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Abstract- Inheritance is the mechanism of deriving a new class “sub class” from an old class “base class”. Inheritance is an 
important part of object-oriented programming because it allows re-usability code whereby new components can be created 
by utilizing existing components which is yet another important aspect of Object Oriented paradigm. It is always productive 
and if we are able to reuse something that is already exists rather than creating the same all over again. This is achieve by 
creating new classes, reusing the properties of existing classes which saves time, space and makes it easy to make changes in 
the programs or applications designed using this approach.  
In this paper we have studied inheritance and its types in C++ and Java languages.  
 

 
I. INTRODUCTION 
 
Inheritance is the process by which objects of one 
class acquire the properties of objects of another class 
in their hierarchy. Subclasses or derived classes 
provide specialized behavior and the common 
elements are provided by the super class. Through the 
use of inheritance, programmers can reuse the code in 
the super class many times. Reusing existing code 
saves time and money and increases a program’s 
reliability and debugging is made easy.  
For example, we can create a program for science 
students and arts students. These have certain things 
in common the makeup the base class for example 
they can both walk, eat, read and talk, but they also 
differ in certain aspects for example offer different 
subjects.  

 
 PHP Teacher   Accountant  
 
If applications are developed using the concept of 
inheritance, they have the following advantages.  
 Applications take less development time.  
 Application take less memory.  
 Redundancy or repetition of code is reduced to 

get consistent results and less storage.  
 Applications take less execution time and their 

performance is enhanced.  
In this paper we have considered the following types 
of Inheritance:  
 Single Level Inheritance  

 Multiple Inheritance  
 Hierarchical inheritance  
 Multilevel Inheritance  
 Hybrid Inheritance.  
 
Single Level Inheritance: When a class acquires 
properties from a single base or parent class thats 
single inheritance. There is only one super class in 
single inheritance. 

 
Here is a simple program about single level 
inheritance.  
#include<iostream> 
using namespace std; 
class student 
{ 
public: int rno;  
char name[20],residence[20];   
voidstudentinfo() 
{ 
cout<<"Enter the student roll number:"; cin>>eno;  
cout<<"Enter the student name:";  
cin>>name;  
cout<<"Enter the residence:";  
cin>>residence;  
} }; 
 
classmarks: public student  
{ 
float m1,m2,m3,total;  
public:  
voidmarksinfo() 



International Journal of Advanced Computational Engineering and Networking, ISSN(p): 2320-2106, ISSN(e): 2321-2063 
Volume-7, Issue-2, Feb.-2019, http://iraj.in 

A Study on Inheritance in Object Oriented Programming with C++ and its Implementation in Developing Programs 
 

21 

{ 
cout<<"Enter marks m1:";  
cin>>m1; 
cout<<"Enter marks m2:";  
cin>>m2;  
cout<<"Enter marks m3:";  
cin>>m3;  
}  
void calculate()  
{  
total = m1+m2+m3;  
}  
void display()  
{  
 
cout<<rno<<"\t"<<name<<"\t"<<residence<<"\t"<<
m1<<"\t"<<m2<<"\t"<<m3<<total<<"\n";  
 } };  
int main() 
{ 
int i,n;  
char ch;  
marks m[10];  
cout<<"Enter the number of students:";  
cin>>n;  
for(i=0;i<n;i++)  
{ 
m[i].studentinfo(); 
m[i].marksinfo(); 
m[i].calculate();    
} 
cout<<"\n rno \t name\t residence \t m1 \t m2 \t m3\t 
total \n";      
for(i=0;i<n;i++) 
{ 
 m[i].display(); 
} 
return 0;}    
 
Multiple inheritance: When a class acquires 
properties from more than one base class thats 
multiple inheritance. There are several super classes 
or base classes in multiple inheritance. 

 
Here is a simple program about multiple inheritance. 
#include <iostream>  
using namespace std; 
class A  
{  
private:  
int a;  
public:  

void displayA() 
{   
a=50;  
cout<<"This is from class A."<<endl;  
cout<<"The value of a is="<<a<<endl; 
}}; 
class B  
{  
private:  
int b;   
public:     
void displayB()  
{  
b=70;  
cout<<"\nThis is from class B."<<endl;  
cout<<"The value of b is="<<b<<endl;  
} };  
class C:public A, public B  
{  
private:  
int c;    
public:     
void display C()  
{  
c=30;  
cout<<"\nThis is from class C."<<endl;  
cout<<"The value of c is="<<c<<endl;  
} };  
int main()  
{  
C object;    
object.display A();    
object.display B();    
object.display C();  
return 0;  
}  
 
Hierarchical inheritance: When one class is inherited 
by more than one class thats  hierarchical inheritance. 
There is one super class, many sub classes in this type 
of inheritance. 

 
 
Here is a simple program about hierarchical 
inheritance. 
#include <iostream>  
using namespace std;  
class A  
{  
private:  
int a;    
public:  
 voiddisplay A()   
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{  
a=150;  
cout<<"This is from class A"<<endl; cout<<"The 
value of  a="<<a<<endl;     
} };  
class B:public A  
{  
private:  
int b;   
public:     
void displayB()  
{  
b=220; 
 cout<<"This is from class B"<<endl; cout<<"The 
value of  b="<<b<<endl; 
} };  
class C:public A  
{  
private:  
int c;    
public:     
void display C()  
{  
c=300;  
cout<<"This is from class C"<<endl;  
cout<<"The value of c="<<c<<endl;  
} };  
class D:public A  
{  
private:  
int d;    
public:     
void display D()  
{  
d=400;  
cout<<"This is from class D"<<endl; cout<<"The 
value of d="<<d<<endl;  
}}; 
int main() {  
B object;  
C objec;  
D obj; 
object.displayA();    
object.displayB();    
objec.displayC();  
obj.displayD();  
} 
Multilevel Inheritance: The mechanism of deriving a 
class from another derived class is multilevel 
inheritance.  

 

Here is a simple program about multilevel 
inheritance. 
#include <iostream>  
using namespace std;  
class A  
{  
private:  
int a;   
public:     
void displayA()  
{  
a=5;  
cout<<"\nThis is from class A."<<endl;  
cout<<"The value of a is="<<a<<endl;  
} };  
class B: public A  
{  
private:  
int b;   
public:     
void displayB()  
{     
b=6;  
cout<<"\nThis is from class B."<<endl;  
cout<<"The value of b is="<<b<<endl;  
}}; 
class C: public B  
{  
private:  
int c;    
public:     
void displayC()  
{ 
c=7;  
cout<<"\nThis is from class C."<<endl;  
cout<<"The value of c is="<<c<<endl;  
} };  
int main()  
{  
C object;    
object.displayA();    
object.displayB();    
object.displayC();  
return 0;  
}  
 
Hybrid Inheritance: This a combination of more than 
one type of inheritance. For example it maybe a 
combination of multiple inheritance and multilevel 
inheritance. However one of the parent classes is not 
a base class but it is a derived class. 
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Here is a simple program about hybrid inheritance. 
#include <iostream>  
using namespace std;  
class A  
{  
private:  
int a;    
public:   
voiddisplayA()   
{  
a=1000;  
cout<<"This is from class A"<<endl;  
cout<<"The value of a="<<a<<endl;  
} };  
class B:virtual public A  
{  
private:  
int b;     
public:  
 voiddisplay B()  
{  
b=2000;  
cout<<"This is from class B"<<endl;  
cout<<"The value of a="<<b<<endl;  
} };  
class C:virtual public A  
{  
private: int c;  
public: 
void display C()  
{  
c=3000;  
cout<<"This is from class C"<<endl;  
cout<<"The value of c="<<c<<endl;  
} };  
class D:public B,public C  
{  
private:  
int d;   
public:  
void displayD()  
{  
d=4000;  
cout<<"This is from class D"<<endl;  
cout<<"The value of d="<<d<<endl; } };  
intmain() 
{  
D object;    
object.displayA();    
object.displayB();    
object.displayC();  
object.displayD();  
}  
 
In this case of hybrid inheritance we notice the we 
use virtual keyword during inheritance. This is 
because if you eliminate the virtual keyword the 
program won’t run because the is an ambiguity. An 
ambiguity cana rise when several paths exit to a class 
from the same base class. This means that a child 

class could have duplicate sets of members inherited 
from a single base class. This is referred to as a 
diamond problem. 
 
II. DIAMOND PROBLEM  
 

 
 
C++ solves this issue by introducing a virtual base 
class. When a class is made virtual, necessary care is 
taken so that the duplication is avoided regardless of 
the number of paths that exist to the child class as 
shown in the example above.  
 
Virtual Function: This is a function in base class, 
which is overridden in the derived class and which 
tells the complier to perform Late binding on this 
function. 
Virtual keyword is used to make a member function 
of base class virtual. 
 
Late binding: In late binding function call is resolved 
at runtime. Hence, now complier determines the type 
of object at runtime, and then binds the function call. 
Late binding is also called Dynamic binding or 
Runtime binding. 
 
III. ACCESS SPECIFIERS 
 
Access specifiers or modifiers defines the scope of 
methods or variable defined in class can be accessed 
by all class of projects or the same class only or with 
few other class which is inherited.  
C++ defines three access modifiers or specifiers 
which are used in inheritance and they are:-  
Private  
Public  
Protected    
Private:Private  member defines the members/ 
methods can be accessed within the same class only. 
syntax of declaring private access modifier in c++  
class  
{  
private:  
// private members and function  
}  
 
Public: Public member defines the variables/ methods 
can be accessed at anywhere within the project. 
syntax of declaring public access modifier in c++  
class  
{  
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public:  
// public members and function  
}  
 
Protected: Protected members can be accessed to the  
class which is inherited by other classes. syntax of 
declaring protected access modifier in c++  
class  
{  
protected:  
// protected members and function  
}  
 
By default all members and functions of a class is 
private i.e if no access specifier is specified.  
 

Accessibility in Public Inheritance 

Accessibility  
protected 
variables  

private 
variables  

public 
variables  

Accessible 
from own 
class?  

yes  yes  yes  

Accessible 
from derived 
class?  

yes  no  yes  

Accessible 
from 2nd 
derived 
class?  

yes  no  yes  

 
Accessibility in Protected Inheritance 

Accessibility  
protected 
variables  

private 
variables  

public 
variables  

Accessible 
from own 
class?  

yes  yes  yes  

Accessible 
from derived 
class?  

yes  no  

yes  
(inherited 
as 
protected 
variables)  

Accessible 
from 2nd 
derived class?  

yes  no  yes  

 
Accessibility in Private Inheritance 

Accessibility  protected 
variables  

private 
variables  

public 
variables  

Accessible 
from own 
class?  

yes  yes  yes  

Accessible 
from derived 
class?  

yes  
(inherited 
as private 
variables)  

no  

yes  
(inherited 
as private 
variables)  

Accessible 
from 2nd 
derived class?  

no  no  no  

 
Example of Private Inheritance  

In order to understand how to use private inheritance, 
let us look at the following example program that 
uses two classes: the base and the sub classes.  
#include <iostream> 
using namespace std;  
class base 
{ 
public:  
voidbaseMethod( void )  
{  
cout<<"Welcome to SaiPaliInsitute of Technology & 
Management"<<endl;  
} };  
class sub : private base 
{  
public:  
voidsubMethod( void)  
{  
cout<<"Welcome to Sub class…"<<endl;  
baseMethod();  
 } };  
int main( void ) 
{ 
sub C;  
C.subMethod();    
return 0;  
} 
Example of protected Inheritence  
The following example explains how the protected 
inheritance could be used in the program.  
#include <iostream> 
using namespace std;  
class super{  
public:  
voidsuperMethod( void )  
{  
cout<<" From super class : Welcome to 
SITM."<<endl;  
}};  
class derived : protected super 
{  
public:  
voidderivedMethod( void )  
{  
cout<<"This is derived class: Welcome to Sub 
class…"<<endl;  
}};  
class sub: protected derived 
{  
public:    
void  subMethod( void )  
{  
cout<<"This is sub class"<<endl;     derivedMethod();  
superMethod();  
} };  
 
Int main( void ) 
{  
subC;  
C.subMethod();  
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return 0;  
} 
 
CONCLUSION 
 
Inheritance is the mechanism of deriving a new class 
from an old class which provides the concept of re-
usability which is the most important concept in C++. 
All types of inheritance with their own features and 
its use to provide users to re-usability concepts 
strongly, to give save time and reduce the complexity, 
development time and memory.  
 
In this paper we have to study the above types of 
inheritance. We have to find that inheritance is 

central concepts in C++ that allows deriving a class 
from multiple classes at a time and it is a very 
important concept in object oriented programming in 
C++. 
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