Delegation and Inheritance in C++

Delegation and inheritance are two fundamental concepts in object-oriented programming
(OOP), and C++ provides robust mechanisms to implement both. These concepts play a
crucial role in designing reusable, modular, and maintainable code. Below is an explanation
of how delegation and inheritance are used in C++.

Inheritance in C++

Inheritance allows one class (called the derived class) to inherit properties and behavior (data
members and member functions) from another class (called the base class). This mechanism
is fundamental to code reuse and establishing relationships between classes. It models the "is-
a" relationship. For instance, if Dog is a type of Animal, the Dog class can inherit from the
Animal class.

Syntax
class Base {
public:

void display() {

std::cout << "Base class display" << std::endl;

class Derived : public Base {
public:
void displayDerived() {

std::cout << "Derived class display" << std::end],;
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In the example above, the Derived class inherits from the Base class. It can directly use Base
class's public and protected members while adding its own functionality.

Types of Inheritance
1. Single Inheritance: Inherits from one base class.
2. Multiple Inheritance: Inherits from multiple base classes.

3. Multilevel Inheritance: A chain of inheritance where a derived class becomes the
base for another derived class.

4. Hierarchical Inheritance: Multiple classes inherit from a single base class.

5. Hybrid Inheritance: A mix of the above types.



Key Points

e Access specifiers (public, protected, private) determine how base class members are
accessed in the derived class.

o The base class constructor is called before the derived class constructor.

e Virtual functions enable runtime polymorphism, allowing dynamic dispatch of
overridden functions in the derived class.

Delegation in C++

Delegation involves an object passing a task to another object. This is commonly achieved in
C++ using composition, where one class contains an instance of another class and delegates
specific responsibilities to it. Delegation models a "has-a" relationship, and it is used to
achieve greater flexibility and avoid the pitfalls of excessive inheritance.

Syntax
class Worker {
public:
void performTask() {

std::cout << "Task performed by Worker" << std::endl;

class Manager {
private:

Worker worker;
public:

void assignTask() {

worker.performTask(); // Delegation
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In this example, the Manager class delegates the task to the Worker class by using its
performTask method.

Advantages of Delegation

1. Encapsulation: Keeps responsibilities separate by assigning tasks to specific objects.



2. Flexibility: Allows the behavior to be changed dynamically by substituting objects.

3. Avoidance of Inheritance Overuse: Prevents a complex and rigid class hierarchy.

Choosing Between Delegation and Inheritance

While inheritance is a powerful tool for extending functionality, it should be used judiciously.
Overusing inheritance can lead to tightly coupled code and fragile hierarchies. Delegation, on
the other hand, promotes loose coupling and encapsulation, making it a better choice when
behavior sharing is preferred over a strict "is-a" relationship.

In modern C++ design, the principle of "composition over inheritance" encourages the use of
delegation where possible. However, inheritance remains essential for scenarios requiring
polymorphism and hierarchical relationships.

In conclusion, both delegation and inheritance are indispensable tools in C++ programming.
The choice between them depends on the specific requirements of the application, the desired
level of coupling, and the need for flexibility in the codebase. Understanding their nuances
and best practices is critical for writing efficient and maintainable C++ programs.



