2logse illRAe2s Wil (e JAVA (4341602) - 2iaie 2025 2iicyeld by Milav Dabgar

ved 1(H) [3 3jel]

YilRis: vHiRvi2s wiA1fH21 (POP) 4 dHicEse- RIS UiA1[H21 (OOP) 42l dsldd S2i.

SdIGI:
26id:
vIdi POP
vilcioM 21U-S1G 4[cioH
sisd $sel A Yildwal
s21 RisailRal Aigs] y2laid, 2dicid sl
441U GSd $sel-Hi [ded -
Yyl YE:

e POP: ssel-i vialfis (651 odisy &
o OOP: AHI6SS221Hi S2I A HaSY Gid AME ©
o Y4:Guidl: OOP ag 1131 SIS Y:GuiPidI Yeld S2 &

43l 2ls: "POP $sel, OOP AHicss2y"

yed 1(6i) [4 d1el]
OOP I yueyd valdidl digeil s2i 214 2uwdi.
SdIG:
OOP I yueyd vIGEI:
e Encapsulation: sdiiHi S2I 244 Haisai- disdld dligg
* Inheritance: sid-l sdidiiHiall 4dl sai2iy cidiad]

e Polymorphism: 244 Hais 4M a2 [d[de implementations

e Abstraction: y2s22il implementation [da1di guiqd]
SI”EL

* sIs Yd:Guidl: inheritance 44 polymorphism gl
e 521 [RisAiR2]: encapsulation gl

e 01 maintenance: HisYd2 (eI

Hu3 2ls: "e2s glRiuIR clsd viyd [GuIR 52 &"

ved 1(s) [7 3ye]
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Constructor cavAIRid s2i. [dlda usir4i Constructors Al digeil s2i 44 dHiail siguel 2 4 dida Gelsrel A1
AHAdI.

¥AdIGi:

Constructor ciivil:
Constructor i [deiy Hals & ¥ AHI6SS2 Gi-1ddIHi 241d @12 dH initialize S2 ©. d- 414 SAIY I ¥ ¢id & i sl
return type ail.

Constructor 1 YSIRi:

e Default Constructor: sigf U2iHl2z2 -2l
e Parameterized Constructor: U412 d &
e Copy Constructor: 1= AHic¥s2Hiell 2116352 Gi-1d ©

e Private Constructor: 316%52 6i41ddid Hailed 52 &

sis Gelsrel:

class Student {
String name;

int age;

// Default Constructor
public Student() {
name = "Unknown";

age = 0;

// Parameterized Constructor
public Student(String n, int a) {
name = n;

age = a;

class Main {
public static void main(String[] args) {
Student sl = new Student(); // Default
Student s2 = new Student("John", 20); // Parameterized

Yy qaeli:
o BIVIAHIY STA: HIGBS2 GI41ddl €214 AHIUAIV ST 1Y &

e sig Return Type &2il: Constructor i si¢ return type -l

q4u2l 2ls: "Constructor HiesS2 GH4Id 8"

yed 1(s OR) [7 3jel]
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String class adl. String class Al [Afda methods -l A1€] Gididl 244 duiail siduel 3 4 Aida Gelsel A2
JAxAdl.

¥AdIGi:

String Class:
Java Hi String class immutable character sequences 4 [R4%3-2 52 . 4isdI2 6i-Icl gl String 2H16¥s2 Gied]
2Isidl .

String Methods:

Method éq

length() string Al daiigf u2d 2 ©
charAt(index) AIUd index U2 character u2d s2 &
substring(start, end) substring slé

indexOf(char) character 4l uif33214 21ig €
toUpperCase() uppercase Hi s 52 ©

sis Gelsrel:

public class StringDemo {
public static void main(String[] args) {
String str = "Hello World";

// length() method
System.out.println("Length: " + str.length()); // 11

// charAt() method
System.out.println("Char at 0: " + str.charAt(0)); // H

// substring() method

System.out.println("Substring: + str.substring(0, 5)); // Hello

Yy Yel:
e Immutable: String Hicss2d cied 2isidi A2l

e Memory Efficient: Storage H12 string pool

4u3 gls: "Strings 2522 22I2 52 V"

yed 2(H) [3 d1el]
Garbage Collection caIviRid s2i. JAVA yi21IHo14i Garbage Collection 4 Hecd wendl.

¥AdIGi:
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Garbage Collection cluI:
HIUIRAI HHZ] HAH-2 U5 ¥ Al 2H16%52 gIR1 6 sAAd] U1l uis] Had © %41 ¢d sid reference Hail.
Hecd:
o ANMIAM WU Hdw2: Hyie 143l deallocation -l %32 -l

e Memory Leaks 2101 &: i[Uii1u unused W3] Ysd $2 ©

e Application Performance: %432 Guaiol+4 optimize 52 ©
SIJEI

e Programmer Productivity: 443 HA%H-2 U2 -4d], logic uR €I

e Reliability: 442l issues A dld crashes €i21S ©

443 gls: "Garbage Collector ¥43] dis s2 8"

yed 2(6l) [4 d1el]
Object 4 Garbage collection HI12 eligible cidiadid] uIR Adi-l A1€] ciial.

¥AdIGi:

GC Eligibility -l 212 2di:

2d geid

Reference 4 Null s2q Object reference 4 null a2 s2q

Reference g?l2il Assign s2q Reference A 6il%1 object U2 point 529

Anonymous Objects Reference [dI objects ci-iddl

Island of Isolation Objects HI3 viscilwi+ refer s2
Geleell:

¢ Nullifying: obj = null;
e Reassigning: objl = obj2;
e Anonymous: new Student();

e Island: ¢iig access [d-i circular references

442l 2ls: "Null References Islands 4 AI1sY &"

yed 2(s) [7 2fel]
Static block 2lidal H12 JAVA Wi211H @uil ¥ main uddl execute 1A 8. dq Hecd 24l

¥AdIGL:

sis Gelsrel:
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public class StaticBlockDemo {

static int count;

// Static block
static {
System.out.println("Static block executed first");

count = 10;

System.out.println("Count initialized to: + count);

public static void main(String[] args) {

System.out.println("Main method started");

System.out.println("Count value: + count);

AH1G2yz:

Static block executed first
Count initialized to: 10
Main method started

Count value: 10

Hecd:
¢ yi2fais Initialization: main method uddi execute 21

e Class Loading: scl YaiH duid @IS &1 IR AUId ©

e is quid Execute: SAIA €18 HIYl AiS dUd execute A1 &
Guaior:

e Static Variable Initialization: static variables A initialize s2dI

e Resource Loading: configuration files dis s2d

442l 2ls: "Static Blocks Main uddl 213 21 &"

yed 2( OR) [3 djel]
JAVA Hi Minor/Incremental @14 Major/Full Garbage collection jqefd s2l.

¥dIGi:

Garbage Collection I UsI?I:

usiR qeid sHldd-

Minor GC Young generation s S2 © CIECTE

Major GC Old generation s s2 & AL IR
Minor GC:
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e @8&A: Young generation objects

e 335Y: 2354l execution

* yallg: ig application pause
Major GC:

e d&: Old generation objects
o %su: ¢y execution

e yald: g¢iR application pause

4u2l gls: "Minor di2diR, Major €ly"

yed 2(Gi OR) [4 d1ei]
JAVA i finalize() method 4 dd1 sIu€Il J12d 24Ad].
SUIGH:

finalize() Method:
Garbage collector gl2I object destruction uddi cleanup operations 412 sid s2idl [deiy method.

Syntax:

protected void finalize() throws Throwable {

// Cleanup code

SIAEL

e Resource Cleanup: Files, database connections cigl s2dl
¢ Memory Management: Native resources 4sd s2d|

e Safety Net: Cleanup 412 ©¢dl ds

Gelerel:

class FileHandler {
protected void finalize() throws Throwable {
System.out.println("Cleanup before destruction");

super.finalize();

#u2l gls: "Finalize Resources ysd s2 "

yed 2(s OR) [7 3jel]

public static void main(String[] args) -l syntax 214%1di. Command line argument d?215 ddidd input A
©Ivdl 412 JAVA UiAIH duil.

¥dIGi:
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Main Method Syntax:
public static void main(String[] args)

AHdl:
e public: 214 cieil accessible
e static: Object a1 [d1 sTd s3] 2IS1
e void: sigf return value 2l
e main: JVM gl ¥iauiid method A

e String[] args: Command line arguments array

sis Gelsrel:

public class CommandLineDemo {
public static void main(String[] args) {
System.out.println("Arguments 4] v "o+ args.length);

if(args.length > 0) {
System.out.println("Command line arguments:");

for(int i = 0; i < args.length; i++) {

System.out.println("Arg " + i + ": " + args[i]);

}

} else {
System.out.println("ég'arguments YEI4 S ﬂdpﬁ;

}

}
}
Execution:

java CommandLineDemo Hello World 123
J([EEATER

Arguments 4 avar: 3
Command line arguments:
Arg 0: Hello

Arg 1l: World

Arg 2: 123

4u3 gls: "Public Static Void Main Args"

Wed 3(H) [3 dyei]
[dfda Java access modifiers «l 1€l GidIdl 244 2AuAdl.

¥AdIGL:
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Java Access Modifiers:

Modifier Class Package Subclass World

public v v v 4

protected v v v X

default v 4 X X

private v X X X
GuaidI:

 public: ¢i¢l accessible
e protected: Package ¥i4 subclasses Hi accessible
e default: 4o package-level access

e private: Hiol class-level access

#4432l 2ls: "Public Protected Default Private"

Med 3(ci) [4 2el]
JAVA i interface o duid s2l. Executable Gele2el 12 interface i inheritance geiidi.

¥dIGi:

Java dHi Interface:
¥is contract ¥ implementation [d41 method signatures <iiwiifRid s2 ©. Classes interface 4 implement s34
method definitions Yl s2 ©.

Interface Inheritance Gels:el:

// Parent interface
interface Animal {

void sound();

// Child interface Animal &l inherit S2 ©
interface Mammal extends Animal {

void walk();

// child interface A implement sadl class
class Dog implements Mammal {
public void sound() {

A A

System.out.println("sd2l cid 8");

public void walk() {
System.out.println("gd2l AR U U2 Ald ©");
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class Main {
public static void main(String[] args) {
Dog d = new Dog();
d.sound();
d.walk();

Yy daleli:
e Multiple Inheritance: Interface multiple inheritance support s2 &
e Contract: Class 2] implement s2q %igfai d cuuifdd s2 &

Hu3l 2ls: "Interfaces Contracts Inherit s2 &"

wed 3(s) [7 oyel]
super keyword civifRid s2i ¥i4 executable JAVA Mi211u 2112 super keyword i Guaidi g2iidi
FdIGi:

super Keyword:
Immediate parent class object 4 reference s2 . Parent class -1 methods, variables, 14 constructors A
access s2dl HI2 Ul ©.

sis Gelsrel:

class Animal {

String name = "Hleﬂ";

Animal (String type) {

System.out.println("Animal constructor: + type);

void sound() {
System.out.println("yiCll AHdi¥ s2 ©");

class Dog extends Animal {

String name = "%dﬁ";

Dog() {
super("ddd4"); // Parent constructor SId S ©

System.out.println("Dog constructor");

void sound() {

super.sound(); // Parent method Sid S2 ©
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A A

System.out.println("sd?l ¢id 8");

void display() {

System.out.println("Parent name: " + super.name);

System.out.println("Child name: + this.name);

class Main {
public static void main(String[] args) {
Dog d = new Dog();
d.sound();

d.display();

AY

super 1 GuiaIi:

e Constructor Call: super (parameters)
e Method Call: super.methodName ()

e Variable Access: super.variableName

443 gls: "Super Parent 4 sid 2 &"

yed 3(4 OR) [3 djel]
JAVA i package 4 caqeI3 Geleel 12l 4umal.

¥dIGi:

Java Hi Package:
icifdid classes ¥i4 interfaces A is12 organize s2g namespace. Access control @44 namespace management
Yeld 52 9,

Package Structure:

com.company.project

I— model

| L Student. java

F—— service

| L— StudentService.java
L. Main. java

GelsRel:

// File: com/company/model/Student.java
package com.company.model;

public class Student {

private String name;
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public String getName() { return name; }

public void setName(String name) { this.name =

// File: Main.java
import com.company.model.Student;

public class Main {
public static void main(String[] args) {
Student s =
s.setName("@gﬂ");

new Student();

SIAEI:
e Organization: ici(€id classes 4 group s2 ©

e Access Control: Package-level access

43 gls: "Packages Classes 4 Organize s2 &"

yed 3(6i OR) [4 del]
«aqelg Gelezel 12 abstract i final keywords 2ual.

¥YdIGL:

Keywords 21u%dl:

Keyword éq
abstract A1¢3] implementation
final Modification 12siaq

sis Gelsrel:

// Abstract class
abstract class Shape {

final double PI = // final variable

3.14;
// abstract method

abstract void draw();

final void display() { // final method
System.out.println("IsiR £2lid] 2al SlA");

// Final class
final class Circle extends Shape {

void draw() {

No. 11/ 27
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System.out.println("ddn €l a1 slA");

// Final 4 dld circle class 4 extend sl 2sig -l

// class Oval extends Circle { } // Error!

Yu Ygl:
e abstract: Subclass Hi override s i€/

e final: Override 2A2dl extend s3| 2isiq -2il

44zl gls: "Abstract {2l 41U 8, Final 441 52 &"

yed 3(s OR) [7 d]el]

Java Programming language context i Dynamic Method Dispatch caiwiifRid s2i. Dynamic Method
Dispatch g2liadi executable Wi Gidial.

¥dIGi:

Dynamic Method Dispatch:
Runtime polymorphism =i method call execution £2[¥14 actual object type 1€ resolve @1 ©, reference
type A1EIR dl.

sis Gelsrel:

// Base class
class Animal {
void sound() {
System.out.println("yiell wdiw s2 ©");

// Derived classes
class Dog extends Animal {
void sound() {

NN

System.out.println("sd?l ¢id 8");

class Cat extends Animal ({
void sound() {
System.out.println("[GidIs] ®id s2 ©");

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

Animal ref; // Reference variable

// Runtime method resolution

No. 12 [ 27
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ref = new Dog();
ref.sound(); // Dog -l sound() Sid 21 &

ref = new Cat();
ref.sound(); // Cat -l sound() Sid &R &

ref = new Animal();
ref.sound(); // Animal -l sound() Sid 21 ©

AHI1G2ye:

sdRl ol ®
[Gidis] wig s2 &
vl AHYIs 52 &
Yy dgiel:
e Runtime Resolution: Runtime u2 method 4ssl 212 &
¢ Polymorphism: 244 interface, [dlde behavior

e Virtual Method Table: JVM method lookup Hi2 vtable diu2

443 gls: "Dynamic Dispatch Runtime -issl s2 ©"

Med 4(1) [3 d1el]
Exception Handling ¥i throw i finally keywords 24dl.

¥dIGi:

Exception Handling Keywords:

Keyword éq Guid|
throw H=j1dl exception throw s29 throw new Exception();
finally éHell execute adi block try-catch ussl

Gelseli:
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// throw Gels:el
if(age < 0) {
throw new IllegalArgumentException("i%d d");

// finally Gels:el

try {
// vl sis

} catch(Exception e) {
// exception handle S?i
} finally {
// cleanup SIS - é42ll execute iR ©

Yy Yel:
e throw: 2uxeyel exception 6i-1d & A throw s2 ©

e finally: Exception 2419 & 4 241d d A €14 dle [d-41 execute 21124 ©

443l gls: "Throw ci-1d &, Finally alis s2 8"

yed 4(cl) [4 d1e1]
JAVA Hi try...catch block €2iiddi Hi2uI4 @uii

¥dIGI:

sis Gelsel:

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

try {
int[] arr = {1, 2, 3};
System.out.println("Array element: " + arr[5]); // Index out of bounds

int result = 10 / 0; // Division by zero

} catch(ArrayIndexOutOfBoundsException e) {

System.out.println("Array index error: + e.getMessage());

} catch(ArithmeticException e) {

System.out.println("ﬂﬁid error: + e.getMessage());

} catch(Exception e) {

System.out.println("dHIRI error: " + e.getMessage());

System.out.println("HIAM yG 28 ©...");
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AHI1G2yz:

Array index error: Index 5 out of bounds for length 3
Ui AUlg e V...
SIAEI:
¢ Exception Handling: }jc2 error management
e Program Continuity: Yi2H crash il adi

43l gls: "Try sis, Catch Errors"

ved 4(s) [7 Je]

\

ArrayindexOutOfBoundsException Exception caiuifdid s2i. dd UelRid sadi vis siRigiH JAVA vi2i1H dvii.
Input(il) i vel Gedw s2i % VI Exception 4 ggiRel.

¥dIGL:

ArrayindexOutOfBoundsException:
Runtime exception % 24119 index (4sI2Ic4s 42idl >= array length) 12 array element 4 access s2di-i Y1
sdl duid thrown &1 €.

sis Gelezel:
public class ArrayExceptionDemo {

public static void main(String[] args) {
int[] numbers = {10, 20, 30, 40, 50}; // Array size: 5

try {
System.out.println("Array dcilg: " + numbers.length);

// Valid access

"

System.out.println("Index 2 U2 element: + numbers([2]);

// Invalid access - exception throw 522l

System.out.println("Index 10 U2 element: " + numbers[10]);
} catch(ArrayIndexOutOfBoundsException e) {

System.out.println("Exception Ussij: " + e.getMessage());
System.out.println("URﬂJG index access Sé!");

System.out.println("yiAM usadiyds yei 2Ai");

Exception raise s2dl inputs:
o dslRIds Index: arr[-1]

* Index >= Length: size 5 -l array HI2 arr[5]
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e Empty Array Access: vidl array Hi2 arr[0]
Glalg:

¢ Bounds Checking: Access uddl index verify s?l

e Array Length: array.length property diu?]

43l gls: "Array Bounds Programs dis 8"

yed 4(21 OR) [3 de]

JAVA Hi Thread i life cycle 4 Gels2el 2112l €11 A4 AHwdl.

start()

RUNNABLE

yield() CPU aIIocation\
RUNNING timeout

¥dIGL:

Thread Life Cycle:

resource available notify()

completion

Y N

‘ TIMED_WAITING ’ ‘ TERMINATED ’

wait for

BLOCKED

WAITING

States:
e NEW: Thread Gi-icaii yel 213 sl -l
e RUNNABLE: Run s2di HI2 dI2 48id] running
e BLOCKED: Resource HI2 waiting
o WAITING: A[[8id 214y H12 waiting
e TIMED_WAITING: [[€% a4 412 waiting
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e TERMINATED: Thread execution ygel

442l 2ls: "New Runs, Blocks Wait, Terminates"

yed 4(ci OR) [4 ﬂl!I]
JAVA Optional class 2i4%dl. Optional class 1 OfNullable() ugldd deid s2i.

¥dIGi:

Optional Class:

Container object % value ¢ig 25 s 4 vyl ¢lg 215, NullPointerException 2101dIHi HEE S2 & i sisH dg readable
Gi1d ©.

ofNullable() Method:

Value non-null ¢id di d 21184 Optional u2d s2 €, ¥4=42ll empty Optional ud s2 ©.

sis Gelsel:

import java.util.Optional;

public class OptionalDemo {
public static void main(String[] args) {
String namel = “ﬁgd";

String name2 = null;

// ofNullable() Gels20l]
Optional<String> optl = Optional.ofNullable(namel);

Optional<String> opt2 = Optional.ofNullable(name2);

System.out.println("optl ¢I¥2: " + optl.isPresent()); // true
System.out.println("opt2 $I¥2: " + opt2.isPresent()); // false

// Safe value retrieval
System.out.println("Namel: " + optl.orElse("ASlId"));
System.out.println("Name2: " + opt2.orElse("Asld"));

SIJYEL

 Null Safety: NullPointerException 242sid &

¢ Readable Code: Optional values 4 2ux indication

43l Zls: "Optional Null Safety 2Hig2 s2 ©"

yed 4(s OR) [7 d)ei]
d22s try...catch block s2iiudi siigid JAVA yiaIH @uil.

¥AdIGi:

sis Gelsrel:
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public class NestedTryCatchDemo {

public static void main(String[] args) {

try {
System.out.println("Gli&l try block 213 23i");

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

try {
System.out.println("¥idRs try block 213 23i");

// ¥ ArrayIndexOutOfBoundsException Iuel
System.out.println("Index 5 access seg: " + numbers[5]);

// ¥l digd execute Hdl AR
int result = 100 / 0;

} catch(ArrayIndexOutOfBoundsException e) {

"

System.out.println("@ﬂdﬁs catch: Array index error - + e.getMessage());

// ¥idRs catch Hiell 49 exception throw S29

throw new RuntimeException("aﬂdﬁs block Hi error");

System.out.println("AidRs try-catch usl");

} catch(RuntimeException e) {

System.out.println("GlI& catch: Runtime error - + e.getMessage());

} catch(Exception e) {

System.out.println("GlI& catch: AMHIRI error - + e.getMessage());

} finally {
System.out.println("Gl&l finally: Cleanup operations");

System.out.println("4IAUM execution 1@za§");

AH1G2ye:

Gligl try block 2I3 &

¥idRs try block 213 2l

¥idRs catch: Array index error - Index 5 out of bounds for length 3
6ilg catch: Runtime error - ¥idRS block Hi error

Gllgl finally: Cleanup operations

WiAM execution YeI 2y

Yy daleli:

o ciglda adz2l: AHidRs 244 ci1gl exception handling
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e Exception Propagation: 21id[2s exceptions Giigl blocks glRI ussigf 2i$ ©

e [dfRi Handling: [d[de 2dRi uz [dfdy exceptions

43 gls: "Nested Try 2d?i Catches s2 &"

Med 5(1) [3 dyel]
JAVA Hi executable sis 12 thread synchronization au%1di.

¥dIGH:

Thread Synchronization:
Data inconsistency 244 race conditions 12sigdi H12 cig[del threads giRl shared resources I access 4 control
sdl-] ugld.

sis Gelsrel:

class Counter {

private int count = 0;

// Synchronized method
public synchronized void increment() {
count++;

public int getCount() {

return count;

class SyncDemo extends Thread {

Counter counter;

SyncDemo (Counter c) {

counter = c;

public void run() {
for(int i = 0; i1 < 1000; i++) {

counter.increment();

SIJYEL

e Data Consistency: Race conditions 212519 &

e Thread Safety: Shared resources - safe access

443l gls: "Synchronize Shared Data A ¥j2(&id s2 ©"
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yed 5(6i) [4 del]

JAVA di [dfde stream classes il digeil s2i. Executable Gelg2el 212l siguel disd audi.

¥AdIGi:

Stream Classes:

Class éq

FileInputStream File Hieil bytes diyal
FileOutputStream File Hi bytes duidl
BufferedReader Buffered character reading
PrintWriter Formatted text output

FilelInputStream Gelszel:

import java.io.*;

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

try {
// File Gidldl ¥4 data @ul
FileOutputStream fos = new FileOutputStream('"test.txt");
String data = "dvad [ay";
fos.write(data.getBytes());

fos.close();

// FileInputStream diuld file didi

FileInputStream fis = new FileInputStream("test.txt");

int ch;

while((ch = fis.read()) != -1) {
System.out.print((char)ch);

}

fis.close();

} catch(IOException e) {
e.printStackTrace();

Stream d@&eli:

e Byte-oriented: Binary data handle s2 &

e Character-oriented: Text data handle s2 ®

4432l 2ls: "Streams Data Hisd &"
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yed 5(s) [7 2jel]

Thread i Guaidl s34 uAd d yeiis 2ivA1il g2l [Guy 2vA12i] €21iddl 112 Thread class  [Gadikdl JAVA

ViAIH duil.
SBUIG:

sis Gelsrel:

class OddNumberThread extends Thread {
private int start;

private int end;

public OddNumberThread(int start, int end) {
this.start = start;

this.end = end;

@Override

public void run() {
System.out.println("Thread 2I3 gyl "+ Thread.currentThread().getName());
System.out.println(start + " 4 " + end + " d [Guy duARAl 2liell @l Sl ;

for(int i = start; i <= end; i++) {

if(i % 2 1= 0) { // AW [y © 5 d s
System.out.println("[GuH awil: " + i);
try {

Thread.sleep(500); // 500ms Y12 pause
} catch(InterruptedException e) {
System.out.println("Thread interrupted");

System.out.println("Thread %pfaﬁﬁ: " + Thread.currentThread().getName());

public class OddNumberDemo {
public static void main(String[] args) {
// Thread objects Gi-Idl
OddNumberThread threadl = new OddNumberThread(l, 10);
OddNumberThread thread2 = new OddNumberThread(11l, 20);

// Thread names 2 S?I
threadl.setName("OddThread-1");
thread2.setName("0ddThread-2");

// Threads 2I3 S2i

threadl.start();
thread2.start();
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try {
// Threads Y@l didl 2pe gl
threadl.join();
thread2.join();

} catch(InterruptedException e) {
e.printStackTrace();

System.out.println("G6dl threads gpfaa|rw;

A1G2y2:

Thread 213 23i: OddThread-1

1 ¥4 10 9 [awy 2wl eliell 2&i1 ol
Thread 213 23l: OddThread-2

11 ¥4 20 9 [awy auadl 2ldl 2@l oA
(Guy 2juwal: 1

(Guy 2juwar: 11

(AGuy 2jwal: 3

(Guy vl 13

Thread d@aeii:

e Concurrent Execution: ¢ig(ddl threads isiia Uid ©
¢ Thread Extension: Custom behavior Hi12 Thread class extend s2 &

4432l 2ls: "Threads g1 @ "

yed 5(24 OR) [3 QlBI]
JAVA Hi Thread class -l join() 244 alive() ygldil 24eadl.

¥dIGL:

Thread Methods:

Method éd Return Type
join() Thread completion Hi2 21¢ %1 void
isAlive() Thread running & § d dsiaiq boolean

Method 214%dl:

e join(): Current thread 1ud thread complete 2121 i ¢l 21¢ YA &

* isAlive(): Thread ¢ running & di true, complete i ¢l di false Ud s2 &

sis Gelsel:
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class TestThread extends Thread {
public void run() {
for(int i = 1; i <= 3; i++) {
System.out.println("didl 2g: " + i);
try { sleep(1000); } catch(InterruptedException e) {}

public class Main {
public static void main(String[] args) throws InterruptedException {
TestThread t = new TestThread();
System.out.println("Start usdi: " + t.isAlive()); // false

t.start();
System.out.println("Start ysl: " + t.isAlive()); // true

t.join(); // Completion HI2 2l¢ Yl
System.out.println("Join usl: " + t.isAlive()); // false

H4zl gls: "Join 21¢ YA ©, Alive Usidl "

yed 5(ci OR) [4 d)el]

JAVA di user-defined exceptions 4 cIvifRid s2i. User-defined exceptions Gididdl HI2 YI2AIH @ul

¥dIGL:

User-defined Exceptions:
Exception class 212idi d] subclasses 4 extend s2l [df2ixe application errors handle s2di 412 Gididid] custom
exception classes.

sis Gelsel:

// Custom exception class
class AgeValidationException extends Exception {
public AgevValidationException(String message) {

super (message) ;

class Person {

private int age;

public void setAge(int age) throws AgeValidationException {
if(age < 0) {
throw new AgeValidationException("dd 4siRids ¢l 215 4él: " + age);

}
if(age > 150) {
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throw new AgeValidationException("d 150 sedi g ¢ig s 4dl: "+ age) ;
}
this.age = age;

System.out.println("HI=I Y Jq2 sAl: "o+ age);

public int getAge() {

return age;

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

Person person = new Person();

try {
person.setAge(25); // MR Y9
person.setAge(-5); // VHI=”I d)j - exception throw S22

} catch(AgeValidationException e) {

System.out.println("Custom Exception: + e.getMessage());

try {
person.setAge(200); // ¥HIRI 9d - exception throw S22
} catch(AgeValidationException e) {

System.out.println("Custom Exception: + e.getMessage());

A1G2y2:

YRl 9y 2 SAl: 25
Custom Exception: dd AsRIS ¢l 215 Hél: -5
Custom Exception: d3 150 Sadi d4iR ¢ 215 4él: 200

SIAEL:

e [afeie Error Handling: Application-specific errors handle s2 ©

* GiddR Code Organization: Exception logic 2A4a1 21ui &

43l gls: "Custom Exceptions [df2i® Errors uss 8"

yed 5(s OR) [7 OJEI]
$19d a.txt Al 21420l b.txt u: siul s2d1 H12 JAVA yiA14 duil.

¥dIGi:

sis Gelsrel:
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import java.io.*;

public class FileCopyDemo {
public static void main(String[] args) {
String sourceFile = "a.txt";
String targetFile = "b.txt";

// Method 1: FileInputStream ¥4 FileOutputStream dIu2ld

copyUsingStream(sourceFile, targetFile);

// Method 2: BufferedReader ¥4 PrintWriter dIuld
copyUsingBuffered(sourceFile, targetFile);

// Method 1: Byte-by-byte copy
public static void copyUsingStream(String source, String target) {
try {

// Sample data dlgd source file GiHId]
FileOutputStream createFile = new FileOutputStream(source);
String data = "dyad (Gt \nAl sample text ©.\nJava File Operations.";
createFile.write(data.getBytes());
createFile.close();
System.out.println("Sample data dlel source file GﬂKﬂ");

// File copy S?
FileInputStream fis = new FileInputStream(source);

FileOutputStream fos = new FileOutputStream(target);

int ch;
while((ch = fis.read()) != -1) {

fos.write(ch);

fis.close();
fos.close();
System.out.println("Stream diudd file sndiyds copy s3");

} catch(IOException e) {

"

System.out.println("File copy e2fI4 error: + e.getMessage());

// Method 2: Buffering 18 line-by-line copy
public static void copyUsingBuffered(String source, String target) {
try {
BufferedReader reader = new BufferedReader (new FileReader (source));

PrintWriter writer = new PrintWriter(new FileWriter("buffered " + target));
String line;

while((line = reader.readLine()) != null) {

writer.println(line);
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reader.close();
writer.close();
System.out.println("BufferedReader diu3ld file HSUkﬂﬁﬁs copy s2");

// Copy S°d content €2Iid
displayFileContent ("buffered " + target);

} catch(IOException e) {

System.out.println("Buffered copy g2M14 error: + e.getMessage());

// File content €2Ii9dl HI2 helper method
public static void displayFileContent(String filename) {

try {
System.out.println("\n" + filename + " Al EﬂHQﬂ:");

BufferedReader reader = new BufferedReader (new FileReader(filename));
String line;
while((line = reader.readLine()) != null) {

System.out.println(line);

}

reader.close();

} catch(IOException e) {
System.out.println("File diudl 9wd error: " + e.getMessage());

AH1G2yz:

Sample data dlgl source file Gid(d]
Stream diud file as0diyds copy S?
BufferedReader diu3ld file usndiyds copy 3

buffered b.txt -l uM2il:
Ayad [t
¥l sample text ©.
Java File Operations.
File Operations:
¢ FileInputStream/FileOutputStream: Byte-level operations
o BufferedReader/PrintWriter: Buffering 212 line-level operations
e Exception Handling: 2122 error management
Yy daleli:

* oiglda Methods: File copying Hi2 [afdg approaches
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e Error Handling: IOException 412 try-catch blocks

» Resource Management: File streams o 21193 closing
LIS WA IAI:
e Streams Gigl s2i: Guiol sl Y2l file streams ¢y s2A

e Exception Handling: IOException 12 2ld handle s?i

e Buffer Usage: ¢idd? performance H12 buffered streams diugl

43 2ls: "Files Source il Target d2s Flow 52 &"
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