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 Module-6: Inheritance

◦ Inheritance- Introduction &Types

◦ Single Inheritance

◦ Multiple Inheritance

◦ Multilevel Inheritance

◦ Hierarchical Inheritance

◦ Multipath/Hybrid Inheritance

◦ Inheritance and Constructors



Inheritance

 The capability of a class to inherit the properties of

some other class is known as Inheritance.

 There are two types of classes in inheritance:

 Parent Class or Base Class :- It is a class whose

property is inherited by a subclass. For example

“Account” is a parent class.

 Child Class or Derived Class :- It is a class that

inherits the property of another class. For example,

Savings and current account are child class.



Why Inheritance and when to use??

 We use inheritance in C++ when both the classes in the

program have the same logical domain and when we

want the class to use the properties of its superclass

along with its properties.

 For example, there is a base class or parent class named

“Animal,” and there is a child class named “Dog,” so,

here dog is an animal, so in “Dog class,” all the common

properties of the “Animal” class should be there, along

with its property of dog animal.



Types of Inheritance



Defining Derived class 

 Derived class can be defined by specifying its

relationship with the base class in addition to its own

details.

 General Form of defining derived class:



Modes of Inheritance

 Public Inheritance

class B : public A

{

-----------

-----------

};

• class B : public A tells the

compiler that we are inheriting

class A in class B in public

mode

• What to understand??

• All the public members of

class A becomes public

members of class B.

• All the protected members of

class A becomes protected

members of class B.

• Private members are never

inherited.



Modes of Inheritance

 Private Inheritance

class B : private A

{

-----------

-----------

};

• class B : private A tells the

compiler that we are inheriting

class A in class B in private

mode

• What to understand??

• All the public members of

class A becomes private

members of the class B.

• All the protected members of

the class A becomes private

members of class B.

• Private members are never

inherited.



Modes of Inheritance

 Protected Inheritance

class B : protected A

{

-----------

-----------

};

• class B : protected A tells the

compiler that we are inheriting

class A in class B in protected

mode

• What to understand??

• All the public members of

class A becomes protected

members of class B.

• All the protected members of

class A becomes protected

members of class B.

• Private members are never

inherited.



General syntax of inheritance in C++

 General Form:



Single Inheritance

 When the derived class inherits only one base class, it is

known as Single Inheritance.



Example -1 for Single inheritance

class super

{

public :

int sup_a;

void sup_show( )

{

cout<<“Hello from show

of super”<<endl;

}

};

class sub :public super

{

};

void main( )

{

sub o1;

o1.sup_a=20;

o1.sup_show ( );

}



Example -II for Single inheritance

class super

{

int sup_a; // private

public :

void sup_input(int x)

{

sup_a=x;

}

void sup_show( )

{

cout<<“sup_a=”<<sup_a<

<endl;

}

};

class sub :public super

{

};

void main( )

{

int i;

sub o1;

cin>>i;

o1.sup_input(i);

o1.sup_show( );

}



Example -III

class super // Base Class

{

int sup_a;

public :

void sup_input(int x)

{

sup_a = x;

}

void sup_show( )

{

cout<<“sup_a=”<<sup_a<<e

ndl;

}

};

class sub : public super

{ // Derived Class

int sub_a;

public :

void sub_input(int x)

{

sub_a=x;

}

void sub_show( )

{

cout<<“sub_a=”<<sub_

a<<endl;

}

};



Example -III

int main( )

{

int i,j;

sub o1;

cin>>i; // data member for

super class

cin>>j; // data member for

sub class

o1.sup_input(i);

o1.sub_input(j);

o1.sup_show( );

o1.sub_show( );

return 0;

}

Observation:

After inheriting class

super in class sub, the

class sub has total 4

public members’

functions.

◦ Two of its own

◦ Two inherited

 The class sub also has

one private data

member sub_a.

 In the main all 4

functions are called by

an object of sub class.



Example -IV

class super // Base Class

{

int sup_a;

public :

void sup_input(int x)

{

sup_a = x;

}

void sup_show( )

{

cout<<“sup_a=”<<sup_a<

<endl;

}

};

class sub :public super

{ // Derived Class

int sub_a;

public :

void sub_input(int x)

{

sup_input(x*2);

}

void sub_show( )

{

sup_show();

cout<<“sub_a=”<<sub_a

<<endl;

}

};



Example -IV

int main( )

{

int i,j;

sub o1;

cin>>i; // data member for

super class

o1.sub_input(i);

o1.sub_show( );

return 0;

}

OUTPUT :

10

sup_a=20

sub_a=0



Example -V

class super // Base Class

{

int sup_a;

public :

void sup_input(int x)

{

sup_a = x;

}

void sup_show( )

{

cout<<“sup_a=”<<sup_a<

<endl;

}

};

class sub :public super

{ // Derived Class

int sub_a;

public :

void sub_input(int x, int y)

{

sup_input(y); sub_a=x;

}

void sub_show( )

{

sup_show();

cout<<“sub_a=”<<sub_a<

<endl;

}

};



Example -V

int main( )

{

sub o1;

o1.sub_input(20,50);

o1.sub_show( );

return 0;

}

OUTPUT :

sup_a=50

sub_a=20



Example -VI

class super // Base Class

{

int sup_a;

public :

void input(int x)

{

sup_a = x;

}

void show( )

{

cout<<“sup_a=”<<sup_a<

<endl;

}

};

class sub :public super

{ // Derived Class

int sub_a;

public :

void input(int x)

{

sub_a=x;

}

void show( )

{

cout<<“sub_a=”<<sub_

a<<endl;

}

};



Example -VI

int main( )

{

sub o1;

o1.input(50);

o1.show( );

return 0;

}

OUTPUT :

sub_a=50

Here both the classes

have same function

signatures so priority is

given to derived class.

So input and show of

derived class will be

called.



Example -VII

class super

{

protected :

void show( )

{

cout<<“Hello from

super class ”<<endl;

}

};

class sub :public super

{

};

int main( )

{

sub obj;

obj.show( );

return 0;

}

OUTPUT:

It will give ERROR 

show  cannot access protected 

member declared in class ‘super’

In public inheritance 
protected members of 
base are inherited in 
derived class and remains 
protected. Protected 
members cannot be used 
outside the class similar to
private members. So, the 
error.



DEMONSTRATION OF SINGLE 

LEVEL PRIVATE INHERITANCE



Modes of Inheritance(Recall)

 Private Inheritance

class B : private A

{

-----------

-----------

};

• class B : private A tells the

compiler that we are inheriting

class A in class B in private

mode

• What to understand??

• All the public members of

class A becomes private

members of the class B.

• All the protected members of

the class A becomes private

members of class B.

• Private members are never

inherited.



Example -I

class super // Base Class

{

public :

void sup_show( )

{

cout<<“Hello from 

super”<<endl;

}

};

class sub :private super

{ // Derived Class

-------

};

int main( )

{

sub obj;

obj.sup_show( );

return 0;

}

ERROR : ’sup_show’ cannot access public member 

declared in class ‘super’.



Example -II
class super // Base Class

{

public :

void sup_show( )

{

cout<<“Hello from

super”<<endl;

}

};

class sub :private super

{ // Derived Class

public :

void sub_show( )

{

sup_show();

cout<<“Hello from

sub”<<endl;

}

};

int main( )

{

sub obj;

obj.sub_show( );

return 0;

}

Hello from super

Hello from sub



Example -III
class super // Base Class

{

int num;

};

class sub : super

{ // Derived Class

public :

void sub_show( )

{

cout<<“num=“<<num<<endl;

}

};

int main( )

{

sub obj;

obj.sub_show( );

return 0;

}

ERROR :super : : num

cannot access private 

member declared in 

class super’



Example -IV
class super // Base Class

{

protected :

int num;

void input(int x)

{

num = x;

}

};

class sub :private super

{ // Derived Class

public :

void sub_show( )

{

input(100);

cout<<“num=”<<num<<endl;

}

};

int main( )

{

sub obj;

obj.sub_show( );

return 0;

}

Num =100



DEMONSTRATION OF SINGLE 

LEVEL PROTECTED INHERITANCE



Modes of Inheritance(Recall)

 Protected Inheritance

class B : protected A

{

-----------

-----------

};

• class B : protected A tells the

compiler that we are inheriting

class A in class B in protected

mode

• What to understand??

• All the public members of

class A becomes protected

members of class B.

• All the protected members of

class A becomes protected

members of class B.

• Private members are never

inherited.



Example -I

class super // Base Class

{

public :

void show( )

{

cout<<“Hello_from

super”<<endl;

}

};

class sub :protected

super

{ // Derived Class

-------

};

int main( )

{

sub obj;

obj.show( );

return 0;

}

ERROR : ’show’ cannot access public member 

declared in class ‘super’.



DEMONSTRATION OF ACCESSING 

PRIVATE MEMBERS IN PRIVATE

INHERITANCE



Example -I

class super // Base Class

{

int num;

public :

void input(int x)

{

num = x;

}

int getnum( )

{

return num;

}

};

class sub :private super

{ // Derived Class

public :

void show( )

{

input(50);

cout<<“SQUARE=”<<getnu

m()*getnum()<<endl;

}

};

int main( )

{

sub obj;

obj.show( );

return 0;

}
SQUARE: 2500



Example -II

class super // Base Class

{

int num;

public :

void input(int x)

{

num = x;

}

int getnum( )

{

return num;

}

void super_show( )

{

cout<<“Num in super CLASS

is”<<num<<endl;

}

};

class sub :private super

{ // Derived Class

public :

void show( )

{

input(50);

cout<<“Num in sub CLASS

is”<<getnum( )<<endl;

getnum()=getnum( )*getnum( );

super_show();

}

};

int main( )

{

sub obj;

obj.show( );

return 0;

}


