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et aiaifie

Tl (Java) G0 ST, TH BIAF, TAEE-SEACDT (2laifNe O T do5¢ AT AN
NECEFPIEEIA (IS Oracle) @1 2Fif*e 231 «ft I3 @a2 6T T4 (platform-
independent), J9 Qg qioife] aF (FT o0 ©F @I LT BEATS ARET (TN
Windows, Linux, MacOS, 291i) | @ &y ([I*Brefes St qace =it et
MBS L, YR MRS FICATH |

el (e e g & efsy:

> Object-Oriented: &e! U3l SRS SRACTE O, (FRITT (THI QIR FIRATSTEA!
SQCSICE W AR 7Y |

> Platform Independent: SIS (FC JVM (Java Virtual Machine)-99 TN I F<1
=, AR T (FIC GIAR 6104 @I 2HBTCH Bl A |

> Multithreading: el WG FNLT F¢H, IR NG GFHIEP F& G Heice

AT
> Garbage Collection: TeITS RACIC BRI ACE, A ALRGHR (TN FAL @I
T FE @ |
aFfs TS TS (AT TArRA:
java
Copy code

public class Helloworld {
public static void main(String[] args) {
System.out.println("Hello, World!");



» public class HelloWorld: aft a6 F7 (Sl | GreIts A8 (FC FIOE TG
IS 7 |

+ public static void main(String[] args): @6 I (VT I @Il (LA AfG TS |
String[] args 2l PG FNET WETABGH |
» System.out.println("Hello, World!");: «f5 I "Hello, World!" f&% 4631

TOITS F& FAK & [FZ MY *We:

> (@1C @4l @0 java GHBTE (FTC &7 (TN Helloworld.java).
> CPAIRS Sl GBI 91 FAC &™{06 javac HelloWorld.java W€ 42 ¢ (T
FARE TP |

> I A1 I 26T class FIZAMG SRR & java HelloWorld 3% <924
PP

e g MRS FIETb:

> CSHfAEe: Teite S’ (CEFad F900 2, (@9;

java
Copy code
int num = 10;

String name = "John";
» M (Loop): SOIC® AGETS for, while, Il do-while (517 G 41 27 |

java

Copy code

for (int i = 0; i < 5; i++) {
System.out.println(i);

}

> G (Conditionals): if, else if, else I I ST Yo (=14 =7 |

[ 7]



java

Copy code

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

} else {

System.out.println("Negative number");

}

qioife 7 S €I wEee 59 9 @ ie [WE [Rewe 8ot AR v, @ FI, 99053,
GEFM refere, I MGG, AT TACS 2ATCE!

el ©oR ffafbfe

el (Java) G0 OH BEF, A 3-SHRACOT, FH fOfe, Ayqae Sraepataiirs cafiaifie
o @ff So5¢ A A ABGHPEEIN (IS Oracle Corporation) @t TofF @2
AFIMe 2| Tel SR ot FEfRET @ Atk gae ST TEFEE |

el SRF W (A8 20T @9 "Write Once, Run Anywhere" (WORA) 4Fel, @igfie. &ar
@IT 70 O @I 26T Wiey vrenea 781 @it gpbwf TR (platform-
independent) QST A ST T G2 e GIZ© O |

e (e
> qICE3-SHEroe (g (00P):

wrel @fs 7o)l SRTes-SRACET O, (@RI (FIC @I (Uh] IF(q SAEE
R AEF | TS F G2 TACHFF N AT €2 TG (IS
T TR

AL OOP FACTB YT

» Encapsulation (FICTF MKCT (T6] G2 FIAT (F(qo )
+ Inheritance (4 FICE A8 7y I FIT TeAfEFIPLG 1Y)

[ &)



» Polymorphism (42 & (AT feTei@ Fs +41)
» Abstraction (2TIE &AM Gl @0 IRITFIANT FIC2 TS
TR oW F9))

> 25 JiEwer (Platform Independence):

% GOl (FICCF Java Virtual Machine (JVM) WK BIAC 2T, Tl (FIOF
AT 2PBF (Windows, Linux, macOS) SR ARG A 1 GG SO
WORA (Write Once, Run Anywhere) <1l 27 |

> A FIES*A (Garbage Collection):

& TGOS Y FAZIoA FALEFTOIE T 2 | T (I GCS3 SAF IS 2
T, O AHGES FIERP*T ©f YCR (FC, T QNS &1FF T30 T A

> WS (Multithreading):

> Gl Bt T 0, I TN GHEE F& GF7C S a1 afi
HYITO IC SRASCTA TP @2 (INCH CFCa oS &)<l |

> e’ ce™= (Serialization):

& OO GRISHE 2T TIWIC FABRS FACO QIR FFHFA FHCO FHFN, I
TG SIS (IO SANE S TGTT A A TIHTETT (TS 1 T |

> et (Security):

+ Tt [°6-234 f=iofel (3f*18) R, (9 bytecode verification, sandboxing
qR cryptography | 97 T @it G fF=ism 2B 2e Jze 27|

> R\ G &= (Simple and Robust):

[ 5]



& O C AJ2 C++ AT QIR A (@ 28 @3 W97 | @F Preofet P,
(N CTSCNT G2 AT FEfere (FifTers Ags @32 @7 it e Ags
EIGHAAIGH]

Teid 3o

s S98d: A WMIHFPEET ¥F I G g (ANl SF (CTSHAATT I (FIGCEN
f2e1 "0ak" | U6 o1 (B ET6-5 CH IR &) (ofF el AR |

» S99 "Oak" TN GENRF FF I SRS T WL Tg AN RENE "Java"
IR 7 | O (ACHL TSl GG FAG (e O e awied 2re @ 36 |

+ 008: & ¢.0 (J2SE 5.0) [&ferer 41 2, @RTT T fF6I9 @99 Generics, Metadata
Annotations, Autoboxing, Enumerated Types J& < 27 |

T JIQ:

> G WIETE: TSl JIRT T TN SR G2 SCF*I Cofd T I
(TT: Servlets, JSP 2)i) |

> (NIRIZS SHfCE*: Android SIEE*A (QrH7INCod &= 1 Ol R el
RISEIIET

> (TR0 WfPFH: Tl GUI SIRER (@9 Swing 9% JavaFX IR 6 (CH671
e Cofd =1 T |

> GDIRAIRE ST &Sl EE (Enterprise Edition) AEFN I I I ABIER
GBIRLRES ARTC* Cofd Tl 2T |

> fot (bt 8 Fiew TPAEHe: el wis ol (U6l @SN @[ Hadoop €32 Apache
Spark @9 Y [T 7 |

TR FRYPTR:

+ ZPOTHA FATO!: AFIF @ (FIC A FAEDe HEGE SrEe A

+ RS ateret: seice e e st Wfea e Stes arE |

+ T ATTIV; TS FCOAFISC AT G2 FIOT AFE TH AFFIUH Wee
HF |

[ 0]



+ fe sk oo e Soere SdEe @32 APIs IR, I [ifes Fted &=y
JRRF [ IR

el g wie @wei:

» Spring: Gl GBRLATG SR (CISATICHA &) S GG @FHNSAR |
+ Hibernate: ST (& THIEEE A @I F2& FACS G0 ORM FHNGAR |
+ Apache Struts: €TF SHZF (SO & G0 FFNGE |

Tre! g3 * e, qgyAq 32 fFarem caiafSe o a1 [ifey wame wifzem tofd Face
RZ® T 1 UfS (CTSTARTR o) 2, TG 3R (FEE (P (F1R o Wi e |
Gel QT FAE A IIF oTE e 900 7%y 29 el aft o e
TSI IJ2© T, [T I IC AFIET G DRAARS PO, S Wifge «3e
INEERS P eRof

Tqify 7 Trer @ien e e S wiee wiece s, @we 7 o, v, @dar
IR, OIE AE FAICS A

wre! fF=0II (Java Syntax)

T PG 12 e @ o0 A Sl (@1 @ A GpiRel F4ce 281 @ff ceafie
S QTS SIS, T (FIed I e Aoere Five s

3. FF (Class)

TOICS FAFY GG I NG ACE | G0 (A T F7 THIZA FACO 27, G Ol
W main AT YIFCO J(F, @ (ACF (AN execution ¥ |

java
Copy code
public class HellowWorld {
public static void main(String[] args) {

[ 2]



System.out.println("Hello, World!");

. public class Helloworld: «ft ieTa fefelemi | @it Helloworld IR =19 |
. public static void main(String[] args): @6 (AR (F (AT | main FATT (G
[ENIGERS TG

3. OfSGERE (Variables)

TISICS SfFERE (AN FACO AN O (B! GRS I O SIfEaeesTa I o140 27
java

Copy code

int age = 25; // integer type variable

String name = "John"; // string type variable

boolean isStudent = true; // boolean type variable

©, (GO! BI®% (Data Types)

SOICS K3 409 (OOl 513+ qcace: fafifbe B3 wae @wicast Bige |
0.3, faififoe (wbt 512!
> int - 7R (Integer)
+ TR int age = 25;
> double - I3 W (Floating point)

+ TRRd: double weight = 65.5;

> char - 433 INEIOIA

» SmeR9: char grade = 'A";

[ 22 ]



> boolean - 3% (true) It el (false) WA
+ WIRA%: boolean isStudent = true;
> byte - 8B s
+ TMREq: byte b = 100;
> short - 16-RG =72
+ BWIRAY: short s = 5000;
> long - 64-[RG #jefrea
% Tz long distance = 150000L;
> float - 326 W=y W=
+ mrzge: float pi = 3.14f;
0.3, (IR (CH! BIRA:
> String - *Itwa Pl
& TUIRA: String name = "John";
> Array - ST AL L0 W A
+ OWIRFY: int[] numbers = {1, 2, 3, 4}:
> Class/Object — G (TOT BIZ

+ W29 Student studentl = new Student();

[ 1]



8. FCEQE QIO (Control Structures)

GISITS FCGE BIFOIRG (Fred IR g e J7ze 231 G MyiRTe AL
FOOTTD R FA I NG FS CA |

8., ¥6EF FBONG (Conditional Statements)

> if statement:

+ if Wreq fofere @i @e «fEFet o |

java
Copy code
int age = 20;

if (age >= 18) {

System.out.println("Adult");
}

> if-else statement:

+ I *S 7oy T, ©F UFH (T AfFRFTO 2F, WA 9l U G AF6 (FS
OfFFes 3@ |

java

Copy code

int age = 16;

if (age >= 18) {
System.out.println("Adult");

} else {

System.out.println("Not an adult");

}

> else-if ladder:

N

—
|
\ 4

14



» AJILE *S 2T FACO else if I I T

java

Copy code

int marks = 75;

if (marks >= 90) {
System.out.println("A+");

} else if (marks >= 75) {
System.out.println("A");

} else {

System.out.println("B");
}

> switch statement:

» switch af¥F *TSq oy G WS> T Ty I I

java

Copy code

int day = 3;

switch (day) {
case 1:

System.out.println("Sunday");
break;

case 2:

System.out.println("Monday");
break;

case 3:

System.out.println("Tuesday");
break;
default:

15 ]



System.out.println("Invalid day");
}

8.2, I (Loops)
> for loop:

o W8 FHeys A9 (1T S T G2 T4 T |

java

Copy code

for (int i = 0; i < 5; i++) {
System.out.println(i);

}

> while loop:

& WS WO AT (FC HEAICe ACE |

java

Copy code

int i=0;

while (i < 5) {
System.out.println(i);

i++;
}
> do-while loop:

> A0 (T AfARFTE 0, ©IF2IF =S ST I |

java
Copy code
inti=0;



do {
System.out.println(i);

i++;

} while (i < 5);
8.9, < qJ2 Ff® (Break and Continue)

> break: 57 J1 725 CUOIND (AF WO (@R APLS GIZ© 27 |

java
Copy code
for (inti=0;i<5;i++) {
if (i ==3) {
break; // Loop will terminate when i == 3

}

System.out.println(i);

}
> continue: 37T IO iteration IW M AFTS! iteration &F FACS IIZ© 27 |

java
Copy code
for (inti=0;1i<5;i++) {
if (i==3){
continue; // Skip the iteration when i ==

}
System.out.println(i);

}

+ TReIE: wro e 333 MME 32 e aeeieel S9te 27, WS (@Iced ISl
A3 AT IS AT |

[ 7]



» (B B (2N ETIF AN (I 4T (SO IR 41 2@ ©f FF FACS (BT 512
PR NPl AT B |

s JPCYE I[IFHR: *1S, T QI AN FCHE IFIFHR IR N (IS IR
frEs 54 23|

o I wrme [Eifre wiwice o A 6y e w1l [ 2Ry oiF, $iReE SN wes
AT

GIOITS T, TGS GR ARG (Inheritance) - 97 @G|
IACTD

el @30 ACEB- ST cefaifiie (0oP) o, «32 @b FH, IS, W32 IARCDBH G
CO! FACTHCE &g M IIG B | QTR TG (FIOE WA NEeTd, 2 GRG0
G2 (G TFANCTFAEN T T8 27 | N5 @3 Iamebele ey @sq 2

3. FF (Class)

4f0 P 27 Gl glers a1 GND, [ G<wEs (oft T T TITS T | FIT (Ol (fFFe
3 SIfACIIE) @I (NATH (FIL) ACF T TICHED (AT G2 qBAe I 7

+ P Ao

- o (Fields): (OB wow, T SRS (¥ I FCF |

- (IGH (Methods): (FITEF 3T [ MMEB F& 77 I (T; (THI @6 F41
429 90) |

. ITGRIFT (Constructor): TACEE (OfF T T IJIZS [C¥F (VAT |

Tmrgae: Fi fofefe
java

Copy code

public class Car {



// T (Fields)
String brand;
String model;

int year;

// GBS (Constructor)

public Car(String brand, String model, int year) {
this.brand = brand;
this.model = model;

this.year = year;

// QLT (Method)

public void displayInfo() {
System.out.println("Car brand: " + brand);
System.out.println("Car model: " + model);

"

System.out.println("Car year: " + year);

» Q2 Car PR foafG 7T (brand, model, year) €32 @36 (1¥E displayInfo()
AR T AT O A FAF |

+ Car(String brand, String model, int year) ¢l ITRIEF, T e o SRHEIRS
FAE T4 G0 T TS 00l TS |

R. TCE3 (Object)

RS 2T G0 O G WS T 1 F7 @l et 2eere w@iEs @i 8T
TAME T FICTT AP (AT G2 ABFT G I |

=y



TACSE O] IACS A AW (T2 FICIF GF(6 39905151 Cofd IACS 27 |
TR T3 Cofd 8 I

java
Copy code
public class Main {

public static void main(String[] args) {
// 9F0 qICEE ol AT 0=

Car carl = new Car("Toyota", "Corolla", 2020);

// TRACEET @AT T Al
carl.displayInfo();

+ QT carl TET Car FIEW G0 AI(T3 |
+ new Car("Toyota", "Corolla", 2020) €< T carl SACHE Lo T AR @2 b
Car FIE FTQI13F IR FGF NTT IS, WO G2 I7F (6 T4 IR |

ARPGIER, A ORCS “ATta:

s T 2 GFH e A FAEA
& OGS T (T2 FHoEL TPACH IV o (&A1 IB |

©, 3FCfFA (Inheritance)

ARG T GF FIOW (AT G2 AHTA A G0 FOT @A 2lle 2631 @b
(P IR FF (ol 93 ROIqFA (specialization) €2 SGPGIR*T IF T
(FIced Neenfafd qrer |

[ =]



Wﬁ?{ﬂﬁ qiqel:

@G AR F (Super Class) Il BB FI 20O G A FI (Sub Class) I 5IZS
F O 1T (RFTeT) R WvAd ((NLe) TEALFITNG 2l T |

TWIZR: IR

java

Copy code

// 7 $ (Super Class)
public class Animal {

String name;

public void eat() {

System.out.println(name +

' is eating.");

// K FH (Sub Class)

public class Dog extends Animal {
/] TG (NYT (Method)
public void bark() {

System.out.println(name +

' is barking.");

public class Main {
public static void main(String[] args) {
// AR FIE GICE3 Cofd I
Dog dogl = new Dog();

dogl.name = "Buddy";



dogl.eat(); // A< FCE NI©
dogl.bark(); // < FCE NI©

o Animal F BT AR P, T WG G0 (VAT eat() R GG FT name FCACR |

. Dog FIF ZCT A< F, T Animal F (A IR Tz G2 Gfofie a6 (2T
bark() (9 FER |

« dogl.eat() K FICK (YT F F9C- WR dogl.bark() T FICTH (NIT F& FACR |

FARAEEE AR

+ (PG YFIIRE: AT FICK (FTC AR FICT 2 (T LTS =3 11

+ PAIIRTRTO!: TG F (ofd IR A IS FICWE (T AR F41 A |

» RO A7 FH7 T ABad A &HE @ FE@ JAF FIOW A6 afeiie
FRSITS! @ 0o AT |

et g P

» super PGANG: 7 PG T AR FIOW IAGIB I (IAC/[FT I FACO
super AT J2F 41 23 |

java
Copy code
public class Dog extends Animal {

public Dog(String name) {
super(name); // AR FICE FHGIFH ol

[ 2 ]



> Method Overriding: < FIC1 JIF FIOW GIAT AR Tgaolcd [Cwes a1 1 @it
Tl “Aferafras 2re A=y F@ |

java

Copy code

public class Dog extends Animal {
@Override
public void eat() {

System.out.println("Dog is eating bones.");

TR

» PP I GNEB A gherd A wwEs tofk FAre JTe W1 FIGT [ (Snfaeae)
32 (AT AT |

+ OAES: PO GG [ IO T AW Tolced GG 5 |

> ARG O FoT @ FIeE &Y ¢ oA e I 1 A6 (@FT AR 992
AT M T Ol FACS AR T |

O3 I eI WO T SeEs-SHEse (eiaifie e a9 7% 2@ S |
Aferafee™, ST
S, Aferafres (Polymorphism)

Aferrafay @30 vyl Tqras-eHETte caidifie (00P) e, T Gy sl wvad
2 A FIOIE @RI | OF WA T @, GF6 GFF (WAT I OFf6 T3 fomend I
FAce g iy FT0HEG

sAferafre™ vt a4 w@eTe =3



> (VG GOREA: (Method Overloading)
> (T @oARfEe (Method Overriding)

3.5, (VG GRS (Method Overloading)

(VYT SO T OF3 TNT GFIEF (VLT (ofd Fa1, @A 2fel @aArea “mafte
e Al BB WEAwl ATE | O (FICTH [/ AT |

TrrRRe:

java
Copy code
class Printer {
/] (AT SSRGS
public void print(int num) {

System.out.println("Printing number: "

+ num);

public void print(String text) {
System.out.println("Printing text: " + text);

public class Main {
public static void main(String[] args) {
Printer p = new Printer();
p.print(123); // @6 print(int num) NYC T FA
p.print("Hello!");  // @f6 print(String text) (AT e FAC

[ 2]



@RI, Printer PG 96 print() (AT ARCR: G0 int WECTD (T G3R SO String
QEED (W1 @S (T SOREICRE THRdd, (@A 9F3 (WT FI¥ I T (AR O&
NG for |

>R, (VUG GoIRAIREL (Method Overriding)

(1T FOFAIRGL TE A FIGT AR FIOW (12T AR Tgaeid Fe@iire Fai 1 «fb
TR ifeafrem toft $@, @A @b 9T T ey FT IEm O IS FACS
A |

TR

java
Copy code
T
class Animal {
public void sound() {

System.out.println("Animal makes a sound");

AR
class Dog extends Animal {
@Override
public void sound() {
System.out.println("Dog barks");

class Cat extends Animal {
@Override



public void sound() {

System.out.println("Cat meows");

public class Main {
args) {

public static void main(String]]
Animal animall = new Dog();

Animal animal2 = new Cat();

animall.sound(); // Dog barks

animal2.sound(); // Cat meows

}

@It Dog €2 Cat F Animal FICTF sound() (VAT FSRHAIZT FCACR | IL animall
@32 animal2 (VYT T F41 27, O WMB FICE FEOF sound() (LT AT 27, A BiRANS
sifeairem (ot @1 @2 @a Afmatrey ANGIRN Afafrew Zriwe «ifabe

. G (Abstraction)

SIRPGIFAT 25 96 eife @RI ST A WA fGrhgamt am My wywa wwgsl
IR ARG Y aAv+le i 2301 «@ff (el aiberets R At «32 JRRFEE

Tl HRETed 3BT AWl (A |
EIREGIEH T Il AR YO SA:

> SIS F (Abstract Class)
> FBIEFA (Interface)



.Y, WIRPGIB F (Abstract Class)

%> SRIGIB F A 9T G FI T YOI AR T 2@ wy@ wg g
FATTH @ FIICA &V I | WROGIE FIOT G A GFIT MRIHE (C AFCS
AITF, TF N (@F IAGED (CAIf@ ABAMRTS) (@@ AE 11 A FIOV (@ (13 (NAeReET
5 e =

TriRA:

java

Copy code

// SBREIE FA
abstract class Animal {

String name;

/] SHRGIF A

public abstract void sound();

/] FHEH (AT
public void eat() {

System.out.println(name + '

' is eating");

/] R FA
class Dog extends Animal {
public Dog(String name) {

this.name = name;

// [ELNE LT I



@Override
public void sound() {

System.out.println(name + " barks");

public class Main {
public static void main(String[] args) {
Animal dog = new Dog("Buddy");
dog.eat(); // FEs (AT
dog.sound(); // SWRPLE (VAT

}

QRTC, Animal @F0 SHRPGIE T G2 OF K 0 SAGE (¥E sound() FCACR | Dog
FIET sound() NATB 7o) ARBAITS 20ACR |

.2, B (Interface)

IDRAEA = 9F0 mcf@mmwmww (YT FONCTOE (signature) amie 3¢, 8
(I FAGEO (T ACE 71 1 GH0 FH QFLF BN SALCID FACS AT |

LET i

java

Copy code

// THECEA
interface Animal {

void sound();

/] T A TBRE AATD FACR



class Dog implements Animal {
public void sound() {
System.out.println("Dog barks");

class Cat implements Animal {
public void sound() {

System.out.println("Cat meows");

public class Main {
public static void main(String[] args) {
Animal dog = new Dog();

Animal cat = new Cat();

dog.sound(); // Dog barks

cat.sound(); // Cat meows

}

QITF, Animal G316 FBREA A sound() (NATTH B A 1 Dog @R Cat FT G2
FDCEAN SNLAD AR A2 O 6% sound() (VAT ABI FCACR |

ATAFEN 8 [T e ANL:

+ AN 3t @2 A T@rEs [foy FTEHEG CToR AT FCo AT |
o PRI SN @Fged O T I G2 TIBI Jl ALARGAR [GT63e TP
A

[ ]



» Ay @ren JmsaRRREerel g AfeHls SibReR JRY avig T @ G
SORCEINEL g} (AT COTHIZBL G A WAfer® 2 |

+ SPRPQIFHT ToeTe! T AL G VY@ LATACT © FAR, A WREGF F A
THREEE VY TS 27 |

@3 (el TEo T fCeEaE Qi Tae, GS! Qe JFsIRAEN] I CSIET |

S, BTN (Interface)

BT 2T 9B 75 PGS T, @AY BYN@ (VLT F#CI0E (method signature)
FGIfRe 4l 23, 68 (IACTT VAR (implementation) T 27 911 @ LT Sl
g @A T SRS qvAd e Face =7

qFB FOT 9T THEAEA SNAGIT (implement) FACS A, I NfFBA SARADGH-9F
TCO! ABR Lo FA0e AW I (IS Tew T Moo ARG 78K ) |
BT (V0% public W32 abstract 2 AMCF (TR TOICS 7 THREH (VAT
FeIRTOIT WEGE TF), G2 QTS FICT (TS Fa1 |

TBRAEEIE 4 LA

% TV (YT abstract @R public 27|

G FT GFHF SO SRS FACo AR |

s SVIACHEI WK T (<91 static @3 final 2CS AT |

s SOOI (NACEfTH AV T2 A FIGT FACS 27 |

0

X3

*

D)

0

>

D)

,

oA

java
Copy code
/] THRCE

interface Animal {



void sound(); // abstract method (no body)

// T A THREET AT FCACR
class Dog implements Animal {
@Override
public void sound() {
System.out.println("Dog barks");

class Cat implements Animal {
@Override
public void sound() {

System.out.println("Cat meows");

public class Main {
public static void main(String[] args) {
Animal myDog = new Dog();

Animal myCat = new Cat();

myDog.sound(); // Dog barks
myCat.sound(); // Cat meows

}
[

« QA Animal 90 TTREA, @D sound() TET GF0 (AT [TFRT FF |

[ 5]



. Dog €32 Cat F UG Animal TVRCEFA ST T G2 O f&r¥ sound()
(NATT ABFT FPOTEF FCA |

THRFER Wi fog At

«% Multiple Inheritance: qPI{F B SNUCTD PG NG AeBo4e
ZAERGER AR AN Y, A GOW TR T8 77 |

«* Loose Coupling: TTRFETE WL (FICC loose coupling (FN 7=/ Il AR
WYY, FIAY SHACEA SN AR §fE &Wie IF, B I 1|

. ATFMT FYrefer (Exception Handling)

QLT Gofer 430 wFgold e A (A @O GFCT @0 (error) I oAl
(exception) CIFICE! FACS AR B | Eel (AN QT JCET AN (6 q61
(AT FORT 21T PITS IR | ATFHMIT SRR AT AT Fo 2T FACO
G (LIANTNT G 2e efetdiy FhCo AR I |

QTN Yo «F ToAwWe:

> Try Block: (PITTH (12 @ie*l A @Bl 2C® #A1Cd, GRS try I IR 41 2 |

> Catch Block: try & (PIC @0 W6 G catch J& K& W G2 (12 @67 &
TS ] (A 2 |

> Finally Block: @6 «=f6 @ftes g3 Al try A catch I3 (AP FRE execute 21
AR, finally I TI2F 31 2 REWT (4, F13+, THIEHA) % A &) |

T YOFR GF AL A
java
Copy code

try {
// @&TC @A @6 TBre 2/



} catch (ExceptionTypel el) {
/] @6 ek @ e
} catch (ExceptionType2 e2) {
// O 4RCR @6 FelER (@
} finally {
// @2 g6 AT execute T
}

CLETEE

java
Copy code
public class ExceptionHandlingExample {
public static void main(String[] args) {
try {
int result = 10 / 0; // «aft QCFA* ¢ofK T (division by zero)
} catch (ArithmeticException e) {
System.out.println("Error: " + e.getMessage());
} finally {

System.out.println("This will always execute.");

¢ try T QA 936 eree @il [0 ©fl 4 (681 T AR, A
ArithmeticException (off =< |
+ catch F3: €2 & ArithmeticException 491 BCACR €2 W6 (V1@ 26 4l

QAR |
» finally 9 @f6 7T 919 2@, AN AW (@I @6 W6 AT A A WG |

[ 5]



QU PYrehirR oy ewged W

> BN AT (Custom Exception): ¥l frens S5 Qragsiv (ofd F90e #{1ta=
R AR (AT T WME @01 e Fe FA6 | @b FACS Exception FIOCE

WWT{%
[CEGRE

java

Copy code

class InvalidAgeException extends Exception {
public InvalidAgeException(String message) {

super(message);

public class Main {
public static void validateAge(int age) throws InvalidAgeException {
if (age < 18) {
throw new InvalidAgeException("Age must be 18 or older");

}
}
public static void main(String[] args) {
try {
validateAge(15);

} catch (InvalidAgeException e) {
System.out.println(e.getMessage());

\ 4
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QI InvalidAgeException G0 S5 QT Al Exception FPIE

B0 TR |
validateAge (VT Sbr IREHE T I3 AFCT 30 InvalidAgeException €l

A GR catch < O JYISe] FAS |

> throw @32 throws [Fs3IC:

throw: G436 GCF2MT ([ 99 &) 32K 27 1 @b (e ez ke
A

throws: (VAT PGB TR T 2 A A% 0 (T (N6 QU7 300
(FECS AT G (12 ATFH AP YTe] FACO A |

TR

java
Copy code
public class Main {
public static void main(String[] args) {
try {
divide(10, 0); // Division by zero
} catch (ArithmeticException e) {

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

public static void divide(int a, int b) throws ArithmeticException {
if (b == 0) {

throw new ArithmeticException("Cannot divide by zero");

}
System.out.println(a / b);

[ 55 ]



GTee, divide (NT® throws ArithmeticException J& 1 ECR, A D[kl
@ divide T @B ArithmeticException (& FHCS A |

ToRT
> BT
G BT T AFT §E T (@I FIOW T G0 angd Fhw 3, 8
AR FICT FACS 2T |
YT FBCET (AT T TG (FICC BT ZCREAGEE (! Az
[
> AN refee:

AT BT (2N @B A AT (WP T 1T |
try, catch, finally, throw, €3¢ throws &SI JR2 T @ AT

YT F Y |
IO AF (OfF FAF NN RO 40T ioe YT F4 78K |

>, TR @ (Multithreading)

e @b (Multithreading) 21 @=f caiafie (e @RIt @i (el gifEs @rea
TG GFQN FE FCE | G0 (@ T G5 APTER [ IREA @39 | @fb (efiaie=
PRGEE GBfG 22T A ATl F& ICF | (IS (T AT I qFAL FI& =74
T W, IF T (@I e FEFT @32 To W, [evws @19 sifaf3fers @i adifss
FIET GFACH TS TS 2AIF (TN (T AR, 3T SBIAcwed afsia o) |

[ 56 )



Qe 57

QT T GF0 FEFA 36 [ G0 A W vifeTe 271 A (gv at cetawg
GfFFTH areifie @ W3 @3 AETE Wt 2R 5 6@

a3fb QTeT A4 M

AR WP IS G0 APTR T GIIEF (QT AFCS AT |
crfae Rt @2 AT 99 QT AFETOE @F2 (INE R CIRIIE 0T |

- yor ¢ FRFTHT: afs @ AT FHNET (AT FHTOE IS IS 2I1F, O O
IF2 ATIOR 9 26T OIvd g e ooie a1 =301

g @fes i

- &S ATFIGP: GFIEF (T FAABARTONE PG FF I G AW TS AN,
qF e OB dsd s AT |
RO TR ;AT e (QTe WY 8T THREA (UD) @S A,
T FIPATSCT B GBI Ul & (919 27 |
AR FWe! Ifa: NBe @9 deFaR [d e @fe Mg Feder e
A ! i AR

Treite L @t
TS (S y2ed F41 I

> Thread $ITTT THW
> Runnable THAEER NN

TARAY S: Thread FFT IRE

java

Copy code

class MyThread extends Thread {
public void run() {



System.out.println("Thread is running");

public class Main {
public static void main(String[] args) {
MyThread t1 = new MyThread();
tl.start(); // Thread starts here

. Thread $T run() NS SOHIZTC 41 27, 932 start() (NATH (AT B FAF &
(AT 4 Y |

TAIRAY X Runnable BT 24

java

Copy code

class MyRunnable implements Runnable {
public void run() {

System.out.println("Runnable thread is running");

public class Main {
public static void main(String[] args) {
MyRunnable r1 = new MyRunnable();
Thread t1 = new Thread(r1);
tl.start(); // Thread starts here

[ 58 )



» QT Runnable TRCEA YD I 02 W32 Thread FIE WG Runnable

BDRFCEEE run() (VLT BIAC JECR |

3. IR (Concurrency)

FASIEP (Concurrency) 28 AP Fer GFENA AfF T Fol, TMS ©f G703 1
TR N O I (time-sharing) T 2 | FABICA I FARK, O GFif4P e @6
AR M e 2o A, (68 APie Qefel i wioitad it (IIF 4 CPU T
[T I

FIAFIAOR (BT

> JADIED ABI A (AT IR T4 W, @A &fsfb (T @ Fem I

<P

& (QTC K FASIE GIZIoA1 PHeeriigrer 7id 41 27, Ao G (Qred I

T (QATTT IS AR ALTH f I |

» DPAPICEADT G ATAEATSN qi6 STl Q1Ko TS S TN G FAEE A

TAES | FAFIED GFANLY OFIHF IS A9 47N, (58 “Ieferens 77 Fe
GFACY RIS 27 (TN WFDAE AT IR ) |

FAPICABE HfIA:

+ TS HIE0N: ITEF ITRCEA I GO A2 /8 FATTHT GFIKF (QTT Ol T4l

(ITE PO ET (@eiTeET e 27 |

> QATIHNE WSS GFILF IS T FACS dF2 AN JIZ© S A, @I

FFATTTT (TO ATAPR 92 UT 86 F4 |

» S JLE: NFEB-IPE ACPICE 7)el 2 Fa1 T |

FAPIEPE Twizad:

java

Copy code



class Taskl extends Thread {
public void run() {
for (inti=1;1 <= 5; i++) {
System.out.println("Task1: " + i);
try { Thread.sleep(500); } catch (InterruptedException e) { }

class Task2 extends Thread {
public void run() {
for (inti=1;1 <= 5; i++) {
System.out.println("Task2: " + i);
try { Thread.sleep(500); } catch (InterruptedException e) { }

public class Main {
public static void main(String[] args) {
Taskl t1 = new Task1();
Task2 t2 = new Task2();

t1.start();
t2.start();

» Q2T Taskl @32 Task2 %36 @T GFANY B, (AL GFH FS qHd AR
el 5ece AP | O FAFIED A FER, T8 GFANY (AAFET) I 200 1 |

Y



AT Tl @S U FFBIE™

g @fee AR

GFIEF IS ATF TAED AR AN O F¢
GFEF (AT AN IS FAE FI@ |

ISt A |
GFANY GFILF IS B T3, [eme gFIfHF Fer 9FA Tire 27 7, [ OF
- AT IRLCEE TG | QAT [eifers FN@ TV 341 27 |
@afS AT GFH (A @ FifeF @© @b a3 HEowa Ty 9 FiESF (@ A 4T
I I | AT FE |

e (Parallelism) @32 FAFICAD:

+ e I T @FAN e 27 (VB 4T I/ @) |
o AR GIEF FEE TG AT Ol I IS 741, [F8 9FANL 7R IS GF @M
I

- YOgR @by @t @IIfET @ren MU IS e TASAE (parallel) FT=4me
FACS TWHY I, @ AGF ATEIVH (AT @R G FIH(F GFANL FACS A

e
o AP A GII4F FST 0 AN Ol FCF IS TS ICF | AF0 (T O

LR IIEF WKy Al [ F=oiwe 303, O 9FANL A9 IS 77 1 |

92 76 g9 G Eeiee (@S @ e Jg#a 8 e, A A= S
S ¢ FIFFTO! TF© (A |



TSl FIEFH FNSAR (Java Collection Framework)

Java Collection Framework ¢ <0 @2 1 [AfOF 4F0H9 (6! [IFHT QR O AL
TfFS P, BT G2 WEAfiNel @B GT6 FRAR F@ 1 @b we (@A (wht
= (TN, (61 3916, Y, 3D, GN6 39)iM) WH8 72 G2 IE! I (O |

FIATFHF (Collection)

@3 Collection 261 AN G A3 A AFLF AIAEF KA FACS IFN | Q3 AICHBLTEAT
LTS GF3 A (BO! (TN, Integers, Strings) *C® AT A Jfeq 9019 (ToI8 J(©
AT (A, Integers, Strings, Objects) |

QIS BIEF FAGAE LTS 96 4T FIEAFH JI2S 2

» Collection: ¥f5 F<FT® «FF (single) TACES (N1 = ¢ 1 «@fb THRTFER
3o g |

> Map: @f5 key-value ¢?I< AT (@O 49 F¢F, @A dfsd key G T (value)
e T

TSl FIEFH FASTES A4 T2

> Collection BIAER
> List XBRCFA

> Set TBIACHA

> Queue IBIEAEA

> Map TBIACEA

d. Collection Interface

Collection BBIACF 2= List, Set W2 Queue TVRCFE H TBIRCEFA | «fb ARSI
JIERHT AR (T EI6T & ) Iz 27 |

42
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Collection Interface-9% fog W ee:

» add(); 9F0 T @ T |

+ remove(): 96 TAMIT (R T |

> size(): PICTPHTH S o7 a1

+ isEmpty(): I e el ©f AR 41

» contains(): M2 ToWA0 FIEFA IR T B3 411

R, List Interface

List 2BIECEH 2N GG ordered collection (1T PIFIR) A TiLtFs SAMIA S=ms
I @32 Sl ToAmMItTd @I 3908 AF | A6 GF Indexed (TOI HIFHA |

List-a9 g emfem $1:

% ArrayList: SRAINT Sica fofes AR, T© SHICHA |
» LinkedList: ©I<e1 forse b fofes ISR, o 6 W2 Tefet |
» Vector: R <A1 W fofess, ot 7 2+iif5 @¥aFR ArrayList-47 ot |

TriRA:

java
Copy code

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

List<String> list = new ArrayList<>();

list.add("Apple");
list.add("Banana");

ey



list.add("Orange");
System.out.println(list); // Output: [Apple, Banana, Orange]

list.remove(1); // Removes "Banana"

System.out.println(list); // Output: [Apple, Orange]
System.out.println("Size: " + list.size()); // Output: Size: 2

}

9, Set Interface

Set TBRCEHEA 2N 6 unordered collection (A TEFRA He@R) (@A G0 SoAWA
TS T 1 Set @ GFN@ GF(0 T AT ARG AWML | Set GFEE TAWI TS
ANF, [F8 O 79 T[T 2o A |

Set-a7 fog wwfem F:

+ HashSet: & ALY U2 (AT T IT W, 58 Tomeler @@ s ST AE
BRIl

+ LinkedHashSet: HashSet @3 WC®l, ©(F ITANGT AN A(HFOHT TG IS AL |

» TreeSet: SAMARRIE IO WPAE Afeere AT (TLA FIAACIIE/FCATR0E 2R
FE AR ) |

TriRa:

java
Copy code

import java.util.*;

public class SetExample {



public static void main(String[] args) {
Set<String> set = new HashSet<>();

set.add("Apple");
set.add("Banana");

set.add("Apple"); // Duplicate entry, will be ignored

System.out.println(set); // Output: [Apple, Banana]

8. Queue Interface

Queue VEFEA GF0 first-in, first-out (FIFO) (Cb! 3GiFoid | @b @6 Feag I AqFTS
IS W (COIF AfF Cof Faco, (@ 25 58 1 (v Hfeele | Queue 9 (O
GIFOR T TAMeRE @  iF dfew w@

Queue-4¥ 3 TwieT FH:

+ LinkedList: Queue BTN SATID FC |
» PriorityQueue: @6 @3fb FC, @ TAMARTE SR elide St Ffeaa S
T (AT IO AR SHAWIG 2fer T4 27) |

TriRa:

java
Copy code

import java.util.*;

public class QueueExample {

public static void main(String[] args) {

[ 5]



Queue<String> queue = new LinkedList<>();

queue.add("Apple");
queue.add("Banana");

queue.add("Orange");
System.out.println(queue); // Output: [Apple, Banana, Orange]

queue.remove(); // Removes "Apple"

System.out.println(queue); // Output: [Banana, Orange]

System.out.println(queue.peek()); // Output: Banana (first element)

€. Map Interface

Map ZBIRCEFH G306 key-value pair AR T | Map (I FIETFH T3, Fiael @ft
Collection TTRHER QA i 911 «@ff (ToiteE 4o e key W iid T @32 ol
key ¥F & @5 M8 value A |

Map-9% fog wwfem i

+ HashMap: &© SHItE, (@19 M8 @R < =1
+ LinkedHashMap: E1C64 ¥ G I&F AL |
» TreeMap: key @1 G S FASCAT AE (FAEI /FCTH0R IR I) |

oA

java
Copy code

import java.util.*;



public class MapExample {
public static void main(String[] args) {
Map<String, String> map = new HashMap<>();

map‘put(”Apple"’ "Fruit");
map.put("Carrot", "Vegetable");
map.put("Mango", "Fruit");

System.out.println(map); // Output: {Apple=Fruit, Carrot=Vegetable,
Mango=Fruit}

System.out.println(map.get("Apple")); // Output: Fruit
map.remove("Carrot");
System.out.println(map); // Output: {Apple=Fruit, Mango=Fruit}

Java Collection Framework-9d ©wigge

java
Copy code

import java.util.*;

public class JavaCollectionExample {

public static void main(String[] args) {
// List Example

List<String> list = new ArrayList<>();
list.add("One");

[ ]



list.add("Two");

list.add("Three");
System.out.println("List: " + list);

// Set Example

Set<String> set = new HashSet<>();
set.add("Apple");
set.add("Banana");
set.add("Apple"); // Duplicate

System.out.println("Set: " + set);

// Queue Example

Queue<Integer> queue = new LinkedList<>();
queue.add(1);

queue.add(2);

queue.add(3);

' + queue);

System.out.println("Queue: '
// Map Example
Map=<String, Integer> map = new HashMap<>();
map.put("John", 30);

map.put("Alice", 25);

map.put("Bob", 35);

System.out.println("Map: " + map);

}
}

Java Collection Framework-<¥ fog wfsfae fwoi=:

+ Generics: Collection FrameworkG: Generics 39219 41 ¥, Al 512+ fF=1o@l (type
safety) fPo® 0 1| @fb ST FIETFI (CB! 512 FE@e FC=, @ List<String>
(M String BIRTAS (TH! AR |

ey



+ Iterator Interface: 90 FIEFHT TAMNRE OF A Al F40e T 27 |
«ft e €@ i WA= (@, for-each ) 2WE 3¢ |

TS FIETF GFNESAF @0 *fe el o1 a1 f[Kfoq 4a7a (Tl SGIFoF 2« FCE, [ (6!
IR @2 SebIRrem™ic ey a1 @fb List, Set, Queue, 3k Map 2 f[fey
FIEAFH IR VG (FICLF AT 2 RS FIFAT FCF (O |

PEYEC - (1GIf2

IR AT + Fewe w3 @ik

aF3 FI AR S Bae @ @i g3e AT fFmfee g9 M3TAEy, ggers
T (oI e e S SRS e A W S @2 (PR | ST

QIR (I T (TS “QA 55 T A6 75 T

v
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