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Lokl b <l fa\.lilu:! (';Jil\.uﬂ Jeusi wﬁ\ ‘;A:(Software) Glsa il g
) gl A ) Glsa ) i (Sary lle Aa) 5 3:USs (Hardware)
LR

. (windows, Dos ,Linux) 2 sil Jis :Operating system Juidll gl

. (Excel, PowerPoint..)z=!_dl Jis :Application Programs <lankill ) 5
gl ) el A aelid mal 0 A5 :Programming Language 4swll <l
L galadl dalal) s Sl &a 3 pilie Jalatis clanail) G..Au.; aalia Ll
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¢ Al B ) Cillaa ) A

Machine languages 4¥! 4! o
Gl sda | Leae Jabadll aodatin g culall Lgagdy Al s gl Zalll s
Slo aaiad g AT ) e (e Al a8y o juls S AlA A3] s
, 0 0o ol )] de sana (pe ¢S AV Aad ¢ At Canlall daladl Gl Kl
e 3oy dplud) Glleall alieay Alill Coalall Ciladed axs 3 1

LAY

Assembly languages grexilhilzl o
Glleall e ey el 4 3lasY) 4alll e 3 e G jLalil) 0a5 43l o
(..&) sub z b save Lis add 4ila) Jie canlall L psi All) 4 5Y)

Load A
Add B
Save C

High level languages (Jall (s siwall 1 o
Lol ity Aatall 2 3] IS mmy a2A0 oy i il o3a
2UinT LS Al 538 5 el Sl (e daall Bty L el O o sk G
A A ) (el s badlatll a0 685 ) Compilers Siles s )
ol e Lgsle Caobiall il i) ol sall 5 Bl ariins Al a3a s ¢

S=A+B*C
Claly 5,58l e yaall Sl dgas (0 Aase jay Algu el Cilalll 028

2 s JAVA |, C, C++, VB, Fortran 4 cilalll s2a dlil
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Aabilall 5 A ) Adaliaal) dakail) b AalidalV Zea) gall el 50 @

Lalad) <l jaa - LBLad) 433 13l
sl 2 Al ¢ CHt aladiuly cuy Ll G Simple alxll aga 4xd ksl
o Leilaalasl 5 4alll 038 alad 4iSay CoH+ Faie sl La (g ¢« CH+ 4axd (o il
¢ Liagl 4l g 421l o3 Al (o gt ¢« CoH zoyme OS5 Al 1) i g ¢ Lo oLyl oae
e ol daladll g Gl pdisall e Glalll (amy LS 2@l e 5SH Ly s
alale a1 138 (gl Cagudil oy yad 48 Bl Yy 2 55 e jaal Jai ¢ o SIAl
wl Gile e Guan Bl 52 ¢ yide JB LS « Garbage Collector <l
pailbadll & iy OAR] 8 Laags Lol s CHt 4 (ailad Juadl 2]

bl gl Calizal g saaariall 4351 5l s <ol piigall Jia foaisall aae 3l (5 5aY)

LY dga sall 4ne ) () alas Ligen ¢ Full Object Orinted 4x Wl
Jesi amadll (¥ 1 kig ¢ glasll 1 (8 4ae il cldlie aal aa§ & c00p
Aty sale JlE aleady ¢ lainVly agdll Cua e S bl

iS5 ol gl gy L oA s e sl s adluall Jew sReusability
¢ Class Jie Ly anliall oda andind Cagw Hello World 4clial gl
ILayl Inheritance <315
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el e Jaladll il Qe Wl g Ul Ly ¢ 8 juull (8 039 50 dline
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bl of i ¢ Protable 4dseaall o e (o) (e Faaa 4xd Gla
o @ sing JAl Jiadi olai (ol (8 JSlie (g S Jary i nt L 5l
Gl s JSul aad ¢ it ) 2523 VM oSall Laads JVM - (sl Y lils 4l
sl « WORA s Ula e Gl ¢ (g Y 38607 00 5 Jlaall 138 8 4380
LAY L) aal (e 4nalall 228 5 Write-Once , Run Anywhere
Guea o s int aaa e Ll C S34e 3l (ailbiadldl (e D ¢ Lo 42l
ALl el 2 s int aaa CH+HATDUO 8 ¢ 4 4en jill &3 A aa yidll
deaial el Ji )l Jia 8 K e e el ga 5 ¢ il 4 (5 )AY) Clea jidl)
£5l aan Ula 8 Wl | Jadl) 8 JSLGe cllia () 5S5 Ladd 4ian 5 sdle) 5 5 A

Aol Al e plaill ey Gl aaa Ld GUL

aliall aa) aal @l Ll 22e3 ¢« Mutlithreaded @l bl 2323 5 sgia ac i Uil
st Thread <lia ¢S al 13 ¢ e il miuaio geali y Dl ¢ o Sl zal yall
AU ki s 138 5 486N 4l 5 ¢ (J V) o) geall Jraad gy o ()L
pasall ) aa e asedall 138 ao X3 (V) 03 s sall el yall JS 5 1 Anisl das 18 5
bl g bl &l _n sword

lelany Lo 1385 ¢ lanl 4y Multithreaded gt 4 gl Uls
abaalll uis (8 Jaee e ST aca ) @l iyl (52l Lo ead 5 4liadd) 42l
Java Is Strong in Server Side .
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& dalad ¢ Math 4sal ) GliSa (e ¢ sdcluadl GliSall e BY) s i Wls
G ¢ 4l gde ali ) Al J) g ae dalxd ¢« Big Number las 4adia dlacl
debill 4ala @il « Cryptography <80 adsill 5y pafilly aala
¢ GUI Sleal ol e Julaill aala ik <D, 3D Graphics 2 <l sl as

Al g IS elipha g olal e @laclis ll cli€all (e sl

dniia 8 Jed Glaadd Jee aobaind <l 3550 e ¢« Java & Internet
Ol ¢ L aY) gl Jaxs oSy ¢y 5 el ol 4liS aodaing L g ¢yl
Sl ol s . el Shen e il 4l 5| cilashen (gl A€ TR i
b paind Ll L « Chat 4ol Hlsall Caje o W yedly o i) 5 i
Ol gall agiyg ¢ el iS Cua ¢ Lo aS A0 sl wSill d o) Intranet

axe Jalailly aliyall 128 I Jsaally
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Lalat) dad ¢l g<a
Components of Java programming languages

ol 58 (Variables) @l e (e OSH (Al Wlall 4] S S & Canri 5o 5l) 222
(logic) %éhidl <l (arithmetic operation) dutea Slile (Constants)
. e 5 (strings) u=s=ill (Relational) <lESiall

1 JGe
Ana i Aaaaday el

public class Welcome

{

public static void main( string args [] )

{

System.out.println( "Welcome to Java Programming!" );

}
}

i Jala Laila J)gall s malipll (iS5 | Wall Ba14 Ot sl o S Al Slllia
el U e Nl s 3 main L)) A1) el
CAEL e Gaidelly iy System.out.printin <Y

- Lalad) 4zl @ on;;AS\ G\ DAY

abstract finally public boolean float
return break for short byte

if static case implements | super
catch import switch char instanceof
synchronized | class int this continue
interface throw default long throws
native transient double new true

else null try extends package
void false private volatile final
protected while
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Db e L A i Ales kg grali g

public class Welcome

{

public static void main( string args [] )

{

System.out.print( "Welcome to " );
System.out.println( "Java Programming!" );

}
}

e bl An) ke du o) osn 4ebkll a8y System.out.print V!
J sdsall 3k sy debball ey dlaal) aaday 4l SEN ) Lol (Llaad) (s
A0l Ay

s Ac L)l A4 AAl) Cagpall (an
Oz Ll 4l U< de Ll Jas @il Ga_aY) Jlas) oSy

Caall o yall
S bl gl (8 Heday Hdsall | s \n
Dbl i 8 Agee dilse i 5all ol an | A8 Al \t

Dl Godia B al JLeh)

Llal) il Gl oF V) el Y 330 3 Gl Gaill lelal (e a2l
el ol alaae el Y MU (e Y Gagaill Sl sl Galia aadi
Ol Gulia 204505 (internet explorer) die cui i) Cladiaic daliay
LSkl e S

p2diall dga gall dagall Jilu )l jleda) o 33U e 3 ke & )l gall Gualiag
.message Dialog (e s e
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: 4 Jua
import javax.swing.JOptionPane;
public class Welcome4

{

public static void main(string args[])

{

JOoptionPane.showMessageDialog(null, "Welcome\nto\nJava\nProgramming");
System.exit(0); // mal Al

}

}

EiMessage E3

< Welcome
.EL (o

Java
Programming!

OK

sy (message Dialog) e JVss (e A& Gl paill i el
K o ekl Sl e a3l e W) gial s lall & L8 5l el
Al e LALE) e Wy 400 Lealadtinl Bale ) (ana yaall

Opra IS eledinl () adhy (53l mali ll (e e jall i asl s Hlaw (4 Galat dlas
.import e\iﬁu\_j Aatey) da s (e

- aludl A import Jas assds
(Java) 4 )l 2 a1l import Jea
(Javax) 2lxiey) » =l import Jes
(Deitel) 4alall o a1l import Jes
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import javax.swing.JOptionPane gyl

, lilal) 2a) b deddied) clESY Jaeady Ciujad b oS dles w385 aniall

. JOptionPane Sl s cleyiv) Alall oda A

sl 3 seally Laladiinl (e SU an il ld AP (e S aladial dic

Lﬁ\ e\dilu\ A 48 Sy S asn g dasy Oi L«,,A e.;)ld\ e L import das g

I I (5 a3 Al A adl Cay el g AP Ul e (S

8 sall e WA A 8 53 g sall iS5 w5al) (e il slaall Ginns b jaa (S
http://Java.sun.com/ j2se/1.3/docs/api/index.html

,JOptionPane AWl Jaly 48 24l show.Message Dialog 4l slexiv
, (null OsSs 8ale) GBadiall 4 eday A ISa (WP (i AL AJA) 53a
il ekl o yall aill U

:5 Jlia

import javax.swing.JOptionPane;

public class Addition
{
public static void main{Jstring args[] )
{
string fNum;
string sNum;
int numi;
int num2;
int sum;

fNum=JOptionPane.showInputDialog("Enter first integer");
sNumb=JOptionPane.showInputDialog("Enter second integer");
numl = Integer.parseInt(fNum);

num2 = Integer.parseInt(sNumb);

sum = numl + num2;
JoptionPane.showMessageDialog(null,"The sum is " + sum, "Results",
JOptionPane.PLAIN_MESSAGE );

System.exit( @ ); // terminate application
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B Input x|

& sum el JAl agaex numl 5 numl Coosiell JAIE cpade Jlaial
a5 ALA D) ae dagiill Aclids

veriable types — < pitiall bl

(Type) g5 | -db paall (Range) sl clfaada
Byte
boolean 1 byte |Trug’lFalse dualaia 408
char 2 byte to FFFF... 1 3a, sl i
Jasd Jaal

byte 1 byte -128 to +127

short 2 byte -32768 to +32767 damin dad

int 4 byte -2147483648 to +2147483647

long Bbyte | 5703375036856, 176.807

float 4byte |3 aop0raa7 Eese e, Rl d

double 8 byte -%679769313488231570 E+308 i e ALali
+1.79769313488231570 E+308
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Ll Lale Llaad)
Addition — g2 +
Subtraction — gk -
Multiplication — @ »a *
Division — 4eud /
Modulus — 4eudll e AL %
Pre or Post Increment — ) g jsifiall dasd 3345 ++
Pre or Post Decrement — aal g ysiall dad (jlaii --

Relational operators = (b jlia) djilaia cilide
’ dadlaie dad Ml Cpled Gu o oolel Ashicll CalEdla) @MJ;LMX\ <l HLEY)
False s True

Logical operators _4uihiall cidlalall (U \Ea) didhia e
Tl Lala el Tl Lale Tlead
And - Uiy && Y e S X da X>Y
Or - o Il Y e al X da X<Y
Not - (use ! Y - ghaa ol s) X X>=Y
Y - geas gl sl X Ja X<=Y
Y -J ga X A X==Y
Y e @lidyg X & Xl=Y

: bit operators < (A8 Jard (Al cOlalal)
Lg}mmslr_(wg\)hu\)g_\uac)u)m\.ce\m\wc.qﬂ\USA.\\.S\;“AJJ
Mdpoh\jﬁucc‘)\_\c ujubj\&udﬁohjﬁa\ s 5 bit J
dj‘}[\g_uj\ wﬂhﬁ\wewu)m@\uhu‘bﬂwu1}\05&3\}

. \.JSAJQJL&J\ ﬁaﬁ\d\w‘_‘,—\m\ &.\.ﬂ\@u)\%\d}‘)!\
dlaal) L la Llaal)
bit J) s siue JAe — AND &
bit J' s Je - OR |
bit J ¢ sue Jde - XOR A
bit J s A= - NOT ~
bit J &5 Je 4yl dal)) = Left Shift <<
bit J ¢ sue Je e 4s) ) — Right Shift >>
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Blad) 43l B asal) < g

if - else : )

if ()

{ - .
R -+ | REVY I

}

else

{ . .
- - - -dul jalgl

}

: switch YY)

switch (switch-expression)

{
case valuel: dill jalgl; break;
case value2: dill jalgl; breaks;
case valueN: %&ﬁ“Jﬂﬁﬁ break;
default : 345N el gl break;
}
: 41 S8 while A&lad)
L)y dad ;
While ( b )
{ - .
- - - - Ldul
}
: 41 SH) do-while 4dlad)
do
{ ‘
__--MJA‘J‘

} while (Alal) iaiu) ki) ;
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;&) il for Adla

for (Uil 4y dad ; A8 )il dayd 3 i) sl gl 335 )

{

_—— MJA\Ji

}

2 Jh 1 Jb
float i; for (int j=1 ; j <= 9; j++ )
for (i=0.1f; i<=1.0f ; i= i+0.1f) {

{ System.out.print (" "+3j);
sum += i ; System.out.println (" ") ;
System.out.println("summation="+sum); |}

}

. KJSJJLd\for 48l

for (Uil Ly dad ; A8 ) el dapd 3 dal) (lal ) 335 )

{
for (usiall 4y dad 5 ABlal) jlpdiad byd 5 sial) Glalli o) SaL5 )
{
IR T W
}
}

1 JGs
S e dlae) yde J$100 a1 (e ol Jgia by

for (int i=1 ; i <= 103 i++ )

{
for (int j=1 ;%5 <= 10; j++ ) [/ 008 G Juala pokal Adla
System.out.print (" " + i*j);
System.out.println(); [/ 5 b 388 jdsall s JS dslida any
}

 break § continue Jea
ea;i.ﬁum M@h)ﬂwﬂ\ JL»A.“).\.\:_!J‘)JLA.MG dAA” oda Jaxiud

zs A s for, while, do/while , switch 4es ¢l Jals break 4lea
switch Ales 3l 245 Jleaay of dils 3% (0 | Sae a9 5ell 08 preak ileal
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paa) gl ) ) 48 ghaaal) iy

2453 3y Alyka) 438 50 Bl Lgpd ULl (3R o @Bl e o B ke (o4l haadll
&8 gl (e 2ana 220 Jas o Laelll) g 48 ghiaall Cay a3 die g (Lol iyl
o A 3] L g g o Cam ¢ L L (55350 58I 35 latal
(index) sl sy 8 sioadd anl 3k o @il sall o3a

) g anl Cad Al (e Ddaa e 2o AT oA Gl ghiaall aladia) e 4
(hadia juia A dad JS p A0 ) dalad) g (A8 seadl) aul) dads

int arrayl[ ] = new int[9];
int [ ] arrayl = new int[9];

LA 9 laia dasaall alae Y (e 38 ghean iy el Uyl lllia

Cay el die laanad o Al Led dasiadll 201 o) IS ki
Al Aedll o3a5 AL adls Aglan) Led ABeaeall aasd ol 13 | A8 sheadll
g1 iU Al sl g Ll a8l gall o 2ielelld g 48 aindll ¢ gl (Default Value)

gl LS o2
int, byte, short, long > 0
double, float > 0.0
char > \u0000o g4
string > null
Boolean > false

¢ A Ay Sl 2 shoaall LAY 8l 33a3 (S

int ages[ ]= {20, 18, 34, 42, 28};

¢ Ailay) Lasi Lead 15333 5 ¢ ages Lean 48 shian (i jaty Liad dlaall 38 (DA (e
_3\.:13\.33.3}(\?:\31\5& J.\c‘slccﬁ\y‘)nehmﬁ_\g;
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Two-Dimensional Arrays - 4l 48 siaal) Ciy o

el o JUaS ¢ oaal am e ST D Cld ghian Gy et (S Ll A3
B Ol Gl A gadll ol Jsdll abiiy | pamall Q1Y Gl siadl) Cay gl

int b[ ][ 15
b = new int[3][4];

¢ Blacly Caghia o (g siag s 0 B ke

:CJQ;L‘;J\LJQJPJ

BB Lo ke 5 e 3 8 phomn i ol 1S e 3 A1 OB 5
int b[ [ 1={{1, 2}, {3,441} };

éﬂ%)ﬁé—)d)‘y\d*ﬁ”,33&&‘&4@&JJ&&L§FQTR§MM

_&beésgﬁ;ﬁ@m\dd\jzwi&m

intc[ I[IT={4{1, 2,3}, {451} 1}

Coa K (5 siny Cunvle] a8l oo Jan 5 48 hinn oy y2d Adlee (g AU JEAI

int a[ I[ 15
a = new int[2]] 1;
a[@] = new int[5];

s 32ac Yl (e calide dae e 38 ghiadll o3 Coshon (e

a[1] = new int[3];
AU 48 ghiaall Jan o8 CS i gy AU JSA)
010 (0 p0)0) A[0][4]
000
L_____%, All]([2]
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: Math 4l
C#t Aal 850 e gall 228 Jaa 40l

Jlia g 43, jal)
Math.abs(6.2) > 6.2 X J ddlladll dall abs(x)
Math.abs(-4.2) > 4.2
Math.ceil(5.1) > 6 ol emsa dae Bl I X cu S ceil (x
Math.ceil(-5.1) > -5 («Psy\ 0 X cre il ( )

: C‘_—M O
Math.floor(5.1) > 5 ol a2 T ) X Gy floor (x
Math.floor(-5.1) > -6 SR Ny - i ( )
(A=) annall)x (e S
Math.max(7,6) > 7 Y 9 X (0 dad s max(x,y)
Math.min(-7,-8) - -8 Y 5 X (e dad B min(Xx,y)
Math.pow(6,2) -> 36 y 3 4all g8 e X pow(x,y)
Math.sqrt(9) > 3 X J il s sqrt(x)
Math.random() > 0.24421 Dhall G (A glie 28§00 oSS random()
public class UseMath (andaill 1 JUa
{
public static void main( string args[})
{
System.out.println("The square root of 100 = " + Math.sqrt(100));
System.out.println("The absolute value of 40 = " + Math.abs(490));
System.out.println("The absolute value of -60 = " + Math.abs(-60));
System.out.println("The absolute value of 10 = " + Math.abs(19));
System.out.println("6 -to"the power 2 = " + Math.pow(6,2));
}
}
Gl 2 JUia
public class Example2
{
public static void main(string args[])
{
int face ; /] $elhy 4l sde 2ei 5 LA
for (int i = 1; i<=5 ; i++)
{
face = 1 + (int)(Math.random()*6);
System.out.println("The Face in Try "+i+" is "+face);
}
}
}
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(bl 3 JUa
g sanall deliha g (pore JLdiy|

import java.util.Scanner;

public class Addition

{

public static void main( string args[] )

{

Scanner input = new Scanner( System.in );

int numberil;
int number2;
int sum;

System.out.print( "Enter first integer: " );
numberl = input.nextInt();
System.out.print( "Enter second integer: I);
number2 = input.nextInt();

sum = numberl + number2;
System.out.printf( "Sum is %d\n", sum/);
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:Strings - ya gl
gl o
string str2;
string str2 = "My Friend";
D oal
0 1 2 3 5 6 7 8 9 10 11
vy [ e[ e [a] [ ] ]
str2[3] =7 str2[2]= 7 str2[14]= 7
A)al) aala ad)a
o=l Jsh Al aas ) Jength()

S A el AL Jals 4 an 55 S J ) a8 e a2l

S.indexOf(t)

3y S Ay el ALl Jala tagd aa 5 lSa J ) s i
1 sl

S.indexOf(t,i)

C _waddl ool Capall 48 aa 55 S J ) adge
2 Gy ) Aluludl Ji0

s.indexOf(c)

C _wiall (& (oAl Caall a2 S Il wdisa e
d a8 sall 0§ 4 he ) Audld) J3)a

s.indexOf(c, 1)

C _wiall (& (oAl oAl 4 a5 (S AT aige e
.S A el AL Jals

s.lastindexOf(c)

AL Ja0a £ 4 e phAlilid) 4 aa 65 (1S AT a8 50 s
.S & e

s.lastindexOf(t)

050 AL ' % ol Al ey 20
S CilS 1Y) jaim amtiy (e JB) § CulS 1A (b o8 ) aua
T e SIS CilS 1) (o g ol ) dami g t s sl

s.compareTo(t)

Ctaslee s K1Y True s

s.equals(t)

1A el Alulull oy 5 G 1A True 2w

s.startsWith(t)

O ey S (5883 5 e t Ay el AL CilS 1Y) True aws

0 ol

s.startsWith(t, i)

1A el bl 5 5 GS 1) True s

s.endsWith(t)

.S Ayl ALl JA j adsall 8 2 a sall i sl g i

s.charAt(i)
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Al dala 4y

.S A el ALl JAla j adgall 8 252 sall G all aa 53 | s charAt(i)

s @dsall e Mo 5 4 el Adill (e ¢ 0> a3 | s.sUbSTring(i)
Al

i adgall e e 5 4 el Al e 2 a a3 | s sUbstring(i, j)
J-1 &l

S 4 el Aluludl (8 Le JS (5 giadi Baaa 4 3e ) 4l ¢ Li3) | s.toLOWerCase()
L Bopea Ciypa ) i uall JS disad e

S 4 el Aludiall 8 e JS (5 sind Baaa 4 3e ) dludis <L) | s tOUpperCase()
oS Gy g all IS Jy et 2

)l 3y S &y e ALl (e B By e Al o) | .trim ()
il s Bl e

JS o 2y 5 4 el Aludidll e Banas &) 3e Al <L) | s replace(cl, c2)
.Cchar g5l (elaay.c2 wcl

G regexStr 4l Alulull <l 13 True 25 |.Ss.matches(regexsStr)
L ALS s el ALl

Lt rStr IS il ae 3aaa 4 e Al ¢ L) | s replaceAll(rStr, t)

ania § 4y el Aldid) (e ol 3al e (s sind ddgaaa"e L) | 5.split(rStr)
. IStrd sebs o

;indexOf Al Jlari Je Jhia

string first = "HellLo My Friend";
char chl ="L*

string second ="My";

int plc1 = first.indexOf (chl);

int plc2 = first.indexOf (second);

: Substring A Jleadia) Jo Jla

string strl = "don't stop the war";
string str2 = strl.Substring (6); => str2 = "stop the war";
string str3 = strl.Substring(11,14); =» str3 = "the";
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- replace A1) Jlaiu) Jdo JUa
string secret = "always cheat and always steal";
secret = secret.replace ("always" , "never");

:toUpperCase Al Jlaiu) Jo Jba
string strl = "always cheat and always steal";
string str2 = strl.toUpperCase ();

: toLowerCase 4yl Jlaxiv) Ao Jbia
string strl = "ALWAYS cheat AND always steal";
string str2 = strl.toLowerCase ();

: compareTo Al Jaxia)  Jo JUia

string strl = "peace";

string str2 = "pears" ;

int Res1 = strl.compareTo(str2); =2 Resl =-10
int Res1 = str2.compareTo(strl); = Resl =+10
int Res1 = strl.compareTo("peace"); = Resl =0

: + (append) gaspal (i gl
, aly pal Gual medi | Gual (u dia sl

string strl = "My";
strl = strl + " Friend";

: sépl LL“;
D eania eladl 2 of Sy | AU el 5l (e JS Jadi e

public class Advancedstring

{

public static void main (string args[])
{
string st = "spring";
System.out.println (st + st);
System.out.println (st);
st = "hello "+ st;
System.out.println (st);
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{

Scanner input =
string st1, st2;

else

else

import java.util.Scanner;
public static void main (string args[])

if (stl.equals(st2))
System.out.println(stil+" is equal to"+st2);

if (st2.compareTo(stl)==0)
System.out.println (st2+" is equal to"+stl);

new Scanner( System.in );

System.out.println ( “Enter 2 strings” );
stl = input.next();
st2 = input.next();

System.out.println("different strings");

System.out.println ("different strings");

public static void main (string args[])
{
string st = “abc”;
System.out.println ("first="+ st.length() );
st = "abcdefg";
System.out.println ("2nd="+ st.length());
}
public static void main (string args[])
{
string stl = "happy birthday";
string st2, st3, st4;
st2 = stl.substring(6);
st3 = stl.substring(1l);
st4 = st2.substring(5);
System.out.println ("stl= " + st1);
System.out.println ("st2= " + st2);
System.out.println ("st3= " + st3);
System.out.println ("st4= " + st4);
}
-26- Cha - A8 (eige (uigal)
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Blatl dsdy culuilst) g culidl)
Class — 4.8

Syntax — atad) dsall
class ...........
{
private ..... ....... ;
private ..... ....... ; Attributes
private ... ....... ; <l all
public ........... 0 Default Constructor
{ — ol Y el
}
public ........... (coenenn )
{ Constructor
} - L__EJM‘ c\.’\.}]\
public ........... (coenenn )
{ Copy Constructor
} (el Anuls A0l dplee
Get'ers
Set'ers
Methods llal) Caa J) 92
public string Tostring()
{ Q\M\Hégﬁuaia:\ﬁﬁb
}
}

6n3 of sas) gl A5l ey A5l ol jaad Al Lad elae) 5o il (e Cangl)
.(overloading) <belll 83 31 Jaasilly sy Lo 138 5 32a) 5 43l (e S
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e 5% cal @llalg s e s public , static LSl llesin) 3 5 Jaadls
) dgasll A L) gae W odaas Sl ed | lalSl oda (e AalS S Jixa
Jsaadl 138 8 Lpadlin LK o8 5 | Ao ol | yrie GUST &) g e ) 3S])

L@_anh\ded\.Aﬂ.u;\ L_\§‘5LJ)’:\S

Jlaaiy) dalsl)

g sl Cld S 848 5 jma dana pll culuilsl) public

Al (5 e Ao Jadd 38 5 jaa dana pll Gl private
LG_JM . o

Jasd 35al) (5 slea o 1a3d 48 5 yaa daaa yll UK protected
(G;‘)I?\SUJS\Q?_&.L@A I )l.g_\).\L;ﬂ\ sl g

Gl (5 glua Ao Jadd 48 5 y2a daaa ) LK) Internal
. assembly (i ) Al

: assemblies <laanall

,lid g il (e eladli (8 a5 Le S iy e e 5,ke assembly gasall
O application Wulsi OIS o) | & 58l g o dil sl exe W) s3luia) ¢ 5Ss
il 2213 (S Bibliothéque 4iSa’gssfiall & 5 OIS ol 5 exe w2l

‘static  Jlaxia
Flaiind e Ohe Lellanin LiSap A ade 48 puna (1585 (A1 J150 5 ) saal
) Ly a5 LA £ g3 e S el (g 8l Lellantiad (sl Al

:Constructors <sbsbll

e e Jgl (S8 Ll e Y LS L) o) G Jasd A (e 35le g oLl
MM\u\M@\L%;&Q)@&&;oJ}J’MM:\:\QUAJLS;MJ.J.\c
o Jall g W& ac i e ol o e Zlsy Y ey M JED A
void Jexial Ba Jaay ¥ By dqaladl J) gal)

aaal) s3a (e Ada e OOl Y) b Al ¢ patal Ledaad Lad ety oWl IS
LSS oS

class object = new class(argl,arg2,....,argN);

A ol (e IS e BleY) G ALl (e de geaa e g giat ) culs )
Janindi Lgild 2l Jaby mucal s ol clllia (S5 6l o)y | Gl ae Jaladil) o 3l
AR & yaate G el (al ) oLy
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- Jla
class Point
{
private int m_X;
private int m_Y; -
[/ =mmmm e 2l A p U
public Point () ‘===::ZIZ:;
{

} _{ el £l
public Point(int x,int y) ) )
{
this.m_X = x;
this.m_Y = y;
} .
public Point(Point p) Gl £ L)
{
this.m_X =p.getX();
this.m_Y =p.getY();
}
[/=====mmmmmmm -
public void SetPoint(int X1,int Y1)
{
this.m_X = X1;
this.m_Y = Y1;
}
ffmzmmmm oo e Jga
public void setX(int m_x) 3
{ Get'ers Set'ers
this.m_X = m_x;
}
public int getX()
{
return this.m_X;
}
public void~“SetY(int m_y)
{
this.m_Y = m_y;
}
public int getY()
{
return this.m_Y;
}
[[==mmmmmmmmmmm oo tostring 413

@0verride public string tostring()
{

}

return ("X="+ m_ X + " Y="+ m_Y);

A pal aad
&) jaad)
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class Circle

{
private int m_X; - .
private int m_Y; AQﬁﬁuyu‘gxu
public static final float PI=3.14f; "==::IIZ::; Ladla sl A0 Al
private int m_R;

[/
public Circle(int m_X, int m_Y, int m_R)
{

this.m_X = m_X;

this.m_Y = m_Y;

this.m_R = m_R;
}

[/[==mm = - -

public void Print()
{

System.out.println (m_ X + " " + m_Y);

System.out.println ("Radius: " + m_R);
System.out.println ("Area: " + PI * Math.pow(m_R,2))}
System.out.println ("primeter: "+2* PI* m_R);

}

public static void PrintPI()

{
System.out.println (PI);

}
}

2 Ly, S el Alee igedind | il (S8 055 oLl ele i
s Al b alaid Yl g oLl A0S die Ll ole iy

public OsShs, Al anY 4lia el aul o

void sad Laal s | af amy Y Ll @

u\)h\}@ﬁgu\‘\_\&;:\_d\ °

.overloading <Ll 23 51 Jreadl) Jlestic) Jinddl (g (Sar @

Gl JEall main — Ay A2

class App
{
static void main()
{
Circle ¢ = new Circle(100,100,10);
c.Print();
Circle c2 = new Circle(200,200,20);
c2.Print();
Circle.PrintPI();
}
}
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class App
{

{

static void main()

Point pl1 = new Point(30,30);
System.out.println (pl.tostring());

Point p2 = new Point();
p2.setX(10); p2.setY(40);
System.out.println (p2.tostring());

Point p3 = new Point(p2);
System.out.println (p3.tostring());

Methods OverlLoading — <buildl 3l 33 Jaasil)

8 mall oda Jlgall g bl & 20 3 Jaasill Jlaatin (pe meaall (S0 L) 4
) el I3 Jsal G L8 Aal Al Jabs an) Gl Il Juasind (S8
O GOSN S V) @l iUl g g ddaud g sl Aol il i )l aae ddaud 5

Al el e L ) alaad) dall Casa J) sl

class Employee

{
private string last_name;
private string first_name;
private float salary_per_hour;
private float working_hours;

public void SetEmployee(string 1ln,string fn)
{
last_name = 1n;
first_name = fn;
}
public void SetEmployee(float sal,float hours)
{
salary_per_hour = sal;
working_hours = hours;
}
public void Print()

{

System.out.println ("last name " + last_name);
System.out.println ("first name " + first_name);
System.out.println ("Salary " + CalcSalary());

public static void main()

} {

el.Print();
el.SetEmployee(19.34f,160);

Employee el = new Employee();
el.SetEmployee("Yosef","Salim");

el.Print();
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Static Data Members 4l &) yiia
=ity IS b ddag je e Wl (ol Caiay Aalall @l il o A3 ) yadall
) 5SIAL 25l Juaaill Aolee die ) il o3a sla 5 s fag 20l odg]
g cuadl | dime A8 e Gl aeal A4S jide dad A5 ) 2 Ul

e (28 claal 3 SIAL
Al oda b malil) 2T edy (o Aisme A8 (e ClEKH 23e 23 o 3 58 Dl
A3 Gl e Jending

class Sample

{

.....................

----------------------

oo Al uds e QKD asead 4S il @l paiall a8 “Static Data Members
28l Jaaad aie &l puaid) oda sl 3 fagy Al e p&U Lyl g A58l giac
S Bac ey 583 Y AN @l jpaiall 4l gl | &l (AIS GF el Jd 5 SIAl

Al o) Aaud g Ll | alSH Y aSY this Gl o dadll (pa

Al (e S el (58 Bl B sy il kil oo i 1 JUa
Sample.Count

Static Methods 4%l J) gal)

Aadll ) el i Y ) s3% 4 Static Data Members 43 Static Methods
5 3SIAl A4l Jraas ddaad 2ia 3 8l () 5SS Static Methods

Static ISl ddeul 37487%0 ()53 Static Methods Lyl Static Members Jie
Al e S el (500 B ilae 3 ) ey AU J)sall o i

class MathMethods
{
public MathMethods()
{
}
public static int Sum(int nl1,int n2)
{
return nl+n2;
}
public static float Avg(int nil,int n2)
{ static void main(strin args
return (nl+n2)/2; { ( gl] args)
} System.out.println (MathMethods.Sum(20,40));
} System.out.println (MathMethods.Avg(50,30));
}
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: 1 J)

Al Al Cancad o (Saall (e o

{ X )
13l ?2double & s (e (el Jiing
private double x, y; , ANl ST g 13l ) aed el IS

private boolean b; AN el S 1)

private static int counter = 9; L by -

public DoubleA() ) oL .

{ Ji jelas ) static 4alKl) dads 5 L
this.x = 2; Laal s € counter el Cay s
this.y = 2_; ? ‘ ‘M . .o “
counter++; EJJ A

} o .

?DoubleA & 43l 4l dla s

public DoubleA(double x, int y)

{
this.x = x;
this.y = y;

}

public double getX() { return x; }

public double getY() { return y; }

public void setB(boolean b) { this.b=b;}

public int getCounter() { return counter;}

public double powXY()

{
if (b)

return Math.pow (y,x);
else
return Math.pow (X,y);

}

@0verride public string tostring()

{

return "Double: x="+ x +" y= "+ y +" b="+ b +" counter="+counter;
}
} o Lo (5 53 ey aaite (S
. Aa s ad ae DoubleA Al e (AS ) e
if‘ﬂau‘ééagLud\L&Q iﬁjEJA’CxﬁJAIDOVV)(Y'XHJ‘/EglmJ °
. else shull & dlaall g 353 ja g

s Sl ildae IS ) @
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s 2 J)

class A

{

private int num, sn;
private double f;
private static int counter = 0;

public A(int num, double f)

{
this.num = num;
this.f = f;
counter++; sn = counter;
¥
public A(int num, int f)
{
this.num = num;
this.f = f;
counter++; sn = counter;
¥
public double getF()
{
return f;
}
public double getNum()
{
return num;
}
public void set(int num)
{
this.num = num;
¥
public void set(double f)
{
this.f = f;
}
public void set(int f)
{
this.f = f;
}

@0verride public string tostring()
{

}

return "Integer="+ num +" double="+ f +" sn="+ sn;
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class B

{

private A memA;
private string x;

public B(int num, float f, string x)

{
memA = new A(num, f);
this.x = x;
}
public B(A memA, string x)
{

this.memA =new A(memA.num, memA.f);
this.x = x;

}
public string getX()
{
return Xx;
}
@Override public string tostring()
{
return memA.Tostring()+" string=" + x;
}

o Al ) fladll o Le Slad a8y A Ll 8
enar O O Laaaa) cUad W K e | maa & = ) flad Lo o Sllad 85 B 22l &

S osdall 18 Aadasle s € counter Jsiall ca y23 J8 Hedai Al static Al Ak 5 L
¢ A aadll

static void main() s QS Ay oaa CJ‘“"‘S‘ &
{
A al= new A(3,6);
A a2= al;
a2.set(5);
B bl= new B(al, " I am al");
B b2= new B(6, 6, " I am a2");
a2.set(6.5);
System.out.println(al);
System.out.println(a2);
System.out.println(bl);
System.out.println(b2);
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s 3 J)m

Laill (e subject asY) | g s sall e 5 ¢ s sall s Jici, SubjectGrade 4l
Jint kil e grade 43l | string

. (UML) SubjectGrade 4sll dgal 5 cloal

Al ol gl a9
SubjectGrade(string subject, int grade) Al dles
string getSubject() £ 30 gall ansl 3l A1
int getGrade() £ 3 gall Aadle i A1
void setSubject(string subject) £ 30 gall ansl Jaad Al
void setGrade(int grade) £ s gall Aadle Jaas A1
string tostring() 2l mal) ad 4y Jai s AN

<subjecCt>s'<grade>

. SubjectGrade il gk

public class TestSubjectGrade
{
public static void main()
{
SubjectGrade history= new SubjectGrade("History", 80);
SubjectGrade cs= new SubjectGrade("Cs", 97);
SubjectGrade math;
cs.setGrade(history.getGrade());
history.setGrade(99);
math = cs;
System.out.println("Math");
System.out.println(cs);
System.out.println(history);
System.out.println(math);

24§ il 245 2 SubjectGrade Ll (e o5 (S S &

e (58 2l 13 SubjectGrade daedl) e 2l IS S (1) el 485 Caal s
celld Jais (2S¢ il ) sl s s ] (e

(s Tlalus Taae Jaes & guial) ¢ill) | 25l 45006 250 dlee ST
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14 J) g
{(UML) A 2l dgal 5 claldl
Qo) o gic Y
A(int x) _Mﬂ\wiwxﬁjyﬂ@jw#@gw
A(A a) L ALl AL Al
int getX() X Bsal) At A)a
void setX(int x) X B sal) Jaad Adla
@Override string tostring() X is: <x> roadll o @) jaall a4y gai aas Al

Al claall (s Al 35l e slae YU

public class B public class TestAB
{ {
private A a; static voidymain()
private int y; {
A al = pnew A(6);
public void setA(int x) B b/ = new B(al,11);
{ A a2 = new A(al);
this.a.setX(x); b. _setA(12);
} al.setX(36);
@verride string Tostring()
{ System.out.println(al);
return a.Tostring()+ "y System.out.println(a2);
is:" + this.y; System.out.println(b);
} }
} }
Al csio(d
JSally S clileal) S 13 o B A5l canS ) Al Gllaadl e JS ) kil (o
ks ?5 13) [TestAB 44l Lt daah (555 1k c_);ml\ JSEIL iy @;.A\
Call s Le o sl JSL
:2 48, )b 21 44k
public B(A a, inty) public B(A a, inty)
{ {
this.a = a; this.a.setX(a.getX());
this.y =y; this.y =y;
} }
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A Al e | N Al Bl (ye b JUS

(Al Ctor (A e Ctor ¢w)

S pall A5} qom o) (5 AT Al duleny Aime A Alee 20 b O (Sl (40
Aol 846 shal ) Siase 5 jAT el e g Uil ol saldiuY) s Chagl)
Al Lleall alga JBaia) (5 AT S

public class Employee2

{
private string m_LastName;
private string m_FirstName;
private float m_SalaryPerHour;
private float m_WorkingHours ;

[/ === m e
public Employee2()
{
this(ll ________ II’II ________ ll)-;
System.out.println("First Ctor");
}
public Employee2(string 1ln,string fn)
{
this(1ln,fn,-1,-1) ;
System.out.println("Second Ctor")s;
m_LastName = 1ln;
m_FirstName = fn;
}

public Employee2(string 1ln,string fn,float sal,float hours)

{
System.out.println("Third Ctor");

m_SalaryPerHour \=¢#sal;
m_WorkingHours, = hours;

¥
[/ === m e g e
public void SetEmployee(float sal,float hours)
{
m_SalaryPerHour = sal;
m_WorkingHours = hours;
}

public void SetEmployee(string ln,string fn,float sal,float hours)
{
m_LastName = 1ln;
m_FirstName = fn;
m_SalaryPerHour = sal;
m_WorkingHours = hours;
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private float CalcSalary()
{
if(m_SalaryPerHour == -1 || m_WorkingHours == -1) return -1;
return m_SalaryPerHour * m_WorkingHours;
}
public void Print()
{
System.out.println("frst="+ m_LastName +" Last=" + m_FirstName);
float sal = CalcSalary();
if(sal == -1)
System.out.println("Missing salary information!");
else
System.out.println("Salary = " + sal);
}
}

main zeAduws ,ll Alall JUis

public class App

{
public static void main()
{
Employee2 el = new Employee2();
el.Print();
System.out.println();
Employee2 e2 = new Employee2("Sami","Yosif");
e2.Print();
System.out.println();
Employee2 e3 = new/Employee2("Salim","Yosri", 70, 140);
e3.Print();
}
}
L S daia g Chuay | 30ke ] gl ) auiis
Output:
Third Ctor

Second Ctor
frst=Sami Last=Yosif
Missing salary information!

Third Ctor
frst=null Last=null
Salary = 9800.0
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Composition g 3| 48 e Al ga Jo (540 4id

;mad s — Point 4l s Al 48y Hhay e — Circle 4l s

N
SN A8 e dea 50 Lo g aicircle A4
. point 44l (e Ca'=all — Reference s )
class Circle
( N . UML abie
private Point m_Center; Point
private int m_Radius; ) e
[/==mmmmmm e - / J\JJ
public Circle() é“‘ﬁ‘
{ -~
m_Center = new Point();
m_Radius = 1;
} =
public Circle(int x,int y,int r) Circle
{ ) e
m_Center = new Point(x,y);
m_Radius = r; [ Jlgs
} RATAREN)
public Circle(Circle c)
{
m_Center = new Point(c.m_Center);
m_Radius = c.m_Radius;
¥
[/====mmmmmm -
public void Print()
{
m_Center.Print();
System.out.println("Radius = {@}",m_Radius);
}
}
2 Ay A Jia
static void main(string[] args)
{
Circle cl1 = new Circle(1,2,3);
cl.Print();
Circle c2 = new Circle();
c2.Print();
Circle c¢3 = new Circle(cl);
c3.Print();
}
¢ i ) AN gaadat adatid s Al Cipdai o) Ule 13l
DAy (el gi 2o g
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— ¢l gia) Jo Al
Al AU UML  dabadia an

(e IS, (Radio) s, g 5 e HIS e 2l g 53 of (Kadll (0 (Store) giSa (1
. (freezer) adi g 5 (e QIS | (TV) Ui g 5

. (Employee) dsle ¢ 5 (e (AS e &) (5 5a3 o (Saad) (e (Farm) gias (2

Gl g 55 e GIS e 458 (g a5 O (Sl 0 (ClassRoom) —a (3
(Subject) g sase g 53 (e QIS e Al (5 ay Ala JS5 (student)

(BOOK) LS & 55 (3o (#S (e 43l (5 a5 - (Library) 48~ (4

(CD) u=f g st (e AS e 44l 5 a5 (DVDStOre) funge oSa (5

- Garbage Collection

[ Garbage Collection ] <Skgall aaa

Sl ) aseda 2 g Wall g cpp Gl (il 5 (ol Jia A daa yll D
Aal 4 il 1 2oty s paialPseda s g e naaliashy ( SCOpe el
sl jee 2ty - - oipalal) - el Gl dlasiily )
Bl e AT iRy Ot pealall IR Taga ge 5S04l ey Al 3 pala
B SIAN 0 5a% 8 e a6 WD) 8 SN 65 HSIAN Jadl 8 g Jaall

Garbage ] Yklh (alall Cllegall aene aladiuly 3801 5 a8 5 e
[ Collector

Oe A3 G dediinsall adl G puritall (e 3 SIAN e g oy 3 el 8
[ {} ] ofalalullally ol cpp Jie Gl (8 sty (o2l 5 Jaall Gl
Lol A5 ) puatall Zpwailly 130 LeDIA Lalie il (5S35 Fume 3o AL 25 N
Sl Jadl 8 LS [ new ] 5 saaadl Al alascinly Las ) colsalSl 4l
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{

string alphabet = new string ("abcdefghijklmnopgrstuvwxyz");

}

- Jaadl (3l &g - 3 paldll (332l & garn [alphabet | Lssdall Of La Jaadu
ladl 5 jse 3l Lia 5 5 SIAN 8 Jlay Gyl adde Jy 3 [string] oS Laiy
S Ll e Gl a8 A G legall aane a5 Cilalll 8L e W el A
@ L 3)smae S Al daluddl iy g8l (B me Led aa g W 5 L gl o
LS e paall (g JAS () g0 LAl Casy 13 JS 5 3naa QLK) dalialelaay ¢ 3 S
Jadii ¥ (5 a0 3l s Ulally dals 3300 028 5 CPP ool 5 (ol dad
Lalai i o)) (505 clic Yoy eV ey (e lligh 3 ,SI30 oy (e (3185 Y 5 Ly

gl dolany el () () 99 Ledamy Barall a g5 5 aladall ell ol Jia

finalize () : 4dy kil
O agall b Aans) 5 SH oLt e xind AN A8 Hhall dpens ) oY) Sl
eled) ol O e a5 finaliZe’ () oens WA 1 4G Hall 28 Lilaly Lalal)
BAE) (e 2SN A& plall o2 aadind JUll Juw e g 4ie 3 SIAN e S0
I el 48k cameai (S daall @lai e 7 oA ) IS 40 2 5 (5301 Bl
pladl JSall 5 dglall oda Ciy i raiy Wlall Jedd Ay lgediud dysy 44

s Ay yhall cle iy

protected void finalize( )

{

}
S [protected ] 5. ssaall Lalidal) 4aSIL fag Ll dapall oda e sl
L a e 4l I J sea ) pial

/I finalization code here

=42 - Caad - IS i ge (uigal)




den g0 QWIS dna p Java Language -Lilal 4zl

s dalll elli 84wl e Ygw =yl Layy o4 4l dalu &) o 40l (g
[destructor ] sl adledl (e daadl GBlai (e 7 543 3l S (e (alailly
Jardl (lai e SN 5 A Jad oo 4l A8 W) 84l (e aliag Al

e LS5 e paall (g JA (5 Ala)) 3 Jeny [ sLY) s ] sl L oS0

Ylia i 5 Sl
: Jha
class FDemo
{
int x;
FDemo(int i)
{
X = 1i;
}
protected void finalize()
{
System.out.println("Finalizing " + x);
}
// generates an object that is immediately destroyed
void generator(int i)
{
FDemo o = new~FDemo(i);
}
¥
R bR L LR E L et
class Finalize
{
public "static void main(string args[])
{
int count;
FDemo ob = new FDemo(9);
/* Now, generate a large number of objects. At
some point, garbage collection will occur.
Note: you might need to increase the number of objects
generated in order to force garbage collection. */
for(count=1; count < 100000; count++)
ob.generator(count);
}
}
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AN OsSh A e 5 el nll das i an

Finalizing 58493
Finalizing 66085
Finalizing 66084
Finalizing 66083
Finalizing 66082
Finalizing 66081
Finalizing 66080
Finalizing 66079
Finalizing 66078
Finalizing 66077
Finalizing 65974
Finalizing 65973
Finalizing 65972
Finalizing 65971
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Arrays & Collections <liils 4 siae

(e a0 jaa A (G Clga ga 48 ghina) LIS 48 sinn o L) (Saall (10

, Lt i) G 5ail 5 S0 L8 6 slaviall &) sl
il sall (e Ao gama ;0 Ladl OIS ;55 Y A8 ghaaall L)
S ey a3 g el 43 ghona by 1yl phay a5 LK)

{
{

class App
public static void main(string[] args)
Point[] arr

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

arr[0].
arr[1].
arr[2].
arr[3].
arr[4].

for(Point o : arr)

{

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

= new Point[5];

arr[i] = new Point();

SetPoint(11,22);
SetPoint(33,44);
SetPoint(55,66);
SetPoint(77,88);

SetPoint(99,11); 4__——__—____——-___f . .. ]
icllall 1 4y
4\ )L

0.Print(); }/( szum]

{ arr[i].Print(); }
}
}
ALE 3 gualls da jal 3 SIAN Aumidag
Step B X=99,y=11
Stack Managed /
L _ Heap X=77,y=88
for (int i=0ji<arr Length; ie.) 2000 f/'.
arr[i] - new Point(); 1900
X=55y=66
1800 |— |
700 [ x-33y=44
1500 —— 1600
1500 \ }(211?:22
_45- Cini - A (i g (el
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Add + Remove J sl — Jus

public class Subject

{

private string name;
private int grade;

public Subject(string name, int grade)
¢ this.name = name;
this.grade = grade;
;ublic string GetName()
¢ return this.name;
%ublic void SetName(string name)

this.name = name;

}
public int GetGrade()

{

return this.grade;

}
public void SetGrade(int grade)

{

this.grade = grade;

}
public void PrintSubjectInfo()

{

System.out.println("Subject Name:"+this.name+" Grade

}

:"+this.grade);

class Student

{

}

private string name;
private subject AllSub[];

public Student(string name, int NumSub)
{

this.name = name;
this.AllSub = new subject[NumSub];

}
public string GetName()

{
}

public void SetName(string name)

{

this.name = name;

}

return this.name;
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public void AddSubject(subject subl)
{
int i;
for (i = @; i < AllSub.Length; i++)
if (this.AllSub[i] == null)

{
this.Al11Sub[i] = subl;
break;
}
}
public void RemoveSubject(subject subl)
{
int i;

for (i = @; i < AllSub.Length; i++)
if (this.AllSub[i] != null)

{

¥
}
public double GetAVG()
{

int i, sum = @, count = 9;
double avg=0;

for (i = ©; i < AllSub.Length; i++)
{
if (this.AllSub[i] != null)
sum += this.AllSub[i].GetGrade();
count++;
}
if (count > @) avg = (double)sum / count;
return avg;

{
{

class Program

static void main(string[] args)

Student sl=new Student("hisham", 4);
Subject subl=new Subject ("Math" , 100);
s1.AddSubject(subl);

sl.AddSubject(new Subject("Heb",790));
sl.AddSubject(new Subject("Eng",80));
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«® 8
LIS A3 ghuna g cliilS — (s jla

s 1 J) g

adul) asal) sUana
Glaall (il T eled
A (int x) Jpaa LIS iy &5 X Bapas dad Al )
A (A a) gl S
int GetX() X 4ed i
void SetX(int x) X Aafl i
string tostring( ) L Buall (885 QA X dad dl
X IS: <x>

A il A 2 e ol L

public class B class Program
{ {
private A a; statie void main(string[] args)
private int y; {
public void SetA() Asal = new A(6);
{ B b =new B(al, 11);
this.a.SetX(17); A a2 =new A(al);
} b.SetA();
public string Tostring() al.SetX(36);
{ Console.WriteLine(al.Tostring());
return a.Tostring() + " y is: ® #this.y; Console.WriteLine(a2.Tostring());
} Console.WriteLine(b.Tostring());
}
}
}

pal 5 e ) ) G e s gl B A (i) (L AS 5 (o
i) el (U il s 913U (s s

public B(A a, int y) public B(A a, int y)

{ {
this.a = a; this.a.SetX(a.GetX());
this.y =vy; this.y =vy;

} }
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ol el s SN g L i) s g odle Janall adaiall Jee aii (7
Bghi S

dpaldll A Ll ) il (o
private int p;
: IS SetA dlall B 2l i Gy
public void SetA()

{
this.a.SetX(17);

this.a.p = 17;

AaY) dle Spmmia ol jal A1 el Ja
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:2 J)

:Song 4l ym| el

Song
string name;
int length;

Song(string s,int 1)

Song(Song s);

string GetNameSong(); void SetName (string s) )l sl i
int GetLengthSong(); 22a) 53 13) copy ctor Ll s ctor -J) S o
void SetName (string s); el 5 JS&y i
string tostring();

‘Disc &l ym| el

Disc
const int MAX_SONGS=10;
string nameDisc;
song songs[ 1;

Int currentSong;

Disc(string s);

Disc (Disc d);

string GetNameDisc();
Song[ ] GetAllSongs();

void AddSong(Song s); _ _ -C&zﬁj:tjz%
void SetNameDisc(string s); string Tostring( ) i .
int GetCurrentSong() GetAllSongs( ) jdm\ “—‘-‘5\
string tostring()s AddSong() Al s

(]

2SR (e Dliial 50 SONQ & 55 (e (IS LGS o
gl L Gk e JY) Y Cilaal gy AT RIS oL e
dapia i dles dclba s Equals Al Gy oo plistuie UESH Ja and o
(e V) sl (ailiad dells
Ll ¥l ) e ) Gl s DISC £ 50 (e OIS oLl o
13l s (Compiler stadl Gasi ¥ ) dama 4000 Al 4 o
s cul 1) Jall W
Song s1 = new Song();
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main Al Al e s a1 (@
int n=int.Parse(Console.ReadLine());
string s;
Disc d = new Disc("sky");

for (i=1; i < n; i++)

{

s = Console.ReadlLine();
d.AddSong(new Song(s, int.Parse(Console.ReadLine())));
}

Ane V) aul Jay sans def aul s | 430 gau¥) e 50 ga se dief and Jiiul o

.A.JJAJ‘ 4+\QY\ e.ual_l M\jku‘}” ‘_A.L‘— BJJ.;)AS\

a3 Jana) Al skl e eV JIshl meal A850 Jaxe ol @
(S
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s 3 J) g

Alay g5 Aglay )l s gy Caaa JS1 Elaa¥) (e 4 shiaa (e 5 ke Al )l

L2 9

Wb, gl Jia 44 — Calendar .

S g gl Jidi 28 — Event .

(Line d dala Y 5 slana) )l ¢ il Jicd 4% — Date .
(Line d dala Y 5 slans) i 5 ¢ oill Jici 4 — Time .

Calendar 4l
A JIsall 5 pailbadd) e g siadiol 2l e
int & ¢ (wiala 4l Year

Event g 5 (e daals 365 ana Slas¥) (10 ddsiias 1 Events

‘Clilanll
R ERPTON X T S A I IR FU I P
Ll Baall (385 Al )l Jualds 23 2 tOSEiNG @

Year: 2012

Event1l:

StartDate 1/12/2012

StartTime = 12:00 am

Description: Meeting with the manager

Event2:
StartDate = 2/12/2012
StartTime = 11:00 am

Description: Staff Meeting
48 fana ) adumis EveNnt g 5 (e WIS el LS 33U Add auls dls o
false wxi ¥l 5 glSa 4l S ) true iy calaal)
(e 483a3 5 Event g 5 (s WS il LS 34l Remove sl dls o
false waié V) 5 ~lai 4dda a3 () true iy Slaal) 4 siias
auls Date ¢ 5 (e WS el LS 36 PrintEvents asb dla o
StartDate & I Al &laa¥) awa ok s StartDate
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Event 4dl)
(Dl dele | Alall &8 caay ) faa g s S

;iéjpdcgiiiﬂ\u;c
sailadll peal Lag 3L Ll o

Equals 412 e
;QJI;'J\ (ol ﬁ?é} Gaall ailad amd tostring 41> e

StartDate
StartTime

1/12/2012
12:00 am

Description: Meeting with the manager

e s sing ol hhadll e sdef s Sl ciliill UML bbds o)l o
paibad LK 4als ¥ Calendal,s Event odll aibad awa
Lhadl 8 Time 5 Date (sl

s Setters 255 =il Calendar s Event clsll das y oSile o
Wl & Getters

falay) e fPrintEvents 4leall 2iaids )0 Al o

;b Ll 8 Calendar 4l (ass; Ll ) xSl o
[(tostring lall aic) o3lef de gladll cliial sally Taaa WS iy o
OIS 138 Ciliial ga aabay o
2011/12/12 g Tag ) Slaadl) e by
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(Ll Aals ¥ 5 3slaes) Time s Date oLl

public class Date

{

private int Day, Month, Year;

public Date(int Day, int Month, int Year)

{
this.Day = Day;
this.Month = Month;
this.Year = Year;

}

// Getters and Setters ..

@Override public string tostring()
{

}

return Day + "/" + Month + "/" + Year;

public class Time

{

private int Hour, Minuts;
private string AmPm;

public Time(int Hour, int Minuts, string AmPm)

{

this.Hour = Hour;
this.Minuts = Minuts;
this.AmPm = AmPmj

}

// Getters' and Setters ..

@Override public string tostring()
{

}

return Hour + + Minuts + + AmPm;
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14 J) g

Il Jaibadll e g sing Ciall | "G ¢ gl Jia TV peidy Adh i
Al

. (u=d) Jllill AS )l @

C(22e) ASLA ki e

c(2e) Gl @

- llaeall o3gh W5 13l (ot g pailiad) aaead Lad il yia | LS 23 Lty
. Copy Constructor
/ . L8 sl 5 alil Set'ep’s Get'er
ST L sbae (S 13 "Baa" auei s 13 ial JLS 336 EQUAlS by 4l
."L.\.\<" WP Sy LA _uj\éj\
;‘?Jt'd\ (il ﬁ?é}} o=l il Gallaf e Tostring dh e
TV Data: (Orion ,60, 6000)

TVStore 4l
@ sa Rl e 3l 5 heal and BS 5l oda Ji
aailiad Cay jaig Caall o) gic A

30 a8 36! A shms by L i Wb B

48 shaall (23 T 35N A8 shias aaa Jiey Lauds laae il S 30 WL.C
sl g

z el Guill (385 ClSall 8 833 gall 3 36aY) Lailiad 2 tostring A2.D
e JST oY

356! A ghan N aduais TV g 50 oo WS il S 326 Add aul A E
false x=id ¥ 5 GlSa 4 IS Gl true w=ds

Asias (e AB0aiy TV g5 e WS ial LS 36 Remove aub 4l F

false wsié Y5 #lasy 4dds &5 o) frue s s jeaY)
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pgal A3 3 3eaY) 4dsiiae LA e 4la A8y il LS w1l Remove b Al G
Y15 true weds DUE LAY sy o BAN 3 3 3msal) Sleadl Gk
false =i

ki AS L)) Lo () e DU Clieal 5o il jial JUS 3306 Find asb A2 H
Aaa g ) QIS sy anlia Jlea (o g Al (aill (5508 4 ALLA
Null 2258 V)

B A Ul Glial gy TV gs8 (e WS jial LS 38l Find auls Ay |

UL 2313 Y 5 5n 5 ) GHSS sasms i Slen oo Can Al Sk Casl

TVStoreTester 4l
AhSa s Jeal 3 laxic 38,3 (45 Cusy TVStore @iall (main) gl o]
Sl Gailad delihy dalic pliay dea aeFind A Jexind &5 G

s o) il
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:5 J) g
Aapall | "y 5 A" ¢ sl Jie (QuadraticE) sl lia (sl (|
WIRERR!

ax’ +bx+c=0

A JIsall g pailadll e (o ging 4l
caasbint g e dsals o

. basbint g5 e dnals o

. Cesbint g8 il o

Bans Ailas iy pailiadl) pead lad @l ey 8220 Tk o

(ASoLER) () L saal g Aualdl Set'er 5 Get'er o

Aaladll J sl 22 2t GetNumOfSolutions axb 4la o

Sl @l 8 e il J s amtGetSolutions ~L Ala o
X1= ... x2=...

il 1) "B auat g Ay Alles el LS 330 Equals s Al o
MBS vt Gl A Al U A e

D ) Geall WGy (i€ Adlaall pailiad a3 tostring Alx o

2x"2 + 3x -2 =0
a=2 b=3 c=-2 uall

¢ iy 3l s QuadraticETester —awall QuadraticE —awall Jeriul (2
.main 4l e

A i e

L ASOUER) e bl gay (S sLES @

C Ose i LS J)gall Zax Jlazisl o
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: 6 J) g

15 8l IS0l e o sat O il s i3S 58 0 8

o oo Bole g laul w
ol (e b le pgal) m
ZUY) A m

G, e =

al gl asall Send) w

paibadll Car sl laos b i€ o dlie QG all iy dal o
e sUaxdll

A clalall Jo Ly o giay o diwall Jo

Slplanall 03g] a5 § s (i gailudal) and L il jia 1S 3G 0 o

Copy Constructor e

Lid saa) g Lualal Set'er s Get'er o

A glse S PG da s 5l el LS 3l Equals aub Adec o
MO et el GMA | S s

1 Al ol T g g (i€ 3 bl (ailiad 15 tOSHNG aub Adec o

Name = Opel Astra
Nr = 0123456789
Year = 2000
Passengers = 5
Price = 100
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Al algal) (ks

.main 4l Je ¢ ¢isy 35 CarTester —awll Car «aall Jaaiul

L oSO e il oy Aala 4 shias ol 55 el Gl 5 £ L)

3 kel a8 50 COAY) Jad Jualdill udiy il 2 cllia o @lal Cag yea
() el Jasin) Aualil

- bl aead JSI QLS ) ae aas Al

agd ai W O Sy s a5 3 sl agd i ()] (Say) lS I aae il Al
aeliall aaen (o ST IS I aae IS 1A aal gl o gall ) de (Baa) 53 5l
-1 2 d) s

0ol WS hlaall aen Jlaatinl
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s 7 ) g
Sle sy of Caall e (A€ g il Jiay BOOK pusls s liia Sl (i

jpailadll
String & 58 (e 4pala  QUSl il Title
iNt & 58 (e Apald  QUST alladl o3 )01 [SBN
String g 5 (= 4sald  QUSl Calge anl 1 Author

‘ilalaal)

Juas WS iy g pailadll aeal Lad 205 :Constructor e
Copy Constructor e
(S Bull (385 QUSH e dhlaléil) i ; toString e
Title: Programming in Java
ISBN: 12345
Author: Sun Microsystems
LSl wdalandf 538 2230 () g 53l e 23a : SetISBN e
232l S48 fple et s laaaia Taxe yial S 336 HasISBN e
el Sl 28 T e

b W i 5 Book caall yasiy BookTester auls lia (sl (o
(Tostring &l aie) odef de sl Cilial gally Tyna WS 5 =
S 13 il s qulay
S lall Bl
Ay SN 138 Cliial ga polay
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8 J) g

el 3o e 45 Sa 55 EMessage Sl a Al

el A g S 30l i A
Clildl sae i) olaud dah Uia Liagy 521 Al )l ae 438 pa il A sane
ke 10 oo u o e Y
sl deda o) Caall e C# 42l EMessage —uall sl 1
Aailad iy jai g Caall ol gie 211
IQ\-‘M Gl (38 g Alu Y| (ailiad 3ol Tostring adla 1.2

SendTo: al@b.com, a2@c.com,...
Subject: <...>

Body: <...>

Attachments: File1, File2, ...

sl e L e 58 e gt 5 STy )
S ) AE Al el el AR6 saaall Jilu )l AE Gadldll & o sie
8 gaadll
‘e dadid’ o caall e C# 42l EMail <ol ST o
Asailiad (el Cuall Ol e o
oda adall ddee Liaiy yial € "L, 23U Remove ~sb A o
"ol Aas pal) Jobd 5l A 5 sanaal) Jilu ) Aals 8 Al )l e Caad
Ad ghaall Jil )l ailE ) L Al 1) s g 1308 Al Yl e
Jle )l dald Jilu ) aes 233 RemoveAllDeleted ~xb 4y o
dolee 2ai 3y Tlas IS 1) a2l Jla of Al Je 48 sl
_oM aaall

Llis au )l [EMail 4l s EMessage 4l (m ddall ¢ 50 52 L @
A5Mall o2 sy UML

Jlu )l gaan aakai s jia |58 Lies Las 336 Search aul Al Sl o
Lailiad (e 3aaly A Y o paill jelay

13 s 2Search WAl dilca) oy ol o
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: 9 J) g

Mads S 30 8" & il Jiey  FootballTeam awbs luaa lia (i

String g 5 (= 4xals & 8l aul : Name
String & s o daals () sl 1 Trainer
0 LY Lhad int ¢ 8 (e daald &l LaiY) sk s Wins

0 LY Liad int ¢ 8 (e daald @l Ll 3 osses

‘ilalaal)

Losses sWins lae L gailiadll ppead Lo 2ab, - Lty
o Buatl) 3857 81 ,al) Jaualsl 223 1 TOSEriNG
Name: Abnaa Sakhnin
Trainer: No Name
Wins: 4 Losses: 6
Al gy Gl HLaiiy) aae 28 53 Win
Aa e @l jluall 2ae 28 550 Loose
s [ Gl e 1Y) aes e L) 4 aed :Percentage
L) HlatVy)
13 true 235 FootballTeam g 55 o WS jial LS 226 :BetterThan
Gl L el L) Aol g2 peall QSN (33 8 e Jumdl sl CASH (5 8 018
b Al sl e pSi a4 Percentage 4ed il (3 48l s Jazady)
Percentage Al Jaxins
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bWy FootballTeam —aall jasi Tester b la il (@
(Print Alall xic) odlef de sulaall ciliial sally Taas WS i3y
S 138 i) g pulay m
Ol 3e 8 i s Ol ja 3 el Bl b IS &y m
PSR e paibiads | AT s Ll sy
a5 Alea aaday g Jumdl o jill (61 48 2l BetterThan Al Jesivy =
Sl
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Inheritance — &i_ !

Kar G5 Opp 46 sall Clilsl) daa ool o SGN Tasdl & &0
Lgasanai ad (il Culiall alasiinl (Say Cua el ) skl s 48] 3 Lgia 3aldiny)
Gob Ll Ciliay saaa 458 (0S5 o5 s 5 s Jand Ll (e LSl Laduaii
aadll Hlie) Say Al Aepaill 2l 8 53 sa sall 3kl &y Jadh sagaall iyl

. BASE sanii &35y 5all s Derived ens &5l 2l | L Talaial 304

Base

Derived

o sall daa ) o G et Tile Canca, el L) &y 33 Wl (oa i - Jla
JERF

el Claad dlaia) ga Golual) 13 o W il el (e ¢ il 138 Al

Gaus gl alleenlly 4) Gus BankAccount 4l (3 aisa @
plaaiul (S AalyCluall 4afd (e dai (Al parie Ay aua) o 2Dladul
Blad) Clead 4103 L) Calizay 5 Banaa 458 o Ll (Gulaal) el Sl gl 431 ) 1) T

AU JEall a5 el dilall Jaxal yurie Lyl Lel) Calicay

public class SavingAccount extends BankAccount

{

private double interestRate;

public SavingAccount(double rate)

{

interestRate = rate;

}
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// addInterest method
public void addInterest()

{
double interest = getBalance()*interestRate/100;

deposit(interest);

}
}

T lgie g il Al 8 & o)) (ailiad [y (i o Sy JU) 18 sy

code reuse bl 3 ek aladiul sale) o &), 4l aladdul ol (e 1
S Ny aeead Y Sl deall iy sasase il alaasdl s
Jiladl)

53 Y (superclass  Llall) daladl cbdll fds &yl el 2
s (parent class) <Y 4 aws Ulal g aSyuiadl bl s 5,k e
ABase class) dwluY) 4l

e s WY (subclass) i il cldl s Gyl il 3
(child class) o) s cadlilal s diloadl Lalal) clitally Gkl
. (drived class) d&iiall Sl

S, o5 ) B T8 ) s 08 55 0,0 e i 4

(2 L”;\S\ extends 45l e Alall 3 ) ganall LK) 5 sagaal) 454l ]

Lapall O sSisAane Laul (58 SO dgadl) 25l olxial o 45l oda
SPSCPRERR

class subclass Name extends superclass Name

Gy el Ula dad (o yidi Lgie G35 408 anl daas alg 408 oLAIL a8 Laie 5
adl &y BankAccount &l ¢l Jliey  object A¥) 4l (g

.0bject
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pan Lt i ) GLMD (e a2 e ssia3 Object &l .6
Caay o Jpasll Lealadinl (S Al toString 48kl Jie clulsl)
i<l s

Object

T

BankAccount

T

SavingAccount

SavingAccount , AN JladlV g, &) 5l 48dle (i daw )

JInheritance Diagram 41, hhis ot s” BankAccount, Object

Aaladl 4l 8 3 ga gl cpniiall ¥l galy Aol Al e daa IS L) e

dae all Al 8 0 e gal) o ofiall 38 A3 Lgd 30 g sall ol puiall 000 e an]
Baaall Gl il A 6l a8 elac
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‘Super zUdall dals
ey 5 i) llaall 5 ailadll J gea gl &) 51 4380 xansi Super ¢ lis) 4alS
Aaall Ll Ja0s (6 of camg elediny) &35 ) sall cliall ) g elesind (S5}

550
public Employee(String frst,String 1lst,int ag,int id,int nm,String dpt)
{
super(frst,lst,ag,id); 4[ ﬁé 4 A% ‘533\ Grill sl iyl ]
this.emp_num = nm;
, this.department = dpt;

8l s 43y ) sall &l 3 tOString AV cexivs o (e toString A ; Jl

il Gy

@0verride public String toString()

{ 448l 8 3353 gal) tOString Al sle i
AN g il o, A g ) gall

String st =+super.toString();

st = st + "Emp Num:"+this.emp_num +",department:"+ this.department;

return st;
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:Methods_J) gll-(3 k!l

syl A6 Gla o oK o oSy dae ) 458 (3 )l Cay jad e

laad) (i) S llaal) udi g ansl) ety e ) 2] 8 48, Ll aladin) (]
4y ylall o3gd 005 Jeall Jlagie) Glia (&1 Adall 28l & LS () gial
Alaaiuly dgHkll oda clediul die A (gverride method) (oo
Cad 5 dae Hal) ) 08 33 s gall A3 Hhall 2455 i dpe @) L) & 53 (e paia
el A5dl) 8 53 s gall 45yl

S (5] s Lbel) Al 3 5 g sall J1gall 5 o A LD (e (2
o e i) &l g g5 e S aladiul Gk o3 ele e WA o
Ll ) e Ayl s

oda oy )shill (e (aall (38 Bana T e L) dpe Hall 28l (S (3
doe Ll Aadl) S o) Rl L saaal) J)gall sl Gkl

(Instance variables) «liisl) & ypadia
Lad s aa g S el Al

e Sl Al S e dadd aaa e Cay el oS
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(Chain Inheritance) (<uida) ) oo s2ay &)

AT A3 U8 e (Al A38) 435 ) g0 L] o8 0585 O S 8515 A8

: Jlia
Person . . e
e . (Base) i) 43 4 -Person 4l
&last_name L AN ) (K
&age
&ID -~ - . -, - .
(Personyisiuy) 4l & 5 -Employee 4l
4 e el s Jhsall JS 5 el el JS G ey
Employee woor Y .
&emi :Um < S (Employee) 48l &3 -Worker 4l
& department a8 =, (Person) 4l & 5 Lay
Employee~d. &l JS & 5 Worker
Z} . Person Lai
Worker < S (Worker) 4l & 5 SalesMan 4l
&sal_per_hour 4aql) Qi <=, (Employee) adll & g Lay
& monthly_working_hour T . ..
Worker J @l pall JS & 5 SalesMan
Z% . Person Lasis Employee Lail
SalesMan
&bonus
class Person
{
private String first_name;
private String last_name;
private int age;
private int id;
[/====m -
public Person ()
{
}
public Person(String first,String last,int age, int id)
{

this.first_name = first;
this.last_name = last;
this.age = age;

this.id = id;
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public void SetPerson(String first,String last,byte age, int id)
{

this.first_name = first;

this.last_name = last;

this.age = age;

this.id = id;

}

public void PrintPerson()

{
System.out.println("Name : " + last_name + " " + first_name);
System.out.println ("id :" + id);
System.out.println ("age:" + age);

}

}

class Employee extends Person
{
private int emp_num;
private String department;

public Employee ()

{

}

public Employee (String first,String last,int age,int id,int
num,String dpt)

{
super(first,last,age,id);
this.emp_num = num;
this.department = dpt;

}

public void SetEmployee(String first,String last,byte age, int id,
int num , String dpt)

{
SetPerson(fipst,last,age,id);
this.emp_num = num;
this.department = dpt;

}

public void PrintEmployee()

{
PrintPerson();
System.out.println("Emp num:"+ emp_num + "\nDep"+ department);

}

}
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class Worker extends Employee

{

private float sal_per_hour;
private float working_ hour;

public Worker(String first, String last, int age, int id, int num ,
String dpt, float sal , float hours)

{
super(first,last,age,id,num,dpt);
this.sal_per_hour = sal;
this.working_hour = hours;
}
public void SetWorkerSalary(float s, float w)
{
sal_per_hour = s;
working_hour = w;
}
public float CalcWorkerSalary()
{
return sal_per_hour * working_hour;
}

public void SetWorker(String ln, String fn=-,byte age ,int id, int
num, String dpt,float sal,float hours)

{
SetEmployee(fn, 1ln, age, id, num, .dpt);
this.sal_per_hour = sal;
this.working_hour = hours;

}

public void PrintWorker()

{
PrintEmployee();
System.out.println(/monthly salary = " + CalcWorkerSalary());

}

}

class SalesMan extends Worker

{

private float bonus;

public SalesMan(String first,String last,int age, int id, int num
,String dpt, float sal , float hours , float bonus)
{
super(first,last, age,id,num,dpt,sal,hours);
this.bonus = bonus;
}
public void SetSalesMan (String first,String last,byte age,int id, int
num ,String dpt,float sal ,float hours ,float bonus)
{
SetWorker(first, last,age,id, num,dpt,sal,hours);
this.bonus = bonus;
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public void SetSalesManSalary(float sal,float hours , float bonus)
{

SetWorkerSalary(sal,hours);
this.bonus = bonus;

}
public float CalcSlaesManSalary()
{
return CalcWorkerSalary() + bonus;
}
public void PrintSalesMan()
{
PrintEmployee();
System.out.println("monthly salary : " + CalcSlaesManSalary());
}
}
class App
{
static void main(String[] args)
{
SalesMan s = new
SalesMan("Yossef","Zhrani",23,123,123,"Dptl1",34.4f,213,200);
Worker w = new Worker("Safi","Salami';35, 4567, 4567, "Dpt2",
37.45f, 198);
s.PrintSalesMan();
System .out. pr-intln ( Tk sk sk sk ok sk Kok sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk %k 1" )s
w.PrintWorker();
System.out. println (& #k sk kokskokkokok koksk ko okokkokokkoksk ok kokokkokok k1) 5
}
}
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(Inheritance Hierarchies) € sl .« sl kil

dalal) aaled) Jiad Al Jilbadl) alase Cua |5 5a8S Jia sdle o el habaddll
g ool i dpacads SV LAY cldlly (root) Ll e Ay
malia Ay JleSiny e el Babadall oy JBa p2d%0 o su s (branches)

A3l 4l

oAl il saad Ll (68 o (S Aiae A28

Base

4%

Derived1 || Derived2 Derived3 Derived N

dﬁw(@bi&)iﬂjjy\.qigaQ}SSQTOSA:\EJ\)S\«LGM\&ABA;\}JS

s Jlia
Base
25
Derivedl Derived)
AN AN

| |
Derived? | | Derived3 | | Derived4

Derived6 | | Derived?7 | | Derived8
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s Al JSall Jabaiess 5 300 Jiad Gl sl Cauas (o) (S

Circle Rectangle
m_X m_X
m_Y m_Y
m_Radius m_Width
m_Height

O S JSLE 338 | BRIl Ol gall (pe and L) S35 el ) S0 b 3K

Baseshane (baseShape) Auslil 438 agia g
m_X . & o
Circle Rectangle
m_Radius m_Width
m_Height
- Jla
ST a3 Al A AN Jaaly i) Qi 8 <o S5l ) ula
class App
{
static void Main()
{
Rectangle r = new Rectangle(10,20,120,200);
Circle ¢ = new Circle(300,350 ,75);
r.PrintRectangle();
System.out.println("Rect area= {0}",r.CalcArea());
System.out.println("Rect perimeter =" +r.CalcPerimeter());
c.PrintCircle();
System.out.println ("Circle area = {@0}",c.CalcArea());
System.out.println ("Circle perimeter =" + c.CalcPerimeter());
}
}
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Protected s & (» s - Protected Modifier

daldll J)sall slexiv) LiSay ¥ (Derived Class) 45 ) il <l Jlga 5 (3 5k
J g iy Joad 45 1) cliall oy 53 Ll (Base Class) dawbud! il

- e all 2l 3ok Guead g 203, Al U 883 5a 5

Cladl) A5 pile 3y semy A g ) gall JVsall 3 Gailiadll s J)sall daad o & 53
e el aY sl (Al & sall

Access ) Jsasll 4d) jla a7 4ga sall SN das y Dlad JS i Ula) A2
sl protected - sese yiiaS Gilpd Al J)sall ) eddall (Modifier
) ol e cithe A Ll VA e V) Al Jslall Sy Y Al dles
Al 238 (ha (A3 ) 5ll) ddidall

& (U0 — < ) slimed I il oy dindiad) il (& protected
dale Jsall ol <l uall 28 (sl ClSS 7 s SV dalall () 50 Al dad
Al el 5 Ay sl

class Base

{

private int ‘m.Numl;
protected <int/m_Num2;
public int)m_Num3;

public Base()

{
}
public Base(int nil,int n2,int n3)
{
m_Numl = nl;
m_Num2 = n2;
m_Num3 = n3;
}
protected void PrintBase()
{
System.out.println("Numl = " + m_Numl);
System.out.println("Num2 = " + m_Num2);
System.out.println("Num3 = " + m_Num3);
}
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public int getNumi()
{

}
public void setNuml(int n1)
{

}

return this.m_Numi;

this.m_Numl = ni;

public int getNum2()
{

}
public void setNum2(int n1)

{

return this.m_Num2;

this.m_Numl = ni;

class Derived extends Base

{

private String m_Str = "Derived class";

public Derived()

{
}
public Derived(int ni,int n2,int n3, String str)
{
super(nl,n2,n3);
this.m_Str = strj
}
public String getStr()

{

return_this.m_Str;

}
public void setStr(String s1)

{
this.m_Str = si;
}

public void PrintDerived()

{
super.PrintBase();
System.out.println("str = " + m_Str);

}
public void SetDataMembers(int nil,int n2,int n3, String str)

{
setNuml(nl);
m_Num2 = n2;
m_Num3 = n3;
m_Str = str;
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class App
{

static void main()

{

Derived d = new Derived(11, 22, 33 ,"Moner");
d.PrintDerived();

d.SetDataMembers (10,20 ,30 ,"Zhahi");
.PrintDerived();

Q

.setNum1(55);
.setNum2(66);
.m_Num3 = 77;
.setStr("Zezo");
.PrintDerived();

aaaaa

Ray 4 3,3 5 )sar 058 O s protected g5 e sie Jlexin)
5 3eal] Joat e A Aala Vg 5 8l 5 gearain i) jaall o il jriall J goa gl
. (get'ers , set'@rsyd sl sy J s sl aabaing Wl Jiny

Loty LS G ()58 g (0S4 Buthaia eladl ) (535 o S 5aY 13

L S 1 el sl Sl

Base

m_MNum
SetNumiint num , int) : void

£\

Derivedi Derived2 Derived3

—™

Derived4d Derived5

_78 - Cini - g8 (i (el




dg 50 LS A Java Language -Lilall 4xl

- £ 9 (< 2e Base adll Jalh dd%al m_ Num 3l o =

. 100 i~ 0 (= 4= Jsw s protected

Lo a5 J8 olalial) Al 45 il a4 L85 sUper.SetNum( ) il
. 3l

¢ protected § 5 (e 5wl G 1) mana O 5S Of (Sae 8l da (S
¥l

( Derived8 s Derivedl ) 4l Jala 33 g s (485 o) o) ja) — Ala JS
AN Jlaxic Aalall ¢y 525 33l b ) geay il daall oda ) J g ol Lei€ay
e A s g VLA ) g2 o 48805 5 | super.SetNum()

.3 el o2 JAl dausia
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(LS 3ale) 5 ¢id)) Overriding and Hiding Methods

il (K15 (Base) 45 sall 4l Ja1a 8253 50 Aima 43yl &) G (Sad)
Lo fase Lea Ulall 4] | Liala G 43y 5kl o2 4US o 53 (Derived) )5
.45l 2l Methods Overriding <olblead) 4US salely any

oo 3ke a5 object Al Jala s sa sall toString Aadeal) i 3d) yhall JUi
Sl Sl sl super class J) Sl JSas Lelaas s Wlall 2l 8 53 52 g0 458
B daly i<y

aadl 8 Hiding Methods 4das 5l 4o o) adi e Tasae g Lilal) 4]

AN aulia o) gie LI 35 ) sal) 228N Jala e of Al IS 13) ey 45506l
455y gall Aaal) J300 30 g gall A1l 18] Al Wil 7y <0 45 ) 61 Aaall J00 30 ¢ g
A ) JA12 30 ga gal) Al 3y Yl e

If a subclass defines a class method with the same signature as a class method
in the superclass, the method in the.subclass hides the one in the superclass.

CAda eldd) e i

public class-Animal

{
public static void testClassMethod()
{
System.out.println("The class” + " method in Animal.");
}
public void testInstanceMethod()
{
System.out.println("The instance " + " method in Animal.");
}
}
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The second class, a subclass of Animal, is called Cat:

public class Cat extends Animal

{
public static void testClassMethod()
{
System.out.println("The class method" + " in Cat.");
}
public void testInstanceMethod()
{
System.out.println("The instance method"” + " in Cat.");
}
public static void main(String[] args)
{
Cat myCat = new Cat();
Animal myAnimal = myCat;
Animal.testClassMethod();
myAnimal.testInstanceMethod();
¥
}

gials s L @kl g Jlsall 48lua aei g /Animal 43l & 55 Cat 4l
Ad) Addee aa gy A gall Al 8 o) siall s L ) J)gall 885 Cat 4l
. testinstanceMethod() ‘e’ testClassMethod() sk 450 5l

2 ek pll 7 Al)
The class method in Animal.
The instance methed.in Cat.
gl

aliia Ol siadll pat ae J) 50 sl 35k Caad Ladie dhasy 13le iy U J saall
A sally gl Al 8

adll Jabs static 44y | &) 6l ) Jala g,k
a3,
aal) Jaly 4a )l
Generates a compile-time Overrides - |
error Ho
» . t ' Jala static 44 )k
ides enerates a compile- N G s
time error oL
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P Jlgm
Do S €A i sae ) Gl gl A Sa dga s0 S A AN AT (1
© ity Al A (gl o i
and g dagnia Al Clleal) (o aud Al 8 A A8 (e gl adaie el (o
a5 A Lie g5 ania Leia 6 0 Gl
public class A
¢ private int x;

public A (int a)
{ this.x = a; }

public A()
{ return new A(5); }

public A (double b)
{

}
}

A al = new A(); dama ) geay 3 al G O = ) (c
Al 5 ) sealpEils el S Al Aty alla A Al 8 ke &5 ST

A a2 = new A (al1);

Super(b);

gt JE AP
public class C
{
public void funcl()
{
System.out.println("C: funci");
func2();
}
public void func2()
{
System.out.println("C: func2");
}
}
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public class D extends C

{
public void func2()
{
System.out.println ("D: func2");
}

ol = ) il ke 3L

public class Test

{
public static void main (String[ ] args)
{
Ccl=new C();
Dd=newD();
cl.funcl();
d.funcl();
d.func2();
}
}

: Jadl

Jlsd ety &)y, Al Slleall Jlaxind  overfoading Al i) (asdy J) gl
A5l s clilee

O o Al | A5 Ja0y anl) iy )50 Jlerding) (S 3 el 228 20031 Jaeaill Tane 1 o
S Y, @l i) g s ddad g SRl ol yia )Ll aae Aol g ansl) e I3 J) sl
s jallPC0) yia Ll ) 5} Balaall Aagll a1 gall (s (300

e da
138 5 return <) Llala deaicd dasma je i) dasaa 0¥ duily cillee &0
LAy e ) g BT A 3 Anly Alanl A 55 LY dapaia pe | (Kae pe
E
public A (Aa)
{
this.x = a.x;
}
2 Ja
C: funci
C: func2
C: funcl
C: func2
C: funcl
C: func2
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Polymorphism — JWS&Y) adas

S S5 Opp e sall il dae s esabe (po Cllill ozl & JIKEY) aax

JKEY) 2ae3 Tase Gk aodais s | gl ) skl Ll 4] 4 Lgia Baliiny)
A5 dlee L 058 o ey

1S A LV ARG o " OS] (e JSET e s A3l
sl e PAA|

(A Bus is A Vehicle) — Jall Jilusy ISl e JS5 2 55l
(A Table is A furniture) — Ca¥h JSil (e JS& 4 4 Ll

sdu yda 500y el — JUia

ZMJJAMJ‘BA\CJLRJGAL!}G\_\JJ:\}\_U\UA‘)SJ,M\BJF‘M“&&@J&A
(e, e alae e U Qe Jale AU ) e Calls A jadll)
e Aalall ol Sl g 408 S Tauks

AL el 5 e Y] Gasent o alae JST alall Jaacall il JS0 ot (o s

Al Capat ol a3 poall dleal) Aol g Jeall 4l Aol Cayas o 4 5 Jalall

L Asedll 5aY) e A il

(&) alas 70, s 700 Sie) ilid a2 o (IS 8O0 dns 2l b Ll i (i i
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4 ghiae Jlaxind 5 Ll Lica 8130 A yaall 310y gealidl i oS 1 Jl
ol s Adliaall LS (e b ghian )zl Ly € i ¢ 55 5] e sl
?GUAJ(';S’BJ;‘J

e S Baa) 5 LS 4d ghiaa o Ol aadaies JISEY) 20ed Tase o) 53 1 ol sl
oL & ) 48 gheadl UDIA (e 408 JS 5 (Person) Al 43l ¢ o
A cld) e S U S S s 5 (Glease

Person

first_name
Last_name

ID
Address
age
N
Teacher Employee Student
Etmahot WQrk_Hnurs Mark [1 Mr
Degree Sal_perHour ClassNo
Bonus Phﬂ_ﬂENﬂ AVG

referance _i3e—as 52 13 (Person) debudy) 45l ¢ 5 el L) cuils 13)
Oe S ghie 5 Gl (e GBS e 85043 8 O 45 person 45

L Aeidal) )

Y 41 ) A (e eyl o -l ekl ol dsalloal 520 13l (e
CdEiall cldl) e Sled sl sk o Jzasd o S
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public static void main ()

{

Person p1 = new Student (.....); -JUJ ] 3 Oi & P1 )Ia}«l\ _ 4&}3\
Person p2 = new Employee(....); ) ) )
Person p3 = new Teacher....); person 4l e Glel yal-3 sk
) >)

Sle) yaled el g3 (il o Ay Y oS

Teacher , Employee , Student <lall (4

P2, P3 Clea pall Lewdi Al

Y oS! Employee 4l g 5 e S Lo a5 P2 a5l sl O o
Adiial) 2l 32 Jahy 5k — Jl g gleain) o Jlesinls 41 many

cAle Sl - Ax g ) G g S Aaa Al dala Y P2 a5l

Olsie A G Al 25 e Kl JSIE (O sie Laday) i of 4iSa
(e, Gl (e 35 A Al (S

. (person) ¢ 55 (» 800 1Sy (5SS 4d gl
Person Arr[ ] =new Person [800] ;

0 1 799

g5 O S (le i) sy o 43S A1 A5 (g i pemad 0 O sl
Al (e J oY) oS iy Adiial \M\tﬁwoilsgwmﬁi}zw""” | a2l
Cdaiia) A58 e S Loy s Al

_87- a8 (e e aigal
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Sl IS L) die ladays | Y sl A Al Aleall daw J 91 GISI L) aie
Al L) bl Alead) X
2 Al 5y gaally LS () 25 A LSl alall il 7 5l Sadll (g 13

0 1 799

b 1

r ™ . - . . )
Cpa S O S Ga (RS
Jugs s SR Jugs
person person person
g . — |
[(eois ] [ oo Cra (S
£ 5 5 £5
e N s
- daga Adaad

Olsie wxi New oY) | 0ailSige Gilse sa oK) 4aiiiall L) (e QIS 8 S
Ce A G s o) 130 Al Al ol sie s Al O siadl 5 i Al sl
Aauidl 38 ¢ g e S e 4R gy of 4y Al AK ¢

S ¢ daiid) A5l JA0a 33 a ge le) ja) =3 yha - ga Jlanid) Ly 13) 1 J) g

?dhdaét_w X

(virtual function) 4xa ol s Lasl 50 | 1 Ayl 1 il 52
A daa e S Bale) L o) oS
(casting) Jssas il , o 4

- 88 - a8 (e e aigal




den g0 QWIS dna p Java Language -Lilal 4zl

: (virtual function) 4 ol Al

Agiiall 45l d g bua s LS sale ) (S (S dpull) 438l 853 5 5o Alla 02
AauluY) Al 8 3 e gl Gudaill (Override) Jasius aiiiall 2l o s sy L
el AT s,

AR Al Gl g Al iy g2l g GOSN () sa Chang Le dpas 5 Al eledin) 2ic

. private ¥ static ¢S5 o) oSar Y Alall o3a

Al sl o Al s ad sl g o Al Jradd 3 g8 4R gl iale dla b
L Jadd 5k
(S=S A 6l A sa) Alall e xiud G s (SN Aas 5 Al

class Person

{

private String last_name;
private String first_name;
private int ID;

private String Address;
private String age;

public virtual woid Print()

{
System.out.println("Name :” + last_name + “,” + first_name);
System.out.println("ID:" + ID);
System.out.println("Address :” + Address );
System.out.println("age :” + age);
}
}
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class Teacher extends person

{

private String Ektisas;
private String Degree;
private float Bouns;

@override public void Print()

{
super.Print();
System.out.println("Etmahot - " + Ektisas);
System.out.println("Degree - " + Degree);
System.out.println("Bounus - " + Bouns);
}
}
class App
{
static void main()
{
Person pl=new Teacher (“Sami”, “Salih” =,5433434”...);
P1.Print();
}

2delall (g ¥l i LY sasly dluad 2 55k Sue wllin (3 0 o Liaf Ll 1 2
overloaded methods 131AJ) el 33 lay o Lo I 8g Lalies §)all explicit parameters  yal Lyl
iz ylall compiler @sn il jlisg 2o g Mbalall aling &ty @Vl yuas L1 Ledly laitl ety JBag

le il &y Lall explicit parameters 5 yaliall codlalall Gallatl Lads malipll dasn 5 e 2uuldl
231 L) Al & T s overload 45131 Jemeils polymorphism JLEs 2V saa (o 3,0 Ilia
o iylall LAY aa g sl Jad 143 6 palipall Lo 3 LT 2y lall sy oyl overload
U 2 L Sreaall Jalall g o sallad all 4oyl lis Al 2 5l early binding e sl
g gl s 5 e 8 (6T 2 LY compiler wanyall o)L Ll Leldsd o5 A1 deposit &2 pLall
] s virtual machine L) 0¥ ojle Uity other ;s ll 2 i Iale Coyun o) L byl dual

late binding 3Tl dagl 3V ey Lo V1 10 &l 3101yl il compiler e il
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: Derived 48idull 4dl) (e dd e N Base dwba) 48l e 43 90 Jigad

(casting)

el yadad el 93 (il (o 4Aiay Y AnlutY) 208N e pdsal) - 4R sall o AE)
. Agidal) Sl 850 g g

g5 (0 Mise A3 50 G pdisall -ad sl ysad 3k e AlSA da da (Say
128 S & 65 s AGLa 23 £ 53 e pdige — 43 5h ) AaluY) dadl)

Carn o st O a3 s e ) (Sae e S O A Jigad Jasal
Gl dplee, JB andll

038 (ganii g (415l Abuds B) AV ) yS5al] a5 g g o Jaai g s

s sall s Jisad e | s 0555 Laila laadsaill UpCasting delesd)
Lail 5 A Lails cdl g8 DownCasting Jisess Lo o Jawy) I disall
8 A G Al g 5 e QIS e Rl pdisall L ()5S0 A A b L
el G dass gm0

JGs

new Student(..);
new Employee(L);

Person pl
Person p2

Student 26ll p75i o IS e 5 45815 PErson g 55 e b Pl 5l
(Implicit Casting) (sexa J<5 o 5S Jgadll 13
A 3 ) seally 00585 plisall dysad Alee

Student S1 = (Student) p1;
Employee S1 = (Employee) p2;

gl s Student 4all & 53 e (AS e yh%5 4S15 person g 51 (e s pl sl
0585 O g Qe sadll Alee Student ¢ 55 (e dad ) 5l 5al) da g ga LiSay
Ot 8 G ) 4] AU a5 a1 ISy | (Expllicit Casting) g e JSi

. (DownCasting) (sexs 028
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Qi) Aglee % o Sy aiband 5 531 fnstanceof oY) il lalal) Axd

Person pl = new Student(...);
Student s1 = (Student) p1;

Person p2 = new Employee(...);
Employee s2 = (Employee) p2;

- JLia

s1, 82 < dgall s daaaa LN )
33 g2 sall (3l g — JIsall Jads f L
Student daiiall clial) JAls

- Jaeadll Aleay cUadlf Ll o) oS5 ol gSaall o oS

Person pl = new Student (....);
Employee s1 = (Employee) p1;

e P8 Glsie e yhn pl ydsall
.Employe€ o5 Student 4l
Al Jy il dulae o2

. instanceof ¥ ddaul s dysaill dulae Jid S Jani g 53 (andy oLl iy 13l

sl 08 il s ) QB 3

Person pl = new Student (...);
if ( p1 instanceof Student)
{
Student s1 = (Student) pi1;
s1.PrintStudent();

}

Person p2 = new Employee (...);
if ( p2 instanceof Employee)
{
Employee s2 = (Employee) p2;
s2.PrintEmployee();

ol 4 Student Ldl) (e ydise Lt
Aadll 30 ga 50 3ok — JIpa Jady
.Student

Sy Employee 4l (e 5o Latd
Ll 853 ga 50 (5uk — Jl s Jaid O

.Employee
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:Object 44l

, Super J) (Aali JSh Leleat s Wall 421 Wy j 5545 e 3 Le Object 4l
.Object 4l & yi i saaa 458 gl o b iae | ) areal]

e Ui i 31 e 5 Lgammy (30l — J)gall (e s 230 (5 5a3 o8
OIS s Ciay e Jsmall Lealasin) (Say Sl toString A1l Jie el

public boolean equals(©bject obj)

e Ol M (sl Ja asd Object 228l Jala dsuas A LadS Alall 238
Ol (g gad ands ST ASLELl A4l JA1 das (e Adl B0 (Baai | SN i

publictvirtual string ToString ()
Cre Adl) 22 (galai A4l ~u) 223 Object aagl) Jals dsaa > LaasS adlall oa

ERTSLR DX PG JTON | PN JUF IOZ R 1 SRTES RN RN 1| IV ENRRYAEN
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:Polymorphism JS&y) aaas b Jligm

OSay ) dsina e € Clhse e G0l Al Stack - al ) 6l Gada da) 5 clall
.Object 4l ¢ 55 (3o QS dual Hl Jala 0 345

sl z A Al I I Y Jay e 6l (LIFO) oansi 401 Lpdl [ Cag jaa 58 LS il )
:Stack 4l Gadail) dal 5 el

Stack() Ae 8 L)y s 4l les
bool Empty() A 48 B dal ) CilS 1Y) (true) M@ aad

(false) "eas™ Alal) aps Gl

Object Peek() O Al A) ot dal 1 Gl A gall CHlSl) s

. dual
Object Pop() . ot g Aol ml ) A 35 sl Gl g AT

void Push (Object item) Al )l N Al g oils Al

0l - Oilee Loy i Stack &l ga &5 MyStack &l (|
LAY
44,k MyStack g siof 4dal) Gt aulll clll o gh) | mulill 2l A
e A il Lo IR (45 50) e IS A AL 4n gl
Dbt A al N gl sall Hdgall adde a2 ASH e

1> e
1> e
1 v |l

(MyStack €9 cro cpmiolyJl) A3 suiall dlal Il A lall 42l )

L Ol dileal) (iST) GBaba s 2l Catye
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ISl (e Aal )l sliacl JS Ciay i aad Ll Canny | &) Jalo A1) uda (0
dal I AL s O g Y L Lgesh e A8 IS A s )
A Jaris o 2 5 Y
void Push (Object item )

Uasll & 5d) |, M) ahadd) b dsmaa puad) Shau¥) ekl (#

public static void main(String[] args)
{
(1) Stack s1
(2) Stack s2
(3) MyStack s3
(4) Mystack s4
(5) MyStack s5
(6) MysStack s6

new MyStack();

new Stack (s1);

new MyStack (sl1);
new Stack();

new MyStack();
(MyStack) s2;

public class MyStack extends Stack

{
public MyStack()
{
¥
public MyStack (MyStack myStack)
{
Stackitmp = new Stack();
while~("! myStack.empty() )
{
tmp.push (myStack.pop());
}
while (!tmp.empty())
{
Object obj = tmp.pop();
this.push (obj);
myStack.push (obj);
}
}
}
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public String toString()

{

String str = "";

MyStack tmp = new MyStack (this);
while ( ! tmp.empty() )

{

str += + tmp.pop() + ;

}

return str;

Java Language -Lilal 4zl

(v

(@

fama 5 jhulls 1 bl bl

@m&\w\@adﬁyﬁ@u@& JW\QJM,WJ&Z )M\@)A\j\}“

S1 sl disad dent o g OIS Anma el s Rsmaa 2 3 Jlaudl B el Y]

S1 el Jy) (Saall e IS Latie s MyStackrhadl ¢ 55 3358 Jadl )

Al Al Aleall Cia e LS

5l e AS, Jysaill dlee 03 a8 () S8 ¥ daiaia 2 4 Shadl 8 el Y
Llall 2l e MyStack 58 e sdise dde Hds dauluY)

O OIS JaY) I o saill dilee odgm a s 0 (S V| Aamaa e 6 k) bl V)

LD 2 e MyStack g5 oaddise ol sl Ll &l e QIS | Llall 238l ¢ 53
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Exception Handling

in - A i3 eigal




Q\;U'ﬁuﬁ" Z\A.Jh..a
Exception Handling

Qebaxd ) 53 Les gealing) 200 Aglee ol Uad Chgaal yiise g cliiny)
Al 3 4l o ALl Jgeadl) 3 Liaded 385 zeali ) Cilaglatl aglall Jualosil
) ead¥l e g ane e 3 ol (S ddall s2a 5 ApalaiaY) A Lgpdaat Lilal)
das Ciaal O (S gealindl () Cilaal saaa 48 JS (), Cus’ a0 (S

el Al WL jabas (e

Alaall ol 8 Uas o Uadl 138 5 Lo Uad Cugan o8 L) of Jsill aaiss 13
Jha o daidll Jia jalad)l e adaall Al7 4 <0 284Sl syntax error
%MCJBMM\GWLA\BJMY\JM\JH%MJL&_ILL’.AJ

i) 285 ety SO GUEREY) 108 Aadlee () el pall 2 ling eliin) isan dic
Agrpla b ) sy

L) Al e Al bl

syaa A0l ughs N Error codes  sUaa¥l sl aladin) JSULEe ol a6l
Lo el ) ol lee il o adiag lladl 45 8 coleliinY) dalladl
Ay e ST el s Sl il 5 ¢l

zabipdl L) Wladl gali ol ol oliia) Gigan die zigaill 13 i
Jadiy g Y] Caa gl QIS (55 JVM Al 8Y1 Glall 23 A1 5f program
LY ¢ gas Aaal 3 cl il a8 S 13
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Ball 41 U oSl ey ey el (8 galind) (e oSH oLi) a3 13)
M) e oo el 3 G AL QL) die s VM sl SEY)
aa s 1) SIL Cogaa sall LY ey o Say 3 exception handler
Aallaad S il gina Al o sy 53 £LEELY) gellaal STy 5 s ellaal
) e el ) gy iuY] pellae aa gy o] 1) oLELY)

1 Jlia

a4l am iyl 138 Ui 13) Gy Gansd] Uiy gl 0 o3 40D 5 gucall
(d) Pl Ay jha e Al g 40Y Aagardiy jhay 30

E® exceptions - ICreator - [EXCP1] _ =] %]
| [ Ble Edit Search Miew Project Build Took Configure Window Help mEE
| sHES t R0 | 4% %K B Rip|==]a .
IREBOB B4 £ AAALAAA A B BB BL 2 - |
- T public class EACEL -
E Woikspace 'exceplions’ 1 Piojec 2 { } ) i ) )
Fl"ﬁ excephions z public static void main(String args[])
- [5) EXCPLjava 5 int d=1;
i 5] Ewcepjava g int a=60-d:
i % Excend java 7 Systen.out . println{"a="+a);
©..[B] Exceptionsjava f Systen out _println("4fter Exception”):
9
a0
11

4 2]

- %

E- &8 ExCPL
o & main (String args(])

L

[2] Encep3 I [) Excep2 [2] ExcP I@ Enceplions

Proces=s conpleted.

fter Exception

vazs any key to continue...

Configuration: JDK versiom 1.3 <Default>

[ C, Program Files' Xinox Software', JCreator GE2001.exe

_ = 2
For Help, pess 1 inscato [ | bos | [ [
299 .- Cin - g e (avigal
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Lingis 13) AL 5 4 jiem Aad aliall sle ) &5 (S g gmalipll (i cpy D) JSEN 1
Oe daadle 138 5~y ey ll das i 3l 8 (compiler) as il o) 2 JSA
(sliiinl) (525 Und @llin aliydl 2 vie (S15 process completed  4leall
hel U5 any ol mdy sl (3 sl s e Cny 8 s e Al

Al

Exception in thread "main" java.lang.ArithmeticException:
/by zero at Excpl.main <Excpl.java:6>

O Jefys  ArithmeticException  Asadll (e Ui JAS o o 138
ald el yull Jals llae e Cany 35 (/by zero) ialle daudll s g Uaall

I exceptions - JCreator - [EXCP1] =] x|
| 1] Ble Edt Search Miew Project Build Jook Configure Window Help —8lx|

[ S EHES| R 2| 4% %% | B R | ==
B A AARAAALAALL B BD BL| L -

i=lgel=1 |
> * || T public class EXCF1 3
E Wik space 'ewceplions” 1 Projec 2 { ) ) ) ) )
F'ﬁ exceptians 3 public static void main(String arqgs[])
= = . 4 {
| _5 EN:FH:W.! C int d=0;
5l EwcepZ java 6 int a=60-d:
. % Excepd.java 7 Systen out _printlan("a="+a):;
..[5] Exceptions java B System._out .println(“After Exception™):
9 }-
10}
11
< [ ]
- X
[=-®® EXCPL

L % main (String args(])

<]
" Ewcepd | 1) Excep? 3] EXCPI I Exceplions

Configuration: JDE version 1.3 <Default:

" |Process conpleted.

= |C4 Program Files' Xinox Software’, ICreator ,GE2001.exe

xception in thread “main’ java.lang.Arit
at ERCP1._main{EBCP1.java:6}
ress any key to continue...
= 2
Fot Help, prese F1 Ln11,Col 3 DOS [~
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2 JBa

ABYI & 5 e maic (e 45K 48 ghian Ciy el Unpusy el o U JSEN
aan JSEl (e Bl | o peainll a8 dellay o paill 4@ cllac) s dagaiall
Acbiball =il ellac) o g daxaaa ) sy geali il

Ol dagtiy  a[2]=6  Aleal) dilia) ae gmabinall (udh Giw 4al (g2 JSa) oSl
Uaal Al el s deliall Jon 355 (8 gealiyall 25 (a8 g8 an gy ald el il
4l

Exception in thread "main" java.lang.ArrayIndexOutOfBoundException at
Excpl.main <Excp3.java:9>

ArrayIndexOutOfBoundException dlsadll ¢y oLEINT (S G oy 128

I exceptions - JCreator - [Excep3] =12 x|

| 1] Ble Edit Search Yiew Project Buld Took Configure Mindow Help mEE
| sE@S| iR 0| 45K B Rip == .
BEBOE R ALAAALLSAALA BBBIBL |2 -
- x 1 public class Excepl j
E Walkspace 'exceplions” 1 Projec 2 { ) ) ) ) )
F‘ﬁ sxceplions k| public static void main(String arqgs[])
i [B) EXCP1.java é
E] Excepl.java & int a[]=new int[2]:
L] Excepdjava 7 a[0]=2:
. E] Excepbions.java g a[1]=4
10
11 System._out . println("a[0]="+a[0]):
J.% } System.out . println("al[l]="+a[l]):
d
1| Ji| 14}

I 3

= lﬁ Excep3
- % main {String args[])

[1) Excep3 [ Excen2 | [7) EXCP1 [[2] Exceptions

i Configuration: JDE wversion 1.3 ¢Default>

Proces=s conpleted.

e, Program Files' Xinox Software' ICreator GE2001.e4e

L [B]=2 =
all1=4
Press any key to continue...
=
=l D
Fot Hedp, press F1 Ln9. Col4 DOS =
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0 el ) A g a0 B8 il A1 e e Candl iy ol o

I® exceptions - ICreator - [Excep3] & ]
| ] Fle Edit Search Wiew Project Buld ook Gonfigure Window Help =R
(1D SHES| ) B9 4% %% AW Bp|== 0 .
[EEEoB|® AL ALALAAAA B BB B . |
: s = 1 public class Excep3 ZI
Woikspace 'sxceptions’ 1 Piojec 2 { ) ) i ) )
FI--@ exceptions 3 public static void main(String args[])
i [Z) EXCPjava E
i 5] Excepjava 6 int all=nev int[2]:
L2 Excepdjava 7 a[0]=2:
LE ane i B afl]=4:
|E] Excephons java 3 a[2]=ﬁr
10
11 System _out _println{"al[0]="+a[0])
12 System . out _println({"al[l]="+a[l])
13 System.out println(“al2]="+al[2])
| | x| 14
o p
- X
= Excepd
- % main (String args[])
<] LI‘I
[+ Excep3 2] Excep2 | [3] EXCP1 | [1] Exceptions
,: Configuration: JDK wversion 1.3 <Default:
Process conpleted.
:'TE:"-_Prngram Files' Xinox Software’, ICreator’ GE2001.exe
xception in thread “main" java.lang.ArraylndexOutOfBoundsException -
at Excep3.main{Excepl.java:9>
ress any key to continue. .. ﬂ
|
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Exception Types  <leliiud) £ il

L) 4ol Lt yra (o g leliin) g sl (p el @llin () s A8 ALY (ha
dad IS5 classes Jibad o llall 8 Cleliuy) gld clid o o oS5 Ll

Ll a8l & 3 Jilasll o2 & g LY (e g s aidl class

Exception subclass et s 4l oda (5 55 lie j3 158 251y Throwable

s javadang Aeall & Basa e Jiladll o Error subclass
program related —zeebi b 83 il al ol liuy) Caiali de @l Jiladll
C VM dpza ) 5y G AL ADe il o ol

Exception 4sll due &l Gl any Chiay JU J saall

ArithmaticException

A1, s, 4 o3 e il I
o, e danill 4 slan Jie Gyl

ArraylndexOutOfBoundsException

aglna Cany 45al) s2a (ha (o) )
(25350 ne) Glma s

ClassNotFoundException

2] e iy 401 03 (e 7 el <))
Blgage e A3 Cila Jrend I Jgeaasl

FileNotFoundException

2] Jlae iy 401 03 (e 7 iall <))
I e gt il

IOEXxception

Uad Caay 4l o8 (ye ;i) o3l<1)
A8 aa gig 2l Al ol Jlaa) dlae oL Lle
Ay Uadl) Caatl 2540 o3a (e duc

NullPointerException

A g oy 408l 038 (e 7 ikal) S
A e 4l Gl IS paaie 48 )k ele i
null reference ¢S Y
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Exception Handling In java Bl & cisliiny) dadlaa
D s Slaaill (40 e pena alatinly WAl A1) 8 oUadY) dallas o
try block
b- catch blocks
c- finally block
d- throw statement
throws clause

QD
1

D
1

try...catch finally;blocks : ¥l

4 Gy o)) Jaing ) malinll e e adl paadl try dadsalillall 4 s
dallas 455k aasil JST 5 catch dslad 3 8lw o jadlM3s ahy o) s Uad
s finally dalei catch dalei AT aily o i) (e dadgid) &) Y
oLl Caa o Hhaill (ks 2288 Camg alipall (ale S sl andiu o 4y )LEa)
Gl LY e Jalaill alall JS8l) ()5S0 Ll iCany ol ol try dalsd ¢ 3 &
: IS sl 23

try
// Tested statements

catch ( ExceptionType 1 s exobl)
// exception handler for ExceptionTypel

catch ( ExceptionType 2  exob2)
// exception/handler for ExceptionType2

finally
// Statements that must be executed
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: 3 Jua

e 85 b Jlie (8 dn b o3 ) (e ) e | gralipdl udd (i U (<20
hel laie &Goa 3 ArjthmaticException  sLiiuwy) dallaas 23y JS4)
Gt ) Jaall ol giaY eV l-dalaill alasiuly Glld ahyg 4y jhin dad d Hlidl
A i LN -

try
int d=0;
int a=60/d;

D SIS LY e g sl 13a allad ) catch Aeplad Gl agiy

catch (ArithmeticException e)
System.out.println("divide by zero");
System.out.println(e.getMessage());

e S L) a8 e A0TAed) Agae s, Ul
g malipll (A LW B Al e Sl &35 ArithmaticException
alae (A alind) s Julod JWSI 238 10 b 8 ol Gidas gllas
divide by Al el 137581 8 I oillea o 5 siny o3 LY

s e LW GilSTgmay Al ALl by 14 Hhall S458 5 zero
16 b (8 3 pilse Zellaall aith Al dleal) 388 o3 llaall 285 2205 /by Zero

Asanda dead bl el o35 After Exception Handling Al i jlelsy

sy JSEN 13 By | Bl e 8 4 pd a3 (o) gy (e (i 300N 5 suall
ve das Al ArraylndexOutOfBoundsException  sUiwY) dslles
try  e¥) alaaiuly cliiny) LiEl 23y | 6 dad g[2] ddsiadl jaic glhacl
SIS LY 8 o S Jaall o) ginY
try
a[0]=2;

a[1]=4;
a[2]=6;
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I™ exceptions - JCreator - [Excep2] =S
| D) Bl Edt Search Wew Pojct Buld Toos Configue Window Hp _[a;|x]
A SHES| B[ 6% %% B w Ripl==
[REGEE R A AALALAAAA B BR B | .

ab .

s 1 public class Excep? zl
E Wailkspace 'ewceplions” 1 Projec 2 ) ) ) ) )
FI--@ excephions i public static void main(String args[])
I [2) EXCPjava 5 try
i E] Excepliava 6 {
=] Excepldjava 7 int d=0;
=] Exceplions.java B int a=60-d;
g 3
10 catch (ArithmeticException =)
11 {
12 System.out .println("divide by zero"):
13 Systen.out println{e.getMessage()):
1| I U }
15
- 16 System.out .println( "After Exception Handling"):
17
=% Excep2 L8}
- % main (String args[])
=
< LI‘I
Excepd 1) Ewcen? |1 EXCPI [ [3] Exceplions

T Configuration: JDE version 1.3 <Default:
Process coanpleted.
by zero
fter Exception Handling
| vess any key to continue..._ ;I LI_
ArrayIndexOutOfBoundsException= sliiuy) dalles oi 4310 3 ) gpall
Band a[2] 4siadl juaic slhci e
I exceptions - JCreator - [Excep3 *] =] x|
||J—.] File Edit Search Yew Project Build Tooks Configure Window Help =181

@@ PR %A% A R ==
EEnoB| R A A4ALAAAAAA B DR BL s .

asb

*

-

- x

! public class Excepl g
E ‘Workzpace ‘excephions’ 1 Figjec 2 { . ) ) . .
=45 encepiions i public static void main(String args[])
E EXCPT':‘““ 5 int af]=new int[2];
Excep? java G try
i Excepl java 7 {
*--/5) Excepbons java g ;EH:E'
10 al2]=6;
11 3
12 catch {ArrayIndexOutQf BoundsException e)
13 {
I | » 14 Systemn . out _println{“Array Index out of bounds. |
£ Sl | s
16 finally
- X 17 )
= ‘T'J Excepd ig Systen.out _println{"The code here must be execu
- % main (String args(]) 20
21} -
[] J r
[ ) .
(9] Excepa= [[2] Excep2 | ] EXCP1 | 2] Excepions
:: Configquration: JDK wersion 1.3 <Default:
Process completed.
yProgram Files' Xinox Software' ICreator'GE2001.exe
he code here must be executed
Press any key to continue... ;l pl

- 106 - oo GRS (uise (adigall




dg 50 LS A Java Language -Léal) sl

catch Y a5 ArraylndexOutOfBoundsException  ¢liiuY! dallaal
;g;tﬂts

catch (ArrayIndexOutOfBoundsException e)
System.out.println("Array Index out of bounds.."+ e);

zabiod) ¢ 5 el sia) (S aS ALY finally e aladial o gali yll 1aa A
Nl L) Gias o) s try eV 2ay o2l Gy (53)

A Cua dagaia 48y ylay o2t &5 48l aa Bl I3 8 i ) 13 2wty
e 02 Ty o LY pllae e Candl Q35 10 Lhaad) ddtiae LY Lalal)
A A 4l=YL Array Index out of bounds  Alusll Jlela) a3 asdg 12 sl
a2y &5 java.lang.ArraulndexOutofBoundsException. s& s (€) (S ga Le ging
ALl el 5 s Alatl) 43353 il o 3 B 3 el

The code here must be executed

| 1) Bile Edit Search iew Project Buld Tooks Configure Window Help = IR
[ S HT&| B || 4% %% Me o Bop|==|
AAAREALAAAA B BB BL-| L .

|BmEGE
s 1 class Excepd Z'
E Woikspace 'ewceplions’ 1 Pigjec 2 ) ) ) )
pﬁ sxceplions i lic static wvoid main(String args[])
5] EXCP1.java 5 int all=nev int[2];
|E] Excepliava 6 try
2] Excep3java 7 {
. E] Exceptions java 8 al0]=2
9 all]=4
10 s al2]=6
11 }
12 catch (ArrayIndexOutOfBoundsErception e)
13 {
14 Syster . out .println{"Array Index out of bounds, . "+ e};
4 |3l |45 }
16 finally
a ® 17
. B . . wy
EL I]:g Systen.out.println({"The code here nust be executed");
‘o 4y main (String args(]) 20
21 -
|4 IC
) Excepa [ Excep2 |[2] EXCP1 | 2] Exceplions
5: ——————————————————On f igquration: JDK version 1.3 <(Defaulti————cmee e e e e e
Frocess comnpleted.
[=]C:\Program Files' Xinox Software’, JCreator GE2001.exe
he code here must be executed -
'vess any key to continue..._
wl Y
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e LY 8 Cand ) Alaad) lad) ary GBlad) el s (e A8 5 ) seall
e yadl 138 25 o 43 Wle LS LS finally oY) Jals dleadl 25 25 45) aai

Y ol eliial @llia (IS o) gus galill (e

el 13 ol gia) Sad malindl (pe e g 8 elia) (e ST Cigan aBgldie
SS catch el elld a3 ol i) (g Aaliaall ¢ ) ) LY try YU

Al il el o) 5l e Lo 55l Leia
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Interfaces - «lgal gl

Abstract Class in java Wlal) 4y 8a sl 4ddl)
salbadll e (Dled "Java Abstract classes” Wlall 3 sl coliall aadius
Jile 438 585 o oS Y 3asmall &4l "sybclasses” due all ciball AS yidll
s AY) Gl "syperclass” 48 sdiall 44l Lgiia 53 V) Lewladin) (Sar Y "Instance”
abstract " 53 yaall AalSIL 53 jaall L) oy pad 2y 33 yaal) 5l (48 3aa) U

Jind 3axaae Ao 8 il apanai o Al 58 6l 30 el il 2038 5 "keyword

Sinheritance tree" 431 sl 3 yad

oalbadll Caal ) Jis gsad Olppadas Al (Say oAl A6l Jie
Bame Al Koy Al Loy ol oS S @lel al) caa A il
implementation” 2l e g8iai Y ) 3kl Jadi o "abstract class”
A oY) Gy "abstraCt methods” Aax sl Alallds Hlally oda e
dadll calS 1Y) AlS e Y "semicolon” ™" Adastie dlalyy Ay il 4y Ll
O g (g sl ol Lilaall o) s "abstract methods” 33 yae 48 )k sl el
a2281) "abstract/methods” 4 adll 48, Hhall a2afus 5 50 jase 458S ALalS Q) (las
cladll o 6S o oSy Y Mabstract methods” 2_aall geiall i Al Ll 3 ga
bl ledll ikl 58 68 gy ¢ due B S ) 65 6S o s el 82l
aae 281 gl el Al ol oSy Jall dxpday 5 "abstract methods" 4a il
A48k aead 28 GISH 6 ) oy subclasses” Al de b il J8 (g

"abstract method" s adll J) -3 yhall Maii j3 il dae j3 408 (L&) ) 2 UaS
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e\.d‘ m);ﬂ\ dﬁA.\j AP L aaas (‘;3.1 u\ "Vehicle" — (b 33 yaa 454l OSan g
e 13 56 Y Al e Minstances” <O BIA o LS Vehicle" J& Al o]

abstract class Vehicle

{

int numofGears;
String color;
abstract boolean hasDiskBrake();

abstract int getNoofGears();

D8 yae 408K yiied "shape" JS& (cand A e Jls

abstract class Shape

{
public String color;
public Shape()
{
}
public void, set€olor(String c)
{
color = c;
}
public String getColor()
{
return color;
}
abstract public double area();
}
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Lghad au ) (e (ST a3 e 43S "shapes” dele JISAT ) 2ds Liayl LS
IS ST ¢ Gkl s S jisiall Jsiall Gians Led JSGY) pen ¢ &l cllliag il 5o
058 b e 83 &) (5 Hhall 5 Jiall e 2 dalle Jall Aagaday ¢ Lia aal g
st 2a s Y ATY 53y A5l 028 (Olely oy Al Gailadll iy IS5 JS
Clilie Cileo je Jio A galddl JKEYI Lid allia oS of (Kar ale JSE Jiag

) Alsag
public class Point extends Shape
{
static int x, y;
public Point()
{
X = 0;
y = 0;
}
public double area()
{
return 0;
}
public double perimeteri)
{
return 0;
}
public static veid print()
{
Systemsout.println("point: " + x + "," + y);
}
ublic "static void main(String args
? ( g args[]) Output
Point p = new Point(); point: 0, 0
p.print();
}
}

138 33 yae (35S O (S Y Leisd ¢ "Point" ddads (S eLaS) Jal e ¢ adl Jaay
A 25l 8 e 23 O angy "Shape" JS& 4l 32 aal) malidl JS o m

"Point"
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"abstract method" s sss Alls - 44 )l JS0 Sl Lo 3 &l G el of o
OGS Jially s 3 e Lol (5 585 o gas L Aol 2380 51 ¢ 33 yaal) 48 gitial) 42l

Aoy yail) 4l alall JAN aladiuly (5 Al clls oL o )
Badata Al g aladiul e )Ml aae ga 33 jaall Gl aladiu) A el sl

A A8 A 1 Leiay Y ATle 5o jae A0 (e A8 il Ladie ¢

Java Interface Bl 43l cilgal gl
7 cilgal sl 1ilal
Aga sall QLK dak ) Cilaly (ape il dn) 55 AlSe (i jas

t Aoy Al

Ladl s &g ) gl 4 e il Sadl JS 2adz o4 asiial 2l 43 ) o)) dlee Caany
Gob — Jlg i o L il el G Zlisd VAN ey 8 J)s) gaes
e Aadll soaae A J10 L 0550 o)) 6 e dala

' Jba
Base
| |
Derived1 Derived?
i i
Derived11 Derived12 Derived13 Derived21 Derived2?2 Derived23
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(iSH) s5a5 O Wy 3 Derived21 — 5 Derived11, Derived13 <!l ()] (a yids
CHTML cilaion JS6 e L84S e slaall de i (pSas A&y -l Ll
L ANAN-AG) Hhall o2 ani o)) 5 ,AY) @bl e dala Y oSl

 Jls clal ,58

sl amen Y, ihie da 058 o (Sa ¥ Base 44l & Alall oda s
Ay lall — Al s Jaxiads O agiSay 5 AY)

il e Jan s o5 Al — 8 5L 83 Ly sy oAl Base 2ol oSay

&) )5l acxi Y Lladl Ax oY 4d) o & 55 Derived21 — 5 Derivéd1l, Derived13

. "Multiple Tnheritance" 2a=%all

2535alS) s arhdd )y Jals Baga LA (e Ao sana ) AS 1Y)
oAl Al ha) v Y Ly Aee 35k -l 245 e (A8 dsdall
00 J)sall o2a 2 e el daadill s (uds JAID 33 53 90 L)l A
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= 45U i)
 Lebe Jsall (e e oS iy yad ) ling daals 5 A0S 5 10Y i o Asa il

) cpaty Gl Lo JS | 3l — jemlae Juality 3l e JS — Teacher
el 4 5 edll 3 a Vb Gl L S5 paladl 13

13ed il oK paaty (3lathy e S Qldall Jualshy (3% e JS — Student
Al Gledlally (Blady Lo JS 5 il

Opaly Bl L JS ) (nalas debie) ) Joalély 3laty Lo S5 — Trainer
anall 4 5 ¢l 3 a0 Glaiy Le (S5 2l 13g] panaill

L (el o ~) 8|

] P

A

Trainer

Teacher Student

? Trainer &) ¢e 13 oS!

adll ¢y Leady Teacher 4l ¢ y3 Trainer 4l o) g8 Jg¥) Juadal)

— 5 Trainer is a Teacher _alae Laajl s 5l 58 amidll Y | Student
. Trainer is a Student

Ll e " e Boal lua™ 45kl — Al &y Trainer 4l Al o2 &
. Student 43l (e "Gladlal) Aallaa" 45y ylall — ANl & 3 5 Teacher
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Teacher

ZIE.

Student

/_’IL

Trainer
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el el adpdas (S Y Jlaay) 1
3aaeiall 431 ) gl ac 23 Y Gl o Cas
"Multiple Inheritance"

Student 4dll Jia person 43l & yi Trainer Ayl sa 1 (SN Jlaiay)

. Teacher 4:l)

?

Person -
&
Teacher Trainer Student

Gabaii Cargdl 1 " jed al Clua” Ay I S5 a5 4SS Ll raal Lagla
ot 5 sA] A Wl s Ll | Trainer 2580l Jala Liay) s Teacher 4l Jala
aadl) Jata Leay 5 Student 4l J20a abati Co g Al "cladlall Aallaa Ally ) S5

. Trainer

O iyl o3 Uy 3ok - Ul SIS Qi 8 251550 (e Cing)
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lazic Teacher 4l 5 Student 4l & 55 Trainer 448l o sa 1 EJEN Jlaial)

LS8 08 Jlse LIS
Person .: Person .:
% T
Teacher Student
Teacher Student
jtalney Trainer

MJ,}CM,JJH\@MLAJ

- (Interface) gl sl Jaains JSUiall 038 Jial ua da placy

e

e 8 el Jleaiuly BN inheritance” &), 4l ASha Ja o bl &
generic " Al Wl yaaihAeal s aladiul Ky interfaces” e sl
Clgal gl dgal ol 4 ja cliplaill aaail ST o 33 jm 428 S5 (e "template
3adll 5 Saaly s W) "method" @medl e (Dley) ki aaad
V) Jsaall o' hasd s gia o (S ¢("implicitly public and abstract”
< =3 ("implicitly public static final" 4l ¢ 4le ¢ Al ¢ A o
Y oda Jie 33 jme 438] dgaly Minterface" dgals Al AN s fay dgal )
"instantiated" & Jiie £l Say

saa) 5 dgal s Dleal ol maad die gy maw "Multiple Inheritance” s2aaiall 45) ) 5l
&), "Multiple Inheritance” acxi ¥ Wla I 4l dealy ) xia o) oS
el sl e el 2d 5 Baa) 9 48 "extend"” 2k Gl e LgiST 5 ¢ 32024l
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O cind Agal sl zalidll (J)5) gaen Ca0ad ¥ dgal sl Gadad ) Aadl) il 13
Y e Al Ll B Lkl () ag malial) Gliad 5 83 ma Lele) o
83 yaall 48l e Gaxtia

"interface" JS& aub dgal sl Jie L Lad 1 dh.d\

interface Shape

{
public double area();

public double volume();

"Shape interface” JS&ll agal gl Gaukas Al "Point class" ddads 4dl) oLl 2 o

public class Point implements Shape

{

static int x, y;

public Point() {
X =0; y=0;
}

public double area() {
return 9;

}
public double volume() {

return 0,

}
public static void print()

{
}

public static void main(String args[])

{

System.out.println("point: " + x + "," + y);

Point p = new Point();
p.print();

}

das p Al Jleidh o AY K8 il ol Ka Jilae i e
e JSG dgal 5 AW 8y yha (e "interface programming”
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4w 38 (4 ym "java interfaces program” Wla Cleal ol mali b Ladg
s "interface programming” 4¢a!

_SJ‘).A.AZC\A(‘;@_LQBJA\‘B Qb&é].}&_ﬂ.gé‘jj\wzu‘x_\aﬁobd\@u\

suaad a3 (oAl rgiall lali)glad Aai 8 AL A3l 8 toString @eiell 1 ddaadl
Lo (S5 Agalsll aie cilillaia 5 C1 5 B1 <l "Object” (AS (oand 408 4
cale] DT 45l o ¢ 12 dgal sl Gubil maliall 28S (o oty 058 HD1 AW

RIS

L

zeiall 138 oY "compilation” el Jasaill lee” 8 Uad "j1 method 12" il
Sl B3 s e il 1Y) 12 L AN Clgal bl a Basly 6l Sl 11 A Ol A
day 11 dgalsh) doma ol "downcast" s JEl ol il oy Lo gl Jusdll
Ja3 5 ¢ "il.methodAl" e el lewdi ASEall ali )l & jelad LS S
downcast” Jash IV dasaills (s L ) Jensall 315k (e L)

o sl

Mia o) 520 Y "Object’s G 44ll meie s 53 toString() geell (oot Laxic
O S 4 gl 5 "Object” IS (e i A%l dealy IS O Jliiels Ak
h palall gubill cilalial ae il sl y8Y) toString() st

((C1) O1). methodl1 ()

el By 8 ClassCastException & oS5 ¢ mali oaen dissd U
Aiay ¥ "laBY)" agil V) C1 ae 4dle 5l Lzl d B1 oY 13 "runtime”
LAY laaly clasYI A @

i g g gl ¢ e aa e Ao Alma dgaly mee eledin) A Ladie
g JISE i s 138 D) K 1 L) & Lgie ) AL i () S

bl dia 5 Cileal ) ) 1aliu) "runtime polymorphism® Jill
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interface Il

{
void methodI1l(); // public static by default
}
interface I2 extends Il
{
void methodI2(); // public static by default
}
class Al
{
public String methodA1()
{
String strAl = "I am in methodAl of class Al";
return strAl;
}
public String toString()
{
return "toString() method of class/Al";
}
}

class Bl extends Al implements. I2

{
public void methodI1()
{
System.out.ppintln("I am in methodIl of class B1");
}
public void“methodI2()
{
System.out.println("I am in methodI2 of class B1l");
}
}
class C1 implements I2
{
public void methodI1()
{
System.out.println("I am in methodIl of class C1");
}
public void methodI2()
{
System.out.println("I am in methodI2 of class C1");
}
}
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// Note that the class is declared as abstract as it does not
// satisfy the interface contract
abstract class D1 implements I2

{

public void methodI1()

{

}

//This class does not implement methodI2() hence declared abstract.

public class InterFaceEx

{
public static void main(String[] args)
{
I1 i1 = new B1();
il.methodI1(); // OK as methodIl is presént in B1
//il.methodI2(); Compilation error as/methodI2 not present in I1
//Casting to convert the type of the reference from type I1 to type I2
((I2) il1).methodI2();
I2 i2 = new B1();
i2.methodI1(); //.OK
i2.methodI2(); »// OK
//Does not Compilesas methodAl() not present in interface reference I1
//String var_=+il.methodA1();
//Hence Il*requires a cast to invoke methodAl
String var2 = ((Al) il).methodAl1();
System.out.println("var2 : " + var2);
String var3 = ((B1) il).methodA1();
System.out.println("var3 : " + var3);
String vard = il.toString();
System.out.println("var4 : " + var4d);
String var5 = i2.toString();
System.out.println("var5 : " + var5);
I1 i3 = new C1();
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String var6é = i3.toString();

// It prints the Object toString() method
System.out.println("varé : " + var6);

Object ol = new B1();
// ol.methodI1(); does not compile as Object class does not define
// methodI1()

// To solve the probelm we need to downcast ol reference. We can do it
// in the following 4 ways

((I1) o1).methodI1(); // 1
((I2) o01).methodI1l(); // 2
((B1) o01).methodI1(); // 3
/*
Bl does not have any relationship with C1 except they are "siblings".

Well, you can't cast siblings into one another.
*/

// ((Cl)ol).methodI1(); Produces a ClassCastException

Output

I am in methodIl of class Bl
I am in methodI2 of c¢lass Bl
I am in methodIl“of class Bl
I am in methodI2 of class Bl

var2 : I am in methodAl of class Al
var3 : I am in methodAl of class Al
vard : toString() method of class Al
var5 : toString() method of class Al
varé : Cl@l9edii

I am in methodIl of class Bl

I am in methodIl of class Bl

I am in methodIl of class Bl
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clga) gl Basatia 4d)
[(interface ) leal s sac & yi ) LeiSay (81 Jadh (g Al saal 5 408 43 ) 5 LgiSay 48
leal sl Jals cdse Sl Ll — J1sall JS Gk Lo can 45 50 4240

public interface IPrint

¢ void Print();
}
public interface IMath
{
int Sum();
float Avg();
}

public class Sample implements IPrintl,IMath
{

private int m_Numil;

private int m_Num2;

private int m_Num3;

public Sample()

{
}
public Sample(int nl,int.n2,int n3)
{
m_Numl = nil;
m_Num2 =:n2;
m_Num3 = n3; _
} IPrint -J Guks

@Overridé public void Print()

{
System.out.println("numl="+ m_Numl + " num2=" + m_Num2 +
" num3=" + m_Num3);
¥
/[ IMath - Guke ]
@Override public int Sum()
{

return m_Numl+m_Num2+m_Num3;

} %[ IMath dloulm]

@Override public float Avg()
{

}

return (float)Sum()/3;

-123 - Caad - IS i ge (uigal)




. w

den g0 QWIS dna p Java Language -Lilal 4zl

class App
{
public static void main(String[] args)
{
Sample s = new Sample(1,2,4);
s.Print();

"+ s.Sum());
"+ s.Avg());

System.out.println ("sum
System.out.println ("avg

Jala cand ) Gkl — Jhsall JS Gadai Legle cany 45 ) 511480 U S5 LS
O 438y Ty gl a1 2l (e ydipe — 45 5 L e 3 il s | cilgal )
(polymorphism) 45 fholidll e (A Je iy

IPrint p = new Sample();

Imath m = new Sample();

,Sample 45} 3 53 s sl PriftAllall i e xivs o)) apdaii pdigall ddaud 5
Avg Lals Sim Al Lis exivs of mlind m - _digell ddaud 5

S of A0 Base” deuladl 2l e 8%, polymorphism JWSEY) saxs ase
L lga) ) Lyl L msia Derived 4) 5l 43l (e S e

: J s
OV sie Gt ligal o) (81 cpialiia cpiea) g Aima 438 G 5 131 Chasy 13k
fadlall el aliiia

STTEN A IPREGELEN PR R R i O RTY
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allall ol 8
Al s Wl )y s public g o oSS
. (virtual function) 4sma 5 1S 0S¢ g Alall 5da5 2

public interface IPrintl
{
void Print();
}
public interface IPrint2
{
void Print();
}
class Sample:IPrintl,IPrint2
{ peldlay | (igal s & 5 Samiple 4l
private int m_Num; 2 4gldie ) gl oy glic
public Sample()
{
}
public Sample(int num)
{ i
this.m_Num = num; dS a3 dllall oa Allall gk
} s ) sie g S Cileal
@0verride public void Print() Print
{
System.out.println(num = " + m_Num);
}
}
class Application
{
static void main(string[] args)
A e Al Blaliall
Samplg S = new §amp1e(33); casting Jissill Ll
((IPrintl)s).Print();
((IPrint2)s).Print();
IPrintl il = new Sample(12);
i1.Print(); . ] .
e Ch Printl g s (e 43 5
IPrint2 i2 = new Sample(13); APrint (4 3352 sall JI 5l
i2.Print();
}
}
num = 33
num = ig
num =
num = 13 GAL’)'MCM\
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L Al algal o algalg 45y Ao Jha

//Filename: Sports.java

public interface Sports

{
public void setHomeTeam(String name);
public void setVisitingTeam(String name);

}

//Filename: Football.java
public interface Football extends Sports

{
public void homeTeamScored(int points);
public void visitingTeamScored(int points);
public void endOfQuarter(int quarter);

}

//Filename: Hockey.java
public interface Hockey extends Sports

{
public void homeGoalScored();
public void visitingGoalScored();
public void endOfPeriod(int period);
public void overtimePeriod(int ot);
}

o relealll e b bl ey
lezle )5l dgal il & i Al Adalh | SIS ) g Al Agal s S ol (Sas 4gal
51 W5 4 5 ) sal) LS e 5l (Al J)sall apen Baka

Sports
Football
Hockey - setHomeTeam
setVisitingTeam
+ homeTeamScored
Inherit class Z;Z;\Es:g::?cored
3 P sall aaea GGkt Ua Lile
e 9<’\)ﬂ' il i —<<< homeGoalScored
Sl g visitingGoalScored
endOfPeriod
overtimePeriod
N
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;léL;J\aiiééélaé;yiil\c&L@qptgﬂ gar Ao il

e sl o3 3 5a 55508 Al 2a gy Cilgal gl (e e gana Lelaly (g 5at Lilall 45
s aie J)sall (lamy (Gaadaly L 30 Al

: Comparable 4gal sl — J ¥ Jéal)
A1) iy Caya dgal )

@Override public int compareTo(Object 0)
dalide i (pe )| Al s e S G A e Jamy o583 Ol ANl 028 Caaa
L AS yidie At 48 o (S
compareTo Al Guli e i deal dled' 5 &J\ <lal) JS

e%\}‘o&dﬁ.‘u‘;\a
a8 e a5 & ill, i e LS Caiai () 2y 5 Ladie

(e Ae sene o Bole Ay, Arfays/d List & s (e 4 Ty Lilal) 42
g e 0 S e 5855 I 5l

SIS a5 1, St A1 Ll (¢ a8 oil) (e (e 35 5 US
Arrays.sort() Sl Collections.sort() ks  jma ciws

public class Person_implements Comparable
{

private int person_id;

private String name;

/**
* Compare current person with specified person
* return zero if person_id for both person is same
* peturn negative if current person_id is less than specified one
*return positive if specified person_id is greater than specified one
*/
@Override public int compareTo(Object o)
{
Person p = (Person) o;
return this.person_id - o.person_id ;
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public class Circle implements Comparable<Object>
{

private int m_X;

private int m_Y;

private int m_R;

public Circle()

{
}
public Circle(int m_X, int m_Y, int m_R)
{
this.m_
this.m_
this.m_|

}
public Circle(Circle c1)

{
this.m_
this.m_
this.m_|
}

= m_X
= m_Y
m_R;

= M_R,

.
I
.

-

o < X

cl.m_X;
cl.m_Y;
cl.m_R;

o < X
nn

public void Print()
{
System.out.println("x =" +m_X + " y=" + m_Y);
System.out.printIn("radius =" + m_R);
}
public double CalcArea(y)
{
double x = (Math'PI * (Math.pow(m_R,2)));
return Xx;

}
public doublesCalcPerimeter()

{
}

// Comparable implementation
@Override public int compareTo(Object obj)

{

return (double)(2 * Math.PI * m_R);

Circle ¢ = null; Al s

if(obj instanceof Circle) Comparable.CompareTo(Object)
c = (Circle)obj;

else
return 1;
return this.m_R - c.m_R;
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class App

{ .Circles (4 shan ¢l ]
static void main(String[] args)
{

Random rnd = new Random();
Circle[] arr = new Circle[10];

for(int i=@; i<10 ;i++)

{
int x1 = rnd.nextInt(200) ;
int y1 = rnd.nextInt(200) ;
int z1 = rnd.nextInt(200) ;
arr[i] = new Circle( x1, y1, z1);
}

System.out.println("Unsorted array."); Al { i L
fzr(clrcle o : arr) castingdisail ials

System.out.println(o.CalcArea());

}
Arrays.sort(arr);
. dclibll 2 46y )k
System.out.println("Sorted Array.");
for (int i=@; i< 10 ; i++)
{

if ( arr[i] instanceof Circle)
System.out.println( ((Circle)arr[i]).CalcArea() ) ;
}

}

Ajlaall Al Galdelgle ay 13ds | Comparable 4galsll & Circle  4adll
Comparable.compareTo(Object obj)

(Al L2 il 5o 3 I this O, GEOS G A jlay a 58 o Al Aiks
. (Obj) Al olalis (M) AN (g

O5Ss O 4iSa) Ll Gl IS 61 e (5% o) S0 AN Object & 55 (e o S 12

. Object &l & i il mwea GY (26 48 5l
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.....

A5 el 8 ol ket

if(obj instanceof Circle)

- AN sl e 6K dg Hlall ANl (e alad) dal)
0 0o ST aae ¢S5 Balaall daill - O SN e LS this QIS S 1)
0 OS5 Bl Aagdll - obj ASD slsa this AN S 1)

0 e el 2o () 5S5 3alaall dagdll - Obj SN (e sl this sl S 1)

Al Circle g8 o QW Adgdias Caual Arrays.Sort(arr) Al
S Circle.compareTo(Object) allall ae (Jexiuid) 2eluis Arrays.Sort(arr)
ddae A1 e ol a0 Al o280 80CrCle o (il (4l o g8

(ascending) sa=lai sl (Descending) )l Ciial ¢ 5 gl a5 Caiatl

- Y AlKa Jall

Ul e de gena, YhalDaS | Juaill 138 Ay 3,83 SN Jisadl N agas
~J) 52 2 oAl dsbiall 3 g 5allS) an anadd an y JA00 53 g all
) i JAR B2 53 50 Lyl o Al s AT il Jla) 2 i Y Lai | Aa § )k
08 JIsall o2a 2% e o jell Jaglaail

Derived1l, — <l SOEN 55 dealy G, Glealy daulp 058 dal)
A e e OS5 el A8 ke Ay 7 1% Derived21 — s Derived13

LAY bl al
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lterator<T> , Iterable<T> <igalsll — 2 Jua

% MMM d@...n‘}f\ 3\3.1)}:3\ 2 Gl e (9aahy Lﬁm for Y Jlazin
.casting duss3 Alead dala ¥ Al cilllsy @l

. g;tﬂ\JF;ﬂ\ugc. for <Y Llaxiul main
int [] arr = new int [3];
for(int ob : arr)

{
}

System.out.println( ob );

,Main - Al Al 8 487l dilide il (e A8 hias Jasiiad L)) 13 Leal|
A gadi il for Y Jaied of u

Person[] arr = new Person[10] ;

foreach(Person p : arr)
p.Print();

7 A Q) i for Jlesind ks Ja oS

PersonArr arr.= new PersonArr();

foreach(Person/p : arr)
p.Print();

Person 4l (e

o Lele terable 4¢a) 5l & 3 o adl e for e¥) Jazias (o) Loyl 130 La
. Iterator Alall (3ukats
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LAY AdSEall Jall
L Adlia) Culgal g9l Jaaton 43V | SiSI deaa AKEAD 038 Ja

¢ Ll (e (o gl
130 ST Adle 3ol A paladdl | Jeall cile b oo 43 5ol 8l aeluadl 2
Uil e 5ol 3 38l 4 yed Aelu 80 (e ) yualaall Jaii
@ Jie 2aall e aildle lun iy ¥ (amall) ualaall aclis 3

alaaS Gl (aata Gl

A e el adaail) a I clplSa) DA Gk ol G840 clga) sl Jlexinly
FaS adalia S5 gl (e

Person
Z
Teacher Trainer Student
Person Person

£
Teacher Student J] Teacher Student

Trainer

Trainer

e OV 8 Aalie (0S8 () Sy aed) aadadll a1 el 2300
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T S el Aaadill syl Gadas ol U i) JU) 138

Person

Teacher Student

Lﬁ

Trainer

D (oalaall ac i) dpnall g alllall oy HiSTAS jidia Jal o clllia 43l g ol
Ul o Lemds o ladtally Adlaiall J1sall | A Laily (56K o camy 2o lie
2o luall (G dgaliiie ol o8 A el s aYh bl dualy (Sl | seluall G

bl
peiihai O (S | Ananaa g RV e pel) hadadidl) o gyl O ey Y 12

delaill e daall G

P Laoaaid Gl yamy (g AS il J)go s A oY1 Als pall B
A (G0 o s) Al 4y il 5 ) sl Gkl SF JIsall e
ool Al LIl Gladladl aae | Jare Jie ) Gladladl 350y Jlsall @

L
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Trainer 4l » 585 Student 228l & Glalall Adlatiadl J)sall Baad (S
Ledilay ) gall S g 25al) p2a 23y o
,acbuall g pualaall 4 jeil) 5_a L ddleiall J)sall ) S5 aae A1S5)

1y ypidl 8,V Lluu=)
adlall 8,>V = Liluall — adsl 6,

Gk | aelidll g jualaall 4y 58l 5 a0 dalaid) J)sall ) S5 ane e adiad ia
el Tl 2 A 83 s sl Baaa Aald A 3 1ol 5
. Teacher -5 Trainer <)l = jla 5S35 & 5eill 5 a3 Glluall

3aY) Cllual 48 jiall JIsall Ledalay (o s A5l a2 | Salary asls 438 Cayas
aeluall Liayl 5 pualaall 5 yal¥) il 728l asss | aeLusall 5 yualaall (3 5l
R

Avadala 3l Claal Al Lagie IS 5SS

Ledaly Caad Sl NSalary e Load saaa dgal s oni Agal sl ) L

el g IS, aebuall g palaall e JS5 52 Y1 Gibiad 4 3300 J) gl

. dgal 5l sda & 3 Trainer -5 Teacher

| Al ciladiall 8 el Jal
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= JEA
public abstract class Person

{

private String m_LastName; AS_jidal) Ay A5l

private String m_FirstName;
private int m_ID; &)iy‘ﬁﬁﬂ‘¢+uJJ

public Person()

{
}
public Person(String first,String last,int id)
{
this.m_FirstName = first;
this.m_LastName = last;

this.m_ID = id;
} %auw\jxw\auju\,au,u\&cgh1

public void Print() RO EY NP I EN|

{

System.out.println("Name:" + m_LastName +
System.out.println("ID : "+ m_ID);
PrintDetails();

# m_FirstName);

}

protected abstract void PrintDetails();

public String getFirstName()
{

}
public String getLastName(")

{
}
public int getID()
{

}

return this.m_FirstName;

return this.m_LastName;

return.this.m_ID;

[ e
?ublic interface ISalary — 5 e sl Cui

float CalcBruto();

}
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. ‘S‘);m el JI gall Couas gﬂ\ a4l
?rlvate Salary() “:::::::::[ aeliadl s paladll 4 el

}
public static float CalcSalary(ISalary obj) aladl 3 2 Glaa
{ 0l pall g

float bruto = obj.CalcBruto();
return(bruto-CalcIncomeTax(bruto)-CalcSocialInsuranceTax(bruto));

}

private static float CalcIncomeTax(float bruto)

{
}
private static float CalcSocialInsuranceTax(float bruto)

{
}

return bruto * 0.3f;

return bruto * 0.1f;
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public class Student extends Person Gledle | llall 25))
{ cladle 10 i
private int[] m_GradesArr = new int[10]; Glay e S llay
private int m_GradesCounter; A

public Student()

{
}
public Student(int id, String fname, String lname)
{
super(fname, lname, id);
}
public boolean AddGrade(int grade)
{
if (grade >= O && grade <= 100 &&
m_GradesCounter < m_GradesArr.length)
{
m_GradesArr[m_GradesCounter++] = grade;
return true;
}
return false;
¥
public int CalcAvg()
{
int avg = 0;
for (int i = ©; i < m_GradesCounter; i++)
avg += m_GradesArr[i];
return (int)(avg / m_GradesCounter);
}
public int FailureSNum()
{
int failures)= 0;
for (int /= ©; i < m_GradesCounter; i++)
if (m_GradesArr[i] < 70)
failures++;
return failures;
}
protected @Override void PrintDetails()
{
System.out.println("Grades : ");
for (int i = ©; i < m_GradesCounter; i++)
{
System.out.println( m_GradesArr[i]);
}
System.out.println();
System.out.println("Average : " + CalcAvg());
System.out.println("Failures : " + FailuresNum());
}
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public class Trainer extends Student implements ISalary

{
private float m_SalPerHour; Ll (e cladadl 35100 e 3,08 &
private float m_Hours; agal sl i 3 aY1 s | Student
public Trainer() - 1Salary
{
}
public Trainer(int id, String fn, String 1ln, float sal,float hours)
{
super(id, fn, 1ln);
this.m_SalPerHour = sal;
this.m_Hours = hours;
}
public void setSalaryPerHour(float sal)
{
this.m_SalPerHour= sal;
}
public float getSalaryPerHour()
{
return this.m_SalPerHour;
¥
public void setHours(float h)
{
this.m_Hours= h;
}
public float getHours()
{
return this.m_Hours;
}
protected @Override void_ PrintDetails()
{
super.PrintDetails();
System.out,. println("Salary: " + Salary.CalcSalary(this));
}
@Override _public float CalcBruto()
{
return m_SalPerHour * m_Hours;
} Salary — J 4> ¢
}
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public class Teacher extends Person implements ISalary
{

private float m_BaseSalary;

private float m_TeachingHours;

public Teacher()

{
}
public Teacher(int id, String fn,String 1ln, float sal, int hours)
{
super(fn, 1ln, id);
this.m_BaseSalary = sal;
this.m_TeachingHours = hours;

}

protected @Override void PrintDetails()
{
System.out.println("Base Salary :"+m_BaseSalary);
System.out.println("Hours: "+m_TeachingHours);
System.out.println("Salary:"+Salary.CalcSalary(this));
}
public void set_BaseSalary(float Bs)

{

this.m_BaseSalary= Bs; Salary — I 4 5

} Uilaall leal
public float get_BaseSalary() ol
{
return this.m_BaseSalaryj
}
public void set_TeachingHours(float TH)
{
this.m_TeachingHours= TH;
}
public float get_TeachingHours()
{
return_this.m_TeachingHours;
}
@0verride. public float CalcBruto()
{ a5 2 ISalary Gak
float extra_payment = 0; Aol ole xiy)
. Salary.CalcSalary(...
if (m_TeachingHours > 80) Salary.CalcSalary(..)
{
float extra_hours = m_TeachingHours - 890;
float extra_payment_per_hour =m_BaseSalary/80*1.5f;
extra_payment = extra_hours*extra_payment_per_hour;
}
return m_BaseSalary + extra_payment;
}
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public class JavaApp

{
/**
* @param args the command line arguments
*/
public static void main(String[] args)
{

Teacher t1 = new Teacher(1234,"Yosef","Ben Yazed" 2346.34f, 120);

t1.Print();
System.out.println();

Trainer t2 = new Trainer(2345,"Rami","Ben Azez", 23.34f,87.5f);
t2.AddGrade(100) ;

t2.AddGrade(89);

t2.AddGrade(98);

t2.Print();

System.out.println();

Student s = new Student(4678,"Shadin", "BensSalih");
s.AddGrade(76);

s.AddGrade(85);

s.AddGrade(89);

s.Print();
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wle>lol e aliwl

11 J s
Cel s Jlaialy & ) Leasia s Ul bl elaall o ]

(G Y 7 8 50 Jlsw)

public interface Person

{

private void eat(int bananas);
void drink(int coffee){ }

public class Employee extends Person {
@Override public void eat(int bananas) {
System.out.printin ("I ate " + bananas + " bananas");

public class Manager extends Employee
{
@Override public new void eat(int bananas){
System.out.printin ("I ate " + bananas * 2 + "' bananas");
}
@Override public void drink(int ceffee) {
System.out.printin ("I drank™ + coffee + " cups of coffee");
}
@Override public void shout() {
System.out.printIn, ("I am the manager here");

}
}
public static void main(String args[])
{
Person p = new Employee();
Employee e = new Manager();
Manager m = (Manager)e;
m.drink(10);
p.eat(11);
e.shout();
}
}

$ellaal) nial am  jaall ()5S0 3l
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J=Jl
i sl )|
public & 5 ¢ crsbiall S person deal sl (A Js¥) Uadll v/

private void eat(int bananas);

interface — Jala Ay (Gukai AU Koy ¥ AN Wadl) v/
void drink(int coffee){ }
L Gl (s J)sall (g glie auai dgal 5l Jala

drink A1) Guki s Employee 4l Jals c@itaall v/

@0Override public void drink(int coffee)

{

System.out.println("I drank " + coffee + " cups’ of coffee");

}

ASaa pae A 1 Al (e A e e shout) i) Jala | al Hll Uadll v/
Employee & s (= aaly aal) LA‘: lalial) 4 gl Ay Y , Ja.uyd\ UY
(m.shout() <S8 rusaill) | Manager & ¢ (o ol s
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12 Jl g
s ool Ul adaddll 1) (d
Ll G A8l (583 5 raaa (S5 Chiay UML babadie syl
CAadld) gLkl — Jisall gslie | Actor Al cacal i

public interface Dancer {

public void dance(); public class Actor extends Dancer, Singer, Speaker
¥ {
private String name;
public interface Singer { public Actor(String name) { ..}
public void sing(); /... Syl Jlgd rpboiow Ud
} public void danceWith(Dancer dancer)’{..}
¥

public interface Speaker{
public void speak();

}

dagaia CulS 13 (%) G dadead) ) R 0S 7 80 Test il sUass (|

g by daina el
public class Test

{

public static void main (String[] args)

{

Actor actorl

new Actor (“Rebekka”);
Actor actor2 = new Actor (“Mark”);
Dancer dancerl = actorl;
Dancér dancer2 = actor2;
* dancerl.danceWith( dancer2);

* Singer singerl = new Singer();

* Singer singer2 = new Actor (“Tom”);
* Dancer dancer3 = (Actor)singer2;

* Actor actor3 = singer2;

* Singer singer4 = (Singer) dancer3;

}
} // end class Test
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: sUas VI
s &y sl il J213 53 s pall (30— )l skl oy v/
dance() , speak() , sing() Jlsll Ggakas

dancerl.danceWith( dancer2);
Jalsaga sl Al J Jgay o Cay paiaa o ¥ L hald Hhadd) 1 v
class Actor

Singer singerl = new Singer();

(interface) Slea! sl (e A8 el (S ¥ ala Hhll 1 v

Actor actor3 = singer2;
2855 adaiand STy g Alary o 83 O g By gad da Y (SRl Hlaud) 138 v
VNIRRT
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:3 Jlgm
Pl Gl ALY e caad g elalal A daghadill an ) )kl

void swim()

Bird

~~4| AnimalBehavior(interface)

void eat()
.- | void sleep()

void fly()

Mammal

void nurse()

| 5, e A il s (]

public interface AnimalBehavior

void

Cow
sayMoo()

{
public void eat()

{ sSystem.out.println ("lcaneat"); }
public void sleep()
{ system.out.println ("I cansleep"); }

ek ol a1 Jsall cpstie 5, Cow - 5 Bird <l sl (o

Cctal) 3aa JAls

damnia e of damia CulS 13 LS ) Adeall Jhau¥l e JSU#a0 ( (<

Sl s yud g

S €700 4l & testAnimals() Al Jala 5o s gall ARG & W (i
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public static void main(String[ ] args)

{

AnimalBehavior[ ] animals = new AnimalBehavior[4];
animals[0]
animals[1]
animals[2]
animals[3]

new Fish();

for(int i=0 ; i < 4; i++)

{
}

animals[i].sleep(); .vevveeccccnnonnsocannns

animals[2].5ayMoO(); ceveveccccccccnssssccsconnnnns

public class Zoo

{
public static void testCow(Cow cow)
{
COW.NUPSE()eeeeeeeeeeeeaassssssosonnoeimonsonss 7
}

public static void testFish(AnimalBehavior animal)

{
}

public static void testAnimals(AnimalBehavior animal)

{

animal.swim() ;... e e eeceeccecannas 8

(Bird)animal.fly () ;4 ccceeeeeerocecscennnnnnss 9
(Fish)animaleswim();..cceeeeeeeeereeensennnss 10
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new AnimalBehavior (); ...ceeeeerceccnnn
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: 3 Jdl Ja

; | pansd >
3adl) o e | clgal g A1 Gk — J13 ki (K Y | masn e ()
Cslie Jadd U8 Lelaly S5 (adai o)) (S W 13gd 5 dgal 5 & AnimalBehavior

Al "Ll 5 eat( ), sleep( ) JVsall Gakai oS o) e | fish 4l Jala
swim()
. Bird 4l il s

class fish implements AnimalBehavior

{
@Override public void eat()

{ System.out.printin ("class Fish .. eat"); }
@Override public void sleep()

{ System.out.printin (“class Fish .. sleep™); }
public void swim()

{ System.out.printIn (“class Fish .. Swim"); . }

}

class Bird implements AnimalBehavior
{
@Override public void eat ()

{ System.out.printin ("class/Bird .. eat"); }

@Override public void sleep ¢

{ System.out.printin (class Bird .. sleep"); }
public void fly ()

{ System.out.println (“class Bird .. fly"); }

. .
(el g 5 e) ) A8l £ 53 e A8 ghian sl | misaa | Lkl (]

g5 e IS o i (JsY) 4 sall) (V) Al msaa |2 Hlaudl 2
JISEY) 0223 seie s (b 4 1) & y3 48 Wal 13 Mamal
ol 44 (AnimalBehavior) (Y 4% & 5i (e 43 54 (polymorphism)

.(Mamaj) aatiiall caliall g5 O Sl LA:; Ax o -l
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R e S ol (S Y anaa e 3 bl 3

— 435 o) A Ll Al g 5 e e — A3 sk saa, 4 bl 4
,Aagiial) il e QWK e jiin

, 3 shadl 30 sa gall Undll Uiaaa 38 0 oS5 0 by e 5 Hhad) 5
e i dgal g4 sleep a5y Hhal) — adlal) Lt <l JS Laaie a3y
sty J)gall ks

Jsailaas Cow g 5 (e AN ol xSl O s s 2, @bl 6
Cow 43l & o8 (M 5l 5all= 4x sall

if (animals[2] instanceof Cow)

Cow cl = (Cow) animal[2]; Il ( (Cow)animal[2]s).sayMoo( );
cl.sayMoo();
¥

SUAL .Cow &ﬁ e adlal) plalty LQJM (COW COW) ).M\JL\M C\_)M, 7 )L.ud\ 7
G Mammal 438 A 52 sl nurse 1Al e X — (galiy o) 48y
Al

% Jailly animal « isall43 sall o e SUN g sia y2 | 8 bl 8
fish 4l ¢ 55 e S Lo

if (animal instanceof fish) .6 sl alis
((fish)animal).swim();

LA ledin) 8 QSN & 55 e SSU g damia 32 10 59 bl 9

if( animal instanceof Bird )
((Bird)animal).fly();

if (animal instanceof fish )
((fish)animal).swim();
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: 4 J) g

Student dealsll OS5 (lie seadll BStudent 4l LSl de senss , AStudent
A a8 )5 anl aa gy alta JS1 JanVL edas )

Teacher 2l daul sy J52) alaa 58 5 Ge genall odg] 38755 3a gy e gena U

8L 4iSay de senall S jey ) A0 8 Cuad g de senall a0 6S5 Al (8 GlaDlall
A sanall ladlal jlais

Cladle il 13l dsssall (oo z sl 35030 2k ol Jleall de sene Gacllal (Ko
e sanall 38 e e o) il | 150,60 ST die sana

Cladle il 13 dgall o zsall 35030 3a8h ) L) A8 e llal (Ko
200 (e ST 4ie sana

s Al adaiall Jaxs

public interface Student

{
[* grade ju2io > acgotoll SloMe Jiei alls */
public void SetGroupGrade (int'grade);

* acgoxoll wloMe ausi alls */
public int GetGroupGrade();

I* w8 JSoiw acgozoll 38,0 dues dlls */
public Teacher GetGroupTeacher();

I* acgoxoll S0 i als */
public void SetGroupTeacher (Teacher newTeacher);

=V el os| sde Ll Jgas> e ol alls */
public bool HasPermission();

-y S8 Lk i) Al Gy (53 UMIL Jadaiia ane )

- 149 - Caad - IS i ge (uigal)




dg 50 LS A Java Language -Lilall 4xl

+ AStudent 4sll Jalasasa sall bool HasPermission() alall ks clalal, o

public bool HasPermission()

{
if ((AStudent.grade > 150) && (AStudent.GroupTeacher.GivePermission (this)))
return true;
else
return false;
}

Teacher 4y ,ekai 3 GivePermission (...) 4l o) sie xS

o s il sl (s s gl N el e AStadertt al casi o
C(Crsbiad) dadd JalS (0 A)al) A0S Aaly W) dsal) JAla (S8

Jal Gt gaaall e M (ssad Al A ghias CBhe ot maliodl 8,0
@) L Asusall Ge z A 300 agd Gl ORI andy i) | A sall
g paadll dglee die Jad) Aga gl LISl das  aalia (1 o sgda
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: 4 Jlsw Ja
! i .o i
/0‘ AStudent >~ = i

N
Teacher \} Student
7
7

BStudent

<Al o) e
public bool givePermission (Student std)

) JSEN 3garf o5 O (S
il Ul i sl 1Al o

public bool givePermission (AStudent std)

SalS S gl Aaa s 3 a ) 8 JalSD) Jal i€ Lia

public class AStudent implements Student

{

private static int grade;

private static Teacher groupTeacher;
private String name;

private int idNumber;

public void setGroupGrade (int grade)

¢ Astudent.grade = grade;

gublic int getGroupGrade()

¢ return AStudent.grade;

public Teacher getGroupTeacher()

¢ return AStudent.groupTeacher;

gublic Teacher setGroupTeacher (Teacher newTeacher)

i AStudent.groupTeacher = newTeacher; // gguuio S i V
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public bool hasPermission()

{
if ((AStudent.grade > 150) && (AStudent.groupTeacher.givePermission (this)))

return true;
else
return false;

AWKl e asly IS hasPermission() adlal) (& i QWK jasd die
a8 S an) Gl Ll Al Jadi e xiid alda JS1 ) 48 ghiaall JA12 B2 52 gall
Al Ay Hlal) — Allal) e st A & 68 odla JISY)

:wlUba>Mo

dihio @owd s alll Ol ppe UG o powdll O

. oaicgoxoll o Wl (il dllodlgye il £95 > (True/False)

. (static) awsliw wliell vgSs Ol e 1S3l Lz, © pawdll (8

V .Student ap>lgJL b sl a8ieadl & @)LVl Jlgadl |, o powsdl (59
Jlgdl b as>

LISV BS ppisod sVl s, & powd)l (08 O

<
-|

C

G
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:5 J) g

——————

dania bl jes o )l Sl melid) Jhee |

public static void main(String[ ] args)

{
B bl =new A();

B b2 = new C();
Aal = (C)b2;

D d1 = new C();
B bl =new B();
D d2 = new A();

¥

G e Gl Gl Aked) el iy UML hbds au )l (1
; L;“&UM ;G‘L'U:‘”

p) L Aagaia pe dysad dglasy o g8y malill (A AN Ll ) (81 (2

bl b cite Al i) G ASad) iEall Cadhaina UML Labis

public class What

{
public static void main (String[} args)
{
Aa=newA ();
Am=new A ()i
m.SetCelor (*Red");
System.guit.println (m.toString( ));
*** arSetColor ("Blue");
System.out.println (m.toString( ));
¥
k
S Al seday el ) Juds ]
A Red object

A Blue object J
Czodl ) A A Jal Gl o caag 18l o L

.QM\SLACJ&\,&)&\B)M***)M\@ST 2
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: 5 g Ja

w

= — = P D

@] D > N w

>
o> w|[—>0

o Jadl GYlaa) sae @llla

g el ol g A8 )

protected static String color;
B mall aady J3a A aa gy Y A A3l (618 Sae il O eal
e Gaob e Lad s a sdsadb ge 0S8l s ol el s 281 e
SEAHC Aliv 3 338 a5 5 uall o agdi 3] 5 m LA
A LA 3 00 Lail | qAlSIHAN 05K Y a5 il JST dayls () 55 Al 5l
3 aall 028 ) Jiha ol apdaind WK S Sl JS aads ikl J< 4y
Y JSY (88 yra (3550 5 all 038 Al et JS 5 Aasdl) o3 34T f Letiadd Jans g

S AY

A.setColor ("Blue"); Db ey ) S Sy 2
A5 JA0 (e 8 _pilia 8 ) gem 8 el A ik Sy 13] Al o 3 50al) Y

m.setColor ("Blue"); ; S
Al hawt S DA ((AS) e By b o
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ArrayList, Collections And Polymorphism

o, Glhbedl e Al cilweS Lisy agi A ol S8 daladl @)l Bale
, Ol elawd g Ul e Jokadl custie 5 Jolall e | Ul § GalalY)

LG Ol 5 Geladll (e

, Al 8 ol jland) JS (e dedin Cillasa Jaial Leild Cal sall 5 ) 5 LA 1)
LA, alaly | aliald el ol soal @l b dale @)l Al Gl b
Ol lad) JS1 A8 i) ) 2l & o cldl S o oKBIL g o o=

Vehicle © au¥) Walhae | Wil (a5 g

: Jlia

PrivateCar

Tractor

Motorcycle

PrivateCar

il

Bus

Ll pe dpolaf 4 ghins
Vehicle by
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alil Jee G e Jlia

abstract class Vehicle

{
public abstract void Print();

abstract class Car extends Vehicle A8tie calid
{

public @0verride void Print()

{
System.out.println("Car class");
}
¥
class Motorcycle extends Vehicle
{
public @0Override void Print()
{
System.out.println ("Motorcycle class");
¥
}
class Track extends Car
{
public @Override void Print()
{
System.out.println (MTrack class");
}
}
class Semitrailer ‘extends Car
{
public @Override void Print()
{
System.out.println ("Semitrailer class");
}
}
class Bus extends Car
{
public @Override void Print()
{
System.out.println ("Bus class");
}
}

- 157 - Coni o i ghE i e (puigal




den g0 QWIS dna p Java Language -Lilal 4zl

class PrivateCar extends Car

{
public @0verride void Print()
{
System.out.println ("PrivateCar class");
}
}
class Van extends Car
{
public @Override void Print()
{
System.out.println("Van class");
}
}
class VehiclesArr
{
private Vehicle[] m_Arr;
private int m_Counter;
public VehiclesArr(int size)
{
m_Arr = new Vehicle[size];
} il (pa S Al
public void AddCar(Vehicle v) Adghiadl ) 45
{
if (m_Counter < m_Arr.Length)
m_Arr[m_Counter++] = v;
}
public void Print()
{
for (Vehicle v ' m_Arr) ‘____________——f L .
v.Print(); § 4 shuad) 4ol ]
¥
}
class App
{
static void main(String[] args)
{
VehiclesArr Arr = new VehiclesArr(6);
Arr.AddCar(new Bus());
Arr.AddCar(new PrivateCar()); ) WS Aal)
Arr.AddCar(new Track()); 3 giiadl)
Arr.AddCar(new Semitrailer());
Arr.AddCar(new Motorcycle());
Arr.AddCar(new PrivateCar());
Arr.Print();
}
}
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axa 4l Cllars e g8 Lalal) A8 iadll (NET J) A 8 LS lilal) 4
. Ad ghiaall Cay =i die saaad Bale Culd

:&L:.m\ﬁ Oy ol gina ‘_,’J‘\ d}.éj&\j ‘u:g)a_m die A3 (Jm\.\:d\ JJ&:) axa
A8 siadll A 8 ) Jpasll Lgia | Bae Gl 4l 13 Glharal) Jiae & i gl
Jan a e 5a

OSa Y A8 giaddl (€ Wle 5 cull 48 geadl S 6 o ar s Lals REIR
S O O 2 A = fanS)
. (Run Time) Jdaiill cdy & 0 Shdail FUB (e i 2a

Ocﬁw\ﬁeéa)i A9yl e LiSad M) dal 8 8o ge 3 ala
Java.util.AbstractCollection
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ArrayList 4l

List 4ga) sl Bakai s AbstractList 4asll alxia) ArrayList 4
OS5 ol Sy G (ARl 3 ysiall) dpeliall Gl siiadll acdi ArrayList
s J sl ld alal) il sieadl dilal) A 8 dalall s

il Gay e sa g raal gl S5 O (S Y Leld ¢ dale A8 hian oS Q) ) 2ay
Y 3 el pan A oSl Adshadl jpalic s oS e @ila o g
o2 pa Jalaill L) zliad Al de senall S Jasally Jordfl Cly s b e
s ArrayList e b oass 4 ArrayList Slegeaa k) sy Al
Arrayl_ist e o Gkl e & pdisadlie Jshall 3 kie de sana
aaall e de sane 2l @ el Wb aaall (A sa Jhall ) 30l (K
) a8 ldie Ao geaall Lol 0S8 A7 Gaaal) 13 jolad b Lavie | Y

(b gaall (alii a8 (el

. ‘\_Isﬂww U'_Jc.l_u QM

ArrayList()
ArrayList(Collection c)
ArrayList(intcapacity)

o2 (e oLDA g de gease il G oL Al U de geae w ] el
axx oa SI e Al Glagiu) 358 s de ganall i 3 el | Ao genl
A LS Lalals 5 Sl —p il | jealiall Al aadius Al Al 48 hiall

A seadll () palic ddls)
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Al oS Ao gana oL A4 ArrayList (s e aladiul ma g U zal

s paaliall Gz ) &8 Al (e 5 &5 String g5 e DS Al

(53 B e de garall [ e

public static void main(String[] args)
{
// create an array list
ArrayList al = new ArraylList();
System.out.println("Initial size of al: " + al.size());
// add elements to the array list
al.add("c");
al.add("A"); o P g oA
al.add("E"); Sz 0f o after citions: 7
al.add("B"); Contents of al: [C, A2, A, E, B, D, F]
al.add("D"); Size of al after deletions: 5
21. 2dd("F"); Contents of al: [C, A2, E, B, D]
al.add(1, "A2");
System.out.println("Size of al after additions:" + al.size());
// displaysthesarray list
System.outyprintln("Contents of al: " + al);
// Remove jelements from the array list
al.remove("F");
al.remove(2);
System.out.println("Size of al after deletions:" + al.size());
System.out.println("Contents of al: " + al);
}

: Jha
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Ladie gl jualic 48l 235 Ll 55 &3 (e de 8 o A e seaddl () Laadl
Lgena anldl 25y palic A1) o3

S 0 3a3 &5 LS LA ala 3y of ArrayList ool 508 of (e a2 )l e
oo Gsy ArrayList GISH S5 508 5aly ) Lial iy (S0 ¢ Ao ganall L 50a

.ensureCapacity() &b

void ensureCapacity(int cap)

OsS Cusy ArrayList el S5 55 (Al 48 ghaal) gan e 8 e 3 S )
e senall 853 g sall dladl) LS G palinll 0228 W 5 € Lyl

. trimToSize()

SArrayList 4l Jaa 33 sa gall <l jaall g J) 5all

Cra (Say Bla) void add(int index, Object element)

Inserts the specified element at the specified
position index in this list. Throws
IndexOutOfBoundsException if the specified index
is is out of range

(index < @ || index > size()).

s Al boolean add(Object o)

Appends the specified element to the end of this
list.

Limade gana dila) | boolean addAll(Collection c)

Appends all of the elements in the specified
collection to the end of this list, in the order
that they are returned by the specified
collection's iterator. Throws NullPointerException
if the specified collection is null.
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i JS (e void clear()
Removes all of the elements from this 1list.
Jals JSd s Object clone()

Returns a shallow copy of this ArraylList.

JA g ge S Ja

boolean contains(Object o)

Returns true if this list contains the specified
element. More formally, returns true if and only
if this list contains at least one element e such
that (o==null ? e==null : o.equals(e)).

J)aaa 3l
Arraylist

void ensureCapacity(int minCapacity)

Increases the capacity of this ArraylList instance,
if necessary, to ensure that it can hold at least
the number of elements specified by the minimum
capacity argument.

e 435 (S £l )

Object get(int index)

Returns the element at the specified position in
this list. Throws IndexOutOfBoundsException if the
specified index is is out .of ‘range

(index < @ || index >==size()).

O (S Gl Bale )
o33 S Jgl B

int indexOf(Object o)

Returns the indexs/in this list of the first
occurrence of the specified element, or -1 if the
List does notscontain this element.

O O (1S Bals
san Ol AT

int lastIndexOf(Object o)

Returns’the index in this list of the last
occurrence of the specified element, or -1 if the
list does not contain this element.

Adaa (S gﬂ OS5
e g

Object remove(int index)

Removes the element at the specified position in
this list. Throws IndexOutOfBoundsException if
index out of range (index < @ || index >= size()).

(4 e (2
aa J)aa e ikt
Al

protected void removeRange(int fromIndex, int
toIndex)

Removes from this List all of the elements whose
index is between fromIndex, inclusive and tolIndex,
exclusive.
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Ol B pag Object set(int index, Object element)

Replaces the element at the specified position in
this list with the specified element. Throws
IndexOutOfBoundsException if the specified index
is is out of range (index < @ || index >= size()).

J e int size()
ArraylList
Returns the number of elements in this list.

(e A giuan ) hisai | Object[] toArray()

gs Returns an array containing all of the elements in

Object this list in the correct order. Throws
NullPointerException if the specified array is
null.

Object[] toArray(Object[] a)

Returns an array containing all of the elements in
this list in the correct order; the runtime type
of the returned array is that of the specified
array.

A aal void trimToSize()

Trims the capacity of this ArrayList instance to
be the list's current size.
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3

Jenol Jng 2oalgall gl aygunlall @l il ggoks Ty patall ya

Byralyg Rpasna sliliaal gag sl s dale dlial
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: 1 Jlgm
: Sl adaiall el

public class Stam

{
public void B(int m, int n)
{
System.out.println(m * n);
}
public void f()
{
System.out.println ("inside Stam");
}
}
public class B extends Stam
{
protected int y;
public B(int x)
{
this.y = x;
}
}
public class C extends Stam
{
public int x;
public static.void g()
{
System;out.println("inside C");
}
}
public class Test
{
public static void main(String[] args)
{
C temp = new C();
}
}
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bl el ) 7Bkt ¢ At s gl e caal

Ak Al e ¢ C Al A AdTadll X ddall daf s (Say b
fStam 4l
el e — Y ALY il 1) cas i) - i sy S 1)

B 4kl slexiny « main Aabll 3 sl o Tk (j)
Stam 4l ;3 437l

B Ul clexivy « main 46kl & el S0l i (i)
B 4l & &l

i =T el 5l 2320 Ll
.main A&kl 8 aslia) Gt 1) 2o deia aal g JST Al
LS A 58 daa Ol Yhae Aol g elilanag e

Stam obj = new B(7); i

Stamobj=newB(); i

B obj = new Stam(); i

3yl Jalagfe (Stam &) 3 a5l f() Akl elesial (S b
S ) S 13 ¢ plexial) CaS) - aa ey S 13 € B Al b

Al Jle

A&yl JAl (e «C Al A8 Teall g() Akl sle il (Sa da
Y ALY culS 1Y cplesiny) GiS) - axi AlaY) cul€ 1) ¢ main 4l
SRS

¥d
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1 s da
G4 sE ol stam Al Jabs e A3yl A (K Y Y s il sall (|
b dad it of LS Y base Jaludlls C Al Jah s se S
public S48 a3 juall CulS o) 5 Js Derived 4 Jal

5yl X 8 all e i o A8y stam L) Jala g 55 (e S L Te 13
public &5 &Y

Main — Jals ahaie 3 (@

Stam s1 = new Stam();
s1.B(5, 5); // stam Jalasasa gall B Alal) ele yia)
/] stam 428l & dlsla adla o s

Bbl=newB(4); // B Jalasasm sl B sleivl
I B s Ada)s s o

(&
Derived § 5 oo S GleDin base oo e, dasa (i)
. B elulbsaal s dad Juu )l g | damaa e (i)
e IS e i of 4Sa¥ Derived (e b dsmaa e (i)
23 05w base g s

Bl Jaks Al oda (iSi | aad ol sall(&
public void Call_f()

{
this.f();

}
A0 5 ) saalls — Main J 8 Aol ele i) (o5 aad 58 ol sall (2

C.g();
A pleainy S el dala Y (ALl Alin Al () )

e IS5 AN sle i Koy
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s 2 J) g
. Test 4 )l 4lly NameC , NameB , NameA : &l culal) sUazs

zoaall Sl Test 4l 8 main 43kl 2dw daglie Jsan ddau) 5 aul
iliia 2 - S S Al g ¢ il ad Jady o Jsaadl e

public class NameA

{

protected int x;

public NameA(int x)

{ this.x = x; }

public int getX()

{ return x; }

@0verride public String toString()

{ return "NameA: x=" + x; }

public String display()

{ return "display NameA"; }
}
[/==mm e S -
public class NameB extends NameA
{

protected int y;

public NameB(int x, int y)

{

super(x);
this.y = y;

}

@override public String toString()

{ return "NameB: x=" + getX() + "y= " + this.y; }
}
[/ =mmmm -
public class NameC extends NameB
{

protected int z;
public NameC(int x, int y, int z)
{

super(Xx, y);

this.z = z;
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}

@override public String toString()

{ return " NameC: x=" + x + "y=

+y + "z=" + z; }

@0verride public String display()
{ return "display NameC"; }

public class Test

{

public static void main(String[] args)
{
NameC ncl = new NameC(1, 2, 7);
System.out.println(ncl.toString());

NameA people[] = new NameA[4];

new NameA(6);

new NameB(8, 9);

new NameC(4, 0, 11);
new NameC(3, 2, 4);

people[0]
people[1]
people[2]
people[3]

people[3] (NameA)peoplef2];
int count 0;
for (int i = @; i <-people.length; i++)

{

System.out.println(people[i].display());
if (people[i].getX() > 5)
{

}

count++;

}

System.out.println(count);
count = 0;

for (int i = @; i < people.length; i++)

{

if (people[i] instanceof NameC)

{
}

count++;

}

System.out.println(count);
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12 Jlsw Ja

@b)ﬂ\éu\)ﬁﬂ\jﬁu\ﬁ\w}wﬁm

people
] 1 2 3
— :
RS Y
NameC r ) f ) s ) r )
x=1 RS CHlE S YL
y=2 NameA NameB NameC NameC
z=1 X=8 x= 4 x=3
x=6 = y= 0 y= 2
y=9 - o
\ ; \ \Z= 11 \Z=
NameA Gaul YD & 55 (0 367 48 siadl
AUl 3 salls () oS mali nll & 3l
print NameC: x=1 y=2 z=7 /"[ nel S acl )
<
. f Jlosiw! , @3gaaoll (b JoVI 3801 aclib
display NameA ————  aolsl display all |

display NameA

display NameC

display NameC

a;sJ display @lls> aJ a>gs V ,NameB gg5 o0 58I
. NameA J=Is é59>g0lly lgi)g sl alludl Josiwl

J

Ol e, PSB! s sle Oligy Olbgoll
NameA J=>Is> (virtual)awdg s display allal
NameC (s 859>g0Jl &l wids i)

J

~

( X Jl doud Sl o oS oVl @alsdl sy oo e

2 <
T .5 o0 Sl pe)
r N ™
2 £ oo WSSl (o oS asll aslsdl g,k e ie
L . A>g9s NameC
J
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: 3 Il
5ok 438 ) 80 (ym pall 13g] Ll e 3ol Ak sa B al ol Jn 4850 ) 3

Al cliall Ld A ¢ (Taxi) &
(int taxild) = sill 8, @
(String driverName) @il aul o
int nuMPass(lad) lac) &l aclia axe o

(Boolean available) — U sxie e 3aY1 35l Ja @

trug.5lsis available iial
s sale ) Gllae stj_:: S
getld() , getName() , getNumPass() , isAvailable()

P AJUbAAl) 5Lkl Taxi 4l 8 Uls Gl 3ok ]
2520l (siS L ata Sl a8 ) 5 (Elud) ) (g el LS (Al AG) )l o
4 05S8 numPass i « taxild 5 driverName
¢ A& a8 ane 5 pand il a8 ) 5 ) an) ol el LS Ll 4S5 e

. numPass 5« taxild 5 driverNamea s>l (sais 5

-
OS85 5w Ja3 ) taxiBusy A&k Taxi 4l A lls 4al Gk

JENEE
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'
Janinst 3 ¢ (TaxiStation) sal <l Aase 25l Cay ja3 48580 3 50
SV e sl 5l 80 Ahadll aii (Taxi) sl 5l 43al)
. o TaxiStation 44l Claa
dasdl vl o
I STUON B A S P E I VLS

anall 4l 5,09 @) Jhuidihine o

o bl 3 ) gy 5] ol jlons 48 gine 8 AlRes Baaall Zalil) 5,01 ) jlous

relalal Al jii-i 2sudl dadh Jady 4l Bukd | TaxiStation 4ail) bl 4aly il
caadl) Glaa oy y2t @
285 Gl sl 8 5Ll il Bhanall ) 55l 5l il 1 3y Ll e
C & aclia dae 5 i Sl
=80 Cpe J8 ddaaall daglill 358l ) jlus dae G (2a i
U gadiall e 5 Y 8 b (it i o) daty ¢ S ) dae AR 5l o
Al 13) Al g’ oS3 5a Y 3 5l Jxi g e sllaall QS sae Jad Al

=1 s c&ﬁmﬂﬁaﬁﬁﬁiﬁjw.l;ﬂ
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: 3l Ja

public class Taxi

{

private int taxiId;

private String driverName;

private int numPass;

private boolean available = true ;

public Taxi(int tId, String dName)

{
this.taxild = tId;

this.driverName = dName;
this.numPass = 4;

public Taxi(int tId, String dName, int nPass)

{
this.taxild = tId;

this.driverName = dName;
this.numPass = nPass;

public int getnumPass()
{

return this.numPass;

public int_gettaxild()
{

return’ this.taxiId;

public boolean getavailable()
{

return this.available;

public void Busy()
{

this.available = false;
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public class TaxiStation

private String StationName;
private static int currentT=0;
private Taxi T[] = new Taxi[80];

public void AddTaxi(String dName, int tId, int nPass)
{

this.T[currentT++] = new Taxi(tId, dName, nPass);

}

public int checkAvailable(int N)
{

for (int i = @; i < currentT; i++)
if((T[i].getnumPass() >= N) && (T[i].getavailable() != false))
{
T[i].Busy();
return (T[i].gettaxikd());
}

return -1;
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: 4 J) g
adan Aansd g9 pull JA) | (e 220) ju Cldarall Jaai (725 Rational 4l

- Rational 4l &k (e ¢ ja Sl
Rational(int n1, int n2) N1 4o | puS 2% 4300 45 Hha
. N2 Adliag
int getN2() )l sl i 43

Rational Jaei (pe S pen g 3 e gane bl haoi (o, 25 G 2l
b lilsl) ) gela Julil dpaal aa Y | i jefle senall 8 LS axe
. Ae sandll

G Al 3k e e e Ll

G( A b de game 143k

void glnsert(Rational num) ic seaall ) UM el Jad5 4y 5k

Rational gRemove() G yanall 3139 5o Lo 1S e 45y

boolean gEmpty() de ganall S ) " Baa" Mt AL Hha
Iy A s i de s

s ol b opll) s skl GoA A Uls Axl b
Ceiuld 50 G 5 Rational ol sUasall (3 k) Jlaaind (Sa

\

laxe 5 en Lasas lapsaa h}-“- u—“'l“*-“)k
.M L s bosia

G buildG(intn, int m) G sl mas Jalii de sane 48 sl a3
(N31dd dla)n 51 owe o lgha
M sp Lealaagg
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Rational sum(int m)

o

9 1S aai g m bosa laae Al A4S
A sanall (8 Al ) Sl & gane (o 3l
.M s Lealia

€ Y e e ganall b s gy 43 il
.M 4l aal

'mﬂMuAJ’Jj.mSMDM
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14 Jlsw Ja

. List<Rational> g 5 (o Grl amb 4.8 48720 4l Jala ; 4dasdla
G illy Rational sl & J)sall 5 Gkl S Jlasind aobaies Ll dua il

LS s
List<Rational> Grl = new List<Rational>();
D1
public G BuildG(int n, int m)
{
G gr2 = new G();
while (! Grl.GEmpty())
{
Rational rl1 = Grl.GRemove();
if ((rl1.GetN1() <= n) && (rl.GetN2() == m))
gr2.GInsert(new Rational(ri.GetNi(), m ));
}
return gr2;
¥
12 and
public Rational Sum(int )
{
int sum = 9;
while (!Gri1.GEmpty())
{
Rational rl = Grl.GRemove();
if (ri1.GetN2() == m)
sum += rl1.GetN1();
}
return (new Rational(sum, m));
}
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. Test, MultiOne , SingleOne , Basis : <l g )i slaza

LA sl | Test 44l 4 main Adead) daglie J sas Aol gy &

aildia ad - IS JS Al | il aaas ad Jady 31 Jsaad) e

public class Basis

{
protected int numi;
public Basis ()
{
}
public Basis (int n)
{
this.numl = n ;
}
public void print ()
{
System.out.printIn(this.numl);
}
}

public class.SingleOne extends Basis

{

protected int num2;

public SingleOne (int nl , int n2)
{

super(nl);
this.num2 = n2;
}
public void Print()
{
super.print();
System.out.println(this.num2);
}
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public class MultiOne extends Basis

{
private int count = 0;
private Basis[] arr;
public MultioOne ()
{ this.arr = new Basis[5] ; }
public void Print ()
{
for (int i=@ ; i <= count ; i++ )
arr[i].print ();
¥
public void Add (Basis b)
{
arr[count] = b;
count++;
¥
¥
public class JavaApplication2
{
public static void main(String[] args)
{
MultiOne container =ynew MultiOne();
SingleOne s1 =.new,/SingleOne(11, 35);
container.Add(sl);
sl = new, SingleOne(47, 22);
container.Add(s1);
sl ="new SingleOne(8, 17);
container.Add(sl);
MultiOne subContainer = new MultiOne();
sl = new SingleOne(53, 40);
subContainer.Add(s1);
sl = new SingleOne(21, 13);
subContainer.Add(s1);
sl = new SingleOne(39, 62);
subContainer.Add(s1);
container.Add(subContainer);
container.Print();
}
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11 35 47 55 8 17 53 40 21 13 39 62

:5 Jlgw Ja

- dc Lkl dam

1211 10 7 5kd 6 535 ghd 4 35kd 2 | bgha 3 8 pall
1
3 2 1 0 container:count
address address address null Container:arr[0]
of of of
SingleOne SingleOne SingleOne
object, object, object,
with with with
numl=11 numl=11 numl=11
num2=35 num2=35 num2=35
address address null null Container:arr[1]
of of
SingleOne SingleOne
object, object,
with with
numl1=47 num1=47
num2=22 num2=22
address null null null Container:arr[2]
of
SingleOne
object,
with
num1=8
num2=17
null null null null Container:arr[3]
null null null null Container:arr[4]
0 Container:numl
8 47 11 sl:numl
17 22 35 s2:num2
SubContainer: arr[0]
SubContainer: arr[1]
SubContainer: arr[2]
SubContainer: arr[3]
SubContainer: arr[4]
SubContainer: num1
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15 35kd 1435k3 | 13 1255k | 11 1085k3 | 9 5| 4 2 8yl
4 container:count
Container:arr[0]
Container:arr[1]
Container:arr[2]
address of Container:arr[3]
MultiOne
object,
SubContai
ner
Container:arr[4]
Container:num1
39 21 5 4 1 sl:numl
3 7 1
62 13 4 2 3 s2:num2
0 2 5
3 2 1 0 SubContainer:
count
address of address of address of null SubContainer:
SingleOne SingleOne SingleOne arr[0]
object, with object, with object, with
num1=53 num1=53 num1=53
num?2=40 num2=40 num?2=40
address of address of null null SubContainer:
SingleOne SingleOne arr[1]
object, with object, with
numl=21 numl=21
num?2=13 num?2=13
address of null null null SubContainer:
SingleOne arr[2]
object, with
num1=39
num?2=62
null null null null SubContainer:
arr[3]
null null null null SubContainer:
arr[4]
0 SubContainer:
numl
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<l g | IFirst, 1ISecond, IThird  Gadaill ilgal s 4 & 5 pie ol

. Test 45 AAA, BBB, CCC

public interface IFirst

{
public boolean OpA (Object stam);
public void OpB (int num);
¥
[/==mm e e -
public interface ISecond extends IFirst
{
public int OpC ();
}
[/==mm =
public interface IThird
{
public int OpD ();
}
[/===m =
public class AAA implements IFirst
{
}
[/==mmmm e e oo -
public class BBB implements ISecond
{
¥
[/=mmm e e e -
public class CCC implements ISecond, IThird
{
¥
[/==mmmm e e
public class Test
{
public static void main(String[] args)
{
}
}

AAA, BBB, «lill e sasl s IS 8 ki any cillee 451 ciiSi
Mz 85, CCC
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Y ol 4 g8 S 13) ada | clalal Al j-jy el YY) Cile ganse (e Baa 5 JSI(
Je ¢

I. 1Second sl =new ISecond ();
ii. BBB bl=new BBB();
li. AAAal=new AAA();

IFirst f1 =al ;
iv. CCCcl=new CCC|();
IFirst f2=c1;

;Y Ll Lol -
.BBB Ll e A JesQpB duleall JiaiS e
AAA Ll o WS muad CCC/R (e 8 it @

leall 8 el A0S Aol 5 03005 (Saal) o8 1Y) a3 | cpdlaiall (g 2a) 5 UK
.main

C kel e i) a2 (Saall (e (S 1)

3l e — 02w Saall (e (S5l 13)
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16 J) g Ja
AAA -Jas Gl ks i

public bool opA(Object stam)
public void opB (int num)
BBB - Jals 3uhaill (33l 5 J) s
public bool opA(Object stam)
public void opB (int num)
public int opC()
CCC - Jas Gakaill 35k 5 J) 52
public bool opA(Object stam)
public void opB (int num)
public int opC()
public int opD()

2

Bl a5 Bk dgal g8 6 e S sl JgRS S48 e ()

BBB 4ull 4yl yiay) Al Akl slesin) | S8 (i)
BBB g 5 o sl

AAAE 5 e e e S5ty ARNE S s OIS oLy (S8 (i)
(Ifirst agal sl Gaday 43¥ 7 68) [firSt 5 () odisall Laasy J5a0

ISecond -5 IThird -51Second <lealsll 343 CCC oY .S58 (iv)
SsB@ s upcasting L a5 IFirst &

public static void main (String[] arg)

{
BBB b =<new BBB();
b.opB(3)3
Object“c = new CCC();
AAA a = (AAA) c;

}

RunTime Error Juiall ¢85 sUadl e Joass Juaddll vie (€1 B gad aa g
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i s
ijw‘;w\qgﬂ L;M\‘";Maw\uq# Point 4l
Colaaia e L y;x.(x,y)kﬁéj\hj&u\ﬁ

s ol Jisall Point 4l
int X, inty

- Point 44l LB:"‘LS igal g e SLalal

Point (int X, int y) (X, Y) <l el A el a4l dolec
int getX() alasill X daf aa dylec
int getY() adaaill y dad i dlec

$M\gwqﬂ,§w\gwagkuuqyﬁ Line 4l
Hk 8 Gaia s sall (idalil] a5

ol Glsall Line 4asll

Point pointl
Point point2

- Line 2l (3uki dgal g (pe o ya clalal

Line (Point,p1, Point p2) 0 sinall 8 Aadad diad A dolac
L Pl p2 kil (s e s

Point GetPoint1() . 4xbaill point] 4l A Alac
Point GetPoint2() . 4xbaill point2 il A Alac

L sl (8 add de gana g (5 siuall 5 blE e gana A cau )y Drawing 4l
;) cleall Drawing 4l

dolas 48 gaina
el (82 s gall Jalil) dac
el G882 g gall acdadl) dac
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Ol Gk Jgal g Jaxinl | Drawing 4l 4 "t — " gl Ul daly ula
3] oila Gubaill  Jea o) cililee ddlia) Sy | Laginkai o 93 Point 5 Line

eilaa g 358 ) gie
30 5 NP el 8 0SS Ol eiSay Al blail) axe Al 4l ddee |
N1 —amll &GS Ol LeiSay ) adadll

: Aglleal) 1%

np oS S LGl 48 hawzlail o

N1 S oSl adadll 28 s80ns cli) @

0 ) a8 5o s sall i) e o1l e
0 a5 s sallladadll sae ¢y

il oy an ) bls 4 shiae 30 Ol 50 s sall ddalill aetidlee x
Adsiadl & n QL 8 ddas aa

aci ) () ddad Capaidglee 2
e 48 giias 6 ddaiall Ok 2 g 4l il

il lal aal Akl an 5 1) adadll dde dad g cans ) 8 Ak AN Alee |

(o Adatall o2 (hakad 450 (S5 Al 13) - M Baal dat g g ) 8 Akl Al dlee
ey CadA - "G g clgdl yhal aal
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class Drawing

{

private Line[] lines;
private Point[] points;
private int countpoints = 9;
private int countLines = 9;

public Drawing(int np, int nl)
{

lines = new Line[nl];
points = new Point[np];

}

public Point getPoint(int num)
{ return points[num]; }

public void addPoint(Point p)
{ points[countpoints++] = p; }

public int findPoints(Point p)
{

int sum = 9;
for (int i = @; i < countLines;_ i+%)
{

Point q = lines[i].getPoint1();

Java Language -Lilal 4zl

17 Jg o

if((p.getX()==q.getX()) && (p.getY()==q.getY()))

sum++;
g = lines[i].getPoint2();

if ((p.getX()==g.getX()) && (p.getY()==q.getY()))

sum++;

}

return sum;

}

public boolean noLineWithPoint(Point p)
{

}

return findPoints(p) == 0;
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: 8 J)su

she aal) 1agd | A gall ALl 3 S e Jaad 430 8 ALl 3 S sl )8
ALl 3 S aladl g ¢ (Team) &8s « (Player) 4l 3 S cacW ; clid &35 alasy)
. (Union)

caalul) Glaall Player 4l

String playerName - 4lulls S ey aul o
double height - JbeYLalull s S e P sk o

it PoiNts - awsall 138 8 W ) jal ' @lhladl s o

s saeall cldall céhe Player 44
getPlayerName() , getHeight()/, getPoints()
s sadaall cillasd) g

setPlayerName(String.name) , setHeight(double height) ,
setPoints(int points)

-4l laall Tegm 4asll

String tramName - G4l au!
int num - Gal & Gue 3 aae

Player[] playerArray - G 8!l e 20 S 48 jhias

s badll Cilleall cide Team 43l &

getTeamName() , getNum() , getPlayersArray()
- padaall duleall
setTeamName(String name)
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Team 35 Player ol Jaaied Al Unijon 4l Bl 4zl 3.k
8 30 am s AL 5 S Al

CAlud) 3 S (98 48 ghins ; daall Union 44l

s elalal ¢ A i e AN Cpaid) Al ke Jady
Al o) gie
Al da cayyas i

Union 4l 3 elalal i) lead) Wlacdaly 353 o

Void printTeamsDetails() 58 aad) A G Sl dlanl) aalas

Asd Gue I dac g (G pall sl caldl

(a
O 2al 5 JS L al i) Ll sae e Cldand fle J gaandly AL 5 S slal iny

Le¥ oSy, Uangia Lo ¥ oS5 lna Lo oS el o sal) (8 (e
ALY 8 as g Ll ) el 3 5les

4kt 100 e S8 awdall A el eV sa Lladl 5 oa) 8 Capaall e
4428 200 5 100 3 pne sall (& 5oal e g8 Blail i ja) A Ja giall e D)
(200 3100 <l . lay)

Ak 200 (e ST puasall B oal e e Ll el 8 Slieal) e SU)

Team 5 Player <Ol Ul e saal 3 JS ) Lgilia) caagy Al Cililaall G
ALl e il (e 3aal 5 JS 8 4 sthall Cilasbeal) e Jseasll | Union 5
(el 5 g (bl Aaly a5 S clgiial dolee (0 Aally | J8Y) e sasl s dulee

Ceinki o B A A
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public class player

Java Language -Lilal 4zl

: 8 Jp Ja

{
private String playerName;
private double height;
private int points;
public player(String pN, double h, int pont)
{
this.playerName = pN;
this.height = h;
this.points = pont;
}
public void SetPlayerName(String pN)
{
this.playerName = pN;
¥
public String GetPlayerName()
{
return this.playerName;
}
public void SetHeight(double height)
{
this.height = height;
}
public double GetHeight()
{
return this.height;
}
public void SetHeight(int pont)
{
this.points =‘pont;
}
public int_GetPoints()
{
return/this.points;
}
@0verride” public String toString()
{
String st = "";
st += "PlayerName:" + this.playerName + "\n";
st += "Height:" + this.height + "\n";
st += "Points:" + this.points + "\n";
return st;
}
}
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public class Team

{

private String teamName;
private int num;
private player[] playersArray = new player[20];

public Team(String TN, int n1)
{

this.teamName = TN;
this.num = ni;

}
public void SetTeamName(String TN)

{

}
public String GetTeamName()

{

¥
public void SetNum(int n1)

{

¥
public int GetNum()

{

}
public void SetPlayersArray(player [] arr)

{

}
public player[] GetPlayersArray()

{

}
@Override_public String toString()

{

return “\nTeam:'

}

this.teamName = TN;

return this.teamName;

this.num = ni;

return this.num;

this.playersArray = arr;

return this.playersArray;

+ this.teamName+" No.Players:" + this.num;

}

public class Union A
{

private Team[] TArr = new Team[30];

public Union()

{ }

public void PrintTeamsDetails() )
{
for (int i = @; i < TArr.length; i++)
if (TArr[i] != null)
TArr[i].toString();
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Ll e saal s 0SS s of Dl gad) 8 bl <1 Jall 5k e clllia (¢
L ) EY)
e DUl ) Lalad) sae G A a3 | player 4l Jals dls s

public int GetStatus()

{
if (this.points < 100) return o;

else if ((this.points >=100) && (this.points <= 200)) return 1;
else return 2;

}
cGlalae 48 gdina 3 e;;;giéjiha@ g&:pj, Team llﬂ\LLsL:ggiisiMaigajj
salaall 4l a5 GetStatus Alall slallic & playersArray 4 siadll Ll
Gl 48 siaall & Ll daes (0,1,2)

public int[] GetTeamStatus()

{
int[] A = new int[3];
for (int i = 9; i < this.num; i++)
{
int j = this.playersArray[i].GetStatus();
A[J]++;
}
return A;
}

JShiai | (1, 62, €3) @l e 3 i Union 4l Jals coss 2la Leayl
Jix | GetTeamStatus Al gk anle Joass s Calaldal) 44 gaian Crua g Cile gandll
Lol e 3D
public void PrintTeamsStatus()
{
int[] B;
int c1=0, /€2=0, c3=0;
for (int'i = @; i < TArr.length; i++)
{
if (TArr[i] != null)
{
B = TArr[i].GetTeamStatus();
cl += B[0O];
c2 += B[1];
c3 += B[2];
}
}
System.out.println("\nNo. of Weeks: " + cl1);
System.out.println("\nNo. of Acceptable: " + c2);
System.out.println("\nNo. of Goods: " + c3);
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: 9 J)gm
aaly )3 48 daa g Uil g guud JS 505 e sud) g UL o 5 B

caaall e iyl el 8 ley | 5 5aY1 50 -J) le DUainY) a8 sall Jada,

AiSae lila) ma ) 4 7 sk A Jlpad) | o i gy Ui r A g Olatul S Cldass
g lal cpall (€ bl aae - Al Sl Al | Jl sl e

Al sy, 580 A Al e i) A Jhsadl e Jaid Ay & il Kl
.ol 3aal 5 dila) lnal

"o saa¥) g LY a8 sl (Gdail A SN T (]
: Lgdad Al UV e sl 5 S el

FJic e i€l

AJava b Ll sie sl

b JO g 5 s Java 3al Ll e i

Vel " e sl g ML &l gall 31 (@
2aa &0kt Adla) e
c e el g ¥ eyl delib g | aaal) g ki) Jlswdcll o
2 Jaaad g aaall ¢ Sty A ¢l i) b ua) Al Ay Jus) e
CALYY e )5 LA (pall (1S yidall
e & i Al e SUatey) ) sed Aailly | o DUainy) i Ao ) Jliiul e
;o) Gadasall Aelids | sy 5l
cAllaY) fpeasl g JS) g HUAT pdl) S pidal 2 Vv
oS iiall (e axe ST lial Ay el il v
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e ) & UL ad sall 5 laY A 3O cililaall (i
il (e 3aal 5 S 8 A J dailly U8 ee et 5 gt Oslexd) Of (a8l
) g e A

s i) bl e gaa) 5 JSI dunally
Java dal @l gie i

dlay i

1000 3o ST L A jidl Al cile SUain¥) ate aali dilee Java dals (il
o34 (gaakai cany MM ) b g Te  all citadl) e A o 8 SO @ jida
IS 8 A O iy 87 Set 5 get Oleadl o (a8l Ailaal)
A sl 8 gianhe ) i) e sasl
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: 9 Jlm Ja

can)g i) Jlaids |

public class OneOpinionPoll
{
/1 dd/mm/yyyy JS&IL g Uaiay) B8 & )
private string date ;
private string question ; //gkiuY) Jlsu
//&MY\ J gl 4 ga)
private String[] answer = new String [4];

[fAgeS Jias 4l JS 3 sions
private int[] numberOfAnswers = new int [4] ;

[oe S sa ) 5 JUA) G S il

;5] e i) 50 Jias 48 2
public class FiftyOpinionPolls

{
private OneOpinionPoll[] opinionPol1ls=new OneOpinionPoll [50];
/15 AN Gle BUaidb 50 J 48 jaina
private int indexOfNewestOpinionPoll ;
Mg i 50 I G (e waall ¢ Wi Luduall 8 1)
}

s ddaa S

Cabad g enBd s Al e Uil 50 of Lo s

il apaal) g Sy (Sl A8 jra cang cile Mainl) 50 dallaal

paal) & SUatiu¥ 1349 J see  indexOfNewestOpinionPoll Luludll &8 1 1S 13
.0 oAl ‘;Jﬁy.‘:\é‘ﬁm‘ Jdalh o thl\

indexOfNewestOpinionPoll + 1 Cuaa Sy DA

: OneOpinionPoll 4l b 1

s3e B3l 3 oy yial LS (4-1) g DY) 3 o usiall (i gal) o8 5 Sl A — Ay L
on g o pal) 13gd (S jial)

Public void incNumberOfAnswers( int i )
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. FiftyOpinionPolls 44l & (<
ae B 3 sy el HUS (2aall) AV e DAY o el ol gl &8 ) Jais A1)
caa) g Gl 13gd (S yidall

public void incNumberOfAnswers(int i)

g MY Jgw Al | dd/mmlyyyy sielS date g OUaiul) s s b sl Al
m g L nll & 4 S dddasy

GlLEA) 0 aflidana () 63 aaa & Sty (LeSY) A8y 53) aaadll & SUain) Jaardhy o 583 A1)
ERPNERRT

-l g iU edaall &8 51 J3a5 Adlall AdlaYy

public void UpdateOpinionPoII(string date,string q, String[] m)

s aaall & SUaiedU Lgallly Jlsal) aakad A1)
public void printNewestOpinionPoll () ;

g i) Jlsw aakaiy | dd/mmiyyyy e S date /g Sainl) pis o ol A8l Al
A Aa V) A saW) e Bas) o JSH 1 AN (pal) S el dae g F Ul gy i gl
L O iial ga 4y SV daul gy sl A Gl sal

public void printOpinionPoll (string’ date)

. FiftyOpinionPolls 4l & (z
public int numOfOpinionPolls. ()

{
int counter=0 ;
for(int is03. 1i<50; i++ )
{
int -num = opinionPolls[i].sum();
ify( num>1000 ) counter++ ;
}
return counter ;
}

. OneOpinionPoll 44l (e« Sum Al Jexini nuMOFOpinionPolls 4l
Sl & SUaiuD Ay a1 1 Ul pdl) (S jiiall aae as Al
public int sum ()

{
int help=0 ;
for (int i =0 ; i < 4; i++)
help += numberOfAnswers [ i ] ;
return help
}
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: 10 J) o

el b il jeall Janil £ 5 e 3k Maaall g apll Caatl
Java sl cliall s Cay s el

-5 = , Statue -JUai | Painting -4« , EXhibit -0 5 e
.Photograph

public class Exhibit

{
protected string creator; /] gaadl pwl
protected string name; /] p3s2adl pwl
protected int year; /] A Jexdl )
protected double height; /] pys=adl Jgb
protected double width; /] pys=adl @ye
public Exhibit()
{
//...
}
public Exhibit(string creator, string name, int year,
double h, doublew)
{
//...
}
J*% g all A G mall Gagl da U g jal) Aol aad Llaal) %/
public virtualtdouble ExhibitionSpace()
{
returnrsthis.height * this.width;
}
}
public class Painting extends Exhibit
{
private string style; /] Lawydl o gdwl
}
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public class Statue extends Exhibit

{
private string[] materials;// JUGJI Lgbiow ol Sd ) gedl
private string technique; // ol Las
private double depth; /] LS Gas
public override double ExhibitionSpace()

{
}

return this.height * this.width * this.depth;

public class Photograph extends Exhibit
{

}

private string kind; /] 3ysaldl &4

Ak A Al dlaall Jaxias ¢ Painting 4l & 400 LlseJava Axd ok (|
Exhibit 4all & <l il

el oy yas (A (uSai LIS AR g0 Aava o A1 A0 S (L
< exhibitionSpace() el s Exhibit, 44l 2 Al exhibitionSpace()
Statue 44l

sacluw Statue 44l 4 exhibitionSpace() lex!) Guli (Sada (7
)5 fleinda — Sy AS 1Y ¢ Exhibit 4l & Al exhibitionSpace() dile)
¢ 13l Jle - USan 0K

uﬁ;géj@%ﬂ\@,dﬁd\g%ﬁdﬁd‘Room-lfé)éljél\ (.2
P osa (Jila ¢ Dlan ) OS5 Ol Sy dd all G L 2e 25

S - 2 58 Guki Jedy o) sy . Room — 48¢ 44l Java 4al 35k
REAN
i iy a8l Ol e
A8 jall 833 ga gall Gilew )l 22e dmi dnlee
g mall 3¢ aa g 48] iyl A8 jall ) adui g Lin g yee Al dlee il
LB PR
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, (=
Gyt 10 A aniall 6l L Lia jee JAd EXhibition o _me 44

10 a1 e A8 je

i-iii sl 2l uks Jeds of sy, Exhibition &4l Java 4l 3k
s el )

Clhia g patg AN Ol e
oda 853 52 sall Cilan ll 23 aalig ¢ 10 5 1 On 485 85 aliidlee i
)
S s mall Canmig e Lag ey | 10 51 OR8¢ &8 Gilddee i
LAl A IS i g el 13¢] o 0T 81 AUl 43l
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public class Painting(String creator, String name, int year,
double height, double width, String style)

{
super(creator, name, year, height, width);
this.style = style;
}
A5l Al Jada dalaall o) Al aaa (e iy el - (Qverriding) gy o
xd
public double exhibitionSpace ()
{
return super.exhibitionSpace () * this.depth;
¥
A e e e e
public class Room /725 380 Ologyradl ddgdas
{
private Exhibit [] items = new Exhibit[25];
private int num; /] L3y ologyraldl odde
public int numOfPaints()
{
int counter=0 ;
for (int i=0; i < num; i++ )
if ( items[i] instanceof Painting ) counter++ ;
return counter ;
}
public void addItem ( Exhibit ex )
{
items[num]=ex ;
num++ ;
}
} /74531 io1Lgs Room
—

public class Exhibition

{

private Room[] rooms=new Room [10] ; // @y=Jl &ye
public int numOfPaints (int i)

{

retun rooms[ i - 1 ].numOfPaint() ;
}
public void addltem ( int i, Exhibit ex)
{

rooms[ i - 1].addltem (ex) ;
}

} //i5 e Exhibition
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o : 11 Jlsw
Cne Ty e it g 2850 ) sk
& somiall 8 Gl Clll e Cuay s clalal 52 dagladil

Phone CellPhone
o . .
o - InterA (interface)
P ¥
,,fﬁ"i ,,“j____;- InterB (interface)
Type2 Typel
----- > dgaly
G Y

4 sl ) 8 5 i il g8 A4S pill aa gy

 Gsla lala Jis CellRhonefaall s « Lay lals Jias Phone 4l
.Type2 , Typel : (ne s (e dsla il sa aa

150 e aal s IS sl el Sy Sl Glleadl (e il slea clalal

o) il b
Jus e

Typel & &l (e s Al Cailgll &

Jusdl

Al Al

LAl saa el y Al ; il gl 8515 S35 )
'&J}m.ia\ﬁﬁ\
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‘Type2 ¢ &l (e g slall i)

Jus)

Al Al

Lol saa el ) dili) ¢ il gl 8515 K133 )
el ja e

dclul) Javs

Aelull (e @ delud) gladled Ul Cillesd) 43720 IntraA Gkl deal s
saclull oy
b goa LA ) guall Gladlad Ul Cllasl) 4500 IntraB Sukaill dgal s &

Bopa pa e

led & 5 pdall ) 48 L) ny | (COAE FeUSE) 2581 Jlasivd 3ale) (84l
A 1A il el 5 il il gl A8 yidiall cilileall g cliall JSI dallag
; 40l o3g] dpuailly
Java 4xly adll g sie S
Cing i A3l e Jal o iy S llleall GLSIG (S
CUlaal] o0a Gakat HLYL ()5S Cuay | A5l 8 Lgdy g

(<
Ll 4yl Cazal g @ yiay ) (ARl dssall L8) el lagdadiil) sl
[ R VRPN (5 0 P RO P SV S [ OO [ I P IS
NN R VERS R PR
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it a8 dahe ) Ll e g il ) ) ilal agdl pal 8L (7
Yy, Guhill Cleals Jdady V) Jagaadll 6 3l bl (e 3aal 5 JS3 Al
()l 8 g e ) Asl) Jady

Java 4l dsdll o) gie S
Gy lia 405 | L Jalll o iy ) el LML (iS)
cSlleall sda Baadat HLYL 0 5S) Cunoy ¢ Al A Lgdy pad

(J

8335 sall £ 15391 IS (e i) gl Alfan | 4S80 ladd S je gl
& el I el 13g] Ao SV 4al) Adlia) Cany | il

ccliall i g il | eiliiag | 4l ol sie Java 3ak i)
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(ol Caila) gale Catla Jias 23l |

public class BasePhone

int status ;

(i)
(i)
-l aall
string numberOfPhone ; /7 <l o8 )
/7 -1 =33 ) 5 dall&a
/7 -2 — A A Al
/7 -3 ey
/7 -4 Jbsi)
/1 Rsa
IS o
755 LU R
LS
BasePhone InterA

Phone

CellPhone

InterB

public
public
public
public

class
class
class
class

.r"‘-::l?

Type2 Typel

. BasePhone 4l (& xi CellPhone 3 Phone <l

(1)
Phone extends BasePhone
CellPhone extends BasePhone
Typel extends CellPhone implements InterA, InterB
Type2 extends CellPhone implements InterA
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: Phone 4l (i)
Lealiag Al L3V S Phone 43l I J)se o <l jae A8l dala Y
. BasePhone 42all Jala3 s sia

Gk - Jige 3 el 448l
a8y ddln) |l salill Bl Y 48 hiae CellPhone
RPREN
deld) (a e Typel
deludl Joaas
B pa gl
3 ysall (e
deldl e Type2
Aol Jaaas

- 3Jaa e

L4380 ) ag InterA 4ea) ) o ssis) | saaa 458 Qb (T) g 8 B
Cilplase Jadal dals Glllia 13 delud) GaxiVghha ol cililee s 5131 ;)
<l el e L)

;‘éjtﬂ\[JPVIL_ g,ua;.uhtﬁﬂ\g,%ﬁﬂjigrupgcj[3uﬂ\ggéﬂ)SS [PRERTEN

Phone
F N
Clock
CellPhone
)
InterB
-
Typel

adll (e & iy Clock 55 o S reference s~ CellPhone 4l
.Phone
. InterB 4¢a) 1l (akas Typel 454l
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-

ik - Jiga 5 jal ]
Juzil /77 <ol a8 Phone
4allSe Jusinl | string numberOfPhone ;
77 -1 =33 5 dall&a
I1-2 — 4 )& Al
/-3 - =y
/-4 -l
int status;
RPREI KEEPHTIRENE TP CellPhone
o cida il
delull a e Qe ls Clock
dclud)l haes Jilan
EE
by pa gl Typel
8 seall e
(J
public class Service
{
private ArrayList 4 ; [ Slead iy panse
}
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: 12 J) g

P AUl i) 4 g mals o clalal
MainApp -5 Derived3 , Derived2 , Derivedl, Base

public class Base

{
protected static int[] arr;
protected Base successor;
public void SetSuccessor(Base b)
{
this.successor = b;
}
public static void SetArr(int[] arr)
{
Base.arr = arr;
}
public void Opp()
{ System.out.println("Good Luck !"); ¥
}
public class Derivedl extends Base
{
public void opp()
{
int sum = 0;
for (int i =793 1 < Base.arr.Length; i++)
{
if_(Base.arr[i] > @)
{
sum += Base.arr[i];
b
}
System.out.println ("Sum :" + sum);
if (this.successor != null)
this.successor.opp();
}
}
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public class Derived2 extends Base

{

public void Opp()

{

int counter = 0;
for (int i = @; i < Base.arr.Length; i++)

{

if (Base.arr[i] <= 0)

{

counter++;

}
}
System.out.println ("Counter : " + counter);
if (this.successor != null)

this.successor.0Opp();

public class Derived3 extends Base

{
public void opp()
{
int counter = 0;
for (int i = @; i/< Base.arr.Length; i++)
{
if (Base.arr[i] % 2 == Q)
{
counter++;
¥
if (Base.arr[i] == 0)
System.out.println ("*");
else
System.out.println (Base.arr[i]);
}
System.out.println ("Counter : " + counter);
if (this.successor != null)
this.successor.0Opp();
}
}
-209 - Chad o (A8 eise (udigall
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public class MainApp

{
public static void main(String[] args)
{
Derivedl d1 = new Derivedl();
Derived2 d2 = new Derived2();
Derived3 d3 = new Derived3();
dl.SetSuccessor(d2);
d2.SetSuccessor(d3);
int[] ar‘r. = { 12_’ 13_’ -5_, 0, -56_, 34_, 22_, -36 }_;
Base.SetArr(arr);
dl.opp();
}
}

.z A S (MainApp 4l A main Adeal] Aalic )
Aliia o IS IS Al 5 ol padl s daglid) S o) cany

(<
: clalal Al main 4deats, MainApp 444 & A main dalead) Jaios

public static void Main(string[] args)

{
Derivedl d4“= new Derivedl();
d4.SetSuccessor(d4);
int[] arr & { 12, 13, -5, @, -56, 34, 22, -30 };
Base.SetArr(arr);

) d4.0pp();

L i Y main dlead) dawi ; eleay) cloldl
¢ dle | mma ol lamaa le 3y 18 IS 13 a3a
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: 12 Jlps I
i

arr —__ |

@/ successor

/ [12]13]-5] 0 [-56]54]22] 30|

arr —

sS5uccessor
=3 arr
- successor=null
. bl 2 amy G WAL AN o
;G)';Aj\
Sum: 81
Counter: 4
12
13
-5
*
-56
34
22
-30

Counter: 6

(<
Ul 45 S5 ) S Y SUCCESSOT i sall — 4 sall Y (e Y zmali yall

arr /’J—%

SUCCessor 12113(-5| 0 |-56|34]221]-30

L7
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: 13 Jlgm

O al e i g Jiad Vehicle 4l
QXAUMQ{L¢¢MH}H4&S Train 4l
sl sa Ay s sl L8 Jia Boat 4l
Gl go Al g & Al 3yl Jia Airplane 4l
(e SOlal ga Jila g el 48 55 B33 | TransportationCompany 4l
public class Vehicle
{
private String type; I (5 /eka/ ga)l) adsall
private String way; (o8 wadSu/g by sghlle &
private int maxSpeed; // =il dc
public Vehicle(String type, String way,  int maxSpeed)
{
this.type = type;
this.way = way;
this.maxSpeed = maxSpeed;
}
}
R e e L e e e e L el
public class Train extends Vehicle
{
private int numOfCarpriages; /1 JUadll b je dae
public Train(int maxSpeed, int numOfCarriages)
{
super(;'land", "tracks", maxSpeed);
thisthumOfCarriages = numOfCarriages;
}
108l (8l pall e - S/
public void IncNumOfCarriages(int n)
{
this.numOfCarriages = this.numOfCarriages + n;
}
}
[/ === m e e e m oo e
public class Boat extends Vehicle
{
public Boat(string way, int maxSpeed)
{
super("water", way, maxSpeed)
}
}
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public class Airplane extends Vehicle

{
private int maxHeight; I =¥ ) pdall & 1as 5y
public Airplane(int maxSpeed, int maxHeight)
{
super("sky", "air", maxSpeed)
this.maxHeight = maxHeight;
}
}
[[ === e -
public class TransportationCompany
{
I 38 3l A S3lal sall Jil 348 gdina
private Vehicle[] vehicles = new Vehicle[50];
/] W2 33 s gall O al gall Jilu g 22e
private int counter = 0;
public TransportationCompany()
{
} ,
J] A8 53 3 ) sall Jilu s 48 siiae ) el oo Ao 5 Cancad
N sl o Ao 5 Aila (S0 2a g 41y 4500
public void AddVehicle(Vehicle w)
{
this.vehicles[counter] = v;
this.counter++;
}
}

- Ol (e alDASE A ) dilee Led Program 4, 43 Java dal ik
TransportationCompany - <3bal se Jil 5 A4S il Jaai (e (IS 6Lty o
.companyl (e
.companyl 4S,dll Mol B ddls) e
el LS claall Lag jial
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: dileall Cé e TransportationCompany 4l a(«
public void display()

{
for (int i=@; i< this.counter ; i++)
{
System.out.println((i+1) + ":" + this.vehicles[i]);
}
}

O ks display() Aelenll Lol 13855 & cilee JAva 3al 34k
Loalaal dag Sl SV 45y jlally cililead) (e | Ll afian Ml se Al g
; LS Aga gall Ana il

. (polymorphism JSa¥) a3 inheritance <5 <encapsulation —ulas)

LA gl ) ) ¢ eanla ddee (S Al
display() Adead) juas (S Y

, , (a
<l jUadl) S Jpcilihe nauaiy n Whm&ﬂﬁ,@& Java 4l 3ik

Sl Aaleall (555 | Ailide ¢ 53] (e il o Sl g Lgual ) AS il i )
L&) (53 ga sall ilileall s S Y ey pat g A3d (gl 8
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: 13 Vg Ja

(
class Program
{
static void Main(string[] args)
{
TransportationCompany companyl = new
TransportationCompany();// iS b g4 g0 LS //
Vehicle boat = new Boat("SEA", 50);
Vehicle train = new Train(100, 5);
companyl.AddVehicle(boat);// oS 0 iLdLal //
companyl.AddVehicle(train);// yUas Lalal //
}
}

. AclufaS 50 (s sl Aie ju s SEA ol B s o e ddlia) daill Jila 5l 4,8 oLy
€ je 5 4y dclu/aS 100, 5 smatll die ju gl A8l

(<

(LA ) ) bl S5 Vehicle ) &) 46 toString() A s A1l G
A Gli Vehicle Gaubu) 2l 4 5801 g 6 o | uilia a 2ue3 A1
LAl 3, eall toString()

@0verride public String toString()
{

return " Type : + this.type + " ; Way : +

this.way + " MaxSpeed”: " + this.maxSpeed;

_ Al 35 oall toString() Al 3 Train &l
@override public String toString()
{

return. “Train == >" + super.toString() + " numOfCarriages :

" + this.numOfCarriages;

}

Al 3, wall toString() Al (Guai Boat 4wl é
@verride public String toString()
{

}

return "Boat == >" + super.ToString();

Al 5 sall toString() AN (3uai Airplane 4l 3
@verride public String toString()
{

return "Airplane == >" + super.toString() + " maxHeight :

+ this.maxHeight;
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e Al <l juaall JS ) &b je ncanaig n i;y;uaimx:L;ﬁﬁaﬂagygi
Ll Jala Lgiuda dilide ¢ ) 5l (e CDlal ga Jilas g Lol ) A< 5E0
.TransportationCompany

LS all e N agd Canas ol jladll JSby | Jail) Qi 5 48 ghoan Jadias llal)
As ) A g o5 Jail) A g g 53 pand

public void AddCarriagesToTrains(int n)

{
for (int i = 9; i < this.counter; i++)
{
if (this.vehicles[i] instanceof Train)
((Train)this.vehicles[i]).IncNumOfCarriages(n);
}
}

, A8l HUasl Gl e aslal 5 Display() gl Al a jl
AUl 5 ) salsAddCarriagesToTrains

static void main(String[] args)

{
TransportationCompany companyls= new
TransportationCompany();
Vehicle boat = new Boat("SEA", 50);
Vehicle train = new Train(100, 5);
Vehicle airplane = new Airplane(10000, 3000);
companyl.AddVehicle(boat);
companyl.AddVehicle(train);
companyl.AddVehicle(airplane);
companyl.Display();
company®.AddCarriagesToTrains(2);
Console.WriteLine();
companyl.Display();

e [:% WINDOWS', system32' cmd .exe
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:14 J) g

Jaia) S S Al L ) S (e e sl gone 453 ASA 2 59

) LS ol ah Ladie | 4y agafial (sae Jsa U 6] 758 olae | (5301 ey il

MLL\:\;.H430@44\;:1“\&39&_\3%‘&_\}»&\@@)33@\4&?)&“%\

0553 Cmy aaaall 3 Sl oy a8 Joa il glaall Jaind aiaill sae ST L) 4
onadd) Gla all e 3aal) g IO QUS JS 1 gaha cpdll o) 8l dae 48 jea lSaYL

el

. (Library) <4l Jiai 4 (Book) Ul i 4 il slaall g A 2x
. Library 3 Book ol Jléay UME (lakis cloll

Book

private int code

Ul 3 <

private String name

S

private String genre

(dlﬁjaicojh‘\ c:\:\\}J)&_\\_}ﬁ\tﬁ

private int numOfCopies

ACall A (V) 52 s sl QU G 2ae
3 plaiuse Cu

private int[] rating

o)l adai il ol dilias 46 siiae
LSl

get 5 set lidesl) 48 oo dda JSI

public void incNumOfCopies()

u\iﬁ\é.uimc 1 - Sl
(DJLLLMA k_u.n.\j) LSSA\@U‘X\ oJP}J\

Public double-score()

qu}g_u.u;.aca_\\_&ﬂm).c .J.uuﬂ\_ﬂAs:

. usl)

Library

private Book[] books

OS seday | Al b Sl 36 i
A8 jhiaall 8 Baa) 937 QLS

s Al 8 o)) sae o Gyl
A8 hadl J sl
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s Al Clegall 285 Caagy | ASal) ) LUS iz (5 )8 2 Ledic

Al Cangy QD 2 S Jli

(3l ol 1)) Al 8 V) 32 sa gall QLS fesd dae o

rating asbasy) 48 seaal) Juaed 5 (b€l (5 5l sllac (g2l gy paill Jlain)
Al (e b

138 g lae ] (8 et ol ol il o] QUSH Aadle cal 3 1) iy g3 el

L sowl

A QS sale ] dallieal 4 gladll llaall | slazallelisdl 8 Java dal i

g sl (& L) el des D Y A8, )l CElleal) Cay jai elile | 44
s 13y ¢ A 13 5 el Caad G Al i€l dlee JS Aunilly

Ll b Gada aa g UML AL 8 4 5i€all culyleal) JSU o (m )
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:14 J) g

Jaia) S S Rl L ) S (e e slaa gone 453 ASA L 2 59

) LS ol ah Ladie | 4y agafial (sae Jsa U 6] 758 olae | (5301 ey il

MLL\:\;.H430@44\;:1“\&39&_\3%‘&_\}»&\@@)33@\4&?)&“%\

0553 Cmy aaaall 3 Sl oy a8 Jsa il glaall Jaind aiaill sae ST ) 4
onadd) Gla all e 3aal) g IO QUS JS 1 gaha cpdll o) 8l dae 48 jea lSaYL

el

. (Library) <4l Jiai 4 (Book) Ul i 4 il slaall g A 2x
. Library 3 Book ol Jléay UME (lakis cloll

Book

private int code

Ul 3 <

private String name

S

private String genre

(dlﬁjaicojh‘\ c:\:\\}J)&_\\_}ﬁ\tﬁ

private int numOfCopies

ACall A (V) 52 s sl QU G 2ae
3 plaiuse Cu

private int[] rating

o)l adai il ol dilias 46 siiae
LSl

get 5 set lidesl) 48 oo dda JSI

public void incNumOfCopies()

u\iﬁ\é.uimc 1 - Sl
(DJLLLMA k_u.n.\j) LSSA\@U‘X\ oJP}J\

Public double-score()

qu}g_u.u;.aca_\\_&ﬂm).c .J.uuﬂ\_ﬂAs:

. usl)

Library

private Book[] books

OS seday | Al b Sl 36 i
A8 jhiaall 8 Baa) 98T QS

s Al 8 o)) sae o Gyl
A8 hadl J sl
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s Al Clegall 285 Caagy | ASal) ) LUS iz (5 )8 2 Ledic

Al Cangy QD 2 S Jli

(3l ol 1)) Al 8 V) 32 sa gall QLS fesd dae o

rating asbasy) 48 seaal) Juaed 5 (b€l (5 5l sllac (g2l gy paill Jlain)
Al (e b

128 g lae ] (8 et ol ol gl o] QUSH Aadle @l 5 13l ¢ 3h dclida

L sowl

&) S sale ) dadladd 4 gladll Cilleal) | sUasalleilisall & Java dal (3ua

g sl (& L) el des D Y A8, )l CElleal) Cay jai elile | 44
s 13 g ¢ A 13 el Caad G Al i€l dlee JS Aunilly

Ll b Gadat aa g UML AL 8 4 5i€all culileal) JSU o (m )
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:14 Jlsw Ja

- aduall e\.@.‘d\ S5 k) N S sale Y Glilee
Aol QLD (@8 )) ey Jlsiia

Jiieaal) 285l Can S (e Cany

ASall el dae Jaaas

sanl) (pa S il g 555 Ui

GQUSH dxiall gy )23 ilalae A8 gaiaa Jaoas

(il ol QUSH Aol @l j (M) i ddaadle delil

-3V U1 sall s cililaadly o i 83 Lo o

,main L&LLJJUUJ\LgtEﬂ\(eﬁj)jm‘;Lﬁgihﬂ
System.out.println("Enter a Code of The Returned-Book");
int code = input.nextInt();

,main Jala ua&fﬂ\ R g._ﬂjSﬂ i) C"JJA" d’ |
System.out.println ("Enter a Rank: [0-4]");
int rating = input.nextInt();

s AaSal) ) Qs sale )

public void ReturnBookToLibrary(int code, int rating)
adaa e aakat 5 QUK (g0 dxiall da g Jadad o5 aa) gy S dae Jaams g QUK alay)
R ETE

; AiSall (8 QS )
<) A8 57 alHlsS Al Library AnSa dadl) JaladdTea | Y 5l QLK) Al
LUl cony Book A g g e (S

private Book LocateBookInLibrary(int code)

{
int index;
boolean found = false;
for(index=0; (index < counter) && found != true; index++)
{
if (this.books[index].Code == code)
found = true;
}
return this.books[index - 1];
}
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 Guhilliala Y | IncNumOfCopies A1l ddau 5

QU dxial) 2oy a3 Chlalae 48 ghuan Joand
.48 ghadl Jaxi g 4-0 QUSIL ¢ UiainY) g, il Book 4281k byl

public void UpdateRating(int rating)
{

}

this.rating[rating]++;

Caaddl) of QUK e @l ) (atii g Jd da

public void CheckScoreStatus(double prevScore, double newScore)

{

if (newScore > prevScore)
System.out.println("The Books's Score Has Been Increased");

else if (newScore < prevScore)

System.out.println("The Books's Score Been Decreased");
else

System.out.println("The Books<s.Score Not Been Changed")

canSall ) QK sale)
public void ReturnBookTokibrary(int code, int rating)

{

Book b = LocateBookInLibrary(code);

b.IncNumOfCopies();

double beforeUpdateRating = b.Score();
b.UpdateRating(rating);

double™AfterUpdateRating = b.Score();
b.CheckScoreStatus(beforeUpdateRating, AfterUpdateRating);

Aa 0 el Al aae i LocateBookInLibrary alall ddaul g (48
Caaddil o QUSH Aadle 33l ) pandl daiall il 50 48 ghiae Jaxd QLK)
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class Program

{

static void main(String[] args)

{
Library 1lib = new Library();

Book bl = new Book(1l, "Programming In Java", "Computer", 3);
lib.AddBook(b1l);

System.out.println("Enter a Code of The Returned Book");
int code = input.nextInt();

System.out.println("Enter a Rank of Pleasure for The
Returned Book: Between 0 - 4");
int rating = input.nextInt();

lib.ReturnBookToLibrary(code, rating);

ol il 3 S Al da e Al ) ] 4 S sale

S WINDOWS' system32', cmd.exe
» 3 Code of The Returned Book

» a Rank of Pleasure for The Returned Book: Between B8 — 4

» Thiz Rating — The Books's Score Has Been Increaszed
any key to continue . . . _
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: 15 J) s

-l clatiall 403N aas | Sae 50 " il clae AS0E
ALY Glelaw | MP4 3¢al | MP3 3¢l

claall (e a5 JS (5 e Bl diland g3 (S o saala el ) A0 s
A ldanal) Aadles G salall el o Cany Ciladiall (e aal 5 JS Ay

\and ) sy asd da | saall eS| pmadl | dingal) | sl :MP3 3 jeal @
LY\ e ) AdahAelawads Ja (Y

\ord) sl ad da | s 3l eS| el i sall S il :MP4 5 36l o
Celedl Jgla | (Y prd ) S delawad b (Y

Lt dae | 553l eS| padl | diasall, Ziiall ASLLY Clelaw o

JSUA}’M\Qhwh‘)ﬁsujyédpyﬁw\o&L)AJ;UZSS
A s il 50U s 25

A (s ] Jaall (5 ghsa 1 G sia () andt® O guladl el (e Slallaiall

: Jaal) (s siesa o qgulal) el o cildlatal
Ol 8 Al g jall A sale) v/
e eyl daall G5 3l 8 LiaS il piiadl cadla ge daili sale) v/
limit cstae
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AU (5 gina o G galal) gali e cilllaial)
CASA JS G gall s aall Aadale] v
(e el 488l S 8 5 Al A LS ) il GO e daili sale) v
limit | slas 2ac

il Jandads 65 O g L o smilal) zali yy AUST A lhaall i) Jaylads elile
.00p Ag sall il Ana jull (galial dae Dl SV 45, Hhall;

(polymorphism JSiY) a3 jnheritance <u 53 cencapsulation —ulss)

Ol i HLEY) clans ) (A Jaxiiasl | 4 gllaall L) dpa 8 ans )

—> i,
=] |-I-I
L

ellee 5 BEles e can )l (b Lelad A JC Ay

o pulal el 5 (0 AL LD T 3y 5 jall ililenll Jai iy
el Ay 8 cia’y

gy Java Al Lgd =i ES) ddia JST Al

1L 5 (805 pile Jaoy (85 35 S0 5 ¢ Java 4als Lil sie (i) edlee (S dpuailly
ilend) Bablail dala Y 2

C'_a\_iu:) saxs Gllee (set u\:ﬂ.qr_) 333a0 Gllee ¢ dil Gllee AT AAlS Y

el Al claall (get
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: 15 J s Ja
(

444l

sl 833 n 51 2 yan Al A8
&Uﬂ‘}

MediaProduct 4l

Jidi (MediaProduct & ) daiia 458
MP4 5l MP3 ¢ 55 (e &lie 8 e

MediaPlayer 4l

Jiad (MediaPlayer & ) diide 4 MP3 2|
MP3 ¢ 55 O e & 5g2)
Jis (MediaPlayer & 5) ddiie 4 MP4 4l

MP4 & 5 (3o 8l 5 el

Jidi (MediaPlayer & 1) daiia 438
ASLY dlelow & 53 (e 4lie 3 jeal

WireLessHeadPhones 4l

sMP4 s MP3 4, oo Jiai 4
ALY el

Store 4l

33 ¥ ae i A

StoresChain 4l

. MediaProduetr 4mslu) daall & 5 ) JS 455 Say
. WireLessHeadPhones , MP3, MP4 <l (e Gilils (g ga8 lSa 254))

C A Gl e QWIS (g et KAl A5

MediaProduct

MediaPlayer

/N

Store | : StoresChain

MP3 MP4

WireLessHeadPhones
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(<

: MediaProduct 44l

abstract class MediaProduct

protected String producer
protected String model
protected double price
protected int quantity

]
(el g
‘)LM

O 3l 4

public double ProductStockValue ()

public boolean
IsProductQuantityBelowLimit (int limit)

get/setblee-d) 52 22 508 520 JS
O3l B gal) Hrw i dglas

Y sl Bl | asla dae A5 Al
1 Baa 2aty | 05 310 4aSll (andl
2=l (e Sl () 5 5aalls S S

G et Gl (bl | sl

MediaProduct 4l

abstract class MediaPlayer: MediaProduct

protected boolean hasRadio
protected boolean
hasInternalSpeaker

(s8hic) glide 22 50 Ja
(sihaie) Cilelow 3 g0 Ja

get/setibilac-J) 53 2 513 e J

MP3 4l

class MP3 : MediaPlayer

Bl Bl e Sl

Store 4l

class Store

private MP3[] MP3productModels

MP3 Jlexd £ 153l 2 siuns

private MP4[] MP4productModels

MP4 el 150 4 sican

private WireLessHeadPhones|[]
WLHPproductModels

ALY Clelan leall g5l 4 shns

33 S e o) OSar ArrayList 8l Jeatiud o) | Aol (e 4 ghiaall 5 2asS o) S

Ll dae Cuwa A4l

‘ get Glblee -l g2 2 513 3 JSI
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public double StoreStockValue ()

Gila siiall &1 53 A8liaY dulee Tl
Nary iaj}s.a,d
O3l 33Vl yrw awi dilec

public Arraylist

ModelsInStoreBelowLimit (string mediaType,

int limit)

Qa5 5 Al el (andl SV aall Jie rasaa dae 5 Sleall £ 5 Gl Al Agles
Ja Q})'s.dl__adi\,_xASL__gll\ &}'\ﬂcbm cm\dldua;@wArrayList&)s&oié}M

c Y aall e
MP4 44
class MP4 : MediaPlayer
private double screenLength ZJAJm(J}E

get/set@iules-d) 53 22 508 33 J

StoresChain 44l

class StorésChain

private Store[] stores

A8 ISa Jiah A Al (ye LGS A8 shns
. 50 U8 A shadl)

public double
ChainStockValue ()

get Sllae-d) 52 x50 8 33 J
Al ) ol ddlca) S Alla (g
A0l O 5 Al B jga ) maw e Al

public ArraylList ModelsInChainBelowLimit
(string'mediaType, int limit)

O3l Aaasl) aadl SV sl Jiay masaa 2o 5 Jleall g g8 (i 805 Al
408 A g gill 23 land Jiad (a saal e ArrayList & s o 48 sias a

C Y asll e B G553l A

private Store
BuildChainStore ()

S ASA SISy aaes s ‘”_;:S\ e Lue 4lla
) lleall 5ae L A1AS Janiasd Agleall _aal
“ L5l Gl Y e s
G il (3 53l gineS 3 g 15391 e s

. T sanaal)
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WirelL essHeadPhones 44l

class WireLessHeadPhones :MediaProduct

private double receptionRange d\@g y\tslﬂ

get/set Shlee-J) 52 32 528 e IS

: Jha
ol Gl agds 356N (e Gaad ged S8 IS il L A0l

Store Stock Display:
PRODUCER QUANTITY

San Disk MP3 CT@15
San Disk MP3 CTB15-A
Creative HP4 CT961
Creative HP4 CT981
UltraSone WLHP SRo@
UltraSone WLHP iCans

BEE
4]

The Store Stock Ualue: 3600

MP3 Product’s Models Below Limit 15 - In Store:
MP3 CTB15

MP4 Product’s Models Below Limit 13 - In Store:

Store Stock Display:
PRODUCER QUANTITY
San Disk MP3 CTB15
San Disk MP3 CTB15-A
Creative MP4 CT961
Creative MP4 CT981
U1traSone WLHP 5Re@
UltraSone WLHP iCans
The Store Stock Value: 36680
MP3 Product’s Models Below Limit 15 - In Store:
MP3 CT@15
MP4 Product’s Models Below Limit 13 - In Store:

MP4 CT%61
MP4 CT281

WlireLess HeadPhones Models Below Limit 18 - In Store:
WLHP SRo@
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: 16 J) o~

5 Derived2 3 Derivedl 5 Base : 4l culiall 4 ¢ 5 e clalal
.Program 3 Derived3

public class Base

{

protected int num;

public Base(int n)
{

}
protected void doSomeWork()

{
}

public void run()

{

this.num = n;

System.out.println("num = " + this.num);

if (this.num % 2 == 0)
doSomeWork();

public class Derivedl extends Base

{

private int numi;

public Derivedl(int n, int nl1)
{

super(n)

this.numl)= n1;

}
protected void doSomeWork()

{
multiplication();
}
public void multiplication()
{
super.doSomeWork();
System.out.println("numl = " + this.numl);
System.out.println("num*numl=" +this.num*this.numl);

}
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public class Derived2 extends Base

{

private int num2;

public Derived2(int n, int n2)
{
super(n);
this.num2

}
protected void DoSomeWork()

{
division();

}

public void division()

{
Base.DoSomeWork();
System.out.println("num2 =
System.out.println("num/num2=

n2;

+

public class Derived3 extends Base
{
private int num3;
public Derived3(int n, int n3)
{
super(n);
this.num3 = n3;

}

protected void doSomeWork()
{

multiplication();
division();

}

public void multiplication()
{

super.doSomeWork();
System.out.println("num3 =
System.out.println("num*num3=

}

public void division()

{

super.doSomeWork() ;
System.out.println("num3 =
System.out.println("num/num3=

}

Java Language -Lilal 4zl

this.num2);
+ this.num/this.num2);

+ this.num3);
" +this.num*this.num3);

+ this.num3);
" + this.num/this.num3);
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public class Program

{

public static void main(String[] args)
{
Base[] arr = new Base[5];
arr[o] new Derived1(12, 22);
arr[1] new Derived2(33, 44);
arr[2] = new Derived3(54, 34);
arr[3] new Derivedl(51, 72);
arr[4] new Derived2(58, 99);

for (int 1 = 9; i < arr.Length; i++)
arr[i].run();

if (arr[2] instanceof Derived3)

{
}
if (arr[3] instanceof Derived2)

{
}

arr[2].run();

arr[3].run();

Al Sl ¢ Program - 4l 8 main Addeall Aaglia )
i - S Ol 5 ol paniall g dgliall 8 Jali Ol cang
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: 16 J) 3 Ja

p bl (e el Jashaadll

Base

protected int num

protected virtual void DoSomeWork ( )
public void Run ( )

~__

Derivedi

Derived2

Derived3

private inf num1

private inf num2

private int num3

protected override void DoSomeWork ( )

public void Multiplication [ )

protected override void DoSomeWork ( )

public void Division ( )

protected override void DoSomeWork ()
public void Multiplication ( )

public void Division ( )

Cdaen 5 o 4l iy DoSomeWork() Al | JSEY! aaxs fase s 41 ) 4l
ALl Sl e Baal g JS (B30 B ) sy (OVETTIE) s h gkt g
) e IS o LK) p3a A il 4 S e Run() ddead) Jadl

Jaéi dea 5 2 LY s DoSomeWork Al exivi Run() 4leall | daisal)
CAsiiall calial) (pe A lall A1)

0

. dwalall Al e MUItIplication( ) / Division ()
AR e Al Zsiil) 4l A4 DoSomeWork( )

:.L'n&d \@333

num=12, numi= 22 43w »f Derivedl g5 o« S-af[0]
num = 33, NUM2= 44 4% a8 Derived2 ¢ s e AS-af1]
num = 54, num2= 34 4% a8 Derived3 ¢ 5 = AS-af2]
num =51, num2= 72 4w a8 Derivedl ¢ e S-af3]
num = 58, num2= 99 45w a8 Derived2 ¢ s o= (iS-a[4]

Adidall il (e SIS e i 43 50 IS (S1 BASE £ 58 (00 o Dl sall—Cilen sl

1

-
-

3

4

Derived1

Derived2

Derived3

Derived1

Derived2
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arr[il.Run () 4all)

arr[i]
T T this.num%2 == i | arr.Length
bos| num | num
X
num =12
numl =22 true Derivedl 12| numl | 0 5
num *numl= 22
264
V79 'K false Derived2 33| num2 | 1
44
num =54
num3 =34
num * num3= true Derived3 54 | num3 | 2
1836 34
num =54
num3= 34
num/num3=1
TR 9% numl
False Derived1 51 72 3
num =58 numa2
num2 =99 true Derived2 58 99 4
num/num2=0

if (arr [ instanceof Derived) - bl

TS0 num % 2 ==0 arr [ ] is Derived num num x buwi arr [i]
num = 54
numa3 = 34
num * num3= 1836 true | arr [2] is Derived3 54 | num3 Derived3 arr [2]
num = 54 34
num3= 34 true

num/num3=1

AR QoY oaxd gedi | arr [3] is Derived?2 51 | numl Derivedl arr 3]
72
false

Press any key to continue . . .
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: 17 J) s
Polygon - é...a.q:\_ﬂj\ Ll
, A3l clalal 48 gum 50 adlles 5 aliaall il Jae (e and

public class Polygon

{
/] <Y golay) e

public static int maxSides = 100;

/] hal J) skl 4 sinn
new int[maxSides];
//C_L'AAL.g gyl 2ae

9;

private int[] values

private int numSides

[* &8 ddias i 40l ddee ¥/
public Polygon()
{}

[* aliaall g3y dae aal dglee ¥/
public int GetNumSides()
{

}

[* eliadl & 3al) J) shl 46 shian 2w doleg” ¥/
public int GetValues()
{

}

I* maxSides dasll Jaa5 A ¥/
public static void SetMaxSides(int maxSides)

{
}

[* Jskll \Aeé.z.é.'ad\ ) iy 0-0x S| a2 Sl dla */
¥ ALl 48 shiaally (lSa 2 5y A il ¥/

public void AddSides(int x)

{

return this.numSides;

return this.values;

Polygon:maxSides = maxSides;

this.values[this.numSides] = x;
this.numSides++;
}
/* pduaed ) Lgsslol oy Sl gdo¥ ! sae ausiwall o Jocilws s */
/* adaaad ) g Lslal gxls JS Jgby */
/% skl b ghiadl &Sy dilay 48 shiaaly G\ a5 dpa pall +/
public void ReadToPolygon()
{1}
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. Sstatic 4lie: maxSides dball oy j23 AV 2 L
¢ static final 4tie cé’e s maxSides diall Ciy a3 Vs () 5S5 13

S b AT e g Ml eaall ) il A1 Adeall (Java Al «Gaksi e
- clalal il joji cutiad) e Baald

Polygon 4l 8 4lals dlee 4ty expand ddesd) eS|

(Polygon 2l 3 sad) dua s 23Sla dglee Aliay expand dolesl Gi0a5 i

Almy el g3l J) skl 48 shae b TLAS LS dllia o o ) ; e
DAY aliadll ¢ Sl aes

s At Abaa] IS el

public static void main()

{
Polygon pl = new Polygon();
pl.readToPolygon();
Polygon p2 = new Polygon();
p2.readToPolygon();
(*)

}

P2 cdimdl &Sl dila) W) (33 1 yeb o(*) o 4all JLiall Jland) & (S5 of camy
. pl aladl g3l )

S-SR eosaa) g S Al & s & )
polygon 4l &cise LS expand Aalall dleall Jlasind A e
B = NI | JEIVEN
= ol A eaie b expand (Atindl) St ddeal) Jlestind JIK (10
main Aaland) Lgad aa) g1 L;\S\ aadl) Jala ddTpma il 1Y) i
-l b cde WS expand (4_;3\_&»}\) L) Aleall Jlaaticdd YA e i
.PolygonOperations e il 8487 <l 1Y) i
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: 17 Jsw Ja

die ) pial) sda Blis B yid Lﬁi (static) oSl g 53 (e maxSides _saiall (!
) Polygons - & 438 (e G avaad A8 jidia 3 SIA 2560 Jraatl] Zolac
Lellaninn) LiSay (AL G3latia ye g alia 100 41 553 Of S Polygon JS
) A g g5 e IS el 5 5 pilae Lelbamtin (g 458N Fluiv) 2 (1
Al gy aal i

A3l Al dilac ) axy dagdll yai o (S Y -final 44y el Caag) (@

(2

public void Expand (Polygon p)
{

if (p.numSides + this.numSides <= Polygon.maxSides)

{

for (int i= @; i < p.numSides; i++)
addSides( p.values[i]);

}

}

public static void Expand (Polygon pl, Polygon p2)

{
if (pl.getNumSides()+p2.getNumSides() <= Polygon.maxSides)

{
for (int i = @ 5071 < p2.getNumSides( ) ; i++)
pl.addSide A p2.getValues()[i]);

i. pl.Expand (p2);
ii. Expand (p1,p2);
iii. PolygonOperations.Expand (pl, p2);
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Aldie ) Adlday cluky jq’éﬁ -aill) CAJ\ Jilus g c_é..ﬂ\ OSa 4 gel) culad Tl @J oy

0585 0l 35 ally Gl s | ol B30 () S0y a8) (53 dlaall e (S
g glucie JaluaY!

Om el oy Euny | ST ) Bas) 5 ada Al 5385 55 JS il @dall & o (S
- sthaall alaally adall Jilu
Aassia slae] 4 LY e aal 5 JS 5 adall alae G (2 sl

(25 1000 adaas 55 05 Jilie adall Jilus s (el ASaa (3 5k 32e il
i) Ailay of eluiy of 1283 : sas) g B Al 0 ol JS pdy @
alaie) dilay J3 800 5 138 Jiusi 200 xda o
S Aad 5 Jia 200 JsY) dad 1 & TS 500 5 146 s 100 ad> e
e ) Alay Jaak 400 5, Jasi 300

oiall cile giaa s 0y Ggala el I el zling

Do By IS0 Al Jaall alaly ) il gladl)

) il s G el Jadi s 35 il Jilie adall dlaas | 35 il 5 )l

28 e - T adall douilly

e Jaall 2o Ul 5 bl a5 cludl) o8 55 adall ddae - clady adall dally
<l

O sl g iy ) Alaie V) A8y o 5, adall alie - Al Alay adall Al
. Aaie V) A8y cialia (g aliall a5 | 48U
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L Dl by (e A gllaall Slleall
B ST Al Leali oy Al Dl glaal) Jads 5 Jlin) o
Bl die (5 sl Bas) 55 5 8 Qe LLudY) S & sana (G Jand o
Byl dasdclils o
Lem 25 Al 4l sl Ol Hall JS el £ same il | (e & )il dailly @

s gulal) el 40UKT A U caladl) A yeddh i haas sl
= peiad) el g A » 3 C

Buy Payment
20" =1 L
.—’L..o-._1 J.J s L _-;-*JII
5..&.:!—'} 5:3}.3 b Ul
e
FAN
Cheque Credit Cash
|,;-I T =l a 1l |,HI . -1 |,#{ s =l
s Gt e S s
,.i..l_ vl 23 )| slezel 2&'.4.. laas =l
e e

(o3l AaeDle S W1 Ay Hlalls Leillee 5 Lgilina Cahe ¢ Jaglaall b 48 JSI Ll
Gl dga 50 A il
(polymorphism JSiY1 a3 jnheritance <, 53 sencapsulation —ilss)
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o’y Al gulall iy e gllaally elaBU 4 5 pall illeal) Jadi Jash Cang
) 8

Clilae) 3amh Gllee 5 (st Sllac) 3a3ae Gillee 54300 Gllee AU ALY

. (get

Lkl Jidi < Date 4% elia G (a6

el Sy Java Aad Ledy et (iS) dddia JST 4l

13La 5 8155 13e Jadiy (a8 55 () 5 ¢ Java 4al Ll sie (i€l diplee JSI duuailly
el Gulaildala Y ae
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: 18 Jlg Jn
class Cash extends Payment
{
}
class Credit extends Payment I Olay) d8ay 458
{

private int creditCardNumber;
private Date expiryDate;
private Date debitDate;

}

class Cheque extends Payment

{

private int chequeNumber;
private String bankName;
private Date chequeDate;

}

class Payment

{

private int sum;

}

class Buy
{

private int total;
private Date purchaséDate;

private Payment[ 7} _payments;

private int countj

I S ey 8
I Ada oLl s
I cnadl 5

[] LA o8,
Il il ol
[ L & )

Th sl glodd

1ty sl fae
/] dibide Cilada
/] Cladall nae

H Sl jlse a2l aan (0

public bool“Check ()
public Void PrintReceipt;

}

class Store

{

private Buy[] purchases;
private int count;

/I OSal iy i S
[l <l yiiall sae

I gl 4y 5k 5 ol dlaa o) il s )l ks A

public void AddPurchase

(Date day, int total, Payment[] payments);

public int DaySum (Date date) // e s 8 b idall & gana
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: 19 J) s
IPrintBinary, IPrintHtml : Gakill Uigal 5 el
CreateReport, Page2, Pagel, Page : <l

public interface IPrintHtml

{

public void createHlml();
}
[/==mm e
public interface IPrintBinary
{

public void createBinary();
}
[/==mmm e
public class Page implements IPrintBinary
{

protected int num;

public Page()

{}

public Page(int n)

{

this.num = n;

}

public void print ()

{

System.out.println(this.num);

}

public void ereateBinary()

{}
}
L R
public class Pagel extends Page
{

protected int numl;
public Pagel (int n, int nl)

{
super(n);
this.num = nl ;
}
public void print()
{
super.print();
System.out.println(this.numl);
}
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public void createBinary()

{

System.out.println("Binary Data: num =" +
this.num + "

numl =" + this.numl);

public class Page2 extends Page implemetns IPrintHtml

{

protected int num2;
public Page2(int n, int n2)

{
super(n);
this.num2 = n2;
}
public void print()
{
super.print();
System.out.println(this.num2);
}
public void createHtml()
{
System.out.println("Html Data: num=" + this.num +
", num2 =" + this.num2);
}
}
[/=mmmm e R e e
public class CreateReport
{
public static void createBinaryDoc (IPrintBinary doc)
{
System.out.println("*** Binary Doc ***");
doc.createBinary();
}
public static void CreateHtmlDoc(IPrintHtml doc)
{
System.out.println("*** Html Doc ***");
doc.createHlml();
}
}

-243 - Caad - IS i ge (uigal)




. w

den g0 QWIS dna p Java Language -Lilal 4zl

Java Aal Ay sa i odad 0 clald
Hilyaat Jle A8 e of 4 5l cl€ 130 a3a cadaill (pa Baal 5 JST duually

i Pagel docl = new Pagel (10 ,20);
CreateReport.createHtmlDoc (docl);

ii Page doc2 = new Pagel (30, 490);
CreateReport.createHtmlDoc(doc2);

iii IPrintBinary doc3 = new Pagel (50 ,60);
CreateReport.createBinaryDoc (doc3);

(<

.CreateReport 4l ) ciipal el | writeHtmIDoc dslel!
aniiay o ladll g lapz pal Uas o Ll oI b diLal) aey

public static void WriteHtmlDoc(Page doc)

{
if (doc instatceof Page2)

doc.createHtml();

Page2 docl = new Page2 «(11 , 22);
CreateReport.createHtmlDoc(docl);
docl.print();

Page2 doc2 ="nhew'Pagel (33 , 44);
CreateReport.createBinaryDoc(doc2);
doc2.print();

Page2 doc3 = new Page2 (55 , 66);
CreateReport.createBinaryDoc(doc3);
doc3.print();

relalal Al el ) dakad - Ak (S
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: 19 Jlg Jn

» g Page - (» & xPagel .Pagel ¢ 5 ¢« S ssdocl S8 e
b)) S ¥ 3 IPrintHtmMI - g 415 22 52 Y. IPrintBinary - & e s
. CreateReport.createHtmIDoc 4la

aliba S sty ) (S Y 13 IPrintHEmMI - &5 Y Page 44l 568 e i

- IPrintBinary G 3l Page - i« &2 Pagel g5 oe S sy (S5 i
g5 e S Ll CreateReport.createBinaryDoc e 3lalll

. IPrintBinary

(<

Al s Y Page o\SU oY doc.createHtml (7 5 Al o 5 Uadl
»adull 3 palls Jawd¥) I (casting down) Jsas o) zUss AN createHtm

**¥*  Html Doc ***

Html Data : num = 11 , numl = 22
11

22

*** Binary Doc ***

Binary Data : num = 33 4 numl = 44
33

44

**¥% Binary Doc***
55
66

((Page2)doc2).createHtml ()

(@
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: 20 Jlgm
Clall s aDLall o3 (e and | Adilie &1 5 (e aDke Lo ) 3 oDle Ayae i g3
coase A AN e pudy (Glall Sl gl maal jallS)

o el Ayl Aol Al small Ao glaiall 8 ) (g ansil UMIL Labadiall Jans
. ==l Show 4l 5 dell Ride 2l slelall Attraction &l
. Attraction 44l ;s Gl 5 Show 3 Ride ol

Attraction
private String name // sLeldl ol
private int maxNum /] o2V S el e
private int minAge // A« C}*‘MU > ol
T
| |
Show Ride
private String kind // 28| private int fearLevel [/ 5 S sns )k

private boolean translation // &> Jla || private int minHeight // ¢ seed) 291 050
¢ g Yl il Al e

s e GO il (e saal s JS b 4l il
Slall aeal get 5 set lilee o
o34 Cava IS Cilia (gt i JS0 Ol yiel Hb Al Al ddee @

C S el
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rliall L g Ao saall dashaiall ) Park 4 ddla) cany (|
kel e A a0kl 48 ghiaa o a0kl Apiaa pd

L3l 8 j-fii 2 Java Akl i
Lelin s 4dl) ()i |
Tipe gy sind O (S ) AD) dae 5 AD) Ripe ol G A0l Tkee
e (& AL 48 shian (ot g A Ade sl dleal) (i | A
4l 25 Al sl 5SSl
Aoy ) Aes i led N G el slaboki dlee i

, (<
) ey a slele AlE il addAttraction” dslesl) sUasse Park 4l

s Agleall (Pl a0 Aigae 3 oAl 48 siias
public void addAttraction (Attraction a)

lunafun 4es) Patk hai o p LS 0585 G ) Alee ¢ Java 3ad ¢ oS
Ride b gpolaasal s il 4o Il Adeal) 5385 IS 3lela 30 I lSa 4
P J Skl ddghias N Laginziy Show Jaai e A1

i) el oL LS Lo jial
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class Park

{

private string parkName;  // ¥ o i aul

J] AL QI 2ae
private int currentNumberOfAttractions;

private Attraction [] attractions ; //5 8l Yl

public Park (string name, int maxAttractions)

{
this.parkName = name;
attractions = new Attraction [maxAttractions];
currentNumberOfAttractions = 0;

public void PrintShowsWithTranslation( )
{
for (int i=0; i < currentNumberOfAttractions; i++)
if (attractions[i] instanceof Show)
if ((Show)attractions[i]).getTranslation())
System.out.println(attractions[i]);

public static veid\Main (string[] args)

{
Park lunafun = new Park ("lunafun", 30);
Attraction a = new Ride ("DareDevil", 10,14,5, 1);
lunafun.Add(a);
a = new Show ("Snow White", 100,0, "Childen", true);
lunafun.Add(a);
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: 21 g
Fadlal) S gaadl | T 3a ) all "ZO0Z00" ) sl Aigaa

Gl gl Al (il gl alalay G pal) Jomy Ladie | ladall Gl U gua i

lalall U5l (e o0 Ladie 5 gam cili) gall Hasd | = 5 il iy

Aaa b il gall 5 ((ZOOZO00) bl seall digaa Slagy & 5 e Ll
el Sl ) gl g el gl

. (Marine) L Uiss i (Reptile) s o058 of oSar (Animal) o) sl
« (Crocodile) lalusi 5i (Snake) Uluh ¢ & of (Sar (REpile) sl 3)

. (GoldFish) 4l 48 o5 of (S (Marine) sl o) sl

Al s o(len) 4 sh Loal Jais canl 50 30uilly | (Ramie) 4as) O sos S dads)
. (depth) (a8 4 2 Gaie Liayl Jaday 5 ad) o sl

el o) seal) 18 el (hungry) ddesl)
4 e i A o) el J) 81 2 (caretaker) Aclesl)
el 35k G el 53l (ol sl J) 1 e (satisfied) dlesll

public class Animal

{
private String name; 1) sead) ol
public static. int count = 0; ] B gl 23
public Animal(String name)
{
this.name = name;
count++;
}
public String hungry()
{return this.name + "is hungry!";} //z3l>
public String caretaker()
{ return "Yammi"; } 1 s 301 J Liisw |
public String satisfied()
{ return "Finish eating"; } Halzladl JglLis s Lgs|
}
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public class Reptile extrnds Animal

{

private int len; 113 sad)

public Reptile(String name, int len)
{

super(name) ;

this.len = len;

}

public String caretaker()
{ return "Crawling: " + super.careraker(); }

public class Snake extends Reptile

{

public Snake(String name, int len)

{

super(name, len);

}
public String satisfied()

{

return "Tssss";

public class Crocodile extends. Reptile

{

public Crocodile(int len)

{
super("crocki” # count, len)
}
public String satisfled()
{
return)base.Sarisfied() + " whaamn";
¥

public class Marine extends Animal

{

private double depth;

public Marine(String name, double depth)
{

super(name);
this.depth = depth;
}

public String caretaker() { return "Swimming"; }
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public class Goldfish extends Marine
{
public Goldfish(string name)
{ super(name, 0.2) }
public using satisfied()
{ return "Bloop bloop"; }
}
[/ === e
public class ZooZoo
{
private Animal[] animals;
public ZooZoo()
{
this.animals = new Animal[4];
this.animals[@] = new Snake("snaki", 50);
this.animals[1] = new Crocodile(78);
this.animals[2] = new Goldfish("goldi");
this.animals[3] = new Crocodile(103);
}
public void print()
{
for (int i = @; i < this.animals.length;" i++)
{
System.out.println(this.animalsfi].hungry());
System.out.println(thistanimals[i].caretaker());
System.out.println(this.animals[i].satisfied());
System.out.println("****"),
}
}
}
public class Test
{
public staticvoid Main(String[] args)
{
Z00Z00 200 = new ZooZoo();
z0o.print();
}
}

Ol G LY Jarii, & g el 8 48 prall i) dge 2 an )l (1

—¢ ;'lj_':_g._'l
Al Sy ¢ Test ad) 4 Al main Adeall dalie iS) (2
ildia o - S IS Al g ¢ Ol puriall o dagial) Jadss o) cang
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: 21 JVsw Ja

Animal L—"T ZooZoo

— | HECH

Marine Reptile
GoldFish Snake Crocodile
(<
An. imal , . s 3 count
animl E_p
~ 8+23
4
/ Y \A \
Snake Crocodile GoldFish Crocodile
name: snaki name: Crockill | name: goldi name: Crocki3
len: 50 len: 78 depth: 0.2 len: 103

el
snaki is hungry !
Crawling: Yammi
Teeee
*kkk
Crockil is hungry !
Crawling: Yammi
Finish eating Whaamm
*kkk
goldi is hungry !
Swimming
Bloop bloop
*kkk
Crocki3 is hungry !
Crawling: Yammi

Finish eating Whaamm
*kkk
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: 22 JVgm
c soall UML Ll el

WhatOp (interface) WhatClass
int calculate1(int p) private int number
int calculate2() public WhatClass(int number)
k public int getNumber()
public int calculate3(int p)
public String toString()
WhatlInl1
private int num N

public Whatln1(int number, int num)

public int getNum()

public void setNum(int num)
public int calculate2()

public int calculate3(int p1, int p2)
public String toString()

<%, WhatClass 44l 3 publi€ int calculatel(int p) 4slesdl Gk Ja
Z8lla) Jle € WhatInl 4l b Leinhs Cllia
: ¢ WhatInl 4l 3 45l dleal) Balas

public WhatInl (int ‘pumber, int num)

{
this.number’ = number ;
this.num/= num ;
}
miaa - Lol (S5 a1 1) Plenll 5 i - Aapbas il 13 $anbes Alanll Ja
iy Aaliadl Lleal) (S| (Lend Aleal) sl U 503 V) dileal)
Jinal dagaal) daill aed 3 ¢ calculate2() dulead) cisih WhatInl sl
oWl lda
Public int calculate2()
{
return (int) ( (this.number + this.num) / 2 );
}
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Pa_wﬁuﬁel 13) Alaad) 28 Coia - Al S 1Y) Sl leall Ja
é).m‘_gw.d\ Aalanll S (L@.us.\‘\:\w\ ctﬂiui_,a);ﬁY) dalanll

‘WhatIn2 sl s Cha s clol

Class Whatln2 extends Whatinl

private int sum

public WhatIn2(int number, int num, int sum)

public int Calculate3(int p1, int p2, int p3)

Y (default) o= @Y ey Ll Gleall Je slieY) (Sads (1)
cebla) Jle fWhatln2 4l 8 4300 dlee &3 525 (e
WhatInl 5 WhatClass <6l el s i galculated dledl (2)
(oY) il e

class WhatClass | public int claculate3(int'p)
{ return this.numbér*p; }
class Whatlnl | public int claculate3(int p1, int p2)

{
return this.claculate3(pl) + this.num * p2 * p2 ;
}
class WhatIln2 | publicsint claculate3(int p1, int p2)
{
return this.claculate3(p1, p2)+this.sum *p3*p3*p3 ;
}

;o2 4liaads Whatln2 b e s obj S o sl

number = 1
num
sum

nn
N

At ) Adeal) 8 o giCa el il
System.out.printin(obj.calculate3(1000, 100, 10));
Cliia a8 )5 Cillead) slesinl ) daiall 8 37kt | el 25 daglia

c_u:a L;JS\ C);.d\ i) A
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: 22 Jlsw Ja
| = (1
o WhatClass Jaly cbleall g J)sall aea I WhatClass -2 5 Whatlnl
Gldeall 5 J)sall Gl o) Lple o AN Whatind 28l &) jaall g ) gall (e ¢ 3
. Aagal sl Jalh ddtadll
. WhatOp -Jis <33 WhatInl -o

laall Ja85 )l Lile oy AN WhatClass e )05 4l | Al ye dleall (0
Dol (A sall) Al Al 45

public WhatInl(int number, int num)

{
super(number);
this.num = num;

}
Adls ye leall (#
(ol aall 40300 lilee 3 Y1 Llleniny ey Y 13| private. s number 5l
AWV e A L
getNumber@adiall sle siv) — maill

public int calculate2()

{
return (int)((this.getNumber() + this.num)/2);

}

Gllee iy Al Aaalll e | byl 40 Alee o eV (R Y (1)
. Agal il Al daleal AREN) Cllal WhatIn2 Al 45l 8 2l

dolll Aleadl J2i5 Whatinl 5 WhatClass bl 4t cilleal) Ldds 13

. Al yaY|
(2)
Console.WriteLine ( obj.calculate3 (1000, 100, 10) ) ;
pl p2 p3 calculate3( p1,p2, p3)
1000 100 10 21000 + 3¥10¥10%10 calculate3(p1, p2)
r 24000
1000 + 2*100*100 Calculate3(p1)
21000
1*1000
1000
24000 : gl

A ) JS & ) Whating &) L8 & jee cilileadl S
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: 23 J) g

- LKl A e Aaa yall (oalie Bae Glalal
encapsulation - (—dad) culsi o
overloading - ) Jwal e
inheritance - 3,5 o
overriding - o423 e
polymorphism - JS&Y) s e

o e () B Jlpadt 138 8 (S
Stam , Davar ol s Gakai clelal

public class Stam

{

private char x;

public Stam() { this.x = "*' ; }
public Stam(char c¢) { this.x = c; }
public Stam getStam() { return this3/}
public string toString() {return/"x=" + this.x;}
public boolean isSamel(Stam other)

{ /77353 5 LY gl I Gybs )

public bool isSame2(Stam other)
{ /77305 5 LY Gt 31 Gy}

public void same, (Stam other)

{

if ( this.ssSamel (other))
Systemiout.println(this

else
System.out.println(this

samel as

+

+ other);

not samel as + other);

+

if ( this.isSame2(other))

System.out.println(this + " same2 as " + other);
else

System.out.println(this +

not same2 as + other);

}
public void print()
{ System.out.println( this.toString()); }

public void print (Stam other) { this.Same(other) ; }
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public class Davar extends Stam

{
private int y;
public Davar ()
{ super(); this.y = 0; }
public Davar (char c)
{ super(c); this.y = 0; }
public Davar (char c , int num)
{ super(c); this.y = num; }
public string toString()
{return "Davar: " + base.ToString(); }
}

Lol lidee Stam Al s ¢t (
Al 8 2SS Al salall (s (pe) S Aga e Al Jas 58 La (1)
el (S Al (U sl
Plelimi Cano il Alee 4l Jluesll Jlisy (€ (2)

(Vg Ay 8 0 S3 A {oalaall g (g (S Aga T e yall T (51 (2
Jle tDavar &l i toString() kel 8 (3ihe

¢ A A ) 258 ollana (7

public class Program

{
public static void*main(String[] args)
{
Stam[] s = new Stam[6] ;
s[@] = new_Stam();
s[1] = new Davar();
s[2] = new/Stam('b"); 1 ixbhall
s[3] = new Davar('b');
s[4] = new Davar('a' , 0);
s[5] = s[2].getStam();
for (int i = @; i < s.Length; i++)
{
s[i].print(); }- 2 dxlall
}
s[1].print(s[0]);
s[2].print(s[5]); 3 dzhall
s[3].print(s[4]);
}
}
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Aanailly | (slamall Apuays 1 Al 8) ] Aadadl) 8 8 N Ad shadll (o ) (1
L alia ad () (ISl e aal 5 OS)

,zwﬁ\‘;%u\cpq&\ (2

Aglay (& K3 Al Goaluall (g () e sall Sl sl Tasa 6l (3
€ 2 dadaill b Sy (J) 3l

Cusy Stam 44l i oall) jsSame2() , isSamel() osilesd) 33k (4

Davar: Xx * samel as x = *

Davar: x * not same2 as x = *

X = b samel as x = b

X = b same2 as x = b

Davar: x b not samel as Davar: x
Davar: x b not same2 as Duvar: x
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: 23 Vg Ja

(1
overloading - w23 & QST dga e Aaa yll laa (1)

dala, &5 A Aleall (overriding o) 2 e a3 toString dled (o
. (inheritance) <5 A Adleall clein) 2 g Aalaal)

(1)
@—’ 0 1 2 3 4 §
St
- /,' l‘l \é
‘Stam| [Davar] [Stam] [Davar] [Davar]
x| Ix: wil |y - "h" X:'b' Kg'ﬂ'
y: 0 y:0]ly:0
(2)
ol ¥ 2 5alell 1877 1 2 adaiall b Adlall o ja
s[e]: x = *
s[1]: Davar: x = *
s [ 2] : x = b
s [.37] Davar: x =b
s [74-] Davar: x = a
s/[ 5 1] Xx = b

Ll e S eyl 5 Of 43Sy L) 23l & 5 e A shiae — JISEYI 203 (3)
e
azw}d\mxg_s.sqﬁ}mjt@jﬂaﬁmj\uqu;guimm*"-=- | 2adl) e S
print() Al S

(4)

public boolean isStaml (Stam other)
{

return this.x == other.x ;

}
public boolean isStam2 (Stam other)

{

return this.equals( other );

}
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: 24 J) g

i O gt Y ezl dad 12 0 8e an g sedll 2 LY piias
o et g a5 e 0l 830 515k JS) a5 g padl) (e fanl 5 131k
AN

a1k & Al Y e Jadh aal 5 sl (o8 Axads US

OV elansd 5 ¢ 31kl 3 € g ¢ )kl anl ¢ ile sheall Jadati o el i sl J8 dpually
Okl O sl e aa) s 8 e ¢l 80 g sall £ el Bpely | Lgia iy Al
(Lo O Y IS ) Dl 138 (e L 38 (Sar (A (5 gl ¢ gl 23S

L sad ) yhal JUa
AR P P R
BB R PNIRX
Ll | aal s Lgie g0 ) O V) elaud o
A2l 70 5 elian 42l 350 5 ¢l pen 4208200 1 O3l A g sl A0S

el jia
e A S AW (Le )19 OS (ga) S0 138 (g g galll (5 gl 202811 o
. 100000

A8 g sad 51k IS Auilly e slas ghaad) (b Jaind
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s ol cpda Al I @OI cany e 1ok (e dad 2 L) Leid (92 50800 S
& sadll 4aS AN ol A g Al o sadill daS G dradll (6 jlial) Ay
olia) A Al sl s Okl s e JEYT 8 0 Al 4 A

C(Wasl sl A3 1268 anl g ol (e ST ellia (1S 13) daalill Ly

KN ¢ el 428 0y 35 o) (S ¥ OS1 ) aniall SLERY aamads LY A
o 6 seaill A€ e (D jal) g sadll g 28 Al g sadll) e )k (e

L 3A3 S il )kl 13

:clid G 4 e 5y riaall FHRL pnll (edige S

CandleKind ¢ saillglh du.w\_ﬁ
Factory ) o A
Run T, 8

: CandleKind A48Y ¢ ¢ jal dlaldl

public class CandleKind

private String name ; 11 3) skl il

private ipt code ; [/ ARYS
private’String[ ] colcors ; //as sl ikl ol i 48 sias
private int [ ] amounts;  //as2b ¢33l 3 o6 JS 2aaS
private int maxTotalAmount ; /oAl (s sl 20aS))

public CandleKind( String name, int code, String [ ]
colors, int maxTotalAmount)
{
this.name = name ;
this.code = code ;
this.colors = colors ;
this.amounts = new int [ colors.Length ] ;
for (int1=0 ; i< amount.length; i++)

{
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this.amounts[i] = 0;

}

this.maxTotal Amount = maxTotalAmount;

}

public void Update( String color, int amount)

& S color uslh g sedll aS amount 4aSs 4y daleall
/10 53l
iwilly CandleKind 4l e Kindl sk GAS el sl 5l /1 el €1
paall Skl | phadl &4l 8 o sl s g sedll aaa ) bl
. Aa )l A0

il 2y SN a2 ) LS Slaall Lad il
da I8 85 5 )| gilia / Lgiha 5 FACtOry ) (ol sie (iS) (o
& sl ) Liln) Cany ) 311 clibedl 5 55 ity J s el (7

Alee JSI S|

LA = ), Lehy Sl (e (COGN bl s pe) AR AT
Aleall Gl e i

Aali) G sl £ sad ok (e daadll 05l aad dilee 1
Oine g 5ai Ik G Lealil (e (U g salll S anidlee 2
U AS 5 el Al Al (Al Analll ) ke 35S api Alae 3

A Lt a0 Sy (Al AASH (g ¢ Al 8 51kl I (e 2a 8
il 1)) Waal aley | 23S £ sadi il )l s3e ciany 13 S Y
sl A Al (B ) g sadll 31k e aal 5 JS Al
(25230 e 355) 999 2581 alry gy )33 Sy Al (5 gl
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(q
i JSi | ZlaY) dlee o Aleall | Run 258 Gdad A ) lee ol

S amy peday (M) LAl Juad Cas (4)-(1) alBLY0 4yl 2 I

get ¢ set Cilend) Gl 5 83 s g "t 2l 8 LgiThe Al Cllaadl G s
L€ Al Factory 4l és3slasdl CandleKind 4l 8 dia IS ol e
5y g Lgiiha g g e 438 4] 8 S ddlia) cillee <t 1), M )
Calls

static void Main(String[] args)

{
Factory fty; )
[ad an 353 50 fly QUK (G (a sl acLiad Lia 47/
// piadl 8 G saall Al caas Al cladal) /f
int code = Q)
while( code =999 )

{
CandleKind ck;

(2)

String colorToProduce ;

3)
(4)

ck.update(colorToProdice, amount);
code = @)

int amount ;

;i) Juads

M andl 8 Al Jgandl e 3 Alaall cleind (1)

.code s 0258 sl daadll ) yha ok asidl o) sia) ) 63}’ 358 dakid (2)
aalii) g ) 5 colorToProduce Lsiall of gial ) (5355 2 S 4akad (3)
. code s 02 Al dnalll 3l yha e

Lealiil oSy il & sadill 20eS gmount el o sial ) 355 2 S daki (4)
code & 03 S Al dxddll ) Hha (g
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: 24 Jsw S
: CandleKind & s e Kindl asb (S oLl zali sl adaia
Rose ;3 kll
.l jial | eal ol V) IS g saicolors] 4 siae : opslll
500800 ;) kll A8,
2010 : s pmd 308

String [ ] colorsl = {"red", "yellow" , "green" };
CandleKind kindl = new CandleKind ("Rose", 500800, colors1, 2010);

: Factory 4l & jue s o) sie (<
. g9Y) b ghaa ddsiias - prodLine
gyl b gladl o a8Y) 2 - maxLine
Sl Zi) b glad Jaesd current
(current < maxLing i@ Ll g pll 4

public class Factory

{
private CandleKind[] prodLine;
public static int maxLine = 12;
private int current;
public Factory()
{
this.prodLine = new)CandleKind[maxLine];
this.current = 03
}
}
: CandleKind 4l ) bz clilee 5 J 52 (z
1 1-7 aud

Il Lealiils 0 sl (ina D)ok (e daelill ()5 2t dlee
public string startColorProduction { ... }

1 2 -z b

1 a8y padll 4568y dlac

/l Sall 3k (e aalil (Key 53

public int posibileProductAmount() { ... }

: Factory 4l ) sbas dolae
I 3-z b
Il Lealiilh O sl Gima Dok (e dralill B ) i Al
I kil (e S5 ¢ paally e Ol 5 s all dnadl
// 999 Alall awi & sill 13n 2Ll wadaiosd Y 13
public int getCodeMinimumAmounts () { ... }
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(2
:main () gt akaia
Factory fty = new Factory();
int code = fty.getCodeMinimumAmounts(); //(1)
while (code != 999)
{
CandleKind ck = fty.getProdLine(code); //(2)
String colorToProduce = ck.startColorProduction(); //(3)
int amount = ck.posibileProductAmount(); //(4&)
ck.update(colorToProduce, amount);
code = fty.getCodeMinimumAmounts(); //(1)
}
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: 25 J) g

‘BB 3 AA ol el

class AA
{

private String st;

public AA() { this.st = "excellent"; }
public AA(String st) { this.st = st; }
public String GetSt() { return this.st; }
public void SetSt(String st) { this.st = st; }
public string ToString() { return "st=" + this.st;}
}
class BB extends AA
{
private int num;
public BB { super(); this./pum = 1; }
public BB(int num, String st)
{ super(st); this.num = Math.Abs(num); }
public int GetNum() { return this.num; }
public void SetNum(int num) { thisJonum = num; }
public String ToString()
{ return super.toString() + "num="+ this.num; }
}

o=l 5 sine Ay AA Lai (10 0bj SN S 1) . Object ¢ 55 0= 0bj
Aleal) apl 77 Mall (KI5t (il (5 siaal laidas obj I @il st
. false wi - b A | true

M) g te Al ddexd) (Override) psasi dslee BB 4l & Cale (o
ddall dadl 4 b UM Aa A SIS 3 BB Laai (1 0bj AW S 1)
false wai - A CdA | rue Aleal) it - JA ST 22N num
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-
-~

AA a = new AA("excellent");
BB b = new BB();
a = b;

if (a.IsLike(b)) System.out.println(a);

¢ Laslis zealill dadad o

- a8 jsLike dilad) dapa Al () Rkl jae (5 5S) 13l - Aagls S 1)
BB Jd 4l dxpall ol AA J 4l dapall

AR (a5 aantl) ol 2 edanns e s Uadl) oo Lz 0 e e cilS 1Y)
il o o1 A1)

MJMUAM&M(J

AA aa = new AA();
BB bb = new BB(2 , "excellent");
bb = aa;

if (bb.isLike(aa)) System.out.println(bb);

Siaplis zali ) Axdad Ja
- jsLike duleall dapa 431 iS) Fakaill 2 Haa 5, 13 - Aades il 1Y)
. BB J dxlll dapall AA Al dapall

Al Jysail) 5 el oLk e bans e Undldl o Loz ) - dales ye S 3|
CJuedal) L o) ATy

.Object Jaai e ST 48 ghine (AT JONgString eut s )& dolee (I (2
L aadl 8 AA L (e LS St ddall med e LS e Wi Alaall 2
- Al il e

B3a) 53 e zeay St Adall (8 A Gaill ¢ dash st ddall ST S 1Y) v
Al e NUM g St ddall 8 3 Gailldiayl num Adall AU culS 1) v
L4 e dl (AA Laai (e IS (6 A8 ghiadl 8 Sy 6l 1)V

- 267 - Coni o i ghE i e (puigal




. w

den g0 QWIS dna p Java Language -Lilal 4zl

: 25 J) s Ja

: AA 4 8
public virtual bool IsLike(Object obj

{
return obj is AA ((AA)obj).GetSt().Equals(this.GetSt());

}

. BE;R&ﬂ\qj
@Override public bool IsLike(object obj)

{
return (obj is BB) && ((BB)obj).GetNum()==this.GetNum();

}

Clgd gal (Osla¥1) G & 53 e i e D Jy ot Alae masa el ) adaia
g5 o S (I Hdin O 4y W) & 55 (e 4 e IS (RELLY QY1 & 58 (e
2 058 oAl | Adiidl

st=excellent num=1

g 55 On 43 (downcasting) JawdU Jsas o) (S ¥ Akls gali yl) Aakid
e GBS e i VBB g 55 (e sisel S Yo QYT & 5 e 055 o) 484
compiler ax_idl s AA ¢

public static String LongString(Object[] a)

{
String st = "";
for (int i = @; i <'st.Length; i++)
{
if (a[i] is BB)
{
for (int.j = 1; j < ((BB)a[i]).GetNum(); j++)
st+=((BB) a[i]).GetSt();
else
if (a[i] is AA) st+=((AA)a[i]).GetSt();
}
return st;
}

Go O8I Aol andi () (Say 1 AT da
13y A BB (s pud Ll s AA & 58
CAA oS

(!

(@
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.OopTest 3A 3 D 3B <l 4 & 5y clalal

class B

{
private static int numB = 9;
private int ml;
private int m2;

public B(int ml1, int m2)

{

this.ml = ml;

this.m2 = m2;

numB++;

System.out.println("B(" +mi+ "," +m2+ "), #},4 numB);
}

class D extends B

{
private static int numD = 9;
private double d;
public D(double d, int x)
{
super(x , X);
this.d = d;
numbD++;
System.out.println("D(" +d + "," + x + "),#" + numD);
}
public D(double d, int x, int y)
{
super(x , X);
this.d = d;
numD++;
System.out.println("D("+d+","+x+", "+y+"),#" + numD);
}
}
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class A

{
private static int numA = 9;
private A a;
private B b;

public A(A a, B b)

{

this.a = a;

this.b = b;

numA++;

System.out.println("A Constructor, #" + numA);
¥

class OopTest

{
static void main(String[] args)
{
B wl = new B(2, 3);
B w2 = new D(15, 6);
B w3 = new D(2.3, 8,)9);
A w4 = new A(nully wil);
A w5 = new-A(wd, w3);
}
}

Lz A Gl OopTest 4l 4 main daleall aylic i)
L Aliin ad IS IR0 Al s ) i) add dadiall 8 S ) g
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W1:

B
ml1l=2 m2=3

=
|

D
m1=6 m2=3 d=1.5

W3:B

D
m1=8 m2=9 d=2.3

W4 : A
A

——

a=null

Y

-

W5

JA ./

B, 3), #1

B(6 , 6) , #2
D(1,5,6),#1
B(8,9),#3
D(2.3,8,9), #2
A Constructor , #1
A Constructor , #2
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ae YISl gie J sy o sula el g o puilall el )5l AS 58 < 5k

) QD calaet e Jd daally

1 s laduall 4 Al 4 gl 3 JsY) 3al (1)
N s A gl 3 Ll 4 g3 Aall (2)

A sl (& (Y 3 saall p delida (3)

u&é}ﬁ\ﬁ;)ﬁl\‘_g&_\‘)‘ﬁa

ALliAad a4l (oAl dally da IS o Lead LAl A3 5ie -(ASeq) Anbea 4 s
@A) 3l 5 an S G e (L)) Aansil) Juals &) 5in - (GSEQ) Apsria A 5ia
CALG A8 sp ald

(oY1 Al el 315l oyl 3 S L e

public class ASeq

{

private int first;

private int difference;

public ASeq(int first, int diff)

{
this.first = first;
this.difference = diff;

}

public int.TheNElement(int n)

{
return/this.first + (n - 1) + this.difference;

}

public void DisplyNElements(int n)

{
System.out.println("The Sequence elements:");
for (int i =0; i < n - 1; i++)

System.out.println(this.theNElement(i + 1) + ",");

System.out.println(this.theNElement(n));

}

}
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public class GSeq

{

private int first;
private int product;

public GSeq(int first, int product)

{
this.first = first;
this.product = product;
}
public int TheNElement(int n)
{

return this.first * (int)Math.Pow(this.product, n - 1);
}

public void DisplyNElements(int n)

{
System.out.println("The Sequence elements:");
for (int i = 0; i < n - 1; i++)
System.out.println(this.TheNElement(i + 1) + ",");
System.out.println(this.TheNElement(n));
¥

wildia g i ) Al Aagliall (28 (o e ) clalal el ) daad ais (1
g oAl

ASeq aSeq = new ASeq(25 3);
System.out.println(aSeq.TheNElement(4));
aSeq.displyNElements(5);

A gie Caudisnan A58 hat il (e 43y ghaill (e Al Al pall 8 1)
. suaallaall e GSeq 5 ASeq ol &y Euas (Sequence) 44t
(I Al 4 glie 3 gaad) il asen g ¢JsY) Aall Ao 487 g0 AN A1 gidl)
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363 5o el (obiad s Sla JISYI Ay Slally Al Al sall ki JeS) (o
(1) el | CliS)

;) Al (3501 of sy Sequence Llal) 3l JolS J< (aa(f)
1 sa Jdual) 4 A0 A gl 8 381 3ad (1)
N s Al b el 4 g3 3adl (2)
A i) & (Y asaalin delih (3)

Sequence ) e i Cuay naa e ASRQ A Baa (i)

£ ) il 0 Jady A1 g 5 pdiall ngipa gl (e AN Al pall 8 ) 5
JSeYL oS Cusy | (Sequence, ASEQ, GSeq) Al Als jall 8 Ly ol
A sl 3 I asaalin g Sene Qb s ot Alae Jpmi | 49 g O Al

Sequence 4l (e & Cuny aaa e Ltk 238 GSeq 4l G il

¢l a) ey da &#S) | Sequence, ASeq, GSeq <l (pe saal 5 0 Al (=
YN Ay el BN s el 8 shatl) i g g piall &) s Lgad <l s
(LS A pall Ana yall 5o lial daeDla

ik s Lellad - il st o) ja) g IS 1)
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aSeq: ASeq

Aseq
first=2 difference=3

11
The sequence elements 2,5,8,11,14

public class Sequence

{

protected int first;

public Sequence(int first) { this.first = first;
public virtual int TheNElement(int n)
{ return this.first;

public virtual void DisplayNElement(int n)
{

System.out.print("The sequence elenients™);

for (int i = @5 i < n; i++)

System.out.print(this.first + ",");
}
}

public class ASeq.extends Sequence

{

private int difference;

public ASeq(int first, int difference)
{
super(first);
this.difference = difference;
}
@0override public int TheNElement(int n)
{ return this.first + (n - 1) * this.difference;

@Override public void DisplayNElement(int n)
{
Console.Write("The sequence elements");
for (int i = 0; 1 < n - 1; i++)
System.out.print(this.TheNElement(i + 1) + ",");
System.out.println(this.TheNElement(n));

}
}

Java Language -Lilal 4zl

+ 27 I I
0

}
}

(2)

}
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s5ysalh Sequence Jal Sl | s Y s Y (g)

public int SumSeq(int n)
{

int sum = 0;

for (int i = 1; i <= n; i++)
sum += TheNElement(i);
return sum;

dolaall Cuen 2Tl o0el) Al i aa) g JS | (5 A0 3 50 AU dala Y ot ) ) pritsally
. Jaiy (overriding) ol Taw La Y | Lo 40 5S4l

()

public static char Bigger(int n, ASeq a, Gseq g)

{
int s1 = a.SumSeq(n);
int s2 = g.SumSeq(n);
if (s1 > s2) return 'A';
if (s2 > s1) return 'G';
return 'E’;

}
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Ostans ) Cslandl ¢ oLl (lati e slaa Aiad) ) guall 3l sabie K 5
Ol Cshall cLlaY) sae | L & Dkad) Ak ) Al ) gaally g 3alall

o Babal) 8 et ) Al L) gaal) dae LSV o) 10 s 3alaadl 8 () slany
LAY e 500

¢ ot e slaall Aallas 8 43 sall Lol

-l sially Janll 8 20a38Y) g a1 5 A sed) o) 1 (g tan ks ST Lainy @

ol Adad ol (IS D) & il g anYl g duad N A8 Sl (SN hisy e
Ll dae 5 3alal) 85 A LY 50 s Jraly | sealls | (i)
Al gindll

Ol sl e (Al (g dand) Canlall dy o0 ol 5 Tkl W) 5L 5 (ST Lads) o
Juan Al Sladall 3 ST (5 9ay g0y e (i, 3oL o286 )
g O (oS G o ZOEllD S 3 L0l el Ll ol sl Lgle
ABC ¥ Ca

o L2 A glaiall a3 Cilleal) (e e s
(1Y) ades D) (e g 58 (e i) G gall paen (e i Slac) @
Lo ae 5 danl g diiad ol ) () s IS Al 3 dady
Jrants | ] opead) €3 gl | i O e OS pee haad; & JS Al 6 o
1oAY S 6l o ptan cands S 4l
AL g ol ) G (5 kil Culall il 3ale] o
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Baladl 8 Ol glaall dadlaal 4 50U clidl) dga el alade clalal

Clinic

Balaldl B

(]

gillee 5 Lilia T % adadd) 8 45 (K0 Al

OVl dadie & i g 3 clllaially ela 308 30 Cililandl Cay o L clile
cbladdl i (44 dsia b )

sah Clales 5 A J< T el 8l 4l Cliles 3lane 431 (sl

Blaxa yuta(setCililec ) 323a0 cillilee | Ll dala ¥V (get lilee)

e 58 Sl 5 Java Aads Ledy 28 S) - A JST 4l

i 13 g 1 3Le Jady (85 55 €15, Java dads Ledl sie i) - dlee IS dpuailly
Cileal) Gulaldsla Y
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(<
aaen (s, T andl 8 aiia je () oyl Cana < y3h e glaiall o i il
Mgl 3 38 g je il i 5 sUanall Cillaal)

:Asleal) ozl clinic 4l 8
Public void addAppointment(Animal p, String t, Vet v)

b il g Lo Joan 3 cladlall o SY £ Laiy p L e Ll 30
Ol sl ()30 3 Aleall Cani | anlle (Al v (g k) Cadall 5 ALl 5L S

L sl

el J Aleall 33k

.50 (e sl saalall 3 o) all ALl L3l dae O ()
& Lt e ) Clileadl g slaxalf Culplaall ) AiLial s Al cililee Calenini 13)
oo 438 4 A Alee /O dpilly S35 15 JalS IS Leiulat ) elile | 1 ol
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public class Vet

{
private int id;
private string name;
private int vetek;

public void SetVetek() // 1 < bl cuubll Jaal) &) i Joans
{
this.vetek++;
}
}

public class Animal
{
private int numR;
private String name;
private String sug;
private int age;
private int numVet;
private Appointement[] lastVisits;

public void SetAge() ] s O)gadl ses Jaad
{

this.age++;

}

public Appointment[] GetLastVisits()
{

return this.lastVisits;

}
}

public class Appointement

{

private String kodes;
private int idVet;

}
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public class Clinic

{
private Vet [] veterinarians;
private Animal [] animals;

Il g5 \h@&ﬁi}#\&ﬁ)ﬁ@hﬁjg\ﬁ;&juﬁmﬂ\m
public void AllAnimalsSameKind(string kind)

{
int i = 0;
while (i < 500 && animals[i] != null)
{
if (animals[i].GetType().Equals(kind))
System.out.print(animals[i].GetName() + "," +
animals[i].GetNumR() + "," + animals[i].GetAge(»));
i++;
}
}

I qsda I8 Jaad) &l ghw Ay J2a5 Alanl)
public void UpdateVetek()
{
int i = 0;
while (i < 10 && veterinarians[i} 1= null)
{
this.veterinarians[i].SetVetek();
it++;
}
}

I &y &) gad) pasiJias dlanl)
public void UpdateAgeAnimals()
{
int i = 0;
while (i < 50 && animals[i] != null)
{
this.animals[i].SetAge();
it++;
}
}
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[/ Aamd a9 (s ) 49 a8 ) AL dylanl)
public String GetVet(int id)
{
int i = 0;
while (i < 10 && veterinarians[i] != null)
{
if (veterinarians[i].GetId() == id)
return veterinarians[i].GetName();
i++;
}

return null;

}

180 i g g 3Ma) o859 qellas s st g O o (AL Llanl

11 & sad) 13gd Sl 3 pana

public void AddAppointment(Animal p, string t, Vet v)
{

int i=0;

while (i < 50 && !animals[i].Equals(p))

i++ ;

Appointment[] a = animals[i].GetLastVisits();
i=0;

while (a[i] != null)

i++;
a[i] = new Appointment(v, t);

}
}
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(s

public class A
{

private int myVal;
public A (int val) {myval = val;}

public int f () {return 1;}
}
public class B extends A
{

private double Xx;
public boolean validCode() { return x > 8.0; }

}
(
, o g ol lvaa IS 13) Lo a5 OV Al ada oy J) i Al Ll
C <y Jle
. B 4l e wvaldCode 4leadl & 55 A 4l
A Bdeible tna s Glia awa & B Al
AL Claa % il 43 5l LSy B 4l
B daill x ddeall ) 4% il LeiSay A il

g2 ) Lia Tde plasaia Tade el LS 05 400 Llee B 4l 8 3ib (o
el ey claal) iy (sl

il el ) e Gl et dlalal (=
A code = new B(127 , 1.4);
A num = new A(613);
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ot e ol Lol MS13) a3a celalal 3l o el 531 (g 2a) g 00 Al
end Uad o Js Uad Ul 1S13) (i€l g eelapans Hle ol (€5 o113

code.validCode();

i. boolean myBool

ii. boolean myBool

num.validCode();
(B) code.validCode();
(B) num.validCode();

iii. boolean myBool

iv. boolean myBool

(q
WA g 5l o IS o f Alen) Qi 25850 oS | Jieiil) £ L8LT o o 0 2y

B sl (e S e el S350 0S5 B

a0 el Y1 o a3 e Caal - da slaall 038 2le gl (Say S 1)
[ 3 Lgall Sl il ) of Al o yiay )| A sledd) e J sl
) Y

113 o~ e gleall e J gemaldl (Sar Y S 13)
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B Jaladd’ e validCode adleadl dpulu) 228 & A mosa e

Java Language -Lilal 4zl

: 29 Jlgm Ja
(i
A

Clleall S il el S L) &3 5 A A G S B rmaa i

. protected <l s private & A Jala & =d myVal msa e
ilS o Sa) agdl) kT o) (Sa YV AN Gl e B i Y A s g

public B (int val, double x)
{

super(val);
this.x = x;

}

i
v
(private “ald &l )

(<

& dsaidaleall 2y B ¢ 55 00 (IS 58 code , (debugger) e Uas
L e B Jaldly e alalie @A, A g 5l

validCode Il A ¢ 5 (1« (8IS 58 num, (dgbugger) maae Uaa  ji
s e B JAl ideal o3 e 3hala QUL Al 36 i ansd

Aleall dagms e Giany B g 58 thd | (debugger) masas s

WJ\MM&FUSHY,(IM)@M&AQ‘LﬁyM‘

\V2

2 gally OS5 o) g i

boolean myBool = ((B)code).validCode()

S dsas o (S Y AAATE 65 e ol nUM, (debugger) gaaa as Ly

3y eall OS5 ol e B

vi. boolean myBool = ((B) num).validCode()
(3
A Gl f leall Huas main Jala adaiall
public int f() A[] arr = new A[5];
{ arr[@] = new A (1);
if (this instanceof B) arr[1] = new B (2, 2.2);
return 1; arr[2] = new B (3, 3.3);
return 0; arr[3] = new A(4);
} arr[4] = new B (5, 5.5);
int countA = @, countB = 0;
for (int i=0@ ; i<arr.length ; i++)
{
if (arr[i].f() == 1) countB++;
else countA ++;
}
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.Run 3 BjAa\.‘aﬂ\c\.ﬁgwﬁméﬁw

public class A
{

private int n;
private char ch;

public A() { n=2; ch="'G '; }
public A(int n) { this.n=n; ch="M; }
public A(int n , char ch) { this.n = n; this.ch = ch; }
public A(A other) { n = other.n; ch = other.ch; }
public int getN() { return n; }
public char getCh() { return ch; }

{

public void inc()
public String toString()

n++; ch++; }

{
String s = "";
for (int i = @; i < n; i++)
s = s + ch;
return s;
}
¥
A —
public class B extends A
{
private A a;
public B() { super(); a = new A(); }
public B(int n) { super(n); a = new A(); }
public B(A other) { super(); a = new A(other); }
public B(A other , int n) { super(other); a = new A(n); }
public void-dnc() { a.inc(); }

public A makeA()

{
return new A(one(this.a.getN(), this.getN()), one(this.a.getCh(),

this.getCh()));
}

private int one(int n, int m)
{

if(n > m) return n;

return m;

}
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private char one(char chl, char ch2)

¢ if (chl < ch2) return chil;
return ch2;
}
public String toString()
¢ return a.toString();
}
}
[/ === mmm e e
public class Run
{
public static void main()
{
A al = new A(4 , 'E");
A a2 = new A(3);
B bl = new B(al);
al.inc();
System.out.println(al);
System.out.println(a2);
System.out.println(bl);
B b2 = new B(bl, 1);
System.out.println(b2);
A a3 = b2.makeA();
System.out.println(a3);
}
}

oAl Gy Run 4l A main Aaleadl 2aglie S|
Al - S JS Al g ol jiaiall o Aagiall 8 CiSS  Gang

- 287 - Coni o i ghE i e (puigal




A al

dg 50 LS A

A\ 4

A a2

intn
char ch

A5

K F

B bl

A 4

intn
char ch

B b2

A 4

intn
char ch
A a

Java Language -Lilal 4zl

: 30 J s Ja

v

int n
char ch
A a

A 4

intn 4
charch| E
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: 31 J) g

Lzl i) Tadl o dnle 435S Gllics

t N se )il 3 adsall 8 aa gy
A (e gall 2o el gall anl o) giall o(QUST) Balall 3 S Jody QUS JS: S o
il ¢l giall ¢ sandaill QLS 3alall 2 S iy el QS JS st IS o
A (e gall 2ae e jlaall 3 ) 55 (e dile (B3lan caddadll QUST Ja el gall
aelin) B3Lall 2 Jady s O guals mali IS ; Apaala o sl el 50 @
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interface IReadable {void read(); } [/5s1 )3
interface IRankable {void rank(); } 110 sdrm oS
interface IApprovable {boolean isApproved ();} //Y¥ al Golas
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: 31 g Ja

«interface»
© IRankable

2 ltem

@ numOfRanks: int

1o title: String
& tem(in code: int, in title: String, in numOfRanks: int)

o rank()

o rank()

2 EdSoft
s isApproved: boolean
+ subject: String

& EdSoft{in code: int, in title: String, in subject: String, in isApproved: boolean, in numOfRanks: int)

@ isApproved(): boolean

2 Book
 author: String

& Book(in code: int, in title: String, in numOfRanks: int, in author: String)
o read()

«interface»
© |Approvable
1 IsApproved: boolean

o isApproved() boolean

o isApproved(): boolean

o TextBook(in code: int, intitle: String, in numOfRanks: int, in author: String, in isApproved: boolean)

«interface»

2 TextBook 0 |Readable

o read()

Library
Item

[Rankable
- Tomemea ]
IReadable
A
h Book
TextBook

EdSoft

[Approvable

public class Item implements IRankable
{

public void rank() { }

private int code; /] A a8 (<

private String title; /) Glasl) asal :

private int numOfRanks; // ruaall ae

public Item(int code, String title, int numOfRanks)

{
this.code = code; . :
this.title = title: public class Library
this.numOfRanks = numOfRanks; {

} —

Item [] arr new Item[5];
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public class EdSoft extends Item implements IApprovable
{

private String subject; I EJJQ}JH
private boolean isApproved; // 4ale dé‘}‘d*

public EdSoft(int code, String title, String subject, boolean isApproved, int numCfRanks)
{

super (code, title, numOfRanks);

this.subject = subject;

this.isApproved = isApproved;
}

public boolean isApproved() { return true; } |

}

public class Book

extends Item implements IReadable
{

private String author; // okl aw

public Book(int code, String title, int numOfRanks, String author)
{

super (code, title, numOfRanks);
this.author = author;

public void read() { I}

public class TextBook extends Book implements IApprovable
{

private boolean isApproved; // 4ule ‘551}.‘)5

public TextBook(int code, String title, int numOfRanks, String author, boolean isApproved)
{

super (code, title, numOfRanks, author);

this.isApproved = isApproved;
}

public boolean isApproved() {return true; }
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: 32 J s Ja

Sadna - 43 Participant - & s
PaidSadna Materials - s
Y

public class sadna

{
private int code ;
private String name;
private int sug;
private int duration;
private char time;
protected double price;
private int max;
private Participant [] arr;
private int lastPosition;
public sadna(int code, String name, int sug, int duration,
char time, double pricey int max)
{
}
public void add(Participant p)
{
}
public boolean isFull()
{
}
public double getPrice()
{
}
public int numOfParticipant()
{
}
public String getName()
{
}
}
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public class PaidSadna extends sadna

{

private List<Materials> 1lst;
private double TotalMatirialPrice;

public PaidSadna(int code, String name, int sug, int duration,
char time, int price, int max)
{

}

public void add(Materials mat)

public double getPrice()

m S

}

public class Participant
{
private String name;
private String phone;

}

public class Materials

{
private String name;
private double price;

}

public static void main(String[q args)
{
sadna[] sd = new sadna[3];
sd[@] = new PaidSadna(123, "Beads - Adults", 1, 2, 'e', 800, 4);

((PaidSadna)sd[@]).add(new Materials("Cristal", 34.75));
((PaidSadna)sd[@]).add(new Materials("Svaro", 52.50));
((PaidSadna)sd[0@]).add(new Materials("FireLn", 34));

sd[@].add(new Participant("noor", "©545-443221"));
sd[0].add(new Participant(“"sofia", "0245-443221"));

sd[1] = new Sadna(234 , "Drawing on wood" , 2,1, 'm' , 50 , 5);
sd[1].add(new Participant("jmal", "©325-444543"));
sd[1].add(new Participant("fatima", "0344-466543"));
sd[1].add(new Participant("fozi", "©655-477883"));
sd[1].add(new Participant("slima"”, "0443-993343"));
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http://netbeans.org/kb/articles/learn-java.tml
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g e 0 Y o2 &3 LAl daly als  AUSH o 85 S
3l IDK - 1 jlaia) 45 2l 5 Java 2 Software Development Kit ; Yl
_Mw\augﬂdczﬂcg“‘ SDK

IDE -« 1 Laid) 44 5 =4l 5 Integrated Development Environment ;W

c ool sl galiall L s A Al e 8 ke s

S Sun 4S8 i) sha g Leiail Al el yall aal s eclipse/netbeans gl x
. IDE s (o Ulall 4] o3 jie aending

asti dld 2y 5 7Yl SDK | IDK Al Jasiy i 713
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.SDK sl JDK

: Jaadilly
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&8 9all (e sl J) ) oSas 2 jdK7

http://www.oracle.com/Aechnetwork/java/javase/downloads/ja
va-se-jdk-7-download-432154.html

, S zali sl 5l elal 3 Windows J) g 55 G

s |dk-7-windows-i1586.exe 79.48 MB Windows x86

netbeans 7.0.1

http://netbeans.org/downloads/index.htmi
ALL :g i) Cnd byl Jaand clile

eclipse -
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