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 Module-7: POLYMORPHISM

◦ Function Overloading

◦ Operator Overloading

◦ Dynamic Polymorphism

◦ Virtual functions

◦ PureVirtual Functions

◦ Abstract Classes



Dynamic Polymorphism

 Run time polymorphism is achieved when the object's

method is invoked at the run time instead of compile time.

 Dynamic binding or late binding.

 C++ polymorphism means that a call to a member function

will cause a different function to be executed depending on

the type of object that invokes the function.

 This type of polymorphism is executed through virtual

functions and function overriding.

 All the methods of runtime polymorphism get invoked

during the run time.



Function Overriding

 Function overriding takes place when your derived

class and base class both contain a function having the

same name.

 Along with the same name, both the functions should

have the same number of arguments as well as the

same return type.

 The derived class inherits the member functions and

data members from its base class.

 To override a certain functionality, you must perform

function overriding.



Function Overriding
class Base

{

public:

void print()

{

cout << "Base Function" << endl;

}

};

class Derived : public Base

{

public:

void print()

{

cout << "Derived Function" << endl;

}

};



Function Overriding- Example 1

int main()

{

Derived derived1;

derived1.print();

return 0;

}

• Same function print() is defined in

both Base and Derived classes

• So, when we call print() from the Derived object derived1,

the print() from Derived is executed by overriding the

function in Base.

OUTPUT

Derived Function



Accessing overridden function in base class

class Base

{

public:

void print()

{

cout << "Base Function" << endl;

}

};

class Derived : public Base

{

public:

void print()

{

cout << "Derived Function" << endl;

}

};



Accessing overridden function in base class

int main()

{

Derived derived1, derived2;

derived1.print();

derived2.Base::print();

return 0;

}

OUTPUT

Derived Function
Base Function



Calling overridden function from derived class

class Base

{

public:

void print()

{

cout << "Base Function" << endl;

}

};

class Derived : public Base

{

public:

void print()

{

cout << "Derived Function" << endl;

base::print() // called the overridden function inside
the derived class itself

}

};



Accessing overridden function in base class

int main()

{

Derived derived1;

derived1.print();

return 0;

}

OUTPUT

Derived Function
Base Function



Calling overridden function using Pointer

class Base

{

public:

void print()

{

cout << "Base Function" << endl;

}

};

class Derived : public Base

{

public:

void print()

{

cout << "Derived Function" << endl;

}

};



Accessing overridden function in base class

int main()

{

Derived derived1;

base *ptr = &derived1// pointer of base type that points
to derived 1(object of derived class)

ptr->print(); // call function of Base class using ptr

return 0;

}
OUTPUT

Base Function

• Created a pointer of Base type named ptr that points to

the Derived object derived1.

• When we call the print() function using ptr, it calls the overridden

function from Base.

• This is because even though ptr points to a Derived object, it is

actually of Base type. So, it calls the member function of Base

Member function of 
base class is not 

overridden- how to 
avoid this??



Virtual Functions

 A virtual function is a member function in the base

class that we expect to redefine in derived classes.

 Basically, a virtual function is used in the base class in

order to ensure that the function is overridden. This

especially applies to cases where a pointer of base class

points to an object of a derived class.

class Base

{

public:

virtual void print()

{ // code }

};



Virtual Function- Example

class Base

{

public:

virtual void print()

{

cout << "Base Function" << endl;

}

};

class Derived : public Base

{

public:

void print()

{

cout << "Derived Function" << endl;

}

};



Virtual Function- Example

int main()

{

Derived derived1;

base *ptr = &derived1// pointer of base type that points
to derived 1(object of derived class)

ptr->print(); // calls member function of derived class

return 0;

}

OUTPUT

Derived Function



Virtual Function- Example

class shape

{

public:

double base,height;

shape(double a, double b)

{

base=a;

height=b;

}

virtual double area()

{

cout<<“ base class area”;

return 0;

}

};



Virtual Function- Example
class triangle: public shape

{

triangle(double a, double b) : shape (a,b){ }

double area()

{

cout<<“ area of triangle”;

return (base *height)/2;

}

};

class rectangle: public shape

{

rectangle(double a, double b) : shape (a,b){ }

double area()

{

cout<<“ area of rectangle”;

return (base *height);

}

};



Virtual Function- Example

int main()

{

triangle t(10.0,20.0);

cout<<t.area(); // static binding or early binding

rectangle r(10.0,20.0);

cout<<r.area(); // static binding or early binding

}

OUTPUT

Area of Triangle
100

Area of rectangle
200



Virtual Function- Example

int main()

{

shape *s;

triangle t(10.0,20.0);

s=&t;

cout<<s->area(); // dynamic binding or late binding

rectangle r(10.0,20.0);

s=&r;

cout<<s->area();

}

OUTPUT

Area of Triangle
100

Area of rectangle
200


