Chapter 21. xvyrors
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21-1

. BEOXVY FZERT D

PTLyY hEEETBEIC, nitXY Y R paintXV v R &3\ (JactionPerformed XV v RZEEZL TE
Tllco INSDAVY RE, ZNZNREIZF > TV UL, P Ly hOMEMEESNIZEE, HBV(EHE
BHIBRENICEE, BRIVRRIVYDIBESNEERE, BEDANRY MU THFTEEND EWSRE
MRE->TVWE U,

INSDREDNRODENTVNB XYY RBUAC, ISRDPICERNTERDAYV Y RZEHRI DI EHNTERX
Fo BATHLRICERLEXV Y R EEEDXYV Y ROSEICHTEEND EWSETRLWONET, &
ZIEE initXVyY ROETOPH S, BICEFEDXAYV Y REFTEULTES EWSHTIRATZZENTER
ERS

ZOESBBEEDOXY Y RHIBBIPZE R EDKSIFEBDTL L IN ?TLE AR BUKSEFETR
LRBRINERBSBLDOTIN, ALIDEBSIEZLEVWEEC, INTZIXTHED T LTERRIBLD
B, BIEOXY Y RZEERUADT OIS LDRKRBBIZEDHDERT, BIEODXYV Y RT. HDLRDER
DIEFERRT BDELSCULTEE. TNUHNOERZFE LAITH I TERRT 2DTY, HBLE KERT
OJSLZFITDEEIC, HBONBZRE>ETDENIT T, BEODXV Y RZVWDOHEREL T, BBN%ZE
BEIDESCESETHEIELSCTNE, TOTSLDEENDNDPITVNZELBHD T,

SETOTOISIVIERBTIE. COETHRRZIAYV Y ROBRE ZF o> TLWEEERE, U ITIL—FV

(Subroutine) H2WIEEH (Function) EMFEHINTWELEE, WITNICEL, ERICBEDAYV Y REEE
FTRINEHTWEXELELS, AVYRZEERLEADDODANADPTVNERKLES, BHTERIBNICFE>TWLWLT
HEUELS KRTBZEHHIZIDBENFEEAN, XV y REFVWCHBER, BET005IVISEOR
BODPTAYV Y RONEBREBEZRH > TSN, FENEEER > TRBRIDIENTEDRZETLL S,

-1. XVYRDER

AV Y ROEROERICH > TERLET ., INn(E, SERTPTL Y bDinitXY v K PpaintX YV v R TIT
BOTEBDERL T,

VAV Y REEDER

BRI BEDEY XYy R (RINSX-HDEE ) |
ES BRSNS
}

AV REDORICE, BIAEMOERRLE T, XV Y FRZOATEMDH DT EICK> T, EHEXGFIE
NTVEXT, BIEHRVVEEE voidE WSBIBAMEDONT T, Ko, BIEDRDILEEI SR THE
WEEBA, RINSA-FIDESE. XV Y RHRITERB/NSA-—FDIENTRENTVET, LB, X
VY RHRIFIB /IS A=FHREFNE FEENGLTINDTY, ZNTE, HlELT SETETET
FPORENZSZONIEAV Y FOW DO ZRTHRL & S,

public void init( ) { }

N SERTERRUTELNtE VWS BRIDAY Y KT, RIEDENvoid[CTE > TVWEKT, TIH S,
ZOXY Y RRABEERESBVNC EZRLTVRY, voidDRTICpublich DWTWERT, Thid, ATV
IRDOABHISHIDXY Y RZEFRATEDEVWSZEZRULTVWERID, FUSBEROETHBLEIT., X
oo RIS A=Y DEEDERICIHTEHHASNTLREBADT, HUEsNzEE L@ FHRIESKEN
ZEZERULTVWEY,
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public void paint( Graphics g ){ }

AIPHEMR L TEfepaint XYV v R TY, TDORAY Y RHBEZRSBVDT, voidlCBE>TVWET, ATV
O MABICHARFAI DD T, publich DNTVNET, RINSX—FEULT, gc&WSEHZEES LTV,
CDEHUI. GraphicsE WS I SRADATI T hEBURT XS ICEEENTVEXT, GraphicsZ SADA
TYVIORE PTLY hOBEBESEZERRELTVET,

*BIEDXY Y REDNHTE>THD

ZNTE XV Y RERODEREFE>TEBHEDOXYV Y RZE>THRL &S5, HUEENES, XFIHKIC
AXy—IZBULTAULOBRETZENSIE L2 EBSEDREKDXY Y RZES>THIRL &S, R8T
7e®(C. Threadsleep XV Y FZRAVWXRU& Do COXY Y RDEREF. paintXV vy RREEFHRIC, I5R
DERDPICEERUET,

void shortSleep() {
System.out.println( "Sleeping" );

try {
Thread.sleep( 500 ); // 057 R

} catch ( Exception e ) {
System.err.println( e );

}
System.out.printIn( "Awaked" );

}

EROXAY Y RIE, XFHKICSleepingE TRL TH S, 05MRH, ZDEXFIRKICAwaked ERTT B
(FOBHEAY v RTT, AHRSBVDT, voidIEESNTVET AERICARULFREAD TpublicldD
[FTVWERA) o FENSA—FIZRICERITMOXTLADT. IEMOPICEFATEEIMTVWEEA, ZNT
F. SOXVy RZEZEZEpaint XYy RONSFUTHULTE>THERL & S,

public void paint( Graphics g ) {
g.setColor( Color.red );
g fillRect( 10, 10, 100, 100 );
shortSleep( ); /] BEDAY Y REFTELT, o THE

g.setColor( Color.blue );
g fillRect( 10, 10, 100, 100 );
}

R<BODZISNEMLARERRLTH S, 05MKAT. B<EBD DRSNcNARERRT 23T T, @
BFC. PTLy bE2—DODXFHRROEDADD 1V ROZBELTULNIE, ZDP(TSleeping & Awaked
MRRSINTVEXT, FELE. XV Y ROBRIZZDXRIELLEFT TRV A, ERICE. 7Ty ~D
POXY Y RZEFVEITEVNSZET, PTLY hOATI TV RBEZRT thisE LT, RO K S (CEER
TBRIEBHTEFRIN, KEBEQFZCDESICEEAEEKBERLIHDIEA.

this.shortSleep( ); /] ATITORBEOXVY REFUET & ZBART 256
* XV RDRITICDONT

FEEDFICONT, XV ROFBELIEDOVWT, EDKIBERTOIEFICE > TLSHRZEE > TEWLWAF
TLWEXRL& D, £T. WebT SOUDSTPTL Y hDpaintXV v RABEIDO ICFNEEINET, E1T
DEED paint XV W RICBED KT, paintXV v R T, setColor, fillRectXY v k EIBFICHEOE SN, iF
BI923B8HFDXY Y K DshortSleephMRICHEVPEENEXT, RITDEMK(E, shortSleeplTiZ D |
System.out.printin¥® Thread.sleep@ ED XYV v RNFEVE =, ETNEATITERI, 2FBD
System.out.printinZIFNE LT, H53FBZEDBRLLB LS, FE UAIDpaint XV v FICRD KT, ZL
T. RDsetColorNFNEENTVNEXRT . XV Y REIFVEENTIZPADRDIZAICRD EWVWS T EZWD
THEHNDTLIZE L,
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B921-1 shortSleepX Y v FDIFE UL ERD
AXY Y RBOEREYTRFv(CDONT

ST PTLYRDORXY Y RELTES TRWEHFBWERTIZED K SBBRETTUL & 5D ? shortSleep (&, BEIC
BEZSZ5NTVNBRY Y ROBRIEERIT DI ERBEHDELEATLL, ZZT. P7TLY LTZDOLSR:
BREZF>TVNBIAY Y ROBRIZZEFTHIL &S,

getAppletContext, getAppletlnfo, getAudioClip, getCodeBase, getDocumentBase, getlmage,
getLocale, getParameter, getParameterinfo, init, isActive, play, resize, setStub, showStatus, start,
stop, addNotify, add, addContainerListener, addIlmpl], addNotify, doLayout, getAlignmentX,
getAlignmentY, getComponent, getComponentAt, getComponents, getlnsets, getLayout,
getMaximumSize, getMinimumSize, getPreferredSize, invalidate, isAncestorOf, list, paint,
paintComponents, paramString, print, printComponents, processContainer, processEvent, remove,
removeAll, removeContainer, removeNotify, setLayout, update, validate, validateTree, .......

PTLY bEApplet) SRDATI IO REUTRRENTVEY, DY SR (F, Panel¥ 5 X Container
D32DYTUSR([CIE>TVWET,, L TlEContainerV SRAEXTW> THEDTIH, —HRBAIHHODITE
TEWEZETUL& D, SETHIBRODAYV Y FHEENTVET, TDECKEComponenty SREXTH
DRULT, ZCTRESICZO/UEDXY Y RERESNTVEXY, BICKEDREIZR>TLBIAV YR
N—RBHODITEBZL RV ) EBSBEEDABLIHBINKEA,

EZBNN JavaTREXYV Y ROFAIC(EF. BRILE(FTHELS T, RINSAX—FDORBEDBRETVWET, It&X
(F. SETHIFEDpaint XV y RZBEDXAYV Y RELTERELTHERL &S,

void paint( int x ) {

}

N SETERLVTEepaint XAV Y RERBBE & 2EESI LD T, ZNE. /SX—FDEHIESIHST
T, JavaTIE BUBRAITEES/INSA—FDRER > TVNBIXV Y RERMPEARLET, DD, LD
KS5Bpaint XV Y RZERL THBHORLDTI, ZDXSC, XV Y RZFHIITILDHICANSNEIXY Y
ROFHDZ £V IRF v (Signature) EIFATLEXT, CNlE. ROELSBERTERENTLEXT,

VIITRFrPERODDER
- XYy ROBHE]
ORI EDR
ARINS A =T DEREEZFNZFNDOR/ICS A=Y DE

SFTIZ, B&> Tpublicvoid paint( )RE LML T, VA STRIS—HBERBM>7FE. EfTSE
ZEABBBEINEBD2TEEVWSZEFHDTRATUEN? ZNE. YTRFPHEO>TVWEDTY,

VIRFPHED>TULWNE XV Y RERIDHDIEETHEINET, LH L. BEIRKBEFOLAEEHRLR
WKSICRZEDHIEADBEETL &S5, TNETOTSLDTEHPIT EDIEOH T, initPpaint& L\ D 7Bl
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ZRDBEDAYV Y RICDIFTEIBEICE, BTRIAIT DI EICHRDITEREIES<KADET,
21—=1-2. XVYRDI\SA=F[CDWVT

AV RICHUT, BB 2HDOBEEP. FEEREDBREEL T, FUOELEWGEEZVLWTLLS, &
DEER>. XV Y ROBRICHIDAEMDPIC/INS A= ZERUET, &R E, BEIETC. HXROLEK
[FBRVWDTIN, INSKX=FEULTEZISNIEXFICE L >E UERIBEEZ DT T, XFihKICEKRT DX
VyRZEEREULTHELL S,

void drawMessage( String message ) {
System.out.printIn( "Received Message: " + message );
}

ZDOXVY BT XFWEINS A=Y EULTRIID, ZNICRICmessage& WS BRTZD(FTVET, Ih
[F. EHELTESCEDNTEXT, COXVYKRTIE COEHZBICHIDXY v KSystem.out.printinZ20F
UCHITEEDINSA—FELTHVLWTWVWET,

PTLY RDpaintXVy RH5, ZOXYVYRZEFRALULTHRLLS. PTLY bHSXFIHRRICET EWS
FEWAR, EITTRNDBERELEITUNCHRDITBONIEA L. PTLY bEWebT SOYRETEITL
BB ECCHBRRSNBLDTIN CCTRPILYZEFPTLY hE2—DRBETEITI D ERE
LT, EoTHET, EEDTOTSLEBHZERRULTHIL &S, drawMessageX Vv RH. paintX Vv
FE@AERIC, 93 RDERDPICEERESNTLDDLDOHD XTI,

import java.awt*;
import java.applet.*;

public class MethodTester extends Applet {

public void paint( Graphics g) {
drawMessage( "I am called from Applet Viewer." );
drawMessage( "Do you understand on calling method?" );

}

void drawMessage( String message ) {
System.out.printIn( "Received Message: " + message );
}
}

XFIHANBATEDLSBTPTILY RE2—DRET. TOPTLY hEETIT DL, BEERNSINDE
(. paintXV v Rh SdrawMessage NI UD TR O, RDOEKSC21TTDX Y E—IDXFIHAKRICRRS
N3z EICBEOET,

Received Message: I am called from Applet Viewer.
Received Message: Do you understand on calling method?

KIS AX=FDFHIBE XV v RIFBE L

INSX—IHERBETEIAVY R(E, BEUAITIEEU/IS X —9%HEL. DTRIKVICERICBESHRZ
THS, FUPEEINBI AV Y RITEENET, I8DE, /IISA—YDFHEZELICITRO>THS., XYy RITE
CEUDTRONZDTY, FIBTHHALIEELSIC. —BBIC. ZNZNORITOD/ISX—9%EXBT S
e®HIT. ROKS [CHEVRFTVET,

EINS X —%4 (Actual Parameter) Y LRITIEE LIeRN P ER
/XS X —% (Formal Parameter) XYy RAITRITIRBEOHTIBE LIEER

IS X—=F(E, 51 (Argument) EBFEENDIZEAHBDXIDT, RINSX—=FDZEF. R51¥ (HD
OETS) EERCEDLHDET, BUELSICEINSA—FH, E3IE (LDOVETS) EEENDZELH
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DEI,

Bd21-2 drawMessageXVy RDIFEUICEFBER/INSA=F RIS X =5

KNS A—IDECTHHENTAY Yy RRFOCESNBHZRTHERL &S5, EINSAX—-5ELT GHE) R
ZHMALTHET, FKlEEDdrawMessageZlFEIBRIC, RO K S(CERR=NzE LRI,

int beount = 12;

drawMessage( "BARDEME(E" + beount + "ETHD");

ZDIHZEICE BIRDE/SAX—YDHANRITTHIESNK T, XFIDEELTALN, FHbBERE LT, "
BAROEM(F12ETH D" E VWS XFINEMDNERSNT T, B ESNTcdrawMessageX VY v RDEITT
(F. ZOXFINEHNMRI S X =Y DEHICHASNE T DT, RADICRDESBRAMTEONIZDOREUIC
RETERITHIFREILEINE T,

message = "BARDEMEF12ETH D"

KINSA—FHEREEFT DAY v ROERAG
drawMessageX Vv (&, BMERIBZFHRFT S/ZOHICANR LD HIDURBIBXY v RZEHR L TH
FL&D, LERAR ZHBD=ZARZEE<LSBAV Y REZERLTHEWT, INZpaintX Vv RHOSIFUH
BB3ELSCUTHELELSe COXAV Y RICEZBDREZBRIF. ROKSBEDONEZSNET,

- BEBEOATY IO~

- EROXEAR, yEER

- HIAORSE
INEFOBRZE/INSA=HELTAV Y RITERIE, ZFHBI=AF (A FTILYEBMEENET) HHEITE
Fo RDESICEELET, drawLineXV Vv RZEE> T3 ERDEESIWVWTWET, BERHNSEDETOEEE
F. BADREER—ICLTHDET,

void drawTriangle( Graphics g, int x, int y, int len) {

gdrawLine( x, y, x+len/2, y+len); //BDOFhA
g.drawLine( x+len/2, y+len, x-len/2, y+len); // =3
g.drawLine( x-len/2, y+len, x,y); // IEDORLD

®21-3 drawTriangleXV v RO#E< ZED=AF
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ZDOXYV Y RZpaintXVy ROSIFPE U TES> THERL &S, TI(F. BHIET 1 DEF=AFRBKLSIC
{ﬁj Taii?o

public void paint( Graphics g ) {
drawTriangle( g, 100,100, 50 ); // EBIET

}

ERDOFELTE. WebT SOYHDSEHgc& WS BRI TRITEN D o B Z drawTriangleD A (CHZDE
FELTWEYT, =5, BRUTER/NSA-YDEEEZRBHS, BEULZTREOTHAXL&LD, EDKD
BEIENMBTLEID?

void paint( Graphics g ) {
for (int i=10;i<50;i+=10) {
drawTriangle( g, i, i, 50); /] EROEZFEEEZRBHS
}
}

* BB IEMRE

CDESENSA=FZF 21XV Y RZEERZE TOTSLZNED IV KTOMDPILTREHSN
BTENTEXRT, KHEIC, ZS5TULOID?ESADDIC, BICETELTOTSLEXY Y REEST
ETBELTHATL &S, RDpaint XY v R(E, LEIOETHTELYIOR(CH > T, OAFZEH/TZTL Y ~
DTOTSAICEFRNTVX U,

public void paint( Graphics g ) {
if ( startx>endx && starty>endy ) { g.drawRect( endx, endy, startx - endx, starty - endy ); }

else if ( startx>endx ) { g.drawRect( endx, starty, startx - endx, endy - starty ); }
else if ( starty>endy ) { g.drawRect( startx, endy, endx - startx, starty - endy ); }
else { g.drawRect( startx, starty, endx - startx, endy - starty ); }

}

INEZ#shapeDIEICHE D T, 3DEAFPHEM. BAFZH LIICHRLUTHAXRL LS, BUETHE, 3
WO X4AM[EWNDSZET, FH2ABD DIFED T ZIER > THTRORITNERDIREATUR. BLWEL
TL&S?HULIOREIBEEE LTEESNTRIEINE, WIRBAR | BB CBIEOFRED#IE 2 TcHTE
BIEEW, ST COXSBREE, TcEXE drawShapeE WS XYY RZARINE. E5BBTLLS
M?EEEDETZESELTHI L& S0 UTDERT, Blishapeld, 1V RY VY REHE LT,

public void paint( Graphics g ) {
if ( startx>endx && starty>endy ) { drawShape( g, endx, endy, startx - endx, starty - endy ); }

else if ( startx>endx ) { drawShape( g, endx, starty, startx - endx, endy - starty ); }
else if ( starty>endy ) { drawShape( g, startx, endy, endx - startx, starty - endy ); }
else { drawShape( g, startx, starty, endx - startx, endy - starty ); |

}

void drawShape( Graphics g, int x, int y, int width, int height ) {

if (shape==1) { g drawRect( x, y, width, height );}
else if (shape ==2) { g.draw3DRect( x, y, width, height, true );}
else { g drawOval(x, y, width, height );}

}

47316 +3BD THADAY Y RTHET7TBO DIFED T LTI B LT TEHE Ulc, o0 SBOREOIEE
FLPRBRUANOTEOLPDERIN?Uvdh. 1cEXE4BOXE5BD X 65BD DEEENHZRBBEREL
THTLKESW, 3DDXYV Y RTHBLTHEED FZ2LES, 4+5+ 67T, 51 b BODBENTZT D
RIITEAET, 1 DDXYVYRTPofcH. 4X5X6=120@B0DHERFTEIDZDEENRINE
WERBWDTY GE1) o« SOXSTBENTENIBIBLEITT, HERDOHITEZ, BRULEBICEBERZZC
ENTEBDTYT, INHB, XV Y RZEES 1 DDEBTY,
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K EH B DER

O—NNEHERINSX—=FELTRIIMZEHZRUBAIICT DE. O—NIERDAIMBRSNTLES
DT, RINSA=YDEHENRTDIENTERLRD, IVIAINIS—ZHULEY,

void dummy( int x, int y) {
int x=10; [/ RIS A= EBUBTDEREESE L
System.out.println( "result:" + x *y);

}

LOBITIE, IS A= DxEDO—NILEEDHEZE (Collision) LTVWKITH, JavaSEEBTIE. CDKSK
BEEHFEINT, JVIISHIS—ZELEULET,

kA YRY Y REHEDER

AVRYVZEHERINSGA—IDBUBRITE TS ESBBTLLIN?ROFP T LY bDTOT S Al
2DDAYVY RZEFE > TLERT, paintXV v RHASdummy XY v RZFERELTVWSDTI A, dummyX
VY RTREMDCI0ZRALTVERT, BHE LT 1 YRYVREH (BHTRADCABRAASNT
WERWSEEFDMEAZSNTVERY) EdummyX Yy RORINSA—FEMAICESENTLERT, &T.
System.out.printin TE—FE D K SRMEDNNFIRKICRRSNDZDTLLOIN?

import java.awt*;
import java.applet.*;

public class ShadowingTester extends Applet {
int X;

public void paint (Graphics g ) {
dummy( 20 );
System.outprintin(x); // ZDxlF. AV RY Y REHDAZIET

}

void dummy( int x ) {

x =10; /] ZDxlE. RINSA—IEBDA%EIET

}
}

AVRYVRAEHERBUBRITR/INS A=Y DEHPO—NILEHEHNEE =N TVBIHERE. RINSX—5H
BZVWEO—-NIEBDAMBESNDZEICBRDET, COFITE dummyXY v ROPTORAR, /S
SIA=FDEHRICTBONTVWEYT (£2) o 1YRIVREHICEHAERASNTEADT. XFiHKIC
(F. TERDEDINRRENDZECRBRDET, B/ RINSX—FEBDDA VY RY Y 2AEBDTT Dx7%ER
ERAULTVWER L. ThZEZHORRK (Shadowing) EFATULXRT,

RIS A—=9PO—NILEH TR UBRIDMEDN TV EEC, A Y RY Y RBERD A Z[ EDMES AR
WTL&SHD?RBVNELTLEEEW, PTLY hZDHDZEIEULRUIEVSEITE, this& WS KRIBEHD
AEENTLE U, TNZAVT. dummyXY Y ROPTRODELS CERRINE, & XE UBRTDEE
NESSINTUWELTH, 1VRIVRARBDEZSRUIZD, EXDIENTEFXT,

this.x = 10; /] AIRYI Y RABEDEDx(C10Z2KAT D
*ZEBCHIEBENDIXAYV YR

BIEOXY Y REEEERLUIIBEEE. 1 DOXYV Y RO SHIDOFENET ZENTEXRT, It £EFE
D=AfEE< XAV Y FEFABLT, BLREBIISBAVYREERELTHARL LS. ZFD=AFHR
DERT, ZTOTFICRDEE, BZEOTHILLS, BI/INSAX—FEUTE, BEBREE. ROERDIE
ROXEREYEERE, ROVAXZD4DTT, INSDBREZDXRTMBLT, drawTriangleZ IFNH L TP
DET, T595&. BERO=ZBENMEIMIMNEI DT, ZOT(CdrawRectZARLNT, BEREZHBBULXT,
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ROV X(E, BO1BOYAXCTHEO>TVET, Rfew BOYA XBFEDY A D128 LERLUIE, B&S
E. BAPICEBERTRT DIEHIC, xBIRE yEREHIPICRELTLEXT,

void drawHouse( Graphics g, int x, int y, int size) {
drawTriangle( g, x, y, size );
gc.drawRect( x - size / 2, y + size, size, size );
gc.drawRect( x - size / 4, y + size + size / 4, size / 2, size /2);

}
DXV RZpaintXVy ROSHALT, E>THEXT,

public void paint( Graphics g) {
for (int i=20;i<=170;i+=30) {
drawHouse( g, i, 100, 20); // TEROXEEEZEEZIZHS

}
}

BB, paintXV v kA5, drawHouseXV v ROIFRE SN, ZIHSEICdrawTriangle XV v RHIFOE
ENTVET, CO&KSIC, TOTSALE. BIEODHEDHDWIBEICJavaTERSNTLD XY Y RO@A%E
BHT. XVYRDOZEOHE UDEHTURBNMNEATNKZERLBDEXT, InE. FIETHBNALEL
7Zo

214 ZECHFUOHEEINZIAV YR

¥E1 ZENTH, HETVIARZLDTY, £<1000BD DFEDFTZE 1 DDXY Y RTITHR> T,
2000/ THDTOT S L%EE> ! ) EF/DICHBETIZEENNKT, ZOLS5BTOT S A, BI%E
oD, BEAITZEXYV Y RTHEBUTEZEBLTHDE. 100{TICHBBRSBEDET,

¥E2 RISA—YOEHICHEERATETCLRVET, 2DBERF. TARFLTWEE., IR8bh5,
L UEINSESINZE/NS A=Y FESBHISNTULEVNET,

21-2. BERIXV YR
21-2-1. B—OEZRI XV YK

INSA=F [ BEURINS XYY RAD/INSAX—=FDRELTUR, XV Y FOERTORTEICE XYy
RADSIFE LRIN, II5HDIFHRZERT ZENTEXT,

KXV LDRT ERDIE

XYy ROETIE. XVYyRZERELTVWDT0YIDREXTETIRDO>TURZIE. BEHIICIEN T
EULAIICRD XY, LHL. BARBIICXY Y RZRT ULIZWEEE. returnXXZAVWEXT, (. F10&E
THETEXRU e XVYRZEDEFRTHRFRTIE T, FE URIICHEZREER T, 1A T, EZRT X
Vv RZERUIEWSEEE. FE URIICEZRT EZCH. CDreturnXZAVKT, COEEEF. ROER
DLSIC. returnDREICHKZERT DI ENTEXRY,

Copyright by Tatsuo Minohara © 2003 Rev. B Macintosh Java Primer Chapter 21 - 8



VreturnX CIEZIRT & EDEN

return XV v REHOBURESEISRTIE ;

BT IBHIC. CDreturnXDEICHE S ANFHESNK T, sHIEN OO T—EDBICERODILIES, HEU
RICZDEPRENE T, T TRESNBEDOZEZRDIE (return  value) HDWHRDEEIFATNE
Yo BIEEXTE. NRIfE EULTHALTER U

®21-5 returnX(CKBMEE LAINDR D{EDRE

ZNTE. BRDBEZRIISBAVY REERELTHARL &S, I ROEZRI DT, ZORZEDRLE
o SETER. ROBHIBHDIELEATUZDT, voidEBRULTER U, TeEX R BHERIDTHN
(F intEERUET, BREBAVY RZEERLTHIL &S,

int square( int x ) {
int y=x*x;
return y;

}
ZDsquareEVSI AV Y RIS A—FHEULTRITISBO 2 #ZE LT, SHERBREZRDBEE LTRL
T9. BYAICBO>TLXIDT, RINSA=YBRDEDHEE UTRintE RSN TVNEYT, HHOPI<

IREHIC. O—NILEHZABL T, TNICHERBREZERFTSEDLSICRRLTVET, returnDR(S,
RZEBELZENTEXRIDT, COXYV Y FEFEENICRDELSICERIDIEHTEXT,

int square( int x ) {
return x*x;

}

HE3 N1 D2DFZERTHEL &S0 2DD/ISKX—FZRITMD. KEVWSDEERT AV Y FZERLTHE
T, B 0EFTCHETEUHZANTVEXT,

int greater( int x, int y) {
return (x>y)?x:y;

}

B21-6 square & greater DEEAE

ROMER 1 DUHERTERVDTLLSIN?CEBRMDTOTSIVIEHEBR. XV Y REFTTR (SEHEY
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BEROFNWTLIZDOT, BRDER 1 DEZEFULHIBRTETREA. HLU. EHOEBEZRLZVLWDOTHNEE B
CUTED, ATV IO LDFEICETHELNHDXT . TOAERBEDETHIALIT,

5L, RDEZERTIEEZ LU (FFEZIE. BlZEvoidTIEA<int&E R L) DIT, returnXH XYV v KD
EEDOPICEFTNTULERH 2EBEEESBITLELSIN? KEKRTT, JavaSEB8OIV/I\AMSHEPLAER
FHOTWT, TretumXHBNE) EVWSIS—AXvE—IZHLTINET,

* AVvY ROEFEE U ERDBOSHE

TlE BROEDHBDIAY Y FZHVOE U TES> THARL &S0 RDEKSIC. RKAXDHEDPICKAY v RIFE L
ZERRUET, R/INSX—YDEHE. ERSNLR/INSKA-YDEHRERBUAEZTBELET,

VRDEDHDIAY Y FDIFE L
ROBEZZITIMDIEH = XV Y FOBFI( R/INSA—=H );
H553h. RAXBERARLRBVT, ROEZRIMSBL TEBLEEA, HDWLE XV Yy FORELZ

BHELBRDOPICEESETHEBVEEA, ST, ZNTRE. BREREERLIEXV Y FE. TOEHICEDL
T FOBLTES 72HDERZELTHEL &5 BHZEES LLBNS. KRAZTRO TV,

int z = square( 30 ); // zIZ(F900HMRAE D
int y =square(z + 20 ); // yIZIE846400MAE D
int w = greater(z, y); // wliZH846400NMEAETND

HROBEDX Yy REBKRIC. PTLy bk (U3R) BEDOAYY RTHBIIEZRIEHICE. ROKSIC
thisZ D [F CHEPEIZEHTEXRT,

int positive = this.square( -30 );
COESBELHULZETRO1IBEE. ERICIE. EDOXSIBETOIFBHFEICHE >TVDDTL & SH ?BEBHIZ
RWT, AU, RITOKRFZE>THRLEL D,

AV ROIFE LD :
int result = square( 45*10);

—45*10E WS HADFHBS N T, EBUELS0(CIRD RIS X —F & U TsquareX YV v RITEESNEK T,
XYY RDES :

int square( int x ) { return x*x; }

%squareb“ﬂlyo:tlj én\ {&/ ()5 X —Qm_x‘%lx(fl\ %/ ()5 >( _9 @Eﬁ{@450b\‘1ﬁkénia—o

—x * xEEDNTRDHERBROEL(BE2025000 R DEE U TIFE LRAIIORESNRT
AV ROIFE U DR

int result = square( 45 *10);

—square( 45 * 10 )DFHH. RO BOEHKE202500[CESEHLDFRT,
S>ZEresult®BEE U, result = 202500;& WSRAXHOEITENE T,

ZD&KS(C, RITOFEN—FEERSNEXYV Y RICBD, FEMMTIBONE. BUOFEUVRAICR->TER
Ufco REURAITE. XYy RZEIFOCE LB DEdh. ROEICEST|Z SNET,
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B21-7 squareXV v RDIFE U &R DEDRZE
KEEEDRDEDH DXV Y

SETH, ROBEDHIAXAVYREFE>TEX U, EDELSBHEDIHo27=TLLIN?A L. BBEDD
[CHEULTHET, S, BLBEDZ EHNBINFTEAD, B&2EBVWBLTHTLEEWL, JVRES
DEULTELNTWVWBA XYV Y RIEFBEWVWTWEKY,

ADDBERZB/IXV YR
getColor, getRed, getBlue, getGreen, getFont, getName, getSize, getStyle, getFontMetrics,
getAscent, getDescent, getHeight getLeading, stringWidth, getActionCommand, get, getlD,
getKeyChar, getKeyCode, getX, getY, getlmage, getCodeBase, getDocumentBase, getAudioClip,
getAppletContext, length, compareTo, subString, charAt, toString, valueOf, parselnt, intValue,
floatValue, doubleValue, toCharArray, read, readLine, getText, getParameter

BV Y

ceil , floor, rint, round, acos, asin, atan, atan2, sin, cos, tan, abs, exp, log, pow, random, sqrt
HIBEZEZRI AV YR

isShiftDown, isContolDown, isMetaDown, isAltDown, checklD, checkAll, waitForAll, equals,

equalslgnoreCase, endsWith, startsWith, ready
—MME>TEXRUE, ZABDES7Z2F? > TRSAE BIDEZFZHARUTHRL LS, ETHICEHIN
TWBETTT, BRERI XYY RTIE get& WSEIEN, RBBEZRT XYV Y RTE, is&WLWSEENES
KBRDPICHEONTNDIDHIOMNDET, BATERTDEICH. XVYRIEZBRZDFDEZFICZIDELDS
RIEBBZTo>THELKE, BTTOISALAZFEMRUEEE[CHADPTVTLL S,

KEHERXY v RDIFE U

XVy ROEE UIE, XROPICERTERID T, EINSXA—FZRIRDOPICHRIDAY v RKOFELE L=
HRTBDIENTERT, ROKSBEHBXY Y RIFE L TE. ARIOE/IS XA—HHSIEECFHIESNTL
TEXT, > T FEUDIBEFELIDARAIICEIMTVD XYV Y RASITIONBZ EICRDET, UTDEk
TIlE. greater—square—System.out.printin& E{TSNBDZ E[CHD KT,

System.out.println( "result:" + square( greater(30, 40)-10)) );
ERIC, CO1XHEDELSICEITENBIDZEE>THIRL &S,

1. greater( 30, 40 )D'E{T SN D ~>FHdIER (F40(278D
2. square( 40 - 10 )H'ETE N B ~>FHIERBR(3900(C72 D
3. System.out.println( "result: " + 900 );,NERIT=ND

*RIEEZERT XY v RDF

ROEBERI XYV Y FOPTH, RIBEZRITAY Y EDBER, ifXPwhileX72 EDFHZHRT DHICH
WENEKY, LEXE BEOKIADEBRD12GNS14RDETH DI EZHFITBIHDXY v Rz U
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THEXT,

boolean isLunchTime( ) {
Calendar rightNow = new GregorianCalendar( TimeZone.getTimeZone("JST") );
int hour = rightNow.get( Calendar HOUR_OF_DAY );
return  four > 12 && hour < 14;

}

HIEBEZIRT DT, RDMEDEE LTIEbooleanZiEEL TWVWEXT,, BRIIE, BB CHE> T, EFEDiIsZDIFT
W&, Calendar? SRDATI O RZER LT, BEDOKAZROTNET, BARBD T, BEZZEREL
e TR LU TVWERT, ZITH 5. 2488 E UTRRNZZENhour[CROTVEX T, returnX DR D EDH (.
FERICHEO>TVET, ZDELSICERRTDE. FKEADTHHEINT, FRIBBEDtruedd DL\ (FfalseHh IR EN D
CERBDERT, INZMDXVY ROPHSHUIBEUTERTILSBIEZZEZTHERIL&L D,

if ( isLunchTime( ) ) {
System.out.println( "It is lunch time! Shall we have lunch?");
}

CDXSICRBRZRDEE UTGRI AV Y RZABVSIHSE[E. XYy FOMEE UEBEIXDORERDPI(C
SR L TEVWE Y,

21—-2—2. BANEXVY

AV Y RCEINZEELED, BIZRLED LIEWEENHD XTI, ZDHFEICE. RDEDEP, R/(S
A=Y DIBDEEDEZB(C, BINTHDCcZRT [ ] ZBRLET.

I void scanArray( int a[]){....} /] B ORI Z5|18HEULTES

Bl:  int[] getArray(){ ...} // BEOEFIERDEE LTEY
XV REFOHT A TE. £S5 A—5OPCRIIBEDRUET,

int a[]={10,20,22,5,6}; // B—=RAIIBEFIDESE
scanArray( a ); // BHlaZsIEE L TELTWS
int b[]= getArray(); /] BRDEH S, BedbZzZRELTWLD

BRI DBE . BIIDBERZEXYVY ROPHSHFEET DI ENTEXRT, INF ATV O RZESIKELT
5Z2%EEBEUTY, 5IBELTEZASNIEATI O COABICAREESNTE (publich DFShre) X
VY RPDI 4 —I)LRZFOESNIEXY Y FOPTHBI B ENTEXT,

B EFIBULEFEZEZTHELLS, HIZE ROXV Y R, FHBESRUED, B, HBEHD I
ELTEZ SN, BIIDEBZRNIANT, 3IELTEZISNIESDHEREN S, trueZERUET, 5
TRIEINIL, falseZRUET, BERZFARTLO T DTHNSVNERNB DN oz SfalseZERUTIRT T
BEICLTVRT, BBRUDNFRERITRD /125, BODSBHI>7&WVWS T & TtrueziBULTWE T,

boolean isAllGreater( int a[], int value ) {
for (int i=0; i<a.length;i++){
if (a[ i] < value){ return false;}

}

return true;
}
NEFMRLTHELLS,
int array []={18,20, 40, 50, 30, 40 };
if ( isAllGreater( array, 15)) { .. } /] IRTDENMSEDHBREN TS
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RO, BRI AV Y RTIN, cZFEEELRUKIIC, BAlE. HBEHIHELTEZSN, BUL
EIDPCZDENFELLS. RACRIOD2LBROIVYTYIRDEERLET, HLRTNE -1%Z
BUEXRT, PFH. FROXYV Y FEBTVET,

int scanValue( int a[], int value ) {
for (int i=0; i<a.length;i++){
if (a[ i] == value){ return i;}
}

return -1;

}
INZABLTHIL& S,

int array []={18,20, 40, 50, 30, 40 };
int target = scanValue( array, 40 );
System.out.println( "Target Index:" + target );

21-3. 93RAXVYRDER
21 =31, AYVRIVRARXYYREDSAXY Y RDEWN

INXTR, PTLy bOTOTSLELRT BT EZNRICEEED TEX U, PTUIT—Y 3 VDIHEE
(F. BEDXYVY RZERULLDESTEDITDESE BLoEBB/MEMEICBO>TVET, FUL(E #&D
BETHALI I, CTRPTVIT—Y3VDTOTSLATEREDOAY Y REERT BDIC. HEREDTE
(FERGRLTHEEXT,

PV —23v7005ALD05EE. RITHMmanXV Y ROASBEROFTRIN., CNEISTAXV YR
(ClassMethod) EMEENZHDTY, PTL Y hDIBERF, paintXV v EPnit XYy REERELTEXRL
b, INsSlEAVYRIVAXY W KR (Instance Method) EMEENTWERT, MEDEWLE. ROKSHE
ZBIEHDET,

cOSAXAYV YR OISR ICEEMBELTVWDS
CAVRIVIAV YR OSZDSESNEATIION (AVRIVR) [CHBLTWS

DS3AXV Y RDBER. VSRICEEMBLTVWT, 20U 5 R—MRICEADDIEEN RSN TNET, —
A AVRIVRAXY Y RMERDATI T U MMCHT BERZERIRT DHEEL RSN TVERT,
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E21-9 9SRAXVYREAVRIVRAXY YR
A AVY REENET &S

2DODOXVY ROFHELZHBRUTHRL &S 1YRIVZXV Y ROBEILIF. HBVSROATI Y
bZE1DERL. ZOATITIORIHUTXY Y REFNE LT, EXE RY Y DIFE(C(FButton?
SRADATI TV REERLU. ZOATIITORCHULTAY Y REFATVWET,

JButton mybutton = new JButton("Lunch"); // A 7YV O M 4R
mybutton.setActionCommand( "take lunch"); [/ ATITORCHULTAY Y RIFEL
PTLY RDFEER. BABENARETIXYV Y ROBERBRIZIEET LT TEBLEREA, LEAXE R

Osek(E. P7FLy kBEPARL TWBrepaint XV v RZFUVHLTWERT,

repaint( ); // thisrepaint(); EEMRLTHRL

DS3AXYY RDIFZEICE. V5RZERHEELTXAV Y REFVEULEY, L&X [ MathY SRICAR
ENTWVBsqrtXV y RZEIFOCE L TWSIHER, ATI TV RTREBL, V5 RBZEELRLTVXT,

double result = Math.sqrt( 35.0); /] PDRCHULTXAY Y RIEL L
KXYV Y REFEHRITDEE

PV =3 VT manXV Yy REERZELTWE U, COXVYRICDWT, B5—EBALTHE
lJckjo /chkjt:kﬁ/ naﬂbtéibt—o

public static void main( String [] args) {

}

static WSHFRIBRIEEEN SN TWVRT, TN,

IS2AXVY ROEBEICHE>TVLWET, —MRINICHS X
Vv ROBEICIE. ROELSKRE

RICEDVWTXYV Y REEERELULE T,
VIOSAXY Y REEDER

static BRI BEDEY

XUy F& (RINDA-HDEE ) {
ESREERSIANES
}

CDESIC, 9S5AXYV Y RDBEICE. BICstaticE WS F—D—REZEANDRELNHDET (1) o
FRIC, ZOXSIBAVYREEELTHEL LS,

static void displaySquare( int x ) {

System.out.printn( "The squreof "+ x+"is" +(x*x)+"." );
}

ZOXVY K& BICRITIOIEBEHMOD 2R EXFIRAICKA Y Z—IZRRI DLETDAY Y FTY, mainX
Vy RHOSHEPEUTEI>THRLE& D, 1 ~IXTOHD2EERRSEDIEICRDOXT,

public static void main( String [ ] args ) {
for (int i=1;i<10;i++) {
displaySquare(i );
}

}

DI3AXV Y RBODIIC, VS RBZEBELTVWEREA, 2DKIIE. BLISRADOADIE

BlE. 93 AXYV Y
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ROPHSBRIZIEET DI ECKD T DI SRRV Y RZBERERZENTEXT,

ZD—AT. DS3AXVY ROPHS, BEAVRIVYAXY Y RZEERZERF>TETEA, TYRIVRAX
VYRE AVRIVRERBBATI IV ERBEETEINETY ., REDISADAVRYVRZEDEH L
T ZDAYVRIVRICHUTHESIBENDH DX T, E(C, 1YRIVIAXYVY ROPHSZEDISADI S
AXV Y RZBVOEUIEWEER V5 RABZEETDIREDNHD XTI,

XOET staticC WO SEBREEBNTHI I LZRU. KR SRICEERI H7HDF -V - ERFERR
WDTIH, JavaSBRCEBORNZRATLRIDT, 2OF—T—RKHAAVNSNTLET,

21 -4, INERT XYY ROEZRDH

ZCTE BIDUERNBAY Y REZRUTHRL &S, I5RARXV Y REFESRTOTISbE, 1VR
BYRRXY Y RZEE>1TOTS5L% 1 DI DFIBE LTER L THRT,

KIHREED SBHE LI —TCADLTEL, ZOEZRT XV Y R

LRI, 7003 LAEVWSHETERLIEHDZE 1 DOXYV Y RICLTERLTHELE S, PTUT—y3uh
SESEVWSTET. I93RAYVY ROETERRLUTHRT, I—PDANZ 1 {TXFiRAKD S55MAA T,
TNZHFDINEERRL T, TOHFIDNRITBEERI AV v R TY, @HIS—HHo7emE(EF Hlst
ZZDERFPEUTISEB XS CLTVERT, ZD7cd, RIDDAXY Y RZDIBEDEIC, Tthrows) &L\S
BEZRIT, COXV Y RHRETDIUREMDHDIHINDI S R=EBELTVWET, TR —&LL
ExceptionE W3OS RZIBEL TWLWET,

static int scanInteger( ) throws Exception {
BufferedReader br =new BufferedReader( new InputStreamReader( System.in ) );

try |
String  line = br.readLine(); br.close();
return Integer.parselnt( line );

} catch ( Exceptione) {
System.err.println( e ) ;
throw ¢;

}

LEOXYV Y ROEVWATHUSBTELED I, try~catchiBEXDP T, throwE WS XZRAWLWTWBHEZ S
TY, cNn(F. FEEULRIICEDETERZR L., FINERT ZEZIEELTVWET, XV Y RHIMGINERESES
TJREMEDH D Z & ZE R T throwsEER D, TES5DAK. sHDVWTLWRWDTERELTLEEL,

X21-11 FINAZERI XV Y R

FNTE. TOAYV Y RZmainXV v RHASIFERBLULTE> THEL &S, TNIE. 1~5X TORMEZ(FE
S5RVRD, ZOECITEDTNEWVNWSEDICHEO>TNED,

public static void main( String [ ] args ) {
int direction = 0;
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while ( direction <1 | | direction >5) {

System.out.print("ARZEHFBSANDLTTFSLI~5");
System.out.flush( );

try |
direction = scanInteger( );
} catch ( Exception e ) { e.printStackTrace(); }

// direction [CI3AT 1~5F TCOVWITNHDESHA>TWND
}

scanIntegerMBIN ZFKET B UREMENH DD T, try~catchiBEXDPICA > TWVWEXT, printStackTrace X
VR BIADRE USSP ZEXFIRKRICERRUE T,

21-5,
21-1.
CHDETETEEWARWAHIBEETER ST T, ERRICED U THEEL,

s#.lél

]

21-2.
CDETEHZ LK. scaninteger. displaySquare, displayCube® 3 DDXY v RZBWT, I—YHAAL

FEBBD2R, 3|RERRIDEIOBFPTVI—y3vTOTSLZEDRBEN, BHE. I—UDEBHERT X
SRBEFINEAN LB 272%E. BE>TVBIZRRLT. BI—EANSTERXICLBEL,

21-3.

EZAE (ZAFUL) ZBET2L5BAVY REERLEBSWV, INSA—PEUTEFRZ0E. EEE
e, B E. PODXERER, yER, SSVCHEREOREIDE4DTY, ROEKSBIITRFRICHODET, 77
Ly bDTOTSL%EED, 2OXVY RZBWT, E=ZAF~E2 0BFEEXTEHBL THERIL,

void drawRegularPolygon( Graphics gc, int#n, intx, int y, int radius )

EVk 360 Q) ZBEETE 7D UTAEZEZZRD, MathsinXV v KR&EMath.cosXV v REKJUVEER%E
BWT, BEROEEZEIDEUEYT, TNESOEERICIRESIVWVTWEEY, HRBIELSTES !

21-4.

RINSA—=HDIFEZRDEE U TCRIEEEZF 072 XYV v RZcalculateCube E WS ZRIZBWVWT, 42
VIRFPICHUTERLLBE WV, BHADHD., EHADHD., XFIADELDOZEERZLLBE WV, XFIID
HD(E, RINSA=ITRIFE XTI ZE 3 DICEIFLEBDERT LSICLUET (FNEI3FEEBSLSK
SHLETR) o

21-5.
BHOEINER(TEIRD, ZOEINDIHEINZERT KSBXYV Y RZEDRBE WV, AUXSIC. BAEZRD DX
Vv bk RIMEZRDDAYV Y R HIZRDDIXY v RZZNZNER LIRS,
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