Introduction to C++
[bookmark: _GoBack]C++ is a powerful, general-purpose programming language used to develop a wide range of software applications. It is widely used in systems programming, game development, embedded systems, desktop applications, and high-performance computing.
C++ is known for its speed, efficiency, and flexibility. It supports multiple programming paradigms, including procedural programming, object-oriented programming (OOP), and generic programming. Because of these capabilities, C++ remains one of the most important programming languages in modern software development.
History of C++
C++ was developed by Bjarne Stroustrup at Bell Laboratories in the early 1980s. The language was created as an extension of the C programming language with additional features that support object-oriented programming.
The development of C++ followed several important stages:
· 1979 – Bjarne Stroustrup began working on a language called C with Classes to improve the C language by adding object-oriented features.
· 1983 – The language was renamed C++, where "++" comes from the C increment operator, meaning improvement or advancement of C.
· 1985 – The first commercial release of C++ and the first edition of the book The C++ Programming Language were published.
· 1998 – The first international standard of C++ (C++98) was established.
· Later versions such as C++11, C++14, C++17, and C++20 introduced modern features that improved performance, safety, and usability.
Today, C++ is maintained by the International Organization for Standardization (ISO) and continues to evolve as a modern programming language.
Features of C++
C++ has several important features that make it widely used in software development.
Key features include:
· High performance – C++ programs execute very fast and are suitable for performance-critical applications.
· Object-Oriented Programming – Supports concepts such as classes, objects, inheritance, and polymorphism.
· Portability – C++ programs can run on many different platforms with minimal changes.
· Rich standard library – Provides many built-in functions, data structures, and algorithms.
· Memory control – Programmers can manage memory directly using pointers and dynamic allocation.
· Compatibility with C – Many C programs can be compiled using a C++ compiler.
Structure of a Basic C++ Program
A typical C++ program consists of several basic components such as header files, the main function, and program statements.
Example:
 
#include <iostream>
using namespace std;
int main() 
{
    cout << "Hello, World!";
    return 0;
}
Explanation of the program:
1. #include <iostream>
This line includes the input-output stream library, which allows the program to display output and receive input.
2. using namespace std;
This statement allows the program to use standard library features without repeatedly writing std::.
3. int main()
This is the main function, where program execution begins.
4. cout << "Hello, World!";
This statement displays the text Hello, World! on the screen.
5. return 0;
This indicates that the program finished successfully.
Basic Syntax Rules in C++
C++ follows certain rules when writing programs. These rules help the compiler understand the code.
Important syntax rules include:
· Every statement usually ends with a semicolon (;).
· C++ is case sensitive, meaning Variable and variable are different.
· Programs are written using functions, and execution begins in the main() function.
· Blocks of code are enclosed within curly braces { }.
· Comments can be used to explain the code.
Example of comments:
 
// This is a single-line comment

/* This is a
   multi-line comment */
 
Input and Output in C++
C++ uses cin and cout for user interaction.
Example:
 
#include <iostream>
using namespace std;

int main() {
    int number;

    cout << "Enter a number: ";
    cin >> number;

    cout << "You entered: " << number;

    return 0;
}
 
Explanation:
· cout displays information on the screen.
· cin reads input from the user.
Variables and Data Types
A variable is a named storage location used to store data in a program.
Common C++ data types include:
· int – stores whole numbers
· float – stores decimal numbers
· double – stores larger decimal numbers
· char – stores a single character
· string – stores text
· bool – stores true or false values
Example:
int age = 20;
float price = 15.5;
char grade = 'A';
string name = "Alice";
bool status = true;
Control Structures
Control structures determine how program instructions are executed.
Conditional Statements
Conditional statements allow the program to make decisions.
Example:
int number = 10;
if (number > 0) 
{
    cout << "Positive number";
}
Loops
Loops allow a program to repeat a set of instructions.
Example of a for loop:
for (int i = 1; i <= 5; i++)
{
    cout << i << endl;
}
Example of a while loop:
int i = 1;
while (i <= 5)
{
    cout << i << endl;
    i++;
}
Functions in C++
A function is a block of code designed to perform a specific task.
Example:
#include <iostream>
using namespace std;
void greet() 
{
    cout << "Welcome to C++ programming!";
}
int main() 
{
    greet();
    return 0;
}
Functions help make programs modular, organized, and reusable.
Object-Oriented Programming in C++
One of the most important features of C++ is Object-Oriented Programming (OOP).
OOP is based on the concept of objects, which represent real-world entities.
Important OOP concepts include:
· Class – a blueprint for creating objects
· Object – an instance of a class
· Encapsulation – hiding data inside a class
· Inheritance – creating new classes from existing ones
· Polymorphism – allowing objects to behave in different ways
Example:
#include <iostream>
using namespace std;
class Student 
{
public:
    string name;
    void display() 
     {
        cout << "Student Name: " << name;
     }
};
int main() 
{
    Student s;
    s.name = "John";
    s.display();
    return 0;
}
Applications of C++
C++ is widely used in many areas of computing.
Common applications include:
· Operating systems
· Game development
· Embedded systems
· Desktop applications
· Database systems
· Financial systems
· Scientific simulations
Many well-known systems and software applications are written partly or entirely in C++.
Conclusion
C++ is a powerful and versatile programming language that combines efficiency, flexibility, and advanced programming features. Its support for both procedural and object-oriented programming makes it suitable for beginners as well as professional developers.
Learning C++ provides a strong foundation for understanding programming concepts such as data structures, algorithms, and software design. Because of its speed and control over system resources, C++ continues to play a major role in modern software development.

