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Introduction to Object oriented programing concepts and JAVA

Introduction:

As the name suggests, OOPs refers to languages that use objects in programming. It is a
programming approach that focuses on organizing code around objects rather than functions
and procedures.

Definition:

OOP is a programming paradigm that organizes code into objects. These objects contain data
and functions that operate on the data.

OOP is a method of implementation in which programs are organized as a collection of
objects that communicate with each other to perform tasks.

Features of OOP:

1.
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Focus is more on rather than functions or procedures.

Programs are divided into entities known as objects.

New data items and functions can be easily added whenever required.
The bottom up approach is followed in program design.

Objects communicate with each other through function calls.

The basic concepts of oops are:

Object:

It is a basic unit of oops that represents a real word entity. It is a instance of a class
that contains data and methods to perform tasks. An object has a unique identity,
specific properties and the ability to interact with other objects.

Example: A car is an example of an object. It has data members that store information
about it, such as height, weight, no of doors, engine capacity , speed. A car is also
have methods that define what it can do. Some of these methods are drive, park, race,
start and stop.

Class:

A class is a blueprint or template for creating objects in Object-Oriented
Programming (OOP). It defines properties (attributes) and behaviours (methods) that
the objects instantiated from it will have.

Example: A car class may have data members like color, model, and speed and
methods like accelerate(), brake(), steer().

Encapsulation: It combines data and functions into single unit called a class. It ensures
that the data inside an object is hidden from direct access by external code.



d)

Example: Encapsulation is widely used in real-world applications, such as ATM
machines, where sensitive data like account balance is hidden and can only be
accessed through secure methods.

Abstraction: Abstraction is an Object-Oriented Programming (OOP) principle that
hides implementation details and only shows the essential features of an object.
Example: Abstraction is widely used in real-world applications. A great example is an
online payment system where the user interacts with a simple interface (Pay Now
button) without knowing the complex transaction processing details behind it.
Inheritance: Inheritance is an OOP (Object-Oriented Programming) concept where a
child class (subclass) acquires properties and behaviours (methods) from a parent
class (superclass).

Example: Inheritance is commonly used in corporate applications like an Employee
Management System where different types of employees (e.g., Full-Time, Part-Time,
Contract) share common properties but have specific behaviours.

Polymorphism: Polymorphism means "many forms™ and allows a method to perform
different behaviours based on the object that is calling it.

Example: Polymorphism is widely used in real-world applications, such as a
transportation system, where different types of vehicles (Car, Plane, Ship) have the
same method name but behave differently.

Advantages of OOPs

Simplicity

Modularity

Modifiability

Extensibility

Maintainability

Reusability

Security

Scalability

Supports real world modelling

10 Supports multiple programming concepts
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Disadvantages of OOPs

Higher complexity

Slower execution

Not suitable for all problems
More memory usage

Longer development time
Requires more testing
Increased learning curve
Overhead in small project
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Applications of OOPs

Web Development

Used in websites like Amazon, Flipkart.

Helps in user management, payments, and shopping carts.
Mobile Apps B

Android apps (Java/Kotlin) and iOS apps (Swift).

Used in WhatsApp, Instagram, Uber, etc.

Game Development g4

Used in Unity (C#), Unreal Engine (C++).

Helps create game characters, weapons, and levels.
Banking Systems

Manages customer accounts, transactions, and security.
Used in online banking apps like PayPal, Google Pay.
E-Commerce &

Handles product listings, payments, and customer profiles.
Used in Amazon, eBay, and Shopify.

Healthcare Systems [

Manages patient records, doctor appointments, billing.
Used in hospital management software.

Artificial Intelligence (Al) & Machine Learning (ML) (=]
Used in chatbots, face recognition, and recommendation systems.
Libraries like TensorFlow, Scikit-learn use OOP.
Cybersecurity & Encryption s

Protects sensitive data in firewalls and antivirus software.
Used in password managers and VPNS.

Embedded Systems & 10T ¥

Used in smart home devices like Alexa, Google Nest.

Helps in self-driving cars, security cameras, and automation.

10. Database Management B



e Used in databases like MongoDB, PostgreSQL.

e Helps in storing and retrieving data efficiently.

Comparision of POP and OOP

Here's the content from the provided image organized in table format:

Procedure Oriented Programming
(POP)

Object Oriented Programming (OOP)

Follows a top-down approach where the
main problem is broken into smaller sub-
problems.

Follows a bottom-up approach where
objects are defined first and then
combined to form a program.

Focuses on algorithms and control flow.

Focuses on objects and data.

The program is divided into functions,
submodules, or procedures.

The program is structured using classes
and objects.

Emphasis is on the algorithm to solve a
problem.

Emphasizes on data rather than the
algorithm.

Data is shared globally and hence it is less
secure.

Increased data security and integrity.

It is difficult to add new data and functions.

New data and functions can be easily
added without affecting existing code.

It is complex to maintain and modify
programs as they grow larger.

Enhances code maintainability and
modification due to modular design.

Most functions share global data without
restrictions.

Data is hidden and can only be accessed
through defined methods.

Does not support software reuse, requiring
code to be rewritten.

Encourages code reuse through
inheritance and modular design.

Uses function calls to execute operations.

Uses message passing between objects to
interact with each other.

No encapsulation. Data and functions are
separate.

Encapsulation binds data and functions
within objects to ensure better protection.

Does not support inheritance. Code must be
rewritten if needed elsewhere.

Supports inheritance by allowing new
classes to reuse properties of existing
classes.

Mostly used in early programming
languages.

Used in modern software development for
web, mobile, and enterprise applications.




Difficult to handle real-world problems as | Well-suited for real-world applications

data and functions are separate. where data security and modularity are
essential.
Less flexible for scalable applications. More flexible for scalable applications, as

new features can be added easily.

Examples: C, Pascal, FORTRAN, COBOL | Examples: C++, Java, Python, C#,
JavaScript

Introduction to Java:

Java is a widely-used, general-purpose, object-oriented programming language developed by
James Gosling at Sun Microsystems in 1995. It is designed to be platform-independent,
meaning code written in Java can run on any system with a Java Virtual Machine (JVM),
regardless of its underlying hardware or operating system. Java is renowned for its simplicity,
readability, and portability, making it a popular choice among developers.

Features of Java:

« Platform Independence: Java uses the principle "Write Once, Run Anywhere"
(WORA), enabled through the JVM, which compiles source code into bytecode
executable across different operating systems.

e Object-Oriented: Java revolves around objects and classes, allowing programmers to
create reusable and modular software components.

« Robust and Secure: Java offers extensive error handling, type checking, and runtime
verification, making applications secure and reliable.

o Multithreaded: It supports multithreading, allowing multiple tasks to run
concurrently within the same program, improving performance and responsiveness.

e Automatic Memory Management: Java provides automatic garbage collection,
which frees developers from manual memory management.

e Rich Standard Library: Java includes a comprehensive standard library (Java API)
for tasks such as networking, database connectivity, GUI development, file handling,
and more.

Applications of Java:

e Web Applications: Java is widely used for developing robust server-side web
applications through frameworks like Spring, Servlet, and JSP.

« Mobile Applications: Java serves as the foundational language for Android app
development.

« Desktop Applications: Using libraries like Swing and JavaFX, Java can create
interactive desktop applications.



« Enterprise Applications: Java Enterprise Edition (Java EE) is extensively used for
large-scale, distributed, multi-tier applications.

o Embedded Systems and loT: Java's portability and efficiency make it suitable for
embedded devices and Internet-of-Things (loT) applications.

Comparision of Java and C

Here's a simplified comparison table between Java and C without including specific aspects

or features:

Java

C

Developed by Sun Microsystems (1995)

Developed by Dennis Ritchie (1972)

Obiject-oriented programming

Procedural-oriented programming

Platform-independent

Platform-dependent

Automatic memory management

Manual memory management

Compiled and interpreted (JVM)

Compiled directly to machine code

Easier to maintain and debug

More challenging to maintain and debug

Used for web, mobile, enterprise
applications

Used for system software and embedded
systems

High security and robustness

Lower security, less robust

Widely used for application-level
programming

Widely used for system-level
programming

Easier to learn and more forgiving

Harder to learn and less forgiving

JDK(Java Development Kit)

The Java Development Kit (JDK) is a software development package provided by Oracle
(previously Sun Microsystems) that provides the tools required to develop, compile, debug,

and run Java applications and applets.

Components of JDK:

o Java Compiler (javac): Converts Java source code (.java) into Java bytecode (.class).

« Java Runtime Environment (JRE): Contains Java Virtual Machine (JVM) to execute

Java bytecode.

o Java Virtual Machine (JVM): Runs Java applications by interpreting Java bytecode.

« Java Debugger (jdb): Debugging tool to find and fix errors.



« Java Documentation Generator (javadoc): Generates documentation from Java source
code.

o Other tools: Includes additional utilities such as jar, jps, javap, and more.

JRE (Java Runtime Environment)

The Java Runtime Environment (JRE) is a software package provided by Oracle designed
specifically for running Java applications. Unlike the JDK, which is used for Java
development, the JRE allows end-users to execute compiled Java programs but does not
allow creating or compiling Java applications.

Components of JRE:

« Java Virtual Machine (JVM):
Executes Java bytecode (.class files), enabling cross-platform compatibility.

o Java Class Libraries:
Contains pre-written classes and APIs necessary to run Java applications.

e Supporting files:
Includes libraries and resource files required by JVM.

Role of JRE:

e Provides the necessary environment to execute Java programs.

« Translates Java bytecode into machine-specific instructions.

o Manages memory allocation and security features for Java applications.
JVM (Java Virtual Machine)

The Java Virtual Machine (JVM) is a core component of the Java platform responsible for
executing Java programs. JVM provides a runtime environment in which Java bytecode
(.class files) is executed. It abstracts hardware and operating system differences, making Java
applications platform-independent.

Role of JVM:

e Converts Java bytecode into machine-specific code at runtime.
e Manages memory through automatic garbage collection.
e Handles security through bytecode verification.

e Enables cross-platform compatibility through the principle "Write Once, Run
Anywhere" (WORA).

Components of JVM:

e Class Loader: Loads Java bytecode into memory.
e Bytecode Verifier: Checks the bytecode for security and correctness.

e Execution Engine: Executes Java bytecode by interpreting or just-in-time (JIT)
compilation.



e Memory Areas:
o Heap: Stores objects created by the program.
o Stack: Contains method frames and local variables.
o Method Area: Stores class-level information, constants, and method code.
o Native Method Stack: Manages execution of native methods.

Difference between JDK, JRE and JVM

JDK (Java
Development Kit)

JRE (Java Runtime
Environment)

JVM (Java
Virtual Machine)

Complete software kit
for Java development.

Environment for
running Java applications.

Virtual machine
executing Java bytecode.

Used by developers.

Used by end-users to
run Java apps.

Used internally by
both JDK and JRE.

Includes JRE +
development tools (compiler,
debugger, documentation
generator).

Includes JVM +
libraries needed to run Java
applications.

Executes bytecode
and manages system
resources.




Needed to develop and
compile Java programs.

Needed to run Java
programs but cannot
compile.

Needed as runtime
environment to interpret
Java bytecode.

Platform dependent;
different installations for
different OS.

Platform-dependent
installation.

Platform-
dependent virtual
machine implementation.

Physically exists
(software package).

Physical software
package installed on
machine.

Abstract virtual
component included
within JRE and JDK.

Used by Java
developers.

Used by end-users
and developers to run Java

apps.

Used internally by
JRE and JDK to execute
Java bytecode.

Superset: contains both
JRE and JVM.

Superset: contains
JVM.

Subset: JVM
itself.

Applications of Java

e Web applications

« Mobile apps (Android apps)

o Desktop software

« Enterprise software

« Banking and financial systems

o Embedded systems and loT

o Games

« Scientific applications

e Cloud-based software

« Educational software

e Server-side applications
e Big Data processing

e Smart cards

Advantages of Java:

o Platform Independent:

Write once, run anywhere (WORA) capability due to JVM.




o FEasyto Learn:
Simple syntax, easy to understand and use.

e Object-Oriented:
Supports object-oriented programming concepts, making code reusable and
maintainable.

e Secure:
Includes built-in security features (bytecode verification and sandbox environment).

« Robust and Reliable:
Strong error handling, memory management, and exception handling.

e Automatic Memory Management:
Provides garbage collection, reducing memory leaks and programming errors.

o Multithreading:
Supports multiple tasks running simultaneously, improving performance.

e High Performance:
Uses Just-in-Time (JIT) compilers to optimize execution speed.

e Rich Standard Library:
Extensive built-in libraries for networking, database connectivity, GUI, and more.

e Community Support:
Large, active community support, extensive documentation, and many resources
available.

e Security:
Built-in security features, including runtime bytecode verification and sandbox
environment.

« Scalability and Reliability:
Highly scalable, making it suitable for enterprise-level applications.

e Open-source Ecosystem:
Large community and vast libraries, frameworks (like Spring, Hibernate), and tools.

Disadvantages of Java:
e Performance:

o Java is generally slower than native languages like C/C++ due to JVM
overhead.

e Memory Consumption:

o Java programs often consume more memory because of JVM and garbage
collection.

« Verbose Code: Java syntax can be verbose, requiring more code for simple tasks
compared to some languages (e.g., Python).



Slower Startup Time:
o JVM initialization can result in slower startup times for applications.
Limited Low-level Programming:

o Not suitable for hardware-level programming or direct system interaction
tasks.

No Explicit Control Over Memory:

o Automatic garbage collection doesn't allow precise control over memory
management, potentially affecting performance-critical applications.

Performance Overhead:

o Java applications may consume more memory and processing power due to
JVM overhead compared to compiled languages like C/C++.

GUI Limitations:

o GUI applications built with Java can sometimes have a less native feel and
performance compared to platform-specific technologies.

Structure of Java Program:

A Java program involves the following sections:

Documentation Section
Package Statement
Import Statements
Interface Statement
Class Definition
Main Method Class
o Main Method Definition

Documentation

Section Description

Section they help them understand the code. These are optional, but we suggest
are useful to understand the operation of the program, so you must write
program.

Package You can create a package with any name. A package is a group of class

statement name. That is, if you want to declare many classes within one element,

within a package. It is an optional part of the program, i.e., if you do no
package, then there will be no problem with it, and you will not get any

a keyword that tells the compiler that package has been created.

You can write a comment in this section. Comments are beneficial for t

ne programmer
you use them &
d comments wit

ps that are defir
hen you can de
I want to declar
errors. Here, tf




Import
statements

Interface
statement

Class Definition

Main Method
Class

It is declared as:
Copy Codepackage package _name;

This line indicates that if you want to use a class of another package, the
importing it directly into your program.

Example:
Copy Codeimport calc.add;

Interfaces are like a class that includes a group of method declarations.
can be used when programmers want to implement multiple inheritance

2N you can do tl

t's an optional
s within a prog

A Java program may contain several class definitions. Classes are the main and essenti

of any Java program.

Every Java stand-alone program requires the main method as the startin
Is an essential part of a Java program. There may be many classes ina J
class defines the main method. Methods contain data type declaration a

g point of the p
ava program, a
nd executable s

Java tokens:

The tokens are the basic building blocks of the java language.

There are 6 tokens

1. Identifier

ok wd

Identifier:

Keywords
Operators
Separators
Literals
Comments

An identifier in Java is a name given by the programmer to uniquely identify classes,
variables, methods, interfaces, and other user-defined items.

Rules for Creating Identifiers:

o Identifiers can include letters (a-z, A-Z), digits (0-9), underscores (_), and dollar signs

($).

e ldentifiers must begin with:

o aletter (a-z or A-2)

o underscore ()

o dollar sign ($)

« Identifiers cannot start with a number.



« Java identifiers are case-sensitive (e.g., student and Student are different).

Examples of Valid Identifiers:
e studentName
o _value
o $totalAmount
o count
e userAge
Examples of Invalid Identifiers:
e 123name (begins with number)
e int (reserved keyword)

o user-name (hyphens not allowed)

Keywords:

Keywords are reserved words in Java with a special predefined meaning. They cannot be
used as identifiers (class names, method names, variable names).

Java has a total of 50 keywords:
Here is a complete and clear list of all Java Keywords:

Java Keywords (50 reserved words):

abstract | continue | for New switch

assert | default | goto (unused) | package | synchronized

boolean | do if private this

break | double | implements | protected | throw

byte else import public throws
case enum instanceof return transient
catch extends | int short try

char final interface static void
class finally | long strictfp | volatile

const* | float native super while




Literals:

A literal in Java represents a fixed value directly within source code. Literals are the constant
values assigned to variables or used in expressions.

Example:
int num = 25;
Separators:

In Java, separators (also called punctuators or delimiters) are special symbols used to separate
code elements and indicate their structure and organization.

Separators in Java

In Java, separators (also called punctuators or delimiters) are special symbols used to separate
code elements and indicate their structure and organization.

Common Separators in Java:

Comments:

n Java, comments are statements ignored by the compiler, used primarily to document or
explain code. Comments help enhance readability and maintainability.

Types of Comments in Java:
Java provides three types of comments:
1. Single-line Comments (//):
e Used to comment a single line of text.
Syntax:

/I This is a single-line comment



Example:

int num = 10; // Initialize number with value 10

2. Multi-line Comments (/* */):
e Span multiple lines.

Syntax:
[*

This is a multi-line comment.

It can span across several lines.
*/
Example:
[*
This method calculates
the sum of two numbers.
*/
public int sum(int a, int b) {

return a + b;
}
3. Documentation Comments (/** */):

« Used to generate documentation automatically with tools like Javadoc.

Syntax:
[
* This is a documentation comment.
* |t describes classes, methods, or fields.
*/
Example:
[
* This class calculates the sum of two numbers.
* @author XYZ
*/



public class Calculator {
[H*
* Returns sum of two integers.
* @param x first number
* @param y second number
* @return the sum of x and y
*/
public int add(int X, inty) {

return X +;

Data types:

In Java, data types specify the type of data that variables can store. They are categorized into

primitive and non-primitive types.

Data Size Default Range Description

Type Value

byte lbyte |0 -128 to 127 Small integer values, saves

memory.

short 2 bytes | 0 -32,768 to Medium integer values.
32,767

int 4 bytes | 0 =231 to 231-1 Default for integer values.

long 8 bytes | OL -263 t0 293-1 Large integer values. Use L suffix.

float 4 bytes | 0.0f +3.4E-38 to Single-precision floating-point.
+3.4E+38 Use f suffix.

double 8 bytes | 0.0d +1.7E-308 to Double-precision floating-point.
+1.7E+308 Default for decimals.

char 2 bytes | "\u0000' 0 to 65,535 Stores single character or Unicode
(Unicode) value.

boolean | 1 bit false true or false Represents logical values.




Variables:

In Java, variables are used to store data values. A variable is a container that holds values of a
specific data type.

Declaring a variable:

| datatype variable_name;

Initializing variable:

\ datatype variable _name=value;

Types of variable:
1. Local Variables
« Declared inside a method, block, or constructor.
« Must be initialized before use.
« Not accessible outside the method/block.

Example:

public class LocalVariableExample {
public void display() {
int num = 10; // Local variable
System.out.printin(“Local variable: " + num);

}

}

2. Instance Variables
o Declared inside a class but outside methods.
o Each object has its own copy of instance variables.
 Initialized with default values if not assigned.

Example:

public class InstanceVariableExample {
String name; // Instance variable (default: null)
public void display() {

System.out.printIn(“Instance Variable: " + name);




3. Static Variables (Class Variables)

o Declared using static keyword inside a class.
« Shared among all objects of the class (single memory allocation).
e Can be accessed using ClassName.variableName.

Example:

public class StaticVariableExample {
static int count = 0; // Static variable

public void increment() {
count++;

}
public static void main(String[] args) {
StaticVariableExample objl = new StaticVariableExample();

objl.increment();

StaticVariableExample obj2 = new StaticVariableExample();
obj2.increment();

System.out.printIn("Static Variable: " + StaticVariableExample.count); //

Output: 2
}

}

Scope of the variables:

Variable | Declared In Accessible In Lifetime Default Example
Type Value
Local Inside a Only within the | Exists only No default void
Variable | method, method/block | during value (must | show() {
block, or method/block initialize) int num =
constructor execution 10; }
Instance | Inside a class | Throughout the | Exists as long Yes (O for class
Variable | but outside class (via as the object numbers, null | Example {
methods objects) exists for objects, int age; }
(non-static) false for
booleans)
Static Inside a class | Shared across | Exists Yes (same as | static int
Variable | with static all objects of throughout the | instance count = 0;
keyword the class program variables)
execution




Final variables:

In Java, a final variable is a variable whose value cannot be changed once assigned. The final
keyword makes the variable constant.

Characteristics of Final Variables
o Afinal variable must be initialized only once.
e Once assigned, its value cannot be changed.

o It can be used for defining constants.

Reading input from keyboard

In Java, we can read user input from the keyboard using several methods. The most
commonly used ways are:

1. Using Scanner class (Recommended)

2. Using BufferedReader and InputStreamReader

1) Using Scanner class:
e The Scanner class is part of java.util package.

e It allows reading input of different types (int, double, string,
etc.).
e Best for simple input handling.

Example:

import java.util.Scanner;

public class ScannerExample {
public static void main(String[] args) {

Scanner scanner = new Scanner(System.in); // Creating
Scanner object

System.out.print("Enter an integer: "),

int num = scanner.nextint(); // Reads an integer

System.out.print("Enter a decimal number: *);

double decimal = scanner.nextDouble(); // Reads a double




scanner.nextLine(); // Consume the newline character

System.out.print("Enter your name: ");

String name = scanner.nextLine(); // Reads a full string
(including spaces)

System.out.printIn("\nYou entered:");
System.out.printIn("Integer: " + num);
System.out.printIn("Decimal: " + decimal);

System.out.printin(*Name: " + name);

scanner.close(); // Close Scanner

}
}
Methods in scanner class

Method Description

nextint() Reads an integer value.
nextByte() Reads a byte value.
nextShort() Reads a short value.
nextLong() Reads a long value.

nextFloat()

Reads a float value.

nextDouble()

Reads a double value.

nextBoolean()

Reads a boolean value (true or false).

next()

Reads a single word (until space).

nextLine()

Reads a full line (including spaces).

hasNextInt()

Checks if the next input is an integer.

hasNextByte()

Checks if the next input is a byte.

hasNextShort()

Checks if the next input is a short.




hasNextLong()

Checks if the next input is a long.

hasNextFloat()

Checks if the next input is a float.

hasNextDouble()

Checks if the next input is a double.

hasNextBoolean()

Checks if the next input is a boolean.

hasNext()

Checks if any input is available.

useDelimiter(String pattern)

Sets a custom delimiter for input.

close()

Closes the scanner to free resources.

i) Using inputstreamreader and bufferedreader

e More efficient for large inputs.
e Reads input as strings only, so conversion is
needed for other data types.

Example:

import java.io.BufferedReader;
import java.io.|OException;

import java.io.InputStreamReader;

public class BufferedReaderExample {

public static void main(String[] args) throws
IOException {

BufferedReader reader = new
BufferedReader(new
InputStreamReader(System.in));

System.out.print("Enter a number: ");

int num = Integer.parselnt(reader.readLine());
/I Converts string to int

System.out.print("Enter a decimal number: ");




Operators in java

double decimal =
Double.parseDouble(reader.readLine()); // Converts
string to double

System.out.print("Enter your name: ");

String name = reader.readLine(); // Reads a full
line

System.out.printIn("\nYou entered:");
System.out.printin("Number: " + num);
System.out.printIn("Decimal: " + decimal);

System.out.printIn("Name: " + name);

Operators in Java are symbols that perform operations on variables and values. Java provides
different types of operators.

Java Operators

Operators in Java are symbols that perform operations on variables and values. They are
categorized into different types based on their functionality.

Types of Operators in Java

Operator Type Operators Description

Arithmetic + 5,51, % Perform basic mathematical operations.
Operators

Relational ==, I=, > <, >= Compare values and return a boolean (true or
Operators <= false).

Logical Operators | &&, "

Bitwise Operators | &, N~

Assignment =, +=, -=, *= /=, | Assign values and perform shorthand
Operators %= operations.




Unary Operators

+, -, ++, --

Work with a single operand (increment,
decrement, etc.).

Ternary Operator | ?:

A shorthand for if-else statements.

Shift Operators

<L, >>, >>>

Shift bits left or right.

1. Arithmetic Operators

Operator | Description Example (a =10, b =5) | Result
+ Addition at+b 15

- Subtraction a-b 5

* Multiplication a*b 50

/ Division alb 2

% Modulus (Remainder) | a% b 0

2. Relational (Comparison) Operators

Operator | Description Example (a =10, b =5) | Result

== Equal to a== false

I= Not equal to al=b true

> Greater than a>b true

< Less than a<b false

>= Greater than or equal to | a>=Db true

<= Less than or equal to a<=b false

3. Logical Operators

Operator | Description | Example (x = true, y = false) | Result

&& Logical AND | X && y false
Logical OR

! Logical NOT | Ix false

4. Bitwise Operators

Operator

Description

Example (a =5 (0101), b =3 (0011)) | Result




& Bitwise AND a&b 1 (0001)
Bitwise OR ‘a

A Bitwise XOR a’b 6 (0110)

~ Bitwise Complement | ~a -6

<< Left Shift a<<l 10

>> Right Shift a>>1 2

5. Assignment Operators

Operator | Description Example (a = 10) | Equivalent To
= Assigns value a=10 a=10

+= Adds then assigns a+=5 a=a+b5

-= Subtracts then assigns | a-= a=a->5

*= Multiplies then assigns | a *=5 a=a*5

/= Divides then assigns al=5 a=alb

%= Modulus then assigns | a %=>5 a=a%5

6. Unary Operators

Operator | Description

+ Positive sign

- Negative sign

++ Increment (Pre/Post)

Decrement (Pre/Post)

7. Ternary Operator (?:)

e Shorter form of if-else.

e Syntax: condition ? value_if true : value_if false

8. Shift Operators

Operator

Description




<< Left shift

>> Right shift

>>> Unsigned right shift

Example Program Demonstrating Operators in Java

public class OperatorExample {
public static void main(String[] args) {

inta=10,b=5;
System.out.printIn("Arithmetic Operators:");
System.out.printIn("Addition: " + (a + b));
System.out.printIn("Subtraction: " + (a - b));
System.out.printIn("Multiplication: " + (a * b));
System.out.printIn("Division: " + (a/ b));

System.out.printin(*\nRelational Operators:");
System.out.printIn("a ==b: " + (a == b));

System.out.printin(a > b: " + (a > b));

System.out.printIn("\nLogical Operators:");
boolean x = true, y = false;
System.out.printin("X && y: " + (X && Y));
System.out.printin("x || y: " + (X || Y));

System.out.printin(*\nTernary Operator:");
intmin=(a<b)?a:b;

System.out.printin("Minimum value: " + min);

Control structure:




Control Structures in Java

Control structures in Java define the flow of execution of a program. Java provides three
main types of control structures:

1. Selection Control Structure (Decision-Making)
2. lteration Control Structure (Loops)
1. Selection Control Structure (Decision-Making)
o Used for making decisions based on conditions.
e Includes:
o if statement
o if-else statement
o if-else-if ladder
o switch statement
(i) if Statement

o Executes a block of code only if the condition is true.

if (condition) {

/I Code to execute if condition is true

¥

Example:

int num = 10;
if (num > 0) {

System.out.printIn("Positive number");

¥

(ii) if-else Statement

o Executes different code blocks based on whether the condition is true or false.

int num = -5;
if (num > 0) {
System.out.printIn("Positive number");

} else {

System.out.printIn(*Negative number");




(iii) if-else-if Ladder

e Used when there are multiple conditions to check.

int num = 0;

if (num > 0) {
System.out.printIn("Positive number");

}else if (num < 0) {
System.out.printIn(“Negative number");

}else {

System.out.printin(Zero");

¥

(iv) switch Statement
e Used as an alternative to multiple if-else conditions.

e Works with int, char, String, enum.

int day = 3;
switch (day) {
case 1:
System.out.printIn(*Monday");
break;
case 2:
System.out.printin("Tuesday");
break;
case 3:
System.out.printIin("Wednesday");
break;
default:

System.out.printIn(*Invalid day");

2. lteration Control Structure (Loops)

e Used for repeating a block of code multiple times.



e Types of loops:
o for loop
o while loop
o do-while loop
(i) for Loop

o Used when the number of iterations is known.

for(inti=1;i<=5;i++){
System.out.printin("lteration: " + i);

¥

(ii) while Loop

e Used when the number of iterations is unknown but depends on a condition.

inti=1;
while (i <=5) {
System.out.printIn("lteration: " + i);

i++;

¥

(iii) do-while Loop

« Similar to while, but executes at least once, even if the condition is false.

inti=1;

do {
System.out.printin("Iteration: " + i);
i++;

} while (i <=5);

4. Jump Control Statements
e Used to alter the flow of loops or switch statements.
e Includes:
o break

o continue



(i) break Statement

« Exits the loop or switch immediately.

for (inti=1;i<=5;i++) {
if (1==3){
break; // Stops the loop when i is 3
}

System.out.printin("lteration: " + i);

¥

(i) continue Statement

o Skips the current iteration and moves to the next one.

for(inti=1;i<=5;i++){
if (i==3){
continue; // Skips iteration when i is 3

ky

System.out.printin("lteration: " + i);

¥

Conditional statement example:

public class ConditionalStatements {
public static void main(String[] args) {

int num =0;

/1 if statement

if (num > 0) {
System.out.printIn("Positive number");

} else if (hum <0) {
System.out.printIn(*Negative number");

}else {

System.out.printin("Zero");




/I switch statement
int day = 3;
switch (day) {
case 1:
System.out.printin(*Monday");
break;
case 2:
System.out.printin("Tuesday");
break;
case 3:
System.out.printin("Wednesday");
break;
default:

System.out.printIn("Invalid day");

Looping statement example:

public class LoopingStatements {

public static void main(String[] args) {

/1 for loop
System.out.printIn("For loop:");
for (inti=1;i<=5; i++) {

System.out.printIn("lteration: " + i);

I/ while loop




System.out.printIn("\nWhile loop:");

intj=1,

while (j <=5) {
System.out.printIn("Iteration: " + j);

jt++;

/1 do-while loop
System.out.printIn("\nDo-while loop:");
intk =1,
do {
System.out.printIn("Iteration: " + K);
k++;

} while (k <= 5);

Jumping statement example:

public class JumpingStatements {

public static void main(String[] args) {

/1 break statement
System.out.printIn("Break statement:");
for (inti=1;i<=5;i++){
if i==3){
break; // Stops the loop when i is 3
¥

System.out.printin("Iteration: " + 1);




/I continue statement
System.out.printIn("\nContinue statement:");

for(inti=1;i<=5;i++){

if i==3){

continue; // Skips iteration when i is 3
}
System.out.printIn("lteration: " + i);

Methods in java:
Methods in Java

Methods in Java are blocks of code that perform specific tasks. They help in code
reusability, modular programming, and better readability.

Types of Methods in Java

Method Type Description

Predefined Methods | Built-in methods provided by Java (e.g., Math.sqrt(),
System.out.printin()).

User-defined Methods created by the programmer to perform specific tasks.
Methods

1. Predefined Methods in Java
Predefined methods are built into Java libraries.

Example:

public class PredefinedExample {
public static void main(String[] args) {
double squareRoot = Math.sqrt(25); // Using predefined method

System.out.printIn("Square root: " + squareRoot);




2. User-defined Methods in Java
User-defined methods allow programmers to define custom logic.

Example:

public class UserDefinedExample {
public static void greet() {
System.out.printin("Hello, welcome to Java!");
}
public static void main(String[] args) {
greet(); // Calling the method

Method Overloading

Method overloading is a feature in Java that allows multiple methods in the same class to
have the same name but different parameters (different number, type, or sequence of
parameters).

Key Features of Method Overloading
1. Methods must have the same name but different parameter lists.
2. Return type does not differentiate methods (only parameter list matters).
3. ltis aform of compile-time polymorphism.
4. Helps in code readability and reusability.

Example of Method Overloading

public class MethodOverloadingExample {
/I Method with one int parameter
void display(int num) {

System.out.printin(Integer: " + num);




/I Method with one String parameter
void display(String text) {
System.out.printIn("String: " + text);

/I Method with two parameters (int and double)
void display(int num, double value) {

System.out.printIn(“Integer: " + num + ", Double: " + value);

public static void main(String[] args) {
MethodOverloadingExample obj = new MethodOverloadingExample();

obj.display(10); /I Calls method with int parameter
obj.display("Hello™); // Calls method with String parameter
obj.display(5, 3.14); // Calls method with int and double parameters

Constructor in java:
Constructors in Java

A constructor in Java is a special method used to initialize objects. It is called automatically
when an object is created.

Features of Constructors
e The constructor name must match the class name.
e It has no return type (not even void).
o Itis invoked automatically when an object is created.

e Used for initializing object properties.




Types of Constructors in Java

Constructor Type Description

Default Constructor | A constructor with no parameters. It initializes default values.

Parameterized A constructor that accepts parameters for initialization.
Constructor

No argument A no-argument constructor is a constructor that does not take
constructor any parameters. It is used to initialize objects with default values..

1. Default Constructor
e A constructor with no parameters.
« Java provides a default constructor if no constructor is defined.

Example:

class DefaultConstructorExample {
/I Default constructor
DefaultConstructorExample() {
System.out.printIn("Default constructor called.");
}
public static void main(String[] args) {

DefaultConstructorExample obj = new DefaultConstructorExample(); // Calls default
constructor

by

2. Parameterized Constructor

o A constructor that accepts parameters to initialize an object with specific values.

Example:

class ParameterizedConstructorExample {
String name;

int age;

/I Parameterized constructor




ParameterizedConstructorExample(String n, int a) {
name = n;
age = a;
}
void display() {
System.out.printIn(*Name: " + name + ", Age: " + age);
}
public static void main(String[] args) {

ParameterizedConstructorExample obj = new
ParameterizedConstructorExample("John", 25);

obj.display();

¥

3. No argument constructor

A no-argument constructor is a constructor that does not take any parameters. It is used to
initialize objects with default values.

Example:

class NoArgumentConstructorExample {
/I No-argument constructor
NoArgumentConstructorExample() {

System.out.printIn("No-argument constructor called.”);

public static void main(String[] args) {
/I Creating an object, which calls the constructor

NoArgumentConstructorExample obj = new NoArgumentConstructorExample();

Constructor Overloading

« A class can have multiple constructors with different parameters.




Example:

class ConstructorOverloadingExample {
String name;
int age;
/I Constructor with no parameters
ConstructorOverloadingExample() {
name = "Unknown";
age =0;
}
/I Constructor with parameters
ConstructorOverloadingExample(String n, int a) {
name = n;
age = a;
}
void display() {
System.out.printin(*"Name: " + name + ", Age: " + age);
}
public static void main(String[] args) {
ConstructorOverloadingExample obj1 = new ConstructorOverloadingExample();

ConstructorOverloadingExample obj2 = new ConstructorOverloadingExample(*"David",
30);

objl.display();
obj2.display();

Key Differences: Constructor vs Method




Feature Constructor Method

Name Same as class name | Any name

Return Type | No return type Must have a return type
Called When | Object is created Called explicitly

Purpose Initializes an object | Defines behavior of an object

Java development kit (JDK)

The Java Development Kit (JDK) is a software development environment used to develop
Java applications. It includes the Java Runtime Environment (JRE), a compiler (javac),
debugging tools, and Java libraries.

1. Components of JDK

Component

Description

Java Compiler (javac)

Compiles Java source code into bytecode (.class files).

(JRE)

Java Runtime Environment

Allows running Java programs. Includes JVM and core
libraries.

Java Virtual Machine (JVM)

Converts bytecode into machine code for execution.

Java Debugger (jdb)

Used for debugging Java applications.

Java Documentation (javadoc)

Generates documentation from Java source code
comments.

Java Archive Tool (jar)

Packages Java class files into a .jar archive.

Java Interpreter (java)

Executes Java programs.

2. JDK vs JRE vs JVM

Feature JDK (Java JRE (Java Runtime JVM (Java Virtual
Development Kit) Environment) Machine)

Purpose Develop and run Java Runs Java programs Converts bytecode to
applications machine code

Includes JRE + Compiler + JVM + Libraries Runs Java bytecode
Development Tools

Required Developers (coding & Users (running Java Executes Java

for? compiling) programs) programs

3. Different Versions of JDK




JDK Version | Release Key Features

Year
JDK 8 2014 Lambda expressions, Streams API, Default Methods
JDK 11 2018 Garbage Collector (ZGC), HTTP Client API, Removed
(LTS) JavaFX
JDK 17 2021 Sealed classes, Pattern matching, Strong encapsulation
(LTS)
JDK 21 2023 Virtual threads, String templates, Sequenced collections
(LTS)

LTS (Long-Term Support) versions receive updates for a longer period.

4. Installing JDK

Steps to Install IDK:

1. Download JDK from Oracle's official website or OpenJDK.

Install JDK by following on-screen instructions.

. Set up Environment Variables JAVA_HOME and PATH).

. java -version

. javac -version

2
3
4. Verify installation by running:
)
6

5. Writing and Running a Java Program Using JDK

Step 1: Write Java Code (Helloworld.java)

public class HelloWorld {

public static void main(String[] args) {

System.out.printIn("Hello, Java!");

¥

Step 2: Compile the Program

javac HelloWorld.java

Step 3: Run the Program
java HelloWorld

Output:



https://www.oracle.com/java/technologies/javase-downloads.html

Hello, Java!

6. JDK Distributions

Several organizations provide different JDK distributions:

JDK Distribution Provider
Oracle JDK Oracle
OpenJDK Open-source community

Amazon Corretto

Amazon

Azul Zulu

Azul Systems

AdoptOpenJDK (now Eclipse Temurin)

Eclipse Foundation

7. Features of JDK

e Cross-platform (runs on Windows, macQOS, and Linux)

« Backward compatibility ensures older Java programs work on newer JDK versions.

e Security and performance improvements in every release.

e Support for modern Java features like lambda expressions, modules, and virtual

threads.

Math Class in Java

The Math class in Java is a built-in class that provides various mathematical functions such
as trigonometric, logarithmic, and arithmetic operations. It is part of the java.lang package

and does not require an import statement.

1. Features of Math Class

e Provides a collection of static methods for performing mathematical calculations.

¢ Includes constants like Math.PIl and Math.E.

e Methods in Math class are static, so they can be accessed directly using

Math.methodName().

2. Commonly Used Methods in Math Class

Method | Description

Example

Output




abs(x) Returns the absolute value of x Math.abs(-10) 10

sqrt(x) Returns the square root of x Math.sqrt(25) 5.0

pow(X, Returns X raised to the power y Math.pow(2, 3) 8.0

y)

max(X, Returns the larger of x and y Math.max (10, 20) 20

y)

min(x, y) | Returns the smaller of x and y Math.min(10, 20) 10

round(x) | Rounds x to the nearest integer Math.round(4.6) 5

ceil(x) Rounds x up to the nearest integer Math.ceil(4.2) 5.0

floor(x) | Rounds x down to the nearest integer Math.floor(4.8) 4.0

random() | Returns a random value between 0.0 Math.random() Random
and 1.0 Value

log(x) Returns the natural logarithm (base e) Math.log(10) 2.302585
of x

exp(x) Returns e”x (exponential function) Math.exp(2) 7.389

sin(x) Returns the sine of x (in radians) Math.sin(Math.P1/2) | 1.0

cos(x) Returns the cosine of x (in radians) Math.cos(0) 1.0

tan(x) Returns the tangent of x (in radians) Math.tan(Math.P1/4) | 1.0

3. Example: Using Math Class Methods

public class MathExample {

public static void main(String[] args) {

System.out.printIn("Absolute value: " + Math.abs(-15));

System.out.printIn(Square root: " + Math.sqrt(64));

System.out.printIn("Power: " + Math.pow(2, 5));

System.out.printIn("Max value: " + Math.max(10, 20));

System.out.printIn("Min value: " + Math.min(10, 20));

System.out.printin("Rounded value: " + Math.round(4.7));

System.out.printIn("Ceiling value: " + Math.ceil(4.3));

System.out.printIn("Floor value: " + Math.floor(4.9));

System.out.printIin("Random number: " + Math.random());




¥

Output (Example):

Absolute value: 15
Square root: 8.0
Power: 32.0

Max value: 20
Min value: 10
Rounded value: 5
Ceiling value: 5.0
Floor value: 4.0

Random number: 0.456789 (varies)

4. Trigonometric Functions in Java

public class TrigonometryExample {
public static void main(String[] args) {
double radians = Math.toRadians(30); // Convert degrees to radians
System.out.printIn("Sin(30 degrees): " + Math.sin(radians));
System.out.printIn("Cos(30 degrees): " + Math.cos(radians));
System.out.printIn("Tan(30 degrees): " + Math.tan(radians));

¥

Output:

Sin(30 degrees): 0.5
Cos(30 degrees): 0.866
Tan(30 degrees): 0.577

5. Constants in Math Class




Constant | Description

Value

Math.Pl | The mathematical constant 7 (pi)

3.141592653589793

Math.E | The mathematical constant e (Euler's number) | 2.718281828459045

7. Summary

e The Math class provides built-in methods for mathematical operations.

« All methods in the Math class are static, so they are called using
Math.methodName().

o Useful for calculations involving rounding, powers, logarithms, trigonometry, and

randomness.

Character class in java

Character class in Java is a wrapper class for the char primitive data type. It provides several

static methods to manipulate and analyze characters.

1. Features of Character Class

« Part of the java.lang package (no need for an import statement).

o Provides utility methods to check and convert character values.

e Helps in working

with Unicode characters.

2. Creating a Character Object

Character ch = new Character('A"); // Deprecated in Java 9+

Character ch ='A"; // Rec

3. Commonly Used Met

ommended way

hods in Character Class

whitespace

Method Description Example Output
isLetter(char c) Checks if the character is | Character.isLetter('A") true
a letter
isDigit(char c) Checks if the character is | Character.isDigit('5") true
a digit
isWhitespace(char c) | Checks if the character is | Character.isWhitespace(' ') true




a space character

isUpperCase(char ¢) | Checks if the character is | Character.isUpperCase('A") | true
uppercase

isLowerCase(char ¢) | Checks if the character is | Character.isLowerCase('a’) true
lowercase

toUpperCase(char ¢) | Converts character to Character.toUpperCase('a’) Al
uppercase

toLowerCase(char ¢) | Converts character to Character.toLowerCase('A") | 'a'
lowercase

isLetterOrDigit(char | Checks if the character is | Character.isLetterOrDigit('9") | true

c) a letter or digit

isSpaceChar(char c) | Checks if the character is | Character.isSpaceChar(' ") true

4. Example: Using Character Class Methods

public class CharacterExample {

public static void main(String[] args) {

char ch ="'A";

System.out.printIn("Is Letter: " + Character.isLetter(ch));

System.out.printIn("Is Digit: " + Character.isDigit(ch));

System.out.printIn("To Lower Case: " + Character.toLowerCase(ch));

¥

Output:

Is Letter: true
Is Digit: false

To Lower Case: a

5. Checking Character Types

public class CharacterCheck {

public static void main(String[] args) {

char ch ='9"

if (Character.isDigit(ch)) {




System.out.printin(ch + " is a digit.");
} else if (Character.isLetter(ch)) {
System.out.printin(ch + " is a letter.");

}else {

System.out.printin(ch + " is neither letter nor digit.");

¥

Output:

| 9is a digit.

6. Converting Case of Characters

public class CharacterCase {
public static void main(String[] args) {
char chl ='h";
char ch2 ='G’;
System.out.printIn("Uppercase of h: " + Character.toUpperCase(chl));

System.out.printIn("Lowercase of G: " + Character.toLowerCase(ch2));

¥

Output:

Uppercase of h: H

Lowercase of G: g

7. Checking Whitespace

public class CheckWhitespace {
public static void main(String[] args) {
char space ="";

System.out.printIn(ls Whitespace: " + Character.isWhitespace(space));




¥

Output:

Is Whitespace: true

Is Space Character: true

8. Summary
o The Character class provides static methods to work with characters.
o Useful for checking letter, digit, whitespace, case conversion, and classification.

e Helps in handling Unicode characters efficiently.

String and StringBuffer in Java

Strings in Java are used to store text data. Java provides two primary ways to handle strings:
1. String (Immutable) - java.lang.String
2. StringBuffer (Mutable) - java.lang.StringBuffer

1. String in Java (Immutable)

e The String class in Java is immutable, meaning once created, its value cannot be

changed.
« If any modification is performed, a new String object is created instead of modifying
the original.
Example:

public class StringExample {
public static void main(String[] args) {
String strl = "Hello";

String str2 = strl.concat(*" World"); // Creates a new String object

System.out.printIn("Original String: " + strl);
System.out.printin("Modified String: "' + str2);




Output:
Original String: Hello
Modified String: Hello World

2. StringBuffer in Java (Mutable)

o StringBuffer is mutable, meaning its content can be modified without creating a new
object.

e Itis thread-safe, making it slower than StringBuilder but suitable for multi-threaded
environments.

Example:

public class StringBufferExample {
public static void main(String[] args) {
StringBuffer sb = new StringBuffer("Hello");
sb.append(" World"); // Modifies the same object

System.out.printIn("Modified StringBuffer: " + sb);

¥

Output:
Modified StringBuffer: Hello World

3. Comparison: String vs StringBuffer

Feature String StringBuffer

Mutability Immutable Mutable

Performance | Slower (creates new objects) Faster (modifies existing object)
Thread Safety | Yes (Immutable) Yes (Synchronized)

Usage Suitable for small or fixed strings | Suitable for frequent modifications

4. Important Methods in StringBuffer

Method Description




append(String s) Adds text to the end of the StringBuffer.

insert(int offset, String s) Inserts text at the specified index.

replace(int start, int end, String s) | Replaces characters between the given indexes.

delete(int start, int end) Removes characters between the given indexes.
reverse() Reverses the contents of the StringBuffer.
capacity() Returns the capacity of the buffer.

Example Using StringBuffer Methods:

public class StringBufferMethods {
public static void main(String[] args) {
StringBuffer sb = new StringBuffer("Hello");
sb.append(" World");
sb.insert(6, "Java ");
sb.replace(6, 10, "Awesome");

sb.reverse();

System.out.printIn("Final StringBuffer: " + sb);

String Pool in Java
What is the String Pool?

e The String Pool is a special memory area inside the Heap Memory, where Java
stores unique string literals to optimize memory usage.

e When a string is created using string literals, it is stored in the String Pool.

e Ifanew string is assigned the same value, Java reuses the existing object instead of
creating a new one.

Example: Understanding String Pool

public class StringPoolExample {
public static void main(String[] args) {
String strl = "Java";

String str2 = "Java"; // Reuses the same object in the String Pool




System.out.printin(strl == str2); // true (same memory reference)

}
}
Output:
true
6. Summary
Feature String StringBuffer String Pool
Mutability Immutable | Mutable Stores only unique strings
Performance | Slower Faster Saves memory by avoiding
duplicates
Thread Yes Yes Applies to string literals
Safety
Usage Fixed text | Dynamic text Helps optimize memory

manipulation

Wrapper class in java:

A Wrapper class in Java is one whose object wraps or contains primitive data types. When

we create an object to a wrapper class, it contains a field and in this field, we can store
primitive data types. In other words, we can wrap a primitive value into a wrapper class

object.

Need of Wrapper Classes

There are certain needs for using the Wrapper class in Java as mentioned below:

1. They convert primitive data types into objects. Objects are needed if we wish to

modify the arguments passed into a method (because primitive types are passed by

value).

2. The classes in java.util package handle only objects and hence wrapper classes help in
this case.




Primitive data type and their corresponding wrapper class

PRIMITIVE DATA TYPE |WRAPPER CLASS
byte Byte

short Short

int Integer

" long Long
float Float
double Double
boolean Boolean
char Character

Autoboxing and Unboxing
1. Autoboxing

The automatic conversion of primitive types to the object of their corresponding wrapper
classes is known as autoboxing. For example — conversion of int to Integer, long to Long,
double to Double, etc.

2.Unboxing

It is just the reverse process of autoboxing. Automatically converting an object of a wrapper
class to its corresponding primitive type is known as unboxing. For example — conversion of
Integer to int, Long to long, Double to double, etc.

Example:

public class AutoboxingExample {
public static void main(String[] args) {
/I Autoboxing: primitive to wrapper
int primitivelnt = 10;

Integer wrappedInt = primitivelnt; // Automatically converts int to Integer




// Unboxing: wrapper to primitive
Integer anotherWrappedint = 20;

int anotherPrimitivelnt = anotherWrappedInt; // Automatically converts Integer to int

/I ' Using in collections
List<Integer> integerList = new ArrayList<>();

integerList.add(30); // Autoboxing: int to Integer

I/ Printing values
System.out.printIn("Wrapped Integer: " + wrappedIint);
System.out.printIn("Primitive int: " + anotherPrimitivelnt);

System.out.printIn(List element: " + integerList.get(0));

this keyword:

The this keyword in Java is a powerful tool that can be used in several ways to make your
code more readable and maintainable. Here are some key uses of the this keyword:

e Referencing Instance Variables: When local variables have the same name as instance
variables, this is used to distinguish between them.

Example:

public class Example {

private int value;

public Example(int value) {

this.value = value; // 'this.value' refers to the instance variable

e Passing the Current Object as a Parameter: You can pass the current object as a
parameter to another method or constructor.

Example:




public class Example {
public void display() {
System.out.printin("Display method called");

public void execute() {

this.display(); // Calls the display method of the current object

e Returning the Current Object: this can be used to return the current object from a
method.

Example:

public class Example {
public Example getinstance() {

return this; // Returns the current instance

Array class in java

The Arrays class in java.util package is a part of the Java Collection Framework. This class
provides static methods to dynamically create and access Java arrays. It consists of only static
methods and the methods of Object class. The methods of this class can be used by the class
name itself.

Define an array:
Datatype array_name[];
Initialize an array:

Datatype array_name[5]={10,20,30,40,50};

Array methods:

e tostring()
e sort()
e copyofRange()




e equals

examples:

1. tostring example:

import java.util.Arrays;
public class ArrayToStringExample {
public static void main(String[] args) {

int[] numbers = {10, 20, 30, 40, 50};

System.out.printIin("Array as String: " + Arrays.toString(numbers));

2. sort()

import java.util.Arrays;
public class ArraySortExample {
public static void main(String[] args) {
int[] numbers = {50, 20, 40, 10, 30};

Arrays.sort(numbers); // Sorting the array

System.out.printin("Sorted Array: " + Arrays.toString(numbers));

3. copyofRange()

import java.util.Arrays;

public class ArrayCopyRangeExample {
public static void main(String[] args) {
int[] numbers = {10, 20, 30, 40, 50};




int[] subArray = Arrays.copyOfRange(numbers, 1, 4); // Copy elements from index 1 to
3

System.out.printIn("Sub-array: " + Arrays.toString(subArray));
}

4. equals()

import java.util. Arrays;

public class ArrayEqualsExample {
public static void main(String[] args) {
int[] arrl = {10, 20, 30};
int[] arr2 = {10, 20, 30};
int[] arr3 = {10, 20, 40};

System.out.printIn("arrl == arr2: " + Arrays.equals(arrl, arr2));

System.out.printIn("arrl == arr3: " + Arrays.equals(arrl, arr3));




