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"STIAAIE" SR § TET I 3 Tl 3

load java for Mac OS X

Downlaads

o« e -macoss -x64 dmyg

Downlcad  Help —-

i
Tfe AT FEEY FT ITANT F 7 8, qT UF I T Tg SIS g1 SATdT g, av AT "9t 24 wree” F foru forfeer ARrwrT #oma 7= o
T HRA &, ST 79 "TEAATS” RleeT G

Downloads

bk |-macoss-xbé_dmy

"

TfT o 3T P9 AT 7 ST 2 T2 2, AT ST e T START Feh T "SI Hiee? § ST 2 [l



2., (AT T ATUF FL AT T FLl

AT T 3 FTSY & STINT X 77 & AT ATF FTSHE F FIELAT F AT I, ATTHT ATSAL T=T0d & F ".dmg" FTEe @ref
ahar g S et sreaere fraT ar am

1) Downloads

FAVORITES

L] Macintosh HD
Desktop
) Documents
#\: Applications
“* AirDrop
SHARED
Name jre- e L-macosx-
x64.dmg
Kind Disk Image
Size 67.3 MB

Created 17 Oct 2015 5:12 pm
Modified 17 Oct 2015 5:12 pm
Last opened 17 Oct 2015 5:12 pm

If% 7g TAATT &9 F TE GAdT 8, I7 STSAATE T 214 % a7, AT STSAAlE Hles? @let ST "dmg" Seeiae Hred g2l

giafaa w3 F 78 areaa § a2t wea g 5F s seft A dearee # Treaare G §) Seiay FeA #i arse/ared o oF g
Bkl

%\\/’W@

AT FIRT STSAATE T TS "dmg" AT WIeel # TEIAY NUTH 21 SEaie? &l FelT & forw =& sae & #:3

T T e § "STAT T AT THFAUF" TUTH FATT AT 3, AT ATTHT okl [T STUT, THH ATeq e HEh0 e givf|



— y

g gRAtaa w7 & T @6 w1 e § 9 5 o areaa § a8 wred =797 @ 8 S o onfy sreaere G g1 wiee 1 A i
TTIAATE A T ATEE T q0F Y ST Y| TF T T4 21, a1 "o qed 97 s w31

: “Java B Update #%" is an application downloaded from the
& 0 . Internet. Are you sure you want to open it?

y “java & Update 45" is on the disk image "jre-885 -macosx-x64.dmg".
Se————===  Safari downloaded this disk image today at 10:16 am from java.com.

~ Don't warn me when opening applications on this disk image

Show Web Page _ Cancel _

[~

FEIAT TITH T AT Fgew 92 Heeq ®rea ST 6T Saeqhdr gl T Riice & & 8 UAT #3467 Tqqid T8 gl Zeafay
TR &7 Reed el 7 Seferd Fe i a=7 7 Squfa 39 F T Aroehy STt STanrhal 919 ST 978as 390 F:2AT g 67 R
"SR T I fFE FEAT g

ﬂ Java il Update i is trying to install a new
. helper tool. Type your password to allow this.

=

Name: || |
Password:

| [——Ins‘tall-zﬂelper«qi

3. STaT TEAA FL

Welcome to the Java © Update
Installer

Java provides safe and easy access to the woeld of
amazing Java content. From business solutions to
helplul wilities and entertainment, Java makes your
Internet experience come 1o life.

AT AT AT SETAT FAT T & AR & oIy "smrar” qee av s #id|

TET(AL T AT o AATTH TLAT FT STSAATE AT TEEISA FGTT



0 00 ____Install Java § Update #3

Installing Java ...
(S N S N W W

3 Billion

Devices Run Java

Q@
=2 lava' #1 Development Platform m

STe ZEIALT THTH BT STAT &, AT ATTHT FaqraT 17 § B "ag " qee q¢ fFere 3 F a7, SAIent arseie Gef ST aiieh T feard
T Toh {3 STTET TH FT T 2

® 00  nstall Java B Update &3

+ You have Successfully Installed Java & Update & k.

When you click Close, your browser will open so that you can
verify that Java is working.

4. STTET & qeATfud F|

TAT AT YT RWhiee a9 ATSTE G 3T ATTHRT AT SATAT TETAIT T FATAT Fe 3 (o7 Hehey 29T



ATTRT T AT SIS (S TR AT BIALHIF) T STTRT A 6l AG9TRAT g 57 A7 AT ST 7 8740 e’ 2

ATTHT "STAT T HATIIT F3" T2 (2T 29T FATAT T IR TEATT T TATOT Fe 3 forT 7 & w1

All Java Downloads

I you want to download
Java for another computer
or Operating System, click

All Java Downloads browser, Javascript must also be enabled.

Select Language | About Java

Brivacy | Torms of Use | Trade

ks [ Disciaimer

S e Verify Java Version
= What Is Java?
= Mac FAQ Check to ensure that you have the recommended version of Java ir for your op g system,

the link below, D After installing Java, you may need to refoad or quit your browser in order to enable Java in your

upport | Developers | Feodback ORACLE

ATHATE I, SATTRT STTAT WIS 1 T FE 0T AqATT 3 % o1y gt o Ao shmete awrt & e @ 21

{?7)
SN

Detecting Java on your computer

oad

" ]1:::;: Java blocked for this website €

Do you want to trust the website arch
\ “java.com” to use the “Java” plug-in?
_@ You can manage which websites you trust to use this
plug-in in the Securi i preferences.

23

I T T TCAFT FT FATT ATEA & QT ATTHT STAT T UF F1X 6T F Hovd {&FT SATaT g1 ST Fge 1 Afaafed 8= Ja=
FIA F AT H AT TE AqTAAT I LT &1 ATAT UICARIT FATT THT ATTHT SHAT Tga ATALTT TgAT AR, HATHT F2 5 o7 Faer I

FfATT 3 Ufterher 9T & 99 9% o 90aT w3 g1 9w &9 7, gHer Jehrers #7779 36

TH IS0 H, ZH STET I ATAT FHAT T a7 T 7T TeAshord F a1¢ & a7d F< Tg & ("Ahel ST, To."); 97 9ae 20

FEAT FHThHT AT 1 ST AT FATT 2, T AqTaT I¢ "TH" T I¢ 3 4



Do you want to run this application?

Name: Java Detection

—) Publisher: Oracle America, Inc.

Location: https://java.com
This application will run with unrestricted access which may put your

computer and personal information at risk. Run this application only if you
trust the location and publisher above.

| Do not show this again for apps from the publisher and location above

E More Information

AT FTLT 6 STAT UT T FATT T STAAIT 37 F 7S, Tg TeATTHT FIT 36 Arq Srar et 7 § i (39 & Seetere™ & S a9
T HTH Y AT BT) ATTHT 36 AT HT T Haor feamosm

. Cancel |

Help Resouroes Verified Java Version
« What is Java?
« Mag FAQ Q Congratulations!
You have ther ded Java | lled (Version & Update §l).

All Java Downloads

if you want to downiload
Java for another computer

or Operating System, click
the link below,

STaT % for fewiee PR Taatferd &9 & sraee 1 = FEAT 2T SUasd g ¥ Ivg Seaid H3AT g1 T STTaT 99 7 Araeh Feqev
T FIET T | 7eEE FaT 2

SISTh T Y e L |

IESIEEY
g STAT TAATHE e (STETh) ATTHT STTET STRITH T 1€ 2 ST AT 61 SAqAd a7 g1 78 599 g 5 a7 v &7 ot 0% 2 51
LA TENA Fd| ATHA THAT AT T AT 8 T 3T Faer Tehaas ava eaia Hi4




STET THTTERT

ST § Srar St F7 ¥ v et 8

=707 1. ol 9% S0 STET THAaH G F o7 STeAdiE et uT s wie

FLOT 2. 3T,

L Java . Stanoard Edition

Jave SE 1301
Java ST 1301 & e Iatest 1ekass for Me Java SE Pitform

Laam mare »

Instailion Intuchans

Asteace Nods

Omacie JOK Ucanse

Jve SE Lcesany idormanon Uses Manuy
» Includes Thed FParty Licensas

Certitied Systam Canfigaraam

o Reodme

Looking for Oracle OpenJOK bullds?

o ATSHY TITHT T THTRIT FL
o T forw ST 3 oo At (32 = 64 fe) % frw qfi=aw Sar St STeAe e #i

Oracte JOK

DOWNLDAD ¢

13.0.1

*  Decline License Agreement
Download

16588 MB  $jcik-13.0.1_linux-x64_bin.deb

16317 MB $jak-13.0.1_linux-x84 _bin.rpm
180 MB  $jck-13.0.1_linux-x84_bin.targz

17278 MB  $i0k-13.0.1_osx-xB4_bin.dmg

osx-xB4 _bin targz

windows-x64_bin.exe |

Java SE Development Kit
You must accept the Oracle Technology Network License Agreement for Oracle Java SE to
° download this software.
Accept L Agre
Product / File Description File Size
Linux
Linux
Linux
macOS
macOS e 17311 MB $jck-13.0.1
Windows 159.84 MB [$)dk-130.1
Windows

17899 MB 8j3k-13.0.1_windows-x64_bin.2ip

FIU 3, TTIAATE IXT B9 o ATE, AL SEie FT & o0 exe (TFA) T F | RTAT 9 FoFerar |

#¥ Jova(TM) SE Development Kit 13.0,1 (64-bit) - Setup

Welcome 10 the Instalabion Wizard for Java SE Development 0t 13.0,1

®150.1

Ths wizard vl Quade you $rough e nstalston process for the Java S Development

T 4. STET i & o0 O 7 999 F< 3% o9eT et w1




ﬂ Java(TM) SE Development Kit 13.0,1 (64-bit) - Destination Folder X

Java(TM) SE Development Kit 13,0. 1 (64-bit), induding a private JRE and src.zip.
This will require 420MB on your hard drive. Click the "Change” button to change
the installation folder.

Install Java(TM) SE Development Kit 13.0.1 {64-bit) to:

C:\Program Files\Java\jdk-13.0.1\ | Change...

LT 5. TEAAUT T G o AT FANA T T

ﬁ Java(TM) SE Development Kit 13.0.1 (64-bit) - Complete X

Java(TM) SE Development Kit 13.0.1 (64-bit) Successfully Installed

Click Next Steps to access tutorials, API documentation, developer guides, release notes
and more to help you get started with the JDK.

STTET W 90T 92 6 4 FL: T [T FATqITS

arey fuaer Strde, SraT sy S vk fea w T e AT 81 e #r Aty G AT s semr dwe g, afE s ffearae
T YT T AT g1 514 C:\Program Files\Java\jdk-13.0.1\ AT&T0T ST T.STET & =17 {3 \ e 0.5

FATAITT TRTAA ATZALT FIEAT T AT 24T 2

STET, AT ST FATHL FT HE FTA & T H1 34



STET THTTERT

T 1. AT FOEY T VTEE fFAs F ST QO 7 =TT

Pin to Quick access

| &Y TreeSize Free

@ Manage

Pin to Start
Map network drive...
Disconnect network drive...
Create shortcut
Delete

Recycle

Rename

g Properties I

=27 2. 39 foreey i 9 ot 9

Control Panel Home

E;' Device Manager
E;' Remote settings

®) System protection

¥ Advanced system settings

FYT 3. TAATILAHE e o2 et 7

System Properties x

Computer Name Hardware Advanced  System Protection Remote

You must be logged on as an Administrator to make most of these changes.

Performance

Visual effects. processor scheduling, memory usage and virtual memory

User Profiles
Desktop settings related to your sign-n

Settings...

Start-up and Recovery
System start-up, system failure and debugging information

Settings...

Environment Variables...

0K Cancel Apply




FTOT 4. STARTRAT ATLTSA o 77 T2 I Tt Fid)

User variables for Guru99

Variable

OneDrive
Path

PyCharm
PyCharm Community Edition C:\Program Files\JetBrains\PyCharm Community Edition 2019.2\bin;

TEMP
™P

Value

C:\Users\Guru99\OneDrive
C:\Users\Guru99\AppData\Local\Programs\Python\Python37-32\S...
C:\Program Files\JetBrains\PyCharm 2019.2.3\bin;

C\Users\Guru99\AppData\Local\Temp
C:\Users\Guru99\AppData\Local\Temp

| New. || Edt. || Delete |

=20 5, ARTEe 91 # Trodue arey w7

Edit User Variable

Variable name: | PATH

Variable value: |

| Browse Directory... | | Browse File...

S|

=707 6. A wieew 3 oo At siafer{T a=rd i SiEfver wieew § Seeta 2

isPC » Local Disk (C:) » Program Files » Java » jdk-13.0.1 » bin
Copy address
Name 2 Date modified T mm&m
server 19-12-2019 11:44 AM Edit address
[] api-ms-win-core-console-11-1-0.dll 19-12-2019 11:44 AM Delete history KB
&) api-ms-win-core-console-11-2-0.dll 19-12-2019 11:44 AM Application exten... 21 KB
D api-ms-win-core-datetime-|1-1-0.dll 19-12-2019 11:44 AM Application exten... 21 KB
D api-ms-win-core-debug-11-1-0.dll 18-12-2019 11:44 AM Application exten... 21 KB
D api-ms-win-core-errorhandling-11-1-0.dll ~ 19-12-2019 17:44 AM Application exten... 21KB
B api-ms-win-core-file-11-1-0.dll 18-12-2019 11:44 AM Application exten... 24 KB
D api-ms-win-core-file-11-2-0.dll 19-12-2019 11:44 AM Application exten... 21 KB
[ api-ms-win-core-file-12-1-0.dll 19-12-2019 11:44 AM Application exten... 21 KB

T 7. AT RIeST F I FH A0 977G H T F AT A e I Fw w1

New User Variable

Variable name: [PATH

Variable value: rl C:\Program Files\Java\jdk-13.0.1\bin|

Browse Directory... ‘ 1 Browse File...

|

| 0K I \ Cancel ‘




STET THTTERT

7T SR T Tg & ¥ AR T H e I AT ST AT g, 1 9T AR0ae i 26H HTied e
PATH = <JDK installation directory>\bin;$PATHS;
T, %PATH% RiS[aT TT2F FTUeer T gAY 77 719 H S{TEar 2|

FLOT 8. FATTITT Fe F o T 1T THT q2g T TORAT T ITel T Tt 8

New User Variable

Variable name: ’ CLASSPATH

Variable value:

| C:\Program Files\Java\jdk-13.0.1\lib I

L ]
E Browse Directory... i l Browse File... ‘ oK Cancel
T TETCI9 3 TS STTAT SEEICI9TT T T2l F2dT &, a7 T FATHITT F THH T3t
CLASSPATH = < JDK installation directory>\lib\tools.jar;
T 9. AF Fed T FAF F|
Environment Variables X
User variables for Guru99
Variable Value
OneDrive C:\Users\Guru39\OneDrive
C:\Program Files\Java\jdk-13.0.1\bin
PyCharm C:\Program Files\JetBrains\PyCharm 2019.2.3\bin;
PyCharm Community Edition C:\Program Files\JetBrains\PyCharm Community Edition 2019.2\bin;
TEMP C:\Users\Guru99\AppData\Local\Temp
T™MP C:\Users\Guru99\AppData\Local\Temp
New.. | | Edit. || Delete
System variables
Variable Value A
ANT_HOME E\apache-ant-1.10.7-bin\apache-ant-1.10.7
AXIS2_HOME E\axis2-1.6.2
ComSpec CAWINDOWS\system32\cmd.exe
DriverData C:A\Windows\System32\Drivers\DriverData
JAVA_HOME C:\Program Files\Java\jdk-13
NUMBER_OF_PROCESSORS 2
0s Windows NT ¥
New.. | Edit.. | | Delete |
I oK | ‘ Cancel ‘




30 STET TR

07 10. FHTE THFE T STU AT T4 FATE 22T FI

7t o = T T UF ST = E, 97 1T 22 2

IKGEREY
fafer 1. Saig ar o e #1 ST w T

an@ivan-Virtualtox: -

Flle Edit View Search Terminal Melp

Lvan@lvan-virtualBox:~$

1. 7% =fiae fE&ET @rew % forw Crl+Alt+ T ZaTd) Jf= 1T 98t & g1 FH1e TiFe 9 &, a7 a9 397 I 9¢ {70

2. sudo add-apt-repository ppa:linuxuprising/java aeT ®¥ ¥ Ua¥ qaT0 | I8 foreem sraersiomT
fraifred sirear &1



SITET STHITTRT 31

3. sudo apt update =TT F T Tz F@T0| 9 ST ROifredt &= 21 7 g, T AT THRT STINT SASTh T S€aie e & o
FT T 2

4. sudo apt install oracle-java12-installer =TT < 3% Ua¥ TaTU | SIS 9 TE2io 2

(butlld 12.0.2+1
VA (build 12.0.2

5.sudo apt install oracle-javal2-set-default zr=y ¢ ¥ Ue¥ TaT0 | 7 STET 12 F Riee e avw
*F & § e FaT 2

o T

o Riee a3 T TERT = F 717, FHTE TF< 9% java --version 21T < 3T Ta¥ 414 |



32 STET TRITEAT

fater 2. /== ST FAT

Trrdml rMe@mEer

1. 72 =fiae et @re % o Ctrl+Alt+T aTd) oIt o 98 7 & FHie TFe 9 &, a7 a9 3ol 207 9 10|

2. su ZTET &Y 3T ¢ T T4 |

3. o s Rt g | v

e echo “deb http://ppa.launchpad.net/linuxuprising/java/ubuntu bionic
main” T F AT o 2T T4 |


http://ppa.launchpad.net/linuxuprising/java/ubuntu

STET SR

e apt-key adv --keyserver hkp://keyserver.ubuntu.com:80
73C3DB2A TET Y T ¢ Uz 24|

4. apt-get update =T FX ¥ 6¢ca, Te¥ TATU

5.apt-get install oracle-javal2-installer zr=d #¥ fiT Uex q@Td |

6. exit (Ufisre) 22T ¥ ST UeX TaTU| ST o e g

33

--recv-keys



34 STET TR

7.sudo apt install oracle-javal2-set-default zEW ¢ sfiT Uex TaTd | a8 STAT 12 F1 Rwice sraw
LA F ®T H e FLAT 2

o Rwiee a3 1 =T = F 17, java —-version HHTE T 9T 22T F< 3T UL g0 |

9T

A qF I¥ FATAT SAATHE e (SIETh) T TEIA HTA T AT STTAT SATIATN A7 forae ¥ FeRferd Fee T AT 31 STSTeh it Traar
TFgd Hefl §, Y 2O e TTHF UF TAATH UAATIALAHE AT & | AT ST9AT Fire fora sfe qiteqor 3 forg =2 dafera w7 & forw
T T STTRT H47

AT 1. ASTh TE FLAT

Bpn wiflegeler Hp Cowsty v Commmnten e wast sarch Q

Products Solutions Downdonds Store Support Training Partners AL

Downloads

Oracle Downloads

arate 25 parcant
e af ihey

Top Downloads

1. SIETe STSAATE U I¥ STU| 94T 9 ST39E @iet < oracle.com/downloads/index.html 9% ST |



o/

2 > Java SE > Downloads

Java SE Downloads

Overview | Downloads | Documendation | Communty | Technologes | Training

(8 :
=’Java

T

A

* NetBeans
DOWNLOAD & DOWNLOAD ¢ |
i

NetBeans with JOK &

Java SE Bu111/§
Java SE 8u111

acke strongly recommends that all Java SE 8
3 patch-sat update, Inciuding all of 8ui1t plus
Bles).

Important planned cha
Tha next scheduled JRE update,

'or MD5-signed JARs
ed for January 2017 wil reat JAR' signed with MDS as

2. SIETH TE(AY TS FL| UF a1 e 01T STSAATE I8 T 2, AT TR TEEIAT HIZell UL AT HeAT g

o ST ey uT e FR

o "STET UHE" g¥ fFAE F

o FTdE F AT "W 8" F AN H "TrSAAIE" q2q U AT F

o "UFE ATHH WTHE " Horde F A R ofiT sgaTr § i drm vt F o seee ffE 9w e w9 a8 Sl

FAATHE UAATITAHE F HIF SATAT THETH HT Tehaad e g1

vownioaas

. DiskimageMounter
B jdk-8u111-n_osx-x64.dmg

3. TSAArE {3 7T Eeeielk T¥ Ta-f3® Fiv| TEeia? .dmg TT&T & g1 T8 Taa-1oeeh i & TElI9 TeThe ol RN |



W ataier b bOA Winsow  ep

..'  hstpll O30e JOK and NetGasm IDE 3
Welcome 1o the Dracie JOK and Netllsses 100 Ieataler
Yous will be guided throsgh the seps nocosary o lnwtall JOK §
* \mroduction Update 111 and NetBoars 10K,

-~

—

~ N—

oRa e Cortirue

4. SIS HT ZEEIA FLA h [oIT Hohal T ITeAT Fe| SEEIAIT ST S5 T Tgel A9 TS aee? ITHas &St Hed & ol gl ST |

 DiskimageMourter

Open With

B_2-macosx-x64.dmg" to Dis.

Quick Look "jdk-&
Share

Copy “Jdk-8u111-nb-8_2-macosx-x64,dmg"

Show View Optoas

5. TG F T8 TUHST HT2 210 (AHCTF)| T AT ZER €I a9 | HaT FOI, FA11F SIS SEiT gid F aTa ATTHT THehT
AFLTHAT TRl g

AT 2. YT TZAT TRTH AT

- P 1
.

.

0,0 d

sonverter  Missson Control NotBoans

PriotofPad

» m 9

1. U9 HIeeT F qedivd G| Tg STaT % foIy ST UAaraeaHe g, 3ii¥ el ATl § FIe fora sfiv deferd Fa & rqafa
T




4. TSTFE T U A1 3 7 T FL 7 et w37 SEE0 F o, T8 g’ Fg| TE TISHE a9 F 1% I UfgaT GIe

Open Recent Prd
Close Project

Cioza Orhar Projec

Otiem Rincent Flle

Project Groups...
Projoct Properties
Import Project
> i

Categonies:  Broiacy ‘ ’

i & Java Appiicatcn

B javarx s > T

B Maven oject with Existing Sources
[ NetBeans Mosuses Free-form Project

B0 samples

Descriptan

a standard KDE project. You can aiso
andard progects use an
build, run, and debug your project

Ject r
- Project Name L

Project Location: JUsers) § Browse

Project Folder: arriesgado/’

Use Dedicated Foldar for Sto
Libraries Folder
Difforant users and

same campilation NE
dutaily)

B Create Main Class kihow.sample Wik pl

P £aca = NN oo |




public class

oargs

Mow B D0~ O e A e
—{D

5. “// TODO code application goes here” ATz GTST | STTFHT THTH FHIE TH AT F = ST

paran args

public static vold main(Stringl) args) {
T Ono % e

fSystem.out.printin{ Hello wortd:");

-
o ™
—{ —

6. TF TE AT T ATAT THUTH IS I F4 | IHT TS0 o AT U A5 T2+ a1 & o7 "// TODO code application goes
here " e & ame J fia zami| Feferfeag F e arer w4

System.out.println (“Hello World!”);

"tPage. Run Project

urce  History L R
| B
package
B
tauthor rchell rrie

public class

7. T TS " FeT T A | qg Y W F oo Fed il avg fewdT g, o7 ga™ § I S q9aT gl



s/

0.

8.

iperw

public sta

b
@ w =
3 —O

Systes

Hello World!

BUILD SUCCESSAUL [tetal 1)

orgs
tic vold sadn{Stringl] args) (
Lout.printind el lo warta!v)y

A Srrere w1 waEer () # 3 3 o1 srseye 2 39 Tistee e & 978 78 T STl She & S s T

=)

public sta

Systea

Mello World!
BUILD SUCCESSIuL

wrgs

tic void saini{Stringi] ag

Lout.priating e

{totel time: 12 seconts)

TRt Y T F7 21 2 T2 T § % qfE T8l 8, a1 3Tt "Hello World!" (B7T a9%) ST s8eTe o # “BUILD

SUCCESSFUL” (faree wrerrerger) famams v =f et €, a1 o 367 f 3 for dfceat & gt € amher s amoe ST 99 37 3w 3

FT T

10. STTaT HIET ST T | 3 ST AT T SIS SEaiel g1 TAT § 3 HTH FT TgT 2, AT AT STTaT § FUTH FTAT ST STy 7 qohad

2l

Leam fava
COrmres o leaneg Ry Manng Loo e

PAACurse Dazzormes 1 s oo yaast) S s
et oretied progren mng |U0R wrg lese. Youl £
FOUSGCICR SN T ey

PPNy e bees! lrea 8 among the max pogadar prieps 3 ez uepm s tre, rean
Pow VEraatae S0 COmpanbe € 1. Mnl o e used) for & Lnge furrbar of Targn, Inciuing s0
Oriopre, MOORE JPOUCRINTE, 390 LIrge Srtens SOwesiopeien]. KAOwg I 00e0s 3 0
B0y 157 yow 2 2 teveloper




STAT H HEIAA TeEHe, T, HISH 3T TH

Freft e e wg=e & for freft «fF saer & fRomtfed sfie s e % fore |ord a9 ST o9 F7 IUANT AT S g1 e A uE
st o et asft froarfea B strar € e 59 it e Strar € 39 v f=3fer svgr Smar 1 v U F ST 5 9l A uigd w7
& forw o StTaT 1 StTar & e s, ow, Afe ofiw U ey sy 9% = sreary § g 747 i T 2

FF A< F7 ST F Y |

FEN9FT TeeHe UF VAT TeHe § ST Foge TRITHENT ATt HT TEHT g a7 F3 % for7 Fear g 3 76t 1o 0 g9 9% &I 97 Fr
FATAT & T ol HSAT T A1 219 9T I AT IS Tl AT gl

TH THH (if statements) FT STANT 1 L
STaT ¥% ( If - then ) ®ede
ST # TH-a TeeHe w1 e

If (expression) {

// statements

}
T8l expression U& gforad expression 8 (ATdl true a1 false ®) |

7fg srferentce T gt aeg u¥ foraT STaT 8, 97 T% (FT9F o+ 37a¥ F99) F o7 % 337 Fa Aot o s &)

TfT T AT Gt T8 ¥ 6T STAT 2, A7 TF 9807 F 3iaw At w1 Foaras & grg i srar 21

Expression is true. Expression is false.
int test = 5; int test = 5;
———1if (test < 10) ——if (test > 10)
> // codes // codes
} }
// codes after if = » // codes after if
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3IqTgLul: Java if Statement

class If Statement {

public static void main(String[] args) {
int number = 10;

if (number > 0) {
System.out.println (“Number is positive.”);

}

System.out.println (“This statement is always executed.”);

ST ST TRITH =T &, a7 S3eqe g

Number is positive.
This statement is always executed.

STer HEAT 10 JIeT &, T T Zste SeAT >0 T Gediad qc7 ¥ T ST g1 Tafery, 3w Teede & o7 % e e fAoarfaq frg sma
2l

A, FEAT & I Fl T U H Faof| Fd7 & -5, TH TTH § ASYE g g FA e fFoarfaa gar g1

STe HEAT -5 It &, AT TN Sfeh TEAT > 0 T GodTha 6T gral gl THO, JTaT HUTSe? T% Faie % qiel & (HITad & Big 3aT
2l

if ..else statements (.. 7T TEHT) FT FY STINT FL

T T TEEHE ¥ T8 UF Aa{oqe 7T Toehe gl ahdT &, ST iord TFse & Tad g a¢ fAearfaa gar 21
e
TH...UH Tede & Awferfed e -

if (Boolean expression) {
// Executes when the Boolean expression is true
lelse {

// Executes when the Boolean expression is false



42

TfT Fora afw=a e ae7 7T qegisd Ficdl g, TT HIE & IH saTd Bl (HEATd a7 SITUIT, ST=TT FIE & oAl Al Feariad AT o

TATg e

IR

public class Test {

If condition

is false

condition

else code

If condition
is true

O

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

int x = 30;

if( x < 20

System.out.print (“This is if statement”);

lelse {

System.out.print ("This is else statement”);

7z et afom 2w -

)

{



STET THTTERT

Ar3eqe:

This is else statement
if..else. .if statement (3%.. TeH.. T WeH) FT ITTNT H4 FL

TH-UCH-TF THe T ST aa TRt J1aT & T 28 3 Rorfoei it st 2 &7 sraeamar St g1 60 F99 § gH1E T Fael UF "if"
(3F) 3T U "To" §, TTATT AT U B "else if" (TTH TH) BT AR 31 TH WL F wT H off ST 14T 81 A2 79 A7 Fewar g

if (condition 1) {
/*if condition 1 is true execute this*/
statement (s) ;
}
else if (condition 2) {
/* execute this if condition 1 is not met and
* condition 2 is met
*/
statement (s);
}
else if(condition 3) {
/* execute this if condition 1 & condition 2 are
* not met and condition 3 is met
*/

statement (s) ;

else {
/* if none of the condition is true
* then these statements gets executed
*/

statement (s) ;
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Tre: AT LATT I ATAT Tad Tgea ol a1 A2 8 T TH-Uen-3% Teedic |, 9 &1 ad T gl g, T & gafaa ¥ o1 fAeurfea B
STTAT &, AThT 7 e w7 5T Srar g1 7fs #rg off oad O 981 gt 8 1 "uen” W siEY % Fr Aot g1 S E)

if-else-if (TH-TH-T%) T ITTEL0T

public class IfElselIfExample {

public static void main (String args|[]) {
int num=1234;
if (num <100 && num>=1) {
System.out.println(“Its a two digit number”);
}
else if (num <1000 && num>=100) {
System.out.println(“Its a three digit number”);

}

else if (num <10000 && num>=1000) {
System.out.println(“Its a four digit number”);

}

else if (num <100000 && num>=10000) {
System.out.println(“Its a five digit number”);

}

else {

System.out.println (“number is not between 1 & 99999”);

EIECA G

g AT SihT il H&AT

AT TH WIHT FT STINT Fd HL

qELT T T2l gHY st % AT O sellh 1 AT e HAT &1 AET, Ararew T seAvn A1 Rl Ferer aoft fFroarfed St @ ot A
T SA(F hT eATT /2l 2l gl



foit
if (condition) {
//code to be executed

if (condition) {

//code to be executed

False

False

True

EEICARE

//Java Program to demonstrate the use of Nested If Statement.
public class JavaNestedIfExample {
public static void main(String[] args) {

//Creating two variables for age and weight

int age=20;

int weight=80;

//applying condition on age and weight

if (age>=18) {

if (weight>50) {

System.out.println (“You are eligible to donate blood”);
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1}
I

You are eligible to donate blood

ITTEI:
//Java Program to demonstrate the use of Nested If Statement.
public class JavaNestedIfExample2 {
public static void main(String[] args) {
//Creating two variables for age and weight
int age=25;
int weight=48;
//applying condition on age and weight
if (age>=18) {
if (weight>50) {
System.out.println (“You are eligible to donate blood”);
} else(
System.out.println (“You are not eligible to donate blood”);
}
} else{

System.out.println (YAge must be greater than 18”);

Ar3eqe:

You are not eligible to donate blood

Ra=r el T ITIT H9 F

foaw ®eHe UF HeEl- 79 weeHe 1 a8 ATHSATRE % T F YT U A1 & S ani # fAeares 7 997 7 U A6 a6 Twe
FAT T g & F, ATHARE T2, ofE, AT 0¥ T2 e ST T &1 Tl g1 ST 7 & 0% gIhe, Tg SN0 TR1er (SITaT § UA+),
o1 Ty S Y2 e F | oft 1 Fear g

- =7 ffea:

// switch statement

switch (expression)



// case statements
// values must be of same type of expression
case valuel

// Statements

break; // break is optional

case value?
// Statements

break; // break is optional

// We can have any number of case statements

// below is default statement, used when none of the cases is true.
// No break is needed in the default case.

default

// Statements

o= =71 yaTg

C_E‘larr
Suilich

(Cordiional Expression)
iben

Cata > JW .

False
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o weediz % T 5 weaa gt Ao

o gTehe 9 IEIA(AT) T AqATT T2l 2

o T wiwer 3 forw v ST ST T w6 g ARy Sy RAaw § A FUH B

o TEft ATEer &1 AT o A7 anfeas gt AR = A suty 99 2

o TITHE FATHH I HUTH F & forw foa= & siaw o weaic T ITART a1 ST €
o % TeHe aHeus gl AT BT fEAT ST 7, 91 eATa enrer ArAer § S T

o fewiee fAavwr d=fous § siw o= ot st gl o Wehe 21 aehaT 81 AT §, Ff 78 ofd § 781 8, T 3T 9 weafie
fAreuTeT 1 Fied F o0 Rhiee Tede F 972 UF 9% i TET ST A1)

IATET:

Freferfa Smar TR ww ff=m wY, 78 v 2 artd i =i s § S 5o uw 731 (1- 7) # afafAte wwar g1 we fa
TETHE AT ITANT o T4 F oA F A 92 & &7 919 F&T90q F2ar 2|

// Java program to demonstrate switch case
// with primitive (int) data type
public class Test {
public static void main(String[] args)
{
int day = 5;

String dayString;

// switch statement with int data type
switch (day) {
case 1:
dayString = “Monday”;
break;
case 2:
dayString = “Tuesday”;
break;
case 3:

dayString = “Wednesday”;

break;



o/

SISk

Friday

case 4:
dayString
break;

case 5:
dayString
break;

case 6:
dayString
break;

case 7:
dayString
break;

default:
dayString
break;

}

“Thursday”;

“Friday”;

“Saturday”;

“Sunday”;

“Invalid day”;

System.out.println (dayString) ;

U TETHE T ITANT F4 Y

STRITERRT SAromedt & T v Ut giogr g S AEen/F T % uF g2 A7 ae-ane Foarfad w2 £t e y&me F7d @ S99t 3 oad 9
T TR FLAT g1 STTAT T &1 Foariad e 3 i a6 Ta1= w2t g1 Stath adt adn o7 SR ST I8 #7398,  oq9"
e e Rerfa & St % e & e 29

T & forg F& STIRT Y

7 o foru e

for (initialization; condition ; increment/decrement)

{
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statement (s) ;

HIX T (for loop) T ST 1 YaT8

ST 2T U T fReaTfed graT §, TATAT FHeT TH a7d I¥ AR T@dT g o6 w97 weede Aeartad g arer g1 39 2w e yarg v

TITH F AT 77 Y4TE e 2
<

Initialization

Update counter|

Code Inside Loop 41\

AT =T o7 * forw, sRfeesem gger $iw A uw 9w gar g, S wf g B qu #1 efRfrreese qnt Faa uF 9w
o grar 21

THIT AL 9 F forw Raf #1 gt woiw qEera iy a¥ R srar €, afE Rafa aer g 91 o atd F siww F Fuw fForfed g S #)
T % 59 Rafa BT &1 AT &, 7 7 F forg weedie Foarfad 921 grar g s A=y a0 F arg W # oRTer weedie § eqeiatd g
SITAT Bl

FrEeT FTT: T F I F Touw FoaTa & arg, o9 % e gia/adt ant 9w wrse # serae war 2|

FTAT FLOT: TEE FAL00 F AT, AT AL A § AT A7 2 A Al Fwr At A Sar )

e wix 9 (Simple For Loop) T 3aTgxur
class ForLoopExample {
public static void main (String args|[]) {
for (int 1i=10; i>1; 1i--){

System.out.println (“The value of 1 is: “+1i);



A3

The value of 1 is: 10
The value of 1 is: 9

The value of 1 is: 8

The value of 1 is: 7

The value of i is: 6

The value of i is: 5

The value of 1 is: 4

The value of 1 is: 3

The value of 1 is: 2

IULIE FTIHRT |

3z i = 1 TSI TEETeE g

i >1 FIe B (T waTee)

i - fesfrde st

EfhaTse BT 9 ( Infinite for loop)

Forae waser =i ShHe/ R saverd #i1 At #1 gga:
class ForLoopExample?2 {
public static void main(String args|[]) {
for (int i=1; 1i>=1; i++){

System.out.println (“The value of i is: “+i);

}

Tg UF o7q I g FAI1h fearta et ofF &t T erth sHAfrerssiee T aRuae | % 719 &7 1 9% 9 7 T@T 8, FI g7 | & |9 1 a7
T2 3, 7E TN 1 (Fhere Tte: i> 1) & afdek grm, zafer ag w9t of 7 wora w2t gem =g siaa: s o Rufy f o srowm ==
TR g [ReTia Fe % forw o oo Bt awe =ame grm a7 72, =g fReiha #3 F for o afteafts siv gig/adh d=mem & §=
T TGAT Hgea ol gl

T F oI ST FT UF 37 I AT AT AT T

// infinite loop



for ( ; ;7 ) |
// statement (s)

}

ST 9 (while Loop) FT STIRT 3 #¥
SgT5H 99 (While Loop) ¥ e

while (condition)

{

statement (s) ;

315 7 (while Loop) ¥ FTH FXdT g7
gz 7 |, Rufa &1 goaisa vga S Srar g e AR ag AT grar 8 A sered g 6 3fE¥ % weede Avarfad g € | St Rt era
BT 2, a1 F=o7 o7 & F7e 1aT ¢ Y T F d7% e ReHe ¥ FAT a7 2|

e FgTee T T STANT Fd T0T 79 o7 TR Agad ™ fog 78 8 fF g8 o7 F siaw Shde a7 Rfiwe weedie &1 S #7346t
SAAITHRAT BT 2 qTF T AT Tedeh TAg T 92 a5 710, & Frft &g w2 fufa woq 2n =9 932 20 a0 F foues #1 aume #<
T & =T 7 AT Fwrer a fAearfaa gem

Initialization

False

True

Code Inside body of
While loop

fRaer sgTeer @ (Simple while Loop) T SaTg<er

ST W 3 T IETELT {

public static void main(String args[]) {

int 1=10;



— s /AR

while (i>1) {
System.out.println(i);

i-=;

10

EfTee sgTEe @ (Infinite while loop)

class WhileLoopExample?2 {
public static void main (String args|[]) {
int 1=10;
while (i>1)
{
System.out.println(i);

i++;

Tg 9 FHT TH AGI TN, Tg UF A0 2313 9 2| VAT TAferT g FifH Rafa i>1 & S gHam G R #4116 g7 T F T i % 719 &l
dT ARG S

T F I AT T U AT I T f=2ar 147

while (true) {



statement (s) ;

g-58Ted 9 (do-while Loop) FT STINT F& X

ToRIEA U e T & WA &, BTl b A= UF A & Fgreet o, 7 a1t & {oaras § qeef Rt v qeaiwe A e g,
TR o 3 9T 3 fAouTas ¥ are qu 1 Rt #1 et frr st g1

$-RTE o A

do

{

statement (s) ;

} while (condition);
g-gTed 9 (do-while Loop) F& &TH H<aT &7

A TEA, T F 37q¥ o Teede Al fAearad o St g s o Ruta &1 geaisa fr smar 8, afs Rafa 9t g st 8 o e g &
TATTANT g1 ST § 72T I T-2T2H % 18 SRl 20 ¥ FF ST 2|

|

Code Inside body
of do-while loop €

g-dglsa g9 (do-while Loop) T ITTL0T

class DoWhileLoopExample {
public static void main(String args|[]) {
int i=10;
do{

System.out.println (i) ;



s/

i-=;

}while (i>1) ;

% e (Break Statement) FT ITANT FH FX

ST T % T UF FF TeHe FT GTAAT FAT T2qT 2, qT AT H1 Ed TH1 F2 {247 SITaT 2 37 9 F 78 397 Rede 9% T Fare e

HE IS

STTAT 5 T ITART T AT Fa= weedie &1 qrg+ F forw G srar 81 7g i Rufy & wrbww % adwm warg 1 digar g1 siafis qa %

AT |, T Fae AT T HT qr2dT 8l

2 Tl YT F T H ST oA TETHS FT STANT HT Thd § ST o7, 5315 T AT g- g5 O

i

jump-statement.

break.

Condition

within loop




T % 9T 14T 6 ©eHe (Java break Statement with Loop)

IATEI:

//Java Program to demonstrate the use of break statement
//inside the for loop.
public class BreakExample {
public static void main(String[] args) {
//using for loop
for(int i=1;i<=10;1i++) {
if (i==5) {
//breaking the loop
break;
}

System.out.println (i) ;

T T F T 14T A% €eede (Java Break Statement with Inner Loop)

g TAY W T AT AISAT & T AT AT T F 3TT 7% TeeHe 1 ITIN Fd &
JaTgyo:
//Java Program to illustrate the use of break statement
//inside an inner loop
public class BreakExample2 ({
public static void main(String[] args) {
//outer loop

for(int 1=1;i<=3;1++) {



AqeE BT T F T 14T AF €eede (Java Break Statement with Labeled For Loop)

H T AGA o FT FF TeHe T STAN L Tad 2| Tg GraeT STSTh 1.5 3 1% & o1 7 T2 g1 ZHoI, g7 o Srar § Freft oft o v

//inner loop

for (int J=1;3<=3;j++) {
if (i==26&6&7==2) {

//using break statement inside the inner loop

break;

}

System.out.println (i+” “+j);

TIE T & ATe ag AT T 21 a7 S|

IR

//Java
//with
public

public

Program to illustrate the use of continue statement

label inside an inner loop to break outer loop

class BreakExample3 {

static void main(String[] args)
aa:
for (int i=1;i<=3;i++) {

bb:

{




for (int j=1;3<=3;3++) {
if (i==288&3==2) {
//using break statement with label
break aa;

}

System.out.println (i+” “+3j);

BT 9 (while Loop) ® STaT s ©e#<e (Java Break Statement)

IITEA:
//Java Program to demonstrate the use of break statement
//inside the while loop.
public class BreakWhileExample {
public static void main(String[] args) {
//while loop
int i=1;
while (1<=10) {
1f (i==5) {
//using break statement
1++;
break;//it will break the loop

}

System.out.println(i);



i++;

§-38T5 97 (do-while Loop) # STaT % TeeHe (Java Break Statement)

IITEA:
//Java Program to demonstrate the use of break statement
//inside the Java do-while loop.
public class BreakDoWhileExample {
public static void main(String[] args) {
//declaring variable
int i=1;
//do-while loop
do{
if (i==5){
//using break statement
1++;
break;//it will break the loop
}
System.out.println (i) ;
i++;

}while (1i<=10) ;
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Fferg ®ede (Continue Statement) FT ITART F& FL

FHierg Teaie SATRTIY o F T TART TRt STTar €1 Star off o7 % 3fa% <ot araer o sirar g, v = e srrer gty F oo
T FY [EAT H FF AT €, AT AL o o7 T % 9 F 3iaw veafie & Aouras 1 gig 3q7 g1 78 9w & 7 a9 STani gar
T ST AT T AT ST TEAT AT §, AT T Al | FTehl eaded (Feefe ST 7@ & a18) &l 39 &8 qaeregf % foro foarfaa =t
AT TS 2

it

FHT AT F T8 9758 T TG

continue;
STTELT: HIX T * A2 *ierg eede (Continue Statement Inside for Loop)

public class ContinueExample {
public static void main(String args|[]) {
for (int j=0; j<=6; J++)
{
if (j==4)
{

continue;

System.out.print (3J+” %) ;

I
012356

ST 36 SO 3T Z0T, ATSeEUE ® WA 4 FF B, FA? T ST AT | HT AT 4 ZaT @, AT TUTH FHT U Hfeeq Teahe HT GTHAT HIAT
TEAT &, ST 7 STl AT F for ofd ¥ S & e & o7 a7y §, aqam @Rrgiy & oy ®eedie 1 9 3a1 8 (87 #rew g &
fie-za foarfaa 78l gor 574 j &7 979 4 o))
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o1/

#hieg wede (Continue statement) &1 w4t SR (Flow Diagram)

SITELT: gTee 9 (While Loop) & e (Continue) T START

Condition

Loop

False

loop after continue

Code Inside body of \

\ Stetment

Exit
Loop

TRt AT AT AT 3 T 1 ZH FTIET a7 & (o7 TH T AT 10 F 0 TF [AET FT T 8 Y S Frge? 9o 7 8 a1 7 7 fife weede
T i =2 3T o 3 o9 (g 7 9% F2 f3am

public class ContinueExample2 {

public static void main(String args|[]) {

int counter=10;

while

{

(counter >=0)

if

{

(counter==

counter--;

continue;

)



System.out.print (counter+” “);

counter—--;

ST CH
1098 6 543210
g-5gTed 9 (do-while Loop) & #fe=T (Continue) FT STl
public class ContinueExample3 {
public static void main(String args|[]) {

int j=0;

do
it (J==7)

J++i
continue;

1
System.out.print (j+ ™ “);
J++i

}while (j<10);

}
EIECRC
012345689

STaT H AT AT ITANT F FL
e TSR T | T T8 et off ermeor 1 g w1 e w5 A At 3T )
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SITET # UHE TEeHe T ITANT Fh ATHHAT T a7 S1aT 81 weedie w1 Trarfead wea a9 =8 981 741 S1a7 81 7t 78 farwer g1 srar
g, T SR wEwed U A1 i v A fErar 21 7% qe = F G 6 S aier 3zedi F o 3w B S 2

THE TETHE F ITART Fforae stfraafxh 3 arer frar rar @ i <3 7 STeRT-31enT it & foram ST ashar g

TEAT TTET

assert expression;

AT TEHT:

assert expressionl : expression2;

THILA T IQqg LT -
// Java program to demonstrate syntax of assertion

import java.util.Scanner;
class Test

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

int value = 15;

assert value >= 20 : “ Underweight”;

System.out.println(“value is “+value);

A3

value is 15

ATHFHAT FAH FIA F 1L ASE:

Exception in thread “main” java.lang.AssertionError: Underweight

FT T (Assertions) T&TH FLAT

Rhiee &7 &1, i ster 81 g8 XU 0 &ire &7 s it Sievd 21 ST & il # ATHHI Teede Fl Te79 F & (o7 areg TaT
&
java —ea Test

7

java —enableassertions Test
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TgT, 3F2 WA &1 19 g

FTIFHI (Assertions) 3T&TH FIAT

SITET § ATHFHAT AAH F2A % o7 AT T 3

java —-da Test

T

java —disableassertions Test

TgT, T WA HT 19 g

FTHHAT T ITINT FAT FL

STl T UF TRITHT T =Argar g 3 SHeft gt e 2 A 7gi|
o g gHAHT w2 F forw & uw ug= § argw few a1 e aread § 9g" 909 951 2
o g gHfET F ¥ forg B oot § Rl 72 e w1787 2

if ((x & 1) == 1)

{1}

else // x must be even

o\

{ assert (x 2 == 0); }

o 7 gAfaT Fa % oy % Rwtee o= e a6 721 wg= 21
o aeq i fRufy it o= 2 % o

o fafer ft qema &

o fafer sream ¥ am=l

FTHAT SATH GTHTT TFer gt (Assertion Vs Normal Exception Handling)

A &9 F qTieheh &7 F da9a oot £ = F forw sfSepere &7 3w 3 Smar 21 Ssrgeor F forg, st suanT v fufy & s+
e % forg T ST w8, TS =oie & 92 U i AUt § AT SHE Jo § are A " sEre/Ate seee & frd,
AR TAAE IT TH-2T2T T A&7 B 2

FTAFHAT(Assertions) T TINT FFT F<

o fASH q¥it F forw ooh| sl 9% et T9T9¢ F T FET TSI9 [0 ST & 3% IA9e Taf o6 91 § AT €TR0men i S
FIAT AT THAT 2

o YT HTHAI
o farefy oft fafer iy greema 7 ot
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FTrwa (Assertion) FT STANT FgT Agl FLAT

o Ffr et 1 ae & forw st &1 IwAnT /gt T st =R

o AN qLIhl § ThT HiT T F foIT ATTFAAT T START Al ThAT STET ATRY A1 T STTRTRAT T T&T 70 ST Tohet
21 STARTHRAT ZIT T&T ¥ T TfAT 7 Garer  forw fe waem #7 S9aRn Grar smEr =anfRu)

o THIS AT qoh! T ATHHAT FT START A2l AT STHT ATRT

STET H YA T STIRT FH F |

T WY(Array) & Tiua ¥

T UY FH-212T 360 T 9% &7 UF 99z g 5 v amres 9 7 @=2f6q G srar 81 Smar § arefoet 3 C/C++ | oot aiis o w19
FIA BN TETH U F qXH F Aged 0l (65 (Maraad gl

o STaT § T Uty wiaefie w7 & srEfed At srar g1

o i STaT § AXOAT sieorae €, TW HEET AATS T ITANT FLeh ST AT 9T Tl &1 T C/C++ F T4 § T2t 27 sizeof &7
IYART T AT ATT H2d 2

o T WHI F AT [] 3 ATT 77 =¥ ¥ q¥g UF Srar ux =< A7 =arfera Frar S ashar 2

o U H AL HT AT F2AT T B X T=F T =i 0 F & grav gl

o AT UX T SAN 2w &, eareits =% a7 fAfer dwrediew & =0 & oft frar o ahar 21

o T U F AMH U int(32) wre g [fEe frar smm =i i sfar =1 ger 781 gmr =R
o ToREft UY TRTY &7 Toaet qUTaFAT sAfsoiae gl

Y # U AT RGO F AT ¥ TSHET 2T TH ok ATA-A1 UF a9 hl qeqy I g7 qhdT 81 AT T2 TR F qH H, ATEdtach
AT wfufa wqfa et & @z B o €)1 v ot £ aeqelt F qraer §, aredtad aeget #1 27 @€ § guted AT sar gl

40 55 63 17 22 68 89 97 89

| 0 1 2 3 4 5 6 7 8 | <-ArrayIndices

Array Length=9
First Index=0
Last Index=8

TF UY AT, ALH FIAT AT T FAT

T ATITHT AT

T AT UY ST T T & 8

type var-namel];
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OR

typel[] var-name;

TR WY STHFAIL9T § &1 o2 i 2 § 2727 3i% A1 T 2127 UL o o 2157 T SIFeaerd FLdT gl 21T acd Teish e F 22T T i
et svar & o o3 onfer 21 32 weare &t UY Y 99, 20 ST e 22T YRl 19 A1, AT, I3 AT STARTRAT Tieario
T T (T AT T aequ) it U TX A 597 T 81 39 TH1, WY F forw aca werre et wear 8 3 #m T21 &1 o U g

JEATET:
// both are valid declarations
int intArrayl[];

or int[] intArray;

byte byteArrayl[];

short shortsArrayl[];
boolean booleanArrayl[];
long longArrayl[];

float floatArrayl[];
double doubleArray|[];

char charArrayl(];

// an array of references to objects of
// the class MyClass (a class created by
// user)

MyClass myClassArrayl[];

Object[] ao, // array of Object
Collection[] ca; // array of Collection

// of unknown type

FTTTh SULITh Tgell STFera¥ee T 2 &1 €7 Fdl g 3 22 UY UF U =¥ g, 979 # Fls U HIoE Tai gl Tg Fael Tehersh Hl
FaTaT 8 3 7 (2 UX) =T QOITH THTE T Ueh U TR UL F ATeatash, Wifde U¥ & 672 22 V¥ &l e % o7, raet 77 7 SR
Tk Ueh AT Ted FLAT ST AT T8 T WY AT TS HLAT g

SITET H T UL Hl T HLAT

STe T U FATO T ST €, 7 Aol UL T 69 a9@T 14T g1 aread § S a1 47 39 % forg |t
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AT TH q¥E U VY T4 5. AT FT AT & 97 6 T8 TH-raeft 07 92 aR] a1 8, FemEr yae gar 8
var-name = new type [size];
g, T2 Areted 3 ST 7 32T % YohTe 1 (e F3ar €, e U § qedi i 9ed7 [HiEe F:7a1 8, 3T 999 U 9 92 U =< 7 919

g1 srartq, Foelt Ox i smafed A & forg a7 7 I #wA F o, set srafed o S arer a@t F 2reT S deat w =iy
I

IATEI:

int intArrayl[]; //declaring array

intArray = new int[20]; // allocating memory to array

a7

int[] intArray = new int[20]; // combining both statements in one
e

1. U g ArEfed U § qoF TaTierd ®9 F 9T (HeITeHE YT o forw), 3T (e 3 for), =T e (g e % form) #
TR BT ST a7 7 Rwiee U A1+ 3@
2. UF UYL YT FEAT UF II-F00T THAT 81 TG T, ATTHT A5 UL T T Tk AT AT HeAT ST FELT, ATTHT I

ALY T ST AT ST ST AT T STINT ek UL T GT0T AT, ¥ TH U AL T TS AT ZH TR, 14T § Tt
TS i Aiefier & 7 arEfeq frar st f)

qTfsas X (Array Literal)
Teft RRurfY §, STt U% 3 AR ST UY F =Y Uge 8 & AT €, U AT T ITANRT 6T ST 96T 21
int[] intArray = new int[]{ 1,2,3,4,5,6,7,8,9,10 };

// Declaring array literal

o T U A edare Al v #it sars Metha w3 8
o SITAT F TAAH TERLUT H AT 2 [] AT forae i FE sraeTwmar agl g

@ F oI e Y qeat ST FLAT

TAF qod UY F TEET STHATHT 6 HIETH F TgAT FTAT 81 TAHIF 0 & §[F BIaT g M7 -1 (e UL AT AHTT) TETT AT 8 | SATaT R
T HT ITART ek UL & TT Teal d TgaT 1 ghal gl

// accessing the elements of the specified array
for (int i = 0; 1 < arr.length; i++)
System.out.println (“Element at index “ + 1 +

AN

: "+ arr[i]);
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// Java program to illustrate creating an array
// of integers, puts some values in the array,

// and prints each value to standard output.

class GFG

{

public static void main (String[] args)

{
// declares an Array of integers.

int[] arr;

// allocating memory for 5 integers.

arr = new int[5];

// initialize the first elements of the array

arr[0] = 10;

// initialize the second elements of the array

arr[1l] = 20;
//so on...

arr[2] = 30;
arr[3] = 40;
arr[4] = 50;

// accessing the elements of the specified array
for (int i = 0; 1 < arr.length; i++)
System.out.println (“Element at index “ + i +

AN

“+ arr[i]);
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3"

Element at index 0 : 10
Element at index 1 : 20
Element at index 2 : 30
Element at index 3 : 40

Element at index 4 : 50

AT FITH T FHT STAN FF STAT U qF HT T 9 ©

arr

One-Dimensional Array

Areoaed & VA (Arrays of Objects)

FECET AT TF UL 9 T1e & AT THTT F TT AZed 6T U UL 6T g 2l a7 SArav 2l
Student[] arr = new Student[7]; //student is a user-defined class

TdE U H g A9 & SR F AT AR T 20 @ SraH 61 ST avgsi 1 qqr §uted R ST aewar g1 2 awget g aw &
FAATaT T STRIRT 2k qeter 3T STTAT TR S Sk Hasl 7 U¥ deat il H9T ST ATRY T8 AT

Student[] arr = new Student[5];
// Java program to illustrate creating an array of

// objects

class Student

{

public int roll no;



public String name;

Student (int roll no, String name)

{

this.roll no = roll no;

this.name = name;

// Elements of array are objects of a class Student.

public class GFG

{

public static void main (String[] args)

{

// declares an Array of integers.

Student[] arr;

// allocating memory for 5 objects of type Student.

arr = new Student[5];

// initialize the first elements of the array

arr[0] = new Student (l,”aman”);

// initialize the second elements of the array

arr[1l] = new Student (2,”vaibhav”);
// so on...
arr[2] = new Student (3,”shikar”);

arr[3] new Student (4, ”dharmesh”) ;

arr[4] = new Student (5,”mohit”);



A3

Element
Element
Element
Element

Element

// accessing the elements of the specified array
for (int i = 0; i < arr.length; i++)
System.out.println(“Element at ™ + 1 + “ : ™ +

arr[i].roll no +” “+ arr[i].name);

at 0 : 1 aman

at 1 : 2 vaibhav
at 2 : 3 shikar
at 3 : 4 dharmesh

at 4 : 5 mohit

IS §H WX ITSH F FTgL T % Tga HT TATH HLd g dF F4T 21T 82

St 77 ST Fe o oy S arse At arse U ( ArrayindexOutOfBoundsException)few@mar g & X & srder

A o AT TFH T 747 & | GHAHIE T AT R OCHE ¢ T UL 6 ST F FT T I a¥ay 2

class GFG

{

public static void main (String[] args)

{

THeTzH qfe

int[] arr = new int[2];
arr[0] = 10;
arr[1] = 20;

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

System.out.println(arr[i]);

Exception in thread “main” java.lang.ArrayIndexOutOfBoundsException: 2

at GFG.main (File.java:12)

71



llllnk72 STET TR

AIE:

10

20

FEAETHT T (Multidimensional Arrays)

TEAATHT T 17 VY F Taol aTef VY F ToIF qed 6 979 VY & UL g1 Teg S U & =7 H off St Srar g1 i swam avt g ([]) F
TF HE T AT Floh U AgAATHT UX aATE ST 1 218

int[][] intArray = new int[10][20]; //a 2D array or matrix
int[][][] intArray = new int[10][20][10]; //a 3D array
class multiDimensional
{

public static void main(String args([])

{

// declaring and initializing 2D array

int arr(][] = { {2,7,9},{3,6,1},{7,4,2} };

// printing 2D array
for (int i=0; i< 3 ; i++)
{
for (int j=0; j < 3 ; Jj++)

System.out.print (arr[i] [J] + ™ “);

System.out.println();



arr

Multi-dimensional array

fatat & forg v o FAT

Ffvueen $7 ave, g7 € fafemt ¥ forw e &t arfia w7 "d €)1 Iargew F forw, U¥ % gedt 3 TR A T0ET F o TR are U A
(sum) fAfara =g

// Java program to demonstrate

// passing of array to method

class Test
{
// Driver method

public static void main (String args([])

// passing array to method ml

sum(arr) ;

public static void sum(int[] arr)

{

// getting sum of array values



int sum = 0;

for (int i = 0; 1 < arr.length; i++)

sum+=arr[i];

System.out.println (“sum of array values

I

sum of array values : 15

frored & fef TX (Returning Arrays from Methods)

gaaT &t avg, uF fafd v vy off ster awdt 21 sargeer F for, {i= s fafe wwt (m1) & v v gar 8

// Java program to demonstrate

// return of array from method

class Test

{
// Driver method

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

int arr[] = ml();

for (int i = 0; 1 < arr.length; i++)

System.out.print (arr[i]+"” %) ;

public static int[] ml ()

{

Y+ sum) ;



// returning array

return new int[]1{1,2,3};

WH & forg = stfsreee

T UY | UF TeIg FATH SAsolae 21T &, ST THT ek Y1 qTel A7 FfT UGSt 3/ |17 qreT FhaT et 2

// Java program to demonstrate

// Class Objects for Arrays

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

{

int intArray[] = new int[3];
byte byteArray[] = new byte[3];
short shortsArray[] = new short[3];

// array of Strings

String[] strArray = new Stringl[3];

System.out.println (intArray.getClass());

System.out.println (intArray.getClass () .getSuperclass());

System.out.println (byteArray.getClass());
System.out.println (shortsArray.getClass());

System.out.println(strArray.getClass());

class [I
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class java.lang.Object
class [B
class [S

class [Ljava.lang.String;

o R "[I" F e & o0 212w 213 MU= € ek & AT a3 32 ared

o TRt ot UY WY T UFHHTH TeTT ITFATH java.lang.Object 2

o o [ AT issrae F o TH-eew eTey e B e A gl aree are

o FExT "[mH" FATH sifserae F forw TH-eTew e AT § e o |y el onfe areT

o R "[L" FATH aAfeoie % oI ¥-eTeH ared By § "I 3w e e S U A THE 918 FATH 7 ATH BT AT
SITAT Bl

X 79 (Array Members)

st ST £ o ST g o areforat ua st iy awq € ST U 7 Teuet s a9 aeq gl Uk UL TR & qaey fAeferfad § & g
S

o HTENAF Hfaw Fies Fare, SrEH U F qeahi 6l HE&AT gl gl AT T AT T g1 Tl gl

o osft waer A g 7 fowrwa § e 8; stfeorde o wawaT fafer s farra & 9= [t 8, a9 & =9 #/n fafen

o TS AT FA (), ST FATH sAfeorde § FAT (TS T AELTZE FLAT 8 3 FIS A TTGTE Aol Hehe T 2l
T Fir FnfEaT

o T AT FAM FTA & Uk Ushel ATATHY VY, S aAfeorae [], TF "SI HAT" F 17 g1 SITam 8 Fat o6 (@Aadid g1 U 3 aeat 6
gt <k 7S J2uf|

// Java program to demonstrate

// cloning of one-dimensional arrays

class Test

{

public static void main (String args([])

{



— /A

int intArrayl[] = {1,2,3};

int cloneArray|[] = intArray.clone();

// will print false as deep copy 1s created
// for one-dimensional array

System.out.println (intArray == cloneArray) ;

for (int 1 = 0; 1 < cloneArray.length; i++) {

System.out.print (cloneArray[i]+” “);

ST G
false

123

T TEATATHT UL HT UF FAM (S Afeorae [] []) TF "qeAr FA" 2, gAiih, T Fg1 ¢ & T8 T8F I U & 91 Faa UF 797 UL
FATAT & ST qed V¥ T Ha 347 g AT IU-UL AT ¥ ST )

intArray

cloneArray

Deep Copy is created for
one-dimensional array by clone()
method

// Java program to demonstrate

// cloning of multi-dimensional arrays



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

{
int intArrayl[][] = {{1,2,3},{4,5}};

int cloneArray[][] = intArray.clone();

// will print false

System.out.println (intArray == cloneArray);

// will print true as shallow copy is created
// i.e. sub-arrays are shared
System.out.println (intArray[0] == cloneArray|[0]);

System.out.println (intArray[l] == cloneArray[l]);

false
true

true

intArray

cloneArray

Shallow Copy Is created for
multi-dimensional array by clone()
method
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STTaT # T QY(Array) T ITET F8 He

M) JavaArrayinitialization java £2
public closs JavaArrayInitialization {

// exomples for initlollzing an array in jovae
14 public static void main(String[] orgs) {

5 // initialize primitive one dimensional orroy
- O int[] arrint « new int[5];

8 // inltialize Object one dimensional arroy
9 String[] strArr; // declaration

11 strArr « new String[4]; // imtialization

13 // initiolize multidimensional orroy
14 int[Q[] twoArrInt = new int[41[5];

16 /7 miltidimensionol array initiclization with only leftmost dimension
17 int301 twolntArr = new int[2100;

13 // complete initiolization is required before we use the orray

12 twolntArr[@] = new int[2];

20 wwolntArr[1] = new int[3];

// array initiglization using shortcut syntax
s imtOorrl = £1, 2,3 };

el imOOercl2=1{1,2}4 {1,2,31 L

6 int[J twoArrInti[] = new int[4][S];

228 int twolntArr2{1[] = new int[510];

T U T AATHY BT Tl § AT 78 TgeaTdl off 27 Gt g1 5t gq Bl ¥ 7 «ams &7 o] 39 &, 97 78 UL § gipat i g
T FEH FTU ST T T AT2TaT 2

TH AU IS T ITANT Heh AT ATewhe HEFT FT ITTRT 0k Tk UL FT TT HT T 3 ST TF g7 G0 § VY FA7GT ¥ e
FAT 2

ST gH AU AT HT ITINT F0eh T UL G &, AT g6 SHb ATATH T FLA il AT gl g Tgaardy v % forg, ga v
F FofT AT IT FaeT FAH AT SAATH T&TT FE THd 3

STAT H T UL L& FAT - ITSATed 2157 (Primitive Type)

//initialize primitive one dimensional array

int[] arrInt = new int[5];

STAT § T UL [ AT - Sisore 2129 (Object Type)

//initialize Object one dimensional array

String[] strArr; //declaration

strArr = new String[4]; //initialization
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SITET § TF SgeaTHT U (Multidimensional Array) STEH ST

//initialize multidimensional array

int[][] twoArrInt = new int[4][5];

//multidimensional array initialization with only leftmost dimension

int[][] twoIntArr = new int[2][];
twoIntArr[0] = new int[2];
twoIntArr[1l] = new int[3]; //complete initialization is required before we use

the array

gridehe FRERT FT STINT FLF STAT H TH UL FT FH ITCH F2
//array initialization using shortcut syntax
int[] arrI = {1,2,3};

int[][] arrI2 = {{1,2}, {1,2,3}};

T2 o7 FuT Aifed w7 §, 7 G-emart % venearens 2 uw anfig dfew 72t g1 U Teien € #il Srar # v agerant vy
FTEqT H W AT TH T Y

SITET ® T U T AT B o (AT a6

Foreft T¥ 7 I FA F Fg AT qEr Al RU T g

//invalid because dimension is not provided

int[] a = new int[];

//invalid because leftmost dimension value is not provided

int[][] aa = new int[][5];
gt STTET § VA FT ST T & T 077 T ¢ At GH F F9 F (o7 37g gear ¥ garearigd a1 Sav &:

int[] twoArrInt[] = new int[4][5];

int twoIntArr[] [] new int[5][];

SITET § Ue U SO e 3T A F % forw a9 33997 2

T AT UL F9 S % a7, AT UL F qTH FT ITIET F0% U VY qcd TF Tgo T & M IHF a9 HgF HT UF ST =9 T
TAFHT HT START F Thd g1 Rl UL T GeAehieh 1 gafemee 03 F Fefy qoa 6 Rafa v <R wwar &
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81

VY & qgel T T A gH9T 0 (SFF) 2raT &, THL I FT GAFi 1 AT g i THT a3 AW aca 7 gaehis gaer U § Jeat
T HEAT T FH AT 81 U UL qcd T Tgad * (oI a7y T947 2

arrayRefVar[index];

TET, ATFHHTOHT T LTTea UN AT TF S0 & ST T HT oA FaT &l

THTY SITL §, U &7 IgdT acd num[0] &, TALT <@ num[1] & =i ifaw e num[4] 81

public class AccessingArrayElements

{ public static void main

int[]

num[0]
num[1]
num/[2]
num/[3]

num[4]

System.
System.
System.
System.

System.

num

= 5;//Assigning value 5 to element

new int([5];

= 15;

= 25;

= 30;

= 50;

out

out.

out.

out.

out.

.println (“Array

println (“Array
println (“Array
println (“Array

println (“Array

(String []

Element

Element

Element

Element

Element

syElements . java

yElenents

args)

num[0]
num[1]
num[2]
num/[3]

num[4]

at index 0

“ + num[0]);
Y+ num[1l]);
Y+ num[2]);
N+ num[3]);

Y+ num([4]);

AU 1T o= Y UF o777 ST AT [T U o Teal &l SAYE F3dl ¢ 3T ST ATt &1 T 2T gl

import java.util.Scanner;

//program uses Scanner class
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public class ArrayElements

{ public static void main(String[] args)

int[] numArray = new int[5];
int 1i;
Scanner input=new Scanner (System.in);
System.out.print (“Enter the 5 Array Elements : %);
for (i=0; i<5; i++)

numArray[i]=input.nextInt(); //Read number
for (i=0; i<numArray.length; i++)

System.out.println (“Array element[™ + i + “] : “ +numArray([i]);

&8 Command Prompt =

F: \Java>javac ArrayvElenent

F:\Javarjava ArravElenents
Enter the 5 Array Elenents = 1 2 3 4
rray elenent(d] = 1

rray element(1] = 2

rray elenent(2] = 3

lenent(3] =
lencnt(4] =

F:NJavay

g IITELVT UF U TAYE FAT @ ST THehT aTft 7 fie Fear

TEEHe,

int[] numArray = new int[5];

FATAT 8 TFH numArray T¥ =% ST 5 Teat ATl U Te-UY Fl H9d FH2dT g1 6 Hare F T TTH F 6 (o70 UF ST sfisoiae a9Td &

q ¥, 5T gt TAe o Sra € a1 =@ fie BT smar 2

HI-59 7 (for-each Loop) FT & START T

HE-37 T % T Sar 77 9 F rw uegiee #1520 5.0 (J 2SE 5.0) F 78 & T FRAT W4T 31 A STAT § UL AT HUG A AL FA 6
T u Fhfeush IR YT F3aT 81 A HET Y F UL AT HA oAl I T FA F {70 STAR 36T ST 1S9 o7 % forg 19 78 §
T g a7 &7 ST AT TH FAT § AT FIE FHI AT TS T 21 TH AT T o (o7 STET AT § FAA6 g TAF qcd Hl Teh-
T FTeh Y FAT 2

T % forT uegiee &7 I 7 & fF a8 ol T 3o w H I AL FL a6 2



STET THTTERT 83

gt T aTe foReT o aca T SrEe F7 fAawew A5t § Fih Tg STH 6 ST U FH Al HIAT gl THE AT, AT Faet forow a7
Y Tt HT T Tl T TR

TR, TY SfiT H3Ig 3 A<t &1 U1 2 o o7 Jedeh o o {0 e 7 SU=RT e ¥ SIeier i1 St & #9101 g FIS T ToA 17T a=rar
2l

AN

o T FIS F AT ATF T TATAT B

o TE WIUTEHI AfeAT F¥ FTTET HT TATH FaT 2
Rice
AT T % forw STraT o e § U Fred () F 97 a0a F 91 T27_eT2T grav g, R 0¥ a7 TR
for (data type variable : array | collection) {

//body of for-each loop
}

g 8 FTH HLAT 52

STTET HE-39 T % oI Qe qeq T U¥ 7T T FT 918 HaT g1 57 Ueftie F foru, a8 qeq 1 9% § Suiga Fedr g T To® 7 %
foro o =t fAoaTfed Far g1=

HIT 59 7 (for-each loop) FT ITTEL: VX TEAT FT g€ FEAT

//An example of Java for-each loop
class ForEachExamplel{
public static void main (String args([]) {
//declaring an array int
arr([]={12,13,14,44%};
//traversing the array with for-each loop
for (int i:arr) {

System.out.println(i);

12

12
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14

44
AT Tl T % {70 STTET 7 U i 36 gl g7 qedl &l Tl e SI7 72 gl

class ForEachExamplel{
public static void main(String argsl[]) {
int arr([]={12,13,14,44};
int total=0;
for (int i:arr) {
total=total+i;

}

System.out.println (“Total: “+total);

AL
Total: 83
TAF T F o0 IIEIOT: FUg Tl AT qTE FHEAT

import java.util.x*;
class ForEachExample?2 {
public static void main (String args|[]) {
//Creating a list of elements
ArrayList<String> list=new ArrayList<String>();
list.add (“vimal”) ;
list.add (“sonoo”) ;
list.add (“ratan”) ;
//traversing the list of elements using for-each loop
for (String s:list) {

System.out.println(s);
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I

vimal
SOnoo

ratan

TEATATHT TS T STANT F8 FX

THATITHT T AT TIA 9511 § UIHeh VY & = § qATT Fham ST ashar g1 agamamlt U § 227 Uvag &9 § (4 e 7 #)
Tty T ST 2

o

data typellst dimension] [2nd dimension][]..[Nth dimension] array name = new
data typelsizel][size2]...[sizeN];

STE:

o ST_aEW: UY H HURT PR ST ATl 32T T TR ST F U int, char, @R
o STATH: SIS T UL T ATITH| TSI  forw: 197, 23, anfel
e UL AW UL FHTATH
o ITFTYA, AHL2, ..., ATHT UA: FH: ATATHT F ATHT
IATEL:
Two dimensional array:

int[][] twoD arr = new int[10][20];

Three dimensional array:

int[][][] threeD arr = new int[10][20][30];

TEATATHT ST T AL TF TgAATHT UL F GUTET 30 ST Ty aTer Feal hr oot ST ¥ 0T a6 Armai o AT A7 T F4h
ST Tt T B

IETEL o for:

array int [] [] x = new int [10] [20] %= (10 * 20) = 200 @edl &1 TUTRT FT THaT g1 THT A7, array int [ [] [] x = new int [5] [10]
[20] %= (5 * 10 * 20) = 1000 Fet 1 FATRA F7 T 21

2 - STt O (26 W)

F3-amrameY U¥ agamaTlt UY 7 999 "9 w9 g UF G-y U F7 et F FHA F o uh-smandt 07 Ay v Y F w7 § @r o U
AT 2
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o FFAILIT -

data typel][] array name = new data typel[x][y];
For example: int[][] arr = new int[10][20];
sresfieer - fHE:
array name[row_index] [column_ index] = value;
For example: arr[0][0] = 1;
IRTEL:

class GFG {

public static void main(String[] args)

{

int[][] arr = new int[10][20];

arr[0]([0] = 1;
System.out.println (Yarr[0][0] = ™ + arr[0][0]);
}
}
A3
arr[0][0] =1
gL it weae fafar
R
data type[][] array name = {
{valueR1C1l, wvalueR1lC2, ....},
{valueR2Cl, wvalueR2C2, ....}

}i

For example: int[][] arr = {{1, 2}, {3, 4}};
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EEUAUE
class GFG {
public static void main(String[] args)
{
int[][] arr = { {1, 2}, { 3, 4} };
for (int 1 = 0; 1 < 2; i++)
for (int 7 = 0; j < 2; J++)
System.out.println (Marr[™ + 1 + Y] [N + J + V] ="

+ arr[il[3]);

EIETA CH

arr[0][0] =1
arr[0][1] = 2
arr[1][0] = 3

arr[1l][1] = 4

IERIRICTREE S GRS E A T

fF-arft o & et 7 sraa e 9% x[i][j] 3T s B Srar g set it it ger € 9w e e )
GCEK

x[row_index] [column_index]

IETE F form:
int[][] arr = new int[10][20];

arr[0][0] = 1;

UL ST Tgeit Uieh SfiT Ugel Fied H His[g qed T (A =& FedT 2l
Tre: U | 7T U F7 arhe N (TA) 81 39 Gadi® 0 F N-1 T | SH{erT, T _Fq=eni 2 % fory, areatas dfw dear 2+1 = 3 31

I
class GFG {

public static void main(String[] args)

87
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int[][] arr = { {1, 2 3}, { 3, 4} };

System.out.println (Yarr[0] [0] = ™ + arr[0][0]);

areefiag gTeq # 23T U¥ 7 wfafaferca: F F-amard 0¥ &7 'x' dfwgi o 'y &t areft qrferst F 9§ 3@ A7 qhdT § STgt din der
0 & (x-1) T BIeT 3T T &eaT 0 ¥ (ATE-1)1 3 7i=pat 3fiw 3 =91 F &7y us G-y v% X' = femmar mn &

Column0 Column1 Column2
Rowo | x[0][0] | x[01[1] | x[0][2]
Row 1 x[1][0] x[1][1] x[1][2]

Row 2 x[21[1]
XI2101 | x[201] | xc2e]

TTvieg ITeT § 287 U i 4

F-SAATHT UL TT Teal &l 3 Fee 6 o7y, 9 & o7 F82 &7 3T F3| 60 o7 &1 7 ¥ Srasahar gt g, U qipdi &
T FA o T ST go=y wqdT T 91 A F form)

I

class GFG {

public static void main(String[] args)

{
int[][] arr = { {1, 2}, { 3, 4} };

for (int i = 0; 1 < 2; i++) |
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for (int j = 0; J < 2; j++) {

System.out.print (arr[i] [J] + ™ Y);

System.out.println();

Pr-smamt Y ((3H-1R)

-t U U SgeraTHy U 7 UF Ftew w7 g1 UF B-arardt 0% 7 e qwee # o F-smat o i uw v F = F 3mr ar
THAT 2

Lo 7 erreaey f3fer
o FFAILI - R

data typel[][][] array name = new data type([x][y]l[z];

For example: int[][][] arr = new int[10][20][30];

o aesfir - R

array name[array index] [row_index] [column_index] = value;

For example: arr[0][0][0] = 1;
I
class GFG {

public static void main(String[] args)

int[][][] arr = new int[10][20][30];



System.out.println(Yarr[0][0][0]

arr[0][0][0] =1
EEEPECC IR REI B
e

data _typel[][][] array name = {

=" + arr[0][0][0]);

{valueAlR1C1l, valueAlR1C2, ....},
{valueAlR2Cl, valueAlR2C2, ....}

by

{
{valueA2R1C1l, valueA2R1C2, ....},
{valueA2R2C1l, valueA2R2C2, ....}

}

bi

For example: int[][][] arr = { {{1, 2}, {3, 4%y}, {{5, 6}, {7, 8}} };

IATEI:

class GFG {

public static void main(Stringl]

{

args)

3,04y, L U5, 6}, {7, 8

int[]J[][] arr = { { { 1, 2}, {
for (int 1 = 0; 1 < 2; i++)
for (int j = 0; j < 2; j++)
for (int z = 0; z < 2; z++)

F o (329 = 0; T < 2; T +4)

}

}:



System.out.println (Yarr[“ + 1
+ «] [«
+ 3 + «] [
+ z + «] ="

+ arr[il[j][z]);

Ar3cyc:

arr[0] [0][0] =1
arr[0][0][1] = 2
arr[0][1][0] = 3
arr[0][1]1[1] = 4
arr[1][0][0] =5
arr[1][0][1] = 6
arr[1][1][0] =7

arr[1][1]1[1] = 8

Br-smart O FT qA@T qF TG
Feat FHr-arareY TSt At 92 x[i[][k] g1 Sata BT Srar € stet it Uy H@ear 8, ' uftE " § i K Ee 'er g

e

x[array index] [row_index] [column_ index]
ITTEL % form:

int[][][] arr = new int[10][20][30];

arr[0] [0] [0] = 1;

IYLIH IETGL Tgelt Uit & Wisg aca o< =fua 3T ¥ § qgeft UY & ugd wiad &1 yiafafere #ar g

Tre: Tred At U 7 e N 81 33T Gaadi® 0 F N-1 T R SAery, T _g=ehi 2 % forw, areatas dfw dear 2+1 = 3 31
IETE:

class GFG {

91



public static void main(String[] args)

{

int[J[][] are = { { {1, 2}, {3, 4} 1}, { {5 61}, {7, 81} 1} };

System.out.println (Yarr[0] [0][0] = ™ + arr[0][0][0]);

}

} Output:

arr[0][0][0] =1

areofiag yT=T # 3T U w7 wiafAfeee: v Grosmandt e @ ' dfReE sy w6 F "1y vt i qrferst F 9 | 3@ S 9967 § Tl
ofRF HEAT 0 & (x-1) T ST & S &9 "5%ar 0 & (y-1) 34 & o7 gt g1 3 et $fie 3 & arett 3 WY arett we Hr-smart iy =

ECIEREES
Columns
It
{ 1
Column 1 Column 2 Column 3
-
Row 1 11 112 113
%)
5_4 Row 2 21 e 2 213
o
291 31 312
Row 3 131
—
231 321 322
331 332 333
areiiag wTed § 3T uY e #:

Fr-smaret U & Tt qedt T AMSeqe FA F O, T F o7 T F START F2) 9F g T T A srae7war il €, Tgelt Uit w
T A % o, gay Gt 1 I e 3 for o gt w6 A O wee ¥ o)

IATEI:

class GFG {

public static void main(String[] args)

{



int[J[][] arr = { { {1, 2}, { 3, 41} },

{ {5 61}y, {7,811} };
for (int 1 = 0; 1 < 2; i++) {
for (int j = 0; J < 2; j++) |
for (int k = 0; k < 2; k++) {

System.out.print(arr[i] [J][k] + ™ %),

System.out.println();

}

System.out.println();

s & Rt e R |

= fafer weetie #7 us @8 & 5 g Afors w1 Fear g i e S 9o dterar g1 uE fEte 3= o e B 3 Gt
T HT qHAT g TR gH DI T AT 22T T o1 Fe &7 I STINT Fi3 & At < &1 Siar &, e fafer et 7 et
R0 T FZEAT ST ATRT ST C, C ++ 31T I STt 9Tameit & o7 g

TEF THT T AT 3 3T IS AT @ 2127 T f5A T e 7 qF: ITTRT 3 § gAT agraar Fd 2

93
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o PRy A oo 7%

AT 717 9, e Saaacersi § =g geh g 8

o Forrad-: fafer & waaw arew #r aRvariia Fwear § A gt F T/ A0 uitaened § uae AT ST aswdr 31 S H, 4 T

F THH TR g
o HTAS(: AT AaaT § T awt & qer)

o wvfre: T A o e v R i iy T e § S 2 ST

o Sft: Faer 39 Rt F e ag= S gwar g o w8 afviud e g

o fewiee (Pt oft sretrer® 1 Soarmr fhw famr =anfua/afearfom): =t =t sie Fonst 3 $fiae ag= @ e sfiaw st

FeAT TICATOT T T2 2

o Sia e fAfer 7 o7 g AeTT U A F7 T2 2127 AT A AT ATIE qLT HAT B

o f3fer 3 AT Wiee At ¥ Fraw e avt ww of svp g €, SR o AT st )

o Ierfiew AT : TR ferHier dF sreutawTd & e & T g7 AT ITF ST TR K qTF AT FgF % frqe afeeriea G
AT B AT g SRTHIET AL E, AT STTRT @It AT () FT ITART FEAT AR

o U FAT : T Fafer gT SUTEa STUaTEl F Hh qERA &, AT IH ATATET Al AL T T 2l

o YT ML AT AT F A HAH | AT 3= FHIAT T HLA o (o1 ATTHRT 5 FT FT1 FAeqriad w2 i raeashar 2

return-type method-name

™~

parameter-list

7

{
if(x>vy)
return x;
else
return y;

modifier <+——— public int max (int x, int y)

——— body of the method

e fafer: o @At 1 9w s Serdter g=1 (Genfe f e, e &1 g i feier &1 59) arfier g1 Red e i

ATATET T THH [ZF F & § 71 AET 74T 8

YL e T R i

max (int x, int vy)
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= fafer (Method) &1 910 &8 372: U= f3far &7 919 WA 9% UF Usher 9058 AT & ST A1 9 A7 9g-a58 § U Ghar gar =mfeu, S
T <rerere § U BRaT & 0% 21T 8, SH a1 fAe, €T, . Uge 951 F ATE, T WA 9058 T FAAT TLT ZAT AR IIEL
fore, wrEeew, Fgeded, deuay 3T leua |

AHATT T, T WIS T 37 a9 & drae v rfgdhia 7 gar g Fed =8 ot G smar g, 3t wsfiewdt o f&fer = am s=h
T 3 9w srer F3fer ATt 3 ST g1 "R & Fith Srar # e stae-aE i aqafa )

= fafdr (Method) #r & sraed

STET ® TRITERT % Fed a9, Hiad & o &2 92 saemomt greft €)1 e, f&feet, vweem, fmfarn, =7, ¢ 5ga 1= €, v 1g
9T 2T TR B

T
= com.test.testing;

{

public static void methodExample(){

}

1. w fafer (Method) ¢ ST ATOTSH & e W F AYTEY 8 S AT o6 T START § AaE Fedl gl TeHe FT UF 9 U At (Method)
TATAT B, 3T TH TZ(A BT AT TEIHS F ATEAT F AN CRAT T HeRaT 21 T ARg FRAT ST 2 (FRT S 2), ar @it weede o
fafer(Method) =1 e fReaT €, foarfaa frw srawm e & forg, == f&fer &1 3 AT =39tas g f&fer (Method) Samge ()
("1 = FdET & ArE A A9 g, SR e A ¥ wger € Fia 21 A, Raw wfiw o 21

in(String{] argsi{
printin{"Hello world!™)
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2. AT F ATH | Ugd Tfects 9rex #7 A 8 3 ST TF T F9 SAIE F2d 3, T aF AT &0 et off s1g F et Frar o gerar 2,
e s s/ off onfier €, agt T FoF SovT-srent Teret (wreed) & offl 9 ser erex & ST StraT it STg o TR 1 T "eterd s
wTzde 31 It s fafer gefera g, a1 Faw 78 O o ITERT (R0 S 39 e & =9 § ITART F:3q 8) &fd a1 i w7 9% g1 7 #
fafer fstr &, a7 f=&far =1 Faer Far & siew & Fomar S qHar g1 ifaw FaS areqa § uE o off 99 81 g T § S 9 I
TSI, HFera a7 st o 19 9 T ff 981 9| 30 fRwiee, AT Tho-AT2ae Fgl STAT 81 THHT HAAd g 36 el Ueh gt Tohof § FHeqT0
2t fafar(Method) FT sroaT T 21

¢ com,test.testing

ExampleClass{

methodExample!){

++

System.out.printin("Value of static vari

TestStatic{
tat main(String(] args){
ExampleClass.methodExample();

3. T FiaE, e & o g fafer (method) &=t & w4faa € 7 3 a°7 (stiserae) & Foreft o ITe2or & %647 F 719 &1 ITART Fh
exfoer fAfert &1 gamr T =f@r “ExampleClass.meth- odExample () 7| graii, 7% fias wefek 71 o, a1 f&fer
FT Faer Foreft sifssrae & ATea™ 7 0] R ST "R 81 33Tew % forw, 7f% a9 #it ExampleObject &gl SITAT g 3fiT 3894 UH
FEeFey (Sffestae a1 & forw) ZraT §, a7 g7 ExampleObject obj = new ExampleObject();, 2127 % TF A% a%q aAT Hahd & 37
“obij.methodExample () ; “& I &3 Fr sromd)

ge com.test.testing;

155 ExampleClassq{

= 0

c/ woid methodExample(){

4+

System.out.println("Value of static variable j is "

lass TestStatic{
public stati yid main(String[] args){

ExampleClass.methodExample();

4. Tafar( 7 & uger sifaw oeg atze 81 atze aes w1 a9 g 5 Bf 3o ff 7€ arow #<dt & (57 s f3fer =ty € o7 =g g oY arog w8t
FAT 8) | AT AT T, ATI] Fee o forw v f&Afer =g &, a1 af=< ores A7 39 sdtsorae (AT TeHi{ea 2127) F 2T 2127 (TreHifea a7
T TET) F aaet , O o7 arae FAr Ared g | {6 e % e F ofq § FET T HEl 37 WhT AT UF stfareise F qre arIEy g |



Pprintin("The maximum bet

¢ max(int numl, int num2)

» num2)

5. Tt UeT fafer v st e a0 S Fg AT ©, S A AT & ST SHEHT ITTNT F7 Tohal gl IS0 o forw, 7fT g
someMethod () TH qUIiF 3T 8, AT aMT Vint a = someMethod () ;" % AT TH UIF T FY TR & ST
7g fammar 2

com.test.testing;
ss TestInt{

d main(String[] args){
a = 5;
s = computeSquare(a);

System.out.println("Square root is

+ S);

computeSquare(int x){

rsq;
(int) Math.sgrt(x);
turn sq;

6. Tw fafeat % e v enfier 7 sraeaerar gt g1 v f&far S forg v quris F Gerster it sraegsar gl €,
g = [T (int a) ST fewar &, =0 avg & fafer &1 IoanT wea 797, o7 f&fa(method) 1 71w for@iT, siw fRe #rss
F e Uit @ someMethod(5) a1 someMe thod(n)if n T quife 21
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ge com.test.testing;
; TestInt{

d main(String[] args){

nunn

computeArea(w, h);
m.out.println("Area is

+ a);

1t computeArea(int width, int height){

t area;
area = width * height;
rn area;

7. fafet # 72 el o g1 9w €, e Faer sreaferra g sten foam strar 21 afe fafer aw- fure 3 fore 3 ereter f sraeaear
gIAr 2, int a 3T Object obj, @ TE “someMethod (int a, Object obj) " ST faerm == 7% fafer 1 sw=mr
e o Tore, =& ffer v & U quite o7 sttesire &1 w9 § g ST someMethod (4, aT) STET = 1eT U 7% 2|

AvE fAfed Aue (AfFeT) it %9 s

STTaT "geey” Fes fAfart T aHdT A FAr g1 Fw FwrATcHT STt wrore fFfer & ffaw fEter w7 g w1 o g e 7 A
TR HERTO H AT FeATedr, At ol fafer & fiqe afvanfod s A At wdawdar ura 7 a9 8, TA a8 ST T gl #i7
SITAT 8 ST U HEROT F T TH FF=ST FTH=ATF ZTT ITH F4d 2

fafer (Method) 1 (TAR=E STRTT T ST HET)

g AT AT #1 UF A A g i ormen forw e v & awq a|rs ST g1 UE UAIAH it v ITART &1 g6 § S v
FE AT I Fg AT row" S T oY vt am Sevtmm o siraw-ente fafert 3 arar, arveaa § frft ant i 3uent e faar 2

// Java program implements method inside method

public class GFG {

// create a local interface with one abstract
// method run ()
interface myInterface {

void run () ;
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// function have implements another function run()
static void Foo ()

{

// implement run method inside Foo () function
myInterface r = new myInterface() {
public void run()

{

System.out.println (“geeksforgeeks”) ;

public static void main(String[] args)

{

Foo () ;

ST G

geeksforgeeks

fafer (Method) 2 (et FATEST T STFRT FTAT)

AT AT FATH % 37a¥ Ua fafer off AR #°7 g 31 U f&fer & sfaw ammw 70 o={ 7 e Siqies a7 #igl Sar g1 Jfe e
TR TAL FATH % TLDT T AR FAT ATEA &, AT ATTHT 6 FATH 1 [ATH F 37 TIT AT FIAT T

// Java program implements method inside method

public class GFG {

// function have implementation of another
// function inside local class
static void Foo ()

{
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// local class
class Local {

void fun ()

{

System.out.println (“geeksforgeeks”) ;

}

new Local () .fun();

}

public static void main(String[] args)

{

Foo () ;

| ECACH
geeksforgeeks
fafer (Method) 3 (F=ST THFTIS FT STTNT HIAT)

TS TAAUIT I T & HIATHE SeTRH 6 IETZL0 AT H3d & (Uad a12 AT F qT UF Tehd il HIATcHS Se0hd Fgl STdT 8l Th
IETEI java.lang.Runnable)l ST TSR Fael S el i A1 F¥d & 3¢ ST HIATcHE TEThE i AT Fed g | ATeai=h
F T § srfere STt o forg =gt o 7 |

// Java program implements method inside method
public class GFG {
interface myInterface {

void run () ;

// function have implements another function
// run() using Lambda expression
static void Foo /()

{
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// Lambda expression
myInterface r = () —->

{

System.out.println (“geeksforgeeks”) ;
}i
r.run () ;

}

public static void main(String[] args)

{

Foo () ;

I

geeksforgeeks

faf&(Method) 1 sha<etie H& ¥

7fe fReft 3t & g 9 areht 72 fAfeat § ot wrodst #§ 9 8, 97 297 Jure et = F =9 § 71 S| gl
7% g8 Faer UH g T FEAT g, a1 A= & 0 98 T ¥ T i asAgqr 9 Jrd gl

AT ST 3 ArTeT <F T HeATA BT T AT &, AR e % BT T o, T4 AT &7 ATTEST % (o0 a(int,int) T §i7 o<t F forg
b(int,int,int) ST farfer foraa €1 @1 e sfw srer TRmAe 3 forg fafer & sragme i aweET gitwa g1 awdr g #if THEwT a1 o 2|

AT, B9 TRITH T STeal § G0 § (o7 JUe SMavaiis T F:2d 2l

o u:
— Overloading
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fafer (Method) e & aTer

AT AFTATTT T TRITH 6T TS 74T 98 T 2

fafr (Method) #t Srazenfs wza & At a8+
ST & ey 1 SR A 3 A i

o TR fHEETIEAT T
e ZAT ST TEAFT

STaT &, Feae fAfer F e 2w #1 aeer Fue aacarieT 999 927 2

1. SERATET A e T TedT HT LTI

=9 IaTeY0r H, gA a1 fafet amrs €, W Uz () At (method) 31 Hweamsit &1 AT Flt € 3T gadt U Ay i et &1 @ s
2l

=TH IETEW , g0 A fatert awr v € arfeh g et it & forg sarger s it sraegsrar 7 721
class Adder({

static int add(int a,int b) {return a+b;}

static int add(int a,int b,int c¢) {return a+b+c;}

}

class TestOverloadingl{

public static void main(String[] args) {

System.out.println (Adder.add (11,11));

System.out.println (Adder.add(11,11,11));

1}
I

22
33
2. siawettew fafer: gz & 22T 22T FT agen

= 310l §, g AT fAfaat e € | 2er arew # firwr E) ugelt Uw fAfA(first add method) =T quifs q I FAT B SR @ U
fafar(second add method) 2T 2TEY T ITH FXAT 2

class Adder{
static int add(int a, int b) {return a+b;}

static double add(double a, double Db) {return a+b;}
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}

class TestOverloading?2({

public static void main (String[] args) {
System.out.println (Adder.add(11,11));
System.out.println (Adder.add(12.3,12.6));
}}

EIECACH

22

24.9

57) et fraet ared 7 Aot & Here et 9T A A 22
STTAT H, el AETIAT % HIOT WIS o (Ve 22T 6T Taeh TAS AATAT ST G0 71 2 | AT 36 {5 FT2dT F4 g7 Thedl o
class Adder({

static int add(int a,int b) {return

atb;} static double add(int a,int

b) {return a+b;}

}

class TestOverloading3{

public static void main (String[] args) {

System.out.println (Adder.add(11,11));//a

mbiguity

}}

AZee:

Compile Time Error: method add(int,int) is already defined in class Adder

System.out.println (Adder.add(11,11)); // =T, StTaT & el w% awar g & G 7w () f&fer wr gemn s =arre?
FATZA TS U 7T 2] UL § Agq< g1 a1, SATaT FTeAT HUTee 2730 UIT YEqd Feal & A( AT a97 aerefies ara qar fafer

FFAILIT FA B
=47 g sirar g7 () fater( Java Main() Method ) ra<aie F T &7

dravare fafer grer wear § ooes 9y S qed At g awdt g1 ot srehuw g () fafer v st wear g S o U & a9 % & w9
H TH FXAT | ST T I&TeL0 a4

class TestOverloading4{

public static void main (String[] args) {System.out.println (“*main with String[]”);}
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public static void main(String args) {System.out.println(“main with String”);}
public static void main () {System.out.println(“main without args”);}

)

A3

main with Stringl]

Fracaitew fafer (Overloading Method) 3= 2157 WHIe (Type Promotion)

T3 AL AT @I ATAT I2TET2T Al HeAdT T AT T THTE T L TR F ARG Fham Srar 21 srew = 3w mw ey g s i
quEd e

ST 3 o7 Ru T ey # R A €, arge v oOie, 32, A0S, Telle a1 T § T fRAT ST a9 g1 o 2ETeTeT A 52, oA,
FATE T A | THIE TAT ST Rl B AT TSETET T 32, AT, AT AT SIS T8 | TEET 2T ST FehelT 2

TR % 9197 fafer e (Method Overloading) #T SaTg<er

class OverloadingCalculationl({
void sum(int a,long b) {System.out.println(at+b);}

void sum(int a,int b, int c) {System.out.println (atb+c);}

public static void main (String args([]) {
OverloadingCalculationl obj=new OverloadingCalculationl ()
obj.sum(20,20);//now second int literal will be promoted to long

obj.sum(20,20,20);



Asee: 40
60

ArATATRT AT FT Z2T T & 919 T% AF=(if Matching) e &1 SaTg<er

Ffz fafer & = ey srdde 2, 1 217 yorae Tefa T@l AT Sar gl

class OverloadingCalculation2{
void sum(int a,int b) {System.out.println(“int arg method invoked”);}

void sum(long a,long b) {System.out.println(“long arg method invoked”);}

public static void main (String args([]) {
OverloadingCalculation? obj=new OverloadingCalculation2();
obj.sum(20,20);//now int arg sum() method gets invoked
}

}

A3

int arg method invoked

SETTAT & HIHA § ST THILH & 9T AECATSIT HAE T I

7fx fafar & 1 AR a2 F sHe 7gT €, Y o S qur H@ea § ardHe AT 9@ 3 §, 97 Jerear gnm
class OverloadingCalculation3{
void sum(int a,long b) {System.out.println (“a method invoked”);}

void sum(long a,int b) {System.out.println (“b method invoked”);}

public static void main (String args([]) {
OverloadingCalculation3 obj=new OverloadingCalculation3();
obj.sum(20,20);//now ambiguity
}

}

Ar3eqe:

Compile Time Error

T 21T e<h &7 F S[-THICES T2l § SIELT F [oI7 oot T et off T & erea=h &7 F Ryt 721 fhar o1 ahar 21
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T T 0 TTHHT ST STUTHT T T2 39T & ST TRl TRATOT F F qr-A79 39 9% AR g1 a1 FET &7 fora" § qa9
FATAT &, Afeoiae TS STET TRITRRT FEaTdl g1 THH FETel 3 awqel 7 ITIN, Tg&IdT, TR, TTaTe e s arfae g1
T qeATT H fAeqa v stesrre Sfitee et ST F 91 & Jga< 9iores I w3 § 7eg F401

FATET 2T AeoFed Asorde AT TATHENT T FEAATET STqemeoTd § ST ared o Stiae qearel & ga-fg gudt 8 |

FA19(Class)

T FATH UF STINRAT TRATIT seqfiie a1 TerersT g e sttssrae 10 ST 81 78 39 o0t a7 f&fe % aqg &1 wiafae sar g
ST U ThTR bt oY aeqelt 6 fore a1 ST /1% 9%, e i S Ioret § 9 qehi b h § oier AT ST weRdr 8

o TUTYF: UF a1 ATAS(AE BT THAT g AT SHAT [SHiee Tg &1 qhetf 2

o TFATH T ATH: ATH U YTLUF AT (T 5T 9 AL H) T F 2T AR

o HUTEATH (AFX FTE FN): FAS F TR A9 F WIAT-FrAT (AIAATT) F ATH, A2 FE 2, FBreanfia Srar 21 v o e v -

foraT =1 e (STaRT) T gaT 2l

o ZaTh (AT FTE 2N): T GIRT FATAT SaThe hl FATTEH & ST g, ATS HTS 2, Flae srcife T Tge7l TF a9 T
AT TeTHT HT AT FT Tl 2

o et aferer ¥ oy s +veT, { )

FEgFeH T ITART T TEGAT HT LT HA % forw fFar simar g1 Fiee afvuae & i & Rafy waw w27 & Foma o =8 dtesrweq, i
faferat T ST A ST SHEAT AEqAl F AT AT AN FI F forw T S 2

Ao

g Afeerde AUEE TUTHNT T UF IS THE § i A stad geaqreti w1 Tfafafea w2 gl us &forg Smar s w2
Hfeorre FATAT B, ST 3 3T e 8, Fafergt 1 o] #°2eh ara=ia Fed g1 UF aeq & s =947 8

o aET(State): 7 Freft a=g Y Freroarett gwT Fertar STAT 81 7E FREft A % wont v oft gatar g1

e =ag¥(Behavior): T8 freft awq &t faferai gy zertam sirar 81 =7 Fret sifssrae f ster sitssrare 3 |rer st & o gerfar
gl
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o TgA(Identity): g T SAiesTe T U ST ATH AT & 3T U TE AT ST TESAT & T AT He § FeAH 4977 2

T SiesiFe FT IO Far(dog)!

Identity Statelf\ttrjlsutes Beh‘qw)ors
Name of dog hf‘ ed Bark
: Age Sleep
Color Eat

sor /R

FEQU ATEA A AT H AT S F qqET | ST F forw, v wiitha TR § HEe, e, "H ST aequ g1 gt gl U
AT Ao freew § "artfeT F12°, "UTeE" ST "IeuTe” ST a0 ar qhdl gl
Ateorarae T TITT FLAT

St TReT &t 7 FIS stfeoisre aATAT STTAT 8, AT 39 a9 &l qeTel Fgl STaT g1 T SaTgeor avt & fareraareif i srag &1 9rer #3d 2
At 3 faeraret % qea, AT 5T TeIT awq oy sTiEdT §1 U v a9 # FF IS0 g1 A gl

Class Dog
State/Attributes
Dog 1 Breed Dog 3
/'._f‘]n
Behaviors
Dog 2 539‘ Dog 4
Eal

ST 3 g0 = AT w3 § T (ST2T qAW;)| A FATSAL I AT FEaT & 6 T0 AT T ITART ST 22T T Fai90q Fe & oo w430
ST 212 212 &1 UF AT 97 R 91, Tg = = % forg 3t wren § gty off e wadt g1 1 vhe w7 % forw, are gear
U BIE =30 BT ATH GIT ATRY| TTHT A1 92, TH UH S a7 AT Teh TE0hT T T80 78] o1 Thdl gl

Dog tuffy;

7% g9 =8 q%8 & THT I (<) =0T 2 &, q7 SHRT A9 99 q AT (907T) T e a3 IS aeq aread § 9978 T 39
SATE TS T STTAT| el T YR T A0 F0 & HE F6q el a2l

Tah Alsoiae &l TILH FLAT

TAT AT TF AU Afeode & (o70 AT Mafeq Feeh 3T I HART % T2 &l aTT9 Hh T a9 F] S8 HIAT g1 TAT AT FAg
T HT AT AT AT g



// Class Declaration

public class Dog

{

// Instance Variables
String name;

String breed;

int age;

String color;

// Constructor Declaration of Class

public Dog(String name,

int age,

this.name = name;
this.breed = breed;
this.age = age;
this.color = color;
}
// method 1
public String getName ()
{
return name;
}
// method 2
public String getBreed()
{
return breed;
}
// method 3
public int getAge()
{

return age;

String breed,

String color)
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}
// method 4
public String getColor ()
{
return color;
}
@Override
public String toString()
{
return («Hi my name is «+ this.getName () +
«.\nMy breed,age and color are “ +
this.getBreed()+”,” + this.getAge()+
«,»t this.getColor());
}
public static void main(String[] args)
{
Dog tuffy = new Dog (“tuffy”,”papillon”, 5, “white”);

System.out.println (tuffy.toString());

AIE:

Hi my name is tuffy.

My breed,age and color are papillon,5,white

e TH A H UF T FEFL BIAT 2| ZH U HEgHL I TgATT Thd g FAI1h THAT T 97 o FHTT ATH AT STANT FLAT
T ST zEwT Fre e 22T A8l &)1 STar FUTe? Feeded f HEAT T ANGHE K ST K AT T¥ AT FHdT gl TR
FATH § FegFey AW qgHe ar ¢ et woam wht, e, 5, "sErese” # 39 TF & el F w9 § Ja

FLAT 8

Dog tuffy = new Dog (“tuffy”,”papillon”,5, “white”);
TH HAF HT hATiead FT & TROTH & 38 TR ITAT T Tl &

aeft 29Tt § 7 & 7 UF Feeaes gav gl (e e a9 9% & 7 TFT w7 T 721 T 8, 97 STTaT F9Teed? =riod €9 F Ue a7
ARAHE FTAT FegaFe? T F2aT g, o Rfee dweaer off gr Srar €1 78 Rice dwge? 719 We & Al-aRTHe Fegae? &l Fie
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FAT & (FAITF THH Faa U TeHe gAT § T qUT ();), AT Aleoide FATE hegaes qATS FATH § FIE o7 e T80 § (FFi1h Ao

FATH T AT ATALT T F THT 301 7T T )|

name tuffy

an address(for
Tuffy | eg 100)

breed ] papillon

age

T AT % Aol T qAqT9 & qTLH

STTAT & siserae a1 & ATE L0 g FEAT & ST el T g1 T & (T H1aS FT ITINT F2eh), 3T qThT SATqReF &7 F 90 FiaS &7
ITANT F7T 2

TAFTE FT START FHIAT: STAT H S soiae T T T T AT 3T ATATT TEHT S| ST
// creating object of class Test

Test t = new Test();

FATE e w99 (Fewr Fom am) f&3fer w71 7T F24T: java.lang Tt ® v q@-afvsiua a°1 & w917 Class 21
e (e Fermamm) f&far faw o e a1 3 &y 79 & [ F1 siisorae Alerdl 1 g6 Fre & forw T ave 7 I
T AT STT| TH FATH 3fsoiere 9T 7% T2 () fatfer &1 it e 92 {2 10 et 91 % =9ver Fmsy 7 947 S84 Arerdn gl

// creating object of public class Test

// consider class Test present in com.pl package

Test obj = (Test)Class.forName (“com.pl.Test”) .newlInstance();

FA () fafer &1 ST AT Foe () @ stissrere Foma § #isE 21 T8 sterde i Sfaferis a=mar e arag Fear @ |

// creating object of class Test
Test tl = new Test();
// creating clone of above object

Test t2 = (Test)tl.clone();

RafueTestem: S-Hifaerese frT wea § @ it 1€ Rufa 7 Gl stitssee #1 gg ft T s 2 |

FileInputStream file = new FileInputStream (filename) ;
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ObjectInputStream in = new ObjectInputStream(file);

Object obj = in.readObject ()

FAT a9 3T G Aoeqol Seotaad JTAT

FrEqta® qHT H, TH AAT-AT TR T TFH a3 67 AT aeqel 7 sraeaawar gl g1 Ive duied w2 & o &2 T
FATAT U TogT AVATE gl g ¥ TAT gH U Ro¥ YHeed =¥ F0d Fd g i e off sraessvat greht 8 SHHT ST Fead
21 TH F AT A F@tdr w9 gl g1 O aeqelt #r ot "efha A5t TR STar @ Sve ST F FEe dded g7 98 #7 f3dr
STTURTT| JETELI:

Test test = new Test();

test = new Test();

T TR #, 2 T it F T A 5 (O Y e v Afvaer 1 S A9 #1 7 " #, 26 0
T =2 FT ST FTh (AT ST aeqel § Fa+ T T 2| T

class Animal {}

class Dog extends Animal {}

class Cat extends Animal {}

public class Test

{

}

// using Dog object
Animal obj = new Dog();
// using Cat object

obj = new Cat();

R CE )
HETY ATeoTFed I AeolF2d BT @ [oTeg qehTe TohaT STTAT € SThe Yheedl =¥ | "fed Agl (a1 ST 21

IAHT TR qeehter Fafer sifeir % forw B ST 8

farfar wiferT 3 are 9w 72w far smom)

T fafes qeaeweEt § SAIE € F UGN R ST §) SIeI & oy, uEsegdl st §, AT START Gt e A
FoaT F 9T g AT w3 forg R srar 2 (Iareeer 3 forw ua st )

Frr BT U IeTERr §, 9 U Feit aed (FAUT g7 HE€E) AT ST 2, 97 26 FA FeAT g5 &A1 o 247 feew
T T STETY Afsoree 49T ¥ 8

btn.setOnAction (new EventHandler ()

{
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)i

public void handle (ActionEvent event)

{

System.out.println(“Hello World!”);

STTET ST #, Tk oA TH ohT FATe STl 9T gTT TSI 3 Srar &, <7 £ e 7 U heT & ST 28 ol ® 7 STqa<0 HdT 8

[public] class ClassName {class-body}

qrES=F g /T Fear g & 78 39 o7 a0 g7 ITART F o Iuetsy 1 geith a8 dwous® g, AT AEar uT TH AT FAT
LFATLIA | oA F2d € T 17T a¥T I 3 & Afsorare a7 Tk orer arg afrarfoa w2 7 2

FATH AT FATH % o7 AT T&T F2ar 21 3T Tt off wg=maedt &7 STt &% T & 5 ona 7 347 =g §, s efrfea f=
fronfRer srer e 1 J1%e 597 T 8

FATH o ATH T [EAT TS AT F F4| TS FeqT F A9 § UF & AfF 9152 &, TV AT 9157 T T=T F4: I 6 o0, i,
freer Fweme e afET|

St T |9 g, U9 A F ATHI F o HHATeA T AN R FEATE aEqel w1 AHT07 FA E, S HATC g TF R ITANT fohy
ST AT 9768 AT hT TEATH FHLATI TH THTE, AR 3 o ATH FAT ST AT

STTET TS 3R7 3 AT T STANT F94 F F9)| s (477 781 Fedr g 5 sraent e wear 8, At 7f% ara v vy o a9
g et 9 Smar vdiens R0 F GHE g, 7 SIS ST FATH A UHE H Few aqr & O @i qvg & ARG AT (S
java.util.Scanner) T STFNT FEAT FNTTI T ST ATH o F1 37

T 3 T a9 (AT a8 T Fwg g S a0 =Ar9  3fq # a8 & fiaw smar g, Sad At 7 g e 8

oS TRATA I HT0MY U a3 o ATEST i+ AT (i1 &= 1 TATHT Fdl 2|

frferat: fafer oot e =9t % a0t 7 TR wt )

FEgFeH: U HEgHFeT HIE KT U scll%h AT g S Uek {12 F THIT AT 2, AT U T2 aeT0 ST 9 TRt stfestsre &7 qeeT
A % o0 FATAT SITAT B U Fegded T AT IHT a9 o THI g1 A9, ¥ greAit ag e fater Sar fawdar g, df zad
fred ez 7 T grar 2

AT FIe % T TE-3TA salT Fad UF a7 FATT AT 3, ST FATE T TTEF 67 ST F1 T80T 2127 e qrdsqanat
SI¥ IITETOT TTESTHAT 2

=T A UF a1 | U A A AT 2l Tl &, T8 a1 § TF AT a3 AT U F8eS a¥ Fal 1T 2|
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T HTEASAE a9 %] U & Bz § forar ST 1w St /1 a9 3 5979 €, extension.java % AT SaTL0 & for, e a1 it 7
HATESTF FT F1 Greeter.java T8 i Wiz § T@T ST ATRT

AT U 2T B2 | &7 AT FEATU A1 TF Tehd| IITELT F [oI, AT ITH U S Freel Al 2l Thdl &
= avg fRaar g:

public class Classl

{
// class body for Classl goes here

}

public class Class?2

{

// class body for Class2 goes here

FATZAT U & T ITTH FHT 57 3907aT ¢ FoF Class2 U A1 avf g 3% 34 Class2.java ATHF WIS § =9I AT ST AT
T oTsRT H, FATH ST FATH 2 T SART-31RT FIet § TRATOT a1 ST =A1feu)

B P03 T w |

farfere wee F =7 &

o TUH A H HEEA AT: T Filoe FET AT 2
o U fafer a7 Fre F At ° 9 Tg T AT Fgl 147 3
o Tt Fromst § =¥ T SRrHieT FEr Smar )

TS a0 AT &A1 HT TLATIUT FA 6 [0 FH1E i FHeferrad Gl 7 ST F4T &

public int cadence;
public int gear;
public int speed;

fiee ST w0 | N Tedhl T a7

o 977 AT ATAH HIMEF, A public ATprivate |

o hieT FH THE |
o hieT % ATHI

Bicycle % &+ cadence, gear, 9T speed mﬁa%sﬁiaﬁéamgurﬁﬁé(mt) |
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public HEE 37 &1 T ATESH T 6 & | TgATdT &, TRl T a5q FTT TE=1 ST T & ST F64T a6 T 95T g

T A w1 (Access Modifiers)

ITINT TR AT TEAT (left-most) WIETHET araet g [FEEa Fv 3a1 g 5 o= awt & 9 qeey fies 9% #4719 o) fherere, Faa
public 3T private AT HT|

*  public HIETHMAT: Hiee T4 a9 § AH g
*  private ARTRET: Fies Fae dO+T Fe7 F fia¥ & 789 7177 2

AR T AT |, Hiee T 7S F9MT o\ a1q 31 0T 7aad ¢ [ 3w Fae Arsiehe av o e Tg=r ST q6d1 g g, go
oot oft = Yol T UgH AT sTaeTEar g1 AT T T § gAY U FieS A ITH FA ATAT ATasT (4 (ATerl H e T ST Fed
R

public class Bicycle {

private int cadence;

private int gear;

private int speed;

public Bicycle (int startCadence, int startSpeed, int startGear) {
gear = startGear;
cadence = startCadence;
speed = startSpeed;

}

public int getCadence () {
return cadence;

}

public void setCadence (int newValue) {
cadence = newValue;

}

public int getGear () {
return gear;

}

public void setGear (int newValue) {

gear = newValue;
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public int getSpeed() {
return speed;

}

public void applyBrake (int decrement)
speed —-= decrement;

}
public void speedUp (int increment) {

speed += increment;

RETES

aeft =21 | U TR ST AR ST AT TR0 T STANT T T @ o 7 int, float, boolean, #rfal AT 3 Hae TRl
T ITANT H2 T 8, A4 o vy, geforat, a7 sissree)

s Afede ST TR |

o feoFe-Aies g & snfarehme § wipg I w1 ThRaTens gisror § arae ors @i 7 g8 #3AT g |

o Y FTH % AT H TT T UF Hgea Ul acd F FY H AT g ST T fBeew F A1 M7 w=qdS ® q TATRT HIA Ay
ATAC Tl 2T 2

o TY I[HI IH UL FHTH FXA AT FAT & AT et § Sr=ar 2, 37 37 areet FET F ATHEaF qered F F=7aT 2 |

o Y UF HEEAT F FT THISAT H AT Y AT 3T & O sifsorae Fgr JraT g i< 6T 7 eMesraad F AT 327 37
e SATAT &

o Tl siissrae 3 32T AT A I sAieore F T2 FHTT FTT of T 6T ST aehar 3

o ITAICH, UF g F A AT AFGAT % FAT T Tgd T 2

AfsorFe- AU s TRTHT At T @ o &

o URRATF IV XTI AR L

o FHTAFHN FHI AT F ®T H TMET 14T g § Freforg G smar 21

o ST HTHATSA AT 2H a7 fEwATEA AT o 2 o o et i faeroat aqra g

o 3oy R e 8 S ATedl AT g1 qgAT Agl S gt 2l
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o TeorFEd HTAT b WILAH T UF T F ATT HATE FY T &
o AU AT FAT FT T AT ATLTF TT AT F ST AT FeheT 2

o YR RSTEA H AeH-3TT 3= T STTHI0 FeaT 2 |

Object A ‘ Object B
| Dats | | Dats
Communication |
. Obecc !
1 Functions
Data |

Jg=aar(Polymorphism) T ST F& &< |

Fg&EIar(Polymorphism) T a¥q #T F2 w01 & o T &77dT g1 AT § Tg&EIar w7 Ta9 A\ ITIET T gra7 § ST Ua AT raeh a9
TR T ITART ATo FATH Aleoioe T HI(TT F F 1w fBFhaw Sirar 2

Fre oft ST SAfesrae ST U F SAfAF sTETUH-U G0 I FT GhdT § 39 9g&dl HMET 7T 81 Srar H, G Sra sttssrae agait 2id o
FiT% g off afsorsre orae T F 2159 F [T & 1 sAteae % T rgua-u adeqor qre

Tg ST Teea ot g % el g a Tg= T UHATT §9a G 92 9 F AN § g1 UF ga AL FAd UF TH FT 21 Tl 2|
T T AT g % a1a, ke IR 3 21T Y aGeT TG A1 THRT B

ToreT aRAaer A7 st aweqat F1 The & JiaT ST whar § Ford o 28 sitaw =@va qEt AT @ gn uAes F are Robm ahaee s
farfert =t fRetfa Far e a8 stesde 7 R F% 9T g

ek Fobe afaer o =Fifea arew it et ofF sifserere a1 Seep Ao w3 Relt oft S e 7 wefT Y gear g1 U Hae 97 A
T A AT Z20HHA TR 6 &7 § AT AT ST FHaT 21

IETEI:
public interface Vegetarian{}

public class Animalf{}

public class Deer extends Animal implements Vegetarian{}
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qF AT I AT AgEAT AT FTAT & FA1 10 THH e JATTHT 21 8| STLE IaTg2vi = forg fwrferfera o 8

* TR A SEUE-U Y,

* UF ST AETE-T AT,
©  UF ST AETE-T S,

o UF TAY AEUH T AwoFe |

st g9 T ARAEe Jeat 1 Fa7 dtesiae g2 § AR T 2, a1 Aeferferd st wrET g 8
IR

Deer d = new Deer();
Animal a = d;
Vegetarian v = d;
Object o = d;

Tt Form afidae <, w, &Y, o 2w & U & Reor aeq #v defia w2

Tt fafer(Virtual Method)
JETEL:

/* File name : Employee.java */
public class Employee {
private String name;
private String address;
private int number;
public Employee (String name, String address, int number) {

System.out.println (“Constructing an Employee”);

this.name = name;
this.address = address;
this.number = number;

}

public void mailCheck () {

117

System.out.println (“Mailing a check to ™ + this.name + “ “ + this.address);
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public String toString () {
return name + “ “ 4+ address + “ “ + number;
}
public String getName () {
return name;
}
public String getAddress () {
return address;
}
public void setAddress (String newAddress) {
address = newAddress;
}
public int getNumber () {

return number;

= AT Artorw gw FReTET = A e wa g

/* File name : Salary.java */
public class Salary extends Employee {
private double salary; // Annual salary
public Salary(String name, String address, int number, double salary)
super (name, address, number);
setSalary(salary);
}
public void mailCheck () {
System.out.println (“Within mailCheck of Salary class “);
System.out.println(“*Mailing check to “ + getName ()
+ “ with salary “ + salary);
}

public double getSalary () {

{
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return salary;

}

public void setSalary(double newSalary) {
if (newSalary >= 0.0) {

salary = newSalary;

}
public double computePay () {
System.out.println (“Computing salary pay for “ + getName());

return salary/52;

o, o e T T AT IEe AT FL AT THh AT T (AT FLA FT TATH

/* File name : VirtualDemo.Jjava */
public class VirtualDemo ({
public static void main (String [] args) {

Salary s = new Salary(“Mohd Mohtashim”, “Ambehta, UP”, 3, 3600.00);
Employee e = new Salary(“John Adams”, “Boston, MA”, 2, 2400.00);
System.out.println(“Call mailCheck using Salary reference --");
s.mailCheck () ;
System.out.println(“\n Call mailCheck using Employee reference--");

e.mailCheck () ;

75 fReferfera afom Tom:

i :
Constructing an Employee

Constructing an Employee

Call mailCheck using Salary reference --

119
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Within mailCheck of Salary class

Mailing check to Mohd Mohtashim with salary 3600.0

Call mailCheck using Employee reference--
Within mailCheck of Salary class

Mailing check to John Adams with salary 2400.0

T, T 3T HALT fieolae Al Tehle Fd gl T Aqd HH AT START F 2T 2, 377 T FHATL a3 T T ITTNT F7 72T 2

S.mailCheck () T AN F¥d THA, FATSAL Hheled THT T Iq a9 § Fo=F () T@qT ¢, T S0 77 230 9T a9 a9 § qo=a () F7
A FaT 2

Z(e) T Fer=r(mailcheck) () FTHT IENT € FiTh T T FH=T #59 g1 ST FUTzeT e.mailCheck () I@AT &, dT FHTSAE FHATRT a7 o
Herereh () Fafer Tear g

TET, FATZAL (H UT, FATSAL F 38 FAF HT AT FH % (10 FHATT § HA= () FT ITINT FRATI I T2 T2, EIAT1h, STHT0H a0 a9
H A= () T ATHAT FaT 2

TH SAEIY &l THAT HAT TAGRIT gl STAT 2, 37T 37 FASH Fl a9 AT FHgl AT g1 T Aqraezrze f&fer 1 7 arew o any
SITAT &, THH IS B Al G257 {3 27 2129 1 FOh T & ST FTee? 2T/ 9% #d Fie § IR R w=m om)

=Tl AT 5 S e |

STAT H AR UF UAT 9 g OrEH U avq UF g qwq & qAT O 37T GG F U F AdT g1 Tg OOPs (e AU
THITHT ffreew) 7 U Ageayqor fRer 21

SraT ® e F die w1 e 7 & 5 oy U v a9 gk € S WiSET a9t 9% 990 U g1 ST oy et /isgEr a9 F gaeiie e g,
AT ST T a9 6 TEHT ST ST FT [T STINT HT TH & T AATAT, AT AT qqa7T w7 § off 72 F&feri shw &= #°r sirg 947 g1

FITIFH AEUH-U Harel 7 AT e F2ar g o arar-foar-ag F e % €9 § ff a7 a2
STAT H ST HT START HT

o HYUT SEARITS(E & U (zHfOT TersH agEaar I At S wewar 2)!1

o A O e F P

1T H gAged

T KT

o YT F TFR
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o T HIH | SraT | wahtiers fAred #41 €wa 921 87

STTET H FLTIFH UF AT T § e UF a5 UF G avq 6 GH7 IO 37 SHagRl H I F AA gl T AU (feside Aiee

ST fRreew) #7 7 wgerqu 2w 21

SraT ® forrea % die w1 e 7 @ 5 oy 90 avt a9 g € S wisEr At 9% a9 TU g1 ST o Gt /ieEr a9 § saeiie w9 €,
T AT A a9 6 TEHT ST ST FT [T STINT F THA &1 THH AATAT, AT AT 8T Heq 7 § A7 75 F&fergi sfw &= #°7 e a6 &

FITIHT ASUH-U Farer 7 TiAAteres wear g S arar-far-ag % daer F w7 &% off St siar 21

STAT H TAGREH T STANT F91 L

o HyT AawTiRN F foru (zfery wHersw agwEwar wr AT ST Hewar €)1

o T VAT F U Ae

TARCH H T HT ITANT fHAT STTAT &
o I TF A AreolFeH HT UF HHE & SHH ATHI 0T 21 & T UF SFeie AT &-14e g o stesiae a1 1 2|

o IT F/ATTES FATH: ITART Uk UHT a0 g ST gL A0 &l sAgerd § [T 81 28 =Zeas a9, fawarfed o, av arer av oft har
ST |

o T FATE/IE FATH: TULFATH A a9 & gl o Ueh ST 7 (A9r0ar fawrea § ferdt 1 =8 a9 Forme 71 T Fom off w7
ST Bl

o VIR ST AT [fEE Far g, (A uE a7 § S AT UF FAT a9 S| a9 HISar a9 o et o fatet w7 O
ITART F2A T AT IqAT 1 3T Iegt Fregd i< ATt 7 ITART % gy & S foreeft Fear § wger & & whrariug 2

ST T T 1 R
class Subclass-name extends Superclass-name
{

//methods and fields

}

Freativa Fras 2 wwar 8 5 T e F37 9t amr 7 € S wieEr a9 & [t g1 "REeariat w sl srteear # agmeT 2

STTAT T ereaTaeT |, U A ST fAvred § fHer § 39 T 7 qUearE Hgl ST 8, ¥ U a5 H Ao AT TIHATH gl ST 2l

STAT ST F IIIEL

Srat o i 3w o e § e @ 8, SuTHT STeRT § i AT T gl
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T AT o T e TUTHY STEUH-T FHATT 1 THERT qaad g 7o TTHY U TH1E T FH=A g

\

Employee

salary: float

X 4
X

\

Programmer

bonus:int

Xe. o

class Employee(

floatsalary=40000;

}

class Programmer extends Employee{

int bonus=10000;

public static void main(String args([]) {
Programmer p=new Programmer () ;
System.out.println (“Programmer salary is:”+p.salary);
System.out.println (“Bonus of Programmer is:”+p.bonus);

}

}

Programmer salary 1s:40000.0

Bonus of programmer is:10000

SULIE IETEL H, WUTHT aAfsorae T % a9 & qTI-H1 FHAT a7 AT HE T TAST F &7 TF T qhdT g |
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STaT ® TAgREH % ThIT

FATH % AL TT STAT § TAG L oI THTL 6 &l Tl & Udhe, Tgeaeid 3% T 8|

SITET TRITHAT #, Aediad Sii¥ grefae saafed Fad Sehg & Teqq § guid g1 g9 Se0hd & 18 7 918 § =i

ClassA ClassA ClassA
Y 7y /' \
ClassB ClassB ClassB ClassC
X
1) Single 3) Hierarchical
ClassC
2) Multilevel

T TF FATH F % FATH AL § THAd 8, qT 6 THITEH TAG e 6 BT H ST SATqT gl IFTE0 & o7

THA I il IALT

File: TestInheritance.java

class Animal{

void eat () {System.out.println(“eating...”);}
}

class Dog extends Animal {

void bark() {System.out.println (“barking...”);}
}

class TestInheritance{

public static void main(String args|[]) {

Dog d=new Dog() ;

d.bark();

d.eat ()

}}

Output:

barking...

eating...

123



TEEANT TR HT ITELW

Tz Testinheritance2.java

class Animal{

void eat () {System.out.println(“eating...”);}

}

class Dog extends Animal({

void bark () {System.out.println (“barking...”);}
}

class BabyDog extends Dog{

void weep () {System.out.println (“weeping...”);}
}

class TestInheritance2{

public static void main(String args[]) {
BabyDog d=new BabyDog() ;

d.weep () ;

d.bark();

d.eat();

b}

3fr3cyc:

9

weeping...
barking...

eating...

TR W TR & ISTRLI

File: TestInheritance3.java

class Animal{

void eat () {System.out.println(“eating...”);}
}

class Dog extends Animal {

void bark() {System.out.println (“barking...”);}

}
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class Cat extends Animal{

void meow () {System.out.println (“meowing...”);}
}

class TestInheritance3{

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

Cat c=new Cat();

c.meow () ;

c.eat ();

//c.bark();//C.T.Error

H}

3A13cYc:

9

meowing. ..

eating...
STAT § Afeeud SR auida FIi 751 7
STTEAAT T FH HLA AT ATIT T FEA A1 6 {70, ST § Aioaua sag e qauiia agi 2l

TF NI W AR S i v, i fa at & HaTFr v v f o sefem d e fl aR veir S d uw Sy fAfar g
T AT =/ ATeoe FATH Alsolde A FiT FId &, a1 T T =1 Fre T = 7 et s % e sreqear grmm

< FuTeer-2TeH TR (compile-time error) TAETEW T¥E(runtime error) ¥ TEAT BT &, TATIT T AT 2 FATIH TAZE FId 2 Al
ST FATEA-2T2W TIX (compile-time error) S&T 2T | AT T 3T TT6 Tk f T8 AT 31T §, FHTl 2129 UL g

class A{

void msg () {System.out.println (“Hello”) ;}

}

class B{

void msg () {System.out.println (“Welcome”) ;}

}

class C extends A,B{//suppose if it were

public static void main(String args|[]) {

C obj=new C();
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obj.msg();//Now which msg() method would be invoked?

i T ITART ] HE

HEZFHT IS AT U sl g ST 79 (AT Alsorae T TATATATZS FIAT Z| Ueh shegFed 14T § Teee fafer s fowmar g «fe 7g v
fafer 72t & rifer o fed erer 7t 2
FHEZFHT FHT AN % THIA AT g T A&7 Fie § vAr fawar g1
public class MyClass({
//This is the constructor

MyClass () {

}

}

T & T3 Fegerad AT Tl % ATH & Hel @ g A geeht g e ey 78t 2l

T Feeaey(Constructor) 8 FTF wLaT g

FEZFT T FTAAVITCT BT THA 5 [oIT, TeF AT T 3 I o (3 ZHTE ITE He(T HTS FATH g1 ST g0 TS FATE T Afeolae o a4
ERINES

MyClass obj = new MyClass ()

TRt TAT FAE HTE FATH A3 HT SAeoTFe AT 2 A7 FgFe? T AT FA F (70 gaTee F7aT &

AreU A 3T U FIE 9¥ UF A9 ST

STTaT § U HTET0 Hegaed T

T GHA ZAT FATH T Aot Alest SATAT & 37T 6T g tfeorare #7 Tedq afuaer A wafsta frar 81 star & o 3= aha § &
am3eqe BeginnersBook.com g, & ga gy § zfaferrarssiee ¥ e ar fRar &) zo9 ot ==t § & 5 gae sitssrae arsst
FATAT AT Fege Al AT TRt 9T 20 IETE0 § g0 =0 firas 1 ITART 7T 8, ST 39 ISTEe0r § adHTT sifserde, sdisoie airee
T FETTT FHear 2|

public class Hello {
String name;

//Constructor
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Hello () {
this.name = “BeginnersBook.com”;

}

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

System.out.println (obj.name) ;

}

#r3eqe: BeginnersBook..com.

public class MyClass{

// Constructor
MyClass(}{ <
System.out.printin("BeginnersBook.com”);

}

public static void main(String args[I{
MyClass obj = new MyClass();
New keyword creates the object of MyClass

} & invokes the constructor to initialize the
} created object.

HFEEFEL oh TR

g I ThTE % 3T 2 [Rhiee, J1-3T shegeed 3iT SRTHTevT |

Types of Constructor

Voo

Default No-arg Parameterized
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fRwiee Hegae¥(Default Constructor)

T T oAt FATE H T o deedeT T AR A FA 2, AT AT HATSAL STl A AT FIT § UF Fhice deaaes dieafad
FAT 8| 39 Fegde? il fShiee Fegae? F T § TMT ATAT g1 AT TH I ST HIe (FATaT FTeed) H 751 TN Fi0F T8 Hehed o o S
T H STAT STTUAT 3T e FATH B2 § HioE g1 T80 THwAr #7 #= 3w v e # frar = &

public class MyClass public class MyClass
{ public static void main(String args[]) { MyClass(){
{ MyClass obj = new MyClass(); ' :)ublic static void main(String args[])
} { MyClass obj = new MyClass();
} }
:

Tf% AT et Feeare? T @] Fd & a7 STl STaT Farsay & Shiee degaes ITd 721 g

- segae<(No-arg Constructor)

3T O aTer Feae? T Al-AN Feeded F T § JEAT AT g1 gEey Rwtee Awiar & a6 8; grafts arer § e Fegder &
BT 1< oft e g7 TehaT § STl hegaeT & OT el 2T 2l

ST T 3 T & [ T AR araT w2 g o fRwiee ofi A1-a1nT dheedes 90T €, Al areqa § 3 781 8, 9ol g1 3T ST 1
=HT H gfeers 24T () {} foraa 8, =0 Rwiee deeaes T2 gl ST FohdT § F911h Td THHT e forar 2 |

SRTEIIT: -3 Hegde<
{
public Demo ()

{

System.out.println(“This is a no argument constructor”);

}
public static void main (String argsl[]) {

new Demo () ;
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ST CS
T F1E TF fAATar T2 21
g ¥ EE
T F ATT FEgaHe? (AT AT THIET Fig TFd §) T THEE9e Fegde? & ®T § T 74T g
SETELT: ATHIETTTH FEEHEL

1. =9 IITEXO | U 919 &7 RfeT A<t oY 979 % §7 UF GHIe<h Heedes gl slieoiFe avTd THT Arssl 1 i et 2 a7 a%
ariva fFw o § T a8 seeae dser @i Arsw2 % AAir F are 9w 8v Sl

public class Employee {
int empId;

String empName;

//parameterized constructor with two parameters
Employee (int id, String name) {
this.empId = id;
this.empName = name;
}
void info () {

System.out.println (“Id: “+empId+” Name: “+empName) ;

public static void main(String args|[]) {

Employee objl = new Employee (10245,”Chaitanya”);

Employee obj2 new Employee (92232, ”Negan”) ;

objl.info();

obj2.info();

EIECA G

Id: 10245 Name: Chaitanya
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Id: 92232 Name: Negan

2. TH IO H, N ITH I ey 2, UF [Shice degde? 3T UF GRHIerese deede?| 9 g0 97 Hae Hi7 ITAR FFh
HiesTeFe TATT THT AT GXTHIET ITH T&l Fd 3 al [Shiee Feades o AR FHAT 7T &, FTiih ST o Uah G=7HTes 919 Fd g af
TrHTeTeh segaeT ST I R T Serier gt § § @rar €, AN 21 ST 2l

class Example2
{

private int var;

//default constructor

public Example?2 ()

{
this.var = 10;

}

//parameterized constructor

public Example2 (int num)

{
this.var = num;

}

public int getValue ()

{
return var;

}

public static void main (String args|[])

{
Example?2 obj = new Example2 () ;
Example?2 obj2 = new Example2 (100);
System.out.println(“var is: “+obj.getValue());

System.out.println (“var is: “t+tobj2.getValue());
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Ar3eqe:

var is: 10

var is: 100

IR T FeAT § FaeT AH SIS Hegaed AR HLA @ ol F9T T
Class Example3
{

private int var;

public Example3 (int num)

{

var=num;

}

public int getValue ()

{

return var;

}

public static void main (String args|[])

{

Example3 myobj = new Example3();

System.out.println (“value of var is: “+myobj.getValue()):;

qIYe:

T TF FATSALT U FE@TUIT | SHHT FT07 g 2 3 FF 32220 3 myobj = FIT I 3 () UF fSwhice Fiegae? F AR FX 2T 2 S
AT FTEFHH | AT 81 ST T o+t Fear § Forelt off Fegae 7 @0 721 Fd &, T FA1Ea< o0+ Fe # Rhiee Fegqes &l afrafaq
FAT &, ETAITh STar o el Sheeare? il AN F2d &, T STl 370 &I H HTsa? g1 [SWhice Heede? ITH 75! 21T 2l

T3 g7 SULIE HIe T THIETIT Feede? Al gl &4 & df THUTH S FoN,Fi 1 T FATSa? e Hie § [Shiee dHegaead ST

FHegFe 9fa(Constructor Chaining)

ST U FeeFe? JHY FATH o T HegFe? il Fiel HAT g AT 39 Feeded AT FT ST 2
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public class MyClass{

MyClass() { “<
this("BeginnersBook.com”);
} &
MyClass(String s) { =
this(s, 6);
}
MyClass(String s, int age) { <
this.name =s;
this.age = age;

public static void main(String args]) {
My(Class obj = new MyClass();

qr()

st Y TRt =T FATE Feede? AT ATAT SATAT § 97 g T €T & T3 FATE F Feeqed F] AT FLdT gl o7 78 o Fg T 3
o AT UF qUT (); 310 FATH Hegaed Hf EAT § eHe qirafad #varg

class MyParentClass {
MyParentClass () {

System.out.println (“MyParentClass Constructor”);

}

class MyChildClass extends MyParentClass{
MyChildClass () {
System.out.println (“MyChildClass Constructor”);
}
public static void main (String argsl[]) {

new MyChildClass();

}
SIS CS

MyParentClass Constructor

MyChildClass Constructor
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FegFe A M(Constructor Overloading)

FEEFET AATATTS (AT T GAT o AT U F SATAF Heeda? g 6l Uh AL &, TH e & [ TUF dheaaes U ST a0
AT 2

public class Demo {
Demo(){ <
; Three overloaded
Demo(String s) { <= constructors -
- They must have
} different
Demol(inti) { < Parameters list
}

}

SITaT Fid segFet(Java Copy Constructor)
FIY FEge? FT STANT UF €] F qodi 1 ga1 a€q § FIYT F 5 o0 7T Srar 21

class JavaExample{
String web;
JavaExample (String w) {

web = w;

/* This is the Copy Constructor, it
* copies the values of one object
* to the another object (the object
* that invokes this constructor)
*/
JavaExample (JavaExample je) {
web = je.web;
}
void disp () {

System.out.println (“Website: “+tweb);
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public static void main(String args|[]) {

JavaExample objl = new JavaExample (“BeginnersBook”) ;

/* Passing the object as an argument to the constructor
* This will invoke the copy constructor
*/

JavaExample obj2 = new JavaExample (objl);

objl.disp();

obj2.disp();

ElEChcs

Website: BeginnersBook

Website: BeginnersBook

T IS STET 3/ I FEGS FT ITTNT FLh AT 97 FATT H U Heaaes il hiel FT T gl qTeqd H, FITT a9 § Uk Heede?
Y % FEgdas I Hiel HAT ALY ST T (% 2041 G911 6 (o0 Rwiee Fegae 7 2

g FHAT % o1 {3 T FATE gt F H FE & (o0 ¥ FTaS 7 STANT F8 FE, T 10 FL0 HT TTAT F |

1. T T ufReT |t o Referferd smar weade o #:

1 // Java bean for Person

2 [Hpublic class Person {

3 // Private variables

4 private String firstName;

5 private String lastName;

6 // Constructor

7 o public Person(String firstName, String lastName) {
8 é setFirstName (firstName) ;

g é setlLastName (lastName) ;
10 }
11 // Getter and setter for variable
1z = public String getFirstName () {
13 : return firstName;
14 - }
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15 B public void setFirstName (String firstName) {
16 this.firstName=firstName;

17 }

18 H public String getLastName () {

19 return lastName;

20 | }

21 © public void setLastName (String lastName) {
22 this.lastName=lastName;

23 }

T 1

135

FTART ST IO AT TRATIT F2qT €, Fee 99 i e 99 | e & & s v gty w5 afvia w1 % o e mRde
T FTAT &, AT T2 3w e Bfert & arer v st =71 7g ff e 3 0 Fiegaes & 31 AT9Est it sraeashar gl €, B 99 i

ATEE A |

2. U WIS FT THA The AT 6 & 7 T2

3. UF FHIE VT Gief S A9 TTaT TRTH ATl Haformt § qfente w41 {5 a7 & T Gohford e & o7 wqie § ¥ va¥ gar)

AStuff\how-tos\use-super-keyword-to-call-base-constructon>javac

avastuff\how-tos\use-super-keyword-to-call-base-constructor>

4. 39 TFEE TieeX § U T e aaru| Rt smear w2 7 areT w7

Pﬁ Java bean for Employee
2 FHpublic class Employee extends Person {
3 // Private variable
4 private int empId;
5 // Constructor

super (firstName, lastName)
4 setEmpId(empId) ;

10 // Getter and setter for variable
11 H public int getEmpId{) {

12 return empld;

13 - }

14 H public void setEmpId (int empId) {
15 this.empId=empId;

16 }

N 1

El public Employee(String firstName, String lastName, int empId) {

FHATL a0 U GO, TF ST il GRATIOT F2aT g1 57 Sy § FHarT seel gritl e, & o =8 #a § deedey quv

FATH (THT) T ey I FiT AT gl HEL A7 AT A2 77 et Fegaas T I FhaT Srar 21
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5. SO HTEe T TEATT TiE ST 6 &7 79|
6. FHIE TIFT g Aie| FhT S 7 Hehford 27 & o0 FH1E 2129 ¢ ¥ 127 2970)

Stuff\how-tos\use-super-keyword-to-call-base-constructoréjavac Employee.java

.

c:\JavaStuff\how-t \use-super-keyword-to-call-base-constructors>

7. AT AT AT ST FATH T T FIA 5 [T Ueh Sfraae AT F| 99 e UfEe § UF 9% wred aq70. 3w Feferfeaa smar
TIeHT aTeT i

TIUTH U FHATL Afeolda i TET FdT g AT e e B 97 3f¥ e oree 77 At 1 et F2a71 1 B 99 3% e 99 =Rfies
ST FATH e G o Feade? Tl T H7. [T AT 21 TRITH FHATY Ateorae H =0 smeet f&afer i off aiet F2ar 81

8. =T wrE FT "UsesuperKeywordToCallBaseConstructor.java" F &7 & g

9. FHTE TiFe U< @l | T &1 T Hehferd Fee o [olT FHTE (5T i A Ve ZaT10|

tuff\how-tos\use-super-keyword-to-call-base-constructor>javac Usesuperke

‘dToCal I1BaseConstructor.java

c:\Javastuff\how-tos\use-super-keyword-to-call-base-constructor>

10. & ATT AT FTAHH FT TLET FA| STAT TATZH AL FATH F (70 FHTE 12T 9 7 T 02T 29

¢:\Javastuff\how-tos\use-super-keyword-to-call-base~-constructor>java Usesuperkey
wordToCallBaseConstructor

Stephen Withrow

1234

:\Javastuff\how-tos\use-super-keyword-to-call-base-constructor>

T & o TRITH T sTeeqe I T 2 {3 B 99 3% A6 99 FHANT Feeded g0 o° FATH FeeFe? fil aRaarids a1 o = oar
|
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et +ft sitesrre-sirfrdes Tt arar #, st o O qfver & S v STt v wrees ww # ouw oA Gty i
FIITeAT TETH FA 6T ATHT ST § ST Tg F g THh TIL-FATH AT P2 F19 § & T G TG AT ATAT g1 5T U 37t § v fafer

T UH BT ATH, T GRHTEL AT geareq? 3T U &1 e a2 (37 IU-12) 2raT &, 97 STt # (A8 7 que- Fome & f&fer v e
T % forT wgT ST 21

—
-
extends
—>
-

AT AaTsiE(Method overriding) 39 TXi # & TF g e T STaT 79 215/ T ThsH(Run Time Polymorphism) T8 &t
21 froariae ey 1 wemer 39 atssre g et B s RSt o=t =& 9y e 3 forg v smar &) afs f&fer = s e
& forw g ant 7 Tt a=q 1 ST oRT SITaT §, 9 9 AR o Heheor a0 et R s, @t afe seast & BT aeg a6
ITART F3fer &1 o) e % e o Srar &, 7 Arees Forra § weheor fearea BT S gmv st #, a8 39 9w &1 I g e
T 3T ST w1 § (Fe9 =2 &1 TR Ta) S Fatfia wwar g G e @fd wr s ar g S G smoem)

// A Simple Java program to demonstrate
// method overriding in java

// Base Class

class Parent {

void show ()
{

System.out.println (“Parent’s show()”);

}
// Inherited class
class Child extends Parent {

// This method overrides show() of Parent
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@Override
void show ()

{

System.out.println (“Child’s show()”);

}
// Driver class
class Main {
public static void main(String[] args)
{
// If a Parent type reference refers
// to a Parent object, then Parent>s
// show is called
Parent objl = new Parent();
objl.show();
// If a Parent type reference refers
// to a Child object Child»>s show()
// is called. This is called RUN TIME
// POLYMORPHISM.
Parent obj2 = new Child();

obj2.show() ;

AIE:

Parent’s show ()

Child’s show()

e Maesem(Method Overriding) ¥ fore AT

1. AT Y UFE-HIE R AawTee e & fore uFe "rereay davree fBfer i qamr § s, ateT w37 78f, vwa
#T AT T THAT g1 IITEL (T, Ue-Famd § UF Hierd seeq e &7 qrasit=e 6 S aar g, afhT sqaw # [ 72 var
FIA H, FATZA-2T3H UL ITH 21|
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oo/

// A Simple Java program to demonstrate
// Overriding and Access-Modifiers
class Parent {
// private methods are not overridden
private void ml ()
{
System.out.println (“From parent ml()”);
}
protected void m2 ()
{

System.out.println (“From parent m2()”);

}
class Child extends Parent ({
// new ml () method
// unique to Child class
private void ml ()
{
System.out.println (“From child ml()”);
}
// overriding method
// with more accessibility
@Override
public void m2 ()
{

System.out.println (“From child m2()”);

}
// Driver class
class Main {

public static void main(String[] args)
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Parent objl = new Parent();
objl.m2();
Parent obj2 = new Child();

obj2.m2 () ;

}
M3

From parent m2 ()

From child m2 ()

2. sifaw ffert v draearee 72t B o " afE g Gl RS iy sratee 78 Fer =91ea €, 97 e whefaw F = & =i
AL

// final methods cannot be overridden

class Parent {
// Can’t be overridden
final void show () {}

}

class Child extends Parent {

// This would produce error

void show () {}
}
3 :
13: error: show() in Child cannot override show() in Parent
void show () { }

A

overridden method is final

3. wfew fAfamt 1 streezree 7t ora i 7ohaT € (e R Fere aamy grefe H9e ): 5 oY 979 19 | Tfash Hore & q979 ey
Freft Tefes Fore 1 aiew it w8 a7 9 grefesr Ao % ®7 § ST S 2

o afersT aTeifer wedt & o St T vs que-ae § w3 ier F w7 v v g7 s 3 vy vk @ty i gt s & v e
T e |



oA Tee fafer T 2fe fafy
I TeHe Aty AAEE U FUATSA—ZTEH UL Iqe 7T 2
ERENRCCEaEIR) U FATEE-2EH U IS FTATE | BIESH

// Java program to show that

// if the static method is redefined by

// a derived class, then it
// overriding, it is hiding

class Parent {

is not

// Static method in base class

// which will be hidden
static void ml ()

{

System.out.println(

}

// Non-static method wh
// be overridden in der
void m2 ()

{

System.out.println (

}

class Child extends Parent
// This method hides ml
static void ml ()

{

in subclass

“From parent “

+ «static ml()”);

ich will

ived class

“From parent “

+ «non-static (instance)

{

() in Parent

m2()”);

System.out.println (“From child static ml()”);

}

// This method override

s m2() in Parent

141
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@Override
public void m2 ()
{
System.out.println (“From child “

+ «non-static(instance) m2()”);

}
// Driver class
class Main {
public static void main(String[] args)
{
Parent objl = new Child();
// As per overriding rules this
// should call to class Child static
// overridden method. Since static
// method can not be overridden, it
// calls Parent>s ml ()
objl.ml();
// Here overriding works
// and Child»s m2() is called

objl.m2();

Ar3eqe:

From parent static ml ()

From child non-static (instance) m2 ()

4. ==t fEfert & sraveres 78 B ST aehar: =i fEfea o sieseres w2t fram S asar #i0F 3 F9ree 22q F 09 Jiee g
21 zaforT gw syt § et fBfeat & daree ft Tt e asha
5.arazere e fafe & qure Re 22w (A1 ITwHT) SMT ATR0: S1aT 5.0 & N ATees Fard # arawera e f&afer & forg srent feet

21T EET H99 8, A Areee &7 Red 2w T F Red a2 7 IU-YH1 SHT AR TH FedT Rl Tgaarsrh aTTa ] THE F &7
SITHT STTaT 2
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W

6. ST-a & ArEavTss fAfE &7 @] ST : g W qUT FAE AT START F0ah SaversieT &fer § qor ot f&fer v wier w5 qod &
// A Java program to demonstrate that overridden
// method can be called from sub-class
// Base Class
class Parent {
void show ()

{

System.out.println (“Parent’s show()”);

}
// Inherited class
class Child extends Parent {
// This method overrides show() of Parent
@Override
void show ()
{
super.show () ;

System.out.println(“Child’s show()"”);

}
// Driver class
class Main {

public static void main(String[] args)

{
Parent obj = new Child();

obj.show () ;

I

Parent’s show ()
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Child’s show()

7. AR ST deeFet: g Feede? dl AaIIss qgl F T T Te 3T ATzee 718 HT o UF & 19 F7 FeeFe? 721 &
THAT & (FregFe? FHT ATH ZHIIT FATH % ATH & THTT gMT FATRT)|

8. FETE R ST vHrem-g o dueTE-ge o & dete T BT AEes Fd a0 e o AT 7 e {i R T g
o I 1: AR gU-FAH dETEE AT dUarE TE Al €, 7 SU-a9 AEAIEe A1 Fad AAET ATATE € Gl g, 7 0
T AT T & H FOATEA—EH T Ef
/* Java program to demonstrate overriding when
superclass method does not declare an exception
*/
class Parent {
void ml ()
{

System.out.println (“From parent ml()”);

void m2 ()

System.out.println (“From parent m2()"”);

}
class Child extends Parent {
@Override
// no issue while throwing unchecked exception
void ml () throws ArithmeticException
{
System.out.println (“From child ml()"”);
}
@Override
// compile-time error
// issue while throwin checked exception

void m2 () throws Exception
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System.out.println (“From child m2”);

A3
error: m2() in Child cannot override m2 () in Parent
void m2 () throws Exception{ System.out.println(“From child m2”);}

A

overridden method does not throw Exception

o AW 2: afe gue-aema Sawwes AfS v fREmar g, 91 ST-ae e R &S e a2, Su-at et fRmr awdt

21 ATATE TETHT H V2 IIaTg FT 39 F HATSA aeH UIT &F SO THH AT, Hs THEAT A5l g 36T ST AavIzs
fafar v sroame T T = R

// Java program to demonstrate overriding when
// superclass method does declare an exception
class Parent {

void ml () throws RuntimeException

{

System.out.println (“From parent ml()”);

}
class Childl extends Parent {
@Override
// no issue while throwing same exception
void ml () throws RuntimeException
{

System.out.println (“From childl ml()”);

}
class Child2 extends Parent {
@Override

// no issue while throwing subclass exception
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void ml () throws ArithmeticException

{
System.out.println (“From child2 ml()”);

}
class Child3 extends Parent {
@Override
// no issue while not throwing any exception
void ml ()
{

System.out.println (“From child3 ml()”);

}

class Child4 extends Parent {
@Override
// compile-time error

// issue while throwing parent exception

void ml () throws Exception
{
System.out.println (“From child4 ml()”);
}
}
M3
error: ml() in Child4 cannot override ml() in Parent
void ml () throws Exception

A

overridden method does not throw Exception

9. AT 3T Uekdare AT UF TehH AT UsHFE FATH H UsHeFe HATH ] STH Fohle FATH § A3 FIAT 21T g =747
T FATEA-2T2H UT 5 {3 st

10. AERTEET 3f7 FiwmTEse/Rege wwdt Fore: Fore & a1 fiwmrese/Rege wwdt Aifewrae it it #7 e =T & Haat w

T TATH Tl T4l g, T 78 999 g % v fiwrreve/Reae vedt fore v aiq-fwmrese/fege twdt tF 7 siewarse # aadl g
A zEF A
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o C++ ¥, gH AETR o7 ¥ 212w qiefwifhed ITH e % 0 g fia i sraegshar gt g1 & ¥, [fwice
Farfert =7 & a=jerer gt 2
o AT I FgEay fAfe-siawarz = gt o 21

// A Java program to demonstrate
// multi-level overriding
// Base Class
class Parent {
void show ()
{

System.out.println (“Parent’s show()”);

}
// Inherited class
class Child extends Parent {
// This method overrides show() of Parent
void show() { System.out.println(“Child’s show()”); }
}
// Inherited class
class GrandChild extends Child {
// This method overrides show() of Parent
void show ()
{

System.out.println (“GrandChild’s show()”);

}
// Driver class
class Main {
public static void main(String[] args)
{
Parent objl = new GrandChild();

objl.show();
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A3eYe:
GrandChild’s show ()
o ETZET THATH AEATAIST:

o Fraearts vk g fAfd F an # srenr-aren Ry 81 e uw & Ay, vw g e At s w e
= fafers avtt F a7 3

Base

Test

void fun(int a)

void fun(int a)
void fun(int a, int b)
void fun(char a)

Overloading

Derived

void fun(int a)

Overriding

°  FETANS FFATEAT —2T5H dgeIdT T U IITLT g ¥ AT T a[5H ag&Ial &l U I8 2

Arawrse At Smar 7 -2 H agEaar #1 GHAT F A ATAS AT 21 TH B F aAfesrae-A s TR F o agEuar
AEALAF ¢ TZ TF ATHIT a3 &l 39 qLh1 1 ML Fd AT STIATT <aqT § S STawt &1 g a1 a7 @it & fafors wmfeas #iv
afvarfig w7 safa 3 gu s wsft shafea & oo g gim daerse ffemt v o afe g Sad ST agErar F "uE
TR, UaRTTe fafert” Tge] 1 AN T 2

AT Hye fRes qae aftpermelt 9= § ¥ UF g S dteorFe-iiies R FIe F I UGN iT Gt F1 qg9 F7ar gl TH
=g, 9T SeTRH & a910 T@d gU I Sahford U f5aT 90 a1 % ST 9% Fid F7d & o7 Fe AT HIE g1 &l &9d1 Uh
FEA QTIRRLTAT ITH E

Aravrse fafaat gd =ere 3w a5 % T 1 S &1 et oft sersr ot & qEa & e w2 A Aqatd 3ol gl
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AEAITR 3T T | ag&Tar il ARAATIES AN F 1 Gl 1 U (T g THAAT © (% OLFATH ¥ ITAN U TRTIHH
FATT & ST 7 & 7fere fFaasar £ A azar 1 9@t &7 § ITANT 3647 AT 8, GUeaare 39 G Tt & TS F3dT § ST Uh ITaRT
HTE TN ¥ FHaT 31 Tg 39 (41247 i off aRarfvra wear § g =[easr avf 1 T@F AR FAT AR a8 TR0 1 =1 =fem
TRATIT e % oI Tt i SAqata a1 &, e AT UF FET 20T il AR FaT g1 TH A, TAGCH Fl Aaigs [Qadl
T SEFT, U ILFATH 3 AT 6 AT €9 A7 TRATOT FT THaT g ST STTRT 206 T ST’ gy B o)

AT UF AT ATAZNF AT 26 ST AT AT T STIRT F:3a7 1 U 602 F oy v F6=m yae= qiveaa 9% =
Y, WS H T AT ST a9 FHATN g, FeAT H IoF Ty (), SEHEL (), THE (), ... arfa 57 a4+ 21 =& e F wd=rh s
AASTY, TSAAE, Lo & O 99 F9E wHE # W@ EfeEy # FaieaaT g1 a9ar g1 gH W aideday §, g6 99 g7 S6g
FHATIAT T TF AT ITH FT hT TEAd § 3 FHATL 6 TR FT A {1 fF = T 7 et Fe7 7 Toed g1 SITE0 F o,
H FHATIAT 6T TAT F FTLTH F [ALGT Fh T FHATIT T AqT AT F FTET TRl g1 T T F HHAT =l TIHT F&T § T
BT OFaT §, g9 =ar T Ay sraerdar 98 g #9itn gfe T fAfore =R vwe F o 9 " () |/ieE 8, a7 wae 9 Bt

AT ST

Employee

salary()

T
Manager Clerk
- -

// A Simple Java program to demonstrate application
// of overriding in Java
// Base Class
class Employee {
public static int base = 10000;
int salary()

{



return base;

}

// Inherited class

class Manager extends Employee {
// This method overrides salary() of Parent
int salary()
{

return base + 20000;

}

// Inherited class

class Clerk extends Employee {
// This method overrides salary() of Parent
int salary()
{

return base + 10000;

}
// Driver class
class Main {
// This method can be used to print the salary of
// any type of employee using base class reference
static void printSalary (Employee e)
{
System.out.println(e.salary());
}
public static void main(String[] args)
{

Employee objl = new Manager () ;
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Manager’

Clerk’s

// We could also get type of employee using
// one more overridden method.loke getType ()
System.out.print (YManager’s salary : “);
printSalary (objl) ;

Employee obj2 = new Clerk();
System.out.print (“Clerk’s salary : %);

printSalary (obj2) ;

s salary : 30000

salary : 20000

TFST g (Exception Handling) I

SITET § TEee 2 oNT THETEH TR &l 6T % orw oriRperTetl &1 § & U g, THfon sierae % Jr97g Y41 T a910 & ST 96T 2

STAT H T 47 8

TS U SETATT Rt 81 STraT ®, U Uerreerd U Uy 72T § S TR & ST Y4Tg F7 a18d Fdl g | T8 UF a5q g o1l

THETEH 9T fear ST 8 |

TFS g feliT FIT §

THCY ESToRT T H AT ST FATH i FISE, A TFCL, THFIUA  TFICL, THEUFIeed, s T d9rer & fom

THF 7 2

TR ST o AT

THICY & fATes &7 q7 a7 Uasher & qTH TaTg H1 9970 T@HAT 2| TFh TFe AHaiE 92 Ueahad & T Y478 & arfad

FAT ¢, THMATU 7 TFACYA 2eToT T START FId g1 MU Uk TRgeT o

statement 1;

statement 2;

statement 3;

statement 4;
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statement 5;//exception occurs
statement 6;
statement 7;
statement 8;
statement 9;

statement 10;

T AT e TR § 10 Feede € i T 5 | U UFTerd 2raT €, 9Tl IS %7 fAearted 21 fHrar srowm am=t @iz 6 7 10 F7
oot 7€t o Strowm =T 2w v gefei #a g, a1 9w e Ao BT sroem geferT g| Sirar | wsere 2o v
ITTRT FT 2

SITaT T Fara(Java Exception Classes) & T

STET ST A(java.lang.) | AT FATH STTAT Teeerd TETwH T G a9 g ST &l STaN 3T sag e § far g
TFICLA(Exception) 3T TR(Error) | STTaT THCSIA AT T U TaTwH = {3 727 8

Throwable

|OException StackOverflowError
SQLException VirtualMachineError

ClassNot ’
BT BT QutOfMemoryError

RuntimeException

ArnthmeticException

NullPointerException

NumberFormat
Exception

IndexOutOf
BoundsException

ArrayindexOutOf
BoundsException

StringIndexOutOf
BoundsException
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152/

STTaT T (Java Exception) % YT

T &9 & T THIY F TFLE & =9 i = | T, T A& Tl = TFACLT HHT SITAT g1 S 6 STTATE, AT T 6 UL

&
o TH THIWA |

o 3FAUF UFIWIN |

° Q’R |

Unchecked
Exception

J%e(Checked) i s==s(Unchecked) Tarwe(Exception) st sfax

o = U TACTZH UAHCL i< UL T BISHY He AU FATH I TASE FEA ATCT FATH hl =k o7 T THACI F &

H ST ST & ST AT THFTeT, THFIUS TRIeITT S| = 3 70 UaFer 7 Sehel-a0F 9% = {3497 J1a1 81

o AT UFWH: THCISH TN Fl TAGNE T T A1 1 A= ATATal & & H JET1 14T g 5 & epfafesmuae,

TATZeT TR, FESFTA A F-ATSTH UATEIT TS| ATAF THFAWIT &l HATeA-21H T 9 Al (HaT FTaT 8, ATheT
I TAETEH 9¥ e R S 2

o U U AUNAGHT § ST ASSSHFHHLNUIL, THAAH (HTUTT, THLLFUIT ST |

STaT TS fias (Java Exception Keywords)

ST § TEHCI Y g9Ter o o 5 a1 3w fRar St )

EICES

IEERI

ELR)

"aTe" FEE FT ITINT I sefis il Mg Fw2 % forw By srar g stef gff v
FIE AT ATRU 212 el HT I AT av e A7 ofq #§ f3rar Sem =nfgw) zoer
AT &, T T 212 A1 T STANT T2l HT Tehd|
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= TSI T HATAT % 70 "= sofieh T ITANT TFaT STTaT 81 266 T2l 218 sl
T ATRY Sreret oo & ©F 20 o F7 sl T STANT A1 % Tahd &1 9 918
o # arg | sefiw T S Fhar g

RAERK THITH o HEgeadqul 1€ &l AoqTad e % forg " wreeeft " said &1 ST 61 Sram
g1 =g foarfaa BT StTar & 3 e e T 66 TET ST g AT a5

TR 3 & foro " o7 " FaE T SN AT ST g

o7

o T FTOT A o o0 " o " e T STFNT 36T SITaT 81 98 U Usaeerd
Tt 3at 81 7g Ay Fear & 5 varee™ # F1E q7aTe g 99T 31 7 gHe e
f=rfer 3 =rer waeT frar smar 2

STaT e gefeiT(Java Exception Handling) % IT8Xr
AT STAT T EONT T U SITEY0T o6 gl gF 28 e (o707 2T5-hd T T STANT H7d ¢ |

public class JavaExceptionExample {
public static void main(String args|[]) {
try(
//code that may raise exception
int data=100/0;
}catch (ArithmeticException e) {System.out.println(e);}
//rest code of the program
System.out.println (“rest of the code...”);

}
}

3 :
Exception in thread main java.lang.ArithmeticException:/ by zero

rest of the code...
IYLIH IO |, 100/0 T SO0 ATaTE ISTAT & ore ek Arferer-werg setiah grer A=t forar siar 21
STAT TSI % G IgeT

TR T Tivge 2 U 2 St S oA & T §1 T T T A

1) e afigeT STET RO sroars graT 2 ATE 2w et "o #ir o7 & el w5 §, a1 adufes v g g1

int a=50/0;// ArithmeticException

2) U qfiged STEf AdvEaT THTer 2rarT & AfE gure are Ry oft afuae & o a7, a1 afvwaer o Gt oft sitaver #r foarfe

FIA H TATIE 2T TR HehdT 2
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String s=null;

System.out.println(s.length());//NullPointerException

3) U qfged StE dae wiie wEer grar g FRft o 9T w7 T Srw Fa B TR 21 HehdT g1 /T SerT B ZHTY e U
e afvuaer & o avt &, =& Fftuae v siwt § gfafda Fe7 F Fa2 wiHe T g

String s="abc”;

int i=Integer.parselnt(s);//NumberFormatException

4) U aigeT STET U S ATSCARATS AU BIaT & ATS AT Tord ST & hIS A1 Tl 2 &, a7 TaehT T U3 g2
A3esmaTSTauFerd ST 3 #=r femmar o 2

int a[l=new int[5];

al[l10]1=50; //ArrayIndexOutOfBoundsException

SRRt R TR e T A 5 few At |

SITAT g4 ST T % TAACLE JA1 ol AT TS F7al g S G €9 F TFwe & 20 a9 gl 3380 & fou fi= R v wie #
ATS T WHETLT 31 T faaTe F:3dm g

H UL FATH & Heaaas i [Ce3T T T @- THCLE ST a7 TS a%q T2 "Te- HEst()" HeFere T START Feh I F6ar S g1
// A Class that represents use-defined expception
class MyException extends Exception
{
public MyException (String s)
{
// Call constructor of parent Exception

super (s) ;

}
// A Class that uses above MyException
public class Main
{
// Driver Program

public static void main(String args([])
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try

// Throw an object of user defined exception
throw new MyException (“GeeksGeeks”) ;
}
catch (MyException ex)
{
System.out.println (“Caught”) ;
// Print the message from MyException object

System.out.println (ex.getMessage()) ;

M3
Caught

GeeksGeeks

el e ®, WTEUFTE % [HUTar F7 THF a6 F &7 § U T1 FT Aa9Tmdr gl g1 ¥ () 7 STIET Fh (e &l §e Fre
THITYI  hegae? Al TT6 haT STTaT g1 Uerreer a9 & (Aaiar & dwrdter % {ar off gomem S as6dr § i quw &1 Fie wear afqard
TE 2

// A Class that represents use-defined expception

class MyException extends Exception

{

}
// A Class that uses above MyException
public class setText
{
// Driver Program
public static void main(String args([])

{



N

Caught

null

try

// Throw an object of user defined exception
throw new MyException();

}

catch (MyException ex)

{
System.out.println (“Caught”) ;

System.out.println (ex.getMessage()) ;



STaT ® Hhaere, qifdr i g

T FHeA¥ SITAT & AT Tl &l TadT gl FET U TRaTod w7 § 22T % Uk Tied 92 F FARAT e 6T THHAT A7 Gai¥d F2ar g, 4T
T HEeATHE AT FUITHT §1 Y ST v Aearfed wed @6 S 918 F 9 A7 94T wgr Arar g1 A oAeqry e £ SHvas g6 '
T o TorT SITaT & A, Eers ST IS & AT F S AT g

Rt a1 s ARy |

ST T T SATT & F ITART AT ST ATAT FeATH H H Uk g 7T R FATH Fl 7T She o1 Tohet § qarioa Brar =@ g1

stTaT e r(Java String)
o A &Y ¥, o A0 T UF FH & A{HA T T AT 22T AL L)
o F A AT H UF B aTa €, A1 A Areaa # e W # stsorae aA1ar 2
o TR srafadeiia awq & et o1 § 3% =8 997 % 97 =9 a=ar T2 S Thar g

o TR UHATT A € Tl AT H e ATt w1 g4 T S7ar 81 g9 2T a1 T STANRT 7 S T @ + A |
IETEXO & form "o + e = T

o STaT R BT F T &1 STl et yaT war § - Romade siv Rarfaesy
f&zw(String) 797 F R T6%
ST R sitese a1 % 5 a9 2, ITH & Ty AR A 2w
QrTfsaeh T T ITART F4d g

g TR a9 7 Faw A TR 81 T 9T U R eq% g SEIo el o /e /el 2

String str = “abc”;

String s1r

ST B 2T IFTO Al T ST e U et aAra €, 97 S v Fmr 971 # Fwar g & #=4 Fr oew 2)



STET THTTERT 159

et 7 TaT "1 F AT @t Ay Srar g1 7R arr Sar g, 91 g Faa 39 R st w1 619 397 g 9wy 78 =R T A/ F qry
T 7T e stfsorae 47T § i 9 Rt = § "@uied #ar g

T Firas (New Keyword) FT SUIRT &HEAT

0 Tt off FmaT STET R i avg, AU e T STANT Feh R siteetsre AT Hhd 21 R Ferre § =1 U, arze uY, o 9w sfiw
et faeew & R w3 3 orw 2 shegaet STarsy 2

String str = new String(“abc”);
char[] a = {‘a’, ‘b’, ‘c'};
String str2 = new String(a);
String str java heap

siraT R wug¥(Java String Compare)

et e 31 feve &t gorT #94 F T equals () iR equalsIgnoreCase () T% Y& #xar g1 T fBEfeat e % a1 &t
AT A = o 70 Fw2dT § o6 27 a1 awraw € a7 7811 afE 57 91 5= 2 & afy 98 97 78 "= 2

package com.journaldev.Shﬁngexamples;
/**
* Java String Example

*

* @author pankaj

*/
public class StringEqualExample {

public static void main (String[] args) {

//creating two string object
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String sl = “abc”;
String s2 = “abc”;
String s3 = “def”;
String s4 = “ABC”;
System.out.println(sl.equals(s2));//true
System.out.println(s2.equals(s3));//false
System.out.println(sl.equals(s4));//false;
System.out.println(sl.equalsIgnoreCase(s4));//true

YU FIAHH FT ASTYE

true
false
false

true

ﬁ?T*ﬂHQMdkH*’¢Gm1ﬂﬂl$ﬁﬂ%,ﬁTcompareTo() T compareTolgnoreCase () fAfear w&m #¥ar g i
77 7 v & A RITTR: 9 F AT Far 2

AT e gt & forw gfaere am # afiafda 21 S € sie v quits 71 et 8 S 9T & fe, % A7 I9ra g ghar g1 afy v
FITAT § AT AL L wAterdr g AT T a8 o7 & srfer 21 w9 3ar 3

package com.journaldev.examples;
/**
* Java String compareTo Example

*

* @author pankaj

*/

public class StringCompareToExample {



STET THTTERT 161

public static void main(String[] args) {

String al = “abc”;
String a2 = “abc”;
String a3 = “def”;

String a4 = “ABC”;

System.out.println(al.compareTo (a2));//0
System.out.println (a2.compareTo (a3));//less than 0
System.out.println (al.compareTo (a4));//greater than 0

System.out.println(al.compareToIgnoreCase (a4));//0

YU FIAHH FT ASTYE

32

st e AugH(Java String Methods)

ATTT U IITELOT THTH o °TT Feg AT et Ferrer faferat av v 797 27|

e (Split) ()

ST R ffvere () Herest ST AU T v FT ST ek Bt w frarfr e 3 forw G strar 81 e () Fures &1 e g

e split(String regex) :¥g HASAT T2 W AR T ITTNT Feah By &7 fariorg st g =fiw g fi aeoft
ATt 2l

e split(String regex, int limit) : =g #uefRu U W TFe T Ror % Red 0% T START FeaHt
o w1 Rrarfora st & e 0% w1 oo e = g Sifea 81 =z [fde dwr 2 &, 97 o 0 1 due Red s 2 gar
Zl

e package com.journaldev.examples;



/**
* Java String split example

*

* @author pankaj
*
*/

public class StringSplitExample {

public static void main(String[] args) {

String s = “a/b/c/d”;
String[] al = s.split(“/”);
System.out.println (“split string using only regex:”);
for (String string : al) {
System.out.println(string);
}
System.out.println (“split string using regex with limit:”);
String[] a2 = s.split (™/”, 2);
for (String string : az2) {

System.out.println(string);

SYUH FIAHT FT ASEYE

Split string using only regex:
a

b
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split string using regex with limit:
a

b/c/d

e (I Hig) (Contains (CharSequences) )

traT et sheew() et T Rar & Fvder 1 S srpwa St € a7 72i1 7t Ror # wvwes 71 [fe #9 §, 91 78 Huaewdl €, a=aen
T 2

package com.journaldev.examples;

/*k*k
* Java String contains () Example

*

* @Qauthor pankaj

*/

public class StringContainsExample {

public static void main(String[] args) {

String s = “Hello World”;
System.out.println(s.contains (“W”));//true
System.out.println(s.contains (“X”));//false
}

}

SYUTh HIAHH FT ASEYE

true

false

7(Length) ()

ST R or() Fere o #Y oars fed et 21
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package com.journaldev.examples;

/**
* Java String length

*

* @Qauthor pankaj

*/

public class StringLengthExample {

public static void main(String[] args) {

String sl = “abc”;
String s2 = “abcdef”;
String s3 = “abcdefghi”;
System.out.println(sl.length());//3
System.out.println(s2.length());//6
System.out.println(s3.length());//9
}
}
Ret@(Replays) ()

ST Rt feerwr () Feresht SuanT e 3 e fafore g & s e & srger 3 forw 3 srar 81 =gt = wfaeeme () Fores ate 8

e replace(char oldChar, char newChar) :Ig ¥ISTIH-ATL & THY FaaATH FT Rer & =12 F A7
gfaefg Fdt 2 |

e replace(CharSequence target, CharSequence replacement) :ag HITYAF A&T HeAT AT
T # witears enfeas eTeqfe & a1 Fioeaiod F 21

e replaceAll (String regex, String replacement):

78 Foreast ateq w1 sfaenfug wwft 8- fer § Mide witeemos % arar Aide W F ary qafEar o grar 21
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e replaceFirst (String regex, String replacement) :7g Ausften # iy yfteemo & @
e W 3 | o =T AT Rt it agelt weAr wr gfaenfud w3

e package com.journaldev.examples;

/**

* Java String replace

* @author pankaj

*/

public class StringReplaceExample {

public static void main(String[] args) {

//replace (char oldChar, char newChar)

String s = “Hello World”;

s = s.replace(‘l’, '‘m’);

System.out.println (YAfter Replacing 1 with m :”);

System.out.println(s);

//replaceAll (String regex, String replacement)
String sl = “Hello journaldev, Hello pankaj”;
sl = sl.replaceAll (“Hello”, “Hi”);
System.out.println (“After Replacing :”);

System.out.println(sl);

//replaceFirst (String regex, String replacement)
String s2 = “Hello guys, Hello world”;
s2 = s2.replaceFirst (“Hello”, “Hi”);

System.out.println (“After Replacing :”);

165
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System.out.println(s2);

SYUTH FIAHT FT SIS

After Replacing 1 with m
Hemmo Wormd

After Replacing

Hi journaldev, Hi pankaj
After Replacing

Hi guys, Hello world

wiA(Format) ()

o 14T e wiHe(Java Sting format) () 7= (method) FT ITART et FT ST Fed % forw fram strar 81 Stmar o srew
() BT F =T TR 3

e format (Locale 1, String format, Object.. args):ag Aaesfer #i1 yreiua &l g e e,
e e ST Tt T ITINT FATI

e format (String format, Object.. args) : 78 Fusfay o wide ofiv THT FT STTNT FLh T AT
JTET FdT Bl

package com.journaldev.examples;

import java.util.Locale;

/**
* Java String format

*

* @author pankaj

*

*/
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public class StringFormatExample {

public static void main(String[] args) {

String s = “journaldev.com”;
// %s 1s used to append the string

System.out.println (String.format (“This is %s”, s));

//using locale as Locale.US

System.out.println(String.format (Locale.US, “$f”, 3.14));

SULE FTAFH T ASTYE

This is journaldev.com

3.140000
AA(ET ()
7 fafa(method) e srqmatorRT 3 sreme av e 1w Wit fred weft 2

package com.journaldev.examples;

/**
* Java String substring

*/

public class StringSubStringExample {

public static void main(String[] args) {

String s = “This is journaldev.com”;

s = s.substring(8,18);



System.out.println(s);

e Fi=gea=(String Concatenation)

STaT H e FieeToe aga & AT sraverT g1 e &7 "+ AT FT ITAN Fh AT Fidehe () TASHT ITTN Fh ST AT T T
2l

package com.journaldev.examples;

/**

* Java String concatenation

*

* @Qauthor pankaj

*/

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

String sl = “Hello”;

String s2 = “World”;

String s3 sl + s2;
//using + operator
System.out.println (“Using + operator: “);

System.out.println(s3);

//using concat method
System.out.println (“Using concat method: “);

System.out.println(sl.concat (s2));
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SYUH HEFHHA HT ASCIE

Using + operator:
HelloWorld
Using concat method:

HelloWorld

STaT e 9o (Java String Pool)

AT fesrHe T ot TRITTERT araT 51 g9 gt 98 81 AT # ot F wraer § A9y fasrde Rt off ser avt iy g § over
ST &1 STTAT T STTersh TR H9 a1 o forw, Srehus F e witeede gt Ara e & forw we farera awdy e oer fomam

ST g UF TR orTfeash aTd & A7 78 STeiel & foh R qet # #ore Rt weet & #is= € a7 721 A= 78 787 € a1 g T T A7 #iogar
R &7 Has Ao w2 m

AT A= 27 T IITEIOT FEFH U UF A STA B

package com.journaldev.examples;

/**
* Java String Pool Example

*/

public class StringPoolExample {

public static void main(String[] args) {

String a = “abc”;
String b = “abc”;
String c = “def”;

//same reference
if (a==b) {

System.out.println (“Both string refer to the same object”);
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//different reference
if (a==c) {

System.out.println (“Both strings refer to the same object”);
lelse {

System.out.println (“Both strings refer to the different ob-
Ject”);

}

IILUE FTAFH FT AIEYES

Both string refer to the same object

Both strings refer to the different object

e e+ () fAfdr (String Intern () Method)

ST g9 TR emfeam(string literal) T START #%eh U Fax1 47 8, AT I Fa31 I § FATAT ST, AR 74T AT AT 29 A7 g &7
ITANT F¥eh IHT AT o AT T T3 97 & ST £a31 T | HISE 82 F97 0 0 7 7 A9 & Fadr 0o # o 57 96 82

TR T Set () Fore o1 ST TR ST € $iie 7 Rt stfesre 1 s fafga wfafaface 3ar 81 o= gw 7w =S 1 ST w2 a9rs
T R sifestae UX Zad () HATHT HA Fd 3, qT TG Tr=aT ¢ o6 FI1 I H T 719 F G798l F gf UF e 372

i3 g, 91 78 T ¥ 39 a1 Afeorde &7 629 3q7 31 F(e 721, 7 T8 To7 | THIT QT F 972 Uk F47 71 gemar g =i foka 37 81

package com.journaldev.examples;

/**
* Java String intern

*

* @Qauthor pankaj

*

*/
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public class StringInternExample {

public static void main(String[] args) {

String
String

String

System.

System.

String

System.

sl = “pankaj”;
s2 = “pankaj”;

s3 = new String(“pankaj”);

out.println(sl==s2);//true

out.println(s2==s3);//false

s4 = s3.intern{();

out.println(sl==s4);//true

oz saRadaei=ar wremw

o % srafad T ot 9 & Fg AT &

o R Fivede Y, THOMT §HRT F=TAT B

o TXAATH ®TH TH IEAT Al ST ThelT|

e UTHW

o FATH AT AT

st 8 figr stigA() (Java 8 String join () )

ST 8 H R T § U AT w2 Fure e () ST AT 31 AT WIS UH 747 Ty wArerar g, v O Ay dwiww i v
FIAT o AT 2 g ATE-H g9 Uferieq T FidT & F97 AT g AT 7 AT F G0 & o7 U 39187 36|

List<String> words

String msg = String.join(“ %, words);

System.out.println (msqg) ;

M3eqe: Hello World 2019

Arrays.asList (new String[] {“Hello”, “2019"%}) ;

171
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sirat 9 R fafer (Java 9 String Method)

STaT 9 Feftsr § et e # 27 a1 S T g1 F 2 - Fredisad () o =9 ()| T FE1 fafeat IntStream stesiere AterdT &, e 92 g9
Fg AT T TRT & |

Az =4 fAfeEt 9% s @ Ra A9 =Tl
String s = “abc”;
s.codePoints () .forEach(x -> System.out.println(x));

s.chars () .forEach(x -> System.out.println(x));

ST FIHFHA T ASCYE

97
98
99
97
98

99

ST 11 T sa1e =g #9gH (Java 11 String Class New Methods)

ST 11 Frefier & R Fermer § 6 70 7605 12 T F|
o THEE () - AT% R @Tell § AT FA AT T FISIEE &, 97 74T 5, AT 3
o AT () - = R F Tt T ATt it U oy wAterar g, S At effinew g sten frar S 2
o g (), fegmefife (), Rgweform () - R & snroft i sl s e ot 7 o7t #29 % forg |

o frfiz () - v R wfterar g St 7w 77 ot #7199 & 59 sare-am g S 2

sz == fAtert F forg v sereer s 3w

package com.journaldev.strings;

import java.util.List;

import java.util.stream.Collectors;

/**
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1ro /A

* JDK 11 New Functions in String class

* Qauthor pankaj

*/

public class JDK1llStringFunctions {

public static void main(String[] args) {

// 1isBlank ()
String s = “abc”;
System.out.println(s.isBlank());
s = N
System.out.println(s.isBlank());

// lines ()
String sl = “Hi\nHello\rHowdy”;

System.out.println(sl);

List lines = sl.lines().collect(Collectors.toList()):

System.out.println(lines) ;

// strip(), stripLeading(), stripTrailing/()

String s2 = Y Java, \tPython\t “;

System.out.println (“” + s2 + “#7);

System.out.println (“4” + s2.strip()

System.out.println (“#” + s2.stripLeading()

System.out.println (“#” + s2.stripTrailing/()

// repeat ()
String s3 = “Hello\n”;
System.out.println(s3.repeat(3));

s3 = “Co”;
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System.out.println(s3.repeat(2));

IILTH HIAFHA T ASEYE

false
true
Hi
Hello
Howdy

[Hi, Hello, Howdy]

# Java, Python #
#Java, Python#

#Java, Python

# Java, Python#

Hello

Hello

Hello

CoCo

STraT e Fre, T Haresiv e AfAqere™ Saree % a § 78 99 39 g

= (Stack) F1 3T 3 7|

STTAT g TET UF T FATH T&IT FdT & S & 22T HLAAT Ff Aied AT AN FAT gl FATE ATS-3A-FEe-3A3E F JA [Hga T
TR g1 FAATEY qor ST TT FETAT F AATAT, A @I, GIST T AT o6 T ST FTF TG FAT 81 A AT A ? HT AT F 6

for oft srgT ST TRt € ST AT T FATH STeATRd FIAT F TIT UH ¥ 6 €T § ATHAT S| FATT Fl A% F ITa 6 &7 § ofF Fafdaq
ST T B

g AG T FATH o TIIHH il 97T 8
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EXTENDS
< - INTERFACE
EXTENDS
\e =
. IMPLEMENTS
< -~ Class

"

FATH U fRiee Hegaev (default constructor) T () FT TWAT FeaT & fSrEeRT STAIT UHET €& (empty stack) S99 & forw 3 ST 21
Fr= FEAFH T&F FATH G TS 60 70 55 AT d=rere famar g

// Java code for stack implementation

import java.io.*;

import java.util.x*;

class Test
{
// Pushing element on the top of the stack
static void stack push(Stack<Integer> stack)
{
for(int 1 = 0; 1 < 5; i++)
{

stack.push (i) ;

// Popping element from the top of the stack



static void stack pop (Stack<Integer> stack)

{

System.out.println (“Pop :”);

for(int 1 = 0; 1 < 5; i++)
{
Integer y = (Integer) stack.popl();

System.out.println(y);

// Displaying element on the top of the stack
static void stack peek(Stack<Integer> stack)
{

Integer element = (Integer) stack.peek();

System.out.println (“"Element on stack top : “ + element);

// Searching element in the stack
static void stack search(Stack<Integer> stack, int element)

{

Integer pos = (Integer) stack.search(element);

if (pos == -1)
System.out.println (“Element not found”);
else

System.out.println (“Element is found at position “ + pos);

public static void main (String[] args)

{



Stack<Integer> stack = new Stack<Integer>();

stack push (stack) ;
stack pop (stack);
stack push (stack) ;
stack peek(stack);
stack search(stack, 2);

stack search(stack, 6);

o =~ N W b

TF AT W TA: 4
e fearfay 3 o wraT Srar
e TS AT TAT
& Fra(Stack Class) & % (Methods)

o feode T (Asorae UierHz) @ ¥ * Sf1T 9% U T T LEhT 47 2

o 3ffsorsRe IIT () : T2 & T qe T 21T g 3fT ATIE AT g1 U 'EmptyStackExcep- tion' STTaTE T T f&T ST
T T2 T T0T () ¥ Hle FES 3§ T TAGTT £ GTAT 2IaT 8

o feorde ik () : ¥ o oS I dcF FATerdT 8, TR =9 gerdT A%l 2l
o gforam wrd () : 7fT & F offd uw g ot €1 € A7 7g T 21 SATAT 1 7T, T ATIE

o T gHE(ATeorde UHATHe): A Mo F2ar g & Fs avq & § #Isg ¢ AT 7g!| IS F IET S7aT1 8, 97 T2 & 5
oftf & e it ol sterar 81 s, 77 -1 fed Fwar 8
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RI(Queue) FT ITART F FI I

STTET F STTAT T2 el Tl H SUeled UF T2k g AT STET Sie et Tie Forder Teahe T faedTe Far g1 T foee i avg
&Y, STTET g TS T MU qedi (AT Seotaad ) FT TUE &, AThe Tg Fo-IT TATAT T FIEATOId Heam g i< geT a7 g1 g7 $59
JeaT T HHTIAT A F Tl et T GUied e % (7T T<F T ST FT Thd 2

Java) OueueE

R DD@

Rear Front

Insert

et Y (Java Queue)

H STAT F F a1 H Feg Agea ol fegal 7% =1 H;

e java.util. Queue =T java.util.Collection ZeTHE T TFH ITIHT 2

o grEqfas AT FF dftw i avE (IR F forw, SF a1 vduw #), 7fF F ofq § qoat & araford wdl g ofw ufw i
STEATT | gaT I 2

o AT UfRE Teat it UF wwag AT A7 TifAferer w81

o STAT UfxF THF dcal H HIEATIT HT T geT % forw T sraer &7 qrer F3dT 81 THATSUEAT 7 Faodd BEe T Fe
e 2l

o STAT UTF WUE Tehd & qudl aHT 7 qwAT FAT 2
o HaE AfAFH ITTNT Y ST ATt TRF Fratea=w g Fiaesforee | U sArfE #7 v yrewfifes 4fm

o SATTART Fg STIH qcAl T FATHIT Aal H2al gl T TH FIE ST HATAd AT Fd 3, a7 g LT TAF FT T
TATE

o SATTHT I FT STANT (AATAT/STHTTHT ST STITANM T AT Fe % forw 36 Srar g1

o st A e 8

o TufY dfRFAT java.util TRST H ST THIAT FATE 3 A FHATE ST java.util.concurrent TSt H IUTsy &, a3 77 21
o ot o F gre-aefer 7L €

o Fwie Ty fofae Tred ux e U srifaa dre-weferd dfxr &

o I A TIEFT, AT FL ORE F & U AP0 T Ufh & 21T T2 gaT &7 THdT Feal 8l
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o o ufer g AT T T A W= e witaer sfw e 7 "awed| 7 )

~l
Java Diggue

{ Remove
insert
000
Remoye insert

Rear Front j

SITAT g FITH STIUTH

STTAT 77 SeThE FolFd TeCh &1 faeaTe FTdT 81 Felde [ Tehy sevad sevhd F7 fawaqre Fwvar gl feefore, s #g, 72-
AT 77, ooy, foieresattaT o, STRETEAtfEnT F aTfe SeY START &6 ST ATt 7 FEATEIT FATH § F T g

RIEIER R E
o dTEw () F H awEt B e e A R
o Ao B TEEN): A7 ST feor £ e wreft & A e
o e S @) AR T A & A T d & et

o Taver Teded (): TH e § qeal U U (AT 3T g qacal v et v w7 {6 7 =veg 78t o strav g1

o Fforw fa wifer (Ferker =) =9 2 & 39 A+ Tt 1 221 3ar g S e @ @Fers d=em) § [T f)
o gioraw Reaster (Ferer =) 29 ¥ § Fae 39 Tt H1 a917 T@ar g 91 WL @ug (FFfers g=rem) § [ g
o afzE FAAT (): Fe & Tt TAT T Z2T AT B

o & HwA(): = URE ¥ E A [ A A g d

o T (): 3| UTRF F Y T [T ITH F¢ 207 geT &, AT {7 If7F @It g 97 379k 21 ATAT B
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o ZofiR (): T 9RE F W AT ATH FAT §, AR g2rar A9t 7, A7 712 7g 9fRE @it § 97 g off A9 ofrerar g1

o gforad AtwY (E e): afx arwar wiadei &1 Ieata fFu famT qiq var wear @99 g1 ar Ay g v =9 9 &
aregferg Far g |

o £ e (): A UIRR F TG T ITH FLAT 8, AT 20T T8 2

o gforad U (E e): 7t ervar wiaaeit &1 Ieeram foru o= qia Ua wear 994 €, a1 Afde aoa 7 =0 Fwa § aftafoa w5 g,
TEHATT T Tl AT @ ST TTATT | HS T 3T Tl g1 I U TARTA £ TFrere faarar 2

o feoae [] 20X (): 9 T H gl Tat ¥ I UF AT a7 g1 AT T T IS A IqT1 2 6 9 Tl AT 6 THAd® gy
T o0 | SAteraT STt 8, 97 39 WA F acal w1 S R § a0 FLAT g

STaT 7 e

o STaT 7 ST §9E 1 e w7t 8, 78 a9t 6 Send S99t w1 o a9de w7 g1 sy FetaiEd Iereeer § §% a5 et
T IT @14

package com.journaldev.queue;

import java.util.*;

public class QueueExample {

public static void main(String[] args) {

Queue<String> queue = new LinkedList<>();
queue.add (“one”) ;

queue.add (“two”) ;

queue.add (“three”);

queue.add (“four”) ;

System.out.println (queue) ;

queue.remove (“three”); System.out.println (queue);
System.out.println (“Queue Size: “ + queue.size());
System.out.println (“Queue Contains element ‘two’ or not? : “ + gqueue.con-

tains (“two”));
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// To empty the queue

queue.clear (),

SYUTH FIAHT FT SIS

[one, two, three, four]
[one, two, four]
Queue Size: 3

Queue Contains element ‘two’ or not? : true

EIEILSE-L

TET ZH U TTLTLOT IETEL0T F A7 "Collections.addAll ()" #IE &1 STINT L 4T FTCOR 7 i<k § gfiafda wea &7 a8t S
EET A

import java.util.*;

public class ArrayToQueue {

public static void main(String[] args) {

String nums([] = {“one”,”two”,”three”,”four”,”five”};
Queue<String> queue = new LinkedList<>();
Collections.addAll (queue, nums) ;

System.out.println (queue) ;

}

SYLE FTAFH T ASEYE

ST ZH IYLIH TR AT 2, a7 g6 e srseqe foemm:
[one, two, three, four, five]

T FE W
TgT ZH UF T3 IITELT % A1 "toArray ()" FT STTIT FTah SITAT T1<F T AT UL F TGl T GERT aare

import java.util.*;
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public class QueueToArray {

public static void main(String[] args) {

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

queue.add (“one”) ;

queue.add (“two”) ;

queue.add (“three”);

queue.add (“four”) ;

queue.add (“five”) ;

String strArray[] = queue.toArray(new String[queue.size()]);

System.out.println (Arrays.toString(strArray));

ST FIHFHA T ASCYE

ST ZH YL THITH FATT 2, AT g6 e srseqe fHem:

[one, two, three, four, five]

STAT &g HAT AT

STTAT &7 FAFT TR 3T T, 3T AT FT THIAT Toft F11 F7 G0 Felt 81 78 07T q9ft F17 7 &7 €90 § TGI8 FqT 2

o UL T UF T ATTLAT TS T IT T T 2

o i stover fareher 21 ST 8, a7 SHuverd 7 6 ¥ U &3y 919 34T 2

T afereT stfer g 1A ST &7 Ferg § Fardr gl

FrAaTET AIATE ol fErere g
=T 2 () s (%)
gerT ZE1() HATH ()

AT S e () T ()
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STTaT R T AT
T3 TF AT TFATTLAE FAqT &, AT AL "AL " W T &1 4T 76 g0 ST &, F 20 T 7 Z70e AT FT G0 FaT 8
e Queue.add (e):
T AT et 21 ST § v a8 AT 6ol 2
e Queue.offer (e):
e fawer g a¥ 7g U ey |71 2T 8

Tre:- 7T fere Wi A7 7 "Terd” A7 " g HRAT §

F T () AT

T () ST FT ITART FATE H TAT T ST & forw B36ar Srar 31 7t 75 afeaford saraed aearg@s #3d1 g, a7 78 "qeq” 719 3d7
21 =7 7% java.lang.lllegalStateException HaT gl

AT TH HTHATAT T T F2A F o0 U e Iargeor faswfag w4

import java.util.concurrent.*;

public class QueueAddOperation {

public static void main(String[] args) {
BlockingQueue<String> queue = new ArrayBlockingQueue<>(2);

System.out.println (queue.add(“one”));
System.out.println(queue.add (“two”)) ;
System.out.println (queue) ;
System.out.println (queue.add (“three”));

System.out.println (queue) ;

SYUH FIAHH FT ASCYE
ST ZH UL TR FATT 2, AT g6 (e arseqe fHemm:

true

true
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[one, two]

Exception in thread “main” java.lang.IllegalStateException: Queue full

9o AT FdqT &1 deat aF JIT0d 8, 19 g7 BlockingQueue T ITFT e Y dcd &l ST H1 TITH 2 g S (), Tg T qIar
T gl

F AH () AT

AR () AT T ST G7F F U qea 7 Airafeora w6 fore frar sirar &1 afy 72 aftafom stwem awedarg@ s et 8, a1 78
"H" W ZdT g ST A TS /I 34T 8

AT TH HTHATAT T TZT F2A F o0 U v Iargeor faswfag w4

import java.util.concurrent.*;

public class QueueOfferOperation {

public static void main(String[] args) {
BlockingQueue<String> queue = new ArrayBlockingQueue<> (2);

System.out.println(queue.offer (“one”));
System.out.println (queue.offer (“two”)) ;
System.out.println (queue) ;
System.out.println(queue.offer (“three”));

System.out.println (queue) ;

SYLE FTAFH T ASEYE

T FH SULIE TRITH FATd 2, a1 g6 79 areqe fem:

true
true
[one, two]
false
[one, two]

S AT FATC AL qeal T HIHA 2, ST g/ ool 1 1431 4 T STANT Fleh AL Tod HT SIS BT TATE F 2| AHL () AT, T "Tefa”
A 24T 81
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ST 7 Rl sitaeem

IfT 77 FHRaaTIE® AeaTad grar g, 7 e sitavel Fame & qeg acd & dterdr gl ST &6 g9 S €, a1 217 =i § Sl sover
T HHAT FA 3

e Queue.remove ():

72 AT et 21 ST € a1 a2 AT 6ol 2l
e Queue.poll ():

At fawer g9 % 7g U e /1 Zar 81

Tre:- gt e |19 A7 qv Terd” AT " FY AT @

7 fe@ () sitrees

Foga () sttaver &1 START Uhw % wE & T e 7 ger & forw e smar 81 7fe a8 aeerarg@e et situvers #ar g, a1 78 4+
T q&F acd e FaT g1 ST+ g S1ar faamar 1 gleaste 97 a9 uierde v |

ATTU T FIALATAT T TG FLF F o7 U T2t 327200 fFAwfaa F:4)

import java.util.*;

public class QueueRemoveOperation
{
public static void main(String[] args)
{
Queue<String> queue = new LinkedList<>();
queue.offer (“one”) ;
queue.offer (“two”) ;
System.out.println (queue) ;
System.out.println (queue.remove());
System.out.println (queue.remove ()) ;

System.out.println (queue.remove()) ;

}

SYUH FIAHH FT ASCYE
ST W SURIE STHITH FTd 3l
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=3 Frmferfr sreee frem.
[one, two]

one

two

Exception in thread “main” java.util.NoSuchElementException
<o gAY If*F 7 Aot 21 acF €, S gF e a1 Rga () 7w i i HA F T F 8, 97 T Uk THee REmr gl

Queue.remove (element) FT ITART UT<F & T AT qea FT ge & forw fram STar 81 39X 78 Terarg@s fRefie Aaver Fear &,av
g A" | *AT 21 AT AqT g "TeAd” W 24T g

F T () AT

T () AT T ST G176 o o & FCeft T 1 germ 3 forw B stmar 21 7fe 7 aweargds Refie stmem #:7ar 8, 1 ag dfn
T q&F T ATTAT gl ST=TT g "=" |9 3T 3

ATTU T FIALATAT T TG FLF F o7 U T3t 327200 fFAwfaa F:4)

import java.util.*;

public class QueuePollOperation
{
public static void main(String[] args)
{
Queue<String> queue = new LinkedList<>();
queue.offer (“one”);
queue.offer (“two”) ;
System.out.println (queue) ;
System.out.println (queue.poll());
System.out.println (queue.poll());

System.out.println (queue.poll());

STUH FIHFHA FT ASCYE

ST ZH IULIH TRITH FATT 2, A7 g6 e srseqe femm:
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[one, two]
one

two
null

o gAY 4f*F § Faer 7 a0 €, T g7 T JT W () HAT F FHIo FHA FT T FLJ 8, AT T LT 71T aTIH 301 1w € |

STAT I TATS AGRET

T3 T7 AT TFATTLAF F2AT &, AT T FATL & &I TA AT geTU 6T AT 2 3q7 1 ST 6 g7 S €, 9~ 21 =9t 8 5=
ST T THAT FAT 2

e Queue.element ():
FfT sitaver fawer g1 SITaT g a7 78 v e 2
e Queue.peek ():
At fawer g9 % 7g U e /1 Zar 81
Tre:- gt e 919 A7 qv Terd” AT " EY AT @
9 Tlerde () sitaer

uferiiz () AT FT ITAN 4fxE F 21T § U Uerde w7 9: 9T w24 & forw fB3ar Smar g | 3f= 78 awadrq@® si= §=91ad #3d1 g, af
g 4f*F FT YT T ATeTaT 5 | =997 I% java.util. NoSuchElementException faw@TaT 2

AT TH FTALTHAAT T TS(9TT L o (o7 T T IITEL0T AR o H1|

import java.util.*;

public class QueueElementOperation {

public static void main(String[] args) {

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

queue.add (“one”) ;

System.out.println (queue.element ());
System.out.println (queue) ;

queue.clear();
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System.out.println (queue.element ())

SYUTH HIAHH FT ASCYES
T ZH UL TRITH =TT 2, a1 g6 {79 arseqe fHemm:

one
[one]

Exception in thread “main” java.util.NoSuchElementException

72 g9 GTAT FATE T T () TASHT FiA H2A FT TATT X 8, qT g TF ATdT8 bl gl

g 91 () straerT

i () STV FT IUTRT ik F i & ot e & ger fomT 3% 0o a2 % forw e stmar €)1 afe 98 awaargE s S
HATAT FAT g, AT A UTeh 7 qeF qcd ATeTaT gl =T 7 = /A a7 8l

AT T FTALAHAT T TEI9TT e o (o7 TR T IITEL0T TR e el

import java.util.*;

public class QueuePeekOperation {

public static void main (String[] args) {

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

queue.add (“one”) ;

System.out.println (queue.peek());
System.out.println (queue) ;
queue.clear () ;

System.out.println (queue.peek());

S FTAHH T AT

ST ZH IYLIH TR AT 2, a7 g6 (e srseqe foemm:
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one
[one]
null

T3 g7 FTAT FAT 92 9 () HASHT FIe FHA FT TIE FJ 2, AT A 7T A <47 8, AT T Td- LT
STTAT g HedIoT
SITET H, W FE FATE FIATTGAT 9T Thd 21 o0 HIE JIT IY Ieg (A TITed 27 T § a¥fiehd 7 Tl o
o TTSST FIA
o IFATISE FA

Feft g2 dfvrat 7 dferat gt & S awar 7 deft gt €, e o & B i F qww g6 9w w1 afamaw e wae = Ay
ATFLTHRAT BT G| SETELIT  {orT UX seAftohar Fi7F |

TR Ofcr Ut T € S arar | aeft 921 8, orear oref g 36 g# dfxr #7 e wae A8t A AR | Sargew + foru e o

Tl FST S java.util TSt | IUrsy €, T T FATE ST F99 € ST § java.util.concurrent TSt H 3T ATSST FH B
qT T F, oo Ivg Wi AT U2 (Aeferied 31 Tl # avfidhd w2 dahaT &

o it A

o AMA- SR F4A

ST S SEThA T AR e ATl T FATE AT F7 3 3T aTeht FT-3ra%g FaTe 2l

SATHNT A T T 51 FAAT § ST T (% g ATHAT FTH QT Tal FC odT AT STSH A3 Tl g1 ST, AT qI-5e 134T F
RELERE

Fe Y 3 & A T A A L

SATTANT Y ATTE

T % ZT WAL % SATLLT F STATAT, ST AT AT T Tl T THAT Far g 5497 6 Fr=r = g1
Elersin) PIEREE T T Fo. ST | T A8
TE o (%) AT (%) T (E) | (£, 7, 7))
S g () e () () | T (e, 1)
THHTE | wefiE () 1 () T | T
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T AT TS T FFEE & T I (% A AT FTH T A1 HT AT g 2T AT THT THTT 219 T 65 21 ST 3

Tg STET § F ¥ TF AT TSTAT 1 g8 37T & FF T TTar 71 SITR01 ATTehy o 7318 TRITTHAT 3 67 A e § 0as
Exalll

R FmsE AR R |

AT T, Weh UL THTT ThTY 5 deal 1 UF 69g 8 o v gfeid sgfa s gar gl

STET UX U UHT Feq g O q9 T2T I F I g g1 TEh Atareeh, TR U F qoat & U At sy e § guiga G
SITAT B1 T T TT HLAAT § &l gF THTT dcal 1 GUied FLd gl g9 16T UL § Fael qedi T Uk (M2 92 T2 L Gahd gl

STAT H UY TSHF-3MeTRA 8, UX T IgalT acd 0 & SS9, AT dcd I 91T &, AL dcd s 1 I¥ §Ufed § o 361 avg |

C/C++ & Taadid, g0 & Ha< &7 STANT F%eh UL Al FaTs I F2 T gl C/C++ H, TH TS 3T FTe 6l SATFHAT § AT HT
IUANT A T ATITFATE |

STTET H, ¥ U Taefier &9 F Ieqe a9 A7 U 9] g1 AT U sfisoiae FATH Tl THg e FAT 7, 3 TS 37 A7 & FeAreae evh
FT AT FAT 21 H FTET § UF UL H ATSH((ET 97 AT dAfeoiae 7 FURd FC 9Fd &l C/C++ T ¥g, 7 1am § FHe sEHeea a1
A ISTEH IS Tl |7 59T 7 £

THF AATAT, STTAT ATALRT U Y AT T2 FAT § ST C/C++ § I L1 B

Element
First index (at index 8)
@1 2 3 4 5 67\8 8 - Indices
ANYNSYYN )
- Array length is 10 >

o AT AAHAT: TG FIS T ATHITT TATAT &, TH ST Fl HIAAT I TANTH AT T T T 2|

o YTH USE: TW IO TIe9 IY o v oft T2T I Y T 2

o TR HIWT: gH VX § et M2 st & acal &7 9Ufed F% 9Fd g1 Tg TISTEH I¥ SIT 1 T8l aeTdT gl TH THEAT &l
T A o ToTT, STTAT § H9U 2= T STANT 64T ST & ST E==1iord &9 & a7aT 2
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STET H U F THC
Y 3T Y1 F 3T 3l
o fRTer STEHIA T
o AAETSHIMS UX
SiTaT & R srEHeEe 9
ST § WY R s+ & fore e
dataTypel[] arr; (or)
dataType [Jarr; (or)

dataType arrl[];

SITET § TH TR T TEATATIT

arrayRefVar=new datatype[size];

STTET U FT IS

ATTU STTET UL HT T ISTE01 26, AT 27 UL HT TN Fd, Teae Fid, TATATres F:37 AT T8 F:37 o7 7 2
//Java Program to illustrate how to declare, instantiate, initialize
//and traverse the Java array.

class Testarray{

public static void main(String argsl([]) {

int al[]l=new int[5];//declaration and instantiation

a[0]=10;//initialization

alll=20;
al21=70;
al[31=40;
al41=50;

//traversing array

for (int i=0;i<a.length;i++)//length is the property of array
System.out.println(al[i]);

b}

ST FTAHH T AT

10
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20
70
40
50

STET WX FiT Raiae ™, AT X sRfasem

TH SATAT UL T U A7 Ao, saeafaraee =i sRfruerss 7 a6 &

int al]={33,3,4,5};//declaration, instantiation and initialization
Az T| VX AT fie F:3 F fore g 3argeor 3wl

//Java Program to illustrate the use of declaration, instantiation
//and initialization of Java array in a single line

class Testarrayl({

public static void main(String argsl([]) {

int al[]={33,3,4,5};//declaration, instantiation and initialization
//printing array

for(int i1=0;i<a.length;i++)//length is the property of array
System.out.println(al[i]);

b
SYLE FTAFH T ASEYE

33
3
4

5

SITaT WX F g S s - 9

BH = O & forw St u¥ & fie off w2 @9 81 $9 9 F o1y et U acat w7 UH-US Fh (9e FaT g1 I TF 9% H UFh UL I
7T g, fo5T o7 % o7 1 fAeafed #2ar 2

£ o 3 foru iz i R &
for (data type variable:array) {

//body of the loop

}
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AT 7 T % forT AT U 3 qcat 1 e 37 w1 3areer 3=

//Java Program to print the array elements using for-each
loop class Testarrayl({

public static void main(String argsl([]) {

int arr[]={33,3,4,5};

//printing array using for-each loop

for (int i:arr)

System.out.println (i) ;

H}

STUH FIEAFA T ASCYE
33
3
4

5

qUiET OX Y SiraT § U Aty
H STAT FLOT T HASH UTH F¥ Thd g arreh gd et off gy o2 3= @ &1 97 ST &7 994
ATTT U TATHT START F0h et Tt Y =mae dwear ar F:37 F forw wver Sargew 3¢

//Java Program to demonstrate the way of passing an array
//to method.
class Testarray?2({
//creating a method which receives an array as a
parameter static void min(int arr[]) {
int min=arr([0];
for (int i=1;i<arr.length;i++)
if (min>arr[i])

min=arr[i];

System.out.println (min) ;

}



public static void main (String argsl[]) {
int al[]={33,3,4,5};//declaring and initializing an array
min(a);//passing array to method

1}

ST FIHFHA T ASCYE

3

ST § AR W

STTET U TATAEE UY T e HT G089 F3d7 8, T AT Rt U 7 72 § 09w 077 U e we f
AFLTFAT TRl g

//Java Program to demonstrate the way of passing an anonymous array
//to method.

public class TestAnonymousArray{

//creating a method which receives an array as a

parameter static void printArray(int arr([]) {

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

System.out.println(arr[i]);

}

public static void main(String argsl([]) {
printArray(new int[]{10,22,44,66});//passing anonymous array to method

H}

SYUH FIAHH FT ASCYE

10
22
44

66
e ¥ RefMfr i)
TH SATaT § Fure F v u) ot fed w57 awd §)

//Java Program to return an array from the method
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class TestReturnArray{

//creating method which returns an array
static int[] get () {

return new int[]{10,30,50,90,60};

}

public static void main(String argsl([]) {
//calling method which returns an array
int arr[]l=get();

//printing the values of an array

for (int i=0;i<arr.length;i++)
System.out.println(arr[i]);

H}

YU FIAHH FT ASTYE

10

30

50

90

60

N ETH A3 NE T3S THIAT

TfE U FT AT |, VY Q1R & FL0a< AT UL FHT I Fd 0T G0 AHE T FT § v a7 agaa 7efe (SEuH) uF U7 2o
A3 AT TS TaReer T |

//Java Program to demonstrate the case of
//ArrayIndexOutOfBoundsException in a Java Array.
public class TestArrayException{

public static void main (String argsl[]) {

int arr[]1={50,60,70,80};

for (int i=0;i<=arr.length;i++) {
System.out.println(arr[i]);

}

}}
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Exception in thread “main” java.lang.ArrayIndexOutOfBoundsException:

at TestArrayException.main (TestArrayException.java:b5)
50
60
70

80
STAT H AeISTE R WX
U AT H, T27 T 9w ST w9 s 9 (e =9 % w7 § ot e sirar @) # sufea By smar )

ST H AediSTeR e UX e # ¥ forg [Rigemr

dataTypel[] [] arrayRefVar; (or)
dataType [][larrayRefVar; (or)
dataType arrayRefVar[][]; (or)

dataType [JarrayRefVar[];

STET H TASATIAT ATISTER S UX & forg Sergeer

int[][] arr=new int[3]([3];//3 row and 3 column
ST & gRfeTEs aedierEieme 3% ¥ fAng SargT
arr[0][0]=1;

arr[0][1]=2;

arr[0][2]=3;

arr[1][0]=4;

arr[1][1]=5;

arr[1l][2]=6;

arr[2][01=7;

arr[2][1]1=8;

arr[2]1[2]1=9;

STAT H AeAISTSH A T ST
HTTT 2 TTEHIAE U & RFIT e, TAATIIE e, Tforaerss 3 =i iz w2 % forw aver sargm 3@

//Java Program to illustrate the use of multidimensional array
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o7/

class Testarray3{
public static void main(String argsl([]) {
//declaring and initializing 2D array
int arr[]1[1={{1,2,3},{2,4,5},{4,4,5}};
//printing 2D array
for (int 1=0;1<3;1i++) {

for (int 3=0;73<3;J++) {

System.out.print (arr[i] [J]1+" V)
}

System.out.println();

SITaT # 99 WY(Jagged Array in Java)

Tf3 g7 2 I U¥ | foruw deay § w9 797 7 2, A7 TH S U F Y H SET A4y 5| 67 aeai §, 7 A s & gy Aot

#¥ T Tl B

//Java Program to illustrate the jagged array

class TestJaggedArray{

public static void main(String[] args) {

//declaring a 2D array with odd columns

int arr[][] = new int[3][];
arr[0] = new int[3];
arr[l] = new int[4];
arr[2] = new 1int[2];

//initializing a jagged array
int count = 0;

for (int i1i=0; i<arr.length; i++)



for (int j=0; j<arr[i].length; Jj++)

arr[i][J] = count++;

//printing the data of a jagged array
for (int 1i=0; i<arr.length; i++) {
for (int Jj=0; j<arr[i].length; J++){
System.out.print (arr[i] [J]1+" V)
}

System.out.println();//new line

IILTH HIAFHA T ASEYE

3456

STET WX T a0 419 F47 8§72

STTET H, UF WY U sAisoiae g U dfasae & oI, U W] Fere 71 ST g et A1 Sewe e () e () FoE g7 7+ 92 I
ERISIER A

//Java Program to get the class name of array in

Java class Testarrayé{

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

//declaration and initialization of array

int arr([]={4,4,5};

//getting the class name of Java array

Class c=arr.getClass();

String name=c.getName () ;

//printing the class name of Java array

System.out.println (name) ;

H}
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STUH FIEAFA T ASCYE

I

T STET O T T a9 ST

o fRreew F/Te % UaRTdY () H2IS g7 UF UY 0 g6 § FHIdT T Tl 3
TRt AoE F7 Hea

public static void arraycopy (

Object src, int srcPos,Object dest, int destPos, int length

)

STaT § T U & Iiaferd s91r 1 Sarg

//Java Program to copy a source array into a destination array in

Java class TestArrayCopyDemo {
public static void main(Stringl[] args) {
//declaring a source array
char[] copyFrom = { ‘d’, ‘e’, ‘c¢', ‘a’', ‘', ‘£, ‘e’,
‘i’, n’, ‘a’, ‘t', ‘te’, ' };
//declaring a destination array
char[] copyTo = new char[7];
//copying array using System.arraycopy () method
System.arraycopy (copyFrom, 2, copyTo, 0, 7);
//printing the destination array

System.out.println (String.valueOf (copyTo)) ;

)
SYUH FIAHH FT ASCYE

caffein

SITET ® T U T FAMAT AT

o, STTAT UY FAEaA Se0hT &l a1 FAT 8, 0 SITAT UL &1 FAE a497 96d 2| T2 g0 Ea-srsHeee U 7 F04 a9 g, ar
g STET UX AT Tl FfAfrf™ aqrar 81 6T 9a9d §, Tg ATEdad® o ol T R Ao, Y g6 UF Hed[STSHITe VY &7

FA T 2, qT T STAT U AT At Tiaferi™ a=mar g S o & & =g "eat i sfafefs a=mar 21
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//Java Program to clone the array

class Testarrayl({

public static void main(String argsl([]) {

int arr[]={33,3,4,5};

System.out.println (“Printing original array:”);
for(int i:arr)

System.out.println (i) ;

System.out.println (“Printing clone of the array:”);
int carr[]=arr.clone();
for (int i:carr)

System.out.println (i) ;

System.out.println (“Are both equal?”);

System.out.println (arr==carr);

H}

STUH FAFH FT ASTIE

Printing original array:
33
3
4

5

Printing clone of the array:
33
3
4

5

Are both equal?

false
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STaT § 2 A 7 I

ST UF T3 IETZY0T o o7 aT Afeer Sirgar gl

//Java Program to demonstrate the addition of two matrices in
Java class Testarrayb{

public static void main(String argsl([]) {

//creating two matrices

int all[1={{1,3,4},{3,4,5}};

int b[][1={{1,3,4},{3,4,5}};

//creating another matrix to store the sum of two

matrices int c[][]l=new int[2][3];

//adding and printing addition of 2 matrices
for (int i=0;i<2;1i++) {

for (int J=0;3<3;j++) {
clil[Jl=alil[J1+bI[11[31;
System.out.print (c[i] [J]1+” )

}

System.out.println();//new line

}

H}

IUAH HIEAFHA FT ASELE

2 6 8

6 8 10

STaT § 2 AT &7 Afcafeasha

Ffere O F ATA §, Tg ST F UH-U<h qcd i 9T & QO AT S § g % waw At S A i T gis & "we S
TEHAT 2

|

LS I S I
LEY R S I
Wby —
LY
Y D -

" J
Matrix1 ] 2 Matrix2
: |
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Matrix1 {1+{2+1? {1+{2+1? {1+{2+1?]
. 21422423 21+22+23 21+22+23;

Matrix2 | 31,3233 3714324373 3'1+3'2+3'3J

Matrix1 6 6 6]
* 12 12 12

Matrix 2 18 18 18J

Arzw 3 Uit ofiT 3 Tl 3T STSEl T 0T Fe o orT U 99l 3aTe 36|

//Java Program to multiply two matrices
public class MatrixMultiplicationExample{
public static void main (String argsl[]) {
//creating two matrices

int alll[l={{(1,1,1},{2,2,2},{3,3,3}};

int b[][1={{1,1,1},{2,2,2},{3,3,3}};

//creating another matrix to store the multiplication of two

matrices int c[][]=new int[3][3]; //3 rows and 3 columns

//multiplying and printing multiplication of 2 matrices
for (int 1=0;1<3;i++) {

for (int j=0;3<3;j++){

cli][31=0;

for (int k=0; k<3; k++)

{

clil[Jl+=alil [kl*bI[k]I[J];

}//end of k loop

System.out.print (c[i] [J]+” “); //printing matrix element
}//end of j loop

System.out.println();//new line

}

}}
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STAUH FIHFHA T ASCYE

6 6 6
12 12 12

18 18 18

srdaf |

TT AT A1 FLA A7 9 g TH UF A% w7 § syafterd A7, T U qeoft ST Ter 93=r #1 org fBfee aiShir amde #7 s
T TqHA 8, ATHT TLIT0 FH F FH T8 a1 7 360 a3, a7 Fevg #1 afFas s &9 91 w3

farfrer aifén vamivam €, ofiw 3 99t a0 =9 F F97 721 31 g9 AT T ITF THT IThT AT FA F o Sfeear i 77 T|@_ %
form o =i Faer s yadi| Fear g

AT AT TET TSRS i T BT off e & 9ot 98 8, AR 28 SAH | Fw R GRiord FRAT § AT T § AT HgraaT w6
orT wadr o\ i Haw Fore:

o FEAHC

o HftwaT Al
o frerRemHE
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o Hats

o fEwar

o FTAT H AT |

SRR LR

o AT ZHT HiE, gH g qF acat & Frft ff et o g i gorr #d € 5 a6 a7 gew 99 e

o {OT T | FI ST GAFF I TG ¢ FSTEF T2 F1s FH H1 721 2
o UL T AL AT ST SALFATHT % forw qeaergw w7 & B Srar &, ofq § g9 919 Uil S UF FHEg 9 g 2l

390 T TRIREH FT IIEL

AT TF ITET o AT T FIE TANEH T THAT 2| /I o T AT 919 U FHag 9ol 2[5, 4, 14, 2, 8]
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o UEAT FTTHATIRT [ATIRY: TRt ATHATORT 9T 0 = 4, ST 5 F w9 g, THW qe0fy [5, 5, 14, 2, 8] a9 ST 8, S & g9
STEATT | g € §F HTH T O i U2 TG g Y VY [4] a9 ST g1 5, 14, 2, 8]
o TET RS AR THL CAHH T A = 14 ST 5 T 778 ¢, THIe Toil #1349 g1 SIS 3| 0" 720t = [4, 5, 14, 2, 8]

o LT A AR TEY GERH 92 9 = 2 ST 14 F GreT §, Tqiew 92y [4, 5, 14, 14, 8] 99 ST &, {2 2 5 F Frer
BT &, THfere |3t a9 STt & [4, 5, 5, 14, 8]. TR & 2, 4 & FreT &, TAfarw @2l [4, 4, 5, 14, 8] a9 ST g1 59 2 g7 0¥
=T AT § TEH, T 2 F 07 THH T2 TEd § AT UL [2, 4, 5, 14, 8] A7 ST El

o STefY HeaE EAGRT: ST HEFE U AW = 8, THOT A0 [2, 4, 5, 14, 14] 59 ST 2, TR 8 5 7 72T grav g, T 8
T 14 F T 9% T S G0t 99 STt § [2, 4, 5, 8, 141 3% guTT 72uly o g 2

SITaT S99 gi¢ (Java Insertion Sort)
e Taig AT T # 294 i 1 FEieaad oEd 90 A8 @
o U Sfaw aF F oI g e | W F, T 9 % o 3T #

o STd FH A I BT AT H FEd 2 A1 TH GIA H A= ok (70 I AT gEL AT H T FL

o U YAl AT T TF IGAd LA I AFLTFAT & T a o g7 OF T=hieh 9% 7 g1 AT gH Tl 7 qoF AfarF 7 fer sirw, z=fory
ZH T8 oI STET 37 3 T FT ITANT HT TR E

SULIH ST ST qed fEgel % e o% Srar § el |iE w1 wrateaa agt T i )

package com.journaldev.test;
import java.util.Arrays;
public class InsertionSort {

public static void main(String[] args) {
int A[] = new int[10];
populateArray (A) ;
System.out.println (“Before Sorting: “);
printArray (A);
// sort the array
insertionSort (4);

System.out.println (“\nAfter Sorting: “);
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printArray (A);

/**

* This method will sort the integer array using insertion sort in java

algorithm

*

* @param arr

*/

private static void insertionSort (int[] arr) {
for (int 1 = 1; 1 < arr.length; 1i++) {
int valueToSort = arr[il];
int § = 1i;
while (j > 0 && arr[j - 1] > valueToSort)
arr[j] = arr[3] - 1];

j—-;

arr[j] = valueToSort;

public static void printArray(int[] B) {

System.out.println (Arrays.toString(B));

public static void populateArray(int[] B) {
for (int i = 0; i < B.length; i++) {

B[i] = (int) (Math.random() * 100);

{
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ATgEF TEAT STHLe? HIS HT STAN AT 747 § 3T ITE w7 F o srseye &

Before Sorting:
[57, 90, 80, 48, 35, 91, 1, 83, 32, 53]
After Sorting:

(1, 32, 35, 48, 53, 57, 80, 83, 90, 91]

49 A1 SrAaad (Insertion Sort complexity)

a9 Tfe it Sfeerar Taw =1 Fufa % 7w O (T9) € (T2 T &Y wag @) 3T gaw gva fRafa w0 (v 2) (Rt s &
FHAE)|

ST H ST TiE Fle AR F UL % oIy U sty fashed 8 3T S| 1T a3 w9 stfasrae |té fhu sosn 3arger # for,
AT 100 FT T UL FT AIE FHIAT A1 T T 2 136 Tt 71 1 7 10 F = gim

e e i |

TIE TS T AT QI THATHT § F TF § 37 7 "Rarse v g " afaq/= a7 snaria g1

TANEH

e aof UF " RarsE UT FwiFT " venifew g e gw ugd gweT i ST-awere § AT R 81 S ST-aweaet i
THTLTT AT BT STTET 8, a7 g THEAT T a7 THTT Y19 F7 & o7 398 U 91 sied 8

Tg TR § § UF g o8 Raneda &7 TN F32e Ara=1 § Fraifead 6T ST aar € #4115 g0 7 F0eT & a9 IT-J9earet
F e 2

TANEw & fAeferfed 2 =wor gfemar & =1 7 afirq G s T 2

o fRamEE: =W =W ¥, g9 e Tt @ 2 fRet # fowiiea a2, fae awoft 1 7 &g gar 31 7 == a4t arer
it & o qaeredt &9 F a7 Srar g S T o Trarts # % o s stfers smar 0y 7 26

o FHIFHT TH AL H, gH FFAAriora UY T 1= 7 T I TS 37T Al Fq & 3T FHag U I A E |
e s wE SaEre 9wt {10, 6, 8, 5, 7 ., 3, 4} % forw wyef wet |1 wiwar fmmar g

I3 ZH STATITH 9T FEE F 9 STAd 8, AT 0 & T @ 1o R 1 g T F2oft &1 27 fgeat § qaeradt =9 & fFarfsa B smar
21 U T ST 1 T ST o 7=, 7Sl THRAT TR & o STl € 37 e e a0 UY 0 9799 T91 H7AT % F7 27 g
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FETIT

FTATAAA % oI, g0 U 7ot 1 Faer o S 2qqe UY $fiv s0fy dars A1 9796t & €9 § odr g1 Tg UFh TIradi g g
T g8 SeTe i qaeradt ot it smasaerar 21

TS ot st & 5 o/ U2 &1 ars 1 & 3 7g 99 a9 o STt 9 ’reet & forw, qeEered st freare i o

AT HTH o fo7U, g0 He qAehiT ITH Fd @ 3¢ &1 S U a7 & [ 3% ]| FiiE $F 7 a9 a1 37-aeeft & form
AT =T H FET AT &
public static void mergeSort (int[] a, int n) {
if (n < 2) {
return;
}
int mid = n / 2;

int[] 1 = new int[mid];

int[] r new int[n - mid];

for (int 1 = 0; i < mid; i++) {
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1[1] = alil;
}
for (int i = mid; 1 < n; 1i++) {
r{i - mid] = al[i]l;

}
mergeSort (1, mid);

mergeSort (r, n - mid);

merge(a, 1, r, mid, n - mid);

T 20 ST HF9I &1 el Fd & ST T 3T a1 ST-ATC0 3T 291 3 FTe0ft 3 [t o 3fq gEehish oar g
TS T R ST-ATLO(T 3 qeat il Ueh-Ueh ek AT 2T 8 A B aed i T Tt § T&ar &
ST g T U SU-HTOll 3 3T T UgAd ©, v gH " o 9 I Fid & eAqe areft § widy et o e gw sifow wwneas
aTeoft fier T2
public static void merge (
int[] a, int[] 1, int[] r, int left, int right) {
int 1 =0, 3 =0, k = 0;
while (1 < left && j < right) {

if (L[i] <= r[3]) |

alk++] = 1[i++];
}
else {

alk++] = r[j++];

}

while (i < left) {
alk++] = 1[1i++];

}

while (j < right) {
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alk++] = r[j++]1;

FEFA & T T e

@Test

public void positiveTest () {
int[] actuwal = { 5, 1, 6, 2, 3, 4 };
int[] expected = { 1, 2, 3, 4, 5, 6 };
MergeSort.mergeSort (actual, actual.length);

assertArrayEquals (expected, actual);

}

Stfeerar
o AT A1E U AT U 8, 272 ST{eadl & Mefered [aerad! gae % €9 § =76 (6T ST 96T 8

T()=2T (n/2) + O (n)

2T (n/2)awa & A GAT g TX T KT Tl H3 3 {olT ST-AO ST A1 (TF) 2727 HT qIE B F o7 a7 g

T B9 T, 9T Ffeaar O(nLogn) T AT JTUSM)

Tg FIE G, AT AT qEqH qIH F o7 qg7 & FA0F T2 gt qeoil w1 27 § fFarfora w3 & {5 e som)

TATIEH 6T T FHITFANET 3T () 8 i g0 e Repfia wier § ey 03 597 w8 2

i it 4y X |

frrte U Aifes venies g, ST e -ue-aiaa gia &7 919 327 727 81 366! sitea O(n log n) Stfeerar g & 78 ffdw = &
T2 2T AiegH & T gad srfers ST o ST arer |HifeT TeiieEs § § UF g

g AT T@AT Hgea Qo ¢ % faeie v fRuv vemfiam 921 €1 us o aifér uemfiew uF uemiven § St a9+ 919 a1
FHAE AT3TYE I A F BETE 3 S ¥ T q= A Rard 39 A

TAYE GHAT 1 T9ae qTHF qcd g7 &7 IT-G=a1 # AT 361 7 2; U I0-g=1 o fiae & offes aaa Tai § & ga Mae &
Afer qeat AT g1 A TiHaT Ted SU-T & forw Trgers ST gl
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o |, woft e iy 12 su-giat i arseqe a9 F o B g 9 )

TRTTEH 90T
o TH A H UF A IAC 8, [OTH 9 Fgl ST g TH ZHHT STAN AT HT & ST-Fr=at 7 o w2 % o F

o THW L F AT AR qHT Tl A1 TR & SHafedqd F2d & - Bl qod a1 0 S8 AN T@T SATaT &, A T80 918 oif | a8 7+
et T TET STAT g1 37 =207 % a7, g7 T sifaw Rafa & g1 78 Ageael faarse =70 21

o T IYLRH AL AT fUae F AT Y ¢ AT IT-FAAT T [ALTAAT T & AW F &

& RaTess U Figk TN &t a3g frde @mirias 7 § T [Eadt TRy §
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o v " T8 aTg Sa-Toft (3,4} ¥ forw 3 v offt F = F 99 g g,

e 3T FHFFIS IA TSl &
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public void quickSort (int arr[], int begin, int end) {
if (begin < end) {

int partitionIndex = partition(arr, begin, end);

quickSort (arr, begin, partitionIndex-1);

quickSort (arr, partitionIndex+1l, end);

AT TSI () W & a7y ST w6 ATt F o, 7 weee o ao # o % w9 7 Far 21 {5, Torw qoq i = Far g 6w it
IEHT /I FIeT 2 91 39 {99 F T8 ¥97 T 24T 2

FArTS o ofq %, o7 | T F G qcd THF ATS AT B @ oM I F T2 A qoF THF qTE A I 21 g S+ sifaw wnag Rafa #
g o e =9 Rafa &1 Alerar g

private int partition(int arr[], int begin, int end) {
int pivot = arr[end];

int i = (begin-1);

for (int j = begin; J < end; J++) {
if (arr[j] <= pivot) {

i++;

int swapTemp = arr[i];
arr[i] = arr[J];

arr[j] = swapTemp;

int swapTemp = arr[i+1];

arr[i+1l] = arr[end];
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arr[end] = swapTemp;

return i+1;
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| jvariableName = null
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2| object] == null;
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e Ffiueer S| (variableName) == = (null);
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&
pject 18 null “);

3. 47T F forw U o aAT % forw " TR(if) " FAT F TANT FY| SASTE T TR0 UF oI (T AT FHA) WA N FATT SN FAT
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Object object = null ;
if ( object == null ) {
System.out.print ( “object is null “);

}
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[~ synchronized method ()
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3 while (method()==null);
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£}
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synchronized method ()
{
while (method()==null);

method () .nowCanDoStuff () ;
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class Size

{

static int[] numbers = {1, 225, 231, 4, 675};
public static void main(String[] args)

{

int size = numbers.length;

System.out.println (“"The size of array is : “+size);
}

}
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SimpleDateFormat sdf = new SimpleDateFormat (“yyyy-MM-dd”); //For declaring val-
ues in new date objects. use same date format when creating dates

Date datel = sdf.parse(“1995-02-23"); //datel is February 23, 1995
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sdf.parse (“2001-10-31"); //date2 is October 31,
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datel.compareTo (date2); //datel < date2, returns less than 0
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System.out.print (datel.before (date2)); //prints true

System.out.print (date2.before(date2)); //prints false
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System.out.print (date2.after (datel));//prints true

System.out.print (datel.after (date2));//prints false
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System.out.print (datel.equals (date3)

System.out.print (datel.equals (date?2)
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Calendar call = Calendar.getlInstance(); //declares call

Calendar cal2 = Calendar.getlInstance(); //declares cal?

Calendar cal3 = Calendar.getInstance(); //declares cal3

call.setTime (datel); //applies date to call

cal2.setTime (date2) ;

cal3.setTime (date3);
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System.out.print (call.before(cal2)); //will print true
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System.out.print (call.after (cal2)); //prints false
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System.out.println(call.equals(cal3)); //prints true: call == cal3

System.out.print (call.equals(cal2)); //prints false: call != cal2
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long timel = getTime (datel); //declares primitive timel from datel

long time2 = getTime (date2); //declares primitive time2 from date?2
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if (timel < time2) {

System.out.println(“datel is before date2”); //will print since timel <time2
}

else{

System.out.println (“datel is not before date2”);

}
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if(time2 > timel) {

System.out.println (“date2 is after datel”); //will print since time2 > timel
}

else{

System.out.println(“date2 is not after datel”);

}
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if (timel == time?2) {

System.out.println (“the dates are equal”);

}

else{

System.out.println (“the dates are not equal”); //will print since timel != time2
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