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JL dasiye it classes e objects dl oia ()9<ig composed class I wusyil )il classes
.composed class Jlg inner class JI wgada (us ddyaill sy 141 composed class

dullg USall Jal Iallagioil @iy ill hghuall suns gill gang :(bghuall dalnia) Class diagram e
UML: Unified &l pladiul @iy) galiypdl (e dua (S 3929 citwg dada duag g lauas, ga Lokl
ilae pll Lwnia Sala (paia pSi Y aule ayeiin Modeling Language

Gl 5984 Lan galipall G 2gyadl cuuy dule plasue ju ad Bigua (ye 8)luc gag (L)) Exception e
galipll lagaan’ of Gill dadill dalldae dads ] gelipdl 2953 () (unua Sy aiamal galipdl clal @uc
s JSiu dasall clalg 29)all @il
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haal Y diill sie SR oda dlsl aiyig AlA (gale e $9aT ddgiuan Lisnl yaydy :lia

8asg (gale (se 8)lse ;2 dadall o2 sl willniall gl gl s (Single-Threaded performance )
4 threads duaii le 6)jadll lal Il Lual ayaag multi-threaded performance J1 dla oL Lol (daia)
dnsiy LN thread Jf pgi cages cisighl Guiisg bll 250 10 (e SIS diysiy wgdly chgus thread Jo! ols
4 19ag s aule (IS Lo guyl Audiill SiBg adALs chgus lauic ...l iSag all 500 J i 251 e SLIAT
Jdadall Gudis Ll (jgleii thread

:ahallo
-jlgdl ke Aaiil (ke jadll Jal o hardware Jl &ab o ddalgio DI 9<i Gl Ly

list, stack, ) Jia objects JI (e dcgana Laud il @iy cilidasa s (¢ 6ylac oo :Collection e
objects JI J< gaa Lisas array Of persons Lual gayas : clla Lle Jlis g (array, queve,....
:student, professor, fireman,..... 4 Jia (person e &) person I il aua gyaili il
.collection JI (e il dalail (e [EaY Fraatiwg . 3rray JI (i lasiag g

OOP JI pgado Guhniy C++ aouw) dulial &2) ge dle (na C/C++ (i) go J5 gl :dlanllo
g C# 9l Java &) y<Jg (hybrid language , Lo g1aa clliyy g vl pgadall culy Ul
Unl ayla 9% i Data (i gl behavior (b pouwsll il (1l Pure OOP language (e e
.classes (pan (Encapsulated) daleo data members Jig functions JI J5 g<i o)l 1l class

:O0P languages galiys duis

Class Prog {

abipll lagaaniy Lias il Start point JI Jias gmx
public static void main() { i

£llag public &if Lle au yalall access specifier I cuaiy

} t .0 —
compiler U 49<u ()l private gl protected (IS lal aiY
-0a18iiy @hislly galill 1aa d39) (;Le 8)asll

09 (M galipll Jasii aic a¥ cllig static aif Liayl duaiig
&l 1aa Juaiil Sugaga class JI (s« instance/object sllia

.static 9o (i s 12l
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:© alAgalo
.overloading Joe ala (1ag class JI gudi god main @b go ST dia gesi ol <oy

1)l main JI @b 3aa5 iy Baie gSg class o sl 1o main @b o sl gesi ol oSoy
oUpll @ Iau g

Al class 1a Al main @b eleaiwl pgdy ¢l main @il <oy

dhai gl compiler JI aliy| (1@ aioao ¢SIg JAl @b (1l Jio gl ga main JI @b ol hallia

.20lipJl &l
:audlill classes Ji Luad <l
Class Prog {
Public static void main() { Gl i diﬂeﬂms\‘
v .. .
Std s1 = new Std(); [ ©Std ggi g object J
}
}
class Std {
Public Int id; ] )
— | Data Members
Public static String univ; J \
public static funcl() {} ] N\
) — | Methods
public func2() {} \
}

: @l Jlio)l cuun Data members Jl (o ¢uegi Balli gl waay

object J3J ojan iy object Ju ynld data member (e ojue (189 :Object data members
.class Std JI (o id A le Juo class JI 13a ¢po instance cli] aie pld JSuy

JS &0 aifjllwo g ojan iy class Juy yola data member e dlie (g :Class data members
data JI 138 doud (ile (ba<ilb objects Jl aal pgd) oaie (1l (ggill guai (o objects Ji
1A (P cagw objects JI JS i i) objects JI JS aie ple JKiiy abassi oi wagw member
.class Std o String static univ i e Jlio (doud)l e Ja=il
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JI ¢lJasq class Ju (pWl constructor JI (pos aidi iy object data member JI ¢l :@Aallo
o instance Joc aic U] data member JI 1aa dauas oi (P @aic (S)g class data member
@0 Qg 13) class data member JI go Joleill Ul clhis U a&lwall (g<i adg «class Jl 1aa
.class data members JI &uail constructor JI yile aloicll Loga auanll

:Methods JI (e (ucg Liaal daadig

&loill oda (g danileaiud class dl (e INStance Jac ] pliai ¥ gilgi (e 8)luc 9 :class methods
el @l Jata ge Jalsis O gSay ¥ a3¥ ellig Ipaa €lass data members ga ¥ Jalsil Of lal $Sas ¥
object data members I ;Le g9ai Class Il laa (e iNStance slivil Gl pac cuwu cllig azy lajas
Al gl gl Jie bl &ilanilly gand alslay ObjeCES slisil giay ¥ el ()<lg diaun Lodays' @i il

Ol laiSag davileaiwd class JI (w instance Jac I 2liad ilgli O 8)lic a9 :0bject methods
.object and class data members S ga Jalsili

:0bjects I sLiu)

8)SIAIL gilga Lo pilia cliv wais h jasll &l b Spdigall Lo aaisi ¥ JaVa s axgill duayé Slalll o
OSal (data Il g J12e g9 Gle $oing Ol of 8)Liidl pgil galipll cuuny Luna 9y Lavia JS reference
:aulill classes I yle s9aa sl LI JLiall Lisal

Class Prog { Class Std {
Public static void main() { Int id;
Std s1; Public String static univ;
s1=new Std(); public static funcl() {}
} public func2() {}
} }

class data ai¥ ellig UNiV Jgaiall 8)SIAll giga jan &yl @i chgau adil daadhi Galusll gabiyall dulay aic
J2a il 8)SIAll b giga diuai @iy chgau MALN il (aun daulsi Jgi dudih uicg « (Static) member
Jallil) daaleill Aiaih wic Object JI aa jaa piy @5 St go (e asd Object
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RAM

Reference
(OFf type Std) statically allocated

H H class member
s I" intid -
unwv

:00P gilbs Lol dlusa e JLin

(299 JSiny 8)luaall 0l Jukiily @giig 8l agal allls JS () Gayisg Byl CLBSS g wallla CLASS Lisal <yl
(wun ugage Mmethod/behavior Jilaa (9<ia Start engine (< o)lic ga behavior aags 4l gi
Jerdii oyt llig alylua (e LNSEANCE sLivy] asy behavior d/ 1aa cleatuly walliall @gdig 8)luall Class
class ) culyluall JS Judiiil Lias clldg object method ga &yluall Juiii gali 99 O cana <9 3 ylasall
(objects I Js e Jausill ply bgau Lillg CLAss data members le Ipas Jausill pgéy method

:Class reuse e

data Il ge degasa aliagl aic &ilgll lawa Gukli eisg (inheritance) &ilygllg composition Ju Jiaiig
palgill oda o (92 ol class sLiv| aiis objects JI gus &Syidall behaviors JI of members
S yiduall

aia Objects sLivi] )<as ¥ abstract class o< Of gl apill pills al ¥l class 41 Hg<s Gladll walél
3Ll (21 CONSErUCLOr slewiul (yga3 (¥l CONSEAUCLON cleniul @iy ¥ j<4%) CONSErUCEOS e 929
.data members and functions 41 I

:polymorphism ¥ duaassi

reference yuiy Lasie &ilgll b Ul e Jlia i (UK e ST Gapsll JAL o diwald 29 JISEY aasl
¥l class (e object Ll ¥l class e
:&ullill classes I Lual (<ul :Jlia
class Pers { Class Std extends Pers {
int id; int a;
String name;

public void k();

string univ;
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class Main {
public static void main() {
Pers s1=new Std();

s1.k();

}

Laass piy e alagyg SED gg9i (e Object skiil @i (ag Pers ggi v reference skivil @iy caga dalul L“,ﬁ
chguu Laic Pers gag wil Class (as ugaga 4ikly SEJ (pain ugaga yué k() glill Ol daadis k() galill slewiuwl
€9 = Object ga dagapa ST quasl runtime I YA Susy gallg later binding b e Lo Siaag

K() glill duais laaic @il Pers

:aAhnlo
compile JI (na ail) cllag Pers ) Ingyo k() gl g<) compile time JI clisl Gl Juiall (16
runtime JI JUA ol ((Pers ga reference JI £9J) by, reference Jl ggi (nle alaicll iy time
) o1 @aic Std ggi (o0 object (| puly, reference s1 quny later Binding Ju ieay lo Gany
.runtime JI JUA b object JI ggi (ke alaicll ony @il ¢lag Std . k() Wl
04 Wasleaiul @iy il Method J aualilalda (e iy &l Gag (WIS later binding JI cayyes gSoy
.runtime I JMA sass object Jal

sdlill Wgandl Ligal g5y :Jlio

abstract class Shape{ ) class Dof

abstract void draw() >Abstract Close public static void MoveShape(Shape s){

abstract void move() ; s.draw()
abstract void clear() ; s.move()
s.clear()

} /

class circle extends Shape{ J

i i ublic static void Main
override void draw() { } 0 O

. . Shape ¢1=new circle();
override void move() { } P 0

i i MoveShape(cl);
override void clear() { } pe(cl)
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class Triangle extends Shape {
override void draw() { }
override void move() { }

override void clear() {}

}

Zuygiy Liad @ ain Objects sLiv) )<as ¥ 3bstract class (< oylic gag Class Shape wbuysiy Liad dilug
oo &loill §¥ Shape - dwalall ilgill J<I override Jass Liasg Triangle g Circle (e J<I class Jl laa
lal override Jac gygpall ga gl 3bSEract g9 oo

dreference (< )lic 9a dawug al static MoveShape il le 921 class Do cLinils Liad ousy

J11aa e MoveShape gilill Liseaiulg Circle 99 o Object @lay Liad Main JI gali gwun i Shape
1l ;in) object 1L object s I Jlasiuwl ] a4 Laa JISEY) daaasi pgaie Gials whgu laaic Object
runtime JI g daayll G €12 &aldll draw, move, clear &loill cleaiul oisg (reference Shape
.reference JdI uig objectdl ggi Hle aaisny

: dAanllo
.C++ &) y1a pure function awaiga laky &) y1a abstract function

.pUI class gan o) override Joe wy (il

eee BpALIO i
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