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>.0 St (Introduction) 3

oS5 ST ST e el e, S e 4. A BT I e
(Computer graphics) 90 | »

FENEHMR (enatfae 3 mm&awﬁw&wwﬁﬁw:quTmmﬁmW
oo fom 21 AP TGTR e I I SR B WE (A W @ FEIS 71 | BN AR, el
affrm, Frgem «fste=m, IPe (CAD-Computer Aided Design), ®ms (CAM-Computer
Aided Manufacturing), @GR @ (eETo=w TSR afeg ww (@« e, C cenarfag

*eTHCeR (RS ¢ Turbo C, Borland C ¥wiifir f5§ ANST C 78 @2l g ANSI C (S atifirs wies

%) Mayn ey @ arfex cenanfae sEee @ woer™ 391 IW |

C (o aifrs (i TR T ITHT W3 Graphics video adapter M@ TS TCA |
#5fers +B graphics adapter-43 =&] MA (Monochrome Adapter), CGA (Color
Graphics Adapter), VGA (Video Graphics Adapter) Ze5ifq mﬂ} | 9% WTSIHRAGTE 9@
e T o Foq (RITw2 WM 79 (BB @ A W@ g w AR

3.0.5 C catanfite eeeTaTe 1Fsy cataifiie @ oo w9 3

C co afrs cenanfie @3 v fafts famf frasam amece 72—
- 94U <graphic$ h> @%R ¥ inciude IACE T 1 T9 <graphics.h> (TTF TIEE
2 100 93 WO TR TR IR IR AR A Rfey wwmr afew cananfae == 7w
@&-Turbo C 93 (F¥ Menu (RTE options — libraries-a T8 Graphics library check
box (= select ¥ AT | Borland C++ 43 (W New target icon @ click ¥ New
target dialogue box 93 platform Dos standard select ¥TS 23 |
T3°d standard libraries €3 BGI cneck box & enable 3R fite 23 |

- wEeR int B3R A GiRer ¢ Qs IO (SRTERE (R IS 2 |
@9- int driver, mode; '

- We3R Aty BEer fOhs @ 93 IW Ay wRer (SRTTata INTe 7 |
driver = DETECT;
mode = O



58 cenafee FReTEE-

FTATA initgraph () I IR I GG T (AT AIFR 0o 7T a0 T 1 IR ¢
B0 o Sy FIEIR A I T 5 afed Lo wesn ¢ Prave SeRg awda
T | WWWW@W(Lefttop)Wm(l 1)3%%&%@11@
ey 83 F% (0,0)

m%“rwqwmf@—”aﬁg%ﬁl—mhm@u

int driver, mode;

driver = DETECT;

mode = 0;

initgraph (& driver, & mode, “C : \\ Tc\\ bgi”);

3.} Fre 8 @TEe= (Concept of pixel and resolution) ¢

Pixel €3 % T0= Picture Element | IP5R T = (@ =1 A1 fomr AR ©1 FoT© Wpiedy M
59 5 (Dot) T IMAE i fw siffe | @ g T °6 A Wi e afefiR av e forsm
(Pixel) . w3 2@ e ey o @ TR 27 (ere v @ 9w agfon 7 | werfice ErEw
(Resolutlon)‘d?{t‘fiﬁaWWW:W%W@WWWW
ﬂ«mmﬁwwlw@waﬁﬁmw@msmﬁwmmﬂﬁmmﬂn
@ AGP IS RTIETR 1024 x 768 @7 5 7 5 AGP card SWBER MR TWIREO |7 1024
s i TR 7681 P AR *@ | TR e (@ @FT AW PR A TS @ T3
TR ETTNG T % AT | FUILAR I (oI TS (TITE W (4 o, T, WA, Hw 6 e
700 B | RO USRI T TR (T e 6 iR ergfen 70 |

FeShn IRBE QTSI feY I Te 97 s wpertned Tem wEw fefes
wfﬂaztmeﬁ%ﬁrcmwwmsﬁmgc++am%@'mﬁﬁ‘qwﬁm
T, TS @ 4 (@I STIY B9 T | ' '

wReR- o
CGA 0 320 x 200
1 320 x 200
2 320 x 200
3 320 x 200
4 640 x 200
EGA 0 640 x 200
1 640 x 350
VGA 0 640 x 200
1 640 x 350
2 64C x 480
1BM8514 0 640 x 480
1 ; 1024 « 768

G 2 3.5 fefee (e g Tee@



5 sree anfey _ ¢

Y. Taiar (e g9m aifery Fiedta T30 8 99 (Format and use

of line( ), rectangle( ), bar( ), bar3d( ), circle( ), ellipse(),
fillellipse( ) and sector( ) Functions with Example.

line () ¥R § 7179 (I WHEHI & line () FIAD a3%< T |
TG 3
line (startx, starty, endx, endy);
9YI startx @ starty T @3d TP FEE QR endx 8 endy T TEA G2 (7 FAE | NS
Gis: (GRETHETE
®W1zae ¢ line (50, 50, 150, 150);
GO TS TG (50, 50) FE TS (150, 150)mmmaﬁﬁwwmwwml
rectangle ( ) TIRHR ¢ FASCFA TR T3 rectangle () T [ I |
FAWG 8
rectangle (left, top, right, bottom);

a3 left, top R0R WHSTH@R AN $AER (Ffds @ F=% a1 (@-SGEH 932 right,
bottom (= Twid farsa (@i v F=rs

Twiza $ ractangle (150, 90, 34, 300);

Bfafre FuEe MU (150, 90) left top ¥ ¢ (34, 300) right, bottom FICa @b
JASTHG TEA T T | 7

bar ( ) ¥ 3§ Rectangular Bar <& $7) bar ( ) Tewafb 9&s T |

T ¢

bar (left, top, right, bottom);
left, top =& Bar @3 INWI3a TAGFE (@S fa79@ F91% T W32 right, bottom & Bar 93
®Wrea ¢ bar, (110, 110, 130, 210);

TATATS HOTHCDE WHITH (110, 110) top left T=% ¢ (130, 210) right, bottom F«TE3
93f5 Bar W&« &4 719

bar3d ( ) ¥4 ¢ fawifas (Three dimensional) 3@ %= &= bar3d ( ) TI*W 435S 23 |

TG ‘
bar3d (left, top, right, bottom, depth, topflag);

@A, left, top fawfas e awficza Bewe I W=, right, bottom ﬁmﬂ”m AT
g fatsa FE TN, depth fewfes Qe g 9 topflag fawifae aws closing top @R
AR s fareet 03 |

®wrgRe 8 bar3d (200, 100, 220, 200, 10, 1);
Sfafrs sws Fragr 7 fFwtre gre S 3 fanfas I o« 3 3w



Y , cenenfsie FRETEe-

circle () ¥ g circle () TR T iﬂiw ETa Rt
TG ¢ :
circle (x, y, radius);

QTR (X, y) TF ICEA (FTHI T8 T 4R madius Z& L3 AFACER 7L T |

®wEadt 3 circle (400, 200, 100); oA TS TR &T7A (39 FE (400, 200) &R
g (100) IR I 9%fb G ETRR ATt AT 1 FACE !

ellipse () FrRA ¢ ellipse () TR TG THgE TE 37 W |

AW 8 .

ellipse (x, y, start, end, x radius, y radius);

AT, (X, y) T BT (FTQI FArE Wi, start 9 end =1 BorEa (@O (PR T A TS
ctart @3 o= 0° fofar 9@ end @ =7 360 fofa 20 41 | I stard ¢ end ¥ @Efeae @IeR W=
qarEm 0 fol @3z 360 oy TR TAYrE o W AITH T | WH x radius Sy radius 2
[T x CHD APTE TR eig y TR AL T

Twrzed ¢ ellipse (100, 100, O, 360, 80, 40);

s wwrefBa T RS FEE, @ @ & FEIETE BT/ SEA T (TR TR |

fillellipse () TN § IETA &0 fiper SBE (Fill style) $°1g8 W&« @ 415 (fill) P9
& fillelipse () FAG U5 T ¢ :

T 8

fillellipse (x, y, xradius, yradius); o

sector ( ) T ¢ sector () IS Bograa s TS san e ¢ e 2pio (Fill
pattern) 7@ % (Fill) 31 ‘

FFIO 3

sector (x, y, start, end x:adius, yradius);

G, (x, y) T BORCERA (FrAd TAE, (start ¢ end) XA @feam @R IW 92 (x radius
ﬂ?iyradius)ﬁx%eywwél '

®wizad 3 sector (300, 200, 0, 360, 100, 200);

3.0 TG, AT 8 Sz ¥y ¢ T (Format and use of arc

( ), pieslice( ), drawpoly( ), fillPoly( ), outtextxy( ),
settextstyle( ), cleardevice( ), delay( ), sound( ) and
nosound( ) Functions with Example) ¢ '

arc () FieH ¢ J@I A I/ S & arc ) T I T A |
TIWIo 3 :
arc (x, y, start, end, radius); }

@A, (x, y) T G (@FTHA FAE I, radius 27 g @32 start 8 end T TATECH QIR
w3t tefa Ued (ITa Lof (T TF G O AW | (TN CfaIrs o 41 2 |

"®wWrzad ¢ arc (200, 150, 0, 90, 50);

Boars TSI T 4WE FAE W (200, 150), TP
Sofa fefe ara b geviv Sfes 23 |

WA (50) €3 (FfaF WA (0, 90) 9



«

1 s anfes o | 39

pieslice ( ) FI 3 pieslice TICFB TR Ay T ] ﬂﬂﬁm 97 pieslice W& T
RISEICICT
TAID 8 v
pieslice (x, y start, end, radius);
QqMH, (X, y) 2 pieslice @3 &4 fvm 7+1s, (start 8 end) T pieslice €3 oF ¢ (*¥a
(e W= (fefarrs) w3t radius @ G I@
®wrza ¢ pieslice (300, 200, 0, 60, 50);
drawpoly ( ) FI™F ¢ I¥ET (Polygon) S&FR &)
drawpoly () T IJI5e =T |
TIMIO ¢ ' _
drawpoly (numpoints, polypoints);
numpoints TR IXYLER TG AN @9 721 78 | 9. P& 21 numpoints €3 T T 4,
- wgE T A 5 R T 207 WA 6 1 WK Poly points IR IFLLER YR AW T 303 (I
WA AE IR fawd |
THiRAd 3 AW, ISR G-
int shape [10] = {15, 15, 50, 50, 90, 100, 50, 150, 0, 0];
drawpoly (5, shape);

TS statement LR MU ST 035 @ 2B Awarde @-wf¥ws (15, 15, 50, 50, 90,
100, 50, 150, 0, 0) I& (b “esgw Cof7 T | AR (II-WCIHG ATFETIR FAFEI T Shape
AP WIS AIRE I AT !

fillpoly () ¥I™% 8 IS A&y 3¢ @ ﬁmwwwﬁ?fmwmwm
filipoly ( ) IS Aze =T | : :

TA ¢

fillpoly (numpoints, polypoints);
int shape [10] = {15, 15, 50, 50, 90, 100, 50, 150, 0, 0};
drowpoly (5, shape);
fillpoly (5, shape); A
outtextxy () Pl s IEAH AGT FF, T AT ¢ feraem gl @MW GHG F5: (text
string) (% fSSUATSe (WABTR oM @ We T e T w ) B AR o
(Display) 9@ & outtextxy ( ) TG T3g® 21 |
TG ¢
outtextxy (x, vy, strmg),

GMR, (X, y) T& FSBLNEa “iferin gmms w3 Cﬂicﬁm%ﬂtﬁmbﬁWﬁstrmg

TAIZA 3 outtextxy (40, 290, “Programming language-2”),

SIS statement 93 MW “Programming language-2" stringf® f58tenGa (40, 290)
6 et foomg zea

O T N TN 1)



St o (2NN ARG TTT-y

settextstyle () FI*H 3 settextstyle ( ) T textstyle W1 GG 97 T, foraew @
T5 IS Ten 15 TR I 35S W |

TG 3

settextstyle (font, direction, size); -

@A “font’ @I font name, ‘direction’ WA ZTAREBE a1 St fraa=im @2 ‘size’
T AETES TR FAC" | Braay, <graphics. h> R ¥ font name @3 & 5% Wita,
Direction 43 & 26 macro 37ee za 71 firyy Bfe W Tlgd T4 2 | W font size @7 T 1
(ATF 10 2R I5957© 77 |

DEFAULT-FONT 0
TRIPLEX - FONT 1
SMALL-FONT 2
SANS-SERIF-FONT 3
GOTHIC-FONT 4
&fet s 36 B1% ¢ wIwR srrgey W

HORIZ-DIR 0o -

VERT-DIR 1
Bfet ¢ foramm @ g

TAIZAY 3
settextstyle (GOTHIC-FONT, VERT-DIR, 4);

- outtext (“TAHSIN");
TS (BHITTRA T+1) “TAHSIN” #1125 Bqreena FTeifacea 5w 4 o4 99 WP 265 207 |
cleardevice ( ) ¥t ¢ GF> (NS RT3 A% IR IE (A clrscr () TG Iage
' T O AT QTS e AR TR A cleardevice () FeowE ws 77 1 @4 v S
T¢I sifei 7w (0, 0) |

TAWIG

’ cleardevice ( ); ‘ , o

delay () e ¢ delay ( ) T3 (& SR foog e s (R s o faas

M 1 9 TR T <dos. h> @eR AW include TS TR |

TG 8
delay (mill sec);
AT millsec ¥Rt sTwxa Afwers e Gieats argument fewta 16 FTe 7w

AR 8 delay (700);
BT COBTITHT T AT ST 7ooﬁzf%mmwwmdelaymn



= srERr afew : S

sound ( )mﬁﬂsmﬁﬁfﬁ?ﬁwmﬁwm%mWWWSWnd ()
PTD AES T | 9 (XER T2 8 <dos.h> :
TIWG ¢
’ sound (hertz);
QR hertz TS RS T T 2earg | MaRers frpraf 20-20000 hertz @9 T4
TS 20 | B ¥ CA A A : ’
Tz 8
sound (100); .
T% GOBNEed 19 100 hertz @3 *% ¢4 [T
nosound () ¥ 8 sound () T @9 T @F (A WA IF 34Cs nosound () TR
%S 2 | 93 (TR TR <dos.h>
FJTG 8
nosound ( ); ‘
setcolor ( ) ¥ 3 setcolor () TG B I frdiaree o7 AA%S T | TLE e
T T ST AN WA S g2 I s @
TAWD
setcolor (color);
QAR color «FfG SFBWIA AL A1 AT T AT @I T e IR |
T 8
setcolor (4);
circle (300, 200, 50);
YT .
setcolor (RED);
circle (300, 200, 50)
TS VB! CHCER (B A T0eA 38 AF T |
setbkcolor ( ) T ¢ T A%S FTR AL T setbkcolor () PG TS T |
oiT TS ST A1 ST TG N S wrRafErss I Afwes @
AW 8 .
setbkcolor (color); :
AT Color @1 2FBET ey 1 T T RO (IR Fela o 3T |
Tzl ¢ :
setbkcolor (BLUE);
setcolor (RED);
circle (300, 200, 50);
QY
setbkcolor (1);
setcolor (4);

circle (300, 200, 50);
BATATE TS CFCA e 06T JRAATTCS GG AR 08T I8 AFS T |

o



20 ' \ et eTeaTIE-Y
Mﬁfwm@gwemm G (GRTeTa T Sorgistw ot 21 | |
fafi2 corm auea fffR @m uBH frea o war o |

{ 0 T
BLUE 1 R A
GREEN 2 o &

CYAN 3 et

RED 7 4 e
“MAGENTA 5 G

BROWN 6 vt

LIGHTGRAY 7 - TR O

DARKGRAY 8 MG

LIGHTBLUE 9 et et

LIGHTGREEN 10 TS T

LIGHTCYAN 11 S (ReA
LIGHTRED 12 FJer AT .

LIGHTMAGENTA 13 Tl 3 3

YELLOW 14 EG]

WHITE e 15 At

| CBfae 3 T TyITH

setfillstyle ( ) T4 3 (T G TAECHT P SB1% wefle, (o G2 I FFE 2
s e Corm =i w1t o TR &= setfillstyle () BT IZS T |
s | |
setfillstyle (pattern, color);
YA pattern 8 color TEu2 2k 3G 2FBerx w1 A1 WiteH |
THIRat 3 |
circle (300, 200, 50):
setfillstyle (LINE-FILL, 4);

«r



51 S e | S 2
Wﬁmwmmmmaﬁwﬁmmamﬁwﬁwwﬁmmﬁmw
ﬁaﬁ—m—rﬁm@mwﬁl

EMPTY_FILL [RATS A0 74 3=
SOLID_FILL 1 Hfers ate 4 T
LINE_FILL 2 |=Rem o e
LTSLASH_FILL 3 T T mw?ff IR
BKSLASH_FILL : 4 = i @

| BKsLASH_FILL 5 e — e L
LTBKSLASH_FILL | 6 RIeT 1 T @ A wem
HATCH_FILL 7 Tl T T *f s2
XHATCH_FILL 8 s o o 3R
INTERLEAVE_FILL 9 orRfTS TRt o I
WIDE_DOT_FILL 10 g AT TSGR A< e
CLOSE_DOT_FILL } 11 & A O w4 T
USER_FILL 12 feers =i o 3a

G 5 38 T o v BRER @TE 9T GF W
floodfill () T 3 (T WTF CFA AIF- SLYT, 79, SECCR mwmmw
fadifes ate o wa” o= floodfill () TS qage T
TAG 8
floodfill (x, vy, bordercolor);
QITA, (x, y) T (I WRG (FE (1N 779 ZE 92 bordercolor 2 $& CF@ SRATR
T[CR TR
Ttz ¢
 circle (300, 200, 50);
floodfill (300, 200, GREEN);
Boftare el (300, 200) T fAfHE WIeT cva qPf 06T SRAMTE TG (AN |



R ' ‘ cefmﬁ: RGTIT-
5.8 WW‘P,{EW C¥ua cprintf () 8 cscanf () IR IR

(Use of modlfned cprintf ( ) and cscanf ( ) functions for
I/0 operatlon)

25 SIS5D SRR CFT scanf () 8 printf () @ T'f6 P I77® = | cscanf () 8
cprintf () T 75 ¢ TLB-THE SOCEHE I9FS T 1 WTF “My @B (¥, WBe FH T
B (CEliens A scanf (- ) @ printf () TN T FF | WAAWE csanf () @ cprintf ()

7 759 THo5-SSGo{5 WM Tvig 7w E (active) BITSITS | ATy SHizaepiz cprintf ( )
M 8 cscanf. () TN TrEd 1 2 |

cprintf () FIe § @ TIWBA IS printf() €7 T | Mefw A cprintf () & T A
TICOTS | @ TG T (\n) mwwmﬁﬁmmmm Y 177 AR GFTS (77 1 )
AR FRTAL GFTS TP G4 IR @) (\n\r) TG fors =2 | Forepa cenanwf =it B3tem foew 20,
2 TG This is a test. G &% T3 22 T 1= m3ew vwTe T |

#include <graphics.h>

#include <stdio.h>

#include <conio.h>

void main ()

{ int driver, mode;

driver = DETECT;
" mode = 0;

initgraph (&driver, &mode, "c:\\tc\\bgi");

textbackground (0);

clrscr(); ' S

window (10, 5, 69, 20); |
- textbackground(CYAN);

clrscr();

gotoxy (20, 2);

cprintf("This is a test. \n\r");

getch (); '

b



ﬁwm - s
cscanf()W&ﬂ:ﬁmﬁhWW%ﬁﬁ°Wwamwwwmum

(AT TRUTIR foeq T 7w 8 T zd WA |

#include <graphics.h>
#include <stdio.h>
#include <conio.h>
void main ()
{ int driver, mode;
driver = DETéCT;

- A mode = 0; :

' initgraph (&driver, &mode, "¢:\\tc\\bgi"):

char names [20];
int age; '
textbackground (0);
clrscr();
window (10, 5, 69, 20);
textbackground(RED);
clrscr();
cprintf(“Enter your name :");
¢scanf (“%s”, names);
cprintf ("\n\rEnter age ")
cscanf ("%d”, &age);
getch ();
)

se mﬁ?ﬂ T IR IW I IS efa7 @™ (Developing color
image using mentioned graphics functlons)
(HRITI-31 SHSTHFG NI (AN 3

#include<stdio.h>
- #include<conio.h>
#include<math.h>

- #include<graphics.h>
N void main()
{

int driver,mode;
driver=DETECT;
mode=0;
initgraph(&driver,&mode, "c: \\tc\\bgi");
rectangle(150, 90, 34 ,300);

getch();

bs



38

cenanfare AfeGTEeE-2

CeTR-31 8 SRFCH 3 e ¢

#include<stdio.h>
#include<conio.h>
#include<math.h>
#include<graphics.h>
void main()

‘

int driver,mode;
driver=DETECT;
mode=0;
initgraph(&'driver,&mode,"c:\\tc\\bgi");
circle(300,300,50);
getch{);

b

cera-o1 BAYE (ellipse ) SEITT G 8

#include<stdio.h>
#include<conio.h>
#include<math.h>
#include<graphics.h>

void main()

{

int driver,mode;
driver=DETECT;

mode=0;
initgraph(&driver,&mode,"c:\\tc\\bgi“);
eIlipse(100,100,0,360,80,40);
getch();

b

c2itu-81 IR (bar) mmﬁcmﬂm

#include<stdio.h>
#include<conio.h>
#include<graphics.h>

void main()

{

int driver, mode;

driver=DETECT;

mode=0;
initgraph(&driver,&mode,"c:\\tc\\bgi");
bar(100,100,120,200); '
getch();

b



CYTPRITIT )

8-2-

ﬁwmﬁm

CHIATS-¢1 3D IR TR 57 el g

#include<stdio.h>
#include<conio.h>

#include<math.h>
#include<graphics.h>

void main()

{

int driver,mode;

driver=DETECT;

mode=0; :
initgraph(&driver,&mode,"c:\\tc\\bgi");
bar3d(200,100,220, 200,10,1);
getch();
by

-

CEII-L1 IQYS IR caAkI ¢

#include<stdio.h>
#include<conio.h>

#include<math.h> -

#inciude<graphics.h>

void main()

{

int driver,mode;

int shape[12]={0,150,100,50,200,50,300,150, 200,250,100,2503%;
driver=DETECT;

mode=0; .
initgraph(&driver,&mode,"c:\\tc\\bgi");
drawpoly(6,shape);

getch();

' b
- an farnfa srared (Rw) stz oz

#include<stdio.h>
#include<conio.h>
#include<dos.h>
#include<graphics.h>
void main()

int driver,mode;

driver=DETECT;
initgraph(&driver,&mode, "c:\\tc\\bgi");
ellipse(100,100,0,360,80,40);
floodfili(100,100,WHITE);
outtextxy(40,50,"Egg");

getch();

closegraph();

b =

¢



Y cnaifire #ieeTae-2
 cea-vl RS TS B (outtext) @M Gl 8

#include<stdio.h>
#include<conio.h>
#include<math.h>
#include<graphics.h>
void main()
{
int driver,mode;
driver=DETECT,;
mode=0;
initgraph(&driver,&mode,"c:\\tc\\bgi");
outtext("Welcome to Computer Department”);
outtextxy(50,100,"Welcome to Computer Department");
getch();
)

(AT 51 PN TSI ST SEITHR HMT §
#include<stdio.h>
#include<conio.h>
#include<math.h>
#include<graphics.h>
void main()
{
int driver,mode;
driver=DETECT;
mode=0;
initgraph(&driver,&mode,"c:\\tc\\bgi");
setcolor(WHITE); '
circle(320,240,100);
setfilistyle(1,RED);.
floodfill(320,240,WHITE);
setcolor(WHITE);
rectanglie(40,80,600,400);
setfillstyle(1,GREEN);
floodfili(320,240,WHITE);
setcolor(WHITE);
line(38,80,38,479);
setfillstyle(1,GREEN);
floodfill(320,240, WHITE);
getch();
)



fr orarm e : | 24
3.0 B celiafie TiReTTe ICT@ AR 8 AW (e *Wﬁs (Procedure of

saving and loading an image in C) 3

fafeny o Ay Tm TR WA ToTw Wi (Develop) TR R (SrOAFS W FCAGS
ARSI FIZNEE ) SCGHF FFH 8 AR BT W LTS (IS T4} Y32 s geyl TR |
(STSFTIFS IFEE AIFCR T getimage () FIW IR ARFFS G ATAGCH M (F11E F9
T putimage ( ) T 337 2 | 7y getimage ( ) TR 8 putimage ( ) TR A1 = T |
getimage ( ) ¥ 8 AR *Min gwffe Iwe A s @ofars F@w9 (save/copy)
TR & getimage () TR 735S T |
getimage ( ) TG TR0 FaHe 3
getimage (left, top, right, bottom, buf); ‘
(@A, left, top, right '8 bottom FWIER (Fifas faq it vogw Wﬁiﬁv‘i @M B o
I | W1 ‘buf’ 21 =M crewifaa @ weet 3 3 Gre 2 or wings Fetied @3 AR
putimage ( ) ¥t & getimage () TN FRA IR (AT AAfrs @I IS T &0
IABTER AMR SFA (F7C TR & putimage () FIAD I35 T |
putimage () TR TIN5, fFd= 3
putimage (x, y, buf, op);
QA (x, y) T 203 awfices Boea (@Fifass @ gaim W9 Fiwe @ 3o A 2f1fS @re
A emffe T3 | BRfba *Mie 76 w3 ¥ e RfFreea @ " @3 ©f et 3@ 'op' Wa 47 | oy
op' €2 O3 TR SifEr Bra |
Eoa

COPY_PUT 0 g R TR TR e o TR
XOR_PUT o 1 v ga A e g XOR wa anffe 20 |
| OR_PUT 2 emf¥e gaa M IS 2R OR 63 ewffe @ |
AND_PUT 3 aﬁsmmﬁmsﬁANmeﬁf—m;
NOT_PUT 4 FPIge 2R NOT ¥ emf¥e =3 |

B 3 2R 3% ITR WP (T IR 9F WS

(21T ¢ getimage ( ) @ putimage ( ) TN AT I 93 (el e 3

#include <graphics.h>

#include <conio.h>

#include <stdio.h>

#include <dos.h>

void main()

{

int driver,mode,x1,y1,n1,m1,incx,incy;

“unsigned size;



ceianfiie ameeTe-3

void *buf;

driver=DETECT;

mode=0;
initgraph(&driver,&mode,"c:\\tc\\bgi");
x1=getmaxx();
yl=getmaxy();
setcolor(CYAN);
incx=10;incy=10;
circle(10,10,10);
setfillstyle(SOLID_FILL,CYAN);
floodfill(10,10,CYAN);
size=imagesize(0,0,20,20);
buf=malloc(size);
getimage(0,0,20,20,buf);
nl=0;

" m1=0;

for(;;){

putimage(nl,m1,buf, XOR_PUT);
nl=nl+incx;

ml=m2+incy;

if(n1<0){

n1=10;

incx=-incx;

}

if(n1>x1){

nl=x1-10;

incx=incx;

} _

if(lm1<0){

ml=10;

incy=-incy;

}

if(mi>y1){

mli=y1-10;

incy=incy;

) ,
putimage(n1,m1,buf,COPY_PUT);
delay(500);

} .
restorecrtmode();

by



5 oree et v W

3.1 (5B R g ARRST T3 afeFat (Procedure to move text string
~on the screen) 3 '

(@ GG FHTT RIAT @ TN (AF T TR FAISEE & movetext () TR I9TS T |
movetext ( ) TITNT TGO 2 3

movetext (left, top, right, bottom, newleft, newtop);
@A left, top, right, bottom ZHIta (s 7 &=l @36 rectangle area (¥ I T T
T WRF GHABE N TR I 7 TS FANA A | W newleft, newtop TR (1R FHHS I &
AN GG TS 20a | R TP TR S fNERTeR TR newleft @ newtop 7S & |
(GG PR IFHER W W AfaSem @b o FEsdt ¢
#include<stdio.h> A
#include<conio.h>
#include<math.h>
“#include<graphics.h>
#include<dos.h>
void main()
{int x,y;
clrscr();
x=1;
y=1;
for(;:)
{

gotoxy(x,y);
puts("Welcome to CPI");

movetext(x,y,x+20,y+ 1,x+ 1,y+1);
gotoxy(x,y); |
clreol();
X=x+1;
y=y+1;
if(x<59)
Xx=1;
ifly<24)
y=1;
delay(700);
b
~getch();

by



0o e TeTIE-

Vo 4

B} &% wefies ararem s

s TR AifFw e T2 _
Pew]) <f>1Eor aFim wgRieR amffe o, ey, fow @R wwe, 'R, Ba Tenfe
FfITHR ey 0T | .

} 1 afFrEm wRER Few e
# include<graphics.h>

| ~Pixel FF T2

Foe]) SRmB5e B ST (1 'R (i ST SR Y BY WS ey e oifds | @ s
fa efel3 us aofs pixel.

8N (Resolution) I9Ts § Wy _

- Foo]) Tt e RiREES ¢ S A (b PR TRAE (AU IO | AT
BT el ¢ Tem R PICHER TR @reee AR | '

¢| graphics driver 37 G (FUR AIFS AF?
Graphics driver 9¥9 @3 T program 3 graphics card q adapter & A
F (O | R driver STEN ARAS BGI F13CE 7IMFS A |

4| initgraph () TR & A? _
Pews]) fofos wnerbrTe aifes (wwe Afew F9@ &1 initgraph () IR I A |

91 BHS (Text) 8 TR (Graphics) CINTSH T4 SFS Jt?
Text mode 9 BYIA IR Av<= A I,. [FF Graphics W& character 3
graphics image To%2 e &=t T |

v 25rS IR fRoTes SrerbE T e
asfere @B Graphics adapter €3 W MA (Monochrome Adapter), CGA
(Colour Graphics Adapter), VGA (Video Graphics Adapter) Torifa Sy |

51 restorecrtmode () FICH I J?
PRee]) <l (NI® (Te (AT (T SeAafe PGB e SR oK W GIS SRegiem ¥
T @ TN R IR

Yol Wmmmé’n
Peep) anfir tefea o @ &R At aferam e st 7o @ 2@ ofafs it v G
e, s, §HE 8 AT o3fed TR | Redrewm P sk a3 e = @ees s g
8 2Pfed TA | '




1 s aifey

S SR FICCT TN 1024 x 768 97 =E Iy
pEeRD) @I aferw ICT QRPN 1024 x 768 93 W & alfry e wfHoEE oME
RIRTHE IR 1024 5 ¢ wifbwe wa=a 7681 forge 9 w0 |

3% | I3 4ife GUa e Video cure fdisw @4t qm?

TSGR (TG BT A AR DETECT' WICHH W92 I3 T (Rgeemh 7% Video

(TS fagrRe 41 W | 9T RS BRI (U T |
driver = DETECT;
mode = 0;
30 | A 0OfR GO Pty «T FIG © Twrgae vt |
PP el tefzm e line () I I9ES X |
O FIIT & ¢
line (start X, start y, end x, end y);
Bwrza® ¢ line (50, 50, 150, 150)
38 | T8 W1 GHOLID 2 G FAH ¢ Tzt vive |
PE=D) 33 St & circle () TS 9T 7 |
93 TG fAgEet ¢
circle (x, y, radius);
Tarzad 8 circle (400, 200, 100);
S qwmwmcﬁw%mﬂ
) BT SECHE CHHLND ¥ arc ()
aawﬁﬁmﬂz ,
arc (x, y, start, end, radius);
B3 ¢ arc (200, 150, 0. 90, 50);
b | sector () TN AT (Y |

D) Soruan afemns IST Aeww w6 6 fom AHE w o TR W sector () W

GIS W |
G FIWG T ¢

sector (x, y, start, end, x radius, y radius);
Azt ¢ sector (300, 200, 0. 360, 100, 200)

3 cleardevicé () TR IS R
PEeD) aifrs it WSS Fce “Af%i TR W cleardevice () PG %S &7 |
S| delay () T F9F JIQ©S W?

-cmwwwﬁgﬁﬁw(ﬁrﬁmm)mﬁwmwdelay()Wﬁﬂﬁ»‘

RS W |
Twizad ¢ delay (500);



oY cetanfare MeeTEe-3

3 | sound ( ) FINTR TS Ip
PEe) wafl il rgrafirrs wf51E0 Frvraa s1%s o9 F7T8 sound ( ) wiefs w5 T
TArAY 8 sound (100); GBS T P 1oomammmmu
Ro | cprintf ( ) @ cscanf () TR 1w 2
- Hen TIETS ATHAT Wenr T cprintf (1) @3 A AN & cscanf ()
N T T | .
RS | CTCANATS Ao 3t B} Aeww I COOTHD @ TG e |
-Wmﬁr?aw?ﬁm‘sﬁﬂwqwmﬁm getimage ().
Q% TIATH faga s
getimage (left, top, right, bottom, buf); *
R | putimage ( ) TR IIQT € FIAFIG (Y | .
s TS ARAFS (I 3w A BROS i TS I T putimage ( )w*mﬁwrﬂ |
9 TIG T 3
putimage (x, y, but, op);
0 | movetext ( ) TR ey Jtp
PEsD) movetext () T aazia T BB i e @ AN cmwmﬂmmm
TN
ilhaacd s
S AR celiatR eTarE TS S

CEEREn) 5.0 72 SRy 539 |

1w YPrenRe R o o
CEEERR) 5.0.5 7 SuRA BIY |

© | 2B A GRS NS © e B 37 |
R »-> T Swew 539 |

81 ellipse () s fillellipse () WWWW n

EEERTE) > < ~¢ s vy

¢! setcolor ( ) © setbkcolor ( )WW’WC’NI

3 5.9 T SRR 78 |

b drawpoly () ¢ fillpoly () T T 14T M |

TR » o 7 SR 989

Q1 cprintf () 8 cscanf () FCNT TIER Bogy 39 |

3.8 7R NN §39 |
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.0 €3t (Introduction) s

mewﬁaﬁﬁmﬁﬁaﬁmﬁwﬁawmﬁm,n@m,m%a«m

s fofey wom TeHfbe e wm o T ) Hiody S $EBRMY enaE oRn Bty

zmm@niﬂwmm,miﬁm%ﬁmw,ﬁﬁmmmﬁmmw

Wﬁmcti@ﬁﬁ¢m@@ﬂwmomlwﬁ-m@’mmﬁﬁamcmm-ﬂ

fetbaem, We e AR cenam (- W B Cof, fabr, fofSe (Video) TBFH wae fom

W (T, TOETR 477 e T gemm T ISBHD caam WEOIGE | BIIGNS
fox araf, A @ s woiem, fofos cre fRdtad Tonfr STHRHD e wen Su T

SN e TOBIG (@Nam 7691 & C ©1¥™ ROM BIOS 167 a9z 341 T8 | ROM BIOS

ST & THRIG TR (Interrupt number) STaTeH 1 |

C ST ROM BIOS (TR &7 int86 ( ) TIe= PIF I T |

frey fafe TS AR @ I7@® ROM BIOS At waf wiffr S ot 2 5

vDU
17 - Equipment list
18 - Memo'ry information
19 0~ 18 Disk services
21 86/88 Device/Memory
22 0-2 Keyboard
23 0-2 Printer
25 - Boot strap service
26 0-6 Time

i



fir e cenam 3SBHAGE o | °e
3.0.5 @t gEHfEfbertz (Program utilities in C) ¢
f5r e <g 9T e TEHAeTz == ¢ o
Pt G wide e 3 Fieome e iR e (v biosmemory ( )‘ﬂ‘k‘ﬁ'W’&l
TR ¢
int mem-size;

mem-size-biosmemory ( );
ToraTe TATALER W FEBTE RAM capacity 1 783 28 |
- PrebtE 3PS % (33 Tt 8 IEGIE Ry TFRATS, fob fsisttels &0 biosequip ()
P IR 9 T | biosequip ( ) FILWFI T <bios. h> (XEF TR include IS T |
Ff=rEBicas ffey equipment @3 ®AIRRT ROM 47 2 byte a2 «eTIE encoded AT |
Tz ¢
unsigned info;
info = biosequip ( );
ORI COBTTOTALZI MY FTHIR Ay TFROTNCEY S Tl 0T |
Tewn TS T & @@ F ¢ TCGTR RAFT (FH T A FAAG FET A 690
error message (W | (T3(- : ‘
‘Printer out of paper’, ‘Drive not ready’, ‘Data error’, ‘Invalid disk change’, 'Write
protect’ 3onf | (@fg ARGER W IR IW GIR TGSWIR error Lo (7 I I |

harderr (handler ( ));
_harderr (handler ());
hardresume (code);
_hardresume (code);
hardretn (code);
_hardretn (code); T=nf# |

BTG e FICATIE <dos. h> (FOR ¥R declare T WIR |

fox a1 3 foF QTS (AT (1 g 4w 31 1 qUEA 399 & absread () TN IJIRN
91 T | absread ( ) TR T4yCw % @z wiza A1 o3k IR 7 702 A2 o ¢ign 7w s
3% 391 19 | absread ( ) FILWG <dos.h> @ER T2 oFaR o9 W |

absread ( )W&WW%"I%

absread (drive, numsects, sectnum, buf);
QRN 'drive’ =0 foTH (¥ GI3S 20© 9] read 91 TR O A T4, 'numsects’ T @ (13K

T fav o TR ©1F I aﬁa'buf'{ﬁmimﬁmmﬁmg@@m:{qmmm:



0l ceanfaie #mestEei-3

A 0

B 1

C 2

D 3

E 4 |
- BfeE ¢ fow gr3ren ST i

ammmmxwmmmwwmmwmosdisk () F= JITT
3 T | biosdisk ( )marmﬁewﬁam%mﬁmmmmﬁmawm| biosdisk ( )
TR T8 F1E I8 & <bios. h> TR FEE include 39T 7T |

biosdisk ( ) FIeTa TG fagaet 3

biosdisk (cmd, drive, head, track, sector, nsects, buf);
S

biosdisk (4, 0,.0, 0, 0, 2, buf); ,
@mmmmm@owﬁyﬁmm 0 YA TR 0 93 E733 0 (A T35 9Tar vy
% 3w Buffer @3 Tt sierwat Fra | -

1.5 DGR THEE RS TR T T B 58 TR RS (Principle

of detecting a function key with software interrupt) s

TRCGMNT WG AFOFS TG (Interrupt) Friyed s wbema THRB (Software
Interrupt) | woRfMte THmE T @I 9w B A TRLFACIRAE S TS oS IF
IR O] (I IS BACS 4] B |

C TRETE THRIT ot oy 1w 3319 w57 ROM BIOS 15 39z1e 341 0 | ROM BIOS
wﬁaazm«amﬁ?ﬂﬁ@@mmmmmwmﬁmw:mﬁ@«mmwm|
' ameﬂmﬁfwammsamea@mwamw
frafFes 1% mzwf wiem vzm w9 @ T <bios.hs (XTI IR0 fowid w21 wieg | 7a ¢

bioskey (c¢md); '
. bios_keybrd (emd); :

cmd @ T SR o7 3 (0,1,2) TS 4 | B cmd 9% T 8 9 TTRE TN S

€

_ KEYBRD _ READ

_ KEYBRD _ READY 1

_ KEYBRD __ SHIFTSTATUS
' ofe 3




fr e cenam Eebfbe o 9

- cmd 9] T 0 A FATE (AT press I oS F @3 T @3 gE 16 bit @3 @3B wxy
Cofd 28 1 297 8 bit @ ASCII FIFBIE T AT W 7S 8 bit @ B =fFT @3 T A | cmd
93 AW 1 A (W R presswmﬁWWﬂ%(Chek)mlmﬂ??rpresswm non-
zero' WA fABIF IE B ‘zero' W HGW 34 |

cmd 93 TR 2 T { @ (A K16 R (Shift key) 93 SBIBRT AR 7T |
B o 93 BB Sifer fagme ¢

Right shift

Left shift

CTRL

ALT

SCROLL lock on
NUM Lock on
CAPS Lock on
INS on

Nojin|bhjlwiNn(= O

J @R I B T A g g

#include<stdio.h>
#include<conio.h>
#include<bios.h>
#include<ctype.h>

#define RIGHT 0x01 ’ .
#define LEFT 0x02 :
#define CTRL 0x04

#define ALT Ox08

int main()

{

int key, modifiers;

- clrser();
‘while(_bios_keybrd(_KEYBRD_READY)==0);
key=_bios_keybrd(_KEYBRD_READ);
modifiers=_bios_keybrd(_KEYBRD_SHIFTSTATUS);
if(modifiers)

{ ‘
printf("["); ,
if(modifiers & RIGHT)
printf("RIGHT");
if(modifiers & LEFT)
printf("LEFT");



o cNafae mmestae-g

if(modifiers & CTRL)
printf("CTRL");
if(modifiers & ALT)
printf("ALT");
printf("]");
b
if(isalnum(key & 0xff))
printf("%c\n" key);
else

* printf("%#02x\n" key);
getch();
return Q;

}
.2 i et P B13wtaw I9w (Use of system timer in C)

C S FBt I¥WW (Current) 91 &HR @ gettime ( ) TN TR A T} | 93
TG <dos.h> o= w13 foenzs w1 @iz |

gettime () W 93 TIG st ¢

gettime (structime t); _
A "time' 2 =¥ e @3 B o 't 2 time' W [rwviaR cofma |
C Srma od fewizngs time e BresRGa T el ¢

struct time

{unsigned char ti-hour;

unsigned char ti-min;

unsigned char ti-sec;

3
frafafs et saTe S it Brw wt T |

#include<stdio.h>

#include<conio.h>

#include<dos.h>

void main()

{

struct time t;

clrser();

while(!kbhit())

{

gettime(&t);
gotoxy(50,30);
printf("Current time is:%2d:%2d :%Zd",t.ti_hour,t.ti_min,t.ti_sec);
} A

getch();

}

<
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.9 1 S WT Bz o et (Creation of mouse pointer in C)
mﬁwiﬁwiﬁwﬁﬁm(GUI)Wwaast%wf‘s@wqﬁmﬁm,mqwm
mas%ﬁmw@mﬁ?mmmm@mm(menu)mmﬁmawwww
T 1 IR C S A (e srow sl wafs gy |
A cenafiie @7 o e ey frmeten 2o 3 .
-wmwﬂ%’aintes()mmaaaﬁm%moxawmmn
—Wmmmmlmmmmﬁﬁﬂtﬁloaddriver()l
ammmmmmﬁ@w@ﬁmmwmwﬁmﬁwﬁ%mwmi
W@ﬁmﬁwmwmmﬁ{wmmmmnﬁmmw 3BRE W
AfSHTIR B At z

L - L
0 Load mouse driver .
33h 1 Show mouse pointer
33h 2 Hide mouse pointer
3

Return value on BX register
1 left button is pressed
1 1 Right button is pressed
2 1 Middle button is pressed

ofet 8
TE ATHB © T AN S S N R
mmmemmmmwﬁgﬁmmmmqmm|
= loaddriver (1) e S 0 e W e foeiE @RS @S we T |
- xﬂ?n‘@Showmouse()maﬁﬂﬂ?ﬁmwmlmmmwmﬁam
T3 AT |

Showmouse ()

{

union REGS i, o;
i.x.ax =1;

int86 (Ox33, & i, & 0)
} .



80 cenanfiie AR TIe-Q

— B ATTOIER T TR T MousePos () AT Pigl fowiz war Tz A st 8
MousePos ()

{

union REGS i, o;

i. X.ax = 3; ‘
int86 (Ox33; &i, &o);
button = 0.x.bx;

X = 0.X.CX;
y = o.x.dx;
y .

Ax @EBla AT Twe 3 fdmd T Bx Q@PBIA WA BRI FBIOPT Sfew I Bx
ferBiTaa @ew 35 @3 T 1 T 331 TMA (¥, TOEE left B Press T TACR | T8I &Sl T
SBITBIT #1311 91 T | IO AT Lo '@ AT THBIER SREA TR C cealla oot 3

#include<stdio.h> '
. #include<stdlib.h>

#include<conio.h>

#include<dos.h>

#include<graphics.h>

#define EXITGRAPH closegraph()

#define NOMOUSE  printf("Mouse Error"); exit(1)

#define LOADGRAPH initgraph(&driver,&mode,"c:\\tc\\bgi")

int x,y,button; '

LoadDriver()

{

union REGS i,0;

i.x.ax=0;

int86(0x33,&i,&0);

return(o.x.ax);

}

ShowMouse()

{
_union REGS i,0;

i.x.ax=1;

int86(0x33,&i,&0);

}

MousePos()

{

union REGS i,0;
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1 oER e TEHEw o8

i.x.ax=3;
int86(0x33,&i &o),
button=0.x.bx;
X=0.X.CX; -
y=o0.x.dx;
void main()
{int driver,mode;
driver=DETECT,;
LOADGRAPH;
if(LoadDriver()==0)
{
EXITGRAPH;
NOMOUSE;
}
ShowMouse();
printf("Enter any key to exit\n");
while(!kbhit())
{
MousePos();
gotoxy(20,30); -
printf("Position of mouse pointer(X, Y) is: %03d %03d",x,y);
if((button & 1)==1)
{
~gotoxy(20, 30);
printf("\nButton is pressed"), )
} Q S
y .
}

3.8 ¥ (e GHD 8 AV a7fT 4% (Procedure of showing text
and numeric values in graphics mode)

s (T (@ GFG 8 FRE (numeric value) (P TEAT AFH ¥, ﬁﬂﬁﬁeﬁm@fﬂ
W@mﬁﬁmﬁﬂputtext( ) PG QS T | WA (@I GG I TS AW6R
TR W (@I I &iea &) outtextxy () TR TR 41 2 | ‘

outtext () 8 outtextxy ( ) T TG Fgs

outtext ("Text String");
outtextxy(x, y, String);
BoEIS BT TG CFEE "Text String” A "String” 2T G1% (GG T A T T &t TS B1R |

wﬁa—%mmmm(x y)ﬁfﬁzﬁmﬁmmmmmmwma
FACS BIZ
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WA ¢

outtext ("Welcome to computer department");

outtextxy (50, 100, welcome to computer department);
BTG 3T TARACH &) XA R "Welcome to computer department” G3% gwf¥e 2@ |
WS W TARACR R W7 FR (50, 100) A "Welcome to computer

department” GG gwi*fe 22 |

e @fB cenarmcaa T anfrs caTe G e @t orane = |

#include<stdio.h>

#include<conio.h>

#include<math.h>

#include<graphics.h>

void main()

{

int driver,mode;

driver=DETECT;

mode=0;

initgraph(&driver,&mode,"c:\\tc\\bgi");
outtext("Welcome to Computer Department”):
outtextxy(50,100,"Welcome to Computer Department");
getch();

} .

2.¢ B e wRees e %S (Procedure of moving object in C) ¢

(P SAGIE B FR (@ 78 T geree (Moving) ¥ & putimage ( )
IR TIT6 g ¢
putimage (x, y, buf, op);

QTTA (X, y)mﬁmmmmmmq@msﬁwbuf'ﬁmw
(PR WA 'op' T OF (IR WH T A Bo7 2ffBa oim T @ oAb T RFroSE @
@R @l fAdad a3 |

Wz

putimage (10, 10, buf, copy-put);

ARG (GOBIACHT I 'buf' T s WMEET <A @I ST wW6T FEw (10,
10) g siferna e 2RfS gag ewfife 21 |

maﬁcmﬁmmmwaﬁmmmwmmm|

<3
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#include<stdio.h>

#include<conio.h>

#include<graphics.h>

#define ignored O

int midx, midy, right,bottom;

void rec(int left, int top, int right, int bottom, int color);
void main() )
{

int driver,mode;

driver=DETECT,;

modé=0;

int left,top,color,ch;
initgraph(&driver,&mode,"c:\\tc\\bgi");

- printf("Press Esc to exit");

‘midx=getmaxx()/2;

midy=getmaxy()/2;

left=midx+100; top=midy+100;

right=midx-100; bottom=midy-100;
setlinestyle(SOLID_LINE,ignored, THICK_WIDTH);
rec(left,top,right,bottom, 3);

do
{
ch=getch();
" if(ch==80) ' )
{ .

rec(left,top,right,bottom,0);
left=left;top=top+1;right=right; bottom=bottom+1;
rec(left,top, right,bottom, 3);

y «

if(ch==72)

{ |

rec(left,top,right,bottom,0);
left=left;top=top-1;right=right;bottom=bottom-1;
rec(left,top,right,bottom,3);

.

89



88 | . conafiie eeTaE-o ‘ ¥
}
if(ch==75)
{
rec(left,top,right,bottom,O);
Ieft=left-1;top=top;right=right—1;bottom=bottom;
rec(left,top,right,bottom,3);
D
if(ch==77)
{ .
rec(left,top,right,bott()m,O);
left=|eft+i;top=-top;right=right+1'; bottom=bottom;
rec(left,top_,right,bottom,B);
} |
Ywhile(ch!=27);
getch();
} ,
void rec(int left, int top, int right, ¥nt bottom, int color)
{
setcolor(color);
rectangle(left,top,right,bottom);
}

R B e e wRees e el (Procedure of creating 3D
object in C)

ﬁmﬁmmwﬁawﬁﬁa%ﬁammeﬂmwwwm 5T 8 3
e mwwm»mw&mwmcmmm
famfe® SRed (3D Object) tofiw it camm

#include<stdio.h>

#include<conio.h>

#include<math.h>

#include<dos.h>

#include<graphics.h>

.

#include<iostream.h> ‘ ‘.
void main()

{
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int driver,mode;

int ix,iy,rix1,rix2, rix3,rix4,riyi, riy2, r1y3 r1y4
int rex1 r2x2 r2x3,r2x4,r2y.l, r2y2, r2y3 r2y4

int poly[8]3
dnver.—DE_TECT;
mode=0;

1

initgraph(&driver,&mode,"c:\\tc\\bgi");
ix=20'iy—20'r1x1—100'r1y1 100;r1x2=100;
rly2=200;r1x3=20;r1y3= 200;r1x4=200, r1y4 100

r2x1=rix1+ix; r2yl= r1y1+|y,
r2x2=rix2+ix; r2y2=rly2+iy;
r2x3=rix3+ix; r2y3¥r1y3+iy;
2x4=rix4+ix; r2y4=r1y.4+iy;

poly[0]=r1x1} Poly[1]=r1y1;
poly[2]=r2x1; poly[3]=r2y1;
poly[4]=r2x4; poly[5]=r2y4;
poly[§]=r1x4; poly[7]=r1yﬂ;
setcolor(2);

setfillstyle(1,2);

l\
.
-

filipoly(4,poly);drawpoly(4,poly):

poly[0]=rix1; poly[1]=r1y1;
poly[2]=r1x2; poly[3]=r1y2;
poly[4]=r2x2; poly[5]=r2y2:
poly[6]=r2x1; poly[7]=r2y1;
setcolor(4);

setfilistyle(1,4);

fillpoly(4,po|y);drawpo}y(4,poly);

poly[0]=r2x1; poly[1]=r2y1;
poly[2]=r2x2; poly[3]=r2y2;
poly[4]=r2x3; poty[5]=r2y3;
poly[6]=r2x4; poly[7]=r2y4:
setcollor(14); ,
setfillstyle(1,14);

-

fillpoly(4,poly); drawpoly(4 poly);

getch();
}
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a3 Aot WESTHWR T4 "Programming Language-2" B 4T TR 9T 93D

A TSI CofE el 8
#include<stdio.h>
#include<conio.h>
#include<dos.h>
#include<graphics.h>
void main()
{
inti;
int driver,mode;
driver=DETECT;
initgraph(&driver,&mode,"c:\\tc\\bgi");
i=1;
do

A

outtextxy(280+i,80+i,"Programming Language-2"j;
setcolor(i);
rectangle(270+i,40+1,470+i,140+);
delay(100);
cleardevice();
i++;
if(i==100)
i=1;
Ywhile(!kbhit());
getch();
closegraph();
N .
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G TSR CFTR T 5 T W (moving ball) & =1 B caniar s

#include<stdio.h>

#include<conio.h>

#include<graphics.h>

#define left 0

#define top 0

#define right 400

#define bottom 349

#define radius 20

void main()

{

int driver,mode;

int x,y,dx,dy,oldx,oldy;

unsigned char ballbuf[2000];
driver=DETECT;

mode=0;
initgraph(&driver,&mode,"c:\\tc\\bgi");
rectangle(left,top,right,bottom);
x=left+radius+10;

y=top+radius+10;

setcolor(LIGHTGREEN),
setfillstyle(SOLID_FILL, LIGHTGREEN),
circle(x,y,radius);
floodfill(x,y,LIGHTGREEN);
getimage(x-radius,y-radius,x+radius,y+radius,ballbuf);
dx=2; dy=2;

while(tkbhit())

{

putimage(x-radius,y-radius, ballbuf COPY_PUT);
oldx=x; oldy=y;

x=x+dx; y=y+dy;
if(x<=left+radius+2}|x>=right-radius-2)
dx=-dx;

if(y<=top+radius+2| ly>=bottom-radius-2)
dy=-dy;

putimage(oldx-radius,oldy-radius, baIIbuf XOR_PUT);
}

getch();

Y
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_harderr (handler ( ) );
hardresume (code);
_hardresume (code);

hardretn (code);
_hardretn (code); ¥%ifa |
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©.> TFoeMa fRa$T (Software Evolution) 3
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T | TS G B GWR GHCAAGA RaSa 475 €T ooy TR | €IP1STA T0R 8
- (af*m =AeT@E (Machine language)
- QTR ﬁﬁi@w@ (Assembly language)
- 2ffe%a s eianfie (Procedure oriented programming)
- WRED WS (g kObcht oriented programing).

Machine language

Assembly language

Procedure oriented programming

Object oriented programming
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- OF AT TR T TS (e oW $ReTR (T 9IRS A )
- @ S (A T T SEEIE Afels TG «aR (NI SEs TEeE ARER gl
o wefeE |



@R : caneifag ciicetas-
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Global data
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ey ; , el ATRGTIE- | .
o0 SRUEE WRETET e a7 fifeg SR (Terms used in OOP-Object,

Class, Data abstraction, Encapsulation, Inheritance,
Polymorphism, Message Passing and Dynamic Binding) 8

wqrEs (Object) s SATEF TACS GRS (I IFLF JHW | (- W, 73, A, oAfErE, e,
mm-lefﬁsﬁmﬁmwmmq (Common)mmw%;‘gﬁwhﬁm@ ANF TR
M 4% SRTEEE S AP ST (ATF S T A | 7’

S@EE SEAEeee (@it (O0P) |l (% 1 (Class) @ 3T (SfEae (Variable) e
srerarE @ b STes (Object) T XA | ' ‘

ST @ AW, W@ e Student N (PR Class AE ©@ @ Class @ TFIA©
cofaraerz (Name, roll, session, GPA Zeyifn) @& Q3G SATES |- : '
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ceeen 22T @ F (Class) fotea 3=Ts T | o7 3 PO S 4T A GFIF TATB

CAEe 9 T | - Student =193 S Studentl, Student2, Student3, ---, StudentN
AT TGRS Ffeosst Caret T 3 .
~ Student, Studentl, Student2, Student3, ---, StudentN;

QT3 SRCECTE o1 QqR TR e fAfemem fafSqend e I | faty Studentl
AT SRS T B fRArers IR (I ¥

Student1 | Student!
' GetD
etData ( )7 Data:
Data: | Name
Name ' Roll
Roll Session
| Session
Display () Functions :
GetData () _
Display ()
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SRS SRACDe @iy _ " ea

P (Class) § FARISIA F9 (Class) T8 U2 (AEE IOSTN SACHCIT IN(TS AW | (TAN-
MR qfs 01 Rest e e, ifee, B, e, TR o @ FIoW @F a3 wwre
(Object) | SRTEE ARACHT (i @3 CFT@S I 938 Y I TR | IER F7 (Class) TR 9F
€I ZTER fCrEs Oibt B1R7 A0S 99 Qe A1 (TR @ A kT SRCE A | @fS e
B3 T DR W I I@ | 4B FOT B OB BRCE D (SR a2 &
CSRTAIAGTENE qTFHT (Acceds) T T FOGE TN A | ATAGH SEAR (AT (1 FIH
AR 31 T | (AT OF I GIMES FT AICS MR | 4TS 0 T (I IO (I AfTET gyt
e Tow (FIF (AT (@I IT I (FIF (AT FILR 1 W |

chmmwdassa?fewaaﬂa@mmﬁc@wiwaﬁﬁ%aﬁ{ ) oW
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Student AN GI TR FIOR FIVH A T 8 .

class Student /
» | |
private : / / private accessibility mode
long Roll ;
char Name [20] ;
float Marks ;

public : / / public accessibility mode
void GetData ()

{
~/ / Function Body:-

b

void Display ()
{.
/ / Function Body
b

b / / End of class Decleration v
ARG (Inheritance) 3 3@ Inheritance =3 2 “Teafe@ e “newt 1" (@I 3G

(AT S NG AW GFZ I AWM IR O g aiest IR IR @RIT e T | B3 a3
(et fAge, s RfFe 9R 9T I 9FIEIR JIZ© (T (@RI I class THH FE Lo 7 @ 418

B oz aam 91 e RIS | 4TS W @ 475 BT (IO O SR AT A ST

&4ZA QTS S AT | TACHS NAACOS (AN A&fSres aFb! FI7 LTSN SMEFH! F97 F inherit

% TR W% feraee TN  (inheritance) I |

A-2-2BIeY

Wwﬁmﬁs@mﬁ 9 CFCE TIF (FW P S @I0 I @3 @3 A 9Ilfee &y
(attribute, behaviours) ARG I@ B9 UG FHHE fEades F51 (Derived class) R
(AT FM (AT (AMB) TFCRRT F41 2R ©IF (37 F1 (Base class) I |
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Tie Studentmmmmmm Resultwﬁmhmmaw
(I 25—
class Student
{
private :
long Roli ;
protected :
char Name [20] ;
public :
void GetData () ;
void Display () ;
Y
class Result : public Student
private :
float Marks
public :
void Getmarks () ;
void Showmarks () ;
}i
qUFLE Result FITR TG &IF T3 3
class Resuit
{
private :
float Marks ;
protected : ,
char Name [20] ; // Inherited from Student Class
public :
void GetData (); // Inherited from Student Class
void Display () ; // Inherited from Student Class
void Getmarks () ;
void showMarks () ;
S
5! SRR (Data Abstraction) ¢ ©B1 WRSEIFN SREH SREEDS @i «z 93
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mwﬁmmwwwwm—maccesswmm ARP FT 8 TG WFRIGII-
@3 WM @I IIW OR O Abstract Data Type (ADT) it @ “fafs | 213 cre By
femn2ee fofé s Data Abstraction @%@® 2@ 1 Multi Module #wik Be5m Abstract Ot

G113 eS8 9T ARG |

LY
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&R I’ (Dynamic binding) : wiRwfe wd Rdwie | B 2fee aiferary -
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languages) 3

RS WD (lifie iketre T f{FR W enafie mretiee @R A IS SRUed
SRACTE GFAMGR FA AN (PN ST WG WRECHT (i RetEs I 2T |
E WRAETE (afie ReTIeR ¥ 3fBiete TR- $ (Class), W3 (Object),
3RRW (Inheritance) @ ARmafFom T | BRfe aPEFTg SewEE SRETEE @i

QTSR Siferast st 8

- =53 (Small Talk)

- P4+ (C++) .

- Bt =@ (Turbo Pascal)

- Q2R 53 (Hyper Talk)

- &Sl (Java)

- e @@ (Visual Basic)

- fogars F1++ (Visual C++)

- fowEm® @++ (Visual J++) Topfn |

™53 (Small talk) ¢ Small Talk Z& A @4w OOP language | 590 @ IR
"Xerox palo Alto Research Center” @3 %R faw “Alan Kay” Small Talk =ifawi&
I | TS (I Text 7413 & Keyboard @22 s 77 ICEI &1 mouse IITE 4 TS |
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43R C Ol AT oF 26T IR T S5b© AT TS 4T SAF T 2T 1K W 14+ (C++) 1 ats
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Wq@aﬁhﬁm@mwﬁw,mmcmﬁamwmmﬁﬂmam
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s T | TE G IATOIE e wetafbe Fev T wrel (eliaT W SfEhTa freat Wttty
ﬁﬁmwmmuwmﬂﬁwmewéem ST (WWW) 2TfEa e s
@3B S | T THECH 6 e i @7 SRSt 3R A AR TSR THETOS SEIGH
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fogam P, R B+, g™ @+ (Visual basic, Visual C++, Visual J++) s fogm
@%,Fmﬂﬁﬁ++,f@mﬁm++mnmaﬁﬁ,ﬁ++ G2 TSt (AR TRGTATeR fogmm SR | SRues
SRS (R FHRITETI amsﬁw@mmﬁﬂ@mmww@ﬂmm@mmmmw&
memmwwmlwmwmﬁmammqﬁmu

©.¢ SATHB SREEDE i @ H4-sefRet (Benifits and drawbacks of
- O0P) 3
s SREEse @ik @3 IRe (Benifits of OOP) 3 coiamw foezam @3 o
Wﬁmwmwﬁwﬁmﬁmﬁammqﬁmmmmwwwmq
w,wm»,wwﬁmw@mw@mﬁmwmnmumwﬁmﬁmmﬁ:
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S - s SRETT ceefi _ vo
AP €49 @A @ ceienfie fAery ©ibt 5i2s tofd St @R Gre ( (¥ AT object

BISEER T R

AT 9FE (AN G ©6T BIEL79 object W 9 418 932 9% object F fog
f—a?mwwml

3 *mafsrs Multiple ransrmaﬁvﬁm congty foend 3 T

%% Networking program 49 ?ﬂ%&ﬂeﬂﬁmml

celer™ (51552 ¢ foaifiie a1 37zw O (AR SBTSIZT 7 93

(ENATHR TR (@ (IS 3 AESTS (AT TFwal, 2Afada, #f3dq, sfares s 72 |

Wwﬁmﬁw iR @7 R4t (Drawbacks of OOP) ¢ a3 fofge Frbw feeR S=ues-
SRR oaRie-aa T g (18 ¢ ST SIS WU (iR % g S IR | G-

- T SRETET (@3 Te wRres ARACET ceiifie rwfe wed wHfEe |

ST SRETET (B5e, Tt (NENGT oS (gt wie |
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sferafrem wdie Bizmfe azfe aamc&fmwmawwmmﬂcmwmﬁm
RS FICS TA, T ATIPR B3N @ |

0. SIS SWRETET (ehaifie «7 I7EF (Application of OOP) s

wATEs WRECDE (iafie wE e e | e fofew @R T AN 9 (@ G R |
R @ TP TA PR T @ @i @3 5ifEm e @3 e @ft Ao e aF
(et <rafs | FREBR Brbe aue (@ CFa (V3 (T JA0S3 WA ciaifig aawmﬁii
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e Bizw By feazmw ovm
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AT TieeTIS FCS T2 :
pEed) WWWWWWW’TW (0,1) 3=z ¥t Ao (Instruction) e
(T TENT BN JW, ©I2 (W FpeTIe (Machine language) |
QTR FRSTAS FF N7
PEed) frerw e 7w 1 G (ADD, SUB, MUL, DIV, LOAD, MOV, MVI, JMP,
INZ, INC T7fi) 92K 03 (7 ST (1™ J61 T T ONF TR aleatae (Assembly
language) I | (TTH- MASM, TASM Twifir |
2l wfivarde e s  @Rim? :
pEeD) =2 e sieetwE G 3 COBOL, ForTran, BASIC, ciwﬁwwmcm
et 91 W OT FIFHI A1 ATy SREATHT (enam 70 | |
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T2 B9 (Hyper Talk)

fee@me cafr® (Visual Basic)
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3 Overview of C++ 08

>
R d

8.0 gf¥Ft ¢ TR (Introduction & History of C++)3 )

Y]

I G SRR T 3R o TS e COTSRPIIRRT (T ROTATH! A a2 Farew o 2o 1 | By

(R R, °R (D 49 M Apple et PC ¢8 Mac 0S, DOS, Windows, Linux s seimafe’
by (e g @ R WAL PP SR Borh cafiem genaty e =@ B i | B B

TOGTE IT TG (AN (T J0IR WA (I (AR APRGTATS o1 T | Embeded system (I3 WG I -
Wi Fbw, afew @y, Client/server oo, @ & coram, TIBT TP, FBenfe, ©idam,
<% wizar Tepf ffeg wrwa cenm vt 7w B o Y CTHC HATOI TR W, (N @S
G T & 1 AT <raR T o | foeg Bt ek % g I o8 T T oA CTrERS TS
forca 1 @z g o et o1t | - IR cena 3 3 Ty 7w AT (camw 1,00,000 R 2eRN) IR
mimmﬁrwﬁmmcm%wmﬁqm'mmwﬁ%ﬁ:ﬁwmmm
+ oA | @1 FI0S et (@ e ) Structured 91 Procedural Programming’ “%f® SR 331 21 |
SR 42 TS IS Data abstraction 1 T, G (el 35 XA (o101 74 G5 s o worm
7Rl AW A | Sdbo ANA Bell Laboratories €% a3 eI Ffet S Fa Bjarne stroustrup @
mf&s@wwﬂamrwfﬁsﬁmamﬁrmﬁ:ﬁmmmﬂmmW|&gai
FHRGTACT! COTSTIA Fa1a 73l Fofey cefalifive AyeetaTer ARfie SommeEy o TN syntax (SR A I
1 AT AR @ﬁmmz@m@ﬁwmmmaﬁmmﬁf{mwmmmai
PN TRSTIE @7 IWE | (@992 'Simula 67 (2@ 1 Object Oriented Programming «a {1,
ADA 7 generic 93 4B Q@1 IR Template oA Toifi | s @oig T (T oo FReTIe

(ETS™ 371 T ORI I 7H C with Classes. N E : :
S5b0 TR ST TN «B ARETAE! BT ATET 3 (TR T2 TN T | Y b0 AT TR T
BT e AT&T 3 R0 (2T (BTSSR &) 9% < 2 1 @ TR C with Class St Rick
Mascitti ~RTSs S0 a0 C+-+. 43 TSI (R IS T 9T, C (ST increment S5
R C with Classes RSS! T C 933 increment S5 | SR AW @A CF+, °
| CH+ @7 OTB FBIOR TORT T dvbyl AT Fere [T Hewlett-Packard @3 Bt
X3]16 =X ANST @Bt Sfufd 1w 472, X3316 =B ¥ ByrorE 2o/ 903 35$3 e TR WA @
ISO' 3 C++ FBISIS e T& 41 71 | Sod¢ A I SBISTE HI T IS IR (Al T | IETIH
(CH+ 9% @ ANSI STIST frdRe ¥ qER (R BISE (M (4 (TS R Q@ S R
FERAR e m wAZe F A onfy W oS wel Borland- @3 Rdl s et
IR Ts I3 4 IR | ARl BB MRFAT Ry wivem 377 @ ot WF3 3O
Mac OS, DOS f&e3t Linux 9-8 F=ii%e 3 st 15k |
TR I SR CGTeeTIoNg #iReTHe AT C++ TR A | (g Apple @2 Mac
OS & PC A-Windows 47 3EWR RORTITT GFHSI St C4++ T8 @11 | @=%1 Unix 1 Linux
9R Windows 97 Sfeeige =3@A C++ @ ¢onait |



i+ cananfiie | U

8:3 wed WRtPe cainifie e P+ a3 hﬁ?}ﬂ‘{{ (Features of C++
as OOP) 3 ) . .

Z

P4+ (c++),mmwﬁof@$wmwmm, AT 8 Al Sy
wﬁwﬁmcﬁmﬁamwm|ww§wmcmﬁammmmmﬁﬁ%®awﬁmw
cianfie @3 Aot SRTEE SRR e «a I TSR (PR (B A1 FregeriR Fres
cenafiie TReTaTeR Mg R | O1R B+ TR TS TR, GibIaS b, Shsfiem
ﬁm,ﬁm‘mﬂﬁﬁw%ﬁ%emwmmamqﬁmmmmw@WﬁcmNﬁw
TR R | O P+ cenanfiie AmReweE AT TRIA IR @ IO o T AR
cafie @3 @feg WP Bt @ .agd AR T wfefie TR | SEE AT
cmﬁ:fﬁmﬁ++(c++)@mmﬁmwmwms ’ ‘

- ¥ (Class) _ ’ ‘
-~ SRS (Object)
~ ZRfAB (Inheritance)
- TIB! SR (Data abstraction)

- 51 2¥f (Data hiding)

~ NPT (Encapsulation)

- siferfirem (Polymorphism)

~ IR AR (Dynamic binding)

- TS AN (Message passing)

~ P SO (Function overloading)

~ WM GORENf (Operator overloading)
~ IS IS (Garbage collection) @

~ wwerd AMRER (Object library) Temife |

B.3 i+ cawmva?m (Structure of C++ program) s
" Bt et G BRI fAgm Hs) ‘

L - Include Files j
LClass Declarationj

lﬂember Functions Deﬁnmcﬂ

[__main Function () ]

5 s B+ cenam HrestR




Q0 cenatifre ameetaE-2

ARSI &Sl fi++ (AW TARS SR W AME | TeaTe Tk 3
- Include files
- Class declaration
~ Member function definitions
- main function ( ).
@ 9¢=@ Include files '8 main function () IR ITAS FYR T4 g A tofd w1 7w |
9 'Include files' S TGN (FGR TIZTFTZ (<iostream.h>, <conio.h> Te7fH)
feraR e T 1 'Class declaration' ST TUR (SN &) LEEAT @& I 9fEa F

" (Class) creen w31 781 &fefs @ feww ‘private’, 'public’ @ protected' Ser drarea

v

cefataae @ TR (Y FA g7 | 'Member function definitions' ST (SN (GRS FH A

© g R e iER (Define) 91 &1 'main Function' St &S wom

wEE (Object) C(XrEe Wigra B SRTSIT W B FOR TN I (Call) I 77 |

SRS main () T ST ST ARER T ¢ 3BER fEwiRT Wewrgg 8 I (Call) I X |

- clrscr () PR*W, getch () T4 Fefr | By @, B (C) wrrm A Fad orr ¢ afef
(T @3B main () FIRHAF ACF QR main () PICF (AP N (7417 oF @1
FO 3 '
Aty @3 B4+ (C++) cenatz Taie (AT 2= ¢

# include < iostream.h>
Include Files # include <conio.h>

class add
{ private : . :
int numberl, number2, result; | Class declaration
public : :
void sum ();
3
/—voidaddf:sum()A ; .
{ o
cout << "Enter the value of numberi and number2 :" '
Member Function Definition cin >> numberl >> number2;
result = numberl + number2;
cout <<"Summation is =" <<result;
_}
void main () Y
{ clrscr ( ); '

add M; // object declaration | main () =

M. sum ( ); // function calling
getch ();

} o




| o Bt cananfie. o Q3
+ 8.9 Fit+ BHL5-wTB=5 FEW @ fi++ #51 fGT (C++ I/0 stream and C++

class stream) s ‘

REECUIE R T A e TATPNAR & a6 et Zws{5-=rS55 TFILW G5 scanf () s
printf () SR | P+, 1 @1 o1 26w Fi a1 0 ZTB-SITTB I T GRRR FE BA |
’ ﬁ@vﬁﬁefmﬂquﬁHWﬁaaiwﬁﬁ-w@ﬁﬁﬁm:wmwwmm:
—emw,ﬁfaami/emzw\maﬁ%-inmﬁi‘ﬂmww,-wa@mm
SrCers e e et o S ‘ -
—ﬁ@w,ﬁﬁaww%wemmwwﬁaﬁwm,mm,ﬁm%ww,ma
TI, SPITIGR SORCANGR, T GOrReTfoe, siferrafrem Tenf fic wrer wwre T |
amwwmwﬁﬂaaaﬁﬁmwﬁ/«ﬁm(mmﬁaa&wmmﬁ)mm
mmcmamwmm'm.ﬁ++wemmm,m
m,m.m,mw,wmem@gmmwm,wﬁmwm'
fRrewrg fron RSy wontem wwe o o )
’ (T GO R/ AR WY oI 4 BB e Wit/ oo (coww, Heane, e,
fow wite, B+t wiXe, froR, Srfime Fonfn) T R Tewam A S | cenian O Q7R WR/e
ﬁmm,mmmmﬁmﬂmmmwﬁmmﬁww@aﬁﬁquwmwmwm
, frmm MR ew e s :
Lo - wiR/s fR¥ (I/0 stream) @3 |
- 1 B (Class stream) | , : -
i mi]efi’ﬂtﬁiwﬁwitmmﬁwwmm,wwfﬁwmmm
TEDGTA PR ANE | »

A EB-Bo75 W (C++ I/0 stream) 8 W%/a RGwTyz e ax RSy wiz/e feeRmr
wqmwmwﬁmmw<m|.mammmhﬁmwmﬁm‘
mﬁmﬁﬁfﬁﬂamm'a@wmwmm@wmﬁwwmn

- wvﬁgmmﬁamw,m_@wﬁwwmﬂiﬂﬁi‘@vﬁﬁa@ymmﬁwaamm
qum,mﬁwmw@ﬁmmmwﬁﬁﬁmwm'mwim

-‘Weﬁﬂaa{WemmmWWmﬁWer A

e K S B

Ernas IS : . ' ‘ .
%5 oS! e |, - .
kil [ STEBL i || SO0 fowrter] -

1o 3 ¥/ RN @ 12/ REoRET Wuey SIS etfera



R - cenanfare emieetae-

fi++ =1%o am\mtmﬁ%-iawmﬁww«uw mwﬁémmwm@m
ern 20 | 787 IRTT @F 3B wACTB BN 2 2 cin @ coutlcm‘cin'iﬂﬁﬁfi‘ﬂmzm’fﬁﬂ
ferTa 2% 3@ T Aars zre wiH Azt 4w, Wcoutmﬁﬁﬁﬁaﬂmmﬁw&cﬂmmm
T AR R T @ ewfa IR |

cin GSSTP (cin statement) fcin Cﬁﬁmwmﬂ g

cin>> expression; .
T4qT

¢

cin>> expression1>> expression2>> expresson3;

@ Ccin' ﬁ++aa|osmwﬁ?wwf§ff%mﬁwmmmcmﬁﬁmm
FreBTam CPU 93 AR FBIIEIE 4G FEORTT (A0 FANE) A G @ | > > wrrcafmm
TR WATABA A GHGRHT (extraction) WAEGIE @ T A 28TE T F Q@ITT YW @F
ORI W ozt ¥ QR 'expression’ I 'expresionl’ 'expressnonZ' s @ aF A
@I CSRTaRTEra W |

TrEaet 3

cin>> number;
o4,
cin>> length>>width;

@m GOBTLRA MATH 'number’ I @3B (SRTTAER T W 'length’ 8 'width’ TrE
i3 csf%mma T 2998 ("W T |

cout GBBLTS (cout statement) $ cout GEETS TS s ¢

, cout << expression; -
Y41 )
cout << expressionl << expression2;

931, ‘cout’ Fi++ @37 nosmwﬁmwmﬁmwmmcmﬁﬁmm
' -?ﬁ*”i@!‘:rm Ff%S @7 e SBrrers wIeeE feeizem (cma SfABA) A Yo I €-Expression
| W TfAB AR IR | < <" T BB WeiaB A T (Insertlon)ﬂ"m TR TG (I
WCEE (SRt WW IftE ewffs wm  werfie 'expression’ 1 ‘expression1’,
‘expression2’ T WIEH9{% (SRATAIET 71N |

TArad 8 cout << result; .

TICAIG GBBINTHY WYL ‘result’ e 3B MGG cofirmarer wW 2o awife w@ |
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J)

og-2-alIgs|ile 3

B4+ cenanfae - Q9
B+ W BT (C++ class stream) $

Virtual base class

| e 1
fstreambase | |strstreambase
A A Y string based

file based i '
tnpat istream | streambuf ostream l output

pointer

Y ‘l/

10stream

A4 N

istream-withassigl Iiostream-withassign| ostream-withassign

fom s 1 ol

@ 3efB WSHB WetE oy AR O 4+ @3 wiR/e Brebw erew gwaRiEm M
qRY IR | 4% FPPEIE FH FRW @ T F RGN WY ios, istream, ostream €
jostream S®ew | istream (3R°% fAT) 9} ostream (WTE‘?“IB fGw) ios B F7 @ FH)
istream 93 ostream TS iostreah FITR (I I | ios FALE SRRAEA (IH T HA Ffar T
TR @ ios FICW IR iostream FIT @I @ TG 1 70 1 fowm o wrrmge
TR Rerrllet (119 AR | @71 FIOH ABBRA <iostream.h> A @O TR A A
R | O P4+ (SR T WiRfs FRT TR AT O ABIBIRe R oW <iostream.h>

(TR FIZF GG TS W |
 ios M1 T AFW G TAMGE @R ATIEET THLG/ATC AR A I,
istream FP 9 QIR QAP FIWRHE IR AFUGT IFP AATPI IFEMA FA qR
'ostreamwwm@ﬁﬁmazimmwﬁﬁwmwfﬂml
iostream EFM W AP TAAG/AMTHYS FHu WARTa & 7S W istream-withassign, '
ostream-withassign 42 iostream-withassign SR ibs, istream, ostream R

iostream FPPIYR GHIZACTD WANEGI TF 0 |



a8 . cananfiie eIenTae-3
A Bi++ o1 FETTER WRHEPTRR Gfe S (TR 291 |

et ST (R R STEB D ST R e B |
jos TIMIEE TAB/TH[F AT IS TIPS cofererie (I)
(IR {5/oneo 0 ) |« I o
streambuf AS AT TAECEI 9If6 ATTOR -9 F0J |
i0s FICR A4 (BT IR FCR | ,
istream GORTAITTE ARG WA (>>) € I |
(Z770 FEw) FAMIBT G AFTTNET 3475 TS (T get (), gethne
(), read () ) AR MR IR 1
jos TR AFE (48] 412 I |
ostream GOATFNTTT IFHART WATTR (<<) 4= T |
(o6 ) TANET 93 AT ATEF FILFFLLA (7, put ( ), write
() TR e FR |
jostream TFore ARG AEOTS ios, istream &3 ostream FH W
(R=[3/oEoE &) W TR | AR T T @3 TG AN TJIFS TFIFTRA
ceAfERoP (1) 41me IR :
streambuf ﬁi‘l TR TG TA/oTo+[5 v qx fermm %W’{CR Wy
T (BORTHH) YR IR
(PG TR ~ToR) WﬂWWfilebufmmmmel
R ¢ B+ 9z F™ e @

8.9.> P+ ZF5-wes=5 w=wi® (C++ Input-Output format) 3

4+ ST cin 6 cout GBBTTS TITW (FPg MAATS! WK | T cin FIZR I FAEH A
B R @ T e AW A A R FH AENS FRIFA A BT AT, et IS e I
a1 Feea TS SRR W e RS 7 | WAE cout WA SrA RfEE @R e 3w T
emfife 71 2 IR T amtfe &7 |
\ aﬁﬂW@mmmwmmam,WWQ«wﬁmwm|aﬁa
2D SIEHSB WATFPTIRLS FROIT S T T | 34 3
- WAETAICT TA%B-SOTT WATT 3
- TIINBE ZAT-SCET T | "
WWWW:W%%W%WWWW
TARBTET T get (), put (), getline ( ) 8 write () TR SIS |

-



i+ cenafie : Q¢

get () s put ( ) ¥W ¢ 3 character TP @R T get ( ) FOW @R fReFS
character WGTR woit WIBGLB ervefraa oy put () T JIQT I T |
get () @R put () PICM I FAR & cin 9 cout SRTSIA AN ©F (.) WATABA TR 341
T | I —
char ch;
cin.get (ch);
cout.put(ch);
fem get () W= put ( ) TR IR I 93 Szt rt qr—
# include <iostream.h>
void main ()

{ .

int count = 0;

char ch;

cout <<" Enter a line of Text : " << endl;
ch = cin.get ( );

while (ch! = \n")

{

cout.put (ch);
count ++;
ch = cin.get ( );

cout <<” \n Characters (including White Spaces) : " ;
cout << count;

b
| SeeAS s
Enter a line of Test :
Diploma in Computer Engineering
Characters (Including White Spaces) : 31 _
getline ( ) s write () : F++ g @ f5: @3 character MR get () T TR
* @3B aaﬁmhﬁwqmﬂﬁw@m%ﬁmvw getline () T 37 +71 717 |
TSI, put ( ) FILW IR W GIB g character WIEG9F &z “ifdecs
SICHSf AW FAR T write ( ) TN TR T AW 1 4 TS @R getline () 9 write ()
TN IR I IREMZZ 7 cin @ cout SRTEFA ML ©F (.) WNBA TR I@ BT T |
getline () 8 write ( ) TR TEUT 27—
cin.getline (line, size);
cout.write (line, size);
G line TR TR IES (SRTRM @R size TR M (SO 35S i @3 st
character T | @ 9B T TRT TR @ AT WP B FICNGT QA FT@ T
L i



cenagifaie FeeTIS-Q

o 8
# include < iostream.h >
void main ()
. /
char *name, *dpt;
cout <<” Enter Name : ”;
cin.getline (name, 14);
cout <<” Enter Subject : ”;
cin.getline (dpt, 9);
cout <<” \n Name : " <<name <<endl;
cout <<" Dept : " <<dpt;
}
w8E0 3
Enter Name : Mahfuza Rahman Nila
Enter Subject.: Computer Engineering
Name : Mahfuza Rahman
Subject : Computer Eng
write ( ) IO JIQYT I CAM 8

# include < iostream.h>
void main ()

{
int size = 50;
char *iine;

cout <<” \n Enter a line of Taxt : ”;
cin.getline (line, size); '

-cout <<” \n Output (using cout) : " <<line;
cout <</ "\n Output (using write) : " <<endl;
int L = strlen (line);
for(inti=1;i<=L;i=i+2)

{

cout.write (line, i);

cout << end|;

y -

-

4
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_ fA++ cenafire - 9.
SEGe5 3 .
: Enter a line of text : Computer Technology

Output (using cout) : Computer Technology
Output (using write) : .
C v

Com

Compu

Compute

Computer

Computer Te
Computer Tech
Computer Techno
Computer Technolo
Computer Technology

FAMIBT FTP-WTOAT WA ¢ B+ cenanfie ietare Ta0IGT 295 LIRS L cRicr]
I foTONT 1 77 | T 8
- Wif¥s[Eesa (Mainpulator) TN T92[ I
- j0s PR (VA FILHF AT IR Q32
- 3Ta fowizs wiet g 9@ |
WIReEon T ety e FER womm T WIS ot wifiae wAre R R [ AT I
Ao @ i TG ©vt el w41 T | B+ @ TaTS ARo{TEABT 12 &0 | 39 3
~ WINETBA I (setw ( ), setfill ( ), setprecession ( ) T |
- A W6 (endl, ends, ws 25 1)

width () STEGAD  ©Te setw ()

| cout.width(5); ; T fFren demiy | cout << setw(5);

' o fadiae 3 | . '
fill () , EEB fFre w9ms | setfill (c)
cout.fill("*"); . TN SRR T @ | cout<<setfill ('*);
cout.fill(42); REE Adad 3g | cout<<setfill(42); .
precision ( ) ’ SRt 519 i & | setpricision (d)
cout.precision(2) e ot@ oo | cout<<setprecision(2);
cout.precision(5); e e ©f fadaq | cout<<setprecision(5);
Ll

setf () WEBSB T¥G 8 A2 | setiosflags ()
cout.setf(ios::oct, ios | wffereew, fifSy | cout<<setiosflags(ios::oct);
::basefuekd); TETCe  wapm | cout<<setiosflags(ios::left);
;out.seFf(nqs:-: left, - orfem T aRRe cout<<setiosflags(ios::hex);
ios::adjustfield); o .
cout.setf(ios::hex, FUGI B G0 A |

.ios::basefuekd): !
reset () ‘- setf 3l ¥R GO 3 | ressetiosflags ( )
cout.unsetf(ios::left); IR ot A6 ¥ | | cout< <resetiosflags

(ios::left);

(O § IR (TR TR @ SITR AP AT FIRATR IR



v 4 cenanfile FIRTIe-]

width ( ) function : output value &wa &= e field size specify ¥R &)
width ( ) ¥ IS W |
@3 format &l ¢
‘ cout. width (w);
Q=IH w T field width. width () functionfs (¥=emia @3fb item @3 field width specify
FACO AT |

prcission ( )functlon
mﬁwmmmmﬁaemmmﬁﬁfﬁm(e)mamwwﬁ

function 5 I9Z® 21 1 WT 16 fwaet ¢

cout. precission (d);
G d TR WHEEE 71 $OTR AfE e ﬂnmm identification %% | ¥wigae fAse ¢

cout. precission (3);
cout << sqrt (2)
cout << 3.14159
wE5=5 ¢ 1.141 & 3.142 (nearest cent by rounded)

fill ( ) function:
WS T @ value print ICS TR SR BT NS i field A1 1 ¥ & value T print

1 o) A% field &t e <ee, @3 A field T white space TR default 1T | 3R FAT
| PRl @ desired character IR I@ & field wrem 4 FHwS oifd | B @3 function
structure (AR 25 |

cout. fill (ch) ;

Bwigaet ¢

cout. fill (@,)

cout. width (7);

cout << "352" << "\n";

IeED
[eJefeJe[3]5]2]
ST fov ¢ TRITR 92 € Padding B (5TF IITR ¥ (T (FT A& amount
changewm*'n'@u

setf ():
width () function a3 TR text A number AR FIATE right snde (qTF print ™ oy

seft() TR AR left to right e, rlght to left W9t internally text f¥eat number field
q print ¥ W setf Treg @F R flag (set flag) T jos class 93 @3B member
function | fTr @7 *157 @ TR (A T )

cout. setf (argl, arg2);

4
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514+ cenenfare Qs

cout. fill ("*');

cout. setf (ioé: : left, ios :: adjust field);
cout. width (15);

cout << "Table 1" << "\n";

TR} |

wBof5

TR IR 8

cout. fill (**') : .
cout. precession (4);

cout. setf (ios : : internal, ios : : adjust field);
cout. setf (ios : : scientific, ios : : float field);
cout. width (15); ‘

cout < < -12.34567 << "\n";

H]

* Pk [k ok k1 1213]|5]ej+|(0f1

C ++ 9 formatted ifo 3 STF3fG TAM™ Lyl manipulator. @2 manipulator IR FAS

e <jomanip. h> header 1% include F3TS A |

#include <iostream. h> //1987 standard specification of C++
# include <iomanip.h>

void main ()

{.

bool b = false;

cout << "without manipulator\ "b\" = " <<b<<endl;

cout <<"with manipulator\" b\" = “<< bdolalpha << b;

by

Eo+G 3

Without manipulator "b" =0
With manipulator "b" = false.



vo ceNafle ATRSTIG-

@3 (eNaTb! b (SRTARCTT MW JUTN O (AW IR MW cout @3 A boolalpha AR TR F
b 9z TBTE boolean WW FNA AW | @ boolalpha T @B manipulator T (FF bool
B39 (SREEER ©HKE boolean f@ME AW | 9@OWA formatted. i/0'T &F (LW (TR
manipulator TIZR T4 AT NG SIHA SIfeH (T T &

| boolalpha 51 PR bool TIBT B2 RANI FIRICAR &) IR F1 T |
'dec B! BBITE numeric B30 (TR W) IR 341 W |
endl B! data stream @ newline INEIGR T& FW@ (¥ | €3 manipulator S
| IR FICE FIRI AN A |
ends WS5+B stream-93 (¥ NULL FIIFIBIA (T I3 |
| fixed oeB45 stream 93 fixed flag G156 I |
flush WS35 stream @3 ¥ flush T & 9% manipulator IR F71 A |
hex RIS (RACCHTE @R &) @3 manipulator JIXE F91 T |
internal _ | Internal flag &6 =1 &= @ manipulator 3T F W |
left Teo00a left justified IR | '
noboolalpha boolalpha flag & 33 & 9% manipulator T3 FA W |
noshowbase |®E590 stream 93 showpoint flag W& I & JII FA W |
noshowpoint We6%5 stream 93 showpoint flag W& I &) IR I T |

Gfam ¢ fafeg o TA=TEBET IITW
endl : ;
C++ (2NETT @ I8 I95S end| WIfAeBa Faes G A1 {38 a1 Fpeadie (C \1') e
G I | 7w endl WG TR FW 93 ceiam foret 2=

# include < iostream.h>

void main ()

{

int x = 500, y = 300;

cout << "x = "<<x<<" \n "<<"y = "<<y;
cout << endl;

cout <<"x = "<<x<<endl <<"y = "<<y;

¥
oG
x = 500
y = 300
x = 500
y = 300 ‘

wdfle cout <<"\n"; 9k cout << endl; GBHCIT B FAIEN |

4

¢



i+ cenafir ‘ L)

ends : ‘
mﬁﬁ\mﬂ\ﬂmmaﬁme( \o)amﬁmw ends WIfATE6a TS

= | i ends TifReEeBa g o 93 e for 2 8
# include < iostream. h>" :

# include < stream. h>

void main ()

{
char *S1 = "Computer";
char *S2 = "Technology";

cout << S1 << S2 << endl;
cout << S1 << ends <<S2 << endl;

cout << S1 << " " <<82 << endl;

cout'<< S1 << ends << ends << S2;

b o N
A1 (K]

Computer Technology
Computer Technology
Computer Technology
Computer Technology
wdie cout << " " , @R cout << ends; cﬁﬁmﬁ‘@ﬁW|

WS &
C++ (T A QA (I He0Pa T QLA FTT 2L =13 I FIKBIEI 9F0e2 1 I Tt

I (White space) T O3 ©f M (ST & ws WIHELAGA 495 <0 |

ws TNfA%Te53 JIYEI W‘{ﬁ 3

cin >> ws;
foem ws TifRsete eI woa 3 e o

# include < iostream. h>
# include < conio. h>
void main ()
{
char *Dept;
char *Roll;
cout <<"\nEnter Dept :";
cin >> ws;
cin.getline (Dept, 30),
‘cout << "Entered Dept :" <<Dept;
¥ oo

TG 3
Enter Dept : Computer Scince & Informatlon Technology
Entered Dept : Computer Science & Information Technology.

<S-2-iatadlile Siylisiis)
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s.sﬁﬁawﬁeﬂ?@,m,mﬁ,mewm

| (Keyword, Variable, Constant, Operator and Control Statements

in C+4)3

eAE (Keyword) 2

C-C® (P keyword SR C++ 4 6 G1% keyword &t fTa 16 Ta1 7% | ©@ T LU
SRTETS SATTE (eafi-qa e eI w0 C++ 9 Wt g Te keyword & 39 TR | TG
@ keyword &%l 312 ANSI/ISO C++ standard Ssf C++ @ G5 637 keyword =g | faty
(TSR SIferdt (a1 ¢-

asm default float operator .
auto  delete for private )
bool ~do friend ' protected
break double go to ' public
case . dynamic cast if . register
catch else . inline . reinterpret-cast
char ~ enum ~int return
class explicit . long - short
const - export mutable | signed

_ ~ extern |
const_cast false - namespace | sizeof
continue . struct " new - static
static_cast . throw ¢ switch . template

3 ~ true
this typeid typename i otry
typedef using virtual . union
unsigned . wchar-t ~ while - void
volatile
@Rt s Rewrs (Keywords)
csRir™ (Variable) ¢
1 ©rr2 1 14+ @ @ Variable 8 €37 1 79 3

- 3fBwr 512 (int)

~ FNTABRA B12A (char)

- IS ATD (float)

= R 51R% (double) |



B+ cananfie o

ceftaa™ cargett (Variable Declaration) $
cofaTERm (qrgere faam 2

DataType VariableName (s);
Bzt ¢

char ch;

int length, width;

float result;

double result;

SIRle! (ofRee AN framfe ¢ C o To
IWOIB (Constant) 8 Fi++ & IIZS TGOS 8 73 A | I ¢
- feB1e= F6IFG (Literal Constant)
- fimfere ¥178 (Symbolic Constant)
aRIG! Frfere IS WRR T 3% TS AR | (@4~
~ A8 FHOIT (Character Constant)
- ¥fBeR I967% (Integer Constant)
- {352 w51 (String Constant) 3951 |
FWBITS R (Constant Declaration)
FABIG 13 Sy feam w = am ) w9t ¢
- define $eTTE IRZR I | @A

. # define ConstantName Value
¥wigae 8 # define PI 3.1416

- const G IJAZR IR | T~
const DataType ConstantName = Value;
B ¢
const float PI = 3.1416; ' _
By @, #deﬂneﬁem‘wmwﬁ@mmmmmﬁmmmw

const FGAE TR FW FATS BIZ0 O main ( ) FILNFI TG (N TS TA |
It (Operator) $ 5 S famyrs sa W62 i+ @ I97e @ | (@T=-
~ MBI SACEEA 3 (+, -, *, /, %, ++, - - Te7)
- fAemaE WA ¢ (>, > =, <, < =, = =, | = 3Uf@)
- e WHITRGA ¢ (&8, !!, ! TonfH)
- QIZTCTG WATIBT 8 (=)
- I WG 3 (2 3)
- fROGARE WARBA & (&, |, A, <<, >>, ~ IO 1)
BRI WATRBTTIRR IR 8 6 1 sram |

el



v8 cenafiie =peene-
AR g
x=7,y=3,z=5,m=4,n=2‘{t'l,
P =x% y; 9% FAwmera o5 p @ T 71 1
P = X++; @ TN W85 p GERCE I
P = (x %2) < (y « 2); 9% TR WO p @7 W TR True e 1
P=(x>p)&&(m < n); aiﬂwqawmtpaammmsewo
p=(m>n)?m:n; 9% FRNFTR WD p @7 W 21 4
C++ ™M™ SAEB7 (C ++ Special Operator). g
BTG WABAGTT QIols c++wﬁwwﬁsﬁvﬁr-mmmwmmnmz«,
Z> 5%, > % % new, delete, endl, ws o7 | fae C+ 93 fRer woRetEny AW

RT3 WCH[B SINTana wﬁmmawwﬁb‘jﬁ&‘sﬁm A ] |
>> GHBIFIT A BB WoAoT @mmm@mmﬁmmamiwﬁWWI

i CFI G Seaoa mwﬁwmmmmmmwmw
oo v oy |

X ORI § NI W mmmwfﬁmmmmﬁaﬁm‘wm
Wl

T>* | TEBR § (IR ey FICT (IR CORTI TN TR FEHR Tt 07 5o | |
X ATIBR § TR weorcana mmmmm‘mmmﬁmm

e |
new |G areeer womRee ﬁﬁmmwﬁmmmmwﬁm
: = [ IR & | ;
delete | oy ffaB wetresa wﬁmmmmwmmﬁmwﬁm
’ 7 | =
endl |0 o2~ woaog CNAT SICTL AN I GTS el a7 T |
setw | 9nded weoReg Wﬁm-mmﬁ*ﬁMWW|

FG™ GBS (Control Statements) s

B4+ st Fcgm COBTTBIE 13 o313 | 79 ¢
- Jiféee GBBD 5 - if, if-else, nested if-else, else if, switch Zonf;
- T BB § A~ for, while, do-while Zwjifiy |



B+ consnfire
ﬁcg%%ﬁvmmmemﬁmwm;

ifmme%ﬂmz

" 3

~ if (condition)

statement;

izt ¢

if (p>q)
cout << "p is greater than q";

if-else GHBTTHA 15+ ¢ Swigae 3

Lol

if (condition)
{ statement (s);

else
{statement (s);

}
Bizad 3

if (p>q)

{

cout <<"p is greater than q";
}

else

{

cout <<" q is greater than p";

}
else-if COBTITBT 15+ « S 3

Lo )

if (condition1)
{statement (s);

}

else if (condition2)
{ statement (s);

else
{statement (s);

) _

ve .



canatfie AFRGTIE-]
Twreaet ¢
- if (Total Marks > = 600)
{ cout <<" Result is First Division";
T
else if (Total Marks > = 450)
{ cout << "Result is Second Division";
} -
else if (Total Marks> = 330)
{ cout <<"Result is Third Division"; .
}
else
{ ,
cout <<" Result is Fail";
y
Nested if- else GOBTITEH 5% @ THIEE
LeL R '
if (condition1)
{ if (condition2)
statement (s);
else
- statement (s);
}
else
statement (s);

TR 3
if (@ > b)
{if (a>c)
_cout <<" Largest number is a";
else
cout << "Largest number is c";
¥
else
{if (c>b)
cout <<"Largest number is c";
else
cout <<" Largest number is b" ;

¥



) ‘ 4+ cenmifive
switch CEBTITbY 757 ¢ Sareae 3
"o s

DataType IndexVariable ;
switch (expression)
{casel:

{statementl;

break;

}

casel :

{statement2;

break;

¥

case3 :

{
{statement3;
break;

}

default :
{statement n;

}
m:}

char ch;

ch = getch ( );

switch (ch)

{ casel:

{

add ( );

break; .
} ,
case2 : ‘
{

sub ( );

break;

} _

case3: ;

{ ,

mul ();

break;

}

caseq :

{

div ();

break;

}

}



ceiafar apReTE-

for T 75+ ' Bwige
LeLf
- for (Initialization; Condition; Increment]Decr‘ement)
{Statement (s);
}
Bwrea 8
for (i=5;i<=100;i=1i+5)
sum = sum + i;
while GOBTRTHT %5 ¢ Twigae
LeLf
Initialization;
while (Condition)
{Statement (s);

Increment/Decrement;
y
T 8
i=1;
while (i < = 5)
{
cout << i;
i++;

}
do-while GBOTRTET 15+ © BArEad s
w53

Initialization;

- do .

{Statement (s);

“Increment/Decrement;

} While (Condition);,
Bargaet ¢ :

i=1; "

do

{

cout <<i;

i++;

} while (i < = 5);

. HRaS G

<

1)
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4+ ceanfare L

8.8.5 fi++ ¥ (Function in C++) ¢

i+ o et g9 ofS swgef Ram | wiow @ 1 @ Bre+ SR @ RFgE [ T A
R P, TG, I IR, (R, T GORCEANGE, @S Figew, ZRRAGH TN afogrey
I fTa Te IS TW | IR (AN PO FIo LA T TX S WO (S e 03 |

A TTE RS HILM ol weet Ry | 79 3

- T fOFI= (Function declaration)
- T (SR (Function definition) @
- B 3o (Function calling) |
‘T R 97 TI16 2 3
RéturnType FunctionName ( );
Tt 8
void add ( );
void TriangleArea ( ); ¥o5fw |
T (S @3 TG Tt ¢
ReturnType FunctionName ()

{
//Function body

¥
Twrg 8
void add ()
{ int a, b result; .
cout «<"Enter the value ofa, b :";
cin >>a >>b;
result = a + b;
cout <<"Result is = "< < result;

'W:*ﬂas‘r}%n‘ 97 TIWIG 2 3
FunctionName ( );.
Targae 3
add ( );
T AT TR (T, 932 (I 9T A 9314 ITo TS Fien IS TS AN | GUwea

~ (T FIRF (AR AR AR AYRANS “TI=T A PIOTPINRA " T3

- ofefs o fowRe T wemm e RN F90e T3 | SR i (Sl
TLRE mMain () TR T WL ATE TA |

- TR I @A CFTR QTGN FH I FIOFEILE main () FRATR NOSE I
(call) TS T |

83fla Siejliss



50 cefianfare seeTEe-

ATy I 7 I 96 M @i IR @ cermnfﬁmrm
# include <iostream.h>
# include <conio.h>
void add ( );
void add ()
{ int a, b, result;
cout <<"Enter the value of a, b :";
cin>>a>>b;
result = a + b;
cout <"summation is = "<<resuit;

b

void main ()
{clrscr ( );
add ();
getch ();

} .

8.¢ P+ wieeTTs F= (Features of classes in C++) 3

1 a7 «3fs =S wwgeyd %) 21 197 (Class) | #9121 BIF6IER A Fol O IFIFBIIR IO
T (A TTes FEwIZT Bt B | e FrRevIRR (i Murewet qag | @wE-

B (SRR [IoReie 55-37 wid! 513t coRmee wo jazid =1 a1 1 | 712 7% 051
B ORTIeE SRR @et, R, ed, o Zenfi @ AW W WRR [RSTEE G
(SRTTTAGTA TS (AR 2T | BIFOR (SRR THIE LR O (I (S A FINR
TBUF (AP TR T [ | T GROR (ST (@ (W T RITCS (NI O (I Pl
T ST A ARRET T W1 qrS BB g THR etRret 8 Ryl g o | fe FIeT
(1 TIBY (TS RSB (R VYT AT &) (P11 (AN q PR ZICF (AT 51 1 T |
T bt e BivR et ¢ fqwe! 3fa o | @R s I B+ o HreviEs Ao
I GRRIT L |

I (class) 93 3o Rowizs ot 5134 | B oy cReRE 9 @ (Sfatmemort arE
(access) IR T fFg T A | I GIF© (SRARRE GER (SRS (member variable)
31 BT (W (Data member) G (R (SRTIRTER M IFS PIHE GHR P (Member
function) 31 (¥ (method) I 1 | (WIA BRI L (VIR FIIAYRCS GITAT FP R
(class member)Wlmmmhﬁmmmmmﬂwmmwmm
IO S AT | ’

B+ i © Wcmwﬁg%ﬁmmqummxwo

' - M fesita= (Class declaration)

- CTIR T (fFf7 (Member function definition)
- P s fegia=w (Class object declaration) €32
'~ (TR FieAw PR (Member function calling) |




) ++ canaifire - >

FM feFE= (Class declaration) $ F1 (e & class FGATER 47 @ FIOR 7 fce
T, F1 fC st 79 '{ }' WA AT AME GAR GO () TR G W | I TS PIGW (TR
(ORI ORI TRt SIS crresTg B FRre T | FICH G (SR Wk
CTaR TR Ty o o arafiRiEl Qe zee A ¢ 391 &iZwsh (private), #Rf™ (public)
CR ATHIWE (protected) | GWAT FOR (R RHRED @ive w1 2w Fiww o47wss, -
mﬁwaazﬁcﬁmmﬂmmmﬂmmmmﬂwmmmlmmwmr
(WIS (IR I AR ) (I (ANC Bz 1 371 o @ (16 RS T | PO (WITER & @F (S
Tl T A O @iReed eI o W1 FET @ RES O @R W AR A0S Ot
m@mammwwaﬁmmmwmwwxwmmmqm
T 8 . '

class UserDefinedName

{ FIOR AW
private :

Variable Decleration;
Function Decleration; }(—efﬁr\?ﬁ carge

protected:

Variable Decleration; S
Function Decleration; }<_ . et

public :

Variable Decleration; &
Function Decleration; }<_ cren

}; // end of class (; S*12 J<TIT IS T7A 1)
Tt ¢
class Student {
// By default private accessibility mode

long Roli;
char Name [40]; ,
protected : // protected accessibility mode
float Marks;
pubilic : // public accessibility mode

void GetData ( );
void Display ( );

%“’{@T@@TM;W ™M TR Student | FIOW TN 93 NBTEBTRE, oAk WEEHERR
NIRRT O™ @ FIN AN (TS (@TS HMA | @A Student AW 9 T wivt BiEA
Cofd 2, [ 92 BRI TGP (TR T TS T | G4 Name 8 Roll bt crara fowms
13T &IRTSB, Marks ©Ib! CGTRIF BIFBT @3k GetData () @ Display ( ) (VI Tl ARFR
(TS (S TR | '



» cenafie TPRGTHE-2

(R T %= (Member function definition) 3 T (CfFf wCe ALEB
TGS @ B AT T IR T IR A TR O O AT (G Priis G/ |
aTF P AGS T | B4+ SN FIER GTIR FICFFTIRE 92 Sofiea fowiza a1 a7 1 321 ¢

- 117 foea (Inside the class)
- PR IR (Out side the class) 1

Sy Fivw e omim FeH iR S TaT15 R 2 8

class Student { ‘

long Roll;
char Name [40];
protected :
float Marks;
public :
void GetData ( )} // Inside Member Function Definition
{
// Function Body
b
void Display ( ) // Inside Member Function Definition
{ .
// Function Body
} .

}; // End of class Decleration
A PG AR (TR T (T3 T Ta016 201 gt |
ReturnType ClassName : : FunctionName ()

{
// Function Body
y
TR 8
class Student {
private :
long Roll;
char Name [40];
protected :
float Marks;
public :
void GetData ()
void Display ( }; // Function Definition
}; // End if class
void Student : : GetData () .

{ R
// Function Body
}
void Student : : Display ()
{

// Function Body ~
3. '



F++ canianfae 0

7 wrad P (Class object declaration) 3 1T eFTRys (WA CSfERe 3
(TN FIRHTTLLS T (Access)WWﬂiﬁﬁmmmmmﬂlmm‘ﬁ ,
I3 feraa 1 I 1 I 8

- I CAEAR T @R
- main () T TS |

ST (TR TN RSB [er@aa TR T gt 8

class ClassName {

public :
private : // class body
}ObjectName;
Twizad 3
class Student {
private : .
long Roli;
char Name [40];
protected :
float Marks;
pubilic :
void GetData ( )
{
// Function Body
1
void Display ()
{
// Function Body
1

}S1;  // S1is an object of Student class
main () FITHA TSR TGS I TG 2 8

ClassName ObjectName;
Ttz 8
void main ()

{clrscr ();
Student S; // Object Declaration



.58 cenaifare wmleTae-g

w9 ‘*1’1&"!# ¥ffk (Member function calling) 3 07 AIZS TR FIGITATR main ()
IR S0t 1 (Call) F90S 2 | o) ATy TR FIOR &) SRS REmi $90s 21 | A7aSis
& ATHF AZLANA CTAIE IR A FRATTCT I IS T | (VR I 91 (call) IR T8

gt 8

ObjectName. FunctionName ( );

et 8
void main ()
{clrscr ( );
student s;
s.Get data ( );// (T9IF TN Fore
s. Display ( );// (=11 igea 3foig
getch ( ); ,
} -

e Bocare 8f 4% WpTRe T B+ SN I 9T A ATSTRT CwAw e @3

(AT (@71 7 3
‘ #include<iostream.h>

#include<conio.h>
class Area{
public:
int length,width,Area;
void RectangleArea();
¥
void Area::RectangleArea()
{
cout<<"Enter the value of length,width:";
cin>>length>>width;
Area=length*width;
cout<<"Rectangle Area is ="<<Area;
b
void main()
{
clrscr();
Area A;
A.RectangleArea();
getch();
}

W3 private 8 protected ST (INIY FIHFF TGN NGB IR FF I 41 T[T |

CTCFTa SIS 7 ST PIRITIRIS Q4T (@ public TR (CRAR= et e T30S 7W |



. A+ cenaifire _ o se
8.4 Fi++ SIeH v weRwifER (Function overloading in C++) 3

@ effam i+ ORI @ A 7R A SOl PO IR TR (I T 2rei3 oy foy -
I T AR NS P GOREANSR (Function overloading) I |
@ e @I @R @FRE T T 43R T *Y SR ATRIAGE (Parameter), *7RIRGE
<1, *TIRGE Ot 52 wrR oy fon 2w 1 wIoe w1 (Call) I TR WIBBAB AT S0 OU G
TILMTFI argument 17 A1 Tiot R B ff8 wea 113417 (2B execute T3 |
Twigaet 8
void show ( );
void show (int i);
void show (int i, char ch);
frey T e afdr @l (e T @RI 2 3
#include<iostream.h>
‘#include<conio.h>
#include<math.h>
class Result
{
public:
void add(int x,int y);
void add(int a);
b
void Result::add(int x, int y)
{
cout<<"x+y is ="<<x+y;
T
void Result::add(int a)
{
cout<<endl<<"Result="<<a+a;
¥ .
void main()
{
clrscr();
‘Result R;
int m,n; ,
cout<<"Enter the value of m,n:";
cin>>m>>n;
R.add(m;n);
R.add(m);
getch();
b



B celianifsie T Tae-]

wmmmﬁmws
ﬁgzﬁsﬁwmﬁmwaﬁwmmﬁ++—mmmmmﬁ ¢ effera =g T 1 W ¢
- GIIE P A 43 (same)mmﬂmﬁmmvﬂmﬁﬁaﬁ@nwﬁﬁﬁmn
— I GORTEIGR A TAFS TP GFL FIEH (TR FIRT O A |
- qF3 MW aﬁwmm%ﬁﬁiﬂﬁﬁmeﬂﬁwmqmﬁwﬁw
Q22 *JRIREE B39 ¥R (same) & ©L OT overloaded function R I
FAI A qHF-

int sum (int a, int b); Overloaded functions¥

float sum (int @, int b);
- 433 FOW GIfiE TR RO BRA @2 (same) XS Tfer FIATTIRR ATRIRGR

el @3 ARIRGR B39t foy 7@ wra ©r1 overloaded function R FE F}E |
-

int sum (int a, int b); overloaded function.

int sum (float a, float b);
- W TICW CSRTETSS 2@ R s s $om fids v foE et
BiZroR AR @ (I T4 (72 |
- @33 5129 @ argument 93 TS reference argument a8 qwifes FeW
i overloading 3 T 1 | ATA(S IR return type fog zere | (-

int sum (int arg); - l overloaded function ¥¥

float sum (int & arg)
- foq foq w3rem Wy fAfER TRUS et B aalfes TN ¢ Overloaded
function 7@ | G¥f% S return type {7 ze1e | (-

int sum (int arg [20]; overloaded function 9% |

float sum (int arg [40];

Wﬂew@maW°wme—mw®mm@*ﬁ§Wm|m-
— PieeR GOIATINTR mamwﬂ OTS FATS TIHAAGTER CFG@ returntype
97 @R Y R |
— QT TR QIS T GG FIF (TN TOTH JIZA T I A
_ g% 7 o foq arguments 943 QR I T T (A 2S5 SremATed
forzaR ¢ foHiEs TS W | '
- QT R (AT FIREIR T ORI Sife AT PR
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il
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<}

XY

Fff++ cenanfaie 59
8.0.5 WG SRR (Operator overloading) s
NG oA i+ SR «wfs s iy W weEbe w3 5 2| (Built in) @

W@W*ﬁﬁmﬁamwﬁﬁfgmwmﬁrﬁamwme—mﬁ A |

Q- 2 SATEDR (+) HARTS 75 ey (1ol 19 DS 4% | [5G WoNEsa @R sy
AP ISR (+) o R W FAR or=nenfar qfo 552 (String) @3 (@oree fare wow e s 5
ITHHD QWA FICS AR |
SHIAG SOIRCAINGR, AN FgR (TN DA (O Ta1 WG 7 | (I AT FOTEBPTIE
“Afafe g S T | WA WA GSRTFNC 97 T T SRR evfers wd Afasda
AR N | A 6 AP A1 PG SEACEE (o1 T G MEAA WA (- ) GOACEANG FA A AL
ﬁ++cm&\%%csﬁ++agmmwmtﬁewﬁ\wmsm-

+ | =] *] 7 l%[~r]lt]=<]>]+=][-=]r=]&=]|=
<< [ >> <<= <= | >= |&&| || | ++ | -- | () | [1]| & | |~ | *=
/= |%={>>===|I= |, | ->|-=>% pew| 92 delete

Wﬁm@@mmm@m@w@ eferara Tz 4 T W | (TAN- Eﬁ@’?mﬁ

ARG (), WWW‘?‘W(*) IO AT (: 2), CHI (RGN WAAGA (¢ ), 26
AZG FATRGA (size of) W3 AT SNEH (#, # #) Tonw |
ARG SorTTee W7 o ¢
— (e I WAIEBIAR SIE GO (AIGE eITATey | WA (I WA SR A A AT | |
- fawra St EETIRd @vfere S AfRESs T A A @ ¢ 73 FAeR @ TR G
MR (—) TG goM (IS F1 T 1 | 4
- Overloaded operator @ #*2 Class object 93 (a3 G A |
-  GTREIEE WATEGEE M4 Custom data type 93 Frew @B Operand A1TS 24 |
— TEEN Operator overload ¢ T FS PR JIRE FA I AL @A
Assignment operator (=), function call ( () ), class member Access (.)

operator Te7f" |

- Binary operator 99 Value return 99 (08 QT4 argument Afgass a1 qmm = |

- unary operator R G} ATTH (FIW argument ALAEH T 41 |

WANIGA CORTANGR G QAR ¢ ToNTAGT SSRTEITL 13 &) Falef® yiv17z Sepiae Fa0e 2 |

- ST SORCEIGE NATIHAS &) ATAGIT ©IBT T F7 (class) Fewaw Fare 7 |

- IR FOR ARME (RN OB GGG WK (operator overloaded
function) fe@aR T3t TR | ,

- IR (IS WA ewmw*iaﬁmwm|wﬁam*mz%ﬁm—
EISH
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A0TSR Flew Rz 3 W=ty SERTEAINGR T R Tawyis ze o

ReturnType ClassName : : operatorOperatorToBeOverloaded (ArgLi§t)
{

// Function body that defines the task

) ‘

. ReturnType 1 Fi++ 93 @ (31 Lad B Bi3et, wgom operator e AFT @12
©T8 = OperatorToBeOverloaded (1 S35 @emeTs wrs 273 W ArgList SSRTETTTS
TN AfFs WSS e |

Trrzae 8

int sum : : operator + (sum s)
{

sum T;

T. value = value + s. value;
return (T);

)

AT GOrRToNTe Fiesm e 8 T WorTaBEe o crrg T GOITHATTE WY Pigwiq

T I FIAB TR 8
OperatorToBeOverloaded Argument;
4,
Argument OperatorToBeOverloaded;
U @FT TR (@1 operator OperatorToBeOverloaded (Argument); R st =at =0 |
RISIER Mwmwmmamwmwwmmmmmmﬂm
Argumentl OperatorToBeOverloaded Argu‘mentz; '
T (T PIHTHI (A .
operator OperatorToBeOverloaded (Argumentl, Argument2);

feoita sy =21 =0 1 S, 3w @ seRTTTS TR @S PICW QAR (R TN Ton3
A ST ARSTTH-9 4R A FARAR $oge i 7 97 |

foty e ssrRTEfe: @rane e QB (e o == g

#include<iostream.h>
#include<conio.h>
class Op_Over

{

private:

int x,y;

public:

void Operator();

void GetData(int a,int b);
void Show(); .

+
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void Op_Over::GetData(int a,int b)
{

x=a;y=b; .

} .
void Op_Over::Show()

{

cout<<x<<" ",

cout<<y<<"";

b
void Op_Over::Operator()

{
X==X;¥=-Y;
cout<<x<<" "<<y;

¥

void main()

{

clrscr();

Op_Over A;

A.GetData(7,-9);

cout<<"A:";

A.Show();

cout<<endl< <"Operator Overloading of A:";
. A.Operator();

getch();

8.4 i+ ©imm TgiEw, I ITRTF, (TGHHBIT ¢ @9 FW (Constructor,

copy constractor, destructor and friend function in C++) 3
TT4133 (Constructor) 8 WG T ATN T AT 4N TG T (I SIS (AT ALY
T W AR IR 9k (TR o WW IR | PO IS (IR (SREREeTE W [ 8 arfa
¢ 3% IR fI4m @TE FTRBT (Constructor) I | ‘ ‘
Ty (@,
- TAIGIFA FIRHATHE FIN 8 FIOTE W I3 (same) A |
- FTGIFT FIS TI=2 FIOW “_fEE (Public) Sier e wats @ |
- (¥ Return Type I¥TR F41 I 9t @IS void 8 7 |
FOGFT TIHES Y2 ST fEPIR 1 T | T4 3
- P11 foo (Inside the class) @3
- P AR (Outside the class) | .
(PR PO OFAR IR TR O T R0 W2 OIS GwIEA FACe I AMe O W7 @
I W GBI S0 )
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FALG T FCFRD TIN5 T 3

class ClassName{
private :
// private members
protected : A
// protected members
public :
ClassName ( ); // Constructor declaration
//other members
b
ClassName ;: ClassName ()
{
// Constructor function definition
‘ b
TR
class Student {
private :
int Roll;
char Name;
protected :
float gpa ( );
public :
void display ( ); : ‘
Student ( );// constructor (FIAGa TN 8 FIR T 9F3)
b
@919 Student () TS BNGIF FRHAND fOTER T 7 |
Student : : Student ( )
{ ,
//function body
b
THTaI® (@ LN 'Student' TR ClassName a2 (<19 'Student’ T ConstructorName |
Aty FFGEA T LR I GO (AW @RI |
#include<iostream.h>
#include<conio.h>
class Area<{
private:
int arm,SquareArea;
pubilic:
Area();
void Show();

¥
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Area::Area()

{

cout<<"Enter the value of arm:";
cin>>arm; _
SquareArea=arm*arm;

cout<<"Square Area is ="<<SquareArea;
} .
void Area::Show()
{

void Area();

} -

void main()

{

clrscr();

Area A; '
A.Show();

getch();

)

TITEET FIITNA AT 8

REETE R B e R DI CRICHEL SE S — A 7 w4k Class Name @
FunctionName 933 (same) |

SRR TR PG TS Sere! (et w1 231 | )
WWWQWWWWWmmlwquWWﬂGiQW%
void B13g w31 |
WWQWWWNWIWWWWWW'W@WQW
G2 FIT4 FAGIF6 I SRR B0 |
Wmmzwmﬁwmm;mmwmmmmw
wammimwmwwmml
mmmzwmﬁﬁwmmvﬁemmwmmm
TR AR FACS A |

TGO T Fewd wrRatas R zrs g |
w@ﬁamaﬂwwﬁa‘mmmmn
Wﬁamaﬁﬁﬁﬁwmﬁ(umon)aﬁmmwwmml
ITGIECT TS 3713w (inline) == we1Ca 3<fat <y 7y
mmmamwmm%mmﬂmﬁﬁmwwmmwmﬂmmn |



Y03 ' (aenfae SrReTES-2

FGBY TR ATIEAAST §

SACES AAACTT (iR @3 9FB Ten S Tom-9TW aFfB user defined B! BiZY el
91 T 0B 3R 01 BIR0eR T G I | 97 AT A [T (@ PR G O 13SH (e
CSRTREISTeT W™ TR oW 3@ AR AR (T i T I TS | Q0P (S AN (T
CTHIR FRHA 3 I (P AAGI private (WR (SRERER TR FR a3 771 1 93 e T2oeE
a9 Tf@FTOIE Wy R @ Constructor function YRR IJ TW 1 IRAY9 Constructor
function 42 AR (T Object (I Fx TWLFASIE Object $TER W= fRdrad 771 2 | v 8

W Object fAf*® @@ FI private (Sftamerm wm FdRY 39— o= a7 a9 7B @R
~TEW T A LTATSH T A7 |

3% ITHIT (Copy constructor) § (P FHFFA TEHHI TRGTTS AT 933 FOT (I
TP TG AIZS LA SF FA FTR1FA (Copy constructor) I | I ITHIFEI CF@ 933
AT AT STGTG T TS T A LT GORTENGL FGIIAS A |

4G HAE SRTes (ATF W) 9 T I SRIEA TR KR Ty S SRR 9T T | (INA-

Student S2 = $1;

EREH

Student S2 (S1);

COBES Student BIRIR @I SeEE S2 AfNAET S1 SRUSET WNGE S2 SRS W
fera v caamw S1 93 BrRvea g (WfEs (W waved | € S1 @R S2 SRTE WBR Student
BRI 2518 S2 = S1; (W (34 A ITHIBT (OO 79 | I3 «ff (@951 SORTANTTS THIZACT-
93 f AR S SR S1 WREET VN S2 SRS A5 G (PN TS (o FA0S AN Al |
o FTHIEEEE LN oM (F WG W fadiae s efFae o ffmenitew (Copy
Initialization) ¥ &1 i Bra¥y, a3 fo ITGFoT W3 TSTNT RO (@I 93 IR @A
frs “ita @2 7= Wi S5 TTHIBT 1 ACE TR STAGIE O T I FEGIEE FAIAE IH |

fcy 3% $%35183 (Copy constructor) Tz 302 @3B cenam ot 2= |

#include<iostream.h>

#include<conio.h>
class Student

{

private:

char ¥*Name;

int Roll;

float Marks;

public:
Student(Student &S);
Student(char¥*,int,float);
void Show();

¥
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void Student::Student(char *N,int R,float M)
{
Name=N;
Roll=R;
Marks=M;
y |
Student::Student(Student &S) —
{
Name=S.Name;
Roll=S.Roll;
Marks=S.Marks;
b
void Student::Show()
{
cout<<"Your Name is:"<<Name<<endI;
cout<<"Your Roll is:"< <Roll<<endi;
cout<<"Your Marks is:"<<Marks<<endl;
b
void main()
{
clrscr();
Student S1("Mahbub",96002,88.5);
. cout<<"Record of S1:"<<endl;
S1.Show();
Student S2=51;
cout<<"Record of S2:"<<endl;
S2.Show();
getch();
>
(&33139 (Destructor) ¢
Destructor ¢ ®IFR | FFBI @ (P Object (IR T TR (RIKGTR &) AT
(T T I, (SIBIIR TRHAT (13 AREFS (NI e $03 (A | ,
Constructor function (¥39 S Class 43 7I¥ 32T IR (SH destructor function-8 I3 -
AN AATR FCR B OFTS tilde (~) AW AW function CaTEel @ 7 TH0S T | destructor
TIW FIAS (FF Value Return 3@ 7111 f#@ @9 arguments 939 3@ 711 &4 Class ¢

Constructor TI*F A destructor TIH BT |
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class Student

{ | .
jong Roll;
char Name [40];

protected :
float Marks;

public :
Student ( ); // Constructor Defined
~ Student ( ); // Destructor Defined
void Display ( ); '

1

Student : : Student ( ) // Constructor Defined

{
// Constructor Body

"}
~ Student ( ) //Destructor Defined
{
// Destructor, Body
b

}; // End of class Decleration

(SRIFA TIEHTTA ATy 8

- @36 F1 M@ @I destructor function AT |

- PITR public S0 (TN TW G2 FIOTA AN AR 2 | |

& Destructor function (&= Value Return 7@ =1 | void 512 @ fea mn il
const 1 static 7272 declare <1 T/@ = |
Arguments 1 parameter IR FIIW A
Overload @9 I AT |
Default Argumerts {1FTS A1td A Virtual function XTS 1 |

@S T (friend function) § @S RN OF [0 @I FT-CRR TN T (I PO

ATFTTH, TS @2 ABHIG (TR (SATHAE A (NI T AT FACS A1 | S ARSI
130T CINR AT TAR T @S TG IJIFS T | @ P FIOW IR0, AR, &5Ie
o Sl FotaaE @91 T | @S T fEHTRA oFa ReturnType @3 9 friend F1eare I3ze
T | @ Wi oI TATH et 8 ‘

friend ReturnType FunctionName (ArgumentList);

|

1
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B4+ cenanfae S sot

Taread ¢
class Student-{
private :
long Roll;
public :
float Marks;
friend void GetData ( ) // Inside Definition
{ .
// Function Body
) .
friend void Display (Student S); ‘
+i L |
void Display (Student S) // Outside Definition
{ .
// Function Body
}

BRI (U @S IE FIOE AR @R A0 W B Bidesx o 'friend’ Freurg a3
1% A WICABY (: :) TIRITIA ATAE T A1 1 Ay @ FIean=a oy @36 copam fory 2o
#include<iostream.h> '
#include<conio.h>
‘class Student
{
private:
char Name[30];
int Roll;
float Marks;
void Input();
friend void Show(Student S);
}
void Student::Input()
< |
cout<<"Enter Your Name:";
cin>>Name;
cout<<"Enter Your Roll:";
_cin>>Roll;
-~ cout<<"Enter Your Marks:";
cin>>Marks; : : v

b



s A cenanfare SeeTe-2

inline void Show(Student S)

{

S.Input();

cout<<"Your Name is:"<<S.Name;
cout<<endl<<"Your Roll is:"<<S.Roll;
cout<<endl<<"Your Mark is:"<<S.Marks;

b

void main()

{

clrscr();
Student Obj;
Show(Obj);
getch();

b

8.b Fi++ S ZT=fTs= (Inheritance in C++) 3

ZRRAG (Inheritance) $ JFRITRCARTS! (Reusability) SREE WRETTS @infe-a ol
@ﬁqcfzaﬁmeaﬁm&gwmm~mm&mﬁwwqmﬁmwaﬁmu«mmq
TR 8 . JH I, TR AT T IR GHWIGR G @ SRt 36 =i 1 s1ed 0 com 07 21 forgen,
AT 4R 9T A GIRTIR IJIFS, O TP TR O TR G AT JER A PR ARG |
SREs ARCACHE cenanfie RO B+ Jwref @ 5Ru org | JoTe B+ Sm SR 3REROER TaOw
ARRTITR AT IS T T | B+ @ R 31 R “Reaes o2 4 | I/ @ e o
Wmmmaﬂmmwquwmwmmmmwmmaimw,
TS AR, TR G PR L8] 574 1 WHFOIE 227 I TSR (I I (0 B0 AR, TSI
mmmmwmwﬁwmmmmlmmme
: aﬁwmmmwmamfwmt—ﬁwmlmwmmmmmammm
3 FPPES feageT (FNRRATE) S M T | @, AN FSER (@ FOCE STES @ I 4R
mﬁmmmmmﬁm&cﬁmmwa;Wzﬂwmmmmﬁwwm
e af*E) 3NRRG I | RIS (7 PO T (I SRTD (N 9 T A1 GFA @ I
WG P (Abstract class) T & |

fenRee 1 19 ¢ TTRfG afgwm @m @ #9 (Base c}ass) 2w foaizes Fm (Derived
class) GR W class MeAC-a7 3 fEaiZon Fww AW frs T, werm @3B @R fw
ﬁaﬁ—@mmma@ﬁﬁﬁﬁm(mmmwmaw%ﬁwmmw
TS W1 e et S T wra femzen I oF e W W @R R TwR @we
CifAITstem q1 ©f ¢ I T | STeif @2 (@I S TR W AR I (IRIR T Gaizes
TR T (T CORTIRP @9 IR IR CTREN 1 29 | sl AT o S G e
A/([1Z) o1l T G ©F G (SREREGT & T et vl 70 | @} 3 el farrgad)
HRAETS FA (X FIE IERBG (W AT 39 W | @ PO IEEDA 1S G S
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wegel | ZACRIAGA (WS TS AIRTES [Private) fpeat s (public) ai@mamwmai%ml
mvmﬁﬁ'm@%mmwﬁmﬁmmmmmm|@ﬁmvﬂaﬁmﬂm
Wmfmﬁmf‘m»miﬂﬁm@h@ﬁﬁﬁmﬁm AT g ST,
mwmmm%mﬂwmﬁ%wmmmﬁwmmwm

mﬂmwﬁrmaz\mwmmﬁ@ﬂmﬁmmwlﬁmﬂﬁm
chﬁmﬁwmmwﬁmﬁmw BaseClass (3 (3% F 4R DerivedClass (<
foarzee F G 3 AR |

class BaseClass
{.
private :
// private members; Not inheritable . ~- -
protected :
// protected members : Inherntable
public :
// public members : Inheritable
}; // end of base class
class DerivedClass : BaseCIassAccessublhtyMode’BaseClass
C v
private :
// private members : Not further mhentab!e
public :
// public members : Ready for further inheritance
Y, // end of derived class
R n-a7 ey e (Modes of Inheritance) 2 -
mmmmq“m Wuﬂzna@mﬁﬁmmrﬁwmo mwm
AT | (@ PR CRRGTES feaZes P o376 (private) @R ARFEE (public) a3 a3 2
ST (TS 3NCRIA0 A AW | a@mnammwmwemmﬁwiwmﬁﬁﬂm

wmlmmwﬁmawmnmammawmﬁwmmﬁm

o feaiEus FIGT (I SR AR, Waaomm%ﬁgﬁ%ﬁmmw|m

WWW@WWWWWWWWu

— S \'oﬁ ———
ofae ¢ SRAIbT (TNIPTRS 1O i

mmeW%ﬁﬁwmmmmmxmmmam
mmmw@ﬁwmwmmﬁ%mmwmmﬁmmmu



Sobr cetafae wmieera-o
faf¥g e TT=fiow (Different Types of Inheritance) 3

from (single) TTRRDY 5 74 ot fea12es (Derived) m aa B o (Base) #M ats
Vwmawfwkﬁﬁi‘#wﬁﬁm%aiﬁﬁmwmmma ’

) ‘ A Base class
N
B Derived class
foar s foreorer Beafacsw
TS 3
9% effewm i A TR o o g
BaseClass{
private :
~ //private members;
public :
//private members;
4

DerivedClass : public BaseClass

#include<iostream.h>
#include<conio.h>
class Resuit{

public:

int a,b,result ;

I »

class add:public Resuit
{ -

public: ‘

void. Show();

o ,

void add::Show()

{ |
cout<<"Enter the value of a,b:";
cin>>a>>b;
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" result=a+b;
cout<<"a+b is="<<result;

b

void main()

{

clrsci();
add A;
A.Show();
getch();

) ‘ _
TbrTen IWRAT (Multilevel Inheritance) : %7 (I derived class SR (=
derived class 93 % A1 Q3 Y inherit I@ o @ gferree TS Swrefa afe

a1

A Base Class

v s

B | Intermediate Base Class

v

C Derived Class

foa ¢ TfBreTen Zntafaee=
W 3

class A
{
/] -==mmeeee
¥ ’
class B : public A L .
) ‘ g
[]-====mmn
¥
class C: public B
{
/] -==mommmee
¥

EmmmcmmmﬁcmﬁsmhﬁmmmmzsmﬁAmhﬁm
IzRG F .



so ‘ cenanfiie AFRGTIE-L
cefiarw g
' #include<iostream.h>

#inclyde<conio.h>

class A

{

public:

int a,b;

i ;

class B:public A

{

public:

int result;. A ST SRT- R PUIE LA TR VRN S B -

: }i :

class add: publlc B

{

public:

void Show();

3 :
void add::Show()
cout<<"Enter the value of a,b:";

cin>>a>>b;
result=a+b;
cout<<"a+b ls—"<<result
)
void main()
{
. clrscr();
add obj;
obj.Show();
getch(),

mﬁ?ﬂﬁm (Multiple Inheritance) 3 17 fEadss M ‘13 b ol @ P (AT
taf*2y TR0 = W2 afeans e Tarefns = o)

Base class

A B C

- l I
L T z Derivedclass

fom s o= Zeafaesm

A

L L4
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4+ cananfae

class D : public A, public B, public C

#include<iostream.h>
#include<conio.h>

class A

{

public:

int a,b;

R

class B

{

public:

int result;
b .
class add:public A,public B

{

public:

void Show();

¥ ) .

void add::Show()

{

cout<<"Enter the value of a,b:";
cin>>a>>b;

result=a+b;

cout<<"a+b is="<<result;
o

void main()

{

clrscr();

add obj;

obj.Show();

getch();

}

993
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Ww:mmﬁmwﬁawﬁﬂmﬁﬁwamwwmm
T 23l TR I |

Base class A

Intermediate D Base class
Base class B I

C Derived class

fou 5 iz TAvafacem
FAMID 8
~ class A
{
// Body
¥
class B : public A
{
' // Body
¥
class D
{
// Body
¥
class C : public B, public D
{ .
// Body
¥
CRIATS 8

#include<iostream.h>
#include<conio.h>
class Student
{
public:
char Name[30];
int Roll;
+ void GetData();
1

class Exam:public Student ) :

{ ‘
‘float Marks;
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public:

void Input();

void Show();

3

class Sessional

{ 1

private:

float Sessional_Marks;

public:

void GetSessional();

b

void Student::GetData()

{

cout<<"Enter Your Name:";
cin>>Name;

cout<<endl<<"Your Name is:"<<Name;
cout<<endl<<"Enter Your Roll:";
cin>>Roll; .
cout<<endl<<'Your Roll is:"<<Roll;

} ;

void Exam::Input()

{ )
cout<<endl<<"Enter Your Marks:";
cin>>Marks;

cout<<endl<<"Your Mark is:"<<Marks;
} .

void Exam::Show()
{ o
GetData();

Input();

void Sessional::GetSessional()

{

cout<<endl<<"Enter Your Sessional Marks:";
cin>>Sessional_Marks;

cout<<endl<<"Your Sessional Mark is:"<<Sessional_Marks;
ks

void main()

{

clrscr();

Exam Obj;

Obj.Show();

Sessional S;

S.GetSessional();

getch();

g



338 cenanfaie AMeeTIE-]
AR IFRRAGH ¢ hierarchical inheritance & WS« 3zfaGrR Rede wwgm |

" wdik @ smfere @a W@ @ (Base) F IO ¥R A SCOMAS fGAETT I NI 9 T ST
FAIRREEIE FNCRfA™ AT |

A Base class
Derived class V B C D Derived class
Derived class E F Derived class
o9 3 TIRRiEEE IR0
FAANG 8
BaseClass {
'\_ N
De : BaseClass{
}s

1



BX &% wfee apres ¢

31

R

9 |

81

¢l

Y

Qi

b

i+ ceafiig . - e

'W—S ‘

B+ (& ST SRTACHS MRS A T (2
Peea]) crzg Fit+ W SRIEE SRECET MRSTEER A sy @RI (@ Fh

AT, oAfafrem, Bt SyReREEE, «ﬂwvfm)ﬁmvmﬁiﬁﬁ @Wwﬁmﬁr@
BTG I Y |

el (3 qR I B+ ﬂmmrw (ST ITA?

FLAT S5bo A (F@ TREORA 1a9d & @rexGiA (Bjarne stroustrup) B+
QTS (BTSTEA LI |

FEIH C ++ FNRACE 7 o |

(EIB I TJIFS C++ FIZAEE 7N & ANSI C ++, Borland C++, Microsoft

C++, Turbo C++, GNU C++ ¥9jift |

wibt i Toce & e

Poa) i cenalitn SIS foedt wiEe (dee it e cofRaRe A et (et s wibt

fRn w57 f5ea iR TR I 25 THICE @F TRE (AT S TR AN | IS SR TGl

T T (AT S TRAT AIACS 41 THE &1L data stream T |

FET I/0 2 3 IS i ¢ 2

C++ (ST 275 WITE=[F I iy TN & (T AP statement JIZR T4 &

SIAAE AT /O 0T 1 2R 92 4| AW ¢ S | Formatted I/0 @R 21 Unformatted

I/0.

AT x/ommmamﬁwaz

PewaD) calanfie @q W (@I T TN T (AR @3 SR ewgsyd Ew ww

input output operation. 3725 ST 8 WCHAT SHTTF Gl (AN (I ©IG1 IN={B (=l

T 7 R 4TS result S54SR NS WA | W C++ 9 9% FHF operation

FOGEN formatted statement €3 WS FF IR A=foE formatted I/O operation

0 | ©i2 947 AW C++ @ formatted 1/0 operation 93 STAGIS! WA |

FAMIES I/0 T I FASIA ¢ B N oI 741 772 :

C++ @3 i/0 stream FXEA IRT 0 formatted i/0 & {7 ©ITT w41 717 | 72 8

() manipulator W I} (R) ios class €T (W T @R flag (9) user defined

output functions I I |

Unformatted input operation & IJ3FS FCH TR 4 |

- Unformated input operation 43 &= F4R4Ss cin, get ( ), getline ( ), read ( ),
ignore ( ), peek ( ), gcount (), putback ( ), sync () Te5fw function I7T© 2 |



V) ceNRe FIRGTaE-

31 Unformatted Output Operation 9 AVIXS FIRHATALRS AT foret
- Unformatted output operation 3=1Ts sigReTes cout, put (), write (), tellp ()
Tonfn gy | :
SRR CH
PEED MuReTS: iostream stream @3 Y unformatted @ formatted input output
operation 9% TG!S (T 437 Operator (.) TR 4 T SIF T6 NoAGT ()T
31 W@zwewmwa?r QARTR?
) ITR CUOICT AFE T WA (>>) e TG WG (TS A OIS
FITC(CR WF/S WA 0T |

@AF ¢ cin >> a >>b;

do

cout << a <<b;
endl, ends, setw, ws SIE03-93 IR OIY |

enle@BWWW@WWWendIWWW@:
endsom@\mﬂwmaﬁwm(\o)w\wWWendstwma
setwoWﬁTﬁWﬂamﬁmﬁnﬁwmﬁfﬁwﬁWWsethNI
wsoﬁmcawmm%ﬁmmawwmmwﬁmwmm
S M (AR G ws WATE5T 95 o7 |
39 | Fi++ 9 width ( ) 9R precission ( )qumwm:
-W|dth () 3 SO 1 evrefea o) QTeR s s%e (R IR @ width O
O IS T |
precission () ¢ mfoe WW%WWWW%WWWWW ,
1 f7E1la &5 precission ( ) oW T7E 21 |
ﬁ++awm€remmmmmﬁwwwm
%Wﬁf++xﬂwaﬁ?ﬁemmocatch class, new, delete, private, public,
protected 2eTifw |
>¢nﬁ++awwﬁmr~nwwmmmcm:
ﬁ++awmﬁ@nﬁwmmswwm(<@, GEGE AT
(>>), CHI™ RGP WHTESR (2 2), new, delete, endl, ends, ws Swpfi |
ﬁ++ﬁwmﬁwmm%wmmmm:
b¥eD) i+ i 277w carafa WS WATEBIALR T ¢ new @R delete.
31 (5 ) WATDET i By
PR i o o S gE @ Foret vy (. ) SR AT 2 |

53
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| fi1++ cenmanfig | _ 559
> | C++ 9 37 R[S 43t function @3 T o)
PeEd) C++ @ arazrs fifen «a function oo el | 9 3
faiffe 1o, Sfbe wioi, STENEA oW, CEOHT TR, @S TeW @ SIRAE P
gy |
o | Rrerta gere & wmay
PEED) s e, 4l e S PR TS (T IR AT T T IS A | A I
wﬁm@ﬁmwwm.wmmwﬁw&ﬁmaﬁmwww
I T T WA @3 effees faanta (Recursion) ¥ =3 |
0| ﬁ@ﬁ@‘m‘fﬁﬁ ARyt fore :
beed) fraiffe i sifet 71 are ceamem WSl ST T AW, TS TS T AGE
ﬁﬁmmiwwaaacﬁmwwt@@mmn
3 | TR T ID N2
PEu) e e st <RI Wi RS GBBTITEE B W TS w9, T
fefemme wmgst e w7, WRSTTOGETR GFGHT TH (TR SR €32 TN IR
mﬁﬁcvﬁﬁmﬁaﬁmwwmmmwwwwﬁmmm
MY AR RI4 I G C/C-+-+CTTH T 2R 391 T | © NS RUICIEIE R e ROEIT R IE B
T, ST (T TN T, BIZ ST TIH F=12FR @ 790 O 91 A Sorwhe Wi I
AL CHa @1 5 (R (@ 3 T AR O G RO T A 19
IS TW T EFAIRA (inline) T agw “iffow |
R | TR TRGTHT AT FY e
pEeD) @i calling aamaammmmmcﬁmmmmwm&mmﬁw.
Constant member function @7
- Constant member function 20 4T 4% €T number function T I ©17
class @3 (M member variable @3 ©I51 “f73€q A | ATF FHCA declare 1 TH3
ReturnType FunctionName (ParameterlList) const

{----}%
38 | T STBIGR RFerr ifSe zm7

PEeD) ermerss R BrRol, wicem, IRCEHERT @ IR @9 e T eBinEe
giockul

imvtz*m!awmf%z&mﬁtm?
@mﬂwmoﬂmaﬁmmmmme@mﬁam|

RY | (TR TR 8 (AR (SR I 007 ~
-mwmmowmmmmwuwmm@m
(SIS (TR (SR 30 | :

0



SO canefale ATRGTIS -2

9 | (TR TGS FTONT define 1 qW 6 Ft Ay
PewD) A wIxIE TRONE define 41 TH | T 8

outside the class definition 932 inside the class definition.

W | BT (TR I I90S F -2 '
GFZ P AP WO (T GTIR FIW S+ (F1F member function (& call Fcs
M= | member function ¥$& member function 3 call IR “¥ &fFMF nested
member function & |

3 | BT R FCI IE A .
(F" member function &9 returndatatype «9a 91@’ (®9 static keyword IRq
T (R FRAWIGE static member function 3w |

9o | WANHDY SORTAIGR FITE ICT?
PEel) o SRR B3R (1 T TN WSl A O W G g I TR Tl
tefar eferms. WAty SORTEIfee T 1 @NA 3 AP WANRGA (+) 6 AR @ AL IS
TIES T | TR WAEA SR e 7t fe @3 q@vie o wew a3 G wehefp
AW FACS 2T |

©) | TG INF 07 _
PEe]) chIEa TE T B RO G T T (I WIS (AT TN S A R w0
@R (TR G 9% I |

o3 | T TG TS B @ARNA? , ‘
PRl T TET TR ARG A IR PR (I (SR WGH TR T SN
o FgEe T | '

00 | NFBAT PRI JE WA | _
PEED) I T 93 M 7 T ST FGIA UL N QT S WD G A |

08 | I FTGIIEA IR (¢ |
Pead) oS 2 srred (Ure @3 1 QS SraTeE TN iR T o STGIeT IREe =

o¢ | (THIFA IS F @ARE?
PeED) (wEiE TR 9N 9FH FIW A FGF TS WP (NN (T @A L@ A A
T o7 |

oY | FIT public € private 6AE JIQT T T (F?
Pee) I public T TR T & W G (SRR @ (U T o o0 @
@ P @ (SRERE ¢ TGS, GRI FAS A | WP privete Wl gy
(ST 8 PIHTR (TG Hf2B FIOR TNE IS W | 9 (FIF FH GO GTHT F919
S ST | aTe BTN fNaeet et |
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F1++ cepanfae ' Y3

04 | T protect Y (F IR F41 TA?

PEel) T protect ST FoagFs (SRERE @ TG HRE P @ R STAS R
(I O (FIH FF 8 QTHA FICS R | OAR protect FSAT 4427 a8 v el
frra 1 @R |

O | Base class € Derived class J0F I9?
PEeD) i @S @t 2 R fowizage W o PIoT CafdEy SRS T@ O@ (A P (AF
B0 41 *W ©CF Base class WF @ Class (8] 3w0zf<B 92 ©ite Derived class 30 |

ob | W =e FNRFAGH IMF A7
7<= (17 Derived class 73 wrefi® Base class (40F 92 3 srelfe= @3 inherit
IR O3 (MR A FTE qEB o TGN I T |

80 | MFBTHTEA INRRATH INT A7
TYF (17 derived class W4 (I base class 99 derived class (33 9% 3 G

| afeiB; F0RfG wta ©ite Multilevel inheritance I | ‘

85 | TAAAREWI ZARAT F1F T2
T 96 A Base class T ¥R 1 wroffed derived class 767 31 T W (73
Aferars TrRRfErE SRR a0 |

83 | RIRT FAERBH FMF 12
T (I derived class €% M multiple 8 multilevel $e7 Bomw fafey base
class (T 7% 1 wreifés M inherit 03 ©73 078 7S Hybrid inheritance 964 |

89 | SIEHM Base class I1F TN ‘
Multiple inheritance 43 (%@ aaifi® derived class @33 base class & inherit

I @R AT (W derived class FEE derived class $TENE inherit W (AEG

cerived classfb @9t& base class ¥3 Q4P copy TE IA | FLF GF (AT SPTNEFTSI
T 7 | @ AT RG] AR T (4 470 class TIFS W O virtual base class
T |

88 | SIS FI FF A
Pe]) 73 (I FITA IUATE WDB pure SIEAE BT AT TI (73 FHS HROFE F7 0 |

/8¢ | T eORTAIEERS SF5TS! T B TS R @R

R, R IR T s wfEreRst et fite si?

T GORTETfEy €3 WIW Type conversion, reference parameter, default
argument R (I FIATE T A TR GG 7 @RI TR0 (4 4R gl tofd &F Al
SfrETe! (7l OTH SR T SSRTEuLE TS S | |
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Tefwe s

S ﬁ++awmwﬁmmcamﬁwamwhﬁmﬁmwmmw=m
G 8.5 ™2 Wy 424 |

X1 P+ @R @R BReETE a9 =
] 8.2 ¢ Sy 534

O i+ O3 FIRIBS, SFIGS W/ € SR 9 39 |
R aed] 8.0.5 TR SRy HE |

81 i+ @ IRZS To RS e e |

8.8 W WU ¥ |
¢1 new 9 detete SPGB IR WA NS 3671 39 |

R 5. ~ e v
V1R G e it ik s e |

CERanl) 8.8 7 SRy 534 |

q ﬁj++ Q TR IR 007 Rmera 9y

TR o 5.5 = o e

bl J0eE R e o e I9TR R G B+ e o |

iR 8.6.5 ¥ Wy 24 |
D1 QIR R I 9T TG NG Y |

8.¢ TR IR HB |

'>o:ﬁ++cmammﬁw‘ammmu

Rl 8.¢ = e 3 |

33 | FTH public, private s protected W1 9TS § @RIE?
8.¢ R WRA GET |

R | FF JRA FW 936 B+ ceimm o
WL, AAS (T, FIGE pulbic member function IS private member>function > GFA
TN

>0 | WA ORTAER @7 Ayt Frametat e |
s.e.swawmi
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Br++ ceanfse

38 | (NI BIOICE ISR ez vt 1w e B Fy

| AC-R-lamedltle Syl

8.¢ TR SURA FEJ |
3¢ | SPITEDT GO 4 FNRES! (Y |

8.0.5 W TURY BB |
S | i+ @ TR (@ QT I e

R .« S
>qnmamemmﬁwamﬁ&=ﬁ?

8 .Y W AR EW .
Sbr | T CTRCAIGR @7 A%y T 39 |
8.3 ¢ LR HI) |
y» | Copy constructor tof3 ¢ ¢3 I3 T 9|
8.4 H‘(WE‘@Q—“
20 | (TR T R Tz IREw @9
8.9 e SURRA 5347 |

B @wmﬁzm@smmmwz
e ] S, W2 SR A8 |
iiumwwmmwmmm

el S.Q W SURY A3 | .

29| Base class 9 Derived class fSGFa% 97 syntax &1¥ |

(35w oo - PARRCECR R
28 | SRRt TR cffifem e

EEEE) 5 o 7 T 5k

a&nmewwameml

8.9 72 RN G347 |

Jv | Base class ¢ Derived class @3 Toq #1147 §7

EER 5.« TR

Y ﬁmmﬁmemmwmmw«m

3 8.9 e TRY 4B |
BY e aeres '
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¢.o ‘gﬁm (Introduction) 3

R WRAECET (2N U7 TS T ¢ AR AeEe 0% TSt (Java) SIFl | TSl O
AoraIEd 4% SRS SRS (i FRGTWS | IR IAEE ARACHT TRETITET A4 &
e, - sifesafeew (Polymorphism), Eaz@B®  (Inheritance) @32 ORHoFTEr
(Encapsulation) J& S@7I] (FHI (AMMB) AT LTIEW ©F AR WSS SR | AT 31 8 P4+
TR WS THA ¢ Y YRR REw @w7- *woR, WNRe soRrEfee, Wb Tavafarsw Tenfu
e Arneft B8 Bt Smm e w W aww SR HgW W Ay (@ S
(Package), SI°It=G (Applet) 8 WB@T (Multithread) Torfw it Tt TraCR | T Tt sifea
e @ e, @, AR, gy ¢ i sares SRS enaifie sEm wifdTs s |

¢.> &t et ¥ (History of Java) s

Ffrehr WREIRR oF (9T @iifie 7 [fey &fer avem e | @m-
- W (Modular) cenaifiie
- B BI%F (Top-down) ciatifaie
- 5 W9 (Bottom up) cehanfag e
- JBIFBTE (Structured) cenenfire Tenfi |
@I AFFOGTH SIS AW ¢ HIfE (AfFTS (T TlEne T ReTTe gEAITEd RS e
SFIFS T Woe T ATLIA [IFG6 e@naific @3 I92R o= 372 sy | fa8 egfests Tqam
3 5IfEAR IR 9T AN 9T TS ST, T TFAIFATT @ 7AW FIQIT (Reusable)
(e TORTS TSR Efoute YX @A TR g o FAce TR | W @R ANEAFRSTSTT
WFoTT FIR TR TP 8 FUNATIN “ATHS WRATES (AR 97 TR | HrgET w4 (Simula 67)
ZE 2N TACHP SWHCACUE (e ATRGTIE W dhvo AA IEA WA | WU WA feazieea
(VHDL) | #ISICS Svbro ANE &g ufbusi @@ =mawznfs (AT&T, Bell laboratory) 8 &
HISHG# (Bjarne Stroustrup) @3 (@ Bwest 57 orm 4w gaw QAREER R Hen v SRR
P (Class) 4RV ATNT OT TP SR T 27— B 832 I (C with class) | *RRSfe W@
ATPIR ITA Sdbo AT INFAd 3 T Bi++ (C++), T «3fh wfem waes wfRearde e -
aIReTIS | {58 fFi++ ©Re fFg AwREe! (Limitations) fus . @ww- 38er @l = zew, gzt
(Reliability) ¢ cvnzi‘t%féﬁ% (Portability) ¥onfw | @31 wpifada o=y calatsRete @3 o™ wares
TRTATET ceNalifiie FTIeeTHs (Srem™ F™ (T TN 2



338 » (AL ATRSTIR-]

TeRPFSCS S55d ST 'Sun Microsystems' (FT™1ifg 1489 James Gosling W3 (F9Tg 47
(R 'Green' @I WSS F++ SR 89w {6 3@ 'Consumer electronic device' @
JRZR Bowaent Aned FafersitsS (Platform independent) @36 (@BIG cenaifie FmRewE
(TTSH ST SIAEN &2 SEA QAR O 936 T4 T BT I IR T A 'Oak’ | FEIS Janes
Gosling 43 I TR TFER 4@ AN 'Oak’ =G 1 BF a2 aF9 U339 IR AFCIA |
&g 'Oak' FTa WA 9T FAleras AT AT & 7w ST IR @F TSt (Java) AR B 3558
e~ TSI WD @3 (b8 IEF | fog oA oF 68 i 7 |

2wy THRAG fofaa oars 8aeT A (World wide web-www) P07 an=1s g7 16t
TF IE@ 4R 9T T 'mosaic’ W @3B w-affers JBwE (Browser) AT I TS | 'Sun
microsystems’ &3 (TR TIF TRGAT FONI TSR Fo! W71 70 TSl SFl FIZA
F(A2 IS SRIE (W A IVM' TRF ATF 'Hot Java' AT 3B Fréea fafict Tt 1 dvde AR
o x wifard @ff 'Sunworld' T SRR Wenfe eaw ffere e |

Joera R el T TSUA dobe AL Netscape 9k 47els IBM, Symantec, Inprise
QTHE Microsoft 72 98 afP ©iwa JBT Tl AR I TF I | O TS F++ @3
FHRG SRS 9 |

Yoy ATE TSR 2N S FIMT 20 | QAT TP BT IS T 73 777! SpfF (1.02)
SIS 21 | FRCSITS TG I WA (el (TR e fen mRE weweTym ort (1.1) eife
| IR qRAIRIER 1.1 SRR TR $Ree Ok W @A % W F w spfR 1.2
23S TW Yoy A | SrfAG fafere zeur W@ fox fim taR @3 AT T = Java 2 1 Java 2
fafere zema 1SS T TR WE B B (JDK 1.3, DK 1.4, JDK 1.5) o sriaesa
oIfare 77 | -

¢.5.> TSR 8] (Features of Java) 3

TS! (STSAAITN (LIRS e6ae a7 vid 8 WArwg AT (™ 2&eI FAare Ffo
TreTs Gl TEE, ARAN, o, (AT ¢ QRATY ATFF THATHT (AW SR ARTS FACS |
Java'? ffrere sMR @3 language 92 design @& & 8 BTRA AN IR O So B
buzzword & @Ff6 YA T ILAF 1+ AGTAIR TSR AT | WBISTT J0R-

»  SRAEE WRECHE (Object Oriented)

> THIET ¢ THELBE (Both Compiled and Interpreted)
» BTN wSeAeTel (Platform Independent)

» (S (Portable) e
> O wwerg (Highly Efficient)

> 1%E, WA 8 (@6 (Easier, Simple and Small)

_» A ¢ fymiem (Robust and Secure) -

»  #fm @ FRePTRATERT (Dynamic and Extensible)

> TeRGfRBw (Distributed)

» @S (Multithreaded)



TS S TSIy taf gy e

w3 AR (Object Oriented) 3 @l W3fs Aforer waed wRacts e St |
TOAR @7 TGP T, (NUC ¢ WAEF forafys | Wk ¢ ? ey T GBe B g
1 =7 1 INRICE AT e qaren g 41 aﬁwmmwmmmm
AW | g ﬁm@mmmwmmmwmm'wmmmwumﬂmﬁqﬁ
TRATF PNA AT WO AW 1 Object Oriented design TS (A IR 9B Gl | @
ATRGTACTA NN aiﬂmcﬁtﬁmmmﬁﬁm@mwﬁoopmﬁmmn Java
FHA OOP AT @7 I Polymorphism, Inheritance QR Encapsulation ¥¥ @3B 00P
language aam@@mqwmmmﬁﬁmmlmam@ﬁﬁmmm afe
Object Oriented language |

FIRE ¢ THRTEdT (Both Compiled and Interpreted) s cetamm wrter YRS
mﬁmwwﬁm@mmmnmﬁamcmwwmﬁaﬁ@mw%w
«mmﬁmewmﬁaﬁtﬁnmwﬁwﬁmn%ﬂmmﬁaewm@mﬁﬁmammm
feg ool 3>izaR 8 FBETESR By I ATAMLANN | GO EeE @l fa-orftw (Two-stage)
faf® cenara e 7on 2w awmmcmwwmwﬁ@mm (bytecode)
ﬁmmlﬁ@umwwmmwcmwﬁmﬁmmammﬁm

MY |

AT STt (Platform Independent) s wret SR sewsw WSy @2 wRroR
mmaamwﬁw’ﬁamlwmﬁﬁ?nwm,memewmﬁmﬁw
cemrmwwlweﬁ(wmmﬁma?wﬁaaaaﬁmwmmcmmﬁwmmﬁm
fﬁ?ﬁ:wm;w.wmﬁmmﬁmmmmmmmﬁm,mmewﬂma

(g o= Wy

(AN (Portable) s wTe! T wor FfG Wi w28 21 @7 TR | Wl e RfFe
' mﬁ@cmwmmmmmﬁmmmmﬁmwmcmwwmﬁm
fedre w1 73 awaﬁwﬁ%mmm(m)mcmm(@a@)wmm
Wcﬁmﬁmwmﬁsmmmmmwwmawamhﬁmm
ma’wﬁhmmmmﬁwa&mmﬁﬁ%ml ‘

B FIST (Highly Efficient) s e sl cenamm R TDREDER TR wees
mmm:mmﬁ?mwmwmcwwﬁsmmaﬁm
(bytecode) Femefre za @ ffde oW cifim fz =1 zeamy S i TBIRRBIR AR TS
m-%ﬁwﬁm“mﬂ%mﬁmmmmuwmﬁhﬁcﬁmw%ﬁ@mmﬁwﬁw
mmwﬁcﬁmammnmwmm,ﬁeﬁH GF TN wret wfe T
W@imm,'wﬁw@mmMmemmmmu



Ny cepanfare FIReTIE-S

IR, A ¢ (/S (Easier, Simple and Small) 3 &l 7z, 7@, ARAT @ (@ af
CENETT BT | T (T (FPT WSB! 37 G2 T+ 97 TS | BoR® 57 8 Fi++ @7 e wioe fawy
(CTSH~ ~ITTBR, WIS GO, TFoote Inafao, enn) s AW (eT A W owm
aumﬁwwmmaww—mﬁeﬁ++mmmmaﬁwwzaﬁm(m—
CTREYE continue 8 goto OO, ATEE, NFBIYT @ AN 2wjifir) Feraiem a4 20g | B
IR Tl TG e @IfT 7@, I, AR ¢ (2T (@AW o RenR AR ¢ty | v @ et
FHIREAN PENITEFONI (RIS A8 @3 “fdfd @32 srfwwet wfs i @ apse | ! (AN T
(AATSS WRFB! P14+ 97 TS, QT TSNS F++ @7 71 Fewae I = |

== ¢ A= (Robust and Secure ) 3 &o! 93 =N 8 fiqrom cenam o | wre
AEifers Tate aw Foeten e @eten ffgena @am @ ¢ IF-512% Hresare Faem s
T | (A~ T FHRA BIRW A2 A-513N Tew oficw St B oW I, 9K NHEE P
TfETery Febtr aufl IRFEM AES RS TR (iR 3@, el e
ATHTI PSR (exception handling) &fFe AMY WFATE T (RRIRTONR (AT 937 T
THAIED (@A ¢ FEbws fFaem A Tonfi | BeTE ¢ TBIRGE IR (AT S ZeT
TS TAIHEFS ¢ FLaine GIRTFIN ¢ FATHR BIZAF (AT frraiem Al SIS | ToTe GBRTEA3
TS ATTBR (SRR AT T A AR | T Wel WS (IR QT 8 BIZAT (U@ Fom
AT | WER TF (A2 Security A frrstal fralbrs vz frfremm ezt favrm 921 @ wigrs afsfrre
99 Security bug ST Y& ([9 IA TR €2 bug ST AN I TR | O IR Java G (&
(¥ Programming language 93 $&= Stwa @ Secure 1 Java (® M Program FITHZ
Virus-free €32 tamper-free | , '

#f¥An ¢ gAY (Dynamic and Extensible) 3 el w3t sfefe e T

TSETONT A Vg T, WIS, (VATTI AN ALY 0O 5797 | Wre| THRIATA cenamm fidedm
AN (SR (query) FTHMITR TG IfTFS S, WA, (UG, QT TSHWF AN FLAN o4

QI T ALA e awwfe (el Az gfre fawar afen sare sovw | $orew, Tt AW-B1EY
b TafaTem @ TR (native function) @3 MR MIE S AR T GELT GIH
FELAINTS (AT S FoMA PR | @ AT Tl Oy B, i+ 93 T® Sy (eiars o et
FEEA TIHW A FAW AW Interpreted language RO Java WRTER @3B High
performance language | (IR el U6 TS! A1ZB (TG (F TVIRT T FNER W S &= @
FIH THRIATE (R gomm @) o B+ a1 fogare @b, Cﬂﬁﬁﬁ_{WﬂW@ﬁt@Fﬁ .
faum wrers e At oty |

fFRR®®E (Distributed) ¢ wmemmmmaﬁ%@ﬁmcm
SIH! fZEta wrem &1 90 | WSl (AT @R AR FIA (CENFIET) G G (Reis) It e
TIO! 8 (FMC QTH IACS THW | werrfers ey I wafye waifis (g a3 B s
(@ ARSI B FACE TEW W | WM HORRR WSl =A@ 7S | Socket
connection open IWA WTST (75 GANF-GT TS TG TISICS HRLE 1 7ed T &) (FIF language
@ A || Serviets @I MLA Server side processing WS (@AM THFSIA ANY 1 7Y | 3wifae
WHS THIET Web server ‘Servlets’ I ¥0a | «@ wros RS @ww Zare@w 9 RMI A%f6re
distributed object 93 TTY7 ST 7ES |



| lib” R TRFTREMRTS MR TR [ |

\ WISl @SS Zafis; - 524
MBEICE (Multithreaded) s wret aaf TFBRTE g o T 93T S @i e

“WWMWWGWCWWWWWWWWWWGW

WWWWWW@WWM&%@N@?W@W@Wmel
fTd AT A1 FIEA AE A1 B 77 T @ A& TSB! WD (multitasking) fFirsBoam

Wﬂﬁwﬁmmﬁwmﬁmﬁw@mﬂmwﬂgﬁmwmqﬁmn
€] TS (TSRS GTEITTAT 97 QPR (Java Development

Environment Steps) s

SIS S (AW T (Develop) € Fw3el (Compile) +31 & fAgfds «roprgg wpre -
FACS W | (IF-
‘ - TS IR FIAGTTI (IDk Installation)
- 3f5% #ite e (Path setting)
- (N (IS (Program coding)
- (SN FNEfER (Program compiling)
- (NI AW T (Program running) 2whifi |
WIS TRAT FT0TN (DK Installation) : wrel emm IREe F=REmRE ot
(ere S 95 (Java development kit) a1 Tt IDK I | A A T AT fe
(Tool) = AT T & WATEA (FII) TATH Mo Tz T JDK (Java development
kit) | @9 g P TR | GTE- IDK 1.01, JDK 1.02, DK 1.1, JDK 1.2, IDK 1.3, IDK
1.4, DK 1.5 Zo5fir | ‘ '
IDK mﬁzﬁﬁﬁmwmmﬁm@%uok 1.3) B g TR el
W@§W|WWWWW(C 5, Dz, E : Tonf) fAfi2 @t ot 3 | stigraers : GRS
wmm%wm.wwmmmmww@mcmwmn
TIeT (e F=N13e, fSa 8 a1 =19 &+ JDK (Java development kit) @3 Wt (ifeg 71
few3fa @ B vy | ' ‘ o
ﬁza\jdk%w%ﬁawéﬁmﬁmmm%@%ﬁa@ﬁw%mwmn

iy
L

docs 4% TFOTIBTS HTML RIS IR Sgromer Rmam
bin bin Wmmmaaawﬁammﬁmm
‘demo 9 FARICA3RTS g demo wiee witg |

Include Native method @3 ®12=P1Yz Include TRIGIBRTS AWy |

src | MR TR G PR srcﬂﬁ%@?)‘ﬁt@ﬁ;?fmil
R 3 T e Rowst it




N (anafae wTiReTEe-)
1Dk ¢® A Bermg 8 SItvR 737 gt 8

appletviewer | applet T ¥4 &y @b AIZS T |
java sl 2BRE6R (Java Interpreter), @6 @I Bytecode F it =)
Interpret W | '
javac TSl Tz (Java.compiler), @ff GIFT (ITSTF Byte code @ FEES Fd
’ (compile F)
javadoc Source (It HTML format @ documentation ol T3 |
javah Native (W4T TR & header file o 33
javap Byte code- (3 WR source (FICE (FECT W |
‘|idb Java debugger
Gf= ¢ wret fes

3% “e e (Path setting) § 5% 19 (path) ¢ifoe @3 & Dos prompt-& fita 512
TICS RS-

edit autoexec. bat
T B F BT autoexec TRAD & =2 |

T TRF D129 AT TR-
path = c :\jdk 1.3\bin;
FRTATE File — Save IS N FiZAD (TS I3 IFTHRM (515 771 T& F1TorRf wre
(ENalT™ F51 @ TR AW T COfd XA | '
¢t @Iy (Program coding) $ TSl (TR (MG AR & *igwwe o (5D afeds
(Text editor) (@==- U ltra edit 6.0, Text pad Tejfd T=Hbw FACS XA | WLJ Windows
Notepad 8 GTPRRTE (source code) IR &) AR I (TS AN | (GTF (ITC (AW 17 Java
GEBT ((TTF- start. Java, text. Java) TR IR (TN A FRAB (TS FATS 2 | 96 Trel
T TR T GIES I AT TR (@ PGS main () CNE AR GR FIOW AR TR Trel
e IR A
cenet I3 (Program compiling) $ GIPT@ITIE (FHRPIG A1 ARDIFCTC FAEI T
ef ST cenaty FARMER 9T | (I TAIZH FAE & Javac IUSH I FA T | S GT)
Dos prompt-@ fita ¢inf #izafs @ @ @ F TR | @3- C : \jdk 1.3\bin WA (¥
eIt S (IR A1) (1R (P (AT A | SRR Aot S8 raist 340 A
C : \jdk 1.3\bin > javac start. java [ENTER]
@A 'start’ TR O FRER AT
(it 7 I (Program running) 3 SIST @AW AW IR T Java.exe TBREDED
IS T | @S IDK @3 'bin' TR EIRTS RN | @Tel (e IR FAF 0@ (s F=de
AR~ AR TACS T | o
C : \jdk 1.3\bin > javac start. java [ENTER]// ¥=1¥fe1e
C : \jdk 1.3\bin> java start [ENTER] // e
Towrwraz 'start’ TR G FIZEER N |



, et 8 W wfegy L PEE
@.2.) WW G (Virtual machine of Java-JVM) 3

@ (T QR (TS RS- O (FICGTANT (AT @14 St A (P QIS FATeRS
mmma%ﬁmwlmawﬁwmawmﬁmwamw FeR AfSB wrem
AR (IR ST A (PICRTAIE SIS F137 o908 20 | :

WWGQWMWWWWWQWWIWWNW
WNWWWWWWWWW «f% 93 virtual machine, af®
wmmaamﬁmaﬁmmmmwaﬁmmﬁmaﬁ
mwﬁw@h@ammmﬁmammﬁmwmmmﬁwwmwwm
(Java Vritual Machine) JC#t? JVM |

TSR TST SFAE @I (VM) TR 97 3B SIgarer cuf 11 wret e R e a1 G
mﬁmaﬁﬁmwyte cpdé)eWﬁfmmﬁﬁM(Machine code)-& TSI JAT

WwﬁﬁWmmmﬂﬁanVmemmmmﬁchmm|

w—mmﬁmmvmmmﬂ(stage) Q3 I AIMR T AT |

wmsmﬁmmw:wwﬁﬂwcmwmﬁmmmmmﬁmw
12T (T (Byte code) FER A | - |

Source code > Javac ‘ >| Byte code

Java program Java compiler Virtual machine
W 4 3 RS q SipaE e ATB e wet THREBE TIRT I G BATEET I
(FICe (Machine code) F1¥ 37 | V

Byte code [—>1- Java , >| - Machine
Interpreter ~ code
Virtual machjne : Real machine

g AT e @ c=FPT (Machine specific) 71 1 ©i% VM eifE ifm @ Rom iR
gmwmmﬁmmﬁ%mﬁMMWWImJVM aRT AR QIR T
gam«mwmm st (WG R StreTe RORRGR, WRFTOM Gt
m TRTH TBRIEB, mwnﬁw(smanes)mﬁmwmwﬁwwmwmmﬁm%m

mmmmmu



S0 - ceneifate sMeSTRE-3

Source code
filename. java

N
Java Compiler

javac
* N
Byte Code
filename. class
v v A 4
Windows Solaris Machintosh
Interpreter Interpreter Interpreter
I !
Machine Machine Machine
Code Code Code
& y \
Windows Solaris Mac
Computer Computer Computer
foa s

€. TS} @ B+ TRETeR W 14T (Differences between Java and C++) ¢

et o B+ @3 Ry e R am fre weees SRt @ A% T S
PR TR WO TR, T e wid wret @b TRE, A, WA, g 8 oMb a3k R
SRAES AT (AT S ARTS AR | AT TS Fi++ 93 FI-T768 FT T A WA JA1-
TI58 T T A | O TS B+ S THRCG cenaifiie (T iy seqs 9id Fi++ 93 THIRE0
TP T =T |

forcey WSl @ i+ TRGTIE 1T BT T & 3

oot g3 syf warEs SRCATBT eeTEE AW | i+ 8 wRrEs Wit enaifir ket T
TG Fom (AT (ST (T (G SR | WG 2 [T S (FACI (S SR
(Console mode application), f& & 1% | (Consol mode application ¢ f&RE=R
| wnfa (GUI Application) 6 SUITS | SHIfT=I) T5m1 31 Y |

TonW) | I5A I AW |
TIS! (TN (I (ROT TR LATHIS T | B+ (IR (TR FIZT TR |

ofs foeorr fwBe (@F- # include, # | fi++ o fagorr fwfie wiwr ==
define) LW 3K = | A IR | '

%)

L)



TSt @ TSR gy . 303

A ST (T IR WIS T AT T || S SR (oI TR B AT S T A |
TS ATTBH, IFIFO 8 I IR AN | Bi++ @ ArDR, BIdR ¢ IVRW 42T

@R | 9 AE |
TIS! T GORCEANTL AT A 68 WANTDA | B+ FIom @oienfee @ SeAreaba somenioy
GORTENNGR HITATT T 1 | ' TR AT 33 |

TS (TR (T (FTOLE AT IMED (T 4R AW | P+ (@R o omf (ot @B e
AT (IO (W (I FARRS T 1@ SR | FMTI @ O3 e oo oS s

12 Fi++ 93 gow aft ww sifs 7oy fewig |
TS (AT (ORI R WA R 71 ¢ | o+ (e (SR 92 Seam 30 |
qTS YIRS AFA (SN (I A (P FER |

CTHIR ( (T Cofcaa= fReia (raen a1 29 |

R FTER BiRA ©itt W oy Al T | i+ 9 3fTuiR Bi%e ©itt du 5 It 0y 5 Tew
wdie Wret signed '8 unsigned 512+ T | «atwed T Wik signed @ unsigned 5129
IR A B 1 | TETR PR AW B |

wor W RGN 97 Roem RO | e+ WGt TR efem St 9w
BT efr 9T o | ' |

IO (TEIF (NATER IS FIRAMITR (WUE | 4+ @ (THFT (VAT G T |
TS T |
We! fEw SRGTITY (HATTT I IR | B4 TRGTATES (A7 A T A |
A . <

¢.8 TSI TATITHE 1 IR (Applications of Java) 3

el @35 e wared-ofrartT e ARGTE RETE W3 MY SR FE IITS AW
T QR (AT TR AA TERfelae Rfon AEe wibe AeuRe AN w = A | ceiafie @7
cenam, farge BIEm Frsbw, P ¢ wref, wes St uibtas, sitReme Srske,
TSI (WA @ Sy (e, ST SHRN s, /N 9L TORIE 8 GTHd AiZB
fofes (i wwam oFE Tl AT ITFS TR | IR I AW &Il SEE RIS @ A
ATINTFG fPNET 8 1o | S0 foeite ¢ 1o 9% rAITRaTS TS fonfB aui ova Rone Bifvs st
Tq91 YT 3

- PNCE (NS WIf2TE=F (Console mode applicaion)
- alifFaEye T8aa FCET Wi (GUI application) @3t
- SIITEG (Applet) Tonfa |



SO : cenaifire TmeTae-g

FAC CMC -SFAFT (Consol mode Application) 8 Console mode application-=
AYE 217 7 (A DOS-«R M T#141t 34 T | DOS AFSITF @FH Console mode Operating
System | ey «aw GA6 fofew @M Console Giite 7541 371 =31 | QT FCHT @I G (=2, 7
IS T W G JIR I | AR AR T QIR @ GUI mmwwﬁwam
’ 9 Overhead ¥ | FIYRTS AR AT (AR TSRS @ 1%S azia 31 27 | ,

M TR TR SR (GUI application) ¢ GUI @3 7w% @®=- Griphical
User Interface. aff Standard language? GUI component &WH I | SR WNAR AN
Java @3 T At TR portability 1 Java language @3 tof7 @3B graphical user interface
@ &= platform adt= Sun workstation, IBM—compafible PC, Macintosh @32 S==] W=S
€U platform- @ 55103 | Java AWT @2 Swaw) ioRiBee qma w0 e |

Graphical user interface (GUI) 3 @3f application 93 vzt (interface) 3o (ATS I3,
AR WG application @3 user A application 93 ML @M TH IR | ©1R @7 TCGRA! w
AZLE Gfbe TR IATS AT |

GUI applicaiton?R wP1eet &g GUI component @3 saf3wi@ | GUI component &t 2t
4T @ Object, Wtal JRBSNA TerCs ¢It visual 3 graphical object @32 user-at 9%
object &R AMY mouse A keyboard @l AN F@ | @3 component™R (¥¥A- Button,
Label TextField Tonfw component¥ iR WA actually appllcatjon w43 applet @7 screen &
4TS ofifa | @ opertation method T2 efefd GUI component @ common 3 AR T}
method"rf{i superclass component ¢ T5a@ 1 @3 component % (TR class IS Cof a1
T (R class &7 Java.awt #TIRIEE WET W03 AWT WIW & Abstract Windowing Toolkit |
AWT package @3 (ST7 27757 class, interface 8 SAT package iz IR |-

SIS (Applet) ¢ SToTE TE s 35 Gl T €I e | STt RIS @
ST JSfed (1 A (73 FTHI ST Srew s fery fesia | off @3.05.aw qe (HTML)
(1% @ WIG (embeded) Z7%7 ¥ - I T47F B 2 Tre! TORATR @ WG ST =
FR | TR (A JIEEIE B T FE THRETE (73 (MHTS SIS W A e 7 | O SR
 JoEms wret THRGR Wity | @uw- Netscape, Internet Explorer Zenfs |

TR 6T (AB@GTATS Dynamic HTML, scripting 3% SR zear 6ma EEIO)
ORI SRS Gaf el T | 6 TR (R Applet ity cenanfie eeaTaTE T
FICER Applet @3 WIS HTML, XML, scripting ToHffR S wRe s o4 3 | TS G3f6
=)l cenaT T T ey w9 I Applet Q8 ! 3G | SR FFRAIFIGIR et fRTasN w03 Applet-«R
B (ot fog Rfe-fcey Wi 1 e, T AeRA Program- @ &% | e Applet-a sIe3I7
Graphics IR JR4! WE- SRARS vy GBR (2o MR & Applet 79ES 70 7 T
Applet 93 IR 93 TR (*3TF WE A S-S 3t Interactive R ST |

[



b

TS| @ TSR (]3] _ >0

¢.¢ W SN catifie B2 ¢ ey TR R (Prograniming sfyle
& convention of Java) 3

e BigT (Programming style) s ¥ wret (erielier YA e e
public class Myfirstjava \

{
public static void main (String args[])

{

System.out.printin("I love Bangladesh");

b

)
@3 public class Myfirstjava %191 class (AE T TR | 9% 3T TR class header.

afsfs &ret class €3 (s class header @3¢ class body A | G class body 9% TEE 37
M "{" (opening brace 9) €I (*M TR 3 R MIA "}” (closing brace) 47 MY, ¥% 73
fadtn <aq WG T R R class body'd WEEE | (WY Wl @I A 00P mEEE, FER
@3 FAPRE IR class 9 T |

@R (AT class header B &w =% public | 46 @3 java keyword @2 «@3f access
specifier | public *f63 T AT AR @ «% class B o 7 class @7 Tz T

“unprotected | class header @3 fedty =5 2= class | 3 @3B keyword @3 3R =R

T AT W6 TR class ¥F W @R T class definition | 991 Myfirstjava @3 Java
identifier a1 class B3 T fZr T7ge TR |
TISITS =1 G Al (I IR 77, IFIE2 GOl (AT e AZrae @< I w)iR sl
XCE AT ARLNS (TR AW | (TSNIZ (TN (FF A (FF TR PR 933 9 727 I |
(T~ BATAS (TS G (1T I~
public
class
Myfirstjava
{
public
 static
void
main
(String
args(])
{
System.
out.
printin(*I love Bangladesh”);
)
)



yo8 et TTReTEE-

st @ AR (Programming convention) $ (et @Y @ readability 3%
T Sl S (AT (@R (F fgafts farmfe ow ven 8o | g4t 8
- Class header €9 (¥ 31 *t37 =N Opening brace “{” 31 &6 |
- Opening brace @3 “{” *I99 #ZA (AF 9T ¥ Tab position TW e 7w fiea
Class body &4 9% T4 &f6s |
- 43T T (ST WG IS AP (SFI FIB WA 9T Tab position T
Indent I3 &1 86 |
: - ofsfb Statement ST FE fordl Bfpo |
TIRNg (AN TS ey e ((W=- ClassName, Constant, MethodName,
FieldName) swastera cwiae oy el Sitg (et G Bete (el I-S FH, FH0ID, (NG
Fujifnts sjaena s a1 am  Fmeten 2w 8
- Class name 93 (%@ @ifefB *tog 49w oTHd I¢ TS (Capitalized) 93 IR
TFAGTE QB TS (7L Bfos | (a=-
CapitalizedEveryWord
a1,
MyClass
- Constant 93 C¥(@ 74 %I 99 TCSA (Capital letter) il ¥fos | rmeraes
el 91 I Underscore JIRAT FLA | (TAA-
CAPITALIZE_WITH_UNDERSCORE
41,
MY_CONSTANT
_ .Method 4 field name €3 (T AT *% (TG TSI A AT AT *THA AT

Y G T THY (G147 Bf5S | (A

startWithLowercaseAndCapitilizeOtherWords
a1, myMethod

1, myField

¢.b ST FITS FIF FH, SICCFOFTR, POIEe, ITBA, GBS FSASG
(White Space Identifier, Literals, Comments, Separators
and Keyword) 3

H3 gW (White Space) & (@ OO A9Fe (SR 8 THR VTS FIe QNS
white space 3t | Tabs, line-feeds @32 carriage return (Enter) Tejifre white space ot
farafos =

Twrea ¢

public static void main (string args [ ])

A A
White Space

)

R



TSl 8 TR (3] ; et

wRCefPRER (Identifier) $ (AT IJITS (ST, FAIBIG, P, SACETS, (FTIA, [,
B, T, (I TTIHCE (A (T (I (34 NS WRCCFOFRN 0T | WRCSGFRIE W (el
(YR TN (M 7Y 1 (SRCIIES 4T &I NITSIOHET | TS (ST G2 NRCLHTR AT
ﬁwaﬁwwaﬁmrﬁmcwmmmmawwmmu
@€ g int sum = x+y
QT sum 436 e wielowEE |
Ay wRreBEmR tef ww gl fam wprd wae -
- WRTSFBERIER 22 A W73 T T T, ﬂmwﬁnwmmﬁnmml
- el 2@ (Unicode) @7 B3 tofd faum, SBers wRtefowme @M S 2re
T TWIzA7&™ Arabic, Bengali, Tamii, Thai &% |
- SIERCFER (_ ) 99 TR 5% ($) Qo S (@ e o ( Fepifn) a9eR 0 A
| O ASECEFR () @R TR oz ($) WIeFowaam quw wrwd o] 8 g’
9 A |
- B g3 SR Syl aretivas weet wrem wIRtefSERE Case sensitive | 93 WY
T SUM @3e sum 9f6 oy snidrefGemm |
WWWWWWQWWW@WWWWW«W
IS A |
- WETSBFRIER 7% REN (@ Frems (Keyword ) IR 131 T A |
wmﬁmwwmmwmm(smce)mmu

Helloworld TR

Counter Counter & add
Hotjava$ Hot Java
ioc_Queve3 65536
TableTenisBat Table-Tenis
PBIReT (Literals) 8 SO TN O3 IR W I (I (SRCIICE ALTw T4 T 9L (P
(AT RS A A 31 2 |
TR 8
int sum = 0;

static string lastName = "Shovon";
boriean isBig = true;
TS ¢ (AR ETBITRET™ AT < | 141 3

- Ffera feiBiea=T (Boolean literals)

- 3% f#Biwem (Intger literals)

- FIRPIA f#BIEe™ (Character literals)
~ oG fIB1e™ (String literals) @32

- (&6 RToE=™ (Float literals)



20y

Iferaw fabieaot (boolean literals) £ boolean type literal 92 4T | 1 3 true or false

TR ¢

boolean male = true

cetiafie = \GWET-Q ' .

- boolean female = false

Bwm PBIET™ (Intger literals) ¢ 3fSwr Rl oo 331 =0 (ehmE, wB@ @3

-

IS | default 9 T (SRR AT | WP S IR & TR it 0 ( Zero)

mlmﬁmmwmwﬁamoxwoxmamc@mwwmw

(=B RITEH T S | SHRITT 3 9T NAG THSIA &P 1 408 |

29

cefrE

035

BT

oxld

oXID

- OxId

oxID

IR PO (Character literals) :
PR 6= 99 Single Quotes ( ’) 93 WY QLA |

B ¢
char Big ='B’

mmﬁm@wmwm maﬁmwﬁw%@%wmﬁsmw

\u AR @ 774 FAGIRED Single quote ¥R WYY WRT A |
Twrgad ¢ char smal= ‘\u4567' ;

faTer FIEBECE AT & el fIg escape sequence mvm’»‘mmﬁm i E XCE:

“\b’ \u0008 back space
' \d \u0009 horizontal tab.
"\n’ \u000a linefeed
‘_\f’ \u000c¢ from feed
\r’ \u000d.carriage return
W \u0022 double quotation mark
W \u0027 single quatation mark
W \u005c bagkslaéh

(Gfe= g

Y



AC-2-803 (e SejlitiE)

TSl @ TerR af*3) 399

il POIRWT (String literals) & STl coaa 76t 4% 31 GRS IR ©RA B ()
Ty AT T O O ({397 77 |
TIR3 3
string‘s=“He|Io World”;
TR PR (@ 375775 ew@ (7w ) Braey, (e 99 SReTE TIEIR @3 AR ARCS 2 |
@U%ﬁﬂmm Wy escape sequence AFCS AL Tl character literals-4 TABAT A1 QCATK |
-
- string sr="java \n matic”;
arifbe At fGIw™ (Floating point literals) 8 @S 1 FBrcge W‘Tﬁrw@ A7
m»@%\mﬁﬁﬁwwmmﬁmm@maﬁmwmmlm—
- wfSye AQ@ : 1.414
- SIE AR T : 4,23 +21 5441 4.23e+21
— o3 {38 i ferbrea=t : 1.828f w41 1.828F
- v8 G ©rRe fabres ; 12344 WA 1234D
IETA (Comments) 3 (AT ST T RS, 7w e g AT &y el wmyees oo
TR & FTEHA I @ e it 2 1 ettt iz FTeBa (i efirat (°3 | et g e
TN 4f T (//) 9T T0 | SoRTE T A IS 1/ fivew o 2w @7 ) e o = | Y/
R /! awmﬁmmﬁﬁmﬁmml
TR

sum = sum+x;// This is a single line comment
sun = sum + x; /* This program is used to find out
the summation of a series */
CIIESA (Separator) § GIMEBY RO 1% TM (\) FNEIR TIZS 70 | HCRTS FiZey 1
fewafm v (path) 0 IR 0 GIoNEGI ITR T T |
TR 8
C : \jdk 1.3\bin
D : \ soft\Turboc\bin Zwnfi |
A (Keyword) 3 TGS 221 (NN &) FHeafire Reer =1 a1 FA1ZAR TS TS A1
G AR T FACS A | ATSIP THRITACER 5 A8 Deurs i a1 @ ereerms Rodm o 327
TR | ST & et i Iiw TR A I TR GT (RN | B IRYEA & FfAE
iR | oS @ @R g Pewy ToR AR English #mizetate™ verb, adjective @3t
pronoun &3 ANY P! IS A1 | TSt S (W5 L6 Freurs Tags =0 | Ty TS JIWET
G A GACHTEMT Bold WFIR (ATCAT 261



SOt cenafifire seeTE-3

abstréctv do lmplements prlvate . throws
boolean double import protected transient
break else - inner public true
byte extends instanceof rest try
byvalue false int return var
case final interface short void
cast finally long static ;/olatile
catch float native strictfp while
char for‘1 new super widefp
class future null switch

const generic operator synchronized

continue goto outer this

default if package throw

BRe 5 Tret Framre

€.} | (T [IFHR (Structure of Java Program) s

93fS st cenamy % A GFEE P 9R 2SS BT 9% 31 G IET G coR @ TR (T
(m:'rw)mlmcmmmmammmm(deﬁne)mmﬁnmaﬁsﬁb
S9! IR SR main () A 4% A1 (public) erpfen B (static) s 4rTe 2 |
FRT main () mmm@wmwmw 8 TATIE T4 (call) 12X | G W cenamTe
main () (VT ARG GTFH O I T | (T~

- TPCCH*H T (Documentation section)
-~ “TFE FHOTHH (Package statements)
~ WA GHHBA (Import statements)
~ ST cef#fe=w (Class definition)
~ 3VERTH GOBTE (Inheritance statements)
~ FBRE GBS (Interface statements)
= main ( ) 3 fFfT=T (main class definition)
- main () @G cofefaes (main () method definition)
~ SIS (VYT TR (other methods calling) Tenfi |
QTR GTRTE WG R ORI SR ety (essential) @k g Gre=m afies (Optional) |

£



3

wre! ¢ Wi afiEg B

Documentation section

Package statements

Import statements

Class definition

Inheritance statements

Interface statements

main class definition
{ main ( ) method definition
Other ( ) methods calling

¥

fou ¢ et (i GBI

TFCHHF (¥ (Documentation section) 3 4 G oﬁmsrwﬁwﬁfwm CRIZT |
-

// This is my first program in Java __—

IIF® BTSN (Package statements) § «? G5 3fies | “Tww (Package)
FEITITA= LI (AT TJIFS THRCI 1L FPGTNE organize FTF (2 (=D IO NG
m%mwm;wW@Wﬁﬁmﬁmﬁ%mﬁimﬂwmn Package &
frgaeet foar s 3w

package mypackage;

@M 'package’ TR INSTAE WA 'mypackage 2" mm:

A5 GBOTTH (Import statements) 3 (v 3ER F61 (Library class) & ¢
IR IACS BRI G FTB T FINGTE (F ATTIG WL O import GBBTATHR I [ 3 T8 |
(TSA- , ' ,

import‘java.awt *
3L,
import java.awt.label; :

LA FHHINCHI TG ‘awt’ IR F6 FHEF import I 1 aaf'f%@acﬁ‘wﬁamm

‘awt' ATTFCER 'label’ WWE FICE import 91 7W | afbe &fte W |



>80 ceanfiie FRGTG-3

FOT BRI (Class definition) s 93 wre! (i A G FT AT AR | A
(Class) et e &Rfie a3z wepe@ Wt | ceftalics TIZS TS fFfieea &7 class
[IZS W | T 713 wa1a fovgw 1

public class Myclass

{
//class body

b
QAT 'Myclass' 6 FITR W

TRAA GOSN (Inheritance statements) : &= I FE W @W T W
WWWWWWWWN:WWW 'extends’ ?ﬁ
ST IR T T | B PO O @ T T TARRE T oy @ g

class A extends B

AT T A’ I B’ @R 2By R0zt Fack |

a2 GG e |

BRI GHBEEBA (Interface statements) : W= IRG e W SRR
iﬁmmmeﬁemcammwwfwmm,mwﬁwmmww
TBIAT, F(6TS 'extends’ @3z 'implements' @3 46 e 377 21 | CTI-

Class A extends B implements C

TR GHHT GreRBe e |

main #¥ 8 main ( ) A¥S (main class and main () method) 3 &= e ceam
QFf4F PO FIE o T Top level 4 Pt main () (YT TN AT A | IR Al
TSI (2 main () (IS invocation € TN &F 27 | TP (T TACETF 0SS TG SR 0B
o invoke 7@ R af SR static (VAT 9 finals 5 | main () ¥ fegaea fam
foraraat 8

public static void main (string args [ 1)
(AT FIR© AT (NIC ' IRALTFIIZ T FRAITAZ e (call) TaTs 27 |



B =7 e arared s

Y|

Q1

9|

81

¢

Y|

Q1

¥l

LA

el @ TSR CafE] . 383

P oo 4

@ GR I TS ST (CTSAA FEAT ‘ )
- ‘Sun Microsystems’ @r=iifea sita9s James Gosling 93 CT‘CQ G (IR
Green ATETER SGSIA Shdb AT TS SR FieAw i o T |
IDK F?
JDK @7 =4 7% Java Development Kit | CefialTt F5Ta S ST §o1 3 TR
I ¢ (TR (T FEBR T A SEF2 JDK 30 |
WIS STAATRS ST ¥4 |
PEal) wiet O ores fowfl el et R | 32 3
— P (G STATFT 9L
- aifere ToeR THREE AT
| - SPTEAD SHIATE |
Identifier ¥? ,
(BT 4% Variable, constant, class, object, label, structure, pointer, array,
method 21 Identify AR TG (8 N 1 *1% TR T W ©IF Identifier 36T |
Keyword #? &SR (Tib 3¢t Keyword I3RS T2
Pee) Keyword 20 IR &) ARFS g =% | AR TR (OO R0 o A A |
@ - class, int, char ¥e3If | Grem GG LG Keyword I3RS 2 |
HeE 7S 10 Keyword 97 19 (9 |
wrer 79z 106 Keyword fgsiel-

break, byte, case, char, do, else, go to, nult, return, switch.
W3 G [main () method] ¥

2fff S (eI 9% T main () method @3 @ | main () method f4feg Class @ Object
72 @ R R T8 Communication &3 IE ¥ | 99 Declaration fFaeet- '

public static v'loid main (String args{ 1){}
JVM TS Fi QARITA?

p¥esD Java Virtual Machine (@ FRUFLA JVM T | aft @3S F@f¥® Machine, T
Computer @3 Memory (S WA T3 Byte code (o IR |

FACN (NG W A 4 RS 2

PR TS GRBIORET (el A6 (FT@ FTCF (IS T2S W |



583 : cnanfae RIS
" S0 | GUI (G ¥y
pEead) wrers afraffes adic B3rerafefes s tofiTs a1 (iITe el o= 391 =W SR
GUI (1% | . '
33 | GUI (NITSR &+ TAEAT ISR AW 7
GUI (N1C%d &) TSI a et 2 AWT (Abstract windowing Toolkit)
java. awt TS TXCATE ¥ GUI mode 93 FEeTl I 19 |
33 | DI B wiem I H POV IS T2
Pewa]) Faemt Zret T % €A T T (IR (ORTHATE JFeael el 7 S (I (AT
YRGS RO AT FAM T
Trerg S5 AR oI 4TS W | T 38
- Fera fefbieaer,
- &% forbRem,
- RSB fEie,
- G febrzem ¥
- @ifBe IS fEbEe |
yo | SIS HiTae Wiz FCT0 ¢ T MR ITreA ez fFarw iy
PR T forcsret 1w TS (TR T G5 T (//) @3 W w1 G (IR (T
oA ¢ Tam oF @ QR K/ M R T '
38 | CIAIEDT (\) T FA W (347
PR STt wizen 21 FoTadfim o (Path) Rt e ) GrefTeade (\) T2 41 28

Fefwe s

s | o EPEeE & 9
a.>.>ﬂwwaﬁ'ﬂ|
A1 ST O et Bikm A ¥
CEhrand) ¢.¢ R SR 52 |
© | TS (T IRIFeE (Y |
CEEEaad) ¢.q ™) ST 82 |
8| wel B+ 97 THREE orft P+ |
CEhand) ¢.> T ST 883 |
¢ w6 B+ 97 T SidI oy

SR ¢ o = T 5



el @ TR Caf¥3y _ 389

Y HISIS [E: IS YA CRT SR T T2 W I 39
EERERE T .8 72 WIRA 539 |

9| SIS eI R i $t Sy
EEERanR) ¢.¢ TR SR 5347 |

b WIS IX R e ot @ @ @
EEEEESEIY ¢ ). HL SR 584 |

51 WIS S @R (JVM) IR AN @2 YT IR |
CEEEEEE ¢ .5 7R SRA 989 |

S0 | GO *f SRTHS NRATATHE MRS I T (7
REEEE ST ¢.5.5 W2 SHR {84 |

55 | TSI WIS caiaiifie wikeTITe @ T @2
PRl ¢.5.5 7 SURA B | ‘

3 | IDK ¢ fRmraie 5ot @ oitia 359gia Bra ¥ |
R ¢ ) SR 839 |

Bl 7w+ acarew

S e o At R FR )
GRS ¢.> T R 5337 |

1 EreR WAEBrew 3fq 39
EEER A €3, 72 SHIRA 529 |

O IS (CTSHTTT ITSIHATCTD G qIoiTaE I F4 |
CEEEERR) ¢ TR SR 8847 |

8 | SIS (AT QP A ARG 1 ¥4 |
RS ¢.Q 7 SR R4 |

TG O @ T8 TXE
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SfBt BIZ=1, SR, TIGEET ICHIT GOBET 8 WA
Data Types, Variable, Operators, Contro! Statements & Array O &(’

L34

4
&4
b

v.0 it (Introduction) ¢

cmmmmwmﬁmwww:cmwwmammmﬁwaawqu
mmmmmﬁcmmﬁmmmmmmmﬁgﬁwmmﬁwmmw
SR 25, 13D @R (TN G IR T L, T T I (NG T GOA Q3R FBFT | IR 7TH
wmwmwmwmwﬁmwmmmwlﬂwﬁm@ww
aaacmwmmwﬁmmma@mﬁﬁ,aﬁ%emﬁmﬂﬁawrﬁmﬂ
wwm‘mﬁcm@mmﬁﬁ%mmmwmwmﬁmm,
mmw%mﬁmwmmcﬁmm@wﬁmmmﬁim,mﬁam
mrcmcmmﬁmmmmﬁm@mmmwmmwmmmmm
T A 9 TSR S FE A ATIINS AII T AW | TOE, @R SAERE @ T A
maﬁmmﬁmmlmwmwﬂwmmmﬁ%uu

Wcmwﬁmcmaaawammmmmmmﬁﬁaw
SR G| A ETF, FLFS, ORI ] (B, TGS, SAAEER, WS Repfi e e |
ammﬁcmwmﬁmqm @ SR sfafes a1 Qe fam Ty 3@, @
cmwwmm%ﬁmqm,wmﬁﬁmcmm@eﬁmmiwmm
Bizs, CSfauaee, SR, SR, WATES, AHEH qas ICHE CoeTs Tz e sirEma w9
TR |

v.5 TSt ST w6 5137 (Data Types of Java Programs) 3

(AT TIFS @ IR TR (value) T el s e, FEBE, @ S, (G,
sfraTer Tl @ 74 CATRR b1 CHg ITE TR AW | ST T A, @ 93 (T ¢ TR
fofars TTe! S FAFS TIBHTRTS gule 7o STt Siel Bl T | 31 8

_ fefafbs a1 %537 ©iB1 5127 (Primitive/Built-in Data Type)
. = RS 41 3% fowiss Ti51 513" (Non primitive/user defined Data Type) |



¢

Q<R -GN (e Stelioiiz)

T B, CSRTIe, woitaba IRt COBE 8 W '8¢
ﬁqmwmmﬁﬂa Q36 RS SrEw A T
1! B2 '
(Data Type)
1
v , v .
fafifos a1 3w -fefifbe a1 Tom fewits
(Primitive/Built in) {Non-primitive/user Defined)
\4 A\ 4
- Px—- Y Y y Y
. - . e || R || # (| 3w
(Numeric) (Non-Numeric) .
(Array) || (String) || (Class) | | (Interface)
‘l’ \ 4 \l’ Y
BfBatter iRt e ows || Ffermma IR
(Integral Type) (Floating point)f| (boolean) (char)
J 1\ 7\
A | [ 3fPem || =5 ™ aFrs | ©rm
(byte) (int) || (short)| | (long) (float) 1 (double)
foq ¢ et ©1GT B3

&ﬁmmmﬂ@mmmawﬁ@wﬁwaiﬁﬁﬁﬂwwmlmﬁm
mmmemazaﬁmmmﬁmewmmﬂwwwlmm
PTI GI51 IR O boolean B, WA ©HT AT W char B, fa Wb IR
=] byte, short, int long B1® W3k wiitent ©Bt YRR W float @ double B1R% IRES W |
Ta-{efafbe bt SRt FR5N 31 1T ks o Bizs @@ @ETT TS 43 A WIS Ao
T151 BiReem wen ¥ on | Rfeg awr e oibt 5139 SRTReR o 7@fFs ol A
e @R TiER @a A T B T @ |

boolean false a1 true
char 16 0 (¥TF 65535 TefT=Te FCAIR
byte 8 -128 (AtF 127 A -27 (AwF 27-1
short 16 -32768 (¥TF 32767 a1, -21° (ats 2715-1
int 32 -2147483648 (T 21474883647 A, -23! (ot 231-1
long 64 -9223372036854775808 (¥tF 9223372036854775807 a1, —
283 (ot 2931
float 32 + 3.4 x 10 %= + 3.4 x 10 3B
double 64 -~ [ +£1.7x1073% ot + 1.7 x 10 38




38y e emRete-§

ey oS 1 %52 ©ib1 Bigsprz wicersw w4t 21 3

I 5184 (boolean) swmaf@wmam(WWﬁwm)ﬁmWww
boolean ©ib! 313+ Izs 271 | wefie afReIE Bidet csfiaee CNI¥CII &) boolean $ewE 3% T |

- TAREM 3 boolean b; ' A

%mWWWbWbooleanﬁﬁtﬂmﬂmﬂmmwmﬁﬁmcm
ﬁ?ﬁ?zwmﬁt@bmaﬂ?ﬁﬁﬁmmﬁiwqm:booleanﬁiﬁﬁﬁmmmmﬁ
true S false AR F91 cate I | true a3k false 736 wrer Freme (RAGTIR T TAFCH 3 =2
o TROT K1) T | SR QT S RIS Tl TR A | | S

mw(char)swmmﬁmﬁiﬂW(wmﬂwWea@wﬁzuwm
wmﬁmmﬂmwwmmwﬂmmmmwmarmw
TS | Y-+ TG DR ORI ST TS WA 12 O e 7 By
IR SR COTATet I gt 4 et e e 1 a1 | Reg w1t AR Bt o
PIRHR W ST G DI BN TR T 1 | BBk SR B ot ez s
?ﬁi‘mmmsﬁawmﬁiﬁwﬁmﬁmaﬁmmﬁﬁmmw@wmu

SISl SR char B1Re1 (SRGIET ST ASCIT SIEHR ) 986 T | (2T RIS 7ReT
charmﬂwﬁmmmmmsmmcnwmm,wwmm

TR | O RS FRBBE Brower (* ) sy s 7w

W‘m
char chl="A’;
char ch2=65 ;

X5 5iket (byte) s : o

wmmmﬁmaﬁ@wmawmamﬁmﬁwmmwmm
mmm.mwwwmmmwemwmwm
TRE DI SR 30 SIS @3 4185 31 & {5 e 1wt 907 | 02 b 76 e
mwwﬁwcmawwq%ﬁﬁ(ﬁﬁocmﬁ%b)mmwa«ﬂmmﬁﬁ%(ﬁﬁ-a)
Wﬁ?(mmﬂm)ﬁmmww:Wﬁsmwwﬁwﬁﬁ%qm(o)@a«wm

\

. SR & MR R @3 (3) =

ARG B2 cofiTame cargelt oy byte Freqrs Tz 77 |
Tatgaet 8 | :
byte Value1=65; | ‘
GBSGIDY MG Valuel W byte BIRtsR v coRcae CRN AT TR e
ﬁ?ﬁmmmﬁwvmuumwmmmmmmwqumu '



W%ﬁﬂ,mﬁw,wmmcﬁmﬁem , ;éq

‘ﬂ?mﬂ (short) 3

TSl ST -9 A% (AT ©9Y9 O3 RIS @ FF 5 AR (@ R0, -8y, 298¢ ivnﬁ)ﬁww
4 & short Bi2* (Sfrae T9S =W | short B2 (SRR (IIRAR & short PG IS T | -
afefs short 512 (SRR =) F=1ReR GIANTS R 3126 A dY B Tt Tawet I |y B e
W TH e (A 2w de B B ([ o 3tz 6 38) TSt AT & w2 AT R[RofG ([K6-ye) 7137 [G
fwf@wm|WWWW%W(O)Naawmwmwvﬂﬂﬁ%ﬁwp)w|

short Valuel =65; ;
cﬁﬁm@ammvmuelwmﬂshortﬁﬁvﬁrﬁmﬂmwwmm
AW (MRS Valuel AN R X TRON I IR CTAH W TREAF I |

EfBuR B (int) ¢

. T S -358 A8b0UBY (UTF 38I8OLEY €T YIS (T (I ’1‘7*{\?1“ @ 9, - 89, 98¢
ﬁﬁﬁmmmwmﬁmrﬁmﬁfmm1¢aﬂnﬁmmwwmt%ﬁﬂ3m@ﬂ
Jags W1 int Bi¥H (SRTRE (IR T mt?ﬁmwvﬂﬁf@ﬁmtﬁiﬂc—mw
TR (AT 8 413 31 03 25 TEPH IHeae T | 03 5 GHoMA T OF i (2T ol vy 5 5
(RRB o A3 196 wo) THT I &= W AR BB (B 0y) 112 B e 795 =0 | @Ige ToR &
Az B W7 (0) T R TGS THR & AZA 66 @ () =1

- TR 8
int Valuel= 65;.
© CBBETEY T Valuel FITRA (IR int BRI (SRGRE (Rl 0T FORAR et frdieza
TR (TS Valuel SIGH 8 2T TS 7% IR (AT v FRH I |

-7 512+ (long) 3 ‘

TS SR 39 3T R T § -5IA0SI00WE849L0b: (AR BIVVIR0VUEBAN0q U FYRST (T (FIH
sjefAea faey @1 33913 & long B2 (Sfitase 717 & | long 5137 i@ int BIRA wtorst sewre
@ | long B2 (SRt (AR T long eI I7FS W | A long B1R oftRTR
T3 (NCNITTS b A2 A 8 6 Tt A I 1 L8 B TR T TR 3 (e e vo B
(ﬁ%‘ocﬂwﬁ?m)ﬁaﬁﬁwaa:mﬁ%%(ﬁ%‘w)ﬂﬁwﬁ%ﬁmwww|WWM
Ty AR BB 77 (0) T @R FTGyS THR &+ 7ML= 176 6 @ (3) =) '

Tareae

long Valuel= 65;
GBBmTEA WO Valuel TR (I long BIRLR (SRGR™ (el 30 F=kera ety fadicea

FANY (NCNATS Valuel TR b 35 SR A% I G e ATHA I |



S8Y o e sReTHE-R

arifbe I35 512+t (float) 3

TSI ST ©.8 X 0™ (/TF 0.8 X >o*°“ aanﬁmmqﬂmﬂ%mm(mm
298¢, 8¢.39 TN fra <G w19 T float Bizet cofmeT T92© 2 | float BIRA (SITHIA (el

Wfloata?mwwmla%i%ﬂoatﬁiﬂrﬁwmwﬁwmﬁssﬁmmﬁﬁ ‘

QIS AT B | aioaﬁﬁwmﬂmwﬁwcmaw ot 7o 76 (7B o cwte R 2R)
51 AT o, S v 5 a7 (5 3o e 5 0o) e R A SR SB
T G FICHCA AR B ({5 os) M3+ 35 fwwe avgs = WWWWWW(O)
T QAR ¥AGYS TIOR T A2 G B 9 (3) 73|
Bz
roatValuel
FESGICRY T Valuel A I float ﬁi“cvm cefatae carEe e wnim g

ﬁ;mmmﬁt@ValuelmoiﬁﬁmeW|
Wﬁi’t(double)s }
&fefs double iz c—ﬁmama T IR (TETS b AT A v8 B e Aww 6 |
float Bi29 wTo ¥ double 512~ wﬁmm @8 Q@1 double B3 cofitaae careR Ty double .
FGTIE TS T | WO O 3.9 X 50° AT 3.9 X 307> a7 T @A 2 At ifir feea
aﬁwﬁmﬁmm(m 9, -208¢, sé'.;o, 5.¢ X 30> iwnﬁ)ﬁmtmiméﬁidouble
B3 CofeTm TaEe R 1 @R b8 3T el Wr O i (s @ ¢ 5 e &5 (R o ew
%Q))WWW{W»T%@WW%(%QQCW%%Q)WWWA
| °mmawaammmﬁﬁﬁ(ﬁﬁeo)xﬁwﬁ%mwanmmmm
ﬁﬁ‘f%*m(o)@aawmmwﬂﬁwﬁﬁﬁw(b)@:
Bt ¢ .

double Valuel;
CBBINCBT W Valuel TR (31 double Bi% c—ﬁmm (T FACA FARAR (2T

ﬁzmmmtﬁNValuﬂmes ﬁﬁwmww:



15t 5131, cefitmam, WWW@B@@W ‘ | ssa‘
vy SRR RFem e wiRAlfe iﬁﬁﬂlﬁﬁm“ﬁ (Declaratlon and

Dynamic Initialization of Variables in Java) s

et (Variable) ¢ @W (TR FTE IR AR & IRTS B3 37 EHIE & cell

O3 SIGH IR 7 IR cell 97 GFB! TN (W QR @WW%W’TW‘TWI TR (SfTAe
R 93 Container €3 WJIT TS (NI SIIGR AR WWWQ{H‘@?@%W’T
QTG | . .
TI5T BIRLo Soia fofe w0 wiiet sram cefieaeercs v o sivt a1 3ty | Telt 8

35T (int)

- NI (char)

- pife AITTS (float)

- ©1<= (double) ‘ . » S

- *5 (short) V

- T (long)

- q1%5 (byte) @

- gfersiw (boolean)
Ttz ¢

int length, width;

float PI, Area;

double d;
boolean b; geif% |

csfizaw R (Variable declaration) s 5t 5izspr CORTRATTR AR I AT
CORTEReT oM T | (AT PR (SRR R 31 2 G (ORI FI (O (=i
wmlw—mmi‘rﬁmmmﬁmqwmimwmﬁmwm;
%a%@rﬁmwammﬂmcmwwwnrﬁmmwﬁﬁs

DataType VariableName (s); _

@ 'DataType' F#1ce f@fafbs a1 %8-37 Bt 512+ (int, char, short, long, boolean) =
AT =2 | 'VariableName (s)' TR 99 A @IS (SRR 10 T (AW TI7© TE | (T
cofaTaas e i () TR FA forrs 73 |

e 8 :

int radius;
char 'A';
float r, circletrea; ¥onff|



s¢o ‘ ~ , celifiie FRYTTS-2 ] (

. iznfie TRGEEIREES (Dynamic Insitialization) 8 T4 (P (SRS rmszna W
waﬁmaameﬁmqmmmwmmmﬁwwmﬂ
(Dynamic Initialization of variable) =1 - ( | ’

Dataype VariableName = Vanlue; |

Twizad 3

int |ength\ = 10; ‘
float PI = 3.1416;

SRR Feaes e (Naming convention of variable) 3 e S
csRmRes F 3 mmmmqﬁmwwm CaEeN T 2 azaﬂt%mmw@wm
=3 | CSfTEE cqEdt , TR azamwmwmmsﬁﬁﬁwmqmmﬁqmm
Tigd S L 8

> (oRERE AN @7 Wwﬁa CHRR A W 2), B (0,1,2,.....9)

2R SISHCEFR ( _ ) ewﬁs@)aﬁitawmnmamemf&zm@swm
Cooplie I (W, L@, #, %%+, Topifr) IRA A T A | @ER- my_var, My$Roll
24 coREa; &8 my@var, My&Roll St | ‘

S SRR AR WO e F A A | (T, RollNo, Roll_ No gopifir tad cofec | s

| Roll i,‘ Roll No =3¢ | ‘ | | '

P (SRTERT [N WS A e frca 9% 28 1 | (@- Roli_1 ¢ Roll_10 tay csfiw; o8

5Roll @ 3_Roll =3« | ' '

> el (it T ST aa:ﬁﬂmm@mmwaﬁw | ®i% Roll_1, roll_10 ¢
MyRoll @%e roll_1, Roll_10 ¢ MyRoll Tyl e S cefitaRe R fofee T |
BT (oRE W RO TR T T A | 4R main R s A TS (SRERE T
Wmainwwmmlma@mma$mamﬁ$ﬁ2$mﬁm
wmmmm&mwwmwmmmw. Int, Char, Main, MAIN %34

- cefie; g int, main, private T ST | ) |
> (o ANFR mamﬁamf@wwﬂmmw«mﬁﬁmm

oy SRTE AW b 5 WNEBR T T T | quy csRTEeE W A o) IRIRR

i <R AR O

\%



\Wﬁi‘ﬂﬁﬁmawmwﬁrﬁcﬁzﬁ@w : 3

RS Nﬁm CFI7 @ TIREHRN (Scope and Lifetime of Variable in
Java) s

CF (Scope) ,mrﬁmwcmmmmwmmﬁwmwmm
T i IR R el TR @ coRnRTR cEe (scope)lm—r‘tmwmc—ﬁmwmw
ﬁwwzwﬁﬁwﬁiﬂm (Type Modifier) aage 23 | A=~

- abstract

- final

- native -

- static

- synchronized
- transient @3t

- volatile Teonifw |
wIRF 512 (Lifetime) ¢ °C§WFﬁWWﬁN}?ﬁ?€W(Value) caszrsmwwctm
AT ©F 2 & (SRR AZEHIT (life time) |
mmmmwmw@mmmmm@m.ww .
Wﬁw@ﬁﬁmmwwmmmrﬁmﬁamwmlwmm
Fm%@wmwmwmzmmmcﬁwmmmm'
TSR ¥ 401 L IR (Life tume)ﬁﬂirﬁmwmmumns
> Winstancefﬁmwma#ﬁmﬁﬁwwwwmmm
(T 9 (Bt IR A e TR e 3w, SIF (T (AT 1 F O A |
> W@%Wc_ﬁmﬁwmmmmmiﬁﬂam (IATTI T (1§ T |
TSR IRR AT (G 1 A, awwmmﬁmrﬁmammwrﬁmm

.8 HEH JIZS WARGTTR (Operators in Java) ¢

IAIEE54 8 WIS (Operator and operand) 3

WWW@?{@WWW%WWW@WW(W& Sy gy
-, S>>, >=, <<, <—W)WNIQWWWWNWW:WWQTW
wmﬁﬁwmwwm@hwmu

ToR wmmwmﬁvmﬁs@(symbol)mww(word)mmnimwwmﬁm
Mafes 1 @Afes Fim Fare Fodt w01 | s a + b (S + M 436 WG | WA (X S,
C‘ﬁmﬁﬂexpressmn aaﬁ’ﬁWWWoperandWlmoa+bamaebm
operand.
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~ #%RTSA (Classification of operator) 3 oW 4% G5 e et SR AR
e T 51 @3 P+ (TF R | TS SATDATES Sord @S @ e st @ e ol
Eo R - '

- ¢faeafGE WIS (Arithmetic operator)

- faremiwre w61 (Relational operator)

- wfE@e WA (Logical operator)

- faBeaizw WG (Bitwise operator)

- QATENCTB WA (Assignment operator)

- afe==e w153 (Conditional operator)

- e SIEBA (Special operator) T |

faerafds wARba (Arithmetic operator) 8

TR weEsd ey e onfafes e (e 8 s, R, o, S, S Topf) FAR T
TS T SITECE “Mafes PR (Arithmetic operator) It | offafess R=ATsa v2 &3 | 74 3

- AZFA WG (Binary Operator)
- TR WATIG (Unary Operator) ‘ :
2R WD (Binary Operator) § (7978 SR €310 S WA fien e Fre “A1ea
SitAa AT A0S WA |
Addition + %% Operand-& (A TR (AITT (T
Subtraction - 29w Operand (93 ¥ Operand Rut ¥
s o
Multiplication * W51 Operand-(3 & I &IF (AN
Division / 29 Operand-CF 37 Operand 7w © ¥
Modulus % &% Operand-c& 38 Operand T ©1 31 *7
1 ST YT, B (WL |

(53 ¢ ©.3 Binary Operator-43 List

public class arithmetic
{
public static void main(String argsf])
{ .
int a=10, b=15, c=20;
float d;
int result;
- d=(float)b/(float)a;
' ‘System.out.printin("a = " +a);
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System.out.printin("b = " +b};

System.out.printin("c.= " +c¢);

System.out.printin("Division: b/a = " +d);

result=b%a;

System.out. prmtln("\h Modulo: b%a = "+ result);

result=a*b+c;

System.out.printin("\n Expression :a*b+c =" + result);

result=a+b*c;

System.out.printin("\n Expression : a+b*c =" +result);

} ' .
i

"ZTAR WAEET (Unary Operator) $ (R S#{IIH53 Q6 WA WA 08 I6 I SIHACEH

W WW (Unary operator) = |

Increment ++ ‘Operand 43 R AR 4. @9 I

Decrement b—- Operand 9% WG4 71t 1 Rl <0 |

Unary plus ] + Operend @3 T3 30T (AR N &I A |
Unary Minus - ' | Operend @3 7t4 3T ¥ATGS T &I I |
Bitwise Inversion ~ FT ARAR 0 (F 1 @R A 1 0 @ AfRESH I3 |
Boolean  complement UL | e e fRedrs e ofaess 3

operator

EARFCTS WD (Increment Operator) ¢ 3RS W"ﬁ@%ﬂ (++) TET O TR BT
ARG, T (@ SATIEI T SIATATF A ST 1 I AT |
BN TANIBA Y2 470 | 7 8
- feifrst IETS (Prefix Increment) @
- (g TRfETTS (Postflx Increment) |
fafF® 2AHTS WANEGR (Prefix increment Operator) $ 3 WWW (++)
WATHTSH T TG O3 O e TARTAD SATEDR 0 | @A ++x, ++a, ++y T |
CIP5RFE 2RAFS WAEBa (Postfix increment Operator) $ 3% 3RS SAIGHAG (++)
TATECS AR IC O OIS (APH IAGED WA 01 | @F- X ++, a++, y ++ L9 |
PR @ PSRy ZRANCER (++a 8 a++ WU +4+X 8 x++) TG T 3 féﬁrﬁ@
(IS TGS &7 U2 IT IS I, @ QIR T A NS TG |
- fftre (IR R SRR @t (SRRt erfge WK IR 1 G 0 WO (SIS
OFE GEOEES @ A4S T TR M | RE (BRI GG (700 FRIIEEI T (IR (SHRTaaTeTa
RIS T JIER IR, o1 CSRITARTET WTH A 1 Gl G | aimwmﬁmﬁwml
Q31T BT Expession 3 42 I1E I |



5¢8 (enafae Fmeste-

fefetrs w=iaBx (Decrement operator) 3 Fferrs worady (- - ) = 9% 3 TR
© SPTCEDR, 1 (P SOTACGE W SHARATT 1 TSI 1 T T |
oS wontaba 73 9319 | 3 3
- feifrs fRefatrS (Prefix Decrement) @
- (IPSfrg @S (Postfix Decrement) |
feftrsy fferarS woiaBa (Prefix Decrement Operator) & 7% foferers woaBal (- -)
ST = 01 oL o1 ey e weiaba 9w | - - —x, - —a, ~-y TOHI |
CIFoRFR  ffaerS wPIabe (Postfix Decrement Operator) 8 I fefarrs wots2 (- -)
ST A A7 ST OIF (PG Ol WATsa 01 | (@- X ~ —, a= -, y — ~ TP |
BfF o CISRw  RfRwST (- - a ¢ a- - W - - X 8 X— ~ ) W A ¢ ffey
(RICG*ITRY CF0g FAIRER QAT (SRR RIS TG 10 1 ! 908 o991 (e 3% (FB50s
aizﬁ@mwmﬁﬁh@ﬁ@mﬁmmamﬁmammmwm
TR T, WO (ST T A 1 Faramet o= | q2 Tgm M *173SK 1ot Fredesa 27 |
93T T8 Expession 3 432 3G I |
Trrzae ¢

public class post

{

public static void main(String args[])

{.

int counter=0;

System.out.printin("Counter is: "+counter);
System.out.printin("\n++Counter is: "+ ++counter);
System.out.printin("\nCounter is: "+counter);
counter=0;

System.out.printin("\ncounter is: "+ counter);
System.out.printin("\ncounter++ is:"+counter++);
System.out.printin("\ncounter is: "+counter);

¥

’
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TIo1 D131, (SR, Soiieaba S0Ere oS @ wWige . see

R woiiaB7 (Relational Operator) § (T A5 U5t St Toay Wy |t fafeg
w,wmfaf(mmac@ﬁ,?@,@ﬁmw,wmwwl)mwwm@m
ﬁmawmﬁaw;ﬁmﬂ*mawmwﬁw@wﬁwaﬁmwmmnw
WWWW,WQWQWWWWI ‘
C-CS @I & f5 Relational Operator @it | 721 ¢

Gy >

em T T gy e P — TP g e
Equal = = a==>b a A3 W9 b & HAI |
Greater than C > a>b : a YITH b @9 (51T TG |
Less than < a<b a 9IS b 97 (57T (7T |
Greater than or equal to > = a>=b a AT b O T@/==F TN |
 Less than or equal to < = a<=b a GATN b «I (B AT
AN |
Not equal ! = al=>b ' a I W9 b @7 W 77 |

(5fa= ¢ wrem Relational Operator
- THIRI 8 W S, P e Q 7S int B2 sRmRe s P-93 W9 10 932 Q-9T W 5,

P== False

0

Pl =Q True 1

P >Q True 1
P>=Q True 1 «
P*15 > Q* 100 False 0 “

AGHTA WAEBE (Logical Operator) ¢ (@ WHIERG ATy SoTcaes (= 3 =feee
O, AGHE o4, Wﬁ)wwwwm Sl Sl ARG 0 |
- Logical Operator giers 12 A Srelfys Logical Expression-& Ag& 1 . G0 TS
IS I |

"AND && a>b &8& b>c
OR H a>b ” b>c
NOT ! : la

(B3 ¢ Logical Operator-4g List
MG AND ST 8 AND 97 (%72 B Expression @9 17 1 Zte1 Tene 1 39 |

oo~
~lolrlo
~|lolo|o ks

(B 2 AND table



ey (2T FRGEE-

R OR PG 3 OR 93 CFCa FRATH (3 (I (6 expression & T 1 1 TR 1
LIS ’

) a‘:ﬁﬂ OR table
AT NOT AR 8 NOTﬂmﬁﬂﬁﬁ‘CﬂﬁWW sifqere 3|

(8f= ¢ NOT table
4, SIRTA experession-ST ﬁg?ﬁﬂ FETE AW T |

6, r

(p>q) H (p<aq) True
(p>q) && (p<q)

(p>r) ” (p+q)>=5)

'p . .| Failse 0
(54 ¢ Logical Expression-4d SAIza4

fabeaiR® SHEEa (Bitwise Operator) & X w5t wide &6 At A6 ﬁ?.‘ﬂ fafeq Tv0

G A (- 9, S, 7, GF T, (T 7, 3125 Fres Tegif) i TR W (P
ARG TIQR I T, SIAACP ﬁﬁ\‘iﬂi@ W‘Pﬁ?ﬁfx’a (Blthse operator) T |

False 0
True 1

& : Bitwise AND
N Bitwise OR
~ Bitwise XOR
<< Left shift
>> Right shift
~ Inverse

QI Inverse (~) ¥ Unary operator 93 S« Operator &Tel 29 Binary operator;
Bitwise operator &t v int B12# v3 Operand o ore 3@ Aoy Jfeq Bitwise operator



‘mmﬂ,m,wmwm@ew C seq -

Bitwise AND (&) (SIIG=) 3
TS 51 K6t e T T Bitwise AND 9did =1 T8 1 Bitwise AND d92@ I ﬂ%@
expression @3 I farea siferat Sl shew 7 |

0
0
0
1

=IO RO

‘@il a @Az b @ T 0 T a &baammo OFIOII T TAGTE] FIE IR | T THART 93
Siferal (TS Logical AND (&&) operator 43 T© T8, Logical AND (&&) 43¢ Bitwise AND
(&) 93 Wy o1 foge @ty | (@E=-
' X=1y=2%Mm,
x&&y 93 T A 1; &g
X&y 93 W= I 0.

3129, Logical AND (&&) ©F Operand 93 XFTE (SRR eyt AT 7o | TG 0 %71 0 A
Re7) @R o @ @R 4 AN @W- 1, 2, 3, 4 .. .. .. THM 1 (A7) | Y Bitwise AND (&)
©® Operand &ﬂammﬁﬂ’mfi‘ﬁfﬁml UG TR RS RS 302 A A
fIBra @ T4 T 9R Expression T (3 391 W | (TT4-

XxX=1,y=27TM, ]

x=1= 0000 0001

y=2= 0000 0010

X&Yy> 0000 0000 [1&0 = 0and 0 & 1 = 0]

wiESt w3 .
a=5b=7T% a&b =5 ‘

a=5> 0000 0101 ’
b=7 = 0000 0111

a&b = 0000 0101

Bitwise OR (1) (S™w) 3 cenaieal 701 fAGee (a9l F919 &) Bitwise OR (|) 9 @l
¥ | AND 43 TS Bitwise OR (|) '@ 905! operand ¥ ¥& 313 ¥R ¥ Operand 2 int 5124
0o T | Bitwise OR (|) 741 *f5® Expression @3 T fAsa SRR *iex am |

=l=|lO]|O
=== ]O

~lOo|l—~|O




Nea's cefialifiie ATIeeTaE-%

Toitaa 9% i@ Logical OR (Il) @3 T© 2718, ¥©7 Operator 7Rl f§® Expression &g fog
A AN B | (TNH- :

a=3,b=4T",

allb=1feg

alb=7 \

Logical OR (II) @3 == T 0 (fNay) @<=t 1 (37%)) =W g Bitwise OR (]) 49 %@
Operand 43 wmaﬁmﬁr et T W GR AR 2 B @t $@ Expression @3 FEwE
(@I N | (TA-

a=4= 00000100 (4)

=3 0000 0011(3)

alb = 00000111(7)

Bitwise XOR (A) (STta™¥) 8

Bitwise XOR (A) TMCF Exclusive OR- @ Il 7 | €T® Expression 43 T e siferargadt
memtrm[

0 0
0 1
1 0

[« 12 (@]

—
—

wdis XOR (A) Operator-43 &% Operand bit ™ uﬂﬁ =W, I Expression 3 W @ 0

WL 1 R | (TAA-
a=5b=7TH",anb=2T7 ,
,a=55=> 0000 0101 (5)

b=7= 0000 0111 (7)

anb= 00000010 (2)

Exclusive OR (& Yoo ffeq (AT Encrypted #Mafed Password (ofate 427 341 T |
(T4 93 *%fets Password encode IAE O AXCEH Decod'eﬁrsn TR 41 QU= Password
encode [ T I Value 9T 4 T ICF Mask value I @R 93 Mask value 2
Encryption key &It 7217 41 & |

Bitwise Inverse (~) (WAGE7) 8 Bitwise Inverse (~) & Unary operator Siie @b
@351 Operand fAta & 3 1 €2 Operatorfs S operand €3 36 0 AR 1 @R 1 AT 1 0 (S
ST T AW | FR- v

a= 153", ~a = 240 T3

a=15= 0000 111 (15)
~a=240 = 1111 000 (240)

QIISIT,

a=2543#, ~a=1%q,

a =254= 111110 (254)
~a=1= .00 0001 (1)

F B



©i5t 51z, (ST, WoMEsa FEE GBOE ¢ WA g

Bitwise Shift (<< qR >>) (FNWH) 3 @AW WS W 4F A 3T RE THAE A
TS Shift FS W1 @ I Shift (<<, >>) Operator 703! TJ=RE 31 T | Left shift (<<)
Operator ©lb! f<6t& IMTF @2 Right shift (>>) Operator w51 KB SRS Shift I | @H-

a << 2 WA &, a 93 Bt 73 w2 ANfies sTa SeTa @3 i simenm 0 9 |

a << 5 W &, a 97 fBeer A5 w7 Infie M Wi @3 i Swew 0 A |
e

a >> 2 WItd ¥4 a 93 ROGTeN Y2 91 TS M8 W Q3 {1 Sse 0 99703 |

a>> Smﬁ,aaaﬁi‘@m%wmqu«#ﬁmmoaﬁ@|

Twzad 3

a=2TH,a<<2 =877,

a = 2= 0000 0010 (2)

a << 2 = 0000 1000 (8)
G e 72 6 Shift T4 3T |

OPIS@a = 4 T, a >>2¥1m,
a=4= 0000 100 (4)

N\

a>>1= 0000 001 (1)
QA TR ¥2 G Shift F41 g |

Shift operator ST A8 BTG ([T &) fTsa Triggelfs o7t (s =i

L =7 ofofojojofrfift| 7
: ’ L L JZ JZ 7

X << 1 ojojolottfi]i1lo]l 14
/ z [J 7 Z Z
x <<3 olitlililolololol 112
NN NN NN N
X >> 1 olofr{ir{t]ololol se
\\\\\\\‘\
X >>2 olololofili]ltjo}l 14

ffasv.o
QSId Shift operator IR T 46 Shifting @3 F1& T T |
@RTCFS SAIEGA (Assignment Operator) 2
(@ Expression 3 (SfITT @7 WWCE WoR (S (SRERE @7 Wi BoE fRdird 41 o @
€079 Operator ‘=' IR I T ©IF2 SPTIZAEDG SATAG 0 |
wret Assignment Operator R '=' (¢ 3792 341 & |



U cenafiie #ReTer-3
T
intx =5,y =2,z
Z=X+Y;
G, X A TN 5 8 y 93 T 41 FOACR 2
2T, x 8 y 93 TN 91 TR @GR AR 92 AMTS WA -4 T AN Y | 4, z 97 T I 7.
Assighment Operator ¥R R faw 2 8
Variable = Expression;
wEI® PSS WHAEsA (Short hand Assignment Operator) § &l (TN
STEACS SATABER T AT FEBa 2 SR A =FTS WA SAEBa T 2 |
s x = x + 1 (% TS SRS TR x + = 1 WR 11 T s =B SoABE
Siferast (w24 8 )

Addition and assignment

y +X ,
Subtraction and assignment y=y-X ‘ ‘ y- =X
Multiplication and assignment y = y*X y* =X
Division and assignment Yy = y/X y/ = X
Modulus and assignment ©y = y%x y% = X

aiﬁ»“f?{m w9767 (Conditional Operator) ¢ fafey e ‘T@{@ o
SEICES Operator JJIQR T4 W OIS Conditional operator I |

wTem Conditional operator & (2 8) | Conditional operator €% ta feafs Operand ICis:
P& FICS AN AT GTF Ternary operator 8 T T4 | @3 o7 fTHFA ¢

Expression 1? Expression 2 : Expression 3; 4
@M=, @A Expression 1 @ True (non zeros) T & Expression 2 THI® T @3¢

?F’fo Conditional expression -43 W= TR Expression 2 43 W4 | f$® Expression 1 IW False
(zero) TW WA expression 3 TS A @ 79 Conditional expression -43 T I
expression 3 -49 91N |

TwIA, a=5b=6;

: c=(a>b)?a:b;

@4I=, a > b $M False,. —ﬁbxﬂammcaamwﬁgcaams

Tarad 3 ‘

x)=10 y=5 z=(X>y)?Xx:y z=10
X =5 =(x<0)?0:1 z=1
y=1 z=y?1:5 =

B3 2 ©.5> Conditional Operator-93 Swizgd

“
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©IGT 12, (Sfuas, Wt ITHI GHous 8 S B Uy

CI*I1 SATBA (Special operator) § WS IIZS CHMIET TAHAGTE 27 8 -
- I WAIB (Comma operator)
- LI T WA (instance of operator)
- ©5 WD (Dot (.) operator)
¥ WARGY (Comma operator) ¢
4T B! BrReera SR ORI 99w 3R w T oD () IES T | AR AP A
ey QMG T FATTR MR IATSS BN D LS T |

intc=8a=3,b=5;

intc=8;inta=3;intb

inta=15;intb = 8; inta=35b=8 sum=a+b;

intsum = a + b;

Temp = a; A , | Temp =a,a=b, b = Temp;

b = Temp;

inti; intj = 10; inti,j;

for (i = 1;i < j; i++) for (j=10,i=1;i<=j;i++)
- (fE 9.5

oI we Wﬁh (Instance of Operator) $ (¥ (&3 (I FIOT WNSSYS 1 ©f
it @ instance of WeINASY IIFS T | (I TAED (I PIEE WGSIGE (instance) ZCE
instance of SATAG3 'True' ™K 1 T4 'False' W RS v

WACBRAGA AT AP SRS (THIE, c—ﬁwwwwwﬁmwm Qe
Y I |

B W54 (Dot Operator) $ (1 FIG TG (SRIIE R (NG GTHA7 (Access) IR
@T'U ( ) ©B IACAHA %S T |

b.¢ TS SR FHM CSB?W%"DR (Control Flow Statements in Java) ¢
WCWMWWWW°MGWQWWWN|%§ﬂﬁW

" (POBTTT MR 4 SSIfEIAR HMIA TG &, a1 (I GOHT6 (I =1 AATH 61 W47 (3

cﬁmﬁaww%&mmmmmﬁwwmmwmwm@m
mcmmq,wmmmmm,mmmmmw
cenamE ¢S fafye T =) @ awel GBS iR Ra s IThE (BB I9ES 71 |
WﬁwqmwmcmwmeWNIWCmmWﬁmﬁmaw
WIS Bl TR AW | W

> IS G oot (Condmonal Control Statement)

» % FGE GBOD (Loop Control Statement) ¢



S : ceanfaie ?m RUTTTI-2

Ff&==1 ITH G556 (Conditional Control Statement) 3
. TSI (AT SEACTT (P GBBTTD TG &SGR ITHE GHO0TE 5 28 | ST
I GO IRTS 1S T8 A (i AT (TR T AT IR AR T A 0 W LR I
TGN AW | AATSH Il SR CTEBIR &3
' > if (BB (if statement)
> if-else GBBIAT (if-else statement)
> else if GO5TTD (else if statement)
> switch GB5GT% (switch statement)
if COOD (if statement) 3 TS @A "afn” Wl if cﬁ,‘cﬁ TAZS T | (@A
ARATT (W CBOCAT FAMER &) if (GHHAD IS T | : |
BEdE (Syntax) ¢ if CESTS WRTER TG 2 ¢
if(Condition)
{
Block1;

}
Block2;

if GBBETS A797® =¥ (Condition) MYRTS @ It @FIfk AT a1 Rrersiorrer @gwer zx t if
“RTS! YT IHF W @I A | if (Condition ) GEBINTDR o1 (I CIRTRIE AR N | €3 17
T 3% 3797 %W w02 Block1 T=iifirs zw | w9 Block2 wﬁ@mmﬂuﬁmw
T | Block1 mmhaﬁwmm@mﬁﬁcﬁmmu
ozmm ‘
import java.io.*;
public class ifstate
{
public static void main(String args[])
{
int age=0;
- String s;
try
InputStreamReader in =new InputStreamReader(System.in);
- BufferedReader br=new BufferedReader(in);
- System.out.print("Enter Your Age"); .
s=br.readLine(); '
age=Integer. parseInt(s),
° if(age<=0)
System.out.printin("You have: not borned yet I");
if(age>0 &% age< 12)

»y



mﬁﬁﬁ,csﬁw,ww@ﬁaﬁmcﬁﬁm%em v

System.out.printin("You are a child"); .

if(age>12 &8 age<=19) o

System;qut.println("You are a teen ager");

if(age>19 && age<=40) :

System.out.printin("You are Young");

if(age>40) ‘

System.out.printin("Wish Your long life");

b

catch(Exception E){}

b

} : ,
if-else GBBLTD (if-else statement) 3 STS! (AT “SEHA” wrd if (OBTACHR AN else

CBBCTS AT TW | GG O3 (GBOILS if-else (HOTID I R |
BRI (Syntax) $ if-else (BBTTS JTRIAR FA0D 27 ¢
' if (Condition)

{

Block1;

b

else
{
Block2;
I
Biock3; .
if-else FTHEA c%‘ﬁ‘wc%‘ FRFS *$ (Condition) F4RIS aF 1 GIifed gy A e
QI T AL if GF T4 @ I/ WG T T 1 if (Condition) GEBETHR A (I cfiama
1 A @GR e W T TS T8 O Blockl F=iifre zw | WA, Block1 FNfEe At 70w Block2
FoNfwe T | o CFLE Block3 ﬂ'{ﬂﬂ@fmwﬁ@{m Block1 8 Block2 (¥ (I 134
B 3 I=TS CHETTS TS AN | '
WRE 93 if-else COBTNBE Wy TR 93 if-else Cﬁﬁtﬂf:‘@ TS AN | 9 TGIS if-
else (BHRBLE (FGDE if-else CHHLNG 1 T |
(2R 3 if-else GOBTTG IITR I Ficy @FB (A (A T 3
import java.io.*;
public class ifelse

{

public static void main(String args[])
{

int year=0;

String s;

try

o

-

»



S8 . - et mReTE-3

_ InputStreamReader in =new InputStreamReader(System.in);‘

- BufferedReader br=new BufferedReader(in);
System.out.printin("Enter the Year to be tested");
s=br.readLine(); ' .
year=Integer.parselnt(s): ' .
if(((year % 4)==0 && (year % 100)!=0) || (year % 400)==0)
System.out.printin(""+year+ " is a Leap Year");
else ‘

System.out.println_(" +year+ " is not a Leap Year ");

‘ catch(Excebtion E){}
} : -

else if GEOLTT (else if statement) 3 &IoT el ‘T W W if... else GBHTICGR
A else if GHHT AT T | else if GHHED if-else GBI if 932 else GBHTTHBR W
71 else if GOUTTS else @ if @7 WA T g AT | oAty @i if COBTS IR ey
oA else if BBTG Tl | Siie el Qs =1 513 T o else if IS 77 |
P H (Syntax) s else if GBS aR=ITaR TwD LUl
if(Condition1)

{
Block 1

b
else if (Condition2)

{
Block2; -

} -
else if(Condition3)
{

Block3;

Default Block;

} .
BlockN; o .,

else if@mﬁmm@mm%aamﬁw@ﬁmmmam@,mf
9 else ifaamefﬂwaﬁawmmmlaiﬁwmwmnﬁmﬁwwmmﬁﬁ'
cﬁ%m%wwnfﬁwrnaazmmmmm'nmﬁmmwmumaseaa
WDefaultBIock@BN%Wﬁ@wlcﬁmmmmﬂﬂtWelseifmmmlm A
- if foe else e if-else TfFe wafs W GEBES s T3 1 Block1, Block2, Block3 Ty
(1 1Y @ a1 IS GBS T0e M | '



b

15 5129, cofiae @, W5 PTG GOOG @ Wil : e

CRIRI 3 TR else if SORIT AR T GF et ot @ ¢

import java.io.*; ‘

public class elseif

{ .

public static void main(String args[])

{

int age=0;

String s;

try

{ ,

InputStreamReader in =new ~InputStreamReader(System.in);

BufferedReader br=new BUfferedReader(in);

Sys'tem.ou,t.printin("Enter Your Age");

s=br.readLine(); '

age=Integer.parselnt(s);

if(fage<=0)

System.out.printin("You have not borned‘ yet !");

else if(age>0 &8& age<=12)

System.out.pringln(‘"You are a child");

else if(age>12 && age<=19) .

Syster}m.out,.printleh("You are a teen ager");

" else if(age>19 && age<=40)

System.out.println("You are Young"); .

else if(age>40) '

SYstem.out.println("Wish your long life");

y o 4 '
catch(Exception E){}
b

by

switch GOBTIS (Switch statement) 3 @r®t (i else if CBOTTHT St S o

break 8 default TS TS I | else i CHOTCE P TR Roeal RTereier amerizes Tof fefy
mmﬁmﬁﬁﬁwmm:ﬁvswitch COBCT MIRTS (1 134 (SRERER NeR Ry
TNYE CHOS i a1 7 | ' : '



LY cenenfiie STReTIw-

ﬁ"i‘m (Syntax) 3 switch GB50T5 G TATG A 3

DataType IndexVariable; .
switch(SwitchExp) '
{ ' ' ‘

casel:

{ .
Block1;
break;

¥

case2:

{
Block2;
break;

¥

case3:

{
Block3;
break;

}
default:

1
DefaultBlock;

¥

}
BIock N;

QLI IndexVarlabIe switch (G505 o i€ ToYE Tio1 BIRATR (TFN FACS W | switch
cﬁﬁmﬁamamzﬁam«mawﬁsammwmiﬂmmm
%S | case (BHTNTG IACGH (SRATIAEE AGRY T (AN TW1 case IS 8 INTH (SRURER
IR W TR TAST GFB (=5 AP @R (T Q1 CF T | case CBBTITHA (T (RIS @FB
default GOBTTT AT GBS (TR WA O T | (PN 25 GOTs FfwF ¢y B case I3RS TS
A1ta, O default GBHNT AFI QTG |

. ofss case GOBCBT T @ A AFIKT oo A FHTE EHBLID ANF IR AETS break
GBS W (N T | O @3 IR TEIRAT T | IAEH (SR wowd fefars AfiR case
GOBTTBa GEBTTGIR TS T | break (BTG (AN ATABHE (F switch GBHETHA ILH A
(AT IS I | T A 7 case GBOIG @] default GBITIETIR TS Z; 7 | FTWEH
(SRTIAER MW 4% case GUBGIBIALRA (FHDA AT T et T3 default GHBTTHIR F=AWS 27 |

default GBBTRTY “I% break GBBTTS SIS | case CBBINCS TEY (SRGRTR 72 I wrolfis

T & OFR (e (BHITD T case (BHITBINR 29 IR (39 (N9 case (HOLATHA &+
cﬁﬁmﬁwmmmmcase CBIATHA [ WA (FW switch cﬁﬁmﬁwmmu

»

R B

-



..i{'.

A

~ break;

©Io! G121, CSRTIRE, WoAabe SR GBBINT @ W _ dq

- (A ¢ fATy switch (BOTD I7AZR 03 GG (e (e 29 |

import java.io.*;

public class tswitch

{ ,

public static void main(String args[])
( _

int year=0;

String s;

try

InputStreamReader IN=new InputStreamReader(System.in); -
BufferedReéder BR=new BufferedReader(IN);
System.out.print("Enter Your Academic Year(From 1 to 4):");
s=BR.readLine();

year=Integer.parselnt(s);

switch(year)

A

case 1: _
System.out.printin("You are a student of first year");

- break;

case 2: ,
System.out.printin("You are a student of Second year");
case 3: ’
System.out.printin("You are a student of Third year");
break;

case 4: |
System.out.printin("You are a student of Fourth year");
break; '

default:

_ System.out.pl;intln("Wrong Input");

b

¥ :
catch(Except'ion e){}

y

b



Sty cenafiie ApReTE-3

7% FTH{W GBBTS (Loop Control Statement) 3 TSI (IR (W GBBHIS 13 A1 OT¢ (&
QAT &) A IJCHTT CHBIND IS T | FA GOBITHAALR YRS &G Wt AT | 721 8
> 7% 3f® (Loop Body) 93
> (@5 3 (Test Condition)
ceflaey Tewet orfy (555 FfEw At A WW FET A, qvfzf%-«wmmqmmm|
TS cefannen o fRETeR o) 3T SAISW A FCH (FBOIHHIR T8
> for (VLT (for statement)
» while GBOTTT (while statement)
» do-while (BtT% (do-while statement)
ontinue GBETIS (continue statement)
o (for statement) § SIS (AT (I csb‘m% ek et 19 TG FIR &)
for GHBLTD AIFS T | MYIATS (I (ST IR FW form’NWﬂaﬂnﬁWW@ | Q%
(SRAERETS FBHR (SRAIA WM W |
= (Syntax) 8 for GBOTNTBR FAMIG (WA T 8

CounterDecleration; : :
for ( CounterImtlallzatlon Condltlon CounterDecrement / Increment)

{ « T - S . —
- //Statement(s);

} .
CounterDecleration S B bl BiEspR FTBR (SR (el 1 @, Counterlnitialization

(1, BT (SRERER 4R[S W o 7, Condition et FETR coRewe goe T facat
TerE W fAdRrea =¥ (7 7W @3 CounterDecrement / Increment ST fSara TS ITHR
cefReraeR a/AfER T fRdae 31 78 | SO ceftde wEe T A ¢t wfe feeat =16 ey A
I for LR AN ALHB FHHHD TS TS AT |

m:mawwmwmwwmmmwmrcﬁm%Wmaw
CHAT (A T | '
import java.io.*;
public class nseris

{
public sfatic void main(String args([])
{
inti,n,sum=0;
String s;
v try
v . . {

BufferedReader BR=new BufferedReader(new InputStreamReader(System.in));

. -



BI5t 5%, Cefitaae1, oI5 ITHET (VBETS @ WwE

System.out.printin("Enter Value of N (>=1): ");
s=BR.readLine();

1
n=Integer.parselnt(s);

System.out.printin("N 1+2+3+4......... +N");
SyStem.out. printin("=-==-===ss=ssssseeeeeeeecee Ly,
* for(i=1;i<=n;i++) '

{ ,

sum=sum-+i; -~ 7 .

System.out.printin("+i+"\t\t"+sum);

b

by

catch(Exception E){}

) .

} ) .
oS ¢

ot C:AWINDOWS\system32icmd. exe

Civjprjava nseris
nter Ualue of N (O=1):

2=tz Mglal)

Q@ Statement(s) SRS (AT I AW S

4+ aawmmcﬁmwmﬂ‘mcwﬁmmformﬂaawaﬁamm CTEN TA T | WA
Condition @3 CounterDectement / Increment = for cﬁﬁwﬁﬁ &Y IHA T CRAT



390 : cenenfaie FSTae-]

@R 8 fry @9w sof6 7A@ Fibonacci Fiffe awdtaa W for % AT FE@ WAS 936
(AT (AT 7 | '
public class fibo

{
public static void main(String args[])
{
int f0=0,f1=1,f;
System.out.printin("First 10 Fibonacci Nubers are:\n"); -
for(int i=1;i<=10;i++) -
{
f=f0+f1,
System.out.print(" "+f+" ");
f1=f0;
fo=f; *
}
}
} : ,
grmew @3fS for AT W WA @ A 93N for FA IJIYI I TW L 9FA for AP e
for g7 @R WYY for FA® IR (Inner) for T, Mg for FoTF WG (Outer) for T
oW | SISBH for T T@Wfortfcﬂammmn

oﬂm:cﬂﬁ:‘@formwwmWcﬂﬁﬁﬁmmmmaﬁcmmmn

public ¢lass prime
¢ | S
public static void main(String args[})
{
int i,3; .
System.out.printin("Series of Prime number upto 25 is:\n");
for(i=2;i<= 25 i++)
A
for (j=2;j<=i;j++)
{ ¥
if(i%j= =0) B
- break;
B
if(i= J)
System.out.print(" "+i+" “),
} .
Y
Y



©I51 DI, (SRTHee, WA IR GBOITG S IR 595

G 8 fTy 3917 W3 BB for 9 AT (L WS GIB (eI (a1 T |
public class inout

{ :
public static void main(String argsf]) -
{

inti,j;

System.out.printin("\n"};
for(i=5;i>=1;i--)

{

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

{:
System.out.print(

¥

non

+3);

System.out.printin("\n ");

50 CAWINDOWSksystem I 2cmd.exe

Njprjava inout

12345
12314

=i

while OOt (While statement) 3 oo (a1 ANATE 73 A SrOHSF IX FW
(BT M IR T while GBB0T 37 &0 | «ft w61 for (FBowTod 3w R I3ge
T | for GBBITHA TS ¥ (WS (@19 IBHR (SRaae I FW while GBEITH WIS sterat
A




sax ' RN ARSI - « .
HRGH (Syntax) s while GBBMTST w0l ot 21 | |

CdunterDecIeratibn;‘
Counterlnitialization;
while(Condition)

{ .
Statement(s); ;
CounterDecrement/Increment;

b
CounterDecleration =t Tog® ©! BiRePiR FBR R Tl W T @R

Counterinitialization it 10 2aEs W= fNdge w1 =W 1 Condition T INCH (SRTIIAEHE
YO WA fAd@eer T 8 o A1E @R CounterDecrement/Increment SIee offs e FE
IOV celacmarEa.gm/IfEa W fMdae 391 &% | e (@ while TR e R do 71 aeR
701 W while GBS 4R do GEBTTHR 1w 2 & while CBHITT 2Tt AEB XS AArw =
=Y | *$ ] AP ANATT. while GEOTHA T AfEHB GEETS F=ifrs =7 , *1¢€ 9] 7 = while
. (BB MR W2 FOHEES Iwifre 2w 7| 5¥ do BB (R QTN do TR AN Y
FBBIB UIIR TS TW | WS while LA A LB =S AW v W @ =S Aoy A
Fﬂt’“lt‘&‘doﬁi"fﬁmmﬂﬂ@?cﬁﬁmi}‘wmﬂﬁtﬂlmﬁ%%wﬂm@doﬁtﬂmﬁ
CBEINS JTON IR TS T | awww «QWWWWW GTFE do A
AR I TS |

¢ttt ¢ Ty do 1 @%ﬁmmmwtﬂmwammﬁﬁwmaﬁcm

#

T 2= ‘
“import java.io.*; .
public class whileloop

{

public static void main(String args{])throws IOException
{ : ‘
int n,r;
Strmg s;
BufferedReader BR new.BufferedReader(new InputStreamReader(System in));
System.cut.print("Enter the Number"); . .
s=BR.readline(); ’
n=Integer.parselnt(s);
System out. print("The Number Reverse Order |s“),
do :
A

r=n%10;

System.out.print(" "+r);

n=n/10;

Ywhile(n!= O),

}

}

i



v

) Wﬁﬁﬁ,m,wmﬁamcﬁmem _ Q9

&V CAWINDOWSsystem3I2emd.exe

:\Jjp>java vhileloop

nter the Number2587

he Number Reverse Order is 7 8 5 2
Ci\Jip>a

AT WFB do A T 9 43I while 521, do T%1 2 for ¥7 AT IR (TS m\ a9FA
TGS A (BT A M T WRR Condition WK 73 ¥ wrefis SRR @W Rrermre
QLN TS AT |

(2T 3 AT A (TS 2 1R TT QO TFAGCH] @WTAR & AR5 (el (T R

public class dis

{
public static void main{String e¢rga’ b
f ‘ .
char ch="A";
. do
{

System.cut.print{ " "+ch+"
ch++; * .
Ywhile{{ch>="3"; && {#b-= .
b .
> continue GBOITH (continue statement) ¢ ¢i0 W LYY waT ERETONL (PN - ¢

CBBTTG 9l T AREIIE TAE T 0o
PRt ® (Syntax) ¢ contnue 7550

continue;

continue CBBTG (@I ATIBINCS 4448 EOBIRG ¥ e @k FEA FW I continue
GG if,else if,for, while o7 =gl FAPIA wl& FACS A1 41 | S0 SRR continue GHHTT
S Tt R I L T LTS if, else. ..if GEOHIHA ALY FHES WE AATH (P A
oIy FAT & continue (BOTG YIRS T | (T (FLA *TEA A 7S] T continue GBEE™
ISR T, SFAT SRR continue GOBTEB SIoMF JLA RIS FHBND fd1Z R |



>4a8

cenafaR RETE-3

(AT 3 Y continue CBHING IR I GG (A (7 = |

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

int n=0;
String s;
for(;;)

{
BufferedRez
System.out. i
s=BR.readlLine{),;
n=Integer.parseint(s);
if(n<=0) ’
continue;

else

break;

by

System.out.printin("You have entered : " + n);

w BufferedReader (new InputStreamReader (System.in));
nter a Positive Number");

indid

.

g ,
C:\jp>java. cont o
Enter a Positive Num

Egter a Positive Nu

You have entered : 15 =

F:\jp)

|




51 51291, CORTae, Selae ST GHBES @ Wi | sa¢
CRART 8
fTTg continue @3 break CB5wERs azR @ fS ety Qv 2ira @78 G (R T8

import java.io.*;
public dasS sum
{
public static void main(String args[]) throws ICCxreption
{

_int x,y,z;
String s1,s2;
loop1:
for(; ;)

A ,
BufferedReader BR=new BufferedReader(new InputStreamReader(System.in));
System.out.printin("Enter Two numbers");
s1=BR.readLline();
s2=BR.readline();
x=Integer.parselnt(s1);
y=Integer.parselnt(s2);
if(x<=0 || y<=0)
{
System.out.print("Wrong Input(Enter Again)");
continue loop1;

3}
élse
{
Z=X+y;
System.out.printIn("The summation is := " + 2);
break loop1;
b

b
b
b



S
s

sy (e TRETES-Q

\Njprjava ‘sum- ¢
Enter Two nunhers
A 0

H 2 .
3 Jrong Input(Enter
igter Tuo nunhers~~
3 N
S e
he summation is

Njp?

E.BWW?W(Array in'Java)s ,4 ) b

@3f el c—ﬁmwawmmwﬁmﬁﬁ 9 TITT 4L TR FOLTA THR AP
R (Array) <@ ¥ | E T @3 B3 FOUE (SRERTTR OF | ST (SR a3 W,

OT% BRI GBS TG HHI A | maaﬁfwﬁmﬁﬁﬁmmmwﬁmmmw_

AR A& ©IBT BiRo w37 CSHIAE (AAE ATAEH T
G (Syntax) § TS SEM I T FANH 29 8
. DataType ArrayNamel[ 1;

ArrayName = new DataType [ Arranyze 1;
AR SATEE T2 (oL ITHIE LT ASICAS (7 AT 8 .

DataType ArrayName[ J=new DataType [ ArraySize 1
@, DataType (8 1 %3 a1 @709 o 527, ArrayName (2N TS (TN WA

SRR (1 (T 1A A e ArraySize i T HEeS (W AW | W (SHAERET AN i

WW%WiﬂWCS%"’?””_* % (IR LAY W ST A RO (R AE 1 SIS AW AL a'@@n

HTAH THR ey A 3 92 AR

il W (mdex) e 7T @F: e Afef3 TeE CoREIeE WEmIed S AN (Array |
-element) & 1 o
TR
char name[ ]=new char[20];
int roll { }=new int[10];

float mark[ J=new float[5];

W



¥y

TIG1 5124, (SRTaae], WoBa ITHET OB ¢ W 599
fAey R AezR T @ cenam o e

public class array

{

public static void main(String args[ )
{

. int mark{ }={23,54 34,10,15,30,25";

-

A}

for(inti=0;i<=6;i++)
S { ) N
System.out.printin{"Mark" +i+"]1="+mark{i]);

} I

JiNjpYjava arp
ark(A1=23
arkl(t }=54
arki21=34
ark(3]1 10

T R AR AT s -
. —aﬁwwﬁm(aﬁm)waﬁmmwwmmmwmwvn
- 93f% cofataRe faw cenam weve TR FE FCS A |
SIS WA 3 (Dimension of array) $ ¥ 3 dimension €3 ¥°) % ¥ WIEE
frferfRis emer o1 a1 T ¢
- 937+ (One dimensional array)
- fenf&® (Two dimensional array)
- gt (Multi dimensional array)

DI CY S I ERT 1)



3 (NI TGS

IFTfdF W (One dlmensmnal array) $ @36 T@ subscript form e Wi e
Wffaaswam | 9T 15 ¢

- DataType ArrayName [size];
TARET ¢ int i[10];
~ float a[10];
char ch[20];
double b[5];
SR A AfsS wew (20, 45, 30, 10, 35) & integer type @3 43f3 array (% (w413 -
int number[5],

number(0) 20

number(1) | 45
number(2) 30
number(3) . 10

number(4) 35

femfes o1t 3 9% subscript fac ST e S 30 | 9t W s matrixs g9
W 9ATIN g

" DataType ArrayName [row_ size][col_ snze],
@W\- int student[3][4], : ,

60 80 | 75 | ez
[0][0] [0][1] [0][2]‘ ) [0]1[3]

40 % | 8z .| 34
[1}{0] | [1)(1]. | [1][2] - [11(3]

35 [ 10 | 3 a5
[2][0] ‘| [2)(1] | [2)2) |- [2)3]
WWSWQWWsubscnptﬁmmmmmm |
a7 AT 3

DataType ArrayName [51][52] ..... [sn];‘
¢ ints[2][3][4];
float table[5][6][4][5];
e AR ree (Array initialization) s
G3f&F W (One dimensional array) 8
MYIRY 9 static DataType ArrayName[size]={list of values }; valuesT /i
T G 2T TN LW |
= MRS : static int number[3]={5,0,7};
- Array 93 71%% e = IS 50 |

static int counter[]={1,3,2, 5,7,8,12,54};
static char name[]={'D’, ‘H/, ‘A, 'K, CAY);




vf

Wﬁﬁﬁrﬁwwmmﬁcﬁmew A LT

Rufes s (Two dimensional array) 3 ,

- 9FEF IIFE T : static int tab!e[2][3] {1,2,3,4,5,6};

- Row fXiT= e T3 ¢ static int table[2][3]={{1,2,3},{4,5,6}};

_ Matrix @7 ¥ 374 : static int table[2][3]={<1,2,3},44,5,6}};

~ 34 element *=7 & initialize FICS , B¢ row 43 MG initialize AW :
¢elialiN 8 static int table[2][3]={{0}.{0}}; ' *

import java.io.*;

pu'b!ic class input
{ : .
public static void main(String érgs[] ) throws IOException
{
int roli[]=new int [5];
String s[]=new String[5];
for(int i=0; i<5;i++)
{ , ;
© System.out. print("\n Enter Roll["+i+"]“);
BufferedReader BR=new BufferedReader (new InputStreamReader(System |n)),
s[i]=BR.readLine();
roll[i]=Integer.parselnt(s[i]); (
y .
for(int i=0;i<5;i++)
{
System.out.print("\n Roll["+i+"]="+roll[i]);
} ‘ ' '
},
b
v.4 W@??l W GEEWE 8 WTT@ W A N (Programs using
Operators, Control Statements and Array)

5& T1aT AT BAROTIT 4 IS RIAF T G O S |



- raﬁ—\‘a z'

- R A erape ¢ | ’

31 GBI 5% Tore B qary
PEED B ww war gw R LR T S e — SOITRTE s
TIE TF T E, owm g, char, float, dOl.Jbie Exicl

X1 TR e T 3 3t w1 von

' f&'ﬁ:ﬁscﬁwry~mﬁ%3ﬁﬁﬁﬁmmm&ﬁmmmﬁ

T @ nt, char, float, couble, boolean, byte, short, long e |
-5 w5 33 : 350 33 fewdmas waat vz @1 gy fafafbs o5t Si3eerm sy
 MTT 5 FEe wm e 107 5137 A | (AW Wy, e, o1, TR 3o |

Sl WIOW TG o A oY ROl B amgm |
SO G WG e 95, 39 ooy Brasy TIZE W1 T 3 int, char, float, double,
boolean; byte, short, long Terfn ; .

81 coRmRTT S 2 ) -
ﬁmmmhmammaﬁmmmﬁmqmmmm
fhradtes @ o int length = 10; float PI = 3.1416; So1fa |

¢! C¥ e M 52 e B Qi ‘ o
pYED) o csmaria smamm cren TRE 41 T2 o @ 9= w9 g W oy

TRATH B EeTresy cwrer (scope) :
PR (Slemas: ve viv g T Value) @ T8 vy wawe =g R TR | @ (Sfrmarw
METHIRT (life tima® , \ ‘

b1 WIS SR (SRTmas ow R e s w6 F B2 Tewr TS T

DD crmr co e e dizg L ey Brge TR Crwe 7 | ge $ abstract,

Sbo : cenetifie ety

%
3
s
e
A
o
1)
V\
i)
YA
<
R4
[y

final, hative, static, synchronized, transient, voiatile 3@7&?.

q Q@mﬁemmvmcsmmﬁm? ’ :

TSR wwsa (Unary Operator) & @ e woirzBa «af v womzs fimy w1y
mmwwﬂmmlm3+,l—,++,'—WI ‘
BarEaYt 3 Value z = + va.lue 1, counter - - 3enf |

XM woNeBe (Binary operator) $ (¥ ¥ WANIBY 92 AN 7IB WonTES gy FME A
wmmﬁwmmnmst—,%,<,>,=v=,&&, ?: 3onfe |

A 2 OP3 = OP1 + OP2, OP1< 10, ! OP1 %enfa |



»

b

L3

dSo |

Wﬁiﬂ,mﬁm,uﬂ@ﬁ?ww@m- Sbrd

LT 7 :

FSGET Operand, operator @&} Constant 93 M@= B FIoTE QA=W 90 |
@, C = a + b 9% age== | ‘

AEETEB (Punctuator) I .
PEED) wrel (o Koy Bt W oNdE Ford 71 e e s e
cﬁwmcﬁvﬁmmmmmﬁm%swm{mmmﬁamm|
Q== 07, T, (oW, (FREEw

CO5TrS (Statement) .

p¥ea]) afofs wrer canamm wematen wgerTa T ﬂ%@ t @ @R e @ wddiwe

mmucwmwuﬂjcfum*rm FBOTE% A | .
| ST (et CBBTTRRTE 1RSIl Bivt 1 T |

0l

3R

pL

>8

(i) F71=.0850% (Simple Statement)
(ii) F™MTS oG (Compound Statement)
WIS IGS CeI17 WAAIGITLRR 1T 1 |
Pe) wrem e Cwiem WeibRTT 2 ¢
- I IACIGT (Comma operator)
- IO W WANAG (instance of operator)
~ BB W53 (Dot (.) operator)
WWWWW |
'C?FTW TRATG (TN TR ACTIYE @1 T fAeea w5 instance of W"ﬂtﬁa IS T |
(F= T (Si7 FIA AGTYSE (instance) A instance of 31"”1313? 'True R AR

“False' W= fabif @77 |

TF WACAGER JRELAR |
Pew]) (o= T 3FITH SRR $R (WUT < (Access) TR & (.) TH WANAGY IRES 2T |
Continue C’E?UFEWW'@ @\ aawmﬁ; o

- el wro cenamw weTe weE *ﬁ%ﬁmmcﬁﬁwﬁmmmwgﬁww

bl ]

continue BBwT 7% T |

continue GBOIHA FIMH T continue;

SIS W TR R 9 IR Sy

Peeal) e e spfaet @ el 2 s \
- GFIfeE THR (4932 WER) T 9B AW TITR T T I (AR T T A5 T |
- qafb et ey AR WS 0 e TS AN |



SR cenienfire SIRETIE-]
3o | ITS GBBTS 7
Pewa]) 72 a1 wrofi Fee mﬁﬂaﬁammwmm cﬁﬁm%am|mw~

{

int length = 10;

int width = 20;

int Area;

Area = legth + width;

b5
1q | =TI FTRACTD JAITET FP N2

-mcmmmmmﬁﬂw%wmﬁmmﬁﬁmwmﬁawwaﬁswm
SRS SeEE T TN | (T 3 x = X + 1 (3 YIS AR A X + = 1 A
(GRIET

Fefwe s

3| TSt bt B3 TR (e |
EE v < ST

1) e RS GIo! BIRT HEE © (e BrEe T

| RN v TR RES

o TSl (SRTEIT AN IR e o
(33w o : KA AN

8| P CSRTE ¢ WS (SRERTT K@l o™ |
R .o ™ R 65

&1 TS ¢ FORFTS SPTHBTER e o |
Rl ©-8 ™) SR 95 |

Y| FEHTE FATACED T S |

q1 if—elsemmﬁm‘li
TR o0 ™ SR 8 |

v else-if (COOTATHR IS [T FA |

e v 7R SURA A |

bl



it

Wﬁiﬂ,@ﬁw,wm@wwmﬁew _
®| switch COONTET Syntax (o |
\b/.awawwm't
)olwhileedo-while'.[’fmmfnw’n@ml_
CEECEER) v.¢ 7 SRy 5ee
5 | TSR W AR IR G A e |
R - ™ SRR g5 |
R 77 acaren 5 '
>1 IS IAFS ARG 361 399 |

EEERaEd) ©.8 SRy 5 |
R ST SN IR COBTIBAGR AT 37 |

LR ©.¢ w2 Smew 52 |

9| 1+2+3+..........’...+N=?WWWWC@WWI
EEEEER .0 7 e st <ifis st gag |

81 9% yofb ey Fibonacci e awft wret ey ome |
EEEETEEE v < SR w1 <R s 57 |

e zsmmmmwwcﬁﬁammmﬁmwmm:
CEEEREEE .0 ~ s 5ot e wor g | |

Y| mwﬁ:mﬂnwmwm%@mmﬁwﬁmmWWcWMn
e.eﬂzwwmwmml

P AT FTIRIAT A QWA o T caitay o |
©.¢ TR SURA e G S 77y |

b1 switch CBOTTS 7R IR I el o |
TR ©.¢ 7 S W i e g |

> continueebreakWWW@ﬂWWWWC@WWl
e.awawwaﬁrﬁ@w&wﬁm;

T T8 B 28 B3

oo
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i ittt bt brbidnd atntdrtutonddodn ettt ol

¥
7

w

q.0 i{ﬁﬁﬂ (Introduction) 3

HILIRTE B TATSA T AN T (17T F T | (@a— G35 (@ =ifag FoRea @36
T I CHR (I, (AP TR o, (o frwy efedime Srmdiee AR N Terwd «ae
. T AFCIAC W(awwﬁﬁ-ﬁ—ﬁmamwmmmm,ww
@ SR e T BRe (e st wibT coneien, e Teife ewged R o
(Class) fi++ | @l 1 (@ (@17 wared WROCST (2w s G3f6 ewgeyd ey | 5 9ol
Foar-fords 31 IRrzRed Fdfas b1 5124, T cenans 3%5-37 T Bi3tor TS arw o604 | 93 P
fe-27 ©151 5%t Il cofarmas e @ (SRR GTHT FIR T FOGE T AE | FIOR
(SRETAGTNE (TR (SRERE A S, FHREES (TR I A (C G2 FI 5129 (SR
SATETS T T | (AIATCN AT (ITF FT (AN A T, W9 @ S B3R (@ (I RS (S
(TIRTEF) CTRAT FAN A | (T AR AW FAZAR SACEIAYRA O LA ey (i
CIT % A G (il fRieg o IS Cvpt A1 I (7R | TS EIER R FIZAEIRER
(YT N 9 I T | FIOR (I TIO! (WA AIRCSH (AEAF NG IBED & (@ FIH 4
(TS TICF (AF I 391 I | 0 50 ez THR et ¢ Ryt 3 =

4.) Tret O F ¢ wwd fFm (Declaration (Syntax) of Class
and Objects in Java) 3

F (Class) § #5793 IToR-TewZs THI 51291 | W3 101 fag cohirree ¥ @ shrees
GTHA TAR T (3 TR AT | FIOW (SRATSTANS (THIE (ST (member variable) 31 TG!
(TH (data member) 93 (VR (SRATAIAGTTR MR TFS FOMGTACS (TWR FRAT (member
function) 31 FR*W @GR (function member) 1 (AT (method) &M T | (TR (SRTHIA G
TR FRHITILLS QI FIA (TR (class member) T T 1 436 FI7 (W BOWR (3% ©61
DRUT (LE TS (STt a1 S0 (3T P I3FS TS AR | FIET- (IR M0 fog fom by
BRUA ({52 foean S0%) FoeTe (SRTRe 43R @ (SRTEIANGIER AN e PP b
GFE FOH ARTS T 2 | QTS (P T A2 P STAGH AR T (@ (RATSE AR
TRR (AF T IR FIOW AGW 97 @3 TTom-GrEs o1 513+ R w01 7w @
S[TAfAOTE Sy f95-37 ©it1 $13tom W© Az 9 T |

¥ fE=R (Class declaration) & GTe! SRE F9 g e FIOR (WR (SRERA 0
(TR PICMETTR I @ (oo o | 91 Rt o) class MeE 1w & FIoR T frs

27, M1 A Gl awat | ) R AT M | Ty, ﬁ++aarwmmﬁwm()ﬁmmmml
mmmmhﬁmmaommmwmamﬁﬁ%ﬁm%ﬂwwl



T, ST, (R € FABI ' _ we
BB (Syntax) 33 fe@itram MR TG 218 : '

class ClassName

{

Member Variable Decleration;
Member Function Definition;

aasﬁ?mf%mwmawzﬁ?wmm|m
> TR coREen R (Member Variable Decleration)
> OWR T A (Member Function Definitiion) |
cefrran RogFmms st Bogw Tt B FoW R ceftreeten Rpimem o | we
CTRI TR CGRfoP Wepet T (TR CSRmemeTR TR iR W T GR GroTR TR e
1S Tt @i | BTy WO CTRF W A (AT IR W iR TS 7w W B+ @ FOW
vz ¢ AfER Tow wmmemn? o= T |

Uit

class Student // Class Name
» 7

int Roll; // Member Variable Decleration
string Name; // Member Variable Decleration
float Mark; // Member Variable Decleration
int GetData() // Member function Definition
h ‘
//Body of the Method
} : \
void Display() // Member/function Definition
{ .
//Body of the Method
} o ,
} // End of the class

sy U (Class declaration) $ # witt 5idvsR cefaance wre® (Object) T
T | PO (IR WICWY (TN A WA (TR WAL O CHOWIFATS TN W TN T | e
QTN FT (U I W, WER & B DR (U (I MTH WAy (Ot I AW | P FIOW
W T cefryewetaTe WR R WA GRee CEen WROqW) QW WEre (VTS e wed
TOTRIMTEIL (instantiating) @ ¥ T | W TNY WHTWH (IS W new WOTTEDY WOET T
newmﬁﬁm@ﬁmeNQWMWm(mﬁmmmu

% oW (Syntax) amwﬁﬁﬁmvwﬁﬁwﬂs »

ClassName ObjeetName;
g ObjeetName = new ClassName ( ),

(-]

student S;
= new student ( );
i student' T ClassName 4% 'S' T ObjectName,



Sy , NS TrReTE-3
4.3.5 Class Wi atxfr (Accessing Class Members) s -

FPT IR QTIABR TS (I FIOW AZ0B, P ¢ ABIBE Were RRFS (el
8 (TR FPIRAITHRIS AT (Access) F1 W | TSR I IR FH @RI ammwﬁw CE o]
TR e at R (Visibility) e woare | 791 3
- aTafiR ARferE G (Accessing public member)
- AT SZTSH (W (Accessing private members)
- ATHR AT (T (Accessing protected member)
qTHPR *RfF W (Accessing Public Members) $ #101 R mm'{( (cvsfimn
I (AT) @ FOR G (ARM @WR Zowe At @ T GermE & FER et (21ETes,
ABIGE, (33t “HRMrw) mmﬁzm@mmwwﬁam@wmwmammm
YT QR GTHHT 9 97 | ’
coma 8
" class Student

{

public int Roll;

public String Name;
public float Mark;
public void GetData()

{

Roll=96002;
Name="Tahsin";
Mark=85.25f;

} .

void Display()

{

System.out.printin("Roll is : "+Roll);
System.out.brintln("Name is : "+Name);
System.out.printin("Mark is : "+Mark);
}

I |

public class friend

{

public static void main(String args[])
{ ,
Student s=new Student();
s.GetData();

s.Display();

)

}



F, WIAHD, (YT 8 FHGIFT ' w9

TR AATSB IR (Accessing private members) 8 TR AZTSH (TRETE (cefiTTRm
A FCW) @ FCW T NI (R RO Rl 70| ToAR Grewe & FIeE e ( @itees,
AWIET e AR GIRIR T Q! AIAR W) (TN QI A qF T | @7 3 @ PR @I
SRCECHT AN 6 WADA AT I e (W Pl W4f GBITIT et FIOR 13088 (O
TI T IW A | *

calIY ¢

class Student

{

private int Roll;

private String Name;

private float Mark;

private void GetData{)

{

Roll=96002;

Name="Tahsin";

Mark=85.25f;

}

void Display()

{ _

GetData();

System.out.printin("Roll is : "+Roll);
System.out.printin(*"Name is : "+Name);
System.out.printin("Mark is : "+Mark);
) .

}

public class priv

{

public static void main(String args[])
{ _

Student s=new Student();
s.Display();

}

}



Sobr afsie Mrewe- | |
aTEfR 4WBFBE (WA (Accessing protected members) 3. FITH ABFET IR
(CSRTERE/TI)  STHAPTRED Swebl R qaR ARCSE CENES TR PR QBT
RIRSTE ARSI Y (A PR AR Recdl BB (G IR FRCAIC T 1 T
SHTRrP R PR O FIEH AGFET GRGTET O 80 (P SRTSIR 0 ©F WA T
T A | A FIOT ABIDT G GTHPR G G S T S OTR T 3 .
@ ’
class Student
{
protected int Roli;
protected String Name;
protected float Mark;
. protected void GetData()
¢
Roll=96002; -
: Nar*ne="Tonny"; :

Mark=80.5f;

¥

protected void Display()

{

System.out.printin("Roll is : "+Roll);

System.out.printin("Name is : "+Name);

System.out.printin("Mark is : "+Mark);
Y

1

public class pro

- - |

public static void main(String args{])

{

Student s=new Student();

s.GetData();

s.Display();

} . . .

1



T, WIS, PR By

9.3 SRS AT SfEe aﬂﬁﬂ % afem (Assugnmg an Object
Reference Variable) 3

wret fEedt 4+ 97 T© WA0EE ARECHT FRITE AAWTT G306 @S ey g I oW
TR AT, AR ¢ AHHEE «F fom werd (TR R cofieaaE e e wiee, fege e
fowizs 301 20 PR R (SRTEEE 8 (TR TIHF (V4T TRIE WIS (@@ (ST gl QT
wmmt-ﬁcmmﬁrﬁmwwwmwmawcﬁwmmmlw
@R (ST @ TR efm et aeaike s T | -
- e fosa (Object declaration) ,
Wmﬂ G TP ﬁfﬁ'f\ (Member function callmg with obJect)
féz (Object declaration) & S<wes fogiaeitw 44 # fowa ¢ ¥R
TN (CIUT) I TR fEFIRA FATS T | GBI main ( ) mmmmm@?mwmm

 frEa IS A | e TP v 7@ 3

ClassName ObjectName = new CIassName'( );

Student S = new Student ( );
Qs ClassName 24- 'Student‘ ¥ ObjectName !83- 'St

FRATT (W TR ‘FﬁR (Member function calling with ob]ect) g fadiw
2, WRCES O I o AR PIOW (R TFILTETRR ¥ (Call) IS I | G T 4
wwﬁwm()ww:mwmmﬁmwmmwwmmo
ObJectName FunctionName ( }; : .
Briad 8 :
S. GetData ();
@A 'S' T ObjectName @2 'GetData' @@ #f#2 FvW «afS FunctionName | ESTC’T

G3IfEs T (method) ARTA AfSB S=TwT SETWTSTE G- mmmw |

q,9 FBHETE 9E (Method with Syntax) 3 .

 ‘vde (Method) 8 1 @ fi++ SrEm TE T e TS S W (A (method) I |
(O (el T ST TG T, O (TR (AW (AR qIR JAFPA (manage) T SRE F 2w
'mnWa@mmcmwaﬂwmmmwaa&awaﬁﬁcﬁ‘mﬁwwl
amwwmcmmwwwml

J[eqR (A9 (method) TR €FB IT @GR @3 AT F7 A (module) maaﬁﬁfﬁ

. N AP, T QF QA aﬁwcﬁﬁmﬁawﬂ%@m\ﬁﬁmﬂwwwwwwl@m

Wmmmwmmwwmmlmwmmmwm
93 Tepfore @ el execute?‘ll



- %0 © cenenfie SRS

B (Syntax) ¢ @3 STqRe (AT FG fRRF~ ¢
' AccessModifer ReturnType MethodNém_e (Argument list)

{
// Method body

b
Twreae 3
‘public int add (int n, int m)
{int k = nt m;
return k;

wiefie uﬂa%cmm ¢ff Sien e 1 39 ¢
- 9T IETFWR (Access modifier)
- {51 5127 (Returen type}
- - (NYTES AW (MethodName)
- WSS o8 (Argument list) @
- (G A% (Method body) !

G NEFAR 8 RS £% W Wit dftes (Optuonal)IWmﬁ@m"m G

AEFR 8 RG-S, o8 AT Ty I97© T4 1 4

I WCHRR (Access Modifier) 8

mwmﬂemmMWW menaturemwmml
TS P, rﬁmaﬁmmmwwmwmwmw nﬂ?RW(Common)
Tfewrm 7= @I AEFRIA (Access modifier) | (ITE TS GFEFT WWFT g

- fETsh (private)
- *IRfeIs (public) 8
- §TBFE (protected) Torfm |

RO B2 (ReturnType) & (FI (VTSI WTHABT (o7 B el #1393 RoH 51z Fdifers
77| 35 5139 N (@ (@19 4107 ©iBl 3134 (int, char, float, double, byte) Tonfw TS =1 |
T @ ared 7B 5124 tint' mwmmaﬁiﬁmmﬂamﬁﬁmm|wﬁ
{351+ B2+ 'void’ mmmmmﬁmmﬁqﬁwwm -

(4T W (MethodName) s &l crates s @S =i firs == | uﬂi‘?ﬂﬂﬁ TR C%Ga
wwﬁwmﬁmqaﬁwmmw LTI (34 AN GRS T A | (NATHR AN T (3
| TR XS A |
7 wRews b (Argumentllst) g 'Argument list' T (NATE GIZS WRAGTNCHA wifert |

. CNATEA &AW TWA (Parentheses '( )') X W@ (I (SREE R T LA ONIF WRGTWD
| (SR T | (NATS (I WRGTTD (S 1 AP O3 A IHN Wy oy v @Ay

e I (Method body) ¢ (T I TR (NUTER FHTH GFY| et ) I TS CAATTA
faifie 2f AR | IS A (A Z(A S (HATEA €7 A AR B 7 3w | T Borm ol wm
OTS 9T ! GFIEF (BOETD FIA I W | G FOOIATHT NG A NS "IFIT Calculation,
processing 4R manlpulatlon IAW



. T, SACES, (YT 8 IABIIF - Y3
© A8 PN (AT RIS Qﬁm‘ (Procedure of Ad‘ding"’Method to
~ Class) s o o o

Wmﬂ?{%ﬁm&mw'ﬂﬁeﬁ++ammmmmmﬁ
T 78 wre FoTw AR @i fepR (coRee, = o) Rrmm 3 Rwiza war st 7% |
oSl F w1 A cofivrm A R cSRTERESEE manipulate F¥ & T (method)
TR W | 4 P 0% T @ e e @ oM -

FICT IS A N TR (¥0a e 86 R Rewom s 27 QTN CIATSR BT
T | et g | |

- (T (BT (Method definition) : L

- BIGIR (Prototype) Coe e “. .
- (YT TR (Method calling) '

- (YT fBH oSS (Methods return statement)

e SR (Method definition) $ ids (ol (reTes aam Reawy fem ) e f
IS FAR G [FeId 3961 o O SRCR T FHARARCE S omw | mwfiﬁﬁmwﬁﬁ

AccessModifier ReturnType MethodName (Argumentlist)

{
// method body

y . _ o |
@M= 'AccessModifier' eI private, public et protected ReAE ame zW|
‘ReturnType'- @ M ¥ ©f6t 5% (int, char, float, byte), 'MethodName- Rwia
SIRCGFGPAIR AR A 28w @ @ oI A 3% "Argument list' RETR (TS e
WROTTS SIfERE IR | &1 (N9 AfeTe (Method body) veted Retfe adfa ars |
wreas s - ' '
public int add (int n, int m)
{intk=n+m; ) '
return k;

} : _
(T (S (Method definition) Sexfs w2 FoR e AP 1.

&BRA (Prototype) t GNoTEd BB (AT T AT RS | @ e 2ATHIBIZ
mmwﬁzm,ﬁmﬁmﬂ,'ww@m,aﬁﬁwmmmmﬁﬁanﬁi»‘-iw
| mwmammw@imﬁmw%@mwmmcm@mﬁﬁhmmm

G BFTS Wi F31 17 e import GEBESR AR 1<FHB 7 IR o Wik eqw
TACS T | :



553 , certatifite FIRBTIE-

e IR (Method calling) 3 &S SR (WS IR (Method calling) TS FARTS
mmmﬁmmmmmain()mmmwmmﬂmwml
wawm%ummmmwm,wmmmmmmm%a«
S R T (RS T T | (NG < & @l (RATed Y SR 4 N AP (RS AGE
21 T | NG T D GEOTES | TOAR NS G (T G (5) AT TA | GF (WG AW
zrﬁfﬁ‘()-’mmm%wm,cwﬁaﬁmﬁ@wﬁamwﬁsﬁ@aﬁ%mﬁwmm
mwwmm|mm@wmﬁwﬁamwmmmﬂmﬁmﬁmmw'
T Y2 S (VLT IF I AW
> WA (I (TS T 3L
S SRATEHE AN TB WAIOS IR A |
ﬁﬂm(Syntax)swﬁimmmmwmmm%mmwm

MethodName (Actual Argument List);
TSI Y T AT AT IR (G T IR T T 3

ObjectName.MethodName(Actual Argument List);
A s o
student s = new student ( ); // object Declaration

s. Display ( ); // Method calling
w3 :

add test = new ( ); // object declaration
System. out. printin (test. add (40, 42)),// method. calling.
cirea fB1 GOBTTs (Method's return statement) ¢ afs caows I e W3fb 13y
151 BRI T e 15 | (AU FEF A (S AR I return GHOTTE IR T T
return (BBTT JRANIR FANG T § '
return ReturnValue;
o,
return (ReturnValue);
return GOBTIND I FW 3
- CWW CRYITE return OBTND execute TOWR Y MY & (ITHR execution TH T W
88 (&SI contro! SRR T calling (RUTE | O, return TR (TS exit T
Fh] GERT &Y ! : .
- return-43 WY (AW expression A ¢ expression-4d WH calling (VW9
STHTERIG ) return WI9RS T | o =
- CHIW -4 Feturn LE9W (I statement YT 8 execute TH W | (W= .

if(i==0)
return (i)}
*++ i

B9 statemnent o | UW '0! T W4 ++i (NS execute T ® @9 T WO
terminate (¢¥) @R | ’



X--aeSlile Siejiiellar

‘returnmmms ' -

1, ST, (N '@ TG ' 350

»

return 43 S I expression W L W O (TATTR closmg brace (}) R
T R -
return; // amwwc‘mm| A
" = return-a3 expression-43 T csfTE 3 value, To3R 97 3 ‘TW | o
return (i);

return (100); _
~° return-93 expression-9 operator 73T I M, (-
return (x*yY; // x 8 y -3 W% @9 A FAFA return A |
return (x+vy);
return +4x; :
FIO! (AT AL 2 @ cetrens M AT
class Student

{

float Mark1, Mark2, Tutorlal
float Total,GTotal;

float GetMark(float M1, float M2)
¢ , ‘

Mark1=M1;

Mark2= M2;

Total= Mark1+Mark2
return(Total);

void Display()
{

Tutorial=10;

GTotal= =Total+GetMark(35,60);

System.out. prlntln("Tutorall Mark is:"+Tutorial);
System.out.printin("Mark1 is : \t"+Mark1);
System.out.printin("Mark2 is : \t"+Mark2);
System.out.printin("Grand Total is: " +GTotal);
Y

Y

public class ret

{

public static void main(String args[])

{

Student s=new Student();

s.Display();

Y

Y



’58 : cenanfare FUT@W@TQ

1.¢ (9T IR JRAYFR (Advantages of Method) 3

(YT I FAR TTA WS FRG A6 T | (F9H1-
- W(Method)WWWW@‘EQW(AcceSS)Wmmlmw
Corruption 43 FEIRA! Y3R I JW |
- mmmm@mﬁamwwqm@nﬁmmmﬁmmmm
- RN g (Y T |
= AR TS I SEIES T A |
= (T TS TR 8 AL I AL T |
ST T R SRSt WCTE Ot A e 9% s (ST wemienm RSy cenama M e
N OR AT (A A I 1 T THO T G ooy 31996 W |
- mwﬁmwmmm&swmmwmmmm
(IR PJACS A |

.4 SRLMITER (AYE (Overloading Method in Java) s

(T GBS HTHd AT cofie o7 @@ ewged afidy | wet mreTIT T 432
PICT T ARGTD TR 5ol WRGTTS MR foqora 32 7w 43 31 ST (9 g7 391 21
SR ONF (IUT GEREER (Method overloading) 1| WR @ SN (PR (NG IATS T
S GORATe (W€ (Overloadded method) I | (W9T GOREAMGL 1T (I (NACETIAR
mwmﬂﬁ\mewwmmemmmmm.mm e
SORTAC @7 Fw GRS Bi3rom (o ofvast =%

Bureat ¢

int cal (int x, int y);
float cal (float m1, float m2); Overloaded method
int cal (int x);

fafex 513+t wmews TTTR Ia (NS SSREMEL- 97 GIB (e o =g

class over
{ .
int cal(int x,int y)
{

~int z;
Z=X+Yy;
System.out.printin("Using summation Method"),
System.out.printin("Resuit is :"+z);
return O;

)

float cal(float m1, float m2)




FI, NACHB, (LT 8 IHGIIR ' 5@
{

float mark;

mark=ml+m2;
System.out.printin("Using Float Method")A;
System.out.printin("The Mark is:"+mark);
return 0; '

b

int cal(int x) , .
{ ‘ :
System.out.printin("Using Input/Output Method"); -
System.out.printin(x);

return O;

} -
b

public class overloading

{

' public static void main(String args[])

{

over s=new over();
s.cal(37.25f, 50.26f);
s.cal(44);
s.cal(23,10);

¥
¥
avE  GeRTMfRe-« AWAES! (Limitations of method overloading) & 2T

SoRTEIG: AfFR AgiA Muws! T (YT GorTfee SfFum TS @ATITAR (Fu B BRI
@ e (73 | TR @E Wi o o wReTS 512w @ WRetrs AR 9IS (e gagd I
cﬁmea‘ﬁsﬁmwmwmimﬁﬁmﬂ@em afFmm @3 o @IifEs s
aﬁwammmwwmmn

a.4 FTHIIT ¢ eeRTMfe FTGIIT (Constructor and Overloading

Constructor in Java) 3

FTHIIT (Canstructor) ¢ FEBA (Constructor) 4T @3 RTAY (AR (ALT T (T SAES
(TN T O] AR T AR 9 @GR ¢ TR T IIES T | TR §R ey,
TRV FTRIBEI VIR WK 2N 31 S (Field) ovemm &fE® T4 (initial value) &9 303 )
SIRIG! FIT (I ITGIFA A AITIS S IR @IB deafult FTGBT A IR W T
ceRrReetena 5o ot (Default value) At «3fb wares tof w1



»e RS celiafie wReTEE-2

TR AT ANy (Features of constructor method) 3
Wmmmmamwmﬂmw;memmaﬁ
(same) i
- W@am%mm@ma%wmmﬂﬂmu
- Wmamwmwﬁmmmm;wq 93 (PN B BiRe (7R, qww
void 5@ s 73 |
—WWWWWW@NIWWWWWWW
RSFASN (1R P STGIT (S WA TR |
- W@amwimﬁ%wmmmﬁe @mmmmmmm
I FACS A |
memﬁﬁﬁmmmu
TG TSR RFET (Constructor declaration) 2 3vGi3a WWWWFI 3
class ClassName
{ ' '
private members;
protected members;
- public ClassName () ‘

{
// Body
b
}
Tt ¢
class Student
{
long Roll;
String Name; i
float Mark;
public Student() // Constructor Method
c .
V7

" void Display() * // Normal Method:




FH, AAED, YT 8 FIGIIY s8e
o T g1 Vs <9I 9T @ et o 2 ¢ | ﬂ
class Student
{
int Roll;
String Name;
float Mark;
s ‘ public Student() //Constructor Method
{
Roll=96004;
Name="Munny";
Mark=84.75_f;
System.out.printin("Roll is :"+Roll);
System.out.println("Name is :"+Name);
System.out.printin("Mark is "+Mark);
2}
}
public class cons
¢ _
public static void main(String args[])
¢
Student s=new Student();
b
b ' .
SSRNER TR (verloading constructor) 3 (3 ITHIFTT @ATLT WSS R
| TR IO (N WS 97 T0 OIF 3 FAGII < 7 | N TR oF 9FR W @i
B TG T TGS W A AT ORI FTEITS 1 70 | Ry W I 1 6 o
IR THAFS 9B ceianw orat 2= ¢
class Student
{
int Roll;
String Name;
float Mark;
Student(int R, String N, float M) //Argumented Constructor Method




SSY cenafare FmReTTE-

{

Roll=R;

Name=N; -

Mark=M;

b

Student(Student s) //Copy Constructor
{

Roll=s.Roll; //Copy Constructor Define

Name=s.Name;

Mark=s.Mark;

}

void Display()

{

System.out.printin("Roll is :"+Roll);
System.out.printIn("Name is :"+Name);
System.out.printin("Mark is :"+Mark);
b

)

public class copy

{

public static void main(String args[])

{

Student s1=new Student(101,"Tonny",65.23f);
System.out.printin("Record of S1");
sl.Display(); A

System.out.printin(); o
Student s2=new Student(s1); //Copy Constructor
System.out.printin("Record of S2");
s2.Display(); ‘
System.out.printin("Both are same...");

b

y



FI, SRS, (T S FABRI )

9.5 oW cSRTe QAR ¢ TIe Il (instance Variable Hiding
and Garbage Collection) s

TG ST TR (Instance variable hiding) s 5157 RATSY TG @ FICR
SRS [ A TG SRuRemsr ey (initialize) T R 9SSR 9B FICR wATES tof7
T P T W WA 187 T O O (S 0 7w I0d | G oRSTS @ Saceit
aFHfFB=m (Execution) T% T (116 & WATSE FEF MRS (R A W AV T ATETS
mﬁshonagemmlwﬁwmawwmm@ﬁmmmmmw
(SRR 2TT (Hide) I W @92 HCNRR WEGATAIY 41 T | RS finalize () i<s TR
I A e e afewa sty w1 7|

TS IMIF (Garbage collection) 3 tae IR v gD Tnefrn Gl T
NI SRS ST e At TR GRS TR A 9T T O FEF S R T
e+ 7w |

wﬁm«mmmwwmﬁmmmww, a3l e
(SRR "do:de fUfFG” Tuw veafrs wny, » ffG o7 @ (s TEH N I “So:py X |
9 SR @R Wi “so:se BT GO TR Rl @R coRmRe e TR A, @i W
@1 (ST 9% FRee I9TR T IR ORw Gf5R 0 A | R SN (P IR TR A
FAR AL IS P |

ffegera straae e T 41 | @ finalize () [T 8 system FICWE gc () (VT I
FAR TG IS IR 31 < |

1> PP, W, WE 8 FPEWA JRW IW @MW (Java Programs
Relating to Class, Object, Method and Constructor) s
B RO A BFIHOTITE SR TIWIF RTY o RIS NI L T )
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IFTS FIPR (WA (SRITHIT I (R PG oIwa GrAARED cirewg g s &

T P CFITEETTR FAO O |

PEeep) wrom Fm T T -

class ClassName

{

Member Variable Declaration;
- Member Function Definition;

¥ ‘
T P TS CFETR FI0 @Y |

FIT TS PR T gt 3
ClassName ObjectName;

ObjectName = new ClassName ( );
P ARR qUHEFARMPD et T oy

Peed) Tt G G I T e 4/ uﬂ@ﬁﬁﬁﬁ cire 3 ffEffaf (Visibility) @i
AR | TG 8

- QA ARfHS (TR (Accessing public member)

- TR 213TSH (WWR (Accessing private members)

- AR AGFBS (WWIR (Accessing protected member)
(YT JIF IA?

PESD ¥ (method) TR @3 T (TR 43 T Fg 9t (module) TR @6 [fiE

W AT, T 4T A G OB T e W3k fAWB (FIF F TMNATT &) JIZS A |
B (ATTA WYL TATHS (I IEFAAA FAS! SAN T |
(TS IS GFCTH TCFARSTIAR T (MY |
AUTT GIGS GFTT MCTFRRSTE & ¢
- &i3TS6 (Private)
- *1aféi® (Public) 8
- 2GS (Protected) T
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FH, JAES, (VAT 8 INGIFA 30d

Q| IS BoAeT Bree 39 |
PEeaD) Semrmeten 2= 8
- (WS (o (Method definition)
W*’T (Prototype)
- (9T Ffeie (Method calling)
- (TR RO B5T S (Methods return statement\
v (TSR ABHIRT TS B '
- PEe) raven ebBiRA wEce v How ﬁ%m%ﬁor SRS i, qﬁfﬁwﬁ?w
- gRffy T R
51 (WG CORAITR IT N2
-Wﬂn@mfﬁaﬁmmmwmm%%ﬁﬂﬁwwmm%ﬂwf—p{Waﬁm
@m—cﬂfwmwwmmwm e—mmﬁs (Method overloadlng) 0 |
So | TR
peep) wvarEw (Constructor) T @ RO @R @S T @ SRS (TR T O
s W AR Q3R (T i TRITHT &) 79ES =T |
3 | CERTEIER FTRIBA A FH TR IS N2 ‘
Pead) @i FTEHN (AT TRGTES RONA UIR FIOW (I ST UIGS 3 O
FTGBT I T | I ITJBEE CFE@ 9FE AN LT FPGIFI P IJITS T I AT
GORITAINGR FTRITAS I 2 |
MR mwﬁtr :
PeesD) stxras wivaE @Tw aﬁwf@:w&ma&tﬁmwmﬁsm%ﬁm
WmmammeWmﬁmmﬁﬁmml
30 | TG TS &K ¢ Ay .
BESD) <wer1aa fom et | 7t 3
- {7 2t TRGHREAT FTHB
- o =BT |
38 | MM FTEERFy
PEeD @M FIE @3B AN G A SRS TRGTHT ITHB (NWC A SIS Mo
FAZIFA ICA |
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31 SIS FOT REHFTETE S BaaeR S F |

L a9, 72 ST 534 |

R TRATES GG (SRR 9FES T afirn i =)

CEERESER) 2 ™ =T 88T |
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EIRE <5~ e g
Y mcmmmmmammmwn

Q.3.> 7 WY R |

O FICW ABIOT (TR GUFHT I3 2l et foree ey 21 |
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Ness Inheritance and Polymorphism Ob

.0 gt (Introductlon)

SREARZRATS! (Reusability) SRTEE WRGCHS (aife-a3 aasﬁ? aasvmcf <t WINCE
(e fog SRt FTAR (TR (BT AIATR TN O1 A T RAAENE | TS VY AL 6 A6 FH
A1, A A T 2 (AN G @ eteaieret I o | o ot (v 1 M foge, AAfws
aaammamrww,mmmmmmmwwmaﬁm‘91cfrw
WA WRECES (i RO wrel qw@f «% AR o TSt S TR ¢ TURTE
AT T FIOR AARIIRR AfF I I 2T ¢ TS S 93 P fAfSTena R I
T | AW (@ @R SR (AR T (1N F TR 30T O F@HA ILEF ST A (RS
TR T G2 P EER IFACS MRV | A (I B (UF WP FOT S TAR (IS
FTRfAET A T | BMEAGT S EeN O A GFEd P (AS TgA @F 4 LTS F Lol
T T O CF@ ORIST P A FIOMR (T P LR TR FH A FEHRE GG FH A
SRfhT I <O 7| O SIS O P+ wz T MDA Zmafsw ofew wdis om feaizee
FIOE & 3 91 SOl (T T AL S F A | Siacs sfrwafen zor oy foy weEm
4T3 SATECEA foR o w9 | @ efwn foF fof F™ FORET SRTTHE GFR aFLsl T T 27 q]
wﬁmwmzﬁm@mmﬁmﬂa%ﬂaﬁ%m%mmwwmwwwmm|

b.> PR F 8 AR F (Super Class and sub Class) 3

TTRRGA (Inheritance) 3 (1 &fFTw id EFRage @2 A €S FP1 TS weed 3 taf+%;
$EB 0@ WY (FW FPT Cofd FA TW OIS TNRREG (Inheritance) T 1 TNREAGH 2w
T FTR JFRIER (reusability) efiEw IATAEA T W 1 ATS IR (AATTR T 76 8 A
AR AMAIT enalitTd GRE @ SREEeTS! I A |

917 BT (Super class) $ 3FERUG afgam i fewidmgs @ g3 q 9T P 7S AP
Z0fE0 39 W (7 A CT AP FPCS JAR F19 (Super class) I |

12 F (Sub class) 8 ZAERE sife o fowzags @3 3 qFfea F1o S W8] TG
A TP (L F O TW (72 FIICE AR F (sub class) I |

Twread
Class result extends student
) )
sub class super class

Bty @@, A F1, PR FIEW protected ¢ public member T3 (I IR IACS AW
f&g private mMémber ST FACAZ RN FICS AN 7 |



208 . (et AMRBTE- ,
v.y ¥y o™ IR (Single Inheritance, Multi Level
Inheritance and Hierarchical Inheritance) ¢
AR FT G TG PO AN @R A aimﬂﬁfm (e fofare ol e EaefieT efes

S Wﬁw—mﬂmﬁwmo

_ - Fofeoren Zeafecsw (Slngle Inherltance) 1 -
~ WIfFBTeTee TR (Myltilevel Inheritance) |
- TR BRRG (Hierarchical Inheritance) |
et 3TRAG (Single Inheritance) 3 X (I AKX FH (I QBTG (@ T (A 4T
a1 Gl 2afEy 3R @, S @13 efFs B 3R (Single Inheritance) ¥ ¥ |
GFH AR BT ©IZEF TR F91 91 ¥ | T TR -3 79 o @3 T R 793

%

Super Class
Sub Class
F=H (Syntax) ¢
class A
{ i B
:-// class body )
b ,
class B extends A
{

M / / class body

b
- oo SReRfATET elfer AR B WA @I (T %Es

ciass Student -

{.

int Roll;

String Name=new String();

b : _
class Result éxtends Student //In‘heriting Student Class
{ -

float Mark;

void GetData()

{

Roil=56006;

Name="Sumaiya";
- Mark=70.75f;

} . .



SRR e , 0¢
void Display() ‘
{

System.out.printin(" Roll is :"+Roll);
System.out.printin(" Name is :"+Name);
‘System.out.printin(" Mark is :"+Mark);

b

b

class inherit

{

public static void main(String args[])

{ .
Result R=new Result();
R.GetData();
R.Display();

b

b

TifFreren TTREGR (Multilevel Inheritance) 3 97 (@19 7R FHT 9947 (FIF FAR B
AR F (AT T I G3IET 48] 302 301, vi7 (1R efmimes NS eeee 3wafE= (Multilevel
Inheritance) 3& 27 | NFGTeTee ARG AfFam 79- fow @ TG 7 291 ¢

' ' [ Super Class !

v

I Super Class !

\L Intermediate Super Class
l Super Class |

v

-

L Sub Class |
foa s mfSreea T
PR (Syntax) ¢

class A

{

E / / Class body

b
class B extends A

{

// class body

class C extends B

¥

¥

“\ \-class body



oY ~ ceanfaie aleeTIE-3
WfBrerces BRCRE afgm aaze v fy @3l cenaw ot == ¢

class Student

{

int Roll; _

String Name=new String();
void GetData()

{

Roll=96002;
Name="Tahsin";
b

void Display()

{

SYstem.out.printIn(" Inside Student Class");
System.out.printin(" Roll is :"+Roll);

System.out.println(" Nam:= = :"+Name);
b

b

class Exam extends Student  //Inheriting Student Class
{

float Mark;

void. GetData()

{ |

Mark=80.75f;

} ‘

void Display()

{

System.out.printin(" Inside Exam Class");
System.out.printin(" Mark is :"+Mark);

} N
b

class Result extends Exam
{ .
Student S=new Student();
Exam E=new Exam();
void GetData()

{ .
S.GetData();
E.GetData();
} .
void Display()
{

q 1
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S.Display();
E.Display();

}

}

class multi

{

public static void main(String args[])

{

Result R=new Result();

R.GetData();

R.Display(); -

b

} .

AT &TRRAGA (Hierarchical Inheritance) & 73 @3 1@ AR F 2CS 93 A

STSIfE A FIT 15 I T, I (1R LT YRR SARREH (Hierarchical Inheritance)
3T = | ooy R 3N -9a 33 5 ¢ i o == ¢

super. class

v

sub class sub class sub class

.1sub class sub class

%R (Syntax) ¢ -,

class A

class D extends C

{
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forca) TR SACRRH eiferal BT G T (AT T 7 8

class Student

{

int Roll;

String Name=new String();
void GetName()

{

Name="Tahsin";
System.out.printin(" Name is :"+Name);
}

Yo

class Academic extends Student

{

int Roli;

Void GetRoll()

{

Roll=96002;

System.out.printin(" Roll is :"+Roll);

} .
} ;
class Result extends Student

{

float Mark;

void GetMark()

{

Mark=80.25f; .
System.out.printin("Mark is : +" Mark);
}

}

class hierarchical

{
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=

TG Aferafrem : _ 0%

public static void main(String args[])

{ .

Academic A=new Academic();

A.GetRoll();

Student S=new Student(); ’ .
S.GetName();

Result R=new Result();

R.GetMark();

b

} ,
Resuit R=new Result();

R.GetData();
R.Display();
b

b

i
b.© B! e SeRfTey (v (Overridden Method in Java) s

(P YT A% oM PP 932 AL-F0T {HreR KT A BT AR FH-93 (e sorfire
(T (Overridden method) 371 | Ww @3 wEifee (Correspondin) #R-M-93 (RYeics
SOTIRfS: (WX (Overriding method) I | ITF@ TP WA (T T PR wUH QY@
G FIoT (MR invoke T | ST AR SARA AR FA invoke TW T | AR FPICE ITZRG 3@
AR-FJH mwmammmmﬁaemmm-mmmlmamm
(I9C-43 implementation 31 body FR-FMI-93 oAt TR T TR F-9T (AL HIT B @
Override 31 31 | " '

8 Overridden Method ez 33 Qo e (I 7 T2 3

class SuperClass

{

int n;

SuperClass()

{

n++;

b

public void GetData()

{

System.out.printin("It is SuperClass"); -
System.out.printin("n= “+n);
b

b

class SubClass extends SuperClass

{ .
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intn;

SubcClass()

{

n++;

¥

public void GetData()

{

System.out.printin("It is SubClass”);
System.out.println("n= “+n);

)

¥

public class overr

¢ | ‘
public static void main(String args[])
{ A

SuberClas_s sp=new SubClass();
sp.GetData(); '
SubClass sb=new SubCIass();ﬁ
sb.GetData();

}

¥

| GRATEA (IATEH (A1) (Features of Overridden method) 3

- @A @3B method @3 W €32 argument-&3 R, %Rm 8 & IW T parent A
superclass 43 corresponding method 93 WS T O © 28 overriden method |

- . afeft parent «class €3 method (< <3 Subclass“ Q@ IR W@ Qverride #1 3 e
(B 96 class @ 9F2 signature @3 ‘»13% method W'ﬂ Vo

- Overriden m‘e'thod, @3 return type ST SEHH S T M (7 overfide FACR |

- Overriden method él?.l' access modifier ¥4 more private S AR Ty wiefie
Superclass 93 19 method I public 28 1T Subclass 4 QT I protected WA
private 21 friendly 341 I 1 | ) V
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v.8 TONW TRAME Im bR sfemafey (Dynamic Runtime
Polymorphism in Java) 3 _ ,

vrimﬁ-:asm URT sifeirfrem were stferaafeey @2 @R qS e wrw ‘Poly’ @z

‘morphism’ TF ‘78’ Q3R Tl = ey "Polymorphism’ *=f5 sifye zrarg | oA Aferrafres

Waﬂ%‘f aﬁe@%mﬁmaﬁm@a(mﬂm)@%wmwwmaﬁcﬂ‘s&—:’ :

mwﬁ@mmmawmm@mm%ﬁémm;amﬁaﬁammmm

waﬁmﬂw%ﬁwmaWW@mmﬁmﬁa%ﬁm@mcwwsam’a

7 T frdz 3R | “
ﬁqaﬁmqamm#ﬁwﬁrmﬁw%@m@wm—

Shape
2 : Draw ()
l -
l [ 1
ectangle Circle riangle
Draw () Draw ()
fo@ 5 siferrafrers (Polymorphism)

Tt ﬁﬂrﬁ? TR FICT 1 I @, 'shape’ FAR I ‘Draw’ 9FB @T Wy | TSI,
‘Rectangle’, ‘Circle’ @3 Triangle’ 4 o7 317 3167 @ ‘Draw' @ash wltR | MR FoE w@w
TR afefs S Draw’ wewte erare g foy fegena fowizn (Define) a1 wmg |
TSI 'Rectangle' FIOR w3 oo I Rectangle draw %@, 'Circle’ ™ ‘Draw’
TS T A Circle draw ZT ¥3g Triangle $51 ‘.Draw' SIACEHS e BACE Triangle draw
T4 | @f5E stferrfrey | V

Rhleai il Sl e, — (Array) a1 cs89 (Vector) oft 30 Twaren waras wie
CTSLTE S 9% 936 T (Element) Rea TR 1. | “Hferafirem afermr UEi o
A 7o @3 m,m@mm‘ellipée draw’ 33T 513t (enalie 4 cafsl ARAEN Face TTA |
S IR A (TP 9B Nod Boiw crey (Add)mmumawmw%wﬁmwﬁwm
TAEE WRTIDE  cenarfiy aa ¥ (Aafe w3 s S (PR, (AR (IZABAH @
THIREANS T 77 S Bxe 20z | 00 @BAF (robust) TrEBemR TSNS @ AT
R FLATE | | ‘



W L canafae TGS

v.¢ SIS SRS #17 (Abstract Class in Java) 8

o @ I @ A qFeE A @ (Abstract method) WE W FEAG AW IR
WAHS FOTE ARG IR SR SIE WIRP P (Abstract class) I SRS PR T S
xo1- T TS (Hierarchy) 93 appropriate 7R #™ ZTHIR ¥4 | RE FEGTE real
world SRTEETE sjdfrrena eairer way e =1 |

I 2D Shape i ' |BD shapel

V. \4 \ \4
[@uare Circle ] II rianglel [7be J [Sphﬁ] lelinderJ
fom ¢ 1 TARAER (STFGS F)

Boraa foaf® = IA O AR (3, ‘Shape’ ‘2D Shape’ 93 '3D Shape' itb‘ﬂfﬁ PG
TTH (W €@ ‘2D Shape’ R '3D Shape' draw IS TR O fAreNa e T TR =,
. 1% ‘Shape' '2D Shape @2 '3D Shape' FFGT Q8 F5 (Abstract class) | SR
'Square' 'Circle’ 'Triangle' fasq 'Cube’ 'Sphere' @ 'Cylinder’ FAGT Concrete class | F134
QGTE AAZR B (T GATE WIACEF Draw 391 TR Of Ffrena e «AweR | (T 73 PO T4
wATEs TTE ol T SNeW I SIANCE TG0 FA (Concrete class) I

WG (NATTR (T A /E [ | SRS et fe w e -

abstract ReturnType Method Name ();
B
abstract void shape ();

Wm@ﬁ%mamwmmmmwwﬁmmmewﬁ%
T TR IS T | e, fEARTE FT o TG WRAGH (T T IS T | WY, abstract
Hor @ @ FIR FH IR TR (NLE R RO (O FMS W IR WIAGH @9 JH I
(TR T TS G 39 3 A W | g UGS R FIOT GG G (T 2 8

abstract class Student

{

public int Roll;

public String Name;

abstract void GetData ( );

=

class Result extends Student
{

float Mark;

void GetData( )

{



wwe! I 3 AT
et femar a3 faa ==

Roll=96008;
Name = “Mahfuz”;
Mark=80.25f;

void Display( )
{ . '
System.out.println(“RoH is” +Roll);
System.out.println(“Name is” +Name);
System.out.print|n(“Mark is” +Mark);
} L

¥ .

class AbstractExample

{ .

public static void main(String args(])
{

Result R=new Result( );

R.GetData ();

R.Display( );

b

¥

| VA.&W@‘GW (final Keyword)

Tz (final) FGAC ST FHOID
eqel ol 30 «ff o PR AfREH T AW A | AR
mﬂwﬁlrﬂiwﬁﬁ@mﬂvaﬁaammwaﬁm
@ @3B IO final I T 4T3 IR exten

final ReturnType VariableName = Value;

final void gravity = 9.8;

PR ACHTAEI CFL T@Y (T,
iz (final) SRTSCIA FRICTH CSfTae S{fZASH A A |
-W(final)m%mwmﬁ?@wm |
- iz (final) (NATTE I GRAIRE (Override) T IMI A

v.a ZNEROGN e dAfrwew JRE IW AN (Programs Using

Inheritance & Polymorphism)

[@wwwmﬁﬁmmcmmm//

WY

cofrmaTE W P I | R final (SRTRE qFIA
final ATER a6 Afaes 2T
cofefr T WIGT | TS e
d 1 T A | S P @I
w31 Bi3roR +rd ‘final’ FeAC IR F1 2 | FIRAE
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) ooy
B2 o 7 arres |
31 PR FT € AR FI ST 07

TR

9|

81

¢

Y.

&Y

b

WW(SUperclass)smmﬁmmaasma?ﬁwmﬁ
WWmemmwmﬂwm(Superclass)?ltc‘fl '

AR P (Sub class) 8 TSR afewm opd fewizegs 4% 91 g T TS Ay -
Wmmmmﬁﬁwﬁimmm(subdass)?ml

BIOR ARG T e ¢ & Bs
qmmemmmwazammmcﬁm%ﬁmmmm
AT JoT fom et o1t 21 21 8

mmwaﬁamsﬁmmzm-mﬁﬁr@ﬁmmm W AR FI-97 @S
SSRIMITH (@IS (Overridden method) 31 | W7 @7 FEEfse (Correspondin) sR-z1-9z
AT goraRfe: @ (Overriding method) 3t |

SIS . - | .

W @ POr 97 T Q@R W s (Abstract method) ¥r& werat FpifS ofe

: WWWWW%WWW (Abstract class) 9t |

FIRAA (final) Shears iy
PReaD) w2 (final) POUE A1 FAGTS cofmameer A orer w1 | e final csfataate
ammﬂmﬁquwmaﬁ?wmﬂﬁaﬁwmm



BT stferwrafre . e _
»1 TR IR A H Dy
oD Tafcs efemam W Fom emerar (reusability) fes Tarmm wa1 70 ars
mcmmmwemmwmﬁcwmcﬂwjemmﬂmqﬁzmx
Jefwe s |
1 TSR TR 93 3% fia e I T o |

CEET=E v+ = e av
w} | TARRRIW ITRRAEH 97 3obaz Fawi0 o |

) b2 7 S 9i
® | ﬁtﬁmﬁﬂewﬁtﬂmmmmmmn

CEERranE b2 . SR 524 |
81 CORMRATET (AT AFBRTIR g 34 |

EEEEEED v o = e vea
¢ SRR s efF e

R v & = s ag
Y| TARRR SIS B € IS F AN I |

CEERSER) v.¢ 7 SRT 989 |
A1 e sfewrmER cwon Reasy R # &

R & = e av

B 7oy araren ¢

31 IR FPT 6 TR N I I 3 ety one |
CLERERE] 7.2 TR e 91 RS wen gy |

X1 BT IR A3 R B WT celem e |
Rl .2 = R a1 R St 58 |

0| TAERRFIM TR A qw b et T e 7 )
IRl v 2 7 ke @1 i Sl 5 |

- 81 SSRRTET (T TR I 9F B e o |

el b . ST 534 |

¢ SIITHS FH JIIA AR G A o |
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Packages and Interfaces 05

p o4
&0

046090090

P4

®.

*
g

5.0 €l (Introduction) s -

TTSME O AW 2R TG R Tl FOR TN @ ArewE ofe ¢
Executable code & (¥ 71 (M FOT TWEe 205 T 1 FIOW fown e et SHHRTE @
m%m;m@mammmﬁfwmmackage) @3 four 2k 21 | reeen wx
WAAFO! WAL HBr g (Folder) @3 we | wrel (epames Set of package fr=
Organizewm:mmmmmﬁ%amwﬁmtmwmmﬁm
wwﬁﬁmﬁwﬁﬁﬁ%wﬁwmxmmcﬁmwawmﬁwzm
W%eﬁmaﬁwmﬁm(lnterface) uﬁmmﬂmmwm|
memmeﬁﬁwmwa«wmawﬁﬁzﬂmﬁm%&m
99

3.5 PR IPR “Fiarem st (Define Package‘with Syntax) 3

IT® (Package) 3 “F& (Package) 2 *7~m AR TOLTN I 8 IBRTEOR T |
marcmmmcmwmeﬁmmwmmgamzewmcmcmwmzaamm
menmwﬁNvaﬁﬁmﬁmﬁﬁmwmmml

=% (Syntax) & “ies (Package) fEama Itz TS 21~

package PackageName; .
9T “package’ T F @AY @k ‘PackageName' z FTEH IYT ATE ITER AW
Wmaﬁmiw%wm,wmmmmm%ﬁmmmmmmm
AT 2T MM | SR N (6 Q0T TH 57 |
Bzt 3
package mypackage;
- package bird; Tepfs |
MNHEA APRCEW (Classification of Package) § WO ¥R @R oNirew (Package)
AL A 7Y | T 3 -
~ ©TS! FT5% *1M@® (Java System Package) 8
- TTwIA fePIZS “ANwe (User Defined Package)



i<

T @ TR 1 04
wret S5 *ew (Java system package) ¢
Gror F5-3 FEGET (F A ANCRCE T REAONI FENA] AME STAIS TSl A0 2J0ee -
(Java system package) a1 | @rel FT6T AIte® (Java system package) T SR<5T fi/fA++

aﬁmmﬂﬂ?w'WWWﬁtﬁmmﬁﬁiﬂﬁm@WW‘

‘ ‘ Wﬁm *mzwt

java. lang ‘ java. awt java. math

java. io java. net java. rmi

java. utitl java. swing java. security
java. applet java. beans java. text Tonfw | ‘

(T (AT TTOR fHEET 2ITFS A1 IO (I (NAGCF IR UG & ‘import’ Go5erd

'mm’@:mw%mmmaﬁ@mﬁmvﬁmm'mau)mancefmmtam

import CBBTIS TR T (TR “IPETE 91 0 (AR (T (I YA TR TS Ao o9
sfo @ mmemmwmwm:mﬁﬁn ﬁmmwwrﬁm-
import java.*;
wmﬁfﬁﬂm Iang 93 ‘Math' FICR @ (FW (AT amwcﬁ‘cﬁm
~ import java.lang.Math.*; } _

o TwiRe ~ew (User defined package) $ TZTE HRASITS ARSI Sweey LA
wmaﬁwmmmw%wwqmvmﬁwwmm
(User Defined Package) It |

0™ (Syntax) ¢ 30uR Boizs syes tofig TG 2o-

package PackageName;
Twrgad '
package mypackage;
T @@,
Rt siated 1w (PaékageNéme)vCFPIW CFLE (Z0 TS THA ALY IACS T | QTS

. P IO AN @ AR 1T 9 T W Conflict Tof1 I A1

A28}k SKejiRlz)

aﬁww%aﬂmﬁmmmlmﬁmaﬁwﬁm
AIBCS A |
package Pack;
. public class PackExample
A
int Roll; ‘ , .
String Name; (i
float Mark; ‘ |



WY

cenanfire, FRSTES-

public void GetData()

{ .

- Roll=96002;
Name="Nju_nny";
Mark=85.75f;

T
public void Display()
{

System.out.printin("Roll is : "+Roll);
System.out.printin("Name is : "+Name);
System.ou;.println("Mark_ris : "+Mark);
}’.

e

b

oIS vfmw conaiT IR TR T TR @ fraBfve PackExample A S
am@mmm@cmﬁﬁmmmncmmﬁwmﬁmmmﬁm
mwwmaic&wﬁeﬁaﬁmmwmn

import Packs.PackExample;

class PackUse

{

public static void main(String args(])
( _ .

PackExample P=new PackExample();
P.GetData();

p.Display();

b

¥

] ». R ATICFSR Wm AraeRet (Necessnty of Package Declaration) 3

TSR TITH classETANE organize SIEMW (G (WO folder 43 fowa Afewa a1 TW
@ faff2 class fileft qw& (TS 7T 27 7

ANEES ATGT S T AF T | strategical FRC v same WIGM class 932
folder @ M1 T A | packagemﬂmmaimcmqf@cmﬁﬁl
Package 43 {67 class (T2 W1 default access modifier 43 4T TS A |
Package name @3 WYX class identify 31 A€ | '



2

ﬁ}msﬁw : Y

.0 Sy @R Arem W (ﬁescﬂbe thé Functlon of leferent‘

‘Packages)s

WW@WM@WWWWWWMIWW
TS TGN T ZeT-

WS (Java. applet) $ SIS THREE WIRHEE (¥ SIS IS TGS T |
SIS (Applet) AT UL EOSTT TR
init() '
start()
stop () ¥
destroy () 2onw | R
qef7e® (Java. awt) $ AWT TITH 21 Abstract Windowing Toolkit. AWT *IIER (SS4

GUI (Graphical User Interface) e AT FH 8 THREPE s | 4TS & v8fo

P8 >sﬁmm:mmmmﬂ1mﬁ:w—'

Java. awt. color

Java. awt. font

Java. awt. event

Java. awt. image 3oifw 1., By T e

LR

= (dava. beans) ¢ Tre! fa= W mﬁ% wﬁmﬂa W% T fafey ﬂﬁmm 91?°W;

m%minmw:NWWWWWWWW%WWWW%MWWW
mlmﬁwﬂamﬁmsvﬁﬁwmlwmm%@wmww- '

Bean Descriptor

Encoder

Event handler

Expression ®

Introspector w57 |

IR (Java. swing) 3 AWT 93 ARFSIE T2 F91 I3 &S *_(13\ a3 @vrﬁa | *_(13\ ARTS

T2 @R R R fAwm e @ @w- Lightweight component 8 Pluggable look & feel
TSl 2L @ >sqﬁ‘3me a&ﬁﬁmm|mﬂxﬁs§swmg ﬂmwm—

Javax. swing. border .

Javax. swing. event 1 e e v . '
Javax. swing. preview o

Javax. swing. text:.

Javax. swing. tree ZopfA |



Q30 cenanfae SRGTIG-2

».8 IR [IF6E (Structure of Package) 8
ITRTER Wy e FT @ TRRTEIIR ey TR, SRUers, wwi‘mﬁwmﬁﬁﬁ?ﬂﬁ
FBROTR s 4TS | GFB IR T TRRE @F A G A7 S AT AR | ey et
OB “IIE java.lang 9T TARIEEIE BIFERH I LA |

boelean‘ I

! o
; chzrya:er J] . |
I

Java

lang

Math ' ]

lang

g

I abs() l I sin() _l [ cos() |

[pow0 ] [an0 ]

».¢ P ETR ¥BEH (Interface with Syntax) ¢

ﬁmmmmwmwmmwﬁwmaw cmmmvntnmlﬁawm
mrﬁmmmwemﬁaﬁlm THRTE ATTS IGTAR (WA AR T
fﬁmqu‘wr—uazaﬁmwﬁrmmmmmmﬂmmm mmmmaﬁ@
1fare 2 s | ,
FeEH (Syntax) xﬁramﬁwmmwmqwﬁﬁs
. interface InterfaceName ; .

{
// Member Variable

// Member Function

.}
Twrzadt ¢ «
-interface Student
{
static final int Roll=8404; //static final member
final static String Name= "Mitali”; //static final member
void Display( ); //interface method decleration

g



| : _ AT @ BRI ' QD
».b THIRTFT IR AfeFt (Interface Implementation) 3

. TDRCTA (Interface) 9 VMW SHS B TS N[ (Real world problem) i, w1
T | FPUE “éxtends’ W IBREFAE ‘implements' I 701 93 I oYNIG WIB FPIES
extends TS 1A g @M FP1 WIS THrEETS implements 90 1 |

Wmmmmﬂmﬁaﬁ—rﬁmaemwmwiﬁ«wmwwl
ERgiain TR FG 2o~

class SubclassName implements InterfaceName

{

// Sub class's Variable Declaration
// Sub class's Method Definition
// Interface's Method Definition

} . . . ‘- . o - BN

AT class @ implements 736 @rel Fears, SubClassName Ffews 1 FioR T a3e

InterfaceName *t¥ (TIfe (*1 THREER w1 | THRET ATETER AR FIOT TR Fore
s . wietmete afapr e o ceftaeTete camen s (TR FIIRGTAT AT AT |
mmrﬁmwmwmﬁmmwmmmmww@ammﬁmmm
T TR W | ey Thrcet afem et @Ff W cermﬂmwo

interface Student '

{ .
static final int Roll=8404; //static final member
static final'String Name="Mitali"; //static final member
void Display( ); //Interface method decleared
) o .
class Result implements Student _
{
public float Mark; :
public void Display() //Interface method defined
{ o
System.out.printin("Roll is : "+Roll);
System.out.printin("Name is "+Name);
} B
public void GetMark() //own method defined

{
Mark=65.45f;

3 .
public void ShowMark() //own method defined

System.out.println(':'Mark is :"+Mark);



S ceTfe MreeTe. g

> . R -
} ¥

public class interf

{ Lot
public static void ma’in(String args[])
{ .

Result R=new Result();
R.Display();
R.GetMark();
R.ShowMark();

™ 92 TR 1T 43 3 Sreed THREET AR w2 T BT OILT NG 2By (Multiple
interface) 371 | %o Toreest g Ul AR FT @O AR ‘implements’ 9 eaEa L]
mmmaazmmmwﬁww S ,
B (Syntax)
interface student
Rt
// interface member and methods

b

interface exam

{

// interface variable or methods
3 .
class result implements student, exam // Wf%oe 3orEgy .

{0
‘ }
Mwﬁwmmmmeﬁcmmmp

interface Student

{ .
String Name="Tonny"; //static final member

3

‘interface Exam

{ - D

int Roll=96004; ' //static final member

void Display( );  ‘ //Interface method decleared

b



ATCFE 3 TTRCTA L)

‘#ass Result implements Studént, Exam

¢ e .

public float Mark;

public void Display() //Interface method defined
{ .

System.ouig.println("RoI"l_’%‘is: : "+Roll);
Systém.out.println("Name is :"+Name);
) ,
public void GetMark() //own method defined
{ - '
Mark = 87.5f;
} S N
~ public void ‘ShpwMark() //own method defined
System.out.printin("Mark is "+Mark);
)
Y ,
public class mulinterf
R S '
_+ public static void main(String args(])
{ i .
Result R=new Result(); : : ‘
-7 "RiDisplay(); - //Calling interface Method |
~ R.GetMark(); o //Calling Derived Class Method
R.ShowMark(); - //Calling Derived Class Method
}
)

b AT 8 WWW @ (Programs using package and
interface) H
5% ST 2 BFRTOTAIES 4 RIS G2l T TATE 1]

P"Li



8

g SRGtEE-]

'Wﬁﬁrﬂﬁib‘.

B = 7efere e ¢

o |

R

9|

81

¢l

Y

PR

i

L X

PIFS IS J QART?
-Wﬁmmweﬁmﬂamnmwﬁmﬁﬁ a7 75 4w wm
AR AfIACE AT FSIGTE FT 8 THRCTPH GICA (AN A1 W, W& (F (I (AT
3 HICHT IR I IW | TS| (AT 2 RIS JIZE I T, IW-(F) ool s
e | () TTOR foTRS ATes |
Built-in package om1 &t 37
- TSl (AT JIRS Built-in package ST Iﬁ— java. lang, Java |o, java. util,
java. applet, java. awt @3¢ java. net.
User-defined package (R *%fS Ji?
PRwa]) wre! s User-defined package 0Sft 3@ & package FIGANER T & ~IIITEA
a1 fite g, wegera cifcarew fats =1 WNW‘NHTW%W@WWMWW ’
GBI FPT CAMRAR =T A |
AR FOT € WEOR I A
PP a3l For foor o waf Frts fowiza Fams 3R FH1 9R @ FOR fBor 3R
FrIE feRa T T SIF WTOR FIH AT |
Nested package &?
- 4B TIST AR T G I GG N0 261 =41 T 4 uﬂﬁ"hﬂ?@ Package 93 W
AT @ A GBI AT IS 7B Nested package I |
mﬁﬂﬁﬁz ' ,
BReaD) wrel fw 2o @l ebemm TS W RfSy ey sReaRREs ww e v
mmmwmmwaﬁamm@mwmmﬁwmmmwmlw
faw1 @ »qft F01 ¢ vo ToRTET IR |
Brarar ITFFH PR TSI AT (Y |
Trgarary g swing e za-
" Javax. swing. border

Javax. swing. event

Javax. swing. preview

Javax. swing. text

Javax. swing. tree 3o7f# |

| TBREH IS B WA @7 3%y A

o) TORTET 2 «F RO R BT A0S FOGE (SRR QR (NATEA (AR ACE |
TORTFTT (TR (OIS 70T ¢ FBIT &7 | TSR THRCT IAGTS GIOTHR CAENA
AR W AR I3 e 7@ W3 ITHRCE AfTCS R FIMGTAR (I (TR 4TS, I FIOX
et faifas adfa s |

Ao THRTE ICT 2
-nﬁaﬁmmﬁmﬂmﬁmwmwummmﬁﬁmm
(Multiple interface) I | WHoa IDRFT IVIWEA (FW@ AR P QR AREA
‘implements’ F ST 7 THRIFAGTENR W Q2 THRCTIASER T I s 771 | '

-



QR-X-BHIRN L SjiiEtiE)

TS @ THRCE ' Lo

o | TTER fTHRS “AITFe FICF IN? -

mﬁm@wdﬂommwwmaﬁwwmmw
e FCE S (13 I Rou fewRs s (User Defined Package) ¢!

33 | TS et TS IS F T2
-W%-ﬁmwmwmmmmmwm
sae (Java system package) I | el BBw eneee (Java system package) T
B! 51/ + 43 (TR TIRER TS |

33 | TORTE AV FIG AN |
PEsD) TSt o T T

class SubclassName implements InterfaceName

{

// Sub class's Variable Declaration
// Sub class's Method Definition
// Interface's Method Definition

b
mfwe g
Y Wmeﬁm‘nmaﬁm|
M\faaaw" 789 |
QVWW O]
CEEEa) > TR @
9| mwﬁm«mﬁmmmmﬁmwu
bwwwﬁiﬁml

CEl » ¢ ~ T

q) ﬂﬁﬂﬁWMsyntale
a.qaamml

B e aeped ¢

Y wﬁcmﬁwﬁmm’nmwfiwn

CEEEER > ™) TR 88T |
21 ﬁwwwmmmmw|

EEEEEE 5 ™ TR 8E |
o WG BowECE ofdF e 3T W

) » 2 ™ ST

15 C RS C RO C RO L




*oeoee

Y0.0 §f¥™T (Introduction) s

a@maﬁ%m%wmz ﬁﬁwm (Ts=- @imw 5¢, SECTIE b, BarstE XP,
BRTETE 7, SECSEAnG, Tonfv) WeEIHe (Multitasking) w=m=fbe fresw o s | B
ARG b eteme Y9 My I BIF 1 ™ B T | AT BT WAEfe, Hrsy
Wcm-ammmwﬁ%ﬁwﬁm«m,%wm%ﬁ:mm#
FebwetTs v g am@ﬁmﬁéﬁwmm‘,mﬂﬁ%ﬁ:mw
Wﬁw:wwmﬁaﬁﬁmmﬂWﬂaﬂﬁcﬁmﬁWWmﬁﬁ
T B (Multithreading) Tw s | TEBEfE afore qa? e 9} Fber eas
efm(m-cmm)wwml W—W@maﬁm%&%mwm\ww
awwﬁmwlvﬁmﬁammmwﬁwﬁwﬁmmﬂw&wﬁﬁmmm
aam%gmﬁmwcmmwm,mammaﬁm@aﬁ

ﬁﬁmawﬁ?ﬁm(m—cﬁrﬁm)vfﬁmﬂwwmy

0.5 PR MBwe i (Multithread Prograﬁirfﬁiha, with
Syntax) s ‘ R

QT (Thread) 3 93 T 93 7MY Fas 375 IR AfFIE @ (Thread) ac ) cwei-
fafSa cormca s o, CNIAGANE GFTTG STowiTS; 3521, 8 R % w1, 43 fonf wrm R sty
GF M T AR TR (@ | mmwmmmmmmawwmmmﬁmﬁcmwﬁ?
T (T AT @ ©F oot (Qres canary (Single threaded program) 3w | main O s
ﬁﬁﬁcmﬁmmcmmwww GFH cmmgﬂmamwaﬁ
TS 2 1 BT (T ceiatc e @@ W TR Rl (Control flow) A |

T Fows 3T o cawn femecen s T | T 5

- Java. lang. Thread FA |
- Java. lanc_j. object Q[ UE ]

—wm@mmﬁmuvmm



» BT canafie o 229
b Cﬁmﬁ{‘(Multithread Programming) $ I3 (@ (e 9PT IAW GF AL
Gifes (o Al (active) T ©F O MBrEw (et (Multithread programming) et
TR efram cry g awfwmmmmsam (ST qI4T JTHT Ct
ﬁrmmm:mcmw%m’me aamcﬁzﬁwﬁsmaﬂwwm
CBOT e zw, Wl wRe 99 AR CHBRTMR 3717 STviifire 20 | wTq e
mwmm%ﬁﬁmwﬁﬂmmmﬁwwmmmﬁqaww
(AR 7S fou A 7 ) '

Main Method
Module
(Main Thread)

RN

<~ <

Thread A Thread B Thread C
) —>

=% (Syntax) 3 3= run () 2% T="T =0E @o TeTTE T | run () cuere? (e
o waEy @ | o R TR 2T I v ww ew camwn e e e
W R @R @ @ sy e g }RIED = (Cal) T A | @rw urers s
mw%wz%@mawm @= TE(T TR AU TS TRET Ty @3 55 (Syntax)

Fim-

' public void run ()

{
// body of the thread

30.% AR (IRWTE TG51He ¢ e Cﬁw‘lﬁﬁﬁa G W ’nﬂw (Difference
‘between Process Based and Tread Based Mulytivtasking) H
m@maﬁmaﬁwaﬁwm(task)wwmmma
(Multitasking) Tt | Tyracrs 188 it 7R 40T MBI vy | 3at 3

= ¥ (AR WFBBIR (Process based multitasking) @
- &% RIWC NBBIRR (Thread based multitasking)



Wy
afme @ tia‘?r wfs, A

aﬁmaﬁmwf‘—ﬁf‘awfmf‘ﬂ
ﬁm(m)wwaﬁw@m@m
TfFBIFEe T |

ceimﬁ! FTRGTTGI-
Wu@‘g@ ammmmﬁgﬂﬂwﬁmﬁmﬁwm@iﬁ@
srﬁ%ﬁ: e@@@i@nﬁmﬁ; orgfed A1k SR T -

IS (W) T A ofaaite @ @?{ﬁ@
wfFofs @

| TRt ¢ QIR FANCH aﬁm Ms-word @ ¥
,Wmm,ﬁmcﬁmmm|

T ¢
(I TFTAB TS I, TFOTO 12T T4 |

G323 AT @3 AN Ms-word 9 '

AT AEOTS (@I TR 9I0 (IE-9F
wdfy 336 @ PfTE (Scheduler) TET
| fereIa a3Fs TS A |

Ik skl Ia p— R

aéﬁgi@ﬁ%mqammﬁmmm
A |

aﬂmmmwﬁ%ﬁwaw@ﬁ
_@SRTRE (Overhead) &&= |

aﬂmm@mwﬁﬁ% Afoq T |

N GOLTE (Overhead) TS ¥ |

a omfers @ e Brs  (task) T
ACPPTLRR 4F A< SHTCE ¢ (Address
space) &@ER W |1 © -

Q FFRETS ATPPTIR €32 (same) ST C“'*m
(Address space) T I |

@ omEfeTs ATPETERA RS (EEre! 93
TR GRS |

IWWWWWWWW|

@T (A3TG WO AEeTS AT

WWWcmmc@wm%ﬁ%
wﬁmwmm—ﬂnaw%%m—'caw
fragnd= fZrne 1% IR

| MfBTes WFSeIERR mﬁﬁmﬁwcﬁéﬁ
| farTe T 0D

AT (A3TT  WFDOIEL SESTS WEEH 513 |
(Idle time) e |

@S @3Ts TFHoIER WWWWW

\W@ﬁwmn

| et cezers wfFo e *rafS STTRES g s T | | s s OB e orgs A |

oo (B8 TmmITR @ FoW R[{EY @UETR (Several Methods or

Thread Class with State Diagram) 3

e G50 (Thread state) $ (¥1% T (QTTR CF ([ IS LA (60 (state) TE I T

HOIYR TR
- zf (Born) G55
- @&f% (Ready) (6%
- A (Running) G5B
- e (Waiting) 6%



TS cenanfie ' 4 0
Wa
class MyThread extends Thread

{

public void run( )

{

for (int i=1; i<=5; i=i+2)
System.out.println("lnside Thread A");

b

b _
class ExampleThread - // Main Thread
{ | |

public static void main(String args[])

¢

MyThread Th=new MyThread();
System.out.’println(" Starting MyThread");

Th.start( ); // Calls run( ) Method
System.out.println("Exit'from Main Thread");

b

}

‘ST (AT Thread’ FFTF extend T ‘Mythread' 1t @263 1 fowizn A TAR | I
afers run() T feTTew w31 zrwy |

implement *1%f$ ¢ 93 *f&fete Runable RN IR IR 9 o7 oo v

mrun()mﬂwﬁ?aﬂmmmemﬁﬁ@wmwm main( ) GIIT R (3 Qo e
R L LR TR Ry S————
cmrmwmw‘s‘ﬁmawmWThreadmmmmmmstart( ) (T
P ACTFONA T 161 79 run( ) ere o o1 21 |

27 T e |

class MyThread implements Runable

{
// Body of the Thread

b



ceenfie AReTIE-2
class A implements Runnable //Thread A
{
public void run ()
{ ' ,
for (int i=1; i<=5; i=i+2) )
{ 4
System.out.printin("Inside Thread A : i= "+i); '
b .
System.out.printin("Exit from A");
} .
b
class B implements Runnable //Thread B
A
public void run( )
for (int j=2; j<=5; j=j+2)
Rt ,
System.out.printin("Inside Thread B : i= "+j);
} | .
System.out.printIn("Exit from B");
)
) _ : :
class ExampleImple , //Main Thread
{ |
public static void main(String args[])
{
A objA=new A( ); //Creating Object of Thread A

‘Thread Thl=new Thread(objA);

B objB=new-B( );

Thread Th2=new Thread(objB);
System.out.printin("Starting Thread A:");

Thi.start( ); , //starting Thread A -~
System.out.printin("Starting Thread B:");

Th2.start( ); ' - //Starting Thread B
System.out.printin("Exit From Main Thread");

b
b



0G-T-ial83lle Sejlizie)

TS cenafai 99
- 30.¢ (YTLRA TS (Thread Priorities) $
TTS! (AR (@S WA NIFe Al @ren & a7 fiffe ST (Priority) #fF=fes &
mmwmwﬂwﬁﬁﬁmmﬂwﬁwuﬁﬂwﬁﬁﬁmmﬂmﬁwtﬂnm
@m@hwﬂmﬁmqwmmmﬂmaﬁﬁﬁwmnmwﬂw
fadrarerm @ Thread Fom™ W3S Rem FEE @S setPnonty () TS T
setPriority ( ) (RUTEA FAML T 3 '
ThreadName.setPrlorlty(PrlorityNumber);

1 MIN_PRIORITY g (Minimum)
5 NORM_PRIORITY few% (Default)
10 MAX_PRIORITY A& (Maximum)

@RI PriorityNumber @@ %4 7 A7 TR TR S (AP d¢ &3 TGS (4 (PN ALY TS AR 1
AOAFSIE T (TR TR SoAelye] RS & | S setPriority (WS WReTwS R of A
AT ARRTE MIN_PRIORITY, NORM_PRIORITY ¢ MAX_PRIORITY 5% W1 W34S T,
WA TN Y, ¢ 8 do TR fdfae =

WA getPriority( )(VYT TR I (I (YTTH WIS facfn st Tm

getPriority( ) (NS QLI T 28

- ThreadName.getPriority();
WRR TS getPriority( ) 8 setPriority( ) (NYTSH ANY o Am cast/facanst @ Iw | R

FATHCA T AACS T (T, mmiwwnmm)mmwmmmn
faty getPriority( ) 8 setPriority( ) (N¥T JYIZR A a3l A (A |

class A extends Thread //Thread A
{ .

public void run( )

{

for (inti=1; i<=5; i=i+2)

{

System.out.printin("Inside Thread A : i="+i);
}

System.out.printin("Exit From A");

) , A

¥

class B extends Thread //Thread B
{ .
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cenanfae TeeTEE-Q

“public void run( )

{ .

for (int j=1; j<=5; j=j+2)

{ | o
System.out.printin("Inside Thread B : j="+j);
b

System.out.printIn("Exit From B");

b

3 .
class C extends Thread //Thread C
( _

public void run( )

{ .
for (int k=1; k<=5; k=k+2)

< ;

System.out.printin("Inside Thread C : k="+k);

b

System.out.printin("Exit From C");

3e

b
class ExampleThreads

{

‘public static void main(String args[])

¢ -
A Thl=new A();

B Th2=new B();

C Th3=new C();
Th1l.setPriority(Thread.MIN_PRIORITY);
Th2.setPriority(Thread.MAX_PRIORITY);
Th3.setPriority(Thl.getPriority()+2);
System.odt.println("Starting Thread A");
Thl.start( );

System.out.printin("Starting Thread B");
Th2.start( );

System.out.printin("Starting Thread C");
Th3.start( );

System.out.printin("Exit From Main Thread");
}

}



MBS cenanfiy : 0¢
0.4 (¥E PrAtEFmETer 8 TBHWE FRTFHFw (Thread Synchromzatlon

and Interthread Communication) ¢

@C BETFMEET (Thread synchronization) $ I (run) (V9T TR IWE (@T IS
AW FA @A (I (QTTI T O TH 8 (WATTYR AfTF 2re IR I AW §% (onf 93 A
T4 (AT 8 9B (VYT (W IACS AN | $F ATFLA AN T (T, 94T (YT 9F3 AT (T
(IT (MR FACS HIRCT (oA wHeTE! (Deadlock) AR TS AR foedr wifews womzen we sex
(TTS #IA | ©1% (A AT (AT (T TF (A2 Y2 IV SSIEF (AT GIZ (NATLS (WA FATS AN
B (T ARSI (Thread synchronization) 0 |

wrel B 7767 (Monitor) N @3 faray afrrn @e Frrermitter afe g s =)
57 T 93 warwd Rew T (@IN @TF block F TS A ¢ ATAH (ATTE revive FACS
AR | (T (I A (A OB I GF6 T (YT 92 07 NIACEF (=G FACS 2 | IIF (I QT
93 7 (A9 (I O O TWOTA IRet T JAW | WA 9Z 41T (YT (AR /67 Afqonst |1 T o1f® o=
HIA (T (ST U3 WD 9 (R IACS 5 fdg Ffors 0w T | A= 47 (YT 2936 Fm
aimmqwm|wwmmmmmawmmmwmxm
fatgre g5 Boira @v Fmramzre= *afs Iwan T4 218

- PRTEFMIZES (9T e I | '
- PRTEFIRTe COOTs IR I |

FrEmiRers (s TR %S (Synchronized method) 3

93 HEre QIS (T TYT JIXAAN] (WWTE FNFIST @4 RONI (areen 340 o
@A @Aee FaEEiRee ke R oW eR [ 5 i Sfefie synchronized Ftearg
(TS TV | '

3@ TIH T3

synchronized void MethodName( ) -

{
// Method Body

ﬁﬁt@l"ﬂ%‘ﬁ@ COBTTS (IR %S (Synchronized Statements) ¢ ST @Uw
Ffed fog Ruraas! oIt | (T 3 (@ PR TATHS FACHNIGT sare 3 (16 NHrge arahn-
@3 et w7 feed Gifba ot (1w AR @ T GITREE OFY TREE GHBIT I W)
(REA FN W |

3R IR TIG T
synchronized (ObjectName)

{

// Statements to be Synchronized

¥
- @¥NA, ObjectName T (@ FPIS HRIGHNIZTT IS A (12 FIOW mw«wﬁ:wzﬁm

‘aﬁﬁmmmmmfﬁhmmwwx
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class Global . //Global Class

A

synchronized void CaliMe(String Msg) //sychronized Method
{

System.out.print("["+Msg);

try {

Thread.sleep(lOOO);

}
catch(Exception E)

{
System.out.print("Exception Caught.");

}
System.out.println("]’");

}

Yy

class Caller impiements Runnable //Caller Thread
{

String Msg;

Global Target; ’ -
Thread Th;

public Caller_(Global Gb, String S)

{

Target =Gb;

Msg=S§;

Th=new Thread(this);

Th.start();

}

public void run()

{
Target.CallMe(Msg);
}

}

class Synchro

{

public static void main(String args(])
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{ o
Global Obj=new Global();
Caller Obj1=new Caller(Obj, "Hello");
Caller Obj2=new Caller(Obj, "Java");
Caller Obj3=new Caller(Obj, "Programmer");
try{
Obj1.Th.join();
0Obj2.Th.join();
Obj3.Th.join();
3 .
catch(Exception E)

{
System.out.printin("Exception Caught.");

b
b

b : : _
TorRES ISR (Interthread communication) s @ afFam 42 31 wrefes @rea

T WS Afefie T wE TrEET IR (Interthread communication) 3% |
TS FRBfre Frebm 3t 7w sTm 27 94fi (Boling) | sifer: elfemn aram g = 43w
G 936 T (Loop) IIAW T T | TS MY T HS) AR (951 AR A7 (T AW | S
AT AW W67 (A4 3T | ' '

TTS! S TBRAEC SR afgm offere s ey java.lang *iters wesfs Object
IR wait( ), notify( ) 8 notifyAll( ) (IIT a7 TW | @R @G (F97 PRTFEETS WATT
T (AT W | T, java.lang ATTATER WSS Object FHB <o AFEIT T T TR
I P INRfAG TW | @ ©f extend A implement TS 7 1 |

w4ait(' )

TIFS (QTCE A4 ST IR Tel) (P (AT TGS @3 W57 SRS 2
T O S A <19 (@red iz g A 1 @ notify( ) AT T I |
notify( ) TIZS TG wait( ) (WS IR A4 (@OTE R e e
A | ‘
" notifyAll( ) WW&TE wait( ) (9% REEIIN T mﬁaﬁ'{mw Eac il
| | SR (T S el (48 @ et fdifte 7w
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0.4 @ IPRARR, RFEAR ¢ BPR (Suspending, resummg and
stopping threads) s

&® AT (Thread suspehding) 3 (T ARTASR 291 (P (@O @7 FEFTD YR W
W w9 Wi T v gl w@ o &T ARG AR T suspend () (NAT FIZR 391 TT |
O3 (@[T APTTS FAA CPU (S (UT1 SIZR B 20 A1 |

@© PR (Thread Resuming) ¢ APATFS (I (QYTIT TR 758 IR AfFANS (AT
fafsrefuz (Thread Resuming) 3t | @ fifiSfik €q & resume () T FJIZE A T |

@¢ R (Thread stopping) § 5R @M (QTe7 ICFTE F IA ATFAE @ 35foie
(Thread stopping) 30T | (TTI PRGN IF FIR &) stop () NIT FIL 371 T |

o WHEE iR es TIRE I @AW ( Programs using
multithread programming ) s
TBWET (Multithread) s TBwETes e g i@ @ 5 a1 =0 | farg gzl

TFORTTT (NaTTR Twzae (At 2 ¢
class A extends Thread //Thread A
{
public void run( )
{
for (inti=1; i<=5; i=i+2)
{
System.out.printin("Inside Thread A: i="+i);
b
System.out.printin("Exit from A");
b
b
class B extends Thread //Thread B
{
public void run( )
{
for (intj=1; j<=5; j=j+2)
{
System.out.printin("Inside Thread B: j="+j);
b
System.out.printin("Exit from B");
b

}
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class MultiThread , - //Main Thread
{ o |
pu'blic static void main(String args[])
{
~AThl=new A(); //Creating Object of Thread A
B Th2=new B(); ' //Creating Object of Thread B

System.oUt.printIn("Svtarting Thread A");
Thl.start( );

System.out.printin("Starting Thread B");
Th2.start( );

System.out.printin("Exit from the Main Thread ");
b

b
@chmmﬁwmmawwm:mwva B @2 main( )

(YT qRFRA (@IS F Multithread | mmea%wmmmA B @3t (QTeR
start( )QW(Wrun()mm)wwmmq{c@Amstan()mmﬁfﬁw
T, T Qe 0 13 @ e arss, aﬁmﬁmamwﬁAc@mAc@mrun( ) (RTTH
frdiz o zem T start ) NS (TR (TG BT ST @k B (406 start( ) (vaTed iz o W |
T (AT (6 fonfh e Ay s, wr%cwiwcsmamwﬁ%AeBc@mB@rmrun()
cmrmﬁmwmmmstart()mwwwmmﬂ@mﬁsmm aaocmmmrun()caw
T A |

Sezy, $orare (T IR© QCTRA ATerba Saskiret (Priority ) 7 267 (e ffeq
mﬁaﬁrmim cmﬁmm@mmwﬁ«maﬁwmmwmrmlw
mumﬁammmﬁﬁﬁﬂﬁl—@m@wﬁm%wﬁﬁﬁﬁmwl
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cenenfie AeTIe-

'W-T“ﬁﬁﬁr—b o ‘

B % wvfirmmwé

o1

Y

@G(Thread)ﬁ?

PewP) 93T AW 9T AL qﬁwwwaﬁrﬂmm(Thread)mnmﬂ-ﬁMcm
oM (4TI, GRATNGATE TPCAB TS 341, 8 fordnea &% Fa1, o} foufs wr@ e e 9% AN
TR AfFTR TR (T |

o™ QTeT (i INT I?

R @ @R TSl @I 93 A GFRE @O A | Ao P (AT GF T (WS AF S

¢

Y1

q1

SIE P (@TeT (2™ (Single threaded program) 971 | main () (¥ faf¥@ canamrgz
T (@[T (AT TIGE | OFo! (I GOBroE e «3fa 1’ a3 71w T |
oo (ATTT (AN (6 A6 @ FHE G (Control flow) AT |
WO (OO T (F[?
-whﬁmwwmwwmumo

- Java. lang. Thread &3

- Java. lang. object 17 9

- e SEE (A (JVM) 4@ |
& Priority IS & QAR
Beer) oot ceanancae e e 9T Sl @red W @3 Sararel IR F W, aTF @@
Priority T T |
(@ Priority fon &%17, 1~
MIN-PRIORITY, NORM-PRIORITY 8 MAX-PRIORITY.
Multithread Programming 39ts & w2
PR @32 Ay @2 FIETeR SR IS AT 1 TR @ ARBE FR raerE T
@S iR 09 AfEEm 9P N 9IS (@O AFY (AT A afe ITHA TS
FdTa T, T (AT IR T FING 0T AT CHOI0 TS T FITS &) ATHCH
CBHEG FoAIwS 7
A~ aﬁz@mﬁumwﬁm&ﬁ?w Aot wor @B THOICE T T |
Multitasking 37
@93 e oy fog Hebom e AfemR omfore Moo cnafie 9t @Tw-
4T STHS (oIS FIBMER @7 AN WO 9T T QNS GTHS (ofer AR 1 AW |
Thread synchronization ITs 3 M?
Pee) v afi cofiames woeeg (Deadlock) 0 oo (a0 72 A STOIe® @Ted &
G (WS T RENER g FHHes 31 2 o @S Ftamigers s 3 |
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YA

- Toe canenfie a8
vl e P Cofaa afirmewn 3t Jiy - [arsfeai-2033, 2030]
-mmcr@@ﬁ?@mcgmasmwﬁwmo '
- 9aF1R Thread class extend ¥ @3
— Runnable (FAHH) FEE lmplement Lol

LY fwalt()mmﬂmﬂ

| CO-3-1nadlils Siejiies)

P=D) wait () methodwmaﬁﬁammwmwmmmaaﬁﬁa o
wRTeTd 2flY 0 O st 1 <A1 o Qe e g A | : |

so | Blocked state 97
PEesp) w37 @1 @ runnable state W'«’ﬁ% running state @ Tefftre -Twm ATF Y WQ’J
B3R O1LF Blocked state I |

53 | @® A TN T Frerar | .
PReaD) T run () (NAT IR TR (T IEAET FA T 1 run () mﬂ@@mwm
@ | @ LR PR QO R 91 T G (QTOH AT PTG I B G | Y
QTST (A (I SRCHD ARG run () (NWCB F9 (Call) T TH | G MRTS AREE (A9
W%@NWNWWNWWM@WWWWIaaﬁﬂtﬁ‘ﬂ(Syntax) fis,;aavf—

‘public void run ()

{
// body of the thread

} .
53 | (T G5B (Thread state) [ 7% B 37 |

deea]) Wﬂﬁmmmmmﬁ(state)wwmlmm-
- 3af (Born) 5%
- &% (Ready) 56
;?ITﬁI{(Running) (356
— @rafby (Waiting) 55
- f3fic (Sleeping) 55
- (vS (Dead) ¢35 @
- 3% (Blocked) G55 |
39 | TV SR FT TN
-mm@mWWmmmwmwu%ﬁmmwm@W
(Interthread communication) It |
38| start () GG ¢ stop () (eTes I Nz
pE=D) = @re start () WWNWmmrun () mﬁ?ﬁ@ﬂ‘rﬂaﬂ?\stop ()
(T WWWWWWWW|




283 AT RS-

mlmm’tﬁa:wvﬁm?

' -mmﬂ%\wmmaawmﬁﬁwmwwﬁﬁwwmm
(A1} YT APTAS FR & suspend () m@wawwlmmmwwcpum
quﬁmm|

S | e R Fiy :

PeeD sriege W@WWWWW@EW (Thread Resuming)
0 | @ R @3 w9 resume () GI%WWQ’M

ngvﬁrazfzmw
S| TR QTS € (@ (@HG T Bift 57 1T e | [arfca-2053, 050]
R -2 < o 2 |
(TR BT QT FEHM TS T ¢ SRR BIZR (Y |
CERESER 300 ™ o 784 |
© | BAR#APR Thread's priority I ¥4 |
R e l) $0.¢ 7 SR §84 | ‘
81 AT INREATFAT AR UG 77 | ' [Qrefeical-20 8]
. CTESE 0.0 W WA 93 | ‘
¢i sleep () ¢ wait () (¥ @3 *idFy 1} |
R 30 = e v
Y1 notify () 8 notify All () CIT IRIFR 4T 1< |
=T 0. b T TR SRR BB |

B oy anren s | ,_ |
> @TEA (thread) &3 vaF 37 39 | - [arsfRra-2053]
Y, (BB TRIATEIR (T FITAR (RCITR 61 37 | '
) 300 = v e
T IR TS AT I | .
T 0.0 = e v
© | CEITT WYL BT ~1afS ey 3 ) -
Rl S0.b 7 S R34 |
8 1 getpriority (') ¢ setpriority ( ) (V4T I3 FF 9B ! 2T e |
STT ALTD 3 ' 30.¢ TR YR FBT |
¢l cgs Synchronlzatlon TGS I IW@ WW ceiat et |
¥ Saar Y So.b 72 SRR BB
Y| W‘Mﬁ@@bﬁaﬁf@ammwn
—wwwm' |

-0 <4 &x'alaws 08
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133 Enumeration, Autoboxing and annotations DD

&¢

5.0 i (Introduction) 3

‘ JDK5amaaﬁFeaturehﬁmmcmmmwwwﬁ—ﬂ|wmmaﬁ®ﬁm
(Enumeration) | F4RETSIR Gf ST 2R oo OIS TfR | Tfwe wreTe 1FEITT el
T WK SF Feature TAEs - TR (SfACH | GOHTGS AE (RN afvSficTa
Conceptual feeaens &1 3t | @3 I TS A AT SRGTACE afefaaem IR F W A
JDK5 aa@mﬁawﬁwaﬁ%ﬁr@mﬂw@am a%awwwﬁcmm«mww
HAZEETS |

WWWWW@WQWWQWQWW%WxﬁG @3 fim wfe

T | TN C++ @ af{Sfias soef 3f6ur FH610e7 a3 68 wreire Lﬂ%@ﬁmﬂ?{ a3f5 Class

Type fadRa 30 | fFSRTHITR WTT Class tof@ w0 AfNBRTITE qIRel TS e
TR | BRI, TISITS. O30 @RS Constructors, Methods &3t Instance Variable
QIRCS AT | Wfive BRI tofiTe T TR ot S «ft TreRs A (@AM AT FER |

" 33.3 PR @R (Enumeration with Synta}x) 3
«f¥Sf== (Enumeration) 3 uﬂﬁ%ﬁl@*ﬁ (Enumeration) ?ZCBQW\FIT FHBTB WA m@ )

’meﬁmmmﬁwaﬁmmaﬁ@mf

FeBH (Syntax) ¢ @Rt tofim TG 21
enum days
N .

Saturday, Sunday, Monday, Tuesday, Friday
S _ A ' ‘

O 'enum’ T afvBfic tefaa @3S | Saturday, Sunday, Monday, Tuesday,

v Fr|day gopifne ofsBE 251 us WIlH wﬁnﬁl arf‘@ﬁ»‘ OIS ‘days' FIOWE B76F FZAE (Static

fmal) IR 3R ARfers RReTa g =t zwang |
TS @ ITOIBGCIS self typed 1 | IR AR mﬁnﬁqq UL ST @

- ©i5t B uﬂ?ﬁi (Same) |
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)ctacawmm’if%twa?rmr
@@Wﬂ%\ﬁmmaammﬂﬁwmmwﬁﬁwwﬁ%m
mrmmﬁwsﬁ}suspend () (I IR I T | O (@ ARAS FAE CPU (S
(TTT SRR e 7T A |

o | @ RETERR Fir :

PEe]) PoETe (P @OE WRR oA T ﬁﬁmw @ Rfrefie (Thread Resuming) .
0 1 @ R 97 & resume () (T TR TN T | .

B wre geres ¢ | | N
S| T (TG €@ (G (@G M Bife <iwfeq sinday o | [arefiza-203), 20%0]
0.3 . TR T |

1 I AT @ T (T TN S SIHT TR O |
) 30 = I @5 |

©| TWRAYE Thread'’s priority IRNFA|
30.¢ ¥R RN 7B |

81 WEsT FBMATIIT ~afS Ay 37 [Qrefecat-208 5]
=Ry 0. S 5 |

¢\ sleep ()8 wait () TG T O |

R 3o ™ W a2
v notify () ¢ notify All () CI¥E T G 1 |
L] 0. TR SR 5B |
B mree amren s ; - .
S| @U%9 (thread) &< 5aF 36 37 | o [aifirai-20ss]

YT, B0 TIRINITTE (T HITR NETR I 37 |

G and) 0.9 R WIRY REY |
Q| T FTHE YT I 3 |

) 3.0 7% e 73 | |
© | (AT NS T %S Ut 331 - : '
e ad) S0.v ™ SHURY R | ‘ -
8 | getpriority () ¢ setpriority () WWW WWC&WC’NI
F3A LT 2 50.¢ 7R SFRA AETJ |
~e¢1 &% Synchronization *%f® IR IR WW e ey
, e S0.b 7. TR QB |
v SR e tefi Rty Awf e
R >+ er

m&xﬂlm 08

R
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Enumeration, Autoboxing and annotations DD

®

3.0 Ef¥F (Introduction) s

 IDKS @ @3B Feature tof 3T a1 (IR0 ST e 1) T2t | W ot 2un @feg e
(Enumeration) | ARSI affBfitaw zur Fouf TG TR | WM TSITE GIZIIW FLHAS!
TG WAS WAF Feature THCR; @ANA- FIRAM mﬁw: GEHICGS TS (LR QfNSfTaiTaa
Conceptual fevasis fimt 71 @7 IR TS 77 T eMleeTITE afefinaes TR T IR A
IDK5 aawwmwwaﬁﬁﬁmﬂq@maw uﬂﬁWWcWﬁ‘awtﬂ%‘
HZETS] | : | ,
| STMETSIT S STRGTATER SR e B! @SR fie ATace | afirg ¥ firs wf

I | (@ C++ @ Gfefimm Fosf fTemm FHOMT 7N 58 wrere i e @3t Class
Type fadad w02 | af SR W4T Class 2offa oo afNSfitricr «i7al e ey
TR | TrERTR, Teite. qaft GfFSRETE Constructors, Methods &3¢ Instance Variable
ARFTS AT | 2o ARBRTT 2oRTS T TR (TLANTE WA fS eI W (303 S A |

" 33,3 BeGER 9ffeRws (Enumeration with Synta')() 3

GRS (Enumeration) 8 St (Enumeration) 20 FOETE FHGIS wIew M |
| TS TwA feFITS ©ib1 51+ Lol @il (et zom e 1
% (Syntax) ofefiram tefda T 2o~
enum days |
5 | .
Saturday, Sunday, Monday, Tuesday, Friday
: OIA 'enum' T afFSfiTaes tefdm § @A | Saturday, Sunday, Monday, Tuesday,
Friday Bujifra AfeB2 251 @3 o 566 | 4B 9B ‘days' FIeE Brbs FEAE (Static
final) IR @R straferes Reeica otz a1 2R |
TSR @ FIPOIDGTIT self typed @1 T | PR ﬁ:‘@‘lffﬂ’f@ mﬁnﬂ?ﬂ{q UER aﬁ%ﬁm a7
- ©iBt 1R uﬂﬁ (Same) |
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332 I 8 I O CHATEH W0 A (leference between Value ( )
'~ _and Value of( ) Methods) -
. aﬁ@‘fﬁmﬁm@ @R -39 (RYe g | @
- w717 (Value) (4T 13
- BJIF, W (Value of) (¥ |
Y (T (Values method) s =517 e’ tﬂﬁﬁ iR {OW I T TesTER tﬂﬁ@ﬁm‘f‘m
TRIBTFG «g B | @7 ©iB! B1E 2o enum i values( ) (NeTed W%ﬂ’dﬁ--

public static enum:- type [ ] values ()

B‘IT"[!W 9 (Value of method) 3 value of () (e 936 fF aﬁ%ﬁmwﬁﬁ a

Wi faBf% 8 0 ‘str' R w7 | value of ( ) mﬂmwﬁﬁmﬂ—

public static enum-type [ ] value of (string str)
3.9 WWWW (Type Wrappers in Java) g

Bidst e (Type wrapper) $ Tl SIE celiaifiie aaw@q&awﬁ@w&fﬁﬁ—m
Gifere it Bizet (int, char, float, double ¥eif#) I7=R a1 =W | feg ks wit BiRe= o
A T ¢ (MU W (I RS witt Bige passwmwa@ﬁﬁwmw.w
39 T | e wRES IR (RS FIFTFCETIAR NG ANPIFS SRS (Overhead) $eofy & |
Gfers S5t 51251 ¢ RT3 AW A WHTS! GURAR G TSl O 9T W (7T FI G
TN T @A @I SR o WEPeTT (feF SISt BRATE 'encapsulate’ I SAE 6

Cifers ©IB1 B1ZT=1R Wea e M 91 28 1 T@ e FHR 51RA AR (Type wrapper) 11

To Q4TS 2 K074 0137 IR (Type wrapper) J3%S T | 341 8
‘ - 7 feTafass 1R qE (Non Numeric Type wrapper) R
- fABwfas 512 W= (Numeric Type wrapper) |
= RSGRe 3R W (Non Numeric Type wrapper) g T ﬁ@tﬂﬁ?ﬁ B2t anvfm @
40 1.7 ¢ ,
- S8 (Character) 191K @
- 3@ (Boolean) 91 1 '
INRIR AR (Character wrapper) 3 ‘char’ a?r G TJRA T IR AR oAfS | @7
TGO 2 8

character (char ch)
TP AP TS char value (TS 2T char value T P T | CW?!—

char char value ( )

O

S S S



AR, SBRE @ ST 28¢
g*w= = (Boolean wrapper) $ boolean $6u% WagR Fa IPRW AR iee | @7
TIWG T 3
* boolean (boolean boolValue)

boolean {string boolString)
ﬁQm ¢(FE, boolValue ¥ true TI W93 false X | "Tflil (T, ?Iffﬂ“ booIStrmg,“‘true"

T2 | WY Wi false Euel

Boolean object (3T& boolean W+ CW A ﬁ‘ﬁ*’f ooo!eanVaiue( ) WT?I FACS T3

boolean boolValue () :
«f5 enffe object @3 boolean equwalent T return I

Fewfas 5134 wam (Numeric Type wrapper) o ¥ 4R ﬁv“mﬁaﬁ Bi39 apom
IR | T 3
- 3ATB (byte) 3‘1391 EijtalEd
- O] (double)  T13H AR
- 5 (float) Bi3e 1o
- 3B (int)  BIRS AR
| ~ -m: (long) B3 AR 9
U . - *% (short) B3 e
V ﬁ%mﬁmﬁiﬂwmaﬁmmmw«mmqmswawm%m
mmmquwqmeWm | -

byte byteValue ()
double doublevalue ()
float floatvalue ( )
int intvalue ()

. long longValue ()
short shortValue ()

3.8 Rty wwr wibfEey/ o= /R (Different Types ‘of Autoboxing/
Unboxmg) H

o
o

[

NS
.

WK/ (Autoboxing/Unboxing) xAutoboxmg &) Auto- Unboxmg Q¥
@3 o T W @ G Bibt B3 ANGE (@9 type wrapper @R T fFTSd
TGS (boxed) SIZR AIFTS AN 93¢ Wmﬁmm&ﬁﬁ%wﬁw

~ TS A

Autounboxing @ @ e T Tt BiEsl T T W T eI f:ﬁv« _'

WA WO extract IA IR |
@ @ method G intValue Okl doubleVaIue( ) TSI call TR AT TG 7 |

string u?! T 41 2 (Uppercase 8 Lowercase B9 (¥(@), ©UT TG Boolean object true

i
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AFCEA (Types) & TSl TS 93 01 BIZH TR o) W@Jﬁtﬁ?ﬁ (Autoboxmg/
Unboxmg) SRS D | 7Y 3
- fferam B3 iR Wﬂmﬂﬁfﬁ (Boolean type wrapper autoboxing/

unboxing)
- AR BIRA A B IfE/AR ?l’@ (Character type wrapper autoboxing/

Unboxing)
mm\smmﬂwmmm\-qumeo
class AutoBox {
public static void main (Strmg args[ 1) {
// Autobox/ unbox a boolean
boolean b = true;
// Below, b is auto- unboxed when used in
// a conditional expression, such as an if.
if (b) system.out.printIn(*b is true”);
// Autobox / unbox a char.
character ch = 'x’; // box a char
char ch2 = ch; // unbox a char
// System.out.printIn(“ch2 is” +ch2);
@ program 43 output 5 fag= == ¢
' b is true
ch2is x -
@@ﬁl_ program & At wFgef Tﬂ‘fm TR, if conditional expressnon a3 fSo@ b &

auto-unboxing a3 R | S wifd @3, if conditional expression boolean type & S{ﬁmﬂ ’

(evaluate) ¥ | IR condltlonal expression YR T TW ©XF auto-unboxing @3 T b
€3 boolean WM TWLETOIA unboxed ZW TW | CTOII autoboxing/unboxing @3 Tﬂ%&ﬂ ﬁm
boolean object (¥ if statement fTrge T ==y IRIT T W |

33.¢ SHITAE ¢ «ﬂaw (Annotations with Examples)

STHGET (Annotations) § (AT TERE WHARRES @R (e C?FF{ ST

wﬁmmmmﬂmﬁmmwﬁﬂﬁmwmwﬁsﬁ@ﬁqaﬁwwmmwww
T | 9377 fies AR B2 1 TTPICPINLE SUTRIGHTT (Annotation) I | Gt (N51 GIHt (Meta
data)e 3 TW | @317 INFICrETE RSy« BAET (Tools) (Srea9T® ¢ Reiwa cFea RIREIES
I .
Aty . ' :
o eTf (I8 (Source code) (TGS T AW G FIZCH ARG SIS SWIAIB=

(Annotations) | .

Ll
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. Gigiobicaod Wtﬁvaﬁﬁa G TG ' 389
B (Syntax) ¢ TR (Interface) Cefare SyRARG=wo1 feczmara a1 T | @7 wmﬁﬁmﬂ 3
3 @ interface MyAnno '
{ ,
String str (); .
int val ();

)} ' :
TS, TTHA @, interface keyword B @ fim TF MR | TS FHIREAR RS AR @ YA

e w71 zowe | Rdie, @it 3B GwR St () @R Val () IR zowm | &fel AT
(annotation) *RFSIT AR FFIeH €7 = | ART @3 method % Java implement %@, w1
et @a body ef s <12 71 | eI, @2 method «f field RTeI@ma@,

T4F (I annotation apply 1 74, 93 memberefa T fite W | SAIRITIRA, 9T 4IB
method @ MyAnno 37323 341 ze- . I

' @ MyAnno (str = “Annotation Example”, val = 100)
- .public static void MyMeth () { M, C
Annotation &3 Syntax o S (Wl T @, QI @ W oF TR T W RALERIE

O member WP WATR | I member @ T firs 2w member @3 TFF GBS T
W assign 0O T | T, SeReifire qrags String “Annotation Example” t& MyAnno-«¢3 .

‘member str 719 assign I TACR | TR @, @3 assignment & str @ (1 IFA AT | TIF

annotation member & I T T T BY T 7Y IS 7T | UIC) [ ey Wcﬁw annotation
member f field 93 Yo T35S TR |

33.% BeI J37® % B SIS (Built in Annotations in Java) 3

Java-ce ffeg @@ built-in annotation ICRR | 93 T4y AR B o R owem JIZS
¥ &8 TS 7T annotation cemitas == o TGS T | S BIA 4R annotation @
Relation, @ Documented, @ Target, @ Inherited e java.lang. annotation Y
(T import I =R @ Override, @ Deprecated 93z @ Suppress Warnings «3 7 3tag
annotation java.lang TG TS A1 |

forg 2 =ire 4@ annotation 3 REUEGE :
@ Relation ¢ 9% annotation (4% =) annotation 4 TR I & @ Relation wizs

- P RCR | W relation policy & C’ﬂﬁmﬁ el

@ Documented ¢ (&9 annotation @3 TP @ T F9ES tool 93 marker
interface &< @ Documented annotation 7%® =1 | «f annotation declartion @ A
4R T femiza w1 x| _

@ Target ¢ (W annotation ¢ Iyage WRP‘TFW oA R wam o @ Target
annotation IRA ¥ T | Wfbe W= @ annotation 9% annotation e IRz TR LT

fewzs o0 2w @ Target @3 argument =% AT w72 Element Type enumeration-u‘l? ‘

TN TS I | 9% argument-2 @ annotation a7 FeI-a3 512 fidind v | fcy &
WP 9% <5 (constant) & corresponding 513+ fEgirmarg TR Z=7g - '
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Target Constant Annotation Can Be Applied To
ANNOTATION-TAPE ' Another annotation
CONSTRUCTOR ’ Constructor
FIELD Field
LOCAL_VARIABLE | Local variable
- METHOD _ Method
PACKAGE ' Package
PARAMETER - Parameter
TYPE Class, interface or enumeration

@ Inherited ¢ @ Inherited annotation €%% «3f5 TF™ annotation I YA =]
annotation fe#I ¥ (¥ IS T | ORY! @fS BT FT FFIET @ IIFS annotation 93
¢ IS I | @ Inherited annotation R FT (ATF TFCRFAG 41 HR-FIT annotation WB |
T TN AR-F-93 & AW @19 annotation 9 RTFIEsS With @2 @ annotation AE-FTA
TAfYS N1 AT SR AR FPTF (53 FA W1 I @ FoR FIT annotation TAES 4F 9k T @
Inherited @131 SHICAGWBS (Annotated) 9ITF Ot & annotation ¢ 3B w1 &1

@ Override ¢ @ Override Y3 $AA TFA WAGHF I VYAG WAT @ JIFS W @
Override ¥R SWABEE (Annotated) (FIW @I SRR A P (I (VAT override I |
T @Bl N W I FAFECE @I FZA BiIW 97 G | ey RIS Bl v T @ @, IR
PP (G (T FRTEIT SSRCEANTS (Overloaded) 7 (AT SFEHTH GORIITH FIH AT |

@ Deprecated ¢ @ Deprecated @35 WFR (Marker) wmz%-m | afb S ﬁa?sm
obsolete tg & a1 ¢ Tgw F0f e zrate o w1 o1 Fri o6 |

@ SuppressWarnings § 23 Q<1 3311'35@ @3 I 9IS warnings, suppressed
TR & 71 951 e = SuppressWarnings | @ warning % suppress 23 GBI =W 3 o
CIfTIE 1 T | O OIS (AT Bi%et fEiraeia @3 (FTa TIITS T |

33,9 WG fegra=it Feformz (Restrictions of Annotations) ¢

SIIE fogrta=m @7 cvta FRffs sredormy cus berrs &a | 1w ¢
" - I IR W SRS 3A0EfA5 (Inherit) FACS AR A |
- SHITATGTRR Wy @ Sl 7 (Nee w23 "Uﬁtﬁlﬁﬁ (parameter) R®% 7 |
- SIS generic TS *RA =1 |
- STCAIG= (WYE (T 'throws' FFE CHIFTERE FATS I 1 |
- e RO B13st R fafafb® B84 (int, doubble), Fhe ot F5 Bideerm
(1R ®ITe3, enum BIRAA, wmmmﬂwmmmmﬂaw
Foifa W0 ¥ (IS 93T TR 1



RO-R-81I83 e Siejlistiz)

| afSfT, SBRiE @ S ERY: 1N

rm—bbj

B =% wfes aczrem s
31 «f SR (Enumeration) #;

R

9|

81

¢

Y

L

afTBfia= (Enumeration) Z05 FOGLE TG HCHR TR | YoT TOWR Fowizs B!
512 tofie w3 (e gk wfsfieaa |

Gf i tfem Tb o |

efaEfrem tefim s 2@ -

enum days

b
Saturday, Sunday, Monday, Tuesday, Friday

) ,
@A ‘enum’ 2 afvBfite tofem i 6AE | Saturday, Sunday, Monday, Tuesday,

Friday Tenna afef6? =1 a3 «afb. w5055 | afef =555 ‘days’ WWW
(Static final) (¥R 3 “iRfers fFre fewmaa o e |

values ( ) @R values ( ) (IYTET syntax (™ |

¥ (T (Value of method) ¢ o5 wewlt w3fs wie REW 3@ T oo
aferS it BTG W3 TR | W3 ©IBT BI3A 2% 'enum’ | value( ) (VTS TG fTgaei-

public static enum-type [ ] values ( )

SJIY SR (T (Value of method) 2 value of ( ) (2w w3 G Gf¥Sfca=m oS W7
I A5 w02 91 “str' RN 3779 | value of () (XTER TG ool

public static enum-type [ ] value of (string str)
values ( ) 9% value of ( ) method %f57 “iifay (e |

values ( ) method 5 93 array return ¥, a1 TePeEN enumeration constant
@3 7742 | value of ( ) method f5 «%f5 String enumeration constant @3 W return 3@ a1
str f@T2 a7z | ew cFuaR enumeration 9 type & enum-type.

Type wrappers 7

Type wrappers T 94 f$g Data type g Object «3% Primitive type 4%
TG T A W 1 (- double, float, long, integer, short, byte, characher @@ boolean.
Autoboxmg 3R Unboxing FIF I?

T (P Wrapper type 43 SWee 3D ObJect 97 STAGH TN O (T &feray
Primitives type data fat® fftei? Encapsulate T ®1t@ Autoboxing 3w |

@ &f& W Boxed object 43 WM Automatically extracted widie Unboxed &X ©It&
Auto Unboxing 2t |

Annotations 31 Metadata 33 ItN?

PE=D wrer conairm ot RTR e Fe s wg al Supplemental information (@
Annotation T T3 | @3f5 Annotation (F19 Source code generator 93 TYTAS Process
T (ATCS 1A | @ WAEGTETTE Metadata 3911 31 |
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b | AR Cofaw it o
pewa) 3Hrare (Interface)t—ﬁrrwmmﬁw%@mmwm | 93 TG fgF 8

@ interface MyAnno

{
String str ( );

int val ( );

¥ .
B TS YIRS FEF RB-3F WA @7 1 (ot | '
SIS T[AFE IH 8- ARG @3 AW T ¢ @Relation, @Documented,
@Target, @Inherited, @Override, @Deprecated 8 @SupressWarnings 25 |

TG STHGT £
S >values () 8 value of () IAYEI TG AT (¥

5.8 TR THRA BRI |

TaRaR Auto-boxing € Auto-unboxing It ¥4 |

5.8 W SR JEAJ |
O | EIS (AN Type wrapper 37 37 |

5.0 = TR 62
TRIRRITE ST (T 7S 39%6-37 Annotation NI 37 |

IR aad o5 T SRR A5 |

¢1 Annotation mmem:
R +» ¢ o w9

B 7oy aeares ¢

S ST (AN FIZS BIRA FiAReT I 37 |

33.0 7 SRR GBI |

| Buill-in-annotation o & Ry 3 =7

53,0 R IR BB |
© 1 Enumeration J3X4 I I3 WIS (A 1 |

Ry 3.5 = v v

81 Auboxmg/Unboxmg I IR I ST (2T (Y |

5.8 R SR RE |

¢ Annotations I3 I I TS T 7 |

$3.¢ W2 SCRY K39 |

TOCE B3 [@ 308 B3




Y, /I/////I///I///II//I/////II/IIII//////I//I///////I///////I/////I////I////I/II/I///////I///I//I/////I//

TG/ TB6 eiic=iT ARt

I/O Operations

\\\\\\\i\\i&\‘\\\\\
o . .

////////////////////'///'//'//////////////'/'//////'///////////f//'////////7///'///////////////7//////////////

3. ARG Y F G m &% #7-a7 3 (Describe the byte

stream class and chara_cter stream class) s

5 FhT a3 I8 FRY (Byte stream and character stream) 8 37+5-w1E595
T ARGER & 125 Y 377 4 JRdrew | AYRTS IR BT Rifde ¢ 3B WoEE-aF
T ARG TGN R 9 T 1 ZAG-TEE IR BT el 9F & FRIE FG 9%E 39
HRurem | 32 TG T I R AR’ IRy | we cwoa T1%8 FER-aa
Tx FBR FEw 3 Il | wrel-93 wffeErE ot (eret 3.0)-4 FEBE FGY Agw fem =1, v
a7 W1¥/e fR# %5 <o | &t 3.y SR TR TGN My T, T 25 SRErHreT o F -
3 (IT-9F AR AT T ) @ I AR (@ ARG O IR G- -3 YA AIIZS
@mmmmwmwm fsTae e wiR/e WeTe A2 SRETHS | WRBR-cTE 5T

TeRfiI *a T | L miﬁmﬂmm- 796 f@% (Input Stream) @3k wES+5 fgw
(Output Stream) | TSI SGD FI-97 TR IWIH AR -7 AR, W fafeg feeizs
(- 6% %7, PR I aTHF A IFR) 97 Ty 14y a1 BRm 3x.y-9
AR PG FBT AT TR |

SIS FEPR Input Stream €3k Output Stream FGR QTR B EoE (Key methode)-
&A@ 3@, T 9 @ FGN FTe AT W | a3 Ty o7y 75 T' Read () 93k
Write ( ), & ©i51 3503 76 @3 A2 39 o I9%® T | Boy CW&BQ Input Stream €3¢
Output Stream @3 f&sq WG MR (e =1 7 |

a8 f% #17 (Character Stream Classes) s wmim fiws 12 @e@ #0
TR €7 MG IS 31 77 1 74105 R 7S WIAGS FPT TR ¢ Reader €3¢ Writer
%aiwmmmmm-mi@ﬁmmﬁmqmz O QOB & TSl-97 IS
’gﬁ AT B NPT TR | 33,2 Tt GRE FRIBR G FOT6TH (TITT 2T |
3 WG FF Reader @3k Writer ITHF 43T7d & (IvG (Key methode) & gEIfis 3w, T
,% 5 RN FhNeT IR @ 93 W 90 eI @UE TR read ( ) aR write ( ), Qe
[+
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Stream.Class . . . | Meaning
;Bbfffe ainputStream 1 Buffered Input Stream '
‘BufferedOutputStream Buffered Output Stream

z@yteArrayInputStream Input Stream that reads from a byte array
;ByteArrayOutputStream _Output Stream that writes to a byte array »
DataInputStream /_Xn nput Stream that contains method- for ‘réading the
, java standard data types A

A - —
DataOutputStream / n Output Stream that contains method for writing the
. java standard data types

FileInputStream

Input Stream that reads from a file

FileOutputStream

Output Stream that writes to a file

FilterInputStream

Implements Input Stream

FilterOutputStream

Implements Qutput Stream

InputStream- Abstract Class that describes stream input
ObjectInputStream Input stream for objects
.ObjectOutputStream Output stream for objects

OutputStream Abstract Class that describes stream output
PipedInputStream - Input pipe

PipedOutputStream

~Qutput pipe .

PrintStream

Output stream that contains print( ) and printIn( )

PushloackInputStreaﬁﬁ‘ ]

| Input stream that supports one - byte “unget”, wmch
returns a byte to the input stream

RandomAcCessFiIe

Supports random access file I/0

Input stream that is a combination of two or more input

Séq_uenceInputStream

streams that will be read sequent'aHy, one after the other

(B 32,5 : The Byte Stream Classes

Stream Class Meaning

BufferedReader Buffered Input character Stream

BufferedWrites Buffered Output character Stream

CharArrayReader | Input Stream that reads from a character array

CharArrayWriter Output Stream that writes from a character array

FileReader Input stream that reads from a file ’

FileWriter Output stream that reads from a file

FilterReader Filter reader

FilterWriter Filter writer « )

InputStreamReader Input stream that translates bytes to characters

LineNumberReader Input stream that counts lines ‘
. OutputStreamWriter | Output stream that translates characters to bytes




Fe7o[5 /T ST alfiEt . o ¢
PipedReader Input pipe 3
PipeWriter A Output pipe
PrintWriter Qutput stream that contams prlnt( ) and printIn( )

Input stream that allows characters to be returned to the

PushbackReader
, input stream.
Reader : Abstract class that descrlbes character stream |nput
StringReader Input Stream that reads from a string
StringWriter ‘ Output stream that writes to a string v
Writer Abstract class that describes character stream output

@&f@® s2.2 : The Character Stream I/O Classes

328 ffte T 2P A 2o T wieoeG (Describe the readmg
console input and writing console imput) s . i

ffte @™ 398 (Reading Console Input) 8 SOl 3.0-( FFAT (Console) 375"_[3—411
JG A THY VYIS 126 TGN @9 A PG AT A ZCO! | TSNS T 2795 0 19 &)
3135 FEw Tage 9 TR 58 oft e T ) Rt FAEIE 2995-9 T AR (IS TR
FIBE SRS BN, T (@A (WEAGEA A TAF LS I (¥ | \ewe System. in zre fafer
aammwiﬂfﬁt—ﬁwiﬂummmﬂwwwmﬁﬂvnemw
BufferedReader SRIE3-99 Wy System.in (¢ wrap ¥ | BufferedReader IFHE T
BN AT 3@ | af T FgR $9G1% I I 8

BufferedReader (Reader InputReader ) ‘ _ ,
. QI 295 Rl TR BufferedReader 43 Mt %@ 4% | Reader 36 IGHB FOT 1 GF
<27 I FE-FF 0% InputStreamReader, T IRHLF FAFE-4 FASRS T |
System.in &3 A1 AGS @3 Inputstreamreader (it T Fpfie Sgia TR I T3 8

InputStreamReader (InputStream inputStream)

J1e9 System.in FPWE InputStream type @3 TJAEHE @R FE, A InputStream a3 CF
4TS T | HEFRS @Ot T F-ea16-«3 AR 7Fs @l BufferReader tof a1 T ¢

BufferReader br = new BufferReader (new InputStreamReader(System.in));

9% GOOTS GRS T FAGI €3 AR RIS I (3776 {GW br System.in a3 MG
AT T |

A3 TG WEE9F (Writing Console Output) § ST Wﬁﬁ‘?ﬁ YIS LS ?I‘T'MT
Print ( ) €32 Printin () @3 3 i | 4% (UGS PrintStream FH-A7 TGE RECIIRIC
T4 T, T System.out SAEHF @ER w0 | Ae System.out «&f5 2136 FEy o8 93 YW
@ (el We6eF toft @ wa | e PrintStream, OutputStream @ g el fGn
weifs @ff ET-cTeR AT Write () €3 (FWd I97S ™ | eI TN, F1L6 A9 &0 Write ()
T T A | PrintStream @ MG fEFEF© Write () 97 78 ¥4 ﬁm CREGE

“Void Write (int byteval)
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cefiafifale #meeTam-

Stream.Class . . . | Meaning : .
;Bﬁffered?nputStream 1 Buffered Input Stream

\B,ufferedOth*utStream Buffered Output Stream

‘ByteArrayInputStream . | Input Stream that reads from a byte array

1ByteArrayOutJ5utStream

_Qutput Stream that writes to a byte array

DataIn putStream '

‘An Input Stream that contains method' for*“réa'ding the

java standard data types

DataOutputStream

An Output Stream that contains method for wntlng the
java standard data types

FileInputStream

Input Stream that reads from a file

FileOutputStream

Output Stream that writes to a file

FilterInputStream

Implements Input Stream

FilterOutputStream

Implements Output Stream

InputStream Abstract Class that describes stream input
ObjectInputStream Input stream for objects
.ObjectOutputStream Output stream for objects

OutputStream Abstract Class that describes stream output

PipedInputStream

Input pipe

PipedOutputStream

Output pipe .

PrintStream

Output stream that contains print( ) and printIn( )

PushloackInputStream -

Input stream that supports one - byte “unget” wh;ch
returns a byte to the input stream ,

RandomAccessFile

Supports random access file 1I/0

SéquenceInp.utStream

Input stream that is a combination of two or more input

streams that will be read sequent'ally, one after the other

(3f4# 52,5 : The Byte Stream Classes

Stream Class Meaning
BufferedReader Buffered Input character Stream
BufferedWrites Buffered Output character Stream ,
CharArrayReader Input Stream that reads from a character array
CharArrayWriter Output Stream that writes from a character array
‘FileReader ' Input stream that reads from a file :
FileWriter Output stream that reads from a file
FilterReader Filter reader
FilterWriter Filter writer : _
InputStreamReader Input stream that translates bytes to characters
LineNumberReader Input stream that counts lines '
. QutputStreamWriter Output stream that translates characters to bytes

 —



VY : : ceaifae FeeTIE-L

9% qRE-93 T R ARG FiE oFm 13603 byteval @ e%mﬁ 73 20 | Tfe byteval-

@ ¥our ot fewrae <7, (8 e s o @3 et G B R 397 A |

oy Write () TRTR IR I “A” @3 weo<b dem 92l Snzadt (e =g
// Demonstrate System.out.write () : |

Class WriteDemo { ,

Public Static Void Main (string args[]) {

int b;

b - \AI;

System.out.write (b);

Syetem.out.write (‘int")

¥

}
SR AN WEo96-9a CFa Write () FRINH GIA F41 I 1 IR Print () @R Printin
(), Write () 9% G5 Fzeres Ry eI We64B-@ Print () @& Printin ( )-2 @ I3 A |

33,0 TEHT (T IRIF IW WEA UI0&3 o I (Mention the
constructors for creating file objects) 8 '

WISl SN T6T 2 (AT T ATy oI FiRA TN wawed tofd w9 W1 wesew o AR
SRR MY e 0S| Ti3w FGW wawes ¢ 4TS File Writer, Print writer File Reader
&S F G ST FFRIBA /G IFS T | GG W4 I (@0 IJIFS TR ©f 67 3 FizA
mazwﬁmmtm%m%ﬂmwmwmwmmﬁsw(ﬁNﬁW)w
AT TR et R FIIEA ©iBT @ (30 F) TR TE %A TS (AT TGt G (WTHAT FA)
@AY Rawa B | @A Tl FREW (FRCW @E ww) RN wwwas e MRS File
writer FM @ SfF ITHIBA (NWC File writer () @32 39945 FZAR (FIZA (AT o &) Fow
SJees R MRS File Reader 1 @ Si7 IFHIIA (WG File Reader ( ) I97° & | ‘

TTGIIA (NUT JIZ I 7S eI “{ATO ©I51 FI2e (AR FAIG 2 8

File stream class file stream ob]ect = new file stream class )=("File path", "File: Name"), ‘

-
File writer fw = new File writer ("C// test.doc");
BT, (@ I Tl IR0 I A B IF FACS T | T S AT YFCS T A | St
F39 TF AT ©f TIZA FHT (UF AT R T | WO O IR e & (@I FIZA F{eww R
YT A1 I | ATy FTGIIA (4T JIT A OIo! PiZeA Cofew o @F T cenar orew = 8
/* Opening a New Data File*/ ' ’
import java. io.*;
Public Class File
{ ] N
Public static void main (string [ ] args)
Throws 10 Exception

- A
File writer fr = new file writer ("C : \\ test .doc");
Print wrier Pr = new print writer (fr); :
fr. close ( );

" BorarE (it iR 3 ¢ BiReS testm @3 TP (. doc)WNﬁml

-
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B, File writer 10T File writer ( ) IWGHR (RS IR I 2CHoPH < TS AA R
~main (1) (R IR SRS Throws 10 Exception GEBES aege T ZE0E | S0 Throws ‘10
Exception GOBTB #HfATS try @ catch 3 977 91 (TS AR | G @3t @3 cenar orat =
/* Creating a New Data file*/
improt jave . io.*;
Public class File

{

Public static void main (string [ ] args)

{

try {

File writer fr = new file writer ("C : \\ip\ test. txt");
Print writer Pr = new print writer (fr);

fr. close ( )

} ,
Catch (IO Exception. e)
{

System. Out. Print (" Error :" +e)
System. exit (1); // for normal termination

b
X

.8 el FRW TAP/TEF wAGHT (Describe Reading/writing
files in Java) 3

TSI (AT IS TIB! FIZERTRR TA5{5/SEH5 WA & Ry FoeTe EQL AN R
FIZA G I G2 SIAe RSy 519 @ CTRIR TR LIS = T | ey ©idt i3 3w+
8 w1ee+G afeF afa s @ | : _ :

30 ol (Input Operation) 8 ©ibi %= T95 ©ut Ry @A & AT Writer
FIOH TS (I AR-JI (@F4- FileWriter, PrintWriter, CharArrayWriter, PipeWriter 2refen
mmaﬁ)mmwmwmwmﬁswwwwiﬁww|wsﬂa
OutputStream FITH TAYE @ AR-FI (T~ FileOutputStream) s ©R ITGIIT (T TR
I LB IRAE WSS o A s wawe 7w 1 RO FICH TAYS @R AR-FA (T~
BufferedReader, InputStreamReader, FileReader AYeT @ @ 9IM) I FA D-@AE
et oy G TG S ©IGT 4R I oG FRER Near of #1371 G ot HZET o2t 31 27 |

‘ g fam T oo

—s{ e 12 P N
B 3 2.5 BIBT F1ZoT TS etz (o) afarn




s - Cerafag FANILOTE-3

WEEsH S (Output Gperation) § OIS B Ao ol g T w 2UTH Reader
FICF TS (FIF HA-F (A5~ FileReader, CharArrayReader, StringReader, PipeReader
AR @ @ @3 TR TR S Cof T TS TR YIS T | O O (PG T JIES TR 9
TIREW €@ GR (Y fen T T T wed . FIeW BAYe @R WR-FH (@NA-
BufferedReader, InputStreamReader, FileReader @efo7 @ @I b) ¢ O T=HFA (T
AT T ASEB wIeS ey P A e IS = | AR read () M readline () (2T
I T FRA S i1 awe 31 7F G3R #RCATI print () I TG (@ SATS (WA IR I GO
BT e w1 2w fheal Borges (e 99EE I BOIE A 9 @IW O oS T

foey 8B Weitem (s70) e A = ¢ _

- WTEop Faw i

|~ cetai

g

Tow 3 53,2 ©IGT TR WEG45 AT (o15+) afem

n.¢ 93 ’[‘TW o ax GPT BIoAR I (Describe flowchart of a complete

java stream) 3

@ @ WIB/8, AT €T G (I uwaﬁ%ﬂ@mmmi/\smi‘cﬂa(m—éﬁm w54,
fox wie, G+ wizs, o, SRR Tonf) g MG @ U@ SRS | @i @ wi3/e
TOSIRET W ALCAT FHHAa 07 F0a0E 9F oo Wﬁjﬂweﬁmﬁﬁjmﬂ@ewm:

FETTR TR Yek =06 W | GG 43 w@em 20 HiiE:

o W12/s g3 #7 (1/0 Stream Class) €3
o T35 FG¥ F1% (File Stream Class)
w@@wxmﬁﬁ@m@?ﬁﬁwwﬁamwmwﬁ wmﬁmmw
HAFTS TOGTA! FITR TTE |

wiR/e fGW (I/0 Stream Class) 3 &l SR 3995 @ WT@T"?_E AT & LTS
InputStream @3 OutputStream @2 76 fGN FM @R OHA AR-FOPNR J9Te T |
InputStream €32 OutputStream 1 o STREGIT F ITT (@I TR QTR @F SIS
CRIRANl 51 I A | AR e Sy AR-FoR FwEEa ¢ [y @uw a9z w2 3945/ /aesoE
oEs FEN (Rl w9 %@ @WE- InputStream @3 OutputStream FPRER AR-FF
DatalnputStream 43 DataQutputStream-43 read( ) 932 write( ) (T JIXR FE TGN
byte BRRA (efRtyatem wH aiwd (3A%F) @ dAwd (MEEeF) W AW gy B wu@m
InputStream @3 OutputStream FPEA &8 RS AR-FOPHCRA ZARRGH Reemirltst
MR MR | @9 FIOW (@GR java.io *Iis Iffe wme Rym @y ate @ @
TR (AT SFPTS import CEHITE NG R S HAFT FAS 2T |




Eo{5/aTE A5 wstiraw afiw 0%
wIeH+5 5 ¢
OutputStream
Y Y. . Y
ObjectOutputStream | | ByteArrayInputStream FileOutputStream PipedOutputStream
FileOutputStream
v Y Y y
DataOutputStream CheckOutputStream DeflaterOutputC.:cam || | DigestOutputStream
Y A4
BufferedOutputStream PrintStream
fo@ ¢ y2.0 wICEG G
&5 5 ¢
~|| In tream Ll
\ 4 4 Y
LObjectInputStream I L FileInputStream —I i PipedInput trean11[SequéncelnputStream |
v - v v
‘ [ ByteArrayInputStream ] [StringB!,szeredlnputeStream ]
lLFileInputStream IL
: Y A4 4
DatalnputStream 1 l CheckInputStreaﬂ unﬂaterlnpuiﬁrz'cam—l LDigestIntputStream ]
y

y
b!ufferedlnputStream 1 uineNumberInputStream 1

Y
PushBackInputStreamT

-mwmwmmﬁmwﬁﬁﬁﬁmﬁ

f5@ ¢ 2.8 SIEEG fgw

ﬁimsgcansm aa&ﬁﬁw@e%@mnmﬁ%ﬁwwﬁ%ﬁmm
T I | A FETIRTE Wbt RS At W et 5w Reia wedt S ST ) o
fi‘mfiﬁmmmwmucﬁtﬁmmﬁ‘mwvﬂww*‘fﬁﬁmsi?ﬁ%@n G2 CaaT

F @IC, WA, T2 et &= (@17 3390 oozt wa ©ibt areet 774 ¢
W,W,Wawmmﬁﬁmﬂammrmﬁﬁ@m 51 S A1 |

= | ol genanw ot R Ty

G GTST efaaad cie
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27 QN FPT (File Stream Class) § e ©ER ©iHt wze Hobus QPR 225/e06
AT T ARSI FPT IS, W, R FOUF W2 FGu FP1 1 | i FGn FPerrd g
Writer ¥3 Reader Swio¥ | Writer «d2 Reader F7 b STRRRIS F71 REAH (AT PR 9OTT (R
| SRR O T W A qedAr @eER ey AR-FIeR IWEHA ¢ Rfey cRe I/ @ FRA
Be{5/eTE+B SRTEE REW (el T W | @ANF- Writer @R Reader FIRER AR-F FileWriter @R
FileReader <& 532 (T FileWriter( ) @2 FileReader( ) J7F (A TWAICHN ©iot I 2446
() @R STBB (STTl) WACPIER &Y I 395 8 eool Hize fw toft v = | ey T
Writer & Reader PR ILT JAZS HI-FPPIRA SACRAGH REmIael (I 21 |

@ FICR ABHRA java.io =ws e wir Ry @aitn @ @ @G I I
(AR TFTS import CEBTITSa TG G2 IS HeTS FACS T | )

Writer

A ) A ]
BufferedWriter CharArrayWrite . PipeWriter StringWriter

\ ' .
FilterWriter OutputStreamWriter PrintWriter

Writer fG% FI0R AR-FFITRA ARG Rt

Reader

A

. 3 PipeReader StringReader
BufferedReade| | | CharArrayReader ,

r

FilterReader InputStreamReader FileReader

A 4

Reader B FITW AR-FOOMRI ZTARREGHA ﬁﬁ"iﬁ’f

32.b WIS Bi%A itAGR ( Random File Accessing) § t

@IF FI3 (AT ©IBT WEET A TIACHI QG I ACHAT AARHE . HigA syER (File
Accessing)?ﬁ'ﬁ@lmw%W@meWﬁaﬁmmmﬁm
T3 RO (PN TIYER TG I SR ATR T A Tt A SRWIYR A WS A |
T3 GFA WA a6 RIS I Fiewhre w139 Wit (Sequential File Accessing)
37 0 | Precatme afs frafesrg | o FIRER (@ (T TIFH YO ARG AH Tio! At A ETIR
T AR OB S TS T, T WINeT F3A SRR (Random File Accessing) A #fifo®
AYRTS TR CF0 T TR 93 I GFET FEET SRR QWIeH T CPR CF6a 0T TR
HAOR T JIFS LA

<)



<8-R-1203]fle Mej|foiia)

TG/ TS Wtttz eifirgt _ LEHY

TIRTT TI5t A TITRPITZ el T3

® YT TIB! A NITHF @17 Al

* AT ©IB A RSB ARRET A e T _

° RIS BB A SveB TR O, A | . ,

WWW&WWWWWW TR NG e ey
e 21 2T = W 1 jav.io WiTeR wwf® RandomAccessFile WY @& e @ w7 e
1 9f% InputStream et InputStream I 7 RaizeT Fi W, O Datalnput @3z
DataOutput Aw af6 IBree A @1 wyrsy FRA WEtR-97 T g
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RandomAccessFile (File FileObject, String AccessMode) throws FileNotFoundException

RandomAccessFile (String FileName, String AccessMode) throws FileNotFoundException _
91 FileObject '8 FileName FeIeRH File F157 SRe @ TR AW A 303 @3 AccessMode

vﬁwwmﬁmﬂmnwm“wﬂ'mmﬁ(%ﬁ)eﬁv(m%ﬁﬁ)%@ww«m
T | AR, mﬁ&ﬁmaﬁﬂmmcﬁﬂmmm:mwm“ﬂ'mmﬁﬁ@mﬁaﬁ)ama
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TN 1A WIARR “%fe Iy oy RandomAccessFile R seek ( ) 7w «3f e
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void seek (long NewPosition) throws IOException

9T NewPosition IRT &FifEre w129 ey TR WA A I, T kR g e
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3.9 Ol WICT ORCABT /SN otz (The object 1/0

Operation in Data File) 3

WWWiﬂﬁmm(m)Wﬁmemﬂmmﬁwmmwwa
98 StringTokenizer ( ) FW @¥f5 wRTeas t IRTE AR, I i Gewzer e
(String Tokenizer Object ) =1 77 | R Gz TS (AR AT SCEIT AfS weet 2 L3
ﬁajﬂﬁmqawzﬂwmmwﬁmm@m(m, SIDF A (| ), G (-)), Roeat @a
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/* Writing and Reading Objects in Data File */
import java.io.*;
import java.util.*;
class Student {
int Roll;

String Name;
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double Mark;

public Student ( int R, String N, double M)

{ .

Roll=R;

Name=N;

Mark=M; .

}

public Student () //Empty Constructor
7 .

}

public void WriteData ( PrintWriter PR) throws IOException

{
PR.printin(Roli+ “|”+Name+ “|"+Mark); // | as delimeter

public void ReadData (BufferedReader in) throws IOException
{

String Str = in.readLine ( );

StringTokenizer t=new StringTokenizer(Str, *|");

‘Roll = Integer.parselnt (t.nextToken ()

Name = t.nextToken ( ); ‘

- Mark=Double.parseDouble (t.nextToken ()»;

}

public void Display ()

{

System.out.printin( Roll + ™ ” + Name + " ” +Mark);

}

}

public class ObjectInputOutput

{

static void WriteData(Student [] s, PrintWriter PR) throws IOException
{ : -
PR.printIn(S.length);

int i;

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

S[i].WriteData(PR);

}

}

static Student [ ] ReadData (BufferedReader BR) throws IOException
{

int n=Integer.parselnt(BR.readLine ( ));
Student S[] =new Stuent [n];

inti; .

for (i=0;i<n;i++)

{

S [ i ]= new Student ( );

S [i ].ReadData (BR);

'{ 1

@



A /ETAT Sttt elfer
) .

return S;

}

public static void main (String [] args)

{

Student Std[]=new Student [4];
Std[0]=new Student(101, “Mira” ,70.5);
Std[1]=new Student(102, “Karim” ,73.5);
Std[2]=new Student(103, “Murad” ,50.5);
Std[3]=new Student(104, “Poly” ,60.5); -
int i;

try {

PrintWriter PR = new PrintWriter(new FileWriter("c:\\student”));
WriteData(Std,PR);

PR.close( );

catch (IOException e)
{

System.out.print (“Error :” + e);
System.exit (1);.
}

try{

BufferedReader BR = new BufferedReader (new FileReader (“c:\\student"));

Student s[]=ReadData (BR);

System.out.printin(“*Roll Name Mark”); ;
System.out.printin(™* 1ttt Sy,
for (i=0; i<S.length; i ++ ) ’

{

S.[i].Display( );

}

BR.close ( );
} -

catch (IOException e)

{ :
System.out.printin(“Error :” + e);
System.exit (1):

}

}

}

output

Roll Name Mark
101 Mira 70.5
102 Karim 73.5
103 Murad 50.5

104, Poly 60.5

ARTEFF AT 93 TS FHCO
foferns
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