
INHERITANCE: 
EXTENDING CLASSES 



INTRODUCTION TO CODE REUSE

In Object Oriented Programming, code reuse is 

a central feature.

In fact, we can reuse the code written in a 

class in another class by either of the two 

mechanisms given below:

1. Containership

2. Inheritance



CONTAINERSHIP

• C++ allows a class to contain the objects of 

some other class. This activity establishes 

‘has-a’ relationship among objects. 

• The ‘has-a’ relationship is also known as 

containership and comes into picture when an 

object is created in another class object.



class address {

int houseno;

char colony[15];

char distt[15];

char state[20];

int pincode;

public:

void get_data();

void show_data();

};

class person { // container

char name [20];

int age;

address resAdd; // contained object

public:

void read_data();

void display_data();

};

The above declaration establishes the relationship: a person has an address.



The containership can be precisely defined as: 

a composition of objects in which a contained 

object is hidden. The access to the contained 

object is only through the container object.



The main advantage of the containership is that it excellently implements 

the encapsulation feature of OOP. The reason being, that the contained 

objects are only accessible through their container object and that too only 

through their interfaces. Therefore, it achieves complete implementation 

hiding. This arrangement of containership can be pictorially represented as 

shown Fig. The diamond indicates the ‘has a’ relationship. 

Fig: representation for aggregation



The containership works well when a class has two clearly 

defined sections: private and public.

However, the usage of such object is rather limited because 

the user can only use the public services offered by the object.

The other requirement could be that the programmer may like 

to add some more features to the implementation to create a 

more powerful class. 

With the existing design, it is not possible because the desired 

implementation is inaccessible because it has been placed in 

the private section of the object by its designer. Thus, the 

class is closed for modification of any kind. It can only be 

used.



The above anomalous situation can be solved 
by inheritance. It is the most central feature of 
the Object Oriented design. 

A class provides a special visibility mode called 
‘protected’ in addition to the private and 
public visibility modes. 

INHERITANCE



The inheritance makes the implementation available to the 

programmer, which was otherwise inaccessible. The 

arrangement is shown in Fig. below.

Fig.  Protected member available through 

inheritance



The base class is closed for outsiders and open 
for extension to the derived class or classes 
through inheritance. This principle is called 
‘Open Close Principle’

The relationship between the base and 
derived class is called ‘ a kind of’ (AKO). For 
instance PQR is a kind of XYZ. We also 
describe that PQR is derived from XYZ. In real 
world, a mango is a kind of fruit and a 
mammal is a kind of animal.

The derived class cannot access the private 
members of base class.



VISIBILITY MODES
We  use the access specifier ‘public’ while specifying 

inheritance. This means that all the public and protected 

members of the base class will also be accessible as public and 

protected members to the derived class. For example, in the 

following declaration, all the public and protected members of 

class XYZ will be accessible as public and protected members 

to class PQR.

class PQR : public XYZ {

:

}; 

Precisely, we can say that in public inheritance:

1. The public members of  base class remain public in the derived 

class.

2. The protected members of base class remain protected in the 

derived class.



One can also use the keyword private in place of keyword public 

as shown below:

class PQR: private XYZ{ 

:

};

In this type of situation, all public and protected members of the 

base class XYZ will  become private members of the derived 

class PQR.

Precisely, we can say that in private inheritance:

1. The public members of  base class become private in the derived 

class.

2. The protected members of base class become private in the 

derived class.



Similarly, we can use the keyword protected while specifying 

inheritance as shown below :

class PQR : protected XYZ { 

:

} ;

In this type of situation, the protected members of the base class 

XYZ become the protected members of the derived class PQR.

Precisely, we can say that in protected inheritance:

1. The public members of  base class  become protected in the 

derived class.

2. The protected members of base class remain protected in the 

derived class.



Fig. . Access control mechanism in class inheritance



TYPES OF INHERITANCE

There are three types of inheritance :

1. Multilevel inheritance

2. Multiple inheritance

3. Graph inheritance



FUNCTION OVERRIDING
One of the major advantages of abstraction 
and encapsulation is that a class separates 
“what from how”.

In simple words, we can say that the interface 
is separated from implementation as shown in 
Fig. 



VIRTUAL FUNCTIONS

void read_data();

The above function ‘read_data()’ is compiled by the compiler such that at run time 

whenever a call to read_data();is made,  a correct correspondence is established 

between the function call and the function. This kind of binding of function call to 

the corresponding function is said to be static binding. In fact the address of the 

function is permanently bound at the compile time.

However, a programmer would not like to statically bind a function defined in base 

class especially when he predicts the function to be redefined in derived class.

Rather he would like to defer the binding to run time so that the correct function out 

of the two may be called. This type of run time binding is supported by C++ 

through virtual keyword.

In a class, a programmer can declare a function as virtual. It is a keyword of C++ 

that precedes a function declaration as shown below:

virtual void read_data();



ROLE OF CONSTRUCTORS AND 
DESTRUCTORS IN INHERITANCE
When a class is derived from a base class, there are two types 

of constructors: 

– constructors of the derived class and 

– the constructors of the base class. 

At the time of creation of an object of derived type, the 

execution of constructors starts from top to down in the sense 

that the constructor of base class is executed before the 

constructor of its derived class.

At the time of destruction of a derived class object, the 

destructors are executed in reverse order i.e. the destructor of 

derived class is executed before the destructor of its base class.



VIRTUAL BASE CLASS
Multiple inheritance has its own disadvantages. When 

a class inherits from two different classes and if both 

the base classes have a same named member then the 

problem of name clashing comes as shown in Fig.

Fig.  problem of name clashing in multiple inheritance.



SUMMARY 
• In a programming language, a function is a basic construct that is used 

for ‘code reuse’. In OOP, ‘code reuse’ is accomplished by two methods: 
containership and inheritance. 

• The containership represents ‘has a’ relationship whereas the 
inheritance represents ‘a kind of’ (ako) relationship. 

• Containership excellently implements encapsulation. In inheritance, the 
base class is closed for modification and open for extension. This 
principle is called ‘Open Closed Principle’. 

• The separation of an interface from its implementation makes it ‘plug 
compatible’.  

• ‘Liskov’s Substitution Principle’ allows a derived class object to be 
substituted in place of an object of its base class. 

• A pure virtual function has no implementation. Inheritance can also be 
used to represent knowledge and carve out different roles that the base 
class can play. 

• Multiple inheritance can lead to creation of graph inheritance.


