[bookmark: X4284d18fd05b60c766e35a9daaab80285bc4911]C++ Program Demonstrating the 7 OOP Concepts
This document contains a single C++ program that combines all the major 7 Object-Oriented Programming (OOP) concepts: 1. Class 2. Object 3. Encapsulation 4. Abstraction 5. Inheritance 6. Polymorphism 7. Dynamic Binding
Each important line is clearly commented to explain which concept it represents.

[bookmark: Xdeda899f0bcea6ca37bef3bb180815c8a2fc8cf]✅ Complete C++ Program (With Line‑by‑Line Comments)
#include <iostream>                 // Allows input and output
using namespace std;                // Allows us to use standard names like cout without std::

// ===============================
// ABSTRACTION
// ===============================
// Abstract base class (cannot be instantiated directly)
class Person {
protected:
    string name;                    // ENCAPSULATION: protected data member

public:
    // Constructor
    Person(string n) {
        name = n;
    }

    // Pure virtual function → makes this class ABSTRACT
    virtual void work() = 0;        // ABSTRACTION + POLYMORPHISM

    // Virtual destructor (good practice)
    virtual ~Person() {}
};

// ===============================
// INHERITANCE
// ===============================
// Teacher class inherits from Person
class Teacher : public Person {
private:
    double salary;                  // ENCAPSULATION: private data

public:
    // Constructor using base class constructor
    Teacher(string n, double s) : Person(n) {
        salary = s;
    }

    // Setter method (ENCAPSULATION)
    void setSalary(double s) {
        salary = s;
    }

    // Getter method (ENCAPSULATION)
    double getSalary() {
        return salary;
    }

    // Overriding the abstract method (POLYMORPHISM)
    void work() override {
        cout << name << " is teaching students." << endl;
    }
};

// ===============================
// INHERITANCE
// ===============================
// Developer class also inherits from Person
class Developer : public Person {
public:
    Developer(string n) : Person(n) {}

    // Overriding the same function differently (POLYMORPHISM)
    void work() override {
        cout << name << " is developing software." << endl;
    }
};

// ===============================
// MAIN FUNCTION
// ===============================
int main() {

    // OBJECTS created from classes (OBJECT CONCEPT)
    Teacher t1("Mbuste", 500000);
    Developer d1("Aline");

    // Base class pointers (POLYMORPHISM + DYNAMIC BINDING)
    Person* p1 = &t1;                // Person pointer pointing to Teacher object
    Person* p2 = &d1;                // Person pointer pointing to Developer object

    // Dynamic binding happens here (decided at runtime)
    p1->work();                      // Calls Teacher's version of work()
    p2->work();                      // Calls Developer's version of work()

    // Encapsulation through getter
    cout << "Teacher salary: " << t1.getSalary() << " RWF" << endl;

    return 0;                        // End of program
}

[bookmark: Xc68f7d3206cec15f2c4fce5812e60898b29c606]
🧠 How Each OOP Concept Appears in This Program
[bookmark: class]1. Class
Person, Teacher, and Developer are all classes.
[bookmark: object]2. Object
t1 and d1 are objects created from classes.
[bookmark: encapsulation]3. Encapsulation
Private/protected variables (salary, name) accessed using public methods (getSalary, setSalary).
[bookmark: abstraction]4. Abstraction
Person contains a pure virtual function making it an abstract class.
[bookmark: inheritance]5. Inheritance
Teacher and Developer inherit from Person.
[bookmark: polymorphism]6. Polymorphism
Both classes redefine work() differently.
[bookmark: dynamic-binding]7. Dynamic Binding
Person* p1 and p2 call the correct work() method at runtime.

[bookmark: suggested-student-tasks]✅ Class
A class is a blueprint or template used to create objects. It defines data (variables) and functions (methods).

✅ Object
An object is an instance of a class. It represents a real-world entity and can use the class’s data and functions.



✅ Encapsulation
Encapsulation is wrapping data and methods together in a class and protecting data using access specifiers (private, protected, public).

✅ Abstraction
Abstraction means showing only essential features and hiding implementation details from the user.

✅ Inheritance
Inheritance allows one class to acquire the properties and methods of another class.

✅ Polymorphism
Polymorphism means “many forms” — the same function name can behave differently for different objects.

✅ Dynamic Binding
Dynamic binding means the function call is decided at runtime, not compile time (usually using virtual functions).

