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Multi-Level Inheritance
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Multilevel Inheritance in C++ is the process of deriving a class from another derived class. When
one class inherits another class it is further inherited by another class. It is known as multi-level

inheritance.

For example, if we take Grandfather as a base class then Father is the derived class that has
features of Grandfather and then Child is the also derived class that is derived from the sub-class

Father which inherits all the features of Father.
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Multi-Level Inheritance

Class A Base Class

class A // base class

15

) class B : access_specifier A // derived class

Intermediate Class

— > ;
class C : access_specifier B // derived from derived class B
{
CSI S

{ Class C Subclass

Class B
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Example : Multi-Level code

muitilevel inhentance.cpp 33 public :

1 /7 Ces progranm to in.'.p!rme.'n( 34 void get_C_data()

2 // Multilevel Inheritance 358 {

3 #include <bits/stdc++.h> i o

4  using namespace std; 36 cout << "Enter value of c: “;

5 37 cin »> ¢;

6 // single buse class -

7H class A { ;g }

8 | public: . .

9 int a; 40 // function to print sum

10 void get_A_data() 41 void sum()

ng  { 426 {

12 cout << “Enter value of a: “; 43 int ans @ a4 b+ ¢i

13 cin »> a; X :

14 + } 44 cout << "sum: " << ans;

5% ) 45 + }

16 L

17 // derived class from base class % }, .

18E] class B : public A { 47 int main()

19 | public: 48H] {

gg ln:db; SN 49 // object of sub class
void get_B_data 2

28 ( 50 C obj;

23 cout << "Enter value of b: "; 51

24 cin »> b 52 obj.get_A_data();

25 } 53 obj.get_B_data();

:g 224 ) 54 obj.get_C_data();

28 // derived from class derivel 55 obj.sum();

29H class € : public B { 56 return 0;

30 | private: 57 L )

n| e cslearnerr.com :;
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Output

m | E:\Progrﬁ&l%a{ﬁ%ﬁﬁl@ﬂminheritance.exe

Enter value of a: 2
Enter value of
Enter value of

exited after 17.09 seconds with return value @
y key to continue .
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Multiple Inheritance

Multiple Inheritance is a feature of C++ where a class can inherit from more than one
classes. The constructors of inherited classes are called in the same order in which they are
inherited. For example, in the following program, B’s constructor is called before A’s constructor.

A class can be derived from more than one base class.

Eg:

(i) A CHILD class is derived from FATHER and MOTHER class
(ii) A PETROL class is derived from LIQUID and FUEL class.

cslearnerr.com


cslearnerr.com


Syntax :

class A

{
}s
class B

{

¥
class C: public A,public B

---------
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Example:

1 ginclude<iostream>

2 using namespace std;

3

4 class A

5t {

6 | public:

7| A() { cout << "A's constructor called" << endl; } B's constructor called
8Ly A tructor called

)

9
10 class B

11 {
12 | public:

13 | B() { cout << "B's constructor called" << endl; }
14 - };
15

16 class C: public B, public A Note the order
17 |

18 | public:
19 | C() { cout << "C's constructor called” << endl; }
20" );
21
22  dint main()
236 {
24 € C3
25 return 0;
26 -}

N
~
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Hierarchical Inheritance

In Hierarchical inheritance, more than one sub-class inherits the property of a single base class.
There is one base class and multiple derived classes.

Several other classes inherit the derived classes as well.
Hierarchical structures thus form a tree-like structure.

It is similar to that, mango and apple both are fruits; both inherit the property of fruit.

Fruit will be the Base class, and mango and apple are sub-classes.




Hierarchical Inheritance
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The below diagram shows, Class A is a Base
class, B is a subclass inherited from class A,
and Cis a subclass it also inherits from class A.

Similarly, if another subclass inherits property
from B class and so on then there will be a
hierarchy, and a tree-like structure is formed.
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Example code

1 // C++ program for Hierarchical Inheritance

2 #include<iostream>

3  using namespace std; 25 }

4

5 class A //superclass A 26 }s

68 { 27

7 | public: 28 int main() {

g void Sh‘t’”—f(i { — 29 | Bb; // b is object of class B
10 ) e 30 | cout<<"calling from B: "<<endl;
12 class B : public A //subclass B 32 | b.show A();

138 { 33

14 | public: . = :

151 void show BO) { 34 | C c; /{ c 1§ object of 5Lass C
16 cout<<"class B"<<endl; 35 | cout<<"calling from C: "<<endl;
17 + ) 36 | c.show C();

ig }; 37 | c.show_A();

20 class C : public A //subclass C 38 return 9;

21H { 39 L}

22 | public: 40 |

23H void show_C() { o

24 cout<<"class C"<<endl;

25 p
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Example

i E:‘\Programming—LectgﬁlﬁﬂigﬁrmL;T%Q:mxe

calling from B:

from C:

exited after @.08278
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Hybrid Inheritance

The inheritance in which the derivation of a class involves more than one form of any
inheritance is called hybrid inheritance.

Basically C++ hybrid inheritance is combination of two or more types of inheritance.

It can also be called multi path inheritance.

The hybrid is combination of single inheritance and multiple inheritance. Hybrid inheritance is
used in a situation where we need to apply more than one inheritance in a program.
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Hybrid Inheritance

class A

ClassA | e
b
class B : public A
{
e\ A A — };
A I\ class €

Chex 8 . Class C (

: 9

) class D : public B, public €

Class D {

cslearnerr.com As shown in block diagram class B is derived from class A which

is single inheritance and then Class D is inherited from B and
class C which is multiple inheritance. So single inheritance and
multiple inheritance jointly results in hybrid inheritance.
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