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7.0 Objective 

After going through this unit you will understand: 
 What is Inheritance? 

 Definition of derived class and its constructs 

 Class hierarchies in Inheritance 

 Levels of Inheritance existing in C++ 

 What is Public and Private Inheritance 

7.1 Introduction  

Reusability is a significant characteristic of OOP. It would not only save time and money but also decreases 
frustration and upsurges reliability. C++ supports the notion of reusability. Classes in C++, can be reused 
in many different ways. Once a class has been written and verified, it can be changed according to the 
requirements of other programmers. Usually, this is done by reusing the characteristics of the existing 
classes to create new ones. We call this mechanism, in which a new class is derived from an existing one, 
inheritance. The new class is known as the derived class and the old class is known as the base class. 

 

 

   Unit 

  

INHERITANCE 



The rest of the chapter is organized as follows. Section 7.2 describes the concepts of inheritance. Section 
7.3 explains the properties of derived classes. Section 7.4 discusses overriding of member function. Section 
7.5 describes class hierarchies of inheritance.  Sections 7.6 explains public and private inheritance. Section 
7.7 levels of inheritance in C++. Section 7.8 concludes the unit with its summary. Section 7.9 contains some 
questions for the students to workout. Section 7.10 shows some suggested readings. 

7.2 Inheritance  

In general, Inheritance means deriving qualities and characteristics from parents or ancestors. One of the 
most important concepts in object-oriented programming is that of inheritance. In OOP, inheritance can be 
defined as the process of creating a new class from an existing class. This makes it easier to create and 
maintain applications and allows us to reuse the code functionality and speed up the implementation time. 
Inheritance relieves the programmer, from the burden of writing the same data members and member 
functions in each new class that incorporates them. The existing class is referred to as the base class and 
the new class is referred to as the derived class.  

 Base and Derived classes  

A new class can inherit data and functions from more than one base class. We define a derived class by 
using a class derivation list that specifies the base class/es. A class derivation list which names one or 
more base classes, has the following form: 

Keyword     name of derived class    

 
 
class derived-class: access-specifier base-class(es)  

 

 

public/protected/private                 name of one or more than one base classes 

An access specifier can be public, private or protected. If no access specifier has been declared, then 
private is used by default.  

Let us take a look at program below that considers a base class shape and its derived class rectangle: 

#include <iostream> 
using namespace std; 
// Base class 
class shapeofobj  

  { 
     public: 
        void setbreadth(int b)  
   { 
            breadth = b; 
         } 
        void setlength(int l)  



   { 
            length = l; 
         } 
 
  protected: 
        int length; 
        int breadth; 
  }; 
 

// Derived class 
class square: public shapeofobj 

  { 
     public: 
        int get_area()  
   {  
            return (length * breadth);  
         } 
  }; 
 

int main(void)  
  { 
     square r; 
      r.setbreadth(6); 
     r.setlength(8); 
 
     // Display the area of the rectangle  
     cout << "Total area of the rectangle: " << r.get_area() << endl; 
 
     return 0; 
  } 

When the above code is compiled and run, it yields the subsequent outcome: 

 Total area of the rectangle: 48 

Access Control and Inheritance 

A derived class can access only the public members of the base class. So, base class members that are 
declared as private cannot be accessed by the member functions of the derived class.  

The different access types, based on who can access them, have been summarized in the following way 
(Yes = Y; No = N) in Table 7.1. 

Table 7.1: Access Types 

Access public private      protected 
Same class Y Y            Y 



Derived classes Y N                             Y 
Outside classes Y N                         N 

 
A derived class inherits all its base class methods, but there are some exceptions: 

 Overloaded operators of the base class. 

 Constructors, destructors and copy constructors of the base class. 

 The friend functions of the base class. 

When deriving a class from a base class, the base class may be inherited through public, protected or private 
inheritance. In Object oriented programming, following points are important to understand:   

7.3 Derived Classes and their Constructs 

Any type of class (either declared with keyword struct or class) may be created as derived from one or more 
super class/es which, in turn, may act as derived from their own base classes, establishing an inheritance 
hierarchy. 
 
The list of super classes is given in the class declaration syntax under base-clause. The base-clause 
comprises of the character: followed by a comma-separated list of one or more base-specifiers. 
 
attr(optional) virtual-specifier(optional) access-specifier(optional) class-or-decltype   

attr   optional order of any number of attributes 
access-specifier  one of public, private or protected 
virtual-specifier  the keyword virtual 

virtual-specifier and access-specifier may appear in any sequence 
base-specifiers in a base-clause may be pack expansions. 
 
A class or struct stated as final cannot enter in base-clause. 
 
If access-specifier is absent, it defaults to private for classes declared with keyword class and to public for 
classes declared with keyword struct. 

struct Super { 
    int A, B, C; 
}; 
// every object of type Subclass includes Super as a subobject 
struct Subclass : Super{ 
    int B; 
}; 
// every object of type Subclass2 includes Subclass and Super as subobjects 
struct Subclass2 : Subclass { 
    int C; 



}; 

The classes mentioned in the base-clause are direct base classes. Their bases are indirect base classes. The 
same class cannot be stated as a direct super class more than one-time, but the same class can be both direct 
and indirect super class. 
 
Every direct and indirect super class is existing, as super class subobject, within the object representation 
of the derived class at implementation-defined offset. Empty super classes generally do not increase the 
size of the derived object due to unoccupied base optimization. The constructors of super class subobjects 
are called by the constructor of the derived class: parameters may be provided to those constructors in the 
member initializer list.   

7.4 Overriding Member Functions 

We can define member function and data member with the same name in both super and sub class. When 
the function with same name exists in both super class and sub class, the function in the sub class will get 
executed. This means, the sub class will get executed. And hence, the sub class function overrides the super 
class function. 

 
E.g. 

class base_A 
{ 

public: 
void get_data () 
{ 

————- 
————– 

 } 
}; 
 
class derived_B: public base_A 
{ 
 public: 
 void get_data () 
 { 
  ————— 
  ————— 
 } 
}; 
 
void main () 
{ 
 derived_B obj; 
 obj. get_data (); 



get_data (); 
} 
 

When the statement obj.get_data (); get executed, the function get_data () of the sub class i.e. of derived_B 
get executed. This means, the sub class function overrides the super class function. 

 
The scope resolution (:: ) operator can be used to access super class function through an object of the sub 
class. 

 
E.g. 

derived_B obj; 
obj. base_A:: get_data (); 

The above statements state that the get_data () of base_A is to be called. 
 

A super class function can be accessed from within the sub-class by as follows also: 
 
class derived_B: public base_A 
{ 

public: 
 void get_data () 
 { 
  base_A:: get_data ();   // call get_data () of base_A 
 } 
}; 

7.5 Class Hierarchies  

The class hierarchy describes the inheritance association among the classes.  The origin of the class 
hierarchy is the Object class.  Every class directly or indirectly inherits from this class.  

Class Relationships 

 is-a Relationships 

• One class objects can be subclasses (members) of other class.  For example, a Cat is an Animal. 
• Below are some examples that demonstrates is-a relationships.  A Grad_Student is-a Student.  A 

Temporary_employee is-an Employee.  It is right to assume that a Rectangle is a particular type of 
shape, but it is not true that every Shape is a Rectangle. 

SuperClass   SubClass 
Student                              Grad_Student, Under_Grad_Student 
Shape                                 Triangle, Circle, Rectangle 
Loan                                  Car_Loan, Home_Loan, Business_Loan 



Employee                          Full-Time, Part-Time, Temporary 
BankAccount                    SavingsAccount, CheckingAccount 

 
has-a Relationships 

Not all class relationship is an inheritance relationship.  Class relationships can be of has-a relationships, 
sense that classes have members that are references to objects of other class types. 

For example, if an Employee has an Office, this specifies that the object office is a data member of the 
Employee class.  It would not be right to mention that Office is-a Employee, because it shares no statistics 
or methods with the Employee class. 

 

The arrows in the hierarchy signifies is-a relationships.  There are a number of direct super-class 
relationships and indirect super-class relationships. 

7.6 Public and Private Inheritance 

Public Inheritance: If a class is derived from a base class as a public, then members’ public to the super-
class become public members of the sub-class and members protected to the super-class become protected 
members of the sub-class. But, members private to super-class are under no circumstances accessible 
directly from a sub-class. However, private members of super-class can be accessed through calls to the 
members’ public and protected to the base class. Table 7.2 summarizes the authorization granted for 
accessing the members of super-class. 

For Example: class SubClass : public DerivedClass 

Table 7.2: Permission to access Super class members in Public Inheritance 

Accessing Super class 
members 

public private Protected 

From Super class  Y Y Y 



From object of a Super 
class  

Y N N 

From Sub classes  Y (as public) N Y (as protected) 

From object of a Sub 
class 

Y N N 

From Sub class of a 
sub classes 

Y (as public) N Y (as protected) 

 

Protected Inheritance: If a class is derived from a super-class as a protected, then members’ public and 
protected to the super-class become protected members of the sub-lass. And members private to super-class 
are never accessible.  Table 7.3 summarizes the permission granted for accessing the members of base class. 

For Example: class SubClass : protected SuperClass 

Table 7.3: Permission to access Super class members in Protected Inheritance 

Accessing Super class 
members 

Public private Protected 

From Super class  Y Y Y 

From object of a Super class  Y N N 

From Sub classes  Y (as protected) N Y (as protected) 

From object of a Sub class N N N 

From Sub class of a sub classes Y (as protected) N Y (as protected) 

Private Inheritance: If a class is derived from a base class as a private, then members’ public and protected 
member to the super class become private members of the sub class. And members’ private members to 
super class are never accessible. Table 7.4 summarizes the permission granted for accessing the members 
of base class. 

For Example: class SubClass : private SuperClass 
    or 

class SubClass : SuperClass   // By default inheritance is private 

Table 7.4: Permission to access Super class members in Private Inheritance 

Accessing Super class members public private protected 

From Super class  Y Y Y 

From object of a Super class  Y N N 

From Sub classes  Y (as private) N Y (as private) 

From object of a Sub class N N N 

From Sub class of a sub classes N N N 



7.7 Inheritance Levels 

Other than the above category of types of inheritance, we can also classify Inheritance into the following 
five types: 

1. Single Inheritance  
2. Hierarchical Inheritance  
3. Multilevel Inheritance  
4. Hybrid Inheritance  
5. Multiple Inheritance  

1. Single Inheritance  

In this, we create a single derived class from a single base class as shown in Figure 7.1. It is the simplest 
form of inheritance. 

 
Figure 7.1: Single Inheritance 

Program below explains the single inheritance in detail. In this program derived class has been 
inherited as a public. 

#include <iostream> 

using namespace std; 

 class math 

  { 

       protected: 

             int data; 

       public: 

             void set_data (int m) 

             { 

                   data=m; 

} 

};  

class cube: public math 

 { 

       public: 



             int compute() 

             { 

                        return (data*data*data); 

              } 

};  

int main () 

{ 

       cube c; 

       c.set_data (7);  

       cout << "The cube of 7 is " << c.compute() << endl; 

       return 0; 

  } 

 
Here we see that set_data() is a member function of class math but it is inherited in derived class i.e. cube 
as a public. So, object of class cube i.e. c (please note that name of class and name of object are case 
sensitive) is able to access the member function set_data() and hence object of cube accesses data member 
data through member function set_data (). 

 
The above program when compiled and executed gives the following output: 
 
 The cube of 7 is 343 

In the above program the derived class cube has only one base class math. This is the case of single 
inheritance. 

 
Let us try to understand program below that is another instance of single inheritance. 

 
#include<iostream> 

using namespace std; 

#include<conio.h> 

 

class human   //Declared as super class 

            { 

               private: 

              char Fname[30]; 

              int phone; 

              char add[50]; 

               public: 



              void getdata ( ); 

              void putdata ( ); 

            }; 

 

class scholar : private human //Declared as sub class 

            { 

                 private: 

                 int roll_no; 

                 float results; 

                 public: 

                 void getstinfo ( ); 

                 void putstinfo ( ); 

            }; 

 

            void human::getdata ( ) 

            { 

                 cout<<"Enter your first name:"; 

                 cin>>Fname; 

                 cout<<"Enter your phone number:"; 

                 cin>>phone; 

                 cout<<"Enter the address details:"; 

                 cin>>add; 

            } 

            void human::putdata ( ) 

            { 

              cout<<"Your details are as following:" << endl; 

      cout<<"First Name: " << Fname << endl; 

                cout<<"PhoneNo: " << phone << endl; 

                 cout<<"Address: " << add << endl; 

            } 

            void scholar::getstinfo ( ) 

            { 

              getdata ( ); 

              cout<<"Enter Roll-Number:"; 



                 cin>>roll_no; 

                 cout<<"Enter your result:"; 

                 cin>>results; 

            } 

 

            void scholar::putstinfo ( ) 

            { 

                 putdata ( ); 

                 cout<<"Roll-Number:" << rollno << endl; 

                 cout<<"Results:"<< marks << endl; 

            } 

 

            int main ( ) 

            { 

                 scholar st; 

                 st.getstinfo ( ); 

                 st.putstinfo ( ); 

                 getch ( ); 

            } 

 
When we compile and execute the above program we get the following output: 
 
 Enter your first name: Raman 

Enter your phone number: 263145789 
Enter your address details: Patna 
Enter Roll- number: 12 
Enter your results: 85 
Your details are as following: 
First Name: Raman 
PhoneNo: 263145789 
Address: Patna 
Roll-Number:12 
Results:85 

 
Here human is super class and scholar is sub class that inherits property from human privately. The 
members’ private to the human class will not be inherited. The public members of the human class will 
become private members of the scholar class since the derivation type is private. Since the inherited 
members have become private they cannot be accessed by the object of the scholar class. 



For deeper understanding see Figure 7.2. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 7.2: Concept of single inheritance 

                                                                                                                                                                                                                                                          
In the above program, we rewrite the main function as: 

            int main ( ) 
            { 
                scholar st; 
                st.getdata();//compilation error as private member cannot be access outside the class. 
                st.putdata();//compilation error as private member cannot be access outside the class. 
                getch ( ); 
            } 
 
Next, we inherit the class human as a public in the derived class scholar: 
 

class scholar : public human  
 
The rest of the program remains the same except for the changes mentioned above. Now the following main 
function will run without compilation error(s). 
             

int main ( ) 

            { 

                 scholar st; 

                 st.getdata(); 

                 st.putdata(); 

scholar class 

private: 

 

 

public: 

 

 

 

private: 
 int roll_no; 
 float results; 
public: 
 void getstinfo(); 
 void putstinfo(); 
 
 
private: 
 void getdata(); 

void putdata(); 
 
 
 
 
 

char Fname[30]; 
int phone; 
char add[50]; 

void getdata(); 
void putdata(); 
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                 getch ( ); 

            } 

2.  Hierarchical Inheritance  

When multiple derived classes inherit from a single base class, then that inheritance is called as hierarchical 
inheritance as shown in Figure 7.3 

 

  

 
Figure 7.3: Hierarchical Inheritance 

Program below explains the concept of hierarchical inheritance. 

#include <iostream> 

using namespace std; 

  class Number    //Base class 

{ 

      private: 

          int number; 

      public: 

          void getNumber() 

          { 

               cout << "Enter an integer number: "; 

               cin  >> number; 

          } 

          //to return num 

          int returnNumber() 

          {  

return number;  

} 

}; 

  

//Derived Class 1, to calculate square of a number 

class Square:public Number 



{ 

      public: 

      int getSquare() 

      { 

           int number,square; 

           number=returnNumber(); //get number from class Number 

           square=number*number; 

           return square; 

      } 

}; 

  

//Derived Class 2, to calculate cube of a number 

class Cube:public Number 

{ 

      private: 

             public: 

      int getCube(void) 

      { 

           int number,cube; 

           number=returnNumber(); //get number from class Number 

           cube=number*number*number; 

           return cube; 

      } 

}; 

int main() 

{ 

          Square objS; 

          Cube objC; 

          int square,cube; 

           objS.getNumber(); 

          squarer =objS.getSquare(); 

          cout << "Square of "<< objS.returnNumber() << " is: " << square  << endl; 

          

          objC.getNumber(); 



          cube=objC.getCube(); 

          cout << "Cube of "<< objC.returnNumber() << " is: " << cube << endl; 

           return 0; 

} 

 

When we compile and execute the above program we get the following output: 

 Enter an integer number: 12 

Square of 12 is: 144 

Enter an integer number: 13 

Cube of 13 is: 2197 

 
There are two derived classes in this program. One derived class computes the square of a number and the 
other derived class computes the cube of a number. The base class of both the derived classes takes the 
integer inputs from the user. 

Now we try to understand program below which is another example of hierarchical inheritance.  
 

#include<iostream> 

using namespace std; 

#include<conio.h> 

class college 

{ 

  private: 

  char name[30]; 

  int age; 

  char coll[50]; 

  public: 

  void get_cinfo ( ) 

  { 

   cout<<"Enter name:"; 

   cin>>name; 

   cout<<"Enter college:"; 

   cin>>coll; 

  } 

  void put_cinfo ( ) 

  { 



   cout<<"Name: "<<name<<endl; 

   cout<<"College: "<<coll<<endl; 

  } 

}; 

 

class student : private college 

{ 

  private: 

  int rollnum; 

  float marks; 

  public: 

  void get_sinfo ( ) 

  { 

   get_cinfo ( ); 

   cout<<"Enter roll number of student:"; 

   cin>>rollnum; 

   cout<<"Enter marks of the student in maths:"; 

   cin>>marks; 

  } 

 

  void put_sinfo ( ) 

  { 

   put_cinfo ( ); 

   cout<<"Roll Number of the student: "<<rollnum<<endl; 

   cout<<"Marks in maths: "<<marks<<endl; 

  } 

}; 

 

class teacher : private college 

{ 

  private: 

  char department[20]; 

  char designation[20]; 

  public: 



  void get_tinfo ( ) 

  { 

   get_cinfo ( ); 

   cout<<"Enter department of the teacher:"; 

   cin>>department; 

   cout<<"Enter designation of the teacher:"; 

   cin>>designation; 

  } 

  void put_tinfo ( ) 

  { 

   put_cinfo ( ); 

   cout<<"Department of teacher: "<<department<<endl; 

   cout<<"Designation of teacher: "<<designation<<endl; 

  } 

}; 

 

int main ( ) 

{ 

  student stu; 

  teacher tea; 

  cout<<"...............Enter the details of the student............."<< endl; 

  stu.get_sinfo ( ); 

  cout<<".............Enter the details of the teacher..............."<< endl; 

  tea.get_tinfo ( ); 

  cout<<"***************Student information*****************"<< endl; 

  stu.put_sinfo ( ); 

  cout<<"***************Teacher information*****************"<<endl; 

  tea.put_tinfo ( ); 

  getch ( ); 

} 

 

When we compile and execute the above program we get the following output: 

 ...............Enter the details of the student............. 

Enter name:pradeep 



Enter college:NIT 

Enter roll number of student:12 

Enter marks of the student in maths:75 

.............Enter the details of the teacher............... 

Enter name:Prof.Rajat 

Enter college:NIT 

Enter department of the teacher:mechanical 

Enter designation of the teacher:Professor 

***************Student information***************** 

Name: pradeep 

College: NIT 

Roll Number of the student: 12 

Marks in maths: 75 

***************Teacher information***************** 

Name: Prof.Rajat 

College: NIT 

Department of teacher: mechanical 

Designation of teacher: Professor 

 
Here college is the base class from which student and teacher classes have been derived privately so the 
public members of the college class will become private members of the student class and teacher class. 
But the private members will not be inherited. 

Figure 7.4 gives deeper insight to hierarchal inheritance. 

 



 

Figure 7.4: Concept of Hierarchical Inheritance 

3. Multilevel Inheritance  

In multilevel inheritance, the derived class inherits from a class, which has itself inherited from some other 
class. The Super class for one is sub class for the other as shown in Figure 7.5. 

 

 

Figure 7.5: Multilevel Inheritance 

Program below explains the basic concept of multilevel inheritance. Let us try to understand it.  

#include <iostream> 

using namespace std; 

class multilevel 

{ 



      public: 

        void show() 

        { 

             cout<<"Base class information"; 

        } 

}; 

 

class inherit1 : public multilevel 

{ 

 

}; 

 

class inherit2 : public inherit1 

{ 

  

}; 

 

int main() 

{ 

      inherit2 multi; 

      multi.show(); 

      return 0; 

} 

On compilation and execution the above program gives the following output: 
 
 Base class information 

In above program, inherit2 class is derived from inherit1 class, which is itself derived from multilevel class. 
The object multi of class inherit2 has been defined in the main() function. When function show() is invoked, 
show() in multilevel class is executed. This is so because there is no function named show() in inherit1 class 
or inherit2 class. First of all compiler searches for function show() in inherit2 class.  

When compiler does not find the function there, it searches for the function in inherit1 class (as inherit2 
has been derived from inherit1). But the function show() is also not found in inherit1 class. So, now the 
compiler searches for the function in multilevel class (as inherit1 class has been derived from multilevel 
class). If function show() exists in inherit2, the compiler overrides show() of multilevel class (because of 
member function overriding). 

 



4. Hybrid Inheritance 

Hybrid Inheritance is combination of both hierarchical and multilevel Inheritance. Figure 7.6 below shows 
the conceptual diagram. 

 

 

Figure 7.6: Hybrid Inheritance 

Let us try to understand program 4.7 below that is a more complex example of hybrid inheritance. 

 
#include <iostream> 

using namespace std; 

class marks 

{ 

protected: 

int rollnum; 

public: 

void get_roll(int r) 

{  

rollnum = r;  

} 

void put_roll() 

{  

cout << "Roll Number of the student is: "<< rollnum << "\n";  

} 

};  

class score : public marks 

{ 

protected: 

int subject1; 

int subject2; 



public: 

void get_score(int m,int n) 

{ 

subject1 = m; 

subject2 = n; 

} 

void put_score(void) 

{ 

cout << "Marks in subject 1: " << subject1 << "\n"; 

cout << "Marks in subject 2: " << subject2 << "\n"; 

} 

}; 

class lab 

{ 

protected: 

float k; 

public: 

void get_lab(float l) 

{ 

k=l; 

} 

void put_lab(void) 

{   

cout << "Marks in Lab: " << k << "\n"; 

} 

}; 

class report : public score, public lab 

{ 

protected: 

float total; 

public: 

void show(void) 

{ 

total = subject1+subject2+k; 



put_roll(); 

put_score(); 

put_lab(); 

cout << "Total marks: "<< total; 

} 

}; 

int main() 

{ 

report rep; 

rep.get_roll(10); 

rep.get_score(10,20); 

rep.get_lab(33.50); 

rep.show(); 

return 0; 

} 

 

The above program on compilation and execution gives the following output: 

 Roll Number of the student is: 10 

Marks in subject 1: 10 

Marks in subject 2: 20 

Marks in Lab: 33.5 

Total marks: 63.5 

 
In the above program, derived class report invokes the function put_roll(). Here the function put_roll() is 
first derived to class score. Next, it has been derived and used in class report. This is an instance of 
multilevel inheritance. However, the class lab is inherited a single time in the class report. This is an 
instance of single inheritance. As the program has implemented both single and multilevel inheritance we 
can say it is an instance of hybrid inheritance. 

5. Multiple Inheritance 

In this type of inheritance, a class is derived from more than one base class. Figure 7.7 below, can help you 
understand the concept.  



 
Figure 7.7: Multiple Inheritance 

 
Now let us try to understand the concept by looking at program 4.8 below which is a simple example of 
multiple inheritance.  
 

#include <iostream> 

using namespace std; 

class vehicle  

{ 

   public: 

      vehicle() 

      { 

         cout << "We use vehicles for transportation." << endl; 

      } 

}; 

 

class cars  

{ 

    public: 

      cars() 

      { 

         cout << "Usually we buy cars for our families." << endl; 

      } 

}; 

 

class maruti: public vehicle, public cars  

{ 

 

}; 

 



int main() 

{ 

      maruti m; 

      return 0; 

} 

 

When we compile and execute the above program we get the following output: 

  

We use vehicles for transportation. 

Usually we buy cars for our families. 

 
Let us now try to understand the concept with program 4.9 below, which is a more complex example as 
compared to the previous one. 
 

#include<iostream> 

using namespace std; 

#include<conio.h> 

 

class A1 

                { 

                     protected: 

                     int x1; 

                }; 

                class B1 

                { 

                     protected: 

                     int y1; 

                }; 

                class C1 

                { 

                     protected: 

                     int z1; 

                }; 

                class D1 : private A1, private B1, private C1 

                { 



                     private: 

                     int sum1; 

                     public: 

                     void get_data ( ) 

                     { 

                      cout<<"Enter data:"; 

                      cin>>x1>>y1>>z1; 

                     } 

                     void add ( ) 

                     { 

                      sum1=x1+y1+z1; 

                      cout<<"\nThe sum is:" <<sum1; 

                     } 

                }; 

                int main ( ) 

                { 

                     D1 obj; 

                     obj.get_data ( ); 

                     obj.add ( ); 

                     getch ( ); 

                } 

 

On compilation and execution, the above program gives the following result: 

Enter data: 

45 

32 

76 

 

The sum is:153 

 

Here ‘A1’, ‘B1’ and ‘C1’ are super classes and ‘D1’ is sub class that has been derived from all three classes 
privately. The members of the super-classes have been declared as protected. They will become private 
members of the ‘D1’ class since the type of the inheritance is private. Since the inherited members have 
become private they cannot be accessed by the object of the ‘D1’ class. 

 



 

Figure 7.8: Concept of Multiple Inheritance 

In the above example, you will not find any problem. But, the most apparent problem with multiple 
inheritance occurs at the time of function overriding. Let us suppose that there are two base classes having 
a same function that is not overridden in derived class. When we try to invoke the function through the 
object of the derived class, compiler shows an error message. This is so because the compiler is unaware 
of which function to invoke. Figure 7.8 explains the concept of multiple inheritance. 

Program: Write a program to find out the student details using multiple inheritance.  

#include<iostream.h> 

#include<conio.h> 

class student 

{ 

    protected: 

       int rollno,marks1,marks2; 

    public: 

                void getdata() 

              { 

                            cout<<"Enter the Roll no :"; 

                            cin>>rollno; 

                            cout<<"Enter the two marks   :"; 



                            cin>>marks1>>marks2; 

              } 

}; 

class game 

{ 

    protected: 

       int sportmarks;                    

    public: 

                void getsportmarks() 

              { 

                 cout<<"\nEnter the sports mark :"; 

                 cin>>sportmarks; 

               } 

}; 

class statement:public student,public game 

{ 

    int total,average; 

    public: 

    void show() 

              { 

                 total=(marks1+marks2+sportmarks); 

                 average=total/3; 

                 cout<<"\n\n\tRoll No    : "<<rollno<<"\n\tTotal      : "<<total; 

               cout<<"\n\tAverage    : "<<average; 

              } 

}; 

void main() 

{ 

   clrscr(); 

   statement obj; 

   obj.get(); 



   obj.getsportmarks(); 

   obj.show(); 

   getch(); 

} 

Output: 

              Enter the Roll no: 100 
               Enter two marks 
              90 
              80 
  
              Enter the Sports Mark: 90 
               Roll No: 100 
              Total    : 260 
              Average: 86.66 

7.8 Summary 

Inheritance is the mechanism in which we derive the features of an existing class into a new class. We can 
also add new features to the newly created class according to our requirements. We can inherit some or all 
the properties of the base class in its derived class. Basically, we can classify inheritance into five types. In 
single inheritance, a derived class inherits properties from only one base class. In multiple inheritance, a 
derived class inherits the features of multiple base classes. In multilevel inheritance, we can inherit from a 
class which has itself derived its features from some other class. In hierarchical inheritance, more than one 
derived class inherit properties of the same base class. Hybrid inheritance is a combination of both 
hierarchical and multilevel inheritance. There are three types of access specifiers namely public, private 
and protected. If no access specifier has been declared, then the access specifier private is considered by 
default. C++ allows us to use a keyword virtual before a base class name to tackle the problem of ambiguity 
that occurs during multipath inheritance. Such a class is called virtual base class. A virtual function is a 
member function which is declared in the base class and defined in the derived class. An abstract class is 
a class which contains at least one pure virtual function. Though we cannot create objects of an abstract 
class but we can have pointers and references of abstract class type. We need to override the pure virtual 
functions in the derived class, otherwise it will become an abstract class itself. An abstract class can also 
have constructors. A class which is declared inside another class is called a nested class.  

7.9 Questions 

1. What is inheritance in C++ and name the different types of inheritance? 
2. Define Base class and derived class. 
3. What are the different forms of inheritance in C++? 
4. Explain in brief about the concepts of inheritance. Give its advantages and disadvantages. 
5. What is the class hierarchy in inheritance? Explain. 
6. Briefly explain the various access specifiers (public, private, protected) used to inherit various 

members of objects.  
7. What is ambiguity problem in inheritance and how is it resolved? 



8. What are derived classes? Which feature of oops they help in achieving? Explain briefly. 

9. Write a C++ program to implement single inheritance with public access specific. 
10. Explain the visibility of base class members for the access specifiers: private, protected 

and public while creating the derived class and also explain the syntax for creating derived 
class. 
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