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ot Toh. TS, V. o BT DTS & foT0)
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ST TUeh g5 oldel WanfAer odedst & 3 g7 gt smar i sofar @
Ty IR § | TE GEcTeh 3oT ST BT I ITARTHATIN &l €A H
T fordll S T8Y & S Sirar et =red § 3R 319l TeeTerehdr &1 U




AT TTEd & TS & ST AT FATTT FHTS T & TR o] ST T 3oTeh
ST & 3T & | J&T O 2T STt §§T & AgedqoT & Teh Y S o o7 S &y
AETH A Tl T 9IS A § 3oTeh! [T Td TheATcHRT 37 T BT
ST O ThdY 8t ATl A o FTET & Y 31l ATETH F Ted ¢ | GE a1 i
309 off Fgcaqul & [ SAEIaR o oEEi @ His o favy 59 B A
HHSITIAT SITAT § dl 3eTeh! THST H 1G] an&ﬁﬁldl%‘ﬁ?é’sﬁagﬁiﬁm
8 39 AT Y 3T H o1 8 | Sogl T STl I EATT H TGHT Ig JEAh 31
& A € fOad SIET @ SI1ET 79 SETT Sar NaraeT I e 31T 379«
HTIST ol Iootadl el Teh |

Ig Y& Sfrar WanfHeTr 6T § saferw Sirar v @il eregrarell i SHET & kT
Hclord STTeler H &1 T aram & TSI Sirn & ereeraelt 8 o7 geel 3N g&eh
o 3ETEXUI T SUANT &hkeh AT 3 [haT ST Feh | 38 YEcleh Fl el
12 g H Qenfaa Far o=ar g | 9ge 911 & Jrar & fov ey 3aTs
3Heotere HRTES FEATHAIT (00Ps) T ARV T TaE]el auTel Foham aram §
FifeR 3ifeoiare 3MRTCS JTUROT F 9T STaT 7 TRne forg=r Toa & 81 §
I

STTaT T JIAFTET AREATHT T Hd Y& Y I SATARRY @R 79T H AT §9
o g |

S YEcTeh o ANAY 1T H Srar & GRAT STt arell [affiee] TeraviieT i 3eredor
gfed Iaram 17 § forgd NIATHET 379 dlfoleh af [AEdR & 39T T Tah |

TEh & T AT 7 ST 7 ST ehelel FEeFer hl SiTeTehRT & It § forerdy
RAffeT ufaat & N 319 difoe & Bae @ WanfaeT T g |

FoITH (Class) TS T 3TN hlah Teh SFTIC SoI1T ST g foraehl gradr
 3isolde §a71d & | 3T grd AT H Class 3R 39 379Tal &1 guteT fHar
AR



q&cdeh & Bed Td Aldd HET H A SAgREH(Inheritance) AR Fad
el (Access Control) T gulel foham 3T § o W@et e dgof &
T T 1S T IoT: ST 79T WA F HT Fehell § 3N 3701 A 1 el
& |IY A/IY AT T FFATAAT bl T had AT § |

ST YA H $o7YC 33T & T g AR faehed 3uersy g 3o¢ Y 39T
feram ST 3HenT 3ETEROT Higd e avTs qEcleh o 3TTSd a1 & fohaT a1 T &
|

ST H Teh Y3 (Threads ) faswmed 8t § s garT g &1 FI Tad7 §9
O Ty a1 fohar ST Thdr § | 95F (Threads )T YT 6 T TAGOT HET
At H fRaT I g |

ST & Teh 3R GIaer Srar Afed $e3%d (Java Native Interface INI)
& & H 3qcIeY & [T TG & NI fohalt qady ofadst (37 e & C
Jd7aeT ) # [ORAd s T ST H IT SATAT SIS & 1Y Tl GohdT g | INI T
qUTS GEcleh o GHd 7T & foham aram |

qEcTeh & IYRGd AT H 39dle (Exceptions) @l aueT fohar aram & foreeht
HEIAT ¥ YRR Al &l Yahsd U9 TFHCRld gsfeldl (Exceptions
handling) ST TEIT & 3T THTTT X Tohdl ¢ |

AT # Ant Teh fAATOT 30T § TS gR—IaT @ SATdT TCelleheled &t
HFATgel(Compile), Y& (pack) , f3Telld (Deploy) Td sierg#eere fanam
ST & | $8ehT TaaRoT qEdeh & dRed T 3ifde 17 H fohar s g |

g q&ash ICTP, Scoll & Teh ghelld H A SECHeX I§ ST HIcity hidenl
(Carlos Kavka) o alled oY MR & 3R g8 $o 3eeton &t sft 5@
qEceh # TaEc & & 3T fohaT a1 § | 37cl: o1 Eeh HTcilg Srdep &l [aQ
T T HIdlG, AT Il & | ST o TTYT TTYT 3elFird Z@IFAa (0lexiy
Tykhomyrov) @& silcH & Hegdl oT HT 3TINT iTeatde 3NRTUCS ST FTUROT




A frar R & | 37 @ 3Nl =@ & Y gegare A1fg AT g
|

38 Qe &l 3R 3Tl aeret & fore fgaderott & 3 off gema gred gier g
3eTch Hged Y T |

37T Y & o I8 GETeh of Sheel BT SEHT & foIv afeds U STrar W
T 37ehIG [Heh cATFA3 & RT3 & HeT&T [HeE gra |

Hﬁ?rihau RGIRECATCPa)

Tdlhld

(&

TG 39 SfiaeT & 3T Gl a83il 7 MR § TSt cawr vere R arw
AT T €1 IROTH & fob Tg U6 GEdeh 30 Taed & 319 F3f o Aol T
g

AWH 37 Y IHET BT AT a1 Y AT § ey Ooer 26 awt &
HeM3T H , JARERmeT & 3R wode F e 3adr ufafes 3ma arelr
A3 &A@ 3R gl R 3eyd har |

# 319er FATeis il v T Furel g it 8 gegare AT e §
fh 3eTeh ATTERNT @Iveh GRUTH 58 JEcTeh o & H 37T & HHA TEIA & |

AIhET 3MTeilh HHAN Tshalel, Feldid, ¢ GfierE faeafdcareg & e
ffeeT s 9O & H Wcdtesl fFerm 3R & 3rder forger & ufcerm T 3K



3T G 3R HISH THA Ig Trdh F & A T¥dd ¢ | 37 HawR R &
IhER 37Telleh HHR Tshalol Gﬁﬁqu g YeadTE TriTiﬁ?rW?lTél

#H 3 Y A R A 39A ATl A el Wraehed, TGAT AMHAH
Tcol Aaredd Ud G A1 Afed AR AarEdd &l 30 FgaeT
SHGETR MM & AT agcl 95l Uergdre &l § |

TR & 3HTH Tsta # H 9= Yol AT IRl I7 FART 3R o
yﬁwwa@wﬁmﬁ:%ww*ﬁmwaﬁél

AT FAR Wbl

faygg=h

N

T T avg T
HHTH FHS
1 3ifestore 3RTes wanfAT (Object Oriented Programming) :
sfderd (History), Waeliel 31X OOPS el (Functional and OOPS 4
Paradigm), ~ Ueehioold=l  (Encapsulation), $eigR<E  (Inheritance),
qifor s (Polymophism), OOPS  grsgr@ell  (OOPS  vocabulary),
3iTeatere (Object), IRATEOT Abstraction, FeIre I TRETST (Class Definition)
2 Srar v 9R=F ( JAVA Introduction):

SITaT ToehH (Java Platform), SITaT QETTAIT HI JUH 3GI6I0T (First



10

11

Example of Java), SITdl Utellh?ldl Sdolddc HASThe (Development
Cycle for Java Application), AT WISd AT (Creation of
source file), ®H WA HI HFFASA T (Compilation of
source file ),UfFHFIHEA ( IA) FIAT (Execution),Javadoc
3UMAAr (Application of Javadoc), &8 BT (Basic type),
aRuseT (variables), foleled@ (Literals), #Ece (Constant)

TFg9er (Expressions):

vdAfes  iTWRed  (Arithmetic Operators), ReEd 3T
(Relational Operators), f9e dga iTWed (Bit level operators),
difolehel  3TRed  (Logical Operators), f&ar 3HMed (String
operators), @IEEdT (Casting)

HeId TeFa (Control Structure):

The if control statement, Iteration control statement, s&
Us #feeg (break and continue), g &gl TeHAe (Switch
control statement ), W (Arrays), HHIS o3 HEHCH (Command

line arguments)

FardsT(Classes):

&Eghel (Constructors), AUS (Methods), THNT AR Thiaderd
(Equality and equivalence), ¥fe¢e 3T AFR (Static Data
members), ¥feHh AYUS (Static Method (IT Class Method)), Tfewh
UCelloheleT(Static Application), STl #Fad sARITESAA i(Data
Members Initialization), a8 (Keyword) “this” , FTAFH A
FollH (Complex Number class) Ueh 3GIgIUT

seReT (Inheritance):

FHECHeT  (Constructor), HYS (Method), Instanceof and
getClass AUEH, Yohod (Packages)

TFAH FEIT (Access Control):

final US abstract, W(Polymor‘phism), FThy
(Interfaces), TaHTel (Exceptions)

$oTq4c AT3CYC (Input Output)

§i8c 3IRUCs TIH (Byte Oriented Streams), Buffered Byte
Oriented Streams, 3CT ¥ &3¢ 3INUCS TEFT Data Buffered
Byte Oriented Streams),¥FeX 3NRUCs TFT  (Character
Oriented Streams), Q%Ug's"sﬂ'g?(standar‘d Input)

939 (Threads):

AeehlIssl AUS (Syncronized method), d¢ 3R Afews (Wait and
notify), SIR BIsed (JAR Files)

SITar Afed eTHH (Java Native Interface INI):

15
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32

52
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Afcd AYS Hr IRHWI(The definition of native methods),
fzaRe Weed IR Rear a@{\ (Numeric parameters and return
values), &3 &1 YIWT (Using String), #Ald Tfewd AYS g Al
refewh tﬁ?&'ﬁf Tefed I 39T (Using non static method and non
static Fields), TerATHT Tfeh Hres (Accessing Static field),
C ¥ static @l AUS FH HId AT (Calling non static Java
methods from C), C ¥ static AT #YS &I FIfeidT(Calling Static
Java Method from C), C & STET constructor @Y el T (Calling
Java Constructor from C), Arrays @I 39IIT (Using Arrays),
3Ydie (Exceptions),Tec (Ant),Tec HI Ygell 3cleXdl (A First
Example of Ant), Woidc, TRACH , T, Tlarde 3R Uradist:

89
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sfasr (History):

Ig Thdie 38 g O fordr a0 § T 319 &1 v S8 00Ps fo&err Adee
¢ 7 Object Oriented Programming 3 31df §H & Y& H S8 00PS
ToIEeT | SITar et &, e ST & 3R SITar SersaT Jeft gTSad} Clehid W el
W%Iuﬁw%ﬁ:m%ﬁﬁ%&mdlﬁqu S Tellel
Hﬂﬂﬁa?ﬁ% W%%I‘UGr‘aphical User Interface(GUI).

STAT Ueh  O0PS oladef § 31d: SiaT #H ramA for@el & Ugel g5 00PS I
IS AT lT 3Taedsh § | IS 39 C++  WNTHT et & o o &l
Hehell § o] T 00PS & AT & SITaT H WanfHar wgh g Hehell & Fifeh
STaT TR 00PS olddat & |

SITaT &l Ueh T G T 3ifeoide 3T giteahiur (Object Oriented
approach)%ﬁmﬂﬁmmmﬁlmﬁmﬁ%a@m
R & TRee] AT W & Forw 31Toent 3ffestare T ST HIEAT & e |
7% FeI T STrar 7 $o fAAvan Ffee va aisghd § o #edr Afser | 75 o
HT g R SfaT =T 9§ 8 3T & | St & diane forge & fore e
T SATeAAT HTaT* §

g. WW@@W%WE@WCRSSWETW classes
3R Hepst AUZH IATaT STUHC fhe (IDK) & T H 1T H 3TcleY g
3R
STar s gRIASE YT aXa g |
. H¥ YN F iTsolde 3NRUCs e H B & iR Fs o
e
grar |

3UYF AT & & Tgell YoAldl hidAh & T TIed AT ST Hehell & | T6T
ITE 3MATH =1gT & b Teh 3TTOT UHINA dodal o folT FHT FF IRT class
ATSSY T ST ST | ST H 3YAeH AT AT ol 3 &TAAT &l HEel I 319
T AfFAATT G 3R 31T 3curesT T dhd & |

G oAl T shideh &I A Yo AT [ohdT ST Fehdl & Fifeh Teh EIel SATaT
WA T Y f9=T 00PS F =T8T fohaT T TehelT & |




wereleTe 3T oops 3TEeY (Functional and OOPS Paradigm):
U Teh HAEET forash foIT diame for@err § &1 st gl AR W)
abstraction level WX &H 3Ucley TATYAT T I0AT Fd & 39h oG
problem @I decompose &Id g 3R 33Id H problem @I AT
(organize)®d & 3¢T8I0l %WWWW%W%H@W%@M
Y BISHT ST SHE A U X & 30A foha forg aeq #r oIS 78 gaAry
TTAfASHAT W AR HIAT & | TgT §H FHATYT I 3T aXd & | I T
dcal abstraction,decomposition 3R organization & T& AT
paradigm Fgd & | WWWHH@WWQWWW
HeRa & |

0 AT & folv §F Teh 36TeX0T ofd ¢ foh gl R & HIYTS ST ¢ Ife
T HeleTel WITETH & 3THAR &H, HBelel STel X Ve &hld & al &b
RaTT & ITAT IARI | TBT I Bl STeT U UFe hl AT &

On abstraction level: SHH §H AT & AU & foIw 37 Ufshar &r
TSIl FATdl 8 ToTeeh SaRT HATHT THelaT | 3uderd 3eTeXvl & 38R SR
$I TATTI, hd I & [T TS sl Teh hdl 31 |

On decomposition level: Jg IX gH WATHI FI TH BIT BIC AFT H
s & ToTeTehT Yeeret Tl & 81 eh | STercd 3T610T & 3TdR N &l
T T1sC ¥ AN UisC ah hd TaTdr | S eeY # 8 AR gsd W | HE
3R el §H R Ushal AR Y& BT | 58 TV 7 HeFerel F11d & |

On organizational Level: 38« §T¢ §H Sold gU heRlel &l faad &
feare & T X § | BRI T hicT e, AT I IH A o IlhH
oY T & § | Tg §ANT QRO aedT § TSIHH § STeT &l 37 AsH &
37el9T TWA 8 TSI AYS T 3TN §H 37T A ATATNE A o AT A § |

g fefener Aaet &7 dleT =187 & 3ell IRRYTT H Ugel & & aR H
AT dX WX TR aa § 39 a1 gH cfthey W [GaR aXd § $Hd gA
AT A 3R A §H aNd # FR T | $Hb d1G §H 38 a1d W [a&qd
a0 W fGaR & & ST That W1 Wit FI ToIT it Sera 81 &, T




H Tehol o [T SleTell ST 31fE | S8 16 §F Ueh 37lEel aairdel foras
&H Sa1edr 5 g THT g7 &gl g9l | 3ifeade 3NMRUes I &1 Ig Th
TIET ¥ | 78T 9T Hfeaiae 379 7 sedae a & |

On abstraction level: ¥gl W §H ¥AdT TolcH (Objects) SiT Ueh AT
FIH Id & & T H AT & | ST SR, §H, ol S oIh SIlaT & 3G |

Oon decomposition level: Jgl W gH faffice UbR & 3feolded W
faram & § TSieTeh 31eTHR S h1a T 3TeTaT 3efdl i ¢ |

On organizational Level: gl U< g 3TaTehdl HJER 39GFd &
A gAe 3fTeaiae g & |

3iTeoiae 3Rues dos (Object Oriented World) :00PS
Rfgad (paradigm) #H IEMAT & GiRCHIT F 3ifeaiae HRTUCS ofsdst Hi
3MaeTh ®4 F ofiel g & HgcaqUl Td FOse TAAVATIT T Hgrgar &
QI G AT | SH TUROT F 93 §T H RIT dos Uleoldd Hl Alsd
FelTel H 3YITT P ¢ | 3R T A=At TR0 ¢

o TehTeg o He (Encapsulation)

o 3AeREH (Inheritance)
o QYfarAETA (Polymophism)

sad fAfgd fAAwar § abstraction. 38d §H 14T abstract €89 3TeT
(ADT )& ool d d & |

TehTegdd (Encapsulation): gt a5 o fomar § 6 g7 R & srarer
ST I8 & | Encapsulation &l HS & flT 7 R & TEARIT F oid &
fordY off PR & IR T & F 1Y A1 ¢ 3R g dT FA1 § I§
Encapsulation ﬁ%}lﬁt gﬁ@uﬁﬁ@wﬁmﬁ%%wm
3T 18T ¢ foh TCIANRIT T dF hd HIH FIAT ¢ | §H ATl ¢ o IS g
TN & ) 7 & H AT o FR Tee W 7 el iR afg gA
ger & faudia f&em # gAY o ®R o%e TR% Hg SNUE | TET 00PS
Jurfead (paradigm) & 3iTsolee FEelal & | & SHHT HATedsT Sllel fo=T &1
39T T Fohl & |




EGRAT &7 o 3iisoiere # 3R o 9gd AR IR0 Jeafeiigd eotred gl
g SdH ¥ U @ 39T state, behaviour, interface 3R

implementation 8T § I interface FR ISAT Fl AgT UdT &ldT § W
EEIRAT T Fd TATAT § Tg IAT giar & |

00PS # WA HIALM gicll & b implementation I FUrT S AR
interface @I Encapsulation & Rl 3dITqd A § |

SIeRed (Inheritance): 00PS 3TN dise ¥ SeiET ¥ | ST EA TF
3ETEX0T ¥ §HeId § | Ifg 1S afdd v Qe oY wlear § 3N s
aRTEAIT & AT e &R AT st T & #721 7gT e § afesh 3qA
FUR Hich HS AT SIgH TR 1 IYANT HIAT § | 00PS &I reardell
3JAR SAFA B T el B F 8T 3MaTehcll AR T & | 3R g@x
el H WA T I TS (Extend) AT § AT WA B § SgRC Fleh
TT B UTCT h{ar & | OOPS & Tah 3TE2T § S Ugol & 3ToIt8 IS § 3oTh)
QeT: ST GUR & ATY 39T foham S |

X SR U I3 el & 30T ¢ foh qXeT AT 5o oY 1S &l FUR &A1Y oT:
3T fhaT I | 3T AT F I glall & AR ITeldr gled T TFHATTAT vl
gl STl § Fifeh 8 Tgol @ TR fAd HIg S Igel TEC g1 Johl & T 3uNaT
A |

Q’IﬁﬁTﬁTFJT(Polymophism): polymorphism Teh Ik eUeg § STHI
3T & U AT 3R 5 B | 3R T FROT § fh 38 AHSTT 3T T80 & |
SH gHST & [T g7 U TeidAfes FR FT 3S8I0T ofd ¢ | 3RS aR &
R & e w1 g1 € grsa, Radt 3R agget | 383 o9 Rawt fraw s
g dl SR 9IS Toid & 3N S 7gget TR oFTd § o R &l Solel [SHehaiee
8 ST § | 3189 & g version 3Uaed § | 3R 59 gH 3159 TR} 91 § o
R T g IR & 3TaR ImerAfes g fved AxfaeHa a8
dg aXd ¢ & 38T F P AT version 39IET gm | TIfATHS 3sa
version mm%ﬁ?aﬁ%lymophism WFIT%I 3d: gH g
ohd & & 9 $R 35d TR T GgFdar @ 3 I 3R A § a9




Polymophism @T 9reledl @dl ¢ 3R o9 Rad i & @i ol § a9
Polymophism sTgl TG@TAT § |

Polymophism T TERIAT ¥ 3iTeaide & S¥CH & cTdgR (behaviour) &l
3] e (customise) T ¢ |

g 3iTsolae 3INUCE des H |d & | Aleoide AIRTES WanfHT paradigm
Teh JATH & ToIHd Sheged SaIed &l HgrIal & dos &l HHST T Heh |

00Ps eMe&Idell (0OPS vocabulary): St 0ops 31X 00Ps @I HranfHer
UG ATl 37197 AT § 3&T8LUT & hiX U 00PS H UfhaT(Procedure)
S 761 & F6l W class, AYS § | T gAY 3a0T ¢ T 00Ps Wama
abstract 3TeT €89 & implementation & Encapsulate #d g 3R 39%
interface @l class & 37cc dell o, [SHET HId & |

Ush class o Th H H¥P ST oI Thd o | Th class & SECH &l
3iTeaiee Fgd ¢ | 8T 3isoiae &l 31GEAT (state) 3R TIGgR(behaviour)
BlaT g | Ueh 3ifsalare &l state ol €T H TN IdANT (current) Jeg &
frer Toa & | 3R behaviour & class &I 3F ¥ AYUS ¥ AdTer
Tord ¢ o ad @ 3iTeoiare oY ST 31T ¢ | S8R abstract STeT 89 HI
S9 class T super class #T class AT subclass & Echlﬁf Rar ST
HhdT g |

JiTesige (Object): 00Ps F FranfHer a7 STaT W@ ¥ Tgar & Jifeaiae
I FHASIA & |
g oIl 92+ ¢ 3iTsotdre FAT § 31 STHT 3TITT & 8IaT & ?

S 2= HT 3 TE g 3ERATEl 6 & 37eJaR fole=T gl :

3iTeaiee Uah STeT TI8Y T 3¥eiy ¢ 1379 &8 A5 3eor & ¢w@a § f9gd ar
JhR & 3iTeotae I BFS faram aar § | IgolT 3iTsaide § S foh integer &T
ST ¢ ot A1 happy ¢ | @W#Wsﬁﬁisﬁd&?ﬁﬂwd\
& U & 3CNAM! I & I8N 39 ifesiere &1 A |




g 3ifestee §A abstract SET CSUY(ADT) & SEH Tl § T8l &H
abstract 3TeT TSY(ADT) Person &l ST dalld g 3R 3THI oTH man
4T |

int happy; /| T€ integer & ¥ ¢

Person man; // I& abstract 31T BT (ADT) &l ST ¢

sy gH sy fAerel Oohd § T Ugell T integer 89 &l § ST SiTar
H 39crey AffesT PR o 3MeT cseq § ATl ¢ | & 3rer sty ofdar &
f3wrss § 31d: 3o¢ ol9dsl & TN ST TBTH Fgd & 3N qAR el H

primitive types.

g AT ST ¢ T abstract 3Tl TSY(ADT) TSGHT AT Person g ar
31T o 91T § 3R gl BFel3R X AT § S1aT ofedaT & giSeahivr ¥ Ig Uah
AT SET T3 § |

ARagor (Abstraction): Ig abstract STET TST(ADT)HT Tah fAfATESE
¢ [9 9 Abstraction Hgd gl 39H 3 AUV YR & 31T & Jidd&ed Ta
cgagR AT & | T8 20Tar § o I8 f5g 9o &1 37 31er @sy § 3R I8
WA & 319 3TAR fSWhISeT tel T giaer off a1 § | abstract sTeT
CISY(ADT) SITdT oiedst &l 3TARe STl TISY g1 g 37cl: HFISeR 3Th dR
ﬁ@ﬁmglwwmﬁ%\%ﬁabstract 3rer
CIST(ADT) S 3T TRg & BEEAd & a8 FFasar 9 a#Ast 3R
FFATSA I

STaT AR 39 AT 31eT & Tfafafcd Ud gagR 3w class &ias &r
HETI & I 8 T8 HFEISeR &l TEId fhar o T | S8 g7 0F o
WW%%@H‘%’CRSS Wmmmﬁ@waﬁsﬂ
e BHEd X [ Feaser AT & 3R 58 Heusd a T |

Ueh IR S« AT STeT <139 T3S & 31T § d9 S 3IeT &89 & Ueh IT 38d
318 3feoiae S ST Tohd & o9 3 31ET €189 &l Abstraction &

6



HATIT H oIR:T ST T | g8 Aal A $H e & 3Hleotee & SEH Fell
dhd g |

Abstraction ¥ S STCIH &1 T dd 3leolde H IFEAT (state) 3R
SIagN (behaviour) 31 7T | fad 3ffeaiere &1 31TEAT (state) I AlEr

dog @ gIed Y Fehdl ¢ 3R 39 3ifeaidc & eqd8R (behaviour) & 3@
3T AUS T YIed & Johd ¢ |

SH THST & [oIT §7 T 3618307 GUI & dcdl H & T button T oid & |
Ife 7 button FI Ueh 3feoide HI g AT ¢ I« leoidc & aEAT
(state) 3R cITER (behaviour) T THSIAT 3THT 8191 | 37 button Fr
AT T &1 Gohdl & ST FTSoT , graiere 3 $eerT 31fe | 3Tl gX Tee
I button o ST ANTIA H TR 31ET F UIed X Tohd & | T AT 3TH
37T ST ANTIA FT AT 3 3iTeoiae HT [FRISe T 1 3iTeatae Hr
Ur9et (Property) &gd g

FATH hT TRATIT (Class Definition): Ferd & GHse & T Tgf W
gH human & ganT Asfeler & foT e dramA for@sr &1 9amd 37 | 39H
Human class ST @ AT TcH working 3R resting T guld T &
| class &l Ig SdTAT & Toh TTATT €T : HTH Hlal & ToIT 3Teled 3N IIRH
$r Ufa & 17 & AT 3ucreyr 781 § | T s aRvea & v g9
integer doy tired, 3{N & ¥ name Td origin & oA ¢ |

IGI §H hdol Farel Fe1T I & [a&ccl IS oAe1 & W &

class Human {

// class code

}

g IR H class $hIas g 3 TS AT Human § | 38 AT €39 &
IAgR A IRATNT IR & v I ST AAZT 1 3TN HLG Tgel
HAYS 8T setPerson(), 39 HAUZH F 3YANT Hleh 3H o0 <8I &
Hfeatehe 3 STeT TR HWT | g@ll AYS § getHumanInfo() Tordert 3umer
I §H Ugol & TR STeT &l UTed Y Tohd o | dTELT HAYUS & work Ig HUS

7



T 3T ek class Human & 3iTeoidc tired & g6 Tohd & | 39 &1
YR § forg @d &

class Human {
// class code
// instance method to store data

Voide serPerson (int state, String name,String orig){

// instance method to display info of Human

String getHumanInfo(){

}

// inatance method Work

String Work(){

SHH MaeTehcll & 3TAR 3R AWSH T 3TN dich Hsolere o cTAGN Hl
JeTaT S Thdl ¢ | 39 AT TBT & 3[eT Hl IRATNT A & 9 SqHD
3iTeoiare ST ST Thd & 3R SH primitive T8 & STET HI dlg YT I
dhd o |




SITaT U 9= ( JAVA Introduction):

SITdT Teh §1S oidel FEAT oode § o8 e MafeeT o @ AgHhifaces
H TGP TeT 1995 H 3T foham AT | 3Mehel HRURRI o a7 34 3HfHhd
Y foIT | STaT Ueh XA, FolTH IR 3T WEITHT oot & | S1ar & 3§
e O fBossT forar aram § T s@err sFrcadiedd & &F ¥ &F i ©
3R Ig 3ifeatae 3NUCS JTURUN U FIH X | T TATTHIT oiodof Bl Tolled
T Th JAISTal Ig Y § T Tamd &l ST Ueh IR ol va 3 9am# gl off
I g ST (write once, and run anywhere (WORA)). 8&T AT &
& SITaT I8 T IR FFASA 8l & §1G ST HFaIes s frdlr o coewia
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R 9T FFusd fhd I 8 I, 38 &Y Tolcwd sf3Use dgd ¢ | 3T &
AT H SIET 19 9 H UCollhlel Sdold el H 39T foh ST W &
3CIEY0T & ToIT Alese 3asad, Ay, a9 a4y, fTadhds dad sced
iR 31 | Sirar s, A, FeFgRE fARAVansit va qoAgamT &
HRT T TS oIded UCollhel & [T SlhfiT qdE §ef =Y § | Srar
fAffesT coewied ¥ Windows, Mac, Linux, Raspberry Pi, etc WX
A HIAT ¢ | TE Teh 0T A, 37 AR, BRee IRk Por , @t & 3mameT
U 39T el H Tl WIafHT of7adst & | Sar veh 3ifsoige 3MRUCs
WA (00Ps) Sfadst § ST WA ol TIEC AT Td JAYANT Feled Y
farerTe T ofTaTel T ha AT & | ST C++ Ta C# A TRer Sere § o
JHRITAN 3T F D18 30 olddoid H IRafdd & ofd ¢ | Smar & greamf#er
q»{ﬁﬁasludl%ﬁr(famaﬂ:gﬁ'&ag?raé‘r%l

ST ClewTd (Java Platform):

379 & STTaT I TA3T # Soi¥clol el hl [T ol THS |

St off STaT @ fdSIeT H Soeciol el A8 & 3o foleel UTshAT I GTolel
AT BT

1. T Ygot e foieh &l T3 & e89 &Y .
https://www.java.com/en/download/manual. jsp

2. 39 d9 Yol W windows online W e ¢ | 389 S@r &r
Um?_sl?«r BIsel  (example: jre-8u371-windows-i586-iftw.exe)
fSthlec SIS Slhele U ST3aTel1S &F STaal |

3. 319 39 IUFd VIFHFIET BIgel 1 301 heged [aeea # frdr o
SATehere

9 A T Jhd & |

319 SECTOR T Tl el oh [T UiFgFgeael Bl WX &l R foereh hialt

&

TS & G shelel STAeeT slehd el ST 3N 3T & 3T & Hegel T

glet
arel ST AT 3TAT off STea |
5. I W 3T9h yes W [Felsh T § |

10


https://www.java.com/en/download/manual.jsp

6. 379 SECTOIRIGT & BN 3N SATaT HCIHT ol doehd ST Serd T |

A

install §¢od WX Fcdeh &k license term N TEHRR Fad W

SEeTorele
& gl e |

Welcome to Java

Java provides safe and secure access to the world of amazing Java content.
From business solutions to helpful utilities and entertainment, Java makes your
internet experience come to life.

Note: No personal information is gathered as part of our install process.
Click here for more information on what we do collect.

Click Install to accept the license agreement and install Java now.

[”] change destination folder [ cancel | [ install> |

Welcome to Java

Java provides safe and secure access to the world of amazing Java content.
From business solutions to helpful utilities and entertainment, Java makes your
internet experience come to life.

Note: No personal information is gathered as part of our install process.
Click here for more information on what we do collect.

Click Install to accept the license agreement and install Java now.

"] Change destination folder [ cancel | [ install> |
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STCTOINT FHFTAIC Bl o J1G SITAT T FHFTeile ST SIdd T e
g5 close WX TFeleh FATE |

SITaT WYIANTRT T TUH 381807 (First Example of Java):
379 §H Hello World & HTYROT 3ETEI0T § Y& A &

//My first code of Java

/** Hello World Application
* My first program
*/

class HelloWorld {
public static void main (String[] args) {
System.out.println(“Hello World !”);

}
}

3UYF Ul # 9§ AR IAURUT MTA § | §H Teh & ST Th T T
$H Y& & FHSIE | 380 AT AT Ugo[ W [TaR i & |

SH TCHIHIA H hdol Ueh class g forgeT a8 Hello World g | T@T &4
TGAT g [ 59 BISeT ' HelloWorld.java & AT & &1 8 T ¢ | ST
HdoS g T SITaT H BISeT T o117 U class T AT ol TFHcHaA(. java) &
EHUT Teh &1 gl |

hddl Uah gl class HelloWorld H shdol Ush &l HUS main() & BwEeT g |
main()ﬁﬂgaﬁﬁ?ﬁﬂﬂﬁf%ﬁgﬁmg

public static void main (String[] args)

g AYS main() arguments & §I BT F array IIed Al § Ud F& ot
et STET &l | TET a8 AYS § ST A WA T Vg ael YE 8iell & |

System.out.println(“Hello World !”);

3uderd TecHC H System class & Java Application programming
Interface (Java API) & f3wrssT fhar I—T§ | T8 System class {E&eH
Fr  FRITHAT (system functionality) deh qg‘%r T & | 39H class

12



System T AT out Tk AFR & A TEUSS output TEIH UeTeT T & |
:bl-leidrd TETHT H T AYS println() #Y § ST arguments I 9T T&CaT &l
T et & [T 39RT H AT & |

ST H a1 YehR & HACH § Sl b STargHcH & v 3WRT A 3d § 1 3
HHCH HUZAAA & AT B3 BT S § I Ak drenme & St & faw
3T H 3T & | Th ATSeT o héAC o folT // T39I Fd ¢ | Toh & SI1el
ST & T Y AFTaR forar sirar @

/* . HHCH .. */

HHCH & AT S1aT # T 3N faehod & 918 Ueh faRIY JehR & STarggeere 6
Qflja?.ﬂjavadoc & GANT S AT SHAT IUANT ToldsT bR T X &

[*¥* | HHCH... */

SHPT 3TN GUH 30T H o fpar g |

g A TR I FHAC T SATEAT javadoc GART HEIARE SlerggeersT
ST & AT Hd & | javadoc & GART SIFIACL 1 9d S39 IT oWl
ST T & | FHC FT 3T FINT H HTML US TIASA HASH & folT 39T
grar g | javadoc ﬁg‘@ﬁzﬁmw@%@m%wﬁaﬁ constructor
T f3eo @ T g |

13



Methods inherited from class Java.lang.Object

clone, equals, finalize, getClass, hashCode, notify, notifyAll, tostring, wait, wait, wa

Constructor Detail

LearnjavaDoc

public LearnJavaboc()

Method Detail

static void hello(java.lang.string one, java.lang.String two, java.lang.String three)

ST UCellheld Sgoydic Arsfhel(Development Cycle for
Java Application): ST vcelihers Saeqde # HET el Hd HTel
BIaT & | |1 ISl &elell , WY WIgel &l HEUgel Hl Uiraagede B
AT UG Ufraargese Bigel i o e |

A BISA I14T (Creation of source file): His off eoee tfeer &
I HIS fo@e BISd &l . java T TFHeHd P A Fd & TgT W

€ToT SoAT 8191 fob class T ATH U BIScl ol oATH Tah &l af |
# Notepad HelloWorld.java

A B8 H FFISA HIT (Compilation of source file ): AN
HISE T ST FFISER h GaRT HFITSl haAT JTT & Forde TR FI3 a18e
$IS H Feol STl & 3N Ig d1$¢ s ST aU3ier HAMeT (JvM) S FgrIar &
ufFHege fhar Sirar & | gqeT [esq

Javac HelloWorld.java

SHY Solel dTell BISl T TFHCHsT . class giar g |
HelloWorld.java WIFISFT

HelloWorld.class HFIACS FIS (J15C HIS)

14



ufFHFLHA ( TeT) AT (Execution):

9 bR § Fell TCAlhelel T SATEAT JVM EaRT I T § | TCellaheled &l
TfFHFIC A & fAT class & A1F ( fo=r ToFacHaT & ) @ arguments

S8 YSTeT &lah hid hld ¢ | 3&Te30T & fow

java HelloWorld

TUH TTolToheleT &l Raloe

Hello World

Javadoc 39T (Application of Javadoc):

HIETATER ST Fellel Sl Teh TATer Sirar 7 § 3 ar § javadoc | HHT
39T class 3R 3HF Tl FOlicH FT STagHCAT Folled F fHAT ST
farQrwe: 39# con

HTML BISoT AT SITdT & 39T Acad o] ¢
javadoc HelloWorld
3H TeTHT A HelloWorld. html HISe Socl &

af8% 139 (Basic type):

ST § g Pfafes cscg § 598 IR @89 & integers, & YK &
floating point numbers, characters, Boolean, the special

type void and stringsg |

oot aifereT 3 Fo & ARAA vd AFTAR dogsr el /i §

S.No. Type Size Minimum Maximum
value value

1 Byte 8 bits -128 127

2 Short 16 =215 2151
bits

3 Int 32 23 231 -1
bits

4 long 64 -263 2031
bits

15



5 Float 32 1.4E — 45 3.45E38
bits

6 Double 64 4.9E - 1.7E308
bits 324

7 Char 16 Unicode Unicode
bits 0 2161

5qeich-| dlfeteRT o TR boolean Y TS E# al degel § Teh true 3R
false. 39 3 g AYUS FBHEA Fd § a9 al AYS FAT Read HET Ig o
fSwIs FAT 81T § | void TI8Y, AYS & T 39T g1 & | void HYUS T
Aclord ¢ o I8 AYS $o o Reat gt Al 3eTeXor & AT main() AYs Y
gl Ugol 3GT8Y0T H 3wrseT fohar § |

public static void main (String [] args )

T e13T & ey T W gl ¢ 3R g C oedaT & array & el gl cB3T
character 16 WWW%WWASCII character & TeUSS ¢ &
AT I Y Y HFAT AT E |

dRTaed (Variables): dRusewd #r BeFel3R et & forw simar &
IRTS FT ATH T TSY SATATBIAT & |

INTTeH & STATRATATSS AT A FBFAIR A FFAY IT Y a1 A 1 X Fehd
¢ | 3emeXoT & faw

int x;

X = 5;

double f = 0.24;
char c = ‘b’;

string s = “akud”
foreted (Literals):

SHIA , gFATSHIA , 3ol 3N integer & diedl BIFY A dogof fordst
T TIehT

int x = 56; // SHHT dog.

16



int y = @x3bd; // CFETSHIHS dog
int z = @755; // 3iiFed deg.
long a = 534261773L; // long gieee dog

floating point & E\qu\d fSwiec # double E'ng@f@?ﬁ% 3R float
TI8Y SaATel o TIT F T 3UANIT 37T H X & o T Toh fole=T TCeHed & ¢@T o
ETSIN

3.65; // 3.65 double TEIHE
3.65F; // 3.65 floatTBUH ST

double s
float c

HFCT TIST Jegal I foleT R & forw davct &
char s= ‘c’; // ¢ FFI BTG
char a = “\n’ // <TAT S8 FFeX
char x = “\u3456’ // Hﬁﬂﬁ?aﬁw

s A A YU A R ¥ |
Boolean €189 &I gr a(vqt\d true 3R false @I boolean ARTs & for@sr
T TIehT

boolean name = true;
boolean ready = false;

FEee (Constant) :

FHIEET FT fSFelleed ANTTS & Ugel final Asq @M H & | 3N g
i & ggel iee fBFA3R el & AR alg & deg & § F4ifeh dhiece &
3oy Ueh IR f3FI3R A & a1G Teoll 8T ST Hebell & |

final int s = 345; // integer 83U HFcc

final double r = 4.22; // double TBY HIFCC

final char firstletter = f’;
final String word = “Hello” ;

17



TFHILNT (Expressions) : omar # 3ited & Ae & oiee veravery
31T R ST T | Tk vl auaed , ATed vg Ays nfe anfae
Bl T g1 ¢ | 9T 318301 & 38 HHST ST ThdT ¢

Arithmetic Operators:

Arithmetic operators H SIS (+), €T (-), IO (%), HAT9T (/) Tq Fﬂgﬂ'ﬂ
(%) STTaT 7 3TereY § | 37 TINT Y <7 3ST80T & THST Thod & |

/**
*Arithmetic Operators

*/
class Arithmetic {

public static void main (String [] args) {

int a = 11;
int b= 3 x a;
System.out.println (b);

int ¢ = (b-a) % 5;
System.out.println (c);
final float pi = 3.1415F;
final d = pi / 0.15F;
System.out.println (d);

}

}

SHHT AT3YC

33
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4
20.94333333

o7 3cTEToT ATELs TR Fr &

/**
* shorthand operators
*/

class shorthand {

public static void main (String [] args) {

int a = 11;

X+=4; /] X = x+4
System.out.println (x);

x*=2; // X = x*2
System.out.println (x);

}

}

5qu;crd 3CTgRUT &l 3T3CYC

15
30

9 hedRT A af 3R 3Toey S1ar A § increment (++) TF decrement (--).
3 ST TR &l adieh ¥ 39T # 31 § Tgelt Nitherd 3N @ dreefherd
. TOftherd 3 ggel 3R (increment AT decrement) BT 38& &G dog
Reet grft siafeh dieefthrd & gger deg Reet gl 38% a1g 3iTRer
(increment IT decrement) 89T | I fAeT 3TEL0T & TIALC BT

/X%
* increment operators

*/
class Increment {
public static void main (String [] args){

int a= 9, b = 9;

19



System.out.println (a++); // a 9gt e grem T a & deg A

increment gIdT
System.out.println (a);

System.out.println (++b); // b @féﬂm increment graft fthT
i gt
System.out.println (b);

}
}

$H 3CTER0T I HT3TYC

9

10
10
10

RerereTer 3iTIeT (Relational Operators):

Sar # St RoleeTe 3Oey 39aeay § 9 equivalent (= = ), not
equivalent (!=), less than (<), greater than (>), less than
or equal (<=) 3R greater than or equal (>=) 37f¢ & | JT €A &7
arell 91 g o Rorererer 3ToeT A2 boolean value Reod & & | e
3eTeX0T # $5 Rl TR o=m =T § 598 R 3iTel &1
3TN TAEC Bl A>T

J**

* Boolean operator application

*/

class Boolean {
public static void main (String [] args){
int a= 12, b = 22;

System.out.println (a<b);
System.out.println (a !=b - 6);

boolean test = a>=8;
System.out.println (test);

}
}

20



39 WHITH T 3T3EYL :
true
false
true

foe daa I (Bit level operators) : JaT H ¢ Jgd ATy
39St § ToTeTehT 3TN &eh fohdll fde &l 3TaeTHhcl & ITAR Feell S
Hehell & | SITAT H $& T Aael TREH FfolF=l 3eTsisT (Boolean algebra)

I foed W e R & : and(&),or(|)and not (~) while others

perform bits shifting : shift left(<<), shift right with
sign extension (>>) and shift right with zero
extension(>>>).

gl f9T daer ey and (&) AT ORI TS (AND) (GifSTehel
3ioRereT) 3R & ey f e & i 7 e @ | sl e daa
HIEH or (|) T TR 3R (OR) (ATfoTerel 3TReMT) HORRAT &
3 d1 9ed & fra # a1 § | 38 g a8l f9e dae IRed not
(~) T TR Ale (NOT) (AiiToTehel JHTIR2) TR ar 3mefeeH 6
cadrdaawmarg |

fdc arsd left-shift operator (<<)qgﬁmjﬁtaﬁrﬁwafr$mrfélw
I § R forceh few Rive gl § a8 qaX 3mj#T & gar =T & sad
3R A1$8 H 0 Sfsdl ST & | f9e argd right-shift operator (>>>)
e 3TipTe 1 e 31 T R e & 3R Pl R R i &
qE 3EfHAC @ IaT ol § SHA RN A15S # 0 SJsdr el ¢ | fae asw
right-shift operator (>>) =g (sign)d AT Ygel 3MefHC &I foed =i
Tge fRIve A § 3R The=l foea Rive g1l § I g@t 3mj#de & gdr wefar
€ SHA RN WSS H 0 I1 1 S3aT Sl & 5|8 ugd AT & feg
(sign)al TATH IWT ST Feh | ie Tgell IMTHAC difolied § o 0 S[Samm 3eadr
(@afeq) Hr FEafa & 1 57gam |

J IR interger TBT W 3TNe 8 & | Ife 3-1'I?i?3|'cf char, short 3X
byte & dl Ugel SoIehl 18U interger H Hedc R UG 3T dI¢ TR
gram |

/**
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* Boolean algebra bit level operators application
*/

class Bits {

public static void main (String [] args){

int a= ox16, //00000000000000000000000000010110
b = 0x33; //00000000000000000000000000110011

System.out.println(a&b); //00000000000000000000000000010010

System.out.println(a|b); //00000000000000000000000000110111
System.out.println (~x); //11111111111111111111111111001000

x &= Oxf; //00000000000000000000000000000110
System.out.println (x); //00000000000000000000000000000110
short s=7; //0000000000000111

System.out.println (~s); //11111111111111111111111111111000
}
}
39eF 3areoT H A & oISeT & Yg TIEC g1 STl ¢ fob I 3mfAC short
a8y & ¢ dd 3T 3TN interger T8 & Rafee SaT & | &X o & few arw

HHCH W EIT & IHH S dogof hdl 6ol Wl & |
AT 3cTEYor 7 foT Jad R 3T FT FH A ¢ T AT ¢ |

/**

* Bit level operators application
*/

class Bits2 {

public static void main (String [] args){

int a= ox16, //00000000000000000000000000010110
System.out.println(a<<4); //00000000000000000000000101100000
b = Oxfe; //00000000000000000000000000001111
b >»»= 4;

System.out.println (b); //00000000000000000000000000001111
a=9; //00000000000000000000000000001001

System.out.println(a>>3); //00000000000000000000000000000001
System.out.println(a>>>); //00000000000000000000000000000001
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a=-9 //11111111111111111111111111110111
System.out.println(a>>3);// 11111111111111111111111111111110

System.out.println(a>>>3);//00011111111111111111111111111110

}
}

dATforehel ITIEH (Logical Operators):

ST H 39cleay difolhel e & and(8&), or(|]) 3R not(!) ¥
HIIREH dadl Fferdel THFAULTT T R 8l & Td Jioidel dog &1 Reet &l &
|

/**

* Logical operators application
*/

class Logical {

public static void main (String [] args){

int a= 12, b = 22;
double c= 4.23, d = 2.34;

System.out.println (a<b && c>d);
System.out.println (!(a<b));

boolean test = ‘X’ > ‘z2’°;
System.out.println (test || d - 1.5 >0);

}
}

S8 UCIheIeT & JT3CYC HB dlifoiohel TFAU T degel ReeT aeh sdrar
IRATE

true
false
true

ffgar 3f¥ed (String operators) : SraT REder MRy & qU T A<
3T FIAT & | 3T HET H hadl concatenation operator (+) WX &r

23



faar forar arar § | 91T & 3TIRed & IR A &1 & HET # f9uR & |
concatenation operator (+) IUE TR HEHCH & e & TEad i
SSdT § U Teh 13T T ST § | 37 3T &7 Ig [AAvar § & vergoere
8T & & BT § T + @RI 3HaTel AHEAC t oY et & qRafciad e gar g
|

/**
* String operators application
*/

class String {

public static void main (String [] args){

String sl= “Hello” + “World”;

System.out.println (s1);

Int i=44, j=21;

System.out.println (“The value of i is “+4 i + “and The value
of j is “ + j);

}

}

gqehr 3M3eqe AT ¢

Hello World

The value of 1 is 44 and the value of j is 21

SHAL U9 j T dog Ugol integer & T ﬁaaﬁﬁwmmgél
HITEEH (Casting):

STaT # ICARCS 5T Fodolel Sl AT § IS dedoie A ST ol1d H
ST g1 & FAITh TH §H IS8T &l AISST 98T (Widening)Ig & | SHST
fAAYATT e 3eT80T & THST bl ¢ |

/**

* Test Widening conversions Application

*/

class TestWide {

public static void main (String [] args){
int a =2x’; /] x T FFeX ¢
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long b=24; // 24T integer &

float ¢ = 1002; // 1002 T integer g
double d = 3.42F; // 3.42 T& float &
}

¥

SIS §H Fodoled H SICT Hl ATSeT BT I I & a9 LTS, 3TeT 1 &l ThdT g |
VY YUY 7 e 3iTReT (cast) &1 3YANT 3ETH &1 AT & | 3T [T
3CTEXUT § THSIT o ThdT g

/**
* Test Narrowing conversions Application
*/

class TestNarrow {

public static void main (String [] args){

long a = 45;

int b= (int) a; // a long & integer & sgell
double c = 2.56;

float d = (float)c; // ¢ double se float H ScaT
}

}

SiTaT & 3RITA & o Sodotel a8l ¥aTT § ST Uekepl 81 S o6 ST o oTgt
g |

el Teaa (Control Structure) :
STTaT # [a37eT helel Tl H HoleTel THavRI H §ieids dogst & 3uAtT
HATATE |
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The if control statement:

Lf Shelel FCCHE & &I I SI1dT H 3UcTeal § Sif foh fordeT TerauRle T deg
R AR FIE |

Form 1

If (boolean expression) {
statement

¥

Form2

If (boolean expression) {
statement

}

else {

Statement

}
/**

* If control statement Application

*/

class If {
public static void main (String [] args){
char c = X’

if ((c>=’a’ && ¢ <="2’) || ((c>="A’ && c <=’2’)

System.out.println (“Letter: “ +c);
else if ((c>="0" && c <="9’)
System.out.println (“Digit: “ +c);

else {

({3

System.out.println (“The character is : +C);
System.out.println (“It is not a letter “);
System.out.println (“and it is not a Digit”);

}
}
}

SHRI JT3CYC :

Letter: x
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Iteration control statement: STaT H while and do-while
iteration @elel ¥eHTH § | ¥ iteration Helel FTECHCH Tloldel

TFHYRN ST e true § o e UFHFIHeA ST ST g |

while (boolean-expression)
statement

and

do
statement
while (boolean-expression);

FET W while FTHE ST AR ST SR TfFHFYE 1T & STafh do-while
Teh 3R ST IR UFHSYE GBI § Fiich SHH odel THAURNT Sl Sfid Teh
SR UfFgerge gl o oTc g1 8l § | fo¥e=T 3eTexoil & 3deiteheT i :

/**

* While control statement Application
*/

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

final float initialvalue = 2.34F;
final float step = 0.11F;

final float finalvalue = 4.69F;
float variable=initialvalue;

int count =0;

while(variable < finalvalue) {

variable += step ;

count ++;

¥

System.out.println(“The number of counts is
+”Times”);

b

¥

({3

+ count

$H 3CTER0T I 33T

The number of counts is 12 Times
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f%=T 3ETe0T Do-While FT & fAH Elel shelel Tgaer & Jolol g1 Feh

/**
* Do-While control statement Application
*/

// Class
class DWhile {

// Main driver method
public static void main(String[] args)

{
// initial counter variable
int i = 0;
do {
// Body of loop that will execute minimum
// 1 time for sure no matter what
System.out.println("The value of i is" +i);
i++;
}
// Checking condition
// Note: It is being checked after
// minimum 1 iteration
while (i < 0);
}

}
STaT H IR SheleT Tegar for () Toge Rieag A= &

for (initialValue; boolean-expression; step)

{ Statement;

}

for () o[ ¥ # dlel UFHYRA ¢ Ugell initialValue; GHI boolean-

expression; Y step (boolean expression) | SHT ST & I T
TfFHFgE gl 8 | Jfolel TFauRIe 51 e true § A deh for () Ufraage
gIar g | for () & Al TR U & TeeHe H fordy a1 € iR sa R ar
AT g A & |

/**

* For control statement Application

*/

28



class While {

public static void main (String [] args){
final float initialvalue = 2.34F;

final float step = 0.11F;

final float finalvalue = 4.69F;

int count =0;

for (float variable = initialValue; Variable < finalvalue;
variable +=step) {

count ++;

System.out.println(“The number of counts is “ + count
+”Times”);

¥

}

TET R U & 3aTER0T & form 3t § Foey 3m9d 7 Joiet 81 &4 |

9% US %feeg (break and continue):

STaT H G TeCHTH break and continue ﬁwzrqvq’anq%aqma@ﬁ
Flal & T glar g | continue & IdHTT H Il T@T iteration TEI THATCT &r
STl § 3R o[d & 3feeX &1 7737 iteration YE &1 STl § Siefeh break &l
3UANIT hlal WX IIATT H Il T@T iteration T THTCT &F ST § 3T FHerel
9 H dET 3T ST § | SHH qER eal H $H YhR HH Hhd § (&
continue & 39T # R g iteration & HHTCA &IaT ¢ 3R o@ & T
gU iteration T TrdIegE §Id © SIefeh break & 39T & sheiel o & TgR
3T O AT & WY [T G a9 g iteration HHTC gl S & 3R &
373Tel ST TN Tl SATAT & |

/**

* Break and continue statements Application
*/

class BreakContinue {

public static void main (String [] args){

for (count = @; count <15; count++) {
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// 3f& boolen expression @I deg true § dl AT iteration Y& BN
SHHT AT g [ I3 T fawseT q&arg |

if (count %2 = = 1) continue;

// abandon the loop if the value of count is 8

if( count = =10) break;

// print the value

System.out.println(count);

}
System.out.println(“End of the loop using break”);

}
}

ST 3M3cYe fAe=T g

o PNO

TET N eIl T ¥ F18Y Fa a7 3R o7 ¢ &1 a1 |

el W Ugd if # count T I TOVH gl T FHPT feldeT TFHAYRN true
gidl § 89 &d H continue Fﬁ?ﬁﬁ@iterationaﬁwmfw
TEF AT step TFHUR I TUFHFYE Fcll & T 38 TRUMH o 3UR T
for TR HI JfoIdsT THFAURA &I Ueh Hcll ¢ | AfG FforgeT veragereT
true aou‘\adl & d9 I iteration %BTETSIHT%I

gl e q@X if # count FI deg 10 Gl W SHAT FfoldeT VAU true
Bl & 39 ¥ 3 break ¥eeH AlS[ET iteration & AT ofd ¥ IR 31T
ST & 3R 38 a6 &clel for U ¥ TR &l ST ¢ |

Raw #eld TeeAT (Switch control statement ):

Switch shelel FETHE 31Tl SEIITel TFHYRIST 1 eh Il § 3R IHhI dog &
YR T Teh IS (hH case) I TFFFIe A & T AT E |

switch (integral-expression) {
case integral-value: statement; [break;]
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case integral-value: statement; [break; ]
case integral-value: statement; [break;]
case integral-value: statement; [break; ]
[default: statement; ]

}

Sa [ ] (937 hrscer ) g a2l & Y a8 dfouss & sHa Aded § H MR
dliforer T FEAf & 38R 36 3UANT T 1 Tohell § 3R 76T 871 | switch
TETHT I SEETST dog deh ldl § 3R 38k MUR W o7 hd $T dog s80h
SR § 39 T I switch @zﬁtm@m%laﬁw break TeHT
dhfeds ¢ | I break TECHE § d¥ switch TeTHT TEI TATCT & AT &
3R FreT switch & 98K 3T ST § | g If¢ break TeTHT gl § do
switch TCTHE 39Tl hdl 1 TTFEFIE T ¢ 3R g e d deh =erdr
g 59 d& break ¥ecHeE I8l fAST JTAT AT switch TeHe & TN »T
uferaage et & STt |

SHH €I ¢of T a1 & b IS off vrguered ¥ char, short, byte or
int g1 a3 8 dog Reat id ¢ 98 dog integer H FGoT ST & |
/**

* Switch control statement Application

*/

class Switch {

public static void main (String [] args){
boolean leapyear = true;

int days=0;

for( int month =1; month <=12; month++){

switch (month) {
case 1:

case: 3

case 5:

case 7:

case 8:

case 10:

case 12:

days += 31;

31



break;

case 2:

if (leapyear)
days +=29;
else days +=28;
break;
default :
days +=30;
break;

¥

}

System.out.println(“The number of days in a year is
days);

¥

by

Ig 3CTEXUT Ueh ¥ H fohctal feeT @it & SHeh! aTuTell del o forw St arar ¢ |
sgd &9 (1,3,5,7,8,10,12,) A 31 T & & 3R wall & A=A & v
T 3T IdT Teld & U Srehl FAGIeT 30 feT & 8l & | 3gahT olifolah switch
TETHT ST T §eAT ¢ |

({3 +

™ (Arrays):

W TFR Th g & Fs 37adTal (Elements) & FTER FleT & ToIT 3TITT
BICT & To¥o=T 3eTeX0T @ 38 THST T JI1H I &

int [ ] a; //a T integer &I array g ot 3737 sfAfrgemsst =gt
3

float [ ] b; // bTa& float & array g St 31T sfAfIgemss =g &
string [ ] ¢; // c U T&CIT &l array g St 3737 sARISST 61 &

TgT W array &I AISST AGT SaTAT 34T & FATH 3T fSFeere & 3737 3rgaar
?%Umﬁmaﬁmﬁﬁﬂﬁgéglaﬁt array ol A5 [SFelReT &

T sfafRTess e R [Afese foram srar g |
int [ ] a-={2,4,6,15,26,56}; //size : 6
float [ ] b = {1.4F,1.5F,4.5F,6.6F}; // size :4

string [ ] ¢ = { “Java”, “is”, “very”, “useful”}; // size:4
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CaY HHIGAT TG & T new TR &1 3UANT e AANT 7 1918 o7 3mafed
1 STl 8 3R faRIY o1 I8 § T array &7 @15l #T 0T TFHIIHAT &
AT FT ST Gohll ¢ |

int i=2, j=4;

double [] b; I/ b T double T array & St 33T sTAfTeseT =161
3

b = new double [i + j];

/I 38 array & HIgST Sl VAT TiFaFgdd & THI 6T ST
qohar g |

ST A1597 i U9 j ST SIS 6 double TETH HaIal &l ¢ |

TET WX new ITIRET FT YT HANT TaAthrsT Hl rfaeiier (dynamically)
Sl & ToIv foam 9127 § | 3R SHA array & 37009 & H&AcHS dog &
fau fSwiee deg 0, 3T AT Fel(null) F v fBwlee dog \o’ &
sfATTeSS FLd & |

array & 379dl &l HTIITH Tk integer THATIH H fFATATME A 0 A
array o 9181 H & Ueh A dh gIdT & 36180l & [T AT array & aaal
TTSST 20 & I SHbT ThATOIhT 0 I & Blh 19(20-1) oh gIaN |

a[2] =1000; /| T@T W array & drR Tfosde &1 @R
gram

o=t 3ET80T & array T 3TN I THSIT ST ThdT ¢

/%%

* Arrays Application

*/

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

int [ ] a = {2,4,3,1];
// TH TIHTH & SIS FI 07T
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int sum =0;

for ( int i=0; i < a.length; i++){
sum += a[i];

}
// T floats @I array ST fEHT HTSeT SUFer sum Sl dog ol

float [ ] b =new.float[sum];
// assign some values

for ( int i=0; i < b.length; i++){
b[i] = 1.0F/i;
}

// print the values in odd positions

for ( int i=0; i < b.length; i += 2){
System.out.println(“b[”; + 1 + “]=" + b[i]);

}

}

}

gqehr 3T3cYe T ¢ :
b[1] = 1.0

b[3] = ©.3333334
b[5] = ©.2

b[7] = ©.14285715
b[9] = ©.11111111

Wa'gr}l'l?mﬂ array & gl alie 9 BFe3R aXd & | o7 3eeX0T H array

#H 72 379¥ar A 8 rows T 9 column H FER T Hohd o |
int[ ][ ] x = new.int[8][9];

FHATS AT ITAACH (Command line arguments) :

public static void main (String []args)

3UYerd TECHT T Jdellehe] el I YT Tolcll & Toh SHH Teh AYS § e
AT main() ¥ | g AYS Teh IMefHC T & array & T A a1 § | o9
WHITH H IV H TFHSIC  Fol & AT AT S § d9 HAS oise
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arguments &l 39IRT SH array & GdRT A @ | fAFT 3SEI0T # FATS
TS JTTITHE T THE Feh ohT YT T AT R |

/**
* Command Line Arguments Application
*/

class CommandArguments {

public static void main (String [] args) {

for ( int i = @; i <args.length; i++){
System.out.println(“args = ” args[i]);
}
}
}

$H 3CTER0T I 33T

# Command line argument: Java World

Java

World

# Command line argument: I have 15 Rupees
I

Have

15

Rupees

BQTHIB‘CERIJETH Tch integer %Wﬂ?aﬂmﬂ'@arguments T3
Ter § 37c: I I S ag 3TN & 31T IR T args[2] H TR g | Th
IR AYS § parseInt() & ST & class integer & AYS § | &
parseInt ()3T 39T TEIT F integer Hl dGolel & [T BIAT § |

ﬁ?«—rr3a|§w| Hqar integer S arguments Pl HHATS CIEG IR el U GlaAT
I AT e T g |

/**
* Addition of two command line arguments Application
*/

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

if (args.length 1=2){
System.out.println(“Error”);
System.exit(0);

}

int argl = Integer.parseInt(args[@]);

int arg2 = Integer.parselnt(args[1])

System.out.println(argl + arg2);

}

}

g W I AT Teh AN exit ()W fF class Brea fr &, I Far
SITAT & exit ()AYS 0 dog Reet A & |

FoT8oT(Classes)
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SITaT & U HIgs Class HI 3YITT 8IdT & fordd Class T 3Tk ATH & 1Y
FATIT SATAT & | 3GTE0T & diR 9T

Class Car{
}

Igl WX Uk Class THT ATH SR § T ST ITAT § 39 new HIgs T 3TATET
${h 3T Class & fohder Y ST I ST Tohdl & | TET W & TR & I
STel &7 3eeld § Ugdll Udh step &

Car cl = new Car ( );
Car c2 = new Car ( );
qET &l steps H

Car c3;

c3 = new Car( );

37T I Cclass ﬁ@ﬂﬁ@ﬁ%WWWﬂﬁﬁW%lClass &I
39T §1lel & fIT Class & 3feeX 31eT AFad AT Bresd Hr fSwhEe forar
ST § ST SAPBRIRE S TER e & FH H 31T § ST TTar Class &
3Toed & AU IT AFSRK BFUT FoIld S & 3R T AYS &7 39T Class &
STCH & dd H §Tddid (communicate) et & T gIAT§ |

I1E &4 Car & $O FABRIRIT S HigeT , Hifeleh HT A , HR T Tl
3nfe | 38 foT fe=T 3eEeur ¢ |

class Car {

String Model;
String Owner;
int AverageMileage;

}

SHH gHa dieT Blesd 3wga &l § df i 3 g7 38 Class &l ST Sol1A3!
ar 388 d T a7 Fresw gieft | 37 Fres F1 7T 3ic TR (. )&
3T aXoh haT STAT § | A 3T (. )3T ST & oATH UG Hles & ATH &
dra H U AT # |
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/**
* Example of Cars with fields Application
*/

class Car {

String Model;
String Owner;

int AverageMileage;

}

class CarExample {

public static void main (String [] args) {
Car cl1;

cl = new Car ( );

cl.Model = “WagonR” ;
cl.0wner = “Amit Kumar”;
cl.AverageMileage = 18;

System.out.println(cl.Model + “:-” + c1.0wner + “-” +
cl.AverageMileage);

}
}

$H 3cTeX VT T 3M3eye e §

WagonR :- Amit Kumar - 18

H¥ehed (Constructors):

$hEcahel Th HAYS § ST a8 34T Class &I A7 gaT ¢ | oas forw
HEcahed daT § | ST Ad §mﬁ:aﬁﬁwamw€r@m%lmaﬂ
39T VT ST &Y §11a1 & foIw 81T § S fp 3 g & sfafRgenss
BIaT ¢ | Shegehc] g deg Reet 78T aar g |

HECHCI T 3GTE0T foddT & :

/**

* Example-2 of Cars with fields Application
*/

class Car {

String Model;
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String Owner;
int AverageMileage;

Car(String mod, String own, int am){
Model = mod;

Owner =own;

AverageMileage = am;

}

}

class CarExample2 {

public static void main (String [] args) {
Car cl1;

cl = new Car (“WagonR”,”Amit Kumar”,18);

System.out.println(cl.Model + “:-” + c1.0wner + “-” +
cl.AverageMileage);

}
}

ST 3M3cYe a1 §

WagonR :- Amit Kumar - 18

Y 3ETE0T ¥ TISE § o el ol SE §olled & [T § T A & | T
IR 919 &I @ Hr § F & class H T Bhlec Fitched glar a7 ¢ |
ST 3Ugerd 3eTeXOT H shegehc ol HIY il THFATHR fehar I

cl=new Car( );

TG I HEgahed Taar 3mefae & & sl far s g |

fReT 8 Class & fSWhice FHTgheX T FicT T Thd § oId doh DT
highel 3w oTar fohar § Ife segdhe Bwea # Gar a9 fBwiee
HEgehed il el BaN | SHTAIT GHY 3ETE0T H ST dhegehed il Hlosd &
arer SIS fonam T § 39 &) hiel fohar a7 |

§H Teh €1 Class & g hegenc Toldd 3TeldT 37eld] HEAT H HHEHCH & A1
T 3T 3eldT YR & HEACH & ATY 3HEeT T Tohd ¢ | o1 87 1S
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hECThe T el fohdl ST & 3Hh AHHCH & YR W HFAGeR Ig el
AT ¢ T 3Uclesy hegahel H U [hT Fechel Hl Hiol fohar =T § |

3¢18Y0T & folu :
/**

* Example-3 of Cars with fields Application
*/

class Car {

String Model;

String Owner;

String Registration_number;
int AverageMileage;

Car(String mod, String own, int am) {

Model = mod;

Owner =own;

REGISTRATION_NUMBER =”Not Known”
AverageMileage = am;

}
Car(String mod, String own, String Regn, int am){

Model = mod;

Owner =own;
REGISTRATION_NUMBER =Regn;
AverageMileage = am;

}

}

class CarExample3 {

public static void main (String [] args) {
Car c1,c2;

cl = new Car (“WagonR”,”Amit Kumar”,18 );

System.out.println(cl.Model + “:-” + cl1.0wner + “-” +
cl.AverageMileage + “:” + c1.REGISTRATION_NUMBER);

c2 = new Car (“WagonR”,”Amit Kumar”,”CG1lOFA5136”,18 );
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System.out.println(c2.Model + “:-” + c2.0wner + “-” +
C2.REGISTRATION_NUMBER +”:” + c2.AverageMileage);

}
}

ghehT M3 =T ¢ :

WagonR :- Amit Kumar - 18 : Not Known
WagonR :- Amit Kumar - CG1OFA5136 : 18

ST 3MM3¢YE @ Th oIl AW § P 56 HEgehe el Hid THI ofiel EAcH
feam aTT I9 UgdT SEcdhe Hid §m3ﬂTaHW3W@W%UWHHW
aiﬂ-—gmﬁagml

AYZ (Methods):

Teh HYS ol 3TN Teh AV Si Teh SECIH T FollH GaNT WTCd feham 1T &,
T 37T H el o ToIT ThaT SITAT § | Uoh HYUS I HeFeleT oI 3Fl H T
STl & S EHEH &l fAidse aXdl § 3R v 239 & dog Reat il & |
AYs off sfe (. ) 3TIET T 3TN e it I STl § |

AYS I FASATE & [T Car T Teh 3N 3STEI0T T &

/%%

* Example-4 of Cars with methods Application
*/

class Car {

String Model;
String Owner;

int AverageMileage;

Car(String mod, String own, int am){
Model = mod;

Owner =own;

AverageMileage = am;

}

public String getInitials( ){
String initials = “

for ( int i = @; i < Owner.length( ); i++){
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char currentChar = Owner.charAt(i);
if (currentChar >= ‘A’ && currentChar<= ‘Z°){
initials = initials + currentChar +’.°;
}
}

}
}

return initials;

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

Car Carl;

Carl = new Car (“WagonR”,”Amit Kumar”,18 );
System.out.println(“Initials : ” + Carl.getInitials( ));

}
}

SHhI IT3CYE &
Initials: A.K.

Y 3CI8Y0T H Ueh HYS & WelersY getInitials( ) F Bwsa fovar arm
3

public String getInitials( )

getInitials( ) HYUS public TSHIS & SHeRT A § Toh $H HYUS I @
Class & Y Sict T ST Gorar & | 38 &7 34T fovare & a1¢ & g&HsiaT | 5@
AYS A P M AT Irw FET fham 913 & | Teatere 3RTes it #
Fed ¢ & e AAS “getInitials” 3ifsoide Carl & ST =T | 37
3iTesiee Carl AU & RATT & |

System.out.println(“Initials : ” + Carl.getInitials( ));
JET W TYSE gl ST ¢ fF T getInitials( ) AYUS UL Carl SFEH HI
Sie (.) 3REH & 3UAET fhar Srar g | 3R I8 AYs Fig o 3mHc
9Ted 76 fohaT & AT off FEdeT ersw hr dog Reet acdr g |

AYS &l HATeadel HFTTaN Gl ¢ :

public String getInitials( ){
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String initials = “ *;

for (int i = @; i < Owner.length( ); i++){
char currentChar = Owner.charAt(i);

if (currentChar >= ‘A’ && currentChar<= €Z’){

initials = initials + currentChar +’.°;

}

}

}

return initials;

ST UFaFGHeT fAeTToaR gIcr &

39ger 3CTeX0T # Ush Wies § Owner § ST T AT & T Carl ¥ &7
RATeX & | AUS getInitials( ) TH Wrell TEIT Uh ARTH initials &
AT § 3R 38 TR AT & 8T 3% & Ase H Uppercase ofex &r
ST ST Heh | 51 81 uppercase ofeX fAeIdT § 38 [¥¢ar aRTSel initials
A gl () & A1Y S8 ST & | SiaT &l Sereor A § |

IgT W & AASH length( ) and charAt( ) T 39T fohar a3 § oaw
TEgar fir Ioa1S Iar ToIdr § 3R charAt( ) AYS F character &I AR
e & IaT el & |

TET 9T HHST dTell a1 ¢ b AU getInitials( ) Owner H FTER ST
fRar T & 3R T fafkrse fes & RAtex @ A @rdl § | 3 3emeeor
ﬁ%WﬁWﬁ%WWCarﬁarray %ﬁsﬁm%}ﬁ?
37197 37elaT 31eT ¥ sfafasiforst fharg |

class CarExample5 {
public static void main (String [] args) {
Car Car;

Car = new Car[4];

Car[@] = new CAR (“WagonR”,”Dr Amit Kumar”,18);

Car[1] = new CAR (“Xcent ”,” Avinash Kumar”,19);

Car[2] = new CAR (“Alto”,” Ad Anurag Kumar ”,16);

Car[3] = new CAR (“HondaCity”,” Prafulla Shrivastava”,15);

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

System.out.println(“Initials : ” + Car[i].getInitials( ));
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}
}
}

gqehr 3M3eYe faeT ¢

Initials: D.A.K.
Initials: A.K.
Initials: A.A.K.
Initials: P.S

@mﬁm (Equality and equivalence):

ot 8 g Al ifeoteed T Jolell equality HTREY (==)F X § dl 3HeH
RO HTF BT &

T g A ¢y
class CarExample6 {
public static void main (String [] args) {

Car Carl, Car2;

Carl
Car2

new CAR ((“WagonR”,”Amit Kumar”,18);
new CAR ((“WagonR”,”Amit Kumar”,18);

if(Carl == Car2)

System.out.println(“The two Cars are same);

else

System.out.println(“The two different Cars are there”);

}
}

SHehI M3 foiesT HTaT &

The two different Cars are there.

WWWW%%%W@%@TIWWWE‘?%W%%
equality 3TReX (==) Wmﬁﬁ%ﬂ?m%ﬁfﬂﬁﬁm
ool 3mdAcH 9w faw § &1 &t alel Jiisoide agl ifealee § | JgI W
equality 3T (==) IHEHH SIRT I degal HI Ueh g1 HY TET ¢ |
ST foie=T 3GT8X0T ¥ HHST ST ThdT ¢ |
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class CarExample7 {
public static void main (String [] args) {
Car Carl, Car2;

Carl
Car2

new CAR ((“WagonR”,”Amit Kumar”,18);
Carl;

if(Carl == Car2)

System.out.println(“The two Cars are same);

else

System.out.println(“The two different Cars are there”);

}
}

e SHRT H13CYC &
The two Cars are same.

SH IRUTH § TISC GIdT § 1 56 hd H THAYLNS Carl == Car2 true deg
Reet &Y W1 ¢ i gl aRTTeH Carl Td Car2 Ueh 1 sl T 3¢
FLIWEE |

T YT I 3T & foh ST & 3ifesiere 7 HAW Jeg ¢ o« equality &
A% gl | 33 foT &3 va AYs B e geft ot v o deg &1 IF

HN | GIATed: 9 HYUS &7 ATH equals() & TN AT § STTAT g 3 34T
ATH & AYS AT ER §oT Fhdl & |

public boolean equals (Car c) {

return(Model.equals(c.Model) && Owner.equals(c.Owner) &&
AverageMileage.equals(c.AverageMileage)&&

REGISTRATION NUMBER.equals (c.REGISTRATION NUMBER);

}

Il WX equals( ) et iTsoiae & Teh Ush AT Pl Jeh Hlcl § ST HUS &Y
class CarExample H 3UINIT I T dANHT

class CarExample8 {

public static void main (String [] args) {

Car Carl, Car2;

Carl = new CAR ((“WagonR”,”Amit Kumar”,18);
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Car2 = new CAR ((“WagonR”,”Amit Kumar”,18);

if(Carl.equals(Car2))

System.out.println(“The two Cars are same);

else

System.out.println(“The two different Cars are there”);

}
}

3R =9 R aifesd aRome 3mar ik ag &
The two Cars are same.

SHH AYS equals() T RBTE AEHAC & IIed el & AR it dog
Rt e & | 3R oY 3 gferast deg 1 a1urer e Ycdsh Hres s aRomH
qdr g |

Tefesd srer AFeY (Static Data members):

class Car H TR STeT AFSH & (Model, Owner, REGISTRATION NUMBER,
AverageMileage) 3R ¥ IRY 3@ AFH 3T class & Tcdeh seig &
3UelsatT & | A 3TeT AFSY YAF e H TadT & § 3HH dog TR
A § | 3HT Ueh gy H fafse srer AR $r dog gEr sEerd 34T 31er
AFN AT Jeg @ A=A Bl & |

Tt Static data members (IT class variables) al Hresd & St %
class & TFTAT ¢ 3R F STCH & HIEAT el ¢ | SHHT AddAd ¢ b
Static data members &I f&F T & Frdr gAY § AR 3TF fohder o
SEcledy §AY ST | Static data members @7 39T & faw f@e=

3CTeI0T ¢

/**
*  Example-9 of Cars with static data members Application
*/

class Car {

String Model;

String Owner;

String Registration_number;
int AverageMileage;
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Car(String mod, String own, int am) {
Model = mod;

Owner =own;

REGISTRATION_NUMBER =”Not Known”’;
AverageMileage = am;

}

Car(String mod, String own, String Regn, int am){
Model = mod;

Owner =own;

REGISTRATION _NUMBER =Regn;

AverageMileage = am;

}

public String getInitials( ){

String initials = “

for (int i = @; i < Owner.length( ); i++){
char currentChar = Owner.charAt(i);

if (currentChar >= ‘A’ && currentChar<= ‘Z°){

initials = initials + currentChar +’.’;

}
}

}

return initials;

public boolean equals (Car c) {

return(Model.equals(c.Model) && Owner.equals(c.Owner)&&
AverageMileage.equals(c.AverageMileage)&&

REGISTRATION NUMBER.equals (c.REGISTRATION_NUMBER);

}

public void setColor (String col){
color = col;

}

public string getColor ( ){
return color;

}
}

class CarExample9 {
public static void main (String [] args) {

Car cl1,c2;
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cl = new Car (“WagonR”,”Amit Kumar”,18 );
c2 new Car (“xcent”,”Avinash Kumar”,16);
cl.setColor(“White”);

System.out.println(“The color of”+ cl.model+ “is” +
cl.getColor());

System.out.println(“The color of”+ c2.model+“is” +
c2.getColor());

}

}

SHHT AT3CYC :

The color of WagonR is White
The color of Xcent is White

:’N{I,ch 3cledvl H car cl & HoR Tash static INUIA TH AYS
setColor( )& &aRT 3ifsatae c1 & fow white f3wrget famam aram | #ifd v
&Y static STeT AFR Pl ¢ 3 [T 3 STeg 7 Fid FAT ST THhaT & | 3R
TgT W AT 3T 1 3 c2 & AT i foram =7 3R AT 1 gRome Y
AT 3T |

3T 3¢18Y0T ¥ Ig fashy fAeelar § & Static Data member T 3UJreT
hieh Ueh Tellael dog ol class oldel W R ThAT ST Hehell § o7 0H Teh &1
FollH H Static Data member T 39T [Affee ST & &7 A AR T
HIETH 17 Hehd @ |

Tefesd AYS (Static Method (AT Class Method)):

SITaT # Static Method (IT Class Method) 8 3UcTsatr § | 3Ueh 3TEXT
H Static data member &7 g & Static Method (IT Class Method)

I 8T FBwsa fRar ST asar g | T Static Method WY class & foIw &1 e
T & o fh Class & &S & 1Y |
class Car & foU gH f=I[AR Static Method fSWhISs T HHA§ :

public static String trafficRules( ){
return “Please wear seat belt for safety”;

}

class CarExamplelo {
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public static void main (String [] args) {
Car Carl;

Carl = new CAR ((“WagonR”,”Amit Kumar”,18);

System.out.println(cl.trafficRules());
System.out.println(Car.trafficRules());

}
}

Please wear seat belt for safety
Please wear seat belt for safety

TGT W U & static method & &Y olE & Hier AT 71T & Ugel SEid & 3N aE
#H class @ @i frar T § | Q& &1 FEAfa & AYs & v & dog 1 Reat
fFar g | e 3R Wﬁg?%tr‘afficmles() T TG static AYS
ohddl static STeT AFER Bl &l i Il ¢ |

refesd uoellhered(Static Application):

318 O gAY it oY 3eTERoT 36 § 39 class F UH AYS main() AT §
Sas ur: Z‘,:Hff class ¥ S¥CI §ITd g | SIMAT 7 class shad static AYS
T4 static 31eT Aeay O T BHEd e aHa ¢ |

J**
*  Example-11 all static class Application

*/

import java.io.*

class AllStatic{
static int a;
static String s;

public static String asString (int number){
return “ »” + number;

}

Public static void main( String [ ] args){
a = 132;
s = asString(a);
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System.out.println(s);

}
}

S 3cIeX0T H &l static Presd a 3R s gRe™T &7 =T § sdT & AT ar
static AUEE M g asString() 3R main(). 5TH main() AYS
asString()HYUS FI Hid Il ¢ Tg dHT THT § oI Gl HASH static g |
sATOIT 3T AU Aolel o [oIU ST Sallel T ST o1el ¢ | SIar H 9
$had static fﬁ?&jﬂ' Ud static ﬁaﬂSH gRA™T @?ﬁ a' dd g class
Hearle] Ud Jolleel 31CT & AT TEUSS C T JHITH ofdTdT ¢ | 5T 3180 & Teh
a1 3R &I & Fr § 5 AUZ asString(),concatenation operator
(+) 3OS T 3UANT H& integer Jeg &l [EET H dgel &t § | i
concatenation operator (+) 3fTUReX @I TARIVAT & foh ITE Tgell IMEHC
FEgar & ar 31erer ot TEcaT 8f ST |

31eT AFY sfAf¥egs W (Data Members Initialization):
fordr off 3ffeatere & STeT AFIY $I Uk Ao Bl § Ife Aoy sARTemss w1éh
$T ¢ a Shlee dog 3melt § | STrar 3 fBwiee dog AwTar gid &

EE] fEwiee deg
Byte 0
Short %]
int 0
long 0
float 0.0F
double 0.0
char \9'
boolean false
T ifesiere 1 STARTST dg null gIdT g |
/**
*  Example-12 Initial Values Application
*/
class Values{
int a;
float b;
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String s;
Car c;
¥
class InitialValues {
Public static void main ( String [ ] args){

Values v = new Values ( );

System.out.println(v.a);
System.out.println( v.b);
System.out.println( v.s);
System.out.println( v.c);

}
}

olonl 3'|I:’>ng

%]
0.0
null
null

g W degaT shAfRrremssr g @1 of safaw fSwiee deger 3T § | afe &
¢ ol ool I fe=TaR sfAfRIaesst fohar ST dhar ¢ |

/**
*  Example-13 Initial Values Application-2
*/

class Values{

int a=2;

float b = inverse(a);

String s;

Car c;

Values (String st){

s = st;

}

public float inverse( int val){
return 1.0F / val;

}
}

class InitialValues2 {
public static void main ( String [ ] args){

Values v = new Values (“Hello” );
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System.out.println(v.a);
System.out.println(v.b);
System.out.println(v.s);
System.out.println(v.c);

}
}

ST 3T3CYC Tt 3muam

2

0.5
Hello
null

$as (Keyword) “this”: Srar & ve H1as § “this”. I8 Fas AUS &
e R 3ifealere (Receiver object) &1 3Yd #XaT ¢ | Ig AUS A al
YR H 39T gIaT ¢ | 9gell A48 # R 3ifsaide & Reted & Reat et
# 39N GIAT § U AT constructor &I fHdT 31T constructor ¥ i
el H Y “this”T 3UAT AT & | 3GT80T & folw

public Car setColor (String col){
color = col;
return this;

}

I AYS FR B Th  Nked dl Reed atdr § va Reiar 3fteoiae & Rdea
T Teh dog Neet Tl § | 3Tderd AU FI fAFT Feh § 39AT Tl §
Car cl = new CAR ((“WagonR”,”Amit Kumar”,18);

System.out.println(cl.setColor (“White”).getInitials());
System.out.println(cl.getColor);

SH AYS H Th AJS setColor(), cl HI HAT 3T | 37 AUS o RATX
deoide A Roew Reet fFar St fr 1 & | 39 91g T A3
getInitials() c1 Eﬁﬁkﬂrﬂiﬂ3ﬁTﬁﬁﬁﬁ3ﬂ3ﬁgﬁ3ﬂﬁﬁ

A.K.
White

fIge “this” T 3UYNT & TS constructor T 3T constructor &
Pt et T 3CTEI0
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/**
*  Example-14 of Cars with static data members Application
*/

class Car {

String Model;

String Owner;

String Registration_number;
int AverageMileage;

Car(String mod, String own, int am) {
Model = mod;

Owner =own;

REGISTRATION_NUMBER =”Not Known”;
AverageMileage = am;

}

Car(String mod, String own,String Regn, int am) {
Model = mod;

Owner =own;

REGISTRATION_NUMBER = Regn;

AverageMileage = am;

}

$H 3ATEXVT H G constructor &l Ugel § Siel leh YATH & BieT foha
ST Tl &

Car(String mod, String own, int am) {

this(mod,own,am);

REGISTRATION_NUMBER = Regn;
}

SHH Tgel constructor &I GEX constructor H @iel fhaT § 3N 363 ugel
constructor & 3Tl AFY H T 37T HFaX REGISTRATION_NUMBER 3ThT
dog Regn & ATV SIS T&AT | $H dALE WAITAH s Y BIT 8 a1 3N FTercdr
FATT 377 e g T |

FFCAFH da{ FATH (Complex Number class) T 3GTEIVT :
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TgT W &§H P Tg THASHT & fh Focaldd e T Toellhe e & v Fa
FTFCFH 7o) class F fo@r AT ¢ | 58 e 3T 3 gHsa &

/**
* Example-15 of Complex number class Application
*/

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

Complex al = new Complex (1.24,2.45);
Complex a2 = new Complex (3.22,5.43);

Complex ¢ = al.add(a2)
Syste.out.prinln(“al+a2="+c.getReal()+“,”+c.getImaginary());

Complex d = c.sub(a2)
Syste.out.prinln(“c-a2="+d.getReal()+“,”+d.getImaginary());

}
}

$H 3ATE0T H &l ShiFCelerd #ie al 3N 2§ 91T 3N 373 deget & NIl
3R AT arés 1 f&ar 7137 | 39% 916 U 3R FEToed A ¢ T
T fSEH Ug & FEdH e &7 Slig iaT AT U9 g & R 3R
AR areH i e ohar 13T | 39 916 ¢ A H & a2 Fl g™ I:-7 Ud
38 Ueh 7T HIFCAFH TaX d Sl QY TG 73T U9 d SR & RIeT 3R gAY
aréH &Y e fohar a1 | S&ehr 3T3eye :

al+a2 =4.46,7.88
c-a2 =1.24,2.45

&H ST § [ Ftolad e} af Iy & fAeet aa7ar & Raer 3k safaan |
SHAT AT ¢ [ PClad AeX T class H al s1eT AFAY ARV | T 3TeT
AFI FHIFCIFH da & RIS IIE I TR A & AT U g@r S1er AFR
AT UI¢ & TR A & v | I8 gaedmr s & fov g7 =
constructor ST ST arguments I TEAAT T HFCIFH A & gl
qrey & STARITATSS F3 | TS ATY & &I AW BhET Fidl T RIoT
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T @l Y&l T TF GERT SATSI UIC &l Yalel i | foie=T 3Teor &
3gellehaT L

/**

* Example-16 of Complex number class
*/

public class Complex {

double = real;

double = imag;

/**

*IE constructor T HFCAFH e 380 Il Td FHISTRT IIcd & a1
SATTTT |

*/
Complex(double r,double i){
real = r;
imag = I;
}
/**
+27g A1z Rerer a1é 1 Reed et & fare
*/

public double getReal(){
return real;

}

/**
*Tg AUS SATIRY 91¢ & Read Far & faw
*/

public double getImaginary(){
return imag;

}

3GIEY0T 15 & gaf 3R AAWSH 39IHT H ot =70 | v AYS s & fov
(al.add(a2) ) Ud @Y AU He & fIT (c. sub(a2)) | 3oT Gl HASH I
SEA IR T FoIcll § o Sl AWSH Teh AT IIeed il & 31 g@y A’

AT AT geAT HAT |
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Complex c = al.add(a2);
SHH Teh AT a2 FIod AATg N al H IE A A AT g |

ngm%wﬁ%woﬁm FIFCAFH A TATT3 3 37 gROmH
& dX X Neat el | g1 W &A1 S arell 91 & o RIyer are @ Raer are
TG SHATSIRT UT¢ SATSIRT UTE ST TR g9 |

a1 321801 & g W fF A & AYS S5 vd "e & fav foddr 31 e
e

/** U AYS Teh AT HIFCIFT A< I el hial &

* i RATET 3R AT & TTed HoCleFd e T SIS Sl TROTH Biel &
*/

public Complex add(Complex a) {
return new Complex (real+a.real, imag+a.imag);

}

/** A AUS Teh TT HIFCIFH AT I el Adl &

* ST AT A ITod HFColehd waT i RAT & § T 1 GRUMH gier §
*/

public Complex sub(Complex a) {
return new Complex (real-a.real, imag-a.imag);

}

39T AYS A new HIGS T HFCHTH HeX &I AT SECH TA™T 3Hh dlG
constructor @& dlel deh 3 SATATAS ST fohar 3R 37d 7 38 Ree fhar |
Ife 7 U AYS addReal() BHET FET TEd & o % RAtex &1 Raer
gIc Fl arguments & IIed RISl 91€ & T1Y A3 | 39 AYS H €I IWT ¢

R AUz RATeT F1 GNAT X | STF T T 3T :
al.addReal(2.9);

I & 3eEI0T 15 T oW df U AYS & T gl & §Ig al dogof 3.24

RIor aré 31 2.45 SATTTN € a1 & Aemard |
al.addReal(2.0).addReal(3.12);

SH FHT & UTFAFIH H addReal() AYUS &I al IR Hicl H&AT g | TEell
IR H a1 & RIA I & 2.0 7 A3 gR1 3R g s NI 3ifeaige (e
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3iTeage) o Redea &1 Reat 8o 9 addReal( ) AUS &l SEGRT PioT HleT
W AYS I HFCAFH HaL I 74T dog & I TR Y |

gH I & [ “this” RATX 3iTeoide &1 R § AT AYS Fl o=t
ghR ¥ &Y forg T ¢ |

/** Ug AYS H arguments @Wéﬂ@fﬁaﬁmq’lﬁﬁm%l

*  IgT &ATT ST 8191 b A AUs RAve 1 off g Fcr &
*/
public Complex addReal(double c) {
real +=c;
return this;

}
Complex b = a;

&9 39 TecHe W [9UR Y dl IdT Iold foh a 1T eCelard s of 8l &
&% a F1 S R 3iTeoide & b 3TD THT AT & SHHAT AT g foh b T
dog Falel W a i &Y deg FeaT |

3d: I §H Ueh AAT FHIFClFH daT STl ATed & df g5 constructor &l
39T fAFATTER AT 1T

Complex b = new Complex (a);

Teh UHT AT constructor St T dlFcoledy s &l mjgfrcr FT aE @ ured
Y, TalTet T TSolaET ah]

/** ¥E constructor & ST 3-11?i?5|€ T YT SFColad AaT & 3T Py &

Ueh 3T FlEColay AR dalTel T *afT §
*/

Complex (Complex b) {
This(b.real,b.imag);

}

Jg constructor T ShIFCAHFH A T mjpfit T 9TcT LT g 3R this &
GaRT qd H f3%ISel constructor &l Hict AT 8 |
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selgRe¢d (Inheritance):

Teh class U GO class Sellel & TelU SeTgREH &1 YA BT § Tgell class
I o FoIrd (Base class) 3N GET ! HEeFlTd (Subclass) Hgd & |

U AT JaFlrd Sif I STFTH I dig & & extends igs & TTT

STFATH T ATH @R AT & |

3eTeXoT & T afg g7 99 & f36E 1 g3 class Car SHFCTE AR
extends Y d Ig TA GaFTT Electric Car i BFEST adr & | Jgr
§H $O AU Sl AFAY St & el class Car & 81 § 1 S5 A 3R
SUTET STHIHLIA Pl I Hbd § |
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3618301 & folw

Class ElectricCar extends Car{
String powerOfBattery;
boolean Hybrid = true;

}

39 ElectricCar & S¥eid & 6 STeT AFAY g9 | IR STeT AFSY SHFIT &
STge aidr 3R & 3T AFY 3T class H 3% fad a7v § | 39 ST
HAFT

gidl:Model,0wner,REGISTRATION NUMBER,AverageMileage,powerOfBatte
ry 3R Hybrid | 3 class $T f8iee ElectricCar Hybrid e89 &I gl |

HAcHeT (Constructor):

TGl §H Constructor &l SAFTH & fSHET X &

ElectricCar (String mod, String own, String Regn, int am,
String pob){

super(mod, own,Regn,am)

powerOfBattery = pob;

}

34 Constructor I ‘:E?T a %CFIB?-T class Car & Constructor & §TIT
T § 3R 3TH T 3eT AFSN powerOfBattery SIST IMAT § Ugel AR 3El
WW@%WConstructor‘@%ﬁtﬁﬁﬂﬁ%ﬁéﬁmm
oTEl § | 3o7 STeT AFSH Y oAl SHFH § super () HYS § Hiel I & Ud
TU 3TeT HFaR &l JgI W SHsd Fd ¢ |

g 9T €T T 819 o AUS super() , class H IS F Ugall ST
gl TIMRT | Ife T FE g3 A Sfar FrEarger fe Rfed & super()
AYS I diel SN | extends & GaRT G4 class & TalIshd H o127 class
FeIcll & 3R AT 31eT AFay T HASH Fl SIS T AAT class B 39T fohar
ST ARAT g |

Constructor &T 39T & ElectricCar class T 81 fSwsa fAe=A1ar
femam 1T @ehell &
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ElectricCar ec;

ec=new ElectricCar(“Amaze”, ”Yashasvita Shastri”,
»MP0O4AS5136”, 18,”12v”);

AYS (Method):

fRdT oY subclass H 3T UER Hl 3o WT I & [T FAAT AYS Hr
fEthIss X Thdl § | 38 JTelrar it 8 AASH qd Terishd & 3w § 376
#Y il Y dohd ¢ |

9 ot AAS 3fTeaiare T FT ATAT § df I8t 99T class (RATX 3feaade) &
AYS § 30H 1 AYS 1 F A1 S1T1 § IS TgT W AYS 781 (Ao & de 39
39 o UEIshA H Sl class § 38H Y Hd ¢ TG TishdT d deh delal oTe
ek AYES A Agr ST |

SASREH T 3TN Fteh Reles class # 3qeles HIs &I 1 39T (Ig8)
X Hehel § $O AT H subclass H AYS & YN TGl Isdl & 56
oAt & AYs &1 qaT: Sh1Se &A1 8 & | ST 1 §H STt § hT AYS F
Wclassﬂ%ﬁ@?ﬁ%%ﬁ?@ﬁ%ﬂmﬁmﬁﬂgwwmﬁl

379 §H Teh AYS getInitials() ﬁi‘m‘g:ra:mmﬁ class ElectricCar
H 3UAMIT F@T | FAIfP getInitials() AUS 3T AFR owner W FRT
Xl § 3R IE 3T AFR all class & e H g | 3dfAC
getInitials() @I class ElectricCar H SHEd el sl I el & |
SU §H TAFATTAR 3UNeT Y Fehl &

System.out.println(ec.getInitials());

T8I W ec, ElectricCar &l U& 5&cid § T8 IR BwEe fFar rar g |

JET W U g T equals() AT &1 YA FAdl [hAT ST ThdT & FAiTH
ElectricCar &l J& el & [T &Y 37T AFSH o61al ST 4 class H ST
T8l & | Ueh Al § equals() AYS &l IGH sl &l 3R a8 ¢ fob g4 IR
SIeT AFIH & qd class Car § 31X & S1eT #AFIH HI ElectricCar ¥
equals () HUS &7 YT HY |

public boolean equals(ElectricCar ec){
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return super.equals(ec) &&
powerOfBattery.equals(ec.powerOfBattery) & Hybrid
==ec.Hybrid;

}

T8 I equals & & 3T AFaY powerOfBattery U Hybrid oI Jefell $r
W%aﬂwaﬁ§04mﬁmaﬁr§m 84 class H equals() HYS HI
super & GaRT hicl Fleh HT I § | $H G & equals() AYS H TaoA: 38
ITH & 3wrs+T fohar arar

I TE €T ol & b 37 AT equals() HYS H dH class T equals()
AYUS FT il Plh DT UIC IATAT 31T ¢ | 519 3y AYS & 97 class I
super & E@RT il Id & s 38 YL ST A gl 3T ol T Hevel ¢ |

3udad AYS A oot TR & off forer o whelr §

public boolean equals(ElectricCar ec){

return (Model.equals(ec. Model)&& Owner.equals(ec.Owner)&&

REGISTRATION NUMBER.equals(ec REGISTRATION_ NUMBER)&&
AverageMileage ==ec.AverageMileage && powerOfBattery.equals
(ec.powerOfBattery)&& Hybrid ==ec.Hybrid);

}

AYS FI 39 YR I @ 0 38 9T class A Fidl Flel HI JTTLTHdT Tl &
|

EHIT Ig ST TaT ¢ b RISwESs AUz &1 97 class & Fidd fhar s |
3GIgXUT & foIT Car class H Ueh static AYUS trafficRules( ) BwEs &
S0 g ElectricCar class # RTSHEs X Tohd ¢

public static String trafficRules( ){
return “Number plate for Electric Car should be green ”’;

}

Teh 71T AYS #11 §H TSHIS X Hehdl © 3GTGYVT & fel¥ Hybrid & deg e
Y T 3H Ao el & [0 §H [ATo10R AYS forg wahd &

public void setHybrid(){
Hybrid = false;
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}

public boolean isHybrid(){
return Hybrid;

}

TET W €I W & fF T8 AYS subclass & BHEA § 37d: setHybrid &7

HAAST subclass H AT Thd & W 8 class H a1gT Aol Tohd |

Tch 3GTgYVUT ElectricCar class FT TR & foIT

/**

*Electric Car class ol 3GIgX0T 37T deh o fAahedl o AT
*/

Class TestElectricCar {

Public static void main (String [] args){
ElectricCar ecl,ec2;

ecl = new ElectricCar (“Brezza”,”Aseem Shrivastava”,
»MPO45136”,14,”12V”);

ec2 = new ElectricCar (“Brezza”,” Aseem Shrivastava”,

»MPO45136”,18,”12V”);
ec2.setHybrid();

System.out.println(ecl.getInitials());
System.out.println(ecl.equals(ec2));
System.out.println(ec2. trafficRules( ));
System.out.println(ec2. isHybrid( ));

}
}

SH 3eTgRUT ol 3T3TYC foia=T 3uam

A.K.

false

Number plate for Electric Car should be green
false

Instanceof and getClass RYIZH:

62



AYS instanceof()aj%l'q?r aF{I'\ﬁE?-‘T Eh_{?-ﬁ%} 3-ﬁT?3I€EIFI'IT-ﬁ% % 3Tealac
for fafse class T & | T8T getClass() AYUS T T Reat axdr g 3R
3iTsaee [ class &1 € & 39 class &l ATH Sdiar g |

361830 & folw

/**

* Test class Application

*/

class TestClass {

public static void main (String[]args){
Car c1;

ElectricCar ecl;

cl = new Car ((“WagonR”,”Amit Kumar”,18);

ecl = new ElectricCar (“Brezza”,” Aseem Shrivastava”,
»MPO45136”,18,”12V”);

System.out.println(cl.getClass());
System.out.println(ecl.getClass( ));
System.out.println(cl instanceof Car);
System.out.println(ecl instanceof Car);
System.out.println(cl instanceof ElectricCar);
System.out.println(ecl instanceof ElectricCar);

}
}

$H 3CTgRUT ol 3T3CYC o=t glam :

class Car

class ElectricCar
true

true

false

true
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FE IM3TYC SEd g1 feoraed § | 30 Ugel al A13cye o ATURT 38 class
T ATH ST I§ © STeT T SECH 3ffeotae § | o 313¢Ye o T § &
class Car ws}‘aﬂ cl %’ | zﬁmamgta?nm%%ea Y class Car &T
e ¢ 3R I8 safav & FI5 T subclass &7 SFCH subclass & AT
Y G classes T T SECTH gIcT & To] SHHT 3ocl wAg! &1 Fehell ¢ Sl
qrd 3M3CYE H W Fohd 8 | Jgl WX class ElectricCar &7 3 c1 algr
gl

Y3 (Packages) :

Yohol Ueh dig T TCFd & orgH classes @rgwaﬁaam%w&am
H &g classes St frdl 3¢y a1 fAAT(inheritance) SaRT T &l
Tehcll & TaEcH 6T TUSE classes Teh Ydhol H cHAfyd il & 3a18<0T &
foT T class Date STaT H 3Uclsa¥ § 9@ §H 319l class H date & foT
3T Y Thd & | ST & Ig class Date STl & Uah Uohal java.util &

gl

HFISeR I TE §IT & ToI0 fob 7 class Date &l 39T class H 3TAET
$LT I8 ©, &5 39 class Date & Uohol java.util &T import TTHT
AR 319l class H importehisiT g1am | foraehr faeed fe=Tear &

import java.util.Date;

3R afe g1 ThdT dohar T T & FTTGT classes T 3UART 39T U &
AT TR & A9 &8 Faol Yhat &1 ATH STeai@d FHT g9l | FLTeor & faw

import java.util.*;

SHAT A ¢ Toh & util Yohol T Teh & SITGT class TH T 39T HT
SET

J**

*An application of Date class

*/
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import java.util.¥,
class TestDate{

public static void main (String[]args){
System.out.println(new Date());

}
}

38 3M3eYe A o & Jg IaA viFaerge gem 38 fat 1 date fOie glfr
|

g off a7 YohaT BPssT e & fAIT Package T & 39719 AT &
q AT gIam

Package LMVehicle;

gt classes St 39 Bisel & g9 af vehicle Yohat & 3iderd giefl | 5%
TATAT & Brgel T 871 Fehot & g | o T Brsd ST gE Yehol # 8 370
3T import ek 39 Yool I GEAT AT Thd ¢ |

TFAY Helel (Access Control):

SraT # T BﬂTﬁﬁﬂT%% fordy Ays a7 aRTee #t frd g@lt class @
39ANT F  FIfEa fhar o gear § | I8 e d9 gt
public,private T4 protected & CaRT forar Srar g | e o Aus o
aRuee & fow fBwiee access 81T g ST T classes ST U &Y Yot &
g, AT el access &l ¢ | §H 3780 dh SATCTR 3TN H SHPT 3TANT T
Te*.%flgﬁraccess &I AdAS ¢ T gal classe & @l 3Ter #AFH 3R
HUISH FT access Y Tohd ¢ | 3G18L0T o ToIT §H ElectricCar class &
Hybrid STeT AFS &I TestElectricCar classe ¥ A AFTHR T Fohd
3

ec2.setHybrid();

3R g e §

ec2.Hybrid= true;
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U Teehtgoldal (encapsulation) &I §elid I@aA & foIT g srer AFaY a1
HUISH T TIT access Aal &oll Ilad & | THT RATT & private TS Fr
WW%I%@QW%W@MWW&C%S % 351 AU
d 8 Hhdl § S SH classe H § | 3¢0T & fAU ser #=y
powerOfBattery Ud Hybrid &I private T3HE #d g

Class ElectricCar extends Car{
private String powerOfBattery;
private boolean Hybrid = true;

}

SHH private fSWIg &Y & §T¢ 37T AFT Hybrid 1 fohdl @ classe &
access oIgl fohdT ST Hehdl § | 37d: ohdol ElectricCar class CaRT &
setHybrid() AYUS & HEAT ¥ Hybrid T Jeg &I G HT Hhd & |

3TH ¥ R 31eT AF T private BHET aid § GG STeT AFSY Hl dhaol
34T class & AU § gfdartad fhar srarg |

g o I § T abstract 3rer €8T (ADT) &7 ¥ U Ay gl g o a
Uﬁ-’»@ﬂ'ﬂ (encapsulation) %gd & |

public ME (modifier) STeT AFIH &I Bl access [T Fhdl Ticstr
o ¢dT g | U AAISH & public T 3TN dd ¢ 384 fohar T class &
3iTesiere & § AW JSIT ST HohdT § |

3R 31T H protected MY ST AFSY FT access subclass 3R Far
#T class ST 3T dhT HTET R SAT B |

final UT abstract:

final US abstract ¥ g GMUH § S AYES 3R class & T 39T H
ST § | final AYS & subclass # ¢ qaT: Bprset a1 aRacier w1¢t o o
GohdT & | STPT AT & FT AYS T final BwET T fear g ar 39 I Aus
0T & 3T gl e el aRader & | 3R afe &t class & final
fSwhrssT &Y f&aT df 39 class &1 subclass sTal & Hhal |
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abstract WU A% AUS & 3T §9 H BEEA FAT § SHHT Adeld &
abstract AYS H subclass H Ye: BT HTAT TRy & Fifh e
fSwsaT Thd SHST YN T8l HL Hohd & | SUT g abstract class &
STCIT gl 1T ST Hehdl o oldh 38T subclass FATIN ST Hehdll & AR
abstract class @I subclass & ST & Hehd g | SH U 3G1e0T
THSTA & | AT T 87 U class AT @ & TolgahT AT computerSystem g |
ST FT g7 ST & T computerSystem agﬁwa??lﬁ%ﬁ@fw
el , HR IR R HTYX 3Tie | 58 Tl TR & X A $T a3
Ram,ROM, Mother Board, I/O devices, Microprocessor etc. ﬁ?’lﬁ
¢ 3R 51 WA 3Hagal & Y AY F 9T a7 el o veh TR &
HegeY H gid 8 | SR WITH Sl T foIv g8 AHT agal & a1y Teh
class computerSystem & § 3R 3H class &I gHel 3% [olT TAUH
abstract & 393197 FX abstract class computerSystem &7 f&ar | &
W@E'HWT?%GTaﬁﬂNsubclass 3THelT , ouerT , ga¥ 3R
g W & oI gaeft | 319 §H 9 YR & ciant\C{ #T subclass &
AT 37944 U 39 YR & AV 31aaa T8t Ff SwrseT Ha |

gHeh d1¢ §H ST & fBdE & fhdl off g & &YX $T subclass &
SECH TATRY 38 BT & ST &l eaiedd dlish & 39N HT bl
g1 A &1 8 &ATeT oT hY & Toh §ALU ST 811 3 hege hl SABEARIE AT o
TR el I1 39AT 3T gl & BUfd A fordl v 9o & shege &l
GBI & dR H LT Fall o §H WA HTYT & d1d FdT el I
computerSystem class %Ek-ciﬂ I TR ﬁﬂﬁ@ﬁ&ﬁ?%ﬂﬁ?%ﬂﬁéﬁ
abstract Swsd T GAT § | TEY Uk 3T f3atsT T ufshar A ST £ |

SH §H Ueh 3GT8L0T § THSIA &

T computerSystem abstract class ST & [oIHH &H Slellol JGJal ol
A% 3wrss Sier Fifeh g TR & fFcH 7 30+ fgae @ fafdse deg &
folT Ush subclass SR | subclass & 3feeX FS abstract AUSH &
TARET f5Ed 39 [afse yaR & [@TeH &1 caagR Bwsd &l I |

/**

*Computer System Class
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*/

abstract class computerSystem {
String type;

int noOfSoftware = 0;

computerSystem (String t){
System.out.println(“computerSystem constructor”);
type = t;

}

final public void Software(){
noOfSoftware ++;

}

final public int getSoftware(){
return noOfSoftware;

}

abstract public void initialize();
abstract public void on();
abstract public void off();

}

59 class &I #Ig T subclass AYS Software() HT YoA: BT AT T
g Fife Ig AYS JET W final fBwea & | 3R class
computerSystem &7 g ) ST 8T I Fdifeh Tg abstract class

gl
379 subclass ST %
/**

*Desktop Computer System Class
*/

class Desktop extends computerSystem{
int usbports;

Desktop (String t, int p, int hd){
super (t);

usbport =p;

noOfHardDisk = hd;
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System.out.println(“Desktop constructor”);

}

public void initialize (){
System.out.println(“initialise method for Desktop”);
// specific code to initialise a Desktop

}

public void on (){
System.out.println(“on method for Desktop™);
// specific code to initialise a Desktop

}

public void off (){
System.out.println(“off method for Desktop”);
// specific code to initialise a Desktop

}

}

g subclass Desktop computer @Wﬁ%@ﬂﬂﬁ%mmgl
39 subclass & U& constructor ST g S diel 3-1T{1ﬂ'c3? gIcd T
type,port 3R HardDisk | 3H & data member type & class H
%W%ﬁ?ﬁg‘(fa’fdata members port Ud HardDisk &I subclass
Hq Boea g | Jgl WX subclass &I constructor SH class &
constructor &I super % EART Hid FX &l ¢ | TgI W g dldAl AUSH
initialize, on 3R off & &I A& # =gl Tl @ & 3 WA 3191
feare & forg Ihar gl

/**

* Server Computer System Class
*/

class Server extends computerSystem{
int usbports;

Server (String t, int p, int pr){

super (t);

usbport =p;

noOfProcessors = pr;
System.out.println(“Server constructor”);

}
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public void initialize (){
System.out.println(“initialise method for Server”);
// specific code to initialise a Server

}

public void on (){
System.out.println(“on method for Server”);
// specific code to initialise a Server

}

public void off (){
System.out.println(“off method for Server”);
// specific code to initialise a Server

}
}

Ig subclass Server ATcH FH BHEA A & 6T g0t & | 59
subclass # U& constructor FATAT § ST diel 3-1'@?’?}[ gred I
type,port 3R noOfProcessors | 3&HA & data member type &&
class H BFEA ¢ 3-ﬁT§|'€f§'UaT data member port Td noOfProcessors
3EI subclass H BFHEA ¢ | Jgl W subclass F constructor 9 class
& constructor @I super é:a\amaﬁsrww% | EI%TVQTEWFﬁ?—ITﬁzﬂS'\ET
initialize, on I of f FT HIT Wﬁﬁﬂﬁﬁv‘@?@%éﬁmm
Rare & forg @ehar g

[/ **

* Laptop Computer System Class
*/

class Laptop extends computerSystem{
int usbports;

Laptop (String t, int p){

super (t);

usbport =p;

System.out.println(“Laptop constructor”);

}
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public void initialize (){
System.out.println(“initialise method for Laptop”);
// specific code to initialise a Laptop

}

public void on (){
System.out.println(“on method for Laptop”);
// specific code to initialise a Laptop

}

public void off (){
System.out.println(“off method for Laptop”);
// specific code to initialise a Laptop

}
}

Jg subclass Laptop T&FCH oI BFET aad & [T S =7 § | 39
subclass H U constructor W%E’fd’fﬁﬂiﬁﬂ}rmmtype 3R
port SHH ¥ data member type S class # SWIss § 3R qET data
member port 3HY subclass H 3P § | I W subclass
constructor S class & constructor @& super a:ajama‘fawm% I
Tl W gA diell AASH initialize, on 3R of f & HIs faedd & 7
frE @ & 38 W 39 iRae & o @ehar &

379 §H Uah ¢TC class AT 39 T classes T 3TANET I JHSI | Jgr o

& subclass T ST 1T Ig & FIih A abstract BHE Aal & ATT
SHPI SECI &oT TohelT ¢ |

/**

*Test Computer System Application

*/

class TestCompuerSystem {

public static void main(String[] args){

Server netserver = new Server (“Networ server”, 10);

netserver.initialize();
netserver.on();
netserver.off();

71



}
}

ST 3M3cYe foe=T gram

computerSystem constructor
Server constructor
initialise method for Server
on method for Server

off method for Server

Tl 3R &I ¥ WY W Il ToIdT & &l Ugell constructor ST FolTH &l Td
Gl constructor subclass a:ru%\qaﬂ'dgm% | 3R U a1 & 99 For
T FAUIZH I 3I¢ET fhar AT & |

qifefhad (Polymorphism) :

ATEER F1 Faew gar § & 5 B | ST § GfeAthes
HgcaquT et & gt R Rffies ifeoiered TAT AVT W3R ST & |
/**

*Test Computer System Application
*/

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

computerSystem [] system = new computerSystem[2];

system[0] new Laptop(“This is my first Laptop”);

system[1] new Server(This server if powerful”);

for (i=0;i<2;i++){
system [i].initialize();

}

for (i=0;i<2;i++){
system [i].on();

}
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for (i=0;i<2;i++){
system [i].off();
}

}
}

TgI W Teh Udeh a2 3T T computerSystem() class abstract
fSwIs § a9 3HT 3T 8 717 | g7 T ST § fF 1S 8 subclass &r
ST 99 class HT AT S&ag gIaT § J&l UX JaT dlitolsh ol 39T fomar
AT UG &7 STCTH Teh oUeIT I UG Ueh HAX T 11T 3T f5 8 8T 97
class computerSystem() class &l §dIT IRT § | JgI W dIA AU
STARITATSST, 3T Td 3% el S AR & ITHR AT SIHE & @RI
39T FohT ST HehdT & |

geThd (Interfaces):

3Ugerd 3ETgR0T H §He & foh 519 8 Teh & SI1eT class o ToIU Teh & STeT
HFSY AT Uh UT AUISH T 3TJET FIAT I8 § o 84 Ueh class abstract
fSwrssT X & TG 3THT S subclass W%Isﬁﬁﬂﬂaﬁma@ﬁ?
gH interface T 39T W? | interface Ta UHT class % Sae g
STeT AFST UG static 3R final gld & Ud Tt AUSH dfcars esq Hr
BIdT & 3R 3T a1ST 78T 81T | interface T s T ST 6T ST |

interface & W 31T AFIY AT Plosd U AT dog & & & it
static 3R final @d & interface &I AUSH hdel Teh cIAER TRATNT
HLAT & | PIas implements T 3TANT Flah fHAT ot class & interface

SFCHE T & |

3creeuT & forw afg g & srer AFdT type TF noOfSoftware Sit foh
abstract class computerSystem() H 3WEd §, T 3UANRT AT AT
dTEd & I computerSystem() U interface T g TR SHST
TP G

/**
* Computer System Interface
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*/
interface computerSystemInterface {

public void initialize();
public void on();
public void off();

}
U class Server @I fSHET Hid g ST8T W interface SFCRIHC Il

/**
* Server Interface Application

*/
class nServer implements computerSystemInterface{
int usbports;

newServer (int p){

usbport =p;

System.out.println(“Server constructor interface application
”)s

}

public void initialize (){
System.out.println(“initialise method for Server?”);
// specific code to initialise a Server

}

public void on (){
System.out.println(“on method for Server”);
// specific code to initialise a Server

}

public void off (){
System.out.println(“off method for Server”);
// specific code to initialise a Server

}
}

379Tel 3ETEXOT H 3Uerdl class &l 3UTTaT W

/%%
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*Test Computer System Interface Application
*/

class TestServer {
public static void main (String [] args){
nServer sever2 = new nServer(4);

server2.initialize();
server2.on();
server2.off();

}
}

TET 91 Teh a1 3N €17 W@ A § 6 Th class H Teh § SATET interface
I SFCATHE ThHIT ST JohdT & | 36T8L0T & foIT :

/**
* working of Server Interface Application
*/

interface workingBehaviour{
public String getName();

public String getStatus();
}

379 Ife gH ?-I'I%?f %.* R computerSystemInterface Fr T ﬁ?ﬂ?\,ﬁ 3R
workingBehaviour &I @Y ﬁ?—ﬂ'ER:r Pl nserver H SFCAIHC Hall & dd 39
fAFATTaR foham ST HhT & |

/**
* Server Interface Application 2

*/

class nServer implements computerSystemInterface,

workingBehaviour {
int usbports;

newServer (int p){
usbport =p;
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System.out.println(“Server constructor interface application
”)s
}

public void initialize (){
System.out.println(“initialise method for Server”);
// specific code to initialise a Server

}

public void on (){
System.out.println(“on method for Server”);
// specific code to initialise a Server

}

public void off (){
System.out.println(“off method for Server”);
// specific code to initialise a Server

}
}

SITaT HhFASeR class P 3T GRATIT I dTHT AN IS Gl interface Fr
Tl AUSH 59 class H BHST giaf |

ﬁéﬁﬂ?ﬁﬁgﬂ%ﬁ?abstract classes Ud interface classes @il
& THATT §9 T 3TN § Ueh g I el gf bl class or [AfIse cgagr i
HIATA Y fAT e A 8 | Weg alell A Uh AR M g 3 ag g v wh
class Ush ¥ SMGT interface Hl SFCalIHC I Hohdl & I Th subclass
U ¥ SI1ET class H inherit (Fr faTdd ) A&l &Y Hehal ¢ |

37d: gH g sy Aarrel Thd & T interface & ATEIH O T O 0+
inheritance (RA@d) &I SFcolidc T Thd & |

T (Exceptions):

SITaT H 576 1S IS T A § o9 TS error Tl § IH TFACA Hgd ¢ 58
AT 3CTE0T A THST ST TohelT &

/**

*Test Exception Application

*/
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class TestException{
public static void main (String [] args){
String s = “Namaskar”;

System.out.println(s.charAt(10));

¥

by

Wmﬁw Namaskar & 10 Hﬁ?ﬂﬁ%ﬁ?@'ﬂm*m@
10 d 378 &I IdTaT g 37 WA T lal T [T AT & 1T execution
§¢ gl SIAaT |

Exception in thread “main”

java.lang.StringIndexOutOfBoundsException:

H Yoh I T3 Sl STAT H TFACLI Fhgd o | 519 gH a3 93 T ferad
§ 9 30 dg FI AT T HHTGATT a3 ST & | TP THATTA & & & try
AR catch TeATH AT # 33Uy ¢ S 3TANT AFATER
AT T THTTATIN BT T A & |

/**

*Test Exception (Try-Catch) Application
*/

class TestException2{

public static void main (String [] args){

String s = “Namaskar?”;
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try {
System.out.println(s.charAt(10));

} catch (Exception e){
System.out.println(“There is 10t position available”);

}

}
}

S YIITH T 3T3YC

There is 10t position available

g 3¢TEY0T A T § fF o1 3 IS Ta ARl try solleh & 31T § o SHeled
catch st I Il ST § 3R catch sl T TFATRI FF I Flah d&h
AT § | AR §H FIS AT ToRiT Tl TTed § A9 RTeaR & forge
giarg |

/**

*Test Exception (Try-Catch-2) Application
*/

class TestException3{
public static void main (String [] args){

String s = “Namaskar”;

try {
System.out.println(s.charAt(10));

} catch (StringIndexOutOfBoundsException e){
System.out.println(“There is 10t" position available”);

}

}
}

Wﬁ?ﬁﬁmmﬁgﬁg%exeception ffealare &l ¢t AXST AT Toha
& | 3&T8YuT & faw

/**
*Test Exception (Try-Catch-3) Application
*/

78



class TestException4{
public static void main (String [] args){

String s = “Namaskar”;

try {
System.out.println(s.charAt(10));

} catch (StringIndexOutOfBoundsException e){
System.out.println(“There is 10t position available”);
System.out.println(e.toString());

}

}
}

ST 3T3CYC TolaT 3uam

There is 10th position available
java.lang.StringIndexOutOfBoundsException:
String index out of range: 10

Wﬁgﬁi execeptions Ugel ¥ &l 3t g1d ¢ 31X 3Tehl TehsT ST Hehl
¢ | o AT H catch @ THACR YehsalT AT i § |

geTqC AT3CYC (Input Output):

Sar & Input Output &7 [aTes AisT Sifeer g 3R Sgd AR classes §
TSTeRT 39T read 3R write A & AT FATEATE | T BrIer 8T g [
Input Output ﬁmﬁ,@m@,ﬁﬁ@ﬁﬁ@@ﬁ@@ﬁ
R A ed frar Srar g |

ST & Input Output T8EEH java.io mﬁsx%hﬁtﬁ:mgaﬂ%mg
stream & f3UR W 3MRT & | Input stream (EEH) T 3er O & o
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STeT UTCd adel & foIT access fohaT ST T & | Output Ta s1eT A & ST8T
qX 37T I ToI@r ST TohdT & | T TEIFT o Teg H H [fad & T Byte
streams Ti'_q"?.‘@ﬂchar‘ac’cer‘ streams. Byte streams T 3YINIT STET l
Bic OE?I-TE',T How byte, integers 3f¢ & read 3R write fRaT ST £ |
character streams ol 39T character &l read IT write et H fohaT
ST |

313Tel BRI H S1ET & YR & 31« 8 1At T Sl 3GT801 T FgrIdr
& gAY |

a15¢ 3RNwes T (Byte Oriented Streams):

aT3C NNTCS TA & foIT a TR Fr T 39717 & T 161 7 39cieey
& | T class FileOutputStream: TS« bytes &l stream H write Hlal
& o 3ugmer Eﬂ'aT ?»' IR q&ff class FileInputStream: ST 39T
bytes &I stream & GaRT read (9&=1) & fIT gIaT & |

/**
*Write Bytes Application
*/

Import java.io.*;
class WriteBytes{

public static void main (String [] args){

int data[] = {15,25,35,45,150,550};
FileOutputStream f;

try {

f = new FileOutputStream(“fl.data”);

for ( i=0;i<data.length;i++)
f.write(data[i]);

f.close();

} catch (IOExceptopn e){
System.out.println(“Error with files:” + e.toString());

}
}
}

S 36Te0T H  FileOutputStream &1 SFCelide &t Ufhar a5 & | SHH
FileOutputStream T Teh SECTH new I 3UINT Hlch SoIAT AT § 59

SECHH H BISel T A1 fl.data EHC & & & I fhar a3 | @A
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ScAd JTeolde f UG BISd & &1 H FFaeY 3H dig TATT fhar = &
S 8 write TR £ W ThaT ST § A9 31ET BISST A write gAT § |
BISel f1.data # QU data, data[] array ¥ ®Sel H write #AS &
&anT for@r 91T | 37T 7 close HYUS & GaRI WIS &l close fordm I | Jgr
WQWWm%aﬁgaﬁtr‘y—catch solteh & for@r -r § 3R I8
BﬂHQW%wﬁ?IOException HTWT%}&T}T}TIFTW 3T AT 8T
e |

/**
*Read Bytes Application
*/

import java.io.*;

class ReadBytes{
public static void main (String [] args){
int data[] = {15,25,35,45,150,550};
FileInputStream f;

try {
f = new FileInputStream(“fl.data”);

int data;
while((data = f.read())!=-1)
System.out.println(data);
f.close();
} catch (IOExceptopn e){
System.out.println(“Error with files:” + e.toString());

}
}
}

39 3GIY0T §  FileInputStream T SFCollAC T UfhdT ad1s § | 3TH
FileInputStream T Ush STCH new Hl 3UANRT Flh SATIT IT & 59
STCTH I BIS f1.data T Feaed TATRAT fohar I

ISl f1.data & G data, read AT & GIRT TSI S | TG BIS & 37
H 9 W -1 $T Jog Reel FJMM | T & close AUS & ggRT Hisel H
close foIRIT 3T | TET IR &A1 IWGAT 8T foh IS Fl try - catch s &
ﬁ'@TW%ﬁTWWQW%Wﬁ%IOException HTWT%}T‘T&TI?TW
3T HATUT &1 Heh |

SH 3CTgRUT &l 3M3cYe fola<T gram
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15
25
35
45
150
550

Write FEST & G@NT Y array & bytes &l Bl H ol ST HHATE |

/**
*Write Array Bytes Application
*/

import java.io.*;

class WriteArrayBytes{

public static void main (String [] args){
byte data[] = {15,25,35,45,150,550};
FileOutputStream f;

try {
f = new FileOutputStream(“fl.data”);

f.write (data,@,data.length);

f.close();
} catch (IOExceptopn e){
System.out.println(“Error with files:” + e.toString());

}
}
}
S 3G16UT H AT write bytes & array &l arguments, 8ol dlFdlalec
% Z3FT I Ud HUleicH I F&IT STae! ToIGeT § &l ITcd dal & | 39 g
ﬁﬁ@TgﬁT bytes 31T &I 8 Tl read & WATH GaRT YT ST Hhdl § |
TgT T €A S arell 91 & [ write T integer Elffaﬂiﬁtﬁ expects
AT § 3R AYS read()integer & BIH FH Rl AT § T ST SSC & BieT
# | SHH HRT § [ A byte &I read IT write F HT dog -128 &

127 § ST91h bytes FI BISel H read AT BISel H write Fla T 3T 0 H 255
.l

Buffered Byte Oriented Streams:
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IR # RAeplaAsaideT Ud 3aies ol T el & [T g% T 3TAET gidT &
| Buffered Byte Oriented Streams & faT & classes
BufferedOutputStream Ud BufferedInputStream T 3TIIIT gidl g |

/**
*Write Buffered Bytes Application
*/

import java.io.*;

class WriteBufferedBytes{

public static void main (String [] args){
byte data[] = {15,25,35,45,150,550};
FileOutputStream f;

BufferedOutputStream bf;

try {

f = new FileOutputStream(“fl.data”);

bf = new BufferedOutputStream (f);

for ( i=0;i<data.length;i++)
bf.write(data[i]);
bf.close();
} catch (IOExceptopn e){
System.out.println(“Error with files:” + e.toString());

}
}
}

JET 9T Output Stream FI arguments & di§ 33U e+ Buffered
Output Stream & ST IAT 3R $H G &HA 3T feorered M3eqe @l
buffering &=l H fo@rY |

/**
*Read Buffered Bytes Application
*/

import java.io.*;

class ReadBufferedBytes{

public static void main (String [] args){
FileInputStream f;

BufferedInputStream bf;

try {
f = new FileInputStream(“fl.data”);
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bf = new BufferedInputStream (f);

int data;
while((data = f.read())!=-1)
System.out.println(data);
bf.close();
} catch (IOExceptopn e){
System.out.println(“Error with files:” + e.toString());

}
}
}

ST 3M3TYC fola=T gram

15
25
35
45
150
550

sler dWY 95 AiRues TFH Data Buffered Byte Oriented
Streams): STCT Y STSC 3RS TEFH T 3TN STET & BIE BIC gohsl H
S primitive TBT & Aol Il & | STET I read 3R write L & fOIT
o A8 FT 3T R Thd & ¢

Read message Write message
readBoolean() writeBoolean(boolean)
readByte() writeByte(byte)
readShort() writeShort(short)
readInt() writeInt(int)
readLong() writeLong(long)
readFloat() writeFloat(float)
readDouble() writeDouble(double)

373Tel 3GTEXUT H STeT I STeT H d18¢ ATRUCS TIFT H TR il & ov
T integer @I ST &I integer & array ¥ #d GIdT ¢ | 38 &1 double
array 3i 37d # gfolae dogat :

/**
*Write Data class Application
*/

import java.io.*;
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class WriteData {

public static void main (String [] args){
byte data[] = {5.6,22.32,-5.1,2.44};
FileOutputStream f;

BufferedOutputStream bf;

DataOutputStream ds;

try {

f = new FileOutputStream(“fl.data”);
bf = new BufferedOutputStream (f);
ds = newDataOutputStream(bf);

ds.writeInt(data.length);

for ( i=0;i<data.length;i++)
ds.writeDouble(data[i]);
ds.writeBoolean(true);
ds.close();
} catch (IOExceptopn e){
System.out.println(“Error with files:” + e.toString());

}
}
}

3GTE0T H S1eT I d1se 3RUes 0 1 it gat & qo fohar o | g=d
UES! T3CYC TEIH T ST 3T 38eh &G 38 buffered fohar aram AR 3id
& 3TeT stream T ST I1AT | 73Tl 3STEIVT H 3IET read T 3UITET gd1AT
IRATE :

[/ **
*Read Data class Application
*/

import java.io.*;

class ReadData{

public static void main (String [] args){
FileInputStream f;

BufferedInputStream bf;

DataInputStream ds;

try {

f = new FileInputStream(“fl.data”);
bf = new BufferedInputStream (f);
ds = new DataInputStream(bf);
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int length = ds.readInt();
for( int i=0; i<length,i++)

System.out.println(ds.readDouble());
System.out.println(ds.readBoolean());

ds.close();
} catch (IOExceptopn e){
System.out.println(“Error with files:” + e.toString());

}
}
}

$H 3CTEI0T & JT3CYCT
5.6

22.32

-5.1

2.44

ﬁ»‘lmaﬂﬁ@gr@m (Character Oriented Streams):

hiFel IHRTCE TFF &7 39T characters &l read 3R write A &
forw giar & | 3m3eye ¢ote T A T & fov g 3maeash g & wh
ST FileWriter 3R 39 §1¢ Bufferedwriter &l SECiH a6 ¢ | 39
YRR hl TEIFH T Felled oh TolT feddeT clleT HAZH HT 3TJNET & Hoh ¢ |

Message
Write(String,int,int)
Write(char[], int,int)

newline()

sﬂﬁmﬁ@?ﬁwaﬂﬁf%aﬁmwwﬁcmracterww
AT @ UIod integer & 4o 38 Character T Ug (YISiiere) Td el
integer W@?@WChar‘acter‘ g 3T STeTeh T TAeIAT & | @ AfaT
T gger T G A AT ¢ Al A ek © T @t AU H Character
array & BIF H gId § | dHERT AWST H3CYC stream H 7 oS (New
Line) ST § | €T Sa¥ aTell AT IE & b T AT TRTET e @ off
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TIAT ®F T 1 P ¢ | o= 3618307 H IaFex INRTes TFT &7 39T
cefararar g |

/**
* Write Text class Application

*/

import java.io.*;

class WriteText{

public static void main (String [] args){
FileWriter f;

BufferedWriter bf;

try {
f = new FileWriter(“fl.text”);

bf = new BufferedWriter(f);

String s = “Namaskar Ji”
bf.Writer(s,0,s.length());

bf.newLine();

bf.write (“Java is very Useful !#@”,14,3);
bf.newLine();

bf.close();
} catch (IOExceptopn e){
System.out.println(“Error with files:” + e.toString());

}
}
}

SAYe IHEE EFE F S & AU ag arasw ¢ R e sEw
FileReader 3R 3¥% &I Buffered Reader T STCH ST ¢ | 37
YehR I FEIFH &l §olo o [T foie Teh AGST readLine & 3udleT g
line I TFEE O Yea & fAIT U T Fohdl & | TG Th 8T, ST R o1get
ﬁ@?%ﬁg‘@?%éﬁiﬂﬁﬁﬁﬂ%lﬁﬁgﬂ%ﬁﬁﬁnullﬁ
et AT & | 38180 & faw

/**
*Read Text class Application
*/

import java.io.*;
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class ReadText{

public static void main (String [] args){
FileReader T;

BufferedReader bf;

try {
f = new FileReader(“fl.text”);
bf = new BufferedReader(f);
String s;

While ((s =bf.readlLine()) != null)
System.out.println(ds.readDouble());
System.out.println(s);

ds.close();

} catch (IOExceptopn e){
System.out.println(“Error with files:” + e.toString());

}
}
}

SR 3M3eYe faa=
Namaskar Ji

1@

¥EUSS AYC (Standard Input): Thell AT H TUSS gaqC &I Uaal HI
3MTaRISHAT Bl & 3N W AT A TS SoYe T 3TN giell ¢ | Toss
geTqc HT R=E Siar # Teh dRTSS System.in & & & § | gHb @Rl
read @al o TIT InputStreamReader &I BufferedReader &l fSHEe
AT BIAT G |

/**
*Standard Input class Application
*/

import java.io.*;

class StandardInput{

public static void main (String [] args){
InputStreamReader isr;

BufferedReader br;

try {
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isr = new InputStreamReader (System.in);
br = new BufferedReader(isr);

String line;

While ((line = br.readLine()).lenght()!0)
System.out.println(line);

} catch (IOExceptopn e){
System.out.println(“Error in standard Input);

}
}
}

SHHA readLine() ﬂ%w@maﬁﬁﬁéwﬁw@wémﬁ
Reet AT & T 3R AUS length() FT Siel fhaT 137 G T@ I8 I fohar
WW%MWCIO% grarr |

w1 el 0T 3crgor o A § oad AYS & gy iffegerd fohar arar &
@W&Hﬁcatch %{HRTECI'HWTGITE? | 37c: SHoh FATUTST oh &9
H a7 HG8 throws T 3UANET ad & | 3 HT H try-catch sl @l

s e FT STT AST gl g |
/**

*Standard Input class Application-2
*/

import java.io.*;
class StandardInputWithThrows{
public static void main (String [] args) throws IOException

{

InputStreamReader isr;
BufferedReader br;

isr = new InputStreamReader (System.in);
br = new BufferedReader(isr);

String line;

While ((line = br.readLine()).lenght()!=0)
System.out.println(line);

}
}
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93H (Threads):

SITAT H 376197 3TeldT tasks I AT ATY I el o [olT YSH T 39T gldT g |
Ycdeh 98 Ueh task I TqcT & H CPU SaRT ST 91T TISH oh HJHR T el
& | 370191 3ol 93 3T9F H o1 7 g Fehll & 3R 3198 H ST S=aH i T
RAeplAS e X Thd ¢ |

U3 Fl FSHIET FI & &0 U8 class HI Th subclass Pl AT BIAT ¢ | U5
class & TH abstract HUS THGHT a1 run & 59 3 subclass &
SIS LT BlaT & | S8 AYS F Ueh TIdT U T Telol T IS 3TTsY § |
=1 3&18T0T & CharTread St & U8 &7 subclass g, &I BB fhar aram
g
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/**
*Char Thread class application
*/

class CharThread extends Thread {
Char c;

CharThread (Char ac){

Cc = ac;

}

public void run(){

whilr(true) {

System.out.println( c);

try {
sleep (100); // TETBABIFTATE

} catch (InterruptedException e){
System.out.println( “Interrupted”);

S ]

U class T UH character STET HFaR I BHIBT AT & 3R I class
I ST constructor HI TEIAT H FoIdT § a9 A SATRIITSST &F Il &
AYZ run H TH infinite oq character &l e &Tar % | 38 §1G U3
Tollg A 7 100 fATRASHS & foIw el STdT & | Ueh 3R a1 €371 & hr g o
TFACRMA Telld HIZ H Y 31T Tohdl g SATAT HIS H try-catch FAS Hi
fSwrssT fohar T § | 379Ter 3CTEXUT  of ST §eld 91T § 3R 3¢ 3Terr
376197 character @ sAfATaST FaT T g | Fe Ml TerE g & o«
run AUS AT SECTH I T 1Y Tl ¢ | 3ETeI0T & foIT

/**
*Test Threads class Application

*/
class TestThread{
public static void main (String[]args){

CharThread t1
CharThread t2

new CharThread(fa’);
new CharThread(‘b’);

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

}
}

SHA CharThread & &I ¥CH U constructor ol 3UANRT dch do1d T
g | Slell SECTH T AIY FIC TR 8 |

ST 3M3CYC &

o O CoL C g Co

gl YSH CPU o ITH Teh 1Y STt § 3T CPU & fAer €15H & 3efdR dog &
gl

T 30T [T T & e 950 Ueh T1Y FIH R & | 306 folT Th
3HTOT 31T fAATAT 3R 39sierar &1 § 38 99R Ig ¢ T g U 3ameor
¢ orTet oy grad & 3R glar &1 98T U g 90X H interact 3eide Hldl &
| AT SaRT ST 3T ST T H TR gl ¢ 3R 38 T & H1scFa
&I 3YHIFAT GaRT 3YINET H 1T & | 3TH  [Aeshleiisel Hel I TFAEAT &l
Thd! & Fifh ST NI Teh & I Sedde aar ¢ 3R safav I v
mmlwﬁwg%mmqu H 3SeH AT W@
TohdT 3R 3THIFAT Toll T H T 3MScH gl of TohdT | SATAT 3GIEI0T
39T Ud RATAT ST 957 T gHs & fov oar a=ar g |

/**
*Producer Consumer class

*/
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class producerConsumer {

public static void main (String[] args){

Buffer buffer

new Buffer (30) // 30 S HTASA &

Producer prod
Consumer cons

new Producer(buffer);
new Consumer(buffer);

Prod.start();
Cons.start();

}
}

SHH Teh g0 ol foh 30 3TScHT dl TER I TohdT &, DI TATIT IRT § AR
Ok 9 Ush e AT (Producer) & 3R Téh  sEad
3YHIFAT(Consumer) I AT | GlAT & SECTH H Tk argument buffer
e & $EeiE T gy ¥ dFgfedhe X d | 3R 3d 7 =l s #
Tere AT | 379 g7 39Maar & T class gaR—9Y

/**

*Producer class Application
*/

class Producer extends Thread {
Buffer buffer;

public Producer (Buffer b){
buffer = b;

}

public void run(){
double value =0.0;

while (true){
buffer.insert(value);
value += 0.1;

}
}
}

39d&d producer class, 95H class &I subclass § IR AT HA
run YT § ST Teh TAAT IS Tl Hohd! & 3T class H U 3T AFR Sl Teh
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RA=T St ST constructor & arguments & 9IH g3 g, I FATGSE
T |

Igl I AYS run T& double Fog HI IO H SoAC T & (oG FeAfBIC
FIH?—WFIT%" | 3afeIT producer 38c#g (double values) &l produce HIsh
SIHT TP H SodC AT g |

/**

*Consumer class Application

*/

class Consumer extends Thread {

Buffer buffer;

public Consumer (Buffer b){
buffer = b;

}

public void run(){
while (true){
System.out.println(buffer.delete());

}
}
}

class Consumer 3 class 98 & subclass & Sl Ueh TadT U Tl Gehall
g | S class H T 3ET AFRX ST Th RBH S 99T constructor &
arguments ﬁwgm%,ﬁmﬁwmlaﬁqun HAYS 3reT I o
foreher &l & | 31N 39 Teuss 33eye A e e & |

319 3H 3eTEI0T &l &Wd §

SHH TH T Heholl THY  fSHISeT el 3R L I T array 3R al diged
& WY FFCAAT AT a1 § | Uk dige 88 Wi & fT 3R qEr &
AR & foT | o dioferd & uised gaRT S1el i §wac fohdT ST TehdT &
3R g5 IS & 31T FT read THAT ST ThaT & | T 3R 31T AT § ST
fohdieT 3T o § 3HhT J&IT §TTaT |

/%%

*Buffer clasa Application
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*/

class Buffer {
double buffer[];
int head =0;

int tail =0;

int size =0;

int numElements =0;

public Buffer (int s){
buffer = new double[s];
size =s;

numElement =0

}

Public void insert (double element){
Buffer[tail] = element;

Tail = (tail+l)% size;

numElement++;

}

public double delete(){
double value = buffer[head];
head = (head-1)%size;
numElement --;

return value;

}
}

Tl O QAT I BT & o I AYE 31 @ 1A W I g ol 76l ¢ Sl
e A 1A A A &I FAEAT §

*STH G AUSH & insert()3R delete() Gl T & TeFaR H ¢ | GlaAr
HASH U AT execute AGT g1 hdl ¢ ITG QAT T 3TN FLAT § A PIS
TUeh HYUS I Ggell HYS ST run X &1 & 39 AT glel ol ST AT I
T 9T 3ocl 3 g ThdT g |

einsert()AUS I Y I IET HAT [oh T H HIS Tollc Wall & Toh oTeT IR
SHI A8 delete() AYUS Y Ig U AT FAT b B H T $fF 3121 § b ABT
I

373Tel HTIT H Soal o AHTATIT T THTHT [Helam
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fA=lssst AYS (Syncronized method):

ST F THpIATS ST AUS 3T § | STH Gl AASH U TTY 1gT dolal g |
SHH STCTH H Ush olleh & oIl [UeshlATSol el o T TdT & | Igell JHEAT &l
AT o=t 3eTe3eT & fAearg

public synchronized void insert (double element){

Buffer[tail] = element;

Tail = (tail+l)% size;
numElement++;

}

public synchronized double delete(){
double value = buffer[head];

head = (head-1)%size;

numElement --;

return value;

}

3 A AR®E (Wait and notify):

subclass & GART AU & ¥T H Wait 3 notify AT ST § | I AAQS
&hadl [AeshledIssT AYS (Syncronized method)d GaRT & A ST Hehd @ |
AT Wait U3 FI TellT AIS H STl ol & AR olich Pl SIRT FX &l ¢ | AR
3 3TNV H STd U5 deg I T H So8C el Tell & 3N THT @lell
oT6! & o US FellT HIS H ol STl § | ST oRE G 95 5 I H § o,
Bl TARTTAT TTEAT & 3R TH Wrell & de T Told AIS H TAT ATAT § |

U U3 foger 379ft 379y s1eT Fr I H sg¢ fRAT & 3TFT 3/ notify T
giaT & fored gaRT 93 ST SRl 8T e I 98 I 3 ¥ 31T fAshrelar & a9
38 AT notify ¥ G & T ad gaT 93 SIeT S | 36 Gleil AUSH &l
=T 3TER0T & FHSTST ThaT & |

public synchronized void insert (double element){

if(numElement == size){
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try {
wait();}

catch (InterruptedException e){
System.out.println( “Interrupted”);
}

}
Buffer[tail] = element;

Tail = (tail+l)% size;
numElement++;
notify();

}

public synchronized double delete(){
if(numElement == 0){

try {
wait();}

catch (InterruptedException e){
System.out.println( “Interrupted”);

}
}

double value = buffer[head];
head = (head-1)%size;
numElement --;

notify();

return value;

}

TET I CITA ol aTell 91 ¢ fob Wait o AT catch TFATRISA T 3TN glaAT
ere |

SR BISed (JAR Files):

9 §Ha [AATAT Ug 3T aTelT 3ET8I0T SWT AT d9 39+ [ Ir wIsd
ST =iy oY |

Buffer.class

Producer.class
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Consumer.class
ProducerConsumer.class

Y g & UCollheled H ST8T U & SITET Bised Soar & 31 T@eft &1 3uaer
UCollhele & execution & gIAT § | T8l HIged Fl Th O # compressed
™ H WA & AU JEr v AFHeH 39y aar ¢ 99 JAR (Java
ARchive) Files Hgd & | JAR File &I jar HHAES ¥ TT AATAT & | JAR
Files §eITd IHT U 3R WIS dART SATdT & 918 manifest WISl Fal
ST & A BI5d 37 T3 wiseq T SABELIA IW@dT § TSIl JAR Files &
@I STIET g |

jar HAS TP fSBiec manifest WS META-INF SRRFES H
MANIFEST.MF & oITH & STl g 5 current ST & &1¢ gldT & |
manifest HIEd H BSed o clTdl S A3 Pl 8 arguments F IR
SIET ST Fohdl § | S 39 BIgd &l A 8 oiged fodl -y § |
STPIHLIA I SIS (Key, value)d &T H & AT ST HhaT § |

AT 3URFAT & 3ETEI0T H Fdol Ueh TR ST & fora@d 39 class &l
I EH main function g &I T BISel mylines.text H f&ar Sim @r
gl

# cat mylines.text
Main-class: ProducerConsumer

JAR File oI To¥o=T YohR & §ATT ST Hehll g |

# jar cmf mylines.text ProducerConsumer.jar
ProducerConsumer.class Buffer.class Producer.class
Consumer.class

SH cmf A H ¢ %U‘\’l?-raﬁjar' BEed & folT , m manifest ®ISdl &
lines & text WISl I Si15el & fod Td f SR BISeT ohl HIH TIHC & G@RT
YT Hel & TolT 39T & T&T ¢ | ProducerConsumer. jar & a8 H 3R
WIS TATell g 3R 37 7 3 T3 BIseq & A1 S 37 jar F L |
ﬁma—m‘i's'ﬁéﬂ Pr*oducer'Consumer'.jar'ﬁww%ﬁﬂ‘&rm%

# jar tf ProducerConsumer.jar
META-INF/
META-INF/MENIFEST.MF
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ProducerConsumer.class
Buffer.class
Producer.class
Consumer.class

JAR GISSl H 3Tclet] TTellhelel I fdel TR & execute &Y Tohd &

# java -jar ProducerConsumer.jar

STt Afeq 3eI%T (Java Native Interface INI):

SITaT AfeT SeThT VH Hareled Fl dhiel Il & foIT 3UAET AT § S SIam &
3TelTaT oY 3R olasT 3 forem &1 | 918 37 TeelishereT o fov sga & 3uah ¢
S a# Sar A 3ucetr FETUHAT & G FATUTT gl Toleheldl § | $Heh oot
FHROTE Thdl §

o IS THT SE T3 LS IS &1 AT Rl gy SAaaet # Sdeld g3m &l | 3R 34
QIERT forEeY &7 IS Adeld oTe] ¢ |

o UCATh T U FATee Fr fadwansit ar fSasy &1 3raRashdr g St SArdr
H 3711 3T o1gT ¢ |

e Execution TE i g |

§H Ig AT 8 of T INI Suderd HAEATI T FATUTT & TgT &1 The o o
O AR 87 § | T JHar ¢ foF NERTAET (Portability) HATCH gf
STl & iifeh qElt efedst # forar @5 fRdl Teh Colethid T Teldl 31d: &1
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CICHH W SR Teld 3R diEfSfaér (Portability) & g6 Siwel | gadr
THEAT ¢ T QT (security) S g1 STl & Fifch g@RT efadst # 3 dael
Y GRETT (security) U gl g il STATH § |

SITaT & 3fTesiare &l 39T fIdelT & g SffdT sifcd 5eX%hd (Java Native
Interface INI)&HT 39NN 3T & HideT ¢ | FAiTh SATaT 3Hieaiere T @y
IdeT & SIS & ATY FHIH FIAT g HEGE] g3 1A & | INI T 393197 C
AIdeT H S AT HIS & FTY IYANT 37Tl HET H FASTAT AT |

sifeq Ays Y INANT(The definition of native methods):
Afed AYS & 39ANTT & [T AT Uet & T ITelel LT o

1. aAfea H1as FT 3UART Fh T AT class H  HarleT @l [SHET fhar
S |

2. ST UCTheleT i haarsel i

3. Sfar # 39crst gefeldl javah &1 39ANT &eh C HT header =TT
S |

4. INI I IMSSASH T 3TN Hh C Bl I BHBA HY

5. 3d H AT AT H C Haered ( 3R header BISd) & HFUS HY

f5sT 36gRUT A class Car H Th Wl AYS ST [ &1 arguments &
static@?ﬁwﬁéaﬁaﬂﬁtﬁﬂﬁm,aﬂﬁﬁlﬁ%
printDescription()® afecd AUS (stepl) TBHEA ﬁmw o
CILE]

class Car {

public native static void printDescription();

}

g AYS YJ AMSH H & 3T § Ugal 39 Afed AYZ T FHI$ disr 481 ¢ 3N
GE native HIaS T 3TANT FHAT AT | T native HIas HFAFeR Hl &l
¢ T ag AYs T qadl oedst # STar & a1eT fShissT & =T g |
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319 class Car &I ATHAT dlish A HFAS [haT ST (step2)

# javac Car.java

giefadr  javah & 3T F& TH  header Wisd HAFIHAR
TATRIT (step3)

javah Car

S8 HHATS & ¢dRT Uk header HISH class & ATH H & . h TFACAA & AU

CERE]
Car.h

394 BIgel A foet e glar:

# include <jni.h>

/* class Car ke liye header file */
#ifndef Included Car

# define _Included_Car

#ifdef _cplusplus

Extern “C”{

#endif

/*Inaccessible static:Owner*/

/*

*Class Car

*Method: printDescription
*Signatur: ()V

*/

INIEXPORT void IJINICALL Java_Car_ printDescription
(INIEnv *,jclass);

SH IS T HUIGe Igl 81 Hhdll § Fi1h TG javah & GaRT d=il g | ST i
S8 N & A Toidl qg AYS IoT: TART AWl 37 & &F aged 7 C &l
B2l [ShTSeT TohaT 31T § fST8ehT s71d Java_Car_ printDescription @

INIEXPORT void JINICALL Java_Car_ printDescription
(INIEnv *,jclass);

SH BT HT AT Java_Car_ printDescriptiong | Ig§ I Java @Q_]}T
B9 3o 91¢ 3STEPR T 37191 hlah class T ATH g9 3R 37T H AYS T
ATH BT | $HHA ReoT 9oy &7 239 void & 3a: T &S & Iog Neat oA
HIN | HPT AT F WA W IdT ToldT § 1o RISAeT SIrar #Ys 7 F1 off
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3MaHe e glet O 8 I &Y MAHT Y IIo AT § | Igell HHHAC dised &
¢l &l 9iSe Xl & 3R T§ C H SATAT ST HarTATTeler &l access AT § |
GERT AT 38 Ty I IRANT HXar § 51T AQST it e o1 | @rsn
ATSHA F SFCHEAT FI Macros INIEXPORT 3R INICALL & Fgraar &
aRRT T & |

39 javah & SART FARY 3T YICICISY T 3TN ek Ueh BIgel Car.c H C
TherRTeT ol f3thIgeT fAe=TToTaR 33V | (stepd)

# include <Car.h>
# include <studio.h>
INIEXPORT void IJINICALL Java_Car_ printDescription
(INIEnv *env,jclass cl){
Printf(“It is a Car\n”);

}

TET 9T €T oY aTel) 1 & & ISl Ueh TeUSS € Bise & 31 Ig ¢ Hrash
TherRIATTICT ST 3UTTAT &1 Hehell & | SHHA HhereleT Ueh TEEIT &l TEUSS 3T3CYC
W e aarg |

S HereleT ol TSI ATSsIT T e HFISel el ¢ | (steps)

T BIST C & HEaser 3R INI BISdT T Flad & qrey W AT § | [t
HHATS T ITANT fHAT ST §

# gcc -shared -o libCar.so Car.c

SHH Feldl -shared Ig IATT & o Car. ¢ Pl ST ASST H HFUTST T ¢ -
0 31TCRIT T & foh ST AT 1ibCar. so g9 |

Jgr W Ig o 3maeTs ¢ Class Car & AT fFar o & o Aus
native foIF Class H BHEA & 39 &I fhar S | AMHAIT: I Class
Car H static sclleh ol SATATASST Tedd=T g & TohaT ST &

Class Car{

static{
System.loadLibrary(“Car”);

}
}
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AYS loadLibrary(), Class Car & AERT =t § F T=m arssdy =r
oIz Y | T¥e=T 3TeX0T A native HYS HI U Il |

class TestCar {

public static void main(String[] args){

Car cl1 = new Car(“WagonR”,”Amit Kumar”,18 );
cl. printDescription();

}
}

SH HT HBCYC §
It is a Car

fzaRE duefied it Rest 39 (Numeric parameters and return

values):

Tl WX §HPT Tg HSIET 89T & T 31K uise & f98d native AYUS T
SFCANHCH 3T ST §HT 51 STl & 3R I8 & o FEUSS 218 ofrar 3R ¢ A
37197 3TeT9T & SITaT & 39ctstT 3T TEUSS T8y Ueh faIY ATST &l 81T & UX C
3 v 7 & 3aEReT & AT ¢ F int T ESS AR § 3R Tg colewR |
f3use § | I8 FRUT § fF INI & 37Ter crseq & fSweeT fohar ar3m § sad
Tcdeh 18T ol of1aT 3 C o &I 3TeT 91 del o [olT 3931eT fohdT ST T |
fore=T Aol # faeqa SRl § |

Java C Size
boolean Jboolean 1
byte jbyte 1
char jchar 2
short jshort 2
int jint 4
long jlong 8
float jfloat 4
double jdouble 8

gHH jboolean TI8T T deg INI_TRUE 31T INI_FALSE § ST 2T 1 3R 0
g |

feT 3¢18I0T A TH 3R native AUS computeDistance()BwEEaT fhar
IT St fRE Car & GaRT AT Uele # fohctell g (Distance) a3 &l
ST &Y I0TAT FX | 3/ ¢ 7 Bwrs frar rar g |
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INIEXPORT jfloat INICALL Java_Car_ computeDistance)
(INIEnv *env,jclass cl,jint petrolInLiter, jfloat average){
jfloat distance;

//compute the distance
distance = (petrollInLiter* average);
return distance }

}

59 AYS H o WHICT T jint 3R jfloat &l BwEs foear mr § 3R
Reat 2137 8t jfloat § | 38 AYS Fr J18r gaRT distance & I0TATRT =AY &
3R T8l W &areT & arell 919 & & jint 3R jfloat gl shaer: int 3R
float & &Y HYFd Y a1T § | 30 AYS &I 3G 37aTel UCelieherd H
fe@mar s §

Class TestCar22{

public static void main(String[] args){

float distance = Car. computeDistance(34.5,18.4);
System.out.println(“Distance="+distance+’KM”);

}
}

ST 33CYC et 3muam
Distance = 353.2 KM

T T YA (Using String):

fE¢aT 1 Srar AYS IR € & B H INI & SaRT ATST AT 3R Hida &
W%%Wwwaﬁwsﬁﬁagﬁm%lcﬁ%ﬁ 1 98¢
character & 3d # null dog & WATCT Il § 3R Sirar # &1 &F a1ge
character W@W%B—T\T&Hﬁ UNICODE character ?IFIT%" |

o1 31807 & Class Car H Ush HYS printModel() I BHET foham =T
g S Ush TEEIT FI T arguments T Ured el 3R 5@ & &1 Tvss
33eqe A fOie & |

public native static void printModel(String Model);

C & HeleT ol eI f3hrset hiar
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INIEXPORT void INICALL Java_Car_printModel
(INIEnv *env, jclass cl, jstring model){

char*str =(*env)-> GetStringUTFChars(env,model,null);
printf(str);

(*env)-> ReleaseStringUTFChars(env,model,str);
Printf(“\n”);
}

S8 AT model H jstring TSHIS fehar aram § it T SiraT 1 &t ergq
& T8 INI H native HYUS H 39T & T BHET ham 3171 § | I§ Hareled
SITar f&EaT FT GetStringUTFChars () Herele &l 39T ek Ao C f&gar
H dcoldrl & 3R 3H str § TR FAT & | 5GP 91 printf Bl &l diel
Fh str A e &HLar % IR 3a & S AN ddea &
ReleaseStringUTFChars () el I 3T hih HeFd Tl g |

SHH UiseY env,Tdige] H HaRld I ol &l Uise Fdl & SHPI 39IET Teh
§T=F'£rd<6 ¥ STaT BaelT &l access ol H BT ¢ | [FeT 3emgor &

3UYFT AYS FHI AT W Tl ¢ |
class TestCar33 {
public static void main(String[] args){
Car cl1 = new Car(“WagonR”,”Amit Kumar”,18 );
Car. printModel(cl.model);
}
}

ST 3M3TYC o=t gram
WagonR

o= 3GT8X0T & TH native HAYUS getDescription() oI FSwrseT forar arar
& St 1S ot 31mefae wree oAEt el § 3R Fodar Reet e 8

public native static void getDescription();

C & BRI I fAFTTHR TSHIgeT hial

INIEXPORT jstring INICALL Java_Car_printModel
(INIEnv *env, jclass cl1){
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jstring jstr;
char desc[] = “It is WagonR Car?”;

jstr = =(*env)-> NewStrinUTFChars(env,desc);
return jstr;
}

SHH BT NewStrinUTFChars(), C o [ECIT desc I SITaT eIl H Sgeldm
&SI 37 # dog @l Rt X & | o= 3aTeX0T 7 gHeT 39NeT W Fohdl &

class TestCar44 {

public static void main(String[] args){

Car cl1 = new Car(“WagonR”,”Amit Kumar”,18 );
String str = cl.getDescription();
System.out.println(str);

}
}

ST 3M3TYC fola=T gram
It is WagonR Car

Al Refew AYz wa dAla ®efews Hrega ©RF &1 399 (Using non
static method and non static Fields):

379 & [Ade &Y native ﬁugwmgm%‘mﬁ?&%aﬁlmaﬂ
39Tl 3ETEY0T H sl Tefeh AYS A Fieg &I 3ifeaiae ¥ access HLIT | Tgr
W AYS ¢RI Bes H increment LT 8 R 1Al H AR A &

public void AveragelIncrement(int ave){
average += ave;

}

SR TN ToieT TR & TohaT T TehaT &

class TestCar55 {

public static void main(String[] args){

Car cl = new Car(“WagonR”,”Amit Kumar”,18 );
Cl. Averagelncrement(5);
System.out.println(cl.average);

}
}

ST 3M3cYe foa=T gram
23
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TET AYS 1 §A native AYS A AFALTAR for@ Gohd & |
public native static void AveragelIncrement(int ave);
C # eIt T TRFATTaR RTseT et

INIEXPORT jstring INICALL Java_Car_ Averagelncrement
(INIEnv *env, jobject obj this, jint ave){
jclass class _Car =(*env)-> GetObjectClass(env, obj this);

jfieldID id_average = (*env -> GetFieldID(env,
class_Car,”Average”,”I”);
jint average = (*env -> GetIntField(env,obj_this

id_average);
average += ave;
(*env) -> SetIntField(env, object_this,id_average, average);

}

A hearereT dieT RIHACY I@dT & IgalT arell ATHT environment 3T
Ush integer § Sl average ¥ TFaTdd .l E@WW U sl static
AYS § 39 Hisolde T IWY Ll ¢ S AR 1 RAT & | 3 g@X el A
IJg AYS this AT RAwET & | ngﬂﬁ? static AYS class &l
Ropeg g 3R AT static AUS this HT BT E |

3iTeage &1 Rt Y Bies I access FTa & AT Ig 39T+ & & T8
class Wﬁmmaﬁﬁhmaﬁmﬁwﬁlw@ﬁ
3GTEY0T H class I ReH [+ YR & foar T g

jclass class_Car =(*env)-> GetObjectClass(env, obj this);

SHH haelel GetObjectClass() GaRT 3H 3ifsatae & NWad class & fow
Reet foam aram S 3miae & arer g3m § | i 3ffesiere 3MHT & SaRT a1 g3
€ a8 this & RWT § | 30 ®WeHT & execution & &€ aRU
class_Car ST f& jclass @8T T § I8 class Car FT Ry QT |
g8 e Wes &l [AFTdR identify foham ST Tehar g |

jfieldID id_average = (*env -> GetFieldID(env,
class_Car,”Average”,”1”);
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A eIl GetFieldID() 3ifsoiae fhes S 3MfHe & U g3 &, & fhes
3SR T ResT T | WWW@EWenvironment g,
E@WW@[ class W%WWW@T%‘W?TW%}T\T
tar 83T § S Pires T 8T §aTdT ¢ | IgT X I T Adadd integer g | |
3H TICHT & execution & dI¢ ARUE id_average St T jfieldID

eI8Y FT ¢ 3R Car.average ka $Ies ESEHRT ¢ |
$8H Bles doyg @l foe=t TaAe @ red fonar Si GehdT 8

jint average = (*env -> GetIntField(env,3fsal_this
id_average);

SHH AT & anT fSWigeT $T Tl integer Bles #T dog I hearelel
GetIntField()® aRT Reel fohar el 8 | S8 Ugell (A WHATT
environment § , A3 Hieote T RBE § (39 8 #H this) 3R I
3mefHe Bres IMESEBRR § | 3HHA Reat deg integer TEUE |

TalsT (average) @& increment & §1G oT3T 3?{[3—1? R 38 A HA &
forT fe=1 T ST 3uAT T @ 8 |

(*env) -> SetIntField (env, object_this,id_average,
average);

SHH SetIntField() 319« arguments @I fafIse deg &1 @grRar @
integer s ® identify &l & | FHHA Ugel IEHC HHATT
environment § , Q&R ieotae T RBied § (39 7 # this) 3R drr
3MIHAC thies 3MSSTEHRR § 3R =T 3MEIAT jint ergd T -1 deg & |

S 3GIeY0T H §Hel I T 39T integer & foldm fohdT § 39 signature
gl ST & | o= aIRolt & [T signature & BwEaT fohar am@r g
fSIeTehT 3UAAT TARIRAT o TR fhdT ST FehT ¢ |

Signature Type name
B Byte

C Char

D Double
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Float

Int

Long

A class
lassname classname
Short

Void

Boolean

N <[\ mrulH|mMm

INI & Get--Field 3R Set--Field warr f3wEs § foa# -- Fr 98 W
JTARYhdl 3-73101HI{ Boolean, Byte, Char, Short, Int, Long, Float,
Double 3iX Object H & HIS T 3 IUART X T & |

319 33Tl 3E1GI0T H Teh native HYUS getDistance() Th AHEHC St foh
average I UTcd T & 3R Distance & Red T & |

public native float getDistance(float petrolInLit)
C #H therereT ol AT TaR f3whrgt
INIEXPORT jfloat INICALL Java_Car_ getDistance

(INIEnv *env, jobject obj_this, jfloat petrollInLit){
jclass class_Car =(*env)-> GetObjectClass(env, obj_this);

jfieldID id_average = (*env -> GetFieldID(env,
class_Car,”Average”,”1”);
jint average = (*env -> GetIntField(env,obj_this

id_average);
distance = (petrollInLiter* average);
return distance ;

}

foieT ToeltehereT & Iuderd AYS ol 3UNeT @ =T § |

class TestCar66{

public static void main(String[] args){
Car cl = new Car(“WagonR”,”Amit Kumar”,18 );
Float distance = cl.getdistance(33.5);
System.out.println(“Distance = ”+ distance+”KM”);

}
}

ST 3M3TYC o=t gram
603 KM
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TFA AT Tefedh HIes (Accessing Static field):

INI static $res H Tadd JR AT He & TIT Bl I 8T 3Tty
HLAT & | 39Tel 3GT8X0T H Th native HYUS updateOwner() I BHEEA
Y Y e FRGAT 3Tt oot et ¥ 31 o & Reeet o ¥ | 5 A
static Hles 0wneraﬁmwﬁ:&§ci?cjwmjﬁtaﬁwaﬂ?ﬁ%

public native String updateOwner(String newOwner);

C & thererel i =TT [3hTgeT shiar

IJNIEXPORT jfloat INICALL Java_Car_ updateOwner
(INIEnv *env, jobject obj_this, jString newOwner){

jclass class_Car =(*env)-> GetObjectClass(env, obj_this);

jfieldID  id_Owner = (*env -> GetStaticFieldID(env,
class_Car,”owner”,”LJava/lang/String;”);

jString owner = (*env -> GetStaticObjectField(env,obj_this
id_owner);

char *str = (*env)->GetStringUTFChars(env,owner,null);
printf(“0ld owner:%s\n”,str);
(*env)->ReleaseStringUTFChars(env,owner,str);
(*env)->SetStaticObjectField(env,
obj_this,id_owner,newOwner);

return newOwner ;

}

Y BeleT 8T A o T H newOwner ST T jString SIS o1 § I 1o
$Lar § 3R Srar Bear Rest axar g | 3ifsage 7 static Hies F access
T o fIT I 39T+ & [ 98 class ol R &l 9Ied i 3T dlc
HIes 3MSSEHIAR &l Ired i |

class FT R A AT g & Ired HT T ¢ |

jclass class_Car =(*env)-> GetObjectClass(env, obj this);

Hles MBS CHIIR F F e TR T e
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jfieldID id Owner = (*env -> GetStaticFieldID(env,
class_Car,”owner”,”LJava/lang/String;”);

39derd BeFle GetStaticFieldID() static 3fesisre & 3mefde & aftia
hles Fl IS CHAR Hl Reed aarg |

WWWW environment %’E@Tr&ﬁﬁ'q'?@f class drT
Teh f8EaT § ST AT I g2l § =T AT Bres & <89 1 identify Har
§ 39 T H class LJava/lang/String & S¥CiT ol Hles TATASE Ir
g | BT UT &TTeT &Y arell 910 & & class oT o7, Yohot 31X class & a1
&I 3T (Concatenation) & & H 3YANTT fohAT AT § 8T W class & ATH
I/ ART 37eldT TohdT 91T § | SHH HIes dog I el e § red
Hhd g |

jString owner = (*env -> GetStaticObjectField(env,obj_this
id_owner);

SHH HFAT GetStaticObjectField() & CdRT 39 3iTeoiae & Red Fl
Read X & T9THT static Wes & arguments H afoTdfRar AT § |
SHH Ugell Hﬁiﬂ? AT environment § , CRIRL Jfeatde &1 Reeda
(this) TERT o3 IMSSEERTE 3R jobject T8Y i dog &l Rt &wdr
%mWWﬁjStringaﬁmmgl

SiTaT &1 Y e e & fov Ig 3maTs § 6 39 a7 ¢ & 7 scar
ST 31X I 1 foaest TR & T STar

char *str = (*env)->GetStringUTFChars(env,owner,null);
printf(“0ld owner:%s\n”,str);

(*env)->ReleaseStringUTFChars(env,owner,str);

3R 37 F AT dog F AT FA & AT BRI SetStaticObjectField()
ol 3ULNIT TAFATTEAR Y Fehl & |

(*env)->SetStaticObjectField(env,
obj_this,id_owner,newOwner);

SHT TCoileheleT T Tod<T 3ETEL0T H HST oI GohaT § |
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class TestCar77{
public static void main(String[] args){
Car cl = new Car(“WagonR”,”Amit Kumar”,18 );

cl.SetOwner(“Amit Kuamr”);
System.out.println(“The owner is : ”+ cl.getOwner());

String newOwner = cl.updateOwner(“Anurita Khaskalam”)
Float distance = cl.getdistance(33.5);

System.out.println(“The new owner is ”’+ newOwner);

System.out.println(“The owner is confirmed: e
cl.getOwner());

}

}

SH TTelIeheleT T 3M3cYe fola=T gIam

The Owner is : Amit kumar
The new Owner is : Anurita Khaskalam
The Owner is confirmed: Anurita Khaskalam

INI SetStaticObjectField Wherelel &l 3ifssiere i dog AT el & faT
AR GetStaticObjectField Herelel &1 3UANT Hisolere &l dey Pl UIed
el & forw 3R 39T fRar Srar § | INI # GetStatic--Field 3R
SetStatic--Field HeaRl BHEsS § fOOH -- & SPIE W JEIHdT &
Hﬂoﬂﬂ Boolean, Byte, Char, Short, Int, Long ,Float, Double
3R object H T FIg FT T STAT FT b 8 |

C ¥ static S@T AYS A FId FIAT (Calling non static Java
methods from C):
g TFAA H native HaRleT $HI TEIAT ¥ Al static SAT AUS A C &

PleT el DI YThAT I FHSI | ST 3G18I0T H class Car I native AUS
printInitials()aT ST #ig o 3MelHAC U 78T Al § 3R 7 & FIs Iy
Read el §, aF BFEaT F:E | I8 AYS Hid Fad W Q% author &
Initials &l e FArg |

Public native void printInitials();
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C & therelel 1 =TT ShTgeT shiar

IJNIEXPORT void IJINICALL Java_Car_ printInitials
(INIEnv *env, jobject obj this){

jclass class _Car =(*env)-> GetObjectClass(env, obj this);

jfieldID id_Owner = (*env ->  GetStaticFieldID(env,
class_Car,”owner”,”LJava/lang/String;”);
// get the method ID

jmethodID id_getinitials = (*env -> GetMethodID(env,
class_Car,”getInitials”,”()LJava/lang/String;”);

// call the method
Jstring in = (*env)->CallObjectMethod(env,obj this,
id_getinitials);

// print Initials

char *str = (*env)->GetStringUTFChars(env,in,null);
printf(“Initials of Owner:%s\n”,str);
(*env)->ReleaseStringUTFChars(env,in,str);

}

AT class YT el o SIG Tg AT ¢ [oh HYS h SSCHRIT I &Y
gTCed Y T HYS I plol [hdT 7 b |

jmethodID id_getinitials = (*env -> GetMethodID(env,

class_Car,”getInitials”,”()LJava/lang/String”);

INI Herelel GetMethodID(), 3EIHC & aRT fSHIS wAld static AYS &
AYS TSICHRR F ReeT AT g |

SHH gl Hﬁiﬁ'cf AT environment § , GEIT 3iieaide T class AT
Teh TTCIT § SiT AUS FT o1 3R AAT signature IT AYS & JiciesT Hi
identify &¥dT § | 38@H ()LJava/lang/String ETdTl & 5 AYs FIS off
WWH@TWE@%B—T‘T Java.lang.String aﬂﬁﬁtﬁaﬂiﬁgl
AYS getInitials() T [HFARTHAR et [T ST Hehell &

Jstring in = (*env)->CallObjectMethod(env,obj_this,
id getinitials);
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ST 2aRT U RIS Hfeore @ AT FERHRR § Wi A8 A
HereleT CallObjectMethod () T TERIAT & AT ST ¢ | TE HFelA HYS i
el T & 3R 3iTeotae & NPT A Red T g | s FT H F in g 3T
AYS getInitials() GaRT Neel JTAT FEEIT o IWT M | 379 v I
AT Rg d N R T ¢ |

char *str = (*env)->GetStringUTFChars(env,in,null);
printf(“Initials of Owner:%s\n”,str);
(*env)->ReleaseStringUTFChars(env,in,str);

fora=T Teciieherst & 3udeh AYS & 3UAIT &l HHST Tohdl &

class TestCar88{
public static void main(String[] args){
Car cl = new Car(“WagonR”,”Amit Kumar”,18 );

cl.printInitials();

}
}

$¢khl3ﬂédgﬁ,gﬂﬂ
A.K.

ST 3GIeX0T # CallObjectMethod() E@RT AYS &I Hiel fhaT 1T IR I8
AYS 3ifeaiare & e I Reat HIA & | INI F g8 Bl & gan fafde
15T T JegeT Reet e Y §HT § | 38 [T INI H HereleT & 8¢ call--
--method &1 39elsyl § 3R 3TH ---- & FTUH W [(Affiea esy S
Boolean, Byte, Char, Short, Int, Long , Float, Double 3R
Object T IYANT & HTALTHAT & 3TTAR Rt deg e &Y ST Fehell § |
ﬁmmﬁsw HAYS 3R 39% Signature & 3GIEIUT ST AT &

Method Signature

Int fun(inta,intb): (II)I

boolean fun2(int a,char b,double c): (ICD)Z

double fun3(String a,int b,float c): (Ljava/lang/String:IF)D
String(int a,int b, Car c): (IILCar)Ljava/lang/String:
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sH HIRUY H Signature AT prototype HI BHET fFAT I—T § 8T W
ISeeh o Ieed A & Signature I 3R Hisceh TeN Reat dog & T8y
I 3PSt haT a1 § | 319Tel 36T8Y0T H class Car H Uéh native HAUS
slower T fSWIgeT foham 91T & St HETHAC & & H Car & RB=H AT 9red
A B 3R T et dog Reat acl § 38 3oy @ I§ 9l doiem g b
WWCar‘,Sﬂ?@E@WCaP@ slower & ITAGH:

public native boolean slower(Car other);

C & thererel i =TT [3hTgeT shiar

IJNIEXPORT jboolean INICALL Java_Car_ slower
(INIEnv *env, jobject obj_this, jobject other){

jclass class_Car =(*env)-> GetObjectClass(env, obj this);

jmethodID id_getDistance = (*env -> GetMethodID(env,
class_Car,” getDistance”,”(F)F”);

// call the method
Jfloat s1 = (*env)->CallFloatMethod(env,obj_this, id_
getDistance,500.0);
Jfloat s2 = (*env)->CallOFloatMethod(env,other, id_
getDistance,500.0);

if(sl1<s2)

retarn INI_True;
else

retarn JINI_False;

}

STH AYS getDistance() A native HYUS & GANT Gl ST H Fiel
fenam 91T & 18T W 3ifeotare & RATE HT (this) 3R 3iissiere & MfHAC &
EaRT other &I & fohdT IRT § | STH €T Sof AT a1 & 5 et
CallFloatMethod T 39ANT SHTAT foham ar T § &ifeh Reor dog float
TETFI g |

fora=T TecliehersT & 3udeh AYS & 3UAIT &l HHST Tohl &
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class TestCar99{

public static void main(String[] args){

Car cl = new Car(“WagonR”,”Amit Kumar”,18 );
Car c2 = new Car(“Alto”,”Anurag Kumar”,20 );
if(cl.slower(c2))
System.out.println(“Slower”);

else

System.out.println(“Faster”);

}
}

ST 3M3cYe foe=T gram

Faster

C ¥ static JA@T AYS T FIfamr(Calling Static Java Method from
C):

gH I STd ¢ T A static AYS FI @1 H Sid [haAT AT § 39 &7
¢&I f native AYS & AT A static AYS FI ¢ & Hiel I Hhd o | 3Tl
3GIEUT H class &R & Th native HUS printDescription() & SwEa
FHE AT oF AT I FF 1o T § AR T & s dog Reet et ¢ a8 #7908
A% #R & &R Y native AUS printDescription() F Hicd Fh
Rewarg |

public native static void getDescription();

C & BRI I fAFTTHR SHIgeT Hial

INIEXPORT void JINICALL Java_Car_ printDescription2
(INIEnv *env, jclass cl1){

jclass class_Car =(*env)-> GetObjectClass(env, obj this);
jmethodID id_desc = (*env -> GetStaticMethodID(env,
cl,”printDescription”,”()V”);

// call this method
(*env)->CallStaticVoidMethod(env,cl,id desc);

}
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Jg 3aeTF ¢ [ 90 AYS FI i FET § 39T AYS MSSEHERR 9red

fenarm SIRY 39T 3eTg0T & I8 S fe=ITaR fohar arr §
jmethodID id_desc = (*env -> GetStaticMethodID(env,
cl,”printDescription”,”()V”);

S gl HEHC FHYT environment § , GERT Jiisslee HT class AR
U T § Sif AYS &1 AT 3R Tiar signature I1T AYS & HiCiesT &r
identify Scl § | $8H »()v” STl § fob AU @IS ot 3mefae grod =it

31d fAF=T ECHT & GaRT printDescription() HYUS &I dleT Pl
(*env)->CallStaticVoidMethod(env,cl,id desc);

foia=T ToeliehereT @ 3udeh AYS o IUPNT &l FHS Hebol -

class TestCarleil{

public static void main(String[] args){
Car cl = new Car(“WagonR”,”Amit Kumar”,18 );
Cl. printDescription2();

}
}

S 3GTgI0T H CallStaticVoidMethod () GaRT HYS I el fohdT 31T IR
g AYS g AT Jog NeoT FgT A & | INI H g harleT o SaRT fafdiest
qerey T dogel Neot e off @0a § | 38 faw INI 7 Garered &1 e
callStatic----method & 39alsy § 3R 309 ---- & TIH W QA
agcrém Boolean, Byte, Char, Short, Int, Long ,Float, Double
3 Object T 3TN Fleh HTALTHAT & TR Neot Jo IToet HN ST Hebell
g |

C & SATET constructor Y ®iel HIAT (Calling Java Constructor from
C):

U native HUS &I BHISA T § S S@T constructor I Hlel dh
class & 3ifsoige g | [ EIARR #H class Car H U&h native AYUS
createNewCar 1T % ST model, owner g average Pl 9Tcd Ih Th
HﬁTCarﬁﬁEﬁWﬁlT@'ﬁﬂg class Car # 39cfe¥l constructor H I
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fordY T T Fich I | §H TE ST & T it AT constructor il IR
ZI%’sQ-TEﬂHqTﬁSﬁTWT%ﬁ?ﬁTcIFT arguments g

public native static Car creatNewCar(String mod, String own,
int ave);

C & herelel i =TT [3hTgeT shiar

IJNIEXPORT jobject INICALL Java_Car_ creatNewCar
(INIEnv *env, jclass cl,jString mod,jString own,jint ave){

jclass class_Car =(*env)-> GetObjectClass(env, obj_this);

jmethodID id_constructor = (*env -> GetMethodID(env,
cl,”<init>”,”(LJava/lang/String; LJava/lang/String;I)V”);

// bilt the object

jobject obj new = (*env)->NewObject(env,cl,id constructor,
mod, own,ave);

// Return it

return obj _new;

}

SHH Bl GetMethodID( ) & GdRT constructor & fov AYs &
S fCHAR &l Ired ld 6 |

jmethodID id_constructor = (*env -> GetMethodID(env,
cl,”<int>”,”(LJava/lang/String; LJava/lang/String;I)V”);

SH AYS HT AT init § AT T Java Virtual Machine(JVM) 3TdRe &9
A 3TIRT AT & |

Class Car @& Ugel constructor @I signature T&h T&ear
“LJava/lang/String; LJava/lang/String;I)V" |

constructor & fAFT YFR A Hid HT Thd &

jobject obj new = (*env)->NewObject(env,cl,id constructor,
mod,own, ave);

118



constructor &l Fle Feh HFeleT NewObject GART Teh AT JTeaide Tl
STl § | TSl A e JEHE @ gt #)ar g | Al eEe @
constructor & oIt e A grcd FA & |

fore=T TeciiehersT & 3udeh AYS & 3UAIT &l HHS Tohdl &

class TestCarle2{

public static void main(String[] args){
Car cl1 = Car.createNewCar(“This is xcent Car”,” Avinash
Kumar”,19 );

System.out.println(“Car:” + cl.mod +”,” + cl.owner +”,” +
cl.average);

}

}

SHhI 3-||:5¢L|oc gham
This is xcent Car, Avinash Kumar, 19

Arrays & 39319 (Using Arrays) :
native AYS & dRT array &I T access THIT ST Hohdl § 30 AT H
& ST I GHASII | INI & ST array &I ¢ H 39IET Al & v AT

crey fSwse fhd T g |

Java C Arrays
Arrays

Byte [] jbyteArray
Char[] jcharArray
Double [] jdoubleArray
Float[] jfloatArray
Int[] jintArray
Long[ ] jlongArray
Object|[] jobjectArray
Short[] jshortArray
Boolean| ] jbooleanArray

fo1e=T 3618301 # Car class @I U& native method &T SwET fhaT I AT §
Jg AqYS arguments + ¢dnrT Car & array P IS Ll % IRIFTHE
g9 fFPRIAT (affordable) Car & R AT § | AUS Car & Talsl ar
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ot el & 3R fH Car &1 TalsT SATeT BT & 38 fhthrael ardrent Rest
A |

public native static Car creatNewCar(String mod, String own,
int ave);

C & therelel T =TT 3hTgeT shiar

IJNIEXPORT jobject INICALL Java_Car_affordable
(INIEnv *env, jclass cl,jobjectArray Cars){

//Get the FieldID

jfieldID id_average = (*env -> GetFieldID(env,
cl,”average”,”I”);

// Get the Array Length

jsize length = (*env -> GetArraylLength(env, Cars);

// transvers the array searching for the affordable Car

int I;

int affordable =0;

int newaverage =0;

for(i=o;i<length;i++)

// Get the ith Car
jobject Car = (*env -> GetObjectArrayElement(env, Cars,i);

// Get The Average of Car

jint average =(*env)-> GetIntField(env,Car, id_average);
// compare the two Cars

if(average > newaverage)

affordable =i;
newaverage = average;

}
}

// Return it

return (*env -> GetObjectArrayElement(env, Cars,affordable);
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}

sgd e cars S fF Cars & array & UIed adr g , 3R 3G
jobjectArray E@*W%ﬁgﬁmg |

jsize length = (*env -> GetArraylLength(env, Cars);
therdlel GetArrayLength()Teh dTe] return el ST jsize €89 &l g 3R

array o length & ST |
array T | aT 3iTsotee e JohR & 9Tcd fohaT ST ThaT 8

jobject Car = (*env -> GetObjectArrayElement(env, Cars,i);

thereleT GetObjectArrayElement( ) il HIHC & WIed Xar & | 3HA
Ugdll Hﬁi‘ﬂ? HIMATT environment %" , QEXT array ol 3fteatge 3R AT
gg § | Ig§ Bl 0F 3ifsoiae & RWed &l Read :Har &, St array &
faferse gg W EwR & |

array & 3fec{ Car & Average HTHY d{ld A GetIntField( ) el

& SR 9Ted ol ST GeheT @ |

jint average =(*env)-> GetIntField(env,Car, id_average);
affordable Car R®H &I GetObjectArrayElement( ) HIFU %q\dlu
Reet forar ST & |

return (*env -> GetObjectArrayElement(env, Cars,affordable);

foF=T ToellehereT @ 3udeh AYS o IUGNT &l HS Hebel ¢ -

class TestCarlo3{
public static void main(String[] args){

Car cl = New Car(“xcent”,” Avinash Kumar”,19 );
Car c2 = New Car(“WagonR”,” Amit Kumar”,18 );
Car c3 = New Car(“Alto”,” Aurag Kumar”,21 );

Car[] cars = {cl1,c2,c3};

Car affordable = Car.affordable(Cars);
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System.out.println(“Affordable Car is :*» + cl.mod +
affordable.model);

}
}

S UClIeheleT &l 3T3eYe

Affordable Car is : Alto

INI H array & UcddcH & TMAd & & v s
SetObjectArrayElement () I 3UTNET ThAT ST ThdT & | 5 Bl H Tdh
3TaReEd WX R & 3 array o RS g & 00 307 glarg |

T AU T 3YATT ATGT array & 3isade & fhar o ufode & access
A & fIT 1T § | ST & 31T @89 & array & SR C & array &
dGolel o foldT INI & BT FTI T 33Uty g | IR 8T R & array &I
gfshar A C instructions $T JETIAT & FT ST el § | 37Tl 3TgLoT
H T AUS lower &I BHET fRAT I1AT § ST array main integer dcat &l
3MaHE & EaRT g *{dﬁ%ﬁ?%ﬁCarsWW%@@Wﬁw%
3eTh! TEAT gt & | 3R 58F €1 ¥ 1 a1 I8 & fF A AYS gger Srar
array @I ¢ array H &ddl g 39 a1 YThaT Har & |

public native int lower (int[],numbers);

C & BRI I fAFTTHR SH1geT Hial

INIEXPORT jint JINICALL Java_Car_lower
(INIEnv *env, jobject,obj_this,jintArray numbers){

//Get the FieldID

jfieldID id_average = (*env -> GetFieldID(env,
cl,”average”,”I”);

// Get the class

jclass class_Car = (*env -> GetObjectClass(env, obj_this);

// Get the Field ID
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jfieldID id_average = (*env -> GetFieldID(env,
class_Car,”average”.”1”);

// Get the Field Value
int average = (*env -> GetIntField(env,obj this,id average);

// Get The Size of Array

jsize length = (*env -> GetArrayLength(env, numbers);

// Get the standard C Array
int *a = (*env)-> GetIntArrayElement(env,numbers,NULL);

// compute

int i,count=0;

for(i=0, i<length,i++){
if (a[i] < average)
count ++;

}

// Release the array
(*env)->ReleaseIntArrayElement(env,numbers,a,9);

// Return the value
return count;

}

herlel GetIntArrayElement () @ 3UJNET Sifal & jint eIl & array &l
C% integer array H SGoll o folU fhaT ST AHRATE -

int *a = (*env)-> GetIntArrayElement(env,numbers,NULL);

assignment & §I¢ SITAT array , aRUSS a AT & & 391er fohar ST
Tohd g | aifaefier (Dynamically) TRE & THSes HART &I AT BT
ReleaseIntArrayElement () T il &eh Hefcl (ehdl ST § |

(*env)->ReleaseIntArrayElement(env,numbers,a,9);

foFT ToellehereT & 3udeh AYS o IUHNT &l HS Hebl -

class TestCarile4{
public static void main(String[] args){
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Car cl1 = New Car(“Tiago”,” Aseem ”,21 );
int numbers = {16,17,18,19,20,21,22}
int num = cl.lower(numbers)

System.out.println(“Result:” + num);

}
}

ST 3T3TYC ToiaT 3uam
Result: 4

9% TAffee YR & array & dedl W ITRAT ¥l & foIT INI H el &1
AT Get----ArrayElement 39els¥ § 3R 38T ---- & TIH W Affed
cIsy cre Boolean,Byte, Char, Short, Int, Long, Float, Double
3 Object T 3TN Flah HTALTHAT & TR Not Fo IToet H1 ST Hebell
g |

=T 3CTEX0T & array o dcal &l Sy TATET fohar S 8T aof § | T
U HYS getaverage ﬁWWW%GﬁWQE array 3R integer
% array I AT & GaRT 9Ted Hcl & 3R g oY dog Nea 787 il |
Ig AYS Jcdsh FR & Talsl &l deldR int array & fARIse gg @ &R
LT & |

public native static void getaverage(Car[], cars, int[]
numbers);

C # thereTel T [To=TToTa ShTgeT shiar

IJNIEXPORT void IJINICALL Java_Car_getaverage

(INIEnv *env, jclass cl,jobjectArray cars,jintArray
numbers){

//Get the FieldID

jfieldID id_average = (*env -> GetFieldID(env,
cl,”average”,”I”);

// Get the Array length

jsize length = (*env -> GetArrayLength(env, cars);

// transvers the array searching for the affordable Car

124



int i;

for(i=o0;i<length;i++){

// get the ith Car

jobject car= (*env)-> GetObjectArrayElement(env,cars,i);
// Get the average

int average = (*env -> GetIntField(env,car,id_average);

// store into array
a[i] = average;

}

// Release the array
(*env)->ReleaseIntArrayElement(env,numbers,a,9);

}

HF2AT native cars & array @& transvers &dl g 3R Talsl (average)
a—ffa—c\"ﬂFITaninteger‘ array a # TR #XdT g | 3id & e
ReleaseIntArrayElement () &l ahiel fhIT SITAT § ST array a?a':a’lTTB'CI'Zﬂ?T
ol I AR T HFd FIAT § 3R TTY AT ¢ array & dedl HI ST array
H AT 8T T & |

o1 TCelleherel & 3udeh AYS & 3TN ! FHAS bl ©

class TestCarl0o5{
public static void main(String[] args){
Car cl = New Car(“Tiago”,” Aseem ,21 );

Car c2 = New Car(“xcent”,” Avinash Kumar”,19 );
Car c3 = New Car(“WagonR”,” Amit Kumar”,18 );
Car c4 = New Car(“Alto”,” Aurag Kumar”,22 );

Car[] cars = {c1,c2,c3,c4};
int[] numbers = new int [4];

Car.getaverage(cars,numbers);
for(int i=0,i<4,i++)

System.out.println(“Car:” + i+”:” +numbers[i]);

}
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}

ST 3T3TYC TolaT 3Tam

Car 0 : 21
Car 1 : 19
Car 2 : 18
Car 3 : 22

AYdre (Eceptions):

I8 M EHT § T C native HarId Eceptions &I throw THIT I 3R 37g
ST AYS Pl YfshdT el & foIT AT S | o7 381801 & Teh AU
writeFile & fSWISe fohar I § S foh g off mefae grod w1gT &l §
3R #1S o dog Reet ot FET X § W] F AYS I0Exception & throw
WW%’IW native AYS Car & HASd &l write AT ¢ | 3R
Eceptions &l throwW%ﬁ?aTﬁgoa ITeld of gF S1TT |

public native void writeFile()throws Exception;

C & therelel T eIl ShTgeT shiar
IJNIEXPORT void INICALL Java_Car_writeFile
(INIEnv *env, jobject, obj_this){

Void throws_IO Exception (INIEnv *);

// Get the class
jclass class_Car = (*env -> GetObjectClass(env, obj_this);

//Get the Field ID

jfieldID id_model = (*env -> GetFieldID(env, class Car,
“model”,”Ljava/lang/String;”);

// get the field value

jstring model =(*env ->
GetObjectField(env,obj this,id_model);

char *str = =(*env -> GetStringUTFChars(env,model,NULL);
FILE *fp;
if( fp= fopen(“car.text,”w”)) == NULL {

throws_IO Exception (env);
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(*env)->ReleaseStringUTFChars(env,model,str);
return;

}

if (fprintf(fp,”%s\n”,str) != strlen(str)+1){
throws_IO0 Exception (env);
(*env)->ReleaseStringUTFChars(env,model, str);
return;

}

(*env)->ReleaseStringUTFChars(env,model,str);

if(fclose(fp)){
throws IO Exception (env);
return;

}
}
$HH native BRI REEaT o &l Bles model F UTed AT & T BIgel Hr
NI TFEC AT & 3T a1, I ol Bl 7 for@dr § | 3T 37T & wrzer
close ®T ST ¢ | Gmé #f error 3™ W throws_IO_Exception

(env)HERAT PieT 81T & 3R Exception @ throw FXdT & | Hharre &l fae=T
YhR H fShIge T Fehc § |

void throws_ IO Exception (INIEnv, *env){
// get the IO Exception class

jclass class_I0_exc =(*env ->
FindClass(env,”java/io/IOException”);

// get constructor method

jmethodID id _I0 _exc = =(*env -> GetMethodID(env,
class _I0 exc, “<init>”,”()V”);

// Create Object

jthrowable obj _exc = =(*env -> NewObject(env, class_IO_exc,
id _I0 exc);

// throw the Exception

(*env)-> Throw (env,obj _exc);
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}

S &Y é Exception @I throw &aT 8ldl & d9 class IOException &
3iTesiee T ST 8idT ¢ | 39 e & folT 38 class & constructor T
Pt P & | TIH Ugel class Exception ﬁwwﬁ%a’r@rﬁm@m
o ST asar g

jclass class_I0 _exc =(*env -> FindClass env,”
java/io/IOException™);

SO%h §1¢ HFA, constructor HI AYZ (<init>)HTSSEHIAT Pl Ired

FLATE |
jmethodID id _I0 exc = =(*env -> GetMethodID(env,
class _I0 exc, “<init>”,”()V”);

Exception & 3ffesiare &l Harlel NewObject ()3 GaRT ST ¢ |

jthrowable obj _exc = =(*env -> NewObject(env, class_IO exc,
id I0 exc);

3R 37d & throw BT & Exception &I throw HId & |
(*env)-> Throw (env,obj _exc);

sﬁﬁv_q"%l?-rai execution throw & €I 379« 39 native AUS HT FHTIT
c“lﬁ ?IFIT % 3R native AYS & FATYA & foT é’r execution @& throw B’I?f
% d1¢ return T 39T fhaT I AT § |

foF=T ToellehereT @ 3udeh AYS o IUGNT &l HS Hebel ¢ -

class TestCarle6{
public static void main(String[] args){
Car cl = New Car(“Tiago”,” Aseem 7,21 );

try{
ci.writefile();

System.out.println(“ File Written ”);
}catch (IOException e){
System.out.println(“ Input/Output Error”);

}
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}
}

ST 3M3cYe foe=T gram
File Written

AR I IS error 3Tl § T 3M3EYC gl
Input/Output Error

g §f 319 § T U Bl & eIl & Exception &l T YhR & ST
ST T g |

(*env)-> Thrownew (env, =(*env -> FindClass(env,
“java/io/I0Exception®,“A problem”);

sa# A AT Teh T&aT § S Exception & HRUT &1 STdl & 39 STl
$I AYS toStringMessage() T 3TIT ch T Ured fohdT ST FehalT ¢ |
INI U&h 3R BFe  ExceptionOcurred() @l 3Uclst] AT § oif fohal
fafersc  Exception @I Throw HIAT § 3 BT ExceptionClear()
39T oifdd Exception HHATCT AT £ |

Tsc (Ant):

Ant T& fAATOT 3uRtor g TIEH HEIAT H SET  Utellheld &l
HFUSe (Compile), Y& (pack) , fBcaid (Deploy) TE W@H o
ST & | Toh oRE & Ant T 3UAITAT make HHATS SHET § o] Feoleh GiSCehIT
H A E | make A F IAY fIGI0T T IS Teh shell FHSH FHI AT
g3 ANt FATE & AT fTaor XML FEF F A & &7 H qRARTEd ¢ |
Build HISe Teh Ulolae I IRHATRIT dr & S/ aH FAT (tasks) &7 AT
giar & | [aTeser MAT T execute T & [T tasks o T8 Sl hiol el
gidT & | JgT IR U 3iTeolde o GaRT Uah task &l I Hd & oI Ueh [AfIse
task interface I SFCAIAC HId & | S GISCHIUT AT HET o1 Tg ¢
foes wEew ATRIET BTcH & Tad7 § 30 T & U gifr ofr § &5 39
YT H shell FHATSH FHI YT 18T & ThcT g |

Ant &7 faferse fqaRor AT build.xml FET HedT & |
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Ant T IgIT 3GI8IT:
S 3GIgIUT H Teh BISel HelloWorld.java &l oldhX Ant bl 39ITT ST
| build.xml Y Tk FHT IR et g

<?xml version = “1.0”>
<!---- First build file ---->

<project name ="”HelloWorld” default ="build” basedir=".">
<target name="build”>
<javac srcdir = “.”/>
</target>
</project>

Tgell olTgeT TG I ¢ 1o Ig BIgel xml BIgel 819N | GET ol1SeT IdTel & o
g 1seT 3R 39 Bl & [ HF T YIoide & & H g ford@em A1
HelloWorld § 3R @I f3Wiee cAlc build § | T3 SRS &1
basedir ¥ Rafed A AT § UIoige T execute T & flU Teh eRAIE
Teh ATH build T 3T HIT &

g TRIIC Ueh task UfeHT ol AMTAS FIAT § ST TAHATT SRINGFC hr gofT
SITaT A1 BISe I HFSA HIAT § | BISeT Dl HeUISel el d TolT A% Ant

HHATS T & IH I AT &
# Ant
Buildfile:build.xml
Build:
[javac] compiling 1 source file

BUILD SUCCESSFUL
TOTAL TILE 2 SEC

aq-—gl,ﬁvesraa

2. A AR (%) o= 7 & fore o) ofem Fhct €
3. sfeeaR 9. FAfeaT Uige . sfeear 3R wafear uige aaf o
&. SoTd W IS Aer
2. Decrement 3TIReX (--) ARTsel Fr dog fohdell A aar §
HF.1d.24H3¢c.4
3. T 8 98¢ & long 3TET & JiTeIATEHll 4 d15C float H ST ST vl &
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7. 8 o d9r
Y. AT H fohdel YR & primitive 31T TBI 81 &
3.6 9.8 H.16 ¢. 4
3. Srar & float 3iR double T TEST FAT &
3. 323K 64 &.32332d. 64 3R 647g. 64332
€. O Ueh array HYS H ITH 8IdT & dd HUS FIT IT°d HAl g
31. array &7 R®H §. array 6T HIAl F. array $I o G. array & Jgeol
3raad I Hrdr
b. Array & 3FeI3R U9 STATATESST et T Tl aIehT
FAoint[[A={ . int[] A=1{1,2,3,4} @ int[]A=(1,23,4)

g int[] [ A={1,2,3,4}

¢. static AUS W e # O Flad arufaa=r &
|, static HYUS hddl static 37T & TFHTE Il &
Il.  static AYS Fdd static HUZ T &Y Bl FAT &
IIl.  static AYE this AT super T IHT &7 AT &
Rk T udARm @om o g oLusRm
Q. class String foi#=T # & foha # 3ucrewr &
3. java.lang . Java.awt ¥.Java.applet <. Java.string

to. st e18y T Ug=ilel foras AYS g T dog ReeT 78T el &
3. int & float H.void & @IS TG
2¢. o<1 & & i AT 3MSSTEHRR constructor & foIT ITIRTAGT gIaT &

31. public . protected &. private <. static

¢2. f3WTee constructor & WelersT i UgdTey

public class solution {}
31. Solution(void) . public Solution(void)

&. Solution() G. public Solution()

?3. ST1AT & IS H TFACRI & ATl &

3. runtime . compilation time
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a. e s ar € 30 7 A 1S A0

2. eeT H & Pl AT FIaS TFATRAT Fl AlfIc el o TolT STJIT &IcT &
A.try d.finally &.throw <. catch

24, folsT 7 & leT AT bitwise ARSI 781 &
H& &= ¥H |= T <=

t€. foi=T & @ Pl a1 Tse RAve HTex sign FI TI&T AT &
H.>> d.>>> . <<= G. >>=

2. fola=T 3 @ et AT TCAT hael THIAET doh AT &
3. if & switch &.if & switch &. 318 & PIS TeT

2¢. To1oT 3 & leT | o7 I false glet I T TeFHIFIE Bl &
37. do-while &.while &.for & HIS G

¢Q. [T 7 & &l & s1eT T3y literals 818G d &
3. integer d.float & boolean & 3IUYeFd Telr

0. T class Box & 3iTeatere ol [SFel3 &t T ol diiehl shid AT &

31. Box obj =new Box(); . Box obj =new Box;

4. obj =new Box(); &. new Box();
28, 3iTsoiare & foIT AANY allocate Y & AT HITH 3TRET 1 3TAT giaT
3

3. malloc ¥.alloc H.new ¢@. give

R. abstract class I IRATVT T & fAT T Higs HT 3TAT AT &
3. abst . abstract ¥H. Abstract ¢. Abstract class

23. TR FeITH H Uh abstract class Fl Sea R ich 3Th THT HheareleT i
gRANT &I Fd & a9 dg class FAT HEATTal
31. Abstract  &. A simple class &. static class &. 3o11 & IS sTgT

2. abstract FIas o ShaT A A PTG A U SATAT £

3. java.lang d.java.util &. java.io &. Java.system

Y. SITaT H fRET class &I SegiRT Il & [T DAY HIFs T YA &ldT &
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3. super d.this &.extent d.extends

RE. T class AFR &I protected IRSVT Y d a8 subclass & AT
HFST gram
3. public member . private member

g. protected member <. Static member

Q. e fdT TargereT & double, integer, float 3R long T8T & ST g de
T TFHYRI
T CISY FIT BI4TT
3. integer d.float 4. double <.long

. IS BT Y& FA & T e # F HleTall AYS 1 30T gl &
3A.run() &.start() E.runThreads() <. startThreads()
RR. AT H fe¥dT 7 & Sl a1 AAIhEA 3TeeY &
31. Compile time polymorphism . Execution time polymorphism
. Multiple polymorphism . Multilevel polymorphism
3o, SITAT H AYS A3 ohel AR glclt &
3. Atruntime d. At compile time
d. At coding time  &. At execution time
3¢. Teh class & 3eal AUISH IR VEegeH i TR leh e & st
T HTUROT & YT Sirar §
31. Encapsulation . Inheritance &. Polymorphism €. Abstraction
3R @ FlAar 3ra"g €T GEA B HFEAg |, B 3R verdege
Cor]
& foIT g grar g
JF.JVM &.JDK HIJIT <. JRE
33. [9=1 & @ 9T 31999 a1 G S RUN &l o ToIT 393197 gldT &
JF.IJVM &.JDK HIJIT <. JRE
3¥. main() AYS H 7T 7 T Pl 3MSSTCHRIT FT YN A6l &F Tohcll &
3. public . private  ¥. static <. final
39, SITAT T HFIIS @rg‘é RISl T TFHCHsT T g
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3. .class &. .Jjava 9. .text @..Js
3¢, ReIIeTer 3TURET T 3M3CYE AT gram
3. Integer . Boolean H. Character ¢. Double
3. STTaT H HieTd s § ARTTT T 3o AT Teolel F UehT ST Hehell &
3. final . last 9. constant g. static
3¢. [AFT H O TFgaH static BFaI3R A8 T hd &
3. class . object &. variable &. method

3%. abstract class @T constructor #gr & TehdlT
3. True 4. False

go. JIT ol Porthid e H A FAT &
3.Just in Temporary  &. Just in Time

. Jump in Time &. 378 & 15 gl

oo :

1. Introduction to Java by Carlos Kavka

2. Object Oriented Programming Principles by Olexiy
Tykhomyrov

3. https://www.interviewbit.com/java

4. https://www.sanfoundry.com/java
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