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PascalCLocal

(Object)

(Member functions)

 

(Encapsulated)  

C++

(Inheritance)

OOP
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OOP(Base class)

(Derived classes)

Reusability

Reusability

Polymorphism and overloading 

C++

//Program 1-1: 

//This program will display a message on the screen. 

#include<iostream.h> 

main ( ) 

{ 

C++ 1.2
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      cout <<''welcome to C++ !\n'';

return 0;  

}

 

 

welcome to C++ ! 

Comments 

// Program 1-1:  

//This program will display a message on the screen. 

 

(comment)

C++ 

single-

line comment 

multi-

line comments  

/* Program 1-1: 

 This program will display a message on the screen  

*/  

 
**/

*/



6

(Preprocessor Directive)   

#include<iostream.h> 

Preprocessor directive

iostream.h 

iostream(header file)

sin( )cos( )

math.h

string.h

C++iostream.h

main

main( )                       

C++main( )

C++

main main 

C++main

main 

main { } 

cout<<'' welcome to C++ !\n ''; 

(statement)

 '' .'' 

C++;(semi colon)
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cout C  out C++

<<Put to operator

11cout

 

//Program 1-2: Output 

#include <iostream.h> 

main ( ) 

 

{ 

 cout  << 7 << " is an integer.\n"; 

 cout << 'a' << "is a character.\n"; 

} 

 

7  is an integer. 

a  is a character 

 

 

1is an integer

2<< 7

3<<‟a‟

 << cout 

11cout
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Basic

C++

cout 

//Program 1-3:This program displays output on the screen 

#include<iostream.h> 

main ( ) 

{ 

  cout<<10;   

  cout<<20<<30; 

  return 0; 

}

 

102030 

 

C++

(Escape Sequences) 

(Escape Sequences)

\n(Back  

slash)(Escape character)

\n

 

\n 

\t

 \b  back space 
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\r 

\''  

return 0

return 0; main( ) 0

C++ 

C++ 

 

// Program 1-4: Addition program 

#include<iostream.h> 

#include<conio.h> 

main ( )   { 

 int integer1, integer2, sum; 

 cout <<"Enter first integer\n"; 

 cin >> integer1;  

 cout <<"Enter second integer\n"; 

 cin >> integer2;  

 sum= integer1+integer2;    

 cout <<"sum="<<sum<<endl; 

 getch(); 

return 0; 

    }  

Enter first integer 

7 

Enter second integer 

3 

sum= 10 
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C++

 

   

''a''  char 

222 short 

153,406 int 

123,456,789 long 

3,7 float 

7,533,039,395 double 

9,176,321,236,01202,6 long double 

1 char 

char

char ch; 
ch

ch=’z’ 
„a‟‟b‟

char

ch=2;

char 

–128127

2

++C 1.3
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C++ shortint 

long

char1byte-128127

short2byte-32,76832,767

intshort16bitlong32bit

long4byte-2,147,483,648

2,147,483,647

3(Unsigned )

(unsigned)

unsigned 

char

1byte0255

unsigned 

short

2byte0 65,535

unsigned intshortunsigned16bit

longunsigned 32bit

unsigned 

long

4byte04,294.967.295  

 

4(Float)
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doubleC++

floatdouble

float4byte

double8byte

long double10byte

C++

integer1,,integer2sum

intC++ 

 

LettersDigits Under 

score(_) C++

integer1Integer1 ,

cin>>integer1  

 

integer1   cinC  in

1.4
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get from(>>)

integer

Enter

integer1

cin >> integer1>>integer2

Enter Space Tab

21cin 

endl  

 

cout<<''sum= ''<<sum<<endl 

 sum=sumendl

C++manipulatorendl

end line\n

 

 

 

 

 

 

 

 

 >> cin 

21C++
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integer1integer2 

C++ 

C++    

B+h B+h + 

B-h B-h - 

B*h Bh * 

B/h B/h, / 

B%h B mod h % 

 
 

modulus 

20%3 2

 

C=(f-32)*5/9;  

 

Precedence 

*

C++ 

 

 

 

Math Operators )( 1.5
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a==b   

a!=b !=

a>b > 

a<b < 

a>=b >= 

a<=b <= 

 
 a

b

 a9

 b10

a==b

a!=ba<b a<=b

a>ba>=b 

 

 

 

 

 

 

 

(Relational Operators) 1.6
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2
 

IControl Structures(I)

.02

 بنهاية هذه الوحدة :

  صخخًكٍ يٍ اصخعًال حعبٛس الإخخبازif. 

  لإخخباز صخخًكٍ يٍ اصخعًال حعبٛس اif… else. 

  صخخًكٍ يٍ اصخعًال حعبٛس الاخخبازswitch. 
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انبسَاااايش  فاااٙث حضاااس حضهضااام ٔزٔيْاااا عااااية ٚاااخى حُعٛااار انعباااازا 

نكُُاا صاُخعسع   . (Sequential Execution ) ٙٔٚضًٗ ْارا اانخُعٛار انخخاااع   

حضعم انخُعٛر ُٚخقم نعبازة أخسٖ قد لا حكٌٕ انخانٛات   ٔانخٙ ++Cنبعغ عبازاث 

 .Transfer of control ُقم انخحكىٔٚضًٗ ْرا ا ،حضهضم انبسَايش فٙ

إنٗ قضًٍٛ: اُٛاث انخحكى انشسطٛت ٔصُعسي  ++Cحُقضى اُٛاث انخحكى فٙ   

ْرِ انٕحدة نخٕػٛحٓا. ٔانُٕع انزاَٙ ْٕٔ اُٛاث انخحكى انخكسازٚت ٔانخٙ 
 صُعسي انٕحدة انخانٛت نهحدٚذ عُٓا.

 
 
 
 
 

  
 

 . ifإاصطت انعبازة  ْٙ ++C فٙقساز  لاحخاذأصٓم طسٚقت 
 -يزال:

 

//Program 2-1: 

#include <iostream.h> 

main ( ) 

{ 

int  num1 , num2; 

cout << " Enter two integers, and I will tell you\n" 

         <<" the relation ships they satisfy:  "; 

cin >> num1>> num2; 

if (num1== num2) 

         cout << num1 << " is equal to " << num2 << endl; 

if (num1!= num2) 

         cout << num1 << " is not equal to " << num2 << endl; 

if (num1< num2) 

         cout << num1 << " is less than " << num2 << endl; 

if (num1> num2) 

         cout << num1 << " is greater than " << num2 << endl; 

if 2.2.1

2.2

2.1
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if (num1<= num2) 

         cout << num1 << " is less than or equal to " << num2 

<< endl; 

if (num1>= num2) 

  cout << num1 << " is greater than or equal to " << num2  

 << endl; 

return 0; 

}
 

،  num1 =3انخسس يٍ انبسَايش اافخساع أٌ انًضخخدو قد أيخم الأزقاو 

num2= 7. 

 

 

Enter two integers , and I will tell you 

7   3ation ships they satisfy: The rel 
3 is not equal to 7 

3 is less than  7 

3 is less than or equal to  7 
 

ااٍٛ   اخخبااز ٚهٛٓاا حعبٛاس    ،if الأصاصاٛت يٍ انكهًت   ifحخأنف انعبازة  

أٔ ياٍ عادة    ،ذنك إيا ياٍ عباازة ٔاحادة    ٚهٙ انر٘ٔٚخأنف صضى انقساز ، قٕصٍٛ

 { }اطسة عبازاث ححٛطٓا أقٕاس ح

 .if( ٚبٍٛ طسٚقت عًم انعبازة 2-1انشكم)

 
 
 
 
 
 if

12if
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انبضٛطت ٚحدد شا  إذا اااٌ انشاسؽ طاحٛحاك، نكاٍ        ifانعبازة  فٙ 

نكاٍ نُعخاسع أَُاا َسٚاد حادٔد       .إذا نى ٚكٍ ارنك لا ٚحدد ش  عهٗ الإطاق  
انحانخٍٛ  إذا ااٌ انشسؽ طحٛحاك ٔآخس إذا نى ٚكٍ ارنك، نخحقٛق ذناك   فٙش  

   if... elseخدو انعبازة َضخ
 -يزال:

 

//Program 2-2: 

#include <iostream.h> 

main ( ) 

{ 

int grade ; 

cout << " Enter the grade"; 

cin >>grade; 

if(grade>= 50) 

cout<<"pass" <<endl; 

else 

cout <<"fail"<<endl; 

return 0; 

 }
 

 grade = 90م  انخسس يٍ انبسَايش اافخساع أٌ انًضخخدو قد أيخ

 

Enter the grade  90 

Pass 
 

 

ياااٍ عاادة عباااازاث   elseأٔ  ifأٚؼاااك ُْااا ًٚكاااٍ أٌ ٚخااأنف صضااى      

 .if…else( ٚبٍٛ طسٚقت عًم انعبازة 2-2انشكم) ححٛطٓا أقٕاس حاطسة.
 

ُْانااك طسٚقاات أخااسٖ نهخعبٛااس عااٍ انًزااال انضااااق ٔذنااك ااصااخخداو يااا ٚضااًٗ      
 اانعايم انًشسٔؽ:

cout<<(grade>= 50 ? ''pass'' :''fail'') << endl; 
ٚعًاام عهااٗ  اناار٘ ++C فااٙانعاياام انًشااسٔؽ ْاإ انعاياام انٕحٛااد                

 َٔقطخٍٛ . اصخعٓاورقرت قٛى ٔٚخأنف يٍ زيزٍٚ عقيت 

 if…else   2.2.2
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راى قًٛخااٌ حعظاهًٓا     الاصخعٓاو،رى عقيت  الاخخباز،حعبٛس  ٚأحٙأٔلاك  
انخعبٛاس اأاًهاّ انقًٛات انًٕصإية      ُٚاخش  طاحٛحاك  الاخخبازإذا ااٌ حعبٛس  .َقطخاٌ

ٙ انخعبٛاس اأاًهاّ انقًٛات     ُٚاخش خطاأ   الاخخبااز قبم انُقطخاٍٛ ٔإذا اااٌ حعبٛاس       انخا
 انُقطخٍٛ. حهٙ

ْٔااٙ  (Absolute value)انخااانٙ ٚحضااس انقًٛاات انًطهقاات  ًزااالان 

حضأ٘ صانس انعادي إذا اااٌ انعادي أقام ياٍ انظاعس ٔحضاأ٘ يٕصاس انعادي إذا          
 ي أابس يٍ انظعس.ااٌ انعد

Abs_value =(n<0) ? -n:n; 

 انحانت الأخسٖ. فٙ nٔ  0أقم يٍ   nإذا ااٌ   n-  ْٙانُخٛضت 

if
 

else

22if…else
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 -انًخداخهت:    if ... elseانعبازاث 

، ػااًٍ اعؼاآا اناابعغ     if ......elseًٚكااٍ ٔػااع انعبااازاث   

 انبسَايش انخانٙ ٕٚػح ذنك:
 

//Program 2-3: 

#include <iostream.h> 

main ( ) 

{ 

int grade; 

cout <<"Enter the grade:" ; 

cin >> grade; 

if(grade>= 75) 

cout<<'A'<< endl; 

else 

if(grade>= 65) 

cout<<'B'<< endl; 

else 

if(grade>= 55) 

cout<<'C'<< endl; 

else 

if(grade>= 40) 

cout<<'D'<< endl; 

else 

cout<<"fail"<<endl; 

return 0; 

}

 
،  ifٔناٛش فاٙ انضضاى      elseٙ انعبازاث انًخداخهت فٙ انضضاى  حُخٓ 

ػااًٍ اعؼاآا  if ……elseًٚكااٍ أٌ ححاادد يشااكهت عُااديا َؼااع انعبااازاث   

  infantاناابعغ. فًاازقك انًعااسٔع يااٍ انعبااازاث انخانٛاات أٌ حعااسع انكهًاات   

 -:2عُديا ٚكٌٕ عًس انشخض أقم أٔ ٚضأٖ 

if (age >2) 

if (age<18) 

cout <<"\n child”; 

else 
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cout <<"\n infant"; 
   

اهًاا اااٌ انعًاس        infantٔنكٍ ُْا ناٍ ٚحادد ، صاخ ٓس انكهًات      

إنٛاّ ٔانخاٙ    ifٚخباع أقاسع عباازة      elseٔذناك لأٌ انضاز     18أابس أٔ ٚضأٖ 

  ifحاااع نعباازة     elseخاص آا. نرا إذا اُاا َسٚاد صاز       elseنٛش نٓا صز  

انًٕصإية اًُٛٓاا ااأقٕاس      ifحظاس انعباازة   غٛس يٕصإية قبهاّ يباشاسة عهُٛاا     

 حاطسة .

if (age >2) 

{ 
if (age<18) 
cout <<"\n child”; 
} else       
cout <<"\n infant"; 
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 -:انخانٙانشكم انعاو   ++Cفٙ switchحأخر صًهت  
Switch (Variable name) 
{ 
case constant1 : statement1; break; 
case constant2 : statement2; break; 
. 
. 
case constant n : statement n; break; 
default : last statement; 
} 

ٚهٛٓااا اصااى   switchيااٍ انكهًاات الأصاصااٛت   switchحخااأنف انعبااازة   

 switchرى صضًٓا ااٍٛ أقإاس حاطاسة ، حعحاض انعباازة       ،يخغٛس اٍٛ قٕصٍٛ

 قٛى ذنك انًخغٛس.انًخغٛس ٔحٕصّ انبسَايش َحٕ أقضاو يخخهعت ٔفقاك ن

أصاًا  حهٛٓاا    ٙعدياك يٍ انٕصإو ْٔا   switchٚخؼًٍ صضى انعبازة  

 رى رااج رى َقطخٍٛ. caseحخأنف ْرِ انٕصٕو يٍ انكهًت الأصاصٛت  .َقطخاٌ

نهزاااج انًارإز    تيضاأٚ  switchعُديا حكٌٕ قًٛت يخغٛس انعباازة   

ٙ ُٚخقم انخُعٛر إناٗ انعباازاث    caseأحد ٔصٕو  فٙ ٙ  انخا ذناك انٕصاى ٔحا يٖ     حها

إذا نااى حخطااااق قًٛاات ٔ، switchإنااٗ يُااع حُعٛاار اقٛاات انعبااازة   breakانعبااازة 

 الافخساػاااٙٔصاااى ُٚخقااام انخُعٛااار إناااٗ انٕصاااى  أ٘ياااع  switchيخغٛاااس انعباااازة 

default . 

 vowels)صاااُقٕو اكخااااات اسَاااايش نحضااااع عااادي حاااسٔ  انعهااات   

letters)   ْٙٔا(a, e, i, u, o)     ٕ حات انًعااحٛح . ٚقإو    فاٙ َاض يادخم ياٍ ن

إناااٗ  1حاااخى إػاااافت  aانبسَاااايش اعحاااض انحاااس  انًااادخم فااا ذا اااااٌ انحاااس   

acounter    أيااا إذا ااااٌ انحااس  انًاادخم    0ٔاناار٘ حااى حًٓٛاادِ عُااد .e  فخااخى

، إذا نااى ٚكااٍ انحااس   u  ٔi  ٔoْٔكاارا اانُضاابت ناا   ecounterإنااٗ  1إػااافت 

ناا   1٘ ٚقاإو ا ػااافت  انًاادخم حااس  عهاات ٚااخى حُعٛاار انٕصااى الافخساػااٙ ٔاناار     

OtherLettersCounter. 

 

 .switch( ٚقٕو اخٕػٛح طسٚقت عًم انعبازة 2-3انشكم )
 

 

 switch 2.2.3
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switch

switch

 

switch

 

32–switch
 



25

 
 
 

//Program 2-4:  

#include <iostream.h> 

enum vowels{a='a',u='u',i='i',o='o',e='e'}; 

main( ) 

{ 

char ch ; 

int acounter=0,ecounter=0,icounter=0; 

int ucounter=0,ocounter=0,otherletterscounter=0; 

while(cin>>ch) 

switch(ch) { 

case a: 

++acounter; 

break; 

case e: 

++ecounter; 

break; 

case i : 

++icounter; 

break; 

case o: 

++ocounter; 

break; 

case u: 

++ucounter; 

break; 

default: 

++ otherletterscounter; 

}; 

cout<<endl; 

cout<<endl; 

cout<<endl; 

cout <<"acounter: \t"<<acounter<<" \n"; 

cout<< "ecounter: \t"<<ecounter<<" \n"; 
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cout<< "icounter: \t"<<icounter<<" \n"; 

cout<< "ocounter: \t"<<ocounter<<" \n"; 

cout<< "ucounter: \t"<<ucounter<<" \n"; 

cout<<"otherletterscounter: \t"<<otherletterscounter 

       <<" \n"; 

return 0; 

}
 

انخاااااااااااااسس ياااااااااااااٍ انبسَاااااااااااااايش ااااااااااااااافخساع أٌ اناااااااااااااُض انًااااااااااااادخم   

"youareverypunctional" 

acounter:         2 

ecounter:         2 

icounter:         1 

ocounter:         2 

ucounter:         2 

OtherLettersCounter:         11 
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IIControl Structures(II)
.03

 IncrementDecrement

Logical operators

  while dofor

 breakcontinue
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x=x+2 
             

x+=2 
 

 

a+= b                       a= a+ b           

a-= b                        a= a- b           

a*= b                       a= a* b           

a/= b                       a= a/ b           

a%= b                      a= a% b           

 

//Program 3-1:  

#include<iostream.h> 

main ( ) 

{ 

int n; 

cin >> n; 

cout<< “ n after adding 2 = “ << a+= 2 <<endl; 

cout<< “ n after a subtracting 2 = “ << a-= 2 <<endl; 

cout<< “ n after dividing by  2 = “ << a/= 2 <<endl; 

cout<< “ n after multiplying by  2 = “ << a*= 2 <<endl; 

cout<< “ n mod  2 = “ << a %= 2 <<endl; 

return 0; 

} 

3.1
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n =10 

10 

n after adding 2 = 12  

n after a subtracting 2 = 8 

n after dividing by  2 = 5 

n after multiplying by  2 = 20 

n mod  2 = 0

 11 

C++

11

  ++a

 a++

 1 aa=a+1

1a --aa--a=a-1

 ++ aa++

1 a++aa 

--aa--

//Program 3-2: 

#include<iostream.h> 

main ( ) 

{ 

int c; 

c = 5; 

cout << c << endl; 

cout << c++ <<endl; 

cout << c <<endl; 

c=5; 

cout << c << endl << endl; 

cout << ++c << endl; 

3.2
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cout << c << endl; 

return  0; 

//Continued 

} 

5 

5 

6 

 

5 

6 

6

 

 

C++Not,Or,And 

   

x>0 &&x<10 (and)  

x= = 0     x= = 

1 

(or)

!x (not ) !

 and 

or

not !x 

xx

(Operator Precedence)

10*10+2*3 

3.3
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10*102*3

100+6=106

*+

C++ C++

%     ,  /      ,    *

-       ,        +

,,,,,

!

C++

C++

(true) (false)

C+ +

while 

while (n<100) 
n=n*2 

3.4

(LOOPS)    3.4.1

while 3.4.2

1
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nn

100while

{  } 

13while

n

100

 

//Program 3-3:  

#include<iostream.h> 

main ( ) 

{ 

int counter, grade, total ,average; 

total = 0; 

counter = 1; 

while (counter <= 0)   { 

cout<< “ Enter grade :  “; 

cin >>grade; 

total = total + grade; 

13–while
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counter = counter + 1; 

} 

cout<<endl; 

average = total /10; 

//Continued 

cout << “ Class average is: “ << average <<endl; 

return 0;

 
90 81 79  86 54  71  89  50  65   75Enter grade:  

Class average is : 74   
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do(do…while…while

52do

dodo { 

}while

1 10

//Program 3-4:

// using do repetition structure 
#include<iostream.h> 
 main  (  ) 
{ int counter = 1; 
do 
cout << counter <<''   '' ; 

 

23–do

do 3.4.3
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while (+ + counter <= 10); 
//Continued

return 0; 
}

cout<< “    “;

 

1  2  3  4  5  6  7  8  9  10
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dowhile

for 

counter 110

//Program 3-5:

// using the for repetition structure 
#include<iostream.h> 
main( ) 
{ 
for ( int counter = 1; counter<= 10; counter++) 
cout << counter <<endl ; 
return 0; 
}

1 

2 

3 

4 

5 

6 

7 

8 

9 

10

for 3.4.5
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for 

counter 

int counter = 1;

counter <= 10; 

 counter++ 

1

 

//Program 3-6: 

#include <iostream.h> 

main ( ) 

{

for ( int j=10; j>0; -- j) 
cout <<j<<'   '; 
return 0;

{

 

1  2  3  4  5  6  7  8  9  10

 

//Program 3-7: 

#include<iostream.h> 

main ( ) 

{
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for (int j=10; j<100; j+=10) 

cout <<j<<'   '; 

return 0;

{

 

10  20  30  40  50  60  70  80  90  100 

 

 
//Program 3-8: 

#include<iostream.h> 

main ( ) 

{

for ( int j=0;int total=0; j<10; ++ j;total+=j) 

 cout <<total<<'   '; 

return 0 ; 

} 

 

0  1  3  6  10  15  21  28  36  45   

 

for

62for
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33–for
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for 

for (..........) 
              for (..........) 

for (..........)                     
                                                       

statements;    

           

//Program 3-9: 

// An Example of 2 nested loops 

#include<iostream.h> 

main( ) 

{ 

int i,j; 

for (i=1 ; i<3;++i) 

{   

for (j=1 ; j<4;++j) 

cout << i*j<<‟  „ <<endl;

} 

return 0; 

} 

4i

 

1  2  3  4

2  4  6  8

3 6  9  12 

3.4.6
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break continue

break

break 

break

//Program 3-10:

//An Example on break as a loop exit 
#include<iostream.h> 
main( ) 
{ 
int isprime ,j ,n; 
isprime = 1; 
cin>>n; 
for (j=2,j<n;++j) 
{ 
if (n%j== 0) 
{ 
isprime =0; 
break; 
} 
} 
}

3.4.7
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isprime1n 

prime0

n-1n 

n 

n 

isprime0 

43break

continue

continue 

continue

//Program 3-11:

//An Example on continue statement 
#include<iostream.h> 
main( ) 
{ 
int dividend , divisor; 

break

43–break
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do 
//Continued 

{ 

cout << ''Enter dividend:    ''; 
cin>>dividend; 
cout<< ''Enter divisor:    ''; 
//Continued 

cin>>divisor; 

if( divisor == 0) 
{ 
cout<<" divisor can't be zero\n" ; 
continue; 
} 
cout <<"Quotient is "<< dividend/divisor; 
cout<<" do another (y/n)?"; 
cin>>ch 
} 
while (ch! = 'n'); 
} 

00

 

If ( divisor == 0) 

{ 

cout << “divisor can‟t be zero\n”; 

continue; 

} 

n

while( ch ! =‟n‟ ) ; 

53continue



44

 

 

 

 

 

continue

53

continue



45

Functions
.04

 (Functions)

 math.h

 C++
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C++C

  

                Programmer- defined functions

1

2

3

4

5C+ +

900

cout << sqrt ( 900); 

4.1

4.2

( Math Library Functions) 
 

4.3
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sqrt

(900)argument

30sqrtdouble

C++math.h

Function Description Example 

sqrt(x) x sqrt (9.0)  is 3 

exp(x) exp(1.0) is 2.718282 ex 

fabs(x) x if x > 0  fabs(x) = x 

     = 0  fabs(x) = 0 

     < 0  fabs(x) = -x 

ceil(x) xx ceil(9.2) is 10.0 

ceil(-9.8) is 9.0 

floor(x) xx floor(9.2) is 9 

floor(-9.8) is –10.0 
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modules

(Local)

(Parameters)

(Functionalizing a program)

1

2

3

4

5C+ +

main

C++

Programmer-defined Functions
4.4

Function Prototype 
4.5
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int anyfunc(int); 

int

intint

C++

return-value-type  function-name (parameter list) 

 { 

  declarations and statements 

 } 

:return-value-type

C++void

function-name

(identefiers)

parameter list

(void)

declarations and statements

blockblock

declarator

Function Definition
4.6
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void

1 / 

2 /return;

3 /return expression;

expression

square110

//Program 4-1: 

#include<iostream.h> 

int square(int);//function prototype 

main() 

{ 

 for(int x=1;x<=10;x++) 

   cout<<square(x)<<" "; 

   cout<<endl; 

} 

//now function definition 

Function Call
4.7

Returned Values
4.8
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int square(int y) 

{ 

 return y*y; 

}

 

1      4      9      16      25      36      49      64      81      100

 
squaremain.square(x)

squarexyy*y

mainsquare

for

square( )intint

squareint

returnmain

int square (int) 

(function prototype)

 

 

 

cout<< square(a);  

main( )ay

 Parameters 
4.9
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Argument

parameters

14

maximum

main

returnlargest

 

//Program 4-2: 

#include <iostream.h> 

int maximum (int, int, int); 

main(  ) 

{ 

int a, b, c; 

cout << "Enter three integers: " ; 

cin >> a >> b >> c ; 

cout << " maximum is : " << maximum (a, b, c) << endl; 

return 0; 

} 

14

a

main

i y

a

Square( )
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int maximum (int x, int y, int z) 

{ 

int max = x; 

if (y > x)  

max = y; 

if (z > max)  

max = z; 

//Continued 

return max; 

}

228517

 

Enter three integers: 22  85  17 

Maximum is: 85 
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C++void

 

void print (  ); 

print 

//Program 4-3: 

// Functions that take no arguments 

#include <iostream.h> 

void f1 ( ); 

void f2 (void); 

//Continued 

main( ) 

{ 

     f1 ( ); 

     f2 ( ); 

return 0; 

} 

 

void f1 ( ) 

{ 

     cout << "Function f1 takes no arguments" << endl; 

} 

void f2 (void) 

{ 

     cout << "Function f2 also  takes no arguments" << 

endl; 

} 

 

int

 void 

Functions with Empty Pararmeter Lists 
4.10
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Function f1 takes no arguments 

Function f2 also  takes no arguments 
 

 

inline

 

inline void func1( ) 

{ 
statements 
} 

 

//Program 4-4: 

#include<iostream.h> 

inline float cube(float s){return s*s*s;} 

main() 

{ 

   cout<<"\nEnter the side length of your cube : "; 

 float side; 

   cin>>side; 

   cout<<"volume of cube is " 

  
Inline Functions 

4.11
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   <<cube(side) 

   <<endl; 

} 

 

Enter the side length of your cube : 5

volume of cube is 125 

 

 

// Program 4-5: 

#include <iostream.h> 

inline int mult( int a, int b) 

{ 

return (a*b); 

} 

//Continued 

main( ) 

{ 

int x, y, z; 

cin >> x >> y >> z; 

cout << "x = " << x << " y = " << y << " z = " << z << endl; 

cout << "product1" << mult (x ,y) << endl; 

cout << "product2" << mult (x +2, y) << endl; 

return 0; 

}

(x = 3, y =4, z = 5)

 

x = 3      y =4      z = 5 

product1    12 
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product2    32

 

 

 

(names mangling)

squareint

double

//Program 4-6: 

#include <iostream.h> 

int square(int x){return x*x;} 

//Continued 

double square(double y){return y*y;} 

main () 

{ 

cout<< " The square of integer 7 is" 

<<" "<<square(7)<< endl 

<<"The square of double 7.5 is" 

<<" "<<square(7.5)<< endl; 

return 0; 

}

 
 

Overloading Functions 
4.12
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The square of integer 7 is 49 

The square of double 7.5 is 56.25 

 

absint 

doublelong
 

//Program 4-7: 

#include <iostream.h> 

// abs is overloaded three ways 

int abs (int i);  

double abs(double d); 

long abs(long l); 

 

int main( ) 

{ 

cout<< abs (-10)<<"\n"; 

cout<< abs (-11.0)<<"\n"; 

cout<< abs (-9L)<<"\n"; 

return 0; 

} 

int abs (int i) 

//Continued 

{ 

cout<<"using integer abs( )\n"; 

return i<0 ? -i :i ; 

} 

double abs (double d) 

{ 

cout<<" using double abs( )\n"; 

return d<0.0 ? -d : d ; 

} 

long abs(long l) 
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{ 

cout<<" using long abs( )\n"; 

return l<0.0 ? -l : l ; 

}

using integer abs( ) 

10 

using double abs( ) 

11.0 

using long abs( )

9L 
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//Program 4-8: 

#include <iostream.h> 

inline box_volume (int length=1,int width=1,int height=1) 

{return length*width*height;} 

main() 

{ 

cout<<"The default box volume is " 

<<box_volume() <<endl 

<<"width 1 and height 1 is " 

<<box_volume(10)<<endl; 

return 0; 

} 

The default box volume is 1 

Width 1 and height1 is 10 

 

box_volume

1

mainbox_volume

box_volume

1 

1010length = 

10

Default Arguments 
4.13
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(4-2)

 

int box_volume(int length, int width=1,int height); 

int x=1; 
int y=2; 

( pass-by-value)

void swap (int a, int b) 
{ 

4.14

Box volume(int length=1, int width=1,int height=1); 

 
 
 

cout << box volume(10);

Box volume(10,1,1)

24
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int temp =a; 
a=b. 
b=temp; 
} 

ab

swap( x,y); 
xy 

ab

(1,2) 

a 2b1xy

(pass-by-refrence)

swap( )

xy

(4-3)swap 

//Program 4-9: 

#include <iostream.h> 

void swap (int & , int&); 

main ( ) 

{ 

int x= 1; 

int y= 2; 

 swap (x, y); 

return 0; 

} 

void swap (int& a, int & b) 

{ 

cout <<"Original value of a is " << a<<endl; 

int temp =a; 

a=b; 

b=temp; 



63

cout <<"swapped value of a is " << a<<endl; 

}

x 2 y1

 

Original value of a is 1 

Swapped value of a is 2 

34

 

 

a   b

x         y 

      

a      b

  

 

      x    y 

21

12

21

a   b

x          y 

a       b

    

 

        y      x

 

12

12

12

34
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Arrays & Pointers
5.0

 (Arrays)

 

 

 (Pointers)
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typeint

float

C 13int

index

0CC[0]C[1]

C[6]iC C[i-1] 

C[0] -45 
C[1] 6 
C[2] 0 
C[3] 72 
C[4] 1543 
C[5] -89 
C[6] 0 
C[7] 62 
C[8] -3 
C[9] 1 
C[10] 6453 
C[11] 78 
C[12] 15 

subcript

integerintegera=5b=6

C[a+b]+=2, 

5.1
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 2C[11]C

 0C-4516

C 

cout<<C[0]+C[1]+C[2]<<endl; 

12intC 

int C[12]; 

int b[100], x[20];

char

char ch[20]; 

forn0

//Program 5-1: 

 //initializing an array 

#include <iostream.h> 
#include <iomanip.h> 
main( ) 
{ 
int n[10]; 
  for (int i=0; i<10;i++) // initialize array 

n[i] = 0;  

cout << “Element” << setw(13) << “ value” << endl; 

 Arrays     5.2
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for (i=0 ; i< 10; i++)   // print array 

cout << setw(7) <<i<<setw(13) <<n[i]<<endl; 

return 0; 

}

 

Element             Value 

0                   0 

1                   0 

2                   0 

3                   0 

4                   0 

5                   0 

6                   0 

7                   0 

8                   0 

          9                  0   

iomanip.h

setw(13) 13 

13

integer

//Program 5-2: 

 //initializing an array with a declaration 

#include <iostream.h> 
#include <iomanip.h> 
main( ) 
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{ 
int n[10] = {32,27,64,18,95,14,90,70,60,37};

cout << “Element” << setw(13) << “ value” << endl; 

for (i=0 ; i< 10; i++)   // print array 

cout << setw(7) <<i<<setw(13) <<n[i]<<endl; 

return 0; 

}

int anyarray[10]={0}; 

00 

12int

//Program 5-3: 

// compute the sum of the elements of the array 

#include <iostream.h> 

main( ) 

{ 

const int arraysize =12; 

int a[arraysize] = {1, 3, 5, 4, 7, 2, 99, 16, 45, 67, 89, 45}; 

int total = 0; 

for (int i= 0; i<arraysize ; i++) 

total += a[i]; 

cout <<” total of array element values is “ << total << endl; 

return 0; 

} 
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total of array element values is 383 

 

const int arraysize = 12; 

const

12
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char

char

(string literal) 
char string1[  ]="first"; 

string1

first

first

null character

'\o'

string1

first

char string1[  ]="first"; 

char string1[  ]={'f','i','r','s','t','\o'} 

string1[0]='f'

cin>>

char string2[20]; 

19

cin>>string2;

Strings 5.3
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string2

cout<<

string2  

cout << string2 << endl; 

coutcin

for

 

//Program 5-4: 

//Treating character arrays as strings 

#include<iostream.h> 

main( ) 

{ 

char string1[20], string2[ ] = “ stringliteral” ; 

cout << “Enter a string: “; 

cin>> string1; 

cout << “string1 is : “ << string1<<endl 

        << “string2 is : “ << string2<<endl 

        << “string1 with spaces between characters is: “  

        << endl; 

for (int i= 0; string1[i] ; = „\0‟ ; i++) 

   cout << string1[i]<< „  „; 

cout << endl; 

//Continued 

return 0; 

} 

 Hello there 
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Enter a string: Hello there 

string1 is : Hello 

string2 is : string Literal 

string1 with spaces between characters is : H  e  l  l  o

 

forstring1

„\o‟( 

string1[i] != „\o‟; ) 

string.h

1strlen( )

strlen( ) 

//Program 5-5: 

// using strlen 

#include<iostream.h> 

#include<string.h> 

main (  ) 

{ 

char *string1= “ abcdefghijklmnopqrstuvwxyz”; 

//Continued 

char *string2 = “four”; 

char *string3 = “Boston”; 

cout << “ The length of \ “  “ << string1 

        << “ \” is  << strlen (string1) <<endl 

        << “ The length of \” << string2 

        <<” \” is << strlen (string2) << endl 

5.4
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        << “The length of\ “  “<< string3 

       << “ \” is << strlen( string3) <<endl; 

return 0; 

} 

 

The length of “abcdefghijklmnopqrstuvwxyz” is 26 

The length of “four” is 4 

The length of “Boston” is 6 

 

0\ strlen

s1

2strcpy( )

strcpy

 
 

//Program 5-6: 

// using strcpy 

#include<iostream.h> 

#include<string.h> 

main (  ) 

{ 

char x[  ] = “Happy Birthday to you”; 

//Continued 

char y[25]; 

cout<<” The string in array x is : “<< x << endl; 

cout<<” The string in array y is : “<< strcpy(y, x) 

<< endl; 

return 0; 
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} 

strcpy(y, x)y Happy 

Birthday to youstrcpy

 

The string in array x is : Happy Birthday to you 

The string in array y is : Happy Birthday to you 

 

3strcat( )

strcat( )

sciencecomputer

computer science

//Program 5-7: 

// using strcat 

#include<iostream.h> 

#include<string.h> 

int main (  ) 

{

char s1[20]=”computer” ; 
char s2[  ]=”science” ; 

cout<<”s1= “ <<s1 << endl << “s2= “ << s2 <<endl; 

cout<< “strcat(s1, s2) = “ << strcat (s1, s2) << endl; 

//Continued 

return 0; 

} 
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s1= computer 

s2 = science 

strcat(s1, s2)= computerscience 

 

4strcmp( )

strcmp

0

//Program 5-8: 

// using strcmp 

#include<iostream.h> 

#include<string.h> 

int main (  ) 

{ 

char  *s1 = “ Happy New Year”; 

char  *s2 = “ Happy New Year”; 

char  *s3 = “ Happy Holidays”; 

cout << “s1= “ << s1<< endl<< “s2= “ <<s2<<endl 

        << “s3= “ << s3<< endl<< endl<< ”strcmp(s1, s2)= “ 

        << strcmp(s1, s2) <<endl<< ”strcmp(s1, s3)= “ 

        << strcmp(s1, s3) <<endl<< ”strcmp(s3, s1)= “ 

        << strcmp(s3, s1) <<endl<< endl; 

return 0; 

} 
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s1=   Happy New Year 

s2=   Happy New Year 

s3 =  Happy Holidays 

 

strcmp (s1, s2) = 0 

strcmp (s1, s3) = 6 

strcmp (s3, s1) = 6 

 

 

 

hourlyTemperature

int hourlyTemperatures[24]; 

modify_Array(Int hourlyTemperatures,24);

hourlyTemperature

modify Array

 

 

C+ +

Tables

A

 Column 0 Column1 Column2 Column 3 

Passing Arrays to Functions 
5.5

Multidimensional Arrays 5.6
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Row 0 A[0][0] A[0][1] A[0][2] A[0][3] 
Row 1 A[1][0] A[1][1] A[1][2] A[1][3] 
Row 2 A[2][0] A[2][1] A[2][2] A[2][3] 

AA[i][j]

A 

i

j  

0

3

axy

int a[x][y]; 

int b[2][2]={{1,2},{3,4}}; 

b[1][1]=4,    b[1][0]=3,    b[0][1]=2,    b[0][0]=1    

//Program 5-9: 

// initializing multidimensional arrays 

#include<iostream.h> 

void printarray(int [ ] [3]); 

int main( ) 

//continued 

{ 

int  array1[2] [3] = { {1, 2, 3}, {4, 5, 6}}, 

      array2[2] [3] = {1, 2, 3, 4, 5}, 

      array3[2] [3] = { {1, 2}, {4} }; 

cout << “values in array1 by row are : “ << endl; 

printArray(array1); 

//Continued 
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cout << “values in array2 by row are : “ << endl; 

printArray(array2); 

cout << “values in array3 by row are : “ << endl; 

printArray(array3); 

return 0; 

} 

void printArray(int a[ ][3]) 

{ 

for (int i=0; i<1; i++) { 

 for (int j=0; j<2; j++) 

cout << a[i][j] <<‟ „; 

cout << endl; 

          } 

   } 

values in array 1 by row are: 

1   2   3 

4   5   6 

values in array 2 by row are: 

1   2   3 

4   5   0 

values in array 3 by row are: 

1   2   0 

4   0   0 
 

C+ +

int *countptr; 

Pointers 5.7
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countptrint*

*

float *xptr, *yptr; 

xptryptrfloat

*

Int *xptr, yptr;

int *xptr, *yptr; 
0null

0null0

null C+ +0

1&

int y= 5; 

int *yptr; 

yptr =&y;

yyptryptry

2*

 *

cout << * yptr << endl ; 

y5

cout<<yptr;314,701y

yyptr

15
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**yptr

indirection

 

Int *yptr ; 

*yptr=5; 

*

//Program 5-10: 

// using the & and * operators 

#include<iostream.h> 

main ( ) 

{ 

  int a ;                             //a is an integer 

  int  *aptr;                     // aptr is apointer to an integer 

   a = 7; 

   aptr = &a;                 // aptr set to address of a 

   cout <<” The address of a is “ << &a <<endl 

*

*

 

5

yptr

*yptr5

5
 

y

314,700

 
314,701

 
314,702

 
314,703

15*yptr
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            << “The value of aptr is “ << aptr<< endl<< endl; 

 

  cout << “The value of a is “ << a<< endl 

        << “The value of *aptr is “ << *aptr<< endl<<endl; 

  cout<<” Proving that * and & are complement of “ 

         << “each other.” <<endl<< “ & *ptr = “<< & *aptr 

         << endl<< “ *&aptr = “ << *&aptr <<endl; 

   return  0; 

} 

 

The address of a is oxfff4 

The value  of aptr is oxfff4 

 

The value of a is 7 

The value of *aptr is 7 

Proving that * and & are complements of each other 

&* aptr = oxfff4 

*& aptr = oxfff4  

void

floatint

void

void * ptr; 

void

 

//Program 5-11: 
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#include<iostream.h> 

void main( ) 
int  intvar; 
float flovar; 
int* ptrint; 
void* ptrvoid; 
ptr* ptrflovar; 
ptrint=&intvar; 
// ptr int = &flovar; //Error 
// ptr flo = &intvar; //Error 
ptrvoid=&intvar;

ptrvoid=&flovar;

} 

intvar ptr int

int*flovarptrint 

float*int* 

ptrvoidvoid
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1 call-by-value 

2 call-by-reference  

3 call by reference with pointer 

arguments 

return 

C++

*

 

 

//Program 5-12: 

// Cube a variable using call-by-value 

#include<iostream.h> 

int cubeByValue(int);         // prototype 

int main( ) 

{ 

int number = 5; 

cout <<” The original value of number is “    

<<number<<endl; 

number = cubeByValue(number); 

cout << “ The new value of number is “ << number<< endl; 

return 0; 

} 

int cubeByValue(int n) 

{ 

5.8
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return n*n*n; // cube local variable n 

}

 

The original value of number is 5 

The new value of number is 125 

 

cubebyvaluenumber

 mainreturn

numbercube by 

referencenptr

//Program 5-13: 

// cube a variable using call-by-reference with a 

pointer argument 

#include<iostream.h> 

void cubeByReference (int *); // prototype 

main( ) 

{ 

int number = 5; 

cout<< “ The original value of number is “ << number   

       <<endl; 

cubeByReference(&number); 

cout<< “ The new value of number is “ << number <<endl; 

return 0; 

} 

void cubeByReference (int *nPtr) 

{ 

*nPtr = *nPtr * *nPtr * *nPtr;      // cube number in 

main 

} 
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The original value of number is 5 

The new value of number is 125 

 

cubeByReference

void cubeByReference (int *nptr) 

cubeByReference 

integernptr

main

cube by 

reference 

void cubeByReference (int *)
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int array1[3]={1,2,3}; 
for (int j=0;j<3;j++) 
cout<<endl<<array1[j]; 

array1

1 
2 
3 

int array1[3]={1,2,3}; 
for (int j=0;j<3;j++) 
cout<<endl<< *(array1+j);

1 
2 
3 

*(array1+j);array1[j]

j=1*(array1+j)*(array1+1)

array1

array+1

array1+2

array 

5.9
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char

char str1[ ] =”with array";

char str2[ ] =”with pointer"; 

cout <<endl<<str1; 

cout <<endl<<str2;

str2++; 

cout <<endl<<str2;

str1

str2

25

5.01

W 

I 
 
T 
 
H 
 

 
A 
 
R 
 

 

W 

I 
 
T 
 
H 
 

 
A 
 
R 
 

Str2

Str1

char* str2 = "with pointer”char str1 = "with array”

25
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str2 

with array 

with pointer 

ith pointer 

 

 

int v[10]

3000

vptrv[0]

vptr300035

 

 

 

 

 

 

5.10

V[0] V[1] V[2] V[3] ………. 

  3012    3008 3000            3004       

. 
vptr 

 

 

 35vptr
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vptrv

vptr = v; 
vptr = & v[0]; 

v[0]v 3000v[1]

3004vinteger

4bytes

integer

4byteschar

1bytebytes

vptr +=2; 
8vptr 4bytes

 

newdelete

 

int ar1[50]; 

50

C++

new

new

new 

new 

p-var = new type; 

p-var

newtype
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delete

new

newdelete

char * str=” It is the best.”; 
int len = strlen(str); 
char*ptr; 
ptr= new char[len+1]; 
strcpy(ptr,str); 
cout<<”ptr=”<<ptr; 
delete[ ] ptr ; 

new

charlen+1

len  str1

new

ptr =new char[len+1]; 
 

delete [ ] ptr; 
ptr

delete 

delete

This

this

//Program 5-14: 
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#include<iostream.h> 

class where  

 { 

  private: 

 char chararray[10]; 

  public: 

//Continued 

 void reveal( ) 

{ cout <<”My Objects address is “<<this; 

}; 

  

main( ) 

{ 

  where w1,w2; 

  w1.reveal( ); 

  w2.reveal( ); 

} 

 

where

reveal( )this

 

My object‟s address is ox8f4effec 

My object‟s address us ox8f4effe2

 

w210 Bytes w1

10 Bytes

this

 

//Program 5-15: 

#include<iostream.h> 

class test { 
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 public: 

   test(int=0); 

   void print( ) const; 

 private: 

   int x; 

 }; 

void test::print( ) const 

//Continued 

{  

  cout <<” X=”<<x<<endl 

<<”this-> x= “<<this->x<<endl; 

       <<”(*this).x=”<<(*this).x<<endl; 

} 

main ( ) 

{ 

  test a(12); 

  a.print( ); 

  return 0; 

} 

 

 

printx 

xthis

(->)

(.)

*this(.)

(.)*

 *this.x

*(this.x) 

(.) 

this 
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IClasses (I)
6.0

 C++

 

 

 C++
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C++

OOP(Class)

C++

1

2(data members)

C++

3(member functions)

4(access specifiers)

6.1
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class

{  }

class anyclass {  /* class body*/  }; 

class anyclass { /* class body */ }  obj1, obj2;

C++

class class_name{ 

private: 

    data members 

public: 

    member functions 

}; 

stack

// This creates the class stack > 

class stack   { 

private: 

     int stck[SIZE];  

     int tos; 

public: 

     void  init (   ); 

      void push(int i); 

         int pop (  ); 

}; 

 

The Class Definition
6.2
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(linked lists)

(stacks)(queues)

(stack)

lifolast in first 

out

(stacks)

(push)

(pop)

4push

pop

2

3

1
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C++stack

int stck[SIZE]; 

int tos; 

stack stck

inttos int 

stack

(member functions)stack

void  init (   ); 

void push (int i); 

int pop (  ); 

 

stackPop( )  Push( )  int( 

)int( ) Push( )Pop( )

intmember functions

Data Members
6.3

Member Functions
6.4
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C++publicprivateprotected

( : )

 public

 protected

 private

stack

c++

int C++

stack

stack stack1; 

Access Specifiers
6.5

private

 

6.6
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stack1

stack stack1, stack2 ,stack3; 

 scope resolution operator 

Pushstack

void stack::push(int  i) 

{ 

      if(tos==SIZE)   { 

 cout << “stack is full.\n”; 

 return; 

       } 

       stck[tos] = i; 

       tos++; 

} 

 

stack
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//Program 6-1: 

#include<iostream.h> 

const int SIZE= 100; 

// This creates the class stack. 

//Continued 

class stack   { 

private: 

    int stck[SIZE]; 

     int tos; 

public: 

     void  init (   ); 

     void push (int i); 

     int pop (  ); 

}; 

 

void stack:: init ( ) 

{ 

   tos = 0; 

} 

void stack::push (int i) 

{ 

if (tos == SIZE )   { 

 cout << “Stack is full.\n”; 

 return; 

    } 

    stck[ tos] = I; 

    tos++; 

} 

 

int stack::pop( ) 

{ 

    if(tos == 0)  { 

 

 cout << “Stack underflow.\n” ; 
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 return 0; 

} 

tos--; 

    return stck[tos]; 

} 

//Continued 

int main ( ) 

{ 

    stack  stack1, stack2;   // create two stack objects 

 

    stack1.init ( ); 

    stack2.init ( ); 

 

    stack1.push (1); 

  

   stack2.push (2); 

 

    stack1.push (3); 

    stack2.push (4); 

 

    cout << stack1.pop( ) << “   “; 

    cout << stack1.pop( ) << “   “; 

    cout << stack2.pop( ) << “   “; 

    cout << stack2.pop( ) << “\n“; 

 

    return 0; 

} 

 

3   1   4   2  
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(++tos)(tos--)

stcktos0

tos

tos

(tos--)

tos

1  (.)

2 

3 (->)

 

//Program 6-2: 

#include<iostream.h> 

class count { 

public: 

  int x; 

  void print( ) { cout <<x<<endl;} 

}; 

main( ) 

C++

stack1.tos=0 // Error tos is private
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{ 

  count counter; 

//Continued 

*countrptr=&counter; 

cout<<”assign 7 to x and pring using the object‟s name: “; 

counter.x=z; 

counter.print( ); 

cout<<”assign 8 to x and print using a reference: “; 

countref-x=9; 

cout <<countref.print( ); 

cout<<”assign 10 to x and print using a pointer: “; 

counterptr->x=10; 

counterptr->print( ); 

return 0; 
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C++

C++

struct part 

{ 

int modelnumber; 

int partnumber; 

float cost; 

}; 

struct

members

part 

part cp1,cp2; 

struct part 

{ 

int modelnumber; 

int partnumber; 

float cost; 

}cp1,cp2; 

structures 
6.7
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cin>> cp1.part number; 

part

part cp1 = {6244,15,217.1}; 

 

 

cp1.modelnumber6244

cp1.partnumber 15cp1.cost217.1

stack

tosstack

stack

//Program 6-3: 

# include<iostream.h> 

# define size 100 

sruct stackette 

//Continued 

{ 

int stck[size]; 

Accessing structs
6.8
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int tos; 

}; 

class stack 

{  

private: 

stackette st; 

public: 

void init( ); 

void push( int i); 

int pop( ); 

}; 

void stack :: init( ) 

{ 

st.tos=0; 

} 

void stack:: push(int i ); 

{ 

if(st.tos== size){ 

cout <<”stack is full.\n”; 

return; 

} 

st.stck[st.tos] = i; 

st.tos ++; 

} 

int stack:: pop( ) 

{ 

if(st.tos== 0) { 

cout <<”stack under flow.\n”; 

return 0; 

} 

st.tos--; 

return st.stck[st.tos]; 

//Continued 

} 
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int main( ) 

{ 

stack stack1; 

stack1.init( ); 

stack1.push(1); 

stack1.push(2); 

stack1.push(10); 

cout<< stack1.pop( )<< “ “ ; 

 

cout<< stack1.pop( )<< “ “ ; 

return 0; 

 

 

 

10 2 

 

stackette

stackstackette

stack st

st.tos=0      

C++

publicprivate

Structs vs. Classes
6.9
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(II) Classes (II)
7.0

 constructors

 destructors

 Constant objects

Constant member functions

 Static data members

Static member functions
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stacktos0

int( )

tos0int( )

OOPmain( ) 

stackC++

stacktos

 

//Program 7-1: 

// This creates the class stack. 

const int SIZE= 100; 

class stack { 

  int stck[size]; 

  int tos;  

public: 

  stack( );       //constructor 

  void push (int i); 

  int pop( );  

}; 

 
stack C++

Constructors

7.1
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C++

~

stack

//Program 7-2: 

// using a constructor and destructor. 

#include<iostream.h> 

const int SIZE=100; 

//This creates the class stack. 

class stack  { 

int stck[SIZE]; 

int tos; 

public: 

stack( );  // constructor 

~stack( );    //destructor 

void push(int i); 

int pop( ); 

}; 

// stack‟s constructor function 

stack::stack( ) 

{ 

tos=0; 

cout<<”stack Initialized\n”; 

} 

// stack‟s destructor function 

stack::~stack( ) 

Destructors 7.2
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{ 

cout << “stack Destroyed\n”; 

//Continued 

} 

void stack :: push(int i) 

{ 

if(tos == SIZE)      { 

cout << “stack is full.\n”; 

return; 

} 

stack[tos] = i; 

tos++; 

} 

int stack::pop( ) 

{ 

if(tos== 0) { 

cout<<”stack underflow.\n”; 

return 0; 

} 

tos--; 

return stck[tos]; 

} 

int main( ) 

{ 

stack a, b; // create two stack objects 

a.push(1); 

b.push(2); 

a.push(3); 

b.push(4);

cout <<a.pop( )<<" "; 

cout <<a.pop( )<<" "; 

cout <<b.pop( )<<" "; 

cout <<b.pop( )<<"\n ";

return 0; 
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} 

 

Stack Initialized 

Stack Initialized 

3  1  4  2 

Stack Destroyed 

Stack Destroyed 

 

Parameterized constructor

stack

 

 

//Program 7-3: 

#include <iostream.h> 

class myclass { 

int a, b; 

public: 

myclass(int i,int j)    {a=i; b=j;} 

void show ( ) {cout <<a<<" " <<b;} 

}; 

int main( ) 

{ 

myclass ob(3, 5); 

ob.show( ); 

return 0; 

}
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myclass ( )ij

ab

myclass ob(3,4); 

ob34

myclass ob= myclass (3,4); 

 

Constructor with one  

parameter 

//Program 7-4: 

#include<iostream.h> 

class X { 

int a; 

public: 

X(int j) {a= j;} 

Int geta( ) {return a; } 

}; 

int main( ) 

{ 

X ob = 99;  //passes 99 to j 

cout<<ob.geta( ); // outputs 99 

return 0; 

} 

 

x ob

main( )x99

x ob= 99 
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ob(i) ob=i

//Program 7-5: 

#include<iostream.h> 

class myclass  { 

public: 

int who; 

myclass(int id); 

~myclass( ); 

} glob_ob1(1), glob_ob2(2); 

 

myclass::myclass(int id) 

{ 

cout<<”Initializing”<<id<<”\n”; 

who = id 

} 

myclass::~myclass( ) 

//Continued 

{ 

cout<<”Destructing”<<who<<”\n”; 

} 

int main( ) 

{ 

myclass local_ob1(3); 

cout <<"this will not be first line displayed.\n”; 
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myclass local_ob2(4); 

return 0; 

} 

 

Initializing 1 

Initializing 2 

Initializing 3 

This will not be first line displayed. 
Initializing 4 

Destructing4 

Destructing3 

Destructing2 

Destructing1 

 

main( )

 local ob 1  local ob 2 

local ob 2local ob 1

main ( )

main( )

C++

(Time)

Time

 

 

 

//Program 7-6: 

// Time class. 
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#include<iostream.h> 

// Time abstract data type (ADT) definition 

class Time  { 

public: 

//Continued 

Time( ); 

    void setTime (int, int, int) 

    void printMilitery( ); 

void printStandard( ); 

private: 

    int hour; 

    int minute; 

    int second; 

}; 

Time::Time ( )   { hour = minute = second = 0;   } 

void Time::setTime (int h, int m, int s) 

{ 

     hour = (h >= 0 && h < 24) ? h : 0; 

     minute = (m >= 0 && m < 60) ? m : 0; 

     second = (s >= 0 && s < 60) ? s : 0; 

} 

void Time::printMilitary( ) 

{ 

cout << (hour < 10 ? “0” : “ “ ) << hour << “:” 

        << (minute < 10 ? “0” : “ “) << minute << “:” 

        << (second < 10 ? “0” : “ “ )<< second; 

} 

void Time::printStandard( ) 

{ 

cout<< ((hour ==0 | | hour == 12 )? 12  : hour % 12) 

        <<  “:” <<(minute < 10 ? “0” : “ “) << minute  

        << “:” <<(second < 10 ? “0” : “ “ )<< second  

        << (hour < 12 ? “ AM”  :   “PM”); 

} 
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int main ( ) 

{ 

 Time t; 

cout<< “The initial military time is: “; 

        t.printMilitary( ); 

  //Continued    

  cout<< endl <<“The initial standard time is: “; 

   t.printStandard( ); 

t.setTime(13, 27, 6) ; 

   cout<< endl << endl << “Military time after setTime is  “; 

   t.printMilitary( ); 

   cout<< endl << “Standard time after setTime is  “; 

   t.printStandard( ); 

  return 0; 

} 

 
The initial military time is 00:00:00 

The initial standard time is 12:00:00 AM 
 

 

Military time after setTime is 13:27:06 

Standard time after setTime is 1:27:06 PM 
 

Timett

Timet 0

t

 Standard24

 Military12

setTimet
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Time 

noon(12, 0, 0)

 

const Time noon( 12, 0, 0); 

noonTime 12

C++

(const)

const

printMilitaryTime

void Time::printMilitary( ) const 

{ 

cout<< (hour < 10 ? “0” : “ “ ) << hour << “:” 

        << (minute < 10 ? “0” : “ “) << minute << “:” 

        << (second < 10 ? “0” : “ “ )<< second; 

} 

//Program 7-7: 

class Time  { 

public: 

Time( ); 

void setTime ( int, int, int); 

Constant Objects
7.3
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void printMilitary( ) const; 

void printStandard( )const; 

private: 

int hour; 

int minute; 

int second; 

}; 

void Time:: setTime (int h, int m, int s) 

{ 

//Continued 

hour = (h >=0 && h<24) ? h : 0; 

minute = (m >= 0 && m<60 ) ? m : 0; 

second = (s >= 0 && s<60) ? s : 0; 

} 

void Time::printMilitary( ) const 

{ 

cout << (hour < 10 ? “0” : “ “ ) << hour << “:” 

        << (minute < 10 ? “0” : “ “) << minute << “:” 

        << (second < 10 ? “0” : “ “ )<< second; 

} 

 

void Time::printStandard( ) const 

{ 

cout << ((hour ==0 | | hour == 12 )? 12  : hour % 12) 

        <<  “:” <<(minute < 10 ? “0” : “ “) << minute  

        << “:” <<(second < 10 ? “0” : “ “ )<< second  

        << (hour < 12 ? “ AM”  :   “PM”); 

} 

int main ( ) 

{ 

const Time noon(12, 0, 0); 

cout <<” noon = “ ; 

noon.printStandard; 

Time t; 
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t.setTime (13, 27, 6); 

cout<< endl << “military time after setTime is “; 

t.printMilitary ( ); 

cout<< endl; 

return 0; 

} 

 

noon = 12:00:00 AM 

military time after setTime is 13:27:06 

 

Timenoon

tprintStandard( )

printMilitary( )setTime

setTime( )tnoon

 

 

(instant) 

static data member

static

0

Static class member
7.4
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static

//Program 7-8: 

#include<iostream.h> 

class shared  { 

static int a; 

int b; 

//Continued 

public: 

void set(int i,int j) { a=i; b=j;} 

void show( ); 

}; 

int shared :: a; // define a 

void shared :: show( ) 

{ 

cout <<” This is static a:   "<< a; 

cout<<”\nThis is non_static b:  " <<  b; 

cout << "\n"; 

} 

int main( ) 

{ 

shared x, y; 

x.set(1, 1);     //set a to 1 

x.show( ); 

y.set(2, 2);     //change a to 1 

y.show( ); 

x.show( );    /* Here, a has been changed for both x and y    

                       because a is shared by both objects.*/ 

return 0; 
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} 

 

This is static a:  1  

This is non_static b:  1  

This is static a:  2  

This is non_static b:  2 

This is static a:  2  

This is non_static b:  1 

 

 

 Static member functions

static

1this

2

3virtual

4const

get-resource

get-resource
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//Program 7-9: 

#include<iostream> 

class cl  { 

static int resource; 

public: 

static int get_resource( ); 

void free_resource( )  {resource = 0;} 

}; 

int cl :: resource;  //define resource 

int cl:: get_resource( ) 

{ 

if(resource) return 0 ; // resource alreay in use 

else { 

   resource = 1;  

   return 1; //resource allocated to this object  

//Continued 

} 

} 

int main( ) 

{ 

cl ob1, ob2; 

/* get_resource( ) is static so may be called independent 

of any object.*/ 

if( c1 :: get_resource( )) cout << "ob1 has resource\n "; 

if( ! c1 :: get_resource( )) cout << "ob2 denied resource\n 

"; 

ob1.free_resource( ); 

if(ob2.get_resource( )) // can still call using object 

syntax 

cout<<" ob2 can now use resource\n "; 

return 0; 

} 
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Classes(III) - (III)

8.0
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friend

friend

//Program 8-1: 

#include<iostream.h> 
class myclass { 
int a, b; 
public: 
friend int sum(myclass x); 
void set_ab(int i,int j); 
}; 
void myclass :: set_ab(int i, int j) 
{ 
a = i; 
b =j; 
} 
// Note: sum( ) is not a member function of any class. 
int sum(myclass x) 
{ 
/* Because sum( ) is a friend of myclass, it can directly 
access a and b. */ 
return x.a + x.b; 
} 
int main( ) 
{ 
myclass n; 
n.set_ab(3, 4); 
cout<<sum(n); 
return 0; 
} 

Friend Functions
8.1
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7 
 

C++

//Program 8-2: 
//using a friend class.
#include<iostream.h> 
class TwoValues  { 
//continue 
int a; 
int b; 
public: 

sum( )myclass

my class

 

Friend Classes
8-2
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TwoValues(int i, int j)     {a = i, b= j;} 
friend class Min; 
}; 
class Min { 
public: 
int min(TwoValues x); 
}; 
int Min::min (TwoValues x) 
{ 
return x.a< x.b? x.a: x.b; 
} 
int main( ) 
{ 
TwoValues ob(10, 20); 
Min m; 
cout<< m.min(ob); 
return 0; 
} 
 

 
10 
 

Min TwoValues

friend class Min; 

 

abTowValues

Min

int Min::min (TwoValues x) 
{ 
return x.a< x.b? x.a: x.b; 
} 
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//Program 8-3: 

// Assigning objects. 
#include<iostream.h> 
class myclass { 
int i; 
public: 
void set_i(int n)   {i=n;  } 
int get_i( ) {return i ;} 
} ; 
int main( ) 
{ 
myclass ob1,     ob2; 
ob1.set_i(99); 
ob2=ob1; // Assign data from ob1 to ob2 
cout << " This is ob2’s i: " << ob2.get_i( ) ; 
return 0; 
} 

 
This is ob2’s i: 99 
 

 
 
 
 

Object assignment
8.3
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C

–

overloaded

operator

operator+( )

�

 

Operators Overloading
8.4

1C++

2

3C

4precedence
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operator function

return_type operator#(arg_list)
{

operations

}

return_typeoperator#

return_type

OperatorC

operator

Arg_listoperator#

C

Operations

loc

operator+( )

 

//Program 8 4: 

Operator function
8.5
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include <iostream.h>

class loc {

int longitude, latitude

public

loc() { }
loc(int lg, int lt) {

longitude = lg

latitude =lt

}
void show( ) {
cout << longitude <<” ”;

cout<< latitude<< "\n

}

loc operator+ (loc op2)

}

 
//Continued 

Overload +for loc

Loc loc::operator+(loc op2)
{

loc temp

temp.longitude = op2.longitude+ longitude

temp.latitude = op2.latitude+ latitude

return temp

}

int main

loc ob1(10, 20), ob2(5,30)

ob1.show( )
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ob2.show( )

ob1= ob1+ ob2

ob1.show( )

return 0

}

1101  

201  

12 21

main( ) 

ob1= ob1+ ob2

operator+( )

this

loc operator + (loc  op 2)

main( )ob1

operator+( )temp

temp

–
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loc–

 
//Program 8-5:

include<iostream.h

class loc {

int longitude, latitude

public

loc( )   { }// needed to construct temporaries
loc(int lg, int lt){

longitude = lg

latitude =lt

}
void show( )

cout << longitude

cout<< latitude<< "\n

 
//Continued 
}
loc operator+(loc op2)

loc operator- (loc op2)

loc operator= (loc op2)

loc operator++

}

Overload + for loc

Loc  loc:: operator+ (loc op2)
{

loc temp

temp.longitude = op2.longitude+ longitude
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temp.latitude = op2.latitude+ latitude

return temp

}

Overload - for loc

Loc  loc:: operator- (loc op2)
{

loc temp

notice order of operands

temp.longitude = longitude- op2.longitude

temp.latitude = latitude- op2.latitude

return temp

}

overload asignment for loc

Loc  loc:: operator= (loc op2)
{

temp.longitude = op2.longitude

//Continued 

temp.latitude = op2.latitude

return *this;       // i.e., return  object that   
   //generated call

}

overload prefix ++ for loc

Loc  loc:: operator

{

longitude++

latitude++

return *this

}

int main
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{

loc ob1(10, 20), ob2(5,30) , ob3(90, 90)

ob1.show( )

ob2.show( )

ob1

ob1.show( )

ob2 = ++ob1

ob1.show( )

ob2.show( )

ob1=ob2=ob3

ob1.show( )

ob2.show( )

return 0

}

1101  

1000  

1000  

9191  

91 91

operator-( )

Loc  loc:: operator- (loc op2)
{

loc temp

notice order of operands
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temp.longitude = longitude- op2.longitude

temp.latitude = latitude- op2.latitude

return temp

}

operator

operatorob2

this

operator=( )

Loc  loc:: operator= (loc op2)
{

temp.longitude = op2.longitude

temp.latitude = op2.latitude

return *this;       // i.e., return  object that  
                        //generated call
}

C

operator

this

operator++( )

loc  loc:: operator++

{

longitude++
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latitude++

return *this

operator++( )

this

operator=( )operator++( )

operator=( )

operator++( )1

C

loc

loc  loc:: operator+= (loc op2)
{

loc temp

longitude = op2.longitude+ longitude

latitude = op2.latitude+ latitude

return *this

}

ob1 += ob2

8.6
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operator=+( )ob1

ob2

this

//Program 8-6: 

include <iostream.h

class loc{
 
//Continued 

int longitude, latitude

public

loc( )   { }// needed to construct temporaries
loc(int lg, int lt) { 

longitude = lg

latitude =lt

}
void show( ) {

8.7
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cout << longitude

cout<< latitude<< "\n

}
friend loc operator+ (loc op1, loc op2); // now a 

friend loc operator- (loc op2)

loc operator= (loc op2

loc operator

}

now , + is overloaded using friend function

loc operator+ (loc op1, loc op2)

{

loc temp

temp.longitude =op1.longitude+ op2.longitude

temp.latitude = op1.latitude+ op2.latitude

return temp

}

overload - for loc

Loc  loc:: operator - (loc op2)
{

loc temp

notice order of operands

temp.longitude = longitude - op2.longitude

temp.latitude = latitude- op2.latitude

return temp

}

overload assignment for loc

Loc  loc:: operator = (loc op2)
{
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longitude = op2.longitude

latitude = op2.latitude

return *this;       // i.e., return  object that generated 
call
}

overload ++ for loc

Loc  loc:: operator++

{

longitude

latitude

return *this

}

int main

{

loc ob1(10, 20), ob2(5,30

ob1 = ob1+ ob2

ob1.show

return 0

}

 

1221  

 C++
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ob1=3+ ob2

operator+( )

0

//Program 8-7:

include <iostream.h>

class loc {

int longitude, latitude

public

loc( ){ }
loc(int lg, int lt) {

longitude = lg

latitude =lt

}
void show( ) {

cout << longitude<<

cout<< latitude<< "\n
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}

friend loc operator+ (loc op1, loc op2)

friend loc operator+ (int op1, loc op2)

}

is overloaded for loc + int

loc operator+ (loc op1, loc op2)

{

loc temp

temp.longitude =op1.longitude+ op2

temp.latitude = op1.latitude+ op2

return temp

}

is overload  for int + loc

loc operator+ (int op1, loc op2)

{

loc temp

temp.longitude =op1 + op2.longitude

temp.latitude = op1 + op2.latitude

return temp

int main

{

loc ob1(10, 20), ob2(5,30) , ob3(7, 14)

ob1.show( )

ob2.show( )

ob3.show( )

ob1= ob2 +10;  //both of these
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ob3=10 + ob2;  // are valid

ob1.show( )

ob3.show( )

return 0

}

1101  

201  

711  

1211  

1211
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Inheritance & Polymorphism
9.0

C++

 

 (base class)

(derived class)

 

 (polymorphism)C++

 (virtual 

functions)

 (pure 

virtual functions)(abstract classes)
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OOP

derived class

base 

class

18

9.1

 

    

 

18
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class derived-class-name : access base-class-name 

{ 

body of class 

}; 

access 

publicprivateprotected

private

public

privateprotected

public
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//Program 9-1: 

#include <iostream.h> 

class base { 

int i ,  j; 

public: 

void set( int a , int b) { i= a; j= b;  } 

void show( ) { cout<<i <<  "  " << j << "\n"; } 

}; 

class derived : public base { 

int k; 

public: 

derived (int x)  { k=x;  } 

void showk( ) { cout << k << "\n" ;   } 

}; 

int main( ) 

{ 

derived ob(3); 

ob.set(1 ,2); // access member of base 

ob.show( ); // access member of base 

 

ob.showk( ); //uses member of derived class 

return 0; 

} 

 

1   2 

3 
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obderived 

set( )show( )base

private

set( )show( )

 
 

//Program 9-2: 

// This program won't compile. 

#include<iostream.h> 

class base { 

//Continued 

int i ,  j; 

public: 

void set( int a , int b) { i= a; j= b;  } 

void show( ) { cout<<i <<  "  " << j << " \n "; } 

}; 

// Public elements of base are private in derived. 

Class derived : private base { 

Int k; 

Public: 

derived (int x)  { k=x;  } 

void showk( ) { cout << k << " \n " ;   } 

}; 

int main( ) 

{ 

derived ob(3); 

ob.set(1 ,2); // error, can‟t access set( ) 

ob.show( ); // error, can‟t access show( ) 

return 0; 

}
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set( )show( )base

derivedob

ob.set(1 ,2); 

ob.show( ); 
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(protected)

//Program 9-3: 

#include <iostream.h> 

#include <conio.h> 

class base { 

protected: 

int i ,j ; //private to base , but accessible by derived 

public: 

void setij( int a , int b) { i= a; j= b;  } 

void showij( ) { cout<<i <<  "  " << j << "\n"; } 

}; 

// Inherit base as protected. 

class derived : protected base { 

int k; 

public: 

// derived may access base's i and j and setij( ). 

void setk( ) { setij( 10, 12) ; k = i*j;  } 

//may access showij( ) here 

void showall( ) { cout << k<< " "<<endl ; showij( ) ; } 

}; 

int main ( ) 

{ 

derived ob ; 

// ob.setij(2, 3) ;   // illegal, setij( ) is 

//                protected member of derived 

ob.setk( ) ; // ok , public member of derived 

 ob.showall( ) ;  // ok , public member of derived 

//ob.showij( ); // illegal, showij( ) is protected 

  

Protected Inheritance
9.2
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                      // member of derived 

//Continued 

return 0 ; 

}  

 

120 

10 12 

 

setij( )showij( )

base

derived

protected

private

protected

 

//Program 9-4: 

#include <iostream.h> 

class base { 

protected: 

int i ,j ; //private to base , but accessible by derived 

public: 

Inheritance and protected members

9.3
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void set ( int a , int b) { i= a; j= b;  } 

//Continued 

void show( ) { cout<<i <<  "  " << j << "\n"; } 

}; 

class derived : public base   { 

int k; 

public: 

// derived may access base's i and j 

void setk( ) {k=i*j ;} 

void showk( ) { cout <<k << " \n " ;} 

}; 

int main( ) 

{ 

derived ob; 

ob.set(2, 3) ;     // ok, known to derived 

    ob.show( ) ; // ok, known to derived 

ob.setk( ); 

ob.showk( ); 

int d; 

return 0; 

} 

 

 

2        3 

6 

 

derivedbase

ijsetk( )derived
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//Program 9-5: 

#include <iostream.h> 

class base { 

public: 

base ( ) { cout << "Constructing base \n";} 

~ base( ) { cout << "Destructing base\n" ; } 

}; 

class derived : public base { 

public: 

derived( ) { cout <<"Constructing derived\n" ; } 

~derived( ) { cout<< "Destructing derived\n" ; } 

}; 

int main ( ) 

{ 

derived ob; 

// do nothing but construct and destruct ob 

return 0; 

} 

main( )

obderived

Constructing base 

Constructing derived 

Destructing derived 

Destructing base

9.4
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//Program 9-6: 

#include<iostream.h> 

class base { 

public: 

base ( ) { cout << " Constructing base \n ";} 

~base( ) { cout << " Destructing base\n " ; } 

}; 

class derived1 : public base { 

public: 

derived1 ( ) { cout " Constructing derived1\n " ; } 

~derived1 ( ) { cout " Destructing derived1\n " ; } 

}; 

class derived2 : public derived1 { 

public: 

derived2 ( ) { cout " Constructing derived2\n " ; } 

~derived2 ( ) { cout " Destructing derived2\n " ; } 

}; 

int main ( ) 

{ 

derived2 ob; 

// construct and destruct ob 

return 0; 

}
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Constructing base 

Constructing derived1 

Constructing derived2 

Destructing derived2 

Destructing derived1 

Destructing base 

 

 

 

class base1 

{ }; 

class base2 

{ };

class derived: public base1, public base2 

{ }; 

derived base1base2

//Program 9-7: 

// An example of multiple base classes. 

#include<iostream.h> 

class base1 { 

protected: 

int x; 

Multiple Inheritance
9.5
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public: 

//Continued 

void showx( )  { cout << x<< " \n " ;  } 

}; 

class base2 { 

protected: 

int y; 

public: 

void showy( )  { cout << y<< " \n " ;  } 

}  ; 

// Inherit multiple base classes . 

class derived: public base1 , public base2  { 

public: 

void set (int i , int j )  { x=i; y=j ; } 

} ; 

int main ( ) 

{ 

derived ob ; 

ob.set(10, 20) ; // provided by derived 

ob.showx( ) ;     // from base1 

ob.showy( ) ;     //from base2 

return 0; 

} 

10 

20 

derivedbase1base2

obderived

showx( ) base1showy( ) base2 
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C++

virtual functions

C++

base

virtual  function

virtual functionC++

 

Polymorphism

9.6

Virtual Functions 
9.7
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Program 9-8: 

#include<iostream.h> 

class base { 

//Continued 

public: 

virtual void vfunc( ) { 

cout << " This is base‟s vfunc( ) .\n "; 

} 

}; 

class derived1 : public base { 

public : 

void vfunc( )  { 

cout << " This is derived1‟s vfunc( ) .\n "; 

} 

}; 

class derived2 : public base { 

public : 

void vfunc( )  { 

cout << " This is derived2‟s vfunc( ) .\n "; 

} 

}; 

int main( ) 

{ 

base *p, b; 

derived1 d1; 

derived2 d2; 

 

// point to base 

p= &b; 

p->vfunc( ) ; // access base's vfunc( ) 

// point to derived1 

p= &d1; 

p->vfunc( ) ; // access derived1's vfunc( ) 

// point to derived2 
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p= &d2; 

p->vfunc( ) ; // access derived2's vfunc( ) 

return 0; 

} 

 

 

This is base‟s vfunc( ).  

This is derived‟s vfunc( ). 

This is derived‟s vfunc( ). 

 

basevfunc( )

virtualvfunc( )

derived1derived2

main 

pbase

bbase

d1derived1

d2derived2

bpvfunc( )

pbase

vfunc( )basep d1

derived1  

derived1:: vfunc( )

d2derived2 p 

p -> func( );
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derived2:: vfunc( )

OOP

virtual type functionname (parameter-list) = 0;

(=0)

number 

intval setval ( )

  

Abstract Classes 
 

9.8

Pure virtual functions

9.9
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show( ) hextypeoct type 

show( ) 

//Program 9-9: 

#include <iostream.h> 

//Continued 

class number  { 

protected : 

int val ; 

//Continued  

public : 

void setval (int i) { val = i ; } 

// show( ) is a pure virtual function  

virtual void show( ) = 0 ; 

}; 

class hextype : public number  { 

public : 

void show ( )    { 

cout << hex << val << "\n " ; 

} 

}; 

class dectype : public number  { 

public : 

void show ( )    { 

cout <<  val << "\n " ; 

} 

}; 

class octtype : public number  { 

public : 

void show ( )    { 

cout <<  oct << val << "\n " ; 

} 

}; 

int main ( ) 



162

{ 

dectype d; 

hextype h; 

octtype 0; 

 

d.setval(20) ; 

d.show( ) ;  

h.setval(20) ; 

h.show( ) ;  

0.setval(20) ; 

0.show( ) ;  

 

return 0; 

} 

 

 

20 

14 

24 
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9.0

 

 (Templates Classes)

 C++

 try blocks

 

 catch blocks
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int swap (int &a,int &b) 

{ 

int temp; 

temp=a; 

a=b; 

b=temp; 

} 

int 

long

Long swap (long &a, long &b) 

{ 

long temp; 

temp=a; 

a=b; 

b=temp; 

} 

float

1

2

Template Functions 
9.1
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 Functions 

Templatestemplate

swapargs( )

main( )
 

//Program 9-1:

// Function template example. 

// Function template example. 

#include <iostream.h> 

// This is a function template. 

template <class x> void swapargs(x &a, x &b) 

{ 

x temp; 

temp = a; 

a = b; 

b = temp; 

} 

int main( ) 

{ 

int i=10 , j=20; 

double x=10.1, y=23.3; 

char a= 'x' ,b= 'z' ; 
 

cout << " original i, j: "; 

cout<<i<<" "<<j<< "\n " ; 

cout << " original x, y:" <<x<<" "<<y<< "\n " ; 

cout << " original a, b: " << a <<" "<< b << "\n " ; 
 

swapargs(i, j) ; // swap integers 

swapargs(x, y) ; // swap floats 

swapargs(a, b) ; // swap chars 

cout << " Swapped i, j: "<<i<<" "<<j<< "\n " ; 

cout << " Swapped x, y: "<<x<<" "<<y<< "\n " ; 



166

cout << " Swapped a, b: " <<a<<" "<<b<< "\n " ; 

return 0; 

}

 

original i, j: 10   20 

original x, y:  10.1    23.3 

original a, b:   x    z 

Swapped i, j:   20 10 

Swapped x, y:  23.3    10.1 

Swapped a, b:   z x 

 

 

swapargs( )

intdoublechar

template< class x> void swapargs (x& a, x&b) 

{ 

x temp; 

temp = a; 

a = b; 

b = temp; 

} 

int

x

9.2
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template

 swapargs(i,j);

intij int

swapargs( )intx

int(instantiating)  

swapargs( x,y)

swapargs( )double

swapargs(a,b)char

OOP

 

//Program 9-2: 

#include <iostream.h> 

template <class type1,class type2> 

void myfunc(type1 x, type2 y) 

{ 

cout <<x<< y << '\n' ; 

} 

int main( ) 

9.3
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{ 

myfunc ( 10, " I like C++"); 

myfunc(98.6, 19L); 

return 0; 

}

 

 
type1type2intchar*

double long 

 

10  I like C++ 

98.6  19L 

 

stack

intfloat

  stack

stack

 

//Program 9-3: 

// This function demonstrates a generic stack. 

#include <iostream.h> 

#include <conio.h> 

 

const int SIZE = 10; 

Templates Classes
9.4
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// Create a generic stack class 

template <class StackType> class stack  { 

StackType stck[SIZE];   // holds the stack 

int tos ; // index of top_of_stack 

 

public: 

stack( ) { tos =0;  }  // initialize stack 

//Continued 

void push(StackType ob) ; // push object on stack 

StackType pop( ) ;   // pop object from stack 

}; 

 

//push an object. 

template <class StackType> void stack <StackType> :: 

push(StackType ob) 

{ 

if (tos== SIZE)  { 

cout << "Stack is full.\n" ; 

return ; 

} 

stck[tos] = ob; 

tos++; 

} 

//pop an object. 

template <class StackType> StackType stack <StackType> 

:: pop( ) 

{ 

if (tos== 0)  { 

cout << "Stack is empty.\n" ; 

return 0;   //return null on empty stack 

} 

tos--; 

return stck[tos]; 

} 
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int main( ) 

{ 

// Demonstrate character stacks. 

stack<char> s1, s2;       // create two character stacks 

int i; 

 

s1.push( 'a' ); 

s2.push( 'x' ); 

//Continued 

s1.push( 'b' ); 

s2.push( 'y' ); 

s1.push( 'c' ); 

s2.push( 'z' ); 

for (i=0; i<3; i++ ) cout<<" "  <<s1.pop( ) ; 

cout <<endl; 

for (i=0; i<3; i++ ) cout<< " " <<s2.pop( )  ; 

cout<<endl; 

// demonstrate double stacks 

stack<double> ds1, ds2;       // create two double stacks 

ds1.push( 1.1 ); 

ds2.push( 2.2 ); 

ds1.push( 3.3 ); 

ds2.push( 4.4 ); 

ds1.push( 5.5); 

ds2.push( 6.6 ); 

for (i=0; i<3; i++ ) cout <<" "<<ds1.pop( ) ; 

cout<<endl; 

for (i=0; i<3; i++ ) cout<<" "  <<ds2.pop( ) ; 

return 0; 

}

 

c b a 
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z y x 

5.5 3.3 1.1 

6.6 4.4 2.2 

 

stack

template 

StackType

stack

<char>

stack <double>

stack <char> s1, s2; 

s1s2stack

char

char
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C++

throwcatchtry

 

//Program 9-4: 

class any class 

{ 

public: 

class an error 

{ 

}; 

void func( ) 

{ 

if ( /* Error condition*/) 

throw an Error( ); 

} 

 (Exceptions) 
9.5
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}; 

void main( ) 

//Continued 

{ 

try 

{ 

any class obj1; 

obj1.func( ); 

} 

catch(any class:: An Error) 

{ 

// tell user about the Error 

} 

} 

anyclass 

any class

any class

throwthrow AnError( 

)

main( )any class

any 

class 

//Program 9-5: 

// Demonstrated Exceptions 

#include <iostream.h> 

#include <conio.h> 

const int SIZE =3; 

class stack 

{ 

private: 
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int tos; 

int stck[SIZE]; 

public: 

class Range {  }; 

//Continued 

stack( ) { tos = 0;  } 

~stack( ){ }; 

void push (int i); 

int pop( ); 

}; 

 void stack::push(int i) 

{ 

if( tos >= SIZE) 

throw Range ( ); 

else 

{ stck[tos] = i; 

tos ++; 

} } 

stack :: pop( ) 

{ if( tos == 0) 

  throw Range( ); 

  else  { 

  tos --; 

return stck[tos]; 

} } 

main ( ) 

{ stack s1; 

try 

{ s1.push(1); 

  s1.push(2); 

//Continued 

s1.push(3); 

cout << s1.pop ( )<< endl; 

cout << s1.pop ( )<< endl; 



175

cout << s1.pop ( )<< endl; 

 cout << s1.pop ( )<< endl; 

} 

catch (stack::Range) 

{ 

cout << "Stack Full or Empty" << endl; 

} 

return 0; 

 } 

 

Stack Full or Empty  

throw

stackstack 

stack

stackif

throw range( ); 

range( )range

throw 

main 

try

catch

catch(stack:: range) 
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1

2

3

4

5

negative
 

//Program 9-6: 

// Catching class type exeptions. 

# include <iostream.h> 

# include <string.h> 

#include <conio.h> 

class MyException { 

public: 

char str_what[80]; 

int what; 

MyException( )    {  *str_what =0 ; what = 0;  } 

MyException(char *s, int e )  { 

strcpy (str_what, s); 

what = e; 

} 

}; 

int main( ) 

{ 

int i; 

try  { 
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 cout << " Enter a positive number: " ; 

cin >> i ; 

if (i<0) 

throw MyException ("Not Positive" ,i) ; 

} 

catch (MyException e)   {  // catch an error 

cout <<e.str_what << ":  " ; 

cout << e.what << "\n" ; 

} 

getch(); 

return 0; 

} 

i= -4 

 

Enter a positive number:  -4 

Not Positive:  -4 

 

My Exception
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C++

11.0

 (Input/Output Stream) 

C++
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cincout

111

ios

istreamostreamios

istream get( )

getline( )(>>)ostream put( )

write( )(<<)

iosC++

11.1

ostream 

ios 

iostream 

istream 

111 

11.2
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ios 

ios

ios

setf( )unsetf( )ios

ios

skipws

left

right

dec

showbase

showpoint

uppercase

showpos

showpos

showpoint
 
 

//Program 11-1: 

#include <iostream.h> 

int main( ) 

{ 

cout.setf(ios:: showpoint); 

cout.setf(ios:: showpos); 

 

cout<< 100.0; // displays + 100.0 

return 0 ; 

Format state flags
11.3
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} 

 

+100.00 

endl

ws

dec

oct

hex

endl

ends

var

cout<<hex<<var; 

hex

iomanip.h

Manipulators 
11.4
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setw()(int)

setfill()(int)

setprecision()(int)

set iosflags()(long)

Resetiosflags()(long)

setw( )

 

//Program 11-2:

#include <iostream.h> 

#include <iomanip.h> 

 

int main( ) 

{ 

cout << hex << 100 << endl; 

cout << setfill('?') << setw(10) << 2343.0; 

return 0; 

} 

 

64 

??????2343 
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ios 

ch=fill( );

fill(ch);

p=precision( );

precision(p);

w=width( );

setf(flags);

unsetf (flags);

setf(flags,field);

5

cout.Width(5); 

cout.fill(„*‟); 

width( )precision( )fill( )

//Program 11-3: 

#include <iostream.h> 

#include <iomanip.h> 

int main( ) 

{ 

cout.precision (4) ; 

cout.width(10); 

cout<< 10.12345 <<"\n" ;  

cout<<setfill('?'); 

cout.width(10); 

Stream Functions
11.5
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cout<< 10.12345 <<"\n" ;  

//Continued 

// field width applies to strings, too 

cout.width(10); 

cout<< " Hi!" <<"\n" ;  

cout.width(10); 

cout.setf(ios::left);  

cout<< 10.12345  ;  

return 0; 

}

 

          10.12 

*****10.12 

*******Hi! 

10.12*****

 

 

 

 

istreamios 

istream

>>

get(ch)

get(str)„\o‟

get(str,max)max

peek(ch)

istream 11.6
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putpack(ch)

count=gcountget()getline() 

get( )

cin



186

ostream

<<

put(ch)ch

flush( )(Buffer) 

write(str,size)sizestr

cin cout

cerrclog

cerrcerr

cerr

cerrclog

cerr

<<    >>

<< 

phonebook

//Program 11-4:

#include <iostream> 

#include <cstring> 

 

class phonebook  { 

// now private 

ostream 11.7

<<     >> 11.8
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char name[80]; 

int areacode; 

//Continued 

int prefix; 

int num; 

public: 

phonebook(char *n, int a, int p, int nm) 

{ 

strcpy(name, n) ; 

areacode = a; 

prefix =p; 

num = nm; 

} 

friend ostream & operator <<(ostream &stream, phonebook 

o); 

}; 

// Display name and phone number. 

ostream & operator << (ostream &stream, phonebook o) 

{ 

stream<< o.name <<" "; 

stream << "(" << o.areacode << ") " ; 

stream <<o.prefix<< "-" << o.num <<"\n" ; 

return stream;  // must return stream 

} 

int main( ) 

{ 

phonebook a("Mohammed", 011, 011, 123456); 

phonebook b("Omer" , 031, 011, 576890); 

phonebook c("Ali" , 261, 011, 999009); 

cout<<a<<b<<c; 

return 0; 

} 
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Mohammed  (011) 011 –123456 

Omer (031) 011–576890 

Ali (261) 011– 999009 

main( )phonebook

cout<<a<<b<<c; 
 operator<< ( )phonebook

ostream

ostream  <<

<< 

>> 

>> 

>>

phonebook

//Program 11-5: 

#include <iostream.h>

#include <cstring.h> 
 

class phonebook  { 

char name[80]; 

int areacode; 

int prefix; 

int num; 
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public: 

phonebook( ) { }; 

phonebook(char *n, int a, int p, int nm) 

{ 

strcpy(name, n) ; 

areacode = a; 

//Continued 

prefix =p; 

num = nm; 

} 

friend ostream & operator<<(ostream &stream, phonebook 

o); 

friend istream & operator>>(istream &stream, phonebook 

&o); 

 

}; 

// Display name and phone number. 

ostream & operator << (ostream &stream, phonebook o) 

{ 

stream<< o.name <<" "; 

stream << "(" << o.areacode << ") " ; 

stream <<o.prefix<< "-" << o.num <<"\n" ; 

return stream;  // must return stream 

} 

// Input name and telephone number. 

istream & operator>> (istream &stream, phonebook &o) 

{ 

cout << " Enter name: "; 

stream>> o.name; 

cout << " Enter area code: "; 

stream>> o.areacode; 

cout << " Enter prefix: "; 

stream>> o.prefix; 

cout << " Enter number: "; 
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stream>> o.num; 

cout<<"\n" ; 

return stream; 

} 

int main( ) 

{ 

phonebook b; 

cin>> b; 

cout << b; 

//Continued 

return 0; 

} 

Enter name:  Ahmed 

Enter area code:  111 

Enter prefix:  555 

Enter number:  1010 

 
Ahmed(111)555 –1010 

ostream & mani-name( ostream & stream) 
{ 
//your code here 
return stream; 
} 

la( )  ra( )

11.9
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//Program 11-6:

#include <iostream> 

#include <iomanip> 

#include <conio.h> 

 

// Right Arrow 

ostream &ra(ostream &stream) 

{ 

stream << "-> " ; 

return stream; 

} 

// Left Arrow 

ostream &la(ostream &stream) 

{ 

stream << "<- " ; 

return stream; 

} 

int main( ) 

{ 

cout << "High balance" <<ra<< 1233.23<<"\n"; 

cout <<"Over draft" << ra<<567.66<< la; 

getch(); 

return 0; 

} 

 

High balance   1233.23 

Over draft    567.66  

 

istream & mani-name(istream & stream) 
{ 
//your code here 
return stream; 
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} 
getpass( )

„\a‟password

//Program 11-7: 

#include <iostream> 

#include <cstring> 

 

// Asimple input manipulator. 

istream &getpass (istream &stream) 

{ 

cout << '\a' ; // sound bell 

cout << "Enter password: "; 

return stream; 

} 

int main( ) 

{ 

char pw[80]; 

 

do cin>> getpass >>pw; 

   while (strcmp (pw, "password")); 

cout <<"logon complete\n"; 

return 0; 

} 

 

Enter password: password 

Login complete
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File Processing 
12.0
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Files

C++

Records

Fields

1 

2 

3 

4 

Record   KeyUnique

Sequential Files 

C++Bytes

n Byte

12.1

Files and Stream
12.2

0 1 2 3 4 5 6 7 8 9 n-1

end………………
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cout  cin cerrclog

cincout

cerr clog

iostream.h 

fstream.hfstream.hifstream

ofstream

fstream

C++ 

C++

 

//Program 12-1 

//Creating a sequential file 

#include<iostream.h> 

#include<fstream.h> 

#include<stdlib.h> 

main( ) 

{ 

  ofstream  outclientfile(“clients.dat”,ios::out); 

  if (!outclientfile){ 

     cerr<<”File could not be opened”<<endl; 

     exit (1); 

} 

   cout<<”Enter the account, name, and balance.” 

  <<endl 

Creating a Sequential file
12.3
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    <<”(Enter EOF to end input)”<<endl 

    <<”? “; 

  int account; 

  char name[10]; 

//Continued 

  float balance; 

while(cin>>account>>name>>balance){ 

outclientfile<<account<<” “<<name<<” “<<balance 

<<endl; 

cout<<”? “; 

} 

 return 0; 

} 

 

 

Enter the account, name, and balance. 

(Enter EOF to end input) 

? 100 Ahmed 24.98 

? 200 Ali 345.67 

? 300 Hassan 0.00 

? 400 Omer –42.16 

? 500 Abbas 224.62 

? ^Z 
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account

namebalance

ofstream

outclientfile

Clients.dat(File open mode)ios::out

(<ctrl> Z)

^Z

stdlib.h

exit

 

 

 

 

Program 12-2: 

//Reading and printing a Sequential file 

#include<iostream.h> 

#include<fstream.h> 

#include<iomanip.h> 

#include<stdlib.h> 

 

void outputline(int, char *, float); 

main( ) 

{ 

   ifstream inClientFile(“clients.dat”,ios::in); 

Reading Data from a Sequential file
12.4
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  if (!inClientFile) { 

       cerr << “File could not be opened” <<endl; 

       exit(1); 

   } 

int account; 

char name[10]; 

 

//Continued 

float balance; 

cout  <<setiosflags(ios::left) <<setw(10) <<”Account” 

 <<setw(13) <<”Name” <<”Balance”<<endl; 

 

while(inClientFile >> account >.name >>balance) 

 outputline(account, name, balance); 

 return 0; 

} 

void outputline(int acct, char *name, float bal) 

{ 

 cout << setiosflags(ios::left) << setw(10)<< acct 

                << setw(13) << name<< setw(7)  

                << setprecision(2)  

<< setiosflags(ios::showpoint | ios::right) 

<< bal << endl; 

} 

 

Account                Name               Balance 

100                      Ahmed                24.98 

200                      Ali                     345.67 

300                      Hassan                 0.00 

400                      Omer                 -42.16 

500                      Abbas               224.62



199

ifstream

clients.datFile Open 

mode

ifstream inClientFile(“clients.dat”,ios::in); 

ifstreaminClientFile

clients.dat

get 

pointerput pointer

seekgseekp

seekg( )seekp( )

10

2

 beg

 Cur

 End

seekp( -10,ios:: end); 
10

Random Access to a Sequential file
12.5

6
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seekg

Program 12-3: 

#include<iostream.h> 

#include<fstream.h> 

#include<iomanip.h> 

#include<stdlib.h> 

void outputline(int, char *, float); 

main( ) 

{ 

//Continued 

  ifstream inClientFile(“clients.dat”, ios::in); 

  if (!inClientFile){ 

     cerr<< “File could not be opened” <<endl; 

     exit(1); 

  } 

cout <<”Enter request “<<endl 

 <<” 1 – List accounts with zero balances” << endl 

 <<” 2 – List accounts with credit balances”<<endl 

 <<” 3 – List accounts with debit balances”<<endl 

 <<” 4 – End of run” <<endl<<”?”; 

int request; 

//Continued 

cin>> request; 

while(request !=4) { 

int account; 

 char name[10]; 

float balance; 

inClientFile >>account >>nam>>balance; 

switch (request) { 

    case 1: 

       cout <<endl <<”Account with zero balances:” 

  <<endl; 

      while(!inClientFile.eof()) { 

        if (balance==0) 
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           outputline(account, name, balance); 

       inClientFile >>account >>name >>balance; 

} 

break; 

case 2: 

   cout<<endl<<”Accounts with credit balance:” 

   <<endl; 

  while(!inClientFile.eof()) { 

    

  if (balance <0) 

      outputline(account, name, balance); 

//Continued 

     inClientFile>>account >>name >>balance; 

} 

break; 

case 3: 

   cout<<endl<<”Accounts with debit balances:” 

          <<endl; 

    while(!inClientFile.eof()) { 

      if (balance > 0) 

       outputline(account, name, balance); 

inClientFile >>account>>name>>balance; 

} 

break; 

} 

  inClientFile.clear( );  //reset eof for next input 

  inClientfile.seekg(0); //position to beginning of file 

  cout<<endl <<”? “; 

  cin>>request; 

} 

 

cout << “End of run.” <<endl; 

 

  return 0; 
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} 

cout << setiosflags(ioa::left) << setw(10) << acct 

        << setw(13) << name <<setw(7) <<setprecision(2) 

        << setiosflags(ios::showpoint | ios::right) 

  <<bal <<endl; 

}  

 

 

 

Enter request 

1 – List accounts with zero balances 

2 – List accounts with credit balances 

3 – List accounts with debit balances 

4 – End of run 

?1 

Accounts with zero balances: 

300            Hassan              0.00 

?2 

 

Accounts with credit balances: 

400            Omer                 -42.16 

 

?3 

Accounts with debit balances: 

100           Ahmed                 24.98 

200           Ali                      345.67 

500           Abbas                224.62         

?4 

End of run.


