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 Module-7: POLYMORPHISM

◦ Function Overloading

◦ Operator Overloading

◦ Dynamic Polymorphism

◦ Virtual functions

◦ PureVirtual Functions

◦ Abstract Classes



Pure Virtual Functions

 Pure virtual functions are used

◦ If a function doesn't have any use in the base

class

◦ But the function must be implemented by all

its derived classes

 A pure virtual function doesn't have the

function body and it must end with = 0

 The = 0 syntax doesn't mean we are assigning 0

to the function. It's just the way we define

pure virtual functions.



Abstract class

 A class that contains a pure virtual function is

known as an abstract class.

 We cannot create objects of an abstract class.

However, we can derive classes from them, and

use their data members and member functions

(except pure virtual functions).



Pure Virtual Functions & Abstract Class - Example

class shape // Abstract Class

{

public:

double base,height;

shape(double a, double b)

{

base=a;

height=b;

}

virtual double area()

{

cout<<“ base class area”;

return 0;

}

};

virtual double area()=0; 

// creating a pure virtual function



Pure Virtual Functions & Abstract Class - 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);

}

};

Try what happens 
when commenting 
this area



Pure Virtual Functions & Abstract Class - Example

int main()

{

shape s1(10.0.20.0);

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

Try what happens 
when creating object 
to the base class



Pure Virtual Functions & Abstract Class - 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



Why Abstract class & pure Virtual Functions??

 Extendability

 Base classes that make the code reusable and

extendable

 Must have at least one virtual function

 Cannot create objects for abstract classes

 Derived class must provide definition for the

pure virtual function, otherwise it also becomes

an abstract class.



Try Yourself

• Create an abstract class MathSymbol may

provide a pure virtual function doOperation(),

and create two more classes Plus and Minus

implement doOperation() to provide concrete

implementations of addition in Plus class and

subtraction in Minus class.



Example Code

class Mathsymbol //Abstract class

{

public :

virtual void doOperation() = 0;// pure virtual function

};

class Plus : public Mathsymbol

{ //No doOperation() - Abstract

public :void print()

{

cout << "Doing Addition" << endl;

}

};



Example Code

class Minus : public Mathsymbol

{

public :

void doOperation()

{ // Override Mathsymbol:: doOperation()

int a=10,b=5;

cout << "Subraction is = " <<a-b<< endl;

}

};

int main()

{

Minus m;

Plus p;

}



Try Yourself

• Different types of employees based on the way 

in which salary is calculated . All employees has 

salary but that cannot be determined in base 

class. Force any derived class to implement it 

and Make it as pure virtual functions.


