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Command: ity
~ Javac Hello-jova
Wkt hoppens: o
* The Jova Compiley CheckS -%Y.antox EXoYS
x TP fheve axe 1o eNors, it coeated G biie
* TS byee Code Rl © Plo¢form - independent ard can
.Qd&:em coth 00 M- :

ang toxe editor like:

NeeBeand

(vello -300a)

rrethod-

I

Code ‘ﬁfﬁ: Helo -css
e Yan on Om(d



3 Qannina e Program
Yo wun 4he  compiled byte code s e
Cornmand ) : |
“ommand:
Java Hello
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Chas. tamde.—_ ‘A '
_ Sf:‘ﬁrﬁ name= "N%hﬂna_";
Rules £ raring Voxabies: |
B MuSe begin coith O letter » $rov
¥ Conrgs: 8t0% Coith @ diqc
¥ canns USe  Jaud Yesewed e (eg: ik closs)
% caop-Gensiive Crame Ond \owe ase diffeent)

Defauls v Qlues:
m_ﬂm-tﬂp_@ pefoult volue

ine 0




boolean e
chag .. '\upoo0’
O@@LCEE]-SG‘IH‘(}') nall |
¥ local vasames b ot bave defadle * vatues—-theff T sk ke “"”-7’{”2‘73
befove ose-
£xarmple: OifPevert VadiabIes

Public class Sudent §
ik yollNurnbey; // indtance vadiable
Suatc Seing coliege = * Aee, colleqe | aotic VoFOBIE .

Woid displag()E
9(:1{1”% name = "Mecdm" ; // (ocal vasioble |
Sfdseem- out- pyindin Cravee + " vollwursber+ "+coue%€) ;

3
4

= %ﬁﬁ_w
Tn Java, dota tfpe specity e 8i2e and e 0F vawes Hob can e
Stored M o vaiable: Java 1 a Stabical{% ftfdped (On%ua%e, , TYEANTY
ol vasiables rncse be deciozed ith o clota H{Pe q

Tgees of Do0 TS
Jova Supports different 1Pes o data t0 Stove vasious kindS Of
Valees. These dat tepeS ase broadly clossified into oo ool CoseqoiieS:
Il Primitive Data. €4ReS _ *
parnitive  Doko. t
Twa They ase predefined by e (onguoqe. and used to
vames Such a8 nuenkY8 , chayacters, o booledn values . Java provi

Qighe  pumitive datQ types:

aee 4he EaSC bcqlfi—' n data tyres pmd&dbfd
vepresent  SimelE -
des

2 ,
hbﬂﬂﬂﬂl’ﬂ.ﬂﬂﬁﬁﬁﬂﬂﬂfdﬂuﬂ.OORHQOOHDQ‘I
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xbHe: vSed to Store Smoll Integer valwes, ynainly o Saf ROy
& Shott: 8toreS o Snﬁht[%f [rlvaex Yange oP ame,ﬂeysefm (e

‘ eQl15; coidel
¥ Nt e defauls data tYPe fox mmﬂs, S ag,(d phone nUMBRIS:

] e ith O
s Ploat: (aed to StOR decirml nam . — ccuyote -than flons-
% doable: &ssiies docimal values with double pEison? mzm ”c‘l ')
nale Onicode  ChaYactEr CRpE .

% Chor: 0%d to Stoe o Sing
& booleon: PopYRSRNES Only w0 values — tw

o ' ctual Value
Lach of —t(’;)yggsjeo-tﬂpes hags a -ﬂ}{ed memOIH gi2e and 8toes the O

aAoeCt ‘.8 .

bie
% Sie: | bye (& bitS)

e o1 e, veed for logical

Shote ,
% Size: & byted (16 bitS .
+ funfes 28 R of i cten roarory 18 (T
¥ pefaale value: 0

3 Erarple:  Ghote (feay = 80355

e
%57€ ¢ Lp pyte8 (3 bitS)
4 Range: — & 43, 48346 10 9,142,183,647

5 0ge: pefoulb dota tgee fov Nteqets

.0
y Defouls value: |
y exarpl: e Samﬂ = 50000 ;



_ong:
X Size: g bytes (64 bitd)
% Range: verg loxge ¢ +9 quinéillion)
¥ UL for (oqe integel values (e phome ourneis)
% pefaule valwe: OL |
* Example: ibrig robileNenkey = G636543aU0L ;
float: ' |
* Site: 4 bytes (33 hits)
X PRCSION:  g-3 decirnal di%its
% O8e: oy decimal vawes Goith g5 pYecidion
* Subly: Por F
¥ Defauls vale: o0-0f
* exompe:  Loat percmbaae:&‘%ﬁ’# ;
qouble:
* 8i%: 8 byes (64 bits)
* PWRCSION: 15 decimal d-«dfes
¥ 0% Ocfoult -y decirnol values( highey Precision
% Defaule value: ¢-0d
* Bampe: duble pice =919
Char A
xoize: g byee CI6 bitd) o e ool i
¥ 30wES: abaslnﬂle OniCode. ChaYacter Clie 0,0, 4)

% Range: 0 1p 65,535
3 oefault value: \uboo0 Crll Chatocey)

% EanPe:  chay Cﬂrade ="A

;k De.‘eo-uu: ValfiE: ’F

+han Ploat)
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Srarple: boolean  8Pa88ed = e
& Non- paimitive Dat bt(pes
Non- paimigive  data types also  Kknoth
and can Stove move CompPlex searaceaveSPU

Stoe e acteal value bub SEOYC e Yerew

Poeriovy
Examples of mnon-pii
Suing:  Repesents o equence OF
doa.- Seings ase Tromatable Cean
EYQmpl:  Geing name= " peghara”

Awvays: A collecton of &imilx
location . Fxed in S once d

TTENDT&
Fanple:  me(] rarks = $90,80,30Y 2
clasges: A blueprine for CraNg ObRCES -

Bqmpe:

asg Seadent €
ingid;. - i
SETfﬂa NOME;

%
Student 8=necd Sedent ()5

Tneerfaces: A veference ffdPe Hot Con Contdin

P abseackion and Tealepe  inhefieance

£xample:  ingedace Paintable {
Void pant();
¥

Non- pRimitive tyfPes a® uger-definéd O

build complex picgiams an

data eerments Sioved
eploved-

-

ag yeference tifpes, yefer to Objects
nlike primite yPes the(é do'not:
e Caddress) OF the object in

mive dat t*dPBS include:
chavacters CLexe)- Samas Qe obﬁces in
ot e chanfaed once Created)- -

n Qo COUE\HHOU_S

T defneS rethods and vaxiobles:

opseace methods: T pSkd

. ' !} ] A
CIQSS—bCLSed and can 2 used{o :
4 dat Qeuctuies: -



> 1ays wn Javg
An awatd in jav iS5 a
OF the same data tyee Tt 16
inStead of declcmncd SepeY0Le \arables
r@ijd fﬁ)ﬁtjﬂ_l_‘fﬁ&
* Fixed SiRe- e size of an aiay
Cannct be CMn%ed [at_eT- | | |
X Iﬁyd“@,_xed: £ach eement iS5 acessed a&nﬂ it,s  index, s&me’.n% Lo Q- .
* Homogensods elemenes: Al elerveres 0 Gn 03AY rust be oF the Same
* Merory - effigent: Staved i ContUOus TRMOTY (00O -
Tgees Q8 eyrags o Jawa- .,
Jovo - pvovdes suproe for two main types Of arvagys :

l- Sznale Dirvensionat Fhfmcd
& Mulsi DirnensioNal F)‘x’“rafd

I &ingle pirmensional Arrvay Yo
A single Dirnensional fagy 1S a kmear axva cobeve elerents: e
Stoved in A Snge Yow- Tt iS ke a li8t @ clemerts, amd each element

S accesSd uging q Gingle index-

Charactevigtics:

¥ SoeS rmulbpe vales 08 e Same daka pe

* Troex Seartd Bom 0 f

£ Al elements o Soed M COEHIOUS oYy (0CaEONS -
ed t4Pe of oxfay Java.

containey Ohjece Hhat holds a &
aged fo Soe malkple, ales
Loy €dich Valde -

s defred coten & & Cveared and

X T {5 the modt commonla 03
Decloyation & initialization:
T;U mosks = nee int(51; )/ Decloyation +Merory - aliecabion
neC] 0985 = $18/(9,20,81, 8RY; // Declayaton + Mitialization
ACCEssing glements -

System.ous- PnED (ages(&s /f QuLput + &0

vod ooy OF values
M Qa S\n%te_,uq‘mb{e,

e W NN WY R R R R R N N N N NN N Y Y Y I YWy ey y ey wrywyryyss
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Lxampe. PIofide:
public Class OreDAYAY £
PUblic Stote Voo moin( St
In‘[:[] nUNbS =€|Or&0;30r " S
3. Cint =0, iCnamb@‘S'[emaihj 4+4) _ " -+".-"+ﬂ(,lrﬂb€7803’);
Sﬁ&em,oub.pnnelnc'eiemrt at ndex 1

ngC], asgo)t

q’y s

39

3

& Mulei- Ormensignat €894
A malbi-dirrensional 5 an anay -that Conkaing moe hon oM Y0

O Column. T is eSéentially an anay of avvags- The w0& corrrmonly

uded foam is the two dimensional (D) a0y which Can yepesent datl

in the form of tades oy Ynagices- :

Chavactergtics: e ‘ w4 , ,

* uselul Ay Sovng taulay dotar, Such 05 masks of- Sdents in differerE

Qubyects: |

* ReguveS pnultiple indices o accesd eath

for o avd one fov Colmnn.

% can be exendid 40 3D,4DawA(S €G- thaough % oromon:

eléﬂﬂrt — Fov &D ama(ds: o . .

Declayation & Tritigleation: | |
intC10) matriv = e iNERIET s f/& $owS, 3 pp(amns
NECICY  valeeS = & '

°1.2.3%,
U563
ACGesSiIng  EIETRNES

§fSstem.out: Pan"ltln(\auﬂﬁfr][&]); V4 oUEPUE: 6 ( &nd vow / ’.31?1 Column)



Exqrople PIogYamm-
Public chgs TeoDevoy £
Pablic Stanc void woin (Seingld ) ®
intf () ot = €
vor20k, S e b

8 3o0.40%
1,

PoaCint: 120, 1<rvabvix. e nqth ; i+
MCint 3=0; I< fmuix%ﬂ .lewatiﬁ RIS {
Y System -out-paint eoaprx(A 4 )5

3 Sgyetemn.ous pYinbing); |

3}

%ﬂmﬁg&’igf fhrsays:
* €agy o Marege and aceessd mukpe dato e USin%a loop
¥ Tropions' code ~eaddhil R BB |
* Suppovs vandom access uging index
¥ 03ePul in Sorcm% ) geﬂm,\r% ard eaEry 0PeaEoNs -’
U%@Q.Om OPAQ"_J.O‘&S i ' . i N .’
* Fxed sie Cannor incveade or decvense after cretion)
¥ Can hold Only elemenes op e Same cloka tpe
x Noe dynoric. tike colietiong (eg: ﬁ'ﬁatgLiS(::)
= OP2IALOYS

In Java, opevatord e gpecial Syl O }@;damds 0Sed o pesform

OPRYQLIONS ON vasides and values - Tese gpesationd ag include asithtmetic,
CompasiSon , ASSgNMeNt , [ogical deciSiong and mowe.

Jow OPEOLDS 0% ClaSifed ito el categoves buged on- e 1R
o opevation —hay perform: | ¢ ol



. Avthrmetic OpeYQLOYS R

0sd 1o performn BASC rathemotical O

opevatoY  peaning  bampPe el

t Aditon 1045
= Subtyaction 0-5

% MulEplication 10x5
/ Divigion 10/5
Y Modulus 1043
Lxampee:
e OFIO; b'-:Sj

System-ut- prneln (o) 5 // Ctptt: 15
& Relational (compavigon) OPLXLQYS

15
5

50

uSed o compare +wo values- The Yesult iS a(wwds Hiue or folse-
OPRIGEOr  rfeoning  Example  peSuls
=F gualto .  5==5 e

= neegato. Sl=3 . Gwe
o Gaatey than 553 tree
< (283 than 3<5 Hue
s Geatey onorgpal - S>= tiee
<= Less Hanoy equal H<=5 €1ue
£xarnple:
in& x=(0; Y= Q0

Syyseem-out-pinkln (x<y); / Cutputs tiue

> ﬁl@ OFETGtOTs
Sed 1o Combird ultipl cond.éfons or-

booiean ExprESSONS:



ot 0eCription  gxample
K ogcal Dl (abb) 48670
musk be ue) a
I dogab OROE ool (aC)
teast one iS tHE
f Logical. NOTCHEIOES ()
Condition) :
Lxample:
e Q=5, b=[05 |
System. out-println(A<b &4 bzd); //outpat: B
41 ASSinmen: Opexgtors
0S%d +o assign vaes to vasiables:

OPeGY  Meaning  Axampl® Ajvalnt T

= ,psgian Q=5 a=5

+= addond Q83N A+=3 . o

- = &b{:rac&'ardass'@h Q-=3 i

ik Muleiply ondaSSiqN - ax =9 Clscliel

/= Divide and Q83N al=8 La=afa

%= Moduws arda88QN  af.=8 - a=afla
eampe: ' o

int 0=(0;

Q4+ =5
Syorem-Ouk: painenCod; [/ output:IS

S V0K OPRYGEOrS

USad caith ong ore orerord.

e - Example  Resule
+ Onasy Aas(positveNvale) 4 q b, ?
- oYy Minis(negpive —a

H‘-vatué) T LI -

i Bl ot @O+A  atl

dememn& a--6v)—-Q Q-1
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! toqical NOT  [hee

ke

Exampe:
Nt 0=9; y
Syacem. 0uE- paindn(t+Q);  foutedt:
6 BiLise oFRIUOS: -
USed o Perform opefaf:mﬁ on bits: -
opevator. Meaning |  pampe
& Bitcolde AND a&t_; |
’ Bitco® OR raL b
N Bitwise YOR S;’
T Bikoice CoMpIETEnt e .
<< Lobe Shift . e
Ead Rghe Shift Qaz7
Exarope:
ln'L' 0:15; b=31
Syster cue prinsin (a.&o); [ oueput:)
| POt " s ‘ : iP_plse:
TRy O™ mr Hat cootkS ke oL ShOVECAE fox.
w ' .

This 8 a aorditional O

Condition 9 express
Exarnple:

int- a=10 ; b=380:

Mg NNOX = CO.’?'b-) 9 Qe b p)

System - Out pYnEn o) s

8  inaoncesk Opesator’:
uged to check cohether an OQ}ecg

class 04 Gbclass -

1 outpb: 8

{6 an inNSEANCe 0P ' geecific




Examfle:
String 8t¥ = " hello"

Contyol  Staterments

Contiol satements in Java ase vsed 1o contwl the floco of k
Execation in pYogvam . "ﬂneg felp in  making deciS0ns, Yep@ﬂhﬂ%fﬂs 8
0% dUmPl'ha ~o <Specibe. coREs cathin e codg-- “ReSe Statements
ncvease -fhe C’Pﬂc;enccd ond  Plexibilily of -fRe Prograrm:

TGPeS  of (ontiol StaementS | |
T conuol Saements Can be clagsifled into -thivee main cateqoses:

* Decigion- Moking Staternents
*  Looping - gracernents
% Jamp Staterments
A gump aeements
[ D@CLSiOn,prk;hﬂ Gasernents Copndional) © | | | =
eSe Seasernents oxecute CevEdin Pasts of code kased on condition
Ja. gupportS  geveval Hypes: - .
v ifca::;t Q plock of code onig i he _5pecx%'ed cordition 15 HIue-
if Ccondi{:iorﬁ%
) cocde block

ocanceof Seting)s [fouEpit: tdb

Exarnfpe:
' anr&oi
ip Cage 7=18) £ YT
¥ Syster -ous paneln " Eligible 1o voee )

v

;o.nnannnnnnanopnannq

s ey s ) ST U ) ) Y Y N e ey Y B



B iP-else Starernent
Chooses  between 1wo  blockS of ¢
Sanf;ax-.
iPCcondition) £
/ block |

e baged on @, _cona}&iOﬂ'- .

elee s .
/block
&
-6_@@'}7[9:

¥ num=5 ;A

it num=9'

P Cnum /. ==0) T

Systerm.- ok paintin (* Even: nurges ")s -

3
elee ¢

. gyfttern -0ub- psnein ('

- Q) iP-elge-if laddex
checkS vraltiple condi€ions N Gequence
Sntow: |
0 cconditon!) €

/ blockl
Jelse ip Ccondition) £

J block @
Jag’g o clibanals
. J defout: blocK v s

£Exomple:
int mMmaaks =85;

10 Croaskg — =900 © . o
3 agstern-out pinein ("Griode A"

‘0dd rebes )



elge i (masks > =35) €
Sgstem .out: println €' '\Giade B')

J
else §

Sjorern-out pantin
Y
d) Nested P suatement
a rested @ Tean
e Gecond Condition derends On e fret
Gpntax:
if Ccorditionr) €
F Ceonditiong) €
/et yunS only # bath cordigion (. and . Ccodition® ase tme

(" Griode C")

£ nS
5 pueting One i Swaternel
corgition-

3 3
Evarnple: ;
Nt 0ge-8o
Nt Masks =g0;
"ECO%Q >=(8) ’E‘
iPCrmasks >= 78) ¢
N geeern . out. prnGin (" ELQIHE ") ;
¥

€) Nexted iP-glae Seatermenc

A mexed P-else nearg OSNQ iP-ese Statpments ngide anot%e{

iPor EIR block- vbed o mose Moie detagled  clciSions.
Syntax:
iP Cconditiony) €
iP Ceonditiong) €
/' coce if toth Conditions Jme
Y else |
/lcode iP Condition) :S brue but condmOna i9 «Qxfse

Cb anothex ie- (_)Eﬁd (ohen

I — -y

|y O - -

PO ®E DDA AANANAARAADONAONDOHNNANAAAAANNANNNOANMNMOC

B B e et e T o . F T o et pe ) i g e S B o— ', S S ', 'y - | -



¥ else §
Jeede i# condition] i HPalde

£xample -
ihE ooks = 65;
Pnasks > =50 ) &
P CraskS>=5) ¥
 gyetem-ut- prinkin (' Diséinction")s .
3 ele ¢ ' ' f
System. aut- pineln € Passed ")y
3 o
Clse ¢
Systemn.out- paein ( Failed");

- f) Switch Staserrent

used coken (o haw mutiple oprion3 baged an the vaue of o Sige
\VOSbLL . Lopks coith G, Chas, Seﬁna, enuy), and | CoWapee Classes like. TnbeeE,
Chasacter:
%ntox:
SoibchCexpression) ¥
cage valuel :
fleecde Ly
bieak
Cose valued:

[/ code
beoK 5
de?autﬁ ;

/| defaule code



Exarnple:

int dacd =3

SwilCh (dafr) f “
case 1+ §ystern ot panLin € Mondag") 5 bk
case : System. out-pANUNC " TaesA') 5 BEaks

default : &H&em-out-pmmln (" Favalid clag") s
3

& Laopng Satemens C Tevation)

b 2 a'bbcic of code Yepealﬂd(fﬁ-
’*OGPiY\a graterrents a5 uad o execuk I

a) 3 leop AR
OS& tohen numbes of IALONS 18 Knowh -
E%fnl.a)('.
%Qamli]h?ation-, Condition, EﬂC]d&C') 'l?
/N
3 loop bodcd
Example:

09 Cing o), i<=5; 1'#+)€' "
2’ Scd&@n-ou&-pxirtlncm

) cohite Logp

VSed chen Condition MUSt be checked befoy,

gyntar: e @'&TIT\%‘H{% loop-.. |

cohile, CCondtion) ¢
! loop bodcd
J

Exarmple:
it i=1;
Cohile (i<=5) £
33-561‘3!’0-0&6— PINEINCT);
i+

R

=

AnRAPABRPDAe=AND
&
o s e T ] [ L T iy ey
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C) do-chile (oop
EXOCULES he block ot 1east once. then Checks e cond
Syntax:
do §

I toop body

3 ehile Ccordition);
Example :
Nt 1=,
oo §
Scdse@m OUE - PYINEING) 5
14+
3 whilCi<=5),
3 Xanp Seqtoments
tGed 4o alker e nomal oo of contol in a proamn
Q) beak Staternent
TeIMINateS the loop 0y Soiteh plock ereImakmely -
often vsed inSide loops and Scoitch- case
Exampe - ' ‘
FoCine ;"-:-l P IC210 f'-i—+3?§_" .
i Ci==9) [ SR
breok,

P &dﬁﬁmaw PYnEN (i) ;

D) Cortinue Statemenk
8kips the Coviene ftexation and proceeds eoith Hhe next one-
Example: |
fov Cink =l i€=b i++)'€
i#(i==3) ¥

Eon -



continue, ;
z ¥
8ystem .out-psintln (Vs
g 0

L]
’

C) esn Sareriens
EXitS —fomthe CuFseNt yethod and optonaly Yeturns
ethods to yeron yesults:
£XOnple.:
PUblc it add(int a, mt b) €
3 eton Q+b;

7Class  Fundamentalg

% d;,,cms if? JAW i85 a blueprint oy template By cveating ob{ects:
€3 Vasiabes( fefds) and methods -that- describe the behviouy and

SbaﬁeOPOno[?jea;l”— P et ,
2 A class 8 a user- dofred aauifrgpé- fpfy Bt ol
* Tt Can contam Pelds Cuogapies) and methods Clmeeions) -
* Closses hep in oxaam%ar% code usmgs Objece- cRiented: pacymmTING (00P).-
* you ean cvente mMalkple Ok jects Brom a 811‘%[6 closy- | e
Stfneox of a. class

class ClassName £
7 vato. tembers (Belds O vosiobes)
caraType yasiablel;
C'b.fiLdePQ Robles) _ ;
Vmember Functons (vethods)
iaasan'rgpe méthodnamer ) ¥
2 1 ethod body

a vawe. vsedin

3

I R I I A I I R O R I R
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Explanation:
¥ Class i3 he kexdcooad +p defne a class-

% ClagsNarme 1 the vome gou gve o he

letbea k) Convention)-
% Tngide the 01088, yoa defme \asiableS and methadd:

clagsCroudt StaRE coith Q. capital

Exomple:

NCl0ss  dbPrition
Class Seudore £

7oago. Mermbevs CAelds)
nE- voliNo ;

Sﬁl'ina nne; ‘
7 rethod to di9pag data
Vol displagTnfd) € o
gyetem ot pintin " Roll Nuenbey: " +¥alINo) 5

, Sstem- ot - psintin C Nagoe: " +narne )
4

IMoin closg: ¢ .
Pablic ctass StudentDerp §
poblic SeatC void nnmCeasma\?'] o5qe) €

/ Ceotg object of clags Student
Sudent 1 =neco StudenEC);
D ecsigning vatues o Okject
Sl-lNo = (01;
gl nome = "r‘eﬂhana";
7 Caling pethod LSINg Objel:
Qi-d;ﬁp[agfnﬁoc); ”



£xormple:
class Student €
i Yo,
S{:ﬂna namne;
Yoid diSPﬂgInPocj ¢
Bystem-oub-pankin ( * Roll NO: * 4+¥0lIN0) 5
5 Sstem-out-PEENC * Name: * +vame) s
X,

Benefis of USiT% classes
X QeaSObilib((f" Code can be~veosed by coenting ruliple Objects:
* Modulosity: (ode i§ easie to mﬂ%@aﬂd U“dew’md '
% Encapaulation: Dota and mefods ase  bardled togRther
% SColQbi[ifEf: sy e Gmlfd ond '““C“”m‘”
ZDeclasation g obRats ‘
Objet definiton: An Obect 18 an inSkance of Q. ClasS: T Yepyesents

Q. Seal- coorld en{;tttd ot has sbabQ,CObgf{me@s) ava behavior Cn”QﬁiﬁSF)

Object declaation o _
T CsR0le On obpk A, w2 0BE e e kel{woord
sgnear |
ClossName  ogjecsName = new - ClaagNamec)
Eample: |
Student 8L = na Seadent()s

Hese: % Sucdene 8 the Class
% sl is Hhe obe  seledence A |
¥ New Sﬁdent() CeALs a hew OQ}QCE ]n"memond.

lﬁﬁnqbﬂ’...‘..QQ.Q....QOQOBHDOODQ...QOQQQQO.(‘



Hoe & ek

X e allocaees ppen‘)()‘ﬂd. | |
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5 Ovaﬂidinﬂ £ H:’ditﬁf | -
— pethods con be ovedidden in the Subclass (Same nome, Same
'Pa;\mneteiS)-
—> pelds can e kdden, but it'S "0t fecommended -
exomple:
closs A ¢
public ine X =10;

pavate ink.4=80; /) N0t nhesiéed
public ~void clisplogo) ) ,
§ Systern. out- Pintln € "= "+x) ;

class B extendS A S |

peblc void Shoew() £ = At |
SHSEEm-O%:meHn (" Fyom Sakcl088 , X =" )5 Jf Accessible:
//SﬂStE’,m.out-p){lrﬂn (3) ; /f.FRROR:'g S pRvate

4
4
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©
©
.
&
&
v
v
v
v
v
y
J
3
;
y
y
J
)
)
:
|
|
n
I
]

= A gdactical _Bxampe
closs vencle
ne gpeed =505

d displagdeé y |
o S?d&emg OULE- pamdh (“vehick SFeed i o s;:eed) ;
% .

4
class Cog exeendd vehicle

e geeed =1005 J/HideS patent gpeed
void diSp@ﬂSpeedOé‘

I , u d }
84 stem.oatpSintln (" cas Speed: -+ Sree )

9 K
public Class Teselnheibance £
pablic Sasc void rroin CSenng(] 0586) .
Cox ¢ = e (aal);
e- display(ds  {/ From vehicle
C-displagSpeed (35 prom Cas

L

olp: vehicle Speed: S0

Cas SPQEd (00

= Accessing Sperciass Mermbe

0se the Super Kegamd 40 access:
I Superclass  vasiabled when —they e hdden i Subclass -

3. cuperclass methads eohen ey ax mmdde.n n Subclass
3. Supes Clos3  ConBLIACLORD faomn SoclnSs  CONSYUCLORS:

= Dsoge 0P Supes ke(tfwmd'
1) Acces3 Superclnss \psioble

class Pasent ¥
nt num =100,
K



class Chid extends pasent €
me num = Qc0;

void pgneNambessC) €

m-QUt: p,mdnC

Syseern-aut psmeln (*

L Ul LY .
"Child nuro:  + TUTJ5
Rasent num- t'-J,— Sﬂ.ﬁjﬂ rf:HT“" ;

9
9. (all Supescloss Method
closs Ammal ©
vod Sund)$ .
System- ouk- pRNEn ("Anial waks @ Sound /s
X
%
Class pg extends Anwal T
void Soanddd €
supes - Sound() 5 // call pasent methad
; 3 Sﬂs(:@ﬂcdh PS’{W:I}'I C 'Wa k3 ");
3- Call Supescloss ConStvuctol
chs8S fPesson ¢
Pesson (Sesing rame) ¢

System. Ouk: pXintln ("Narme: "name);

Y
4
class Studene Qxeends Cpesson ©
SéademCStma'mme) § o
cuper(name)s  //call pesson'S CenShiuttol
P Syerernouk pintin (" Sudent obct cseatad’);
E _



5Tgpes 0 P Tnhesitance_in Jow ' 1
) nheaitanCe -

Java quppotd Hhe q%uoojfn% Hfpes o

| gngle Tnhextance
% A closs inhesitdd Paom onigy ore Supeaclads - E@

¢ Evomple:  Class B oxtencd A w

EYgmpe:
clogs A 1

void dispge) & o
SaSterg?-Otl&-p%nt\nC "Clags A ethod ") ;

2 L

class 8 extends A X
void 8howC) £

Syetern-0UE paintln ("closs B ethod ") 5

3
r ; §
pblic  Class S’anaceinhemarreDemo
public  StOtC void nnmCStYinﬁf J oﬂaS')f
B obj =new BC);
Obj - dispY(); Jj Lsorn A
OI?J-ShOOchj !/l fomB

. OV VWV IIVVIVDVIVIUVUUVWWIVWIWW PG erosoeoeoogoeoeeoceeeeseeee

3
olp: . €lass 4 vnethod
Class B

9. Hulklevel Inhesieone

% A closs is deied faorn: anothed desved class (Cehain OF snheveance.)

s pompl:  chss C extends B and clags B extends A
ExarpE [ ClasSA

Closs A ’E classB

wid rethodh OF - |
[Clos5C .

!_——



Gystem. out - pintln (" from Class A");
3
3
cla88 B exterdS A T
void methadB )Y :
Sgétem-oat-pmntln ("fzom Class B");
K
class C extends B €
void vethodC ()€
8yseem-out-paintIn (" From Class ¢")s

3 %

PUBLC ClnsS  Multitevel Tnhevitance Demo §
pablic - seatic void o (Seing() asgs) ¥
C ohj=new CC;
oby- methodAc);
Obj- vethodB();
P obj- TnethodC €3 5

X

olp: Faom Class A
Fom Class B
Eom Class C

3 Hiexaxhical Inhesitance SRR
% tHuliple classes mbese faom the Some  SupesclaSs

% pample: class B exterdS A, clasd C exends A

Example
closs A &
void Qees) ¥ . | |
, Syseroae-pantin( " Helo from Closs A
void displgBO €
Systern-out-Paintin (" telie fiom class B';

I G S S S SR S S S N S B
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[

class ( exterdS A 0
Void diSpLach) N
Syseemn - Out- PRNED

L

K,
public olass  Higsaschical TnhesitanceDemo £

cublic Staic void wain (Seving(d aigs)E
B objB = new BC:
ObjB-aMﬂL‘C)}
olyB - AiplagB I 5
€ objC = new CO
_ objC -geetC s
5 OBC diSpagCeds
5, i
op:_ wello fom Clbss A
hello foom Class B
Hello fromn (lass A

Hello faom Class C

4. Hultiple Tnhesieance ( US;rLa Tntesbaces)
2 A ClsS implementS maltple  intesPaces:
A EXample: class D implerments X, Y
Example:
ntesfoce ¥ §

wid method¥ () ;

S:n&etﬁace ¥

void methadYO);

class 2 implementS x , Y
public void ethadXC) §. :
SgStem- octt-pintin ( "From  Intesbace X5

3
peblic wid methedY () L

(" Hetio om CloS3 c')s

clagsA]  [classB]

(classC|

Ly Systemout ptintn (" Fom Tnierface Y ")



public Clags  Hultiple TnhezztanceDemo €.
public  Static  void rain ( Sering(] aﬂgﬁ) £

2 obj = hew 2();
0bj - method X ¢
obj- method ¥ £);

R

O[p:  from Tntesfrce ¥
FRom Intesbace Y

5 Hab‘i'd Tnhesitance C clasS+ Tneerface)

% Combinadion of w0 & mose +"€[P€5 of mhelicance:

% Tn Java, it § ackieved using  clasees +intesfaces:

Example:
intedace A £
void me&\oclﬁ\ o

%
class B <
void methodBO) g

 Syseem-oct- pntin(" From Class B"):
é}lass ( extends- B implements A ¥
saplc void oethodAC) Y
Syjseenn: ot paintln (* Gom Tntesface A') 5
4
jgablic Class Hﬂb%d'InheiieanceDenn!g
publie Static void main( 86rmaf’J ags)
C ohj = neeo CC) s :

ol vrethodA €);
obj- rrethod BC)

3
op: Bom Tnberace A
mom Clss B

(ClassA
clafsB)  (classC]
[ClassD)

N T W B B Y N O B Y T T Y T Y Y Y YT e B W . . Y N YTrrYYYYwW' Y |

=
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: 2 AcesSng Constvucto?s in JInhesiance
3 coten dou cgeate an Object 0f @ Subcloss, ConStructosS of koth

cupeiclass and Bubclass ase executed:
$ TJwa alwags calls the - SUPEClass Cons@auctod - fase , then e |

K.
gubclass  conSaaceo
$ TP the Sapescloss does nOE hove Q. defouls. (no-059) QONSALULLOLs

You mose €xpliciely call @ Supeiclass onSeructo. 'uSzrﬁ ISMC;»JM the.
SubcloSS - - ¥ g
* SupeiC) muse ke the FRSE Statament inside the Subclass ConStaucton.
How it (o%kS
* Implicie Call: TP fou don't cmite  SupesC) , Jdm add & attoraticolly
10 call 4he no- asgument conStauctod of the Superllass: -
% @eptcit Call: Yoo con use “Supex (asqurents) to call a. specific congtrutior
Lom e Saperelass - -
‘Exampe — TmpliCit  Supeic)
class Rasent €

pasentC) € _ .l)
Syscemn- Out- peineln( " pasent: constructol called" );

D
D
P
4
D
1
]
)
)
)
:
I
l
:
I

P 4 o
class Chld extends Pasert: €

chid O < - |
Suseenn.out- PRintin(”" Child . ConStiuctos, called*);

Y ¥ ' ¥

public class Hain £ w Tirad

public Stotic void voin (Guing(’) asgsIe
Child okj=new ChildO;

} ' 1

Olp: pasent constsuctos, called f
Child conseaucts Ccalled



Example —Explicit  Supet)

clasS pasent ¢
Pasent ( Seang msg) y |
Systern.out: paintin (" Pasert Sags: "+mSg)s

ﬁ ~
elass Chld exgends puent ¥
| Chrld CSevi m '){ : iise
Wcrisﬁ);sa// calli paaameiem%ed constilucm of pasent
Systern - ot - pintin( " 1d constructor (ol ed
E 4
public class  Man
pabl,c seatic void main ( Sﬁ.ngm SJ 3 |
Child - ok} =necw CHld ¢ " Hello Paom Pasent’) ;

P k.

_olp:.
Pasent gs: Hollo Rom Pasent
Child conseiacos  caled
Topostant Ruk§
) Supex() wuSt ke the Fase Satement in the Subclass 0 OrSEUCEOY
) TP You dont call Supescy explicitly, Jaia nSeEs a call tothe: -
no-0%9 coniucte Of e Supesciass augornatieally .
%) TP +he Superclass hos on[g pasasneiesized  congiuctars, 'docx ™nUSE
explictly) call one of hern faom he Subcla8S-
=7 USing fmal coith TnheritQnce
e Pnd kegeooad N sava. can be uSed to sngcnce the: osa%e of
classes, metds, and Vasibes: ' .
sohen i& Comes to nhesitance , final plgs an wmpoﬂfm& Yoe in

pReventing ovwhdma 02 extends ng-

I S S S S S N N . . .. . W]
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O fral class el

’ . nnot be inhexced: : :

: i isﬁ.r;a’ s?c? 55w0£n gou coant 10 psevent. othen €lasses foorn exeerging &
hiS iS v %

Example:
Pral Class Pasent £
void displaged g
System-out - pint
Yy
- ile ~ti 21303
/) i colll cause & compile ~Eime
) class Cchid extends  Pasent 5
public class Main : | |
pasent P = vew pasentC);

as@s)'ﬂ '

P.diSplaydls
R
o The 8 a HAnal class
@ fnal Method

v A final method Cannot ke ovessidden in a SubClass

% This i3 ugeful eohen e coant A methad'S implementation to
Aemauin unchanﬂed fos all Subclasses - | _ : '

Bxomple: Fa

classS posent

Bral void Shoeo() €
.§ﬂ§éem.0a6~pﬂinblﬂ( ‘mnal wethod i Pasent ")

3
class Chid . extendS pasent
/s would couse an essos i# o0 4y fo Owevtide:

J wid Show() € %

void displagod €

) Sgs&em.oaf—pﬁmﬁrn( ‘Child class wiethod ")
2



public ¢lass ™Main €
pablic Static void man ( S{—Rmafj 6638)}? :
Chld ¢ =new Child® ‘
c-ShowoCd; N fgerm POSEE
L, disPyO; // from Chid
Y :
olP: gl methed N Pasent
Child class rethod

3. Pral vaxiable

P~

able cannct be C ed-
X Once aSS;aned; e wlee OF a Hnal vasab hang

x Tt roust ke nikalized at he

Example: Y7
olass  Pasent ¥ i Vi
Pnal int value=100;
void dlisplag(> T

SqStern-ouk+ PRNEDN ("valee = " +value);

™ -
1

public class Main t ) ' \
public  Seatic  void oD (Staimaf] aﬂas)‘fg :
pasent p = newd  Pasent(); X
P-diSplay(d;
i
2P yawe =100

=> Acce88 (ontyol

ACcesS Contiol in davo debeszmmeES while  hich * classes , methods ,

and vasiables Can ke accessed -ﬁzor:] (whee in aom pszoaxam.' “Te 5
implemented usirg acceS5 madifesS and non-access modifieds -

"~

fime. of declaxation D% WSide the Congtiute

L)
-
’

N R R N T T T T T YT Y Y Y Y Y Y Yy y I e B N N R N W
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Trpostance of Access Contol

§ pI0LCtS daa fsom u,naué’noitzsj aceess -

¥ HelpS oGingun encapsalation-
¢ Avoids accidental madificatonS:
% Contiols visibiRty OF Vasables fmethodS Qov0s5 PacKages -
TYPES ofF Acgess Madifiess

Java psoud‘is fas levels of Qccess contiol:

- pIVALE

% Accessibe  only cothin the game class-

* N VSibe oS the Class (even in SubclaSSEs)
*  Commonly ased for daa hidg-

Example:

closs Test £

pRivate int Aok =10;
psivate Void displayo s

% Syseem- out-psingn " psivate. yrethod ™) 5

ki
& default (pockage - pavate)
% TP no modfles 6 gpecified, #'S deraule
+ Accessible coithn e Same Pld@@t? On@
s Noe viSible in othes pOCknﬂES

Exomple:

Class Tests

int cata=10; //cefoult

void d8played £ /7 default
P Syseen-oUt -pAneln (* Defoult method J
K

3. pAotected
s Accessible cothin he Same  pac
¥ Accessble in Subclas3es (even in le(’eaene Packades) va i

hesitance -



% wot occessble fom non-Subclo?  closges i otes packoges:

Exoraple:
ClOSS Testt

pIoeAed it caks =105

poottes void depby(d ¥ L
Syerserms out-pAintIn € proteceed raeshod )
= %
g
&. publiC
% Accessile fzorn ODHOJP@.G, in -the PACHIOm
* N0 estyickons. |
Evgropie -
closs Test £

pobhiC int doka = 10

public void digplay () J

Syeterm - ous - pRinan C'pablic rethod ™) ;
.5
g
Rues of access Cortrol:

¥ AccesS contiol opplieS 40 closaes , Constuctors, vethods, and Vaables:
+ A closs con only tove public 0% defgule Qccess Crot pvate o7

paokeceed ) - _ -
3+ Hemkeis of aclosscan  hove OIH access level-

> C90EY 0. Multilevel  Hiesoichy

T ruleilevel inheiitanc2, o Class 13 derived from ootk desived Class,

st o. ctoin of inkeiigance- |
Erormple: closs C — extends Closs B —7 exterd$ ClasS A:
FUﬂPOEﬂ'— ¢ et | . :

4 To build Clogses Step-ky-Gtep-

+ To veust and exterd fegtudes wmakipe £mes-

T R Y T N T T T Y Y T T T Y Y Y Y Y Yy o iy B B R R N
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Gy
ano N 1

Yo Clats
f .
oo Boexeendd O
Joleaved) aorn
ool (-‘)(H‘trlﬂ [

f Aoaveed foom 1
1
(xnmAC:
closs Mnvnal v

void Carey v
Sgeuern-oul. ( i n( "ot 'Ef )

[
oloss Marwal excerds  fvimol

void enlkC)

Sﬂﬁ(ﬁff\*(}(ﬂ, -1)9.,[“{‘_]"] C" UJOIKITH ' ’u) .

3
J

CIOSS Do{] extercds  Mornral )
void boake) £

ygtecn- oot pann(“ Bk .Y s
.
3 ’
pulic €185 Mot [evelExarnple &

pablic  gtatic. void moin( Suairgld asgs) ¥

DOa d = nee DIYO;

d-eatcy s N Afrom Mnirenl
d. coolkt); [ paom Gl
d-baakC); [ fzom Daa

-,

] fating
olp: in
wolirh
Boaking



