IENE

Cal i) ) ieall (e lils 251 alas

AHMED IBRAHIM

AHMED IBRAHIM | Basrah - Iraq

2017




7 ettt ettt eteete et et ettt eteete et et eateateheete et et eaeetseteebe et et easeteeteeteetensensereereetents Aadial)
B ettt ettt e e e eerene (e cilaglaag il piiall ) Jo¥) Juadl)
B ettt ettt ettt ettt ete et et et ettt ete et et et erteteeteete b et ereeaeeteete s et ereereetenne Lla 8 clild) ¢ 53l
D ettt oo eete e eteete—etereeteateate b et eaeeteeheabe b et e At e Rt eteeheabe b e st eRteteeteebesbentereereeteeretens <l il
L0 ottt ettt ettt ettt ettt ettt et et e et et eas et et et et teneenane Gl jpiall &1 531 (o sl
1[0 OOV O PIORIRORIRID”._-rouiiotons. . NSRRI Al )l lleall
11 ocrecrenreenerrerneessereenseeseennenseesf e D R n R L M e Agilaiall il
1 Iy 2SRNTUUORVRRTURVORURNRRRRR | e 1 B | B |\ T Escape Sequences < gl Slilaia
1 K SOOI, | WS =N |~ S | A (VS g asadll Jaa ) AN Juadl)
L3 ettt ettt et e bt e et e teete b et esteteeteete b et enteteeaeeteebeaeneereereeretens 4l @l jle
11 SO RUUUURURU .. S if else sifkdlls Le
14 cooreccrirenrrenereneeneessressesseessrosses A EIIL B gLt LT FER Y« oo sverrrervassaesrneraanes switch 2l 5 jle
16 ccorrrerrreeerrrennsrecsrnrsnnsrensressnssresereveness K@D BT BOOIKS cvevreeererersrrersrerernrrenssersnnes for _)_sall 4sla
L7 ettt ete et e et eete e te et e te e teeateereeteereeeteenreens while _)_S3ll 3 jle
8 ittt ettt e e teeebaeeateebeeateeeabeebeeateeeaaeeteeateans do while )_sill dals
L8 ettt et te et e ae e beebe e e e ebeebe et e beebeeaaeebeebeeabeeteenreennennes break 3kl
20 ettt ettt e eteeteete et et e beebeebeete et et e ebeereeteerbententeereereereens continue 3_L=ll
22 ettt ettt ettt e ettt r e e e (il ghiaal) ) SN Juadll
22 et 2l dpalal il siiadl)
23 bbbt a4 Ol siaall
23 ettt ettt te et et et et eteeaeete et et et eteeteebeete s ensereeteerenan Ayl Baaaie O shadll
2D e e ——e e e e e ———ee e e e e ———eeeeae———eeeeea ———eee e e —ateeeesabrrreeeaarraeeeeaans length 4lall
26 ettt ettt ettt ettt ettt et et et s e erenees ( The Classes ) &! A Juadll
2 e Methods
30 ittt e e e —eete e bee— e et e be e beate e beebeehe e beebeetaesteebearaeareenreaneenres return 3_kal)
0 PP PPPPPR Constructors




3G PP PPPPRRPN Varargs
PP PPPPPPTPP this
B4 ettt ettt a e b e aeete et et e resaeereenes Aalall g dalall bl & 53l
3 PP static
37 et s ( Math >S5 Strings (Sl ) (ualdd) Juadl)
K AR Strings (>l
7 2SR length &L=l
37 e e ——— e e e ———e e e ——e e e ——e e e e ——eeaa——eesateeseiaeesaaaeesarreeaas chatAt( ) 3kl
] SRR equals 3_k=l)
T S SRR compareTo( ) 3kl
38 crreereerererrereerenresesrenseessereree oo d i et A R indexOf( ) kel
1= TR | T L= Ny ) 7t N | R lastindexOf( ) 3kl
1= TR \ 2ot rrrertrerrrirrersarrel? /AT substring( ) skl
1S L U PPPR PPN Math o281
L T W ST T T S S sqrt( ) 4l

T U 70 N g O OO pow( ) Al

BO et —e e e —e e e e ——e e e e ——e e e ——e e e —eeaa—teeaa—tee s —teesa—eeeaaateesres abs( ) Al

BO e — e e e e — e e e e —te e et e e e e —teesabareeanaateesaareeeares random( ) 41l

B e (&1,80 ) Guabal) Sl
BA ...ttt e et e e e e — et e e e e e b e e e e e e e n b et e e e e e brr e e e e eanaaeeeeennrreeens final
Bh ..ot e e e e s e e et e e e e e e e e e e eee s abstract
U The Object Class
B ..ottt (interface s Package ) abwsl) Juaidl)
USSP Package
PPN Import

B et e et e e e e e — e et e e e e bttt e e e e b be e e e e e e nbee e e e e e brreee e e nrreeeas interface
53 ettt e ettt e ettt s e s e oo s et reee (sUadY) dallaa ) (i) Juadl)
Y SRR catch s try 3_ k=)
D tteute et ettt e et e et et et e et e te et e et ebe e beataeateebe et e bt e bearteareeteeaaeereebeeaeeteebeerearaerean throw 3_Lal)




D7 e e e e e ———eaaaeeeeeeeetttt———aaaeeaaeeeeert————————aaaeeetertta——————aarrerrrrur——— throws 5_jlull

TPt LY J) g
O R finally 3_la=ll
o O PPN My Exception
B2 ettt ettt ettt a et et a et et e et s et a et na et es e (1/0) aulill Juadl)
B2 ettt ettt ettt ettt et et e et e ebe et et e eteeteereene et e nteereereereens Gl s me s Y
GRS QL 5 e CludS
3 TSSOSO OutputStream s InputStream (211 J 5
B ettt ettt reeaens 1oAY JRIV) (5 e e AU 5 56 4l
BB eereeere ettt ettt ettt e et eete et neateereearenas L (5 law alaaiuly Clalal) e 45U 5 3] all
B .ttt h bt R bbbk h etk R R bbb bbbt b bbbt es Clalall (e 36 jall
2y R | S | B | R | Glalal) e 4usl)
23 TR | I Ny | 7ot S | S ) JSdy bl 33le
740 J SRR \ W 1+ rrortrrr e drre el / AR ALl L) 44U 5 3¢ 8
T2 oeerreeenrreeeenricesesrennnnrressssssesssssnsenes O RRRAAEEIIT <+ ooeeerrrrnnnnreeasasieas RandomAccessFile
272 T S S T 1 S S seek( ) Al *
73 eiiicreneneniiiessessesssssssssessessesssossesse KA AT Bl Geecverresrseriesiesessossrosnas ol gy TG
73 ettt et et be et e eae e beebeete e beenteeteeabeenreereereas B )laall (5 LIS
2SR Writer s Reader (=<1 JI 52
7B ettt et e e e st e et e e st e sataeeaaaeenans s laall (5 yaa pladieg JALY)
F4 <3 RRR oy allsel 3
77 ettt et e et e et e et et e at e e e et e nteareeerenaes Strings ua saill ¢) 8
7 ettt et te e e re e te e e e e e te e reeeaaeeanas o jlaall (5 s pladiun #) AY)
4 TR o jlaall (5 e aladion caldll e A0S 5 4514l
£ T FileWriter alasiul

2 O PN FileReader plasivl
B ettt ettt ettt e et et et e e e st eete et e st eaeeaenaes e Jduaill ol 5V Jysas
K ST ( Multithreading ) il Juadll
B e ettt e ettt et e teeetaeeaeete e et e e reeteeeteeeateereenns Thread 2 5 ¢l
90 1.ttt R et E R R ARk ek et R bbbttt n bbb n s 2l Al )

( 1
(L * )



0 e e e e e e et — e eeetta e eeetat——aeettt———aeeetta—aetrttaaetrataaerrarnas synchronized

D et e e e e e te e e etae e ebeeeabeeeeabeeeteeeteeetaaens JIsall ae synchronized alaaiul

O ettt et e e e e e be e e ta e e e beeetee e teeeeareeaans J sl z )& e synchronized plasiul

D7 ettt e notify( ), wait( ), notifyAll( ) alaaie & il YL
104 oottt ( Enumerations ) s gaadl Juadl)
0L valueOf( ) svalues() J! s
106 i enumeration J15 Constructors 2 ¢l yaiall ¢J) 2l
108 <ottt t et e e be e e ebe e be b e ebeeabe et e ahaeabeebeeaeeateebeereenreearens Enum (2
0L RO Wrappers «alaill ¢ gl
L0 it e e et e e e e e et e e et a s Auto-unboxing s Autoboxing
111 i o BT L e N i Annotations

x K 1 JUURTOPRTTRY (o | N | B | ( Generics ) J&s (AU Juaidl)
i TR | W oW eeem SN | Wildcard Arguments
L7 ettt e e te et e et te et et e etaeate et e eteeteereeaeereeareeres Wildcard 3V 250
118 ettt et e e be b e r et e etaeete e beeaeeereebeeaaenns Generic g s (e J)sal)

1 L T UUUURUUURUSURURIIP Y. P TRTT P TIPS 1P 17 - T o SRUR generic ¢ sl i« Constructor
120 .ciicrerreneninsiessessessessessssssessessesseess KADDANLBOOKS o oovvevenvevvervennnnnes generic & 5l e (s )
122 et ettt e et ettt et e teeteeaeeat et eteeteeteete et eseteeteereeneens raw g sl
123 ettt et e s e st et e n e saeeereens generic 4! oo dle Glaadla
125 .o (Lambda ) e &Gl Juadl)
125 ettt e ————ee e e e —————eeeaa———eesaa———taeeeaa——teessai——teessanaans Lambda J) s
12D it e e ettt e e e e e e ettt bbb e e e e eeaeaaaes Functional Interfaces
L2 et e e e e e e e Generic Functional Interfaces
130 ettt be b e e ta e be e b e e e e e teebeeteeabeeareeaeerean Lambda <&l juaia (3l
11 32U Lambda 3! el a1y (e LG 4y
133 et Method References to static Methods
134 Method References to Instance Methods

1 PP Constructor References
T S PP UUPPPPPPPPRRRR Predefined Functional Interfaces




A oo ( Applets and Events ) s a3l ) Juaidl)

LA2 e e e e e e et e e e e e —r e e e e e eaareeas repaint( ) 41l
LA2 e e e e e e e et e e e e e —r e e e e e e aarees update( ) 4l
DAL .o —————————aee e e e e e e ————————aaeaaaaar—— showStatus( ) 4l
1 ST Applets U <l yial jl
LAB .o dale cladla

—
(o)}
| —



4284l

Gadie) y lla Al Gladaiy el Y dalall Gy ad) g gajl jeaite g jeS (S QUSH s S
a4 Qs fay ¢ Herbert Schildt <sSI Java a Beginner Guide <US o bl (S
sl o g5 Jadh Lail 5 Aalll o lualli = 15 203 () L) caiia gl Jans sl (g giun () ieall (e lla
138 e Slises el v Jaay € U aaa S Y LS Al AR 6l a) e s 5a JS dee
A o) o Al oda aa Jaladll Al (Gt ol e e JAS) Ula A3 e (ALE ol ) laglaa agal (e LS
I8 e Ana

ALY el 8 I clgia o o5 Gland e A3l aa Y ool 4L Lail g 0 i Cings UK (i) ]
(e By S5 &l (e Lgie alady O (Says ) 4ol (o W 48 jai Lay pS3N o4 QUST 8 - 5 )l
4l ey ALl Ay ) CESH ()5 La guad Aalll 528 alad 2 (e DB 15 ac il QUSH @ jds ST
s gl el e re Jual il A0 jliind Sl Jps

https://www.facebook.com/ah.ib.93

il s AN bl i o) 5 Jualdl Canali Ly ys 2017 A G pds QUKD e (A6 Aaadall s 0
Al Al UK))

g_ﬁﬁ\ ua:_\ C'_LL\S L_!\.BSM KY i.ﬁ.m u.us.u) co‘).&.'i E.JLG\} ‘\34‘.\)3 ua;.ﬁ: Lsy USA;' Lf‘ LfLAA L_MSJ\ \.JA
2SS« ( HTML, CSS, JavaScript, jQuery, PHP, Quick Basic ) Jie A diaa yn ilal el
S Ll 1138 e S a3a JS Jients 36 3

https://drive.google.com/open?id=0B2al abmphOUQi1jdzlYSFhITWs

ad) il daa

—
~
| —


https://www.facebook.com/ah.ib.93
https://drive.google.com/open?id=0B2aI_a6mphOUQi1jdzlYSFhITWs

(Ao il glra g il el ) IV Jaadll

—alall .ks;:\ 8] Qg C.A)AAS\ a)\l';\ Lgﬂ\ GAD).\M e.u\ L@—..‘L.. ?3 class 'BJJAA.A\ Z\.ASSSL\ idﬁ Ll izl
;1388 aiST 5 main Al Al e class ) gsisag, an) udl

public static void main (String args|[ ])

d&cw\o&wcﬁx\_\)ﬂ\%\sﬁ\mﬁj

class NAME {
public static void main(String args|.]) {
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System.out.print ("Hello world");
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String X = "Hello" + "World";
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X=10;
Y = X++;
X=10;
Y =++X;
X=X+10;
X+=10;
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Cloanl 171 Y Ao 11 X A o sSi Lia
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Sl ALE e @il e uall aadias

g M sl debbl paddd “\n”

iy e debilall g ol 4yl ) 33 gall AL\
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System.out.printin("10 > 9is " + (10 >9)); // true 4xdll xilais

if else 5if Lk )il 3 e
JEA gy Ll alall Aanall

if ( Condetion ) {
Statementl ;

} else {
Statement2 ; }

P JSAN Mg S5 L Al dapall 5 (5 a) 48 phas i else oo wdll (S
variable = ( Condition ) ? Numberl : Number2 ;
: Ja

inty=2 ;
intX=(y>8)?9:4;
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diagh ()5S5 lA IS 13 Ll 9 a X el dad () 5Sis gruma ol (1S 13 JU 13 8 4l Cus
4

Ll 3 Le ase Jalsie 0S8 dag yd Jee (Kay

inty=2 ;
intX=(y>8)?((y==6)?2:1):4;

switch L .l 5 jle
SRFRRETRA P

switch (variable){
case valuel :
statement ;
break ;

case value2 :
statement ;
break ;

default :
statement ; }

int gl e O OV il g ) alad e LAY o) jal) cuslhaall il sl Jiay variable o) Sus
A o ariall dad Cailad M8 Huaiall 4l ae g lia o &l e 3 ke value2 s valuel, char
) e i) i G axe Ja i W) break soke s G bae 3 Jeal) it all o34 aal

: e, default 30ke a2y Jeall 2diu de g gall adll (e

intX=4,;

switch(X){

case>S5:
System.out.printin(X);
break;

case4:
System.out.printin(X);
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break;

default :

System.out.printin("None"); }

@iy Ladie gras aae Jla (8 OS] a8 Le Waila Ll (e a2 )l e 4y jLial a break ke *

a of G switch ) Algs I baadi g ey Al dleall Jiii 408 case 3ok pe dianidi L

A U8 8 break

;b dlea Gsude U case oy S

switch(i) {

case 1:

case 2:

case 3: System.out.printin("iis 1, 2 or 3");

break;

case 4: System.out.printin("iiis 4");

break;

}

Al Aaal) aadasid 4§ ClS 1AW 3 51 2 50 1§ <l 1Y (oY) Alaad) aadass JUa) 128 A Lia
: JGa ¢ case Aaall A LS die (5 )A) switch J3a & switch 0S5 o) (S
switch(ch1) {
case 'A': System.out.printin(" This A is part of outer switch. ");
switch(ch2) {
case 'A":
System.out.printin(" This A is part of inner switch ");
break;
case 'B": // ...
} // end of inner switch
break;
case 'B": // ...

—
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for ) )Xl dals
- Jla

for(inti=1; i<6; i++){
System.out.printin("The Valueis: " +i); }

d\:m cBJJme@yMJJ\)Sﬂ\M;‘;J‘JQUAJSS\@AjM*
inti, j;
for( i=0, j=10; i<j; i++, j--)

System.out.printin("iand j: " +i+" " +j);

N S s A a3 S Aila JanY ) S il b dlaally Tai e e )5S O Lo il (e ¥
" " S iyl axiitoadl Jay o

class ForTest {

public static void main(String args[]) throws java.io.lOException {

inti;

System.out.printin("Press S to stop.");

for(i=0; (char) System.in.read() !='S"; i++)

System.out.printin("Pass #" +i);

1

JBa ¢ Adall b JAJd 8 LaadIS g dlaall H) S5 aiag ade gl dlaall 44 W) Al a5 p2e (S *
; Laa DS i g g

inti=0;

for(;i<10;){

System.out.printin("Pass #" + i);

i++; }

i clilall e g gl 1aa Ll 5 Llaly b dapd auimy admy Al pue (S5 o LS ddlal oKy ¥
: Je ¢ break 3_be JMA (e 4 z 5 A

for(;;){
//...
}
L




08 5 ¢ il jall e 23my S Jad Alea (o) 25 Y Ll (g) dmea (5 for LILSEN Adla (5585 ) (S *
- JBa Ola (e 220 Cacliad o) La ) 13) Banda () oS5 28

int i;

int sum =0;

for(i=1;i<=5;sum+=i++);

System.out.printin( sum );

15 bl il () sSas

te Jandl o 58 e (ia jall g 8 ghiaall o ol aadiiy g 5 for L) SAl Adla (Al £ g llia *
Do Al Lpall g dd shiaddl & paie JSdad Chgal gl peand ) & Ladie il giiadl)

for(type itr-var : ArrayName) {
// statements

}

(o paie SIS dals JS A desgu 4V ddghiadl g g8 (ad tr-var sdall & 8 05 O g
D48 haall jalic paad Jle ¢ AY) puaiadl loleil ¥ puaiall (e oy 48 siadll jualic
intnums[]={1,2,3,4,5,6,7,8,9,10 };
int sum =0;
for(int x: nums) sum += x;
D Jle canll 4008 48 ghiae pe Jalali () Sy (ilaNie (pials Ao 5
intnum[]1[]={{1, 2, 3}, {4, 5, 6}};
int sum =0;
for(int x[ ] : num) {
for(inty : x) {
sum +=y,;

1}

while ) sill 5 jle
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while ( condition ) {
statement ;

}

DY) Cag all Aol Ui
char ch ='a’;
while(ch <='2') {

System.out.print(ch);

ch++; }
do while ) <ill dsls
o Led Aalall Axpl
do {

statement ;
} while ( condition ) ;

break 3 L=l
d\:mc{‘u)s’.aj\w\ﬁ‘}_{\}tﬂ;ﬂ\L)Aj\)\)iﬂ\uaunc});ﬂﬁjhﬂ\a&em

intt=0;

while(t <100 ) {

if(t == 10) break;
System.out.printin( t );

t++; }
t Qi ¢ (e audd olihae | ) cpme Gk e 75 AL break alasiul (Say Gl

inti;
for(i=1; i<4; i++) {
one: {
two: {
three: {

( ]

L B )




System.out.printin("\niis " +i);
if(i==1) break one;

if(i==2) break two;

if(i==3) break three;

// this is never reached
System.out.printin("won't print");

}

System.out.printin("After block three.");
}

System.out.printin("After block two.");

}

System.out.printin("After block one.");

}
System.out.printin("After for.");

IS gali ) A (S
iisl
After block one.
iis2
After block two.
After block one.
iis3
After block three.
After block two.
After block one.
After for.

D Jhe Apandl) 4 aad (A LSl 448 ) agall (1
int x=0, y=0;
// here, put label before for statement.
stopl: for(x=0; x < 5; x++) {
for(y =0; y <5; y++) {

—
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if(y == 2) break stop1;
System.out.printin("xandy: " + x +
+}

System.out.printin();

// now, put label immediately before {
for(x=0; x < 5; x++)

stop2: {

for(y =0; y <5; y++) {

if(y == 2) break stop2;
System.out.printin("xandy: " + x +

b}

+y);

+y);

z A2 Ledic stop2 ) (8 Ll Led agmy s Liles 1Sl s (e = Ao 7 A0 Laie stopl ) 8 L

xandy:00
xandy:01
xandy:00
xandy:01
xandy:10
xandy:11
xandy:20
xandy:21
xandy:30
xandy:31
xandy:40
xandy:41

D IS g i pall il Haa

continue 3 L=l

Pl (JalSll Sl s e all s e ) USS (e 5 AL B laadl 228 aadig
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inti;

for(i = 0; i<=100; i++) {

if((i%2) != 0) continue;

System.out.printin(i); }

daa gl lE )Y Laas c_da,g.u ULl 124 &
s Al (e e 5L ) 38l continue 3l e\aii..u\ S Sl

outerloop: for(int i=1; i < 10; i++) {
System.out.print("\nOuter loop pass " +i+ ", Inner loop: ");
for(intj=1;j<10; j++) {

if(j == 5) continue outerloop;

System.out.print(j); }

}

—
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(Ll giinall ) CEl Jaad

Pl ghiaall (e &) g3l Bac Ellia g «ISan gl e Bl A Al hiadll
Al Joala) Cld giiadl)
Do ) Al 48 hias cay il daladl sl

DataType[ ] ArrayName = new DataType[ number];

DataType ArrayName[ ] = new DataType[ number ] ;
;U
intarray[]=newint[5];
D JSAN 1ago Ad shiaall jualial 40Ia0) af aua s (Say

array[0] =1;
array[1]=2;
array[2]=3;
array[3]=4;
array[4]=5;

+ JSall 13y oy pail) )y e 48 il Al pua s (Say
intarray[]={1,2,3,4,5};

System.out.print( array[ 3] );

—
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Azl AW Gl jaiall
JSED g ) 4000 48 sdimn City 23 (S
intarr2[][]=newint[2][3];
P IS 1agn ) 4005 48 diaal A 5l e a5 9 iy 23 (S
intarr2[][]=newint[][]1{{1,2,3}, {4,5,6}};
;S 3g2 aadl 65 2 shona (1o d2na e delih (Ko
System.out.print( arr2[0][2] );

2xall Jagd aaall aiis o) WSy dua ¢ U aedly 2 gaad) 30axte dxall 4000 48 aiaddl &8 o) Sy *
: J e HL o ol @) J 2
tJle Al Cy L alaa) Al s U W) Y

int table[ ][ ] = new int[3][ ];
table[0] = new int[4];
table[1] = new int[2];
table[2] = new int[9];

A 32220 L8 gainall
Dt e Al Ayl
type ArrayName[ ][ ]...[ ] = new type[number 1][ number 2]...[ numberN];
D JSA 13gs 48 ghiaal) 3gd il pum g (S
type-specifier array_name[ ][] ={

{val, val, val, ..., val },
{val, val, val, ..., val },

{val, val, val, ..., val }

b

—
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L 1Y) 4 adll jealic gadin Ua g shsbudl OMS (e s A) ) Adsiiae diud o (S *

S5 Opan) Jand 48 ghiae Lpal Gl 4lS (o) A8 ghiadl Gaii )y 0 shiaall DS anl () sSaug
LAY G s Laalaal e aany s

int numl ={1, 2, 3};

int num2 = {4, 5, 6};

num2 = numl;

for(int i=0; i < 3; i++)

System.out.print(num2[i] +" ");

System.out.printin();

num2[2] = 9;

for(int i=0; i < 3; i++)

System.out.print(numl1[i] + " ");

IS il ¢ S Lin

123
129
Mg (Sl e 3oke A8 ghiadll o pualie J8 (0 Ss dua QS 5V (e A ghian (5S0 Of Sy *

s J
ClassName Ob[ ] = new ClassName[3] ;
Ob[0] = new ClassName( );
Ob[1] = new ClassName(3, 19 );
Ob[0].x = 43;
Ob[1].Method( );

¢ Dl 138 3 LeS U pilaa L) aadll alind) s Sy oW1 (ge 4 shma 1S (Say

private ClassName Ob[ ] = new ClassName][ ] {
new ClassName(2),

new ClassName(9),

new ClassName( ),

b

int X = Ob[0].Method( ) ;

—
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length 4l
Db | A8 siadll palic dde Jia a8y U gall il diaall xe dlall 228 p2A00

int X = array.length ;
D S 1agn 48 gaiaal) o8 ) aual AV Badate 48 shian A AN A8 i palic dae Clual

int X = array[2].length ;

—
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( The Classes ) &/l dadl

» dalad) all 03y IS Jae é

class ClassName {
// the variables
// the methods

}

Jee s oSl Glhsine I Jsasll object <Sag¥) aladinl e A GOSN e 3ol
+ alall Fapall odgy €ay oY)
ClassName ObjectName = new ClassNeme ( ) ;
A e agie IS aa Jalati g sl gl) QSIS gl (g SIS) sl (S
: Js
class Vehicle {
int passengers ;
int fuelcap ;

int mpg ;
}

dan) ESa gl Jamin Y ol patie M 48 baags Vehicle 4en) (3S Ulee JUEA) 138 3
o8N 1agd minivan

Vehicle minivan = new Vehicle () ;

CSay ia g JM\ ?“\ sdzy ddadi sy S Y| (a.w\ CiSE S Y e D) Gl yazia L.s‘j\ d)m)ﬂj
D ) dagll agdas

minivan.fuelcap = 16;

oSl 2 objects Jexiw G gl) udi g5 ) guall il JalSia S0 81 @bl JUBal) iiSiw ¥

—
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class Vehicle {

int passengers ;

int fuelcap ;

int mpg ;

}

class TwoVehicles {

public static void main(String args[]) {
Vehicle minivan = new Vehicle();
Vehicle sportscar = new Vehicle();

int rangel, range2;

// assign values to fields in minivan
minivan.passengers = 7;
minivan.fuelcap = 16;

minivan.mpg = 21;

// assign values to fields in sportscar
sportscar.passengers = 2;
sportscar.fuelcap = 14;
sportscar.mpg = 12;

// compute the ranges

rangel = minivan.fuelcap * minivan.mpg;
range2 = sportscar.fuelcap * sportscar.mpg;

System.out.printin("Minivan can carry " + minivan.passengers +

" with a range of " + rangel);

System.out.printin("Sportscar can carry " + sportscar.passengers +

" with a range of " + range2);

b}

Minivan can carry 7 with a range of 336
Sportscar can carry 2 with a range of 168

—
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Methods
© ot L Al dipuall

type Name ( parameters ) {
// body of method

}

<l il )Wl 5 ¢ void &}d\ S Glbily Lﬁ‘ it (S f‘j 131 g Adlall sla Ladas &J\ i) g5 Siay type
135 ks et Jdaads Allal) o (g LSS Al ((CSaa gl o) A shian 5l @l jrie e 3le A )
gou O 8l g Le O 5S8 Sial )l gl e Allall (g 55l Y o) Sy ) Basl 5 (e IS) ilS

L) (o gt b () _piia LS 331 By e ) S (n A Y Sl (s
- Jla

class Vehicle {

intp;

void range (intf) {
System.out.printin( p * f);

1}

class AddMeth {

public static void main ( String args[ ] ) {
Vehicle minivan = new Vehicle( );
minivan.p=5;

minivan.range( 6 );

1}

30 dall aadars gali ll 2% e
(e Adline &l yial b Jasd o) da s K1 sl el Jead Ala e S e g ging o) GuDISH Sy *
e 5 el el HLl JBA (e Ly paps Bls A4l e Lgilediul e 5 & o) o) aaall Cua

- S sl e 5 be Ll il L Al Qi *

class Block {

—
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inta, b, c;

int volume;

Block(int i, int j, int k) {

a=i;

b=j;

c=k;

volume=a *b *;

}

boolean sameBlock(Block ob) {

if((ob.a == a) & (ob.b == b) & (ob.c ==¢) & (ob.volume == volume)) return true;
else return false;

1}

class PassOb {

public static void main(String args[]) {

Block ob1 = new Block(10, 2, 5);

Block ob2 = new Block(10, 2, 5);

System.out.printin("obl same as ob2: " +obl.sameBlock(ob2));

+}
s Qe cdbandl QiS5 o)) 5 S 5 Lgadi dacis Sl g ADAN Lt JATS e AN el dind oSy *
int factR(int n) {
int result;
if(n==1) return 1;
result = factR(n-1) * n;
return result;

}

Jala e Al sledind (e Yy )85 ks 2030 (o) ) (s A ARy ylay (&1 sl Jal) (i 1S Sy
- adlall

int factl(int n) {

int t, result;

result = 1;

—
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for(t=1; t <= n; t++) result *=1t;
return result;

}

return L=l

A8 0an o) aie dadll oSS ) (Say ) daaly W o gal o J o) Ganad Adlal) JAs 83 jlaadl oda a2a00
dapall 93 jlall o2 Ul Lot Al daadll & 63 (s AN & g3 () sSam Wadie 5 Lile din) e ((ESxa gl
P R PAR AR

return value;

B (e Dl Al S8 L Llle 5 Ll J pea sl die Alal) ez g AL s Lealadiny SN cid) W)
A2 J3ls L8 return sbe e SSH alasin) oSe el o3a i i giie 5 Lanys Laas o) (iS5
void & 53 (e (i dad (5l a3 Al S5 1 13) L g s )

s S ) et AN JUa

class Err {

String msg;

int severity;

Err(String m, int s) {

msg = m;

severity = s;

+}

class Errorinfo {

String msgs[] = {"Output Error", "Input Error", "Disk Full", "Index Out-Of-
Bounds"};

int howbad[]={3,3,2,4};

Err getErrorinfo(int i) {

if(i >= 0 & i < msgs.length)

return new Err(msgs[i], howbadli]);
else

return new Err("Invalid Error Code", 0);

( ]
| 30




1}

class Errinfo {

public static void main(String args[]) {
Errorinfo err = new Errorinfo();

Erre;

e = err.getErrorinfo(2);

System.out.printin(e.msg + " severity: " + e.severity);

1}

class array {

int[ ] getNextArray(int n) {

int[ ] vals = new int[n];

for(int i=0; i < n; i++) vals[i] = i;
return vals;

1}

Disk Full severity: 2 zeb_nll dauii ¢ sSiu
44 gheme 2t A Jlia

Constructors

oS Sl 5 5) S Constructor Laie i S ol Las Laie ¢ Method 4la ¢ 5 ke 2
Y osa g caldly dgm sall GO anl (il ey ) camgs GDISH Jalay oL ) Lide 4ie sl o1

ClassName ( parameters ){
// the body of Constructor

}

© o 4 el Baall ¢ Rad (5]

S A ghiaa o) Dl prie e 3l (A Gl el Jlll e85 lgriia g ade ) A (o il il b aia g (S
(S V) e O e diis Ladie Jeall Lale Jeaw 430 98 Constructor ) (e 330 «San

class MyClass {

—
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int x;

MycClass(int i) {

X=1i

1}

class ParmConsDemo {

public static void main(String args[]) {
MyClass t1 = new MyClass(10);
MyClass t2 = new MyClass(88);
System.out.printin(tl.x + " " + t2.x);

1}

10 88 : s zeliLdl &l o sShm
il o sy o) ol JS1 Al asd Jesy Constructor (e S8 e s siag o) D& (g *
BJM\U\)L\JM\ dhwwwb\;uw‘\qh.ﬁu\ m‘j&}ﬂ\j\ .JJ:J\L"_\:};uA:\sBM

. 0!

i )ate S

class Outer {

int nums|];

Outer(int n[]) {

nums = n;

}

void analyze() {

Inner inOb = new Inner();
System.out.printin("Minimum: " + inOb.min());

}
class Inner {
int min() {
{ 2]




int m = nums[0];

for(int i=1; i < nums.length; i++)
if(numsli] < m) m = nums]i];

return m;

1}

class NestedClassDemo {

public static void main(String args[]) {
intx[]={3,2,1,5,6,9,7,8};

Outer outOb = new Outer(x);
outOb.analyze();

)

Varargs

SR W ey ) (55 4508 ol yaial) (pa Ad shimn Jiay g8 5 AWl e el b Ge 3 le o2
ey Sy s dlgledivl die Al o G sl b ) s aae 5l JIS) ) aals il b mdas
- Ja)
Type ... name
int..x
: JUa
class VarArgs {
static void vaTest(int ... v) {
for(int i=0; i < v.length; i++)
System.out.printin(" arg " +i+": " + v[i]);
}
public static void main(String args[]){
vaTest(10);
vaTest(1, 2, 3);
vaTest();

b}

—
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vararg Jiwl W o) b iy oSV vararg il DLl il dale @l jia sl Al (B aad o) oS *
e ¢ W) A oS

int dolt(int a, int b, double ¢, int ... vals) {

// the statements

}

vararg g s (e sl il b e S e (o 5iaT Gl (S Y A ) Baa

this

et uatll @lld g 4a8 daddiisall WIS AT (333 g2 gall J)gall o) <l juatiall ) 3 LSS this aaaiud
O e 9,8 Y Ll ane 5 Ll Glal) (e S (g ciaa g o) Gl 2 A e Gl paaiall (g
; adaiiy Allal) o) aatiall asd (s Lein Juadi g cdage (5S35 Glaa) (amy B

this.X=10;

Aalall 5 Lalal) iyl ¢

' public s Ja (g sl AalSy asan ) de o5 Gan () g (OIS Ay (A ) puate (g) iy el i
4 dali el (ald ) private s) AalS b s ¥ gl ol 8 ) asae ) protected ) ple
aall z s i gl GOSH 2 A el e zmalind) 8 OlSe (5) (e Ane Jaladll s 4l Jpea gl S 4l
CLISH ) ELaYL Rl Jal oSe o) o 4l Jsasll Sad el Lol daglaly Gl
Jaly (81 GBSl = A e 40l Jsaasll (S Y1 Ll all 2 JA (e (i 4y Adasi el &) 1)
S i Galal Ll a3l 7 A (e 815l LD (e 4l S gl (S Vs Lea s Gl s a3l

D Jle dadd IS Gl JAbs e Y ) J e gl

private void Meth( ){
// The body of Method

}

—
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static

ASISeY) i Apalital) Al 038 ¢ static £ s e 0sSE ) GO Jala 8 JIsal sl il (S
OSSN ) S s aaling L JS ¢ CSag) (s OS2 A e il gl A Y Jgea
- SN Nags Al gl puial) ) o3 A oans

ClassName.Variable = Value;
ClassName.Method( ) ;

- Jla

class StaticDemo {

int x;

staticint y;

int sum() {

return x +y;

}}

class SDemo {

public static void main(String args[]) {
StaticDemo ob1 = new StaticDemo();
obl.x=10;

StaticDemo.y = 19;
System.out.printin("obl.sum(): " + ob1l.sum());

1}

Bl Jhe Lyl static gsill e Ledala (& @l il oS5 ¢) aag static g sl (e Alla L e 1)
: static A1y JA)y & gale juaia deladniny

class StaticError {

int denom = 3;

static int val = 1024;

static int valDivDenom( ) {
return val/denom

1}

—
w
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S A b o) O S (e e JSS i S T3 ¢ static gl e sk L o) (Sa ¥
c oo Jaead 3 yaa (S

static { // the statements }

—
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( Math 2805 Strings o281 ) Al Jacadll

Strings >\

G G 3y ARl 3 Sale il S Lo g g (a geail) iS5 DA (e DS (e Bl s
T S 13gn Sy o) At Wit ol (K g anall Jiedle (n a

String str = new String("Hello");
1S (1 S L 315 ) il 50 )l oL

String str = “Hello” ;

String A e Lenht Sy JIga sae Sl g

+ Jla o salls el il Jady ) GooaY) axe Jia o8 sale Y 5 jlal) o3 223050

Int x = str.length( );

¢l yall Ca sl éﬁdﬁ.&ﬁeﬁ)‘-@.ﬁuﬁ%hi‘u}u&j\LJAWéJC)AL_.QPSJLcyg‘)L}’J‘ A aIATLS
String str = “Hello”;
char x = str.charAt(1);

—
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a8 AY (3YA 5 true Al aat cpiillaie LIS 138 Caual (g paste gadad (e (38aTH1 5 jluell ol a2dd
: Jha « false el

String x = “Hello”;
String y = “Hello”;
if( x.equals(y) ) System.out.printIn("x equals y");

}\d)ﬂ\&uﬁjwbﬁb\Ow\ww\%wwﬂwhjwﬁjw\adhem
A el S 0 (e JB) A gl jral) ga Lgaw B G Al uatall OIS A0 e eS) Aad i
D dbe SV 5 Lo i

String x = “Hello”;

String y = “Welcome”;

int result ;

result = y.compareTo(x);

if(result == 0) System.out.print("y and x are equal");
else if(result < 0) System.out.print ("y is less than x");
else System.out.print ("y is greater than x");

y is greater than x dedll audass JGall 128

O IV Caall adge Jiay aB ) daat g Lgs 8 (i 293 50 La (g0 (ire (il (8 Qa5 Jlead) 028 aaddius
+ Jlie (sl (5l and ol 131 1 Bl g i) gl Laans (gl dagis J )

Sting str = "One Two Three One";
int x = str.indexOf("One");

0 OsSius X 4add

—
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O IV Caall o se Jiay aB ) daat g Lgs 8 (i 293 50 Le (g0 (ire (il (8 Gl 5 jlead) 028 o
¢ i il (5) am3 o131 1o A1 s il ) Laans G dasts A

Sting str = "One Two Three One";
int x = str. lastindexOf ("One");

14 (S x dad

6&..4‘2[\)4@‘&5ﬁm\ujdﬁ\@anw@m‘jjumw;ﬁ@ujﬁjw\DJAEM
Ol ) Al pn Sy AW 5 el Al e Jiag U1 (5 L (s 3805 0

String str = "Java makes the Web move.";
String str2 = str.substring(5, 18);
System.out.printin( str2 );

makes the Web aiass JUdl 128

Math _->K

0l (S i Ll 4ad ¥ B il Al o ) J ea sl QSA.JLﬁ\ java.lang da sl (_g LRTNEPIET LN{IEY
s e dulua Jhgasae e (DS 10 S c&\dﬁg:\.ﬁ)’;ﬂ\

double z = Math.sqrt(25);

—
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SUl g 22l Jiay J oY) Cpoae Lo 8 e A (cpma Gl & 98y 22 dad il Al 228 a2
d\la cu.u\J\}A

double z = Math. pow(5, 2);

Lo 5B (g (53l 28510 Aallaal) Zadl sale Y Al o34 axdiiud

. ‘f\}&c (';3) saley adlall o edil.n:\
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(50 ) Gl el

OIS A Galiay ) Sy s DS a5 Al (WDIS A LS Ol siae S i of & &)l
S (A Gl b siSe ailSy J5Y) OSI 8 asage Le S Jseal) WiSags Cam A
oS g Aoy JE GOSN e Glaslaa o) ssing Y Y GOSN ) ) msaa e (SAl

: JGa ¢ extends 3kl padiug

class Shape {

double w;

void show() {

System.out.printin("W is " + w);

1}

class Tria extends Shape {

double area() {

returnw / 2;

}}

class SDem {

public static void main(String args[]) {
Tria t1 = new Tria();

tl.w =4.0;

tl.show();

System.out.printin("Area is " + tl.area());

1}

JRG OSN Ey 68 die L) Jgeagl) LS Y Ll private 4l L@l Lbe lad (Al pualial) *
oo Aaldl) il puiall Jgea gl liSam (81 ¢ daih 4 4 5iSall LewdS 8 duald 5K LY il

e o JSEN 13 JI gl (3 yha
class Shape {

private double w;
double getW() { return w; }

—
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void setW(double x) { w = x; }

void show() {

System.out.printin("W is " + w);

+H}

class Tria extends Shape {

double area() {

return getW() / 2;

+H}

class SDem {

public static void main(String args[]) {
Tria t1 = new Tria();

tl.setW(4.0);

tl.show();

System.out.printin("Area is " + tl.area());

1}

(Gl ) S GSISH (5 gial 131 ¢ conStructor (e s ysall b )il QIS (s s o) (S *
131 (ST ¢ adledin) die C&an oY) e Baliie W) A8y Hlally 4l J s oll LiSaa Ugd constructor ) (e
sl ) (SN IS 8 Laladinl cany 438 constructor A (e (sl ) do¥1 (DK (s gial
L Gy Js¥) 28 constructor (A1 e S super 3okl aladinl ) ~Uss La g (
JsS super 5_lall Q5SS ) gy 40 LY g «J oY) MU constructor 2 Qg L}_"d\ <l el )

; JEall 13 LAY W3S e il ¢ SU 3SD constructor Jals 83 e

class Shape {

double w;

Shape(double x) {

W =X;

+}

class Tria extends Shape {
private String style;
Tria(String s, double x) {
super(x);

—
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style =s;

}

double area() {

returnw / 2;

H}

class SDem {

public static void main(String args[]) {
Tria t1 = new Tria("filled", 4.0);

1}

Syl el DS i o) 43l constructor (= Br A’ ( JsY) ) S gy gall SN (g gia) A1 *
& A8 ) diy super 8l e 8aal 5 JS eledivl 25 constructor ) sae i e (G
i) Jidl

QA(JJY\)&)J}J\ ool Jlsa o) <l yria ) Jsasll sa g superSJ\..u.“ DA aladi Slla *
4 3smsall Gl gl GO U us S0 this Al oS shs ( il ) il LD
GOl (B a0diie anW) 13 eSh A o) paate ) e (((SUD ) &lsl) QDS (g siay Ladie
ol e g giat o) caaad Aly Gl 13 ) anadl) a1 sl sl gl ba (V) ) G sall
odall ) el s ld SUI OISI 8 ai) aad0 Ladied ()l Ll gl 5 Lyl & jial L)
Js¥ O e a8l aadall ) Jpeaslly Jo¥) QDS e p2al) Gl uDISD) 138 82 e gl

s Ja Al ) yaial) sl Laaxy g 4dadh Laday superﬁ)\,::d\ PRERIY

class A {

int i;

}

class B extends A {
inti;

B(int a, int b) {
super.i=a; //iin A
i=b;//iinB

+}

—
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final
Aladi) aiai Lld yiall ) Al and Jd i€ 13 L) s Lol ¢ final soball cilaladiul sae Gllia
ade 3 A GO 5 ANAl) ) Gans sae s ¢ GSISH 13 s 531 AY) GSISH b an) 138
Db ¢ (an) uily cpilla Ladie (6 o) ga ) )Sally all ) ) S JSS Al aladiu)

final void Method( ) { // the statements }

OO S 131 ALy ¢ A1 QIS sl 8 (e AT 5 a5 () (g IS il g 5 jluall SN alasiaY)
T S 13gn SN e iS5 ¢ final - A8 gae LalS (5S84 3l J)sall JS () final

final class A { // the body of Class A }

a5 ¢ mali il J)sha o) Aail) 028 5 V5 A5 Aad 93 Lo juiie Jead 52 5 el AV alaziu)
; JSAll g

finalint VAR =42 ;

abstract

)5 S Laily Sl aie Wi ) oSa¥ DS 138 (ST BIS LY abstract ke addi
13 Al o) BaY 5 abstract g s (e J)gd el Sy KD 138 JAd g ¢ Ll o A) LIS
S5 Al Al 5« Laa) gbstract g sl (e OIS G 5SS ) g L3 gbstract g sl (e cilsS
s die 5 lgan) oo oo Jadh Lail g dllal) 1S ) anes o (5 5885 O Sy Y abstract g sl (s
& il e sSE Ll DA o Lol By ¢ ( Lebising ) lpana LS 2 dllia Ly Galdll (OIS
(OlS OglS b Al (e SIS 1315 Ll e (gl (W3OS (8 GiiSS 5 SX () s abstract
2 e IS IS OS] CLLISY 4555 WIS Gada Ay Wi o zlias Ula) 4l @l (e 3l

kit H Al 52 A LIS

. construct OS5 O (e Y static OS5 O (S Y abstract g sl (e OS5 Al Alal)

O oSt OS] it ke L ) e Y abstract £ 3l Ge o5& sl S B 8 LS5 LS *
S el )b JSG e Allall CSa S ) ja o S SlIXS 5 a8 5 Al GLLISI aa) ESan ) 408 s
P e ¢ Aty (Al QLI aaY ESan ol 4y dady Lyl Ua g return gla)¥l 8

public abstract class shape {

—
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public abstract void Draw( ) ;
}

public class cir extends shape{
public void Draw( ) {

// the body

+H}

public class Dem {

cir x = new cir( );

shapes=x;

public void drawshape( shape ob) {
ob.Draw( );

}

public shape getshape( ){

cir c = new cir( );

return c;

)

The Object Class

(Y1) Qisose ol il S5 (5 OS] 18 5 Object aul Caze pala (WIS Gllin Ll 42l 4
leahaind (S G 13 8 Zmall Jhsall JS e cleasdiod il 5 AY) CludIS) U<
Ko Y N final g5l e by IS 13 6 & jae Jlgo an) @i (i ba Ll Jgeasls
getClass( ), notify( ), notifyAll( ), wait() Jsal eda 5 lalas ) Jsall slawlS Laglan! aladiul
clone( ), equals(), finalize( ), & Jsdl L& ¢ laclan) aladin) sale) (Sad JIsall 4y Wl o

hashCode( ), toString( )

—
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(interface s Package ) abudl Juadll

Package

LS Y Al QLS ¢ dse package 4 (e s s A3Eall (8 oa A4 28y WIS JS Ul da]

LIS ranal pe 201 68 3ac Sllia ¢ global dalad) 40 3al) aua ‘;_a.b\)'.'\é\ JS S A )a (peuia

2 e el Jpaasll Sa¥ (gl ald 055 o (S a i (pann bl LIS a0 n b

o oS JS Lpan nall e (55S0 aild 5l el 8 4l U ALVl Wi 4 aall daal

Crfiaal ity WS 13wl ey el s 0 (K 4ld el alasinly Ll 2y anly gyl

S ale (e SS) e b aal g cala G 0S8 ) S Baal gl Al jadl o () AL ¢ yrdliag

(oAl A m daly A a 5SS ) G5 O CSan a0l Al el Qe Gl sl S o)
s Ja ¢ 4a sl (».u\ Wa=y package doaliaal) 4Kl PRENIVY e Jand

package pak;

class A {

// body the class

}

class B {

public static void main(String args[]) {
// body the class

}

GAMJ B,javawg_ﬂ‘d\ Jaa ¢ pak&a)’;l\&uhme& B s A (DSl JUA) ‘&L;QLAY
. pak =u A Jdal)

Jsa sl dde 4l 52 aa) sl dule public (sS5 42 constructor ) ) ale public 4l Jsaa sl 23
- e il o2

package pak;
public class A {
// body the class

—
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}
La¥ (Xl object 4k Jaziug ale s Mg A DS Jai gy pak2 aub A 4e s Jard )
D oo e e el pll oty 8 Y g Lead 3 ga gall A el sy GuSISI sl (o ) ey 43

package pak2;

class B {

public static void main(String args[]) {
pak.A ob = new pak.A() ;

// body the class

}

GOSN ) B ) oy it Ha a3 LaadIS s JA) (ST QIS g o) L) 131 el Sl *
+ Jlia (S 138 LS eyl dasl 4y giad ) e sall audly

package pak;
class A {
// body the class

}

A S dd s sl a5 pak2 e Al dada (e B DS A A DS 68 Lyl 13
: baY pak 2 Sl

package pak2;
class B extends pak.A {
// body the class

}

Gl 585 Ll vie g oAl Aaja () Leie e a5l Aes Dlgine S lad 5 kel o2 padid
Dot L Aalall drpall g saaaldl da ) e e e LS 5 52 )

Import mypack.MyClass

13) A il JalSY) Slisell 400K Sy g mypack daall & J g gall MyClass u.u)ﬁ\laﬂ&g_\hefhwbg
2SI 1A aaatus de jall Gl siae JS Gl Gl Lo ) 130 Ll ¢ calite lSa 8 cuils

—
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import mypack.*;

aal SN ) ) Y Ll GOSN 3] Jpa gl b 5 Ledie 48l OIS ) de sl die Laa ¥
: JUx ¢« 44 object Jexd ) DI & 5 Ladie 4a jal)

package pak;
class A {
// body the class

}

Vo4l laa¥ s A DK e object Jexivs pak e adl lais pak2 asb oAl dea Jaad Y

package pak2;
import mypack.*;
class B {

A ob=newA();
// body the class

}

ZUss o g W) (gl Cpma i 31 o) IS palic Qs static ae import i o (Say *
G ) zliag Wl aaad e i 32U ol Bagl 13 Yhe el Jseasll GOISH and S L
G ail e gl ) S o1 Math.pow iS5l () 2ae &8 5 o) Bayl 13 5l Math.sqrt

; JSAl 13g: Math

import static java.lang.Math.sqrt;

import static java.lang.Math.pow;

class Quadratic {

public static void main(String args[ ]) {

double a, b;

a =sqrt(9);

b = pow(3, 2);

System.out.printin("ais" +a+"andbis " + b);

1}

—

48

N




- Math o280 J1ga JS Jain] 40Ul 3 jlaad) (133

import static java.lang.Math.*;

interface

OS5 sl ) g1 ) Ledadins oS (und 5 ) sall Jadiin 13le a5 431 s (381 (ST (WIS (e 5 )l o
S ssing O ang GO 13 5 G VL aday yig () 5l aady ) AN GeBIS Caals (e O
e Lalai & gill Gl (e S5 () amg s (L (g)) Wadii 43 jha s (b 5V (8 S0 Al Jsall S
GOSH ) ) ALY dald ) dale S Ol L sad Cun e 5l Bt L3 dadl g 5 Can

D Jle ¢t oY) (5 siaa () ABLLYL 43 Galadl ol sias (5 5 o)) (S

public interface Series {
int getNext();

void setStart(int x);

}

class ByTwos implements Series {
int start, val;

ByTwos() {

start = 0;

val = 0;

}

public int getNext() {

val += 2;

return val;

}

public void setStart(int x) {
start = x;

val = x;

+}

class SeriesDemo {

—
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public static void main(String args[]) {
ByTwos ob = new ByTwos();

int x = ob.getNext();

Series obs ;

obs = ob;

int y = obs.getNext();

}

Ao 453 38 AN SISy aliday ) Waans s Jlsall 4 L s 5 Series 4l (s il U e Jial 138 3
O S G V) J)ga das Sl Jgall b a3 LS5 ¢ implements 3_obkall JSA (e ByTwos
LSy cale A jad o3 8 ALSl u ) 0¥ ddle S i 5Y) 3 J1sall 0¥ @lldy public ¢ sl
Ca) pn 43l shan 3 S5 (g Series £l (e S g) Ciy i o3 43l main Al AN 8 A

. ByTwos & sl (

Oe e JSE ()5S o g il (S8 Gyl a2 (K1 O i o a5V (5 siag o) (S ¥
. final  static s public ¢ s

Ay )5 ah gale IS 68 @by extend Bkl aladiuly AT G I () Gl ) Sy ) 68 Sy
JS Gl cang 43l A G 51 (e Gl YT 138 5 (a0 e (IS Jay i 0l 2 5 Leie (Sl
Ll gyl Y 53 s sl )5l SIS 5 Y 138 3 53 5 pall )52

interface A {

void meth1();

void meth2();

}

interface B extends A {
void meth3();

}

(2 L ) ) ) Anliie) Ay IS b BN 8 A yee A puzag aly o)) (Saall (e xual JDK8

K3 ay ()) 5y g peally Ll dual Y1 ANl 038 5 ¢« default 3okl Gawd o)) cangy Allall 28 (S
¢ e e Y 13gy Jasi yall (WIS

public interface MylIF {
int getUserlD();

—
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default int getAdminID() {

return 1;

1}

class MyIFImp implements MyIF {

public int getUserID() {

return 100;

+}

class DefaultMethodDemo {

public static void main(String args[]) {

MyIFImp obj = new MylFImp();
System.out.printin("User ID is " + obj.getUserlD());
System.out.printin("Administrator ID is " + obj.getAdminID());

1}

(e LS 5 prania geali ) @l aa (K1 getAdminID Al K% o1 MylFImp (DS olé Jaadls LS
A O geasll SIS Sy 43 Liayh BaaY y caduiniy ESans¥) A e A1) 038 ) gl
1a LaaY (oSl 13a il Lead sty Leade Joaxill g (s 55VL Jasi el GudASH e daaal Si8Y)
Alall 4 palall 288l jawe aS Gl JEI & SAdl MyIF (s 55Y0 das jall L3S

T Al yidY)

class MyIFImp2 implements MyIF {
public int getUserlD() {

return 100;

}

public int getAdminID() {

return 42;

1}

O OIS e a5 55 s agiland G Joa Ui 5 G 531 (g0 SSG dasi ye 05 ¢ GeDISH oSy *

auls A B, C o8 pgiland juwd il A3 dagi j ) JBa e ) IS JIg0 s e (g 5iag
: Cla s (2S0)

class Claimplements A, B, C{
// the body

—
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}

M\Jq\i@;é&:q;ﬁ;ﬁd\d&ﬁ\ﬂ\ sda 5 static ajﬂ\wﬁbésggjiuwd\ Crd B Sy *
A G 31 gl OIS Ao ga L 5 S Y AN s2a Q\hyuﬂcwﬁsg\éﬁdws\
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(+UadY) dallaa ) (el Juaill

lila 28] bl a5 e LY ol g€l 3 oS0 3 e pladl Cand Jual¥l (anr b
OIS ) 68 oy S 138 (e s Throwable 4l sty GedS () Ldla sl e Uad¥) 028 ae b
< et ellaiY) oda 5 Auml 8Y) Y1 3 Caand ) pUadYL (mida s 5 Error oDSU s JsY)
OS] 138 5 Exception 4esl leg Lo 58 (sall g (AUl QS Lal clead Ja0 e all G g (oal i)
J8 (e dpal dad Jl) 5l jha o dandll o4 oS alailY) se o Al eUadVL it
OO e colaaY) (g & dsmse e Cile (M G sl Alglan ) int 43 Cojee yiie b addiosal

el s (e (e Uad s Jalady (WIS JS () i LIS (e 3aell Euy ) 3 a3 Exception

D Ol EHWY) e e g3 Sl *

Gl 38 auds RuntimeException (o2& (e ddida =Y Jeedidl) g hasy JgY)
sl 1 Jddaiia e 8 g el ) s i 5 V) Lgie 333l 3 Y 43Y unchecked

S

axe Jalay 53) Uaal)

RuntimeException

Gab)ﬂ\d.\:.uﬂcu\ Ehant gUad W) 538 9 ¢ gaall

ArithmeticException

Do o andilS s Uad Gaas 13

InputMismatchException

) e (B dpai dad Jay S

ArraylndexOutOfBoundsException

ArrayStoreException

el &ywﬂw “o 3 53 1 R

ClassCastException

EnumConstantNotPresentException

IllegalArgumentException

IllegalMonitorStateException

lllegalStateException

lllegalThreadStateException

IndexOutOfBoundsException

NegativeArraySizeException

NullPointerException

—
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NullPointerException

SecurityException Y Sy Al s

StringIndexOutOfBoundsException

TypeNotPresentException

UnsupportedOperationException

. checked LD sda  andi g ( GAU)..\” Lati (Ja8 ) IS Huadd g) AUS L) Ghasy @\ﬂ\

oA il ane Jalay 53l Uaal)
ClassNotFoundException BT NURENN Y
CloneNotSupportedException

lllegalAccessException Ore OIS ) Jpeadll (1
InstantiationException gl e G El ) DS e CSaas) ellnl A gl
abstract

InterruptedException
NoSuchFieldException dga g0 e Jis il
NoSuchMethodException 85 g0 e ally bl

ReflectiveOperationException

catch s try s L=l

B oLall &gl Jala 8 5 6SI aual Liild 5 ¢S )2a d';\agé‘uns(“_m;g O Qadaall (eg 38 K Ladie
OSe al s cateh Boball Jala (8 aga sall 281 I U il Jiti galiall Gl Uad Gaas 138 try
DA L Aalal) dasall 5 6 jlad) day (e gmalial) Ko g cateh bl 35S 8 Jaa o) 4dl Una s

try {
// block of code to monitor for errors

}
catch (ExcepTypel exOb) {

// handler for ExcepTypel

}
catch (ExcepType2 exOb) {

—
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// handler for ExcepType2
}

(e 3oke IS O dua saal s cateh sobe e IS Laie (55S) () Sy 48 daladl dapall (e JaaD LS
oM al Jiay 315 ExcepType s Uadll 138 & 515 aana Uad s Jalaii () Sy <l jlad) 030
OO e Faalill e slaal) Janad 4bjai oyl and Jiar exOb 5 Uadll 13 ae Jelai 53

: Ji ¢ ExcepType

class ExcDemol {

public static void main(String args[ ]) {

int nums[ ] = new int[4];

try {

System.out.printin("Before exception is generated.");
nums[7] = 10;

System.out.printIin("this won't be displayed");

}

catch (ArraylndexOutOfBoundsException exc) {
System.out.printin("Index out-of-bounds!");

}

System.out.printin("After catch statement.");

+}

138 5 7 SSaY) e geaic Lgd Gl s i jualic ao )l (e 0S5 nUmMs 48 sieaall Y Uhd Cas L

L e SN 138 ey ArraylndexOutOfBoundsException osdSI) 8 ¢ 3y Uadll e & 5ill
D SN 13gn el nll il jae (S g ¢ exC el CSa

Before exception is generated.
Index out-of-bounds!
After catch statement.

@A) Wadll ae (3illaia 52 catch Al s O 2 sa gl Undd) ae Jalay (5301 GuDISI ol (S 130 *
. C.A_ul\ 88 gl 438 adl) e Jalatt (5 Al catch 2 (»J 13 g catch Alall duaw AT A ald s
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IS el asea Jeny O 138 Y catch Al v é u Exception (D& 4US (Ko *
138 Jany sl o Al QIS sl (S Lild 138 Jard Caaa 13) (e Uad 2o o L)) 131 (S0 Lge ) 530
aal
d@u)c@&qdm&jhﬁc&jcatchﬁ\ﬂ\é}g&c@g\Q.JSS.'IYQ\QSA.J*
el

. Al catch s try @l be ae dlalaie ¢S5 Ol catch s try Bokedl (S ™

Uad (e S0 Lgad g 3aa) 5 catch 3ol addiu o)) Sy Ui e SIS) pa 3 5SI) G 25 o) L) 131 *
: JBe OR = agin Jiaiiy

catch(ArithmeticException | ArraylndexOutOfBoundsException e) {
// the code

}

throw 3 Ll

=i lany s throw kel J3A e b (8ans (o5 I3 Uhd e o) I Zlisd Gl (s
Pl claaay (Al &SI A a5y 1 40 throw 8 jkad) C0és 13) 43) Jaa 5 «ZSa

class ThrowDemo {

try {

System.out.printin("Before throw.");
throw new ArithmeticException();

}

catch (ArithmeticException exc) {
System.out.printin("Exception caught.");

}
System.out.printin("After try/catch block.");

}

(S V) DSl sl i 8 throw 3okall e sell (S W) DS sl OS5 o) ™
. ArithmeticException s Judl 13 8 Cus (ladll mllais Al cateh obad) oo G 252 sal

—
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throws 3Ll

ledaly & aaldlady Undll e et (W) ((Ladd) ) olaY) ae dalail) ol JIgall (e cpe o5 i
& sl 1aa o5 Aall 4 exiud Al Sl L try 3Ll ddalles g dadled Vg Unaldl ey 4000
D (Al s Wasdl a5 ) Js¥) g sl e AL Jlia ¢ throws B_luadl dreal ¢ sS5 J1sall (he

public class A{

public void set( int val ){

try{

if( val > 100 ) throw new Exception("value overflow");
System.out.printin(val);

}

catch( Exception e ){
System.out.printin(e.getMessage() );

}

)

class Main{

public static void main(String args[]){
A x=new A();

x.set(1000);

)

58 2 throws 3l aladin) Casg Ua g (4adlad ¥ LSl Uadll o 55 ) G £ i) e Al JUia
agiland O Juadi Uad (e JIS) S 13 5 4y 3 (LY ) Undldl (WIS sl (iS5 Wany 5 A1)
RSN Y
. O

public class A{

public void set( int val ) throws Exception {

if( val > 100 ) throw new Exception("value overflow");
System.out.printin(val);

)

class Main{

public static void main(String args[ 1){

—
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A x =new A();

try{
x.set(1000);

}

catch( Exception e ){
System.out.printin(e.getMessage() );

}
1}

1Al Uls As] 8 ol i) (K5 48 jee () Sis RuntimeException (oSl (pe ddidall ciludS) *
s gl b S s throws g LS axe (Ka

C«L\.Lh.n&\ d\).ﬂ

O i 136 (S oY) sl sday s LYY S anl ) CSaigl s catch sball s on b o) L
© o Jlsall o3 (S Y 13 e Leidad (S Sl J1sall (e de sane llia

Alall asl lelae
fillinStackTrace( ) CSxy 0¥l 1385 throwable g &l (e CSaugl s
throw 3kl e p O (S
getLocalizedMessage( ) String & sl (ye Unall a8 sal g
getMessage( ) String & sl (e tadll Caia g s
printStackTrace( ) stack trace d s
printStackTrace(PrintStream stream) 2a. stream ) stack trace Jw
printStackTrace(PrintWriter stream) 22y stream ) stack trace Jw_5
toString( ) Watll JelS ooy Jasy String £ sill (e CSa 5l 2ua

- e

class ExcTest {

static void genException() {

int nums[] = new int[4];

System.out.printin("Before exception is generated.");

—
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nums[7] = 10;

System.out.printIin("this won't be displayed");
+}

class UseThrowableMethods {

public static void main(String args[]) {

try {
ExcTest.genException();

}

catch (ArraylndexOutOfBoundsException exc) {
System.out.printin("Standard message is: ");
System.out.printin(exc);
System.out.printin("\nStack trace: ");
exc.printStackTrace();

}

System.out.printin("After catch statement.");

H}

Before exception is generated.

Standard message is:
java.lang.ArraylndexOutOfBoundsException: 7
Stack trace:
java.lang.ArraylndexOutOfBoundsException: 7

S gy el s e ) oS

at ExcTest.genException(UseThrowableMethods.java:10)
at UseThrowableMethods.main(UseThrowableMethods.java:19)

After catch statement.

—
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finally 3 L=l

catch s try Leadiuly Uad Ghas 13 43l Lgixild s catch 3ole 2z Wddi &il 3 Lall oda adiind
)y Sl s dles J8 Al 5l GOSN (e s AL (8 Gy 38 Uaal) 138 5 4xe Jaladll

alall drpall 5 coly ya) i VL Jlail (3las o) Ve ol 38 ilile gl (S & g )al) U8 age ¢ o
P2

finally {

// finally code

}

oax catch s try 3okl Slsh e = 5 )All axy 5288 b finally 3okedl lsh & i siSall 2 S0 *
Y ) Uaa s S 1Y kil

My Exception
) S LY ¢ lils Al ‘ﬁ 33 5a gl 3 A GLLIKY Jie W ald ol GudIS W) S
- Ui ¢ Exception ‘;_u:\.ul\ M) e Dy alass g L“;J\:ﬂc\ S L&) ga aled Lude e (S

class NonIntResultException extends Exception {

intn, d;
NonlIntResultException(int i, int j) {

n=i;
d=j;
}

public String toString() {

return "Resultof "+n+" /" +d +" is non-integer.";
H}

class CustomExceptDemo {

public static void main(String args[]) {

int numer[] = {4, 8, 15, 32, 64, 127, 256, 512 };
intdenom[]={2,0,4,4,0,8};

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

—
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try {
if((numer[i]%2) != 0) throw new NonintResultException(numer[i], denom[i]);

System.out.printin(numer[i] +" /" + denom[i] + " is " + numer[i]/denom[i]);
}

catch (ArithmeticException exc) {

System.out.printin("Can't divide by Zero!");

}

catch (ArraylndexOutOfBoundsException exc) {

System.out.printin("No matching element found.");

}

catch (NonIntResultException exc) {

System.out.printin(exc);

1hi}

= O s 4k Exception olilxa s NonIntResultException olisew (w38 Llis) JUall 128 8
PN gy i pall U () sSa g ¢ g Al dxe U IS JAl int 22 e jnt e dend 1Y) Uas

4/2is2

Can't divide by Zero!

Result of 15 / 4 is non-integer.
32/4is 8

Can't divide by Zero!

Result of 127 / 8 is non-integer.
No matching element found.
No matching element found.
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(1/0) i) Juadl

e (B 5 e JSG e da il g ddaadll Qb\,}ﬂ\@&\.ﬂﬂjavam:\ﬁﬁwﬁeﬁu\;w&
Ll odgd cledin) Jee oag Aajall sl LS ae Jalais o) La) 131y ccijladd) ) et
; import 3_)ke alaaiul

import java.io.*;
g Jad Jalaii ) L) 131 2ama (08 T s Sy IS 5 el ciladS JS LI uds deail) Aadle
oS 13a

Gl 5 yaa s Y

(DAY ) sel Al ppardioad) st 1 cuudSH (g 5035 LS (il ) L) 5 jme LS
D oA Adidall Sl s QutputStream s InputStream Leaa s (zAY) ) AUl

oS Al
BufferedinputStream e JSE AL ) 3A
BufferedOutputStream i ge U0 Al Al (5 A
ByteArraylnputStream L 48 jima (pe DAL B6) 18
ByteArrayOutputStream ALl 48 ghina e Gila Al 4l
DatalnputStream s Al il o 5 36 8l JI g0 A sana o (s sty JA0) (5
Ll
DataOutputStream & Al llal) o) i) AUKT )50 de sana e g sinn 7)) AL 5 s
[CIEN
FilelInputStream calall (je el 5 JA) (5 aa
FileOutputStream calall Je i ) Al 5 e
FilterlnputStream InputStream (- S Cildplas
FilterOutputStream OutputStream (U iyl
InputStream JAY) (5 yae Caay gbstract £ sl (0 38
ObjectinputStream GliSan U JBA) 5 s
ObjectOutputStream s 53U ) JA) 5 s
OutputStream ) AY) e cuay abstract & 8 (e S
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PipedInputStream

Jiaal ¢ gl

PipedOutputStream

z1 AN Gl

PrintStream

printin( ) s print( ) e i z) A 6 e

PushbacklnputStream

el 2l b GLT ey JB0) (5 e

SequencelnputStream

el 8 Cagu Gl g SS) 5l JBal Gmome 0o Boke 05S JBa (5
DAY Sl aal gl Calally

GO Jlga Gan Js¥) Jsaall ¢ JOException sbiny) & eUadV) a8 Gl Gl J)ga JS

OutputStream 28 JIsa (pw A Jsaall 5 InputStream

a)al) izl
int available() 3o jall dalial) Allal) bl dae auas
void close( ) A Al @y gaall ol ) ) Alallh JBaY) juae Gl

|OException ¢LEiwil

void mark(int numBytes)

numBytes ) &b

boolean markSupported( )

Al e Ao 5 dac e reset() s mark() Alall cil 3 true s

int read()

Qg s 2e JSE e 55 BRIV goae (e aal g il o) 8

int read(byte buffer[ ])

A g i pall 0 Al 8 il Jola asigall 5 SIAN  8la o) & J slas
e G alay 1 1- ami Flasy il 3 ) Gl 38l 8 )
s yaall

int read(byte buffer[ ], int
offset,int numBytes)

e fagy ABgall 3,8 8 numBytes il el jE Jslad
1- el ¢ zlah Lhel 8 Al Gl o8 ) aad ¢ [buffer[offset
s yadll e I ka1

void reset( )

bl pa gall ) JLAaY) jdige auia g s

long skip(long numBytes)

ledalas o3 Sl ALl gasl) aaall el g numBytes Sl Jalats
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Al il

void close( ) LY e AUKH A glae Al 6 Ll ) A8laaVWl 5 Al (5 e 3l
IOException

void flush( )
void write(int b) Zo A e e 2 e culy iSS
void write(byte buffer[ ]) ToA G Sl Gl 4d siias i
void write(byte buffer[ ], int | (= lais buffer 4siadl (e numBytes il (e s i
offset,int numBytes) buffer[offset]

138 5 sins System 4aw) (IS Coyad A all o8 5 el 8l (5 java.lang e sal) st s 4]
public W&l e e 7 ypan A5 ¢ err sout 5in o duw 48 2 Gl piie 5y e (2K
Gk System ae U pdlie Lealadin) WiSay ad) ey 138 ¢ System o2 Jala 8 static s final

e S ) () Aalall

X System.in coaall A8ls ol yil JSA Ay bl 21 AY) 6 me A i3 System.out
Soxe G il o4y System.err il da gl sl ) S ga ol JBaY) g oaa )
Al gia 170 8130 5 ) Legun 55 5ale) (S (5l o3 ¢(yimall BELE oaial il (S ga 5 Ul

¢ sll W€ ol oo System.err s System.out ¢ InputStream g s i <Sx5) 58 System.in
e s (e aplaall By 3o 81l ) JSS aadiid LD ¢ QL s )l o328 ¢ PrintStream
) AL

Jlgy JS aadid o) Sa L@l S 13 InputStream (» JS & System.in ) W
D s read Al e JISE) A0 dla |InputStream

int read( ) throws IOException
int read(byte data[ ]) throws IOException
int read(byte data[ ], int start, int max) throws IOException

G oaa (e il o) 8 Al (sl Al ) diai Ladie 1- s g s 36l ol aadius Y]
s Uad sy o) ol Al ) Jeal o) ddshiad) tia s data 4 staddl 8 agraai s JA0Y)
JRaYI (5 mae (pe L o i 2N (s jmall Algd Canliad Ladie 1- awd o) gl 8 Al Clilll ages
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G e 1 P R mMax i start Aaall éﬁ'd\ e :\éjé...a.d\ ‘; \A.uj data :\éjé..a.d\ ‘;A e.@.’.».a.\j
dad Gaas 13 IOException ¢ i L;““,):’ (PACg ctg‘);ad\ Ulg aalal Ladie 1- 2ad ol \.@_ﬁj L“é]\
ol el Al g i1l e Lazcall Waaen g System.in (= se) Al die

- Jla

import java.io.*;

class ReadBytes {

public static void main(String args[ ]) throws IOException {
byte data[ ] = new byte[10];

System.out.printin("Enter some characters.");
System.in.read(data);

System.out.print("You entered: ");

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

System.out.print((char) datali]);

}}

s printin( ) s print() » s PrintStream J! s> &= System.out aladiul Say JSEI adiy
;A write Alal) e JISE) 4536 @la « QutputStream Js2 g

void write (int byte) throws IOException
void write (byte data[ ]) throws IOException
void write (byte data[ ], int start, int max) throws IOException

A 5 A1 ¢ ( 8 m) s (5% 0 s ) L o 5 sall il LS 2255 Y1
sindl sl (e A ghenall L3 1055 dlata 4 shadl L5 i) (oS5 KA ¢ data 3 shadl b
et &as 131 [OExXception sbiiul o 55 5 « max J start

£ X i all delilal Ui

class WriteDemo {

public static void main(String args[ 1) {
int b;

b="X';

System.out.write(b);
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1}

Gl oS8 Al o) int g Al e daid 3l write Al oY @l int £ Al e b srdall aal WS
G AL RN

alae QUSas ) LY Lﬁ)\a‘d\ 0 edﬁuﬁ O oS 1A ‘5,.4\)33\ J<e 4zl @Uﬁ ) TP
LS sda aal % QS;.U\ Jezs calaldll &= J.A\.xl) I P Ly cclalall &e dn\.a_ﬂ\j
Ade U 5 3¢ j8ll Sy aldl i Wlls 5 ¢ FileOutputStream ! FilelnputStream

D dseladinl 8 el a8 13 5 ¢ FilelnputStream (DS (pe i ol L Cala pcidl
FileInputStream(String fileName) throws FileNotFoundException

) L?A Py kvvivy (0 calall asy ?j A8 aatd o) ol calall e.m‘ Jiu filename o) ¢us
alall (e 3l 8l ¢ JOException wdSl (e (o 8 IS 4 sAl 5 FileNotFoundException
: JSA g read( ) plasial oSa

int read( ) throws IOException
+ oA dalal) Al g bl 3o ay Calal) e Jalaill (e o lgil) Say
void close( ) throws IOException
;b

import java.io.*;

class ShowfFile {

public static void main(String args[ 1) {

inti;

if(args.length 1= 1) {
System.out.printin("Usage: ShowfFile File");
return; }
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try {
FileInputStream fin = new FilelnputStream(args[0]);

} catch(FileNotFoundException exc) {
System.out.printin("File Not Found");
return; }

try {

do {

i =fin.read( );

if(i = -1) System.out.print((char) i);

} while(i != -1);

} catch(IOException exc) {
System.out.printin("Error reading file."); }
try {

fin.close( );

} catch(IOException exc) {
System.out.printin("Error closing file.");

11}

FilelnputStream (2SI (e 42l ) S8 g¥) cw d (n Janall Jedle Gm OsS Calal) aul
D Sl g Sl Sl (35S O (S 3_SAl muia il ¢ args[0] s alall and JAdll 1 g

FileInputStream fin = new FilelnputStream(“Name.txt”);

G e sl SYI oy yklls ¢ FileOutputStream GOSN e cSany) Lin el e 40l

FileOutputStream(String fileName) throws FileNotFoundException

FileOutputStream(String fileName, boolean append) throws FileNotFoundException

FileNotFoundException (IS A e jon oY) Gl Calall oLl (e Sy ol 1) gnall 020
IS Cada 4l Cale iy Ladie J6Y) danall i ¢ |[OException DS (e oo 8 (OIS g8 (g3l
Algs A AU Canap 43l true append <ulS 1) Al A5y jlall 8 La) 4868 (iiSH g 48 2sasa e
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write Al axdi Gald) e Sl ¢ syl ALK Jatinn 4 Y5 Galdl 8 53 s pall AU

void write(int byteval) throws IOException
SN 13 calal 3le oy Calall pa Jalail) (ga sl e
void close( ) throws IOException
;b

import java.io.*;

class test {

public static void main(String args[ ]) {

try {

FilelInputStream fis = new FilelnputStream("E:\\test\\abc.jpg");
FileOutputStream fos = new FilelnputStream("abc2.jpg");
int a;

while((a = fis.read()) !'= -1){fos.write(a);}

fis.close();

fos.close();

} catch (Exception ex){ex.printStackTrace();}

1}

AT Gile I samdl ladll b 2 sa sdll 55 50m e 55k 58 315 abe,jpg wald) Lias Jid) 13
A gl i 8 LS 5 Y15 el L o) i DA (e Uy (530 5y pem LS 1 )
5e S 2aly iy Gy ol 48Y Gl il Alee A Jash g 34k Gl JEA ¢ abe2.jpg

QS e 5 a5 JolSIL Lo i 5 2 s i ol U2 3y 50 Sl e A4S0

import java.io.*;

class test {

public static void main(String args[ ]) {

try {

FileInputStream fis = new FilelnputStream("E:\\test\\abc.jpg");
FileOutputStream fos = new FilelnputStream("abc2.jpg");
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byte[] m = new byte[1000];

int a;

while((a = fis.read(m)) != -1){ fos.write(m, 0, a); }
fis.close( );

fos.close( );

} catch (Exception ex){ex.printStackTrace( );}

H}

3l i Ula 331 o Y1 close A alaatnly osn JSG Cildl 3l o) Wi 431 e il e
s JUe ¢ try B obe e el JG aladinly  Siile g o) S5 Calall (3lad

import java.io.*;

class ShowfFile {

public static void main(String args[ ]) {

inti;

if(args.length 1= 1) {

System.out.printin("Usage: ShowfFile filename");
return; }

try(FilelnputStream fin = new FilelnputStream(args[0])) {
do {

i =fin.read( );

if(i = -1) System.out.print((char) i);

} while(i '=-1);

} catch(IOException exc) {
System.out.printin("1/0 Error: " + exc);

1i}

Letn duadlly elldg 3aaly try soke aladiun I JS5 Ledle 5 alo o J8S) ae Jaladll Sy IS
- AU c:d:a_}s.m 3_})&,\

try (FileInputStream fin = new FilelnputStream(args[0]);

( 1
L % )




FileOutputStream fout = new FileOutputStream(args[1]) ) {
// the code

}

L3l ! short s double ) int S5 OIS 40l clily e g giad A i) e 0 ) 56) all
&l Al Zapall ¢ DataOutputStream s DatalnputStream (DSl aiius ASCH| ol
. & DataOutputStream

DataOutputStream(OutputStream OS)

o ) aladil (S cale e by UST cp il 13 (e iS5 iy (oY (s e 4 OS O Cus
. FileOutputStream (2811 (5o 43l

. & DatalnputStream (=>U dalall Aapall
DatalnputStream(InputStream OS)

ol S of e\d';lm\ S cale (pe lily 3¢ Al ‘&}'ﬂ\ Jaa e o)yt lly Lg‘}[ B s 0S O s
. FileInputStream (81 (e 43L&

My DatalnputStream 285 DataOutput od 3 244 DataOutputStream (<28
Jis ccaldl o cililadl gl JS 5ol iy BUST Jlga Cayad e Y o2 5 Datalnput (s il
Ol saall S b Jlall JS s ¢ S Jganl 3 A g el il g0 Lel J5¥1 Jpall (b Aaaia g A0S

: 10Exception & sl (e elifiul Gl 5

=) AY) Iy ndll
void writeBoolean(boolean val) val 4aul 3 2354 boolean ¢ sill (e A i
void writeByte(int val) val 4haul 52 23s4 Jow-order byte & sl (1o dad S
void writeChar(int val) char & sl (e val Uaul g 20a0 dad K8
void writeDouble(double val) val 4aul 5 32054 double & Al (e dad €S
void writeFloat(float val) val aul 5 32354 float & sl (e Aad <G
void writelnt(int val) val Aol 51 83354 jnt & ol (e Al S
void writeLong(long val) val daul 52 33354 long & sl (e dad iSS
void writeShort(int val) val aul g 32354 short g s (e Al iSS
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d&iy‘ d‘j.ﬁ

xall

boolean readBoolean( )

boolean g sill (e Aad ¢ i

byte readByte( )

byte £ sl (e Aad o)

char readChar( )

char g sl (3 dad &) 5

double readDouble( )

double & sill (3 4ad o) y

float readFloat( )

float g &l (e 4ad o) )8

int readint( )

int&}d\&ohﬁ;\ﬂ

long readLong( )

long & sl (e 4ad &)

short readShort( )

short g sl (e dad ¢ 3

import java.io.*;

class RWData {

public static void main(String args[ 1) {

double d = 1023.56;

try (DataOutputStream dataOut =

new DataOutputStream(new FileOutputStream("testdata"))) {
dataOut.writeDouble(d);

} catch(IOException exc) {

System.out.printin("Write error.");

return; }

try (DatalnputStream dataln =

new DatalnputStream(new FilelnputStream("testdata"))) {
d = dataln.readDouble();

System.out.printin("Reading " + d);

} catch(IOException exc) {

System.out.printin("Read error.");

133
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S Sy Bl 8 Jadi US LS Juduia 0S8 Gl () Slsde IS8 Q) ) Jgeasl) oS
GO J3A e @ldy aae GSa (B AT Hhse pag ) Galdl e 2as e 3a ) Jsadll
aay 451 QutputStream o+ ) InputStream (= Gie ne 28 138 3 RandomAccessFile

Do A el dapall ¢ Ll /0 J)se e Al g DataOutput s Datalnput o y5Y)

RandomAccessFile(String fileName, String access) throws FileNotFoundException

o) (2 138 “p” il 1) Caldll J pa ) g 5 a1 gccess —alall (:.uz\ Jiw fileName o) ¢us
AT g 36 58l Calall aladTu) (Said “pyy” SIS 13) Lol Jasd 3¢ yall PREGIY —aldll

+ oA L Aalal) danall g ccilall JAls pdigall g e aaa] Al o34 23350
void seek(long newPos) throws IOException

I alall By e 2aad cllly Aad 380 a5 OSeu Gl disell aase Jiw newPos O Cus
anal sl g g (e (35S S 5 3ol dulee (6 seek Al aladiud day )yl ga sall

DY) 283 A5 Larg write( ) s read( ) JVsdll aadien o) RandomAccessFile (28U (S
eV (& Jsandl (8 dsiia sall gl 50 IS aaddiuy () (Say 43l DataOutput s Datalnput

- JUa

import java.io.*;

class RandomAccessDemo {

public static void main(String args[ ]) {

double data[ ] = { 19.4, 10.1, 123.54, 33.0, 87.9, 74.25 };

double d;

try (RandomAccessFile raf = new RandomAccessFile("random.dat", "rw")) {
for(int i=0; i < data.length; i++) {

raf.writeDouble(datali]);

}
raf.seek(0);
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d = raf.readDouble();
System.out.printin("First value is " + d);
raf.seek(8 * 3);

d = raf.readDouble();
System.out.printin("Fourth value is " + d);
} catch(IOException exc) {
System.out.printin("1/0 Error: " + exc);

11}
Aadll Jii 0 5 8 * 3 LS dad 5l Aadll LU Jsemsll 13 ol 8 (55 double dei JS o BaY

Y

o laall 5y Ll

S S a sy il Gals Coladl sel 8 L 5 ST calild) ludIST (4l se ) Aliles o
AGiall Gl g (#) AY) ) LU Writer 5 (w1 ) sl jdll Reader Lad (et ) (DS (1

T

BN P auds g
BufferedReader Calaall JE) (5 pmal Cige o 333
BufferedWriter Calaall 7 AL (5l Ciga (g A0
CharArrayReader 8 jlaa 48 gaiaa (e 3e) AU JR0) 5 na
CharArrayWriter o jlae A8 hian e U #) Al 5 s
FileReader calall (e o)y JKA) (5 aa
FileWriter bl e i ) AN 6

[ =)




FilterReader

'éc«\j)ﬂé

FilterWriter

LU yila

InputStreamReader

Cajlae A bl Jsan JBal 5 e

LineNumberReader

BRI ENG E TRt

OutputStreamWriter Gl A Glaadl s 2 A 5 e
PipedReader JRa @ gl
PipedWriter z) A ol
PrintWriter printin() s print( ) &le @i zloAl o

PushbackReader JEaY) 5 e G Gajladl alad o)) ey JB31 (5 e
Reader JRYI (s e Ciay gbstract & sl (e DS

StringReader

sl G o) iy JES 5 e

StringWriter

pasall o i 71 Al 5 e

Writer

gAY s me Cuay abstract g sl e oOS

u.u)«ﬁ\ d\_gd Oy d_gY\ d_gJ;J\ ¢ |OExcepti0n Sy UJ cUady) GAJJ O:\MM\ O..}..JA dba %df;\

Writer o281 J1sa Gan AE Js0all 5 Reader

aliall

izl

abstract void close( )

alal JaY) jaae Gl

IOException

GJQ Ec\)ﬂ\ QYJLM ﬂjﬁ (.sj\

void mark(int numChars)

Aalie L Cigur )y JEaY) (5oaad RS Akl Ll e aud
numChars <) ¢l 8 Ja

boolean markSupported( )

el 13a e da e CulS mark( )/reset( ) <ilS 13 true s

int read()

sl g J alag
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int read(char buffer[ ])

e iy Cdgall o33l & buffer.dength <5 sel j8l &Y glas
) Cliay 131 1o Aadill aiy oy Lgdel B a3 ) Aal) g al
sl Al

abstract int read(char
buffer|[ ],
int offset,
int numChars)

e oy sl 3aW) 8 pumChars <aspa 36l 8 Jglad
s ) 3lgs A Glia g 13) 1- 4wl 2t g ¢ [buffer[offset

int read(CharBuffer buffer)

G Al Cagoall dae el buffer ddawl & 8l A (Lo Jglas
el Al I Cilia s 130 1 auad ¢ ol Ll

boolean ready( )

Sl AL fulse g ea&]\ JRaaY clla iy (J 1) true 4l dad

void reset( )

A5l Aadad) ) JoY) yige Jasa e

long skip(long numChars)

PPl uj:\s;l\ A=l axiy numChars (e JBAaY) Cajlaa ol
1 wi .w‘:a‘j\

aliall

izall

Writer append(char ch)

gAY Gome 4l I ch gl

Writer append(CharSequence | s CharSequence ¢« z! AYl s 4lg A chars G-l

chars)

@&UJm&ngg\)ﬂ‘awu‘Hwﬂ\

Writer append(CharSequence |4l ) end ~ie <ibsiiy begin e 133 chars (e (i 3ali

chars, int begin, int end)

sl jall cililae o ymy (i i 4 CharSequence gAY s s

abstract void close( )

|OException e alsi Al &Y ol Giis 21 AY) (5 jaa (3lad

abstract void flush( )

Ore O (A Jspd e S8 0 30 A 7 ke ) s

void write(int ch)

g5l Ga il )L o) Ba¥ 5 2] AV (5 sme (o 2 e i IS
Cn 8 (e B e o) Jia sM5 it

void write(char buffer[ ])

abstract void write(char
buffer|[ ],
int offset, int numChars)

lay s buffer 48 sias (e nUMChars <as s e (oo % Gl i
) AY s S buffer[offset] xie

void write(String str)

o) AY G e ostr i

void write(String str,
int offset, int numChars)

sic fay s str 4dsiias Ge nUMChars <isa (e ot Glas i
offset
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BliS IS) (I8 o jlaall JAY (80 Ll (5 jme aladiy L) JLasl (e 436 B LY LS
Lk a8 ey 43ld AL (5 jmw (e System.in o) W ¢S BufferedReader DS aladiul Jiady
InputStreamReader (=>&U Alall apall ¢ |InputStreamReader (O aladiig o jlas

T

InputStreamReader(InputStream IS)

dxpall dgaladivl (Say 43ld System.in ) s InputStream g sl (e CSagsl Jidi IS o) S
:s» BufferedReader ->\SU dalal)

BufferedReader(Reader inputReader)
D AUl Al 5SSy (e pe il day
BufferedReader br = new BufferedReader(new InputStreamReader(System.in));

. System.in ge <8 )las (5 yae s e br () sSew Alaall 238 2ay

Soae b ler ol )8 S Al Ayl iy iy jall 361 3 System.in e read ANl alasiul (Sa
: 29 read Al e g gl A3 a5 il

int read( ) throws IOException
int read(char data[ ]) throws IOException
int read(char data[ ], int start, int max) throws IOException

8 Al g yaall Gl I el Ladie 1- amiy aaly Unicode s 3el al aaaius gV
ol s ) Jeai ol ddshiadl lia s data 4 siadll A agrai s JRAY) 5 e (e oy Al
o) i AN (s mall Ales Chaliai Ladie 1- amd ) Ll 8 ) Gagaldl dae aed a g Uad Gy
start 2asall adsall (e 48 iiadll i 1o data 4 siadl 8 agrzais JROYI G oae e Cag all
5 S o) Algd Caalial Lavie 1- i ) Wil 8 Gl Cagsall a3 sl a5 max s
elgl Al g il e Jaxall Lhasy s System.in e 3el_all aie dUad Ghas 13) |OException Ui

5 aall
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import java.io.*;

class ReadChars {

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

char c;

BufferedReader br = new BufferedReader(new InputStreamReader(System.in));
System.out.printin("Enter characters, period to quit.");

do {

¢ = (char) br.read( );

System.out.printin(c);

} while(c !=".");

1}
_&Lﬁseqs.m,d\ JAy Ladie zali jull gfiinn Lia

« BufferedReader 281 Jls2 Gea (0 A Sl readline WAl a0d5u e gpaill 36l 4l
© oA L Aalall dapall

String readLine( ) throws IOException

& 36l Al Aglae die null Aedll dis 50 5 8l g pall e 550 String g sl (e SSag sl i
: stop dalS S Gl ) Gaill (e Sl T o3 JUall 138 JaaY (s saall Ales

import java.io.*;

class ReadLines {

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

BufferedReader br = new BufferedReader(new InputStreamReader(System.in));
String str;

System.out.printin("Enter text. then Enter 'stop' to quit.");

do {

str = br.readLine( );
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System.out.printin(str);
} while(!str.equals("stop"));

1}

; Lgte aladiuY) (8 da Bac 4l g 21 A3 PrintWriter (=281 alasiul (Sa
PrintWriter(OutputStream OS, boolean flushingOn)

2y s S 1) Lad oSa% flushingOn s OutputStream g sl (e CSxagl 98 OS L Cus
O b 3 all true dsssaa flushingOn <& 13 ¢ printin( ) A 5 0 JS #) A1 5 e
Sila g sl O 6K (4l fylse <l 13 Ll Sl 53 ) JS

o paiind LS Lealadind (Sayy Ll printin( ) 5 print( ) Jlsdl sex PrintWriter (Sl
: J% « System.out

import java.io.*;

public class PrintWriterDemo {

public static void main(String args[ ]) {

PrintWriter pw = new PrintWriter(System.out, true);
inti=10;

double d = 123.65;

pw.printin("Using a PrintWriter.");

pw.printin(i+" +" +d + " is " + (i+d));

1}
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e Jalaii (o) L)) 131 81 ) (5 e aladiion Calall (e ol 8 5l GuiSs () ()Say 43l Ll Wyl LS
Lad @l alall (uudIS Jamdl g e jlaall (o jlaw aadiid ) sy 438 Unicode ¢ 58 (0 <l
. FileWriter s FileReader

Do OO ARy el izl g ccald) e AUSH Lgaladinl (Say Writer Wiy FileWriter

FileWriter(String fileName) throws IOException
FileWriter(String fileName, boolean append) throws I0Exception

g ) s 48 true Wied append <lS A ccaldl by aul s filename o) Cus
o) e et Alla iy cnal) Gailly paill Jhasind s 43 @lld GYA 8 Ll Calal) il sine
1Al Writer ¢»s OutputStreamWriter (=28l (e (3iie FileWriter (=281l ¢ |0Exception

© e ¢ LIS o3 1 g2 ) Jamy 4l

import java.io.*;

class KtoD {

public static void main(String args[ 1) {

String str;

BufferedReader br = new BufferedReader(new InputStreamReader(System.in));
System.out.printin("Enter text ('stop' to quit).");
try (FileWriter fw = new FileWriter("test.txt")) {
do {

System.out.print(": ");

str = br.readLine( );

if(str.compareTo("stop") == 0) break;

str = str + "\r\n"; // add newline
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fw.write(str);

} while(str.compareTo("stop") != 0);

} catch(IOException exc) {
System.out.printin("1/0 Error: " + exc);

11}

D oA A Alall dapall g sl 3¢) 3l Reader Liy FileReader U

FileReader(String fileName) throws FileNotFoundException

<L) (= calall 2y (‘J Ada &J caldll L (u.u‘ & filename o <&
(s InputStreamReader (281 (1« (@i FileReader o2 ¢ FileNotFoundException
- e ¢ Gl oda J1ga (JI Jaas 438 1A Reader

import java.io.*;

class DtoS {

public static void main(String args[ 1) {

String s;

try (BufferedReader br = new BufferedReader(new FileReader("test.txt"))) {
while((s = br.readLine( )) != null) {

System.out.printin(s);

} } catch(IOException exc) {

System.out.printin("1/O Error: " + exc);

11}
& dsasll Lndlall 4dasy 138 5 BufferedReader — —alas FileReader o) daa¥ JUall laa 3

readLine
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o Al S ol Liell cULl e 5 55 ) printin( ) A 8 Qi ol (Sa 4 les LS
"100" Sie dpaill 2B V)18 o) LiSaY read( ) Al Se Jisall JS ae iy V138 (S sl
s U Lelpas 5) Leme Jalaill cadll 2lae¥) Calis] HLLOISH (pe e gane lila Al jig i

o il o3 g (AL

caladl) WIS Jo gl dla
Double | static double parseDouble(String str) throws
NumberFormatException
Float static float parseFloat(String str) throws NumberFormatException
Long static long parseLong(String str) throws NumberFormatException
Integer static int parselnt(String str) throws NumberFormatException
Short static short parseShort(String str) throws NumberFormatException
Byte static byte parseByte(String str) throws NumberFormatException
: Js

import java.io.*;

class AvgNums {

public static void main(String args[ ]) throws IOException {
BufferedReader br = new BufferedReader(new InputStreamReader(System.in));
String str;

int n;

double sum = 0.0;

double avg, t;

System.out.print("How many numbers will you enter: ");
str = br.readLine( );

try {

n = Integer.parseint(str);

} catch(NumberFormatException exc) {
System.out.printin("Invalid format");

n=0;}

System.out.printin("Enter " + n + " values.");

([ =)




for(inti=0; i< n;i++) {
System.out.print(": ");

str = br.readLine( );

try {

t = Double.parseDouble(str);

} catch(NumberFormatException exc) {
System.out.printin("Invalid format");
t=0.0; }

sum +=t; }

avg =sum / n;
System.out.printin("Average is " + avg); } }
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( Multithreading ) élall Jusdll

i i) jue bl Jlal sty O Cl gl uis (8 ¢ (e SIS ali ) 2y (o) Sy lila A3 8
o2 e Aglee S () Ll delilally asiy o) cale (e ol ((plleadl §8 iy ) gl i g

.Jaiia thread (8 Slilell

LadSy Runnable u«d iVl y Thread oSN Gabad Je i Bls 8 Multithreading ) plas
i caitla ol naxd 3ol Jaladll Jlgd a2y Thread 2K « java.lang 4 x| s O ge

: d\)ﬂ\ XYY e Gal.'\),\l\

ad)al) PREA|
final String getName( ) 2 Al sl 22
final void setName(String threadName) 2l ) s

final int getPriority( )

2 A ((Admdl ) Ayl gl e

final void setPriority(int level)

K sl s 20ad () Al e n 5 4ylgl
Y

final boolean isAlive( )

(Qema 1Y ) Ulla uiiil) 48 3y il 130 Lagh aasd

final void join( )

LY ey Uad Coan 131 5 gy o) () 1yl
InterruptedException

void run( )

1A U sl Al

static void sleep(long milliseconds)

£

zjﬂ\ (e P Evxivy GAJJ Uas Cada
InterruptedException

1305 Al Lally daati 3 yial oy Al Jee CBge JS0 88 g

void start( )

e aldll pun 31 A ele i) Jasd g 2 il oy

03 5 ¢ pmatil) i) e Lle 5 2k aaly a i JBY) e L) s A b 2wl el JS ¥
AR (e sS ALE) E 3 ) IS el () Jardii Aoy 2ie 2 3y i)
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Thread x5 L&

¢ runnable <Saysl oL&Y (i sk @lla Wa L3 ¢ Thread g s e CSag ) Aasl s 3 3 Lass
¢« Thread =28l extend JM& (e 436l 5 Runnable (@ 3Y) implements &b e (Y
il L CaS Laid a3 a0 Adada ) i Jlaa s i plall IS

;S g Whe laa oA 5 run( ) o2 hasd aal 3 A1y Ca ey Runnable o iY)
public void run()

s A Jg (& s OV OSar run Al o) Jaal g cBaas Jgjt’lggﬂ\ A8 (o yad pyn AN ds\ag_é.
adagi Al 3 Alall o3 (5 & s gl (3 Al ¢ I AN Jie Lelad &l yaate e a5 s A GLLDIS ¢
returne&céuﬁcg@jﬁd)u APl | IRY O uﬂy\.’aﬁ‘éjh\j&j‘;&ﬁj (s A e Aadiln

98 4l JSG daal s Thread (edSU JS5 (e 3S) &l ¢ pyn Alall

Thread(Runnable threadOb)

il 2aw Al ) Saws (i yadll 145 ¢ Runnable (et Y diy (DS s threadOb o) s
» JUa ¢ Lo Aalal start Al slediu) amy Y Jand o g1

/* Objects of MyThread can be run in their own threads because MyThread
implements Runnable interface */

class MyThread implements Runnable {

String thrdName;

MyThread(String name) {

thrdName = name; }

// Entry point of thread.

public void run( ) {

System.out.printin(thrdName + " starting.");

try {

for(int count=0; count < 10; count++) {

Thread.sleep(400);

System.out.printIn("In " + thrdName + ", count is " + count);
} } catch(InterruptedException exc) {
System.out.printin(thrdName + " interrupted."); }
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System.out.printin(thrdName + " terminating.");
}}

class UseThreads {

public static void main(String args[ ]) {
System.out.printin("Main thread starting.");
// First, construct a MyThread object.
MyThread mt = new MyThread("Child #1");
// Next, construct a thread from that object.
Thread newThrd = new Thread(mt);

// Finally, start execution of the thread.
newThrd.start( );

for(int i=0; i<50; i++) {

System.out.print(".");

try {
Thread.sleep(100);

} catch(InterruptedException exc) {

System.out.printin("Main thread interrupted.”); } }

System.out.printin("Main thread ending.");

3

Main thread starting.
.Child #1 starting.

...In Child #1, countis 0
...In Child #1, countis 1
....In Child #1, count is 2
...In Child #1, count is 3
...In Child #1, count is 4
....In Child #1, count is 5
...In Child #1, count is 6
...In Child #1, count is 7
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....In Child #1, count is 8
....In Child #1, count is 9
Child #1 terminating.
............ Main thread ending.

& 4 implements Jec 315k e ol )5 MyThread 4l (S Gl o) & JE) 1 3
constructor Ul o) jais DISI 138 e Sl Wi o) (S 43l ey 138 5 Runnable osd siY!
¢ o G_Au),\l\ Jery @S 2ali o) Ja¥ run Al Jala ‘_,’A sleep Al Wee ¢ Thread 2K
Ading Cun el 35 A Cogalall g g5 o daiad LY Us 3ga e Lee (GlAT 8 pralijall dagii

Aalg o ‘éﬁ ( run 4l g main Al ) Cr Yl CJLa:u.n Lﬁlﬂ\ RPN CJLsu dc yu Je

2 Al JS 2es iy o) J8 88 main Al Jasd Y g) Laly ang ) A 5 dege daaDle llia ¥
(Glad) JBal) 8 LS sl 558 A (e lld Jee Sy

oL () 3y o2ty 3y Sl (WIS Jra @ik o @y Gl Jil e il Jass o)) oSy *
S Jala QA Thread oY s o) Jamd 43) ) ddlial caldla ‘éﬁ Ao &ais main adlall QA
s sy oolay Lﬁﬂ\ 2 il

class MyThread implements Runnable {

Thread thrd; //A reference to the thread is stored in thrd
MyThread(String name) {

thrd = new Thread(this, name); //The thread is named when it is created.
thrd.start( ); // start the thread

}

public void run( ) {

System.out.printin(thrd.getName( ) + " starting.");

try {

for(int count=0; count<10; count++) {

Thread.sleep(400);

System.out.printin("In " + thrd.getName( ) + ", count is " + count);
} } catch(InterruptedException exc) {
System.out.printin(thrd.getName( ) + " interrupted.");

}

System.out.printin(thrd.getName( ) + " terminating.");

[ =)




b}

class UseThreadsimproved {

public static void main(String args[ ]) {
System.out.printin("Main thread starting.");
MyThread mt = new MyThread("Child #1");//Now the thread starts when it is
created

for(int i=0; i < 50; i++) {

System.out.print(".");

try {

Thread.sleep(100);

} catch(InterruptedException exc) {
System.out.printin("Main thread interrupted.");

)

System.out.printin("Main thread ending.");

b}

ot U implements dee IR e Ll (i yhay 4 Al S Jee (S 43l dglad) AL SO LS *
Jee il Bl & Wa «Thread S extends Jee (b e 51 Runnable
JEall pudi ga Ay JUA) Jaa s (WU extends deriv GY) Wl Gud 53 implements

4y ylal) G ae Lalas gl

class MyThread extends Thread {
MyThread(String name) {

super(name); // name thread

start( ); // start the thread

}

public void run( ) {
System.out.printin(getName( ) + " starting.");
try {

for(int count=0; count < 10; count++) {
Thread.sleep(400);

System.out.printin("In " + getName( ) + ", count is " + count);
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} } catch(InterruptedException exc) {
System.out.printin(getName( ) + " interrupted."); }
System.out.printin(getName( ) + " terminating.");
+}

class ExtendThread {

public static void main(String args[ ]) {
System.out.printin("Main thread starting.");
MyThread mt = new MyThread("Child #1");
for(int i=0; i < 50; i++) {

System.out.print(".");

try {

Thread.sleep(100);

} catch(InterruptedException exc) {
System.out.printin("Main thread interrupted.");

H}

System.out.printin("Main thread ending.");
+}

" main M\J\Qj‘_;\.ﬂ\ ) Jasius

MyThread mt = new MyThread("Child #1");
3l L

MyThread mt = new MyThread("Child #1");
MyThread mt = new MyThread("Child #2");
MyThread mt = new MyThread("Child #2");

. main A1) 35 el ) ki b il s 3 5a 0a S| MyThread () S s
ALY (& cJand Sl 3 A S 2 gty o) 2 main Al 28w gty o) Lala caag 43l U S3 LS ¥

el sl e SIS main Al A sleep Alall ) jedll gl ol G < ) Jale Laadiad dayLu)
true 4edll amin Ll Cus jsAlive( ) Adlall alasinl 3y )l e a5 dideld JiS) 45, )l ol (ST oy il
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bl JEA) & main Al hasd S0 ¢ fulse dasl) dueiee Gl G5 Jasy J) o Y 2 8l S
LisAlive( ) A1l dae 48y jla ua 63l

class MoreThreads {

public static void main(String args[ 1) {
System.out.printin("Main thread starting.");
MyThread mtl = new MyThread("Child #1");
MyThread mt2 = new MyThread("Child #2");
MyThread mt3 = new MyThread("Child #3");

do {

System.out.print(".");

try {

Thread.sleep(100);

} catch(InterruptedException exc) {
System.out.printin("Main thread interrupted."”);
} } while (mtl.thrd.isAlive() | | mt2.thrd.isAlive() | | mt3.thrd.isAlive());
//This waits until all threads terminate
System.out.printIn("Main thread ending.");

}
: dbe ¢ join( ) Al ok e A 80 O ) A IS U (5 AN A5y Hhall ¢

class MyThread implements Runnable {

Thread thrd;

MyThread(String name) {

thrd = new Thread(this, name);

thrd.start( ); }

public void run( ) {
System.out.printin(thrd.getName( ) + " starting.");
try {

for(int count=0; count < 10; count++) {
Thread.sleep(400);

System.out.printin("In " + thrd.getName( ) + ", count is " + count);

( 1
{ % )




} } catch(InterruptedException exc) {
System.out.printin(thrd.getName( ) + " interrupted."); }
System.out.printin(thrd.getName( ) + " terminating.");
+}

class JoinThreads {

public static void main(String args[ ]) {
System.out.printin("Main thread starting.");
MyThread mtl = new MyThread("Child #1");
MyThread mt2 = new MyThread("Child #2");
MyThread mt3 = new MyThread("Child #3");

try {

// Wait until the specified thread ends
mtl.thrd.join();

System.out.printin("Child #1 joined.");
mt2.thrd.join( );

System.out.printin("Child #2 joined.");
mt3.thrd.join( );

System.out.printin("Child #3 joined.");

} catch(InterruptedException exc) {
System.out.printin("Main thread interrupted."); }
System.out.printin("Main thread ending.");

b}

2l Ayl

(o cgnlall e o 81 iy 2k Adlall Ayl V1 03 2 o) Gua B IS Al st (S
Lail g Aol 8 Al A ) N1 53 2 1) 25 oy O B 5 pdally iy Y 1 (ST ALl A 60V 3 oy il
setPriority Al aadius 4 gW) aaaily callaadl ae Jaladll & S1 atia 8 oS jeY) 8 LS
O Cus MAX_PRIORITY = Wie 35 10 Y MIN_PRIORITY = Wie yuas 1 (e aff 33U a5
- e w5 2l dalieW) LVl dlle 40 Jid 10 5 ALB Al S 1

: Jle « getPriority Al aadiud & 4y 6l e J gaally « NORM_PRIORITY
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class Priority implements Runnable {

int count;

Thread thrd;

static boolean stop = false;

static String currentName;

Priority(String name) {

thrd = new Thread(this, name);

count = 0;

currentName = name;

}

public void run( ) {
System.out.printin(thrd.getName( ) + " starting.");
do {

count++;
if(currentName.compareTo(thrd.getName( )) !=0) {
currentName = thrd.getName();
System.out.printin("In " + currentName); }

} while(stop == false && count < 10000000);

stop = true;

System.out.printin("\n" + thrd.getName( ) + " terminating.");
1}

class PriorityDemo {

public static void main(String args[ ]) {

Priority mtl = new Priority("High Priority");
Priority mt2 = new Priority("Low Priority");

// set the priorities
mtl.thrd.setPriority(Thread.NORM_PRIORITY+2);
mt2.thrd.setPriority(Thread.NORM_PRIORITY-2);
// start the threads

mtl.thrd.start( );

mt2.thrd.start( );
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try {
mtl.thrd.join( );

mt2.thrd.join( );

} catch(InterruptedException exc) {

System.out.printin("Main thread interrupted."); }
System.out.printin("\nHigh priority thread counted to " + mtl.count);
System.out.printin("Low priority thread counted to " + mt2.count);

1}

synchronized

) g 2w Al Jd (e B ) s (8 Sl gl (e IS) U (e 25 Y ) Ame AlAl by 53 Gl Gy (S
DU a8 i L) e sl) Jslad 1 S oW1 Ay g sl Leild Ll 8 oyl oy Ladie
LA 1S Jeal iy yla @llia 5 5¥) S W1 Lie gl o )

(e SSaa gl S LA die ad) ey )32 5 synchronized & e e i S Ala ) oLl e
O A Syl e L Jeas OIS aiiill a8 a5 ANl s3a andius o) (S Y 4l Allall s2a (WIS

class SumArray {

private int sum;

synchronized int sumArray(int nums| ]) {

sum = 0; // reset sum

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

sum += numsli];

System.out.printin("Running total for " + Thread.currentThread().getName() + "
is" +sum);

try {

—
Yo
N

p—t




Thread.sleep(10); // allow task-switch
} catch(InterruptedException exc) {
System.out.printin("Thread interrupted."); } }
return sum;

}+}

class MyThread implements Runnable {
Thread thrd;

static SumArray sa = new SumArray( );
inta[ ];

int answer;

MyThread(String name, int nums| ]) {
thrd = new Thread(this, name);

a = nums;
thrd.start( );
}

public void run( ) {

int sum;

System.out.printin(thrd.getName( ) + " starting.");
answer = sa.sumArray(a);

System.out.printin("Sum for " + thrd.getName( ) + " is " + answer);
System.out.printin(thrd.getName( ) + " terminating.");
1}

class Sync {

public static void main(String args[ 1) {

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

MyThread mtl = new MyThread("Child #1", a);
MyThread mt2 = new MyThread("Child #2", a);

try {

mtl.thrd.join( );

mt2.thrd.join( );

} catch(InterruptedException exc) {
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System.out.printin("Main thread interrupted.");

11}
D AU JU A S

Child #1 starting.

Running total for Child #1is 1
Child #2 starting.

Running total for Child #1 is 3
Running total for Child #1 is 6
Running total for Child #1 is 10
Running total for Child #1 is 15
Sum for Child #1 is 15

Child #1 terminating.

Running total for Child #2 is 1
Running total for Child #2 is 3
Running total for Child #2 is 6
Running total for Child #2 is 10
Running total for Child #2 is 15
Sum for Child #2 is 15

Child #2 terminating.

sumwgﬁd&%\&j@m\ S oY) 289 s g J oY QS;QJY\'A:\Q&S(JMGL;M\AS
Pjhe b Wi 1) galind) A ooSia (aS Ba¥y didadl sl gseae oo ke LY
: JSA 13 o sS5a ¢« synchronized

Child #1 starting.

Running total for Child #1is 1
Child #2 starting.

Running total for Child #2 is 1
Running total for Child #1 is 3
Running total for Child #2 is 5
Running total for Child #2 is 8
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Running total for Child #1 is 11
Running total for Child #2 is 15
Running total for Child #1 is 19
Running total for Child #2 is 24
Sum for Child #2 is 24
Child #2 terminating.
Running total for Child #1 is 29
Sum for Child #1 is 29
Child #1 terminating.

d
Sl synchronized @l Je Tl BT ‘;ﬂ\ Alal) 2 <1 J g gl e oSats Y 28 Hlia) e ‘f
DD dalal) ddaya g« synchronized Jl sl YA e LAy ‘?_ﬂ\ Alal) 2t 45y Hhal) s2a Chaa g

synchronized(objref) {
// statements to be synchronized

}

Gebaal) JUal) (s oo (Al JUD) 13 JaaY clanaat ay i Al Al W3IS S8 ) Jiag objref o) Sus
D e DS z A e Adlal) aaaii oS]

class SumArray {

private int sum;

int sumArray(int nums[ ]) {

sum = 0; // reset sum

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

sum += numsli];

System.out.printin("Running total for " + Thread.currentThread().getName() + "
is" +sum);
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try {
Thread.sleep(10); // allow task-switch

} catch(InterruptedException exc) {
System.out.printin("Thread interrupted.”); } }
return sum;

+}

class MyThread implements Runnable {

Thread thrd;

static SumArray sa = new SumArray( );

intaf ];

int answer;

MyThread(String name, int nums[ ]) {

thrd = new Thread(this, name);

a = nums;

thrd.start( ); }

public void run( ) {

int sum;

System.out.printin(thrd.getName( ) + " starting.");
// synchronize calls to sumArray( )
synchronized(sa) {

answer = sa.sumArray(a);

}

System.out.printin("Sum for " + thrd.getName() + " is " + answer);
System.out.printin(thrd.getName() + " terminating.");
+}

class Sync {

public static void main(String args[]) {

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

MyThread mtl = new MyThread("Child #1", a);
MyThread mt2 = new MyThread("Child #2", a);

try {
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mtl.thrd.join( );

mt2.thrd.join( );

} catch(InterruptedException exc) {
System.out.printin("Main thread interrupted.");

1}}

notify( ), wait( ), notifyAll( ) a3 3 Al &L

Gy B jigia o5 Y 8 Glball jacas Jdeati AlA o2a 5 synchronized <l s dlla Llae Wil Juds
) ey readl i asel Gl g acaall aay Ay Al Jeay 3 3y il Syl b YT
Jsla A 3 Al mand o) b ASEl 03gd da 55 Uila JiBa (5 sS40 CSan gV 128 pady 0 S
Jardl 3 gman g Jandly 3 Al AW e Jaall e (2 ) (A8 O (w synchronized A1A J ga 5l
cadlall o e Jalaill synchronized A dalla uﬁ Lt S Jhga Gl ccalild) jaaae jigh Ll
Dsivisall Gadh AN 3 aadiiy Ledie 4kali) dlg (el ) Dhin w Al dxad aaddud wait Al

D eladiuly) 8 JIKEYT e3a Ll g ¢ notifyAll 1Al ) notify Alall e diu g

final void wait( ) throws InterruptedException

final void wait(long millis) throws InterruptedException

final void wait(long millis, int nanos) throws InterruptedException

el e a3yl o) Lee Bl Qb o) A plasn g SUI e D) ah o) A ks A Y

notifyAll s notify J)sall ddlall dapall Al gL gV 5 58 aa g 43Sl et AU ¢ i3 41
T

final void notify( )

final void notifyAll()

Caliny notifyAll Alall slexin) Ll USEY) a8 cuilS saal 5 3 5 Jae ailing notify Al ele xi)
i Sy 531 U g sl e gl st A g il 31 oS 2y ) S e

class TickTock {

String state;

synchronized void tick(boolean running) {
if(!running) {
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state = "ticked";

notify( ); // notify any waiting threads
return;

}

System.out.print("Tick ");

state = "ticked"; // set the current state to ticked
notify( ); // let tock( ) run

try {

while(!state.equals("tocked"))

wait( ); // wait for tock() to complete

}

catch(InterruptedException exc) {
System.out.printin("Thread interrupted.");
}+}

synchronized void tock(boolean running) {
if(!running) {

state = "tocked";

notify( ); // notify any waiting threads
return;

}

System.out.printin("Tock");

state = "tocked"; // set the current state to tocked
notify( ); // let tick( ) run

try {

while(!state.equals("ticked"))

wait( ); // wait for tick to complete

}

catch(InterruptedException exc) {
System.out.printin("Thread interrupted.");
1}

class MyThread implements Runnable {
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Thread thrd;

TickTock ttOb;

MyThread(String name, TickTock tt) {
thrd = new Thread(this, name);

ttOb = tt;

thrd.start();

}
public void run( ) {

if(thrd.getName( ).compareTo("Tick") == 0) {

for(int i=0; i<5; i++) ttOb.tick(true);
ttOb.tick(false);

} else {

for(int i=0; i<5; i++) ttOb.tock(true);
ttOb.tock(false);

1}

class ThreadCom {

public static void main(String args[ ]) {
TickTock tt = new TickTock( );

MyThread mtl = new MyThread("Tick", tt);
MyThread mt2 = new MyThread("Tock", tt);

try {
mtl.thrd.join();

mt2.thrd.join( );
} catch(InterruptedException exc) {

System.out.printin("Main thread interrupted.");

1i}

Tick Tock
Tick Tock
Tick Tock
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Tick Tock
Tick Tock

13 LaaY ¢ notify( ) Ay wait( ) Al alasieg Gl Jee (Sar ¢ u Al Gali s Gl (s *

class MyThread implements Runnable {
Thread thrd;

boolean suspended;

boolean stopped;

MyThread(String name) {

thrd = new Thread(this, name);
suspended = false;

stopped = false;

thrd.start( );

}

// This is the entry point for thread.
public void run( ) {
System.out.printin(thrd.getName( ) + " starting.");
try {

for(inti=1; i< 1000; i++) {
System.out.print(i +" ");

if((i%10)==0) {

System.out.printin( );
Thread.sleep(250);

}

// Use synchronized block to check suspended and stopped.

synchronized(this) {
while(suspended) {

wait( );
}
if(stopped) break;
[ 100 }
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}
}

} catch (InterruptedException exc) {
System.out.printin(thrd.getName( ) + " interrupted.");

}

System.out.printin(thrd.getName() + " exiting.");
}

// Stop the thread.

synchronized void mystop( ) {

stopped = true;

// The following ensures that a suspended thread can be stopped.
suspended = false;

notify( );

}

// Suspend the thread.

synchronized void mysuspend() {

suspended = true;

}

// Resume the thread.

synchronized void myresume() {

suspended = false;

notify();

}
}

class Suspend {

public static void main(String args[ ]) {

MyThread ob1 = new MyThread("My Thread");

try {

Thread.sleep(1000); // let ob1 thread start executing
obl.mysuspend( );

System.out.printin("Suspending thread.");
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Thread.sleep(1000);

obl.myresume( );
System.out.printin("Resuming thread.");
Thread.sleep(1000);

obl.mysuspend( );
System.out.printin("Suspending thread.");
Thread.sleep(1000);

obl.myresume();
System.out.printin("Resuming thread.");
Thread.sleep(1000);

obl.mysuspend( );
System.out.printin("Stopping thread.");
obl.mystop();

} catch (InterruptedException e) {

System.out.printin("Main thread Interrupted");

}
// wait for thread to finish

try {
ob1.thrd.join();

} catch (InterruptedException e) {

System.out.printin("Main thread Interrupted");

}
System.out.printin("Main thread exiting.");
}
}

My Thread starting.
12345678910
11121314151617 1819 20
2122 23 24 25 26 27 28 29 30
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31323334353637383940
Suspending thread.

Resuming thread.

414243 44 45 46 47 484950

51525354 5556575859 60

61 62 63 64 65 66 67 68 69 70
71727374757677 7879 80

Suspending thread.

Resuming thread.

81 82 83 84 85 86 87 88 89 90

91 92 93 94 95 96 97 98 99 100

101 102 103 104 105 106 107 108 109 110
111112113114115116117 118119120
Stopping thread.

My Thread exiting.

Main thread exiting.
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( Enumerations ) sde gall Juadl

S5 o) (S Enumeration ) sl «liball (e diaa & 58 (8 pad Gl sl (e B0 AlE A

al) i e sl Wia JS A 3253 90 Enumeration J) Aailal) ola Ao g3 48 pall adll laid e

128 LY ¢ enum okl IR (e Ll 5 o) adill el S5 Enumeration L g saad)
Pl by S

enum Transport {

CAR, TRUCK, AIRPLANE, TRAIN, BOAT

}

JS5 CAR, TRUCK, AIRPLANE, TRAIN, BOAT s» dlall <ul 6i g Lganl 8 Transport La Cus
A oda e Gl puie Wi o) (Says ¢ static s public W) e G S5 A8 jra Lgie 3aal g
: JSA) 13g Enumeration

Transport tp;

gl e all e Caje tp wdall () Las ¢ Transport Al Ge tp deu) aie ULl Us
l3¢2 AIRPLANE esill 4l 3iusics Yo ¢ Transport ) . 4 el aill 1t Jasy 568 12} Transport
;Jsall

tp = Transport.AIRPLANE;
D AU S dgda A i B lall e jaaiall dad (e (3885 Jeal
if(tp == Transport.TRAIN) // ...

gs:‘l\ e:él\ Jasi o)) s LS L Aaldll case &) jbe ST switch 3 )l 45 jaa Jand o) (S SIS
: JBs Enumeration J) auwb 4l Guus o) el 2 o0 Y SN Enumeration 4l 8 Ledy 25 &

switch(tp) {
case CAR:
// ...
case TRUCK:
[ 104 }




// ...

e i a yai o) Bayl 13 o1 e CAR daéd laia s Ji Transport.CAR @i ol case ax 4d) Laay
;s yuid) J8 Enumeration J) asl aadius AL

System.out.printin(Transport.BOAT);

Al e BOAT 4 W i jais dlaald) 24
L JS Lde Galaty 4d) 400 3 5l (o) QLIS g5l (e & 60 A UBla 42] & Enumeration ) *
dee (Say XS @l e Jisas constructors Wl pad o) (Sar ) O8N e Galay

s ) LS ) Leie Sy sV1 oLl vie s Sl e da sl Ll i (ST ¢ 550U implement
1K S oY) LA @ new 5 )Ll PRENIVY PRETE ( daylud) adiey)

Transport tp;
tp = Transport.AIRPLANE;

Transport tp = Transport.AIRPLANE;

valueOf() s values() J'sl
D Al agirna s values s values Led (illy (Silesi sl JS5 <o a3 enumeration JS

public static enum-type| ] values()
public static enum-type valueOf(String str)

223 yalueOf AlAll W ¢« enumeration 4l Cul  claw) e TR 48 ina 223 yalues Al
enum- Gllall IS g ¢ Leaw 8 G 3 9a gall str ae (38 54 53l enumeration J) Aald & Ul
: Jb ¢« enumeration J (sl ) £ 58 Jia type

enum Transport {
CAR, TRUCK, AIRPLANE, TRAIN, BOAT

}

class EnumDemo2 {
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public static void main(String args[ ]) {
Transport tp;

Transport allTransports[ ] = Transport.values( );
for(Transport t : allTransports)
System.out.printin(t);

tp = Transport.valueOf("AIRPLANE");
System.out.printin("tp contains " + tp);

H}

CAR

TRUCK

AIRPLANE

TRAIN

BOAT

tp contains AIRPLANE

! 0sSi gli )

5l C}ieﬁﬁjaﬁjwca&w.\u\ Jg}uy:\.’.ﬂ.\al\ odg_!forj\)ﬂ\:\ﬂ;\_md;lm\ JULal) \JA&
) A8 giiadl aul g4 allTransports ¢ U 1aa 4y & ) Sl Glals Juad & for (x Aaall

il Jaail Ll

enumeration J' s Constructors 4!« il ¢J) sl

A1 138 ¢ 5 (e SSasl e 3 )ke 8 enumeration deaal) Al 8l IS o) el ) agall (e
:J% ¢« enumeration J) Jala 2 constructors J sy & juaia aia g (S Gl enumeration

enum Transport {

CAR(65), TRUCK(55), AIRPLANE(600), TRAIN(70), BOAT(22);

private int speed;

Transport(int s) { speed =s; }
int getSpeed( ) { return speed; }
}
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class EnumDemo3 {

public static void main(String args[ 1) {

Transport tp;

System.out.printin("speed for an airplane is " + Transport.AIRPLANE.getSpeed( )
+

" miles per hour.");

System.out.printin("All Transport speeds: ");

for(Transport t : Transport.values())

System.out.printin(t + " typical speed is " + t.getSpeed() + " miles per hour.");

+
O3S Al A
speed for an airplane is 600 miles per hour.
All Transport speeds:
CAR typical speed is 65 miles per hour.
TRUCK typical speed is 55 miles per hour.
AIRPLANE typical speed is 600 miles per hour.

TRAIN typical speed is 70 miles per hour.
BOAT typical speed is 22 miles per hour.

Cull S ) ¢ Aa shie 53y cagil Al Cul 5 ) st o) ol 38 pal 5ae LanY JUA Vi s
Cm L Jiady constructor ) () U pblae i dadll oda dad 4pu B G Liaia g Cul 6ill 238 (e
JYA (e i K Al Jpasll (o (Saiin A ¢ speed il ) diidi sda g s g8 53l Lgrs 8
8aa) 5 (e JS) il o) (S S B2l 5 constructor hadé @llia S JUA) 13a & ¢ getSpeed Al

c e 38 L;is

NS LRGPPV w%&)ﬁd\t@ﬁqYﬁ\g.«s)enumeration_l\s.‘s‘_'égln'jaﬁﬂ\uzagé&*

—
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Enum o<

Enum o8 e Siila g gl <G & 5 enumeration & s (e ) e Lgd jas Al Gl JS
enumeration 4ailall & bl Judud Jia o8 ) 2a8 Sl 5 ordinal 1Al Leie )52 3ae o jmy (g3

final int ordinal()

ldaua ¢ enumeration 4l (s ‘;_"J\ Gl Al &5\l a1 compareTo 4l
DA Aalall

final int compareTo(enum-type e)

O 1 B jlaall oy Al il Jiey e 5 enumeration J g ¢ Jia enum-type O Sus
D ag) G S S 131 Lo el e st ) @ i) e JB1 4 o3 el Julis
A e A a3 A1 6 @ i) e iS) 485 (5 il Jueh S 1305 i agn Jusdesl

- Jhe

enum Transport {

CAR, TRUCK, AIRPLANE, TRAIN, BOAT

}

class EnumDemo4 {

public static void main(String args[ 1) {
Transport tp, tp2, tp3;

for(Transport t : Transport.values())
System.out.printin(t + " " + t.ordinal( ));

tp = Transport.AIRPLANE;

tp2 = Transport.TRAIN;

tp3 = Transport.AIRPLANE;
if(tp.compareTo(tp2) < 0)

System.out.printin(tp + " comes before " + tp2);
if(tp.compareTo(tp2) > 0)
System.out.printin(tp2 + " comes before " + tp);
if(tp.compareTo(tp3) == 0)




System.out.printin(tp + " equals " + tp3);
1}

S Vags el ) s jae () i

CARO

TRUCK 1

AIRPLANE 2

TRAIN 3

BOAT 4

AIRPLANE comes before TRAIN
AIRPLANE equals AIRPLANE

Wrappers —lxill & 5
Yy ecamlatll QLIS 5 J) g2 aladion dpdae ) dpail) A8 )Y o gat A4S e /0 ) Jiad 8 Lass
Double, Float, Long, Integer, : & «alaill GludIS o) gl « JiS) ale JS0 Caladll e it
e @83 ¢ java.dang sl (B B3 e GLWIS) o34 5 Short, Byte, Character, Boolean
po Jalei il o Lalaiad SSY) LS Ly el g1 53 ge Jabaill 53l (g Rad 5 A sana
o) 13 ¢ gbstract £ (e s @l s Number (O & g IS Zoaasl)l GLWOK 5 alac Y
J)sall 238 5 calac VI (e ddlia £ gl (e dpdae dad Lo ESaa gl (e 2l Al JIsall (e e gana o ya

T

byte byteValue( )
double doubleValue( )
float floatValue()
int intValue()
long longValue( )
short shortValue( )

floatValue lall 4l 1a¥) XS5 ¢ double < CSan sl (e 4ad 2 doubleValue Alall SUia
Al e constructor <oa caladll GLLAIS IS oJ)sall A8y ae 138 5 float g il (e dad
. Integer A e JBa wl dduai dlae) o) doaae dasl) S8 5 LiSan gy ?733




Integer(int num)
Integer(String str) throws NumberFormatException

. NumberFormatException ¢ sill (e ¢l e jiv Lild 2e e (g sing oK &l str )13
; Jhe ¢ boxing (oend CSa W) Jala 8 Al Calat dlee
Integer iOb = new Integer(100);
: Jha ¢ unboxing ass el 4de el ) Al dolee 5 ¢ 100 e ()5S0 [Ob S 5V Lia
int i = iOb.intValue( );

laaey Lo 0815 JDK 5 J8 s & jlaal (8 (g 0 JSA (5 a8 @il ynboxing s boxing 4 dslee
LsSla g o) Sy Gl

Auto-unboxing s Autoboxing
Ja L et Bls dad b oY) Wl s JS4 calatll dulee S bl 8 48 Qa8 (J8 & S5 WS
autobox ) SSau ) 3 Al Calail MWia cculiall Cadaill (IS pad ga alad Wilele JS ¢ Silasif
S
Integer iOb = 100;
;S (qutobox) CSan sl (e Al ZlHA0uY
inti=iOb;
;b
class AutoBox2 {

static void m(Integer v) {
System.out.printin("m( ) received " + v);

}
static int m2( ) {
return 10;
}
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static Integer m3( ) {

return 99;

}

public static void main(String args[ ]) {

m(199);

Integer iOb = m2( );

System.out.printin("Return value from m2( ) is " + iOb);

inti=m3();
System.out.printin("Return value from m3( ) is " +i);
iOb = 100;

System.out.printin("Square root of iOb is " + Math.sqrt(iOb));
1}

SN Vg gl s y3a ()5S

m( ) received 199

Return value from m2( ) is 10
Return value from m3( ) is 99
Square root of iOb is 10.0

Caleill GLLOIS @Saa ) ae Jalais Lleais Auto-unboxing s Autoboxing ) dalee (o)) JaaY

Bl o) S5 clila I 5 Jlsa I e o) Abus cililee 8 Lgai o) (S g luaia LS
el N Ly

Annotations

annotation =3 Glaslaall 222 ¢ Haadl aldl 2 ddlial Glaglae paad o) A0S W i s
- JSill g interface le Slaie W Las a

@interface MyAnno {
String str( );
int val( );

—
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}

s Y i J)ga e dadé (g ¢35 gnnotation A IS « MyAnno W) annotation ge Ule! La
osd ) Silesis)l JS& G5 annotation 1 JS ¢ Jhsal eda ek lila o< Jisall s
Al ad clael Sa ¢ java.lang.annotation dwall & 2 e w8 13a 5 Annotation

: JSA) 3¢ Ss annotation

@MyAnno(str = "Annotation Example", val = 100)
public static void myMeth( ) {// ...

myMeth( ) 4l as 2as 1 gnnotation ) s3a

—
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( Generics ) e A4 Juadl

e 81 Sl JSG e Gllall (e g6 Jae dplSal W il SLWIS & Generics
OsS soa) say Integer OsSe O (Sar Db g 65 e S deay () (See S5V
25 < > 1388 G B U bl samy g IS sl LUS g adad Wile Lo JS <3S4 5 Double
sl die 5 oJlga ) <l ysie Jead SN Jalayg alee 353 63 g gill jlatise aul Laglils
ol g (oM laiosall o) e Yy oy 58 3 g gl and el SH 138 e Sy

s A 13 Jaal

class Gen<T> {

T ob; // declare an object of type T

Gen(T o) {

ob=o0;}

T getob( ) {

return ob; }

void showType( ) {
System.out.printin("Type of Tis " + ob.getClass().getName());
1}

class GenDemo {

public static void main(String args[ 1) {
Gen<Integer> iOb = new Gen<Integer>(88);
iOb.showType( );

int v =iOb.getob();
System.out.printin("value: " + v);
Gen<String> strOb;

strOb = new Gen<String>("Generics Test");
strOb.showType( );

String str = strOb.getob( );
System.out.printin("value: " + str);

—
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1
D (SUIS G oS i ) Sl jAa

Type of T is java.lang.Integer
value: 88

Type of T is java.lang.String
value: Generics Test

D Jlhe Alaldy agin duadll 5 (OSN cw 8 G e & 55 e S ey Sy

class Gen<T, S> {

T ob;

S ob2;

void showType( ) {

System.out.printin("Type of Tis " + ob.getClass().getName());
System.out.printin("Type of Sis " + ob2.getClass().getName());
1}

class GenDemo {

public static void main(String args[ 1) {

Gen<lInteger, String> iOb = new Gen<Integer, String>();

iob.T = 22;

iob.S = "Hello"

iOb.showType( );

1}

S Leil Generics (X8l w8 A JSEN 13a e g )59 ) char ) int gl oo oS Y
Double, Float, Long, Integer, Short, : 4dUll &) a¥) Jie CLLISH ¢ gl e & 55 g ol
Byte, Character, Boolean

extends bl JYA (e clld s Generics oS I W e oSy Al £ 81 aaas oSy *
tJUe cdiaa e S5 G o) Yy y3 (Al LIS sl Laaes




class NumericFns<T extends Number> { //...

NUmber GO e (585 o) ny G 138 e Lt G301 Sy DU Loy 55 (K 3 1551 L
055 o) Say ¥ S & Integer, Double Jis Number o3& (e 31 Sl GO (e
D JSA g g sl aasa o) Sy ) Ui String

class Pair<T, V extends T> {
T first;

V second;

Pair(T a, V b) {

first = a;

second = b;

1}

g a5V Jae (S 1) caie Aidall LS (o 5l T DS & 55 e 0580 ) e V g sl Lia
- J]all

Pair<Integer, Integer> x = new Pair<integer, Integer>(1, 2);
Pair<Number, Integer> y = new Pair<Number, Integer>(10.4, 12);

: dia JLA 13 0585 o e ¥ (S0

Pair<Number, String> z = new Pair<Number, String>(10.4, "12");

Wildcard Arguments
1 Da GO IS 1A (Al Ugal 68 28 Generic oSl e il o168 paad ie
; Jsdll

class NumericFns<T extends Number> { //...

O OO Lgiaua s absEqual Leas! Ala 4 aad o Loyl constructor o+2S1) 1 Jalay Ulee
) ‘._',,_'1&\‘9 Double &3.\3\ e JoY OsSe A8 u gldia BIS 1Y) true dasdll duat g cpoaal dallaal) pall
; JSE g 0 sSie NumericFns oSS e Ledeat Al liSay ¥ ¢ Float g il

NumericFns<Double> dOb = new NumericFns<Double>(1.25); // Double

[115}




NumericFns<Float> fOb = new NumericFns<Float>(-1.25); // Float
if(dOb.absEqual(fOb))

System.out.printin("Absolute values are the same.");

else

System.out.printin("Absolute values differ.");

- O 13 Lelaws o) S Y 43 absEqual Aall JSE () sSu s Lia 4l

boolean absEqual(NumericFns<T> ob) {

if(Math.abs(num.doubleValue()) == Math.abs(ob.num.doubleValue()) return
true;

return false;

}

e dg¥) 22l S RE T & 6l e 05S O) eaa Lhle il die Ld ) paall el LI JSEI Nagy 43y
i (e fOb S V) 5 dOb CSaa ¥ O g e il (el e SN (5585 o)) and Integer g )
Al o) ) alefin¥) Adle <0 <3 Ally Wildcard = Ul W cala JSSA) w38 Jad g o 5l

; JSAN g LSS o S absEqual

boolean absEqual(NumericFns<?>ob){ // ...

128 Jaa¥ JiSI3 ) sall ozt ¢ NumericFns S ) jar SSaa ) (61 (3Ua3 NumericFns<?> La
: JEA

class NumericFns<T extends Number> {

T num;

NumericFns(T n) {

num=n; }

double reciprocal( ) {

return 1 / num.doubleValue(); }

double fraction( ) {

return num.doubleValue( ) - num.intValue( ); }
boolean absEqual(NumericFns<?> ob) {
if(Math.abs(num.doubleValue( )) ==

—
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Math.abs(ob.num.doubleValue( ))) return true;
return false;
1}
class WildcardDemo {
public static void main(String args[ ]) {
NumericFns<Integer> iOb = new NumericFns<Integer>(6);
NumericFns<Double> dOb = new NumericFns<Double>(-6.0);
NumericFns<Long> |I0Ob = new NumericFns<Long>(5L);
if(iOb.absEqual(dOb))
System.out.printin("Absolute values are equal.");
else
System.out.printin("Absolute values differ.");
if(iOb.absEqual(lOb))
System.out.printin("Absolute values are equal.");
else
System.out.printin("Absolute values differ.");

1}

Wildcard J 25>
D AU GO Wl ) a iasl De cddlall jial b A Wildcard ) (Uad anss (Sa
class Gen<T>{ //...

3 GO 138 Jals 8 A Jead o) Bl 131 (S0 e 53 (s g ) () GOSI i o) (S in
p JSA g

void test(Gen<? extends Number >0) { /...

Sy Vg ake ALl Gl 5l Number g sl (e el )b L e o) S A1l Lia
Gualld SN (Ol String &}J\ e il o oS L“;'AS\J [PEPNEN Lﬁﬂ\ Gen oKl A e elly
o ALl s3] bl

—
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<? extends superclass>

CLLOISH Sl e Yoy Glad) GeSe (o) & sl 1agd oLY) ISl 5l (ama (WIS 2a3 Sy GlIS
(s Al sdgd dalall dapall g super 3kad) aladiog clld g Leia (3ids s (Al QLIS ) oSy 48184l

<? super subclass>

Generic g &) (x JI 5l

&ﬁw&wﬁ\ﬁ\J\gL@‘)ﬂjGenericJ\ w%d&\a&d\;aﬁﬁo\u&ﬁ&&b%ﬁf&s
) wile L3S JAly & Generic J) g sl ol LS e &) 53 AL ) go Lan o) WiSay oS leudS
: Jis ¢ ( Generic o

class GenericMethodDemo {

static <T extends Comparable<T>, V extends T> boolean arraysEqual(T[] x, V[] y) {
if(x.length !=y.length) return false;

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

if(!x[i]l.equals(y[i])) return false;

return true;

}

public static void main(String args[]) {

Integer nums[] ={1,2,3,4,5};

Integer nums2[] ={1,2,3,4,5};

Integer nums3[]={1,2,7,4,5};

Integer nums4[] ={1,2,7,4,5,6};

if(arraysEqual(nums, nums)) System.out.printin("nums equals nums");
if(arraysEqual(nums, nums2)) System.out.printin("nums equals nums2");
if(arraysEqual(nums, nums3)) System.out.printIn("nums equals nums3");
if(arraysEqual(nums, nums4)) System.out.printIn("nums equals nums4");
Double dvals[] ={ 1.1, 2.2,3.3,4.4,5.5 };

// This won't compile because hums and dvals are not of the same type.
// if(arraysEqual(nums, dvals)) System.out.printin("nums equals dvals");




1}
D OsSh al_pl) dags

nums equals nums
nums equals nums2

Lajall B 2snse udyil aul 4 Comparable o) <us Comparable<T> & Lall laal
Lﬁm S gV ) Olanal 138 5 Ol gima Gu ol ) By 1 Bl ‘_3_% LYy Lia olimiiag java.lang
Gl ¥ g 5 2asy 4l el b & 535 generic g sl (o s Gu YD 18 (A3 )liall 18 andiy ) pesn
J Cue sl main Al 8 Lilexinl 23 Ladie grraysEqual Al o) Laayl Jaa¥ 5 o)l (Al
L) 13l galad 8 AW Hhand) Uica g sali )l 433 5 ¢ generic & s (e ol Al 618 soliic )
& 5 o Gud AL el S i Sl & 53 0 sSan 45Y Uad haap 43l oL 5 salail) dadle aic
Y e S o) sy u_ﬂﬂ\ el Ul o) arraysEqual adal) o Us e WY Jo¥1 yiaal Ul

: QU S5 generic g s (e Alall ddlad) daaall o) s ¢ Vo extends T Js¥) (e (3

<type-param-list> ret-type meth-name(param-list) { // ...

generic ¢ si! s« Constructor

1 (el Lesing A WO S ol 5 s generic £ (e 0SS ) (S Constructor )
. du.q ¢ tjﬂ\

class Summation {

private int sum;

<T extends Number> Summation(T arg) {
sum =0;

for(int i=0; i <= arg.intValue(); i++)

sum +=i;

}

int getSum() {

return sum;

1}

class GenConsDemo {




public static void main(String args[]) {
Summation ob = new Summation(4.0);

System.out.printin("Summation of 4.0 is " + ob.getSum());

H}

generic g sl (e pud Sl

rua g generic & (v OS Lo Jaad Sl A8 Hlall sy generic g 8l (e ol 8 Jee (Say

interface interface-name<type-param-list> { // ...

interface Containment<T> {

boolean contains(T o);

}

class MyClass<T> implements Containment<T> {
T[ ] arrayRef;

MyClass(T[ ] o) {

arrayRef = 0; }

public boolean contains(T o) {

for(T x : arrayRef)

if(x.equals(o)) return true;

return false;

1}

class GenlFDemo {

public static void main(String args[ ]) {
Integerx[1={1,2,3};

MyClass<Integer> ob = new MyClass<Integer>(x);
if(ob.contains(2))

System.out.printin("2 is in ob");

s QST g dalal)

: Jla




else

System.out.printin("2 is NOT in ob");

if(ob.contains(5))

System.out.printin("5 is in ob");

else

System.out.printin("5 is NOT in ob");

/* The following is illegal because ob is an Integer Containment and 9.25 is a
Double value. */

// if(ob.contains(9.25)) System.out.printin("9.25 is in ob");

1}

! 05 gl ) A
2isinob
5is NOT in ob

g il (e Lag) ands QS (585 o) s generic £ o od Y implements desy 038 )
OIS iy 2 Dl g yrae g 5 (e Dl el Ly G G BV 058 () Gy I8V e ) generic
- Uaa <) 13

class MyClass implements Containment<T> { // Wrong!
D JASH Mgy (uDISI (g jad (S (ST 98 Le g pmae e T Y
class MyClass implements Containment<Double> { // OK
D JSAD 13 Dlie e 00U il pial Ll g g3 Ldas 13 ¥
interface Containment<T extends Number> {
p JiSl g @l il Ul g 5h Gl e O3S0 O g G Y Qalag (g3l (WIS L8 L
class MyClass<T extends Number> implements Containment<T> {

Al 0)sS3 ()) Gamy GOSN lalinas T )l LY @by i i) 8 T L LS (o Laa
+ QS g SN (S5 ) S Y 43 BaY « Number o

class MyClass<T extends Number> implements Containment<T extends Number> {

—
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raw g sl
; JE) 1 8 LS generic 28 (e raw g sl ca et S

class Gen<T> {

T ob;Gen(T o) {

ob=0;}

T getob( ) {

return ob; }

}

class RawDemo {

public static void main(String args[ 1) {
Gen<Integer> iOb = new Gen<Integer>(88);
Gen<String> strOb = new Gen<String>("Generics Test");
Gen raw = new Gen(new Double(98.6));

double d = (Double) raw.getob( );
System.out.printin("value: " + d);

// inti = (Integer) raw.getob(); // run-time error
// strOb = raw; // OK, but potentially wrong

// String str = strOb.getob(); // run-time error
// raw = iOb; // OK, but potentially wrong

// d = (Double) raw.getob(); // run-time error

b}

—
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generic J (e dule ldaadl
; JSAN 13 generic S (e S gl (oSS die Jaadl) 12 Ala) & Sy LS ¥
TwoGen<Integer, String> tgOb = new TwoGen<Integer, String>(42, "testing");
F S g dleal) jlaia) lSaYL sl (398 Led JDKT (4 W
TwoGen<Integer, String> tgOb = new TwoGen<>(42, "testing");

o LIS oS il jb e S8 AL S5 generic XS Jala 4 overloaded Al Jee 2ic *

il ki ) Gaga el GY and) G 3306 a5 Jsall &l ial L et o Sy 4dld saasa
P e clagin

class MyGenClass<T, V> {

T ob1;

V ob2;

void set(T o) {

obl=o0;}

void set(V o) {

ob2 = o;}

}

£l G e 15580 () (S peiST g i) (i e el agdl (g a2 D0 e V5 T Y Uad Ul 12
- Lo JUa) 13a 1aaY ¢ static t}d\ (= generic KD el )b Jamd o) S Y F

class Wrong<T> {

static T ob; // illegal

static T getob( ) { // illegal
return ob;

H}
;138 static S generic g sl (e Ala G o) (S oS
static <T> int Meth(T) {//...

:gﬂh@bﬁd&d\ RV cgenericJ\&&\éM\@&\aﬂ\&aﬁﬂ\u'aa_.uﬂ\_m*
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class Gen<T extends Number> {

T ob;

Tvals[]; // OK

Gen(T o, T[ ] nums) {

ob=o0;

// vals = new T[10]; // illegal, can't create an array of T
vals = nums; // OK to assign reference to existent array

+}

class GenArrays {

public static void main(String args[ ]) {
Integern[]1={1,2,3,4,5};

Gen<Integer> iOb = new Gen<Integer>(50, n);

// Can't create an array of type-specific generic references.
// Gen<Integer> gens[] = new Gen<Integer>[10]; // Wrong!
Gen<?> gens[] = new Gen<?>[10]; // This is OK.

H}




(Lambda) e G Jizdll

25 Lambda J) w58 V) G0 e 05Sh 545 ¢ JDK8 (P “anal ¢ s se 54 Lambda
alla 2y o Jadé 3aal 5 gbstract Al e (s sing Aida s Gud ol oo S5 anY) Al ggae Alla (e 3 e
.Lambda 4

Lambda ) =S

aud cCpand AN AN andy -> s e 3 ke 98 5 lambda operator e s sisy Lambda Jl s
OS8O s Y ) oS anl s el e IS 13 ) A ) e 3 el e g s bl
sty s Al s S 13 ) A dsa e 5 i el audiy (ool BY) pad ) ll G

e (ol b e Y ) Sa

()->98.6
L A0 o3e) Lala dgliia o Allall o3 <l ial s s) e (s 5ind Y LY e Jd Aall g8
double myMeth( ) { return 98.6; }

Sle sl (w3 ) OsS o oS Lambda Al (el e g3 Y Lambda 1 Al o) e
:MA‘LHSA);}A\&H\L._\M

(n) ->(n % 2)==0

Jliy b 48 as as Boolean t}d\ e Alall o) Lﬁ‘ >5) e n il 1A true Acdll s
Dl g Sba i S8 U Sl il g 55 a3 (S ISy AU e (ha (Sl 5

(n)->1.0/ n;

P JSEN g Layl el Sl & 63 2o () Ky 48) Lay) 1aaW 5 ¢ Double g 53l (e 0 5S5 o)) La
(double n) ->1.0 / n;

S 138 (S0 33w Y 5) gl S a3 25 0 Ll 4 finel Jls (g SIS) e (5 sias AVl s
. aa

—
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(intn,intd)->(n%d) ==
. aa P d&aﬁ\ RS USS
(intn,d)->(n%d)==0

Functional Interfaces
fstia g o 1Y JBa ¢ Jadd 3aa) 5 gbstract Al Je s sisy Lambda Q) Ala daiy s g b ) ga

interface MyValue {
double getValue( );

}

cad B s 1A B gl Adlall LRI VEN Ld e Y ‘;.».'4\‘)35\ Sy gbstract ¢ sS<iw Adlall o) Jaay
- A& \J@PJAM&QS‘)LY\ ‘&w‘“\i\b&&u\ydm’%}jﬁkj

MyValue myVal;
o owd iy * Lambda A Al et Y
myVal = () -> 98.6;

Lxy LaadS 5 &l yial jb e iy Y LadlS Y getValue alal) & 488 ¢ia 02 L[gmbda A Ala
) el gia Aol b Y 8 gbstract Al Alay Lambda 4 Ala 585 ) s ¢ Double g 54

v

(&5 o e A S g o i) i (g pgd)_sial s < sial Sl (g aaall i e ol siag 5!

MyValue myVal = ( ) -> 98.6;
¢ IS 1agr a1 A ) J s gl Sy g
System.out.printIn("A constant value: " + myVal.getValue( ));
;b

interface NumericTest {
boolean test(int n, int m);

—
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}

class LambdaDemo?2 {

public static void main(String args[ ]) {

NumericTest isFactor = (n, d) -> (n % d) == 0;

if(isFactor.test(10, 2))

System.out.printin("2 is a factor of 10");

if(lisFactor.test(10, 3))

System.out.printin("3 is not a factor of 10");

NumericTest lessThan = (n, m) -> (n < m);

if(lessThan.test(2, 10))

System.out.printin("2 is less than 10");

if(!lessThan.test(10, 2))

System.out.printin("10 is not less than 2");

NumericTest absEqual =(n, m)->(n<0?-n:n)==(M<0?-m:m);
if(absEqual.test(4, -4))

System.out.printin("Absolute values of 4 and -4 are equal.");
if(!lessThan.test(4, -5))

System.out.printin("Absolute values of 4 and -5 are not equal.");

1}
S gy el ) Sl e () S

2 is a factor of 10

3 is not a factor of 10

2 is less than 10

10 is not less than 2

Absolute values of 4 and -4 are equal.
Absolute values of 4 and -5 are not equal.

c“\ﬂ\&ﬁgw}ﬁ\ J..gsﬂgﬂjbg,ﬁ Lambda 4l lua auial () OS@MGL“\JJ\@UJSSMS*
- Jia daty W gl return 3kl & gL &\J&c@ld\g&wﬁ\hy

interface NumericFunc {
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int func(int n);

}

class BlockLambdaDemo {

public static void main(String args[ ]) {
// This block lambda returns the smallest positive factor of a value.
NumericFunc smallestF = (n) -> {

int result = 1;

// Get absolute value of n.
n=n<0?-n:n;

for(int i=2; i <= n/i; i++)

if((n % i) ==0) {

result = i;
break;

}

return result;
}

System.out.printin("Smallest factor of 12 is " + smallestF.func(12));
System.out.printin("Smallest factor of 11 is " + smallestF.func(11));

b}

bl Gla Ak (5S¢ Lambda ) Al sl o ghaall o gal) aay Ada g8ia 3 ) JU Liaia g o€ JaalY
s JSAD 13

Smallest factor of 12 is 2
Smallest factorof 11is 1




Generic Functional Interfaces

¢« Generic gl (e Ay oud 0l Jae Sy (S1 Generic g 53l (< Lambda 41y Jee Sy Y
;e

interface SomeTest<T> {

boolean test(T n, T m);

}

class GenericFunctionallnterfaceDemo {

public static void main(String args[ ]) {

SomeTest<Integer> isFactor = (n, d) -> (n % d) == 0;
if(isFactor.test(10, 2)) System.out.printin("2 is a factor of 10");
SomeTest<Double> isFactorD = (n, d) -> (n % d) == 0;
if(isFactorD.test(212.0, 4.0)) System.out.printin("4.0 is a factor of 212.0");
SomeTest<String> isln = (a, b) -> a.indexOf(b) != -1;

String str = "Generic Functional Interface";

if(isIn.test(str, "face"))

System.out.printin("'face’' is found.");

else

System.out.printin("'face' not found.");

}}
SN Vagg gualiall s y3a () oS

2 is a factor of 10
4.0 is a factor of 212.0
'face' is found.

s e (o AT Al il LS Lambda Al el (S *

interface StringFunc {
String func(String str);
}

class LambdaArgumentDemo {




static String changeStr(StringFunc sf, String s) {
return sf.func(s);

}

public static void main(String args[ ]) {

String inStr = "Lambda Expressions Expand Java";
String outStr;

System.out.printin("Here is input string: " + inStr);
StringFunc reverse = (str) -> {

String result ="";

for(int i = str.length( )-1; i >=0; i--)

result += str.charAt(i);

return result;

|7

outStr = changeStr(reverse, inStr);
System.out.printin("The string reversed: " + outStr);
outStr = changeStr((str) -> str.replace("’, '-'), inStr);
System.out.printIin("The string with spaces replaced: " + outStr);
outStr = changeStr((str) -> {

String result = "";

char ch;

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

ch = str.charAt(i);

if(Character.isUpperCase(ch))

result += Character.toLowerCase(ch);

else

result += Character.toUpperCase(ch);

}

return result;

}, inStr);

System.out.printin("The string in reversed case: " + outStr);

1}
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Here is input string: Lambda Expressions Expand Java

The string reversed: aval dnapxE snoisserpxE adbmal

The string with spaces replaced: Lambda-Expressions-Expand-Java
The string in reversed case: IAMBDA eXPRESSIONS eXPAND jAVA

Lambda <) nxie GUas

Rad yuad bt Y LS gy giny (o3 GO 8 83 s pall i) w2355 o (Sa Lambda s
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interface MyFunc {

int func(int n);

}

class VarCapture {

public static void main(String args[ 1) {
int num = 10;

MyFunc myLambda = (n) -> {
intv=num +n; // OK

// num++; // illegal

returnv;

b
System.out.printin(myLambda.func(8));
// num =9; // error, because it would remove the effectively final status from num

+}
£ 5 (o gialagll G V1 Tan JanY 5 Sl il lambda WAl il S 4 ghiae i (S *
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interface MyTransform<T> {
void transform(T[ ] a); }

- AN 13 Lambda Ala 4 o &G

MyTransform<Double> sqrts = (v) -> {
for(int i=0; i < v.length; i++) v[i] = Math.sqrt(v[i]);
b

g el Ll (iS5 Bl Wil BaY 5 ¢ Double gsill (e ddsiae oo 5 le Al il b mual La
ey saaad (Gl o AUlS Koy Loyl (Sl v Jaid Wi (Jy ((Uad Giass JSAI1 138 ) [ ] Jsal
. Double[ ] v Jsall

Lambda ) u=d Ja)s (e o) 4

sl ol (Y L) aa (38) 5ia (0 6SH O g LY (S e L) (a8 ) Lambda A1 S
adla =N 13 JEal) Jus Ao ¢ ud i3I * abstract A alla < throws 3kl DA e 22y Lﬁﬂ\
«Layl |OException sWiiu o« 5 o) sy abstract A 4la (lé [OException i) Lambda 2

: Js

import java.io.*;

interface MylOAction {

boolean ioAction(Reader rdr) throws IOException;
}

class LambdaExceptionDemo {

public static void main(String args[ 1) {

double[ ] values ={1.0, 2.0, 3.0, 4.0 };

MylOAction mylO = (rdr) -> {

int ch = rdr.read( ); // could throw I0OException

// ...

return true;

b
( 1
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Method References to static Methods

Leirpa (Ofia 53 3e ikl agin Jiady s LeuDIS auly (350 A ol a3 (5 5l (e ¢ il 138 S
DA Aalall

ClassName::methodName
; Jle o V) (8 abstract Al1a ae A88) e (S5 ) da il S (5] (8 aadin ) (S g sl 1a g

interface IntPredicate {
boolean test(int n);

}

class MylIntPredicates {

static boolean isPrime(int n) {
if(n < 2) return false;

for(int i=2; i <= n/i; i++) {

if((n % i) ==0)

return false;

}

return true;

}

static boolean isEven(int n) {
return (n % 2) == 0;

}

static boolean isPositive(int n) {
return n > 0;

1}

—
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class MethodRefDemo {

static boolean numTest(IntPredicate p, int v) {
return p.test(v);

}

public static void main(String args[ 1) {

boolean result;

result = numTest(MylntPredicates::isPrime, 17);
if(result) System.out.printin("17 is prime.");
result = numTest(MylntPredicates::isEven, 12);
if(result) System.out.printIn("12 is even.");
result = numTest(MylntPredicates::isPositive, 11);
if(result) System.out.printin("11 is positive.");

}}

: OrSi galipl) Rngi
17 is prime.
12 is even.

11 is positive.

Method References to Instance Methods
(Ofin 53 e (il agin diadyy LewdlS CSan ) anly Goae Al sl DA (e JIsall 02 Jae &4
- ISl 13 Aalall Wgiipa

objRef::methodName
s JGa

interface IntPredicate {
boolean test(int n);

}

class MyIntNum {

private int v;
MyIntNum(int x) { v = x; }
int getNum() { return v; }




boolean isFactor(int n) {
return (v % n) == 0;

+}

class MethodRefDemo2 {

public static void main(String args[ ]) {

boolean result;

MyintNum myNum = new MyIntNum(12);

MyIintNum myNum2 = new MyIntNum(16);

IntPredicate ip = myNum::isFactor;
result = ip.test(3);

if(result) System.out.printin("3 is a factor of " + myNum.getNum());

ip = myNuma2::isFactor;
result = ip.test(3);

if(!result) System.out.printIn("3 is not a factor of " + myNum2.getNum());

H}

3 is a factor of 12
3 is not a factor of 16

ClassName::instanceMethodName

interface MyintNumPredicate {
boolean test(MyintNum mv, int n);
}

class MyIntNum {

private int v;

MyIntNum(int x) {v=x; }

int getNum() { return v; }

boolean isFactor(int n) {

return (v % n) == 0;

—
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1}
class MethodRefDemo3 {

public static void main(String args[ ]) {

boolean result;

MyIintNum myNum = new MyintNum(12);

MyIintNum myNum2 = new MylntNum(16);

// A method reference to any object of type MyIntNum
MyIntNumPredicate inp = MylntNum::isFactor;

result = inp.test(myNum, 3);

if(result) System.out.printin("3 is a factor of " + myNum.getNum());

result = inp.test(myNum2, 3);

if(!result) System.out.printin("3 is a not a factor of " + myNum2.getNum());

1}

O guali ) da
3 is a factor of 12
3 is a not a factor of 16

;D Laie € 51« generic g s e Al 0585 O (S

interface SomeTest<T> {

boolean test(T n, T m);

}

class MyClass {

static <T> boolean myGenMeth(T x, Ty) {
boolean result = false;

// ...

return result;

1}

;@Moﬂuoh&b@cou
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SomeTest<Integer> mRef = MyClass::<Integer>myGenMeth;

Constructor References

« Constructor ! References Jazi () (Say 438 Alall References W Jend I 43 lall iy

classname::new
: JGa ¢ abstract 4 Aly ae 48 gie CulS A ada g Gud 81 g (A el o) OSas reference JI 13a

interface MyFunc {

MyClass func(String s);

}

class MyClass {

private String str;

MyClass( ) { str=""; }

// This constructor reference Because has compatible parameter with func()
MyClass(String s) { str =s; }

String getStr( ) { return str; }

}

class ConstructorRefDemo {

public static void main(String args[ 1) {

// Create a reference to the MyClass constructor.
MyFunc myClassCons = MyClass::new;

MyClass mc = myClassCons.func("Testing");
System.out.printin("str in mcis " + mc.getStr( ));

}
FRGUERERICR

str in mc is Testing

—
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type[ ]::new
Dot I 13 WAl o) i yid) 5 <4l @mﬂ ci.ﬁa.'gggﬂ\ CSao Y &jldda,gtype\_'&

interface MyClassArrayCreator {
MyClass[ ] func(int n);

}

MyClassArrayCreator mcArrayCons = MyClass|[ ]::new;
MyClass[ ] a = mcArrayCons.func(3);

for(int i=0; i < 3; i++)

a[i] = new MyClass(i);

)3 4% constructor reference «Liily generic g5l (o &by (ud Bl Jee Sy IS
; Jsal

MyGenClass<T>{// ...

MyGenClass<Integer>::new;

Predefined Functional Interfaces

138 Camaza g5 oo Wl o) cpe Yoy Lgaladiial (€ 3l 4pdda gl Jund 55V (e Ao gane Ca e Lils 4]
;w8 Y1 238 (e ¢ java.util.function e all (& jud oY)

s Y| Aie sl jall

UnaryOperator<T> | T g sl (e 85 daiill dmys T g sill (e SISl e 3aa) 5 Ao ooy
apply( ) s a5

BinaryOperator<T> | T gsill (e (a5 daiill a5 T & 5l o CSaggl (0 e dolee (Gl
apply( ) il ol

Consumer<T> accept( ) 4l sl s T & sill (o &S g e dalae dayy




Consumer<T> get( ) 4l aul s T & sill (o S gl dumy

Function<T, R> |4l auly R g5l (e daf 25 T g 58 (0 OSaayl o dlae Gk
apply()

Predicate<T> boolean & sl (s daf dxys 25l (amy ok Le CSagsl S 1) 2aay
test( ) 4l aul g Sla il ) juls

: Jla

import java.util.function.Predicate;

class UsePredicatelnterface {

public static void main(String args[ 1) {

// This lambda uses Predicate<Integer> to determine if a number is even.
Predicate<Integer> isEven = (n) -> (n %2) == 0;

if(isEven.test(4)) System.out.printin("4 is even");

if(lisEven.test(5)) System.out.printin("5 is odd");

1}

! S queli il A
4 is even
5is odd




(Applets and Events ) sie &l ) duadl

LMJ’JJQ})BY\M&““H&MJ%A\ Q@H@M&&Au\ﬂ;ﬂ}@ AppletJ\
Jlie 2l dlila 5 € 4 (i A ol Y1 aalipll YA e sl HTMIL 258 Jala 8 ilis (Ko
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import java.awt.*;

import java.applet.*;

public class SimpleApplet extends Applet {

public void paint(Graphics g) {
g.drawString("Java makes applets easy.", 20, 20);
)

Abstract Window Toolkit 4 Jbaidl a3 AWT e 558 Js¥) (e ja Lada JUal) Ayl 4
s sind Ll lalise i 3 Al Fasall Lal cianiional 380 5il) JISE Giany e (g sins daall o2a
< ¢ Applet 028 e &y o) ng AWT 3815301 e Jaladll alaas (W3S JS ¢ Applet 28 e
0588 O g 43 a5 Applet DISI &y s SimpleApplet sbian) (IS Uil sy 31 Sl
il b e @53 paint Ay ) 138 JAla L";é} 2 <) GJ\A e 4l J gaa sl 43Y public
2 B A Sy drawstring( ) Ala Leadtiu) Al Jala a5 ¢ Graphics g 8l (w2l
adgall 3 pai ekt Al oda ¢ java.awt 4e ) & 25 0 Graphics 285 Graphics (<28

P JSA g Aalall Winas X, y

void drawString(String message, int x, int y)

main Al a8 Y ) JUdl 8 BaY < 0, 0 (A Llihal o 5S8 gmall 4y glall 40 50 Lila 451 8
 Ldle i) die Jatis LeaY main Al zUis3 Y Applet Al clandas Y @llyg

D53 el b5 costall o 3yl Ll aniiudll T Gaaad 3 o Uy M5 Applet ) *
L 1S a g paint( ) Al ) A8LYG init( ), start( ), stop( ), destroy( ) s Wb 35l
A a0 (A duaddl JIgall 238 5 Bladl 390 J) g0 et (e G L@l (e a8 ) e aadiud

o JSE 130 J) gl b2 aladiul a4 g Applet N

import java.awt.*;




import java.applet.*;

// This code for html file.

/*

<applet code="AppletSkel" width=300 height=100>

</applet>

*/

public class AppletSkel extends Applet {

// Called first.

public void init() {

// initialization

}

// Called second, after init(). Also called whenever the applet is restarted.
public void start() {

// start or resume execution

}

// Called when the applet is stopped.

public void stop() {

// suspends execution

}

// Called when applet is terminated. This is the last method executed.
public void destroy() {

// perform shutdown activities

}

// Called when an AWT-based applet's window must be restored.
public void paint(Graphics g) {

// redisplay contents of window

11

2 applet I Ty 43 48 jea agall o Cum QU Jaly Glilail) (8 i se 58 LS J)sall 238 Jee
) sall odgy Jualicia JSGy Lyaiil)

init() -1

—

141

N




start() -2
paint() -3

;o Al e AUl J)sall lé gpplet d) oLl die g

stop( ) -1
destroy( ) -2

repaint() 4
repaint Alall axiios pajnt Al 8 LaasS Lk il 338U leda sale) 3y Ladie Ga¥) Gany
Dt Al Whana g
void repaint( )
s pall o3 223 33U e s a edai o Lol 131 081 JWlSIL paint Alall A ai ageal) o3
void repaint(int left, int top, int width, int height)

Jidi height 5 width Wl el e 2l Jidi top 5 ol 45030 e 2l Jidi [eft o) Cus
Sl (S5 bl o IS5 (i pall 5 J)shall

update( ) 4

) uﬁ By ge (A L y8 el el adi g repaint Adlall agilin P Al sa
. java.awt 4 all Ao sn 2a o 53l s Component

Dokl Gadll G ) i Al Al ) G et Jle

import java.awt.*;

import java.applet.*;

// This code for html file.

/*

<applet code="Banner" width=300 height=50>
</applet>

—
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*/

public class Banner extends Applet implements Runnable {
String msg =" Java Rules the Web ";
Thread t;

boolean stopFlag;

// Initialize t to null.

public void init( ) {

t = nuli;

}

// Start thread

public void start( ) {

t = new Thread(this);

stopFlag = false;

t.start( );

}

public void run() {

for(;;){

try {

repaint( );

Thread.sleep(250);
if(stopFlag)

break;

} catch(InterruptedException exc) { }
H}

public void stop( ) {

stopFlag = true;

t = null;

}

public void paint(Graphics g) {
char ch;

ch = msg.charAt(0);

=
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msg = msg.substring(1, msg.length());
msg += ch;

g.drawString(msg, 50, 30);

+}
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Applet
the Web Java Rules

Applet started.
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showStatus( ) 4l
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D o W dalall dapall s Applet

void showStatus(String msg)

el 5 laslan i el oV SN o A 530 e je st L3 AL ) b msg O Cua
- JUa ced';lwqﬂ eady) ya t‘}d\)ﬂ L

import java.awt.*;

import java.applet.*;

/*

<applet code="StatusWindow" width=300 height=50>
</applet>

*/

public class StatusWindow extends Applet{

public void paint(Graphics g) {

g.drawString("This is in the applet window.", 10, 20);




showStatus("This is shown in the status window.");

3
S g S i ) s

Applet

This is in the applet window.

‘Thls is shown in the status window.

Applets I &l yial )l




ale claada

Aadin (S o) aaly sl Ggaled ALK llly \| Aodlall JMA (e Uls 8 e dadl) 4K Sy ¥
b (e L 5l \* The Comment *\

A g 5 ) )l g (o) g Uils a1 3 Ales JS ¥

L3l e e glaa oY *

http://docs.oracle.com/javase/7/docs/api/java/lang/package-tree.html
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