
ANSWER KEY FOR PROPGRAMMING IN C++

1. Define classes:
A class is a user-defined blueprint or prototype from which objects are created. It encapsulates data members (variables) and member functions (methods) that operate on the data.
class Car {
public:
    string brand;
    int year;
    
    void display() {
        cout << "Brand: " << brand << ", Year: " << year << endl;
    }
};
2. Explain what is meant by an abstraction?
Abstraction is an OOP concept that hides implementation details and exposes only necessary functionalities. It helps in reducing complexity by showing only the relevant information.
Example: Using a class to define a BankAccount without exposing its internal implementation.
3. Discuss about this operator.
The this operator is a pointer that refers to the current instance of the class. It helps in differentiating instance variables from parameters when they have the same name.
class Test {
private:
    int x;
public:
    void setX(int x) {
        this->x = x;  // 'this' differentiates between instance variable and parameter
    }
};
4. Why array of objects is initiated?
An array of objects is used to store multiple objects of the same class efficiently. It is useful in scenarios where we need to manage a list of similar objects, such as student records or employee details.
class Student {
public:
    string name;
    int age;
};
Student students[3];  // Array of objects
5. Define Inheritance.
Inheritance is an OOP concept where a class (child class) derives properties and behaviors from another class (parent class). It enables code reusability and hierarchy representation.
class Animal {
public:
    void eat() { cout << "Eating..." << endl; }
};
class Dog : public Animal {
public:
    void bark() { cout << "Barking..." << endl; }
};
6. Compare base class and derived class.
· Base Class: The parent class from which attributes and methods are inherited.
· Derived Class: The child class that inherits from the base class and can have additional features or override base class methods.
7. Define abstract base class.
An abstract base class is a class that cannot be instantiated and serves as a blueprint for derived classes. It contains at least one pure virtual function.
class Shape {
public:
    virtual void draw() = 0;  // Pure virtual function
};
8. Explain function overriding.
Function overriding occurs when a derived class provides a specific implementation of a function that is already defined in its base class. It allows polymorphic behavior.
class Base {
public:
    virtual void show() { cout << "Base class" << endl; }
};
class Derived : public Base {
public:
    void show() override { cout << "Derived class" << endl; }
};
9. Describe terminate() function.
The terminate() function in C++ is used to terminate a program abruptly when an exception is not caught. It is defined in <exception> library.
#include <iostream>
#include <exception>
using namespace std;

void customTerminate() {
    cout << "Unhandled exception, program terminating!" << endl;
    exit(1);
}

int main() {
    set_terminate(customTerminate);
    throw 42;  // Unhandled exception
}
10. Discuss about manipulators.
Manipulators in C++ are functions used to format input and output streams. Examples include endl, setw(), setprecision(), etc.
#include <iostream>
#include <iomanip>
using namespace std;
int main() {
    cout << setw(10) << "Hello";  // Sets width
    cout << setprecision(3) << 3.14159;  // Sets precision
}
11. List out the OOPS concept in C++ programming.
· Encapsulation
· Abstraction
· Inheritance
· Polymorphism
12. Outline friend function with example.
A friend function is a function that is not a member of a class but has access to its private and protected members.
class Box {
private:
    int width;
public:
    Box(int w) : width(w) {}
    friend void showWidth(Box b);
};

void showWidth(Box b) {
    cout << "Width: " << b.width << endl;
}

13. Access Specifiers
Access specifiers in C++ determine the accessibility of class members (variables and methods). The three main access specifiers are:
· Public: Members are accessible from anywhere in the program.
· Private: Members are only accessible within the class.
· Protected: Members are accessible within the class and derived classes but not outside.
Example:
#include <iostream>
using namespace std;

class Demo {
private:
    int privateVar;
public:
    int publicVar;
protected:
    int protectedVar;
};

int main() {
    Demo obj;
    obj.publicVar = 10; // Allowed
    // obj.privateVar = 20; // Not Allowed
    // obj.protectedVar = 30; // Not Allowed
    return 0;
}

14. Function Overloading vs. Operator Overloading
	Feature
	Function Overloading
	Operator Overloading

	Definition
	Defining multiple functions with the same name but different parameters.
	Redefining operators (e.g., +, -, *, etc.) to work with user-defined data types.

	Purpose
	Improves code readability by using the same function name for similar operations.
	Enables operators to work with objects.

	Example
	int add(int a, int b); double add(double a, double b);
	Complex operator+(const Complex& obj);


Example of Function Overloading:
#include <iostream>
using namespace std;

class Math {
public:
    int add(int a, int b) { return a + b; }
    double add(double a, double b) { return a + b; }
};

int main() {
    Math obj;
    cout << obj.add(2, 3) << endl;
    cout << obj.add(2.5, 3.5) << endl;
    return 0;
}
Example of Operator Overloading:
#include <iostream>
using namespace std;

class Complex {
public:
    int real, imag;
    Complex(int r, int i) : real(r), imag(i) {}

    Complex operator+(const Complex& obj) {
        return Complex(real + obj.real, imag + obj.imag);
    }
};

int main() {
    Complex c1(2, 3), c2(4, 5);
    Complex c3 = c1 + c2;
    cout << c3.real << " + " << c3.imag << "i" << endl;
    return 0;
}

15. Base and Derived Class Constructor
When a derived class object is created, the base class constructor is executed first, followed by the derived class constructor.
Example:
#include <iostream>
using namespace std;

class Base {
public:
    Base() { cout << "Base Constructor\n"; }
};

class Derived : public Base {
public:
    Derived() { cout << "Derived Constructor\n"; }
};

int main() {
    Derived obj; // Base Constructor → Derived Constructor
    return 0;
}

16. Pure Virtual Functions
A pure virtual function is a function in a base class that must be overridden by derived classes. It is defined using = 0.
Example:
#include <iostream>
using namespace std;

class Shape {
public:
    virtual void draw() = 0; // Pure virtual function
};

class Circle : public Shape {
public:
    void draw() override { cout << "Drawing Circle" << endl; }
};

int main() {
    Circle c;
    c.draw();
    return 0;
}

17. Exception Handling in Derived Classes
When handling exceptions in inheritance, the derived class should catch exceptions before the base class.
Example:
#include <iostream>
using namespace std;

class Base {
public:
    virtual void show() {
        throw "Base Exception";
    }
};

class Derived : public Base {
public:
    void show() override {
        throw "Derived Exception";
    }
};

int main() {
    try {
        Derived obj;
        obj.show();
    } catch (const char* e) {
        cout << "Caught Exception: " << e << endl;
    }
    return 0;
}

18. Constructor and Destructor
· Constructor: A special function called automatically when an object is created.
· Destructor: A special function called automatically when an object is destroyed.
Example:
#include <iostream>
using namespace std;

class Demo {
public:
    Demo() { cout << "Constructor called\n"; }
    ~Demo() { cout << "Destructor called\n"; }
};

int main() {
    Demo obj;
    return 0;
}
Output:
sql
CopyEdit
Constructor called  
Destructor called  

19. Formatted I/O with ios Class Functions
The ios class in C++ provides functions for formatting input and output.
Example:
#include <iostream>
#include <iomanip>
using namespace std;

int main() {
    cout << setw(10) << setfill('*') << 25 << endl;  // Width = 10, Fill = '*'
    cout << setprecision(3) << 3.1415926535 << endl; // Precision = 3
    return 0;
}
Output:
markdown
CopyEdit
********25  
3.14  

20. Various OOP Concepts with Examples
Object-Oriented Programming (OOP) is a programming paradigm based on objects and classes. The key OOP concepts are:
1. Encapsulation: Wrapping data and methods together in a single unit (class).
2. Abstraction: Hiding implementation details and exposing only necessary functionality.
3. Inheritance: Deriving new classes from existing ones to promote code reuse.
4. Polymorphism: Ability to take multiple forms (Function Overloading, Operator Overloading, and Function Overriding).
Example:
#include <iostream>
using namespace std;

// Encapsulation
class Car {
private:
    string model;
public:
    void setModel(string m) { model = m; } // Abstraction (hiding details)
    string getModel() { return model; }
};

// Inheritance
class ElectricCar : public Car {
public:
    void charge() { cout << "Charging the car...\n"; }
};

// Polymorphism (Function Overloading)
class Math {
public:
    int add(int a, int b) { return a + b; }
    double add(double a, double b) { return a + b; }
};

int main() {
    ElectricCar myCar;
    myCar.setModel("Tesla Model X");
    cout << "Car Model: " << myCar.getModel() << endl;
    myCar.charge();

    Math obj;
    cout << "Sum: " << obj.add(5, 10) << endl;
    cout << "Sum: " << obj.add(3.5, 2.5) << endl;

    return 0;
}

21. Function Overloading with Example
Function overloading allows multiple functions with the same name but different parameters.
Example:
#include <iostream>
using namespace std;

class Math {
public:
    int add(int a, int b) { return a + b; }
    double add(double a, double b) { return a + b; }
    int add(int a, int b, int c) { return a + b + c; }
};

int main() {
    Math obj;
    cout << obj.add(2, 3) << endl;       // Calls int add(int, int)
    cout << obj.add(2.5, 3.5) << endl;   // Calls double add(double, double)
    cout << obj.add(1, 2, 3) << endl;    // Calls int add(int, int, int)
    return 0;
}

22. Different Types of Inheritance
Inheritance allows one class to acquire the properties of another. Types of inheritance:
1. Single Inheritance: A derived class inherits from a single base class.
2. Multiple Inheritance: A derived class inherits from more than one base class.
3. Multilevel Inheritance: A derived class inherits from another derived class.
4. Hierarchical Inheritance: Multiple classes inherit from a single base class.
5. Hybrid Inheritance: Combination of multiple and multilevel inheritance.
Example:
#include <iostream>
using namespace std;

// Single Inheritance
class Parent {
public:
    void display() { cout << "Parent Class\n"; }
};

class Child : public Parent {
public:
    void show() { cout << "Child Class\n"; }
};

int main() {
    Child obj;
    obj.display();
    obj.show();
    return 0;
}

23. Function Overriding with Example
Function overriding allows a derived class to modify the behavior of a function defined in the base class.
Example:
#include <iostream>
using namespace std;

class Parent {
public:
    virtual void show() { cout << "Parent class function\n"; }
};

class Child : public Parent {
public:
    void show() override { cout << "Child class function\n"; }
};

int main() {
    Parent* p;
    Child c;
    p = &c;
    p->show(); // Calls Child class function (Runtime Polymorphism)
    return 0;
}
Output:
kotlin
CopyEdit
Child class function

24. Exception Handling in Detail
Exception handling in C++ is done using try, catch, and throw.
Types of Exceptions:
1. Standard Exceptions: C++ provides built-in exception classes.
2. User-Defined Exceptions: Custom exceptions created using classes.
3. Multiple Catch Blocks: Handling different exception types separately.
4. Exception in Inheritance: Derived class exceptions should be caught first.
Example of Standard Exception Handling:
#include <iostream>
using namespace std;

int main() {
    try {
        int a = 10, b = 0;
        if (b == 0)
            throw "Division by zero error!";
        cout << a / b;
    } catch (const char* msg) {
        cout << "Exception caught: " << msg << endl;
    }
    return 0;
}
Example of User-Defined Exception Handling:
#include <iostream>
using namespace std;

class MyException : public exception {
public:
    const char* what() const throw() {
        return "Custom Exception Occurred!";
    }
};

int main() {
    try {
        throw MyException();
    } catch (MyException& e) {
        cout << e.what() << endl;
    }
    return 0;
}

