
Object Oriented Programming 

 

In object oriented programming first the class is defined. A class contains data as well as function that operate 

on data. After defining a class you can create objects of class to access those data. Data can be accessed 

only by the object of its appropriate class. Thus data can’t move freely from one function to another function.  

Thus in Object Oriented Programming a program or a problem is divided into small part known as 

object.  

The objects of the same class communicate with each other by using member function. Following figure 

shows the structure of object oriented programming:  

 

What is C++ 

 

C++ is an object oriented programming language.  

It was developed by bjarne stroustrup in early 1980 at AT&T bell laboratories.  

Bjarne Stroustrup developed C++ by adding the feature of class so initially it was known as “C with Class”.  

In 1983 it was given name C++. Because C++ is an incremented version of C it is called C++ using the 

concept of increment operator (++). 

Benefits of Object Oriented Programming 

 

(1) Data encapsulation benefit provided by the OOP using the concept of class to bind data and its 

associated functions together.  

(2) Data hiding benefit provided by the OOP using the concept of public, private and protected visibility 

mode.  

(3) The problem can be easily divided into smaller part using the concept of object.  

(4) Using the concept of function overloading we can create same function with different number and type 

of arguments to perform different task.  



(5) We can give additional meaning to the existing operator using the concept of operator overloading.  

(6) Code Reusability benefit provided by the OOP using the concept of inheritance.  

(7) Object of the same class communicates with each other using the concept of message passing.  

(8) Complexity of the program can be easily managed using OOPs. 

--------------------------------------------------------------------------------------------------------------------------------------- 

Difference between Structure and Class:---- 
Structure 

1. Structure is a value type that is why its object is created on the stack memory. 
2. Structure does not support the inheritance. 
3. Structure can only have the parametrized constructor. it means a structure can’t have the non-

parametrized constructor,default constructor and destructor also. 
4. The member variable of structure can’t be initialized directly. 
5. Structure object can be created without using the new keyword.(optional) 

 
Class 

1. Class is a reference type and its object is created on the heap memory. 
2. Class can inherit the another class. 
3. Class can have the all types of constructor and destructor. 
4. The member variable of class can be initialized directly. 
5. class object can not be created without using the new keyword, it means we have to use it. 

 
Demo obj; 

 

----------------------------------------------------------------------------------------------------------------------------- 

Access Modifiers in C++ 

Access modifiers are used to implement an important feature of Object Oriented Programming 
known as Data Hiding. 
Access modifiers or Access Specifiers in a class are used to set the accessibility of the class 
members. That is, it sets some restrictions on the class members not to get directly accessed 
by the outside functions. 
There are 3 types of access modifiers available in C++:---- 

1. Public 
2. Private 
3. Protected 

 
Public - The members declared as Public are accessible from outside the Class through an 
object of the class. 
Protected - The members declared as Protected are accessible from outside the 
class BUT only in a class derived from it. 
Private - These members are only accessible from within the class. No outside Access is 
allowed. 

 
----------------------------------------------------------------------------------------------------------------------------- 

https://www.geeksforgeeks.org/c-classes-and-objects/


C++ Tokens 

C++ Tokens are the smallest individual units of a program. 

Following are the C++ 5 tokens : (most of c++ tokens are basically similar to the C tokens) 

 Keywords 
 Identifiers 

 Constants 

 Variables 

 Operators 

Keywords 

The reserved words of C++ may be conveniently placed into several groups. In the first group we put 

those that were also present in the C programming language and have been carried over into C++. 

There are 32 of these, and here they are: 

    const,double,float,int,short,struct,unsigned 

    break  continue  else    for    long      signed  switch   void 

    case   default   enum    goto   register  sizeof  typedef  volatile 

    char   do        extern  if     return    static  union    while 

There are another 30 reserved words that were not in C, are therefore new to C++ 

and here they are: 

    asm         dynamic_cast  namespace  reinterpret_cast  try 

    bool        explicit      new        static_cast       typeid 

    catch       false         operator   template          typename 

     

Identifiers 

Identifiers refers to the name of variables, functions, arrays, classes, etc. created by the user. 

Identifiers are the fundamental requirement of any language. Symbolic names can be used in C++ 

for various data items used by a programmer in his program. A symbolic name is generally known 

as an identifier. The identifier is a sequence of characters taken from C++ character set. 

Identifier naming conventions 



 Only alphabetic characters, digits and underscores are permitted. 
 First letter must be an alphabet or underscore (_). 

 Identifiers are case sensitive. 

 Reserved keywords can’t be used as an identifier's name. 

Constants 

Constants refers to fixed values that do not change during the execution of a program. 

    Declaration of a constant  :---- 

    const [data_type] [constant_name]=[value]; 

Ex:--- 

const int  a=100; 

Variable 

A variable is a meaningful name of data storage location in computer memory. When using a variable 

you refer to memory address of computer. 

Operators 

Operators are special symbols used for specific purposes. C++ provides six types of operators. 

Arithmetical operators, Relational operators,  Logical operators, Unary operators, Assignment 

operators, Conditional operators, Comma operator. 

An operator is a symbol that tells the compiler to perform specific mathematical or logical 
manipulations. 
Types of operators:---- 

1. Assignment Operator 

2. Mathematical Operators 

3. Relational Operators 

4. Logical Operators 

5. Bitwise Operators 

6. Shift Operators 

7. Unary Operators 

8. Ternary Operator 

9. Comma Operator 

 



 

Arithmetic Operators 
There are following arithmetic operators supported by C++ language − 

Assume variable A holds 10 and variable B holds 20, then − 

Operator Description Example 

+ Adds two operands A + B will give 30 

- Subtracts second operand from 
the first 

A - B will give -10 

* Multiplies both operands A * B will give 200 

/ Divides numerator by de-

numerator 

B / A will give 2 

% Modulus Operator and remainder 

of after an integer division 

B % A will give 0 

++ Increment operator, increases 

integer value by one 

A++ will give 11 

-- Decrement operator, decreases 

integer value by one 

A-- will give 9 

Relational Operators 
There are following relational operators supported by C++ language 

Assume variable A holds 10 and variable B holds 20, then − 

Operator Description Example 

== Checks if the values of two operands are equal or 
not, if yes then condition becomes true. 

(A == B) is not true. 

https://www.tutorialspoint.com/cplusplus/cpp_increment_decrement_operators.htm
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!= Checks if the values of two operands are equal or 

not, if values are not equal then condition becomes 
true. 

(A != B) is true. 

> Checks if the value of left operand is greater than 
the value of right operand, if yes then condition 
becomes true. 

(A > B) is not true. 

< Checks if the value of left operand is less than the 
value of right operand, if yes then condition 
becomes true. 

(A < B) is true. 

>= Checks if the value of left operand is greater than or 
equal to the value of right operand, if yes then 

condition becomes true. 

(A >= B) is not true. 

<= Checks if the value of left operand is less than or 

equal to the value of right operand, if yes then 
condition becomes true. 

(A <= B) is true. 

Logical Operators 
There are following logical operators supported by C++ language. 

Assume variable A holds 1 and variable B holds 0, then − 

Show Examples 

Operator Description Example 

&& Called Logical AND operator. If both the operands are non-

zero, then condition becomes true. 

(A && B) is false. 

|| Called Logical OR Operator. If any of the two operands is 

non-zero, then condition becomes true. 

(A || B) is true. 

! Called Logical NOT Operator. Use to reverses the logical 

state of its operand. If a condition is true, then Logical 

NOT operator will make false. 

!(A && B) is true. 

Assignment Operators 
There are following assignment operators supported by C++ language − 

Show Examples 

Operator Description Example 

= Simple assignment operator, Assigns values from right side 

operands to left side operand. 
C = A + B will assign value of A + B into C 

+= Add AND assignment operator, It adds right operand to the left 

operand and assign the result to left operand. 
C += A is equivalent to C = C + A 

-= Subtract AND assignment operator, It subtracts right operand 

from the left operand and assign the result to left operand. 
C -= A is equivalent to C = C – A 

https://www.tutorialspoint.com/cplusplus/cpp_logical_operators.htm
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*= Multiply AND assignment operator, It multiplies right operand 

with the left operand and assign the result to left operand. 
C *= A is equivalent to C = C * A 

/= Divide AND assignment operator, It divides left operand with the 

right operand and assign the result to left operand. 
C /= A is equivalent to C = C / A 

%= Modulus AND assignment operator, It takes modulus using two 

operands and assign the result to left operand. 
C %= A is equivalent to C = C % A 

<<= Left shift AND assignment operator. C <<= 2 is same as C = C << 2 

>>= Right shift AND assignment operator. C >>= 2 is same as C = C >> 2 

&= Bitwise AND assignment operator. C &= 2 is same as C = C & 2 

^= Bitwise exclusive OR and assignment operator. C ^= 2 is same as C = C ^ 2 

|= Bitwise inclusive OR and assignment operator. C |= 2 is same as C = C | 2 

Misc Operators 
The following table lists some other operators that C++ supports. 

Sr.No Operator & Description 

1 sizeof 
sizeof operator returns the size of a variable. For example, sizeof(a), where ‘a’ is integer, and will return 4. 

2 Condition ? X : Y 
Conditional operator (?). If Condition is true then it returns value of X otherwise returns value of Y. 

3 ,Comma operator causes a sequence of operations to be performed. The value of the entire comma expression is 
the value of the last expression of the comma-separated list. 

4 . (dot) and -> (arrow) 
Member operators are used to reference individual members of classes, structures, and unions. 

5 Cast 

Casting operators convert one data type to another. For example, int(2.2000) would return 2. 

6 &Pointer operator & returns the address of a variable. For example &a; will give actual address of the variable. 

7 *Pointer operator * is pointer to a variable. For example *var; will pointer to a variable var. 

------------------------------------------------------------------------------------------------------------------ 

The history of C++ dates back to the 20th century, let us take a quick look at its history: 

 C++ was developed by Dr. Bjarne Stroustrup starting in 1979 at AT&T Bell Labs. 

 C++ is a statically typed language, i.e. type checking is performed during compile time. 

 It is a case-sensitive, free-form programming language that supports procedural and object-oriented 
programming, which we will learn about later. 

 C++ is similar to C, and is relative to C, that means any valid C program is also a valid C++ program. 

 C++ runs on a variety of platforms, such as Windows, Mac OS, and the various versions of UNIX. 
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 Uses of C++: 

 C++ is easy to understand and thus is preferred by beginners all over the world. 

 C++ is being highly used to write device drivers. 

 C++ is used by hundreds of thousands of programmers in essentially every application domain. 

-------------------------------------------------------------------------------------------------------------------------------- 

Constructors 

A constructor is a special kind of class member function that is executed when an object of that class is 
instantiated. Constructors are typically used to initialize member variables of the class to appropriate 

default values, or to allow the user to easily initialize those member variables to whatever values are 
desired. 

Unlike normal functions, constructors have specific rules for how they must be named:---- 
1) Constructors should always have the same name as the class (with the same capitalization) 
2) Constructors have no return type (not even void) 

A constructor that takes no parameters (or has all optional parameters) is called a default 
constructor. 

Constructors are special member functions of a class which are automatically invoked(calling) when an 

object of that respective class is created. Thus unlike other functions, which need to be invoked 

explicitly, constructors are called by compiler itself. These are usually used to initialize the objects. 

Constructors have the same name as that of the class and these are case-sensitive. Constructors have 

no return type. 

Constructors are not compulsorily required to be defined in a class. Even if we do not define 

and use a constructor, a default constructor which is created for each class is called during 

object invocation. But if we define any constructor in the class, the compiler's default 

constructor cannot be used. Then it has no meaning. 

----------------------------------------------------------------------------------------------- 

Types of Constructor :----- 

• Default constructor 

• Parameterize constructor 

• Copy constructor 

C++ Constructor basic concept 

1. C++ constructors are the special member function of the class which are used to initialize the objects of that class 

2. The constructor of class is automatically called immediately after the creation of the object. 

3. Name of the constructor should be exactly same as that of name of the class. 

4. C++ constructor is called only once in a lifetime of object when object is created. 

5. C++ constructors can be overloaded 

6. C++ constructors does not return any value so constructor have no return type. 

7. C++ constructor does not return even void as return type. 



Default Constructor 

1. If the programmer does not specify the constructor in the program then compiler provides the default 

constructor. 

2. In C++ we can overload the default compiler generated constructor. 

3. In both cases (user created default constructor or default constructor generated by compiler), the default 

constructor is always parameterless. 

The constructor that accepts no parameters and reserves memory for an object is called default constructor. If no 

any constructor are explicitly defined then the compiler itself supplies a default constructor. 

Example of Default Constructor 

#include<iostream.h> 
#include<conio.h> 
class Marks 
{ 
public:int maths,science; 
 
       Marks()   //Default Constructor 
     { 
       maths=60;science=50; 
    } 
 
        display()  
        { 
         cout << "Maths :  " << maths <<endl; 
         cout << "Science :" << science << endl;    // setw(7)   cout<<”\t\t\t\t\t” 
       } 
}; 
    
main()  
 { 
  clrscr(); 
  Marks m;     //invoke Default Constructor 
  m.display(); 
  getch(); 
} 

 

Parametrized Constructor 

The constructor that can take arguments are called parameterized constructor. 
We often need to initialize the various data elements of the different object with different values when they are 
created. This can be achieved by passing the arguments to the constructor functions when the object is created. 
Example 1:--- 

#include<iostream> 
#include<conio.h> 
class Marks 
{ 
public:int maths,science; 
   Marks(int mark1,int mark2)    //Parametrized Constructor 
   { 



      maths = mark1; 
      science = mark2; 
   } 
   display()  
   { 
      cout << "Maths :  " << maths <<endl; 
      cout << "Science :" << science << endl; 
   } 
}; 
  
main()  
{ 
int x,y; 
clrscr(); 
cout<<”\nEnter Marks of Maths & Science=”; 
cin>>x>>y;   // x=70 y=56 
 
  Marks m(x,y);   //invoke Parametrized Constructor 
  m.display(); 
  getch(); 
} 

-------------------------------------------------------------------------------------------------------- 

Parameterized Constructor with outside definition:---- 

Ex 2:-- 

#include<iostream.h> 
#include<conio.h> 
class calc 
{ 
private:int num1,num2,res; 
public:calc(int,int);       // Parameterized Constructor declaration 
         void sum();        // function declaration of class 
}; 

calc::calc(int x,int y)      // definition of Constructor 
{ 
num1=x;   // num1=30 
num2=y;   // num2=20 
res=0; 
} 

void calc::sum()       // definition of function 
{ 

res=num1+num2;   //res=50 



cout<<"the total of two numbers is:"<<res; 
} 

main() 

{ 
int var1,var2; 
clrscr(); 
cout<<"\nEnter two numbers="; 
cin>>var1>>var2;   // var1=30  var2=20 
calc c1(var1,var2);      // calling the parameterized constructor 
c1.sum(); 
getch(); 
} 

 

 

Copy Constructor 

Generally in a constructor the object of its own class can’t be passed as a value parameter. But the classes 
own object can be passed as a reference parameter. Such constructor having reference to the object of its own 
class is known as copy constructor. 

This constructor takes one argument. Also called one argument constructor. The main use of copy 

constructor is to initialize the objects while in creation, also used to copy an object. The copy 
constructor allows the programmer to create a new object from an existing one by 

initialization.  
A copy constructor for a class is a constructor that has an object of the class as its only 

parameter. It makes a new object that is a duplicate of the original object.  

Copy constructor is----  

 a constructor function with the same name as the class 

 used to make deep copy of objects. 

  

For example to invoke a copy constructor the programmer writes: ---- 

Exforsys e3(e2);  

     or  

Exforsys e3=e2; 

Ex 1:---- 

#include<iostream.h> 
#include<conio.h> 
class marks 
{ 
public:int maths,science; 



    marks()  //Default Constructor 
   { 
      maths=60; science=75; 
   } 
    marks(const marks &x)   //Copy Constructor 
    { 
      maths=x.maths;     // int a=10 
      science=x.science; 
    } 
    display() 
    { 
      cout<<"Maths =" << maths<<"\tScience=" << science; 
    } 
}; 
main() 
{ 
    clrscr(); 
    marks m1;  // first object 
    /*default constructor gets called for initialization of m1  */       
    marks m2(const marks &m1);     //invoke Copy Constructor 
    m2.display(); 
    getch(); 
} 

 

Ex 2:---- 

#include<iostream.h> 
#include<conio.h> 
class abc 

{ 
int a,b; 
public:abc(int x,int y)     // parameterized constructor 

         { 
          a=x;  // a=4 

          b=y;   // b=5 
         } 
        abc(abc &s)     // copy constructor 

       { 
        a=s.a; 

        b=s.b; 
       } 
       void disp() 

       { 
       cout<<a<<b;     // 4   5 

       } 
}; 

main() 

{ 



clrscr(); 
abc m(4,5); 

abc n=m;       // abc n(m);   //calling the copy constructor 
n.disp(); 

getch(); 
} 

------------------------------------------------------------------------------------------------------------------------------------------------------ 

Destructors 

C++ destructor is a special member function that is executed automatically when an object is 
destroyed that has been created by the constructor. C++ destructors are used to de-allocate 
the memory that has been allocated for the object by the constructor.Destructors have the 

opposite function of a constructor. The main use of destructors is to release dynamic 
allocated memory ,used to free memory, release resources and to perform other clean 

up.Like constructors, destructors also take the same name as that of the class name. 

Destructor is a function that has the same name as that of the class but is prefixed with a ~(tilde). 
Destructors de-initialize Object when they are destroyed. You can think of destructors as the opposite 
of constructors: constructors execute when objects are created, and destructors execute when the 
objects are destroyed by the built in Garbage Collection facility. This process occurs behind the scenes 
with no consequence to the programmer. 

Like constructors, destructors have specific naming rules:---- 

1) The destructor must have the same name as the class, preceded by a tilde (~). 
2) The destructor can not take arguments. 
3) The destructor has no return type and not return a value. 

4) It’s primary purpose is to destroy memory used by an object. 

5) Whenever new is used to allocate memory in the constructors,we should use delete 
to free it. 

The constructor is called when an object is created, and the destructor is called when an 
object is destroyed. 

                                                          // Destructor :---- 

 

#include <iostream.h>   
#include<conio.h> 

class Employee   
 {   
   public:Employee()    // default constructor 

        {     
            cout<<"Constructor Invoked"<<endl;     

        }     
        ~Employee()       // destructor 
        {     

            cout<<"Destructor Invoked"<<endl;     
        }   

};   
 

http://www.trytoprogram.com/cplusplus-programming/constructors/


main()    
{   

    Employee e1;    //creating an object of Employee    
    Employee e2;   //creating an object of Employee   

    getch();   
}   
 

------------------------------------------------ 
Output:---- 

 
Constructor Invoked 
Constructor Invoked 

Destructor Invoked 
Destructor Invoked 

--------------------------------------------------------------------------- 

-------------------------------------------------------------------------------------------------------------------------------------------------------- 

 

Constructors With Default Arguments 
In C++ programming, we can provide default values for function parameters. 
If a function with default arguments is called without passing arguments, then the default 
parameters are used. 
However, if arguments are passed while calling the function, the default arguments are ignored. 
 

Ex:--- 

//function defined with default arguments 

int sum(int x, int y, int z=10, int w=20) 

{ 

   return (x + y + z + w); 

} 

main() 

{ 

clrsr(); 

   cout << sum(10, 15) << endl; 

   cout << sum(10, 15, 25) << endl; 

   cout << sum(10, 15, 25, 30) << endl; 

   getch(); 

} 

 

Output:--- 
55 
70 
80 
 

 complex (float real, float imag = 0); 
 complex c(5.0) assigns value 5.0 to real and 0 to imag variable 
 complex c(2.0,3.0) assigns to both of them 

 default constructor and default argument constructor are different 
 A::A() and A::A(int i = 0) 

https://www.programiz.com/cpp-programming/function


 When both of the above forms used in the class, they creates ambiguity for the compiler 

Copy Constructor 

 integer i2 = i1 is same as integer i2(i1) 
 The process of initializing through a copy constructor is called copy initialization  

 A copy constructor takes a reference to an object of the same class as itself 
 i2=i1 will copy member by member but does not call the copy constructor 

 We can not pass by value to a copy constructor 
 Compiler supplies its own CC when not defined 

 

What is the use of Constructor 

The main use of constructors is to initialize objects. The function of initialization is automatically carried out by the 

use of a special member function called a constructor. 

General Syntax of Constructor 

Constructor is a special member function that takes the same name as the class name. The syntax generally is as 

given below: 

<class name> { arguments}; 

The default constructor for a class X has the form  

X::X() 

In the above example the arguments is optional. 

The constructor is automatically named when an object is created. A constructor is named whenever an object is 

defined or dynamically allocated using the "new" operator. 

There are several forms in which a constructor can take its shape namely: 

Default Constructor:  

This constructor has no arguments in it.  Default Constructor is also called as no argument constructor. 

For example: 

 



class Exforsys  

{ 

    private:int a,b;  

    public:Exforsys();  

        ... 

}; 

Exforsys :: Exforsys() 

{ 

    a=0; 

    b=0; 

} 

#include<iostream.h> 

 #include<conio.h> 

 

 /*************************************************************************///----------

---------------------  count  -------------------------------

///*************************************************************************/class count 

    { 

       private: int count; 

 

       public:count()   

              { count=0;  cout<<"I am a constructor"<<endl;    } 

        void inc_count()  { count ++; } 

        int get_count()  { return count; } 

    }; 

 

 main( ) 

    { 

       clrscr(); 

 

       count c1; 

       count c2; 

 

       cout<<"c1 = "<<c1.get_count()<<endl; 

       cout<<"c2 = "<<c2.get_count()<<endl; 

 

       c1.inc_count(); 

       c2.inc_count(); 

       c2.inc_count(); 

 

       cout<<"c1 = "<<c1.get_count()<<endl; 

       cout<<"c2 = "<<c2.get_count()<<endl; 

 

       getch(); 

       return 0; 

    } 

Output:-- 

Program to illustrate the role of constructor in classes. 



 

 

#include<iostream.h> 

#include<conio.h> 

 

class count 

    { 

       private:int count; 

 

       public:count(intvalue)  { count=value; } 

        void inc_count()  { count ++; } 

        int get_count()  { return count; } 

    }; 

 

 main( ) 

    { 

       clrscr(); 

 

       count c1(2); 

       count c2(2); 

 

       cout<<"c1 = "<<c1.get_count()<<endl; 

       cout<<"c2 = "<<c2.get_count()<<endl; 

 

       c1.inc_count(); 

       c2.inc_count(); 

       c2.inc_count(); 

 

       cout<<"c1 = "<<c1.get_count()<<endl; 

       cout<<"c2 = "<<c2.get_count()<<endl; 

 

       getch(); 

     } 



 
 

 

 

Copy constructor:  

Both the above formats can be sued to invoke a copy constructor. 

For Example: 

Ex 1:---- 
#include <iostream.h> 

#include<conio.h> 

 

class Exforsys 

{ 

    private:int a; 

    public:Exforsys()     // default constructor 

        { } 

        Exforsys(int w)    // parameterized constructor 

        { a=w;}  

    Exforsys(Exforsys& e)    // copy constructor 

    { 

        a=e.a; 

        cout<<” Example of Copy Constructor”; 

    } 

    void result() 

    { 

        cout<<”\nValue of a=”<<a; 

    }  

}; 

void main() 

{   clrscr(); 

    Exforsys e1(50);    // parameterized Constructor called 

    Exforsys e3(e1);    // copy constructor called 

    cout<< “\ne3=”<<e3.result(); 

    getch(); 

} 



In the above the copy constructor takes one argument an object of type Exforsys which is passed by reference. 

The output of the above program is 

Example of Copy Constructor 

e3=50 

Ex 2 :---- 

When copies of objects are made 

A copy constructor is called whenever a new variable is created from an object. This happens 

in the following cases (but not in assignment).  

The copy constructor lets you create a new object from an existing one by initialization. 

 A variable is declared which is initialized from another object, eg,  

 Person q("Mickey"); // constructor is used to build q. 

 Person r(p);        // copy constructor is used to build r. 

 Person p = q;       // copy constructor is used to initialize in declaration. 

p = q;              // Assignment operator, no constructor or copy constructor. 

C++ calls a copy constructor to make a copy of an object in each of the above cases. If there is no copy 
constructor defined for the class, C++ uses the default copy constructor which copies each field, ie, 
makes a shallow copy.   

class Point { 

    public: 

        . . . 

        Point(const Point& p);   // copy constructor 

        . . . 

//=== file Point.cpp ========================================== 

. . . 

Point::Point(const Point& p) { 

    x = p.x; 

    y = p.y; 

} 

    . . . 

//=== file my_program.cpp ==================================== 

. . . 

Point p;            // calls default constructor 

Point s = p;        // calls copy constructor. 

p = s;         

Difference between copy constructor and assignment 

A copy constructor is used to initialize a newly declared variable from an existing variable. This makes a 
deep copy like assignment, but it is somewhat simpler:  

1. There is no need to test to see if it is being initialized from itself. 



2. There is no need to clean up (eg, delete) an existing value (there is none). 
3. A reference to itself is not returned. 

 

class Test  

{  

    int a;  

    public:   Test()  

                  {  

                    a=5;  

                }  

    Test(Test &k)  

    {  

       a=k.a;  

    }  

    void display()  

    {  

       cout<< a;  

    }  

};  

void main()  

{  

    Test t1;  

    Test t2(t1);  

    t1.display();  

    t2.display();  

 

 

 

 

 

 



 

General Syntax of Destructors 

~ classname(); 

class Simple 

 {  

 private:  

     int m_nID;  

    

 public:  

     Simple(int nID)  

     {  

         std::cout << "Constructing Simple " << nID<< std::endl;  

         m_nID = nID;  

     }  

    

     ~Simple()  

     {  

         std::cout << "Destructing Simple" << m_nID << std::endl;  

         }  

    

     int GetID() { return m_nID; }  

 };  

    

 void main()  

 {  

      clrscr(); 

     // Allocate a Simple on the stack  

     Simple cSimple(1);  

             std::cout << cSimple.GetID() << std::endl;  

    

     // Allocate a Simple dynamically  

     Simple *pSimple = new Simple(2);  

     std::cout << pSimple->GetID() << std::endl;  

     delete pSimple;  

    

     getch();  

 } // cSimple goes out of scope here 

This program produces the following result: 

Constructing Simple 1 

1 

Constructing Simple 2 

2 

Destructing Simple 2 

Destructing Simple 1 



 

 

For example: 

 

 

class Exforsys 

{ 

    private: 

        …………… 

    public: 

        Exforsys() 

        { } 

        ~ Exforsys() 

        { }  

} 

 

Constructor overloading 

Constructor can be overloaded in a similar way as function overloading. 

Overloaded constructors have the same name (name of the class) but different number of arguments. 

Depending upon the number and type of arguments passed, specific constructor is called. 

Since, there are multiple constructors present, argument to the constructor should also be passed  

while creating an object. 

Creating Constructor of various forms are called constructor overloading. 
Two or more Constructors have a same name but different parameters are called Constructor 
Overloading. 

 

class X 

{ 
private:int x, y; 

public:X()      //default constructor-----(1) 
         { 

          x=10; y=20; 
         } 

         X(int a,int b)     //parameterized constructor----(2) 
        { 

         x=a; y=b; 
        } 

         

      void showdata() 
{ 

cout<<”\nSum is=”<<x+y; 

https://www.programiz.com/cpp-programming/function-overloading


} 

}; 
 

main() 
{ 

clrscr(); 
X m;            // this invokes the default constructor 

m.showdata(); 
X n(13,20);    // you can create obj like this to invoke the second constructor 

n.showdata(); 
getch(); 

} 
 

 

 

 

Constructor parameter with default value 
A default argument is a value provided in a function declaration that is automatically assigned by the compiler  
if the caller of the function doesn’t provide a value for the argument with a default value. 

 
#include <iostream.h> 
#include <conio.h> 
 
class MyClass  
{ 
int x,y,z; 
public:MyClass(int a= 1, int b = 2, int c = 3) 
   { 
        x= a;  
        y= b; 
        z= c; 
   } 
 
   void display() 
   {  
       cout << x <<" " << y << " "<< z << “\n”;  
   }}; 
 
main() 
{ 
   clrscr(); 
   MyClass m(10, 12, 13); 
   m.display(); 
   MyClass n(11, 21); 
   n.display(); 
   MyClass o(7);   // single parameter 
   o.display(); 
   MyClass p;   // without paramenter 
   p.display(); 
   MyClass p1(12,34); 



   p.display(); 
   getch(); 
} 
 
-------------------------------------------------------------------------------------------- 

 

Function Overriding in C++ 

Function overriding is a feature that allows us to have a same function in child class which 
is already present in the parent class. A child class inherits the data members and member 
functions of parent class, but when you want to override a functionality in the child class then 
you can use function overriding. It is like creating a new version of an old function, in the 
child class. 

Polymorphism achieved during run-time is called ‘overriding.’  It is accomplished 

by using ‘inheritance’ and ‘virtual functions’. Function to be overridden is 
preceded by the keyword ‘virtual’ in a base class and redefined in a derived class 
without any keyword. 

 

Requirements for Overriding a Function 

1. Inheritance should be there. Function overriding cannot be done within a class. For this 
we require a derived class and a base class. 

2. Function that is redefined must have exactly the same declaration in both base and 
derived class, that means same name, same return type and same parameter list. 

-------------------------------------------------------------------------------------------------------------------------- 

Conditions for Function Overriding 

 Functions of both parent and child class must have the same name. 
 Functions must have the same argument list and return type. 
 A function declared static cannot be overridden. 
 If a function cannot be inherited, it cannot be overridden. 

WHAT IS FUNCTION OVERRIDING? 

 The function overriding means when the function has the same name, same return type and 

same parameters. 

 The function overriding also means when the derived class defines the same function as 

defined in its base class. 

 Through function overriding you can perform runtime polymorphism. 

 The function overriding allows you to have the same function in child class which is already 

defined in the parent class. 



 The child class inherits the data members and member functions of parent class but if you want 

to override a function in the child class then you can use function overriding. 

 
           DIFFERENCE BETWEEN FUNCTION OVERLOADING AND FUNCTION OVERRIDING 

FUNCTION OVERLOADING FUNCTION OVERRIDING 

The function overloading can be done without inheritance. 

The function overriding occurs when once class is inherited from another 

class. 

In function overloading it should have a different parameters either in the form of number of 

arguments or type of arguments. In function overriding the function parameter should be same. 

The function overloading is done in the same class. The function overriding is done in different class. 

The function overloading have same name of functions which behave differently depending 

upon the parameters passed. 

The function overriding is required when derived class function has to do 

some different tasks than the base class function. 

Signature of base class method and derived class must be same. Signature involves:-- 

 Number of arguments 
 Type of arguments 
 Sequence of arguments 

       #include<iostream.h> 
       #include<conio.h> 
       class BaseClass 
       { 
              public: void Display() 
              { 
                    cout<<"\n\tThis is Display() method of BaseClass"; 
              } 
              void Show() 
              { 
                    cout<<"\n\tThis is Show() method of BaseClass"; 
              } 
       }; 
 
       class DerivedClass : public BaseClass 
       { 
            public: void Display()  //overriding method - new working of 
              {                                                       //base class's display method 
                    cout<<"\n\tThis is Display() method of DerivedClass"; 
              } 
       }; 
 
       main() 



       { 
              clrscr(); 
              DerivedClass Dr;   // creating object of DerivedClass 
 
              Dr.Display(); 
              Dr.Show(); 
       getch(); 
       } 
 

 

   Output : 

              This is Display() method of DerivedClass 

              This is Show() method of BaseClass 

 

------------------------------------------------------------------------------------------------------------------- 

Inheritance in C++ 

The capability of a class to derive properties and characteristics from another 
class is called Inheritance. Inheritance is one of the most important feature of 
Object Oriented Programming. As the name itself suggests, Inheritance is nothing but the 
ability of a class to inherit all the characteristics of another class. 
It is one of the most significant features of object-oriented programming in C++. 

 
Sub Class: The class that inherits properties from another class is called Sub 
class or Derived Class or Child Class. 
Super Class:The class whose properties are inherited by sub class is called 
Base Class or Super class or Parent Class. 

In C++, inheritance is a process in which one object acquires all the properties 
and behaviors of its parent object automatically. In such way, you can reuse, 

extend or modify the attributes and behaviors which are defined in other class. 

In C++, the class which inherits the members of another class is called derived 
class and the class whose members are inherited is called base class. The derived 
class is the specialized class for the base class. 

Where access-specifier is one of public, protected, or private, and base-class is the name of 
a previously defined class. If the access-specifier is not used, then it is private by default. 

Visibility modes can be classified into 3 categories:---- 



 

 

Types Of Inheritance 

C++ supports 5 types of inheritance:---- 

o Single inheritance 

o Multiple inheritance 

o Hierarchical inheritance 

o Multilevel inheritance 

o Hybrid inheritance 

 

 

 

 

------------------------------------------------------------------------------------------------------------------------------------------ 

Base and Derived Classes 

A class can be derived from more than one classes, which means it can inherit 
data and functions from multiple base classes. To define a derived class, we use 



a class derivation list to specify the base class(es). A class derivation list names 
one or more base classes and has the form − 

Syntax:---- 

class derived-class: access-specifier base-class 
 

Single Inheritance 

Single inheritance is defined as the inheritance in which a derived class is inherited from the 

only one base class. 

                Parent class/base class/super class 

 

 

 

  child class/derive class/sub class 

 

Where 'A' is the base class, and 'B' is the derived class. 

 

Access public Protected private 

Base class yes Yes yes 

Child classes yes Yes no 

Main class yes No no 

 

class Shape  

{ 

   public:void setWidth(int w)  

      { 

         width = w; 

      } 

      void setHeight(int h)  

      { 



         height = h; 

      } 

       

   protected:int width,height; 

}; 

 

// Derived class or child class 

class Rectangle: public Shape  

{ 

   public:int getArea()  

    {  

         return (width * height);  

      } 

}; 

 

main()  

{ 

   clrscr(); 

   Rectangle Rect; 

   Rect.setWidth(5); 

   Rect.setHeight(7); 

 

   // Print the area of the object. 

   cout << "Total area: " << Rect.getArea() << endl; 

   getch(); 

} 

Ex 3:---- 

class Account 

 {   

   public:float salary = 60000;    

 };   

 

   class Programmer: public Account  

  {   

   public: float bonus = 5000;     

   };        

 

main()  

{   

    Programmer p1;   

    cout<<"Salary: "<<p1.salary<<endl;     

    cout<<"Bonus: "<<p1.bonus<<endl;     

    getch();   

}   



 

-------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

Multiple Inheritance 

 

Multiple Inheritance is a feature of C++ where a class can inherit from more than one classes. i.e one sub class is 

inherited from more than one base classes. 

Multiple inheritance is the process of deriving a new class that inherits the attributes from two or more classes. 

 

 

Ex 1):---- 

class A 
{ 
int a; 
protected: b,c; 
public: void getdata() 
 { 
 cout<<”\nEnter three numbers=”; 
          cin>>a>>b>>c; 
         } 
        void showdata()  
        { 
        cout<<”\nSum is=”<<a+b+c; 
       } 
}; 
 
class B 
{ 
int e; 
protected: d; 
public: void getdata1() 
 { 



 cout<<”\nEnter two numbers=”; 
          cin>>d>>e; 
         } 
        void showdata1()  
        { 
        cout<<”\nSum is=”<<d+e; 
       } 
}; 
 
class C:public A,B 
{ 
public:void getdata2() 
            { 
            cout<<”\nEnter three numbers=”; 
            cin>>b>>c>>d; 
            } 
            void showdata2() 
            { 
            cout<<”\nSum is=”<<b+c+d; 
            } 
}; 
main() 
{ 
clrscr(); 
C x; 
x.getdata(); 
x.showdata(); 
x.getdata1(); 
x.showdata1(); 
x.getdata2(); 
x.showdata2(); 
getch(); 
} 

 

 
----------------------------------------------------------------------------------------------------------------------------------------------------------------- 

Multilevel Inheritance 



 

Multilevel Inheritance: In this type of inheritance, a derived class is created from another derived class.  

Multilevel inheritance is a process of deriving a class from another derived class. 

 

 

Ex:--- 

#include <iostream.h>  
#include<conio.h> 
class A //single base class 
{ 
    public:int x, y; 
  void getdata() 
  { 
        cout << "\nEnter value of x and y:\n"; cin >> x >> y; 
  } 
}; 
 
class B : public A //B is derived from class base 
{ 
    public: 
  void product() 
  { 
      cout << "\nProduct= " << x * y; 
  } 
}; 
 
class C : public A //C is also derived from class base 
{ 
    public: 
  void sum() 
  { 
        cout << "\nSum= " << x + y; 
  } 
}; 
 
main() 
{ 
    clrscr(); 
    B obj1;          //object of derived class B 
    C obj2;          //object of derived class C 



    obj1.getdata(); 
    obj1.product(); 
    obj2.getdata(); 
    obj2.sum(); 
    getch(); 
}   

 

 

 

 

 

 

Hierarchical Inheritance 

 

In this type of inheritance, more than one sub class is inherited from a single base class. i.e. more than one derived 

class is created from a single base class. 

Hierarchical inheritance is defined as the process of deriving more than one class from a base class. 

 

Ex:--- 

#include <iostream.h>  

#include<conio.h>  

 

class Shape                 // Declaration of base class.   

{   

    public:  int a,b;   

 

    void get_data(int n,int m)   

   {   

        a= n;   

        b = m;   

    }   

}; 

   

class Rectangle : public Shape  // inheriting Shape class   

{   



    public:int rect_area()   

    {   

    int result = a*b;   

        return result;   

    }   

}; 

   

class Triangle : public Shape    // inheriting Shape class   

{   

    public:int triangle_area()   

   {   

     float result = 0.5*a*b;   

        return result;   

  }   

};   

 

main()   

{   

    clrscr(); 

    Rectangle r;   

    Triangle t;   

 

    int length,breadth,base,height;   

    cout << "Enter the length and breadth of a rectangle: " << endl;   

    cin>>length>>breadth;   

    r.get_data(length, breadth);   

    int m = r.rect_area();   

    cout << "\nArea of the rectangle is : " <<m;   

 

    cout << "\nEnter the base and height of the triangle: " ;   

    cin>>base>>height;   

    t.get_data(base, height);   

    float n = t.triangle_area();   

    cout <<"\nArea of the triangle is : "  << n;   

getch();  

}   

Output:    

Enter the length and breadth of a rectangle: 

23   

20   

Area of the rectangle is : 460           

Enter the base and height of the triangle:   

2    

5 

Area of the triangle is : 5  

 

 

 



------------------------------------------------------------------------------------------------------------------------------------------------------- 

Hybrid Inheritance 

 

Hybrid Inheritance is implemented by combining more than one type of inheritance. For example: Combining 

Hierarchical inheritance and Multiple Inheritance. 

Hybrid inheritance is a combination of more than one type of inheritance. 

 

Ex:--- 

#include <iostream.h>   

#include<conio.h> 

class A   

{   

    protected:  int a;   

    public:void get_a()   

    {   

       cout << "Enter the value of 'a' : " <<endl;   

       cin>>a;   

    }   

};   

   

class B : public A    

{   

    protected:int b;   

    public: void get_b()   

    {   

        cout << "Enter the value of 'b' : " <<endl;   

       cin>>b;   

    }   

};   

 

class C : public A    



{   

    protected:int c;   

    public:void get_c()   

    {   

        cout << "Enter the value of c is : " << endl;   

        cin>>c;   

    }   

};   

   

class D : public B, public C   

{   

    protected:int d;   

    public:void mul()   

    {   

         get_a();     // in A Class 

         get_b();    // in B Class 

         get_c();    // in C Class 

         cout << "Multiplication of a,b,c is : " <<a*b*c<<endl;   

    }   

};   

 

main()   

{   

    clrscr(); 

    D d;   

    d.mul();   

    getch();   

}   

 

 

Output: 

Enter the value of 'a' : 

10               

Enter the value of 'b' :     

20       

Enter the value of c is :    

30   

Multiplication of a,b,c is : 6000 

 

---------------------------------------------------------------------------------------------------------------- 

this pointer 

The this pointer is used as a pointer to the class object instance by the member function. The address of the 

class instance is passed as an implicit parameter to the member functions. It is a common knowledge that 

C++ keeps only one copy of each member function and the data members are allocated memory for all of 

their instances. 

Important points:---- 

http://www.codersource.net/cpp_tutorial_class.html


 this pointer stores the address of the class instance, to enable pointer access of the members to the 
member functions of the class. 

 this pointer is not counted for calculating the size of the object. 
 this pointers are not accessible for static member functions. 
 this pointers are not modifiable.  

   Look at the following example to understand how to use the 'this' pointer explained in this C++ Tutorial.  

    class this_pointer_example // class for explaining C++ tutorial  
    { 
        int data1; 
     public:  int getdata() 
                   {  
                        return this->data1; 
                    }   

                   void setdata(int newval) 
                    { 
                       data1 = newval; 
                    } 
 }; 
 

--------------------------------------------------------------------------------------- 

What are C++ Manipulators 
 

Stream Manipulators are functions specifically designed to be used in conjunction with the insertion (<<) and extraction 
(>>) operators on stream objects, for example 

Manipulators are used to changing formatting parameters on streams and to insert or extract certain special 
characters. 

Following are some of the most widely used C++ manipulators --- 

endl 

This manipulator has the same functionality as ‘\n’(newline character). But this also flushes the output stream. 

Ex:---- 

#include<iostream.h> 

#include<iomanip.h> 

#include<conio.h> 

main()  

{ 

   clrscr(); 

   std::cout << "Hello" << std::endl << "World!"; 

   getch(); 

} 

Output 

Hello 

World! 

 



----------------- 

setprecision 

This manipulator changes floating-point precision. When used in an expression out << setprecision(n) or in >> 
setprecision(n), sets the precision parameter of the stream out or into exactly n.  

Example 

#include <iostream.h> 

#include <iomanip.h> 

#include<conio.h> 

main()  

{ 

   const long double pi = 3.141592653589793239; 

   clrscr(); 

   std::cout << "default precision (6): " << pi << “\n” 

             << "std::setprecision(10): " << std::setprecision(10) << pi << “\n”; 

   getch(); 

} 

 

default precision (6): 3.14159 

std::setprecision(10): 3.141592654 

-------------------------- 

setw 

This manipulator changes the width of the next input/output field. When used in an expression out << setw(n) 
or in >> setw(n), sets the width parameter of the stream out or in to exactly n.  

Example 

#include <iostream.h> 

#include <iomanip.h> 

#include<conio.h> 

main()  

{  clrscr();   

   std::cout << "no setw:" << 42 << '\n' 

             << "setw(6):" << std::setw(6) << 42 << '\n' 

             << "setw(6), several elements: " << 89 << std::setw(6) << 12 << 34 << 

'\n'; 

getch(); 

} 

Output 

no setw:42 

setw(6):    42 

setw(6), several elements: 89    1234 

 

#include <iostream.h> 
#include <iomanip.h> 
#include<conio.h> 
//using namespace std; 
 
main()  
{ 
float basic, ta,da,gs; 



basic=10000; ta=800; da=5000; 
gs=basic+ta+da; 
 
clrscr(); 
cout<<setw(10)<<"Basic"<<setw(10)<<basic<<endl 
<<setw(10)<<"TA"<<setw(10)<<ta<<endl 
<<setw(10)<<"DA"<<setw(10)<<da<<endl 
<<setw(10)<<"Gross Salary"<<setw(10)<<gs<<endl; 
getch(); 
} 
 
Program Output: 

 
 

 

 


