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ved 1(H) [3 3jel]

OOP i+ POP 42ii dgldd @Ui.

SUIG:
vidi ooP POP
PISEIY Gli2M-Y H[ao1y 21U-SIGH A(ciom
sis¥ HI6FS2 Vi SEI™ $se1d A4 vy
sa1 RisuiRe v-swydeld glal Sl ¢1glSal sal ¢lglsa1 el
vicdH Ailcdol HHRUIH HiosseHi [detI[Fd s?i 4RI §selHi [dei¥d s?i

Hu2l 2ls: "AHieTs2 GlieH, Uilw: 21"

yed 1(cl) [4 2]
Glige sis 2f §? JVM 4 [darddiR a4mal.
FdIGH:

Gl1g2 sis: Java compiler gi21 1 sisuiall ¥432 aidi Wdesiv-g(Su-s-2 g24l(S2 sis.

\ 4
\ 4

Java Source Code > Java Compiler Byte Code > JVM Machine

JVM sindid2:
e Class Loader: .class slgdid Wu2lHi @is s2 ©
e Memory Area: Heap, stack, method area 22i2%
e Execution Engine: ci1g2sis- g-2242 v iS55 52 ©

e Garbage Collector: 21i21H[2s HHZ] HA%H=2

J4u2 2ls: "Glig2 SIS €25 ¥oUIRA AId &"

yed 1(s) [7 1]
Vi1 GH[EH244 Usdl sHHI T2 S2dI HIZ WAIMi YIA1H A
SdIGH:

import java.util.Arrays;

public class ArraySort {

public static void main(String[] args) {
int[] arr = {64, 34, 25, 12, 22, 11, 90};
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// Bubble Sort
for(int i = 0; i < arr.length-1; i++) {
for(int j = 0; j < arr.length-i-1; j++) {
if(arr[j] > arr[j+1]) {
int temp = arr[j];
arr[j] = arr[j+1];

arr[j+1] = temp;

System.out.println("Sorted array: + Arrays.toString(arr));

YU HEIAI:
e Bubble Sort: 6111 AlAH-=2-] ¢adl 52 ©
e Time Complexity: O(n?)
e Space Complexity: O(1)

43l 2ls: "doid AU 9 ¥id"

yed 1(s OR) [7 djei]
SHI-S 19 HIPYH2¥] GuAIdI s siguel €1 uA1iiHi] HedH 2Aigd] HIZ AdIHi HiAM @il

¥dIGL:

public class FindMaximum {
public static void main(String[] args) {
if (args.length != 10) {
System.out.println("sul S3l4 GRRIGR 10 AWARAI EVE SRA");

return;

int max = Integer.parseInt(args[0]);

for(int i = 1; i < args.length; i++) {
int num = Integer.parselnt(args[i]);
if (num > max) {

max = num;

System.out.println("HédH dwil: " + max);

Yy YEIAL:
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e Command Line: args[] array A12gH-=23 2212 52 &

e parselnt(): 2214 gl2xMi 5792 52 ©

* Validation: Array length s 52

Hu3 2ls: "0 H2 HISIHH 4"

yed 2(H) [3 d1el]
Wrapper sdid @] 8? Gelcel 412 4Hdl.
SdIGH:

AEAY

Wrapper Class: [M[2d S2i 2igaid AiesseHi 542 52 ©.

Primitive Wrapper Class
int Integer

char Character
boolean Boolean
double Double

// Boxing

Integer obj = Integer.valueOf(10);
// Unboxing
int value = obj.intVvalue();

H4u2l 2ls: "R AHieTseHi dul”

yed 2(6l) [4 d1el]

Adidl [dlda agielidl A1€] 2A1ul. siduel 6 244l
$dIGI:

Java Features:

e Simple: 320 syntax, pointers il
e Platform Independent: 2isdi2 @], £25 X1 AdId]
e Object Oriented: AHic¥s2 4 SAIY U2 AHIdIRd

e Secure: explicit pointers 42il, bytecode verification
[Gardaiz auydl:

e Platform Independence: Java bytecode VM dinl siguel w@esiv U2 AI1d &

* Object Oriented: inheritance, encapsulation, polymorphism, abstraction aiuié s2 &

J4u2 2ls: "[@wd WesiH Hiowse [[siR2]"
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yed 2(s) [7 dfe]
id219[521 ugld of H? Gelcrel A1 yuMal.
FdIGi:

Method Overriding: A1gcs sdii U2-2 sdiiHl Haisq [dfeie implementation el s2 .

class Animal {
public void sound() {

System.out.println("viell uHdix s2 ©");

class Dog extends Animal {
@Override

public void sound() {

NN

System.out.println("sd?l ¢id 8");

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

Animal a = new Dog();

A A

a.sound(); // ¥iBayz: §dﬁ (GEI?

YuA HEIAI:
e Runtime Polymorphism: 6552 21gu-1 A41€12 HalS Sid &1 ©
e @Override: Has 211921g[S21 HI2 annotation

e Dynamic Binding: 2-21g4 U2 Hes Rasicjel

43 2ls: "UIges Y- HYS Hed ©"

yed 2(4 OR) [3 d]el]
1dIMi Garbage collection 24%di.

¥AdIGi:

AN

Garbage Collection: 3ii2iH[2s Huz] HdwH=2 ¥ vguAIdf] AicFs2id €2 52 ©.
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Object Created

Object

Object Unreferenced

Garbage Collector

Memory

Yy YEIl:

e Automatic: Hj2id 42l deallocation 4l

\

e Mark and Sweep: 3i-{uidf] AHi6%5221 HINU i €2 $2 &

[9)

e Heap Memory: heap memory area U2 SIH 52 ©

A2 Zls: "viial scld 214y2ss AHioss2 "

yed 2(6i OR) [4 de]
static slas Gelszel 412 Hu¥dl.

¥YdIGL:

Static Keyword: &2 Gied sdiid ©.
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class Student {
static String college = "GTU"; // Static variable
String name;

static void showCollege() { // Static method

System.out.println("sid¥: " + college);

Static Features:

e Memory: sdld difSol 2198 dis &1 ©
o Access: AHi6¥s2 (Al AsAY 52 2ISIU ©

e Sharing: ¢i¢ll instances 422 2IR &1 &

43l 2ls: "sdid dad vyl 2ifRor"

yed 2(s OR) [7 d)ei]

s22seR | ©? siul sRgse2d Geleel A1 AHMdl.
FdIGH:

Constructor: 1i6¥s24 initialize s2d1 Hi2] [deiy Hals,

class Person {
String name;

int age;

// Default constructor
Person() {
name = "JHsld";

age = 0;

// Parameterized constructor
Person(String n, int a) {
name = n;

age = a;

// Copy constructor
Person(Person p) {
name = p.name;

age = p.age;

Constructor Types:

e Default: sig UziHlz2z -2l
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e Parameterized: U2nle2 @ &
o Copy: ¥H[RdcuHi 2841 HioFseHiell AHI6BS2 611 &
Hu3 2ls: "[Ssice Uidl2? sivl"
yed 3(A) [3 dpel]
super slas Geiczel A1z AuAdi.

¥dIGL:

Super Keyword: U2-2 sdiai+l Aei-] digef AN .

class Vehicle {
String brand = "SRs";

class Car extends Vehicle {
String brand = "2i¥i2l";

void display() {

System.out.println("JlgeS: " + brand);
System.out.println("Qe%: " + super.brand);
}
}
Super Uses:

e Variables: U2-2 sdidI variables sy s2i
e Methods: U2-2 sdid4]l methods sid s2i

e Constructor: U2-2 sdld-l constructor sid s2i

42 gls: "yuz Ur-2A sid 52 9"
Med 3(6l) [4 2el]
inheritance A1 [dfdg usiRi] 21€l 2414i. multilevel inheritance a4%14i.

¥AdIGi:

Inheritance Types:

Type CTEY

Single s U2, s AUlYes
Multilevel inheritance -l g
Hierarchical s U2, oigldy [Rics
Multiple oigldy Uz~ (interfaces gi?l)
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Multilevel Inheritance:

class Animal {
void eat() { System.out.println("Wiq"); }

class Mammal extends Animal {
void breathe() { System.out.println( "% GQW"); }

class Dog extends Mammal {
void bark() { System.out.println("&4"); }

A43 gls: "[[d1d e elRIfSsd Hi@ud"

yed 3(s) [7 oyel]

g-225 2] ©? Gelcrwl A1 multiple inheritance d4¥dl.

SdIGH:

Interface: si-gis2 % sdId 2] s2q YA d @IWAIRid 52 ©, 54 2d 44l

interface Flyable {
void fly();

interface Swimmable {

void swim();

class Duck implements Flyable, Swimmable {
public void fly() {
System.out.println("cids Gsl ¢l ©");

public void swim() {
System.out.println("cds d2l 2¢l 8");

Interface Features:

 Multiple Inheritance: sdi 6igldd interfaces implement s3] 215 ©
e Abstract Methods: ci¢il methods [Ssice 34 abstract ©

 Constants: ci¢ll variables public, static, final ©

Hu3l gls: "Hl@ud AcIse siee2y"
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yed 3(21 OR) [3 dyel]
final slas Gelsel 2128 AHAdl.

¥AdIGi:

Final Keyword: modification, inheritance, 2121d1 overriding uldciféid s2 .

final class Math { // inherit s3l| 2Islg 2]
final int PI = 3.14; // modify s3| 2usig -l

final void calculate() { // override sl 2Isig -eil
System.out.println("lCId?] sl 2& ©");

Final Uses:

e Class: extend sl 21sid 2l
e Method: override s3l 2isig -eil

e Variable: reassign s?| 2isiq -eil

Hu2l 2ls: "sigd S8l v2sId ©"

yed 3(6i OR) [4 de]
AdiMi [dlde visddA S2id A4wdi.

¥dIGL:

Access Modifiers:

Modifier A sdId A4 Usy AcISHIN [Sge2 usw
public v v v 4
protected v v v X
default 4 v X X
private v X X X

Ju2 2ls: "ulcds vizses [Ssice wigda"

yed 3(s OR) [7 3jel]

US% 2 ©? USY¥ Gi-iddi4l udidi duil 24 de Gelezel Hul.
FdIG:

Package: 2icif€éid sd1di 44 interfaces o ¥@.
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USY Gid1ddid] YdIdi:

1. Declare: 2iu U2 package statement dug]
2. Compile: javac -d . ClassName.java

3. Run: java packagename.ClassName

// File: mypack/Calculator.java
package mypack;

public class Calculator {
public int add(int a, int b) {

return a + b;

// File: Test.java

import mypack.Calculator;

public class Test {
public static void main(String[] args) {
Calculator calc = new Calculator();

System.out.println(calc.add(5, 3));

Package Benefits:

e Organization: icifdld saifl4 gl 52 &
e Access Control: Usx-dgd vieseld
e Namespace: i[5 s[56s2 2101 ©

Hu3l 2ls: "[Ssd2 swigd 24"

Med 4(1) [3 del]

2y Gelszel A1 thread Al Miafisdii a414di.

FAIGI:

Thread Priority: thread execution order -ssl s2 £ (1-10 2sd).
class MyThread extends Thread ({

public void run() {
System.out.println(getName() + " yieMsdli: "+ getPriority());

public class ThreadPriorityExample {
public static void main(String[] args) {
MyThread tl = new MyThread();
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MyThread t2 = new MyThread();

tl.setPriority(Thread.MIN PRIORITY); // 1
t2.setPriority(Thread.MAX PRIORITY); // 10

tl.start();
t2.start();

Priority Constants:

e MIN_PRIORITY: 1
e NORM_PRIORITY: 5
e MAX_PRIORITY: 10

J4u2 2ls: "[i4 4ivid sy

yed 4(61) [4 3]
2s 2] ©7? 2s Y Us AxWdI.
SdIGH:

Thread: concurrent execution Hi2 lightweight process.

start()

CPU allocation

wait(), sleep()  complete

Blocked
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Thread States:

e New: Thread ci-ic3] uel 213 21 -2l

Runnable: d1ddl Hi2 dalR

Running: ¢i@Hi execute 2 28] ©

Blocked: resource 412 21¢ %i1¢ 28] ©

Dead: execution Yol 23]

Hul gls: " 2Acid 2421 6aliss Ss”

yed 4(s) [7 dJe1]
AdIHi S NIAM AVl F 246id Y2251 2ud 524 cigldd s Gid1d 8.

¥dIGL:

class MyRunnable implements Runnable {

private String threadName;

MyRunnable(String name) {

threadName = name;

public void run() {
for(int i = 1; i <= 5; i++) {
System.out.println(threadName + " - slidl: "+ i);
try {
Thread.sleep(1000);
} catch(InterruptedException e) {

e.printStackTrace();

public class MultipleThreads ({
public static void main(String[] args) {
Thread tl1 = new Thread(new MyRunnable("ﬁS-l”));
Thread t2 = new Thread(new MyRunnable("QS—z"));
Thread t3 = new Thread(new MyRunnable("ﬁS—3”));

tl.start();
t2.start();
t3.start();

YUl YEIL:
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* Runnable Interface: Thread sdid extend s2dl s2di 113 &
e Thread.sleep(): thread execution pause s2 ©

e Multiple Threads: isai2l concurrent id &

443 gls: "gMai-2 40id 2218 Hicud"

yed 4(4 OR) [3 d1e1]
UIR AEAI-UEI g[Gic2 exception <l Al€] vl siduel s g-(Gic2 exception AHdl.
FUIGH:
Inbuilt Exceptions:

 NullPointerException: null object 2isia s2g

¢ ArraylndexOutOfBoundsException: »14I=) array index

e ArithmeticException: 2j=2il ¢i121IsI2

¢ NumberFormatException: A4I1= 2wl sive

ArithmeticException: arithmetic operation [Avs¢ 21111 112 throw 211 ©.
int result = 10 / 0; // ArithmeticException throw S ©

442 2ls: "4d 242 2iRenifEs doiR"

yed 4(ci OR) [4 OJ,EI]
AioYy Gelcel 12 21 V4 SU Ay,
SUIGH:

Try-Catch: Exception handling Hs[d2su.

public class TryCatchExample ({
public static void main(String[] args) {
try {
int[] arr = {1, 2, 3};
System.out.println(arr[5]); // Index out of bounds

}
catch(ArrayIndexOutOfBoundsException e) {

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

}
finally {
System.out.println("éﬁen execute YR @");

Exception Handling Flow:
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e Try: sis % exception throw s3] 2i$ ©
e Catch: [d[2iw2 exceptions handle s2 &

* Finally: évell execute 1) &

43l 2ls: "212 S s1g4d]"

yed 4(s OR) [7 d)ei]
Exception 2] 8? Arithmetic Exception i Guidl €2llddi Hi2A1H @vuil.
¥YdIGL:
Exception: runtime error & 414 i flow 4 [daiy s2 ©.
import java.util.Scanner;
public class ArithmeticExceptionExample {

public static void main(String[] args) {

Scanner sc = new Scanner(System.in);

try {
System.out.print ("YH AWII €V si: "8
int numl = sc.nextInt();

System.out.print("cily AWl €uid sA: ");

int num2 = sc.nextInt();

int result = numl / num2;
System.out.println("H@BHH: " + result);
}
catch(ArithmeticException e) {
System.out.println("2: el aidsR s3] eisidl -ellt");
}
catch(Exception e) {

System.out.println("Hﬂﬂ%izﬁee: " + e.getMessage());

}

finally {
sc.close();

}

Exception Types:

e Checked: syigd-21g4 exceptions
e Unchecked: 242194 exceptions

e Error; [J2e4-dad Yicar

32 2ls: "2H219H 2 sd S 52 8"
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wed 5(4) [3 3fel]
JavadiArraylndexOutOfBound diudied Gelsel 212l Audl.

¥AdIGi:

ArraylndexOutOfBoundsException: >44i= array index ¥isaia s2dl duid throw 21 €.

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

try {
System.out.println(numbers[5]); // ¥HHI=I index

}
catch(ArrayIndexOutOfBoundsException e) {

"

System.out.println("AHHIRI array index: + e.getMessage());

Yy YEIA:
e Valid Range: 0 2il array.length-1
e Negative Index: 4si2ic¢is index uel exception throw s2 &

e Runtime Exception: unchecked exception

U2 2ls: "Vi? PSSy 2y s”
yed 5(cl) [4 d1el]

stream classes -l ynejd GliGidl 24¥dl.

¥dIGL:

Stream Classes: input/output operations handle s2 ©.

Stream Type Classes

Byte Streams InputStream, OutputStream
Character Streams Reader, Writer

File Streams FileInputStream, FileOutputStream
Buffered Streams BufferedReader, BufferedWriter
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Stream Classes

Byte Character

N

InputStream OutputStream Reader Writer

Stream Features:

e Sequential: S21 sequence Hi flow 52 &
e One Direction: si di input si output

e Automatic: 4ludi 2d21 [da1di handle s2 &

J4u2 2ls: "clige SeseR s19d 6isS”

yed 5(s) [7 21el]
2522 S19d GidIddl HI2 Wdl MiAIH Ui A4 2522 SI19d UR 3]s V2l s2i.

¥dIGi:

import java.io.*;

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

// S19d GAIdl u4 dull

try {
FileWriter writer = new FileWriter("sample.txt");
writer.write("ddl dcSt\n");
writer.write("®dl s19d &-s[d@>\n");
writer.write("GTU uzlall 2024");
writer.close();
System.out.println("slgd HSMdNﬁS HdMEPW;

}
catch(IOException e) {

System.out.println("slgd GHIddMi ¥e2: " 4+ e.getMessage()):;
}

// sigaviell dii

try {
BufferedReader reader = new BufferedReader (new FileReader ("sample.txt"));

String line;
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System.out.println("\nsmm%ﬂ ﬁakﬁ,");
while((line = reader.readLine()) != null) {

System.out.println(line);

}
reader.close();

}

catch(IOException e) {
System.out.println("slgd diydMi »iR: " + e.getMessage());

}

}
}
Yy YEIAl:

e FileWriter: s19d 6i1d 344 dW ©
e BufferedReader: siRigiH did-

e Exception Handling: IOException handle s

HH2l 2ls: "ciHid] dui didl ey s2A"

yed 5(21 OR) [3 d|e]
Java ui Divide by Zero Exception + Gels2el 12 241di.

¥dIGi:

ArithmeticException: 2=l ci121isI2 iUl €2(HI4 throw 21y &.

public class DivideByZeroExample {

public static void main(String[] args) {

try {
int a = 10;
int b = 0;
int result = a / b; // ArithmeticException throw S ©
System.out.println("H@QHH: " + result);

}

catch(ArithmeticException e) {
System.out.println("Qkad]GﬂJHSR s?l aisidi Aell: "+ e.getMessage());

}

}
}
Y YEIAL:

e Integer Division: Hi» integer division by zero exception throw s2 ©
* Floating Point: floating point division 12 Infinity return s2 &

e Runtime Exception: unchecked exception

qu2 gls: "ol cidlisIR iReRs viR"
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yed 5(ci OR) [4 d)el]

java 1/0 ufsa1 aueadl.

¥AdIGi:

Java I/0 Process: 521 diud| 244 d@uidiHl ugld.

Data Source

> Input Stream > Java Program

A

Output >

Data

1/0 Components:

e Stream: S2i-i sH

1/0 Types:

Buffer: siigiHdl HI2 A2 124] 2212
File: 2212] 22i%

Network: £222 S2i 21182

e Byte-oriented: sil S2I (images, videos)

e Character-oriented: 2s22 S2l

e Synchronous: blocking operations

e Asynchronous: non-blocking operations

q443l gls: "2l 6is2 s19d d2ds”

yed 5(s OR) [7 ]el]

2522 §19d GidIddl HI2 dl MiAIH @Ui A 2522 SI9d UR A2 U2 S2I.

¥AdIGL:

import java.io.*;

import java.util.Scanner;

public class FileWriteExample {

public static void main(String[] args) {

Scanner sc = new Scanner(System.in);

try {

// FileWriter 12 sigd GiId]
FileWriter writer = new FileWriter("student.txt");

System.out.println("[Geieldl (Gaidl eva s2A:");
System.out.print("dMH: ");

String name = sc.nextLine();

System.out.print("2id 4c¢ik: ");
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String rollNo = sc.nextLine();

System.out.print("Rlul: ");
String branch = sc.nextLine();

// slgaHi S2l dul
writer.write("[daieldl Hildd\n");

writer.write(" \n");

writer.write("dM: + name + "\n");
writer.write("?2ld 46i2: " + rollNo + "\n");
writer.write("2llUl: " + branch + "\n");

writer.write("cHﬂH: " + new java.util.Date() + "\n");

writer.close();
System.out.println("\nS2l AsOdiyds sigaHi @uidiL");

}
catch(IOException e) {
System.out.println("sIgdHi dUdMHi 2422: " + e.getMessage());

}
finally {
sc.close();
}
}
}
Y YEIAL:

e FileWriter: siga4i character data @y ©
* BufferedWriter: Hi2| S2i 412 dgj siigM

e Auto-close: automatic closing 12 try-with-resources dIugl

J4u2 2ls: "GiHIdl Ui 6ig S21 &-5d SI"
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