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Features of OOP
“eObject-Oriented Programming (OOP) is a

programming paradigm based on the concept of

objects, which encapsulate data and behavior.

* The key features of OOP include
* Encapsulation
* Abstraction
* Inheritance
* Polymorphism
* Class and Object
* Message Passing
* Dynamic Binding (Late Binding)
* Modularity
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Bundling data (variables) and methods (functions) that operate on the data into a single unit
(class). It also restricts direct access to some components, which helps in data hiding.

class Bamkaccount {
private strimg accountMumber;

private double balance;

public eBankaccount{strimg accountMumber, double balance) {
this.accountlumber = accountMumber;

this.balance = balance;

public woid deposit(double amount) {
balance += amount; T

H public class Main {

public static wold main(string[] args) {
blic wvoid withdraw{double t
e raw(dou amount) { BankAccount account = new BankAccount("123456", S5888),
if {amount <= balance) { B
account.deposit{iaaa);

balance -= amoumnt;

o e i system.out.println{“Balance: " + accoumt.getBalance()); output: co88
system.out.printlnd“Insufficient fumds"™}); ¥

3 H

public double geteBalancel) {

return balance;

¥

}
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Hiding the complex implementation details and exposing only the necessary parts of an
object’s functionality to simplify usage.

gbstract class vehicle {

abstract void startEngine(); Abstract method
Y A Usage
public class Main {
class Car extends Vehicle { public static wvoid main(string[] args) {
goverride Vehicle myCar = new Car();
vold starteEngine() { myCar.startengine{}; Dutput: C L
system.out.println{"Car engine started");
h Vehicle myBike = new Bike();
¥ myEike.startEngine(); pgutput: Bike engine starited
h
class Bike extends wehicle { }
goverride
vold starteEngine() {
system.out.println{"Bike engine started");
¥
¥
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‘ Enabling a new class (child/subclass) to acquire the properties
and behavior of an existing class (parent/superclass), promoting

o’
: code reuse and hierarchical relationships.
Dog
class animal { class Cat extends Animal {
Sstring name; public Cat(String name) {
super{name’};
public animal{string name) { H
this.name = name;
H goverride
public void speak() {
public woid speak() { system.out.println{name + " says Meow!");
system.out.primtln{“Animal makes a soumnd™}; 1
! }

clas=s Dog extends Animal { public-cl"s main {
[= ] Ha

public Dog(string name} { ] ] B B B
public static veoid main(string[] args) {

super{name} ;
Dog dog = new Dog{"Buddy”);

cat cat = new Cat("kKitty");
goverride

public woid speak() { dog.speak();

] [ ]

E [
L=
0

system.out.primtln{mame + " says Bark!"); B
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Allowing objects to be treated as instances of their
parent class while maintaining their own unique
‘ behaviors. It enables method overloading (same
function name, different parameters) and method
overriding (redefining a method in a subclass).

class Bird { o oo (1
public void sound() { public class mMain { public static veid main(string[] args) {
public static woid makeSound(Object animal) { ) ) )
system.out.println{"chirp®}; . . . o Bird bird = new Bird();
if {animal instanceocf Bird) {

. {(Bird) animal).sound(); Dog dog = new Dog();
} T else if {(animal instanceocf Dog) {
{({Dog) animal}.sound(}; makesound{bird); putput: Chirp
class Dog {
public void sound() { ; ! makeSound(dog) ; Dutput: Bare
system.out.printlng“Bark"); ¥
¥ ¥
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i_ a | OB ‘ an object is an instance of a class with its

Rossh Cycle own state and behavior.
()bj.t'rls
class Car {
Strimg brand; s age
String model; public class Main {
public static woid main(string[] args) {
public Car(string brand, String model) { Car carl = new Car{"Toyota", "Camry"”)};
this.brand = brand; Car car2 = new Car{"Honda", "Civic");

this.model = model;

} carl.displayinfo(); putput: Ce Toyota
car2.displayinfo{); putput: Ct H a
public wvoid displayInfol) 1 H
system.out.println{“Car: " + bramd + " " + model); }
¥
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‘ Objects interact with each other by calling
ODjectA DRechB methods and exchanging data, allowing
modular and structured program design.
Sending Object Receiving Object

Message Passing

vt Interviewdit

class Student {
string name; public void introduceStudent({Student studemt) {
system.out.println("I am " + name + ", amnd this is my student.");

public Student({string name) { student.greet(};
this.name = name; J:

public wvoid greet() {

System.out.println{"Helle, my name is " + name);
} public class Main {

1 public static wold main(string[] args) {
Student student = new Studemt{"Alice"};

class Teacher { Teacher teacher = new Teacher{“"Mr. John");

String name;

teacher.introduceStudent{student);
public Teacher{string name) {

this.name = name; ¥
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The code to be executed for a function call is determined at runtime, which enables flexibility in
method overriding.

class Rectangle extends Shape {

class shape {
double length, width;

public void area() {
system.out.printin{"calculating area...”); public Rectangle(double length, double width) o
H this.length = length;
this.width = width;

class Circle extends Shape { - d
oY ErT1Oe

Lns e public woid area() {
system.out.primtln{“Rectangle area: " + (length * widith)};

public Circle{double radius) { H

this.radius = radius; H
}- —

public class Main |

goverride public static wvolid main{string[] args) {
public void area() { shape shapel = new Circle(s);

system.out.println{"circle area: " + (3.14 * radius * radius)); Shape shapel = new Rectangle{4, 6);
1

shapel.areal}; putput: Circle area 5.5

shape2.area(}; Dutput: Rectangle area: 24
¥
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Complex Problem Modules

Modularization
Person.java (Module)
java
public class Person {
private String name;

private int age;

public Person{String name, int age} {
this.name = name;
this.age = age;

public wvoid greet() {

system.out.println("Hi, I am " + name + “ and I am "

18-02-2025

Modularity

Breaking down a

& Copy ¥ Edit

Main.java (Main Program)

java

public class Main {

program

public static wvoid main(String[] args) {

Person pl = new Person{“Jochm", 38);

pl.greet(); output:

+ age + " years old."); T
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smaller,

‘ manageable, and reusable components, making
development and maintenance easier
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