : integer); 

 procedure Three (a, b : integer) 
 begin 
  a := 10; 
  b := 11; 
  writeln('2: ', a:5, b:5); 
 end; 
begin 
 One(b, a); 
 a := a + 1; 
 b := b * 2; 
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 writeln('3: ', a:5,b:5); 
 Three(a, b); 
 writeln('4: ', a:5, b:5); 

end; 
begin 
 a := 4; 
 b := 5; 
 writeln('5: ', a:5, b:5); 
 One(a,b); 
 writeln('6: ', a:5, b:5); 
 Two(a,b); 
 writeln('7: ', a:5, b:5); 

end. 

 
 SECOND(two formal parameters) 
 D    
 N    
       (second largest element)  

  D   5   3   2   6   10   4 
SECOND 6 

(sorting) 
 

   (array of characters)    
(Palindrome)

           
           

 
POPNOONRADAR 


 
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  A    N   
    (boolean result)  

A  
 

 
ODD  

  
 x nx 

n n x 
  

      N   
N N 

 
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 
 

   
 

 i , j , k i = 8 , j  = 10 , k = 11 
Flag Flag = True  
(type) (value) 

a) i + j div 3 * j - k mod 3 b) (k + 1 > j + i) or (i + 2 = j) 
c) (j - i < k) and not Flag d) round (i/j) + trunc (j+k/j) 
e) pred (chr(ord(A)+2))   

 
 PrintPrayer (InPrayer : PRAYERS) 
InPrayer  (input parameter) PRAYERS 
 

TYPE 
 PRAYERS = (FAJR , ZUHR , ASR , MAGHREB , ISHA) ; 

 
  

 FOR  i := 1  to  8  DO 
    BEGIN 
          A[i] := i +1 ;     
         Write( A[i]:5) 
    END; 
 Writeln;   i :=  2; 
 WHILE  i  <=  6 DO 
     BEGIN 
  A[ i ]  :=  A[ i + 2 ]; 
  A[ i - 1 ] := A[ i +1]; 
  For  j := 1  to  i   DO  Write( A[ j ]:5); 
  Writeln; 
  i :=  i + 2 
      END; 
  FOR  j := 1  to  8  DO  Write( A[ j ]:5); 
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 
  

i           
 

ii  
iii  

 
  

FOR  K := 5 DOWNTO 1 DO 
  BEGIN 
   FOR  I := 1 to 5 - K DO 
    Write ( '*' ); 
   FOR J := 1 to 2 * K - 1 DO 
    Write ( 'B' ); 
   Writeln 
  END;  

 
  

PROGRAM Q6(OUTPUT); 
              VAR  
      a, b, c, d : Integer; 
               PROCEDURE   P1( a : Integer ; VAR  b : Integer); 
                  VAR 
          c : Integer; 
          PROCEDURE P2( x, y : Integer); 
                  BEGIN 
         c := x + y + a; 
         writeln (' P2: a = ',a: 3,' b = ', b:3,' c = ', c:3, 'd = ',d:3) 
         END;       
                  BEGIN  {P1} 
          P2( a ,  2 ); 
                            a :=  a + c;            b :=  b + c;            d :=  2 * c; 
                           writeln (' P1: a = ',a: 3,' b = ',b:3,'c = ',c:3,'d = ', d:3); 
                   END; {P1} 
              BEGIN   {Main} 
                  a := 4;  b := 3;  c :=10;  d :=20; 
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                  P1 (   b ,  a ); 
                 writeln ('Main : a = ',a:3,' b = ', b:3, 'c = ', c:3, ' d = ', d:3 ); 
              END.   

 
  

 N 100 
 A N 
 AEVARRAY 
 AODARRAY 
 EVARRAY 
 ODARRAY 

         N 10  
A 

11720134745100235030
 

Even array is : 30 50 100 20   
Odd array is  : 23 45 47 13 17 1 
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 
 

   
 

      (identification number)
(an employee)(basic salary) 
MS

(total 

salary)        
  (social allowance) 

 
 

  
(a) Program Q2A (Output) ; 
 var i : integer 
 Begin 
  Write (He whose) ; 
  For i := 0 to 6 do 
   case i mod 4 of 
    3 : write ( his) ; 
    2 : writeln ( and his Messenger,) ; 
    1 : write ( for Allah) ; 
    0 : write ( migration was) 
   end ; 
  writeln (Agreed upon) 
 End. 
(b) Program Q2B (output) ; 
 Type  Colour = (Red , Blue , Yellow , Green , Black) ; 
 var  C1 : Colour ; 
  I , J : Integer ; 
 begin 
  C1 : Blue ; 
  While C1 <> Black do 
   begin 
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    J := ord (C1) ; 
    I := J mod (ord (Black)) ; 
    C1 := succ (C1) ; 
    Writeln (The values of I and J are  , I:4 , J:4) 
   end 
 end. 

 
 3 5 7 

2 
Program Q3 (Input , Output) ; 

var X , Y , Z , G : nteger ; 
Procedure Outer (var X , Y : Integer) ; 

 var Z : Integer ; 
 Procedure Inner (var X : Integer) ; 
  Begin 
   X := 6 ; 
   G := X - Y ; 
   Writeln (In Inner: G=,G,X=,X,Y=,Y,and 

Z=,Z) 
  end ; 
 Begin 
  G := G + 2 ; 
  X := 5 ; 
  Y := X + 1 ; 
  Z := 4 ; 
  Inner (Z) ; 
  Writeln (In Quter : G=,G,X=,X,Y=,Y,and Z=,Z) 
 end ; 
Begin 
 Writeln (Enter 4 values :) 
 Readln (X , Y , Z , G) ; 
 Writeln (G=,G,X=,X, Y=, Y,and Z=,Z) ; 
 Outer (Y , X) ; 
 Writeln (G=,G,X=,X,Y=,Y,and Z=,Z) 

end. 

 
  

program Q4 (input , output) ; 
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 Type 
  Arr = array [1..8] of Integer ; 
 var 
  x : Arr ; 
  j : Integer ; 
 procedure Arrange (b , e : Integer : var a : Arr) ; 
  var 
   i , temp : Integer ; 
 begin 
   i := b ; 
   while i <= e do 
    begin 
     temp := a[i] ; 
     a[i] := a[i + 2] ; 
     a[i + 2] := temp ; 
     i := i + 2  
    end 
 end ; 
begin 
 for j := 1 to 8 do 
  if j mod 2 = 0 then  
   x[j] := j 
  else 
   x[j] := j - 2 ; 
 for j := 1 to 8 do 
  writeln (x[j]) ; 
 Arrange (2 , 6 , x) ; 
 for j := 1 to 8 do 
  writeln (x[j]) 

end. 

 
 (index)
A[L]A[U]A

A
    A  L

U    U = 100 L = 1
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A
 

 
     sequence     


(array size)

0.0 , 70.5
        

   average      
  

 
 

Indices
 

 
        

(consecutive single digit integers)   -1 
   

 
 

3 
4 
6 
9 

-1 

3469 
3469  = 3 * 1000 + 4 * 100 + 6 * 10 + 9             

 = (((((3 * 10) + 4) * 10) + 6) * 10) + 9 
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 
 

   
 

  
Program Caliphate (output) ; 

type 
 Caliphs = (AbuBakr, Omar, Othman, Ali) ; 

var 
 C , C1 : Caliphs ; 
 i , j     :  integer ; 
begin 
 C := AbuBakr ;   C1 := Ali ; 
 j := ord (C1) + 1 ; 
 for i := 1 to j do 
  begin 
   write ( The , i : 2) ; 
   case i of  
    1 : write (st : 3) ; 
    2 : write (nd : 3) ; 
    3 : write (rd : 3) ; 
       4,5 : write (th : 3) ; 
   end ; 
   write ( Caliph is : ) ; 
   case C of  

AbuBakr : writeln (AbuBakr Assiddeek); 
Omar : writeln (Omar Ibn El Khattab); 

Othman : writeln (Othman Ibn Affan); 
Ali : writeln (Ali Ibn Abi Taleb); 

   end ; 
   C := succ (C) 
  end  

end. 

         encode
 

 



 425

const     max = 10; 
type      list = array [1..max] of char; 

var       A, B : list; 
procedure encode (var word : list ; n : integer); 

 {This procedure encodes an array of characters} 
var  i : integer; 

begin 
 for i := 1 to n do 
  begin 
   word [i] := succ (succ(word [i])); 
   write (word [i] : 1) 
  end ; 
  writeln 
end ; 

(character array) A 
BadrBLkjcf 

i encode (A,4)  
ii decode (var word : list ; n : integer) 

wordn
encode 

iii decode (B,5)  
 

           
 

  
Program Rev (output) ; 

Var 
 n : integer ; 
Begin 
 n := 8453 ; 
 repeat  
  write (n mod 10 : 1) ; 
  n := n div 10 
 until    n = 0 
End . 
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 
  

Program Test (input , output) ; 
const 

 n = 8 ; 
Var 

 i,sum,value : integer ; 
 flag : boolean ; 
Begin 
 sum := 0 ;    i := 1 ;   flag := false ; 
 while (i <= n)  and  not flag  do 
  begin 
   read (value) ; 
   if  value > 0  then 
    sum := sum + value 
   else if  value = 0  then 
    flag := true ; 
   i := i + 1 
  end ; 
 writeln (sum , value) 
End.  

input :  5 6 -3 7 -4 0 5 8 9 
  

Program Trace (input , output) ; 
Type  Vector = Array [1..10] of integer ; 

Var     List : Vector ; 
    i ,  Size : integer ; 

Function Result (A : Vector ; L : integer) : integer ; 
Var   i , index : integer ;  

Begin 
 index := 1 ; 
 For i := 2  to  L  Do 
  if A[i] > A[index] then 
   index := i ; 
 Result := index  
End ; 
Begin 
 Read (Size) ; 
 For i := 1 to Size Do 
  Read (List[i]) ; 
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 Writeln (Result (List , Size)) 
End 

 input :  5 3 1 9 4 5 
 

  

Program Trace ; 
 var x , y , z , sum : integer ; 

Procedure P1 (n1 , n2 , n3 : integer ; var s : integer) ; 
begin 
 n1 := x + 1 ; 
 n2 := y + 2 ; 
 n3 := z + 3 ; 
 s   := n1 + n2 + n3 ; 
 writeln (P1 : , n1:4 , n2:4 , n3:4 , s:4) ; 
end ; 

procedure P2 (var a , b : integer ; c: integer) ; 
begin 
 a := a*2 ; 
 b := b mod 2 ; 
 c := c + 10 ; 
 sum := a + b + c ; 
 writeln (P2 : , a:4 , b:4 , c:4 , sum:4) ; 
end ; 

Begin (Trace) 
 x := 2 ; y := 4 ; z := 10 ; 
 P1 (x , y , z , sum) ; 
 writeln (Main : , x:4 , y:4 , z:4 , sum:4) ; 
 P2 (x , y , z) ; 
 writeln (Main : , x:4 , y:4 , z:4 , sum:4) ; 

End. {Trace} 

 
       

customer   (account number) A (current 

balance) B  (transaction amount) T
code (transaction code)  Ddeposit W
withdrawal 
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 BALANCE 
      (new balance)  

 
  
  

 new balance = current balance + transaction amount 

  
      

“Sorry, no withdrawal” 
  
 new balance = current balance 
  
  

 new balance = current balance - transaction amount 
 (updating) 

(A, B, T, code)  
BALANCE  
 
 

 
 freq (a,n)a n 

a  
 X (50 

secores) freq 
 

 
 
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 
   ID’s   

 (integer identification numbers / country codes)
(populations)       21    

 (2 parallel arrays)   ID  
Pop 

i TOT  
ii MAX  

iii Pop  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
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 
  

   
   
 N  

   
ZS = 0N < 40 

   
ZS = 1N < 121  

   
ZS = 2N < 201  

   
ZS = 3N < 301  

   
 *   ZS = N DIV 100  
   
 N , ZS  

 
         ZS   

 
ZS = N DIV 100N

100
 

 
 

N     
ZS    

 
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 
   
   
 

B , F , I
  

   

F < B ZF = 0 
   

 
I = 1 ZF F

10
 

   

ZF F
20

   
F , ZF 

   

   
 
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 
 
    
    
  TZ = 0  
    
   

I , J 
 

    
    

  
TZ

 

EOF 
 

    
  Z = J  
    
   

I , Z 
 

 
 

   

  TZ = TZ + Z  



 434

 
    
    
    
  N=0 

M=0  

    
   

I , J 
 

    
  

N,M
 

EOF 
 

    
  N=N+1  
    
 

M=M+1  J=2 

 
J=3 

 
 

 
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 
   
   
 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 
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 
iv)  5 iii)  10 ii)  8 i)  5 

 
(i 

 
    

    
    

 X = 1    
    
    
 S = 1   
    
    
 X = X+2   
    
    
  

x > 115 

 

 

S 

 

 

     
      
 S S X  1     
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(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  
 
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 
   
   
 K  
   
 I = 1 
   
 Prod = 1  
   
 I = I + 1  
   
 I  K Prod = Prod * I    
   
 K,PROD   
   
   
 
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 
   
   
  = 0 
   
  y    2

2
43sin 

   
  

, y
 

   
     8  
 


  

     
 
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 
   

    

  
a , b , 

 

    

 c a b 
2   

   
  

f(c) 

 

    

    

     

 
c 

|f(c)| <    

    

    
a = c  f(c).f(a) > 0 b = c 


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 
   

    

  
xo,,nmax

 

    

 n = 0 
x = xo 

 

    

  = f(x)/f (x)  

     
 

  x = x -   

   
 

 

  n = n + 1  

     

   
x , n

 

     
 
 

 

 

   

 
n  nmax

 

 





 442

 
   
   
  

X , Y
 

   
   

 X < 60 
   
U Y < 50  
   
 AV X Y 

2
  

   
   

 AV < 60 S  
   
   
   
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 
   
   
 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 

 

 
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 
   
   
 I = 1 

N = 0 

   
 A  
   

N = N + 1A > 0 
   
 I = I +1  

   
N I > 20  
   
   

 
 

 
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 
   
   

  N 

   
  S = 1 

                      i = 1 
   
  i = i + 1 
   

  S i > N 
 
 

 
 
 

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

 
 

 
    i 

   

   

 S S
i

  1  S S
i

  1  

 
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 
  
  
 

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 

 

 
   

  
 
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 
   

   
   
 N  

   
   
 K = 2  
   

 
N 

 

KN 

 

  
 

 

 K = K + 1   

    

 
N 

K N 2 


 

 


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 
   
   
  N = 0 

I = 0 
   

   
ID , X 

    
N = N+1ID  3000X > 80 

   
    
 N = N+2  
   
  I = I + 1  
   
    

 

 

N 
 

I = 6000 
   

 
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 
   
   
 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  
   
   

 
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 
 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 
   



 451

 
  

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)
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 
   
   
 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 
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 
   
   
  

PG,MV
 

   
 NG = 85 * PG 

    
 MV  NG 
   
 ZT MV 40ZT = 0  

   
   

MV , ZT 
 
 
 
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 
   
   
 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 
 



 

 
 
 

a)30000.0 
b) 5.08 
c) -5.245 
d) 0.00000293 

 
d
c , h , j 
i , k , n , v 
a , m , p , q 
b , e , f , g l , r , s , t , u 

 
a.(A + 1.0) * (A + B + 6.0) 

b. (A - B / C) - 3.0 
c. EXP (I*LN(A)) - EXP (C*LN(B) + SQRT (A + B) 
d. EXP (J*LN(I)) + 64 
e. (a + b) / (c + d / (e + f)) 
f. (a / b - 1) / (g * (g / d - 1)) 
g. 3.14159 * SQR (r) * h 
h. EXP (1.0 / 3.0 * LN (3.0 * V / (4.0 * 3.14159))) 
i. 3.14159 * h / 3.0 * (SQR (R) + R * R1 + SQR (R1))   (R1  r) 
j. (X + 3.14159) / 12.0 
k. - SQR(SQR(COS(x))/x + SIN(x)*SQR(SIN(x)*COS(x)) / 5.0 
l. LN(ABS((1.0 + SIN(x))/COS(x))) - 1.0/(3.0*SQRT(SQR(x)-

SQR(a))) 
m. B*C/12.0*(6.0*SQR(x)*(1-x/a) + SQR(b)*EXP(3*LN(1.0-

x/a))) 
 

A := EXP ((k-1)*LN ((a1 + b) / (c + d))) 
B := EXP ((t-1)*LN (a * b / (c + d/3.0 + 8))) 
C := EXP (3*LN (alfa)) * 1.0 E 22 * ABS (EXP(SIN(fi))) / 120.0 
D := EXP (x) * SIN (x) / (ABS (y) + COS (z)) 
E := SQRT (ABS (COS (a - n * b)) + LN (ABS (m - n))) 
F := C * SIN (fi - t) 
G := 1.0 + x + SQR (x) / 2.0 * (1.0 + x / 3.0 + SQR (x) / 12.0) 



 

H := SIN (x)*(1.0 + SIN (x)*(1.0 + SIN (x)*(1.0 + SIN (x)*(1.0 +  
SIN (x)*(1.0 + SIN (x)))))) 

P := EXP (2*m*LN(i*k/(3*L))) + SQR (SQR(j)) 
Q := a0 + x*(a1 + x*(a2 + x*(a3 + x*(a4 +a5*x)))) 
R := EXP (-p*LN(a / b)) / (1 - c/d) + SIN (ABS ((x - y) / (x + y))) 

   N := ROUND (I / J) 

  
i  

ii  
iii  
iv X 16.9 X , 16.9 

 
a)

One) S = 3E4 + EXP (T + S) + 25*Y / (-7.0) 
a) 
b) 
One) e), f), g), h), i), j), k)  
a) 

 
T := X ; 
X := Y ; 
Y := T ; 

 TXY 
  

X := Y ; 
Y := X ; 

YX
Y 

 
a) 8.8 b) 10.5 c) 6.4 
d) 256.0 e) 2.5 f) 2.4 
g) 5.0 h) 6.4166667 i) 6.0 
j) 7 k) 6 l) 4 

 
I = 3 , A = 8.7 , B = 3.2 ,  F = 3.0 



 

 
I = 3 , X = -513.0 Y = -85.5 Z = -85.5 

 
One)5. 34964E + 03 

Two) 6.6E + 01 
Three)7.94E - 03 
Four) 4.6955468E + 02 
a) -1.465386E + 03

 
 bbbb-3.86 

    -9 
 

a)eltrns := sqr(t)*t*b*exp(-eg/(2.0 * k)) / (k*sqrt(id+is)) ; 
b) t := sqr(sin(w))*sin(w)*sqr(cos(w))) / (5.0*p) +  

 (exp(-v*w/(2.0*p))) ; 
c) w := x*arctan(x+sqrt(a))-a*ln(sqr(x)+sqr(a)) / 2.0 ; 
d) den := f*sqr(1.015+0.85*f)*vis/t ; 
e) freq := (1+sqr(sin(a))*sin(a))*exp(a*(2.0+b)) / (b*cos(a/2.0)) ; 
f) j := ln(h)+0.622*p*(1.0/(p-x)-1.0/(p-y)) ; 
g) f := 0.35E-4.0*x*sqrt(2.0*g)*sqr(y2-y1)/ln(y2+y1) ; 

 
Var 
 b , c , d , g : integer ; 
 e , x           : real ; 
 a , f , h       : boolean ; 
 k                : char ; 

 
 a := 3*(d+e) - (2*e) 

  
 a := 3*d+e 

 

  f
pq
r

s
t . 

  g
xy

a b 

3

2 

  h x
4

4! 



 

  p r

ab
 2

4 

  q x y 2 2 
   t Cos x y 2 2 

 
   
   
   
   

 
 

 
i x = 7.4328E + 02 

ii x = 7.43E + 02 

iii x = 743.28 

iv x = 743.3 

 x = 7.4E + 02 

 
One)n = 15  total = 8 

Two) result = 3 
Three) div     
Four) sum 15  5 
Five) sum + n 
Six)  sum =   

 
Program Wages (Input , Output) ; 
Const Tax = 25.0 ; 
Var  Hours , Rate , Gross , Net : real ; 
Begin 
 Writeln (Enter hours worked) ; 
 Readln (Hours) ; 
 Writeln (Enter hourly Rate) ; 
 Readln (Rate) ; 
 Gross := Hours * Rate ; 
 Net := Gross - Tax ; 



 

 Writeln (Gross Pay is KD, Gross) 
 Writeln (Net pay is KD, Net) 
END. 

        Output 
Gross Pay is KD 300 
Net pay is KD 275 

 
1)Z := M/5 ; 

2) f := q1 * q2 / SQR(d) ; 
3) P := 0.0299 * ( (t + 460) / V ; 
4) f := g * m * n / SQR (r) ; 

 
writeln (Palestine has been occupied in , y1:5) ; 
writeln (Golan Heights and West Bank have been occupied in,y2:5); 
writeln (South of Lebanon has been occupied in , y3:5); 
writeln (Jihad is the only way to liberate the occupied lands. ) ; 

 
Program Monotheism ; 
Begin 
 Writeln (There is no god but Allah) ; 
 Writeln (Mohammad is the Messenger of Allah) 
End. 

 
Program Shapes ; 
 {Computing areas , voumes and weights} 
Const 
 Pi = 3.1415927 ; 
var 
 a , h , d , Area , V , SA , W : real ; 
begin 
 writeln (enter 3 real numbers : a , h , d) ; 
 readln (a , h , d) ; 
 Area := 0.5 * a * h ; 
 write (Area of a triangle of base a and height h = ) ; 
 writeln (Area : 10 : 3) ; 
 V := Pi * a * a * h ; 
 SA := 2.0 * Pi * a * h ; 
 writeln (A cylinder of base radius a and height h has : ) ; 
 writeln (Volume =  , V : 10 : 3) ; 



 

 writeln (and Surface Area = , SA : 10 : 3) ; 
 V := 1/3 * Pi * a * a * h ; 
 write (Volume of a right circular cone of base radius a) ; 
 writeln ( and height h is : , V : 10 : 3) ; 
 write (Volume of a right square pyramid of base length a) ; 
 writeln ( and height h is : , V : 10 : 3) ; 
 W := 4/3 * Pi * a * a * a * d ; 
 write (Weight of a sphere of radius a and specific) ; 
 writeln ( density d is : , W : 10 : 3) ; 
end. 

 

PROGRAM JihadPay (INPUT , OUTPUT) ; 
VAR Days : INTEGER ; 
 Wage , Regpay , Overtm : REAL ; 
 Totpay      : REAL ; 
BEGIN 
 WRITELN (Enter Days , Wage ) ; 
 READLN (Days , Wage) ; 
 Regpay := 40.0 * Wage ; 
 Overtm := (Days - 40.0) * Wage * 1.5 ; 
 Totpay := Regpay + Overtm ; 
 WRITELN (Regpay =  , Regpay) ; 
 WRITELN (Overtm =  , Overtm) ; 
 WRITELN (Totpay =  , Totpay) ; 
END. 

 
PROGRAM ZakatulFitr (INPUT , OUTPUT) 
VAR  N , Z : INTEGER ;  
BEGIN 
 WRITELN (Enter N) ; 
 READLN (N) ; 
 Z := N ; 
 WRITELN (Number of persons = , N) ; 
 WRITELN (Zakat-Ul-Fitr = , Z) 
END. 

 
PROGRAM Rectangle (INPUT , OUTPUT) ; 
VAR  L , W , C , A , D : REAL ; 
BEGIN 
 WRITELN (ENTER L , W) ; 



 

 READLN (L , W) ; 
 C := 2.0*(L + W) ; 
 A := L*W ; 
 D := SQRT (SQR(L) + SQR(W)) ; 
 WRITELN (Cirumference = , C) ; 
 WRITELN (Area = , A) ; 
 WRITELN (Diagonal = , D) ; 
END. 

 
PROGRAM Computations (INPUT , OUTPUT) ; 
CONST  P1 = 3.1415927 ; 
VAR  R , C , A , V : REAL ; 
BEGIN 
 WRITELN (Enter R) ; 
 READLN (R) ; 
 C := 2.0 * P1 * R ; 
 A := P1 * SQR (R) ; 
 WRITELN (For R =, R , :) ; 
 WRITELN (Circumference = , C) ; 
 WRITELN (Area = , A) ; 
 WRITELN (Volume = , V) ; 
END. 

 
PROGRAM Motion (INPUT , OUTPUT) ; 
VAR  a , t , d , v : REAL ; 
BEGIN 
 WRITELN (Enter acceleration and time ) ; 
 READLN (a , t) ; 
 d := 0.5 * a * SQR (t) ; 
 v := a * t ; 
 WRITELN (Distance covered = , d) ; 
 WRITELN (Ultimate velocity = , v) ; 
END. 

 
PROGRAM RightCircularCone (INPUT , OUTPUT) 
VAR  R , R1 , h , v : REAL ; 
BEGIN 
 WRITELN (Enter 2 radii and height) ; 
 READLN (R , R1 , h) ; 
 v := 3.1415927 / 3.0 * h * (SQR(R) + R * R1 + SQR (R1)) 



 

 WRITELN (Volume = , v) ; 
END. 

  
program TempConvert ; 
{ 
Program prompts user for Fahrenheit temperature and displays 
Celsius equivalent. 
} 
var 
 Fahrenheit , {input - temperature} 
 Celsius : Real ; {output - temperature} 
begin 
 Write (Please enter the temperature in Fahrenheit : ) ; 
 ReadLn (Fahrenheit) ; 
 Celsius := 5 * (Fahrenheit - 32) / 9 ; 
 WriteLn (Fahrenheit:5:2,degrees F. =,Celsius:5:2,degrees 
C.); 
end. 

 
program SimpleMath ; 
{Program performs simple arithmetic on Integer values.} 
var 
 X , Y ,     {input} 
 Sum , Difference , 
 Product , Quotient : Integer ; {output} 
begin 
 write (Please enter two integer values : ) ; 
 ReadLn (X , Y) ; 
 Sum := X + Y ; 
 Difference := X - Y ; 
 Product := X * Y ; 
 Quotient := X / Y ; 
  WriteLn (Sum of numbers is , Sum : 1) ; 
 WriteLn (Difference of numbers is , Difference : 1) ; 
 WriteLn (Product of numbers is , Product : 1) ; 
 WriteLn (Quotient of numbers is , Quotient :4 : 2) ; 
end. 

  
program Weight ; 
{ 



 

Program prompts user for weight in pounds and displays kilogram 
and gram equivalents. 
} 
const 
 KgPerPound = 0.453592 ; 
var 
 Pounds ,    {input} 
 Kilograms , Grams : Real ; {output} 
begin 
 Write (Please enter a weight in pounds : ) ; 
 ReadLn (Pounds) ; 
 Kilograms := Pounds * KgPerPound ; 
 Grams := Kilograms * 1000 ; 
 Write (Pounds : 1 : 2 ,  pounds is  , Kilograms : 1 : 6) ; 
 WriteLn (Kilograms or , Grams : 1 : 5 , grams.) 
end. 

  
program Initials ; 
{Program displays the block letter E.} 
begin 
 WriteLn (******) ; 
 WriteLn (*          ) ; 
 WriteLn (****    ) ; 
 WriteLn (*          ) ; 
 WriteLn (*          ) ; 
 WriteLn (******) ; 
end. 

  
program CutGrassTime ; 
{ 
Program prompts user for dimensions of rectangular yard and house, 
displays time required to cut grass. 
} 
Const 
Rate = 2 ;    {cutting rate of mower} 
var 
 Length, Width, { input - dimensions rectangle} 
 AreaYard ,  {area of rectangular yard} 
 AreaHouse, {area of yard covered by house} 
 Time : Real ; {output - time to cut grass} 



 

begin 
 Write {Please enter the length of yard in meters : ) ; 
 ReadLn (Length) ; 
 Write (Please enter the width of yard in meter : ) ; 
 ReadLn (Width) ; 
 AreaYard := Length * Width ; 
 Write (Please enter the length of house in meters : ) ; 
 ReadLn (Length) ; 
 Write (Please enter the Width of house in meters : ) ; 
 ReadLn (Width) ; 
 AreaHouse := Length * Width ; 
 Time := (AreaYard - AreaHouse) / Rate ; 
 Write (Lawn cutting time is , Time : 5 : 0 , seconds) ; 
 Time := Time / 60 ; 
 WriteLn (or approximately, Time :2 : 0, minutes.) ; 
end. 

  
program FractionProduct ; 
{ 
Program displays the product of two fractions and its percent 
equivalent. 
} 
var 
 X1 , X2 , Y1 , Y2 : Integer ; {input - fraction parts) 
 Num : Integer ;   {output - product numerator} 
 Den : Integer ;   {output - product denom} 
 Percent : Real ;   {output - % equivalent} 
begin 
 Write (Enter numerator of first fraction : ) ; 
 ReadLn (Y1) ; 
 Write (Enter denominator of first fraction : ) ; 
 ReadLn (X1) ; 
 Write (Enter numerator of second fraction : ) ; 
 ReadLn (Y2) ; 
 Write (Enter denominator of second fraction : ) ; 
 ReadLn (X2) ; 
 {compute product of the fractions} 
 Num := Y1 * Y2 ; 
 Den := X1 * X2 ; 
 Percent := Num / Den * 100 ; 



 

 WriteLn (The product numerator and denominator are,  
   Num,     , Den) ; 
 WriteLn (and the percent equivalent is, Percent : 4 : 2,%.) ;  
end. 

  
program FractionSum ; 
{ 
Program displays the sum of two fractions and its percent equivalent. 
} 
var 
 M  
begin 
 M   

 {compute sum of the fractions} 
 Num := Y1 * X2 + Y2 * X1 ; 
 Den := X1 * X2 ; 
 Percent := Num / Den * 100 ; 
 WriteLn (The sum numerator and denominator are,  
   Num,     , Den) ; 
 WriteLn (and the percent equivalent is, Percent :4:2,  % .) ; 
end. 

  
program Pythagorean ; 
{ 
Program generates Pythagorean triples based on user input values. 
} 
var 
 M , N ,   {input - two integers} 
 Side1 , Side2 ,  
 Hypot : Integer ; {output - triangle dimensions} 
begin 
 Write (Please enter an integer : ) ; 
 ReadLn (N) ; 
 Write (Please enter an integer larger than , N ,  : ) ; 
 ReadLn (M) ; 
 {compute values of triangle sides} 
 Side1 := M * M - N * N ; 
 Side2 := 2 * M * N ; 
 Hypot := M * M + N * N ;  



 

 Write (Pythagorean triple is the integers  ; 
 WriteLn (Side1 : 3 , Side2 : 3 , Hypot : 3 ,  . ) ; 
end. 

  
program Projectile ; 
 {This program computes a projectile’s time of flight and height  

at impact.} 
const 
  G = 32.17 ;  {gravitational constant} 
var 
 Theta ,   {input - angle of elevation , radians} 
 Distance ,   {input - distance (ft) to target} 
 Velocity ,   {input - projectile vel. (ft/sec)} 
 Time ,   {output - duration (sec) of flight} 
 Height : Real ;  {output - height at impact}  
begin {Projectile} 
 {Get projectile information} 
 WriteLn (Angle of elevation in radians > ) ; 
 ReadLn (Theta) ; 
 WriteLn (Distance to target in feet > ) ; 
 ReadLn (Distance) ; 
 WriteLn (Projectile velocity (ft/sec) > ) ; 
 ReadLn (Velocity) ; 
{ 
Compute and display time of flight and height at impact. 
} 
 Time := Distance / (Velocity * Cos (Theta)) ; 
 Height := Velocity * Sin (Theta) * Time - (G * Sqr (Time)) / 2 ; 
 WriteLn (Time of flight =  , Time : 4 : 2, seconds.) ; 
 WriteLn (Height at impact = , Height : 4 : 2 , feet.) 
end. {Projectile} 

  
program Cyclist ; 
{ 
A cyclist decelerates at a constant rate. The program reads initial 
velocity, a time interval, and the velocity at the end of the time 
interval. It then computes and prints the cyclist’s acceleration and the 
length of time for him or her to come to rest. 
} 
Const 



 

 SecPerHour = 3600 ; {Number of seconds in one hour} 
var 
 InitVel,   {input - Initial velocity} 
 FinalVel,   {input - Final velocity} 
 TimeInt,   {input - Time interval} 
 Acceleration, {output - Acceleration} 
 StopTime : Real; {output - Time to come to rest} 
begin {Cyclist} 
 WriteLn (Enter starting and ending velocities (mph), ) ; 
 Write (and time interval (seconds) : ) ; 
 Readln (InitVel, FinalVel, TimeInt) ; 
 {Compute output values} 
 {To compute StopTime , use final velocity of zero} 
 Acceleration := (FinalVel - InitVel) / (TimeInt / SecPerHour) ; 
 StopTime := (0 - InitVel) / Acceleration * SecPerHour ; 
 {Print results} 
 WriteLn (The cyclist  s acceleration rate is ,  
   Acceleration :5 : 3, miles per hour squared. ) ; 
 WriteLn (He or she will come to rest after ,  
   StopTime : 4 : 2, seconds.) 
end. {Cyclist} 

  
program Manufacture ; 
{ 
Calculates and prints the cost of producing open topped cylindrical 
containers 
} 
const 
 MyPi = 3.14159 ; 
Var 
 Radius ,    {input - radius of base} 
 Height ,    {input - height of cylinder} 
 Surface ,    {surface area of cyilnder} 
 Cost ,   {input - cost per square cm} 
 UnitCost ,    {output - one container} 
 TotalCost : Real ; {output - all containers} 
 Quantity : Integer ; {input - # of containers} 
bgein {Manufacture} 
 Write (Enter the radius of the top > ) ; 
 ReadLn (Radius) ; 
 Write (Enter the height of the cylinder >) ; 



 

 ReadLn (Height) ; 
 Write (Enter the cost per square cm > ) ; 
 ReadLn (Cost) ; 
 Write (Enter the quantity to be made > ) ; 
 ReadLn (Quantity) ; 
 {calculate the surface and costs} 
 Surface := MyPi*Radius*Radius + 2*MyPi*Radius*Height ; 
 UnitConst := Cost * Surface ; 
 TotalCost := UnitCost * Quantity ; 
 {display the unit cost and the total cost} 
 WriteLn (The unit cost of a container is $, UnitCost :4 : 2, .) 
; 
 WriteLn (The cost of , Quantity ,  containers is $ ,  

TotalCost : 5 : 2 , .); 
end. {Manufacture} 

 



 

 
 
 

(i)IF SQR(a) <= b + c THEN y := 3 * x ; 
(ii) IF (7.0 < x) AND (x < 10.0) THEN 

 t := SIN (x + n * y) 
 ELSE a := 0.0 ; 
(iii) IF a <= b THEN write (a = , a) ; 
(iv) IF (f <= EXP (3.0 * LN (g)) + h) OR (d >= 0.0) 

 THEN y := EXP (-x) ; 
 IF a - b <= 100.0  THEN  K := 1 

 ELSE K := 2 ; 
(vi) IF (x < 0.0) OR (x < y +z) THEN t := 2.0 * x ; 
(vii) IF (x < 0.0) AND (y < 0.0) THEN 

 BEGIN 
 x := - x ; 
 y := - y 

 END. 
(viii) IF (ABS(Delta)<eps1)AND(ABS(y)<eps 2)THEN x := 2x + 1 ; 
(ix) IF (f <> g) OR (a * b < 0.0) THEN 

f := EXP ((2.0 * alpha - 1.0) * LN (Fi)) ; 
 

One)IF x <= 14.0 THEN write (x) ; 
Two) IF (i = K) OR (i + j > 8)  THEN  I := 10 ; 
Three)IF (a < 82.0) OR (b < 82.0)  THEN z := y ; 
a) 
One)   :  upper bound 

  upperbound 

Two) IF X = 0.0 THEN XO := XO + 1.0 ; 
a) 
One) IF X > 0.0 THEN 

 BEGIN 
 Y := Y + 1.0 ; 
 WRITELN (X , Y) 

 END 
 {END IF} ; 
Two) IF TAS >= A THEN 

 Z := TAS * 2.5 / 100.0 



 

 ELSE 
 Z := 0.0 ; 

Three)IF (a > 0.0) AND (a < b) THEN 
b := b + 1.0 ; 

 
 
One) (False) and (True) = False 
Two) (False) or (True) = True 
Three)(False) or (False) = False 
Four) (not (False)) and (not (False)) = (True) and (True) = True 
Five) (False) or (True) and (False) = (False) or (False) = False 

 SECOND 
 NOT DONE 
  
i  
ii  
iii  
  

if ((i = j) and (j = k)) then 
 writeln (EQUAL) 
else if ((i <= j) and (j <= k)) then 
 writeln (ASCENDING ORDER) 
else if ((i >= j) and (j >= k)) then 
 writeln (DESCENDING ORDER) 
else 
 writeln (OUT OF ORDER) ; 

 
  

  IF 
IF S < 60.0 THEN 
 WRITELN (S = , S, Grade = F) 
ELSE IF S < 70.0 THEN 
 WRITELN (S = , S, Grade = D) 
ELSE IF S < 80.0 THEN 
 WRITELN (S = , S, Grade = C) 
ELSE IF S < 90.0 THEN 
 WRITELN (S = , S, Grade = B) 



 

ELSE 
 WRITELN (S = , S, Grade = A) 
{End IF} ;

  CASE 
CASE ROUND ((S + 5.0) / 10.0) OF 
 10 , 11 : WRITELN (S = , S, Grade = A) 
 9  : WRITELN (S = , S, Grade = B) 
 8  : WRITELN (S = , S, Grade = C) 
 7  : WRITELN (S = , S, Grade = D) 
 6,5,4,3,2,1 : WRITELN (S = , S, Grade = F) 
END ; 

 
CASE   G   OF 
 A :  BEGIN 
   WRITELN (excellent) ; 
   NA := NA + 1 
     END ; 
 B :  BEGIN 
   WRITELN (Very Good) ; 
   NB := NB + 1 
     END ; 
 C :  BEGIN 
   WRITELN (Good) ; 
   NC := NC + 1 
     END ; 
 D :  BEGIN 
   WRITELN (Pass) ; 
   ND := ND + 1 
     END ; 
 F :  BEGIN 
   WRITELN (Fail) ; 
   NF := NF + 1 
     END ; 
END {CASE} ; 

  X is 25.0 
  X is 90.00 
   X is 90.0 

 
 i)  0        ii)  0        iii)  1        iv)  3        v)  0              



 

  
t := Trunc (angle /90) mod 4 ; 
if t = 0 then writeln (first quadrant) 
else if t = 1 then writeln (second quadrant) 
else if t = 2 then writeln (third quadrant) 
else if t = 3 then writeln (fourth quadrant) 

 (if t = 3 then) 
 i  ii  iii 

x  5z := 2z
 

 i 
 ii 

if (a <= b) and (a <= c) then 
 smallest := a 
else if (b <= c) and (b <= a) then  
 smallest := b 
else  
 smallest := c ; 
writeln (smallest) ; 

 True and (0 = 3)  True and false  false 
 and True and 0 
 mod 

  
if I mod J = 0 then  
 flag := true 
else  
 flag := false ; 

 
  iii 
  speed = 100 => fine = 50 in (i) & fine = 20 in (ii) 
i  

 CASE speed of 
    0 .. 60   : fine := 0 ; 
  61 .. 80   : fine := 20 ; 
  81 .. 100 :  fine := 50  
 else 
  fine := 70 
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 end ; 
 false true false  

 case  
  
  11st  
  22nd  
  33rd  
 n = 88th  

 
CASE number of  
 0 , 2 , 5  : writeln (Victory or Martyrdom) ; 
      1 , 4  : writeln (Jihad is the only way) ; 
           3  : writeln (First opening of Afghanistan was in 21a.h.); 
End ; 

 
1.ERROR :  Invalid Student ID. 

2. ERROR :  Invalid Scores. 
3. ERROR :  Invalid Scores. 
4. Student ID = 1236 Grade  = A Point = 4 
5. check student ID number  1237 record 
 Student ID =  1237 Grade = U Point = 0 
6. Student ID =  1238 Grade = B Point = 3 
7. Student ID =  1239 Grade = C Point = 2 

 
PROGRAM ZakatFruit (INPUT , OUTPUT) ; 
VAR 
 I : INTEGER ; 
 F , B , ZF : REAL ; 
BEGIN 
 READLN (B , F , I) ; 
 IF F < B THEN 
  ZF := 0.0 
 ELSE IF I = 1 THEN  
  ZF := F / 10.0 
 ELSE 
  ZF := F / 20.0 ; 
 WRITELN (F = , F , ZF = , ZF) 
END. 
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 
Program Weather (input , output) ; 
Var  
 AvTmp : integer ; 
Begin 
 Writeln (Enter avg. temp.) ; 
 readln (AvTmp) ; writeln (AvTmp = , AvTmp) ; 
 Case AvTmp of 
  -10 .. 9    :  writeln (very cold) ;
   10 .. 19  :  writeln (cold) ;
   20 .. 29  :  writeln (mild) ;
   30 .. 39  :  writeln (hot) ;
   40 .. 59  :  writeln (very hot) ; 
 end 
End.

 
Program ZakatOfTrade (input , output) ; 
VAR 
 PG , A , MV , ZT  :  real ; 
 Year   : char ; 
Begin 
 Writeln (Enter PG , Year , MV ) ; 
 Readln (PG , Year , MV) ; 
 A := 85 * PG ; 
 If (MV >= A) and (Year = Y) then 
  ZT := MV / 40 
 else 
  ZT := 0.0 ; 
 Writeln (MV = , MV , ZT = , ZT) 
End.

 
PROGRAM Tests (INPUT , OUTPUT) ; 
VAR 
 CC , RC , TS : REAL ; 
 G : INTEGER ; 
 T1 , T2 , T3 : BOOLEAN ; 
BEGIN 
 READLN (CC , RC , TS) ; 
 T1 := CC < 6.7 ; 
 T2 := RC >= 50.0 ; 
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 T3 := TS > 70000.0 ; 
 IF T1 AND T2 AND T3 THEN G := 10 
 ELSE IF T1 AND T2 THEN G := 9 
 ELSE IF T1                THEN G := 8 
 ELSE                                     G := 7 ; 
 WRITELN (CC = , CC , RC = , RC , TS = , TS) ; 
 WRITELN (Grade = , G) 
END. 

 
Program Estate (INPUT , OUTPUT) ; 
VAR 
 NS , ND : integer ; 
 A , f , m , w , s , d , r : real  
Begin 
 Writeln (Enter the estate A in K.D. ) ; 
 Readln (A) ; 
 Writeln (Enter the no. of sons and no. of daughters ) ;  
 Readln (NS , ND) ; 
 f := A / 6 ; 
 m := f ; 
 w := A / 8.0 ; 
 r := A - (f + m + w) ; 
 S := 2 * r / (2 * NS + ND) ; 
 IF ND > 0 then 
  d := S / 2.0 
 Else d := 0.0 ; 
 Writeln (f = , f , m = , m , w = , w) ; 
 writeln (s = , s , d = , d) ; 
End.

  
PROGRAM DistributionOfEstate (INPUT , OUTPUT) ; 
 {Distribution of Al-Mirath (Inheritance) in different cases} 
VAR 
 NS , ND , I , N : INTEGER ; 
 A , H , W , S , D , A1 : REAL ; 
BEGIN 
 WRITE (Enter A, NS , ND , I , N ) ; 
 READLN (A , NS , ND , I , N) ; 
 H := 0.0 ;   W := 0.0 ; 
 S := 0.0 ;  D := 0.0 ; 
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 {N is the total number of children} 
 N := NS + ND ; 
 {Computing the share of husband / wife} 
 IF (I = 0) AND (N = 0) THEN H := A / 2.0 ; 
 IF (I = 0) AND (N <> 0) THEN H := A / 4.0 ; 
 IF (I = 1) AND (N = 0) THEN W := A / 4.0 ; 
 IF (I = 1) AND (N <> 0) THEN W := A / 8.0 ; 
 {Computing the share of daughter / son} 
 IF (NS = 0) AND (ND = 1) THEN D := A / 2.0 ; 
 IF (NS = 0) AND (ND >= 2) THEN D := 2.0 / 3.0 * A / ND ; 
 IF NS <> 0 THEN 
  BEGIN 
   A1 := A - H - W ; 
      S := 2.0 * A1 / (2 * NS + ND) ; 
   IF ND > 0 THEN D := S / 2.0  
  END ; 
 WRITELN (A = , A , NS = , NS , ND = , ND , I = , I, 
    H = , H , W = , W, S = , S , D = , D) 
END {DistributionOfEstate}. 

IF...THEN...ELSE 
BEGIN 
 {Husband/wife share} 
 IF I = 1 THEN 
  BEGIN 
   H := 0.0 ; 
   IF N = 0 THEN 
    W := A/4.0  
   ELSE 
    W := A/8.0 
   {End IF} ; 
   A1 := A - W 
  END 
 ELSE 
  BEGIN 
   W := 0.0 ; 
   IF N = 0 THEN 
    H := A/2.0 
   ELSE 
    H := A/4.0 
   {End IF} ; 
  END ; 
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 {Son/daughter share} 
 IF NS = 0 THEN 
  BEGIN 
   S := 0 ; 
   IF ND = 1 THEN 
    D := A/2.0 
   ELSE 
    D := 2.0/3.0*A / ND 
   {End IF} ; 
  END 
 ELSE 
  D := A1/(2*NS + ND) ; 
  S := 2.0*D ; 
  IF ND = 0 THEN D := 0.0 
  {End IF} ; 
  {Printing the Results} 
  WRITELN (A = , A, NS = , NS, ND = , ND, I = , I, 
    H = , H, W = , W, S = , S, D = , D) 
END {Distribution Of Estate}. 

 
program HouseCosts ; 
{ 

This program computes the total cost of a house after a number 
of years. It reads the initial cost of the house, the annual fuel 
cost, the annual tax rate and the number of years, and computes 
the total cost over these years. 

} 
var 
 HouseCost , {input - Initial cost of house} 
 Fuelcost ,  {input - Annual fuel cost} 
 TaxRate ,   {input - Annual tax rate} 
 Years ,  {input - Number of years} 
 Totalcost : Real ; {output - Total cost of house} 
begin {HouseCosts} 
 Write (Please enter the initial cost of the house ; $) ; 
 ReadLn (Housecost) ; 
 Write (Enter the annual fuel cost : $) ; 
 ReadLn (FuelCost) ; 
 Write (Enter the annual tax rate as a decimal fraction) ; 
 ReadLn (TaxRate) ; 
 Write (Enter number of years over which to compute : ) ; 
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 ReadLn (Years) ; 
 {Compute total cost} 
 Totalcost := HouseCost + 
   (FuelCost + TaxRate * HouseCost) * Years ; 
 {Print total cost} 
 WriteLn (The total cost is $, TotalCost : 4 : 2) 
end. {HouseCosts} 

 
Program StateTax ; 
{ 

This program determines the additional tax due or the tax 
refund for an employee. Inputs are the employee’s gross 
income, number of dependents, and the tax already deducted. 
The actual tax owed is computed by subtracting a fixed 
deduction for each dependent, and then taking a fixed 
percentage of the net. The exact amounts are given in the 
constants below. The difference between tax owed and tax 
deducted is printed with a message indicating refund or 
additional tax due. 

} 
 Const 
 TaxRate = 0.04 ;  {percent tax on net income} 
 Allowance = 500.00 ; {allowance per dependent} 
var 
 GrossIncome : Real ; {input - gross income} 
 Dependents : Integer ; {input - number of dependents} 
 TaxPaid : Real ;  {input - tax deducted} 
 TaxOwed : Real ;  {output - tax if underpaid} 
 TaxRefund : Real ; {output - refund if overpaid} 
 NetIncome : Real ; {interm - net income} 
 TaxesDue : Real ; {interm - tax due} 
begin {StateTax} 
 Write (Enter gross income : ) ; 
 ReadLn (GrossIncome) ; 
 Write (Enter number of dependents : ) ; 
 ReadLn (Dependents) ;  
 Write (Enter tax amount deducted : ) ; 
 ReadLn (TaxPaid) ; 

{Compute net income and tax due} 
Netincome := GrossIncome - Dependents * Allowance ; 
TaxesDue := TaxRate * NetIncome ; 
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{ 
Compute tax due or refund as appropriate, and print proper 
massage. 
} 
WriteLn ; 
if TaxPaid > TaxesDue then 
 begin {Refund} 
  TaxRefund := TaxPaid - TaxesDue ; 
  WriteLn (Refund $, TaxRefund : 4 : 2) 
 end {Refund} 
else if TaxPaid < TaxesDue then 
 begin {Owe} 
  TaxOwed := TaxesDue - TaxPaid ; 
  WriteLn (Send check for $, TaxOwed : 4 : 2) 
 end {Owe} 
     else {Tax due equals tax paid} 
 WriteLn (Tax due exactly equals tax paid.) 
end. {StateTax} 

 
Program PhoneCall ; 
{ 
This program reads the start time and length of a phone call. It prints 
the gross cost and net cost of the call, based on the rate structure 
given in the problem statement. 
} 
const 
 NightDiscount = 0.50 ;  {discount offhours} 
 TaxRate = 0.04 ;   {tax on calls} 
 RegRate = 0.40 ;   {regular call rate} 
 LongDiscount = 0.15 ;  {discount for long calls} 
 LengthLimit = 60 ;  { 
      length for long call 
      discount to apply 
      } 
var 
 StartTime : Integer ;  {input - time of call start} 
 Length : Integer ;  {input - length of call} 
 GrossCost : Real ;  {output - gross cost of call} 
 NetCost : Real ;   {output - net cost of call} 
 Tax : Real ;   {interm - tax on call} 
begin {PhoneCall} 
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 Write (Enter the starting time of the call) ; 
 Write (  (24 hr clock) : ) ; 
 ReadLn (StartTime) ; 
 Write (Enter the length of the call in minutes : ) ; 
 ReadLn (Length) ; 
 {compute call gross cost} 
 GrossCost := Length * RegRate ; 
 {Subtract evening rate discount if necessary} 
 if StartTime < 800 then 
  NetCost := GrossCost - GrossCost * NightDiscount 
 else if StartTime > 1800 then 
  NetCost := GrossCost - GrossCost * NightDiscount 
 {compute discount for lengthy calls if applicable} 

if Length > LengthLimit then 
 NetCost := NetCost - NetCost*LongDiscount ; 
{Compute fax and add to net cost} 
Tax := NetCost*TaxRate ; 
NetCost := NetCost + Tax ; 
{Print output data} 
WriteLn ; 
WriteLn (The gross cost is $  , GrossCost : 4 : 2) ; 
WriteLn (The net cost is $  , NetCost : 4 : 2) 

end. {PhoneCall} 
 

Program WaterBills ; 
{ 
 Program Computes and prints water bill based on calss of user 
 and gallons used. 
} 
var 
 Code  : Char ; {input - user code} 
 Account  : Integer ; {input - user account #} 
 Gallons ,   {input - quantity used} 
 AmountDue: Real ; {output - amount billed} 
begin {WaterBills} 
 {Prompt user for billing information} 
 WriteLn (Account number >) ; 
 ReadLn (Account) ; 
 WriteLn (Enter Gallons used > ) ; 
 ReadLn (Gallons) ; 
 WriteLn (Enter user code : H = Home, C = Commercial , , 
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   1 = Industrial > ) ; 
 ReadLn (Code) ; 
 {Echo input data} 
 WriteLn (Data Entered ) ; 
 WriteLn (Account =  , Account : 8) ; 
 WriteLn (Gallons used =  , Gallons : 4 : 2) ; 
 WriteLn (Code =  , Code) ; 
 if (Code <> h) and (Code <> H) and 
    (Code <> c) and (Code <> C) and 
    (Code <> i) and (Code <> I) 
 then 
 WriteLn (Bad code, amount due not computed)  
else 
 begin  {Determine amount due} 
  case Code of 
   h , H : {home use} 
    AmountDue := 5.0 + 0.0005 * Gallons ; 
   c , C : {commercial use} 
    if Gallons <= 4.0E+6 then 
     AmountDue := 1000.0 
    else 
     AmountDue := 1000.0 + 
      (Gallons - 4.0E+6) * 0.00025 ; 
   i , I : {industrial use} 
    if Gallons > 10.0E6 then 
     AmountDue := 3000.0 
    else if Gallons > 4.0E6 then 
     AmountDue := 2000.0 
    else 
     AmountDue := 1000.0 
   end ; {case} 
  WriteLn (Amount due = $  , Amountdue : 4 : 2) 
 end {else} 
end {WaterBills} 
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 
 
  k = 18 

  
i) 8  ii) 8  iii) 6  iv) 1 

  
i) 15  ii) 12  iii) 12 

  1.0 
  

i) 246  ii) 246  iii) 420 
  

i) 11  ii) -42  iii) 0 
  count1 = 0 , count2 = -154 

  
 Assalamo Alaikom 

 Assalamo Alaikom 

 Assalamo Alaikom 

  
counter := counter + 1 

counter for 
 Your Mother 

 Your Mother 

 Your Mother 

 Your Father   
  
  While   ; do 

(infinite loop)2 <= 5
 

   
 Product := 1 ; 
 Counter := 2 ; 
 While Counter <= 5 do 
  begin 
   Product := Product * Counter ; 
   Counter := Counter + 1  
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  end ; 
 Writeln (Product) ;

   
 Product := 1 ; 
 Counter := 2 ; 
 Repeat 
  Product := Product * Counter ; 
  Counter := Counter + 1  
 Until 
  Counter > 5 ; 
 Writeln (Product) ; 

  
N : 15                 
i :  1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 
sum :  0 1  4  9  16  25  36  49  64 

 64 
  1N 

 
*  *  *  * 
*  *  *  * 
*  *  *  * 

 
 25   

 20  I := 30 ; 
 15  while I > 1 DO 
 10       begin 
 5            I := (1 DIV 5) - 1 ; 
 0            I := I*5 ; 
            WRITELN (1) 
        end ; 

 
  

For i := 5 Down to 0 DO 
 begin 
  j := 5 * i ; 
  writeln (j) 
 end ; 

 
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i Limit i + Limit 
1 7 8 
2 5 7 
3 5 8 
4 5 9 
5 5 10 
6 5 11 
7 5 12 

  8789101112 
 

(ii) (i)                       

i := 1 ; i := 1 ; 10
while i <= 8 do Repeat 20 
     begin      writeln (i * 10) ; 30 
          writeln (i * 10) ;      i := i + 1 40 
           i := i + 1  until i > 8 ; 50 
     end ;  60 
  70 
  80 

 
  

read (N1 , N2) ; Repeat
While (N1 >= 0) and (N2 >= 0) do      read (N1 , N2) ; 
     begin      writeln (N2 , N1) 
          writeln (N2 , N1) until 
          read (N1 , N2)      (N1 < 0) Or (N2 < 0) ; 
     end ;  

  3548 n 
 

  IJ 
       IJ 
i j outer 1  
1 1     inner 1 1 
2 1 outer 2  
 2     inner 2 1 
3 1     inner 2 2 
 2 outer 3  
 3     inner 3 1 
      inner 3 2 
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      inner 3 3 
  

Enter four real numbers 
Slope is 0.500 
Enter four real numbers 
Slope is - 3.000 
Enter four real numbers 
Slope is 3.000 
Enter four real numbers 
Slope is -5.333 

  
O Mojahidoon of Afghanistan ! 
Congratulations ! May Allah bless you. 

  
c i x 
0 1 15 
1 2 10 
2 3 -10 
3 4 5 
 5 20 
 6 

c = 3  

  x = 20 

 i 
c := 0 ; 
i := 1 ; 
repeat 
 real (x) ; 
 If (x < 0) or (x > 10) then 
  c := c + 1 ; 
 i := i + 1 
until i > 5 ; 

 ii 
c := 0 ; 
For i := 1 to 5 do 
 begin 

 read (x) ; 
  If (x < 0) or (x > 10) then 
       c := c + 1 ; 



 

end ; 
 

  
 

 

S = 0 
d = 3 
s = 0+3=3 
n = 2869 
d = 9 
s = 3+9 = 12 
n = 286 
d = 6 
s = 12+6 = 18 
n = 28 
d = 8 
s = 18+8 = 26 
n = 2 
d = 2 
s = 26+2 = 28 
n = 0

3 : d 
9 
6 
8 
2 
s

28


n 
 
 
 

n = 20000  
 

0 
0 
0 
0 
2 
 
2

  
 if 
   if (ch <>  ) then 

   A 

   A 

   A 

   A 

 3 
 item15 , 25 

15  item  25 
  10 

  9 

  8 

  Allah is the Greatest 
for;do

 
 



 

     number >= 100
    sum 

100 
 ii) sum := 0 ; 

    For number := 1 to 100 do 
          sum := sum + number 
; 
    writeln (sum = , sum) ;

i)  sum := 0 ; 
    number := 1 ; 
    while number <= 100 do 
       begin 
         sum := sum + number ; 
         number := number + 1 
       end ; 
writeln (sum = , sum) ;

 
   *   
  * * *   
 * * * * *  
* * * * * * * 

  
n i sum value flag 
8 1 0 5 false 
 2 5 6 true 
 3 11 -3  
 4 18 7  
 5  -4  
 6  0  
 7    
  18 0  

 
  

 
 i 1+2+3+4+5+6+7+8 = 36 

   8 36 

 ii 3+1+4 = 8 
  0 8 

  
begin 
 writeln (How many numbers ... ? ) ; 
 readln (Limit) ; 



 

 EvenNumber := 0 ; 
 For Counter := 1 to Limit Do 
  begin 
   Writeln (Enter a digit) ; 
   readln (Digit) ; 
   If (Digit mod 2 = 0) then 
    EvenNumber := EvenNumber + 1 
  end ; 
 writeln (The number of even Numbers was , EvenNumber) 
end. 

  
Limit  :  6 
EvenNumber :  0 1   2 3 
Counter  1 2 3 4 5 6 
Digit   8 7 3 6 4 5 
The number of even numbers was 3

   
................... 
large := - maxint ; 
small :=   maxint ; 
sum := 0 
................... 
if x > large then large := x ; 
if x < small then small := x ; 
sum := sum + x ; 
................... 
end ; {while} 
average := sum / n ; 
................... 
writeln (the largest element = , large) ; 
writeln (the smallest element = , small) ; 
writeln (the average = , average) ; 
................... 

  
program odd_even (input , output) ; 
 {This program reads 10 numbers and determines if they are  

odd or even.} 
var 
 num , i : integer ; 
begin 



 

 for i := 1 to 10 do 
  begin 
   readln (num) ; 
   if num mod 2 = 0 then 
    writeln (num : 1, IS EVEN.) 
   else 
    writeln (num : 1, IS ODD.) 
  end 
end. 

 

program odd_even (input , output) ; 
 {This program reads 10 numbers and determines if they are 
 odd or even.} 
var 
 num , i : integer ; 
begin 
 for i := 1 to 10 do 
  begin 
  readln (num) ; 
  case odd (num) of 
   false : writeln (num : 1 , IS EVEN) ; 
   true : writeln (num : 1 , IS ODD) 
  end 
 end 
end. 

 

 program power (input , output) ; 
 {This program reads a and b and then computes and prints 
 a^b} 
var 
 a , b , ab , i , j : integer ; 
begin  
 for i := 1 to 20 do 
  begin 
   ab := 1 ; 
   readln (a , b) ; 
   for j := 1 to b do 
    ab := ab * a ; 
   writeln (a:2, TO THE POWER , b:2, = , ab:6) 
  end 



 

end. 
 

program root (input , output) ; 
 {This program computes n so that 2^n is equal to the number 
 read.} 
var 
 num , i , n : integer ; 
begin 
 for i := 1 to 20 do 
  begin 
   n := 0 ;  
   readln (num) ; 
   while num <> 1 do ; 
    begin 
     n := n + 1 ; 
     num := num div 2 
    end ; 
   writeln (2 TO THE POWER , n:2 ,  =  , num:6) 
  end 
end. 

  
PROGRAM Velocity (OUTPUT) ; 
 {Time - Velocity Table of a falling body} 
VAR 
 t , L : INTEGER ; 
 v , limit : REAL ; 
BEGIN 
 limit := SQRT (2.0 * 60000.0 / 9.81) ; 
 L := TRUNC (limit) ; 
 t := 0 ; 
 WHILE t <= L DO 
  BEGIN 
   v := 9.81 * t ; 
   WRITELN (t = , t, v = , v) ; 
   t := t + 10 
  END ; 
 WRITELN (t = , limit , v = , 9.81 * limit) 
END. 

 
PROGRAM ValuesOfZ (OUTPUT) ; 



 

 {Computing Z for different combinations of x , a , b} 
VAR 
 i , j , b : INTEGER ; 
 z , x , a : REAL ; 
BEGIN 
 FOR i := 10 TO 20 DO 
  BEGIN 
   x := i / 10.0 ; 
   FOR j := 2 TO 16 DO 
    BEGIN 
     a := j / 20.0 ; 
     FOR b := 1 TO 10 DO 
      BEGIN 
       Z := (EXP(a*x) 
     -Exp (-a*x)) / 2.0 *SIN (x+b) 
     + a*LN ((b+x) / 2.0) ; 
     WRITELN (x = , x, a = , a, b = , b, 
        Z = , Z) 
      END 
    END 
  END 
END. 

 
PROGRAM Equations (INPUT , OUTPUT) ; 
 {Solution of 20 first - degree equations} 
VAR 
 i : INTEGER ; 
 a , b , x : REAL ; 
BEGIN 
 FOR i := 1 TO 20 DO 
  BEGIN 
   WRITE (Enter a , b) ; 
   READLN (a , b) ; 
   IF a <> 0.0 THEN 
    BEGIN 
     x := -b / a ; 
     WRITELN (a = , a, b = , b, 
     Solution is, x) 
    END 
   ELSE IF b = 0.0 THEN 
    WRITELN (a = , a, b = , b, 



 

     Any real x is a solution) 
   ELSE 
    WRITELN (a = , a, b = , b, 
     No real solution) 
  END 
END. 

 
PROGRAM Series (INPUT , OUTPUT) ; 
VAR 
 i , n : INTEGER ; 
 sum : REAL ; 
BEGIN 
 WRITE (Enter n) ; 
 READLN (n) ; 
 sum := 0.0 ; 
 FOR i := 1 TO n DO 
  IF i MOD 2 = 0 THEN 
   sum := sum - 1 / i 
  ELSE 
   sum := sum + 1 / i ; 
 WRITELN (sum = , sum) 
END. 

 
  WHILE 

PROGRAM SeriesWithWhile (INPUT , OUTPUT) ; 
VAR 
 i , n : INTEGER ; 
 sum : REAL ; 
BEGIN 
 WRITE (Enter n) ; 
 READLN (n) ; 
 SUM := 0.0 ; 
 i := 1 ; 
 WHILE i <= n DO 
  BEGIN 
   IF i MOD 2 = 0 THEN 
    sum := sum - 1 / i 
   ELSE 
    sum := sum + 1 / i ; 
   i := i + 1 



 

  END ; 
 WRITELN (sum = , sum) 
END. 

  REPEAT 
PROGRAM SeriesWithRepeat (INPUT , OUTPUT) ; 
VAR 
 i , n : INTEGER ; 
 sum : REAL ; 
BEGIN 
 WRITE (Enter n) ; 
 READLN (n) ; 
 SUM := 0.0 ; 
 i := 1 ; 
 REPEAT 
  IF i MOD 2 = 0 THEN 
   sum := sum - 1 / i 
  ELSE 
   sum := sum + 1 / i ; 
  i := i + 1 
 UNTIL i > n ; 
 WRITELN (sum = , sum) 
END. 

 
FOR i = 10 TO 99 DO 
 BEGIN 
  x := i / 10 ; 
  y := (16.7 + 9.2 * x - 1.02 * SQR(x)) * x ; 
  WRITELN (x = , x , y = , y) 
 END ; 

 
PROGRAM FnOf Theta (INPUT , OUTPUT) ; 
CONST Pi = 3.14159 ; 
VAR 
 T , F : REAL ; 
BEGIN 
 T := -Pi ; 
 WHILE T <= Pi DO 
 BEGIN 
  F := EXP(COS(t)) - 4.0*T*SQR(T) + 2.0*  
     SQRT(ABS(t)) ; 



 

  WRITELN (Theta = , T , F = , F) ; 
  T := T + Pi / 16.0 
 END 
END. 

 
READLN (xin , delta , xfi) ; 
x := xin ; 
REPEAT 
 y := SQRT (1.0 + x) + COS (2.0 * x) / (1.0 + SQRT (x)) ; 
 WRITELN (x = , x , y = , y) ; 
 x := x + delta 
UNTIL x > xfi

 
     

       
K 

{CALCULATING THE CENTIGRADE EQUIVALENT OF SOM 
GIVEN TEMPERATURES IN FAHRENHEIT DEGREES} 
WRITE (Enter F1 , K) ; 
READLN (FI , K) ; 
WHILE K = 0 DO 
 BEGIN 
  T := 5.0 / 9.0 * (FI - 32.0) ; 
  WRITELN (FI = , FI , T = , T) ; 
  WRITE (Enter FI, K) ; 
  READLN (FI , K) 
 END 

 
PA := 40.0 ;  PB := 3.0 ;   N := 0 ; 
REPEAT 
 PA := PA + 0.01 * PA ; 
 PB := PB + 0.1 * PB ; 
 N := N + 1 ; 
 WRITELN (PA = , PA , PB = , PB) 
UNTIL PB > PA ; 
WRITELN (N = , N) 

 
S := 0.5 ; 
FOR i = 2 TO 99 DO 



 

 S := S + i / (i + 1) ; 
WRITELN (S = , S) 

 
{Solving the equation x = 1.4 cos x by Newton - Raphson Method} 
x := 1.0 ; 
REPEAT 
 d := (x - 1.4 * COS (x)) / (1.0 + 1.4 * SIN (X)) ; 
 x := x - d ; 
 WRITELN (x = , x) 
UNTIL ABS (d) < 1.0E - 5 ; 

 
{Bisection Method for Solving the equation x - SIN (x) - 0.5 = 0} 
a := 3.14159 ; b := 0.0 ; 
REPEAT 
 c := (a + b) / 2.0 ; 
 fa := a - SIN (a) - 0.5 ; 
 fc := c - SIN (c) - 0.5 ; 
 IF fc * fa > 0.0 THEN 
  a := c 
 ELSE 
  b := c 
UNTIL ABS (fc) < 1E - 6 ; 
WRITELN (c = , c) 

 
PROGRAM BisectionCubicEqn (INPUT , OUTPUT) ; 
 {Finding the root of a cubic equation by the Bisection 
Method} 
VAR   XN , XP , XM , F : REAL ; 
BEGIN 
 XN := 2.0 ;  XP := 3.0 ; 
 REPEAT 
  XM := (XN + XP) / 2.0 ; 
  F := XM * (SQR (XM) - 4 * XM + 6.0) - 7.0 ; 
  IF F > 0.0 THEN 
   XP := XM 
  ELSE IF F < 0 THEN 
   XN := XM 
 UNTIL (ABS (XP - XN) < 0.001) or (F = 0.0) ; 
 WRITELN (ROOT =  , XM) 
END. 



 

 
{Finding the cubic roots of some positive numbers  
   by a given iterative formula} 
FOR i := 1 TO 10 DO 
BEGIN 
 WRITE (Enter y) ; 
 READLN (y) ; 
 x := y / 3.0 ; 
 REPEAT 
  xnew := (2.0 * x + y / SQR (x)) / 3.0 ; 
  d := xnew - x ; 
  x := xnew ; 
 UNTIL ABS (d) < 1E - 5 ; 
 WRITELN (y = , y , cubic root = , xnew) 
END ; 
   

    

 Y  

   
 

 X = Y / 3  
   

 
 XNEW = (2X + Y / X2) /3  
   
   

 |XNEW - X| <  Y , XNEW 

    

   

   
 X = XNEW  

 
 

PROGRAM Pilgrimage (INPUT , OUTPUT) ; 
{To find the number of pilgrims arriving by land, by sea, and by 

air} 
VAR 



 

 NL , NS , NA , N , K : INTEGER ; 
 PL , PS , PA : REAL ; 
BEGIN 
 NL := 0 ; NS := 0 ; NA := 0 ; 
 REPEAT 
  WRITE (Enter K) ; 
  READLN (K) ; 
  IF K = 1 THEN NL := NL + 1 
  ELSE IF K = 2 THEN NS := NS + 1 
  ELSE IF K = 3 THEN NA := NA + 1 
 UNTIL K = 4 ; {K = 4 indicates the end of data} 
 N := NL + NS + NA ; 
 WRITELN (NL = , NL , NS = , NS , NA = , NA , N = , N) 
; 
 {Calculate the Percentages} 
 PL := NL / N ; 
 PS := NS / N ; 
 PA := NA / N 
 WRITELN (PL = , PL , PS = , PS , PA = , PA) 
END. 

 
{To calculate the numbers of students in different sections} 
NB := 0 ; NG := 0 ; M := 0 ; L := 0 ; 
WRITE (Enter I , J , K ) ; 
READLN (I , J , K) ; 
WHILE K <> 3 DO 
 BEGIN 
  IF (J = 1) OR (J = 2) THEN NB := NB + 1 ; 
  IF (J = 51) OR (J = 52) THEN NG := NG + 1 ; 
  IF (J = 51) AND (K = 2) THEN M := M + 1 ; 
  IF (J = 2) AND (K = 1) THEN L := L + 1 ; 
  WRITE (Enter I , J , K) ; 
  READLN (I , J , K) ; 
 END ; 
PM := M / NG * 100.0 ; 
PL := L / NB * 100.0 ; 
WRITELN (NB = , NB , NG = , NG , M = , M , 
   L = , L , PM = , PM , PL = , PL) 

 

PROGRAM Bacteria (INPUT , OUTPUT) ; 



 

 {Population of a bacteria culture. 
   f : is the population multiplication factor at time t} 
CONST ALFA = 0.0289 ; 
VAR i : INTEGER ; 
 t , q , f , term : REAL ; 
BEGIN 
 READLN (t) 
 q := Alfa * t ; 
 term := 1.0 ; f := 1.0 ; 
 FOR i := 1 TO 9 DO 
  BEGIN 
   term := term * q / i ; 
   f := f + term 
  END ; 
 WRITELN (Pop. Mul. Factor = , f) 
END. 

 
PROGRAM Series (INPUT , OUTPUT) ; 
 {Evaluating a convergent series with a high efficiency 
    (short execution time and small memory space)} 
VAR i : INTEGER ; 
 x , sum , term : REAL ; 
BEGIN 
 READLN (x) ; 
 sum := 0.0 ; term := 1.0 ; i := 1 ; 
 WHILE ABS (term) >= 1E - 5 DO 
  BEGIN 
   sum := sum + term ; 
   term := -term * x / i 
   i := i + 1 
  END ; 
 WRITELN (G (x) = , sum) 
END. 

 
PROGRAM Triangle (INPUT , OUTPUT) ; 
 {To determine whether or not three given numbers can 
    form the sides of a triangle} 
VAR 
 A , B , C : REAL ; 
BEGIN 
 WRITELN (Enter A , B , C) ; 



 

 READLN (A , B , C) ; 
 REPEAT 
  IF (A < B + C) AND (B < A + C) AND (C < A + B) 
  THEN WRITELN (A = , A , B = , B , C = , C ,  
      P = , A + B + C) 
  ELSE 
   WRITELN (A = , A , B = , B , C = , C , 
      Not a triangle) ; 
  WRITELN (Enter A , B , C) ; 
  READLN (A , B , C) 
 UNTIL 
  A < 0.0 
END. 

 

 S = 0  
 
 

  

 I = 1  
 
 

  

          Y = 2I 
Z = 1.0/Y 
S = S + Z 

 

 
 

  

  
I , Y , Z , S 

 

 
 

  

  I = I + 1 
   

 Z  10-6  


{CALCULATING POWERS OF TWO, THEIR RECIPROCALS, 
AND PARTIAL SUMS OF THE RECIPROCALS} 
VAR 
 I , Y : INTEGER ; 
 S , Z : REAL ; 
BEGIN 



 

 S := 0.0 ;  I := 1 ;  Z := 1.0 ; 
 WRITELN (POWERS     EXPONENTS        , 
      FRACTIONS        SUMS) ; 
 WHILE  Z > 1E - 6 DO 
  BEGIN 
   Y := EXP (I * LN (2)) ; 
   Z := 1.0 / Y ; 
   S := S + Z ; 
   WRITELN (I , Y , Z , S) ; 
   I := I + 1 
  END 
END. 

 
PROGRAM Current (INPUT , OUTPUT) ; 
 {Current - Frequency Relation in an Electric Circuit} 
CONST PI = 3.14159265 ; 
VAR   E , L , C , R , W , D , Fmin , Fmax , F , I  : REAL ; 
BEGIN 
 READLN (E , L , C , R , Fmin , Fmax , D) ; 
 F := Fmin ; 
 WHILE F <= Fmax DO 
  BEGIN 
   W := 2 * PI * F ; 
   I := E / SQRT (R*R + SQR (W*L - 1.0 / (W*C))) ; 
   WRITELN (F = , F , I = , I) ; 
   F := F + D 
  END 
END. 

 

Program Positive (input, output); 
var 
 elt, i, n, np, P : integer; 
Begin np := 0; P:= 1; 
 writeln (Enter n); 
 readln (n); 
 For i := 1 to n do 
  begin 
   Writeln (enter an elt); 
   readln (elt); 
   if elt > 0 then 



 

   begin 
     np := np + 1; 
     P := P * elt 
    end 
  end ; 
 writeln (np = , np); 
 writeln (P =  P) 
End. 

 

PROGRAM Counting (INPUT, OUTPUT); 
VAR 
 n, np, nn, nz, m, i : integer; 
BEGIN 
 np := 0; nn := 0; nz := 0; 
 Writeln (enter the number of elements); 
 Readln (n); 
 For i := 1 to n Do 

 begin 
   Writeln (Enter an element); 
   Readln (m); 
   IF m > 0 then np := np + 1 

  Else if m < 0 then nn := nn + 1 
   Else nz := nz + 1 

 end; 
 Writeln (number of positive elts = , np); 
 Writeln (number of negative ellts = , nn); 
 Writeln (number of zero elts = , nz) 
END. 

 

Program Marks (INPUT, OUTPUT); 
VAR 
 m1, m2, m3, m4, avg, large : REAL; 
 i :  INTEGER; 
BEGIN 
 large := 0.0; 
 For i := 1 To 30 Do 

 begin 
   Writeln (Enter the 4 marks of a student); 
   Readln (m1, m2, m3, m4); 
   avg := (m1 + m2 + m3 + m4) / 4.0; 



 

   Writeln (avg (, i : 2, ) = , avg); 
   IF avg > large then 
    large := avg 

 end; 
 Writeln (highest average mark = , large) 
END. 

 

Program Odd (input, output); 
Var n, i, number, sum : integer; 
Begin 
 Writeln (Enter the value of n) ; 
 Readln (n); 
 sum := 0; 
 For i := 1  To  n  Do 
  begin 
   Writeln (Enter a number) ; 
   Readln (number ) ; 
   if (number mod 2 = 1) and 
       (number mod 3 = 0) then 
    sum := sum + number 
  end; 
 Writeln (sum = , sum) 
End. 

 

Program Triplets (output); 
Var i , j , k  :  integer; 
Begin 
 For i := 1  To  9  Do 
  For j := 1  To  9  Do 
   For k := 1  To  9  Do 
    if 2*j  =  i + k  then 
     Writeln ((, i ,  ,  , j ,  ,  , k , )) 
End. 

 

Program Temperature (input, output); 
Var 
 Temp, Avg, i , sum : integer; 
Begin sum := 0; 
 For i := 1  To  24  Do 
  begin 



 

   Writeln (Enter a temp); 
   readln (Temp); 
   sum := sum + Temp; 
  end; 
 Avg := round (sum / 24); 
 Writeln (Avg. Temp. = , Avg) ; 
 Case Avg of 
  -10..9   :  Writeln (Avg. temp. = , Avg,  very cold) ; 
   10..19 :  Writeln (Avg. temp. = , Avg,  cold) ; 
   20..29 :  Writeln (Avg. temp. = , Avg,  mild) ; 
   30..39 :  Writeln (Avg. temp. = , Avg,  hot) ; 
   40..59 :  Writeln (Avg. temp. = , Avg,  very hot) 
 end ; 
End. 

 

Program Temperature (input, output) ; 
Var 
 i, temp, max, min : integer ; 
Begin 
 max := -maxint; min := maxint ; 
 For i := 1  to  24  do 
 begin 
  writeln (Enter a temp) ; 
  readln (temp) ; 
  if temp > max then max := temp ; 
  if temp < min then min := temp 
 end ; 
 Writeln (max. temp. is : , max) ; 
 Writeln (min. temp. is : , min) 
End. 

 

PROGRAM PVT (OUTPUT) ; 
CONST a = 0.0299 ; 
VAR  V  :  REAL ; 
 i, j, P, T : INTEGER ; 
BEGIN WRITELN (P            T            V) ; 
 FOR  i := 30  To  40  DO 
  BEGIN 
   P := 5 * i ; 
   FOR  j := 2  To  10  Do 



 

    BEGIN 
     T := 50 * j ; 
     V := a * (T + 460) / P ; 
     WRITELN (P, T, V) 
    END 
  END 
END. 

  

Program CarValues (input, output) ; 
Var  i :  integer ; 
 value  :  real ; 
Begin 
 Writeln (Enter initial value) ; 
 readln (value) ; 
 For i := 1  to  10  do 

 begin 
   value := 0.8 * value ; 

   writeln (year = , i : 3, value = , value : 10 : 3) 
 end 

End. 
 

Begin 
 Writeln (Enter initial value) ; 
 readln (value) ; 
 i := 0 ; 
 repeat 
  i := i+ 1; 
  value := 0.8 * value 
  writeln (year = , i : 3, value = , value : 10:3) 
 until value < 700.0 
End. 

 

PROGRAM NumberType (INPUT, OUTPUT); 
VAR 
 N, i, sum : INTEGER; 
BEGIN 
 WRITELN (ENTER AN INTEGER NUMBER) ; 
 READLN (N) ; 
 WRITELN (Divisors of N are) ; 
 sum := 0.0 ; 



 

 For i := 1  To  N Div  2  Do 
  IF  N mod i = 0 THEN 
   BEGIN 
    WRITELN (i) ; 
    sum := sum + i 
   END ; 
 WRITELN (sum of divisors = , sum); 
 IF n = sum THEN 
   WRITELN (N is a perfect number) 
 ELSE IF n < sum THEN 
   WRITELN (N is a deficient number) 
 ELSE 
   WRITELN (N is an abundant number) 
END. 

 

Program Word Count (input, output) ; 
Const 
 Space =  ; 
 FullStop =  .  ; 
Var 
 NextChar  :  char ; {character input from keyboard} 
 Words  :  integer ; { number of words in sentence} 
begin 
 Words := 1 ; {initialise word count to 1} 
 Writeln (input sentence - terminate with full stop); 
 read (NextChar); 
 while NextChar <> Fullstop do 
  begin 
   {count number of spaces between words} 
   if NextChar  =  space then 
    words := words + 1; 
   {end if} 
   read (NextChar) 
  end; 
 Writeln; 
 Writeln (number of words in sentence  , words : 3) 
end. 

  

input sentence - terminate with full stop  
Be in the world as though you were a stranger or a wayfarer.  



 

number of words in sentence  13 
 

Program Isotope ; 
Const a = 50 ;  H = 28 ; 
Var 
 year : integer ; 
 r      : real ; 
Begin 
 For year := 1 To 50 Do 
  begin 
   r := a * Exp (-0.693 * year / H) ; 
   writeln (year, r) 
  end 
End. 

 

Program MathRelation ; 
Var i, n, S, L, R : integer ; 
Begin 
 For n := 10 to 20 do 

 begin 
   S := 0; R := 0 ; 
   For i := 1  to  n  do 

  begin 
   S := S + i ; 
   R := R + i * i * i 

 end ; 
  L := S * S ; 

    Writeln (L= , L , R = , R) ; 
  If L = R then 

    Writeln (For n= , n, relation is true) 
  end 
End. 

  

Begin S := 0 ; R := 0 ; 
 For i := 1  to  9  do 
  begin 
   S := S + i ; 
   R := R + i * i * i 
  end ; 
  For i := 10  to  20  do 



 

  begin 
    S := S + i ; 
    R := R + i * i * i ; 
    L := S * S ; 
    Writeln (L = , L ,  R = , R) ; 
    If L = R then 
     Writeln (For n = , i , relation is true) 
   end 
End. 

 

Program Zakat (input, output) ; 
Var 
 S, P, A, Z, TZ : real; n, i : integer ; 
Begin 
 Writeln (Enter P, S, n) ; 
 readln (P, S, n) ; 
 A := 85 * P ; 
 TZ := 0.0 ; 
 For i := 1 to n do 

 begin 
  if  S > = A then 

    Z := S/40.0 
   else 
    Z :=  0.0 ; 
   S := S - Z ; 
   TZ := TZ + Z ; 

  writeln (i = , i , Z = , Z , S = , S) 
  end ; 
 Writeln (TZ = , TZ) 
End. 

 

Program SelfReckoning ; 
Var  
 i, Number, Count : integer ; 
 Answer : Char ; 
Begin 
 Count := 0 ; 
 For i := 1  To 15 do 
  begin 
   Writeln (Enter Number, Answer) ; 



 

   readln (Number, Answer) ; 
   if Answer = Y then 
    Count := Count + 1 
  end ; 
 Writeln (Count = , Count) 
End. 

 

program Measurements, (input, output); 
 {This program finds the percentage of measurements 
 that are greater than 10.0} 
Var 
 value, count : real ; 
 i : integer ; 
begin 
 count := 0.0 ; 
 for i := 1  to  50  do 
  begin 
   readln (value) ; 
   if value > 10.0 then 
    count := count + 1.0 
  end ; 
 value :=  (count / 50.0) * 100.0 ; 
 writeln (value: 5: 1,  PERCENT OF THE MEASUREMENTS  

    ARE GREATER THAN 10.0) 
end. 

 

program series (input, output) ; 
 {This program approximates sin(x) using an infinite series.} 
Var 
 sine, x, term, index: real ; 
 i : integer ; 
begin 
 x := 2.5 ; 
 term := x ; 
 sine := term ; 
 index := 2.0 ; 
 for i := 2  to  20  do 
  begin 
   if not odd (i) then 
    begin 



 

           term := -
term*sqr(x)/(index*(index+1.0)); 
           sine := sine + term 
    end ; 
   index := index + 1.0 
  end ; 
 Writeln ; 
 Writeln (THE APPROIXMATION OF SINE (2.5) IS , sine) 
end. 

 

Program Numbers ; 
{ 
 This program accepts numbers from the user and finds the 
largest, smallest, the average, range, variance, and standard deviation 
of the numbers typed. 
} 
Var 
 N,    {input    - number of data items} 
 Number,  {input    - data item} 
 Largest,  {output -  largest value} 
 Smallest,  {output -  smallest value} 
 Range : Integer; {output -  range of values} 
 Variance,  {output -  variance of data} 
 StdDev,  {output -  standard deviation} 
 Average : Real; {output -  average value} 
 I,   {loop control} 
 Sum,   {sum of values} 
 SumSqr : Integer;{sum of squared values} 
begin {Numbers} 
{Get N, make sure its positive.} 
Write (enter the number of values to be read: ) ; 
ReadLn (N) ; 
while N < = 0 do 
 begin 
  WriteLn (The number must be positive. ) ; 
  Write (Enter the number of values to be read: ) ; 
  ReadLn (N) 
 end; {while} 
{Get first value, initialize counters} 
Sum := 0 ; 
SumSqr := 0 ; 



 

Largest := -MaxInt ; 
Smallest := MaxInt ; 
{Get the N values, update Largest, Smallest, Sum} 
for I := 1  to  N  do 
 begin 
  {Get next value} 
  Write (Enter a value: ) ; 
  ReadLn (Number) ; 
  {Check for new max or min} 
  if Number > Largest then 
   Largest := Number ; 
  if Number < Smallest then 
   Smallest := Number ; 
  Sum := Sum + Number ; 
  SumSqr := SumSqr + Sqr (Number) ; 
 end; {for} 
{Compute statistics and print the results} 
Average := Sum / N ; 
Range :=  Largest - Smallest ; 
Variance := SumSqr - Sqr (Sum) / N ; 
StdDev := SqRt (Variance / (N - 1)) ; 
WriteLn ; 
WriteLn (Largest value:  , Largest : 6) ; 
WriteLn (Smallest value:  , Smallest : 6) ; 
WriteLn (Range of values: , Range : 6) ; 
WriteLn (Average value:  , Average : 6: 2) ; 
WriteLn (Variance:   , Variance : 6: 2) ; 
WriteLn (Standard Deviation  , StdDev : 6: 2) ; 
WriteLn 
end. {Numbers} 

 

program LumberTable ; 
{ 
Calculates the engineering properties of lumber and displays the 
information in a  table. 
} 
Var 
 Base,    {width of board in inches} 
 Height  :  Integer; {length of board in inches} 
 Cross,   {cross sectional area} 
 Moment,   {moment of inertia} 



 

 Section  :  Real ;  {section modulus} 
begin {LumberTable} 
 {Display table headings} 
 WriteLn (Engineering Properties of Lumber  : 50) ; 
 WriteLn (Board :15, Cross :15, Moment :15,Section :15) ; 
 WriteLn ((inches)  : 15, Sectional : 15, Of Inertia : 15,  

Modulus : 15); 
{Calculate and display properties for each board} 
Height := 2; 
while Height <= 10 do 
 begin 
  Base := Hieght; 
  while Base <= 12 do 
   begin 
    Write (Base : 8, -by-, Hieght) ; 
    Cross := Base * Height ; 
    Section := Cross * Height / 6 ; 
    Moment := Section * Height / 2 ; 
    WriteLn (Cross : 15: 2, Moment : 15: 2, 
     Section : 15: 2); 
    Base := Base + 2 {next board Height} 
   end; {while} 
  WriteLn; 
  Height := Height + 2  {next board Height}  
 end; {while} 
end. {LumberTable} 

 
 

program FindTheNumber ; 
{ 
This program finds the position of the first and last occurrence in a 
sequence of integer input values of a target value. If the target value 
is not present, 0 is displayed as position. Input terminated by sentinel 
-1. 
} 
const 
 Target  =  12; {The number to search for} 
 Sentinel  =  -1; {Terminates data input} 
var 
 Item,   {input    - the input values} 



 

 FirstIndex,  {output - index of first Target} 
 LastIndex,  {output - index of last Target} 
 Index  :  Integer; {position of current Item} 
begin {FindNumber} 
 {Initialize loop variables} 
 FirstIndex := 0 ; 
 LastIndex := 0 ; 
 Index := 1 ; 
 {Get first Item} 
 Write (Enter first item (, Sentinel : 1,  to quit ) : ); 
 ReadLn (Item) ; 
 {Process each Item until sentinel} 
 while Item <> Sentinel do 
  begin 
   { 
Check current Item for target, update LastIndex, but update First 
Index only if no prior target values were found 
   } 
   if Item  =  Target then 
    begin 
     LastIndex := Index ; 
     if FirstIndex = 0 then 
      FirstIndex := Index 
    end; {if Item = Target} 
   {Get next item, update Index} 
   Write (Enter next item (, Sentinel : 1,  to quit) : ); 
   ReadLn (Item) ; 
   Index := Index + 1 
  end; {while} 
 if FirstIndex = 0 then 
  WriteLn (The value , Target : 1, was not entered, , 
     LastIndex = , LastIndex : 1, , 
    FirstIndex = , FirstIndex : 1, .) 
 else 
  begin 
   WriteLn (The value , Target : 1, first occurred, 
      at position , FirstIndex : 1); 
   WriteLn (and last occurred at position , 
     LastIndex : 1, .) 
  end {else} 
end. {FindTheNumber} 



 

 

program Grades; 
{ 
 This program reads a collection of exam scores in the range 1 
to 100, and counts  and prints the number of scores in the ranges 
90 - 100 (outstanding) , 60 - 89 (satisfactory), and 1-59 
(unsatisfactory). It also displays the average exam score. As each 
score is read, the category of each score is displayed. 0 is used as a 
sentinel for input. 
}  
const 
 OutstMin =  90 ; {cutoff  for  outstanding  score} 
 SatisMin  =  60 ; {cutoff  for  satisfactory  score} 
 Sentinel   =  0 ; {terminates input of scores} 
var 
 Score,   {input - test scores} 
 NumOutst,   {output - # outstanding} 
 NumSatis,   {output - # satisfactory} 
 NumUnsat : Integer; {output - # unsatisfactory} 
 AveScore : Real;  {output - average score} 
 NumScores : Integer; {number of scores} 
 SumScores : Real; {sum of scores} 
begin {Grades} 
 {Initialize counters and accumulator} 
 NumOutst := 0 ; 
 NumSatis := 0 ; 
 NumUnsat := 0 ; 
 NumScores  := 0 ; 
 SumScores := 0.0 ; 
 {Get first score} 
 Write (Enter first score (, Sentinel : 1,  to quit ) : ); 
 ReadLn (Score) ; 
 {Process scores until Sentinel is encountered} 
 while Score <> Sentinel do 
  begin 
   {Update totals} 
   NumScores := NumScores + 1 ; 
   SumScores := SumScores + Score ; 
   { 

Update appropriate category counter and write category of 
score. 
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   } 
   if Score >= OutstMin then 
    begin 
     WriteLn (Outstanding: 20) ; 
     NumOutst := NumOutst + 1 
    end {if outstanding} 
   else if Score >= SatisMin then 
    begin 
     WriteLn (Satisfactory: 20) ; 
     NumSatis := NumSatis + 1 
    end {else if satisfactory} 
   else 
    begin 
     WriteLn (Unsatisfactory : 20) ; 
     NumUnsat := NumUnsat + 1 
    end ; {else unsatisfactory} 
   WriteLn ; 
   {Get next score} 
   Write (enter next score (, Sentinel : 1, to quit): ); 
   ReadLn (Score) 
  end ; {while} 
 { 
 Check for empty input; if nonempty, compute average and  

display results. 
 } 
 if NumScores = 0 then 
  WriteLn (No scores were entered. ) 
 else 
  begin 
   AveScore  :=  SumScores / NumScores ; 
   WriteLn; 
   WriteLn (Number Outstanding: , NumOutst : 6) ; 
   WriteLn (Number Satisfactory: , NumSatis : 6) ; 
   WriteLn (Number Unsatisfactory: , NumUnsat: 6) 
; 
   WriteLn ; 
   WriteLn (Average Score: , AveScore : 6: 2) ; 
   WriteLn 
  end {else} 
end. {Grades} 



 

 

program Payroll ; 
{ 
This program processes the payroll for a company. 
INPUTS : 
 for each employee, his or her id number, hours worked, and  

hourly wage rate. An id of zero terminates input. 
OUTPUTS: 
 For each employee, id number and net pay. Total payroll and  

average amount paid. 
SPECIFICATION: 
 Net pay is computed based on time-and-a-half for hours worked  

over 40, and a deduction of 3.625 percent tax on gross salary. 
} 
const 
 OTLimit =  40;  {Overtime paid for excess} 
 OTRate  =  1.5;  {Rate for overtime} 
 TaxRate =  0.03625; {Tax rate} 
 Sentinel =  0;  {Terminates input} 
var 
 ID : Integer ;   {input - employee id number} 
 Hours ,   {input - empl. hours worked} 
 Rate ,   {input - empl. hourly wage} 
 NetPay ,   {output - empl. net salary} 
 TotalGross ,  {output - total gross payroll} 
 AveNet : Real ;  {output - average amount paid} 
 NumEmpl : Integer ; {number of employees} 
 TotalNet : Real ;  {total net payroll} 
 GrossPay : Real ;  {employee gross pay} 
begin {Payroll} 
 {Initialize counters and accumulators} 
 TotalNet := 0.0 ; 
 TotalGross := 0.0 ; 
 NumEmpl := 0 ; 
 {get first employee data} 
 Write (Enter employee id (,Sentinel : 1,  to quit) : ) ; 
 ReadLn (ID) ; 
 {Process employees} 
 while ID <> Sentinel do 
  begin 
   {Read input data for current employee} 
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   Write (enter hours worked for employee, 
   ID:1, : ) ; 

   ReadLn (Hours) ; 
   Write (Enter hourly wage rate for employee , 

    ID : 1, : ); 
   ReadLn (Rate) ; 
   {Find gross and net pay for this employee} 
   if Hours > OTLimit then 
    GrossPay := Rate * 40 + 
     OTRate * Rate * (Hours - OTLimit) 
   else 
    GrossPay := Rate * Hours ; 
   NetPay := GrossPay - GrossPay * TaxRate ; 
   WriteLn (Net pay for employee , ID : 1,  is $, 
     NetPay : 4: 2) ; 
   WriteLn; 
   {update counters and accumulators} 
   TotalNet := TotalNet + NetPay ; 
   TotalGross := TotalGross + GrossPay ; 
   NumEmpl := NumEmpl + 1 ; 
   {Get next id} 
   Write (Enter next employee id (, Sentinel : 1, 
     to quit): ) ; 
   ReadLn (ID) 
  end; {while} 
  {Compute average and print summary data} 
  if  NumEmpl = 0 then 
   WriteLn (No employees were processed. ) 
  else 
   begin 
         AveNet  :=  TotalNet / NumEmpl ; 
        WriteLn ; 
        WriteLn (Total gross payroll: ,TotalGross:7:2) 
; 
        WriteLn  (Average net pay: , AveNet:7:2) ; 
        WriteLn 
   end {else} 
end. {Payroll} 

 

program Inventory ; 
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{ 
This program updates inventory records in a distributing company. 
INPUTS 

Initial inventory for each of 4 items. Each item is coded by a 
number: 1, 2, 3, and 4. Each sale or purchase is read, a purchase 
amount being positive and a sale being negative. A zero code 
terminates input. 

OUTPUTS 
 Final inventory for the week. 
ASSUMPTION 
 Inventory is always sufficient to cover all sales for the week. 
} 
const 
 Sentinel = 0; {terminates input} 
var 
 ID,   {input - item code} 
 Transaction, {input - sale or purchase amount} 
 It1Inv,  {input / output - Item 1 inventory} 
 It2Inv,  {input / output - Item 2 inventory} 
 It3Inv,  {input / output - Item 3 inventory} 
 It4Inv  {input / output - Item 4 inventory} 
    : Integer; 
begin {Inventory} 
 {Read initial inventories} 
 Write (Starting inventory for Item 1: ) ; 
 Readln (It1Inv) ; 
 Write (Starting inventory for Item 2: ) ; 
 Readln (It2Inv) ;  
 Write (Starting inventory for Item 3: ) ; 
 Readln (It3Inv) ; 
 Write (Starting inventory for Item 4: ) ; 
 Readln (It4Inv) ; 
 writeLn ; 
{Process transactions} 
Write (Enter ID of transaction (,Sentinel:1,  to quit) : ) ; 
ReadLn (ID) ; 
while ID <> Sentinel do 
 begin 
  {Get transaction amount} 
  Write (Enter transaction amount: ) ; 
  readLn (Transaction) ; 
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  {Process transaction, ingnoring illegal IDs} 
  if ID = 1 then 

  It1Inv := It1Inv + Transaction 
  else if ID = 2 then 
   It2Inv := It 2 Inv + Transaction 
  else if ID = 3 then 
   It3Inv := It3Inv + Transaction 
  else if ID = 4 then 
   It4Inv := It4Inv + Transaction 
  else 
   WriteLn (Invalid Code, transaction ignored. ) ; 
  WriteLn ; 
  {Get next item ID} 
  Write (Enter item ID (, Sentinel : 1,  to quit): ) ; 
  ReadLn (ID) 
 end; {while} 
 {Display final inventories} 
 WriteLn ; 
 WriteLn ( End - of -Week Inventories) ; 
 WriteLn (--------------------------------) ; 
 WriteLn (Item 1      , It1Inv : 8) ; 
 WriteLn (Item 2      , It2Inv : 8) ; 
 WriteLn (Item 3      , It3Inv : 8) ; 
 WriteLn (Item 4      , It4Inv : 8) 
end. {Inventory} 

 

program Inventory ; 
{ 
A menu driven program updates inventory records for a distributing 
company 
} 
var 
 Choice : Char; {input - menu selection} 
 ID,   {input - item code} 
 Transaction, {input - sale or purchase amount} 
 It1Inv,  {input / output - Item 1 inventory} 
 It2Inv,  {input / output - Item 2 inventory} 
 It3Inv,  {input / output - Item 3 inventory 
 It4Inv  {input / output - Item 4 inventory} 
   : Integer ; 
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begin {Inventory} 
 repeat 
{Display program menu choices to the user.} 
 WriteLn ( INVENTORY ANALYZER: ) ; 
 WriteLn ((E)nter Inventory) ; 
 WriteLn ((P)urchase an item) ; 
 WriteLn ((S)ell an item) ; 
 WriteLn ((D) isplay Inventory) ; 
 WriteLn ((Q)uit Program) ; 
 WriteLn ; 
 Write (Type first letter of your choice > ) 
ReadLn (Choice) ; 
WriteLn ; 
if (Choice = E) or (Choice = e) then 
 begin 
  Write (Starting inventory for Item1: ) ; 
  Readln (It1Inv) ; 
  Write  (Starting inventory for Item2: ) ; 
  Readln (It2Inv) ; 
  Write (Starting inventory for Item3: ) ; 
  Readln (It3Inv) ; 
  Write (Starting inventory for Item4: ) ; 
  Readln (It4Inv) ; 
  WriteLn 
 end {Enter Inventory} 
else if (Choice = P) or (Choice  = p) then 
 begin 
  Write (enter ID of item to purchase > ) ; 
  ReadLn (ID) ; 
  Write (enter amount purchased > ) ; 
  ReadLn (Transaction) ; 
 {Process transaction, ignoring illegal IDs} 
  if ID = 1 then 
   It1Inv := It1Inv + Transaction 
  else if ID = 2 then 
   It2Inv := It2Inv + Transaction 
  else if ID = 3 then 
   It3Inv := It3Inv + Transaction 
  else if ID = 4 then 
   It4Inv := It4Inv + Transaction 
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  else 
   WriteLn (Invalid Code, transaction ignored. ) ; 
  WriteLn ; 
 end {Purchase an item} 
else if (Choice = S) or (choice = s) then 
 begin 
  WriteLn ; 
  Write (Enter ID of item to sell > ) ; 
  ReadLn (ID) ; 
 
  Write (Enter amount sold > ) ; 
  ReadLn (Transaction) ; 
  {Process transaction , ignoring illegal IDs } 
  If ID = 1 then 
   It1Inv := It1Inv - Transaction 
  else if ID = 2 then 
   It2Inv := It2Inv - Transaction 
  else if ID = 3 then 
   It3Inv := It3Inv - Transaction 
  else if ID = 4 then 
   It4Inv := It4Inv - Transaction 
  else 
   WriteLn (Invalid Code , transaction ignored.) ; 
  WriteLn ; 
 end {Sell an item} 
else if (Choice = D) or (Choice = d) then 
 begin 
  WriteLn ; 
  WriteLn ( End-of-Week Inventories) ; 
  WriteLn (-----------------------------) ; 
  WriteLn (Item1       , It1Inv : 8) ; 
  WriteLn (Item2       , It2Inv : 8) ; 
  WriteLn (Item3       , It3Inv : 8) ; 
  WriteLn (Item4       , It4Inv : 8) ; 
  WriteLn  
 end {Display Inventory} 
else if (Choice = Q) or (Choice = q) then 
 WriteLn (Program execution terminated. ) 
else 
 begin 
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  WriteLn  (Bad menu code. ) ; 
  WriteLn 
 end 
until (Choice = Q) or (Choice = q) 
end. {Inventory} 

 

program Savings ; 
{ 
This program reads weekly transactions for all savings accounts and 
prints a summary report. 
INPUT FORMAT : 
Each savings account is represented as follows: 
 Line 1: I   --  Column 1 
   Account Num --  Columns 3-9 
   Starting Balance --  Columns 11-20 
 Line 2, 3, .. 
 (possibly none if no transactions for the week) 
   Transaction type       -- Column 1 
   Transaction amount  -- Columns 11-20 
 Last Line: Sentinel Z      -- Column 1 
OUTPUT: 
A summary table showing the account number and the balance 
following each transaction. If the account balance becomes negative 
after any transaction that fact is noted, and the transaction is 
processed. 
Note: A bad transaction code will cause a data line to be discarded. 
} 
const 
 Max = 6;   {# accounts to process} 
var 
 Code : Char;    {input - transaction code} 
 I,      {loop control} 
 Account : Integer ; {input / output -  account number} 
 Amount,     {input - transaction amount} 
 Balance : Real ;    {input / output - account balance} 
begin {Savings} 
 {Display table heading} 
 WriteLn ( SAVINGS ACCOUNT WEEKLY SUMMARY); 
 for I := 1 to Max do 
  begin 
   {Get initial data} 



 

   WriteLn; 
   WriteLn (Enter initial account data. ) ; 
   Read (Code) ; 
   {Discard bad records.} 
   while (Code <> I)do 
    begin 
     ReadLn; 
     WriteLn (Bad initial data, re-enter. ) ; 
     Read (Code) 
    end; {while} 
   {Get account number and initial balance.} 
   ReadLn (Account, Balance) ; 
   WriteLn (Account: , Account : 6, 

    Balance: , Balance : 4: 2); 
    {Process remaining transactions.} 
    repeat 
  WriteLn ; 
  WriteLn (Enter next transaction record. ) ; 
  Read (Code) ; 
  if Code in [D, W, Z] then 
   begin 
    case Code of  
     D : begin 
      ReadLn (Amount) ; 
      Balance := Balance +Amount 
      end; {Deposit} 
     W : begin 
      ReadLn (Amount) ; 
      Balance := Balance - amount 
      end; {Withdrawal} 
     Z : begin 
      ReadLn; 
      WriteLn(No more changes.) 
      end {Last Transaction} 
    end; {case} 
    {Display account balance} 
    WriteLn (  : 14, Balance: , Balance : 4: 2) ; 
    {Check for negative account balance} 
    if Balance < 0 then 
     WriteLn (Your balance is negative. ) ; 
    WriteLn 
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   end {if} 
  else 

 begin 
    WriteLn (Bad transaction code. ) ; 
    ReadLn 

  end {else} 
 until code = Z 

 end {for} 
end. {Savings} 

 

program TrackSpeed ; 
{ 
This program computes speeds for a runner in a mile race. It reads the 
time in minutes and seconds, and then computes and prints the speed 
in feet per second and meters per second. 
} 
const 
 FtPerMile = 5280 ;   {Conversion - feet per mile} 
 FtPerKm = 3282 ;   {Conversion - feet per km} 
 SecPerMin = 60 ;    {Conversion - Seconds per min} 
 MetersPerKm = 1000 ; {Conversion - meters per km} 
var 
 MinuteTime,   {input - runner’s time (minutes)} 
 SecondTime,    {input - runner’s time (seconds)} 
 Time,     {interm - total time in seconds} 
 SpeedFPS,    {output - speed in feet per sec} 
 SpeedMPS : Real;  {output - speed in meters per sec} 
begin {TrackSpeed} 
 Write (Enter the runner s time in minutes and ) ; 
 Write ( seconds : ) ; 
 Readln (MinuteTime ; SecondTime) ; 
 
 { Compute the time in seconds and the two speeds } 
 Time := SecPerMin * MinuteTime + SecondTime ; 
 SpeedFPS := FtPerMile / Time ; 
 SpeedMPS := (SpeedFPS / FtPerKm) * MetersPerKm ; 
 
 { Display the results } 
 WriteLn (If a runner finishes a mile run in  , 
   MinuteTime:3:1,  minutes and , 
   SecondTime:4:2,  seconds, ) ; 
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 Write (his or her speed was , SpeedFPS:4:2, 
    feet per second, or ) ; 
 Writeln (SpeedMPS:4:2,  meters per second. ) 
end. {TrackSpeed} 
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 
 

a  ? 7 6 5 4 3 2 1 
b  1 4 9 -2 -2 -2 -2 -2 
c  0 ? -1 ? -2 ? ? ? 

 
10, 6, 10, 10, 15, 16, 17, 18, 19, 20 

  

A  [1] := 1 ; 
A  [2] := 2 ; 
A  [3] := 3 ; 

A  [4] := 4 
A  [2] := A [2] + A [1] := 2+1 = 3 ; 
A  [3] := A [3] + A [2] := 3+3 = 6 ; 
A  [4] := A[4] + A[3] := 4 + 6 = 10 

  

A  [1] =  1 
A  [2] =  3 
A  [3] =  6 
A  [4] =  1 0 

 
k  [1] = 5 

k  [2] = 10 
k  [3] = 15 
k  [4] = 20 
k  [5] = 15 

  

A  [1] :=  1 
A  [4] := -1 
A  [2] :=  3 
A  [5] :=  2 
A  [3] :=  5 
A  [6] :=  7 

A  [1] :=  A  [4] - A  [1] = -1-1 = -2 ; 
A  [2] :=  A  [5] - A  [2] =  2-3 = -1 ; 

A  [3] :=  A  [6] - A  [3] = 7-5 = 2  

 
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  

for  i  =  1  A  =  -2 
for  i  =  2  A  =  -1 
for  i  =  3  A  =  2 
for  i  =  4  A  =  -1 
for  i  =  5  A  =  2 
for  i  =  6  A  =  7 

 
avar A : array [1..8] of integer ; 
bvar NewArray : array [1..10] of real ; 
cfor   j := 1 to N do score [ j ] := 0 ; 

d 

e................................. 
for row := 1 To 5 Do 
for col := 1 To 6 Do 
................................. 

 
Program Series ; 
Var i : integer ; 
 X,Y : array [1..20] of integer ; 
 sum : real ; 
Begin   sum := 0.0 ; 
 For i := 1  To  20  Do  begin 
  readln (X[i], Y[i]) ; 
  sum := sum + X[i] / Y[i] 
  end ; 
 Writeln (sum) 
End. 

  

Until (Continue <> Y ) or (Counter  >  10) 

  

While  (Continue  =  Y) and (Counter  <=  10) do 
 begin 
  Write (Enter a name for the list : ) ; 
  ............... 
  ............... 
  readln (Continue) 

 end 
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 
  

sum := 0.0  ; 
FOR i := 1 TO 6 DO 

 sum := sum + G[i , 3] ; 

  
FOR j := 1 TO 9 DO 

 G[3 , j] := G[1 , j] + G[2 , j] ; 

  
FOR j := 1 TO 9 DO 

 G[4 , j] := 0.0 ; 
 

FOR i := 1 TO 15 DO 
 Diag [i] := MAT [i , i] 

  

PR := 1.0 ; 
FOR i := 1 TO 15 DO 

 PR := PR * Diag [i] ; 

 
 

sum := 0.0 ; 
FOR i := 0 TO 49 DO 

 sum := sum + SQR (A[2 * i + 1) ; 
S  =  SQRT (sum) ;  

WRITELN (S =, S ) ; 

 
j := 1 

while (A[j] >= 0) and (j <= 40) do 
 j := j + 1 ; 

if j <= 40 then 
 i := j 

else  
 i := 0 ; 

writeln (i = , i) ; 
  

var  
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 found :  boolean ; 
 -------- 
 -------- 
begin 
 found :=  false ; 
 j :=  1 ; 
 While ( j <= 40 ) and (not found) do  
        if  A[ j] < 0 then 
    found := true 
      else 
     j := j + 1 ; 
 if found then  
       i := j 
 else 
       i := 0 ; 
 Writeln (i =  , i) ; 

 
READLN (N)  ; 

FOR i  := 1 TO N DO 
 READ ( Y [i])  ; 

sum := 0.0 ; 
FOR i :=  1  TO  N  DO 

 sum  := sum + Y [i]  ; 
Avg  := sum / N ; 

       { calculate the standard deviation } 
sum  :=  0.0 ; 

FOR i := 1 TO N DO  
 sum := sum + SQR ( Y[i]) ; 

SD := SQRT (sum / N - SQR (Avg)) ; 
WRITELN (Avg = , Avg , SD = , SD)  

 

smsqrt := 0.0 ; 
FOR i := 1 TO 50 DO 

 smsqrt := smsqrt + SQRT(A[i]) ; 
WRITELN (smsqrt = , smsqrt) 

 {Find largest element} 
Amax := A[1] ; 

FOR i := 2 to 50 DO  
 IF Amax < A[i] THEN Amax := A[i] ; 

WRITELN (largest element = , Amax) ; 
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 {Normalized Values} 
 FOR i := 1 TO 50 DO 
  BEGIN 
   B[i] := A[i] / Amax ; 
   WRITELN (B[ , i : 2 , ] = , B[i]) 
  END ; 

 
Big := A[1] ; N := 1 ; 

FOR i :  = 2 TO 45 DO 
 IF ABS (BIG) < ABS (A[i]) THEN 
  BEGIN 
   BIG := A[i] ; N := i        
  END ; 

WRITELN (BIG = , BIG , N =  , N) 

 
S :=  0.0 ; 

FOR i := 1 TO 5 DO  
 S := S + Score [i] ; 

small := Score [1] ; 
FOR  i := 2 TO 5 DO 

 IF small > Score [i] THEN 
  small :=  Score [i] ; 

Av := (S - small) / 4.0  ;  
WRITELN (Average  = , AV)  

 

FOR i := 1 TO 24 DO 
 FOR j := 1 TO 40 DO  
  IF L [i] = M[j] THEN 
   WRITELN (L [i]) ; 

 

PROGRAM Polynomial (INPUT , OUTPUT) ; 
VAR 

 i  , n : INTEGER  ; 
 A     : array [0..15] OF REAL ; 
 x , y : REAL ; 

BEGIN 
 READLN (n) ; 
 FOR i :=  0 TO n DO READ (A[i]) ; 
 READLN (x) ; 
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 y :=  A[0] ; 
 FOR i := 1 TO n DO 
  y := y + A[i] * EXP (i * LN (x))  ; 
 WRITELN (x = , x , y = , y) 
END. 

 

sum := 0.0  ; 
FOR i := 1 TO 500 DO 

 sum := sum +  D [i] ;  
BIG := D [1] ;  

FOR i := 2 TO 500  DO  
 IF BIG < D [i] THEN BIG := D [i] ;  

N := 0 ;  
FOR i := 1 TO 500 DO  

 IF D [i] > 100.0 THEN N := N + 1 ;  
WRITELN (sum = , sum, BIG = , BIG, N = , N) 

 

{sum of products of corresponding elements of odd order} 
S := 0.0 ; i := 1 ;  

WHILE i <= N DO 
 BEGIN  
  S := S + A [i] * B[i] ;  
  i := i + 2 
 END ; 

{Composite Average of Absolute Values}  
sum := 0.0 ;  

FOR i := 1 TO N DO  
 sum := sum + ABS(A[i] ) + ABS (B[i]) ;  

AV := sum / (2.0 * N) ;  
{Newton’s Formula for computing xnew} 

PX := A[1] ; 
FOR i := 1 TO (N-1) DO 

 PX := PX + A[i+1] * EXP (i * LN(X)) ; 
PDX := 0.0 ;  

FOR i := 1 TO (N-1) DO 
 PDX := PDX + i * A[i+1] * EXP((i-1) * LN(X)) ;  

xnew := X - PX / PDX ; 
WRITELN (S = , S , AV = , AV, xnew = , xnew) 

 
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{Islamic Bank Program} 
ND := 0 ;  NL := 0 ; TD := 0.0 ; TL := 0.0 ;  

FOR j := 1 TO 1000 DO 
 IF A [j] > 0.0 THEN 
  BEGIN 
   ND := ND + 1 ; 
   TD :=  TD + A [j] 
  END 
 ELSE 
  BEGIN 
   NL :=  NL + 1 ; 
   TL :=  TL - A[j] 
  END ; 

WRITELN (ND =, ND, NL = , NL , TD = , TD,TL = ,TL) 
{Compute Profits / losses} 

FOR j := 1 TO 1000 DO 
 BEGIN 
  IF A[j] > 0.0 THEN 
   S[j] := TPL * A[j] / TD 
  ELSE 
   S[j] := 0.0 ; 
  WRITELN (A[, j : 4,] = , A[j] , S[ , j : 4,] = , S[j])  

 

{Bubble Sort Algorithm} 
 READ (n) ; 
 FOR i := 1 TO n DO READ (a [i])  ; 
 m := n ;  test := 1 ; 
 While (m <> 1) and (test <> 0) do 
  BEGIN 
   test := 0 ; 
   FOR j := 1 TO m-1 DO  
    IF a [j + 1] < a [j] THEN  
     BEGIN 
      temp := a [j] ; 
      a [j] := a [j+1] ; 
      a [j +1] := temp ; 
      test :=  1 
     END ; 
    m := m - 1 
  END ; 
 FOR i := 1 TO n DO WRITELN (a[i])  
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 
 testtest = 0
1

        
             
         

 
 

PROGRAM  Fibonacci (OUTPUT) ; 
VAR i : INTEGER ; 

 T : ARRAY [1..100] OF REAL ; 
 S : REAL ; 

BEGIN 
 T[1] := 0.0 ; T[2] := 1.0 ; 
 S := 1.0 ; 
 FOR i := 3 TO 100 DO  
  BEGIN 
   T[i] := T[i-1] + T[i-2] ; 
   S := S + T [i] 
  END ; 
 WRITELN (S =  , S) 
END. 

 

m := n DIV 2 ; 
FOR i := 1 TO m DO  

BEGIN  
 Temp := A[i] ; 
 A[i] := A[n + 1 - i] ; 
 A [n + 1 - i] :=  Temp 
END ; 
 FOR i := 1 TO n DO  
  WRITELN (A[i]) ;  

 
PROGRAM HadeethType (INPUT , OUTPUT) ; 

VAR 
 i , ID , M , small : INTEGER ;  
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 N : ARRAY [1..6] OF INTEGER  ;  
BEGIN 

 READLN (M , ID) ; 
 FOR i := 1 TO M DO  
  READLN (N[i]) ; 
 small := N [1] ; 
 FOR i := 2 TO M DO  
  IF N [i] < small THEN  
   small := N [i] ; 
 IF small >= 10 THEN  
  WRITELN (Mutawatir)  
 ELSE IF small >= 3 THEN  
  WRITELN (Ahad, Mashhoor)  
 ELSE IF small = 2 THEN  
  WTIYRLN (Ahad , A zeez) 
 ELSE  
  WRITELN (Ahad , Ghareeb) 
END. 

 

Program Compare ; 
Var 
 A, B : array [1..10] of integer ; 
 sum, i,n : integer ; 
Begin readln (n) ; 
 For  i:= 1 to n do 
  readln (A[i]) ; 
 For i := 1 to n do 
  readln (B[i]) ; 
 sum := 0 ; 
 For i := 1 to n do 
  if  A[i] > 2 then 
  sum := sum + B [i] ; 
 writeln (sum = , sum) 
End. 

 
 

Program MaxScores ; 
Var i, MaxA, MaxB : integer ; 
 SA, SB : array [1..20] of integer ; 
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Begin 
 For i := 1 To 20 Do 
  readln (SA [i]) ; 
 For i := 1 To 20 Do 
  readln (SB [i]) ; 
 MaxA := SA [1] ; MaxB := SB [1] ; 
 For i := 2 To 20 Do begin 
  if MaxA < SA [i] then 
   MaxA := SA [i] ; 
  if  MaxB < SB [i]then 
   MaxB := SB[i] end ; 
  IF MaxA > MaxB then 
   Writeln (Class A has the higher Max) 
  else if MaxB > MaxA then 
   Writeln (Class B has the higher Max) 
  else 
   Writeln (Both classes have the same Max) 
End. 

 

Program Averages ; 
Var 
 i : integer ; 
 SA, SB : array [1..20] of real ; 
 AvgA, AvgB : real ; 
Begin 
 AvgA := 0.0 ; Avg B := 0.0 ; 
 For i := 1 To 20 do 
  readln (SA [i]) ; 
 For i := 1 To 20 Do 
  readln (SB [i]) ; 
 For i := 1 To 20 Do begin 
  AvgA := AvgA + SA [i] ; 
  AvgB := AvgB + SB [i] end ; 
  AvgA := AvgA / 20 ; 
  AvgB := AvgB / 20 ; 
  IF AvgA > AvgB then 
   Writeln (AvgA is higher) 
  else if AvgB > AvgA then 
   Writeln (AvgB is higher) 
  else 
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   Writeln (Both Averages are equal) 
End. 

 

Program Students (input, output) ; 
Var 
 id, mark : array [1 .. 100] of integer ; 
 dept  : array [1 .. 100] of char ; 
 high, sum : integer ; 
 n, i, ncomputer, high_index : integer ; 
begin 
 readln (n) ; {assume  1 <= n <= 100} 
 {loop to input} 
 for  i := 1 to n do 
 readln (id [i], mark [i], dept [i]) ; 
 {loop for best in Math and sum all in computer} 
 {we may use one or two loops} 
 high := 0  ; high_index := 0 ; 
 ncomputer := 0   ;  sum := 0 ; 
 for i := 1  to  n  do 
  begin 
   if dept [i] = C then 
    begin 
     sum := sum + mark [i] ; 
     ncomputer = ncomputer + 1 
    end ; {if dept ...} 
   if (dept [i] = M) and (mark [i] > high) then 
    begin 
     high := mark [i] ; 
     high_index := i 
    end {if dept ...} 
  end ; { for  i := ....} 
 {output} 
 if ncomputer > 0 then 
      Writeln (average of computer students = ,sum / ncomputer) 
 else 
      Writeln (Number of computer students = 0) ; 
 if high_index > 0 then 
  begin 
   Writeln (id and mark of best math. student) ; 
   Writeln (id = , id [high_index], mark = , 
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      mark [high_index]) 
  end 
 else 
  Writeln (sorry, there are no Math. students) 
end. {Students} 

 

Program Students  (input, output) ; 
Var 
 ID : array [ 1.. 50] of integer ; 
 WAV : array [ 1.. 50] of real ; 
 w1, w2, w3,  s1, s2, s3  :  real ; 
 n, i : integer  ; Big, Av  :  real ; 
Begin 
 Writeln (Enter number of students & weights) ; 
 readln (n, w1, w2, w3 ) ; 
 for  i := 1  To  n  do 
  begin 
   Writeln (Enter 3 scores of a student and his ID) ; 
   readln  (s1, s2, s3, ID [i]) ; 
   WAV [i] := w1 * s1 + w2 * s2 + w3 * s3 
  end ; 
 Big := WAV [1] ;  Av := 0.0 ; 
 For  i :=  1  To  n  do 
  begin 
   Av := Av + WAV [i], 
   if WAV [i] > Big then Big := WAV [i] 
  end ; 
 Writeln (Highest average = , Big) ; 
 Writeln (overall averge = , Av / n) 
End. 

 

Program Families  (input, output) ; 
Var 
 n, i, m, no : integer ; 
 m, ID : array [1..25] of integer ; 
 P, income : array [1 .. 25] of real ; 
  AvIncome , sum , percent : real ; 
Begin 
 Writeln (Enter number of families) ; 
 readln (n) ; sum := 0 ; 
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 For i := 1  To  n  do 
  begin 
   Writeln (Enter id, income, m of a family) ; 
   readln (ID [i], income [i], m [i]) ; 
   sum := sum + income [i] 
  end ; 
 AvIncome := sum / n ; 
 For  i := 1  To  n  do 
  if income [i] > AvIncome then 
   Writeln (ID [i], income [i]) ; 
 no := 0 ; 
 For i := 1  To  n  do 
  begin 
   P[i] := 6500.00 + 750.00 * (m[i] - 2) ; 
   if income [i] < P[i] then 
    no := no + 1 
  end ; 
 percent := no / n * 100.00 ; 
 writeln (percentage of poor families =, percent) 
End. 

 

program Tests ; 
{ 
This program reads data for a true-false test and computes the score 

for each student, and his or her grade. 
INPUT FORMAT: The first line contains the answer key, a string of 
T’s or F’s. Then follows number of students, and then one line for 
each student, containing the student id, one space, and then test 

answers (a string of T’s or F’s). 
OUTPUT: A table of student ids, scores and grades. 
} 
const 
 MaxSize  =  20 ;  {maximum number of students} 
 NumQuest  =  10 ; {number of test questions} 
type 
 IndexType  =  1..MaxSize ; 
 CountRange  =  0..MaxSize ; 
 ArrayType  =  array [IndexType] of Integer ; 
var 
 ID : ArrayType ;   {input  -  student ID numbers} 
 Score : ArrayType ;  {output - test scores} 
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 N : CountRange ;   {number of scores processed} 
procedure ReadTestData 
 (var ID   {output}  : ArrayType ; 
 var Score  {output} : ArrayType ; 
 var N  {output} : CountRange) ; 
type 
 QuestRange  =  1..NumQuest ; 
 QuestList     =  String[NumQuest] ; 
var 
 Junk : Char; {to skip space between id and answers} 
 Answers,  {Student answers to questions} 
 Key : QuestList ; {holds answer key} 
 I : QuestRange ; {loop control} 
 Count : CountRange ;  {loop control} 
begin {ReadTestData} 
 {Get answer key} 
 ReadLn (Key) ; 
 {Get number of students} 
 Readln (N) ; 
 {Get each test data} 
 for count := 1  to  N  do 
 begin 
  {Get next ID, skip space and read answers} 
  ReadLn (ID [Count], Junk, Answers) ; 
  {compute score} 
  Score [Count] := 0 ; 
  for I :=  1  to NumQuest do 
   if Answers [I] = Key [I] then 
    Score [Count] := Score [Count] + 1 
 end ; {while} 
end ; {ReadTestData} 
procedure PrintTable  (ID {input} : ArrayType ; 
  Score {input}  : ArrayType ; 
  N {input} : IndexType) ; 
var 
 I  :  IndexType ;  {loop control and subscript} 
 Best  :  Integer ;  {highest score} 
function MaxArray (X : ArrayType ; 
    Count  :  Integer)  :  Integer ; 
{ 
Find the largest array member. 
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var 
 I  :  Integer ;  {loop control} 
 Biggest  :  Integer ;  {biggest found so far }  
begin {MaxArray} 
 Biggest := X[1] ; 
 for I := 2 to Count do 
  if Biggest < X[I] then 
   Biggest := X[I] ; 
 MaxArray := Biggest 
end ; {MaxArray} 
begin {PrintTable} 
 Best := MaxArray (Score, N) ; 
 WriteLn (D : 4, Score :12, Grade : 8) ; 
 for I := 1 to N do 
  begin 
   Write (ID[I] : 4, Score [I] : 10,     ) ; 
   if Score [I] >= Best - 1 then 
    WriteLn (A) 
   else if Score [I] >= Best -3 then 
    WriteLn (C) 
   else 
    WriteLn (F) 
  end {for} 
end ; {PrintTable} 
begin {Tests} 
 ReadTestData (ID, Score, N) ;  
 if N = 0 then 
  WriteLn (No tests to process. ) 
 else 
  PrintTable (ID, Score, N) 
end. {Tests} 

 

program ThirtypDigitNums ; 
{ 
Simulate a computer that can only read, write and add single digits. 

Program can read, add and display 30 digit numbers. 
} 
const 
 Max = 30 ;   {maximum number of digits} 
type 
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 IndexType = 1..Max ; 
 NumArray = Array [IndexType] of Integer ; 
var 
 Num1,   {input  - 30 digit integer} 
 Num2,   {input - 30 digit integer} 
 Num3 : NumArray ; {output - Num1 + Num2} 
 Overflow : Boolean ; {output - overflow flag} 
procedure ReadLn30Digits (var Num : NumArray) ; 
{Read 30 digit integer into array.} 
var 
 I : Integer ;  {interm - loop counter} 
begin {Get30Digits} 
 for I := Max downto 1 do 
  Read (Num [I]) ; 
 ReadLn ; 
end ; {ReadLn30Digits} 
procedure Add30Digits (var Num1, Num2, {input} 
     Num3  {output}  :  NumArray ; 
    var Overflow:  Boolean) ; 
{ 
Add two NumArray arrays together. If their sum is greater than 30 
digits then set Overflow to True. 
} 
var 
 Sum,    {interm - Sum of two digits} 
 Carry,   {interm - if sum  >  9} 
 I  :  Integer ;  {interm - loop counter} 
 
begin {Add30Digits} 
 I := 1 ; 
 Carry := 0 ; 
 while I <= Max do 
  { 
  Carry is set to 1 if Num1 [I] + Num2 [I] + Carry > 9. 
  } 
  begin 
   Sum := Num1 [I]  +  Num2 [I] + Carry ; 
   Num3 [I] := Sum mod 10 ; 
   Carry := Sum div 10 ; 
   I := I + 1 
  end ; {while} 
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 Overflow := Carry <> 0  {return overflow flag} 
end ; {Add30Digits} 
procedure Display 30Digits {Num : NumArray) ; 
{Display a thirty digit integer.} 
var 
 I : Integer ;   {interm - loop counter} 
begin {Display30Digits} 
 for I := Max downto 1 do 
  Write (Num[I]) ; 
 WriteLn 
end ; {Display30Digits} 
begin {ThirtyDigitNums} 
 WriteLn (Enter two 30 digit integers. Digits must ) ; 
 WriteLn (be separated from one another by a single) ; 
 WriteLn (blank. Use leading zeros, if number has ) ; 
 WriteLn (fewer than 30 digits. ) ; 
 WriteLn ; 
 WriteLn  (First addend) ; 
 ReadLn30Digits (Num1) ; 
 WriteLn ; 
 WriteLn  (Second addend) ; 
 ReadLn30Digits (Num2) ; 
 Add30Digits (Num1, Num2, Num3, Overflow) ; 
 WriteLn ; 
 WriteLn  (Sum is) ; 
 WriteLn ; 
 { Display carry digit if there is one } 
 if Overflow then 
  Write (1 : 1) 
 {display rest of sum} 
 Display30Digits (Num3) ; 
end. {ThirtyDigitNums} 

 

PROGRAM SortingNames  (INPUT, OUTPUT) ; 
CONST 
 max = 2000 ;  {max  no. of names} 
 length = 20 ; {max length of a mame} 
TYPE 
 Name = {PACKED ARRAY [1 .. length] OF CHAR ; 
VAR 
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 n : 1..max {actual no. of names} ; 
 LIST : ARRAY [1..max] OF Name {list of names} ; 
 Temp : Name ; {temporary or auxiliary variable for exchanging  
    names} 
 i,j,k:1..max {counters} ; 
BEGIN 
 {Read the names until * appears. 
 Store the names in an array of strings} 
 i := 1 ; 
 WRITE (enter a, length:3, character name) ; 
 READ (List [i,1]) ; {read the first character of the name} 
 WHILE List [i, 1] <> * DO 
  BEGIN 
   FOR  j :=2 TO length DO 
    READ (List [i,j]) ; 
   READLN ; 
   i := i + 1 ; 
   WRITE (Enter a name or * to end  : .. ) ; 
   READ  (List [i,1]) 
  END ; 
 n := i - 1 ; 
 {Sort the names alphabetically} 
 FOR  i := 1  TO  n-1  DO 
  {first find the order j of the smallest element, then  
   interchange with the first one} 
  BEGIN 
   j := i ; 
   FOR  k := i+1  TO  n  DO 
    If  List  [k] < List [j]  then j := k ; 
   Temp := List [i] ; 
   List [i] := List[j] ; 
   List [j] := Temp 
  END ; 
 {print the sorted names} 
 WRITELN (The sorted names are : ) ; WRITELN ; 
 FOR  i := 1  TO  n  DO 
  WRITELN (LIST [i]) 
END. {SortingNames} 

 List [1] .. 

list [n] 
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List [i]n-1, ... , 3 , 2 , 1 = i
 

List [i] , List [i+1] , .. , List [n-1] , List [n] 

 List [i] 
 

  
 List [i]n-1 , ... , 3 , 2 , 1 = i 

 
List [i+1] , ... , List [n-1] , List [n] 

List [i]List [j]List [i]


List [i]
List [i]

 
M 

{Sort the names alphbetically} 
FOR i := 1 TO n-1 DO 

 FOR j := i + 1 TO n DO 
  If List [j] < List [i] THEN 
   BEGIN 
    Temp := List [i]  ; 
    List [i] := List [j] ; 
    List [j] := Temp 
   END ; 

{print the sorted names} 
M 
 

 
{Calculate Students  Averages} 

 FOR  i  := 1  TO  50  DO  
      BEGIN 
    sum := 0.0  ; 
    FOR j :=  1  TO  4  DO  
      sum := sum + S [i,j] ; 
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    AvSt [i]  := sum / 4.0 
    END ; 

{Calculate averages of Subjects} 
FOR j :=  1  TO  4  DO 

BEGIN  
sum := 0.0  ; 

 For i := 1 to 50 do 
  sum := sum + S[i,j] ; 

AvSub [j] :=  sum /50.0 
END ;  

{Calculate Class Average }  
sum :=  0.0   

FOR j :=  1  TO  4  DO 
 sum := sum + AvSub [j] ; 

CLAV :  = sum / 4.0 ; 
{Print the results} 

WRITELN ( ` Averages of students `) 
FOR i  :=  1  TO  50  DO 

  WRITELN( ID [i] ,  AvSt[i])  ; 
WRITELN ( ` Averages of Subjects ` )  

 FOR j  :=  1  TO  4  DO 
   WRITELN ( j , AvSub [j] )  ; 
 WRITELN ( ` Class Average  =  ` , CLAv)  

 

PROGRAM Ahadeeth ( INPUT , OUTPUT)  ;  
 {Program of Compilation of Ahadeeth  
   (Traditions of the Prophet p.b.u.h.)  

    in the book :  ` Riyad - Us- Saliheen`} 
 VAR 
  M   : ARRAY [ 1 .. 1893 , 1 .. 4] OF INTEGER ; 
  ID  : ARRAY [ 1 .. 1893 ] OF INTEGER ; 
  N   : ARRAY [ 1..4] OF INTEGER ; 
  i , j , NBM :  INTEGER ;  
 BEGIN  
  FOR i  := 1  TO  1893  DO 
        BEGIN  
     READ ( ID[ i ] ; 
     for j :=  1  TO  4 DO 
          READ ( M[i,j]) ; 
     READLN 
       END ; 



 549

 {Compute number of Ahadeeth narrated by each compiler } 
  FOR j := 1  TO  4  DO  
       BEGIN  
     N[j] := 0 ; 
     FOR i :=  1  TO 1893 DO 
     N[j] := N[j] + M [i,j] 
       END ; 

    {Compute number of Ahadeeth narrated by both Bukhari and 
Muslim } 

  NBM :=  0 ; 
  FOR i := 1 TO 1893 DO 
   IF (M[i,1] = 1) AND (M[i,2] = 1) THEN 
    NBM := NBM + 1 ; 

{Print the results} 
  FOR j :=  1  TO  4  DO 
       WRITELN (N [, j:2 , ] = , N [j]) ;  
  WRITELN ( Number of Ahadeeth compiled by both 
     Bukhari and Muslim =  , NBM )  

  END . 
 

NP := 0 ;  NN := 0 ;  N0 := 0 ; 
SP := 0.0 ; SN := 0.0 : 
FOR i := 1 TO 7 DO 
 FOR j := 1 TO 9 DO 
  IF A[i,j] > 0.0 THEN 
   BEGIN 
    NP := NP + 1 ; 
    SP := SP + A[i,j] ; 
   END 
  ELSE IF A[i,j] < 0.0 THEN 
   BEGIN 
    NN := NN + 1 ; 
    SN := SN + A[i,j] 
   END 
  ELSE 
   N0 := N0 + 1

 
FOR i := 1 TO 9 DO 
 FOR j := 1 TO 9 DO 
  A[i,j] := 1.0 / (i + j - 1) ; 
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FOR i := 1 TO 9 DO 
 BEGIN 
  FOR J := 1 TO 9 DO 
   WRITE (A[i,j]) ; 
  WRITELN 
 END ; 
SD := 0.0 ; 
FOR i := 1 TO 9 DO 
 SD := SD + A[i,i] ; 
WRITELN (SD = , SD) ; 
FOR i := 1 TO 8 DO 
BEGIN 
 FOR j := i + 1 TO 9 DO 
  WRITE (A[i,j]) ; 
 WRITELN 
END.

 
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 
 
  
)Za.   MESSAGE (X , Y ,  

, Y , N) Mb.   MESSAGE ( 
, M) Z-Y,  Y+Ze.   MESSAGE ( 
 

On  P(A , B/2 , C)  ; 
Tw  P(A+1 , B , H)  ; 

a.  CH) …CHP(A , A*B ,  
b.    d        

 
 x = 15.0 
  

              Test..........………………….………Trace 
 
 

A B C   D E 
var 

1 2 3   2 3 
       
6  6   3 6 

 
 
D = 2 + 1 = 3 
E = 3 + 3 = 6 
A = 2 * 3 = 6

   

A = 1 D = 2 E = 3 
A = 6  D = 3 E = 6 
A = 6 B = 2  C = 6 

 
 
 
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 
  

                 exam                     Subprogram 
 
 
 
 

a b c d e c a 
    var   
2 4 6 4 6 2 3 

    5 4  
 


a = 2 + 1 = 3 
e = 4 + 2 - 1 = 5 
c = 2 * 2 = 4 

 
2  4  5 

   
  6     6 

24     12 
  6   12 
 

program a    -    a , b , c , d , e , f , g 
procedure b    -    b , c , d 
procedure c    -    c , d 
procedure d    -    d  
procedure e    -    e , f , g 
procedure f     -    f  
procedure g    -    f , g 

 
program a    -    a , b , c , d , e , f 
procedure b    -    b , c , d , e 
procedure c    -    c 
procedure d    -    c , d , e 
procedure e    -    e 
procedure f     -    b , f 
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 
  

PROCEDURE SWAP (VAR  X, Y : INTEGER)  ; 
 VAR 
  TEMP : INTEGER  ; 
 BEGIN 
  TEMP := X  ; 
  X := Y  ; 
  Y := TEMP 
 END  ; 
BEGIN 
 IF X > Y   THEN   SWAP (X,Y)  ; 
 IF X > Z   THEN   SWAP (X, Z)  ; 
 IF Y > Z   THEN   SWAP (Y, Z) 
END  ; 

 
Where do you live, Where do you live 
In a tent or in a town 
It doesn’t matter where you live 
  
So, turn, turn to Allah 
Where do you come from 
  
Islam is the Best 

         

What are you saying, What are you saying 
I’m praying to Allah 
  
So, turn, turn to Allah 
Where do you come from 
  
Islam is the Best 

 
PROGRAM Main (INPUT, OUTPUT)  ; 
TYPE 
 Vector = ARRAY [ 1..50] OF REAL   ; 
VAR A : Vector  ; 
 Whole, fraction  :  REAL  ; 
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 i : INTEGER, 
PROCEDURE  Break  (X : REAL   ; 
   VAR  whole : INTEGER ; VAR fraction : REAL)  ; 
 BEGIN 
  Whole  :=  TRUNC (X)  ; 
  fraction := X - Whole 
 END  ; 
BEGIN 
 FOR i := 1  To  50  Do 
  BEGIN READLN A[i]  ; 
   Break (A[i], whole, fraction)  ; 
   WRITELN (A(, i : 2, ) =, A[i], 
    whole =, whole,  fraction = , fraction ) 
  END  
END. 

 

Program Main  ; 
Type vector = array [1..8] of real  ; 
Var 
 A, B, C  :  vector  ; 
 i : integer  ; 
Procedure Multiply (X, Y : vector  ; n : integer  ; var Z : vector)  ; 
Var i  :  integer  ; 
begin 
 for  i :=  1  to  n  do 
  Z[i] :=  X[i] * Y[i] 
end  ; 
Begin 
 for  i :=  1  to  8  do 
  readln (A[i])  ; 
 for i := 1  to  8  do 
  readln (B[i])  ; 
 Multiply (A, B, 8, C)  ; 
 for i := 1  to  8  do 
  writeln (A[i], B[i], C[i]) 
End. 

 

procedure adjust (var a: list  ; n: integer)  ; 
 {This procedure adjusts values in an array} 
var 
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 least : real  ; 
 i : integer  ; 
begin 
 least := a[1]  ; 
 for i := 2 to n do 
  if a[i] < least then 
   least := a[i]  ; 
 for i := 1 to n do 
  a[i] := a[i] - least 
end  ; 

  

procedure shift (var a: list  ; n: integer)  ; 
 {This procedure adjusts values in an array.} 
var 
 most: real  ; 
 i : integer  ; 
begin 
 most := a[1]  ; 
 for i := 2 to n do 
  if a[i] > most then 
   most := a[i]  ; 
 for i := 1 to n do 
  a[i] := a[i] - most 
end  ; 

  

procedure zeroav (var a: list)  ; 
 {This procedure adjusts the values in an array} 
var 
 sum, ave  ; real  ; 
 i : integer  ; 
begin 
 sum := 0 ; 
 for i := 1  to  50  do 
  sum := sum + a[i]  ; 
 ave := sum / 50.0  ; 
 for i := 1 to  50  do 
  a[i] := a[i] - ave 
end  ; 

 

procedure prtval (k : list  ; n: integer) 
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 {This procedure prints an array k with n elements.} 
var 
 i : integer  ; 
begin 
 writeln (VALUES IN ARRAY)  ; 
 for i := 1  to  n  do 
  writeln (i : 2,       , a[i] : 3) 
end  ; 

 

procedure bigarr (a, b: list  ; var c: list)  ; 
 {This procedure determines the larger array to put into array c.} 
var 
 asum, bsum: real  ; 
 i : integer  ; 
begin 
 asum := 0  ; 
 bsum := 0  ; 
 for  i := 1  to  50  do 
  begin 
   asum := asum + a[i]  ; 
   bsum := bsum + b[i] 
  end  ; 
 if asum > = bsum then 
  for i := 1  to  50  do 
   c[i] := a[i] 
 else 
  for i := 1  to  50  do 
   c[i] := b[i] 
end  ; 

 

procedure bottom (var b : list  ; limit: real)  ; 
 {This procedure adjusts values in an array.} 
var 
 i: integer  ; 
 begin 
  for  i :=  1  to  50  do 
   if  b[i]  < limit then 
    b[i] := limit 
 end  ; 

 
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 

procedure chng (var b : list)  ; 
 {This procedure converts values to zeros and ones} 
var 
 i : integer  ; 
begin 
 for   i := 1  to  50  do 
  if odd (b[i]) then 
   b[i] := 1 
  else 
   b[i] := 0 
end  ; 

 

procedure modify (var x: list)  ; 
 {This procedure reverses the order of values in an array.} 
var 
 temp : real  ; 
 i : integer  ; 
begin 
 for i := 1  to  25  do 
  begin 
   temp := x[i]  ; 
   x[i] := x[51 - i]  ; 
   x[51 - i] := temp 
  end 
end  ; 

 

procedure time (totmin: integer  ; var days, hours, min: integer )  ; 
 {This procedure converts minutes to days, hours, and minutes.} 
begin 
 days := totmin div 1440  ; 
 hours := (totmin - days*1440) div 60  ; 
 min := totmin - days*1440 - hours*60 
end  ; 

 
 

procedure length (totinc: integer  ; var yards, feet, inches: integer)  ; 
 {This procedure converts inches to yards, feet, and inches} 
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begin 
 yards := totinc div 36  ; 
 feet := (totinc - yards*36) div 12  ; 
 inches := totinc - yards*36 - feet*12 
end  ; 

 

procedure time (totday: integer  ; var weeks, days: integer )  ; 
 {This procedure converts days to weeks and days.} 
begin 
 weeks := totday div 7  ; 
 days := totday - weeks*7 
end  ; 

 

Type    list  =  array [1..100] of real  ; 
procedure smooth (var y : list )  ; 
 {This procedure smoothes noise in data} 
var 
 max: real  ; 
 i : integer  ; 
begin 
 max := y[1]  ; 
 for i := 2  to  100  do 
  if y[i] > max then 
  max := y[i]  ; 
   for i := 1  to  100  do 
  if y[i] < (0.03 * max ) then 
  y[i]: = 0.0 
end  ; 

 

procedure trig (angle: real)  ; 
 {This procedure finds the sine and cosine of angle.} 
begin 
 writeln ( SINE (, angle : 6: 2,    DEGREES)  =  , 
     sin(angle * pi/180.0) : 6: 4)  ; 
 writeln (COSINE (, angle : 6: 2, DEGREES) = , 
     cos(angle * pi / 180.0) :6 : 4)  ; 
end  ; 

 

program ScalingArrays  ; 
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type index  =  1..50 ; 
 list  =  array [index ] of real ; 
var 
 a : list ; 
 i, n : integer ; 
procedure scale (var a: list ; n: integer) ; 
 {This procedure adjusts values in an array.} 
var 
 maxim: real ; 
 i : integer ; 
begin 
 maxim := a[1] ; 
 for  i := 2  to  n  do 
  if a[i] > maxim then 
   maxim := a[i] ; 
 for i := 1  to  n  do 
  a[i] := a[i] / maxim 
end ; 
 
Begin 
 for i := 1  to  50  do 
  readln (a[i]) 
 n := 50 ; 
 scale (a, n) ; 
 for i := 1  to  50  do 
  writeln (a[i]) 
end. 

 

Type 
 vector  =  array [1..max] of real ; 
procedure Reverse (X : vector  ; n : integer ; 
    var Y : vector) ; 
var 
 i : integer ; 
begin 
 for i := 1  to  n  do 
  Y[i] := X[n-i+1] 
end ; 

 

procedure MAX (x, y, z  :  real ; var big : real) ; 
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begin 
 if x > y then big := x 
 else big := y ; 
 if z > big then big := z 
end ; 

  

program Main (input, output) ; 
VAR 
 a, b, c, large  :  real ; 
procedure MAX ..... 
...... 
...... 
...... 
BEGIN 
 readln (a, b, c) ; 
 REPEAT 
  MAX (a, b, c, large) ; 
  Writeln (a, b, c, max = , large) ; 
  readln (a, b, c) 
 UNTIL 
  (a = b) AND  (a = c) ; 
 writeln (a, b, c, stop) 
END. 

 

Program Main (output) ; 
Type  
 Vector  =  array [1..10] of integer ; 
Var 
 A, B : Vector ; 
 i : integer ; 
Procedure Subsequences (X : vector ; n : integer ; var Y : vector) ; 
Var 
 i, j : integer ; 
begin 
 For  i := 1  to  n  do 
 begin 
  Y [i] := 0 ; 
  for j := 1  to  i  do 
   Y[i] := Y[i] + X[j] ; 
 end 
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end ; 
Begin 
 For i := 1  to  10  do 
  A [i] := i ; 
 Subsequences (A, 10, B) ; 
 For i := 1  to  10  do  writeln (B[i]) 
End. 

  

begin 
 Y[1] := X [1] ; 
 for i := 2  to  n  do 
  Y [i] := Y[i-1] + X[i] 
end ; 

 

program StackHouses ; 
 {Program draws two houses stacked on top of one another.} 
 procedure DrawTriangle ; 
 {procedure draws a triangle.} 
 begin {DrawTriangle} 
  WriteLn (   *) ; 
  WriteLn ( ***) 
 end ; {DrawTriangle} 
 
procedure DrawRectangle ; 
{Procedure draws a rectangle.} 
 begin {DrawRectangle} 
  WriteLn (*****) ; 
  WriteLn (*****) ; 
  WriteLn (*****) 
 end {DrawRectangle} 
begin {StackHouses} 
 {Draw first house.} 
 DrawTriangle ; 
 DrawRectangle ; 
 {Skip two lines.} 
 WriteLn ; 
 WriteLn ; 
 {Draw Second house.} 
 DrawTriangle ; 
 DrawRectangle 
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end. {StackHouses} 

 
 E. B. K.  

program Initials ; 
{This program displays my initials vertically.} 
procedure DrawE ; 
{Draw an E in block letter form.} 
begin {DrawE} 
 WriteLn (******* ) ; 
 WriteLn (*  ) ; 
 WriteLn (*  ) ; 
 WriteLn (***  ) ; 
 WriteLn (*  ) ; 
 WriteLn (*  ) ; 
 WriteLn (******* ) 
end ; {DrawE} 
procedure DrawB ; 
{Draw a B in block letter form.} 
begin {DrawB} 
 WriteLn (******   ) ; 
 WriteLn (*  *) ; 
 WriteLn (*  *) ; 
 WriteLn (******   ) ; 
 WriteLn (*  *) ; 
 WriteLn (*  *) ; 
 WriteLn (****** ) 
end ; {DrawB} 
 
procedure DrawK ; 
{Draw a K in block letter form.} 
 
 
 
begin {DrawK} 
 WriteLn (*  *) ; 
 WriteLn (*       *  ) ; 
 WriteLn (* *   ) ; 
 WriteLn (****   ) ; 
 WriteLn (* *   ) ; 
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 WriteLn (*      *   ) ; 
 WriteLn (*  *) 
end ; {DrawK} 
  
begin {Initials} 
 DrawE ; 
 WriteLn ; 
 DrawB ; 
 WriteLn ; 
 DrawK 
end. {Initials} 

 

program DrawFig ; 
var 
 FigType : Char ; {input - figure code S or T} 
procedure DrawTriangle ; 
{Procedure draws a triangle.} 
begin {DrawTriangle} 
 WriteLn (    *     ) ; 
 WriteLn (  ***   ) ; 
 WriteLn (***** ) ; 
end ; {DrawTriangle} 
 
procedure DrawSquare ; 
{Procedure draws a square.} 
begin {DrawSquare} 
 WriteLn    (*****) ; 
 WriteLn    (*****) ; 
 WriteLn    (*****) ; 
end ; {DrawSquare} 
 
begin {DrawFig} 
 {Read figure code.} 
WriteLn (Type figure code, S for square or T for triangle > ) ; 
ReadLn (FigType) ; 
{Display figure.} 
if FigType = S then 
 DrawSquare 
else if FigType = T then 
 DrawTriangle 
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else 
 WriteLn (figType,  is a bad figure code. ) 
end. {DrawFig} 

 

program Draw3Fig ; 
{Program allows user to display 3 figures.} 
var 
 Fig1, Fig2, Fig3 : Char ; {input - figure code} 
procedure DrawTriangle ; 
.............................. 

 
.............................. 
 
procedure DrawSquare ; 
.............................. 

 
.............................. 
 
procedure DrawCircle ; 
 {Procedure draws a circle.} 
begin {DrawCircle} 
 WriteLn (      *    ) ; 
 WriteLn (*         *) ; 
 WriteLn (   *    * ) ; 
end ; {DrawCircle} 
 
 procedure DrawLine ; 
 {Procedure draws a line.} 
begin {DrawLine} 
 WriteLn (*****) 
end ; {DrawLine} 
 
begin {Draw3Fig} 
 {Read figure code.} 
 WriteLn (Type 3 figure codes) ; 
 WriteLn (S for square or T for Triangle) ; 
 WriteLn (or L for Line or C for Circle > ) ; 
 ReadLn (Fig1, Fig2, Fig3) ; 
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 {Display figures.} 
 Case Fig1 of 
  C : DrawCircle ; 
  S : DrawSquare ; 
  T : DrawTriangle ; 
  L : DrawLine 
 end ; {case} 
  
 case  Fig2 of 
  C : DrawCircle ; 
  S : DrawSquare ; 
  T : DrawTriangle ; 
  L : DrawLine 
 end ; {case} 
 
 case Fig3 of 
  C : DrawCircle ; 
  S : DrawSquare ; 
  T : DrawTriangle ; 
  L : DrawLine 
 end ; {case} 
end. {Draw3Fig} 

 

Program Classroom ; 
{ 

 This program prints a report of enrollments for a classroom. 
Given a room’s number, capacity, and number of students enrolled, it 
prints this information, the number of seats still available, and 

indication of whether or not the room is filled. 
} 
var 
 RoomNumber,  {input - Classroom number} 
 Capacity,   {input - Room capacity} 
 Enrollment,   {input - Number enrolled} 
 Available : Integer ; {output - Seats left} 
procedure PrintHeader ; 
{Print data header line} 
begin {PrintHeader} 
 WriteLn ; 
 Write (Room   Capacity   Enrollment   Empty   Seats   ) ; 
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 WriteLn (Filled / Not Filled) ; 
 WriteLn 
end ; {PrintHeader} 
 
begin {Classroom} 
 {Display instructions and read room data} 
 Write (Enter room number: ) ; 
 ReadLn (RoomNumber) ; 
 Write  (Enter room capacity: ) ; 
 ReadLn (Capacity) ; 
 Write  (Enter current enrollment: ) ; 
 ReadLn (Enrollment) ; 
 
 {Compute the number of empty seats} 
 Available := Capacity - Enrollment ; 
 
 {Print header and all data} 
 PrintHeader ; 
 Write (RoomNumber: 4, Capacity : 10, enrollment : 12,  
     Available : 13) ; 
 if Available <= 0 then 
  WriteLn (Filled : 13) 
 else 
  WriteLn (Not Filled : 15) 
end . {Classroom} 

 

Program LeastSquares (input, output) ; 
Type 
 Vector  =  array [1..20] of real ; 
Var 
 X, Y : Vector ; 
 a, b : real ; 
 i : integer ; 
Procedure LSTSQ (X, Y  : Vector   ;  n  :  integer ; 
     var  a, b  :  real ) ; 
Var 
 sx, sy, sxy, sxx  :  real ; 
 i  :  integer  ; 
begin 
 sx := 0.0  ;  sy := 0.0 ; sxy := 0.0 ; sxx := 0.0 ; 
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 For  i := 1  To  n  Do 
  begin 
   sx := sx + X[i] ; 
   sy := sy + Y[i] ; 
   sxy := sxy + X[i] * Y[i] ; 
   sxx := sxx + X[i] * X[i] 
  end ; 
 b := (n * sxy - sx * sy) / (n * sxx - sx* sx) ; 
 a := (sy - b * sx ) / n 
end ; 
Begin 
 For  i := 1  To  20  Do 
  begin writeln (Enter the coordinates of a point) ; 
   readln (X[i],  Y[i])  end ; 
 LASTSQ (X, Y, 20, a, b )  ; 
 writeln (y = , a : 8 : 3, +, b : 8 : 3,  x) 
End. 

 

Program Main ; 
Var 
 side1, side2, side3, A : real ; 
Function Area (a, b, c  :  real )  :  real ; 
var 
 s : real ; 
begin  
 s := (a + b + c) / 2.0  ; 
 Area := SQRT (s * (s-a) * (s-b) * (s-c)) 
end ; 
Begin 
 readln (side1, side2, side3) ; 
 A := Area (side1, side2, side3) 
 writeln (Area = , A) 
End. 

 

Program Marks ; 
type vector  =  array  [1..50] of real ; 
Var 
 x : vector  ; i : integer  ; 
function freq (a : vector   ;  n : real) : integer ; 
var 
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 i : integer  ;  count : integer ; 
begin 
 count := 0 ; 
 for  i := 1  to  50  do 
  if  n  =  a[i]  then 
   count := count + 1 ; 
 freq := count 
end ; 
Begin 
 for  i := 1  to  50  do 
  readln (X[i]) ; 
 writeln (no. of students having full mark is : , freq (x, 100)) 
End. 

 

function totinc (yards, feet, inches: integer ): integer ; 
 {This function converts yards, feet, and inches to inches.} 
begin 
 totinc := (yards*3 + feet)* 12 + inches 
end ; 

 

function totdys (weeks, days: integer): integer ; 
 {This function converts weeks and days to days.} 
begin 
 totdys := weeks*7 + days 
end ; 

 

function bigeng (a, b, c: integer) : boolean ; 
 {This function returns a boolean value based on a, b, and c.} 
begin 
 if (a > (b * c)) or (b > (a * c)) or (c > (a * b)) then 
  bigeng := true 
 else 
  bigeng := false 
end ; 

 

function small (a, b, c: real ): boolean ; 
 {This function returns a boolean value based on a, b, and c.} 
begin 
 if (a < (b/c)) or (b < (a/c)) or (c < (a/b)) then 
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  small := true 
 else 
  small := false 
end ; 

 

function differ (a, b, c: integer): boolean ; 
 {This function returns a boolean value based on a, b, and c.} 
begin 
 if (a < (b - c)) or (b < (a - c)) or c < (a - b)) then 
  differ := true 
 else 
  differ := false 
end ; 

 

function ascend (a: list ; n: integer) : boolean ; 
 {This function returns a true value if a is in ascending order.} 
var 
 i : integer ; 
begin 
 ascend := true ; 
 for i := 1  to  (n - 1) do 
  if a[i] > a [i + 1] then 
   ascend := false 
end ; 

 

function descnd (a : list  ; n: real): boolean: 
 {This function returns a true value if a is in descending order.}  
var 
 i : integer ; 
begin 
 descnd := true ; 
 for i := 1  to  (n - 1) do 
  if a[i] < a[i + 1] then 
   descnd := false 
end ; 

 

function boundd (a: list ; rmin, rmax: real ):  boolean ; 
 {This function returns a true value if a lies between rmin and  

   rmax.} 
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var 
 i : integer ; 
begin 
 boundd := true ; 
 for i := 1  to  50  do 
  if (a[i] < rmin) or (a[i] > rmax ) then 
   boundd := false 
end ; 

 

function maxs (a :  list ; n: integer): integer  ; 
 {This function counts the occurrences of the maximum value.} 
var 
 i,  ms ;  integer ; 
 maxim : real ; 
begin 
 maxim := a[1] ; 
 ms := 1 ; 
 for i := 2  to  n  do 
  if a[i] > maxim then 
   begin 
    maxim := a[i] ; 
    ms: = 1 
   end 
  else if a[i] = maxim then 
   ms := ms + 1 ; 
 maxs := ms 
end ; 

 
 

function range (a: list ; n: integer): real ; 
 {This function finds the range of the array.} 
var 
 maxim, minim: real ; 
 i: integer ; 
begin 
 maxim := a[1] ; 
 minim := a[1] ; 
 for  i := 2  to  n  do 
     if  a[i]  >  maxim then 
   maxim  :=  a[i] 
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   else if a[i] < minim then 
   minim  :=  a[i] ; 
 range  :=  maxim  -  minim 
end ; 

 

function cubert (x: real) : real 
 {This function returns the cube root of x.} 
begin 
 if abs(x)  =  x then 
  cubert :=  exp  ((1.0 / 3.0) * ln(x)) 
 else 
  cubert := -1.0*exp  ((1.0 / 3.0)*ln(abs(x))) 
end ; 

 

function xor  (a,  b:  boolean) :  boolean ; 
 {This function performs an exclusive or on a and b.} 
begin 
 xor := a or b ; 
 if  (a  and  b)  then 
  xor := false 
end ; 

 

function close (a: list ; n: integer): real ; 
 {This function finds a value closest to the average.} 
var 
 sum, avg, diff : real ; 
 i : integer ; 
begin 
 sum := a[1] ; 
 for i := 2  to  n  do 

 sum := sum + a[i] ; 
 avg := sum / n ; 
 diff :=  abs (avg - a[1]) ; close := a[1] ; 
 for i := 2  to  n  do 
  if diff > (abs (avg - a[i])) then 
   begin 
    diff  := abs (avg - a[i]) ; 
    close := a[i] ; 
   end 
end ; 
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 

function trap (b1, b2, h: real): real ; 
 {This function calculates the area of a trapezoid.} 
begin 
 trap := ((b1 + b2 ) / 2.0)*h 
end ; 

 

function degr (rad: real): real ; 
 {This function converts radians to degrees.} 
var 
 deg: real ; 
begin 
 deg := rad * 180.0 / 3.141593 ; 
 while deg < 0.0 do {Could also use mod function} 
  deg := deg + 360.0 ; 
 while deg > 360.0 do 
  deg := deg - 360.0 ; 
 degr := deg 
end ; 

 

function radn (deg: real) :  real ; 
 {This function converts degrees to radians.} 
var 
 rad: real ; 
begin 
 rad := deg  *  3.141593 / 180.0 ; 
 while rad < 0.0 do 
  rad := rad + 2.0  *  3.141593 ; 
 while rad > 2.0  *  3.141593 do 
  rad := rad  -  2.0 * 3.141593 ; 
 radn := rad 
end ; 

 

function count (b: list): integer ; 
 {This function counts the number of A’s in an array.} 
var 
 i :  integer ; 
begin 
 count := 0 ; 
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 for i :=  1  to  25  do 
  if b[i]  =  A then 
   count := count + 1 
end ; 

 

function count (b: list ; n, m: integer): integer ; 
 {This function counts consonants in a 2-dimensional array.} 
var 
 i , j :  intger ; 
begin 
 count := 0 ; 
 for  i :=  1  to  n   do 
  for  j :=  1  to  m  do 
 if (b[i, j] <> A) and (b[i, j] <> E)  and 
  (b[i, j] <> I) and (b[i, j] <> O) and 
  b[i, j] <> U) then 
  count := count + 1 
end ; 

 

Function Factorial (n: Integer ) : Real ; 
 {The function computes n factorial for n > = 0} 
var 
 I : Integer ; 
 Product : Real ; 
Begin 
 Product := 1.0 ; 
For I := 2  To  n  Do 
 Product := Product * I ; 
Factorial := Product 
END ; 

 

Program approximation (output) ; 
 {program computes an approximation to the real number e} 
Const  
 Delta := 0.0001 ; 
Var 
 I : integer ; Sum, Term: Real ; 
Function  Factorial (n : Integer) : Real ; 
   
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Begin  {main program} 
 Sum := 0 ;  I := 0 ;  Term := 1.0 / Factorial (I) ; 
Repeat 
 Sum := Sum + Term ; 
 I := I + 1 ; 
 Term :=  1.0 / Factorial (I) ; 
UNTIL Term < Delta ; 
Writeln ; 
Writeln  (The number e is, Sum) 
END. 

 
FUNCTION ADD (J , K : INTEGER) : REAL ; 
VAR  i , sum : INTEGER ; 
BEGIN 
 IF J > K THEN 
  ADD := 0.0 
 ELSE 
  BEGIN 
   sum := 1.0 / J ; 
   FOR i := 1 TO K-J DO 
    sum := sum + 1.0 / (J + i) ; 
   ADD := sum 
  END 
END ; 

 
  

X = 1.0833333 Y = 0.0000000 Z = 0.4500000
 

PROCEDURE SUB (J , K : INTEGER ; 
   VAR JSUM , JPROD , JDIFF : INTEGER) ; 
BEGIN 
 JSUM := J + K ; 
 JPROD := J * K ; 
 JDIFF := J - K 
END ; 

  
 14  2  5  8  33

 



 575

 
FUNCTION R (u , v , w : REAL) : REAL ; 
 BEGIN 
  R := SQRT (u * u + v * v + w * w) 
 END ; 
BEGIN 
 ................ 
 ................
 A := x / R (x , y , z) ; 
 B := R (2 * x * x , 3 * y , 5 * z) ; 
 C := R (3.0 , SIN (y) , u) ; 
 ................
 ................
END.

 
 ................
CONST 
 max = 24 ; 
TYPE 
 Vector = Array [1..max] OF REAL ; 
 ................
 ................
PROCEDURE Interchange (i , j : INTEGER ; VAR A : Array) ; 
{Procedure for interchanging two elements of an array} 
VAR temp : REAL ; 
BEGIN 
 temp := A[i] ; 
 A[i] := A[j] ; 
 A[j] := temp 
END ; 
 ................

 
PROGRAM P655 (INPUT , OUTPUT) ; 
CONST 
 m = 40 ; 
TYPE 
 Vector = ARRAY [1..m] OF REAL ; 
VAR              i : INTEGER ; 
 X , Y , Z : Vector ; 
 alfa , beta , gamma : REAL ; 
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FUNCTION Prod (A , B : Vector ; n : INTEGER) : REAL ; 
 {function subprogram to find sum of products of corresponding 
  elements of two arrays} 
 VAR 
  i : integer ; P : REAL ; 
 BEGIN 
  P := 0.0 ; 
  FOR i := 1 TO n DO 
  P := P + A[i] * B[i] ; 
  Prod := P 
 END ; 
BEGIN 
 FOR i := 1 TO 40 DO READLN (X[i]) ; 
 FOR i := 1 TO 40 DO READLN (Y[i]) ; 
 FOR i := 1 TO 40 DO READLN (Z[i]) ; 
 alfa := SQR (Prod (X , Z , 40)) ; 
 beta := SQRT (Prod (X , X , 40)) * 
     SQRT (Prod (Z , Z , 40)) / 
     SQRT (Prod (X , Z , 40)) : 
 gamma := Prod (X , Y , 20) + Prod (X , Z , 20) ; 
 WRITELN (alfa = , alfa , beta = , beta , gamma = , gamma) 
END.  

 
PROGRAM P656 (INPUT , OUTPUT) ; 
CONST 
 max = 80 ; 
TYPE 
 Vector = ARRAY [1..max] OF INTEGER ; 
VAR 
 N0 , N1 , N , L , i : INTEGER ; 
 A : Vector ; 
FUNCTION Ncount (X : Vector ; m , j , k , item : INTEGER) :  
        INTEGER ; 
 {To count the number of times an item appears between the 
  elements indexed by j and k in an integer array X} 
 VAR 
  i , count : INTEGER ; 
 BEGIN 
  count := 0 ; 
  FOR i :=  j TO k DO 
   IF X[i] = item THEN 
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    count = count + 1 ; 
  Ncount := count 
 END ; 
BEGIN 
 FOR i := 1 TO 80 DO 
  READLN (A[i]) ; 
 N0 := Ncount (A , 80 , 1 , 80 , 0) ; 
 N1 := Ncount (A , 80 , 1 , 80 , 1) ; 
 N   := Ncount (A , 80 , 1 , 50 , 0) ; 
 L   := Ncount (A , 80 , 30 , 70 , 1) ; 
 WRITELN (N0 = , N0 , N1 = , N1 , N = , N , L = , L) 
END.

 
PROGRAM P657 (INPUT , OUTPUT) ; 
CONST 
 m = 30 ; 
TYPE  
 Vector = ARRAY [1..m] OR REAL ; 
VAR 
 k  :  INTEGER; 
 t   :  REAL ; 
 A :  Vector ; 
FUNCTION Y(X : Vector ; 
   n , mean : INTEGER) : REAL ; 
 {To compute arithmetic mean or geometric mean} 
 VAR 
  i : INTEGER ; 
  P , Sum : REAL ; 
 BEGIN 
  IF mean = 1 THEN 
   BEGIN 
    Sum := 0.0 ; 
    FOR i := 1 TO n DO 
     Sum := Sum + X[i] ; 
    Y := Sum / n 
   END 
  ELSE 
   BEGIN 
    P := 1.0 ; 
    FOR i := 2 TO n DO 
     P := P * X[i] ; 
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    Y := EXP (1.0 / n * LN(P)) 
   END 
 END ; 
BEGIN 
 FOR i := 1 TO 30 DO ; 
  READLN (A[i]) ; 
 READLN (k) ; 
 t := Y(A , 30 , k) ; 
 WRITELN (k = , k , mean = , t) 
END. 

 
PROGRAM P658 (INPUT , OUTPUT) ; 
 {main program to compute the composite average of 
  the absolute values of the elements of two arrays} 
CONST 
 max = 40 ; 
TYPE  
 Vector = ARRAY [1..max] OF REAL ; 
VAR 
 n1 , n2 , i : INTEGER ; 
 A , B : Vector ; 
 av      :  REAL ; 
FUNCTION Sum (X : Vector ; n : INTEGER) : REAL ; 
 {for computing sum of absolute values of n numbers} 
 VAR 
  i : INTEGER ; S : REAL ; 
 BEGIN 
  S := 0.0 ; 
  FOR i := 1 TO n DO 
   S := S + ABS (X[i]) ; 
  Sum := S 
 END ; 
BEGIN 
 READLN (n1) ; 
 FOR i := 1 TO n1 DO ; 
  READLN (A[i]) ; 
 READLN (n2) ; 
 FOR i := 1 TO n2 DO ; 
  READLN (B[i]) ; 
 av := (Sum (A , n1) + Sum (B , n2)) / (n1 + n2) ; 
 WRITELN (Array A) ; 
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 FOR i := 1 TO n1 DO ; 
  WRITELN (A[i]) ; 
 WRITELN (Array B) ; 
 FOR i := 1 TO n2 DO ; 
  WRITELN (B[i]) ; 
 WRITELN (Composite Average = , av) 
END. 

 
PROGRAM P659 (INPUT , OUTPUT) ; 
 {A program that applies the iterative  
  Newton - Raphson method using procedure Poly} 
TYPE 
 Vector = ARRAY [1..10] OF REAL ; 
VAR 
 Y , PY , PDY , YNEW : REAL ; 
 C : Vector ; 
PROCEDURE Poly (A : Vector , n : INTEGER ; 
         X : REAL ; 
       VAR P , PD : REAL) ; 
 {procedure for evaluating a polynomial and its derivative} 
 VAR 
  i : INTEGER ; 
 BEGIN  {evaluating the polynomial} 
  P := A[1] ; 
  FOR i := 1 TO n DO 
   P := P + A[i+1] * EXP (i * LN (x)) ; 
  {evaluate the derivative of the polynomial} 
  PD := 0.0 ; 
  FOR i := 1 TO n DO 
   PD := PD + i * A[i+1] * EXP ((i-1) * LN(x)) ; 
 END ; 
BEGIN 
 FOR i := 1 TO 10 DO ; 
  READLN (C[i]) ; 
 READLN (Y) ; 
 Poly (C , 9 , Y , PY , PDY) ; 
 YNEW := Y - PY / PDY ; 
 WRITELN (YNEW = , YNEW) 
END.

 
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PROGRAM P660 (INPUT , OUTPUT) ; 
CONST  
 max = 20 ; 
TYPE 
 Vector = ARRAY [1..max] OF REAL ; 
VAR 
 m , i : INTEGER ; 
 xhigh , xlow : REAL ; 
 X : Vector ; 
PROCEDURE MaxMin (A : Vector ; n : INTEGER ; 
     VAR bigA, smallA : REAL) ; 
 VAR 
  n , i : INTEGER ; 
 BEGIN 
  bigA := A[1] ; 
  smallA := A[1] ; 
  FOR i := 2 TO N DO 
   BEGIN 
    IF bigA < A[i] THEN 
     bigA := A[i] ; 
    IF smallA > A[i] THEN 
     smallA := A[i] 
   END 
 END ; 
BEGIN 
 READLN (m) ; 
 FOR i := 1 TO m DO ; 
  READLN (X[i]) ; 
 MaxMin (X , m , xhigh , xlow) ; 
 WRITELN (xhigh = , xhigh , xlow = , xlow) 
END. 

 
PROGRAM P661 (INPUT , OUTPUT) ; 
 {To find which of 2 classes has the higher average} 
CONST 
 max = 50 ; 
TYPE 
 Vector = ARRAY [1..max] OF REAL ; 
VAR 
 nA , nB , i : INTEGER ; 
 A1 , A2 : REAL ; 
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 SA , SB : Vector ; 
FUNCTION AVG (X : Vector ; n : INTEGER) : REAL ; 
 {function subprogram to compute the average of n numbers} 
 VAR 
  i : INTEGER ; 
  Sum : REAL ; 
 BEGIN 
  Sum := 0.0 ; 
  FOR i := 1 TO n DO 
   Sum := Sum + X[i] ; 
  AVG := Sum / n 
 END ; 
BEGIN 
 READLN (nA , nB) ; 
 FOR i := 1 TO nA DO 
  READ (SA[i]) ; 
 FOR i := 1 TO nB DO 
  READ (SB[i]) ; 
  A1 := AVG (SA , nA) ; 
  A2 := AVG (SB , nB) ; 
  IF A1 > A2 THEN 
   WRITELN (Class A has the higher average) 
  ELSE IF A2 > A1 THEN 
   WRITELN (Class B has the higher average) 
  ELSE 
   WRITELN (Both averages are equal) 
END.

 
PROGRAM P62 (INPUT , OUTPUT) ; 
 {to get the average of the best four scores out of five using 
  the subprogram Small} 
TYPE 
 Vector = ARRAY [1..5] OF REAL ; 
VAR 
 i , j , ID : INTEGER ; 
 sum , av : REAL ; 
 S : Vector ; 
FUNCTION Small (A : Vector ; n : INTEGER) : REAL ; 
 VAR 
  i : INTEGER ; 
 BEGIN 
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  Small := A[i] ; 
  FOR i := 2 TO n DO 
   IF Small > A[i] THEN 
    Small := A[i] 
 END ; 
BEGIN 
 FOR j := 1 TO 50 DO 
  BEGIN 
   READ (ID) ; 
   FOR i := 1 TO 5 DO ; 
    READ (S[i]) ; 
   sum := 0.0 
   FOR i := 1 TO 5 DO 
    sum := sum + S[i] ; 
   av := (sum - Small (S , 5)) / 4.0 ; 
   WRITELN (ID = , ID , Average = , av) 
  END 
END. 

 
PROGRAM P663 (INPUT , OUTPUT) ; 
 {To check the symmetry of a matrix and find its 
  transpose if not symmetric} 
TYPE 
 Matrix = ARRAY [1..5 , 1..5] OF REAL ; 
VAR 
 i , j : INTEGER ; 
 B , C : Matrix ; 
PROCEDURE SYM (A : Matrix , n : INTEGER ; 
     VAR K : INTEGER ; 
 {subprogram to check whether a square matrix is symmetric} 
 VAR 
  i , j : INTEGER ; 
 Begin 
  i := 1 ; K := 1 ; 
  While (i <= n) and (K <> 0) do 
   begin 
    j := 1 ; 
    while (j <= n) and (K <> 0) do 
     begin 
      if A[i,j] <> A[j,i] then 
       K := 0 ; 
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      j := j+1 
     end ; 
    i := i+1 
   end 
 End ; 
BEGIN 
 FOR i := 1 TO 5 DO 
  BEGIN 
   FOR j := 1 TO 5 DO 
    READ (B[i,j]) ; 
   READLN 
  END 
  SYM (B , 5 , K) ; 
  IF K = 0 THEN 
   BEGIN 
    FOR i := 1 TO 5 DO 
    FOR j := 1 TO 5 DO 
     C[i,j] = B[j,i] ; 
    WRITELN (B is not symmetric) ; 
    WRITELN (Its transpose is : ) ; 
    FOR i := 1 TO 5 DO 
     BEGIN 
      WRITELN ; 
      FOR j := 1 TO 5 DO 
       WRITE (C[i,j]) 
     END 
   END 
  ELSE 
   WRITELN (B is symmetric) 
END. 

 
PROGRAM P664 (INPUT , OUTPUT) ; 
TYPE 
 Vector = ARRAY [1..50] OF REAL ; 
VAR 
 i , nbcnt : INTEGER ; 
 bamean , bgmean : REAL ; 
 beta : Vector ; 
PROCEDURE AVNZ (A : Vector ; m , n : INTEGER ;  
     VAR Ava , Avg : REAL ; 
     VAR nz : INTEGER) ; 
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 {to calculate the arith. and geom. averages of the first n  
   elements of an array A of m numbers, and to count the  
   number of zero elements of these n numbers} 
 VAR 
  i : INTEGER ; 
  sum , prod : REAL ; 
 BEGIN 
  {calculate arith. average} 
  sum := 0.0 ; 
  FOR i := 1 TO n DO 
   sum := sum + A[i] ; 
  Ava := sum / n ; 
  {Calculate geometric average} 
  prod := 1.0 ; 
  FOR i := 1 TO n DO 
   prod := prod * A[i] ; 
  Avg := EXP ((1.0 / n) * LN (PROD)) ; 
  {count number of zero elements} 
  nz := 0 ; 
  FOR i := 1 TO n DO 
   IF A[i] = 0.0 THEN 
    nz := nz + 1 
 END ; 

     FOR  
 

BEGIN 
 FOR i := 1 TO 50 DO ; 
  READLN (beta [i]) ; 
 AVNZ (beta , 50 , 20 , bamean , bgmean , nbcnt) ; 
 WRITELN (bamean = , bamean , bgmean = , bgmean ,  
  nbcnt = , nbcnt)  
END. 
 

PROGRAM Intersection (INPUT , OUTPUT) ; 
 {program to determine the intersection of two arrays using 
    the subprogram : Search} 
TYPE 
 Vector = ARRAY [1..50] OF REAL ; 
 Vector1 = ARRAY [1..30] OF REAL ; 
VAR 
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 i , found , index : INTEGER ; 
 A  :   Vector ; 
 X  :   Vector1 ; 
PROCEDURE Search (Buffer : Vector ; 
  n : INTEGER ; Key : REAL ; 
  VAR found , index : INTEGER) ; 
 {this subprogram searches the array : Buffer 
 (of n elements) for the given element : key} 
 VAR   i : INTEGER ; 
 BEGIN 
  found := 0 ; i := 1 ; 
  While (i <= n) and (found = 0) do 
   IF Key = Buffer [i] THEN 
    BEGIN 
     found := 1 ; 
     index := i ; 
    END 
   ELSE 
     i := i + 1 
 END ; 
BEGIN 
 FOR i := 1 TO 50 DO 
  READLN (A[i]) ; 
 FOR i := 1 TO 30 DO 
  READLN (X[i]) ; 
 FOR i := 1 TO 30 DO 
  BEGIN 
   Search (A , 50 , X[i] , found , index) ; 
   IF found = 1 THEN 
    WRITELN (X[i] , index) 
  END 
END. 

 
PROGRAM P666 (INPUT , OUTPUT) ; 
TYPE 
 Vector = ARRAY [1..700] OF INTEGER ; 
 Vector1 = ARRAY [1..314] OF INTEGER ; 
VAR   i , n3 : INTEGER ; 
 Badr , BO : Vector1 ; 
 Ohod : Vector ; 
PROCEDURE Inter (Jset : Vector1 , Kset : Vector ; 
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    n1 , n2 : INTEGER ; 
    VAR JKset : Vector1 ; 
    VAR n3 : INTEGER) ; 
 {Subprogram to find intersection of two arrays and  
  number (n3) of common elements} 
 VAR 
  i , j : INTEGER ; found : boolean 
 BEGIN 
  n3 : = 0 ; 
  FOR i := 1 TO n1 DO 
   BEGIN 
    j := 1 ; found := false ; 
    While (j <= n2) and (not found) do 
     IF Jset[i] = Kset[j] THEN 
      BEGIN 
       n3 := n3 + 1 ; 
       JKset[n3] := Jset[i] ; 
       found := true 
      END ; 
     ELSE 

  j := j+1 ; 
   END 
 END ; 
BEGIN 
 FOR i := 1 TO 314 DO 
  READLN (Badr[i]) ; 
 FOR i := 1 TO 700 DO 
  READLN (Ohod[i]) ; 
 Inter (Badr , Ohod , 314 , 700 , BO , n3) 
 FOR i := 1 TO n3 DO 
  WRITELN (BO[i]) 
END.

 
 

PROGRAM P667 (INPUT , OUTPUT) ; 
 {evaluating the area under a curve by applying the  
  trapezoidal rule and using a function subprogram} 
VAR 
 i , n : INTEGER ; 
 a , b , x , h , area : REAL ; 
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FUNCTION F (x : REAL) : REAL ; 
 BEGIN 
  F := EXP (-x * x) + 3.0 * EXP (3 * LN(x)) 
   - 4.0 * SQR (x) + 6.0 * x + 5.0 
 END ; 
BEGIN 
 READLN (a , b , n) ; 
 h := (b - a) / n ; 
 sum := 0.0 ; 
 FOR i := 1 TO (n-1) DO 
  sum := sum + F (a + i * h) ; 
 area := h / 2.0 * (F(a) + F(b) + 2.0 * sum) ; 
 WRITELN (area =  , area)  
END.

 
PROGRAM P668 (OUTPUT) ; 
 {main program that calls the function subprogram CNR ,  
   which in turn calls the function subprogram Fact} 
VAR    a , b , c : REAL ; 
FUNCTION Fact (k : INTEGER) : REAL ; 
 {Function subprogram for computing the factorial} 
 VAR 
  i : INTEGER ;  F : real ; 
 BEGIN 
  F := 1.0 ; 
  FOR i := 2 TO k DO 
   F := F * i ; 
  Fact := F 
 END ; 
FUNCTION CNR (n , r : INTEGER) : REAL ; 
 {Function subprogram that calls the function subprogram Fact} 
 BEGIN 
  CNR := Fact(n) / (Fact(r) * Fact (n-r)) 
 END ; 
BEGIN 
 a := CNR (4,1) ; 
 b := CNR (5,3) ; 
 c := CNR (7,7) ; 
 WRITELN (a = , a , b = , b , c = , c) 
END.



 588

 
PROGRAM FixedPointMethod (INPUT , OUTPUT) ; 
 {Also called method of successive approximations ,  
    for solving the equation f(x) = 0} 
VAR i , n : INTEGER ; 
 x1 , x2 , eps : REAL ; 
FUNCTION F(x : REAL) : REAL ; 
 BEGIN 
  F := SQR(x) - SQRT(x) - 3.0 
 END ; 
FUNCTION G (x : REAL) : REAL ; 
 BEGIN 
  G := SQRT(SQRT(x) + 3.0) 
 END ; 
BEGIN 
 READLN (x1 , n , eps) ; 
 i := 1 ; 
 x2 := G(x1) ; 
 while (i <= n) and (abs(x2 - x1) >= eps) do 
  begin 
   x1 := x2 ; 
   i := i + 1; 
   x2 := G(x1) 
  end ; 
 if i <= n then 
  WRITELN (x2 , F(x2)) 
 else 

 WRITELN (Fails to converge in n iterations) ; 
END.

 
PROGRAM Recursion (INPUT , OUTPUT) ; 
CONST 
 eps = 1E - 09 ; 
VAR 
 k : INTEGER ; 
 term : REAL ; 
FUNCTION Fact (k : INTEGER) : REAL ; 
 BEGIN 
  IF k = 0 THEN 
   Fact := 1.0 
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  ELSE 
   Fact := k * Fact (k-1) 
 END ; 
FUNCTION Sum (k : INTEGER) : REAL ; 
 BEGIN 
  IF k = 0 THEN 
   Sum := 1.0 
  ELSE 
   Sum := Sum (k-1) + 1.0 / Fact (k) 
 END ; 
BEGIN 
 k := 0 ; 
 REPEAT 
  k := k + 1 ; 
  term := 1.0 / Fact (k) 
 UNTIL 
  term < eps ; 
 WRITELN (e = , Sum (k)) 
END.

 

Program PropertyValues ; 
{ 

This program determines the tax owed on each of several properties. 
Each property’s market value is read, its assessed value computed as 
28% of the estimated market value and its tax computed and 
displayed at the rate of 12.5 cents per dollar of assessed value. Input 
is terminated by a sentinel of 0. After all values are read, the total tax 

to be collected is printed. 
} 

const 
 Sentinel = 0.0  ; {terminates input} 

var 
 TotalTax : Real ; {sum of all property taxes} 

procedure PrintInstructions ; 
{Display instructions to the user.} 

begin {PrintInstructions} 
 WriteLn (When prompted, please enter property s) ; 
 WriteLn (market value in dollars and then press) ; 
 WriteLn (return. To terminate the program, enter) ; 
 WriteLn (a value of , Sentinel : 4:2, .) ; 
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 WriteLn 
end  ; {PrintInstructions} 

function ComputeTax (Market : Real) : Real ; 
{Compute tax on property with market value Market.} 

const 
 TaxRate = 0.125 ;   {tax rate in $} 
 AssessedPercent = 0.28 ; {% market assessed val} 

var 
 AssessedValue : Real ;  {assessed value} 

begin {ComputeTax} 
 AssessedValue := Market * AssessedPercent ; 
 ComputeTax := AssessedValue * TaxRate 

end ; {ComputeTax} 
procedure ProcessProperties (var TotalTax {output} : Real) ; 

{Read and compute taxes for all properties.} 
var 

 MarketValue : Real ; {input - property value} 
 Tax : Real ;   {output - computed tax} 

begin {ProcessProperties} 
 {Read first MarketValue} 
 Write (Enter first value (,Sentinel : 4 : 2, to quit) : ) ; 
 ReadLn (MarketValue) ; 
 {Initialize TotalTax} 
 TotalTax := 0.0 ; 
 {Process all values until Sentinel is read} 
 while MarketValue <> Sentinel do 
  begin 
   {Compute and display tax} 
   Tax := ComputeTax (MarketValue) ; 
   WriteLn (The tax is $, Tax: 4: 2) ; 
   {Update TotalTax} 
   TotalTax := TotalTax + Tax ; 
   {Get next MarketValue} 
   Write (Enter next value (, Sentinel:4:2, to quit): ); 
   ReadLn (MarketValue) 
  end {while} 

end ; {ProcessProperties} 
procedure PrintSummary (TotalTax : Real) ; 

 {Print the value of TatalTax.} 
begin {PrintSummary} 

 WriteLn (The total tax due is $, TotalTax: 4: 2) 



 591

end ; {PrintSummary} 
begin {MarketValues} 

 PrintInstructions ; 
 ProcessProperties (TotalTax) ; 
 PrintSummary (TotalTax) 

end. {MarketValues} 

 
  

function ComputeTax (Market : Real ; 
    Senior : Boolean) : Real ; 
const  
 TaxRate = 0.125 ;  {tax rate in $} 
 AssessedPercent = 0.28 ; {% market - assessed} 
 SurchargeRate = 0.05 ;  {% market} 
 SeniorDiscount = 0.10 ; {% tax due} 

Var 
 TaxDue, 
 AssessedValue : Real ; 

begin {ComputeTax} 
 AssessedValue : = Market * AssessedPercent ; 
 TaxDue := AssessedValue * TaxRate ; 
 {add surcharge on expensive properties} 
 if Market > 50000.00 then 
  TaxDue := TaxDue + SurchargeRate * Market ; 
 {apply senior citizen discount if applies} 
 if Senior then 
  TaxDue := TaxDue - TaxDue * SeniorDiscount ; 
 ComputeTax := TaxDue 

end ; {ComputeTax} 
 

Procedure ReadProperty 
 (var MarketValue {output} : Real ; 
 var Senior {output} : Boolean) ; 

var 
 Ch : Char ; {input - question response} 

begin {ReadProperty} 
 Write {Enter market value (, Sentinel : 4: 2,  to quit): ) ; 
 ReadLn (MarketValue) ; 
 Senior := False ; 
 {Check for Senior citizen discount} 
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 if MarketValue <> Sentinel then 
  begin 
   Write (Is owner 65+ years old (Y/N)? ) ; 
   ReadLn (Ch) ; 
   Senior := (Ch = Y) or (Ch = Y) 
  end ; 

end ; {ReadProperty} 
procedure ProcessProperties (var TotalTax {output} : Real) ; 

var 
 MarketValue,  {input - property value} 
 Tax : real ;   {output - computed tax} 
 Senior : Boolean ;  {age over 65?} 
begin {ProcessProperties} 
 {Read first MarketValue} 
 Readproperty (MarketValue, Senior) ; 
 {Initialize TotalTax} 
 TotalTax := 0.0 ; 
 {Process all values until Sentinel is read} 
 while MarketValue <> Sentinel do 
 begin 
  {Compute and display tax} 
  Tax := ComputeTax (MarketValue, Senior) ; 
  WriteLn (The tax is $, Tax: 4: 2) ; 
  {Update TotalTax} 
  TotalTax := TotalTax + Tax ; 
  {Get next MarketValue} 
  ReadpProperty (MarketValue, Senior) ; 
 end {while} 

end ; {ProcessProperties} 

 

program RaiseAnalysis ; 
{ 

 This program analyzes the effect of granting a 5.5% pay raise 
to the faculty. Each salary is input and the individual raise is printed. 
After all salaries are read, the total payroll before and after the raise, 

and the total amount of raises, are displayed. 
} 

const 
 Sentinel = 0.0  ;  {terminates input} 

var 
 OldTotalPay,  {output - payroll before raise} 
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 NewTotalPay,  {output - payroll after raise} 
 TotalRaise : Real ; {output - sum of all raises} 

procedure ProcessSalaries 
 (var OldTotalPay {output} : Real ; 
 var NewTotalPay {output} : Real ; 
 var TotalRaise  {output} : Real) ;  

{Read and process all salaries.} 
var 

 Salary : Real ;  {input - individual salary} 
 Raise : Real ;  {output - Computed Raise} 

procedure ComputeRaise (Salary {input} : Real ; 
          var Raise {output} : Real) ; 
 {Compute raise for one faculty salary.} 
const 

 RaiseRate = 0.055 ;  {uniform raise fraction} 
begin {ComputeRaise} 

 Raise := Salary * RaiseRate ; 
end ; {ComputeRaise} 

begin {ProcessSalaries} 
 {Initialize accumulators} 
 OldTotalPay  := 0.0 ; 
 NewTotalPay  := 0.0 ; 
 TotalRaise  := 0.0 ; 
 {Get first salary} 
 Write (Enter first salary (, Sentinel : 4:2,  to quit) : ) ; 
 ReadLn (Salary) ; 

{process salaries until sentinel} 
while Salary <> Sentinel do 

 begin 
  {Compute raise and update totals} 
  ComputeRaise (Salary, Raise) ; 
  OldTotalPay := OldTotalPay + Salary ; 
  NewTotalPay := NewTotalPay + Salary + Raise ; 
  TotalRaise := TotalRaise + Raise ; 
  {Display raise} 
  WriteLn {Raise amount is $, Raise: 4: 2) ; 
  {Get next salary} 
  Write (Enter next salary (, Sentinel :4:2,  to quit): ) ; 
  ReadLn (Salary) 
 end {while} 

end ; {ProcessSalaries} 
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procedure PrintReport (OldTotalSalary {input} : Real ; 
    NewTotalSalary {input} : Real ; 
    TotalRaise {input}  ; Real) ; 

{Print a summary report of the effect of the raise.} 
begin {PrintReport} 

 WriteLn ; 
 WriteLn (total payroll before raise = $, OldTotalSalary : 4: 2) 

; 
 WriteLn (Total Payroll after raise = $, NewTotalSalary : 4:2) ; 
 WriteLn (Total amount of raise = $, TotalRaise : 4:2) 

end ; {PrintReport} 
begin {RaiseAnalysis} 

 {Read Salaries, compute and print raises, and compute totals} 
 ProcessSalaries (OldTotalPay, NewTotalPay, TotalRaise) ; 
 {Display Summary Report} 
 PrintReport (OldTotalPay, NewTotalPay, TotalRaise) 

end. {RaiseAnalysis} 

 
procedure ComputeRaise (Salary {input} : Real ; 

       var Raise {output} : Real) ; 
{Compute raise for one faculty salary.} 

const 
 LowSalary = 30000 ; {7 percent raise cutoff} 
 MidSalary = 40000 ; {4 percent raise cutoff} 
 LowRaisePct = 0.07 ; {low salary raise} 
 MidRaisePct = 0.055 ; {middle salary raise} 
 HighRaisePct = 0.04 ; {high salary raise} 

begin {ComputeRaise} 
 if Salary < LowSalary then 
  Raise := Salary * LowRaisePct 
 else if Salary <= MidSalary then 
  Raise := Salary * MidRaisePct 
 else 
  Raise := Salary * HighRaisePct 

end ; {ComputeRaise} 

 

program Medications ; 
{ 

 This program prints a table showing what medication to take at 
any given hour in a 24-hour day, according to the prescription 
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specified in the problem statement. The table is printed with 24 rows, 
one for each hour. 

} 
const 

 ColumnWidth = 12 ; {Width of a column of the table} 
 HourWidth = 4 ;  {Width of hour column of table} 

var 
 Hour : Integer ; {Output - hour of day} 

procedure PrintHeader ; 
{print table header} 

begin {PrintHeader} 
 WriteLn ; 
 WriteLn (  MEDICATION CHART) ; 
 WriteLn 

end ; {PrintHeader} 
procedure PrintHour (Hour {input} : Integer) ; 

{ 
Assuming Hour is given in military time, it is converted to AM-PM 

time and printed. 
} 

begin {PrintHour} 
 if Hour < 12 then 
  Write (Hour: HourWidth,   AM 
 else if Hour = 12 then 
  {noon} 
  Write (Hour : HourWidth,   PM) 
 else 
  {Assert: 13 < = Hour <= 24} 
  begin 
   Hour := Hour - 12 ; 
   if Hour < 12 then 
    Write (Hour: HourWidth,   PM) 
   else 
    {midnight} 
    Write (Hour: HourWidth,   AM) 
  end {else} 

end ; {PrintHour} 
procedure Iron (Hour {input} : Integer) ; 

{print message if iron pill prescribed at this hour.} 
begin{Iron} 

 if Hour = 8 then 
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  Write (iron : ColumnWidth) 
 else if Hour = 12 then 
  Write (Iron : ColumnWidth) 
 else if Hour = 18 then 
  Write (Iron : ColumnWidth) 

end ; {Iron} 
procedure Antibiotic (Hour {input} : Integer) ; 

{ 
Print message if antibiotic prescribed at this hour. 

Pre: Hour has been assigned a value. 
Post: Print Antibiotic if hour is every 4 hours starting at 0400. 

} 
begin {Antibiotic} 

 if Hour = 4 then 
  Write (Antibiotic : ColumnWidth) 
 else if Hour = 8 then 
  Write (Antibiotic : ColumnWidth) 
 else if Hour = 12 then 
  Write (antibiotic : ColumnWidth) 
 else if Hour = 16 then 
  Write (antibiotic : ColumnWidth) 
 else if Hour = 20 then 
  Write (Antibiotic : ColumnWidth) 
 else if Hour = 24 then 
  Write (Antibiotic : ColumnWidth) 

end ; {Antibiotic} 
procedure Vitamin (Hour {input} : Integer) ; 

{ 
Print message if vitamin pill is prescribed at this hour 

} 
begin {Vitamin} 

 if Hour = 8 then 
  Write (Vitamin : ColumnWidth) 
 else if Hour = 21 then 
  Write (Vitamin : ColumnWidth) 

end ; {Vitamin} 
procedure Calcium (Hour {input} : Integer) ; 

{ 
Print message if Calcium pill prescribed this hour.  

Pre: Hour has been assigned a value. 
Post: Print Calcium if hour is 1100 or 2000. 
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} 
begin {Calcium} 

 if Hour = 11 then 
  Write (Calcium : ColumnWidth) 
 else if Hour = 20 then 
  Write (Calcium : Columnwidth) 

end ; {Calcium} 
begin {Medications} 

 PrintHeader ; 
 {Print each line of table} 
 Hour : = 1 ; 
 while Hour <= 24 do 
  begin 
   PrintHour (Hour) ; 
   Iron (Hour) ; 
   Antibiotic (Hour) ; 
   Vitamin (Hour) ; 
   Calcium (Hour) ; 
   WriteLn ; 
   Hour := Hour + 1 
  end {while} 

end. {Medications} 

 

Program Subscriptions ; 
{ 

This program accepts information about magazine subscriptions, and 
prints a message about the subscription. 

Inputs are:  Current month (1-12) and year (2 digits), and for each 
subscription the account number, the starting month and year and 

number of years subscribed. 
Output is either a warning message if the subscription expires this 
month or next month, a cancellation notice if the subscription has 

expired, or no message otherwise. 
} 

var 
 CurMonth : Integer ; {input - Current  Month} 
 CurYear : Integer ;  {input - Current Year} 

procedure ReadCurrentDate 
  (var CurMonth  {output} : Integer ; 
  var CurYear {output} : Integer) ; 

{Get current month and year from the user.} 
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begin {ReadCurrentDate} 
 Write (Enter Current Month (1-12) and year) ; 
 Write  ((2 digits) : ) ; 
 ReadLn (CurMonth, CurYear) 

end {ReadCurrentDate} 
 

procedure ProcessSubscriptions 
    (CurMonth {input}, 
    CurYear {input} : Integer) ; 

var 
 AccountNo,  {input  -  account number} 
 Month,   {input  -  starting month} 
 Year,    {input  -  starting year} 
 YearCount : Integer ; {input  -  number of years} 

 
procedure ReadAccountNo (var AccountNo {output} : Integer) ; 

 {Get account number of subscription.} 
begin {ReadAccountNo} 

 Write (Enter account number (0 to quit): ) ; 
 ReadLn (AccountNo) 

end ; {ReadAccountNo} 
 

procedure ReadSubRest 
  (var Month, Year {output} : Integer ; 
  var YearCount {output} : Integer) ; 

{Get remainder of subscription data from user.} 
begin {ReadSubRest} 

 Write (Enter month subscription began (1-12) : ) ; 
 ReadLn (Month) ; 
 Write (Enter Year subscription began (2 digit): ) ; 
 ReadLn (Year) ; 
 Write (Enter number of years subscribed: ) ; 
 ReadLn (YearCount) 

end ; {ReadSubRest} 
 

procedure PrintMessage 
  (CurMonth, CurYear {input} : Integer ; 
  AccountNo {input} : Integer ; 
  Month, Year, YearCount {input} : Integer) ; 

{ 
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 Print Appropriate Message. Implementation note: we compute 
the number of months since the start of the century until (a) now and 
(b) the end of the subscription. The two numbers are compared and 
the appropriate message is printed. This trick gets around the messy 

cases when a subscription expires in January. 
} 

var 
 EndingMonth,  {Months from 1/1/1900 to end} 
 ThisMonth : Integer ;  {Months from 1/1/1900 to now} 

begin {PrintMessage} 
 EndingMonth := 12 * (Year + YearCount) + Month ; 
 ThisMonth := 12 * CurYear + CurMonth ; 
 if EndingMonth = ThisMonth then 
  WriteLn (Print Renewal Notice for account, 
   AccountNo: 1, .) 
 else if EndingMonth = ThisMonth + 1 then 
  WriteLn (Print Renewal Notice for account, 
   AccountNo: 1, .) 
 else if EndingMonth < ThisMonth then 
  WriteLn (Cancel Subscription for account, 
   AccountNo: 1, .) 

end ; {PrintMessage} 
begin {ProcessSubscriptions} 

 ReadAccountNo {AccountNo} ; 
 While AccountNo <> 0 do 
  begin 
   ReadSubRest (Month, Year, YearCount) ; 
   PrintMessage {CurMonth, CurYear, AccountNo, 
      Month, Year, yearCount) ; 
   ReadAccountNo (AccountNo) 
  end {while} 

end ; {ProcessSubscriptions} 
begin {Subscriptions} 

 ReadCurrentDate {CurMonth, CurYear) ; 
 ProcessSubscriptions (CurMonth, CurYear) 

end. {Subscriptions} 

 

program Driver ; 
{ 
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This program is a driver to test procedure SquareRoot. user allowed 
to input several sets of test data. 

} 
const 

 Sentinel = 0.0 ; {terminates input} 
 Delta = 0.005 ; {tolerance for square root} 

var 
 N,   {input - number to find root of} 
 Guess,  {input - guess of root of N} 
 SqrRoot : Real ; {output - approx square root of N} 

function FindSqrRoot (N {input} : Real ; Guess {input} : real) : Real 
; 

{Compute an approximation to the square root of N.} 
const 

 Delta = 0.005 ; {tolerance for difference of terms} 
var 

 NextGuess, {computed approx next iteration} 
 LastGuess, {approx computed previously} 
 Difference : Real ; {diff of successive approx} 

begin {FindSqrRoot} 
 {Initialize first two terms of the sequence} 
 LastGuess := Guess ; 
 NextGuess : = 0.5 * (LastGuess + N / LastGuess) ; 
 Difference := NextGuess - LastGuess ; 
 {Make difference positive} 
 if Difference < 0 then 
  Difference := - Difference ; 

{Repeat unitl difference between successive approximations is small} 
while difference > Delta do 

 begin 
  {Update LastGuess, NextGuess} 
  LastGuess := NextGuess ; 
  NextGuess := 0.5 * (LastGuess + N / LastGuess) ; 
  {Compute absolute value of the difference} 
  Difference := NextGuess - LastGuess ; 
  if Difference < 0 then 
   Difference := - Difference 
 end ; {while} 

FindSqrRoot := NextGuess 
end ; {FindSqrRoot} 

begin {Driver} 
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 {Get first number} 
 Write (Enter Number whose square root is to be, 

 found (0 to quit) : ) ; 
 ReadLn (N) ; 
 while N <> 0.0 do 
  begin 
   Write (Enter guess for square root of number: ) ; 
   ReadLn (Guess) ; 
   SqrRoot := FindSqrRoot (N, Guess) ; 
   WriteLn (The square root is approximately, 
    SqrRoot : 7: 5) ; 
   Write (Enter Number whose square root is to be, 
     found (0 to quit): ) ; 
   ReadLn (N) 
  end {while} 

end. {Driver} 

 

program Midpoint ; 
{ 

Program uses the midpoint method to determine an approximateion 
to the definite integral of f(X), over the interval [A, B]. 

} 
var 

 N : Integer ; {Input - # rectangles used} 
 A, B, {input - bounds of integration} 
 Area : Real ; {output - area under F(X)} 

function F (X : Real) : Real ; 
{Computes value of function under study.} 

begin {F} 
 F := -3 * Sqr(X) + 2 * X + 4 

end ; {F} 
 

function ComputeArea (A, B : Real ; N : Integer) : Real ; 
{ 

Uses midpoint method to approximate area under F(X) over [A, B] 
(the definite integral) using N rectangles. 

} 
var 

 I : Integer ;    {loop control} 
 W,     {size of rectangle base} 
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 TempSum : Real ;  {partial sum of rectangles} 
begin {ComputeArea} 

 {Compute width} 
 W :=  (B - A) / N ; 
 {Initialize accumulator} 
 TempSum := 0 ; 
 {Compute sum of rectangle areas} 
 for I := 0 to N - 1 do 
  TempSum := TempSum +  

Abs (W * F(A + I * W + W / 2.0)) ; 
 ComputeArea := TempSum 

end ; {ComputeArea} 
begin {Midpoint} 

 {Get approximation parameters.} 
 Write (enter left endpoint of interval > ) ; 
 ReadLn (A) ; 
 Write (Enter right endpoint of interval > ) ; 
 ReadLn (B) ; 
 Write (Enter number of rectangles to use > ) ; 
 ReadLn (N) ; 
 {Compute value of approximation.} 
 Area := ComputeArea (A, B, N) ; 
 WriteLn (Area is, Area : 6 : 4) 

end. {Midpoint} 
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 
 

 
1) a) i) 9.5 , real. 

  ii) 6 , integer. 
  iii) 12 , integer. 
  iv) true , boolean. 
 b) i) 2.0E-1 * sqrt ((x - y) / (x + y)) ; 
  ii) x / y + z * z * z ; 
  iii) sqr (x - sqrt (x / (y + z))) ; 
 c) i) (m >= -10) and (m <= 10) 
  ii) m mod n = 0 
  iii) Abs (x - y) < 1E - 3 

2) a) y - x = 2.00 
 b) partly cloudy temperature is 35.4C 

3) program VolSurface (input , output) ; 
 const Pi = 3.14159 ; 
 var R , V , S : real ; 
  ch           : char ; 
 begin 
  writeln (enter R , ch) ; 
  readln (R , ch) ; 
  if (ch = V) or (ch = v) then  
   begin 
    V := 4/3 * Pi * R * R * R ; 
    writeln (Volume = , V) 
   end 
  else if (ch = S) or (ch = s) then 
   begin 
    S := 4*Pi*R*R ; 
    writeln (Surface Area = , S) 
   end 
  else 

writeln (wrong selection character) 
 end. 

4) program Sum (input , output)  
 var 
  i , m , n , s : integer ; 
 begin 
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  S := 0 ; 
  writeln (enter m , n) ; 
  readln (m , n) ; 
  for i := m to n do 
   S := S + i ; 
  writeln (s =  , s) 
 end. 

 
1) 

 a) 
and b) 

Ic) 

 d) 

modR1 e) 

whileI f) 

(boolean)B1 g) 

 h) 

 
2) 

program Question2 (Input , Output) ; 
const 

 Small = 0.0001 ; 
var 

 x1 , x2 , x3 , y1 , y2 , y3 , 
 LX , LY , XdotY , CosAlpha : real ; 
begin 
 write (Enter in the 6 real numbers : ) ; 
 readln (x1 , x2 , x3 , y1 , y2 , y3) ; 
 LX := sqrt (x1*x1 + x2*x2 + x3*x3) ; 
 LY := sqrt (y1*y1 + y2*y2 + y3*y3) ; 
 XdotY := x1*y1 + x2*y2 + x3*y3 ; 
 if (LX <= Small) or (LY <= Small) then 
  CosAlpha := 1.0 
 else 
  CosAlpha := XdotY / (LX*LY) ; 
 writeln (LX = , LX : 9 : 3) ; 
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 writeln (LY = , LY : 9 : 3) ; 
 writeln (XdotY = , XdotY : 9 : 3) ; 
 writeln (cos(alpha) = , CosAlpha : 9 : 6) ; 

end. 
3) 6--5--11 

 4--3--18 
 1--0--19 

4)  
program Question4 (Input , Output) ; 

var 
 NumSt , StID : Integer ; 
 Score1 , Score2 , Score3 , Average : Real ; 
 TotalScore1 , TotalScore2 , TotalScore3 : Real ; 
 AvgSore1 , AvgScore2 , AvgScore3 , AvgAll : Real ; 
begin 
 write (Enter in the Student ID : ) ; 
 readln (StID) ; 
 NumSt := 0 ; 
 TotalScore1 := 0.0 ; 
 TotalScore2 := 0.0 ; 
 TotalScore3 := 0.0 ; 
 while (StID <> 0) do 
 begin 
  write (Enter 3 acores for Student ID , StID, : ) ; 
  readln (Score1 , Score2 , Score3) ; 
  Average := (Score1 + Score2 + Score3) / 3 ; 
  writeln (student ID =, StID:5Average =, Average:6:2); 
  NumSt := NumSt + 1 ; 
  TotalScore1 := TotalScore1 + Score1 ; 
  TotalScore2 := TotalScore2 + Score2 ; 
  TotalScore3 := TotalScore3 + Score3 ; 
  write (Enter in the Student ID : ) ; 
  readln (StID) ; 
 end ; 
 AvgScore1 := TotalScore1 / NumSt ; 
 AvgScore2 := TotalScore2 / NumSt ; 
 AvgScore3 := TotalScore3 / NumSt ; 
 AvgAll := (AvgScore1 + AvgScore2 + AvgScore3) / 3 ; 
 writeln (Average of the first test is :  , AvgScore1 : 6 : 2) ; 
 writeln (Average of the second test is :  , AvgScore2 : 6 : 2) ; 
 writeln (Average of the third test is :  , AvgScore3 : 6 : 2) ; 
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end. 
 

 
1) 

a)  e) 
b)   f)  
c)   g)  
d)   h)  

2) A = 1 
 B = 4  C = 5 
 X = 7.1 Y = 8.0 
 Z = 4.5 

 5.5A 
3) a) 15.5 

b) 75 
c) 3.0 

4) a) Abs ((a-b) / 2) <> 1/c ; 
 b) Const    Pi = 3.14159 ; 
  Pi * sqrt (sqr(x - Alfa) + sqr (y - Beta)) 

5) 
j := 6 ;  

star : char ;  
end : integer ;      end

 
2q : real ;  

x := x mod p ; pmod 
C1 := C1*1 ;        

C1(char) 
if flag and x+y > 4 then  y      

x + y > 4 
writeln (it is true) (it is true) 
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no := false no      
 

x := p px 

6) 
Begin 
 if A > B then 
  begin  
   R := 0 ; 
   S := S+1  
  end 
 else 
  begin 
   R := R+1 ; 
   S := 0 
  end ; 
7) 
Program check (input , output) ; 
Var 
 grade : integer ; 
Begin 
 writeln (enter grade) ; 
 readln (grade) ; 
 if (grade >= 0) and (grade <= 100) then 
  writeln (valid grade) 
 else if grade < 0 then 
  writeln (invalid grade , less then zero) 
 else 

 writeln (invalid grade , greater then 100) 
End. 

 
  

Writeln (Zakat of Money is , P : 4 : 1,  percent of savings) ; 
Writeln (Zakat of God is,P:4:1, percent of the pure amount of gold); 
Writeln (Zakat of Fruit is,I:3, percent of the amount of fruits); 
Writeln (Zakat of Rikaz (buried treasures, minerals, petroleum) is ,  

J:3, percent ); 
2) i = 3.0 , x = 12.0 , y = 2.0 , z = 36.0 
3) i) KE := 0.5 * m * v * v ; 
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ii) D := sqrt (sqr(x1 - x2) + sqr (y1 - y2)) ;  
iii) V := 3.14159 * r * r * h ; 

 iv) s := (a + b + c) / 2.0 ; 
  Area := sqrt (s*(s-a)*(s-b)*(s-c)) ; 

v) Theta := 5/9 * (Fi - 32) ; 
4) a) if N mod 2 = 0 then 
   writeln (N is even) 
  else 
   writeln (N is odd) ; 
 b) 1)  x = 2    
  2)  x = 4     
5)   true 
   false 
   false 
   true 
   true 
   true 
   false 
   true 
   false 
6) 
Program Money (input , output) ; 
Const Percent = 0.025 ; 
Var Savings , Charities , Zakat , Net : real 
Begin  
 Writeln (Enter amount of Savings) ; 
 Readln (Savings) ; 
 Writeln (Enter amount of Charities) ; 
 Readln (Chairties) ; 
 Zakat := Savings * Percent ; 
 Net := Savings - Zakat - Charities ; 
 Writeln (Savings = K.D., Savings) ; 
 Writeln (Net = K.D., Net)  
End. 
7) 
Program FloatOrSink (input , output) ; 
Var m , v , d : real ; 
begin 
 writeln (enter mass and volume ) ; 
 readln (m , v) ; 



 611

 d := m / v ; 
 if d < 1 then 
  writeln (object will float) 
 else 
  writeln (object will sink) 
end. 
8) 
Program HeartBeats (input , output) ; 
Const 

DPY = 365.25 ; 
 Rate = 75 ; 
Var 
 Age : integer ;  HB : real ; 
Begin  
 Writeln (Enter age in years) ; 
 Readln (Age) ; 
 HB := Age*DPY*24*60*Rate ; 
 Write (For an age of , Age :3 ,,the number) ; 
 Writeln (of heart beats is : , HB) 
End. 

 
1)   1.5 , real . 
   true , boolean. 
   -36 , integer. 
2) i) I = 3 
   mod  (Y)  

    

   X = 3.0
   div  (Pi)  

   X = 0.0 
    

 
 
 
3) 


Xinitial 


Xfinal 
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 (i) (ii)
0  12 0 
1 2 12 
9 10 12 

4) Backwards they are 55.38034-12 
 In order they are -123455.4 
5) i) RegPay = 8E + 2  OverTime = 1.8E + 3 
  GrossPay = 2.6E + 3 NetPay = 2.0E + 3 
 ii) GrossPay = 6.0E + 2 NetPay = 3.0E + 2 
6)  
Program RightTriangle (input , output) ; 
var 
 A , B , H : real ; 
begin 
 writeln (enter A , B) ; 
 readln (A , B) ; 
 H := sqrt (sqr(A) + sqr (B)) ; 
 writeln (hypotenuse = , H) 
end. 
7) 
Program Cone (input , output) ; 
const Pi = 3.14159 ; 
var 
 h , r , v : real ; 
begin 
 writeln (enter h , r) ; 
 readln (h , r) ; 
 if (h < 0) or (r < 0) then 
  writeln (invalid input  values)  
 else 
  begin 
   v := Pi/3 * sqr (r) * h ; 
   writeln (volume =  , round (v)) 
  end 
end. 
8) 
Program ArithOperations (input , output) ; 
var  N1 , N2 : integer ; 
 OP : char ; 
begin 
 writeln (enter two integers and an operation symbol) ; 
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 readln (N1 , N2 , OP) ; 
 case OP of 
  + : writeln (N1 : 5 , + : 2 , N2 :5 , = : 2, N1 + N2 :6) ; 
  - : writeln (N1 : 5 , - : 2 , N2 :5 , = : 2 , N1 - N2 :6) ; 
  * : writeln (N1 : 5 , * : 2 , N2 :5 , = : 2 , N1 * N2 :6) ; 
  / : begin 
   if N2 = 0 then 
    writeln (Division by zero) 
   else 
    writeln (N1:5, /:2, N2:5, =:2, N1/N2:8:3) 
         end 
 end 
end. 

 
 
1) a) Sum A K 
  0 7 7 
  7 8 8 

  15 9 9 

  24 10 10 

  34  8 

  42  9 

  51  10 

  61  9 

  70  10 

  80   

  80   
b)    +    1    2    3
    4    5    6    7

 5 6 7 8

 6 7 8 9

2) 
program circle (input , output) ; 
 var r , a , c : real ; 
procedure circle_a_c (r : real ; var a , c : real) ; 
 begin 
  a := pi * r * r ; 
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  c := 2 * pi * r 
 end 
(* end circle_a_c *) ; 
begin 
 write (Enter radius : ) ;    readln (r) ; 
 while r >= 0 do 
  begin 
   circle_a_c (r , a , c) ; 
   writeln (area =  , a) ; 
   writeln (circumference =  , c) ; 
   write (Enter radius : ) ; readln (r) 
  end 
  (* end while *) ; 
 end. 
3) 

main  CHECK 
A B G YES  X Y C A 
6 5 3 TRUE  6 5 TRUE 11 

  11 FALSE  10  FALSE  
         

 


A = 6 
B = 5 
G = 3 
YES = TRUE 
X = 10 
A = 6 
B = 5 
G = 11 
YES = FALSE 
 
4) 
program Zakat_Calc (input , output) ; 
 const Alnisab = 500 ; 
 var Id_number : integer ; 
  T , Z          :  real; 
  Y_N  :  char ; 
  i , M  :  integer ; 
 function Zakat (Alnisab , TotalSavings : real ;  
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    YearPssed : char) : real ; 
  begin 
   if YearPssed = Y then 
    if TotalSavings >= Alnisab then 
     Zakat := 0.025 * TotalSavings 
    else Zakat := 0.0 
    (* end if *) 
   else Zakat := 0.0 
   (* end if *) 
  end 
  (* end Zakat *) ; 
 begin 
 writeln (enter number of people) ; 
 readln (M) ; 
 for i := 1 to M do 
  begin 
   write (Id_Number :) ; readln (Id_number) ; 
   write (Total Savings : ) ; readln (T) ; 
   write (Year Passed : ) ; readln (Y_N) ; 
   Z := Zakat (Alnisab , T , Y_N) ; 
   writeln (Id_Number : , Id_number : 6, 
     Total Savings :  , T : 8 : 3 , 
     Zakat :  , Z : 8 : 3) 
  end 
  (* end for *)  
 end. 

 
1)   
 else 
  if W = N then 
      ZF := 0.1 * F 
 else if W = A then 
      ZF := 0.05 * F 
 else if W = C then 
      ZF := 0.075 * F ; 
 writeln ............. 
end. 

2) i) a   2 * r 

 ii) ch   x 
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 iii)  ch 

 iv) 
 v) y  f(x , r , c)  

3) 
main  p  q  

a b  x y  x y p: x = 6   y = 5 
3 4  3 4  6 5 main : a = 6  b = 5 
6 5  6 5  7 10 q: x=7  y=10 

        main: a=6  b=10 
         

10       
 
 
4)  
procedure Q4Pa (a , b : real ; var av , gm , max : real) ; 
begin 
 av := (a+b) / 2 ; 
 gm := sqrt (a*b) ; 
 if a > b then 
  max := a 
 else 
  max := b ; 
end ; {Q4Pa} 
 
program Q4 (input , output) ; 
var 
 a , b , av , gm , max : real ; 
{Insert the above procedure Q4Pa here} 
begin 
 write (Enter two real numbers > ) ; 
 readln (a , b) ; 
 while (a >= 0.0) and (b >= 0.0) do 
 begin 
  Q4Pa (a , b , av, gm , max) ;  
  writeln (a = , a ,  b = , b , average = , av ,  
   geometric mean = , gm , max of a and b = , max); 
  readln (a , b) ; 
 end ; {while} 
end. {Q4} 
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5) 
 a) Function G( m1 , m2 , m3 : integer) : char ; 
  var 
   avg : real ; 
  begin 
   avg := (m1 + m2 + m3) / 3.0 ; 
   case round (avg) of 
    90..100 : G := A ; 
    80..89   : G := B ; 
    70..79   : G := C ; 
    60..69   : G := D ; 
      0..59   : G := F  
   end 
  end ; 
 b) 
program Q5 (input , output) ; 
var 
 N , ID , m1 , m2 , m3 , I , 
 CountA , CountB , CountC , CountD , CountF : integer ; 
 Grade : char ; 
{Insert the above function G here} 
begin 
 CountA := 0 ; 
 CountB := 0 ; 
 CountC := 0 ; 
 CountD := 0 ; 
 CountF := 0 ; 
 write (Enter the number of students > ) ; 
 readln (N) ; 
 for I := 1 to N do 
 begin 
  write (Enter student ID and three marks > ) ; 
  readln (ID , m1 , m2 , m3); 
  Grade := G (m1 , m2 , m3) ; 
  writeln (ID = ,ID, mark1 = , m1 , mark2 = , m2 ,  
     mark3 = , m3 , Grade = , Grade) ; 
  case Grade of 
   A : CountA := CountA + 1 ; 
   B : CountB := CountB + 1 ; 
   C : CountC := CountC + 1 ; 
   D : CountD := CountD + 1 ; 
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   F : CountF  := CountF + 1 
  end ; {case} 
 end ; {for} 
 writeln (The number of students receiving A is , CountA) ; 
 writeln (The number of students receiving B is , CountB) ; 
 writeln (The number of students receiving C is , CountC) ; 
 writeln (The number of students receiving D is , CountD) ; 
 writeln (The number of students receiving F is , CountF) ; 
end. {Q5} 

 
 
1) a) In the Name of Allah 
  O Mojahidoon of Bosnia Assalamo Alaikom 
  May Allah bless you 
 
 b) Sum Product Count  

  0 1 1 11 
  1 1 2            1           2 
  1 2 3            2           6 
  2 6 4            224 
  2 24 5  
c)  1234 
            2            4           3           4 
            3            6           9         12 
2)   

 A[1] := 1 A(1) = 1 
 A[4] := -1 A(2) = 3 
 A[2] := 3 A(3) = 5 
 A[5] := 2 A(4) = -1 
 A[3] := 5 A(5) = 2 
 A[6] := 7 A(6) = 7 
 

3) a) c i x  20 : x   
  0 1 15    3 : c   
  1 2 10 
   3 -10 
  2 4 5 
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   5 20 
  3 6 
 b) c := 0 ; 
  i := 1 ; 
  Repeat 
   Read (x) ; 
   IF (x < 0) or (x > 10) THEN 
    c := c + 1 ; 
   i := i + 1 
  until i > 5 ; 
4) 
Program Series (output) ; 
var  i , s : integer ; 
begin 
 s := 0 ; 
 for i := 1 to 10 do 
      s := s + sqr (4 * i + 1) ; 
 writeln (sum = , s) 
end. 
5) 
Program Pilgrimage (input , output) ; 
var 
 ID , NL , NS , NA , N : integer ; 
 PL , PA , PS : real ; 
 CODE : char ; 
begin 
 NL := 0 , NS := 0 , NA := 0 ; 
 writeln (enter id , code) ; 
 readln (ID , CODE) ; 
 while CODE <> E do 
  begin 
   case CODE OF 
    L : NL := NL + 1 ; 
    S : NS := NS + 1 ; 
    A : begin 
        writeln (ID =  , ID) ; 
        NA := NA + 1 
            end  
   end ; {case} 
   readln (ID , code) 
  end {while} ; 
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 N := NL + NS + NA ; 
 writeln (NL = , NL , NS = , NS , NA = , NA , N = , N) ; 
 PL := NL/N * 100 ; 
 PS := NS/N * 100 ; 
 PA := NA/N * 100 ; 
 writeln (PL = , PL , PS =  , PS , PA =  , PA) ; 
End. 

 
 

1) a) *   *   *   *   * b) Score = 77.20 Grade = C Points = 2 
      *   *   *   *    Score = 94.90 Grade = A Points = 4 
      *   *   *     Score = 66.10 Grade = D Points = 1 
    *   *       Score = 59.40 Grade = F Points = 0 
    *       Score = 89.45 Grade = B Points = 3 
 
2) a) i =   1 x =  -1 Sum = -1 Product =     1 
  i =   3 x =   9 Sum =  8 Product =      3 
  i =   5 x = 15 Sum = 23 Product =     3 
  i =   7 x = 22 Sum = 45 Product =   21 
  i =   9 x = 10 Sum = 55 Product =   21 
  i = 11 x = 30 Sum = 85 Product = 231 
 b) i := 1 ; Sum := 0 ; Product := 1 ; 
  REPEAT 
   Read (x) ; 
   IF (x < 10) or (x > 20) THEN 
    Product := Product * i ; 
   Sum := Sum + x ; 
   WriteLn(i = , i:5 ,x=, x:5, Sum=, Sum:5,  
      Product=, Product:5) ; 
   i := i + 2 
  UNTIL i > 11 ; 
 
3) PROGRAM Q3 (input , output) ; 
 VAR 
  x , Sum , Term : Real ; 
  i , n : Integer ; 
 BEGIN 
  Write (Enter x , n > ) ; 
  ReadLn (x , n) ; 
  Sum := 0.0 ; 
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  FOR i := 1 to n DO 
   BEGIN 
         Term := (2 * i - 1) * x ; 
         Sum := Sum + Sqr(Sin(Term)/Cos(Term))/Term 
   END ; 
  WriteLn (The sum of the series is  , Sum : 5 : 2) 
 END. 
4) PROGRAM Q4 (Input , Output) ; 

CONST 
 Sentinel = 0 ; 
VAR 

 Na , Nf , ID : Integer ; 
 S1 , S2 , S3 , Ave : Real ; 

BEGIN 
 Write (Enter ID , S1 , S2 , S3 > ) ; 
 Read (ID , S1 , S2 , S3) ; 
 Na := 0 ; Nf := 0 ; 
 WHILE ID <> Sentinel DO 
  BEGIN 
      Ave := (S1 + S2 + S3) / 3 ; 
      WriteLn (ID = , ID, Average = , Ave:5:2) ; 
      IF Ave > 90 Then 
         Na := Na + 1 
      ELSE 
         IF Ave < 60 Then 
          Nf := Nf + 1 
      Write (Enter ID,S1,S2,S3(when done ID = 0)>); 

        Read (ID , S1 , S2 , S3) 
   END 
  Writeln (Na =, Na :5, Nf = , Nf :5) 
 END. 
 
5) (a) 
PROCEDURE Rectangle ; 
VAR   A , B , P , Area : Real ; 
BEGIN 
 Read (A , B) ; 
 Area := A * B ; 
 P      := 2 * (A + B) ; 
 WriteLn(Perimeter of the Rectangle = , P : 7 : 3 ,  

Its Area = , Area:7:3) 
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END ; 
(b) 
PROCEDURE Square ; 
VAR   D , P , Area : Real ; 
BEGIN 
 Read (D) ; 
 Area := D * D ; 
 P      := 4 * D ; 
 WriteLn(Perimeter of the Square = , P : 7 : 3 , 

 Its Area =  , Area:7:3) 
END ; 
(c) 
PROCEDURE Circle ; 
CONST 
 Pi = 3.14159 ; {In Turbo Pascal Pi is a standard constant} 
VAR   R , C , Area : Real ; 
BEGIN 
 Read (R) ; 
 Area := Pi * R * R ; 
 C      := 2 * Pi * R ; 
 WriteLn (Circumference of the circle = , C:7:3, 

Its Area=, Area:7:3) 
END ; 
(d) 
PROGRAM Q4 (Input , Output) ; 
VAR   Code : Integer ; 
Procedures .......... 
BEGIN 
 Write(Enter Code 1 for Rectangle,2 for Square,3 for Circle >); 
 ReadLn (Code) ; 
 IF (Code < 1) or (Code > 3) Then 
  WriteLn (Invalid CODE) 
 ELSE 
  CASE Code of 
   1 : Rectangle ; 
   2 : Square ; 
   3 : Circle 
  END 
END. 

 
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1) Q :  Who is the most deserving of my good company ? 
 A :  Your mother. 
 Q :  Who is next ? 
 A :  Your mother. 
 Q :  Who is next ? 
 A :  Your mother. 
 Q :  Who is next ? 
 A :  Your father. 
2) 
Tracetable:  

  k i j   
  5 1..0 1..4   
  4 1..1 1..3   
  3 1..2 1..3   
  2 1..3 1..1   
  1 1..4 1..0   
 

Output :  

* � � � � � � � � * 
� * � � � � � � *  
� � * � � � � *   
� � � * � � *    
� � � � * *     
3) 
a) F(c, i, a, j, b)  d) F(3<2, 2, i, j, a)  

b) F(not c, i+j, i, j, b)  e) F(c and (>1), 2, 2, 3, a)  
c) F(c, a+j, a, j, b)  f) F(true, 3, i, a, b)  

4) 

a)    b)   

  

��1��2��3��4��5��6��7��8��9       ��1 *** *** 
  *** 
  *** 

                              (i)                                 (ii) (i) (ii) 
5) 
program mark (input , output) ; 
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 var n , m , i , j , s , sm : integer ; 
begin 
 writeln (Enter the number n of students) ; 
 writeln (and the number m of marks per student : ) ; 
 readln (n , m) ; 
 for i := 1 to n do 
  begin 
   s := 0 ; 
   writeln (Enter the student marks : ) ; 
   for j := 1 to m do 
    begin 
     readln (sm) ; 
     s := s + sm 
    end 
   (* end for *) ; 
   writeln (The average for this student is : , s/m :6:2) 
  end 
 (* end for *) 
end. 
6) 
program mark (input , output) ; 
 var  ma , mi , numb , n , s : integer ; 
begin 
 writeln (Enter numbers : ) ; 
 s := 0 ; 
 numb := 0 ; 
 readln (n) ; 
 mi := n ; 
 ma := n ; 
 repeat 
  if n < mi 
   then mi := n 
  (* end if *) ; 
  if n > ma 
   then ma := n 
  (* end if *) ; 
  s := s + n ; 
  numb := numb + 1 ; 
  readln (n)  
 until n < 0 ; 
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 writeln (Result: max=, ma,  min=, mi,  
average=,s/numb:3:2) 
end. 
7) 
program number_check (output) ; 
 var i , j : integer ; 
 begin 
  j := 0 ; 
  for i := 1 to 1000 do 
   if (i mod 3 = 0) and (i mod 7 = 0) then 
    j := j + 1 
   (* end if *) ; 
  (* end for *)  
  writeln (Count : , j) ; 
  readln  
 end. 

 
 
1) a) integer , 9. 
 b) integer , 23. 
 c) boolean , true. 
 d) real , 11.0. 
 e) char , B. 
2) program Students (input , output) ; 
 var 
  i , M , IdNo : integer ; 
  Test1 , Test2 , Final , Score : real ; 
  Grade : char ; 
 Begin 
  writeln (enter number of students) ; 
  readln (M) ; 
  for i := 1 to M do 
   begin 
    writeln (enter information of a student : 
      IdNo, Test1, Test2, Final) ; 
    readln (IdNo , Test1, Test2, Final) ; 
    Score := Test1 + Test2 + Final ; 
    Case Score of 
     90..100 :  Grade := A ; 
     80..89   :  Grade := B ; 
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     70..79   :  Grade := C ; 
     60..69   :  Grade := D ; 
       0..59   :  Grade := F ; 
    end ; 
    writeln (IdNo = , IdNo, Grade = , Grade) 
   end 
 End. 
3) Program Numbers ; 
 var num , od , ev11 : integer ; 
 Begin 
  od := 0 ;  ev11 := 0 ; 
  writeln (enter a number) ; 
  readln (num) ; 
  while num >= 0 do 
   begin 
    if num mod2 = 1 then 
     od := od + 1 
    else if num mod11 = 0 then 
     ev11 := ev11 + 1 ; 
    writeln (enter a number) ; 
    readln (num)  
   end ; 
  writeln (number of odd numbers = , od) ; 
  writeln (number of even numbers divisible by 11 is: 
ev11) 
 End. 
 

4) cno = 2        

c1 = c      wrong c 
cno = 3      right b 
c1 = b      right c 
c2 = b      wrong c 

cno = 2      right d 
c1 = c 
c2 = c 

cno = 5 
cno = 1 
c1 = d 
c2 = d 

5) 
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Main  P1  

w x y z  a x y P1 : y=25 w=5 a=10 
40 5 10 20  5 10  w=5 x=5 y=35 z=20 
5  35   10 35 25     

 
 
6) Program Av ; 
 const size = 50 ; 
 type ArrayType = array [1..size] of integer ; 
 var 
  L : ArrayType ; 
  i : integer ; 
  mean : real ; 
 function Average (A : ArrayType) : real ; 
 var sum : integer ; 
 begin 
  sum := 0 ; 
  for i := 1 to 50 do 
   sum := sum + A[i] ; 
  Average := sum / 50 
 end ; 
 Begin {main} 
  for i := 1 to 50 do 
   readln (L[i]) ; 
  mean := Average (L) ; 
  for i := 1 to 50 do 
   if (L[i]> mean) then 
    writeln (L[i])  
 End. 
 
 

7)  X[1] = 2      
 X[2] = 3   234000 
 X[3] = 4         J = 2 B[J] = 4 
 X[4] = 0         J = 3 B[J] = 6 
 X[5] = 0         J = 4 B[J] = 8 
 X[6] = 0   046800 
  Y[1] = 0 
 Y[2] = 0 
 Y[3] = 0 
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 Y[4] = 0 
 Y[5] = 0 
 Y[6] = 0 
 
 Double (X , Y , 1 , 2 , 3) ; 
 SA = 1 , SB = 2 , Len = 3 
 I = 1     J = 2 N = 1 
 
 B[2] = 2A[1] = 2 X [1] = 4 
 I  = 1 + 1 = 2 
 J  = 2 + 1 = 3 
 N = 1 + 1 = 2 
 
 B[3] = 2A[2] = 2 X [2] = 6 
 I  = 2 + 1 = 3 
 J  = 3 + 1 = 4 
 N = 2 + 1 = 3 
 
 B[4] = 2A[3] = 2 X [3] = 8 
 I  = 3 + 1 = 4 
 J  = 4 + 1 = 5 
 N = 3 + 1 = 4 
 B  Y 

 
1) I J 
 1 3 K[3] = 3 
  2 K[2] = 2 
  1 K[1] = 1 
   K[1] = 1 - 10 = -9 

 2 3 K[3] = 6     
  2 K[2] = 4         -9 
   K[2] = 4 - 10 = -6       -6 
 3 3 K[3] = 9         -1 
   K[3] = 9 - 10 = -1 
2) 

Main  P 
a b c d  x y c 

10 20 30 40  10 20 5 
 22  35  9 22  
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P : a = 10 b = 20 c = 5 d = 35 x = 9 y = 20 

main : a = 10 b = 22 c = 30 d = 35   
 
3) program Q3 (input , output) ; 
 var n , count : integer ; 
 begin 
  count := 0 ; 
  readln (n) ; 
  while n <> 0 do 
   begin 
    if (n mod 2 = 0) and (n mod 3 = 0) then 
     count := count + 1 ; 
    readln (n)  
   end ; 
  writeln (count = , count) 
 end. 
4) program Q4 (input , output) ; 
 var a , b , c : real ; 
 begin 
  readln (a , b , c) ; 
  while (a >= 0.0) and (b >= 0.0) and (c >= 0.0) do 
   begin 
    if (a+b > c) and (a+c > b) and (b+c > a) then 
     begin 
      if (a=b) and (b=c) then 
            writeln (Triangle with sides,  
        a,b,c, is equilateral)
      else if (a=b) or (b=c) or (a=c) then 
            writeln (Triangle with sides,  
        a,b,c, is isosceles)
      else 
            writeln (Triangle with sides,  
        a,b,c, is scalene)
  
     end 
    else 
     writeln (a,b,c,  do not form a triangle) ; 
    readln (a,b,c) 
   end 
 end. 
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5) program Q5 (input , output) ; 
 type 
  vector1 = array [1..100] of char ; 
  vector2 = array [1..100] of integer ; 
 var 
  n : integer ; 
  Depts : vector1 ; 
  Marks : vector2 ; 
 procedure ReadAndStore (var n : integer ; var Depts : vector1 ;  
      var Marks : vector2) ; 
 var     i : integer ; 
 begin 
  readln (n) ; 
  for i := 1 to n do 
   readln (Depts [i] , Marks [i]) 
 end ; 
 function HighestMark (n : integer ; Marks : vector2) : integer ; 
 var i , max : integer ; 
 begin 
  max := Marks [1] ; 
  for i := 2 to n do 
   if Marks [i] > max then 
    max := Marks [i] ; 
  HighestMark := max 
 end ; 

 function AvComp(n:integer; Depts:vector1; Marks:vector2):real; 
 var i , sum , ncs : integer ; 
 begin 
  sum := 0 ; ncs := 0 ; 
  for i := 1 to n do 
   if (Depts [i] =C) or (Depts [i] = c) then 
    begin 
     sum := sum + Marks [i] ; 
     ncs := ncs + 1 
    end ; 
   AvComp := sum / ncs 
  end ; 
 Begin 
  ReadAndStore (n , Depts , Marks) ; 
  writeln (The highest mark is, HighestMark (n,Marks)) ; 
  writeln (The avg. mark of cs students is,  
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       AvComp (n,Depts, Marks)) 
 End. 
6) a) 
procedure Search (X : vector ; n , key : integer ; var index : integer) ; 
var i : integer ; found : boolean ; 
begin 
 i := 1 ; found := false ; 
 while (i <= n) and (not found) do 
  if X[i] = key then 
   found := true 
  else 
   i := i + 1 ; 
 if found then 
  index := i 
 else 
  index := 0 
end ; 

  
begin 
 i := 1 ; 
 while (i <= n) and (X [i] <> key) do 
  i := i + 1 ; 
 if i <= n then 
  index := i 
 else 
  index := 0 
end ; 
b) Program Q6 (input , output) ; 
 type    vector = array [1..700] of integer ; 
 var Badr : array [1..314] of integer ; 
  Ohod : array [1..700] of integer ; 
  i , index : integer ; 
 procedure Search  
    
 Begin 
  for i := 1 to 314 do 
   readln (Badr [i]) ; 
  for i := 1 to 700 do 
   readln (Ohod [i]) ; 
  for i := 1 to 314 do 
   begin 
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    Search (Ohod, 700, Badr [i], index) ; 
    if index <> 0 then 
     writeln (Badr [i]) 
   end 
 End. 

 
 

 
1) a) 5 integer 
 b) 5.5 real 
 c) 13 integer 
 d) true boolean 
 e) 18 integer 
 f) true boolean 
2) a) -x*x* (sqrt (y) + 2) / y 
 b) x * y / (x + y) - (x - y) / (x * y) 
 c) sqrt (x * x + y * y) 
3) a) x� = ����3 
  s� = ��10.0000 
 b) ***** 
  
  *** 
  
  * 
 
4) case digit of  
  0 , 1 , 2 : value := digit ; 
  3 , 4      : value := 2 * digit ; 
  5           : value := 3 * digit ; 
  else        value := 4 * digit ; 
 end 
 (* end case *) ; 

 
if 0  digit  5 then 

case digit of 
  0 , 1 , 2 : value := digit ; 
  3 , 4      : value := 2 * digit ; 
  5           : value := 3 * digit ; 
 end 
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 (* end case *) ; 
else value := 4 * digit 

(* end if *) ; 
5) program cylinder (input , output) ; 
 const Pi = 3.14159 ; 
 var h , r : real ; 
 begin 
  write (height : ) ; readln (h) ; 
  write (radius : ) ; readln (r) ; 
  writeln (volume = , pi * r * r * h) ; 
  writeln (surface = , 2 * pi * r * h) 
 end. 
6) program product (input , output) ; 
 var n , p : integer ; 
 begin 
  n := 1 ; 
  p := 1 ; 
  while p < 10000 do 
   begin 
    n := n + 1 ; 
    p := p * n 
   end  
  (* end while *) ; 
  writeln (smallest value of n is , n) 
 end ; 
7) function multiple (x , y : integer ) : boolean ; 
  begin 
   if (x mod y = 0) or (y mod x = 0) then 
    multiple := true 
   else multiple := false 
   (* end if *) ; 
  end 
 (* end multiple *) ; 
8) a) 
function is_positive_array (var x : array_type; m : integer) : boolean ; 
var i : integer ; 
 positive : boolean ; 
begin 
 positive := true ; 
 for i := 1 to m do 
  if x[i] < 0 then 
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   positive := false 
  (* end if *) 
 (* end for *) ; 
 is_positive_array := positive 
end 
(* end is_positive_array *) ; 

 
begin 
 positive := true ; 
  i := 1 ; 
  while (i <= m) and positive do 
   begin 
    if x[i] < 0 then 
     positive := false 
    (* end if *) 
    i := i + 1 
   end 
  (* end while *). 
  is_positive_array := positive; 
 b) 
program array (input , output) ; 
 const max = 100 ; 
 type array_type = array [1..max] of real ; 
 var    i , m : integer ; 
  x : array_type ; 
 function is_positive_array (var x : array_type ; 
      m : integer) : boolean ; 
      
 (* end is_positive_array *) ; 
 begin 
  write (number of array - components : ) ; readln (m) ; 
  for i := 1 to m do 
   readln (x[i]) 
  (* end for *) ; 
 if is_positive_array (x , m) then 
  writeln (array is positive) 
 else writeln (array is not positive) 
 (* end if *) 
end. 

 
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1) a) i)  48  ii)  0  iii)  false 
 b) read(ch) ;  count := 0 ; 
  repeat 
   write (ch) ; 
   count := count + 1 ; 
   read (ch) 
  until (ch = *) or (count > 8) ; 
2) a) ii)  real 
 b)  ii)  real  
 c)  ii)  real 

3) a)   

   4 
   4 
   4 
 b) z g s i t 
  0 0 0 1 -3 
  1 1 -3 2 5 
  2 2 2 3 4 
   3 6 4 0 
   4 2 5 -4 
    6 6 4 
     7  
  z=2, g=4, s=6, i=7, t=4. 

c) count stop k  

 0 4 1  0  

 1  1  1 1 
 2  1  2 12 
 3  1  3 123 
 4   All Done 

4) a) i) k i x 
   1 2 5 
   3   3 2 
   4   4 6 
    5 8 
     3 
  Result = 4 

  ii)  
 b)  
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  Main  One  Two  Three 

5: 45 a b  x y  a b  a b 
1:            2           6 4 5  4 5  4 6  6 12
6:            4           6  6  2 6  5   10 11
1:            2           5 6   6 4  6 12    
3:            6          12    2 5       
2:            10        11            
4:            6          12            
7:            6          6            
 
5) type 
  vector = array [1..max] of integer ; 
 function second (D : vector ; N : integer) : integer ; 
 var 
  i , j : integer ; temp : integer ; 
 begin 
  for i := 1 to N-1 do 
   for j := i+1 to N do 
    if D[i] < D[j] then 
     begin 
      temp := D[i] ; 
      D[i] := D[j] ; 
      D[j] := temp 
     end ; 
   second := D[2] 
 end ; 
6) type 
  vector = array [1..max] of char ; 
 function Palindrome (A : vector ; N : integer) : boolean ; 
 var 
  i : integer ; 
 begin 
  Palindrome := true ; 
  for i := 1 to N div 2 do 
   if A[i] <> A[n - i + 1] then 
    Palindrome := false 
 end ; 

        
A1     A2     An-1 An 
 A1 = An       
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 A2 = An-1       
         
 Ai = An-i+1       

 
7) a) function checkNo (N : integer) : boolean ; 
  begin 
   if N mod 2 = 0 then 
    checkNo := true 
   else 
    checkNo := false 
  end ; 
 b) procedure factors (n : integer) ; 
  var 
   i : integer ; 
  begin 
   for i := 1 to n do 
    if n mod i = 0 then 
     writeln (i) 
  end ; 
 c) program Numbers (input , output) ; 
  var 
   N : integer ; 
  function checkNo ... 
  . 
  . 
  . 
  procedure factors ... 
  . 
  . 
  . 
  Begin 
   writeln (enter N) ; 
   readln (N) ; 
   if CheckNo (N) then 
    begin 
     writeln (factors of , N : 4, are : ) ; 
     factors (N) 
    end 
   else 
    writeln (N : 4, is an odd number ) 
  End. 

 
1)     
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 a) Integer 36 
 b) Boolean True 
 c) Boolean False 
 d) integer 12 
 e) character B 
2) Procedure PintPrayer (InPrayer : PRAYERS) ; 
 begin 
  case InPrayer of 
   FAJR : write (FAJR) ; 
   ZUHR : write (ZUHR) ; 
   ASR : write (ASR) ; 
   MAGHREB : write (MAGHREB) ; 
   ISHA : write (ISHA)  
  end 
 end ; 
3) ----2----3----4----5----6----7----8----9 
 ----4----5 
 ----4----5----6----7 
 ----4----5----6----7----8-----9 
 ----4----5----6----7----8-----9----8----9 
4) program Q4 ; 
 var 
  X : real ; 
  Min , Sum , Ave : real ; 
  N : integer ; 
 begin 
  read (X) ; 
  N := 0 ; Sum := 0 ; Min := X ; 
  while X >= 0 do 
  begin 
   Sum := Sum + X ; 
   N := N + 1 ; 
   if X < Min then Min := X ; 
   read (X) 
  end ; 
  if N > 0 then 
     begin 
   Ave := Sum / N ; 
   Writeln (Minimum = , Min : 10 : 3) ; 
   Writeln (Average = , Ave : 10 : 3) 

    end. 
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5) BBBBBBBBB K I J 
 *BBBBBBB 5 1..0 1..9 
 **BBBBB 4 1..1 1..7 
 ***BBB 3 1..2 1..5 
 ****B 2 1..3 1..3 
  1 1..4 1..1 
   * B 
6) 

Main  P1  P2 
a b c d  a b c  x y 
4 3 10 20  3 4 8  3 2 
12   16  11 12     

  
P1(b , a)  P1 (3 , 4) 

    a    4 12
(b)P1

412 
 P2 :       a = 3 b = 4   c = 8  d = 20 
 P1 :      a = 11 b = 12 c = 8    d = 16 
 Main :   a = 12 b = 3  c = 10 d = 16 
 

7) program Q7 (input , output) ; 
 const 
  MaxSize = 100 ; 
 type 
  AT = array [1..MaxSize] of integer ; 
 var 
  A , EVARRAY , ODARRAY : AT ; 
  i , N : 1 .. MaxSize ; 
  IEVEN , IODD : 0 .. MaxSize ; 
 begin 
  Write (Enter N) ; Readln (N) ; 
  for i := 1 to N do read (A[i]) ; 
  IEVEN := 0 ; IODD := 0 ; 
  for i := 1 to N do 
   begin 
    if A[i] and 2 = 0 then 
        begin 
        IEVEN:=IEVEN+1; EVARRAY[IEVEN]:=A[i] 
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        end 
   else 

   begin 
      IODD:=IODD+1; ODARRAY[IODD]:=A[i] 
    end 

  end ; 
  if IEVEN > 0 then 
       begin 
   write (Even array is : ) ; 
   for i := 1 to IEVEN do write (EVARRAY [i] :3) 
       end 
  else 
   Writeln (No even-valued elements) ; 
  if IODD > 0 then 
       begin 
   write (Odd array is : ) ; 
  for i := 1 to IODD do write (ODARRAY [i] : 3) 
      end 
 else 
  Writeln (No odd-valued elements ) 

end. 

 
1) Program Employee (input , output) ; 

 var 
  id , nchild : integer ; 
  BS , TS , SA : real ; 
  code : char ; 
 begin 
  writeln (enter id , BS , code , nchild) ; 
  readln (id , BS , code , nchild) ; 
  if (code = S) or (code = s) then 
   SA := 100 
  else if (code = M) or (code = m) then 
   SA := 100 + 50 + 15.5 * nchild 
  else writeln (an error code) ; 
  TS := BS + SA ; 
  writeln (id = , id , Basic Salary =, BS , 
      Total Salary =, TS) 
 end. 

2)      a) He whose migration was for Allah and His Messenger,  
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his migration was for Allah and his Messenger,  
Agreed upon. 

 b) The values of I and J are ---1---1 
  The values of I and J are ---2---2 
  The values of I and J are ---3---3 

3)  
Main   

X Y Z G  G=2  X=3  Y=5  and Z=7 
3 5 7 2  In Inner G=0  X=6  Y=6 and Z=4 
6   4  In Outer  G=0  X=5  Y=6 and Z=6 
   0  G=0  X=6  Y=5 and Z=7 

 
Outer 

X 
var 

Y 
var 

Z 

5 3 4 
 6 6 
 Inner  
 X 

var 
 

 4  
 6  

 

4)   

-1 
2 
1 
4 
3 
6 
5 
8 

-1 
4 
1 
6 
3 
8 
5 
2 
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5) Program Minimum (input , output) ; 

 Type 
  vector = array [1..100] of integer ; 
 var 
  i , j , L , U : integer ; 
  A : vector ; 
  small : integer ; 
 function index (A : vector ; L , U : integer) : integer ; 
 var 

 i , small : integer ; 
 begin 
  small := A[L] ; 
  index := L ; 
  for i := L+1 to U do 
   if small  > A[i] then 
    begin 
     small := A[i] 
     index := i 
    end 
 end ; 
 Begin writeln(enter elements of array A) ; 
  for i := 1 to 100 do 
   readln (A[i]) ; 
  writeln (enter lower and upper indices of range) ; 
  readln (L , U) ; 
  j := index (A , L , U) ; 
  small := A[j] ; 
  writeln (Required range : L = , L , U = , U) ; 
  writeln (smallest element is : , small) ; 
  writeln (Its index is : , j)  
 End. 

6) Program Sequence (input , output) ; 
 type 
  vector = array [1..100] of real ; 
 var 
  i , j , n , m : integer ; 
  A : vector ; 
  sum , average : real ; 
 begin 
  i := 1 ; 
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  readln (A[i]) ; 
  while (i <= 100) and (A[i] >= 0) do 
   begin 
    i := i + 1 ; 
    readln (A[i]) 
   end ; 
  n := i-1 ; {n is the number of elts in the array} 
  sum := 0 ; 
  for i := 1 to n do 
   sum := sum + A[i] ; 
  average := sum / n ; 
  m := 0 ; {m is the number of elts in the good interval} 
  for i := 1 to n do 
   if A[i] > 70.5 then 
    begin 
     writeln (we changed elt. of index , i) ; 
     if average <= 70.5 then 
      A[i] := average 
     else 
      A[i] := 0 
    end 
   else 
    m := m + 1 ; 
  writeln (no of read elements = , n) ; 
  writeln (no of elts in the good interval = , m) ; 
  writeln (final elts of the array A are : ) ; 
  for i := 1 to n do writeln (A[i]) 
 end. 

7) Program Numbers (input , output) ; 
 var 

 x , sum : integer ; 
 begin 
  sum := 0 ;  
  readln (x) ; 
  while x <> -1 do 
   begin 
    sum := sum * 10 + x ; 
    readln (x) 
   end ; 
  writeln (The equivalent number is : , sum) 
 end. 
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 
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 
References on Programming in Pascal 

 

 
 

 
 

 
 

 
3-  Ashry (El-Sayed), Z. H. ; 
Practical Programming in Pascal ,  
Sanad Publishers, Kuwait, 1997. 

 
4-  Cooper, D. and Clancy, M. ; 

Oh ! Pascal !, second edition, 
Norton W. W. & Company. 

 
5-  Crawley, J. W. and McArthur, W. G. ; 
Structured Programming using Pascal, 
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6-  Dale, N. ; 
Programming in Pascal with an early introduction to 
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Problem Solving in Pascal for Engineers and Scientists 
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8-  Holmes, B. J. ; 
Pascal Programming,  
DP.Publications Limited, Grand Union Ind. Est.-Unit 6 
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Abbey Road, London NW10 7UL, 1988. 
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Understanding Turbo Pascal : Programming and Problem  
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West Publishing Company, 1994. 
 
13-  Niedelman, M. S. and Carnine, D. W. ; 
Learning Pascal, 
Scott, Foresman and Company, Glenview, 
Illinois, Boston, London. 
 
14-  O’Brien, S. and Nameroff, S. ; 
Turbo Pascal 7 : The Complete Reference,  
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 
Reserved Words 

 
 


 

 
AND FORWARD PROCEDURE 

ARRAY FUNCTION PROGRAM 

BEGIN GOTO RECORD 

CASE IF REPEAT 

CONST IN SET 

DIV LABEL THEN 

DO MOD TO 

DOWNTO NIL TYPE 

ELSE NOT UNTIL 

END OF VAR 

FILE OR WHILE 

FOR PACKED WITH 

 STRING 
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 
Index 

 
 


 
 
  ABS
  actual argument

  addition
  algorithm

  AND
  area

  argument

  rithmetic assignment 
statement

  arithmetic expression
  arithmetic mean
  arithmetic operation

  array
  array declaration

  array subscripts


 
 ASCII

  assignment statement
  BEGIN

  binary computer
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  birth control
 

 
bisection method

  block
  lock IF (nested IF) 

structures

  boolean (logical)
  bubble sort

  ASE Statement 
(structure)

  CASE .. ELSE
  character

  character array
  character string
  CHAR type

  CHR
  CLRSCR

 collating sequence
  comment statement

  ompound logical 
expression

  computation
 condition

 conditional transfer
 constant

  control statements
  control unit

  COS
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  counter
  data file
  data types

 debugging (of a program)

  decimal point
  decision

  declaration part
  DELAY

  DELLINE

  derivative

  digit
    

 
 DIV

  division
  DO
  DOWNTO

  dummy argument
  END statement
  END OF FILE statement

  enumerated
  EOF (end of file)

  exchange

  EXIT
 

 
 EXP

  exponent
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  exponentiation
  expression

  factorial
  factors
  FALSE

  Fibonacci sequence
  field
  file

  file name

  fixed point method
  floating point (decimal pt.)

   
 

 flowchart (flow diagram)

  FOR  FOR Statement (loop)
FOR  FOR .. TO .. DO
FOR  FOR .. DOWNTO .. DO

  
 

 ormatted output 
statements

  FORWARD
  FRAC

  FUNCTION subprogram

  function table
  CD (greatest common 

divisor)
  geometric mean

  global
  GOTO statement
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(x,y)  GOTO (x,y)
  HALT
  heading

  ID (identification number)

  identifier

  IF
  IF .. THEN

  IF .. THEN .. ELSE
  inberitance
  input

  input argument
  input data file
  INSLINE

   
 

 INT

  INTEGER

  integer constant


 
 integer division

  integer variable
  integral
  interactive

  Islamic bank
  iterative technique

  Jihad
  LABEL
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  
 

 least squares method

  length of character string

  library functions
  linear array
  linear equation

  LN
  local
  logical

  logical expression
  logical IF statement

  logical operator
  loop

  loop parameters
  LST

  main program
  matrix

  matrix multiplication
   
    M

N 

 MOD [M MOD N]

  Multiplication
  nested IF structures
  nested subprograms
  Newton-Raphson method

  NOT
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  ODD
  operator
  OR

  ORD
  ordinal type

  output
  output argument
  output data file

  overlapping
  PACKED ARRAY

  parameter

  pilgrimage

  polynomial
  
 

 population

  precedence
  PRED
  predefined function

  prime number
  printing statements

  priority
  PROCEDURE

  quadratic equation
  READ statement

  READLN statement
  REAL
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  real constant
  real variable

  record
  recursive function
  relational operator
  REPEAT UNTIL

  repetitive statement
  reserved word

 ROUND

  scope rule

  searching an array
  selector

;   semicolon

  series
  simple data types

  Simpson rule
  SIN
  Slash

  sorting an array
  SQR

  SQRT
  standard
  start
  statement

  statement number
  stop
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  string of characters
  structured

  subprogram
  subrange

  subrange data
  subscripted variable

  subtraction
  SUCC

  uccessive approximations 
method

  symmetric matrix
  syntax error

  TAN
  terminal

 tradition (hadeeth)
  transposing a matrix
  trapezoidal rule

  TRUE
  TRUNC

  TURBO Pascal
  type

  unconditional transfer
  user defined data

  value parameter
  VAR

  variable parameter
  variables
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  velocity
X  WHEREX

Y  WHEREY

  WHILE loop
  WRITE statement

  WRITELN statement
  Zakat of fruit

  Zakat of gold
  Zakat of money

  Zakat of “Rikaz” 

  Zakat of sheep
  Zakat-Ul-Fitr
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 

  
 
       

 
 

     
 

 

    
 

 

 
 

       
 

 

 
 

GOTO  
 

  
 

 
 
   

 
 

 
 
 
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   
 

 

 
 

       
 

 

 
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 
 

 
 

 
 
 
 
 
 
 
 
 
 

  مَا عَلَّمتَنَا إ�ّكَ أَ�ت العليمُ الحَكيِمُ }{ سُبحنَكَ لاَ عِلْمَ لنا إِلاّ 
 
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