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 Module-7: POLYMORPHISM

◦ Function Overloading

◦ Operator Overloading

◦ Dynamic Polymorphism

◦ Virtual functions

◦ PureVirtual Functions

◦ Abstract Classes



Polymorphism

 "Polymorphism" is the combination of "poly" +

"morphs" which means many forms. Ability to take

more than one forms.



Compile time polymorphism

 Overloaded functions are invoked by matching the type

and number of arguments.

 This information is available at the compile time and,

therefore, compiler selects the appropriate function at

the compile time.

 It is achieved by function overloading and operator

overloading which is also known as static binding or

early binding.



Run time polymorphism

 Run time polymorphism is achieved when the object's

method is invoked at the run time instead of compile

time.

 It is achieved by method overriding which is also known

as dynamic binding or late binding.
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Dynamic Binding



Dynamic Binding

• Binding refers to linking of a procedure call to the code
to be executed in response to the call.

• Associated with polymorphism and Inheritance.

• For example: The procedure “ draw” in the
previous slide, every object will have this
method/procedure.

• Its algorithm is unique with respect to each object and
it will be redefined in each class that defines the object.

• At runtime, the code matching the object under
current reference will be called.





Function Overloading

 Overloading refers to use of same thing for

different purpose.

 Function overloading - Creating numbers of functions

with same name which performs different tasks.

 Function overloading relieves us from remembering so

many functions names with type of arguments they

take.

 Create number of functions with the same name but

either number of arguments or type of arguments must

be different.



Function Overloading- Examples

int sum (int);

float sum(float);

double sum(double);

Three functions with the same name sum.

Each function takes just one parameter but

all are of different types. That is number of

parameters in all overloaded function sum

is same but type of parameter is different.

void show(int,int);

Void show(int);

Void show(int,int,int);

Number of parameters are not same in

show functions but type is same.

void show(int,char);

void show (char,int,float);

void show(int);

int show(int,int);

float show(char,char,char);

Here we have a mix of overloaded show

functions. Some have same number of

arguments but type is different and some

have same type of argument but numbers

of argument are different.



Function Overloading

 When we have number of overloaded functions in a

program, which function to call is determined by either

checking type of argument or number of

argument.

 Note: “return type” does not play any role in function

overloading as which function to call is determined by

checking type and number of argument a function

accepts.

 When control is transferred to function and function is

about to return after execution then return type comes

to play.



Function Overloading

 In function overloading compiler first tries to find an

exact match. If exact match is not find then integral

promotion/ demotion is used.



Function Overloading - Example-1

void main( )

{

void show(int);

void show(float);

void show(char);

void show(char*);

int x=10;

float y=23.45;

char ch= ‘p’;

char * s=”overload”;

show(x);

show(y);

show(ch);

show(s);

}

void show(int x)

{

cout<<“int show x=”<<x<<endl;

}

void show(float y)

{

cout<<“float show y=”<<y<<endl;

}

void show(char ch)

{

cout<<“char show ch=”<<ch<<endl;

}

void show(char*s)

{

cout<<“char *s show s=”<<s<<endl;

}



Function Overloading - Example-1I

void main( )

{

void show(int);

void show(double);

show(23);

show(‘p’);

show(2.5f);

show(3.45);

}

void show(int x)

{

cout<<“int show x=”<<x<<endl;

}

void show(double s)

{

cout<<“double show s=”<<s<<endl;

}

OUTPUT:

int show x=23

int show x=112

double show x=2.5

double show x=3.45

// Integral Promotion



Function Overloading - Example-1II

void main( )

{

void show(float);

void show(double);

show(23);

show(2.5f);

show(3.45);

}

void show(float x)

{

cout<<“float show x=”<<x<<endl;

}

void show(double s)

{

cout<<“double show s=”<<s<<endl;

}

OUTPUT:

ERROR

‘show’ : ambiguous call 

to overloaded function

Whether to call float function 

or double function??



Function Overloading - Example-1V

void main( )

{

void show(int);

void show(float);

show(‘p’);

show(3.45);

}

void show(float x)

{

cout<<“float show x=”<<x<<endl;

}

void show(int s)

{

cout<<“int show s=”<<s<<endl;

}

OUTPUT:

ERROR

‘show’ : ambiguous call 

to overloaded function

Int or float version can be called-
Integral Demotion 



Function Overloading - Example-V

void main( )

{

void show(int);

show(5.47f);

show(3.45);

}

void show(int s)

{

cout<<“int show s=”<<s<<endl;

}

OUTPUT:

int show s=5

int show s=3

// Integral demotion-
from float and double 
to int



Function Overloading - Example-VI

void main( )

{

int x,y, intmax;

float f1,f2,fmax;

char ch1,ch2,chmax;

int max2(int,int);

float max2(float,float);

char max2(char,char);

cout<<“Enter two integers”;

cin>>x>>y;

cout<<“Enter two floats”;

cin>>f1>>f2;

cout<<“Enter two chars”;

cin>>ch1>>ch1;



Function Overloading - Example-VI

intmax=max2(x,y);

fmax=max2(f1,f2);

chmax=max2(ch1,ch2);

cout<<“Max of two int: “<<intmax<<endl;

cout<<“Max of two float is “<<fmax<<endl;

cout<<“Max of two char is”<<chmax<<endl;

}



Function Overloading - Example-VI

int max2(int x,int y)

{

return(x>y ?x :y);

}

float max2(float x,float y)

{

return(x>y ?x :y);

}

char max2(char x,char y)

{

return(x>y ?x :y);

}

OUTPUT:

Enter two integers

123 567

Enter two floats

12.34    56.78

Enter two chars

a g

Max of two int is 567

Max of two float is 56.78

Max of two char is g



Function Overloading - Example-VII

class demo

{

private:

int i = 5;        double d = 6.2;

public:

void add(int x)

{

cout << "Value : " << i + x << endl;// 15

}

void add(double y)

{

cout << "Value : " << d + y << endl;// 21.7

}



Function Overloading - Example-VII

// Differing in the number of arguments.

void add(int a, int b)

{

cout << "Value :" << i +a+ b << endl;//30

}

};

int main() 

{

demo t1;

t1.add(10);

t1.add(15.5);

t1.add(10,15);

return 0;

}


