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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]"

No. 3 /19



vilogse 2ill2aAe2s vivIfol [Ge «1dl (4341602) - [doee 2024 2iicjelsl by Milav Dabgar

yed 2(s) [7 dfe]
id219[521 ugld of H? Gelcrel A1 yuMal.
FdIGi:

Method Overriding: A1gcs sdid -2 sdiiHl HaisH [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: §dei (GEI?

YU YeIAl:
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 ©.

Object Created

\ 4

Object

A 4
\ 4

Object Unreferenced Garbage Collector

A 4

Memory

YuA HEIAI:
e Automatic: Hyj2id 142l deallocation 4l

\ \

e Mark and Sweep: 3i-{uidf] AHI6%52244 HINU 4 €2 $2 ©

(3
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e Heap Memory: heap memory area U2 14 S2 ©

HH2 gls: "vi2l sald vi-43Y3s AHloFs2"

yed 2(ci OR) [4 d]el]

static slas Gelszel 412 Hu¥dl.

SdIGI:

Static Keyword: g2 6ied sdli ©.
class Student {

static String college = "GTU"; // Static variable

String name;

static void showCollege() { // Static method

System.out.println("ﬁa%: + college);

Static Features:

e Memory: sdldi difSo1 2194 dis 21
o Access: 2652 [ visaiy s3] 2IsIy ©

e Sharing: i¢ll instances 422 2i2 1Y &

J4u2 2ls: "sdiy dad JuH3 2ifRor"

yed 2(s OR) [7 3jel]

s22s5e? 2] 87 siil sezsedd Gelcel 1A yxwdl.
SUIGH:

Constructor: 1ic¥s2 initialize s2al Hi2H] [deiy Heis.

class Person {
String name;

int age;

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

age = 0;

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

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

age = p.age;

Constructor Types:

e Default: sig UMl -2l
e Parameterized: U2iHl22 d &

o Copy: H[2dcdHi 2edl AHioseHiell A16¥52 GiHId ©
43 2ls: "[Ssice UrrHlzz sivl
yed 3(4) [3 2]
super slas Gelgel A1z 24Adl.

¥dIGi:

Super Keyword: U2-2 sdiiH1 Aei] 2igef 241U .

class Vehicle {
String brand = "gARs";

class Car extends Vehicle {

String brand = "2i¥ial";

void display() {

System.out.println("JIgeS: " + brand);
System.out.println("ﬁeez " + super.brand);
}
}
Super Uses:

e Variables: U2-2 sdidI variables visaiy s2i
e Methods: U2-2 sdiddl methods sid s2i

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

HuH2 gls: "yur U2 sTd 52 8"

wed 3(c1) [4 31el]
inheritance A1 [afdy usiRi-l A1€] H1ui. multilevel inheritance a4%4i.

¥dIGi:
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Inheritance Types:

Type geid

Single As U, Uis Ulges
Multilevel inheritance -l g
Hierarchical s UR-2, oigldy [Riesd
Multiple olglda Uz-2a (interfaces gi?l)

Multilevel Inheritance:

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

class Mammal extends Animal {
void breathe() { System.out.println("#I¥ GQW”); }

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

443 gls: "[[d1d e clRIfSsd Hi@ud"

yed 3(s) [7 2fel]
g-225 2] ©? Gelcrwl ¥1a multiple inheritance d4dl.

¥dIGL:

Interface: si2is2 ¥ sAI 2 5 AJA d QIvAIRid 52 &, sdl 2d &l

interface Flyable {
void fly();

interface Swimmable {

void swim();

class Duck implements Flyable, Swimmable {
public void fly() {
System.out.println("cids Gsl 2¢l ©");

public void swim() {
System.out.println("dds d2l ¢l ©");

No.7 /19



vilogse 2ill2aAe2s vivIfol [Ge «1dl (4341602) - [doee 2024 2iicjelsl by Milav Dabgar

Interface Features:
e Multiple Inheritance: sdi 6igldd interfaces implement s3] 215 ©

e Abstract Methods: ¢i¢ll methods [Ssic2 3U abstract &

e Constants: ci¢ll variables public, static, final &

4u3l 2ls: "Hl@ud vicegise sie2d"

yed 3(21 OR) [3 d|e]
final slas Gelszel 12 AHAdl.

¥dIGi:

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

final class Math { // inherit s3| 2usid el
final int PI = 3.14; // modify s?| eusig -ell

final void calculate() { // override s3| 2Isiq -eil
System.out.println("2lCid?] sl 28 ©");

Final Uses:

e Class: extend s3l 2isid el
e Method: override s3l 2isig -2l

e Variable: reassign s3l 2isiq 2il

Hu2l 2ls: "sigd $2812 v2sId ©"

yed 3(¢i OR) [4 3[el]
AdiHi [dlGe visdid S2id A4wdi.

¥dIGL:

Access Modifiers:
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Modifier AY sAIA AY Us%s
public v v
protected v v
default v v
private 4 X

q4u3l 2ls: "ulcds vizses [Ssic wigda"

yed 3(s OR) [7 3el]
Us% 2 ©? USY¥ ci-Iddil udidi duil 214 de Gelerel Hul.
FUIG:
Package: 2icil€ld s@1di 44 interfaces o ¥@l.
US% Gididdidl wIdi:
1. Declare: 2lu U2 package statement diu?l

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:

i %2 52 ©

a

¢ Organization: ici(éid sc1
e Access Control: Usw-dad Yieseld

e Namespace: i[5 s[5cs2 2101 ©
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H4u3l 2ls: "[Ssd2 swigd 24"

yed 4(1) [3 d1el]

Yioy Gelcel 12 thread Al wiaAfisdii quwdi.

*SdIGI:

Thread Priority: thread execution order -ssl 52 © (1-10 25d).
class MyThread extends Thread {

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

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

MyThread tl1 = new MyThread();

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

Hqu2 2ls: "4 4ivid Hsy"

Med 4(c1) [4 1el]
as 2] 67 gis Y Us AHAdI.
FIGH:

Thread: concurrent execution Hi2 lightweight process.
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notify(),
Blocked
it(), sl
start() wait(), sleep()
CPU aIIocatlonW

complete—)@

Thread States:

e New: Thread ci-ic3] uel 213 21y -2l
e Runnable: diddl Hi2 diR

e Running: ¢idHi execute a¢ 2] &

e Blocked: resource Hie 21¢ ¥¢ 2g] ©

e Dead: execution yei 23]

42l gls: " 2Acid (401 odiss Ss”

yed 4(s) [7 21el]
AdIHi is HIAM AUl ¥ 461 J22541 A4d 524 cigldd gisi cidid ©.

¥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 + " - 2lRid2l: " + i);
try {
Thread.sleep(1000);
} catch(InterruptedException e) {
e.printStackTrace();

public class MultipleThreads {
public static void main(String[] args) {
Thread tl = new Thread(new MyRunnable("QS-l”));
Thread t2 = new Thread(new MyRunnable("ﬁS—z"));
Thread t3 = new Thread(new MyRunnable("ﬁS—3”));
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tl.start();
t2.start();
t3.start();
}
}
YU YEIAL:

e Runnable Interface: Thread sdif extend sdl s2di I3 &
e Thread.sleep(): thread execution pause s2 ©

e Multiple Threads: ¥isa2l concurrent id €

J4u2 2ls: "gMa- 20id 18 HiRud"

yed 4(4 OR) [3 d1el]
AIR AEI-AHE2I g4[Gice exception -l A1€]l 2A1ul. siduel dis F-(Gicz2 exception dHdl.
FUIG:
Inbuilt Exceptions:

 NullPointerException: null object 2isi 52

¢ ArraylndexOutOfBoundsException: »14i1=i array index

e ArithmeticException: 2|=42il ¢iidIIsI2

e NumberFormatException: »1HI=1 2wl giH2

ArithmeticException: arithmetic operation [Avs0 213 IR throw a1 ©.
int result = 10 / 0; // ArithmeticException throw S2 ©

Hu32l 2ls: "4d A2 VRS doi"

yed 4(ci OR) [4 {]'L’.I]
AioY Gelcel A1 21 dH4 SY yUAdl.

¥AdIGi:

Try-Catch: Exception handling Hs[42s4.

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 v: "+ e.getMessage());
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finally {
System.out.println("éﬁen execute 2} @");

Exception Handling Flow:

SN

e Try: sis ¥ exception throw s3] 2I$ ©
* Catch: [d[2iw exceptions handle s2 &

e Finally: évell execute 21J &

Hu2l 2ls: "21 S s1gd]"

yed 4(s OR) [7 d)ei]

Exception 2] ©? Arithmetic Exception i Guaid1 €2liddi WIA1H @vil.
FUdIG:

Exception: runtime error % a1 Wi flow 4 ([daiu 52 ©.

import java.util.Scanner;

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

Scanner sc = new Scanner (System.in);

try {
System.out.print ("YeH AWIl €luid S ) e

int numl = sc.nextInt();

System.out.print("Gm@ Al evd s "9 g

int num2 = sc.nextInt();

int result = numl / num2;
System.out.println("HQGHH: " + result);
}
catch(ArithmeticException e) {
System.out.println("¥R: el aidsR s3 2sidl Aellt");
}
catch(Exception e) {

System.out.println("dIHI= R "+ e.getMessage());

}

finally {
sc.close();

}

Exception Types:
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e Checked: swiigd-21g4 exceptions
e Unchecked: 2-2194 exceptions

e Error: [Je4-dad icdx

HH32 2ls: "2H2194 42 sdl (S 52 &

Med 5(1) [3 [el]

JavadiArraylndexOutOfBound diudied Gelsel Jil Audl.

¥YdIGL:

ArraylndexOutOfBoundsException: »4HI= array index »isda s2dl duid throw &1 .
public class ArrayIndexExample {

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

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

}
catch(ArrayIndexOutOfBoundsException e) {

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

Y YEIAL:
e Valid Range: 0 &/l array.length-1
e Negative Index: 4si2ic¢is index uel exception throw s2 &

* Runtime Exception: unchecked exception
U2 2ls: "2 PSSy 2y s”
yed 5(¢) [4 dpei]
stream classes <l y0ejd GiGid] 24¥d.

¥AdIGi:

Stream Classes: input/output operations handle s2 ©.
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Stream Type Classes

Byte Streams InputStream, OutputStream
Character Streams Reader, Writer

File Streams FileInputStream, FileOutputStream
Buffered Streams BufferedReader, BufferedWriter

Stream Classes

Byte

Character

O

InputStream OutputStream

Reader

Writer

Stream Features:
e Sequential: S2I sequence Hi flow 52 ©
e One Direction: si di input si output
e Automatic: Hludl 2de-l [doidi handle s2 ©

Hu3l 2ls: "ciige S3s22 S19d GisS"

yed 5(s) [7 2yel]
2522 §19d GiIddl HIZ Wl MiAIH Ui A4 2522 SIFd UR 3]s B2l S2i.

¥dIGL:

import java.io.*;

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

// SI9d GiHIdl A4 AU

try {
FileWriter writer = new FileWriter("sample.txt
writer.write("ddl deSt\n");
writer.write("®dl slgd &-Sld>\n");
writer.write("GTU uzlall 2024");

writer.close();
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System.out.println("slgd HsmdNﬁS adlaigmy ;

}
catch(IOException e) {

System.out.println("sIgd GHIddHi H: "+ e.getMessage());
}

// sigaviall gi

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

String line;

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

System.out.println(line);

}
reader.close();

}

catch(IOException e) {
System.out.println("slgd diydiMi »i2: " + e.getMessage());

}

}
}
Yy YEIA:

e FileWriter: s19d 6i1d 344 dW ©
e BufferedReader: siRigiH gidq

e Exception Handling: IOException handle s

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

yad 5(1 OR) [3 d]ei]
Java ui Divide by Zero Exception + Gels2el 12l 241di.

¥dIGL:

ArithmeticException: 2=l ciIo1isI2 iUzl €2(HI4 throw 21y &.

No. 16 /19



vilogse 2ill2aAe2s vivIfol [Ge «1dl (4341602) - [doee 2024 2iicjelsl by Milav Dabgar

public class DivideByZeroExample {

public static void main(String[] args) {

try {
int a = 10;
int b = 0;
int result = a / b; // ArithmeticException throw S 9
System.out.println("HEQHH: " + result);

}

catch(ArithmeticException e) {
System.out.println( "l cidNsR s3] eisidl -el: " + e.getMessage());

}

}
}
YuA HEIAI:

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

¢ Runtime Exception: unchecked exception

"4l gls: "ol cidlisIR ViRelEs viz"

yed 5(¢i OR) [4 d)el]
java 1/0 ufsa1 2uedl.

¥dIGI:

Java 1/0 Process: S2i did| 244 dwdi-] ygld.

Output i

Data Source > Input Stream > Java Program

A

Data

1/0 Components:
e Stream: S2iHi sH
o Buffer: siiaiidi 412 »122112] 2212
e File: 2212l 22i2%
o Network: £222 521 214§
170 Types:

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

Character-oriented: 2s22 $2I

Synchronous: blocking operations

Asynchronous: non-blocking operations

H4u2l 2ls: "2l oIS s1gd 42dS"
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yed 5(s OR) [7 djei]

2522 S19d GiIddl HIZ Wdl MiAIH AUl A4 2522 SIFd UR A2 BHTU2I S2I.

¥AdIGi:

import java.io.*;

import java.util.Scanner;

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

Scanner sc = new Scanner (System.in);

try {
// FileWriter g SIgd Gi4Id]

FileWriter writer = new FileWriter("student.txt");

System.out.println("[Gaieldl [Goidi evid s2A:");
System.out.print("dH: ");

String name = sc.nextLine();

System.out.print("2ld 4ciR: ");

String rollNo = sc.nextLine();

System.out.print("2lul: ");
String branch = sc.nextLine();

// slgAMi S21 du]
writer.write("[dgiel+l Hifldd\n");

writer.write(" \n");
writer.write("dM: " + name + "\n");
writer.write("?2id d¢i: " + rollNo + "\n");
writer.write("2llWl: " + branch + "\n");

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

writer.close();
System.out.println("\nS2l AsOdiyds slgaHi @uiaiL");

}

catch(IOException e) {
System.out.println("sIgdHi duWdMi 42: " + e.getMessage());

}

finally {
sc.close();

}

}
}
Yy YEIA:

¢ FileWriter: sigdHi character data dui &
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e BufferedWriter: Hi2| S21 HI2 d¢j sI2iaiH

e Auto-close: automatic closing Hi2 try-with-resources diug

43 2ls: "ciHIdi dui] 6ig 21 $5d s2A"
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