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1. Introduction to OOP:

o OOP is a programming paradigm that revolves around the concept of "objects."
o Objects are instances of classes that encapsulate data and behavior.

2. Four Pillars of OOP:

o Encapsulation: Bundling data (attributes) and methods (functions) that operate on the
data within a single unit (class).

o Inheritance: Ability of a class to inherit attributes and methods from another class,
facilitating code reuse.

o Polymorphism: Refers to the ability of different objects to respond to the same
message or method call in different ways.

o Abstraction: Hiding complex implementation details and showing only the necessary
features of an object.

3. Key Concepts in OOP:

o Classes and Objects: Classes are blueprints for creating objects, defining their
structure and behavior.

o Attributes and Methods: Attributes represent the data stored within an object, while
methods define the behavior of the object.

o Constructor: Special method used for initializing objects when they are created.

o Inheritance: Establishes a relationship between a base class (superclass) and a
derived class (subclass).

o Polymorphism: Allows objects of different classes to be treated as objects of a
common superclass.

4. Benefits of OOP:

o Modularity: Encourages breaking down complex problems into smaller, manageable
parts (objects).

o Reusability: Code can be reused through inheritance and composition.

o Flexibility: OOP allows for easy modification and extension of code.
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o Easier Maintenance: Changes to one part of the code do not affect other parts if
encapsulation is properly implemented.

5. Common OOP Languages:

o Java: Strongly-typed language with a rich set of OOP features.

o C++: Powerful language with support for both procedural and object-oriented
programming.

o Python: Dynamically-typed language known for its simplicity and readability in OOP.

6. Best Practices in OOP:

o Follow SOLID principles: Single Responsibility, Open/Closed, Liskov Substitution,
Interface Segregation, Dependency Inversion.
o Use Design Patterns: Reusable solutions to common problems in software design.

By understanding and applying the principles of Object-Oriented Programming, developers can
create more organized, scalable, and maintainable code.
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