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ICB>TWET  COFRBERELT. 7OV SLETHOXE) —[FHEARETEET . KXA
TOVSLADETT EBEDAE) —FHETARITZIESIF. BIAREIRELTTFIL,

17




B EFGEHTERWEAIT - Java(R) O7vT5F—b
¥ Oracle & Java I&. Oracle Corporation RUZDF R4t BEERMDOKERVZDMOEICH TEEERRE
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WTRISLEFRISGERTZDICHELTVET,

AV Zh—JVRR VCSSL 5> %4 s Tld. VCSSL Editor D7
AAVHI LB TEET . BHEIR VCSSL SV 941 LTI,
[ VCSSL Editorjar 1 F7=l& T VCSSL_Editor_~.bat
(XEY—BEREEMR) | TRETEIT,

)=Fr7oevy— ( BREREYIL)

http://www.rinearn.com/processor/

) =7> 70O+t vyH— (RINEARN Processor) I&, VCSSL
DEHDIHER> T BHETILREEDOENEZYIIT
F,VCSSL O TV S LEFAFE - RTTEEDIEEL3A.
VCSSL TRk L7-F#% BB EZDHKEELTHEATS
ENTEFT IS ARLATOVSLEAZ2—/N—IC
BHRLTBEE WDOTEICIHERTRENTEET,

VCSSL ZiBHICHE TERLLEWGRICIT FICET
THDYIITY  AH, BERITHEEL T TR BICRH
FRD VCSSL DHERED TV ARy U TEMELE T,

-VCSSL #5414 FL4¥— & VCSSL to HTML

http://www.rinearn.com/code/play/

VCSSLAVZSAV LAY —Id& Web 7504 ETVCSSL 7OV S L%k Rk - RTTESH—E
ATE, 77V AENRERTEERAD 3D IST710 I REBURFOMBENMERTEZT,
TBICHEIMBIC, TOTRR—LR=IIITAT S LEREL. GIBEICA V1V T LA —TE
TLTELIEVWSFEVWAETEET, TOT S5 L% Web R—IICIBHEH T 5L, VCSSL to
HTML( http://www.rinearn.com/vcssltohtml/ ) EWHSE#BHY —E2EHYFE T AH—ER
T FUXFOIRT =T XA M ERTo/ LT, OAE—RYVEE[FTONET,
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3 2 1B

Syntax

- ERESE -

CHDEIEBSUEITIE. H5PB VCSSL 7OV SLDORFEDERE LD, UEPEERAI 2L,
Whpa I IO SLDEZHIICDOWTERFRLE T, VCSSL IZIE GUI % 2 RIT/3 RITT 574
JAREDIRRIBEBEDNBEELE TN, ThOERIFIL.FTCDEORNETEYRYI—FTINE
rHYET,
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pARLA TN

AR BEREZICAZRIC. TATSIVIICBII2ERERBHMBICOVWT. BCRTHE
FLLDo

| Binl/A VN
-aAYPa—9—&YTRITT

RENSHT M E, AVE1—I—IFFETENEOIDICRELRE LK. BEDLD
ICEAEABERICAY, SETREIIMATETEZEEDOBMERYFELL. ZOERICEK. 5
AANEBHEEDFA EEWVWS/ZN—RIT7ETOE/LLEHYTIANVINIZTETOELLERL
TRIEEFEA,

FLHLENTWEEY, AVE2—49—E. VINIZT A ANDET RAEFLWLHEEEZEBINL T
WIET  EARICEHRERIVELI Y- £EINCENYDORFRTIE AETIFEAR
FEOAVE1—89—1 FEBICEFTATETEZDIE, RIHAREEOYINIZTHAERLT
WBEMNTFTEHBDTT,

v in /TN

ZDESIC, AVE 11— — L THRAREEEAERIRLTNBY IR IZ 7T FEFEYTRY
7 EE R DTLED DY,

FFVINIZTOER DFYFRFIE. [TOVFLIEVDIEDTYT, TATTLICIE. Wb
TOVENSE BRI TMIEDE T EICEARBEOLDONEELETA. O TICHE
LTWBDIE, TV E2—49—ICdT 2 aA FRAELLIEATWS | EWDETY  AVE1—%
— (B LKES VI LRBREDRTRE) IZ. 7O S Lh DM S ERFAELIBELICEITLTVE,
ZOERELTYINIZTOBEENERRINE T, 0FW /OIS L& . aAVE1—4—IIRTS
LEBDOFIEEZIDLIBEDTT,

AENAVELI—Y—TAV Y=Y TEZDE. T — LD TEZDE, ISICEDRLE@EIC
XENRTIINZOE, 2 TEOWITATS LB EDST NN TN LD SRDTT,

W nJS3IVIJEE
TOU7SLIKOVWTC MAVE1—49—IlH 590 RMAELEATWSIEDEESWVEL

A ZDIRAIERZON. TATSIVIERTI. 7AVIIVIEREICE RICHRALER
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DEDHFELET N KB HEUTOLIICHETEEY,

EI.I

i

BREEENAKTIVELI—9—IIRSL. 2 TDLTAEER>TVWEDN, Y VEE (HHEE) T
T IIVEEIF 0 & 1 DRBFTERIN, AVE2—9—DEHERL. ETII2ENTRETYT . &
WOEYE T VEBEFRATEDBYICEIET 24510, AV E2—89—DH#%ER (CPU) IFE%ETS
N EEINTVWSDTY,

RIVEEIROE T EITERINGH. NBDNBEEYY VETTOISLERETDDIFIEEIC
HEETYT , ZIT. EMDISHRTS 0 & 1 ORI RFOEA(=Z—FEv)) ZEYHTLED
7LV TEETY,

RIVERTEVT)EER. AV —IEERAEIN TV HEE (BRI ERESR
AR =TIVEA vV TREE) LIMERATERWAO BEETT > T FFETTILE
HAEDOETEREERYINIZITERRET I BRAFNDIBEERVET,

ZIT. HONLHOBBERDSESHFLLTHR—INTEVWT. ThaAVWTRIITOYV S A
AL, ZTDOTAT S L% TV ILF | EITNDRFRRY INIT T TIIVEDTOT S AIC
ERLTEITTION. V(SR EETY,

AVIRASEEREAVTEREMICE EAZEDIEITYVEDTOTSLTTH., BHEER
BODEREFAVIISHBEETIT>UNEDT. IV VERTEYT)EETEONSHET
BLYUEIZBNEEISEHTT,

-AVVTNEEE

OAVNASBEEETERINAZTOTSAREHEETT N, YO VEICEBRLAITIEETTE
FRAMMEICESRZAZIHRTOVILRE WEVWEERT IO’ EERIZEEHYET X
=X VERIF CPU OERPERICI > THRARER (DY N —FTIF v ISA) B FHET
1= WVVEDTOTSAIIEBREENELCET,

ZIT . EEEEAEETIOYSLERRL. ThEY Y VEDOTOT S LILIEERETZOE
FETTEON RV TIEETT . £5BA. AVELI—9— IV VELIRDHEFEAHLD, OV
Eai—4—02RV)TNEBDTOI S LZEEEITTDEITIEFEAZIT RAVITINEED
TOUSLIE A5 —=T) I 1 EVWIRHKRRY TN T D L TERITINEST A V5—T)51F. 7
OJ5A%RFHL. BT CEBLIICHRAINAYINIZT TS, 2FBEIS. TATSLEBNT
T=bDTAYTSLTY,
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"VCSSL RIS NEE

VCSSL . RBRICHEITFLRVVTINEEICEYLETVCSSL TRRINATOT S A,
[VCSSL T oV &V H—T S ETRFHIN.RITINET, IhITLY.VCSSL Tid 70
T LEEVTETDEFEFRTTE ISIIRABRARL—FTAV IV RTLLETEDEEEEL. #
BIKEEEHYEE A,

B VCSSL 7RV S LDEKX

TNTIEH VLWL VCSSL TTATSLEZRFELTHELLIET . ETDERERBIN—ILE
WOMFIZTHEEZY,

-TOTFLIEENSTAERITIND

VCSSLICRRS T Z<DT OISV EETR. 7OV LOABRERNICLDITHOTD
TINANIRNTUIEBINTVELT, 1 DDITT 1 DOUBEERLET, CNIZABIESE
DARZEZOIHEERALUTY,

U OO LAREICEY MBARABMNITO. BDT OIS LDORARICEDHE
EHYET LD L BT TIR R EDSTALLBINTVERT,

START

int digitStock = getdigit();
digit{ digitStock * 1.1 };
if{ digitStock <= 100 }{

digit{ digitStock + 10 };
1

varfloat value = 0.0;

varfloat a = 1.0;

varfloat b = sqrt{ {varfloat)0.5 }:
varfloat a_stock = 0.0;

varfloat b_stock = 0.0;

varfloat ¢ = 0.25;

varfloatd = 1;

varfloat sqri_value = 0.8408264152537145;
varfloat sqri_value_stock = -1.0;
varfloat sqri_inv = 0.5;

varfloat sqrt_arg = 0.0;

while{ a != a_stock && b != b_stock }{
a_stock = a;
b_stock = b;
a = { a_stock = b_stock }*0.5;

sqri_arg = a_stock*b_stock;

sqri_value_stock = -1.0;

while{ sqri_value != sqrt_value_stock }{
sqri_value_stock = sqri_value;
sqrt_value += sqri_arg / sqri_value;
sqri_value *= sqrt_inv;

1

b = sqrt_value;
c=c¢c-d*{a-a_stock}*(a-a_stock}:
d = 2.0%d;

1

value = {a+b)*{a+b) / {4.0%c);

digit{ digitStock };

value += 0;

END return value;
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TORDYICIET ; 1 (EIa0OV) %F133%

VCSSL Zi&L. Z<DT AT IV SERITORYYED ; | (£3I030Y) TRHELET. T
FANIT 1Y LTORITORELEICEERNMEL EARICHTZEL B EIIAVH
HENZETH =TI ERYES  NICEY . RVRZTF AT T4 DERITICE > TR s
BZENTEHTLALADS. HITLTEEIOOVEITEENEE TS —ERBH BNEET
FEBDNBETT,

TS LR ARBFCRR, AR LEREPERA IR AFRELH

VCSSLO 7Oy S AlE, RAIE L THEARBFETERLAITNIERYERA B LT ILIZRY N
TH. 2ATRERTIENEBTEFEAFIL2AAR—RAEZHE>TFALAVWLIT AT TL
XV,

L EHECEMEIE. BREESCEANFEAFRILZEETRETY,

FTINASyoal//1&VERIZERINSG (TXVN)

TaVSLHRTYTIVASyal// 158058, ZDTOHR T, ZZLUEEDEDITERS
h¥£d,

ZhEFIALT. A7 SLRICAEROAVNESEATEENTRETT,
ST/*1 &M/ I TCH-ERTIEERINS (AXUN)

FTIWASyoal//ICEBAAVNME —(TOADNERINFTT  ZNICHL, [/*1&T*/1TH
SF-E o Id ERITICH > TEBRINE T,

RWIOXVMNERERLIZWGEEY. 7OV S LR EDNIEA —MICHIBRLIZWEE R E
IFEARALET,

SABAREEEICHN(RT) TS

WEBRBROHNE. TOVSIVTICEVWTRDEERIZIETY, ZI T, print BEZERWT,
VCSSL VY=Ll Ay =% RRLTHELLD, FERDLIIER L, RITLTHTLEIWN,

print ( "Hello, World !" ) ;
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ZOTAYS5LEETTEEVCSSL avY—ILICT Hello, World | JERFRINFT, ZD1th
ICE BEPRDIEREERTITDELREETY, FEEDEDICEM L, BITLTHTLEIL,

print(1+2*3);

ZDTOTSLERITTHENVCSSL AVY—ILICT 7 JERTINET,

BHEBRAIDEAICIE, print BBEOMICE. printin BIE® alert BAEMAEELET,
println B8%K (. print BEICBEI CERIT 21T OREED T W =BT, alert BI%KIZ. VCSSL OV
Y=V TIREBIL LAY E— VD1V RO Ay =V 5 R RS DT,

ol L
Ty My

HelloWorld Hello, World !

BEERICEDI DA TAY E—IDNRTINEINE LBRPARL =T ATV AT ALK
FLET . HDELIICHIILAVA Y RITRES VIRNIZFOEED—BICAYE—IDRTRE
NaE520B5EHYEFIET,
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T
B ZHET

TOVSIVTOHRTIK AR GTEICHWSEIRIERIICANTERLEYS ., BEUIL.
BEEERMLTBLBDOLOIBEDTT , DFYEHEWISZOHRIEEZEANTEZ. MEICSLTH
BERAHFNoY . EXAARLYTDEHIFTY,
B ZHDES

BRI FTESTL2TVEI . ESRUTOIILERTITVEY,

LI EUA

BHEBIIOVWTRICERTRRLEIT . EYHATHDEEDLILEDLER TSI,
EHBIIEBICEIVIRSBRIT, BRICHIZENTEIT HIAE:

string s ;

INTstring BU(XFFEFRHIB) D Is | EVIZRIOEHAPREINET . COTAVSLER
TFLTHE AERBIVERAEEREABELE T T AEB AT >TOWARLWHNSTY,
FNTIK EHM s IEERALTHELLIUTDOEOIARTOV S LERITLTAHATLIE I

string s ;
s =" Good Morning !'";

print(s);

D705 6%5RITTHENVCSSLAVY—ILIZT Good Morning | |ERRINET, OF
Y print B TR RIINES. T IsI TELIDITTT . ZLTEH# s 2% (TE o7 print B
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L. ZOHRICA>TWBIEERFTHAAAT,VCSSL AVY—ILICKRRLIZDTT,

B ZHORA

I LOFNICEWTT = (13—)b) IRBENBEHLELL, ZORSIE. BHMNARKT
DATA—ILTIREL [EHDOHRIEEAND | EWDBHEARDRETT. EIPLELGERSE,
M-I DERICHZEE . A T—IILOERIOEBICKATEIEVWDNBETVET, ALK
TENTENSEAAINET,

H #H1E
EELARBIC O THEERAT 2R E, —RICTEBEMPLTZIEEVES AL

NTVWAWEHIZ, EEIERTERWVEEIHYET ERESSLIIGEICIE. TOEHAE
B3RS HEET 2D ENRVNLDICTEFRCLEIN,

l]IIII

EAIHREZRIBFICITS

=
=1

UTFDEIIICEBOEE AL ZRABICITIELTEEY,

string s =" Good morning. " ;

DR A EICIE EH DML TN ZH IR’ HBYITT,

B EROEHEST %2 —1TTITD

EHARHIFRACBE. UTOII EROEROEEE—TTITOENATRETT,

string a, b, c="Hello", d="World", ¢, f, g ;
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g3 e

B EHE

BB EEANTHEEDLIOREDEERRELIZH, ZDRITIEWK OO DBELHYET,
COBHODEAZHBEEVET,

BHBIE. TNThANONSEBEANLONBAWMEDNHYET . L IRADREICEEWLD
HYUET PIZIEEHERD int ICXFINEANSNER A Fo. XFHERD string BLAFHL
THAEEIETEF A - TEDRBBISUCEHAEARIRTIVEIHYET,

VCSSL THR—FINTUVBEHBUIL UTOLIBREDHHYET,

B BNTX3 | BRE i
&
string XF EFENOERY XEIEEINT 7D DEHEITY,
int BH 64bit / BRAERNT2DOEHE T, WIEIC
Frlk 18 M2 64bit D 2 EENEAINDZDT. HRALETE
long DAEETY,
float N 64bit / N ENRIN T B DEHETT M
Frix 15 2 64bit D 2 EENBERAINZD T, BERRETE
double DNARTT BEIIHIFYR HETIE
ICREDHEMICETERENELET,
complex BHRHY floatX2 {& BHREERNTD-DDEHETY float B
DEHBEEBEEZRFEET,
varint EEMD | EERFEK BREBRINT2ODEHETT EBICEH
B ERFEAENEAINSGOT. ECETER
WHIE A RO BN TEE I kM. int BLYUE
SLERTEFE (E BN+ L EB<ARYE TS,
varfloat EEHD | BRI NS 2D DEHETY IR ICEE
INZ ELEEAENERINDDT. ECETER
WHIBZ RO EN TEE Y, K. float BLUE
SLERTEFE (F BN+ L EB<ARYE T,
varcomplex | EFEHID | varflaotX2 {8 | ERVZHRINT 27D DEEHETT ,varfloat

BRE

BORBELEREZRFEIT,
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bool ERiE 24R FUHIEREDHEREARMNTD/HDEKT

True/false TED true & false DEKIZ. ZDFFE YES
ENO EBIRLTEELZ AW TLLD,
struct s FEEOR - -EROEHEFEDTIROIBTY,

X—BOTOISIVIEETIE. int BlE float BIOBFEAD 32bit. long(long int) Bl& double BEOFEH
64bit THBIGEDHYET,VCSSL TIXINSIEL T 64bit DREEFOHH. RATINEIHYFEHA LH
LMD TOI S LEEBAOBRIEEEERTIHEEIE. BHNICKF LT EIHEINET,
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B BREBC B ZFERTS

Bl LT BHEAKMTES int lAFALTHEFELLD:

inti=1;

print(i);

D705 L5ETTEHENVCSSLaAYY—ILICT 1 JERFINFT,
EZAT.int BICEBHUADEDERATEIE. EDRDZDTLEIDN UTDOLSARTOTS A
HEEITLTHTLIEEL:

inti=2.883;
print(i);

IOFOTSLERITTHENVCSSL AVY—ILICT 2 IARFIINFT . 2FY . RAIhE
[2.883 | D/INEAEMUTAYIVIE T, BIELEICEHEBRLTRAINALE M bHMVET . D
SO EHI. B DORTRBABRWMENRAINDE, BOMRABEICERLTHSZITEY
FT . DI — I ATEEROBZER | VLT, AH, BERAELREIRKAINLIBZEIE.
IS—HHEAIh, 7O S LNEHEKRT INhET,

ITNEERSICIE, KD double BUF /(13 float BAFRAITARETT, ZNITIFUTDL
SICEBmICLET:

float f=2.883;
print (f);

ZDT7OYSLEETTEEVCSSL aAVY—ILICT 2.883 JEELLRRINET,

B Fv R (BRI RIZE )

LEDBICHENT BHRBINREZRATHE EERIBICERANEETBRINDEZRAREL
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Tee COEIREHUZ, LT DL ER DGR CARMICITOEETEET:

print ( (int)2.883 );

IOFOYSL%EERITISHEVCSSL AVY—ILILT 2 JERFINET . 2OTOTFLD
[ (int) 1OBAHIBEELTKEIVW.ZDOIIIICEHEZ Ay ITHALRERDEEZF v ANEE
FEFVET . FrAMNEEFIX. I<CHAIDEER EEDBRARFIMICERTZEEFTY,. L
DFITIE, 12.883 ] &A@ HIHIICEEAZIEL, [2]ICLZDTY,

B EREEZFEATS

BOWT ERHAERINTES complex BUAFRLTAHFLLD:

complexc=1.0+20*I; //1+2i
print(c);

ID7OVSLEEITTSHENVCSSL VY —ILICT (1.0,2.0) |1ERTFINET,ZITMH I I,
EHEBEMADEEEOEH(EH) T.URATALICL > THEMICERINTVLET /MUC | 2F
BI2EBEUCARYES, LOBITOEIFEZENICT + 20 ITHBLET,

BB ERHEORMPEIREIGTZICIE. re S im BREFERALET:

complexc=1.0+20*1; //1+2i
floatr=re(c);// c OELREHIEG
print(r);

ZDTOTSLEEFTTEENVCSSLOAYY—ILIZT 1.0 | ERFINFT. INIEZCcDEETT,
re EEORDYICIMBEHAFERTRE. VY —ILITIEcDEETHBI 2.0 INNRRINET,

B TEREEREFERTS
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INBUCIE, BRRFEE D double B! F 714 float BLDfthICH  (FEDFEE A3 D varfloat BUE A
BINTWET . 2Nt FET A AESIRICIEETE. AN DETHOMBME R LT RER
EHTT MET. 7OV S LT digit EBEAEFOCHLET:

digit(100) ; // #1#% 100 HTICE&RE
varfloat vl = 10.0vf;

varfloat v2 = 3.0vf;
varfloatv3=v1/v2;// 100 i CHRE%TTS
print(v3) ;

IN%EERTITHE.100 H1ET 3.33333333 HHATINZET,
#$6, varfloat BLDHEAHIEI T3 digit B SEREL/MEEEE L ORLET . COMES
FIAL. digit A AZETIEPHTIEICLY, IREDEEMBENES TEET:

intd =digit(); // REDREHEK%Z d ICEF

B TEREROKIE

2 2EDT7OTVSLTIET 10.0vf IOESICEBEDRICT vf IDMEIMIhTWELE Zh
3. ZDOHIED varfloat I THEEEARTH/HDEDTT,

BER AOFICEZEDBLABEICE BLAZHELPEBTEYHTOAET . LHL.
varfloat Bl& varint B FRI3BRICIESERESDETT . ADPICDHCBUNELETIIHE.
Zhdtfloat BUICARB D H varfloat BUIT/ARZ DD, £/l int BUIT/ARB D D varint BUIT/R B D M,
RICEZARELTESZF>TURWFE A,

> T HERIC varfloat BLOFEAEEIL) Y TAWGEITIEEKEICT vf 1%, £/HERIC varint
BAEZIYETAEWERIIREICT vi |24 IMUTHEENI HEINET,

BIELTUUTFD 2 2OFAT S LR LEBELTHELELD,

digit( 100) ;
print(1.0/3.0);
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digit( 100) ;
print( 1.0vf / 3.0vf) ;

EOTOTZ LTI VCSSL AV Y—ILIC 16 #iR2E T 0.33333... JEEAINFT . D2FYR
DHRDEED double B F/z(lF float BE L THbNEEEKLET,

TO7OVSLTIE. SEILT100HR2ET 0.33333... |EHAINFET HEORREICT vf |
B 7=7=8D BUED' varfloat Bl LTI =E 422K LE T,

B IEEERDORRYK

AIEHERE DEFEE varcomplex BIZ LI FTDLIICEALET,

digit(30) ;

varcomplex c = 1.0vf+ 2.0vf*VCI; // 1+ 2i
varfloat re =re(c); // vc DEZREES
print(re);

+o7OY S AL TIE VCSSL OV —JLIC 30 #7 T 1.00000... | £HAINFT, £ETVCIIE
ALREEDOEREAM T, complex BDIBED | ICHYTZEDTT re BEIE / im BE#%
varcomplex BUTH L THEA LGS RS / EEB% varfloat i TES TEET,
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SRR

B SRR

TOUZ LR AVEI—Y— IR RS BN ZTHOE 2O DEDTT  BHICH L TEE
BT ODIIFZ BINREF 2B LE Y. VCSSL THR—ILTWBEMNERFICIZ LT

DEFEIHYET,
i) BBk PR il B2
+ & int, HIEX B IEETY , string BT L TIEFI4
(BLE) float, T XFi ekt 2EEEAYET,
complex,
varint,
varfloat,
varcomplex,
string
- BE int, HE%ZBICEETY,
(Bl=%&) float,
complex,
varint,
varfloat,
varcomplex
* ®E - ERER BEZENTZEETY,
(#hH7E)
/ I8 - ERER BIEZEIDHRETT,
(BIVE)
% BRE - ERER FIEZEI>/1cRYZRDBEETY,
(RY)
. BExE float, F8HUEE (Math.pow B DOREXRE) T,
(#EF) varfloat X EATZICIE Math 17 3) &1V R—KE
DENHYET,
X BERBUIIFERATEIZEA,

X BREIIVCSSL2.1 LEITIR SN EYLTORTOELEL DRSO C 555
REETIEEHbBIERIEF (XOR) 2R KT 5E NS, VCSSL2.1 LIETIERbYIZ ] EESDE
ANHREINZIOICRYE L,
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B ESRETFERRORET

BECRABICRATE (EARANEEF) RS FREEDZVEEICHLTIE. LTDLSIC
HAlREEFARAEREINTWEY , COBEEFIIFRARERBICBVWTERAINTWET,

B&ECS

R

{2 B

EDEIC.EDEEZRL
T ThELEDEICRAT
%

at+=b;
(alllE atb DFERH/KAIND )

= EDEIC. EDEESIW
T.EFNEEDEICKRAT
5

a-=b;
(allld a-b DFERM|MEATINDG )

*= ZDEIC. EDIEZ#E T
TENELEDEICKAT
%

a*=b;
(allld a*b DFERNMEAIND )

/= EDEIC. ADEZE>
T ENZEDEICKAT
%

a/=b;
(alllE a/b DFERIPRAING )

ENEDEICT ZRBLT.
TNZeEDEICRATS

++

at++; FFE ++a;

(allld a+1 DERIPRAINDS )

- EHNEDMEICT EB|IWT,
TNEEDEICRATS

EJrl =
(allld a-1 DFERAKAIND )

a--; -a;

RED2 ODFEEFI IN—TOHETHWSLD, FREENEBICERYET, DD,
—MRICT++ BEBITEA V) AV M T--BEEITIET V) AV MWD AMT VN TWNET,

AVIIVAVMETIIVAV N G EHORNICERICEERIMTEZ T AIEZRIBEA VIV AVMN
BEEBRBAVIVAVNERVET AVIVAVMERER KB TRHOEBICKRATE LA
BEAIEAV VAN TR INBEROEDN . BREA VI AV TIRIMBEFIOENMEAINET,

B NE%TS

BIELT MEZITOTHELEI AT DEIICE R L THTLIEI L

print(1+1);
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ZDTOTSALEEFTTEEVCSSL AVY—ILICT 2 IRARRINFET . INELUTDOLIIZTS
EESIRBTLLD:

print (1.0+1.0);

SER AYE—YI1VRUIC 2.0 BRFINETS,

LoBITIE 2 CBHLESOD, FOHTIE 2.0 &NBICAYELEL. ChiF RIDOEES
DERIFBEHEE Y, ROREOHRIG/NEE Lo FERRLTUVET . 2D LIS, Hff
HERROBIHETROEDERICL>TRRYET,

BAEMICE. BEALTOREBRIGBRICLAYET . ZLT/MIRALT OB S L. BRE /MDD
BAREDOBESIE MEBDEICRYES . I ERICTDELUTOLIICHRYET:

At BDEERER A= E¥ A= I\
B=E¥ AL BDEERR = EH AL B DERBEHER = MK
B= /¥ AL B DERBHER = N AL B DERBEHER = NK

ILICALLSICLT R B2 SV ESRERERBCAYVET. OFY LORICERBZNAS
ELTDEIITHYET,

A& BDEERER A= BEZF/I3NEK A= BER¥

B = BEF/IX/NE AEBDEERSR = DX |AEBODEERRE = K

B = R AL BDEERR = BRY |ALBOEERR = #FHK

B (EE)BHOREICIER;UE

LFORAN BRE. DFYEIVEDIGRIC FISEFRENBETTY,

—RICEHALOMBEEEREOERIZ BMENICHERLROT, MEHABREHYIEAL
MLEBRE LT DORBEIIZITREHYF A ICELIDOOLT  BBE T ORERBRIILTEHREL
TRINTLIEDIDITY . ZDDIC IBNBETERNSEZEELRALELETY,

BIZIE AT DEIICLTH TSN

38




print(1/2);

INEETIBE, 0 BPRRINFT HEMITIT 0.5 ERBREILDTID, INHIEBEHIE
HINT 0 &Moo TLFEDEDTY DL IRDFE L VCSSL ICRRS T BB FEICHBWNT
HERBFDARRE > TVWET,

ELWUNEID) BEZAEBBITIE. L TFDEIITINEAFY AN THOSEELEY,

print ( (float)1 / (float)2) ;

INERTITZEELVWEATHS 0.5 PRFIINET F/. BEHTIILAEXEEEE TS
BEEl .0 153 TMUILTERWTLLD:

print (1.0/2.0);

INBIELL 0.5 ZRALEFT LML EFICT 0 12T TEFvAMIINABRVDTERLT
{TEZLN,

B RBRIRFOEE

BROEEZTOHAEEDIEFI I EEEAYET AIZIE. UL TDLOIBIGZGEEEZLTCHE
L&

inti=1+2*3;
print (i) ;

IOV GE MR RELVE 'R -REDIFINEICGHESNI T, DFY, 2*3=6 DIEH. 1
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ICBRINT HERIT 7 PPHEATNFET IOV FE. 142 2LICGTEIET/-VWAS RDED
I () CH&FT:

inti=(1+2)*3;
print (i) ;

IOT NI 1+2=3 DEIFTEIN. TIIC 3 DENIGN T RERIF 9 PEIINET,

B XFHOMNE

string DB EIF MEARDNKEKEDQYET, FT . string BUSITMELUADEENITAZE
HA.F7 string BIEMDEEDIMNEIEEETRAET T string BUTEHL I ETITHhNET,
B ZIE LT DAFIEEITLTAHATLIEIL,

print ("1"+ 2);

INZEETTHE 12 PREINFT.INET "17EVWIXFINE" 2" EWI X F I EEixt

& 1EWDNEBER ST/ TT,

B SRR FOBEE

BERZREFNMBEEIIXNDEA. BEEOSWVWEREFNOKICMEINIT  BEEE. L
TOEIITREINTVET,

BRE > #RE = KB = 5 > BE = N8

DFYRBECPREX MECHRELVEBEEN S RICLEBINIT BB RELKREDL
I ALBEEDEEFNLEATWSEEIE. EHOLIRICAEINET,
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HERE

B ERREET

TOUZLTR MEORNLEBLT, ZORRICL>TRAZLEBICFIRIEWMGRRED
BREBEICELTT . DL LNEBZT IO, LLBIEREF TY.VCSSL (1L AT DL LHEIR

BEFHPRABRINTVEY,
i) BBk HADE =2
< ELUBENKREVDN? | int, BERESDERICHD. 2 DOEDOKI
float, BARELELET, ZOFHERIE bool Bl
varint, RYET,
varfloat,
> ELYADNIVHN? | < &R < &[R%R
<= ELUADRKREIVD, | < &R < E[ElFR
HELFEFELWD?
>= ELUVAENMIVD, | < EEK < ER%R
HELUEEFELWD?
== EERIFFELLD? int, HERSOEARICHD. 2 DDEN—HK
float, TEINEENDET, ZDFERIE bool B
complex, ERVET,
varint,
varfloat,
varcomplex,
string
I= EERITERRDH? == E[lkk BEESDERICHE. 2 DODENELS

MEEIDFET, ZDRERIE bool BlE%i
Lji_g_o

H bool BIZ¥

EORICERRSNTWEEY, LEESEEDIKERIE bool BYE/AYF T, bool B, Ttrue (&) |
Elfalse (&) 1D 2 DOEHEDZEHAT, —RICEBELEEEEENT T, ELHEVIDIT
—RICHFVEVEZRWEZETTN, DFBETHEIETYESIT . BIEZINOIDERLERB>TEE

LEZARWTLLD,
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W ERETD

ZTNTIE, ERRICHEBSEE AT o THFELLY . TR [ELYADNKREVWN? | A ARDES
[<|ZFoTHAFELLD:

bool b ;
b=1<2;
print (b);

INEEITTBE, true RTIINZT T true IEDFY YES DZERDT, TELYENKEL
M2 IDBEZELTYES MEONIEICRYET . INICHLT. U TOHFITIEED LB TLLD:

bool b ;
b=2<1;
print (b);

IhAaZEITTDE, false BARTFINE T false EDFY NO DZERDT, [ELUYANKIL
N2 IDBEZELTNO B ESNIEICRYET,

B —HzwEHIDD

BOWT EO—HEEIDOTHFLLE) TR TEEAFXELWA? | 2ARSES[==%
FEoTHELLD:

bool b ;
b=(1==1);
print( b ) ;

INERTTBE, true BPRIFIINFT, INICH LT UTOFITIHESI LB TLLD:
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bool b ;
b=(1==2);
print(b) ;

ZDIBE false NRRINFTT T UTDEIL TR —HEMEIT2ELTIEY:

bool b ;
b=(11=2);
print(b) ;

ZDIFEI true RERINFET, DFYTEERIFERZN?IDFERELT YES HE5NIE
HIFTY,

EZAT IV FHHERF BRIEOBEEREET | I2FALTREBRTZIELTIET,
BEREFIE. ZTORBDPERSIEEE BRSIEEARLET FIZIE TEEAITELZH? ]I
[EERIFFELLOD?IOBERDOT, LOTOVSLERA—DERERTEDELT.UUTDLIIC
BT SELEHETY,

bool b ;
b=l(1==2);
print(b) ;

ZDBELRLEKRDRGELDBDT, true BRTJINET,
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IR R E

B RERET

BROLLBERHERGEDERIE (

RIEME) A BARFICRIIL TWA D REERFRD DI,

WIEEEFEEALEIVCSSL TR UT DL AmEBIEEF e R—MLTWET,

L) Bk P Y] E=20
&& ERIEFE / AND | bool ADEELEDED, EEHIC true THBIHZEDH
(hD) FERD true ERVFT, EB5HD—FH D false 7
5 HERIE false ERYET,
I F®I2F / OR | bool ADEEEDEDIE,. EBLLMN—AD true 22
(F7z1) 5 ERIF true ERYET, EDEEEDED,
EHIC false THIIHFEDH, FERH false &7
ES
I BE /NOT bool BRIDIED true 725, RIS false ERVUET,
(TAW) Fro. ARIDED false 725, FERIL true &Y

ESCIN

B 2 DOLLBHREREFAND

ZHh TR ERIC2 DDLBEREHANTHILLD:

bool b1 ;
b1=1<2;

bool b2 ;
b2=2<3;

bool b3 ;
b3=Db1 & & b2;

print (b3);
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INAEEITTEE true BRRINET, bl & b2 (XEEHIT true DT, bl && b2 % true
ERDIEDTT, FNTIH LUATDEIICTBEEITLLOD:

bool b1 ;
b1=1<2;

bool b2 ;
b2=2>3;

bool b3 ;
b3=b1 & & b2;

print (b3 ) ;

SEIL false "RARINFT, bl lF true TLRA. b2 X false 7227=DT, bl && b2 &
false &2/ DTT, ZDEIICTR&ITEREEZAWSE ERDLLBERD . HICHIZLTWSI5G
BDH true ZBZHENTEET,

B LECRIEREEDORS
BHOLBERA, RIBEFEECTHMIBLIORMNEBIL, 7OV SIVJICEVWTHEEICEGLE

T FDI=TIC bool BIEH AW DEEETIDIXIKRETT . ZZT. UTOLIITREEE DTS
E+AEETY:

bool b ;
b=(1<2)&&(2<3);
print (b);

INEERITTDHE true NERRINET,
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B BRORPEREDRES

BROMBEEZEAEDOETLIET DI LTOLIIC()EAVWTREZRENHYFT :

bool b ;
b=((1<2)&&(2<3))((1>2)&&(2>3))]1(1>2);
print (b);

Zhid (true && true) || (false && false )| false . D&Y true || false || false DEEE%AZBD
T.E1T7T5E true BRJIINZET,

mEE

BERDOBMERDI-WGELRHEINELNFEFTA ZDLIRGEIIZ. BEDES %
FRLEY:

bool b1 = true;
bool b2 =1(b1);
print (b2 ) ;

INEETTDHE false BRRINZET,
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23—
B OS5 LORIETRAL

RWITNUZL2ELE BHAHEEGFERTIEICRVET . OV LIGE. BHEEWVD
WEHBEBELAETZDEEEICEAE T EERERUCIIEIBAL LRI ZN TEENHE
INFTA, —BEHRMAZTHICIE 1 XENSEVEW 5 XFREDRILERHEEFEVEDLT
EHZULWTLLD,

LHLan S, AICERIOERA W DEHFRET DB E. FUHE LI DIL—ILEEVWKEETIE,
WoleWEDEHAFVH L TWEDAMRBEBRICARYFY,VCSSL ZIFLH— A TOISIY
JERETIE. INETRO—T 1 EWOBSTHIRLET,

B RO—7&lE

BIZIEHRT-DORED . ROFTHRT=-DERIEMIE, HATF BRI FENR ] ETIC
HIBTTEE T, LO L. BERPRTHRIEBULARID AFKIAWVET , ZNITEDD DL T, HR
B EEN | EHIBTCTEDIE ZIDARDOHESTMBIEVHYFEA,

ZDTRIERLALIIT. TOTFLRICEWTERFCE LOBEIBEM R EELT TR
A—F1EVOIBENFELET  BREICEDE. AO—T L EHOZRNEN THIERDE
<7,

BIZIE RDEIRTOT S LERTLTHTLEIL:

inti=2;

{
inti=3;
print(i);

INERTIRE 3 PREIINFT, LOTOVSALICEWT. BT { 1&EBST } ITRES
nifEEE7 Oy EMUET, 7Oy 2I1E. RAA—T 52X N5 7DIFERLET AIAZR5ETT
OvYTEIICRER TR DIITI . IIT2 2HODEH i DAOA—T 2FYIFVH LEMEE L.
TOvITRYIONAEENERYET,

ITC, LOFITIH. ROA—TDHAICHZ | TIIE ROA—TOREANCHZ | HIEENFEH
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SHYFET . DL, TAVSLPRTEHR AR OCE T FTHOH LIt SICKEEEWTOYY
ANLIREINEY, 7OvIRICFEVCHLZVWRRIOZEHNFELARWGEIE. RICTOY D4
BIAEINET HIAILRDEILTHTLIEI N,

inti=2;

print(i);

CDHBE EOH LD TAvyIRICTI I EVWSZRIOZEMDFEELRVDT, AOA—T DA
D i BPEEN, 2 ARRIINFT,
ITNTIE U TDEORBITIEESIRBTLLD:

inti=3;

print(i);

IDZBAR.IF—HRRIN, TOTSLNBERR T SNE T DL TAYIDHTEET
EHIZ. ZDTAVIDHRTOABWVEBEEZRSITN. TOVIONUDSIFCHTERIET
TFE A

B J7O0—/"\)VEHEO—HILER

ASHMOTOvINTEEINAEHNOEZ O—NIVEHEMVET, INICFL.ITRTDT
OvJDARTEEINTVWSERIL, /7 O—/NIVEREFVET,

A—ALEBIZELDOETZ7Ov/RANSLHARCHE T, TOvIATIEEELRVDERE
LT WhIE. ZDZEITDFEWNMETOERHTT . IS LT/ a— NIV ERIEEIH S TEI
VCHEZOTHEIENTIN . FWTETTO—NILERDEN S AYTEZE. TOTS A
DRAFELLOTLEIEVDIRREHYET,
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il S

W HEES( BIEs )

TOUSLHRDFEDRDZ, —EDEMALIFEYRLAEBLEY., HBREDRILIBE
DHUIBLIY T 235003, HEBXXZFERALEY,VCSSL THR—ILTWSHIEETIE, &
TT7AvIEEYMIGOTEY (—TTHABAHE) U TOLIBELRFEET:

HIEE SR HIE ) |
WIEBHNE ;

VCSSL THR—ML TV BHITEEX I LT DEDHHYET :

B HEXORE =2 ]

if FHERERDT | REXDOFERD true DIFEDH RAA—TDHFEELT
% L&Y,

if - else FHEAzRRY | BBOFMX AL RILLEZERICHIETSHRA—
% TOHREERTLEY,

while If ERLC FHRXDFERD true D, RAOA—T DR FEEYRLEST

RArES

for 33O vT; 15 | while LAYV Y= WeEDTY  ZAICHIEEAIEIE
STHEAT. M8 | N Z2DREREZHEXOFERD true DR ROA—TDHEH
R FHERX-K | BYBLETINIT. ZOKR BYERLADBETFIENE
‘'zt ysd | 9.
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W if HEES(if 32 )

if FIEHEXZE>THELLDLUTDLIICEIRL T EITLTHTLLEIL:

ift1<2)
print( " Hello ") ;

INAEETIBE. Hello JERTINET, 2FY if HIEHESXDORI—TRICH S, print B
BNERITINEELDINMVET . CNEUTOIIICEZITZIEEEIRDTLLID:

ift1>2)f
print( " Hello ") ;

SERF AERRIINTIRTLET. 2FY if HlEEIE, RERX( ZITE 1<2 ) DERD
true DIFEDH AA—TTOAVIDHFEHNRITINDID T, AE. FHEXDESIC bool BZE
HALBRTEEEAEETT, ZDIHA. bool BIEHDED true DIFEDH AOA—TDHEHE
TINZET,

M if- else FIHESC( if-else 3 )

if - else HEHESL, if HEEXICEBORMREHIELEOT BERLBDIREITIIHEIC
EALETT, Tlelse] EWDIDIFTZNLUAD, ZDMD | EWSBIR T COFEEIE, D5
HRADAPHILTHoIIGEIC BIDFHARICLBHEZMEE I TITVWET,

ERRICif - else FIEBEXZEE>THELLILUTDLIICERRL T RITLTHTILEILN:

floatf = 2.5;

if(f<1){
print("f<1");
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lelse if(f< 2 ){
print("f<2");
lelse if( f< 3 ){
print("f<3");
lelse{
print("3<=f"); // TZIEEDFRBHICE—BLAIIHZGRICEITINS

IhaETT2E T f<3 [ERTINFET, ZOLDI. if FIEESID TIC else HIfHE A E
TR d5E, ENSTAEIBICERERIHEINTONEFT , ZLTC. ZURIHRILLIZFAT. %
DAA—THOUEBAERTINET, TNLUBICHEEERIFHEINT . 2TEIhIFEA,

B while FIE#ESZ( while 3 )

while B X ZEFE > THELL D LATDEIICER LT EITLTH T I

inti=0;
while(i<=10){
printin(i) ;

i=i+1;

INAEETTEEAHBDERIC 0 5 10 FTORENEHINFT,
2FY while FIEE I £ER ( 22T i<=10 ) DFERD true OE. RI—F7OvoD
FEMEYIRLEITINEZDTY,

B for FIEESC( for 3 )
L®D while FIHEXDERBATHW ., —EQLQHALIFHEYIRTUNEBIL, TOTSIVTIZEWN
THEBICHBIERAINTT  LHAL. ECAW LS ARERIEPLEE T Ihat &5 <EE

g D7D, for FIEEXARABRINTWET, Fl& LT while FIEEX DS £<E LCNE
% for HIEHE X TR L THELLD:
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for(int i=0; i<=10; i=i+1){
printin(i) ;

ZDEIIC FERICERIRYRLLIEASERTZENTEZEY , for HIFEXOFIERICIE. €2
JaVEs! ; ITRY-T. 3 20REERLET . cNEZNZTNAHEER. F4R. RERE
HOEd, 2FY EDOFITIE:

#HA1EX: inti=0
M i<=10
RER: i=i+1

TL7. for FIEMEX TIE. &RAICHHAE XD EITIN. ZORIEFERDERD true DFE. X0
—TOHREIBEYRLETINET . ZOB. RO—-77OvI0HBAETLERDLZEIL. RE
XA BLOERITINET,

MEERICIE HREYIRLENAVVNTIERZEET2ON — MBI TY . COLILEHIT—H
WKIV—=Thovs—EIENFEzT  MPEXTEEINALZERT. ZORI—-FJTOvr00—5
WERERYET,

B FEExX0fsabtE

HIEESIE W DEHAEDETERIT2EZEZ4HYET, 55IC. if HIEESTSIEYIRLDO S
THEAINDIENZVTLLFIELT.BEEENTZ IOV LEENTHELLD:

int max = input( "BEHERT LREEZADLTZIWN,");
for(int i=0; i<=max; i=i+1 ){
if( (1%2)==0 ){
printin(i) ;

EDBITIZ 2 TEIo/RYD 0 DEE, DFYBHALZFNHOINZT,
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syl

W 5l

THEHEERWV-WEALRE EHDEE—DDERHETRIELIZWESICIE. B AEFERAL
FT.ERINASTETAIIE UTOLIICERLET:

EHA BEHA] BERY )

CCTCERBE. BRI CEAEDENEZEELET . BB UTOIIICEHE OBFICE
R AT FBERERRETY,

R BRE ] B&HNA

NS 2 BYDEEHEIR. EBLLEKRILAREBERYET,
PlELT int B DEZRNY BEIIZAELTHELLD:

int a[5] ;

F7=13.

int[5] a;

ELET . INT S5 DOBEEAEN TESEINAETEZE LA,
ERINEAR ALY MO LY TRITIE. BEHEBDOAIC [ [1VTYIRES | DT,
EEBDOEHERMULDIIITIENATRETT:
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inta[5] ;
a[3] =1,
print (a[3]);

INEERTITEE 1 ARFIINET, DFY aDHFD. 3 FBEHDERIEARMHLZDIFTY,
AV TV AESIE BEBIDERICEIVIRONZEST.0 DS (BFRE-1)BIXTHAEIN
TWET BERFBITCTRHEVEISEELTWEIVWFAE, EDOHITIX0,1,2,3,4 BETHH
BINTHY. 5 BIIFELFEA,
BEFUIEZDRENS IRYBRLOFIEEXEHAINEIENZVWTLLDHIELT.ODS10F
TOEYOD 2 F% BEIIHBIHLTHELLD:

inta[11];

for(int i=0; i<=10; i=i+1 ){
alil=i*i;

}

print (a[8]) ;

INzERTTHE 64 NRIINFT,

B EiESETDRA

BIDAVTYIRAESEREETICEIEBDAZERVWTHRAZIT>RGAIE BEIDEE
RORAINET,

inta[10];

int b[10] ;

a=1;//aDEERICT ZKA
b=2;//bDE£ERIC2%ZKA
a=b;//aDEERIIb DEERERKA
print(a[5]);
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COTATSLERITTEE 2 DRRIINET,
ERVOELDIEBIERATEIHBEICIE. DV LEREIVETT . 2OV 2GE. R ALDE
NDEBERFHAEZEIN, RKALLEDERUICARYET,

int a[10] ;

int b[20] ;
a=1;//aDEERICTZKA
b=2;//bDEERIC2%EZKA
a=b;//aDRERICb DEERERA
print(a[ 15]) ;

IDTAVSLERITIREMERIIT 2 INKRTINET, LT a DEFREUL 20 ITRYFT,

B ZRTECS

RINE AV TV I R BRI BELTELY, NS Rl EFUET LR TERIIDE
EERAAER 1 RTDIGEEERNICEALT, [] 2E8BNIFZEIFTY:

inta[11][117];
for(int i=0; i<=10; i=i+1 ){
for(int j=0; j<=10; j=j+1 ){
alilljl=i%j;

}
print (a[2][8]);

INEEITTDE 16 BRRINET, LDOFID ald 2 RTTDEFITIA, [] DB
TPRTTEMAARETT,

55



B RIOERBEMFTS

TOUSLDORTHRICEINDERBEZRARLCVGEIILILHYET, ZIVIHEITE.
length FAEIEFERALE T length BEIE. BEFIDIBEINIORTOERBAZFANRT HER% int
BTRLEFY, RO BUCEIEH Z. m<BIHIORTZIBELE T RITDIEEIF. BELFID A
M5 0x5cH, 1 k7TH, 2 XxH, ..&8x%7,

inta[1][21[31;
inti=length(a, 2);
print (i) ;

INERTTHE 3 IRIRIINFT . CNIE a ODEFEHISHZ2FBQO, 1, 2 &E823). 0F
YERDRTDERMTY ., AHIC length(a, 0)i& 1 %, length(a, 1)iE 2 ZRLET

B, array BT 2 DODB|H AR TEE, BRTOERMAFEDLEIINRINET,
LDFITIE, length(a) &T5& BRI D intBRIIHIRINET, LHL, COMBEITHWE#H
HHFDOLODED T, BIDRTEADS 0, 1, 2 EHABERELR>TVWSHERZIEL
EVWSBELRHYET,

> T, length BT 2 DD DB | BAE AR TZDI, RETIIIEHERE L 2> TWET,

B RINDOERBEEETS

I DERBZEELWMERIE alloc BEF2ERALIYT. COREFIXFERAENRIE
T UTOLIICHERLET:

alloc[EF##] BEHNEHR ; // 1 RTDBE
alloc[ERH[ERY..[ERH] BIEE //ZRTDHE

ZDEHIERT DL BINEHRDEREAN, alloc DED[] RICERLEBERBICEDYET,
BAEMICHERALTHAFELLDUTOLIICEIRL, BT LTHTLLEIL:
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inta[ 10];

alloc[20]a; //aDEHZRE%E [20] ICERE
inti=Ilength(a, 0);

print (i) ;

IN%EERTITEE 20 BRIINFEFT . DL, alloc EBEFICL> T ERIEH a DERY%E.
10 M5 20 ICEETEFL,

728, alloc DHIHATIE, BEHNDEERDERMIGINET. DFY. ELETa[ 1] IC&H) 255
NA>TWEdBE allockDa[1] £ 255 DFEETY . L RTDIGETERKT. ALIVT
YOI BT 2 ERIG. RALEICHRLENET,

B ER¥ 1 O %, BBIITRVWERICRATS

fed %, A TRVWEBDOERIHATEEIL, —RICIITEI A LM LAADHYETE
NIFETIDERHN 1 DIFETT . BREN 1 DEINIE, T—IRICEEBDOEHEE LS
DT EBOER~NATEENTEIT:

inti[1];
i[0] =1;
intj=i;

print () ;

LOBI%EETTEE 1 BRERINIET,

B ESDOLERICHTEIRAERE

I DELERICRACEZRALLWESE,

fe% = fg ;
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EWSTAEBAEIRET Y, A 2 IE.

inti[10];
i=1;
print(i[5] );

INTiDEERICT MAINIT,
F BRINDEERIC.BALETEUREZITWWMGERIF. U TOLILRIBEEHL AT :

inti[10];
i=1;
i=i+2;
print(i[5] );

FONIBTIX, | ODRERIC2 HIMEIN.3 &RVET,
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RINVEE

B RIMVEE

RIMNVERERF REDEICH LT ACAERA BRI SLIWREDIETY NI
L1 DT DDEICHT2REZRANTEREMUVET,VCSSL TIE BEHNEHELDERREICE W
T 2ERICAUERRZTOINIMVERZ YT R—MLTUWET,

NIMVERZITIICZ RAEL T ROHRICHEIEEINEBDRITEBZERBDEFLVWBED
HYVETELRA (5) TRERBDELOTEBVEE A T RUTFERIITRVWERZEE
TERLTRET. TDHA EINTRVWERE BERNETEHFLVRIEHRERAKICRONES,

B RIMVEETF

VCSSL T UTDEILRIMNVERF NP R—FINTVET:

i) =Bk RASETIE | FHH
= NIMVRAE | 2T EORNDHE%, EDERINKALET A
BOLEDDERBUT. BIDERLICRYET,
+ NYNVIIE int, EOENDOHEE EDEFIIOFRHZ . RLAV
float, TYIADEDOALTTETMELE Y, BHIDR
complex, TCEEFRBORALZIBEICIIFERATEZ A
varint,
varfloat,
varcomplex,
string
- RYINMVHE int, NINUVINENREICAS7EDTY,
float,
complex,
varint,
varfloat,
varcomplex
* A% 3-1 - Ak NINVINENREICASTEDTT,
/ RYINMVRE - EEFR RINVIMEDREICARSFEDTY,
% NIMVEIRE | - CEK NIMVIBEA R REICRSTEDTY,
** NIMVERE | - R NIMVIIBEDNBREICRS/EDTY,
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B ~XIMNVINE%TD

ERISARINVINE =T >THELLD:

inta[11];
intb[11];

for(int i=0; i<10; i=i+1 ){

alij=i*i;
bli]=i;

intc[11];

c=a+b;

print ( c[5]);

IhERTTSE 30 PERRINFT VLRV OV/SLLRDT UEBRBEEE>THELLD,
F9ERHH 11 BT a,b AEBRIN.ZLTa DFITIE 1 55 10 FTOEHD 2 &
PRAZIN. b DFITIE T S 10 FTOEHMAZOEEFRAINET GV EREHN 11 EBD
ol c AAEINET,
WWTT c=a+b JEWIRIMNUMENETIN. ZNITEY. . c DRFITIE,

c[0] = a[0] + b[O] ;
a[1] + b[1];

O
—
Jy
—
Il

c[10] = a[10] + b[10] ;
EVWORBNMRAINZT . ZLT c[5]2HATHEHAEEN, TOT S LN T LE T c[5]IC

& 5*5+5 A TWBIETTT OIS FEMNC 30 EWHEIRELWED T, DFY, EFEICNRIK
JIVEERETTEALAEI M DbHMYET,
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£

W B

BZIE HDEYRE ab ITRHLT. T a*atb*b JEWSEETOVSLFDOW DEDERR
TITWEWBEDRHo7ELET . CDOLIRIGE BEREMIANTICN a*atb*b |ZFLTW
STEHEVVDTERN ZTNREADLAEABITT RIS HETRIRYT a*a+b*b-2 JITLEW FEWS
ENELRE WK DEDEFREZEIBETEICR>TLEVET,

ZDEIRIGEIF. HONLCHOEHEEERL THLEBERTY, L. THOMEEZITER-T,
ZNICH T RUEBE TV EREENTEODOEHATT BRI UTOLIAETERS
nNTWEY:

RYUBEDELHE BHA( 5181, 8152, - ){
WIEBHNE ;
return RYIE ;

ZITHIEEE BN NIBICEATSDICRITIMEERHDIETY, [BIEZIIDHINSE
BINAAELDT [OEIIIEHFLES,

T RUMBEI BENLIEBFERELTHATE2ERDETY, [BAHEHNLROTBEI NS
ABINHETY.,

B a*at+b*b ZAE Y ZEH DA

FELT, HEPEYULRER a,b ICHLT. [ a*a+b*b |EWo/{EERTEREER L THELL
:

int fun(int a, int b ){
intvalue=a*a+b*b;

return value ;
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ZOBEHIZ. int BUD a,b AFIFERY, RERT value EWVWHMEIC a*a+b*b ZETELTRAL. Th%
RYUMBEELTGRLETY,

ZNTIR ERICCOBE %, TS LRI UTELTHELLD, 7OV S LR SEE
MO ICIE ZZICTRABEDRICHYDEFIFED 1 2R LET, TLTZEDAYADAFIT,
BlBEh <ESl , ITRY->TEELEY,

UTDOEIICER L, ETLTHTILEI:

int fun(int a, int b ){
intvalue=a*a+b*b;

return value ;

inti;
i=fun(1,2);
print(i);

INAEETTEE 5 ARTFINET B fun OHRTELL 1*1+2*2 AEFTIN. BYHEELT
BROTELENDHIVET,

W AERIVEI
BRI BT LERVEEES BEFHYE A RYBEEEILVSAIE. [ void B ) TR

ZEELE Y. void EIFREETZ (H5) DEKRT. void IFZDEZDEY, RYEHETHDE%
B9 2 RLBETY,

void fun(int a ){

B 5IRERRVER

BIBICOWTE AEHIBVWENTRE T ZDHAIE. BINEREZZEAICLETS,
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int fun(){

B f5zs1¥ET 5

B OBIBUCIE BB ETE2FELTIET . TNITIIUTOLIICERLET :

intfun(intal], int b[]){

G BRI DEAIT 7y M I LT DL REREATEETY

int fun(int[]a, int[ ] b ){

INT.int B DS a,b A5 HICZITENF T BEIIOBERBUT. 7O 5 LHRMSHUE LEFIC
ARNINEBIBDOEDERYET  HETHNIL, length( array[ |, int dim ) BB TEREEHE
RIBELTEET,

EZHT. EDLSICEIIZBIBITELLIBE. Z<OMEZBTREINNSRUTHZD. S
RIEL () 0L EH (SROMEEL) EAYET A VCSSL TIEEMRAMBEELEAYVET,
DFY. EINDHEALTIE—LTEIFITEIN, BHATEIHOEEAZELTE, ThH IR
HUTIKERBINER A CORICOVWTE, — R EEEERDZOTERNIVLETT,

B RSERYIEETHEH

VCSSL DRI, BBl e RUIBICIR T FETETT, TNICIILLTOLIIC, IR DOEE S DER
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ST [] ENPTEELEY,

int[ ] fun(int a, int b ){

INT . RYEICEN RS ENTEEY, 7OV LRSI ORKETTH L. RYEEESIC
KATZE ZDEINDERBIIRVIEEBLEDICEEINIT,

B S| HDEELESREL

BEHOIHEL INITOFDIIICEBICERTHE FCHLFIEDNIE—(KA) I
MEELIERYET, DFY . BEAHATEROELZEELTE. TNAFCHLTICERRINE
FAZNICHLTERBDORNICT VY AREST & | 2N TERTHE. FUHLTICE
EENRBRINGT ZREL J&LRYFT:

/] BlIEZTEREL]I TZ TSR
int callByValue(int a) {

a=1;
}
/] B ETSREL]I TZITISEK
void callByRef( int &a ) {

a=1;

inti=0;

intj=0;

callByValue(i); //i Z{EELLTREAKZFUCHYT (FHATOERIIRRINRLN)
callByRef(j) ; /] =BRELLTRABZTVHT (BRRTOERIIRRIND)
print("i="+i+" j="+j);

F£1795EAVY—=ILICT i=0 j=1 |ERTINFT . SBELT jOEESARMINEL,
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B SRELOEER

VCSSL ICHI1725REL DR FLH UL DEROERIKEFEL TV S A TEREYD'DH
VES.IORICEALT. ERDOKRICSERNBETT,

‘BN ERODSRELICIKFICERNVE

TR’ RELDR BINDERESRELIDZZETI AL SRELT®HEZRT
B8 fun p'®Ho7c& LT fun(ali]) LIICEINDERZSRELLIGE, BROLIED
ROZ2IT EFMBNTIVTYIR | DIEZEELTIWVFEREA.2FY fun(ali]) %3
—IVWLERRT i A 2 THoLED% MEEPICHAENDS | &= 3 ICHIYEADLILEEL
TRWIFEEA RFRICCD LS 2UEZITo /B A fun RERTOD (ZRIELTRITE7) 518
M go& a[2] ZBRUKITEOMN BT | DEERDD a[ 3] 25RI2LO5IUEDS
DM RIFR CUERIKFTTIRED VCSSLT VPV DEETIIEFEDOEHAFLTY L
MU EEZTIRAIZEDEFN —MRMTHB7H . VCSSL TV IV TESRIGATEDESICHY
BooTWHEEMLHYET,

ERDESR BINBERDOSRELICOVWTRH BEXRPZDXAV/NICEALTEEKISERD
DETYFIAETSREL TSR EZIFTIMBEH fun iZ. fun(alilbljlc[k]) DELIICBIHEZ
ELIGE. TORBOUENEDEET.I B j b k BEZEELTIWITEEA,

RRIC.EIERESRELTHIEE. TORBOUEI KR DLEE T, alloc 2ETESI%ZE
BRLTIWTEEA,

UEzFzeHaE SRELICOVWTRGETRICEEINSIZERZ (ENDEFIDAVTVI AP,
BIAVNERERFTIREREHTHoTH) . EROUNEIM R DZIT. NS —IEE
LAWK ERTIREDHYTT,

- SBRELNTERWVNGS

SHELIE, BILITASDITRALL TERVWGEEHYET HIAIEHOBERBORYIESR, &
BELCEESITNAEIZTEEFHA. TOVS BRI BRORYEE—ENDEHIHEML
THO. ZDEH=SRELITE2HENHYET,
-BRELOTA) YR

SRELTZ IR LBIHICHTZEEIT MBI EL, —RICLEBEEEIMETLET,

BIBUSETERDAE) A XN KREVGEIE EELLIVESRELDIESIN. 750K
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— D AREBILRDZD BRDIGEDHYT TN, ZITRWGE.VCSSL ICEIT25RIELIZ/ T+
—VY YV AATAFICRYET,

F EBIEELSI#EZZ TR THRERYETREIXFCLORIGEMRE T, HFEYIE
FIBRELEZAVSE, 7OV LD HMAETIEI2EZRIIRYEET,

W EENDSRIEL

RS %EBTESRELIZFETITT . ZDHAE U TOLIICEBLET,

int fun(int (&a)[]1){

DI BIBBET VR AREET & | Z2FEDHT () THRYFT LLZLSRELICE. 5%

[IIBARFZEDIT, WK DD DEERPHIR, T Ay MR EIHYE T, ZNICDVWTIIEIT DIHGE
TERBKTY,
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main BI%K

H main A&

BEOREHIE. 7075 L0OHRTHRMIFUTHIRWRY, RITINIZEEHYEHA LD
L. RTLAIDSHEEDIAIVI TEENICHUHIN, RTINS HIABEHS W ONE
FELFT,ZD—2H main B TT . main BEHIZ. VIMNIIT7REEZRRETIRICBWTEER
REEIEEVWET,

BIZNE ARL—T 1> T HBE % 2 7 VCSSL ALIEY 27 A TIE, VCSSL TRFE I YT
IV CREERD 774V ZRAL<KEE main BB OBIBUCT 7LD/ (3577) BMEEINET,

F72.GUl ZAWAEEANATOTSLDERBICEWVWTUI XM VIV —TF (A—F—DoDRE
EREDEIRIL—T) &72B < main RO FRICEBRT 2B/ HRINE T, RERS, AV IV —
THBEABEICERETSE. Z22LY TRV OE T TEAEBIN AW DO, ThUKTES
INTO—NIVEHDDHEINBVNEWDRAESGHRELENLTT,

B main BROFUCHINZ91IVT

main B, BAMASEEDOULIEN L TR T LARIC. VAT LS BFMICHEUCEINET,
- T . EAMANEETEHOES LA 2R LB E. main BN LN /- STIE,
TNHIE2 TN T LR ER>TUWET,

B main BEOIGE

main BEEIE. L T DL ALETERZINTWET :

void main ( string args[]) {
WIEBHNE ;

DO DEABZRR L THELE VAT LAADSBHEITHPHEINTT, TOK, 518 args I
AT LADSDIEHRNEINT T COBRIE—MBDZE. AEA>TOEHA LML AL
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— T AT HBE R A 7= VCSSL LIRS RF L% LT VCSSL AT S ATEASHD T 71 L %R
EDEBERINTVWBBEELREICIE. 770V OEX /R R GBAT) REMNIBIMINTUVET,

B main BHOERA

EFRIC. main BAEEFERLTHAFELLDUTDLIICERL, EITLTH TSI,

int FACTRIAL_ARGS = 5;

void main ( string args[]) {

intvalue =1;
for(int i=FACTRIAL_ARGS; O<i; i-- ){
value *=i;

}

printin( value );

ZD7TOT 5 L. ZH FACTRIAL_ARGS ICtEYMLEDEFEAKOF T, main BEAETOY
SLARDEZNSEEVHELTWAEWCERHLST . BEITEITINE T,

B #EEE main B

VCSSL Tl . main BHAEFEALRKTEALEBETIEN T TT, LHO LMD SFEICIE. B
NEIE TR AT OFEZEIELTWBREDL S HYET, ZDLIRIFE . main BEUITIHERA
RIGEEIHIBWNET,

E>T VCSSL TH. main A ZELBZNFERTIEICIY . OEBEADOBEELI A LELET,
Fro.—RNARSEEABBLTWSTOYSVICE>TE . main BERAFERT3EICLYTOIS
LD RIEBNFERDBO. AHENRKEKELELET,
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S —_ =
AT LREEETEE
B A7 LEH

SRATFLREMIE,. YD ERTIEMEITEALY . VCSSL 2#UNEBITEVRTALICE>T E
z%—c‘-'j-/—.ﬁ_l\—éhtb\%)rﬁ@??o

INFETHROTCEABTE VAT LABRREZMAESFE>TVELEZ EVWDDE FERDH NI
FEALTW: print BHARES. £ TORTLABRHTY, DFY.VCSSL 2B T2 X7 LEHEE
L. ZDYRATLADOREICKYERE H%IT>TWDTY,

B ARG RT LR

FLEATHHRRML AT LAREBUILLTDORBYTY :

SATLEE | Bl i
print EERE EEEEH BIDABA VCSSL AV —ILICKRRLET,
printin EERE EEEEH BIDAAB%E VCSSL IV —IILICKRRL. BITLE
ED
output string Bl Xy tz—Y BIMONBEZ EREDADIRKICKTILET  In
RHOFEELAWIGE, printin BHEBEROEEAEL
7,
alert R AREHK BIBOARBREAYE—IV D1V RUICRRLET,
input string DXy Ez—Y ANVAVRD%ERAL. AT —ICHREDOANZE
KU ER%E string HEHTIRLET,
confirm string @D Xy Ez— A—H—|C YES/NO OZEIRERBLE T fEER% bool
BTRLET,
select string BYDIRIREL 1, S1EDmHss 1 FEEIRTBEHII—F—ITERL
string BUDIRIRE 2, F9.0ER%E string BITRLET,
- (EREH )
beep BUFEERIntBEOOH, | 77—LBZRLLET S8 1 BOHZEIEEEH.
FEintBE DO EER | 2 BDZEIEOIHEER (VW) EARINFET,
choose string Bl Ay tz— T7AIIVEIETAIVY OEREI—H—IZE KL, 7
7AIL DR /IR % string B TIRLET,
sleep int B D{= 1L BFE IOV S L —EORBLEIFHEIELE T, BIHUTIE.
FIEBFEZI M BATIREL TSI,
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exit 7L TRVSLDERTERTLET,
reset string B 707544, | RERGTHOTOISLEKRTL.HIOTOIZ L%
string BEFUEL D main BI1# | RTLE Y. — 2O DBIHUCIF. BIDTRTZLDE
FREISAERT /S 2%, Z DO DBIUTIE A1 VBT
— VDB EREL TSI,
eval string HORA AR string BIZHOFEARER AL REBLERE
string BUECSITIRLE T,
evaltr string HORA AR eval A DNIEBIE%, string BIZHTRLET,
KEICTNNYTRATHY, RBLIES 2T AICHKTF
LEFT,
override string B{DEIEN A, B DNIBRNE%E, 7OV S LETHICERLET,
string UERFI DB EMEL A, | 2 DHDFIEUTIL, "int" P "float"i & BIBDE AR
string A OBEHNAE 9% string BUEEHIZIEE L TSI,
3DHDEIEUCIZ FLWEBDUERN S %, VCSSL
TOJSLOETER LIz stringB AR EL T
723,
hide % RL VCSSL AV —ILZzRLET (FRAE&K1ML),
show 7L VCSSL avY—ILaHIRI B F T (AI1R1E),
clear AP aAVY—ILORBEELTIIVT7LET,
save string IO T774IL/RR, | 2 DODBIHMDODART%. 771ILICHALET HE
string IO S (BEEH) | DIEEZERLABES. VY- ILOREZT7MIL
ICHALET,
load AN UNE /il =8 BEINTT7MILDHNBZEFTAIAH string BITIR
string @D 77/ JL/XR LET, 771 ADIBEEXEBKLIBE. VY —
IWORABZRLET,
re vomplex B F 7l BRBOEHZIRLET,
varcomplex B,
ERERMY-WEE
im vomplex B FE 7= BREBOENRZRLET,

varcomplex B,
EEREFY) =W

X hide B#ZEAT2E. VCSSLAYY—ILZRL2EN TERAY ZDFXTIEI—H =
FETTOTTLER T IELFEMNECRD O B LOFENVETY.GUI ZAWETO
TS L%ET hide EHZFERT2HEIE A1V ROERALKERRIC exit B ZI—ILT54E

LC. 7Oy S L DLEBER T IEDLED

CERETLTKETW,
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B JRTLEH

VAT LABEBERR. VAT ALAICL > THONLHERZRINTWBEHEE Y AT LAEHREMY
FT VAT LAERICIT BEKRFEOHITI—RP, B - NHORAFRIMERE . FAREH
EHFINTWET,

B ARHLIRTLE

JHKEATEZRERML VAT LAERIILLTO®EY TY:

SATFLEH | B i

NULL Rl AR EY BEYRMETT, XFINCHEERLE T ENEEREF
TEHELHY, TDHFEICNULL E BT B & true A
"BonFEFI NRATEIEELHRETY,
BH.int BEDE-KRAICEL T FARIC -1
EEMRMRDE|BVELET,

EOL string &Y REKEORITI—NTT,

I complex #il complex BlDEHH£41(0.0,1.0)TY,

VCI varcomplex & varcomplex B4 D EF & (1(0.0,1.0)TY,

INT_MAX int B int BD{ZKIETT,

INT_MIN int B int BDFR/IMETT,

FLOAT_MAX | float &Y float DR KETT,

FLOAT_MIN float &Y float D FR/METT,
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271V AR

H J7()IVHAH

ZZTRT7AIWAEDERD -ODY AT LR ERWVET HlELT. Tworld.txt] EWDH T
PAIVIIXFHNEEZAATHELLD:

int file = open( "world.txt", "W" ) ; // 774V ETFAIEZIAAHE—RTRK
write( file, "Helloworld 1 ") ; // Z7AILICEZRAD
close( file) ; /] 771V EELS

D775 L%5FRTTBETworld.txt] EWD T7MILHER I N, HICT Hello world ! J&EE
HBINTWBIEETTY,

LD open BT RAMDBIBUZT7MILE "world.txt" & RDBIFUCTFRANEZIAH
E—R "W ZIEELTVET, RIS ISR DD HYFT,
open BEIT. FAWEZI7MIVICEBEDOHNES 77/ ESIE2EYHTGRLEY, £LTIE*E
N int IZH file TR TVWET,

T7ANADEEZIAH [ FHIHFAHDIEP, T7/ IV EF LR BEICIE. LOBIO LI THRT7A
WDIT7AINBESERELET . COLIIC T7MILE S THREHBR T DEMAICIY ., ERDT
7AWV ERFICERFIDENTEET,

B 771IVAHD

SEREDITFAIVEFHm HAATHELED:

int file = open( "world.txt", "r"); // 774N ETFARMHFAHAE—RTHEL
string text = read(file); // Z71ILHSHMAE

close(file) ; /] Z71IVE=EHLS

print(text) ; // FmAAHAABERT

LD open BEHEDBIE "r" ETFAMKAIAAHE—REEKRLE T read BBEUIT. FTAHIRAATLT7
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AIVORBEERLET . read BAEORYVEIX, —#%ICIE string BUEEHITT A TFAMNE—R
("r") E—RTIZERK 1 DEIEIRT DT, FERINDEH text TRITRNET,

EUANAFYE—R( "rb" ) TEHANARXEIY. TSV E—R( "rtsv" ) TIFEH -9 TR Y,
CSV E—NKR( "resv" ) TIRAVIRXENYDEFITIRINS /28, EBINEHTZITIRBIBNEL HY)
E

B 1 {TZEDHmMAH

T700 % 1 T EICHEAATITIE A TOLIICLET:

int file = open( "world.txt", "r"); // 77N ETFANGEHFIAFE—RTHK
intn=countin(file); // 271 {TH%ERE
string line ;
for(int i=0; i<n; i++ ){
line = readIn( file ); /] Z7AIDE—ITHRMAL
printin(i + "{7TB="+1line); // THHAAFABERT
}
close( file) ; /] 271ILEBALS

ZDEHIT, F T countln B TI7MILITEE DDV ML, FLT readln BT 1 179 D5 A
HET D read BEUL 771N EHE—EIGGAADTHDEDTLID, readIn BBEUE 1 1T
BRI THMAMADTOHDEDT, ZNUNIELTT,
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B 771V A DR DER

TV A DEICIE. LTFTOEDONEFELET:

£ 3E E]E> i
open string 771V 4, EEINZI7IINBDI7MIV % IBEINLZE—NR
string €—NR THE. 771V ESEZEVIR->TRLET,
E—RIKIF U TOLIBEDOLHYFET :
- EXAHE—NR -
"W FTFRANEZIAAE—NR
'wa" BIRETFAMNEZAAE—N
"wtsv" TSV EXIAAE—NR
"wesv' CSV EXIAAE—NR
"wb" NAFNEZAHE—N
- mAAHE—N -
"r" THFANTHAHE—NR
"rtsv" TSV FtARAAE—R
"resv"  CSV FHIAHE—NR
"rb"  NAFVFIHPAHE—R
THEANE—RNF . EBDTFANI7AIN &R DD
DE—RTTNAFYE—RIEZ NIMEZEIZH 1L
IMIAHBIEITIZHDE—RTT . TSV E—NRId,
57 - ZERXYYDEET I 771V ERDITHD
E—RT.CSV E—RIFNVIEPYDEKDE—R
T,
write int 771 ES, EZIAAIRRIFAIVICABREZEZAHET 51 8%
string I&E 1, BREIEELALSBA. TFANE—RASERKT. TSV
string & 2, E—RRLZER-YTRXEIYT,.CSV E—RRbHV<
XYY T NAFVE—RGLNANTEICESAZN
E3
writeln write BEA#EE L EXAARRIZIIVICHBEEZ AR HITLET,

Bl EBBIBELLIBEDIRSE WL, LD write
BEHERKTY,
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read

int 771 &S

FTAAANRI7AILDH G % L2{TaHRAIAH string
BEgHELTGRLET,
THEANE—RDIFZEIF. BRE 1 OEIIRIN,
0 BERICTZIIAHBNMMEHINTVET,
ZOME—RDIBE. TSV E—RTIEZEH - YTK]
Y.CSV E—RTIEAVTRXYPY ., N1 FJE—RTIE
NARXEIY T BIICEED TRINET,

readln

read BIEERIL

FARAARRI7AILDH B %E—ITIETFRIH AR,
string BUEESI & L TGRLET,
BHIDORAEIE. ED read BERBETT,

countln

int 771V &S

T71IVRBDOTEEATV M int BB CIRLET,

close

int 771V &BS

TJ74IVEFLCET (COBETEZIAATET ),

XKCSV 771 DIFEIEHY VRS () /BITEDYTREINEY
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B y=x*2 D% CSV T—9 771 IVICEEHT

FWT.CSV 771 ERWET  FTIXEZIAATY,
BlEL T y=x*2 DT ERER%E. 771ILICHALTHELLD:

int filelD = open( "x2.txt", "wcsv" ) ;
for(int i=0; i<=10; i++ ){
writeln( filelD, i, i*i ) ;
}
close(filelD ) ;

InaRTLTIx2ixt1 ZRCE UTOEILABEL>TVET:

0,0
1,1

1

10,100

CDEIBFHRDI77MIVIE, — &R T STV INERWTY S 716 2ENTIET,
B y=x*2 D CSV F—9 771V &AL

Lo 7z y=x*2 DF =9 771V %, SEIEFEHIAATHELLD:

int fileID = open( "x2.txt", "rcsv") ;
int n = countIn(filelID); // 77178 =I5

intline[2]; // &1TDE(HAVIRXEIY) 22 (TERDEE
int x[n] ;

inty[n];
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for(int i=0; i<n; i++ ){
line = readIn(fileID) ; // RDIT&EFTHAH
x[i] = line[0] ; // 1TDENS 1 HABEDE% X IC
yli] =line[1]; // TDEHLS 2 BB DIE%R y IC

close( filelD );

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

printin( x[i], y[i] ) ;

COTATSLERITTEE KIFEE2Icy=x"2 DT =Y 774 % FHHAATEINIAEIL,
TORBEITVRIAVIHRBEICKRRILET,

LD readin BHABRMICEIENZE 77V DEEETEHV VRS , ITEEI>T, string
BEINICHEML GROTEE T Tz int EEFID line TRIFER>TUWET (ZORR BEROBIZ i
ICEY XN BEAFLYZININET) 1TD 1 FIB D line[0]ld x DIEZRD T, int BUEZFI x I
EEEIL. BHRIC line[1]% y ICBALTVWET N T 1 ITOHHFRAHIRDOYET,

readin B# for BAEDHICHZ DT, 10 BHEYIRLTHEEN XY, 2 B BICEE N FEIZT
7AILD 2 TTEARENE T, DL 10 TEETHEARAHA AT LD T INET,
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B XFI1—KRDiE

BRZARL—VaVIRATLAETERLIZ 771V ERPYRY T ZIFEAETIE. XFI—RD
EWIESo T WhR BRI EEE ARG E N HYET COLIBIBEDHIC, open E
FBUTIE. BIBDTRIRIC string DB | B ML TXFIA—REIEETH2ENTEET,

int file = open( "s_jis.txt", "w", "Shift_JIS" ) ;
write( file, "TAICBIX 1");

close( file ) ;

ERATEEXTI— RIS TOEDABHYET

XFI—F | BIE~ D =2 ]

I7MIIS | Shift_JIS SINISTIZAIICT 7EALET, Shift £ JIS DX L]
VIZT o F—N—=[_|THBEICTEFRLEI L,

EUC-JP EUC-JP EUC-JP TCO7MILICT7VEALEZ T EUCEIPDXEIY
WENATV -] THRIEBILTFELLEIN,

Unicode | UTF-8 Unicode TI77AILICT I EALET, Bl A IE
UTF-16 [Unicode ] Tl A<, TUTF-8) A&, TYaA—F (Y
UTF-32 TOREEBELET,

EOXFI—RIE ERAGRETER LA ITNIXERERYFT, FIAIE ShiftJIS % Shift-JIS &
ECEAIIBDTTEFETFIVW EARRICUTF-8 2 UTF_ 8 EEVWTHEMERYET , AXXFE/N
XEEHEXFEINZ-H, TEICEEZEOBYICERTZHELNHYET,
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4=pts
1T
B A FOTSLELTERTS
string BMEHNRFTTE2XFEIN%E, TOVSLELTERITLEVGELRHEZIINELNEE A B
AT P AR BB A . 1 k> T AT TN AR (LT B %
BHIINEIHYETH. ZOWEUIEBATIIVY VA ATEITIDIIEETT,
DL BB S, T TN BRI EORAAEFIAL. XEFEZDEEVCSSL TOT 5 A
D—HE L TR HEEHTT,

B eval B

—1TORAEFFE L TEERDI-WEFIE, eval BEAFERLET:

inti=eval("1+2");

print(i);

EOTOISLERTTHENVCSSLAVYY—ILIC T 3 | ERRINFT,
eval BHUL. fER% string BUOBHITRLET, LOFITIE. BERE 1 DEHIT.0 FEERD
"3" D string EEFIANRIN, ENHBEROBEHICE ST int IFEREFID i ITRAINZDIFT
T RAB, ADEXHIIIE LD > 75 IXENE (NULL DA E) RINET,
FLEUTOLIICHKAZITOIEELTEET,

inti=0;
eval("i=1+2");

print(i);

ZOBITEVCSSLOAVY—ILICT 3 JERRINF T BRIBERICRDIFEREL, string BY
BLSITIZIRB AW, ZDEDIC eval RTRATEZHEERVET,
8. eval BHUL BEIT (S0 ICEZARREEITIZDEHEILTEE A
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B SU94LF—IR—F( R (RTRA—/S—F1F)

BEITICESPABRERITTRICE. TVIMLF—N—FA R (RITRA—/N—F1R) &FERAL
E

SUFA LA —N—ZARE BHRONEBRAR %, 7O SLETHICLEESTIHETT. D
WEEAFI A I2E T ostring I RFITE2XFI 2. BHORNBELTUETZEHNATHE
RYFT BIHEMECTE.RUYEHRTENTELT, ISIC.O—HIVEEETTHELEHETY,

FUHALF—IN—FARE{TIICIE, override BEEUHE L. ZO—DB D5 IR,
ZOHDBIBUC (A== R THEHD) 5IFER. =DHD5IMICT OIS LARBAB %1
ELET,

override( string name, string[ ] args, string program ) ;

HADBIE name ICIZEAEE % B DBIE program ICIZHLWTOVSLRRABREIEE
LETS

BIREIZ R RDEIE args TN, CNITIE T VYA LT —/N—FA R REDBZEHD 3 EIFR
HIRELE T args DERFUIBIBOBELIC—BL. EERICIBIBOEHBE AR LET,

BIZIE AT DL AR ERETDELET,

int fun(int a, float b, float c[])

CDIIRERESVIALF—/IN—F5ARTBITIE, args ITIFA T D LS A string BRI A5 ELF
ER

string args[ 3 ];
args[ 0] ="int";
args[ 1] ="float";
args[ 2] ="float[]";

6. B8 void BOBEREF—/N—FARTBICIE args ICERE 0 DEIIZIBELET,
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EBICS VI LF—N—SARET>TRELLIMIELTUTOLIICRRL ETLTHT
<EIW,

printin(" A—/X—Z4RF] : "+ fun(8));

/] A—NN—S1AKFHEEHE

string name = "fun";

/] A== KEDTOT S LRRAE

string program ="intx=i*i; returnx;";

// BIEDE/(EEIEE
string args[1] ;
args[0 ] ="int";

/] BB fun DRBREES VI LA—IN—=FAR

override( name, args, program ) ;

printin(" Z—/X—24K%#& :"+fun(8));

void fun (inti) {

returni;

IDTOTIL%ERTTBET A—N—FARFl : 8 1&T F—/R=F(R1% : 64 1EVIFER
D 2TITE>THAINE T, Z2OTAYF LTI B fun IZZITER-7BIHEZDEFIRT £
B INTVET LOLENESVIMLT—/N=FARICELY. BIED 2 2RI LIICEELL
HIFTY,

B/ O—/SVEBADT IR BT LE TR
SUHALA—INN—FARTLEEZTIUNERARTOR T, V/O—NILEH(TRTORI—TD

HMUTEEIN. 7OV SLHFDEINSTET I ERATEZER) 2 FHTHEELTRETY . k.
AORHENUHIELARETY,
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B S5V9MLF—NR—FARTEEINZDIFO—HIEH

BUCEF T OIS LTI FVIMLF—NR—FARTLEETIHLWLIERNBTDOH T, int
BOZEExZEELTWET DL FVIMLA—N—F(ARTDUEBREDH T FHLWE
HeESLTERTSELARETY.

IRU VI LA —N=SARTEELLEREA—ANERELRD D SV (LA —N
—ZARDHREL I BEBBDHPTLIMERTEZE A,

B H-LREABDEEIITI AW

SUFALT—N—ZARIRFOERZ LEZITHEDTHLO. FIDHLVWEHEZEST
B2HIITEIEA,
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Bk

B BES

BET2RRER o ZE %, FEDT— DAL THRWAWGE I HYET  INEEIRTS

DHEERTT,
PIZIE Box IR ( AT )DIEEEIIZ FIICEET2LYE.2 D%FEHTI Box B |
BREERANIIEFN T BERTIE. ZDLD7% Box BEF2ENTEET,

VCSSLICBIFBEERIT AT DLILETERLETY:

struct #E&EAFEDEZRT {
AVNEH aDEE ;
AVINEH b DE

o

1

AVNBEREL BERICEEDZ (BRBERELD) EHDETY,

B BEEIEROBEFDERS

EEIC, ETERAR B (width) EE X (height) 2 XV NEEICE DEEAT Box B Jid,
UTFDEOICERLET:

struct Box {
int width ; // 1&
int height; // &<

INTMBERTAVNZHT width 1| & BIERITAVNEH height | HFEHEEK
[ Box INEHETEFL,
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B BEkOERAE

WEEEED I, BBOLTHERARIC, EREENITEEETVET. TR O A HE
A DZFT (LOBITIE Box) KRB EFTT,

ZUTHBEED AV NERARED IR S ROTREDRICRYNES T . | 2. Z0
BICAVNEBOLRARRLET, DEUT BEEERE AVNERE 1T 1 DOEHDLD
IRV,

EEBIC D Box BaFo>THELED U TDEIICEER L, EITLTHTLIEE L

struct Box {
int width ; // 1@
int height; // &%

Boxb; //BoxEZE# b 285
b.width =100; // b @A /NZEH width IZ 100 &K A
b.height =200 ; // b ®XV/NZH height [C 200 KA

print("i@="+ b.width + " ZX="+ b.height) ;

ro7OrSL5ETTHEVCSSLOAVY—ILICT 18=100 BI=200 JEXRFTINFET.ZD
N BEFREAVTIBEFIEWD 2 DDEER. 1 DOERICEFEDOTHROELNTEFL

B BEEORANRER, TRTOAVNEROIE—

BEFEZHORAL ACEEE (B DEOR LT TOAATRETT ., TOR. R ANEEDARIL.
2TDAVYNEHEERATEZOERALCICAYFET, 2FYIEHREHOIE—ICHEYLET,

B RICEBTEHERTE
BEEORNEF2ELTRETT, 2. BROBI P RYBICHEEFREERATIELTIE

3-0
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IR

B ZHEZOEDE5IRICTS

BEPEEARDARICE ST BIMCXAVNERDEANRRZLIIT. ENUNELEL
BECEBERDNVEICLRDIGAENHYET . DL IRGE BELRBINTUTH LT ALELIR
EHCEBERZRARTZDOREAETY. . RAMOEDIEE K% [L—REICRW WG E
EHYVEY IOV IIGBRICRIDDN . VIRV IRATY VxR 7RG EBDEIBERLCLD

RRECT BZDEDZBIBITEE Y 2HAETT,

B PRI R%ZRAWEA

TR I RAERWBEIZ U TOLIBHERTERELET,

RYMBDZEHE BAHME<BB |1, BBIE 2, - >( BIF 1, BlE 2, - ) {
WEBHNE ;
return RYIE ;

FTREOEBERLLDIE. <BEIE 1, B8 2, - > OWATY, IO AR ZEMN
TE5|HEEELEY . BAIEERAEDORETRE BRICHITET. WHhIROETY, ZZIC,

MO URFICEBROBEAAAINET,
ERRICINEATOREMAE. DI RAEAWTERLTHAFELLD:

Type add<Type>( Type a, Type b ){
Typevalue=a+b;

return value;

int x = add<int>(1,2);// add B DEF|# Type 1% int &L THUHT

printin( x );
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DAYV LERTTEHEVCSSLAVY—ILICT 3 JERTINET,

L DBIT add B THWTWST Type JBEVWDDIE VCSSL ICERETIRHFELRVWET
T UHOLEHANT. Typevalue =a+ b ; DL Type HOEHAEESLTWET, ISIC B
HOBIHERYIES Type BlEAR>TVWET . INTIT—ICRLARVDIFRREICBAZHDEL
NELA.INDKILTBIERBIE. Type N BB THOTARDE AN STT,

CORHAEMUHTERIC, add<int>(1, 2) ELTWET, ZD<int>EWDRFT, 85| Type I
int ZIEELTWET , ZhiCLY, add BEOF T Type B int BERAINTEITINET,

DFY, £ED add BEAEBEICETINDEICIE. LTOREMEEMABEDER>TWET:

intadd (inta, int b ){
intvalue=a+b;

return value;

SEIL float BELTHUOHLTHELLD:

Type add<Type>( Type a, Type b ){
Typevalue=a+b;

return value;

float x = add<float>( 1.1, 2.2) ; // add B3 DEE|#[ Type 1% float &L THUHT
printin( x );

ZDFITIEVCSSLAYY—ILICT 3.3 J&ERRINFT, BF|HUC float #I8TE L2728, Type
BN float BUE R AINTEITINALIZHTT,

ZOEIILT VRV I REAWSE AU Z BROBICHLTERT2ENTEEELD
ICRYET,
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B JIR)IRRAWEER

VIR IRIBEFRTEERATEZENTEIT . TNIRUTOLII LR TERLETT,

struct BEEDZRI<BIBIE 1, BBIEK 2, - > {
AVINEH aDEE ;
AVINEH Db DESE ;

ZDEDICBERBDRBICEBIRZMITT AL BEDREDAY NEREF OBER
B ATOESICEELTHRALET:

struct Box<Type> {
Type width ;
Type height ;

Box<float>b ;

b.width=1.2;
b.height =2.4;

_n_

printin( "ig="+ b.width + " &X="+ b.height) ;

EDTOTS5L5RITTHENVCSSLOAVY—ILICT 1B8=1.2 BEI=2.4 |ERFINFET,

LOBIDOHEEERT Box [id, BIAKMDAVNEHT width 1&T height 1%F5FET.Th
HEHESHFIC Box<float> b ; EWILDIT BU/RXSA—4IC float BAIRE L/ZEXFET. Type
BN float IE RAINTHEINALDIFITY,

EDBIT. bDEE% Box<int>b; ICEBLTRITIBEAVNEHD int BELRZ70, 4
RIEVCSSLaAvY—ILICT tg=1 J&I=2 J&EXRFINET,
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EVa—IESA1TFY
B S1M73Y&lF

FATZVEF JKEIEBPER AL EFEHTERRB LA BN TOTSLDETT,
H EVai-)L

INETORABTIR. TATSLIZLET 1 MOIT7MIICEERL AMBRBEZDOHRTRIELT
WELE LD L. SATSVAFERLZTaSLDGEIZ. WDED 77/ LI I /- AL
M HAEDI>TIETEEHICRYET,

OB ZEI77MIVDERAEE. T MOIT7MIIFEESLTERITTEELTEET . LAL. TN
TIREALCEHE ARG EE LTV B AICRBENELET . DO BEIE. 77T
EICHIILE T EVa—)b [EVWOFETHRARLFNTEITINE T, ZOLDICECEHRH TS
DYFEWTT A, VCSSL TIEEERMIC 1 D IT7AILD 1 DDOEV2—ILICHEINIST B H»
ICROTWBED . BV 21—V EFETNTNDI7MIILABTDELEB >TERBEIEHYEEAA
EVDERID77MIVICENINALTOTSALIFN AEY21—IL JEWDEATY,

B E2TEVa—I) & S4TSVEY2—I)

EEFES1—INEF. INETOIIICRIDES1—ILHASFERAINZOTIREL)  LEICHE
EEAINBZEIVI—ILDETT . ZTNICRHLTSATSVEY2—ILEF. ZDEDEEREETE
NEZDOTIFELNDEY2—ILDSOFHAAFNTERINS, EHWLEY2—ILOETT,

B SAT73YDIVR—k

SATSYEDV2a—ILICHEINEAHE. JOE2—IL(BI774IVICERIN AT 0TS
L)DSERTBICIE, FOEY1—ILDSIEFEE T import EEA#1TVWET:

import 47 ZY/IRR ;

SATSYNRRE, RFEV 21— 0B[N %, RyhES T I RIYTIEELE T F /. 1k
BEFIVessUIIARETT . SATSYES 12— LD I7AINDNEFTES 21— ILER LB (744
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R)ICEET L. SATSVES1a— I D774\ Z%ER T2 T THERATEET,
BIZIERITEY2—ILERLIAIVIRICHBT lib.vessl 1&FRTEES:

import lib ;

ZNT.lib.vessl ICEBIRINTVWBRLTOREKEEHRAFBFITREICRYET,
Fh.E2TEV2-IHILRT . Taaal 74T ARD, I5ICTbbbl1 742V Y RIZH B
[ lib.vessl | &FRTBH5:

import aaa.bbb.lib ;

ELET.
B FIEV1-ILORBPEREERTS

BIEY1— L ORBPERAERT2ICE. ALRBEPERANHE L TOANMES. Mo
BILEATIREEHYEEA INETEEDLT BBICEHCEB AT IENTIES,

BIZIE. EITEV2—ILADL EVa1—)l B OB EEIGZEF. LLTDELIICLET:

- BFEYa—IA ( Avcssl ) -

importB; // SA7ZVEYa1—)L B ZHHAL

fun() ;

- S475Y)EY2—IB ( B.essl ) -

void fun() {
print( "call B.fun") ;
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L DBIT RTFEY2—IVA ( Avessl ) ZEIT$5E.VCSSLAYY—JLICT call B.fun &
KIINZET,

EVa—)L A fun BEIEEEINTOEEAD . fun( ) EMUHLTWES , ZITEYVa—
JUBICESINTWS fun BHHD EIEN/ZHIFTT,

H EY1—-IOBELE

EICRLEAITIR BB CERO LR (BROBE 5L HRE) BHRELTWSIEE. B&E
IKRBEDHYTT B LATDLIICEIRL, BT LTH T,

- BFEYa—IA ( Avcssl ) -

importB; // SATSUEYa—I)L B HHHMAD

void fun() {
print( "call A.fun") ;

fun(); // % fun BROERIIEEY2—ILAEB TEALTWS

- S4735YEYa—/IB ( Bvcssl ) -

void fun() {
print( "call B.fun") ;

LDBIT RITFEY2—IVA ( Avessl ) ZE1TF5EVCSSLAVY—ILICT call Afun &
REAINZFT,DFY. EV2—I)L B D fun BEETIIEL ED2—I)L A D fun BEEHLS I D
I7TY,

DI EHERVHTHBE BEOEV1—VRICEEINABEI/REEINET. TL
T HEDEY21—IVRICR ODSRWEE, import LTWSEI 21—V RINE T EHFE
LB &I, &I import SNcE DD BEINZET,
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FhTEROHISAVEWIBAI, BIEY2—ILED import R ICE>T, B RICTHEHAE
N2 TOEI2—IHoRINFET BEEF. BICHAATNEZEONBRYET LATICH
=TT

- BFEYa—ILA ( Avcssl ) -

importB; // SATSUEYa—I)L B HHMAAD

fun() ;

- S4735)EYa—I)LB( B.vessl ) -

importC; // A7 ZVEYa1—I)L C &EHxHAL

- SA4TS5)EY2—IC ( Cvcssl ) -

void fun() {
print( "call C.fun") ;

L DFIT . RITFEV2—IVA (Avessl ) 2#EFT95&.VCSSLOAYY—)LICT "call C.fun" |
ERRINZET,

DI EY2—ILADSIEEY2—ILB LA import LTWARWIEEDHLT . EVa—ILC
D fun BEHAEERIENTETCVWET, INIE. EV21—IL BHAISICTEY2—IL C % import LT
WT EBRAEY 21— C DEEEH>TWSLHTY,

LD EV1— VBB 2L BAEDEEN#LIQY, AIREEETLEY,
ZD=H. RAUELT EHONBRADEY 21—V, ESRDEY 12—V TEHTRBIC import LTHL
ENHERINZT,

DFY LDOBFITIE, EV2—IL ATE import C; LTHLENHRINET,

B FIEEY1—ILOBAR

INFETICRULIZ BEEICLZEFHMNAES 21—V EIR NMNEBERTOTS LADIFZEICIEE
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MTTUDLEY 21—V DEN S TELY. BZFEDVRELLIATIVEY 21— ZlH
BHOETHERTELOIRIGE. EQET1—ILIZED WS ART I BARDODBERDN HZ2DH %,
BICTEICEELTEDIIE#TY,

ZD&I75E BEADHICRYMESIRYYTEY 21— VB2 ZHATRTHEHNTELT:

- BFEYa—ILA ( Avcssl ) -

importB; // SATSUEYa—I)L B HHHMAD
importC; // SATSVEYa—IL C &HFHAT

B.fun() ;
C.fun();

- S4735)EYa—I)LB( B.vessl ) -

void fun() {
printIn("call B.fun") ;

- SA4F73YEYa—)IC ( Cvcssl ) -

void fun() {
println( "call C.fun") ;

LOFIT RITEYa2—I A ( Avessl ) 2E1T925E.VCSSL AUV —ILIC BITERAT
call B.fun 1T call C.fun J&ERRINET,

ZDEIINTEY 21—V ERRTEBET. Y1 TIARETHR>THDED 2—IILOBEEHS TN
2EEBIFREIC. AHEMEEALELET,

-

H EY1—)LOKE—%

EV 21— IICIEHE—EIRINFE T, EAEMICIE EEE import SNAET21—ILTEH, ZD
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EEE 1T DULAMEVWEVIENMRIEINE T BIZIELLTDOLSICER L, EITLTH TS

- BFEYa—ILA ( Avcssl ) -

importB; // SATSUEYa—I)L B HHHMAD
importC; // SATSVEYa—IL C &HFHAT

- S4735)EYa—I)LB( B.vessl ) -

import C;

void fun() {
printin(C.x) ;

- SA4F73YEYa—)IC ( Cvcssl ) -

intx=0;

IOFOVSLE5RTTHENVCSSL AVY—ILIC [ 2 | ERFINFT, IhIEDFEY,. EVa
—JLADS import LIZEYa—I)L CE EVa—ILB A S import LIZEYa2—)L C . A—DE
DTHBEWIETT,

B SA73VYEIa—ILRTOEN/SZADIF
SATSVEI2a—ILOENS fASHDI7AIADT I RETIBEIK. T71IL/INADIE
FISEBIBETT EWVIDE . SATSVEV2a— IS TFAINATIERTEZEDI7(IL/N

2UTE. ZDSA4TS) DS R/ IRATIIEL RITEV2—IHIS RIBR N RER/ELRF
NERSHRWHSTY,
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BIZIE. AT SV DR TISILBDSA TSV EAVR—NTBHBE. AT Y/ RUITIE RITE
Va— DS RIERNAREIEETIMENHYET . ILIC. FAT VDR TI7MILAHAE
HaEFEATZHEP. BIROO—REEITIGEICE. RTEV1— IS RAER/ N REEET
IREIHYET,

B {EVa—0J/O0—/IVIEERTIERF

AXEDRIFTET 2ET>TELBEY.VCSSL TR EV 21—/ D7/ O—/NILEEFISEE D
MEBEFERTZENTEEY, CORFICARBICAZDN, FEV21—IILDTO—/NLEEH, ED
EORIEBFETERITINDHTY,VCSSL Tld, import DFEBAE YY) —IRICR LR GEVWEE S
JEICERITINTVWEFT (RITEV2—IIDPREXRVBEEAYET) AILEIDREETIE. LI
import SNEDHSIBICERITINET,

B JO0—/NIVEBOWMBILIRR

const ¥F—T—REFIFTEESINALEHIL. ML RIEZERFE CIRVEREARYET:

const int CONSTANT_VALUE = 255 ;

JO—NIVEBICEEINZER . Wha7O0—/NLERIX. /7 O0—/NILEBOETLVE
BWYAIVTTHHAEINE T, ZDHH. FO—NIVBEEBOETHIBIE LB TIE.2TO
EVa—-)LD7aO—"NIVEHISHEIEINTOET,

B B8 T77M0%E 1 DOEV1—IICEFEDTHMAAD

import ICEITWBHEEIC. include EWHDEDABHYFE T FWAIL import DEDLYICEDE
¥ include &R B721FTY include (&, BI 77 M IV AII LB 21— ILELTHERMAL DT
I\ T7MIVDERIRAB %, TDIHATICEDEFIBDAOHEETT, DF Y. include L7774
JL&include INZT771IVIE ABMEEIN. AL 1 DDEV21—ILELTHEHAEFNET,

ORI BTV BTN ESHINICERDZEV 21—V ERVERISEREIC. HEHS %
A7 BLTHER T 2HICHR—FINTWET,VCSSL TR A—EY21—ILAT. A
Z-FABIMEFOBEREEREELLBE . RIC(TIZ7IVTAT)EELALEDTLEEEINE
. InZEFAL T include LAT77ML OB E EESL. BIDICERZEV 21—V 2FEN
TEEY,
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SHKES1T3Y)
B EES(TSYER

BRESATZ) R HOMLOABRINTWCEETHERATESS173)DETT,

BEIIMTIVEFERTREOIE. 12— —DF1T IV AF L. EBBETV21—ILERLTA
WE(FALIRN)) AP MBRIBED T4V NICEE T 20 EDEREITIVDENHYFET. L
DURESAT TR CDLIBERIFRET, WOTEICICHERTEEY,

B RES(T3)D%E

BESATI)DBRENI RENRTOVSLERART D LT LBBEINDLI M EEAH
RHSREAIRIETZETT . TDLI RS 2 TOI—Y =D —D 5B ATER LR FTNIEWNG
BUDIERETITL MADEV ZTOVSLEFOEICE ANSMETAILLISTRERSE
WIDIEFTAHAFESRO>TLEVWET M- T BV MBEIIIERESA TSN ELTHONLOHEAR
INTWBHITTT,

Tl TZ3T74902% GUITZ74HANA—Y—AVI—TIAR)  FARV—T AV T RAT LN
MIBRAITUIESTIUREDNH DL DGRBS FESAT S ELTRHBINET,

B print REDIRTLREHE. [ System JEEHESATSUTRHEINTWVS
REINFETOTATSLTERRESATS)DMEAFRLTWELL, ZNiE BEICAYE

—VBERTT D print BEAEDI AT LARBTY ., AT LB T System |EWIIEESA
TIONE o TRBEINTVET  HAUICUTDEIICER L, EITLTHTLEIL:

import System ;

System.print( "Hello, World I ") ;

INAEETISHEVCSSL AV —ILIC T Hello, World | | &ERRINZET, ZD@Y, print
BI#LAS System AT S VICL>TREINTWEEL I DYETVCSSLTIK 2 TDEVa—)L
T AIATHEIIC, System SATSVABH THARINDEIREYVICA>TVWET, TDRD,
System SA TS5 &AVR—MLARLKTH, print EEARE AR VOHETENTELDIFTY,
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B System A DIRESATSY(3, BARBICAVR—MLTER

AVR—NIOSERETHERATEZDIENZES AT Y DHRTE System 7213 TY,

System FATZVE HEYVICERHNLHEEZIRBEL, FEAEDETDIZEICBEW TSV R—
NF2UENELDD FFHICA YV R—NU ALK TEFRATERLIICAR>TVWADTY,

System LA DEESATSVIEX EBDSATS) @R AVR—MLTHOBHERTEIHEDN
HYET, INIF ERTES4TT)VDNZNIE BRI REABIBA BENCEBA D NST
LEDDTY,  Fe BRROBREREDOEBEIEETZ/OTEHYET 1T ZVIFERBIC,
ZOEV1—IVTHERATZIEDEITEAVR—NT 20D, ETRHFCERARBTEENTT,

B RES1T73)O—BEFHHER
VCSSL DEFES 1T 5 ICBT 23 BIERIE. TR URLICTBRTEET:

http://www.vcssl.org/api/

BESATSVDO—BIRLUTDBEYTY,

-System ( http://www.vcssl.org/System.html ) - REHEREA IR

-GUI ( http://www.vcssl.org/GULhtml ) = D4 ROPRSY U2 E, GUI FIEIHERE % 1R 4t
-Graphics ( http://www.vcssl.org/Graphics.html ) — B — R B EHRE A 12 (it
-Graphics2D ( http://www.vcssl.org/Graphics2D.html ) - 2 JR ToifiEtiae & 1=
-Graphics3D ( http://www.vcssl.org/Graphics3D.html ) - 3 R TCiEHERE A 1R {4
-Color ( http://www.vcssl.org/Color.html ) - BDHIfH %R

-Sound ( http://www.vcssl.org/Sound.html ) - Ho> RDH| ARt

Math ( http://www.vcssl.org/Math.vcssl ) - #2EA% A 1R it

-Text ( http://www.vcssl.org/Text.html ) - XFEFIDEARR LI EE & IR 3

-Time - ( http://www.vcssl.org/Time.html ) - BEE°> HEFICEA S 2HEAE A 1R (4L

-File ( http://www.vcssl.org/File.html) - 774 )L—EX/SRLIBR EDRERE A 1R 1L
-Process ( http://www.vcssl.org/Native.html ) - RA547 7O RADETHEBE A IR
-Thread ( http://www.vcssl.org/Thread.html ) - <JLF L RALIRHERE A 12 {i

INBDHFT, (System LA T) BOFEHEBIFERTDZDIE Math, Text, File, Time 54
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TIUTLEI UT TR RBICENSZ R THIT,

B Math 51735

Math (Z. sin % cos & EARN A BN - EHARETE51T73)TY,

http://www.vcssl.org/api/Math.html

EERIEALTHELED UTDLIICEH L, RITLTH TSI

import Math ; // #Z2#5475)[ Math 1&4YR—k

float value = sin(P1/2.0) ; // sin(m /2) D&Y sin(90°) = 1

print( value ) ;

+rOT7OTSLEETITBE sin( ©/2)DETHBN 1.0 INRFINET,

B Text 514735

Text (3. XFIDDECRRGE BRNRTF AMREKBEEZRTITSES51T73UTY,

http://www.vcssl.org/api/Text.html

EERIHEALTHELED UTDELIICEH L, RITLTH TSI

import Text ; // BH#ESATSYI Text |HAVR—b

string spl[ ] = split( "aaa/bbb/ccc","/"); //Taaa/bbb/ccc] % [/1THE|
printin(spl[0]); // aaa EXRFIND

string repl = replace( "aaa/bbb/ccc", "/", "&"); //T/1%&T&JICEEHZ
printin( repl) ; // aaa@bbb@ccc ERRFIND
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int n = lengthOf( "aaa/bbb/ccc") ; // XFE#HEEE
printin(n); // 11 &EXRERIN3

int i = indexOf( "aaa/bbb/ccc", "a/b") ; // XFFITa/bl B #HTHIRT B E NG
printin(i); // 2 ERARIND (EBEXFEHNS 0,1,2:-&EATVH)

string sub = substring( "aaa/bbb/ccc", 2,5); // 2~(5-1)EBFTTX RS %IV EY
printin(sub ) ; //Ta/bl&ERTINDS

ZDEINT XFINH L TEAMBRIREEZTOENTEET B, substring (3. F5E L7z #&im
MED 1 DEETEYIYE> GRIBICTERELEIL,

B File 51473

File (& 771 /IRRAERGLIZY. 770 —BEZREBLAYTEZRE, 771ILICEATSIEHR%E
BT 25475UTT,

http://www.vcssl.org/api/File.html

EERIHEALTHELED UTDELIICER L, RITLTH TSI

import File ; // B#S5475YT File 124V KR—b

string base = getFilePath("."); // X/ XAOEHE (RTEV1—ILDIFFRF) ZES
printin(base ) ; // ETEV2—ILDHB 74T (FT14LIR)) DIIF/RADBRTINS

string parent = getFilePath(".."); // 74/ ¥ %815
printin( parent) ; //EITEVa—II7FIF DILITFRTAILY DR /IAD RTINS

string file = getFilePath( "test.txt") ; // 774IL/XA%HE
printin(file) ; //RTEVa—ILERLIAILYILHS test.txt DI/ IAHN RTINS

string rel = getFilePath("./bbb/test.txt", "../aaa" ) ; // X/ SR &HExT/SRUITZEHE
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/] T ZFES2—IITAINITDMIAINT D TICHD aaa 745 IDHRET,
// T bbb 745 DHICH S test.text | DIETF/SANKRRIND
printin(rel ) ;

LDBY. 77MIVDIBRAEREBT34E, 771V DERNRIEREABOENTEXIT . LB, 77
AIVDIEETIK. T / 15T7ANY (FALIN))DRXRPYELTERTEE T £/ 1 . 1&ExR/N
AEETAIY T | 15BIAINYELTFERTEET,

B Time S175Y

Time (& AP AN R EICET2MELZRMITES51T75UTT,

http://www.vcssl.org/api/Time.html

TR T2 TY

import Time ; // Z#S5475YT Time 1&AVR—k

int start = time(); // ZOBSOREEEZEIE

alert("BRIEESTVET."); // XvE—YERFLTLVBHMREGALES

intend =time(); // ZOBADOEEEIE

int sec = second( end - start); // PREMRFRE (end-start) &FEALICE#2

print(sec); // FEREZRT

0707565 RTT5E 0 BEE >TVET .. JEWIAYE—IHRTIINETT  Xvt

—V%HFALEE AT HALPETICELARFEA. VCSSL VY —ILICHW B TRRINET,
LtoFITERLE time BEIE. 7OV S AORTAFBINTHLOZARFE AR T REET

Fotime BRI BFE DRI EBFIFIVH (1/1000 #) TIA BEEICITLERICKFL

99



3

TDEH. BONLEREZEEOBEMICERTZOOEHEREINTHEY, ETHW
second BHEZFD—DTI, BADLETHICIX, millisecond (IYFPEAL) . second (FVEAI) .
minute(% EA4I). hour(BRFEI B ML) RE N HYET,

728, second BAEP minute B, hour BEUAEIX. B8 AR T2 BFEHCB 112854 %
REHBEEHYFE T, CNERAWT, AR AM I EEIST2ENTEET, IS5 day TERA
%Z.month TH%. .year CEZREIEHENTEET:

import Time ; // Z#S5475YT Time 1&AYER—k

printin( "Bf="+ year() +"/" + month() +"/" + day() ) ; // E/B/B%EXRR
printin( "BF%)="+ hour() + ":" + minute() + " + second() ) ; // BfE:9:¥%ERT

tOTOUZLEETTEE ZORADBMERZINRTINET, 485, month BEBUE. O~
11 CRECT~12FTERTERFOTVET, 2FY 1 BTHNIL0 TIFEC 1 2RLE Y, Day
BE#HtRAHKT, (BDHBHD)1 BTHNIE 0 TIHRK 1 ZBLEFT MEFETIE 0 HhOBAZED
EEHETHOCERLAVSIICERSRETT,
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ZDMDZ1T 3

B RESITSVUNDEERS(TSY

BRESATSYUMIE WK ODDEERSAT VDN EFELIT . ENOEFIAISHET. F
BzAVWTHERNLBRAREZITIENTELY, TR ENSDAWV DD ZRBATLET,

BARXS173Y OVAL

OVAL - Open VCSSL API Library &, VCSSL DR AMEEARIL T EABMELEZA
RX51750TT,

http://www.vcssl.org/api/open/

OVAL ($ B#ES1 TS DA A A HET. 2T VCSSL TERRRINTWE T ZHES(T
SUDNRIEESLBLEEEDIRMHAEBIELTVWBDICT L. OVAL I LWUIRBAL FEVEEEDIR
HEIELTWET,

OVAL IZZEEET ) —DRRNTAT S THZ0H, BOIFNEBRITEETHRMAINTVET,
TDH EESATZERK AERAEETIC. ICIFERTEZHEENZWVTLLY, ERICAL
BROM lib 1745 AGEERT. T open JEWDIEFIDTHILE D EFETNIE, OVAL AR
AINTBY. FCIERTEET  HLECTE, L2 URL Ao FTiREY U O—RTEET,

LUFTIE.OVAL ICEENBW DD DA TSV AERLTHET,

B EFXHRT—5EE

[R&Y ) 10X 21— R EDT—IEBEZRITATZ)IF. OVAL ICABRINTVWET,

A9 7EFa1—E BEEHLANL T BOTHBLEHODHLMATT  METERZDIET—%
ORYELIEF T, Fa—REANEIEIC. RYYVIEBIRICIRY B LE T, DFYRIv I T, &
IKANT =9 EMICERYEINET,

T—IRBEER DO DB, — RISV IRV I REAVEBEREERICI>TRHIIN E
T, 20D AREDOE(BEOBEREZED) ZROENTEET,

LUFICERfIZBHLET:
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import open.data.Stack ; // RYVvIDIREEIRBETES1T3Y)
import open.data.Queue ; // ¥F1—DEEZRHETEISM1TS)

Stack<int>s; // BEEDODRYYIEH/RIEER
push<int>(s,1); // A9y s ICET11EAND
push<int>(s,2); // A9y s IL[2]=ANnD

printin("A&v I HHEZEIYHELET:") ;
printin( pop<int>(s)); //A¥vY shbE%E 1 DERYHT
printin( pop<int>(s)); //R¥vTsholE% 1 DERYHT

Queue<int>q; //BEEOF1—%ROEER
enqueue<int>(q,1); // ¥a— q IEM1EANS
enqueue <int>(q,2); // ¥a1— q X212 AN3

printin("¥21—"oEZMYHLFT:");

printin( dequeue<int>(q)); //F¥a—q»SlE%E 1 DBRYHT
printin( dequeue<int>(q)); //F¥a—q»SlE%E 1 DBRYHT

+to7O75L.%ETTHENVCSSL AVY —ILICLLTFOLIIICKRRINTT:

ARGy I BIEZRYELEY:
2

1

F1-DLEZIRYLELEY:
1

2

EDBEY REYITREANTDEFIRIC, F21—TIRANLIRIC EAIRYBEINAEENDNYE

9. open.data.Stack/Queue [ RAF v EFXa1—%/DIFA1T ST,
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IRTEET,

http://www.vcssl.org/api/open/data/Stack.html
http://www.vcssl.org/api/open/data/Queue.html

B 2EJ7L—L7—Y

BEYT7 = A—2aVvRE FANEZERTIHBENHDEOD FHEICAVLONELOA
RAEICELTUI. BERLCELIBRARTEEBR LA TEBRUOLIICBETIL—LT—IHHEBEIN
TWET HRICH LI IL—AT—VEAWSET, EONS 0TS LEFAFE LR TEH RIER
MHEREA LT 2B T NIEFLLOICRYFT,

ERIC 3D HEERI DD IL—LT—I%FERLTHELLD:

import Math;
import Color;
import open.graphics3d.Graphics3DFramework; // 3D B R 7L —LT—7

/] ETILD ID BINEE PR ERRE
int axis, box, sphere, cone;
float time=0.0;

/*

* MR ETOBE (O S LAORAIC—ERLIFRUOHEIND)
* ZZITIE. 3D ETIIVDERCERE AL,

* FOTSLDBRINICTW WEBLIEAEE R TS

*/

void initialize( int rendererID ){

/] Fb—LT—IDIRFA—HIRTE
setBackgroundColor( Color.BLACK); // B S®BDERE
setWindowSize( 800, 600 ); //74Y RO A X (i@, mI) DEE

/] EEEEMETIAEE
axis = newAxisModel( 3.0, 3.0, 3.0); //4%H
mountModel( axis, rendererID ); //E2i&
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/| BETINEEE

box = newBoxModel( 1.0, 1.0, 1.0); //4% K
setModelColor( box, 255, 0, 0, 255 ); // &% E (i, 5, )
mountModel( box, rendererID ); //ECE

/] BRETIVEEE

sphere = newSphereModel( 0.5, 0.5, 0.5, 38, 24 ); // %K
moveModel( sphere, 1.5, 1.5, 0.0); //#%&h(dX,dY,dZ)
setModelColor( sphere, 0, 0, 255, 255 ); // & E (7, &, 5, o)
mountModel( sphere, rendererIlD ); //ECE

/] BH#ETIAERE

cone = newConeModel( 0.5, 0.5, 1.0, 38, 2); //4£ &K
moveModel( cone, 0.0, 0.0, 1.0 ); //# &) (dX,dY,dZ)
setModelColor( cone, 0, 255, 0, 255 ); / /& & (ki 5, o)
mountModel( cone, rendererID ); //ECi&E

/*
* B EITORMRYIRLFECHIND)
* ZZITIE. 3D ETIILOBEIMRE,
BTV EWVEROLEEEERTS
*/

void update( int rendererID ){

rotXModel( box, 0.08); //FET L% X BhF V) [OER

rotZModel( sphere, 0.01); //3RXET I % Z #iFEHYEEL

//FPSEETIVEE L ICFHE (dX,dY,dZ)
moveModel( cone, 0.1*sin(time), 0.1*sin(3.0*time), 0.0 );

time +=0.1; // BFx%=DLEDHS
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tDTRIZLEETTEE TRDEI% 3D T=XA—2aVBUEARRIINET,

LTV open.graphics3d.Graphics3DFramework (&, 3D B gAY R— 935, 7=
A= aVNIEDIL—LT—7 T FMIFRIZLLTD URL TSRTEEY,

http://www.vcssl.org/api/open/graphics3d/Graphics3DFramework.html

VCSSLIZIL. 3D B AR DD DIZHES (TS Graphics3D IHFEELET, LH L. IZ%E
ZATSVRIITRENRID IOV SLERART I RABEEPHEE LYY Y DERY. 7=
A=2av)b—TOHE. SA DR ERE mERLELB D TR TIHELNHY., G5 A%
TIEPPRAETT (B HHOVEDETHY THRELALWGAICIIERNTY),

ZZ T open.graphics3d.Graphics3DFramework 2R3 &, 25 W o EAIRE 21 TL
—LT—=INBEETIT>UNFET ZELCEFBNT T LEIIIVJ T initialize B 7=X—
avhOBEEEHIAIVY T update BEAERATNET,

BOT. INHSDOEBRICEMNDUIBEFRY B3 T FRICID 7= A—>avTOad o L%
FARTEET,

BHE.IDITL—LT—ITIE. HLETHEALGTE2ZBEELLTKNSLIFROT, MEICER
FHEDIEALTIIERESATSYT Graphics3D | DBEAFERITZLENHYEY ., EDTO
TS LATH ETIVDERPEE, BE)7EIC Graphics3D SA 7S5 OREHBAFERLTWEY,

BRESM4T 3T Graphics3D JICRAT 5 MIFHRIGLLTD URL TSIRTEEY,

http://www.vcssl.org/api/Graphics3D.html
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7286.3D @k 2D fHERADIL—LT— 7t AEIN TV ERAMZLITICIEBHLETT:

import open.graphics2d.Graphics2DFramework; // 2D @R 7L —LT7—7

/x
* BB ATOBEE(T OIS LADRMIC—ERLTHVOEIND)
* IR T AT S LADORMTITW I WERBLIE AR TS
*/

void initialize( int rendererID ){

/] FL—LT—=DDINTRA—HEETE
setAnimationState( false ); // 7 =A—>avE LW DTERL
setWindowSize( 300, 300); //V14> RO A XDE&E

/x
* EELEEZITORMRRYIRLFECHIND)
* ZZICIE. 2DCGC DfENE R EZF T S
*/
void paint( int rendererID ){
string imageFilePath = "fighter.png"; //BE{& 771 L

/] BBETEREHE
setDrawColor( rendererlID, 0, 0, 255, 255); / /7%, &, «
drawLine( rendererID, 0, 0, 100, 100 ); //x,y,w,h

/] BBETRAVEZHEE
setDrawColor( rendererlID, 0, 255, 0, 255); / /7,4, &, «
drawRect( rendererID, 0, 100, 100, 100, true ); //x.y, & =I,2YD.RL

/] B THEA%ZER
setDrawColor( rendererID, 255, 0, 0, 255); / /7%, %, &, «
drawOval( rendererID, 50, 0, 150, 100, false ); //x,y.1& &%, 2&Y DXL
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EDOTRIILEERTTEE V4VRIIR. RAR BAPRTINIET,

LTV open.graphics2d.Graphics2DFramework (&, 2D B Hg A2 Y R— 95, 7=
A= aVNIEDIL—LT—7 T FMIFRIZLLTD URL THRTEEY,

http://www.vcssl.org/api/open/graphics2d/Graphics2DFramework.html

HERHASICEALTIZ EESATSYT Graphics2D | 2FRITBZNEIHYET, FHlIE
#HIFLLTD URL TSIBTEZT,

http://www.vcssl.org/api/Graphics2D.html

B JS7HERE DEBREKFDS1T3Y

BESA4TZ)P OVALIZ. ARBTAT Y THBD. BICHERATEEY, LH L. LEZRA R
BICHR—PNTBSMTIVIE. BT LEEDITREDHYEFEAFALTWBNERIZES>T HFXD
BEEBERIBWGENHYET,

BIZIE.TZ7VIREBEL. /7270y NS 2EEZIRIETES1 TS REDEITFOLNE
T O LTHEBEIX VCSSL DIZESATSVITITEEFNTEST.OVALICESEFNTWEE A,

WO T VS THBEARBETETMTZUD YR INZHEI ML LB RFERTOHIBTICE
YET BEFELSFICRITZAERTIEYR—IFIhENELNFEAL. 2<KBEDOE VAR
ICAF T R—fIhiaunhrELhERA,

Fle . Vo 7BEDN Y R— P INELTE £2<ALCAKREERYEEA RIS ZATZ)RID
BAHAKREMIALLEKTHo7ELTE ERINZ VSTV INOERCNN—Ya v ENER
RIEFETHD0. —EHEBEMNMFE R B o7, BIDOEENER U TEEEHYBET,

U EDESILEARHRELAA LT BUEETERA®D 2D/3D V57V 7 NEHIET 570D, KEH
BRIATZVERRD . LLTD URL DBYICHAERINTVWETY,

http://www.vcssl.org/api/science.graph.Graph2Dhtml
http://www.vcssl.org/api/science.graph.Graph3Dhtml

L®dDT science.graph.Graph2D/Graph3D |54 7SN Y R—FINTVWBRERICEWL
Tl EEREHDOBYIZ, 2D/3D V57457 OY NS 2ENTEET,

EEROEAFIL A WERD FLERIKFTE I KEMATDOLIICAYEY . EF1E. 2D
JTZI7DHBETY:
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import science.graph.Graph2D ; // 2D 757V 7 NGB Z1473)

/] 774 Tdata2d.tsv]ICTF—49&EXHT
int fileID = open( "data2d.tsv", "wtsv" ); // wtsv (£ TSV ERDEZIAHE—R
float dx = 0.1 ;

float x ;

floaty;

for(int i=0; i<10; i++ ){
X=i*dx;
y=x*x;

writeIn(filelD, x,y) ; // 771 EEZAH
}
close(filelD); // 771V %EFHALE (BNEEEZAHNDTT LARAVDTEER)
int graph2D = newGraph2D(); // 2 R7TI 57V 7N 4aiEH)
setGraph2DFile( graph2D, "data2d.tsv"); // 774/l [data2d.tsvi%&7 > 27Oy~

RITITBELUTDEIRTITNRTINET :

FEERZEHDBRBRYPIRILBNEDIIICRKRRIINDINMINEBRIKEFETT,
HWT. 3D TS 7DIBETY:
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import science.graph.Graph3D ; // 3D 757V I7MNIERESAT5Y)

/] 774I)V[data3d.tsv]ICTF—95EEHT
int filelD = open( "data3d.tsv", "wtsv" ); // wtsv I£ TSV IERXDEZAAHE—N
float dx = 0.1 ;
floatdy =0.1;
floatx,y, z;
for(int i=0; i<=30; i++ ){
for(int j=0; j<=30; j++ ){
X=i*dx;
y=j*dy;
Z=X*X+y*y;
writeln(filelD, x,y, z); // 774 EZIAH
}
writeln( filelD, ") ;
}
close(fileID); // 774NV %L (GNEEEZAADTT LAVDTER)
int graph3D = newGraph3D(); //3RITIZ7VINIIT%ES
setGraph3DFile ( graph3D, "data3d.tsv"); // 774 )l [data3d.tsv]%/>2(Z7Ov b

RITITBELUTOEIRTITNRRINET :

EERREID B RBEYPINIL, BRENEDIIICRTINSENIANBERIEKEFTT,

109



TS504
B ST velk

TS5 140 EE VCSSL RIFTIRRIRTER WL IR, B OMEEAIRE T 270 DI MMy
TRITT7TY, £/ VCSSL N D EBTERABINANIBEZIF R HICEFEALFT, flaz
T3R5 RAETHR L T77MIV AHABEAREE . VCSSL DB RIIEZEETEREINT7M1L
ABATSTAVNREBLTOET (ENDMEESAT S [System [ ITLYFvEVTIhTWE
) TZTAVDMBICY R—INT2EBDEE. ZDTZTAVDTZTAVEHRERVET,

— IS T ST M4UIE VCSSL A D EBTHREINLZTOTILTY, T2TA1VREDELI %
EETHRIN, F/ VCSSL BB REDETEDLIMBEREAFALTVD ML LERIC
IO TERYET WMo TITAVEERTZICIE FERALTWRREBRISRHIGEL TSIV %
RAEIT2HENHYZET,

BB REOERENZUNIBRTHS [ VCSSL U944 | IZHIIBTZT1VEE BRI,
T&C URL ZZHERT I,

VCSSL

VCSSL Z>44 L AR HAb:  http://www.vcssl.org/

B TS5 EERTICE

TSTAVHD AT LAERTDICE. 7OV S LDFFESEE T connect EEA1TVWET:

connect ST AR ;

TZ2TAVRRIF . ZAT VDAV R—REARKIC.ETEYV 21— S DEX /2%, Ry
BrLIRYYTEELET. TSTM1VDI7AND A TATS LER U (74T R) ICETE
TEEFIE. TSTAV D77 BEEBR T BRI THERATEET,

BIZIEERITEV2—ILERLTAINIRICH BT conn 1 TS5TMVEFERTEHD:
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connect conn;

INT.conn Y R—NTBTSTAVEBEERWT conn DNIRIETIHEEAFRTIENTE
DINARYFET  FAL RITEV2I—ILHSR T laaal 74T ARD, I5ICTbbb ] 74 LY WIC
H3I conn |=FRTZLS:

connect aaa.bbb.conn;

ELFT BTV EITEV 21—V ERUBAICRET 2D TIIE LB RICE T
EINIBARICEZEEHYET,

B ST VBROIvEVY

TSTAV AN ATZTOVSLRICEWT, 7S/ VBEREBEZENICI—ILTEEIG
WRINFEABERS, TSTMVNEAR—FT AV T VAT LR EDREADKREMENEL,
ISICTSTAVERIIEADTSTAVMBOERKREF OO BRELTTST1VEAHEE
BEI-LLTWaEHAT7TO7 5 AR FEDMERRICRUREFETZEDICR>TLTLEIDS
<7,

BIZIE L TWD T ST 1% BLLI B IRETZRDEDICHIVE AL IEE o
BRICIEEIRDTLLEI.CDBE. TATVSLAD TS TAVEBIA—I BN ET R TESH]A
BLTUEWF LS TLEWE T ZL L TS VAVIIBEDARL—T AV TV AT LR EDR
BIKELEWEETHEO RIEZ LTS TAVAGYB ZRITNIEWF R BAREMEIF
RKWIEZLNZET,

CDEIBFEDT ST AV ~DIKGFELET D/-DDHEN. TS T1VBEDOIYEV T T
. TSTAVEARDOIYEY TSR TSTAVEREI-ILTZETOBHERETZEVIF
AT COBRBES Y/ R—BHEM VLT ZLTTOTSLATIE. 7571V EBHaEZEI—
LETBDOTIRAELARDVICSYy/R—BEHDOAEI—ILLET, 2FY. TSI/ VEBE%E VCSSL D
BB TERTETATLEIDIFITY,

ZDEINLTHBIHE TST1VERIDEDICRIY B0, Sy —FBHROhEEEIHMAE7E
I TERET . SvN—BEESATSVICEEDTEHE. ZDS(TSY 1 MAEESHBZIZEIT
B TTZTAVOBEEFNRALTVWAIREDTOVSLAESET VL ER>BEAYES . I
DIILTRHFEDTZTA1 DK FELOET 2ENAREICARYET,
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5 3 &8

GUI

- 27400 1—H— 45 —Tx1M4 R -

CDETIE. DAV RIRRIYVBRED GUI(TZ74hIb-2—H— AV =DM R) &=l AT
VCSSL 7OV S L%5FKTIHEERRLET . COXEORBTEIRDICTIE VCSSL DEKRIA
XEETTICEBLTWAIRENHYET,
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GUI

B GUI &l

A—Y—HITOTSLEZRETZLODOEEIE, —RICTI—F—A VI —TTAREWVET,
A—F—AVI—TTARIUEWK OO DAL’ HYFTAIREDERER>TVNBEDD—DIC
GUI(IZT74hIW A=A 5 —TIAR) B EIFOLNET,GUI Tld V4V RIPREIVRED
B[EHWARRICL ST I —DTOTSLERELET.GUI G, —BRBEERDOT ) r—
av-YIRIITRETELAVLNTWET,

Hello GUI n

| INPUT
PUSH ‘

TYPE-A | 4

[JTurBo

Hello GUI!

B CUI 25 GUI A~

GUI A TERIBRAVI—TIARELT.CUN(Fv 09— —HF—AF—TIM4R) EWVDD
DEHYET,

CUITIE. 7OV S LIEXFINDORTIH R ZB L TCA—H—EPYERY LE T HIZIX VCSSL 7
075 LTH,.GUI ZFERLAWGEIZ. VCSSL AV —ILEAW X FEIRTHIEFRERYET,
OV IBVEEICHWFENRN T EW2E5DA CUI T,
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hetlowond | Hello, World!

CUlIE. GUI " EIH T BLURIDBRFRIC, ERELTERLTWE L, 2D, GUI DFEIFICES
T—RUICERDEEAEDONE L, CHITIEW OO DEBANHYTTH . RADIERIE GUI A
MBI —HP—ITPILH272ETLL, DFY VCSSL TEH CUI 1S GUI ERDEREIARITT
BZET. LYDELI—Y—ICPILWTOYSAEBARTIENTREICRVET,

BE PR E A S EINEFEASFICBWTL RES CUl A E<AVLLNITUWET,

B VCSSL 7AYJ5ALT GUI 1R ICiE

VCSSL 7AYJ' 5 AT GUI ZRDICIE. VCSSLRES (TS D—DTH3.VCSSL GUI 5147
F)EAVR—NTBRELNHYET, NI TOT S LDEIBERITICLATOLIICEERLET,

import GUI ;

INT. 7ATSLHAL GUI 2RI 7= DBEHH FI A AREICAYET,
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GUI JVR—Xkb

B GUI avR—%>b

D4V RIRRSYVRE GUI ITBWTEEAZEK T 2mDEF4L, — %I GUI AVR—RV k&
EUZET,
[ |

B GUI OVR—XVMNDER

-GUI AVR—RVPbDERK

VCSSL 7O S LHRTERED GUI AVR—VMNeEKT BICIE new~EWS OB # %
MO LET, ~DE 2 ICIE newWindow BEN newButton BA#RE FER T2 GUI OV iR—
XV MOEFICEBEDODRBHNAYVET,

int new~ ( ~ )

ZHOWSEHAI—IILTBE. GUI OVR—X VM ERIN, FRICEIY Y TON A GUI aVR
—XYMNID A RINFET,

-GUI QvR—%XVM ID
GUI OvER—%Uh ID &l 2TO GUI AVER—RVMIEVIRONZHBIBSTY, OFY
VCSSL MBS ZF AICEDTD,GUI AVR—XVMDERID LI BREDTT,
GUITVR—RVKMID I ZDFEETRBEFTHNFEVD T BFRX int MOZEHICANTE
ALETY,
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B GUI OVR—X VI DEE

GUI JVR—RUMI WK DEHHAEDLETHEALET . ZOLEELZDN V1V RITT %
DLEICRIVPINIV AANRBEREZEMRLTEEL, —#MWAQ GUI VIR 7DORERVE
ED

IDEIIICGUI AVR=—RVMDEICBD GUI AVR—FXVIEBRETSICIE,
mountComponent B AFRALEY,

void mountComponent (int childID, int parentID )

ZOBEHAEI—-ILTHEGUI OVR—XVMEICBID GUI OVR—X VM EBREINET, 51
childID ICIZEZE TS GUI AV R—RVhD ID %, #E<31# parentID ICIZBEE 5% GUI OV R—
FVRD ID HEELFE T, DFY, parentlD D_EIC childlD #EEEBLET,

723, VCSSL3.0 LIBT DA Tl BeEICid addComponent BEEAFER L TWE Lz, LHL.
add~&EVOEAMBZELTUIBIHDIEFRE ZBEWIEHICKY . VCSSL3.1 LUETIE. B
&% EEED mountComponent ICE X 7=HDHEININF Lz, DFY addComponent B%K
& mountComponent %, BIFNRAZEITTEEA—DHEDTY,
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£F&E GUI avR—xUk

GUI OAVR—XVMII KA REFEOEDOHNEELF T, IITE. & GUI OVR—RV D
ERRICDOWTIRWE T Ad, CCTIRIDIIRRHWABEDTHY, EFICIEELYZ <D GUI aViR
— XV FIATEEY,

HKIDEDEKRICEBEHINTWLWS GUI AV R—XVMDTHAVIIERRTY . REBOTHFAVIE AR —F 1
T 2F LDFEFER . VCSSL LB R F LD/N—T 3y, ZOMIBEICL>TEAYET,

B V1Y RIDIERK

GUI BARICBWTERAICIERTBDD . D4V RITY, 74V ROBEVER T BICIE, newWindow
AN LEYS, COBBITUTOERERT >TWET,

int newWindow( int x, inty. intwidth, int height, string title )

BID x &y T4V RO E LTERDERZIEEL. width & height T4V RUDIREF I %
BELZFY, £/ 5l title TUVAVRUDIAMNVN—RRIXFIEEELET,

B Ry DR

BOWTIHRORY VL SEBIFERAINZAERNA GUI AVR—XVMNTET RV EERT SIC
IE. newButton BAEMVOH LET, COBRBIIU T OLEEEF >TUVET,
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int newButton(int x. inty, intwidth, int height, string text)

BIBUCIE, x &y TRYVE LTERDEZFEZIEE L. width & height TRYV DigE &I %15
ELET, ZEDBIH text ITIE RYVICKRTRTEXFHAEIEELEY,

B FFRANT1—ILRDIER

ABCDE

RIS XFEINEANTE—ITOANER. TFARNTA—ILROERTT . 2ES5ERY &AM,
KRR GUI OVR—RVMD—DTT ., TF AN I4—ILRAEEK T BICIE. newTextField BE9%X
EIEOHELET, ORI TOAFEAR >TWET,

int newTextField (int x, inty. intwidth, int height, string text)

BIEUCIE, xEYy TTFANIA—ILRE LTEmDEZEATEE L, width & height TFF AR 71—
IRDIBEEIABELETT REDBIE text I BEHICHHIRETRRTEIXRHAIEEL
9,

B FXRAMTYTDERR

ABCDEFG
HIJKLMN
OPQRSTU
VWXYZ
1234567890

BWT. XFEIAEAATBEWVEE, TFRARI)7DER T TFRANIY PIETFF AN T 41—
IWREBW  BHITOXEARR/ AANTEZENTETT . TFRAMNIYTEERT BICIEL,
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newTextArea AN VOHELET, COBEBIIUTOLHFERF >TWET,

int newTextArea (int x. inty. intwidth, int height, string text)

BIBUCIE, x &y TTHFARAMNIYT A LTERDEZRZIEE L. width & height TFFXhTY7
DIREBIEI/ELT T REDBI text ITIE BB ICHERETRTTIXFINEEELET,

B LI 714—ILRDERK

ABCDE A/

A—HY—ICHERICXFENEAALTESIDTIZARL WO DEFHOHRASEIRLTIFLL
A ELIMN 74— ILREFARALET . ELY M 71— LR AEEK T BIC1E. newSelectField B
BAEROCHELET, COREBIIULTOLEREE >TWET,

int newSelectField (int x, inty. intwidth, int height, string[ ] text)

BIEUCIE, x &y TELINIA—IVLRE LTER DEZEAIEE L, width & height TEL VM7«
—)LRDIBESIABELET . REDBIE text ICIT. BB ICHHEIRE TR RT HEIRER A
string BlDEFITIEELE T,

B FxvIRY I ADVERK

1 TURBO

21—4—|T ON/OFF D 2 RREBRI DI FvIRvIRAEFERLET  FTvIRvI A%
{ER S 51213 newCheckBox S A MO LEFE T, COREEIILL TOEHFAF >TWET,

int newCheckBox (int x, inty, intwidth, int height, string text, bool b))
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BIEUTIE. x&y TFvIRYIRE LTHADEZ%AIEE L. width & height TF v IRy Y
ADBEF/IZI/ELF T MBI text ITIE. FovIRYIRIRRTDTFANEIEELE T,
RED b IZIE, WEPREETD ON/OFF JREEAFEELE T,

B FXFRANSRIVDOERK

BELEICXFINEIBDAATRTRTBICIE. TFANSRNILAFALEFT . TFANSRILOE
BICIE newTextLabel B =R OHLET, COREBUIILL TOERER >TWET,

int newTextLabel (intx, inty. int width, int height, string text)

BIBUCIE, x&y TTHFRAMNARIVE LTERDEZAZIEE L. width & height TFHF ARSIV
DIREEIEIBELET, MBI text ITIE TFANSNIVCKRRT BT FANEBELETS,

B JS57499RSRIVDER

BMOWCEECLICTS 7190 R (BIR) #RTRTDHEERVET,

FhICIFFTE{EL T VCSSL OV S LR TS T4vIRT—Y5ERTINELHYET,
2LDEEIST S T4V I RT =% BT BEEABETI D CCTIRHEER 771D SFHEHA
AFELLD,

-Graphics 173 DAV R—b
BRI 7AIVEFHAHAIAATT 7499 AT —9%EKTBITIE £ . VCSSL EZES4TS)D
—DT#%H% Graphics 4TSV &AMV R— T 2RENHYET:

import Graphics ;

Graphics 2147 ZUI& VCSSL TS 74V I RT—9%R/IFLODEBELD51T ST, Bl
DFZATZVEEHE LTI Z T4 I RT I BICER LY BIR I77MIL D SERAAATEY,
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WIS T4V I RT—IHERI7AIVICHE DT R EDHKENBEEINTVWET,

‘BRI 7N DFIAH
BIRI7AINDST 5T AT —9 5L KT 5ICIE newGraphics BEERUOHLET, 2D
REIILL T O ER >TWET,

int newGraphics ( string filePath )

ZOBEBL BIBUTIRE SNBSS ER I 7NV EFRIMAATYT S 719 I AT —9EER L.
JS574992 D ZRYEELTGRLET I Z714v IR ID &l T Z 7497 AT —FICEIVIRON
HANESTT,

Z D newGraphics BEDE|#K filePath ICIE. i AL EHR 771V DIB%E XMV TOT S
LSRR/ IATIELE T EERI7IIDA XAV TATSLERUBRICH DB EIIE E
BI7AIINRIETTHRHPAHARETT A AHD A HEABE R R L RIEP/NN—UavildeoT
BIpYFET.PNG HRDEE 77 KIBEOBRETHAAOENTRELD T, B KELE%
]38 L=\ EEICIE PNG X EROERA/HEINET,

“JST4YIRASRIVDER

CZETTEBIIIRT T RAPAARLT T 719 I AT 9% BHE LICKRRT BITE. T571Y
DASNEWVWD GUI AVR—RVMeFRALET IS4 NI DOERICIE
newGraphicsLabel B#ZMHUE LET, CORBIILUTOLRER>TUWET,

int newGraphicsLabel (int x, inty. int width, int height, int graphicsID )

BIEUCIE, x &y TS T4 RINIE LTERDOEZRATEE L, width & height TS5 71y
PRASR)IDIBEFZIEI/ELE T, REDSIE grarphicsID IZIE. REAITRDI 74992 ID
HIRELET,

B 07548

INFETIHR-BEGUI OV R—R U e EEICERLTHELLED, FEeDLDICERL,
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TTLTHTLIEE,

import GUI ;

import Graphics ;

// (0,0) DALEIC 800X600 DI1Y RIEER
int windowlID = newWindow( O, 0, 360, 480, "Hello GUI") ;

// (10,10) DAIEIC T00X50 DRV %FEE
int buttonID = newButton (10, 10, 100, 50, "PUSH") ;

mountComponent( buttonID, windowlID ) ;

//(10,70) OAIEIC 100X50 A XDFFArT1—ILREEE
int textFieldD = newTextField( 10, 70, 100, 30, "INPUT") ;

mountComponent( textFieldD, windowlID ) ;

// (120,10) DAIBIC 200X200 $ 1 XDFFRMTYTEEE
int textArealD = newTextArea( 120, 10, 200, 200, "INPUT") ;

mountComponent( textArealD, windowlID ) ;

//(10,110) DAIEIC 100X20 YA XDEL VM 71—V REEE
string text[ 3 ] ;

text[ 0] = "TYPE-A";

text[ 1] ="TYPE-B";

text[ 2 ] ="TYPE-C";

int selectFieldID = newSelectField( 10, 110, 100, 20, text) ;

mountComponent( selectFieldID, windowlID ) ;

// (10, 140) DALEIC 100X20 YA XDF v IRy A% VERK
int checkBoxID = newCheckBox( 10, 140, 100, 20, "TURBQ", true ) ;

mountComponent( checkBoxID, windowlID ) ;

//(10,170) DALEIC 100X20 YA XDFTF A SNRILEBE
int textLabellD = newTextLabel( 10, 170, 100, 20, "Hello GUI ") ;
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mountComponent( textLabellD, windowID ) ;

// TTest.pnglEWIZBID PNG HRER 771 IV & inHIAH
int graphicsID = newGraphics( "Test.png" ) ;

// (10,220 )DAIEIZ 310X200 YA ZXDTZ 7497 ASRII =B E
int graphicsLabellD = newGraphicsLabel( 10, 220, 310, 200, graphicsiD ) ;

mountComponent( graphicsLabellD, windowID ) ;

IDTOTZLEERTTDE V4V RUNEEIL, D LICEKR%L7% GUI AVR—FXVMIRRE
nEy,

VETHER
Hello GUI ™

INPUT

PUSH

INPUT

PEA o

[ClTurBO

Hello GUI!

XZDERIFERRTT, ZED GUI THAVNI AR —F AV TV RT LDTEFEP, VCSSL MBS RF LD /N

=23V, TOMBREICL>TEAYET,
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GUI AV R—FRX VDR E

GUI OVR—xYMI EEERLTERELAEE T TIEAFYERKRIHYEREAIZTETER
RIA—ILRDSXFEERE LY. TS5 T4y REZERLIZYTEAE BEERO GUI OVR—X%
VINRIENCEAL CARERLE 9,

B BOXE/INE

GUI VKRRV NDBAZHETBITIE setComponentText B#=EOHE LET ., COREEULLL
TOLKRERF>TVWET,

void setComponentColor (
int id,
int fgRed, int fgGreen, int fgBlue, int fgAlpha,
int bgRed, int bgGreen, init bgBlue, int bgAlpha

BIE id 1K BEZEEIIZHRD GUI OAVER—%Vb ID #EELET. B fgRed~
fgAlpa ICIZ BIRBOEBHRDEEFNEN 0~255 DHETEELET., I5ICBIH bgRed~
bgAlpa IZIZ. BRBOBR D EZTNETh 0~255 DEHETIEELE T,

CITBERDIE. F G EROTRETSHIRGB h5—IFRIC. AERE Alpha 07
RGBA WS — 1A TIEELZF T Alpha (F 0 TRLMER, 255 THRERICRYE T FFRIAER
EAEWNEE. BEIEEIC 255 ZBELET. A8, K& ERIDEKRIE. TRIOLDICME
BABTUEINITTOTITERLLEIL,

125



RBE.GUI AVR—V I NDBEEET 5IC1E getComponentColor B AN UHLEY, 2D
BAHIEUATOLEFRER>TWET,

Int[ ] getComponentColor (intid)

B8 id I3 BEZEGTEHRO GUI AV R—RVM ID ZBELE Y. COBBITEREH 8
O int BERFIERUEIOELET, RYBEDESICIE. ER[0]~[BIICThZhEIREO RGBA (B
D ERMAI~[7ICEN TR EREBD RGBA EARMIN TWET,

setComponentColor LU getComponentColor B#UZ, LATFD GUI OV R—R > MIx
LTHEATEET,

D4VRY | RV | TERANI4—ILR /| TEFRANTIVT | FIIRYIR /
TLIRNTA—ILR | THRANSNI | TZT49I RSN

B UEOEE/MF

GUI VKRRV IDAIERZEE T 5ICIE setComponentLocation B AU LE T, ZDE
I T OHEFRER>TWET,

void setComponentLocation (intid, int x, inty)

BIEid ITIE YA XEZEFETEHRO GUI AVR—FUMID HBELE T <818 x, y IZi.
TNThERRZRDOA LTERD x R,y BIEEZIEELE T,

7. GUI OV RR VMDY A XEEE T 5IC1E getComponentLocation B A UHLEY,
COREBIELL T D RERF>TWET,

int[ ] getComponentLocation (intid)
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COBBUIERHED 2 O int BEEFEZRUEIORLET, RUEDEFICIE EFR[0]IC x {E.
ZF 1Ky EFBHINTWET,

setComponentLocation £L U getComponentLocation BI%KIZ. LLTFD GUI AV R—x v
ML THEATEZT,

D4Ry | KRYY | FEANI4—ILR | TXRNIVT | FzvIRYIR /
TLIRTA4—=ILR | TFRANSRIV | TS5T499RA5X)L

B Y1 XDEE/NE

GUI VKRRV MDY A XEZET BICIE setComponentSize BIAMLUH LET, ZDREEK
AT OB ER>TWET,

void setComponentSize (intid, int width, int height)

BIE id IS YA XEERETERRD GUI AVR—%Uh ID #EELET. <315 width,
height ICIX. ZNENERRDIE. &3I%ZEBELET,

F72.GUI OVRR Y MDY A X%EF T BIC1E getComponentSize B UHLET, 2D
BT LT OHERERF>TWET,

int[ ] getComponentSize (intid)

COBRBITIERBA 20 int HEEFIARYEIORLEY . RYMEDESICIL, BXR[0)ICIRE. B
NICEIDEIEMINTNET,

setComponentSize & U getComponentSize BEKIE. LLTFD GUI OVR—R U MIFLT
HATEET,
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Y4V RY | REY | FERARNIA—ILR /| FFRARNIVT | FvIRYIR /
TLIRTA4—=ILR | TFRANSRIV | TS5T499RA5X)L

B XA OB/ LR

GUI OAVR—RVMDTFAMNEZEFT 5ITIE setComponentText BB UOHLET, 2D
BAHIEUTOSEFRER>TWET,

void setComponentText( int id, string text )

BIE id ITIX. TFAMEEBRITEIRRD GUI AVR—RUKM ID #318ELE T, /-, 51 text
ICIFERRICKRRTSDTFAMNIEELET,

F7/2.GUIOVRR Y MO STFAREEE T 5ICIE, getComponentText AU H LET,
ZOBEBIEU T OERER>TWET,

string getComponentText(int id )

BIEid ICIZ. TFARNERBTEHRO GUI AVER—RVMNID #BELE T, COBHIL. IS
LeTFARE string BBORYIEE L THRLET,

getComponentText LU setComponentText B#UE. LATFRD GUI AVER—RVMIFLT
HATEET,

RV | THFRANT4—IR | THRANTIT | FIvIRIIR /
VLIKRT4—=ILR [ TFRANSINIL

B JS57490ADERE /| B
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TZ2T49 P AGNIVIRE T ZT49 I AT —8%H/D GUI AVR—RVMIBWT. RRTETZ
TAvYIRT—H%ZET BICIE setComponentGraphics BAAEUCH LET, COBEHUILILLT
DEFREF>TVET,

void setComponentGraphics( int componentID, int graphicsID )

5% componentID ICI& TS5 T4vIRT =8 %ZETHHRO GUI AVR—R VN ID ZH5E
LET . K< B grapnicsID ICIF . EERICKRTT DT Z74v 7R ID ZEELET,

F.GUI AVR—XVNDRTRT BT 5710 %G9 BT, getComponentGraphics B
HEFOHELET, COBRFIILL T OA#KEF >TVET,

int getComponentGraphics(int componentID )

5% componentIDIZId. 75749V RA&BFTHHRD GUIAVR—RVMNIDAEELE T,
ZOBEIE RRLTWBTST74vIAD ID ZiR’LET,

setComponentGraphics &£ U getComponentGraphics B#Z, LLTFdD GUI AV R—3RY
ML TERTEEY,

T27499 AN

B SHREBECESE / IE

FvIRYIADEIIC, ON/OFF DimIEE (ZIRME) #&F D GUI JVR—x Y MDEIE.
setComponentBool B TEETEX T, COBABUILU T DOHERRZR >TWET,

void setComponentBool (int id, bool state )
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BlIEid ICIZ AREEAEETEZNRD GUI AVR—RVKNID & EELE T, #< 314 state (T
T EEROREBELIEELET,

F/2.GUI AVR—XVhDREBEEENES T 5ICIE, getComponentBool BIEMUHLET,
COREBIEUT OERERF>TWET,

bool getComponentBool (intid)

BI# id ITId. REBEEEET2HRO GUI OV R—3 Vb ID 218 ELEF T, COBEKIL. iREE
&% bool BIEHTRLET FIAIEF Y IRV I RS GEIRINTWDE true &, SNTWRF
nid false ZRLET,

setComponentBool &V getComponentBool BEUE. LATFD GUI OV R—RUMIXL
THEATEET,

FIvIRv IR
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ARy MR

CITR A= =D GUIOAVR—R U NRELBRICAIB AT, ARV MNLIE | [TDWTHR
HLET,

B ARVRER

ARV REFE TAT S LOAEADS, TOT S LICH L TITONDRIEOETY  HlziE, 21—
—BREVED YIS BER  RVREDTE, V1V RVERLZEREDNFEITONET,

GUI ZB AT 0TS L. 7TV r—23>r Y IR T ELTERERF D/ZOITIE ARV
FELBRICALADAEBARTLATNIERYEFTA, IERIFNIE GUI OVR—XVMIK
DY &> TLEWETY,

B ARVMYRSEE
VCSSLEBD—BDTAYSIVIEETIR AN

VIO RETEE, FNISHRTIEHD AT LA
DOEENFET, COLIREHDEE—RKZICTARY

MY RSB EFTET,

ARVINVRSEBRORBIIHOHNLOHAEIN
TWBDTIERL. 7O MBEIcERLET. T A~k
DR B LIWARY NOTEFRICISE C TR E DB
BEBIBAEREDE TNDARY N FEERFICFEY *
HENFT, POH LEDOBIBICIE ARV MIBETS AR b RS
BHRAESNTEEFT ARVIMUYRSEAMDOF S void onButtonClick( int id ){
IR ARV IO RE LERICIT O E W LIE %58 iR (R b0 MIEER )
LET. !

RE.VCSSL DARY NV RSEAEITEKRMIC
void i THY, RUEERLEFE A,
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B V1Y RIARY NLE

DAV RIICEAT ARV NENIBTBITIE U TDARY MY RSESAFALET,

ARV MY RS 51¥ ARVE
onWindowOpen intid T4V RN EEILIZBICHFCHINET,
onWindowClose intid T4V RODEACBEICHECEINET,
onWindowMove intid, T4V RN RICH P HINET,
int x,
inty
onWindowResize intid, D4V RO A DB ORIV INE T,
int width,
int height
onWindowShow int id T4V RIDNRIINEBICHEOHINET,
onWindowHide int id 74V RO ERRICR ST HEINET,

BIED id ITIEARYIDRELLD1VRID GUI AVR— VN ID BEINE T, /. 518
@ width, height IZIZ. ENENV4V RUDR, &§IMEINZT,

ZZTHICEEROD onWindowClose B TY . CDA RV MY RSEAMNT exit 75
J—IE2LIICTRE BBV INIZTDEIRT D1V RIERALZENEERTTS J&
WHSREARIRTEE T,

INFEFT.VCSSL 7OV SL%ERTIESITIEL VCSSL VY —ILAFHTHLSLABYEE
ATLI LD L. D4V ROERALNIET OV S LN EEHR T $5LIICLTHIFIX VCSSL avY
— VIR ERD T, hide( )@ HTRLTLE>TEREDYEE A,

B Ry ARV ML

RYVICEATEBARYNEIB T BICIE LTFTDARY I YRSEBAEFERLED,

ARV MY RSB 1% ARVB
onButtonClick intid, REYVDND) I INTRIEVCHEINE T,
string text

BIED id ICIX ARV RE LRIV GUIOVR—ZR VMDD EINET, T/ BIEHOD
text ICIE, e RY VY DXFEFIIEINZE T,
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B ELINT4—ILRARY ML

LR I4—ILRICETBARY RNEMIBEST BITIE U TDARY MY RSEMAFALET,

ARV NNV RSEE 5% ARV b
onSelectFieldClick intid, TLIRNI4—=ILRD )y oS, BB BRI R
string text | ICEUHINET,

BIED id ITIE ARV RELI-ELYNT4—ILR®D GUI OVR—3RV K ID BNEINET,
F7-. BIED text ITIEBIRINAIBEENEINET,

B FvIRYIRARY MLE

FTv IRy AIETBRANRY MBS BITIE U TDARY MY RSESAFERALET,

ARV MY RSEE 1% ARVM
onCheckBoxClick intid, Fv IR AV INTRIEVCHEINET,
bool state

BIED id ITIF ARV RELZFTVvIRYIAD GUI OAVR— VN ID BSEINET, F
7= BI#LD state IIE. F v IRy I D ON/OFF JREEAEINZE T,

B F—ARVMLE

GUI AV R—R VM ETHF—R—ROF—ZBIELIBRITIE F—ARV D FEELET,

272U F—ARVINEFIRTRIEERDIBETY, Thid F—EHED GUI OV R—%Y
MIXFLTITHNEDNEVWIRICEALTTY F— ARV EFIATBICIE. 1R EIC. TF RS
T4—ILRREDF—HR—RAN%EHRD GUIOVR—RX UV MEBRBLTUIWIERA . R VUR
EDHEEDF—IRVE (ENTER &) ICRBT S GUI AV R—RVIEEEBELTUIWTERA,

F—ARVINZFBITIEIE. V4V R EICBRBET2DIF RN TFRANSGNIUNT S T7497
ZAZNIDHIRETEIENHEEINZT,

F— ARV N T IS AT DARY MNYRSEBAEFERLET,
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ARV MY RSEEH - ARV B
onKeyDown int id, F—HAINAEBICFVOCEINET,
string key BI#L key ICIE F—SRILDXFEHHIEIHINL TN
F9. i BDF—IE. BBEDOXFINEBRINET,
onKeyUp intid, F—HBEINABITEVOHEINET,
string key BI#L key ICIE F—SRILDXFEHHIEIAINL TN
F9. i BDF—IE. BBEDOXFINEBRINET,
onKeyDown intid, F—AHINABICEOHINET,
int keyCode | 5%t keyCode ICId, F—%X AT 578, GUI 54
TIVICT /1 TEEINEIEHINTWET,
onKeyUp intid, F—HBEIN BTV INET,
int keyCode | 5% keyCode ICI&, F—%X AT 578, GUI 1
TSN T 1 TERINEIBMINTVET,

BIED id ITIF ARV MNEENRO GUI OVR—F VN ID SEINET,
RE.2DHDF|HUL. string BEintBED 2 @YHNHYET  BIE T F—DREICHIFEINL

(F=FNILD) XFIIEAINET  FIZIETAIOF—ZLEERIE "A” N T@IDF—%
LRI 7@ MBS EY, TNICH L TEREIR. F—IC1 1 1 TRVIRO N BEUEL'
HIN BIZET@ I DF—ZHLBRIZ KEY_AT DEABMINET,

AIEERFIZTNENX)YRET X))y HYE T BIE SR FRICHR A D £ ERL

feX—ANABE% string ZECREISERR L TWKEIRNIBITEF TY, RE. F—FI51IC key
== "DOWN" EWo7) TN DX FIILLEKES AT DDIEIRYM1TICHE B EICRIFZ
O KRERTOATILTRIFELLLDYFTEA TRICH L TEE I BB AR D AEETT A /N
I T0USLTRERDIEEICRZBENHYET,

VX —SRILXFHE, F—O—RED AR (—EB)

XF5 F—3-—F XF5 | F—3—K X5 | #—3a—K

A~Z KEY_A~ 0~9 |KEY_O ~ ; KEY_SEMICOLON
KEY_Z KEY_9 KEY_COLON

F1~F12 KEY_F1~ @ KEY_AT [ KEY_LEFT_SQUARE_BRACKET
KEY_F12 / KEY_SLASH | KEY_RIGHT_SQUARE_BRACKET

ENTER KEY_ENTER + KEY_PLUS 2 KEY_CIRCUMFLEX

SPACE KEY_SPACE - KEY_MINUS UP KEY_UP

TAB KEY_TAB , KEY_COMMA DOWN | KEY_DOWN

SHIFT KEY_SHIFT KEY_PERIOD LEFT KEY_LEFT

CONTROL | KEY_CONTROL | ALT KEY_ALT RIGHT | KEY_RIGHT
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B TORAR N NLEE

GUI OVR—RVNETIYOREZEIN LY. V)Y I LIV TRE RTVRANRY IO REELET,
RIRARY NEALIB G BITIE AT DARY MY RSEREFERLET,

RIVABREIITZABT VAV B EHBDT, TR LTARY MY RSEFLABEDHLIAE
INTVET,

ARV MY RSEEH EE ARVE

onMouseOver intid, ROADNAVR—R Y MEBRICASTZBRICH O H X
int X, NFEI. B x, y ICIF. AVKR—RVMNDELEEERERSRE
inty TBEYIVRAN—YIVEZEIEHINET,

onMouseOut intid, ROAMNAVR—2 Y MEBAICH BRIV HIN
int x, FI.818 x, y I AVR—RVNDELERRET
inty BYIAN—YIVEREDBIAINE T,

onMouseMove Int id, RYUZANAVR— Y MEBATE W ZBRICIEUH I
Int X, NFET. B x, y ICIF. AVKR—RVMNDEEEERERSRE
Inty TBYIVAN—YIVEZEIIEMINET,

onMouseCkick intid, RIADRYVDB ) I EINBICHEVCHEINET,
int x, BRI RBICEREINLCEVWERANT. YUR
inty, RYVHT FHLBEL JINBEICENET,
int button,

int count | BI#X button ICIX. HINLRIVEXFITE0D.
GUI AT S VICEBRINELBRIMINE T, EHE
& A, £, FRERYUHRENTHN MOUSE_RIGHT,
MOUSE_LEFT, MOUSE_MIDDLE &EWYZFRTY,

HEDFIE count (F &E L THLBEL Shc @ s
BIINF T, 2FYSTIVI) 0185 1. 9T
VORB2ERYFTT ZDEIR.GUIZITIVICHEEN
Zh MOUSE_SINGLE, MOUSE_DOUBLE &EZHS
NTHY LBRRETAHWDEIRYITEBAIFET,

onMouseDown intid, I IADRY VB INIRICEOHINE T,
int x, 5180 button ICIE. HINLRIVEXEIT B0,
inty, GUI A7 SVICERZINEN’RIHINE T, EHUE

int button | &G, &£, FRKRIVHZENREN MOUSE_RIGHT,
MOUSE_LEFT, MOUSE_MIDDLE &WS&FFTY,
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onMouseUp int id, I IOADRY VD EINRICEOEHEINET,

int x, 318 button ICIX . HINLRYVERXFIT B0,
inty GUISATSIICEZEINEIBININT T, EEE
intbutton | &, A, &, FRARSVHZENEN MOUSE_RIGHT,
MOUSE_LEFT, MOUSE_MIDDLE &EWYZ#RTY,

onMouseDrag intid, IIADWVWTNHDDRY VARSI INABEICIEY
int x, HINFT,
inty 518 button ICIX IRINZRY V=X BT B0,

int button | GUI A7 SVICEZIN/EIEMINT T, EHE
. A, &, mRRIVAFNEN MOUSE_RIGHT,
MOUSE_LEFT, MOUSE_MIDDLE EW)Y&FRTY,

onMouseScroll Int id, T IRARA— LD BRIEINABICEVEINF T, B
Int degree | #{ degree ICIERA—LEERENEINT T,

BIBDid ITIZ ARV MREEFRO GUIOAVR—RVMNDASEINE T, /2. 81D x,y ITIE,

GUI OVR—ZRVMNELETBEEIORAETIRA—YVILDBEEINEINFET,

| Wasl/S¥N!

ERICEBANYIMURSEAREZFERALTHAFELLD A TDLIICERL, RITLTHTES
(A

import GUI ;

import Graphics ;

|| =============================================
// GUI OViR—x 2V DEE ZIHh5S
|| =============================================

// (300, 20 ) DAIEIC 800X600 D1 Ko%K
int windowlID = newWindow( 300, 20, 360, 480, "Hello GUI") ;
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// (10,10) DALEIC T00X50 DRV %FEE
int buttonID = newButton (10, 10, 100, 50, "PUSH") ;

mountComponent( buttonID, windowlID ) ;

// (10,70) MAIEIC T00X50 YA ZXDTF AN 71— ILREBLE
int textFieldD = newTextField( 10, 70, 100, 30, "INPUT") ;

mountComponent( textFieldD, windowlID ) ;

// (120,10) DAIBEIC 200X200 1 XDFF AT TEEE
int textArealD = newTextArea( 120, 10, 200, 200, "INPUT") ;

mountComponent( textArealD, windowlID ) ;

// (10,110 ) OALEIC T00X20 YA XD ELIN 74— IV REELE
string text[ 3] ;

text[ 0] = "TYPE-A";

text[ 1 ]1="TYPE-B";

text[ 2] ="TYPE-C";

int selectFieldID = newSelectField( 10, 110, 100, 20, text) ;

mountComponent( selectFieldID, windowlID ) ;

// (10, 140) DALEIC 100X20 YA XDF v IRy A% VERK
int checkBoxID = newCheckBox( 10, 140, 100, 20, "TURBQ", true ) ;

mountComponent( checkBoxID, windowlID ) ;

//(10,170) DALEIC 100X20 HAXDFTFAMSRILERE
int textLabellD = newTextLabel( 10, 170, 100, 20, "Hello GUI ") ;

mountComponent( textLabellD, windowID ) ;

/] TTest.pnglEWDEZREID PNG RER I 71 IV E5HHIAH

int graphicsID = newGraphics( "Test.png" ) ;

// (10,220 )DALEIC 310X200 YA XD Z 71499 AZ RV & B E
int graphicsLabellD = newGraphicsLabel( 10, 220, 310, 200, graphicsiD ) ;

mountComponent( graphicsLabellD, windowID ) ;

// GUI AV R—X VI DESE ZZEXT
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/] D1V RO%ZRACKBEICFEUHINDS

void onWindowClose( int id ){
alert("OYVSLERTLET.");
exit();

/] BRIV IBEICFEOHIND
void onButtonClick( int id, string text ){
alert("RYY "+text+" BNy IINFLE");

/] ELIR 74— ILRBIRFFICFVEINDS
void onSelectFieldClick( int id, string text ){
alert(text + " MERINFLE");

/] FvIRyI AFERFICHESEINDS
void onCheckBoxClick( int id, bool state ){
alert( "BIVIREED® " + state + " ITARVYFEL") ;

/] ROARZYTBRICHFCHEIND
void onMouseDrag( int id, int x, int y, int button ){
/] RS9 73NV R— VD%
if( id == graphicsLabellD ){
/] RORAREYDHIF
if( button == MOUSE_RIGHT ){
printin("GRZvyJ X="+x+"Y="+y);
lelse if( button == MOUSE_LEFT ){
printin("ZERZvyJ X="+x+"Y="+y);
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/] ROARZVY IR INS

void onMouseClick(int id, int x, int y, int button, int count ){
/] OVvoInfcaVR—xVMOHIR
if( id == graphicsLabellD ){

/] RORREVDHE

if( button == MOUSE_RIGHT ){
printin("G2Uvo X="+x+"Y="+y);

lelse if( button == MOUSE_LEFT ){
printin("Z£2Uvo X="+x+"Y="+y);

/] F TV DH R
if( count == MOUSE_DOUBLE ){
alert("¥ 7o wyInFL");

/] F—AAFIIETEIND (F—FNILXFFIEGF)
void onKeyDown( int id, string key ){
printin("¥—A7 ="+key) ;

/] F—AAFICFECHEINS (F—I—REE)
void onKeyDown( int id, int keyCode ){
if( keyCode == KEY_SPACE ){
alert("AR—AF—AHINFL");

/] ANVRIN\VRS ZZFET
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ZDTOTSLERERTTEE DAVRIBRRIN, ZD LEICHKA% GUI OVER—XRVIDRT
INFEY, & GUI OVR—R VU NERFETEE ZTNICIGUIAEBAERITINET,

VEITHR
Hello GUI u

INPUT
PUSH

INPUT

ez v | IS5

[l TurBO

=RT | |

Hella GUI! BB YwsZhEF LI,

HKZDEKRIFERRTT, EED GUI THAVII AR —F AV TV RT LDTEFEP, VCSSL LB AT LD/N
—Jav  TOMBRIBICEI>TERYET,
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% 4 1B

Graphics2D

-2 RGAVEL—Y—TST19I R -

ZDETIX 2 RFTAVEL—Y—TFT4v I A% FAWIVCSSLT O S LE=RAFES 2 HEE MR
FLET COXEDRBZRIICIE. VCSSL DEKXMLEEZT TICBR/LTWSIRENHYE
ED
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CDETIH ERNLEEDORESRZIZILH. V4V ROCEEOERGE ERICEATIEIEEZ
HENET,
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2 RyAVEL—9—TZT749vI X
B 2 R7EIVE2—5—F5749H2 (2DCG) Lid

AVE1—49—U5T74v 9, b3 CG &id, AV E1—9— EDETENIEICL > TERP IR
BREVEN T BRMDETT,

CGITIE, TEMARIRAERD 2 RTAVE2—9—I5T4v9 X — 2DCG & MR KRIR
/S 3 RITAVE1—H—T5T7499RX — 3DCGC NEHELET.ANDOTIIHEIC CC EEHE
2DCG DEZEHBLELLEDGEFEDIAVE 21— —4EP 3D BERMOERELWESICLY ]
£ TIE 3DCC H— MRt DERYFLT,

VCSSLTI.2DCG & 3DCG DMAAIZFEEZATZ)THR—ILTVETH . AXETI
2DCG #HDICI/RWE T, 2DCC DFIEIZ. RVO—IWFERD Y 1a—F AV T HF =TI avy
—LZEEARTIHZEBREIDEERYET,

B VCSSL 7075 ALT 2DCG %3R3

VCSSL 70475 LT 2DCG %I/ ICIE. VCSSLZHESA TS DM 5, Graphics 17 31)
& Graphics2D A7 5V EaAVR— NS 2UENHYVET  F. T 77197 RUED1 VR EICK
TIBDEHNZVDOT ARHIGUI SA1T SV a1V R— N TE<ELHELET (BEHRET7MIVIC
RETZEITDFERE . V4V RIRELFIALRWVGE IR E),

INSDSATSV A VR—ITBICE. TOTSLDEBTICUTOLIICERLET,

import Graphics ;
import Graphics2D ;
import GUI ;

INT. 7ATSLHHAS 2DCC RO 7D DBEHEAFI AT RRICRVET,
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L& S5—DERK

2DCG ICBIIRERMREZEIL T LYY S—FHEEITVIVY) [EWDEDEREL.T 7357
AVIAT—E [ EWDIEDEMILTW EVWSERNOBYRLICAYET . ZZTIiR.2hb 2D
DEELERCOVWTERLET,

B V57499 RT—=HELVITS—

VCSSL T 2DCG Z/IICIE [T ZT4v I AT —=51ETL YT F—1EVWIBDICDOWTIEREL
TEMEDHYET . INSIBEZTENLBVERDELNEEAD . HFYELWLWEDTRHYE
HA,

57199 RT—4

TS9P RT—HEG T FTAVIADABRERT T —IDETI BEICES L BERAMEI D
SORBEET IS 71vI AT —HIBEHZIAH BEICKRLET,

TST49D AT —=HE TS5 T4 I ADTRTOE I (EFR) ICBTEHR/ &/ S/ ZHED
BETERINTVWET . ZOEVEILOBERE—D—DRALTIRAEHMEL TR TI N, Th
EHFVICEREERDT, —RIIETFROL VY S—5FALTIREHEIAHET,

LS ( wEITVIY )

Ly 5—&d. T57149 0 AT —FICR L TUHRERZALHD . RIV Y=L DEIRED
T T TTAVIRT—HIE T T4 ADTRTOE IV (BR) ICHIIDHR/ 6%/ 5/ ERE
DHETERINTVET . COKEIEILOBERE—D— DR AL THREHE<EETRETT AN
ZNEEHFVICEEBERDT, —RICIETROL VI S—42FAL THREBIIAHET,

B J37199RT—5DERK

F9.2DCG THBEITEVST1vIRT—9%54EMLET, ZNICIE Graphics S1735YD
newGraphics B#ZFERALET,

int newGraphics()
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COREEIL. B AMLIEELARD 2B E . BAD TS T4V I AT —9 %R ETEAE—B1E
BHRL.TST4v9R D BRLET . TS5T4vIR D & TS5T4v 0 AT —FICEIVIRONS
BB D#EANESTY,

B LYY5—(EETYIY) DERK

LD newGraphics BEBITER LT ST I RT—HIE. BATEREIHYFEHA. ZIT.Z

DT Z7499 AT —HIZ2DCC =BT 5/DDL VY S— BRIV I V) HERLET . NI
I newGraphics2DRenderer B AFRALET,

int newGraphics2DRenderer ( int width, int height, int graphicsID )

518D width & height THBIT 275 714v 7 ADKEX%, graphics|D THEBEIRRDI ST

19X ID Z#IBELE T, 2D graphicsID IZIE. newGraphics BB TR L/ZEDEIBELE T,

B 707540

TNTREBICLYIS—EEMLTHELL UTFOLIICTOY S a%RBL TLTH
LRI,

import Graphics ;

import Graphics2D ;

/] TZ7499 AT —9DERK
int graphicsID = newGraphics() ;

/] LI S—DERK
int rendererID = newGraphics2DRenderer( 800, 600, graphicsID ) ;
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ZDTOVSLEERTTEE LYY S—TST4vIRT—HIXEBINTTH ., FLEEICIEA
ERTRINFEAETNIRX T STaVvIRT = RRITDEERZFLERLTOHARVWHISTT, 3|
XX RAEEOERBETVELLD,
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RNE H DX

HWELZTS T4 AT =9 RREEC 771IIVICH A LR IFNIEEKRLGHYFEFEA. 2
T TS5 71v0 20OBEEH DNBERWNET,

B RFEEDERK

ERRICTOTSLHT 2DCC ZFATROILIF EBLILT 5719 AT — 945K KT DE
ANBEICRYES . ZIT.GUI A7 3 OB ZRAWTRNEEZERLET.

-4V RIDER
FT VAV RIEERTBICIE. CGUI 4T3 D newWindow B EFERALEFY . COREEUT
UToHRER>TWEY,

int newWindow( int x, inty. intwidth, int height, string title )

BIBD x &y T4V RVE LTARDEZEZIEE L. width & height TU4VRUDIEEEHI%1E
ELET £/ Bl title TUVAVRIDIAMIN—RRIXFEIEIBELET,

COBEBEEI-INTBE T4V RIONERIN, ZNICEIYHETONAZAVR—%UK ID B int
BTRINET . AB.AVR—RVMID & £TOD GUI BBRICEIVHTONIHANESDET
ER

JS5749IASRIVDERK
D4V RIEIE TS5 T4 I RERTRTHHDD GUI FRTHB,. T T719I AR EFE
LEFJ . InIliE newGraphicsLabel B#EFEALET, CORBITLLTOAKRERF>TUWET,

int newGraphicsLabel (int x, inty. int width, int height, int graphicsID )

BIBICIE, x &y TYST4vIRTNIVE LTESRDEREAEIEEL. width & height TF 57494
2SR DIBEFIEIBELT T RE D3I grarphicsID ICIE RRATRD T S T4v I AT —4
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D ID #EELEY,
ZOBEAEI—INTBEETSTAVIRASRNILBERIN, FNICEIYETONAIVR—X VN
ID ¥ int I CIRENZF T,

B EEOBHEE

GUI DRTABREEETZICIE. GUI OBHE (Y RAVN) ZTOBRENHYE Y., BIEICKR
TEIRENB (VI 74VIRT—HRE) BB LEEEIF. ThERTTE GUI(TZT19IATNR
W4V RRE)EBHEBEILARTNIE. BERRTIEDLAVERICR>TLEVET, TIEERL
230,

GUI OB #E I, paintComponent B AFERALET,

int paintComponent ( int componentID )

BI# D componentID ICi&, BifE L7 GUI @V R—X VM ID( ZhiE newWindow BI#L
* newGraphicsLabel B2 EMRTE ) AIBELE T,

2DCG AWOBIL LY S—5—BYIRIELERIC. BT D paintComponent FE#EI—
IWEBEIITLTLIEI,

B O340

ENTRERICVAVRDEER L. T FT74v I AT =9 ZBHEICKRRLTHELLD LUTDL
NITOTZLERRBL, BITLTH TSI,

import Graphics ;
import Graphics2D ;
import GUI ;

/] TZ27499RT—49 DK
int graphicsID = newGraphics() ;

149



/] LI S—DERK
int rendererID = newGraphics2DRenderer( 800, 600, graphicsID ) ;

// 800X600 Y4 XDI1> RIDAERK
int window!ID = newWindow( O, 0, 800, 600, " Hello, 2DCG ! ");

/] TZ7499ASRILDERK
int labellD = newGraphicsLabel( 0, O, 800, 600, graphicsID ) ;

/] TSTAvIASRIET1VRIICEEE

mountComponent( labenID, windowID );

// GUI O¥EiE
paintComponent( labellD ) ;

paintComponent( windowlD ) ;

ZDTOYSL5RETTHE,.800X600 DAEXXIT.I Hello, 2DCG ! | EWSPAINILDI4

VRODNIAE EAYVE T ZDVAVROIIZER LT FT4v I ADNRRIINTWET 2L,
TZ2749 ) AT —FIEELABEE L TWRWD T, LEEANRTIND LT TT,

VERiTHRER

Hello, 2DCG! B

HERISERXETT, EEOIVAVRIDT AU AR =23V Y AT LADEBES, RTBREDA -3V &
VZDMREBELREICLIVERYET,
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TS57499ZADIT74IVES

HWELZTS T4 AT =9 RREEC 771IIVICH A LR IFNIEEKRLGHYFEFEA. 2
T T ST 2D 774 IVE DB AR NE T,
B 57499 AD774 IV KA

WELET 7497 AT—HIF . BEICKTT ST THRL, Graphics 173U D
exportGraphics BI# & & L. BMP/PNG/JPEG R DBER 771 ILICHE DT BEEFEETT,

void exportGraphics( int graphicslD, string fileName, string format )

=AIDEIE graphicsID IZIEH T T BT 57490 RT—4HD ID %, #EW T fileName IC77 1)L 4.
format IC77MIVERERELE T, 771 ILERICIE "BMP", "PNG", "JPEG" DENNEIRE
LETS

723 JPEG R TIE. LU TFDELIICKREICEIEE I —DBML. BEA/\—tVT—YTHE
IHENTEETY,

void exportGraphics( int graphicslD, string fileName, string format, float quality )

EBMINZKEDEIE quality ICIE. BEZ/NN—tVT—ITEELEY,

B 07548

PlELT ZREMEHE L TWAVWEREZ, PNG FRATHALTHELLD,

import Graphics ;

import Graphics2D ;
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import GUI ;

/] T27499 AT —9DERK
int graphicsID = newGraphics() ;

/] LI S—DERK
int rendererID = newGraphics2DRenderer( 800, 600, graphicsID ) ;

/* BIRI7AIVERS */
exportGraphics( graphicsID, "Test.png", "PNG" ) ;

7OV 5 L%EIFTLTEERLIFAERILAVDT, BBLZOHWZIF/F>TaVYY—
WEBRLUTLEIW, ZDE. 7O 5 LDHZ 74T Test.png 1EWIEHR I 7LD ERK
INTVWBD T, BIRE1—T VI MR ETHRVWTLEIL,

EOTOYSATIEALHEELTWRWD T, ERRERIRTIINGIETTY,
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TS57490ADY) TEERBERTE

ZZETT.2DCC ZMOIEMM’EBVEL, IIHBIEL VI F5—%REL. 2DCC %iEE
WKEILRAYET  ZDEND—HELT IIT1vIADIIT &, %%@@Ew&%ﬁofa"f&b&
Do

B JS57499ADHY)T7

ASHDEDHHEBEINIZT S T1v I AT —IDAR%Y T 3ICIL, clearGraphics2D B
BaFRALET,

void clearGraphics2D ( int rendererID )

HAD rendererlD BT BERRDOL VY S—ID 2 8ELE T, COBEHEI—ILTHLE,
Lo 5—d. T 271490 AT —9DHRBEIT R TERBE—RBIZVUTLET,

REEREBOERBIIEATHY, TOXXTIEVAVRUVDOEBEA BT TRAZKREERY
FI.V1VRODEBREO BT BFRIEICL>TATH 1Y I L—TH>7YUTEDT.J357
1Y) A% V4V RIICKRRLTUERT 258 ERBEFERLBISRELTE(ENHEINZ
ER

BREIX.UTICERZIIIERDEBIERETZIENTEET,

B ERBORE

glpll

E2EBERTET B, setGraphics2DColor BE#AFRLET,

void setGraphics2DColor (
int rendererID,

int red, int green, int blue, int alpha
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&HD rendererD BT BREFRDOL VY Z—ID 2IBELF T MBIHTIE. ERDOE
RAERELEFT . BRDIETN TN 0~255 DEEATIRELE T BRD DL RGBAF
%-U-/-.ﬁ_l\bﬂc‘\l\ij-o

-RGBA F5& &l

RGBA R &K EBD=RETH27 (Red). #% (Green) . T (Blue) DEK S IC. PIL I 7{E
(Alpha) ZMA KA TT . 7ILI7EITBDOEREEZRTHIET.0 TREFEHPICKRY,. &ZKIC
THERBRICRYET,

ZThZhOBRIDSOBOEMIE. ILEKERICL > TITONET . ChIENHDERADEE
BAURBARXRTHY. KCOEDREELE (RERE) TIFEVWEICTERLLEIWflELT,
(75, 8% B) =( 255, 255, 255 )IE. BETIFA<BITARYET, 7. ( 255, 255, 0 )IFEEIC, (0,
255, 255 )IdK&IC, ( 255, 0, 255 )X EVFICRYETS,

| Wisl/S¥N

I ERBEFICRELTHELLI U TDLIICER L, EITLTH TSI,

import Graphics ;
import Graphics2D ;
import GUI ;

/] TSTA9IRT—HEL VI S—DERK
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int graphicsID = newGraphics() ;
int rendererID = newGraphics2DRenderer( 800, 600, graphicsID ) ;

// FTRNEIHEDHERK
int window!ID = newWindow( O, 0, 800, 600, " Hello 2DCG ! ");
int labellD = newGraphicsLabel( 0, O, 800, 600, graphicsID ) ;

mountComponent( labellD, windowlID );

/| BRBEBICGRE

setGraphics2DColor( rendererID, 0, O, 255, 255) ;

/] TZ22499 ABR/EBTIIT
clearGraphics2D( rendererID ) ;

// GUI O¥EiE
paintComponent( labellD ) ;

paintComponent( windowlD ) ;

IOTOT S LERITIZE BEICESTRIAVRIDNRRIINET,

VERiTHRR
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BE EiEmE

ZOETIH ERKICRAFRCEIIC. TS5 T4y I RT—9 EIC EEEMICHE L T NE
EICDOWTIRWET,
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1=ke-3 e

LY S—MEEZITIAEICE BEREBEERA TS MEEOD 2 BYDPFELET.IDET
FERRBEZRVET,

B EiEfHiE

BEEBEEIE TI710 AT =9 IHRPRMEEF A E 2 EEME L TV BlAEE S
ETY, BEEREE TR BERREZI—-ILTEECI. V57197 AT —9 LI/ EEINT
WE T TICHBEINTWEMEERSE EHEEINET . bLOEBEAMKD LITR Y TREEL
TWKEDIBRFIRICETWET,

EEEEIZ. BET2EDN LB DR D DFRNRT STy AHEETHDICEWLWTWL
FT AT —FHENVPAKTECOT UERENICERERE TEUSB AL R EEHE
BEFERT2ONFELVTLELD,

BEBEOBRELT. 7o A—2aVv A THELLYDHBIEE N Z WS, HEERE D
BTI2EDETONTT  COBREFICHETIEDNFEREICEZWVIFGEICTEEZEERVET,
IHIE HET2E0OEMLFHERHEI—ILLRTIhIERSRW o, BHRI—ILOERE
DN TLBHTT, ZDHEIF BROETHROIRT A MEBAFERA LAV’ EFERYET,

B EEROKRE

%

EEHBEEZTORIC.EFTHEETI2EE2IEELT T, INICIE setDrawColor BE#AEFERALE
ER

void setDrawColor (
int rendererlD,

int red, int green, int blue, int alpha

RHUDEIH rendererlD TLYHS5—D ID %, BB CHEBEEDEBK D ZIEELE T, BKD
|Z RGBA R T. ZNFh 0~255 OEHEDEAIEELET,
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Z® setDrawColor B HEERAZTELI-WIYAIVF/Ta—ILLET, O—I)LiE. COREK
TR ELETEEREEN M 1TONIET . BEI-ILTE, ZRUBREIHFLVWATEERENT

HhFEd,
‘RGBA ¥R &3

RGBA R &F. EBD=RETH27 (Red). ¥k (Green) . T (Blue) DEK S IC. PIL I 7{E
(Alpha) ZMMA KA TT . 7ILI7EIZIBDEREEZRTHIET.0 TREFERICKRY,. &ZKIC
THERBRICRYET,

ZThZhOBRIDSOBOEMIE. IEKERICL > TITOIET . ChiENHDERADEE
BAURBARXTHY. KCOEDREELE (RERE) TIFEVWEICTERLLEIWflELT,
(75, 8% B) =( 255, 255, 255 )IE. BETIFA<BITARYET 7. ( 255, 255, 0 )IFEEIC, (0,
255, 255 )IdK@IC, ( 255, 0, 255 )X EVFICRYETS,

B RERREHOI—I
BEEDRENTTLED. BEICTS Ty AT =B A E A HELTWEES, JhIC

EHEREHAI—IILLET, MEERE. LYY S—ICHEEIERT2/-ODEM T, {HET 3K
FAI U THRA R EEDEDONEELET,
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EiEfmE R

ZZTIR T S5TAvIRT—HICEFARE LTV OO0, EREFERERICOVWTIRWET,

B RORE

WAaHET 3121%. drawline B AERLEY,

void drawLine(
int rendererlD,

int x1, inty1, int x2, int y2

EAIDB|E rendererID IZIE, L4 S5—D ID #IEELF T #m<BIE x1, x2 ICId A S D EEE
B ox2, y2 IIFREDEEEIEELET,

B RAMOHE

AW A#EET5I1E. drawRect BAAERLE T,

159



void drawRect (
int rendererlD,
int x, inty, int width, int height,
bool fill

SHD3I# rendererID ICIE, LYY S5—D ID 2IELF T <318 x, yIITAE ETERDEE
BA BEEIAELET . REDBI Al 1L, true DIFAICEYDRUIEHE. false DIFEICE
RIRDADIEEERYET,

I [0

¥eHE (£ ZA) ZHET 5ICIE, drawOval BBEAEFRALET,

void drawOQval (
int rendererID,
int x, inty, int width, int height,
bool fill

=ADEIE rendererlD IZIE LYF5—D ID HIBELF T Mm<BIH x, vy IIEAE LTERDEEZ
A REEIAEELEY . CCTHRELATERERICHETHEA M EEINET . B D514
fill 1, true DIBAITZEY DRLIEHE, false DIFAICERBOADHEERYET,

B ZAROHE
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% AT E#HE T 511, drawPolygon B8 EALET,

void drawPolygon (
int rendererlD,
intx[ ], inty[],
bool fill

DB rendererID ICIZ. LYY S5—D ID #EELE T mE<BIE X[ ], y[] IKIZ. 2 AT
BRTHTEADERZ%A BITIEELET . REDSI fill (. true DFEICEYDRLEE.
false DG EICERBOADHEERYET,

B fThiROME

N

FN#REHET 5ICI1E, drawPolyline B AERLEY,

void drawPolyline (
int rendererID,

intx[ ], inty[]
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RADBI# rendererID 1213 LY 4S5—D ID &38ELE T m<BIE X[ ], y[] CId. 2 A%
BT PIERDEE., BB TEELEY,

B FFRMOHEE

FEANEHE T BICIE drawText BEAEAERLET,

void drawText (
int rendererlD,
int x, inty, int lineWidth, int lineHeight

HADBIE rendererID ICIE. LY FS5—D ID #IBELF T Mm<BIE x, x Il TFANMAERD
o= (T DEEAIEELE T, BEZEREEA LAFRA(0,0)EL. AAMEIC X &, T
FEICY EHTIEELET. ZED lineWidth & lineHeight ICI&, TF A DITIBE TRIRAIEE
LET . BEFICTREABALRVWTFAMIL, BEITHITIN TROTICHEBRINE T,

TERIANDHEEIFERA T4V MOREIEEE L2 WFE L, setDrawFontSize BE#% &
ALETY,

void setDrawFontSize ( int rendererlID, int fontSize )

DB rendererID ICIE, LYY 5—D ID #IEELE T, H< 312K fontSize ITIE. 74V b D
AREX% pt(RAVN) BATIRELET,

pt EVWIDIETAV MDREIIZEET 2 — AR EM T BERTIDRIC—DDEELLD
DIEKE 12pt FIETLLD, 10pt IEERPHMNWIF, 15pt EEDLAREDDXFERYET,
CITHERLAFNIERLAVDIE, 1pt BMITEIZILICRIET 2NEVWIDIFRIBICL>TER
ZEVDRTIELLKERDZBRIHYZEAD . —XFHEEVBEI LI TNEEELLHYET,
WO TC IS T71v I RARICTHF AN BT 2. HFEWIETTIERL HERREThEEERE
ELIELATINET2ENHREINET,
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B EROMHE

EfEHET 51CId, drawGraphics BEEERLET,

void drawGraphics (
int rendererID,
int x, inty, int width, int height,
int graphicsID

=ADBIE rendererID I LV S5—D ID #3ELE T HE<BIE x, x IZIE EREHBT S
E FTERDEZE%, width, height ICIZRESIZIBELE T XEDBIEL graphicsID ICIE. #
B957574v9RT—9D ID ZBELEY.

BIBICHEET BT S574v PR ID ICIE. Graphics 54751 @ newGraphics( string
fileName BB TEIE 7ML D OHARALEDR DL VY S—THEL/ZEDRENFIA
TIEY,

B 707540

TNTIE, ETHRo B EHEEREZFRALTHAELLI UTOLIICE R L, EITLTHTK
72X,

BHEROEEAITOBEIE. TOTSLERLTAILY I Test.pngl EVWDERID PNG
RERI7MIINEBVTHSLEITLTILEIL,

import Graphics ;
import Graphics2D ;
import GUI ;

/] 27499 RT—9ELV T Z—DER
int graphicsID = newGraphics() ;
int rendererID = newGraphics2DRenderer( 800, 600, graphicsID ) ;
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// FRNEIHEDHERK
int window!ID = newWindow( O, 0, 800, 600, " Hello 2DCG ! ");
int labellD = newGraphicsLabel( 0, O, 800, 600, graphicsID ) ;

mountComponent( labellD, windowlID );

/] BREBZ=AIRELTIVT
setGraphics2DColor( rendererlD, 255, 255, 255, 255) ;
clearGraphics2D( rendererID ) ;

// (0,0)&(100,100) % #E S kR = HdiE (FRE)
setDrawColor( rendererlID, 255, 0, 0, 255) ;
drawLine( rendererlD, O, 0, 100, 100 ) ;

// (100,100)% & £&93(500X300) DR AT EHEE (FE)
setDrawColor( rendererlD, 0, O, 255, 255) ;
drawRect( rendererID, 100, 100, 500, 300, true ) ;

// (100,300) %74 E&33(300X200)DFEMAHEE (€ 4)
setDrawColor( rendererID, 255, 0, 255, 255 ) ;
drawOval( rendererlD, 100, 300, 300, 200, true ) ;

/| ZAEBINBRITZANEO x By BIZRAE
intx[3];x[0]=100;x[1]=300;x[2]=300;
inty[3];y[0]=100;y[1]=100;y[2]=300;

// x BBy B3 %=TEmET 2L AT =i (EE)
setDrawColor( rendererID, 255, 255, 0, 255 ) ;

drawPolygon( rendererlD, x, y, true ) ;
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// x BB,y BBFZ=TEm e BTz HiE (FRe)
setDrawColor( rendererlID, 255, 0, 0, 255) ;

drawPolyline( rendererID, x, y ) ;

// (300,50)ICT7F A M tEE (RE)

setDrawFontSize( rendererID, 30 ) ; //XFH4 X% 30pt IC
string text = "ABCDEFGHIJKLMNOPQRSTUVWXYZ" ;
setDrawColor( rendererlID, 0, O, 0, 255) ;

drawText( rendererID, 300, 50, 250, 35, text) ;

/] B&I 7ML Test.pngl EFHHIAA THIE

//int testGraphics = newGraphics( "Test.png") ;

//drawGraphics( rendererID, 300, 100, 300, 300, testGraphics ) ;
// T [Test.png | ZAEBELTHL, AAVMESEHA L TEITLTLEIV

/* EIEOHEE */
paintComponent( labellD ) ;

paintComponent( windowlD ) ;

IDTAVILERITIEE AVWIIYRIARTIN, TDLICKRLZBRIENIRTINET,
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V RiTRER

ABCDEFGHIJKLM
NOPQRSTUVWX

XX FILFEAINE AV NI REBICED>TEAYEF T . 74V MR LAEWVWGEICIE
setFont( string fontName )E#AERA L TEIL,
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B=E XTSI MEE

CDETIF. 7A=Y aVBGEEICB T2 EIVED LIS, BEY TS 714y A5 ERTH
BL. —KICHEBE TR TSAMEE | ITDWTHRWET,
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AT 54 MEiE

Ly S—DEEAETIAEICE. CNETICROTEAEERBEOMIC, TS/ MEEEWND
HEDNEELET . COETIE. COR TS/ MEBEERWET,

B 2754 M MEE

AT A MEB OB RIE. 7 ARG OFIEBIZICHIID. CILVBEOHREFEICIBTOVE
T EEMICIE. FTHRET B LPEROB LT ZATSAMNELER TSN ERIENB B
LU S—ICEHLTEEET  ZLCHEBRICENODRTSM M LYY S —TERTERKL.
1DTZT7149 7 R%ERMLET,

ATSAMEEIMEICBNERETIOR. 7oA—Ya Vv REBREETIBTT  AIxE. 7=
A= 3V ORI BIKEF (PER) BN RVWREFAHoELELLI, CDHBE. 1 CDEE
ICRTI BV 71v I A BERBBE CHET2E. FTEREE2VY7L.ZLT2TOEK A draw
REAMTHBELATNIERYERA T TRATSIMEEAFER T3 ZDICETOREERT
SARELTEHELTHE, HEIELROHEEEIC, BN LIZWATSAMNEFEEFHNEFIXEFL DT,
TOUSLDRBBIEREIRVET L. ABEREOE CERNEARYET,

AT MEBEC EEEEIZ HAEDETUERTIELTRETT. TNITEL VY T —2HEH
BEL.HBLVIS—DHBE LTS T71v I RT—9% DL VI S—ICRA TS b LTEER
95, F7/ld drawGraphics THERALREDHEEFALIY BB CETNTNORES
FERAADOERET RN ATOISIVIATREERYET,

B RTSAhDEXIRE

EEHBERERY ATZAMITOTSLRTHRICEHMN LY. BEE YRS BIMNICER
LET.EIT.ERHNRBRRTSAMNDERERIFNIC R TSA N HMITER IO DEKXRER
EICDOWTGHRRTHEEET,
‘AT SAMDERK

EEDRAT A MIUIFRLREROEDH HYETH., TNOIEE T new~Sprite BBEITERKL

FT ~DIBRIIERATSANDIBFEICEBEDEHNAVEY EARHAREZERATSANDERKIE
RETHRWET,
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void new~Sprite ( ~ )

COBEIF RTSAMNEER L. ZORATSAMIEEDOHANBZSAIRLET,

ATSA DB

ERLIRTSAME LYY S—ICEFLATNIEEBINEF A LYY S—ICRA TS N eE
$%9 %121, mountSprite B AFERALE T,

void mountSprite (int SpritelD, int rendererID )

EADBIE SpritelD ITIE BRI DRATSANDATSAM ID #38ELF T ATSM18 ID &,
AT SAMIEVIRONDHBNFE RS T BICRRBRATSAMNERBHEHINRYEELTORLET I
<B|# rendererID ICI&, BFEL VY Z—D ID #I8ELE T,

728, VCSSL3.0 IR DA Tld, BB & I3 addSprite B AFEALTWE L, LH L, add~
EWOBEHAZELTIBIHDIEFIREZIBLEWIERICLY,VCSSL3.T LIETIE, &%
LEEE®D mountSprite ICEAEDAEBMINE LA, DFY addSprite B8EE mountSprite B
L BMHDRLRBEITEKE—DEDNTY,

- AT N DHEE

LY S—ICETRTDRATSAMNEZEFE LS. TNODRA TSI N eEREHDETERL. 1 D
TS990 AHETERENHYFET, ZNICIE paintGraphics2D BBEAFEALET,

void paintGraphics2D ( int rendererID )

B8 D rendererlD (L& LF5—0 ID 218ELEF T COBEEI—ILTEET . RATS/4MD
BEIETHhNBRVDTITFELSLLEIL,
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BT 1

AT ZAMIE RO R AERMARBET5E0. TXFANEEET 200, BIRERET5EHD
BRE BRLABEBRDEDONFELIT . TR EERATSINDEREFER A EERVET,

B R TS54b

WA TSAMNEERT BICIE, newlineSprite B AFALET,

void newLineSprite (int x1, inty1, int x2, inty2)

B8 xT, x2 IIFIE RDERZ X2, y2 ICIFH RO BEREEELE T,

B RAMRTS1b

RAFMATSANEER T BICIE, newRectSprite B#AFERALE T,

void newRectSprite (int x, inty, int width, int height, bool fill )
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I8 x, y IR E LTERDERZ RBESIZ/ELIT XERDBIH fill (&, true DIFHICEYD
AUHHIE, false DIFEICIRFIRDADME L LYETT,

B BARXTSM

VeE R TSA MNeE T 3ICIE newOvalSprite B AFERLET,

void newOvalSprite (int x, inty, int width, int height, bool fill )

BB X, y ICIEE LTERDEEE e ESAIBELET . CCTIRELLITERMBIEICHET 516M
HPHEEINE T, ZEDBIL fill (L. true DIFEICEY D.RLIEHE. false DIFEICIEFRIBEDHD
HEERYET,

B ZABITSMAb

AWM TS5/ N T BICIE. newPolygonSprite BA# A ALET,

void newPolygonSprite (int x[ ], int y[ ], bool fill )

BIEU X[ ], y[ ] I ZAMEZERT2IERDERZ, B TEELIT . REDSIE fill 1%,
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true MIHFEITRY DARLIEHE. false DIFEICERBOADIEBEELYET,

B fThiROME

N

FNIRRATSA ML T BICIE newPolylineSprite B AFERLEY,

void newPolylineSprite (intx[], inty[])

BIE X[ ], y[] K. ZAWZBRTPRRDERZ BEITEELTT,

B FFXRMRTF1b

TFHEFANRTSA MR T BICIE. newTextSprite B AFHALET,

void newTextSprite (int x, inty, int lineWidth, int lineHeight )

=HDBIE rendererID ITIE LYY S5—D ID #IFELE T H<BIE x, x IZI&. TFAMEERD
ToT—5A0 (TH) DEEEAIEELE T, BEZEXEEA LAFA(0,0)EL . AAMEIC X 8@, T
FEICY EHTIEELET, ZED lineWidth & lineHeight ICI&, TF A MDITIBE TREIRAIEE
LE T, MERIITIBEBIARVWTFAMI BB THRITIN TROTICHBEINE T,

73V M A XDEERE

ﬁll?ll

THFANDHWEIMERT 274V MO KREIEZZELIZWE S, setSpriteFontSize B {E
BALET,
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void setSpriteFontSize ( int SpritelD, int fontSize )

=AD5|# SpritelD 1IZId. RTZ1bD ID ZI8ELF T, K< 518 fontSize IZIE, 74V bDKE
X% pt(RAVN) BAITEHRELEY,

pt EVWIDIFTAV MDD REIZIRET S —MRANAHEM T BERTT DEREIC—DDEELLD
DIEKE 12pt BIETLLD, 10pt EEPPHMN VX E, 15pt FEDLAZDDXFERYET,
CCTEERLARFNIERSZRVDIE, Tpt MITE I ZILICRIET 2NEVWIDIFRIBICLS>TER
EVDRTITELLKERDZFEHYFEADN, —XFHEVHBEI LI TNEEEILLHYET,
WO T IZT1v I ARICTHRRANEE T HRIE. HhFYIET TR HEIEEThIELLE
ELIELAT NS 2ENHEINET,

B BERTSMh

ERRA TS5 N E T BICIE newGraphicsSprite BIEERLET,

void newGraphicsSprite (int x, inty, int width, int height, int graphicsID )

BIE x, x IIE. B EHE T 5 A LTERDEZE S, width, height ICIFIBEBIAEELET . &
% DB|% graphicsID IZIX BT S5 T4vI AT —9D ID #IBELE T,

BIBUCHEET BT S574v PR ID ICIE. Graphics 5475 1)® newGraphics( string
fileName B TEE 77V DOHRARAALEDR, DL VY S—THBEL/ZE DR EHNFI A
TEXY,

| Bwisl/S N
FNTlE, LR E B REESAFEALTAHELLI U TOLIICEB L, 2T LTHTL
72X,

REEGROEEATIBEIX. TOVSLERLIAILY I Test.pngl EWDIEZEID PNG
REERI7MILEBVTHLEFTLTLEIW,
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import Graphics ;
import Graphics2D ;
import GUI ;

/] TZ27499 AT —HELV T Z—DERK
int graphicsID = newGraphics() ;
int rendererID = newGraphics2DRenderer( 800, 600, graphicsID ) ;

// FRNEIHEDHERK
int windowlID = newWindow( O, 0, 800, 600, " Hello 2DCG ! ");
int labellD = newGraphicsLabel( 0, O, 800, 600, graphicsID ) ;

mountComponent( labellD, windowlID );

/] BREBZ=RAIRELTIVT
setGraphics2DColor( rendererlD, 255, 255, 255, 255) ;
clearGraphics2D( rendererID ) ;

// (0,0)&(100,100) % #E SRR TS 1 MK ()
int lineSpritelD = newLineSprite( 0, 0, 100, 100) ;
setSpriteColor( lineSpritelD, 255, 0, 0, 255) ;

mountSprite( lineSpritelD, rendererID ) ;

// (100,100)IC(500X300)DRAFMATSA ML/ (FE)
int rectSpritelD = newRectSprite( 100, 100, 500, 300, true ) ;
setSpriteColor( rectSpritelD, O, 0, 255, 255) ;

mountSprite( rectSpritelD, rendererID ) ;

// (100,100)IZ(500X300)DEMER TS £ (&)
int ovalSpritelD = newOvalSprite( 100, 100, 500, 300, true ) ;
setSpriteColor( ovalSpritelD, 0, 255, 0, 255 ) ;

mountSprite( ovalSpritelD, rendererID ) ;
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/| ZAEBINBRITZANED x By B ZRAE
intx[3];x[0]=100;x[1]=300;x[2]=300;
inty[3];y[0]=100;y[1]=100;y[2]=300;

/] xBEFl.y BBSETERET DL ATMRTIA N LK (EE)
int pgSpritelD = newPolygonSprite( x, y, true ) ;
setSpriteColor( pgSpritelD, 255, 255, 0, 255) ;
mountSprite( pgSpritelD, rendererID ) ;

/] x BEFl.y BBSATERETDITNIER T T ML ()
int plSpritelD = newPolylineSprite(x,y) ;
setSpriteColor( plSpritelD, 255, 0, 0, 255) ;
mountSprite( plSpritelD, rendererID ) ;

// (100,100)ICT7F RAMNRTS1 MR (Bf)

string text = "ABCDEFGHIJKLMNOPQRSTUVWXYZ";

int txtSpritelD = newTextSprite( 300, 50, 250, 35, text) ;
setSpriteColor( txtSpritelD, O, 0, 0, 255) ;
setSpriteFontSize( txtSpritelD, 30) ;

mountSprite( txtSpritelD, rendererID ) ;

/] EHRT7A I [Test.pngl & & A BIR R TZ1 MNatERK

int graphics|D2 = newGraphics( "Test.png" );

int grSpritelD = newGraphicsSprite( 350, 100, 300, 200, graphicsiD2) ;
mountSprite( grSpritelD, rendererID ) ;
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/] BEINTWBRTS/ AR L THE
paintGraphics2D( rendererID ) ;

// EEDREE
paintComponent( labellD ) ;

paintComponent( windowlD ) ;

IDTAVILEERITIEE AWMV RIDRTIIN, ZDEICKRLZBRIFENRTINET,
V ETHR

ABCDEFGHIJKLM
NOPQRSTUVWX

KNFIFERAINDZ 74V MNE RIRBICESTERYET 74V MNEARLEWVWGEICIE
setSpriteFont( int SpritelD, string fontName )BI&AFEH LTI,
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A7 54 MDFIEH

CITCIR.EBBEBDATSAMNDERBEECHEHARWNET,
B X/S/MhDEERE

ATZANDBIEE ERZICERELFT . —ERELLERLBHICEEITZENARETT AT
SAMDEEREICIT setSpriteColor BAEAFRALET,

void setSpriteColor (
int spritelD,

int red, int green, int blue, int alpha

RADEIE spritelD TRTZAhD ID % fG<BINCTHEEDENRDZIEELE T BRDIE
RGBA X T. EhEh 0~255 DEHEDEEIEELET,

‘RGBA ¥R &3

RGBA R &F. EBD=RETH27 (Red). ¥k (Green) . F(Blue) DEK DI, PIL I 7{E
(Alpha) ZMA KR TT . ZILI7EISBDOEREEZRTHIET.0 TREEEHITARY. HFKXIC
THERBERIRVET,

ZTNThOBERDINSDBEDEMRIE. INERBICL >TIThIhET . ChIFHDEREDLEE
RUCEBARTHY. OEDEEEOLE (RERE) TREVEICTERCEIVAIELT,
(75, %%, F) =( 255, 255, 255 )IF. B TIEAL<BITRYET, £/ ( 255, 255, 0 )IFFEEIC. (O,
255, 255 )IEK&IC, ( 255, 0, 255 ) IEREVZICRYET,
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B X751 DORERTE

ATSAME EEIEVWHEEAFE >TVWET EROR TSI N ERTH
TWEIPBRICEN. ZFEDEXVEDNFRIICHBINE T, ZDF
setSpriteDepth BA#&FEALE T,

B9 R REDK
EZzRETDICE

void setSpriteDepth ( int spritelD, int depth)

=HD3|$ spritelD TRTZARD ID %, #:<518 depth TRTSA I NDREAEEBELE T,

B X751 DRUEBEER

ATSAMNDOHERIBAEZEET I, setSpriteLocation B AFRALEY,

void setSpriteLocation (int spritelD, int x, inty)

E=HDBIE spritelD TRTSAMD ID %, GBI x.y TRTSAMNE LTERDEZRAIBELE
T REDBEHE. RAFRATSAMNBHRATSAM TFAMNRT AN BRI TSAMIFLT
DHEAARETTMRATIAMNSABITSAMNITNMBRATSAMIBLTUL. BT
setSpriteVector B AF AL TEIW,

B ATSAMNDOYAXZER

2754 NDIE YA XEZEE T BICIE, setSpriteSize B AFERALET,

void setSpriteSize (int spritelD, int width, int height)

DB spritelD TRTZA4MD ID %, i< 51# width, height TR 7S/ MDIBEFHIZIEE
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LET . ABIOEBE RAMRTZAMNBHERT AN TFANRT AN BEERRA T4 MK
LTOMERTRETT MMATZAMZABITSAMNIFNBATSAMIBLTL &b T5
setSpriteVector B FRA LTI,

B RTSAMDRIMVER

BATSAMEZABRATSAMNITNBRATSAMIRLTIE. BEFRREEETHHRIC
setSpriteVector BHAFRALE T, CNICIERA TSI MIEL>T 2 BYDBEBNEELTWET,

void setSpriteVector ( int spritelD, int x1, inty1, int x2, int y2)

void setSpriteVector ( int spritelD, int x[ ], inty[])

LOHEDOEBIIIRRATZAMIHLTHERL. TOHFDOEBEEABRTSAMEITNBR TS A

MIULTHERLEY,
=ADEIE spritelD TRTZAMD ID %, fwm<BIE x[ 1 y[] ( FlEx1,yl x2,y2 ) TR
FAMNDHEETEIHEOTERRINLERELET,
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BUE SRYHIEREE

CDETIE.IZ74v I AT —=9DE IV IEHRE=BEZEMICHIET 2 SRS HIEEE ] ICDW
THRWET,
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5 A5 e

CDETIE ZOEENLHBE A ETHEIAYHEHBEICOVWTRVEY,

B SR 5HIERE

- SRS HIEEE DL A

INFETHROTCELEEBBEC R TS MEE L LYY S—ICHEIN 1Y MY — L7
BEARAWT B AREEHIAATWART L, ZRICR LTS RV HIE#EE L. 20 LIRS
ERBEIERE T . V71 IRT—9DRFITIEIEILERTHS [ FR9—FT—% |
AEENICRFTIEICLY. EEEITOARTT,

"SRY—TF—4

SRY—T—HEF T ZT4VIRT—H LOLTOE I RIVICBIT2BERERTT—YTY,
BIEHRICIE TR (Red) . £k (Green) . & (Blue) . EERE (Alpha) ® 4 DDEFRDI’HYFTT D,
VCSSL TIINLHEZFDEFF 4 DOMILRTRY—T—HELTHRVET,

VCSSLTIE ZRY—T—%% [ @ | X [ 1& ] D 2Rl ELTRWET  BEIIDIVT
v ZUE[ 4T I A [ ERY TR EDS FNIEENSEAF T EIIDEI int BIT, ZOEYEIL
ICBIT2EOMES 0~255 DEBHETRELET,

DUBKMREETEE FBRODTIAY—T—4% blue[ ][ L T.blue[0 ][ 0 Ji&. 757
(VI RAT—IDELHROEIRILICHFE. FROMEEARLET, ARKIC blue[ 10 ][ 100 JiE.
TS71499RF—=9DLEHMS 10 EB. EHS 100 BEDOEIEIICEITE. TRDOMEERLE
ED

B SRY—T—HDHE

EEDSRAY—TFT—YDARBAEHRET DT LY S5—D setPixel BEHAEFERALET,

void setPixel (
int rendererlD,
intred[ ][], int green[ ][], int blue[ ][], int alpha[ ][]
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WD rendererlD TLY45—0 ID 238ELF . %i<5|# red. green. blue, alpha TS
RY—T—HEIBELET,

FREI—FT—=HEINDAVTYvIRIE] 17 1 5 |TEIIIEEREL. BIFZDMAEDEY
TIVICEIFTHEEE (0~255) =K LET,

ORI EI—ITHE RIFTBRo LS RI—T—IDRBICE TV LYY S—DTS5T4v
JAT—IDHWEETVET,

BB LUTDEIIC, —D DRI TEERNDZEEOTRETDFETELT,

void setPixel (int rendererID, int color[ ][ 1[])

DB A color ICEEI I DBEEML TELE T BELIDIVTvI R

[T 5 1 B2 DES | T.EBXDOESIF K=0, &=1, =2, =3 TT,

B S25—F—9DmE

WELVIS—MMREFLTWB T ST IRT—IDAABDIS, RERSDSIRAY—T —5%EL
BT BIIGCTUTD 4 DOBEMAFERLET,

int[ ][ ] getPixelRed ( int rendererID )
int[ ][ ] getPixelGreen ( int rendererID )
int[ ][ ] getPixelBlue ( int rendererID )
int[ ][ ] getPixelAlpha (int rendererID )

51# rendererID ICIZLVF5—D ID ZBELE T, INODOBEHBUS EMLSIEIC. ZhENR
(Red). ¥ (Green). & (Blue) . BEHE (Alpha) D DS RAY—FT—HF %, int BID 2 RTEFHIT
RUETBIDAVTYIRIE 1T 1[ 5l &Y TIEEDS FNIEISHAET,

BB BEOERIZFINOABIOFIRI—T—9ERBITZIE. EFFTLYIS—0D
drawGraphics FBU/RETEIRIZ7IIVDAREZHFHZIIAATHIL. TOL VI S—ICRHLTLED
getPixel~E#E=FEALET,
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7= . LT D getPixel B =AW £2BHOEFEH TG T SELTEET,

int[ ][ ][ ] getPixel ( int rendererID )

5% rendererID ICIZL VY S5—D ID #18ELET . RUYEDERII DAV TvI Al

[T 5 1 BERSDES | T.EBXDOESIE K=0, &=1, =2, =3 TT,

B 07540

ERICEBERERDSRAY—T — 9% EK L. B AT o CRELLI UTDLDICE®L, E
LTHTLIEE L,

7z,

7

import Graphics ;
import Graphics2D ;
import GUI ;

/] T3T499RT—HELVTS—DERK
int graphicsID = newGraphics() ;
int rendererID = newGraphics2DRenderer( 800, 500, graphicsID ) ;

// FRNEIHEDHERK
int windowlID = newWindow( O, 0, 800, 500, "Hello 2DCG !") ;
int labellD = newGraphicsLabel( 0, O, 800, 500, graphicsID) ;

mountComponent( labellD, windowlID );

/] SARI—T—5%AFEK
int RED[ 500 ][ 800 ] ;
int GREEN[ 500 ][ 800 ] ;
int BLUE[ 500 ][ 800 | ;
int ALPHA[ 500 ][ 800 ] ;

183




RED=0;
GREEN=0;
BLUE=0;
ALPHA = 255;

for(int i=0; i<500; i++ ){
for(int j=0; j<800; j++ ){

if(j <500 && i< 300 ){
RED[i][j]=255;

}

if(200 < j &&j < 600 && 100 < i && i <400 ){
GREEN[i][j]=255;

}

if( 300 <j && 200 < i ){
BLUE[i][j]=255;

[/ Z A —T =9 DAB = E

setPixel( rendererID, RED, GREEN, BLUE, ALPHA ) ;
// GUI D¥EiE

paintComponent( labellD ) ;

paintComponent( windowlD ) ;

CDTOYSLERITTEE HAWVWIIVRIBRRIIN. ZTDLEICHSIIVABRAEHINERST
RERINFT,

V RiTRR
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% 5 18
Graphics3D

-3 RFTCAVEL—Y—TST19V R -

ZDERTIE 3 RFTAVEL—Y—T 5749  R%AWIVCSSL TRV S L%FF T 25 5% R
LET.IOXEDABTZRIICIE.VCSSL DEFNARELZI TICBR/LTWIRENHYE
ED
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]
it
Bt

COETIH, EMMNAEEORSAZIILO. 4V RIOPEEOEBE, #HE. v 12 EEOH
e B BRICEHTA2EIEARVET,

187



3RFTAVEL—I—TZT749I R

B 3R;pAVE1—45—I35T714vHUR (3DCG) &l

AVE1—9—T 57499, Whip3 CG &id,
JIvEa—49— FOFENEICEI>TEGPIGE %
ER T BRRMDETT,

CG ICIE FENAKRKRZRD 2 RodvEa—
H—JS571499 A — 2DCG & MIAEHLRIR%E
&> 3 RFTAVEL—49—TZ5T1vU R — 3DCG
NEELEFT HNDTUIEICCG EEHE 2DCG D
E&ELFELEDGEEDIVE2—Y—MEEY 3D
EERMOBERLWESICLY, IRETIE 3DCG
Ht—RBILBEDERYFELL,

B VCSSL @ 3DCG HgE

-BEMAREL T 3DCG Y R—M BIFICE2<KELLV 3DCC 7OV 5 L%BIFATRE

3DCG AFERL—MMATKED IOV S Ald, RITREADKEMENBROMERICHY ., FIF
RPRITRICIIRAMBEBREEEERTIVENHYET, CNITIF BIAEARL =T
SRATLDTEEENC. VZ 740 ) AR— RO LR MATTFELAV—THERAT2 3D /574
v 2 APl DFEFERE A BRBRASBIFONET,

— i HI723DCGT O T A

-

ARL—F 4%
5 SN

BiEikEt /

3D7 S 7449 AAPI

3DCGHEH — —r
IN— R T BAN—FI7
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LAL VCSSL2.0 Tl 3DCG #EEAER A E B EHD—ER[ VCSSL Graphics3D J&LT
HR—MLTVWET, ZNICEY AR —F AV TV RTFLRBEH/N—RIT T DENREIC LD
BIKEEESLKICTIVRENE ECTHEENMFTS 3DCGC 7OV S L% ITIENTREE A
S2TWEYT,

VCSSL 3DCG7OY S 4

%Efﬁ#ﬁ?&k‘

VCSSL LE 2 27 A
(RTRER)

-HEICAHARTES

VCSSLIE. 5&Et At LTRVHAERZEZBIEL TWB D,
EBICEBTOYINRTOTSLRENTREER>TVES .V ‘[
1Ix VCSSL Graphics3D £HI|4 TlEHYFEHE A,

—f&897%: 3DCG 7OV SLDREFE—VTE. TS5 <Ilix @
3DCG DFREP/N—R I 7 DHERE, RUMENARRNE A E ICE "

cosf -sing 0
sin® cosd 0|V

0 g 1

T3, BAREMMBALHBERINNBETT, =
NI LT VCSSL Graphics3D Tk, 7OY 5D EI 1> s
S B ARE AE A ST HEE ERIIC3DCC TOYS |

LDORAREEDTWNIBLIICEKETINTWET,

-MRBRBT BRIV /HEE

VCSSL Graphics3D DAL MAEIL, FHTZU0E
VAT LDREEFERN—VavIlEoTEAYEITN &
HEERNRUEBS RTLTE BABAR)ITV/F LU
EDNRTF =TV R%EBIEHIT RN AREEA>TVE
ED

B VCSSL 707547 3DCG %3R3

VCSSL 7’A4'5 4T 3DCG %k DITIE, VCSSL Z
HESATS)DHEH S, Graphics 51475 & Graphics3D SA TSV AAVR—NFTEHELHY
T F T IFT4vIREV4V R LICRTTBEN S VDT, BAFFIC GUI 4T3 &1V R—
PLTHEEZHELIT (BRET7IIVICRETDRITDBERE V1V ROREEFI B LAV
BRIFTE),
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INLDFAT SV EAVR—NF2ICE TOT S LDEBRTICUTOLICERLET,

import Graphics ;
import Graphics3D ;
import GUI ;

INT. 7ATSLHH5 3DCC RO 7D DEHEAFI AATRRICRYET,
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HigD#(g

3DCG FAVSIVTAHITICUEI. TS T4V IRT—9RLVFS—HHEBEI VYY), RAEE
REDPRERVEERYFT, ZITIH. TNONAEBOEFEE—FTELTITVWET,
B JS57499RT—YDERK

F£9.3DCGC THEBTEZVS71vI R &R FLTHELT—98EE. 57571y RT—49%4%
I BRELHYET, ZNICIE Graphics 5175 D newGraphics BE#AFERLET,

int newGraphics()

COBEBUL. EADTZT1vI AT —IEEIRL.ZDT S 749V R EEDTZ74v9 R D (58

AES) ERLES,

B 3DCG L9 5— (BT VI YV) DER

MWNT I Z714v9 A7 —4IC 3DCC GRS AT L VY S— (BT VO V)BEMLET,
ZNIZiE newGraphics3DRenderer ¥ EALET,

int newGraphics3DRenderer ( int width, int height, int graphicsID )

318D width & height THB 957571497 ADKEX%, graphicsID THEBERKRDTS7
199 A ID HIELE T, ZD graphicsID ICIE, newGraphics B THIRL7zEDAEIBELE T,

Z DRI, 3DCG HBERELZRFOL VY S—2EM L. ThICEABDL VY 5—ID ZRLET,
INLIRE, #k%7: 3DCG DFIHBEHZRVI T ThHDBIHICIDLYF5—ID ZHEELE
ED
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B 3DCG L9 5—DEBRELEFEIEF
3DCG L4 S5—3EM L FZDRETHLHEATEXT VR RICEUTEBRELTVEL

$D ERHBICEITIREEL UL UTOLIBREDHBEIFONI T MAT. BEALIEATS
ERBFEIOVTERITTHEEY,

ERfBERTETSICIE, setGraphics3DColor B AERALEY,

void setGraphics3DColor (int rendererlD, int red, int green, int blue, int alpha)

=HDB|E rendererlD TIE BEERRDOL VY Z—ID #I8ELE T M<BIHTE. EROE
BRAERELEFT . BRDIE TN TN 0~255 DEEATIEELE T BRD DL RGBAF
X%"j'/'ﬁ—l‘b—fb\ij_o

-RNEEDRE
RREREZTET BICIE. setGraphics3DMagnification B¥AFRLET,

void setGraphics3DMagnification ( int rendererlID, float magnification )

4D # rendererlD TIX BREXRDL VY S5—ID #IEELE T, Hi<BIE magnification
T RNMEREBELET,

BB RNEREAASEHMDBREIET YN TTN AATERHDREICOVWTUI BDET
BOERRDOBELZAVET (T—ILREEREBEIES),

-3DCG D#iiE
LY S5 —%2EIET. V5 74vIRF—4IC 3DCC MG ERE T 5ICIE.
paintGraphics3D B&AFERLET,

void paintGraphics3D ( int rendererID )
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=AIDB|$ rendererID Tl HEETOILVYS—D ID #I8ELET,

3DCG DEAMDUNIEIZ, FTLTOILKBGELREBEZHFL. VW TABECAERE AL,
ZLTHBEZTOIEW S ERNERYEIT, COBEDIM1IVJ T, 2O paintGraphics3D E# %
:I_}l/ bg?—o

B RFEEDERK

INFETITIRAR/ZEIFZIFIT.3DCC DHEIEAEETY, LAMALER LIF. TOHEEFRER =[S
DPOHTHATIVELNHYET . RE—BRHNLRON . RFEEICERES S T1VIRERTTS
FRETLELD,

EFRIC 800X600 A XDRFEEAEEMT ICIE. TOV S LR TUTOLIICEBLET,

/] RNBEEODERK ( graphicsID (FBEHERERT 2T ZT1vIXT—9DID )
int windowlID = newWindow( O, 0, 800, 600, " Hello 3DCG ! ") ;
int labellD = newGraphicsLabel( 0, O, 800, 600, graphicsID ) ;

mountComponent( labellD, windowlID );

IOWo 7 GUI DFIENCEI Y 25 LWMESLIE . AE TIREIZLE T #F LI VCSSLGUI 5147
SVDHAREZSRIEIVW, EYHZ T LERDOLIICAIEDORTEE CTEH. AEOREIF+5
IKZREET  JYSELRRTEEZIRT 2D TRIINIE, INEIFTHITY,

B &{&I771IVHEH

TS57499 A7 =& BEICKRRT 57213 THL, Graphics 214735 M exportGraphics
#&EAL.BMP/PNG/JPEG X R DEE 771 IVICHE T B2HEELAEETT,

void exportGraphics( int graphicslD, string fileName, string format )

=ADEBIE graphicsID IZIEH T BT S5T749 I RFT—9D ID %, W T fileName IZ77 1)L 4.
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format ICT77AIVHREIRELEZ T, 771IULERICIE "BMP", "PNG", "JPEG" DENDEIBE
LET,

| Wisl/S¥N

ETNTIFERICTAVROZERN L. 3DCC ZEMEICKRRLTHELED, DWTIC, [Test.pngl

EWDERID PNG RERIZ7MILICEE AL THET UTOIIICTOY S LEER L, 1T
LTHTLIEXLY,

import Graphics ;
import Graphics3D ;
import GUI ;

/] 274997 —4%& 3DCG LV 5—DERK
int graphicsID = newGraphics() ;
int rendererID = newGraphics3DRenderer( 800, 600, graphicsID ) ;

// FTRNEIHEDHERK
int window!ID = newWindow( O, 0, 800, 600, " Hello 3DCG ! ");
int labellD = newGraphicsLabel( 0, O, 800, 600, graphicsID ) ;

mountComponent( labellD, windowlID );

setGraphics3DColor( rendererlD, 0, 0, 0, 255) ; // BERBAZEIIERE
paintGraphics3D( rendererID ) ; // 3DCG %HiH

// GUI DB H#E
paintComponent( labellD ) ;

paintComponent( windowlD ) ;

/] BRI 7AIVICH A
exportGraphics( graphicsID, "Test.png", "PNG" ) ;
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ZOTATSLEETTRE. T4V RIAIE LMY, BE-oBAEEHIRTIINET AERTIN
TWARAWEIICRZAZDIE, BICERIMAEBREL TOWRWHASLTH> T MNEE 3D RAEZEME
NRZTWET,

B X RGBAFRA &

RGBA R & . BD=ZRETH DK (Red) . #%
(Green).&Blue)D BRI IC. 7IL771E (Alpha) 1A
AT 7L I77EITBDEREEERTHIET.0 Tk
EFERICRY JFKRICTDERERICAVET,

ZThZhDERIHISDEDERMIE. IFREEICEST
ThNFET . INEHXDEREDLEERILREBAXTHY.
ODBEDREEHLE CRERER) TIREVWSEICTERE
IV FlELT, (3K, #%. F)=( 255, 255, 255 )iE. BTl
BRLAICARYFET, F7. (255, 255, 0 )IFFEEIC. (0, 255,
255 )IdKBIC. ( 255, 0, 255 ) IFTEVHICRYET,
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RIOABEET = AXA— a3 08

3DCG I AZFZOIDT. REPIAE (AAZT VT ILL>TRONZEEIELLET TS
T NYIVRABEFTHRREFDEDEFEMN T TR DL BUEBDOREFEICOVWTRWE
ED

B ARVMNVURS

ZZTIRFLIRWEE AL, GUI OVR—RVMC
LTI RBEREDT I av s iThbniB(—
MRICTANRY IO RELLIEED) VAT LJID A
RYMNYRZEWIRRI GBS T THEINET,
FLE GUI ZA4T7 3V DAHARETSIRZIL,

BIZIE R IRBEICE O TAAST VI I EELE
ERWBE, YRR T BARY MY RSEE *
ﬁi?’%%\gb‘%‘gi‘g"o L_TLL_L#%’%E’C“FHE&L‘TL’CL\ RN S RIS
BARVIMNYRSEFERTEAEE BOTHRBEICA
RYMYRSERBTEHEAHYET, void onButtonClick( int id ){

WAL, —OROO TR RERBYE | ) T
T EBREBRZ MHOVWRDEITINTRVEYICK
FCEREWIFRDPBYET I TIRAIEDAEZFERALET,

ZADARY MY RSEFIE T BICIE, setGraphics3DDefaultEventHandler BA#AEAL
E3

void setGraphics3DDefaultEventHandler ( int rendererID, int componentlD )

=ADEIE rendererID ICIE LF5—D ID ZIBELF T, Hi<BIED componentID ICIE. B
HERRZTD GUI AVR—RV NI ZT49IRASRIVERE)D ID #ELET . ZITHEELE
GUI OVR—XVMIFLTIIRBRENTHNZE ZNICRLTAXAST VLA EEEERES
nxy,
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W 7=X—23y
ERRIL—T

FZA—=2a VB AT, 7075 LB
MO TEET, 98B RUBEEEE % 1TV

FBUNELABYET, DEY. WHDBERIL—T% :
3DCGOEm

RIFBHELAHYET,
GUIOrYAR—3 v ORE
_ . Vi ﬂ S
HERJIL—T DR IL, while HIEESTDSEER %m{mmg_rgmﬂfxa
I true DEAIED bool IEH AIEETHETHE 2 15~303UF )

BIIRBTEET . DTREEIN—TRENLE
ICRRBDT . WOETEIL—THOUEHLEY RX
NEEITET . 7oA—2aVaR T IEB5RIE. 2D bool B D{ES false ICLE T,

bool mainLoopState = true ; // 7= X—>3 V%7 SHBREIC false IZ9 5

while( mainLoopState ){

* ZORMERIV—T ZZICHBAREDNIBERERTD */

-4 RO%R CT-BRICHRRRIL— T Bt

FERIN—THFERTEHEIE. V1V RIEFACBRICERIL—TERE L. TDHE exit S %
A—WLT. 7OV L2BEBIHR T IERLIICLELLI. EOLAIEFRIE . BL VCSSL avY
— LR AREINTUWEIZE R ZEZERAINBVLIQRNIES 27 LATEITLEZEIC,
TOUSLERT IEDZFENMBELARY WOETET A=Y avV B TTOAKRITTLENE
ED
D4V RO U BRICALIBAITIICIE ARV MY RS D—DTHH % onWindowClose BE & /F
BRLET,

void onWindowClose( int componentID )
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COBEBEERLTHELE VAV R EZRALCERICO AT AN B THPEHINET 518
componentID IZI&. BAUSNAD4V RU®D GUI OVR—RVM ID BSEINET,

| Wisl/S¥N

FNTIEERICT ZA—2aV B AR L THFELLED I TIRAAST VT IVDERE A H

YPILTB7c D EFEHMETIVORELI T HRARETINOEREREICEL TRETHLS
BVWFTDT EYHATIFTDLIICER L, RITLTH TSI,

import Graphics ;
import Graphics3D ;
import GUI ;

/] 274997 —4%& 3DCG LY S—DERK
int graphicsID = newGraphics() ;
int rendererID = newGraphics3DRenderer( 800, 600, graphicsID ) ;

// FRNEIHEDHERK
int window!ID = newWindow( O, 0, 800, 600, " Hello 3DCG ! ");
int labellD = newGraphicsLabel( 0, O, 800, 600, graphicsID ) ;

mountComponent( labellD, windowlID );

/] RORBRETHRRAIZRIETEELIICTS
setGraphics3DDefaultEventHandler( rendererID, labellD ) ;

/] BRB%RIIKRTE
setGraphics3DColor( rendereriD, 0, 0, O, 255) ;

//EEEEET L ALK L CEE
int axis = newAxisModel( 3.0, 3.0, 3.0) ;

mountModel( axis, rendererID ) ;
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/] P=A—3v i

bool mainLoopState = true ;

while( mainLoopState ){
sleep(30); //30IUMEIFH=LL
paintGraphics3D( rendererlD); // 3DCG %3
paintComponent(labellD); // GUI DB #E
paintComponent( windowlD ) ; // GUI OB#E

}

exit(); // W—TERHTZETOTILERT

/] D14V ROZERAUCKERIFEUHINS
void onWindowClose( int id ){
mainLoopState = false ; //IL— 7%t

ZOTOTSLEEFTTRE. T4V RINILE LAY, EVESICEESETILABEINET,
FLTIAVRI ETERDARSY I % THE BRABEELEFT . ELTAYIVARSYIT A1TO &,
BRPETBRELET, ISICYIRRA—IILDOERIRET, RRABDILK/FE/NETIEET
REX R
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Y V2N
LR
CITIHBEDENREBREBICDOWTIRWET,

B RETIORE

FPIE K ETINERBELTHELL) FARETILOEREERBICEAL TXRZETEHLIIREW
FTDT. EYUHATIETDLICERL. ETLTHTLEIL,

import Graphics ;
import Graphics3D ;
import GUI ;

/] 274997 —4%& 3DCG LY S—DERK
int graphicsID = newGraphics() ;
int rendererID = newGraphics3DRenderer( 800, 600, graphicsID ) ;

// FRNEIHEDHERK
int window!ID = newWindow( O, 0, 800, 600, " Hello 3DCG ! ");
int labellD = newGraphicsLabel( 0, O, 800, 600, graphicsID ) ;

mountComponent( labellD, windowlID );

/] IVZABREPESRBDORE
setGraphics3DDefaultEventHandler( rendererID, labellD ) ;
setGraphics3DColor( rendereriD, 0, 0, O, 255) ;

/] BERETIVEERLTERE
int sphere = newSphereModel( 2.0, 2.0, 2.0, 12, 8) ;

mountModel( sphere, rendererID ) ;

/] EEREEHETILEERNR L CEE
int axis = newAxisModel( 3.0, 3.0, 3.0) ;

mountModel( axis, rendererID ) ;
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/] P=A—3v i

bool mainLoopState = true ;

while( mainLoopState ){
sleep(30); //30 IUMEIF=LE
paintGraphics3D( rendererlD ) ; // 3DCG %iE
paintComponent(labellD); // GUI DE#E
paintComponent( windowlD ) ; // GUI DB #E

}

exit(); // W—7 &Rt TEETOISLERT

/] D14V ROERAUCKERIFEUHINS
void onWindowClose( int id ){
mainLoopState = false ; //IL— 7%t

7OV ZL%EERTTHE BEROICERHEIRDNRTINET, LHOLIKENRYBWRE
T ARRBEHYEEA INIEARRZREL TWRWHSTY,
ZIT. BIEMEHREER L. EBELTHELELD,
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W SERDEM

SeIR AL R BT, newLight B3#, newPointLight BI%X. newAmbientLight B8#d 3 DD
A EFERLET . newlight BAEIZ. 2EE—EDHFANSBSTEITRAREERLET,
newPointLight BI#IX FFED A SHETRICERS T R REEK L E T, newAmbientLight
B, ARICEREL ETILEFAE—HKICBOIT7UEI VN (BREN) HBREERLET,

int newLight (int x, inty, int z, float power )

int newPointLight (int x, inty, int z, float power)

int newAmbientLight (int x, inty, int z, float power )

BI# x.y.z CHIRDODBEETDIAR/ALENRYNL, power THEEAEELETT  BEIT 0.0~
1.0 DEFETIHRELT T EEICBAL UL 252 —EOHNFETRLTIZE. KK 0.5 FiE I EIE
ETY,

CORBRITIBTEDONREEERL. ZDHIED ID ZRLET,

B SSROEE

SRABLE 9 BICIE. mountLight BA#aEALET,

void mountLight (int lightID, int rendererID )

DI lightID IZId, SIRD ID A18E LE T . < 51# rendererID IZIE. LV 5—D ID %
BELET . HARIIEROEREROLICRETSELAETY .. TOLIWRIGFHICIIEIFHE—D
EBiL. EEEEEREIEELET,
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void mountLight (int lightID, int rendererlD, int coordinatelD )

EADFIE lightID IZId, HIRD ID Z1EELE T #<51¥ rendererID IZIE. LV Z5—D ID %
BELET . ZEDBIE coordinatelD |2, BEZ2ZR D ID 23 EELZE T,

2$B.VCSSL3.0 LEin A TIE, BEd&EICIX addLight B#AFERLTWE LA, LA L, add~
EWOEBBELTUIBIHBDIEFHIRELEZBKEWVWDERICKY . VCSSL3.1 LTI &%
EEBD mountLight ICEX72EDABIMINF L, DFY addLight B$& mountLight A,
BMDRGBZLEIITEKA—DEDTY,

B 07540

TNTIK EROTOVSLTHBRERBELTCAHFELLI UATDOLIICER L, RITLTHTKE
Ty

— o

import Graphics ;
import Graphics3D ;
import GUI ;

/| TZ57499 AT —4& 3DCG LVF5—DERK
int graphicsID = newGraphics() ;
int rendererID = newGraphics3DRenderer( 800, 600, graphicsiD ) ;

// FRNEIHEDHERK
int windowlD = newWindow( O, 0, 800, 600, " Hello 3DCG ! ");
int labellD = newGraphicsLabel( 0, O, 800, 600, graphicsID ) ;

mountComponent( labellD, windowlID );

/] ROABREPERBDRE
setGraphics3DDefaultEventHandler( rendererID, labellD ) ;
setGraphics3DColor( rendereriD, 0, 0, O, 255) ;
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// (1.2,1.5,1.0) DAEIC.BEE 0.5 DAREEE
int light = newLight( 1.2, 1.5, 1.0,0.5) ;
mountLight( light, rendererID ) ;

/] BRICHEE 0.5 D7 VEIVMNERAERE
int ambientLight = newAmbientLight( 0.0, 0.0, 0.0, 0.5) ;
mountLight( ambientLight, rendererID ) ;

/] BERETIVEERLTERE
int sphere = newSphereModel( 2.0, 2.0, 2.0, 12, 8) ;

mountModel( sphere, rendererID ) ;

/] EEEEHETILEERNR L CEE
int axis = newAxisModel( 3.0, 3.0, 3.0) ;

mountModel( axis, rendererID ) ;

/] P=A—3v i

bool mainLoopState = true ;

while( mainLoopState ){
sleep(30); //30 IUMEIFH=LE
paintGraphics3D( rendererlD); // 3DCG %4
paintComponent(labellD); // GUI DBE#E
paintComponent( windowlD ) ; // GUI DB #E

}

exit(); // W—7 &Rt TBETOTSLERT

/] D14V ROZERAUCKERISFEUHINS
void onWindowClose( int id ){
mainLoopState = false ; //IL— 7%t
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COTOYSLERITTIE BEPOICEZEHE AVWERNARRIINE T ERICIERICBRS I
TWBEMEEDIZADEL, SEREDAHYFT,

KIS INTWBIGARDEAS IE, newlight BEEITER L. EITHRDOEBEICL>THET

X9, EDIFAADEASIE, newAmbientLight BAETER L. 7VEIV MNEROEBEICE -
TRAETEET,
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FEIRDETERTE

IITIR BYHSE(EE) L HROZEREZRWVET,

B ROBRE

HRDBERET I, setlightColor B AFEALET,

void setLightColor (
int lightID,

int red, int green, int blue, int alpha

BHD3IE lightlD TIE RERROLED ID 2IEELET . H<BIHTIE. BEE2EOERD %5
ELET . BHAIZENEN 0~255 DEETEELE T, BT DA IZ. RGBA X &2 R—
FLTWETY,

BORMWEATETILVERLSTE. KOBIFOERDN . ETILOBHIFOBRLETNT
NBESLET . DEYHRDERDIE. ETIDERDDAHERSL ARDIEIHEESZFEA,

BHRNICIE. BWET L ZEWATRSTE. BEBOFTRBICAYET . KBEPIEVIDET IV
AREVWHATRLTE, PREBEVWERIRYET, LALROETILPHRVWETILEBT WA TRLL
TH. 2 ERMICBEWEETY,

B ROAIERE

HBEDAIBAZEE TSI, setLightVector BA#AFEALET,

void setLightVector (int lightID, float x, float y, float z)

Bl x.y.z THIRDBFET 2 AR/ MENIMEEELEY,
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W SCROEE

%
fitt

HRDIBEAZE T 51, setLightPower BEEAFERLET,

void setLightPower ( int lightID, float power )

5% power THIRDIBEZIBEELE T EEIL 0.0~1.0 DEHMEATHEELET . £F%Z—ED
FHRTRLTIZE. KK 0.5 AR DERENEEETTY,

KRN SR ERETIHEIX. TORRT—EHLYDOEEZ T TPIRENHYTT, LHL
IBEDELWHRIRARATRICEETSE BRI —HRAELTLEWN LA ELR>TLE
WAETY . ZDEIRIGRICIK. BHRDIBE ZHEEEIESITIEICRETZ2ENEUTT,
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B-E TFYVY

CDETIH.EEETTIOBRECHRIHAIILOH. RIITVERWRBETIVOEKR. <TUT7
IWDEBERE . I RTEBDEE AT IBIETI VI IORBTERVET,

208



ETFILOEKEEE

CCTIRETIVOERKREERBICDOWTIRWET,

B EFLER

ETFIVE.3 RITOERERIRTZED
T RYIVEVWOIHN R ZAFRDELTHE
MINTWET R—N—=IFThDLI71D
DERFTBELIVDELNEEA,

BIZITERET ILIE. B EHBREDRHR
EIRIRTEINITMATDOEESDLIIC IR
RIIEE LKA KEOUARR) T THEK
INTVET,

VCSSL Tid. B THBEICRYIVDE
BEERLTETIVICEEDHZEETEET
N ERWLRERERIRT2ETIVIIEET
RAEINTWET,

INDSUIESLIE, COBEET IV AR MR >TVEET,

B E5)ILDERK

-RETTIVOER

SREET I EERNT BICIE new~Model B#ZFRALEYT, ~ORDIIIFREETIVEED
BB AYET BEETIVCIIRABRBENEELIFIN . FEETIVOEFMREMICEALT
IRETHRWNET,

int new~Model ( ~ )

COBEBIIELEETINEERL.ZOETILOD ID ZRLET,
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BBEETFTIVOER
BOTERLEZR)IVOEEISETIVEERT 5ICIE newModel BAEAFERALEY, A8,
RYUITVDOERPHIEICE L TE FBRDETHRWVWET,

int newModel ( int polygonID[])

Bl# polygonID ICit, EF I AR TER)ITVESD ID ARSI TIEELTT ., COBEBEIT. ZiF
Bo/eR) IV DEEE—DDETIVICEFED. FDETILD ID #RLET . RVIVEEE=ET
NCFEEDBH mIE FITREICEER A EE—FEL TITADETY,

- AE—EFILDERK
newModel B TIX. T TICERMLAEZET I AEIE—L. AREOHFLWET I EEZEELTRET
ERS

int newModel ( int copyModellD )

BI#IC copyModellD ICi&, AE—LWETILDOETIV ID #BELE T,

B E5I)ILOEE

R LEETIVERET BICIE. mountModel B AERLET,

int mountModel (int modellD, int rendererID )

518 modellD IZIZECETDETILD ID %, #%<BI# rendererID IZIEL V5 5—D ID %#38EL
7,

BBRODIDICEEREIEELCEEITSP2EELARE T EERICEALTL. AXEDERET
BNET,
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int mountModel (int modellD, int rendererlD, int coordinatelD )

518 modellD ICIZECE T B ETILD ID %, #<3|# rendererID ICIXL V5 S5—D ID, ED
31#% coordinatelD ICIZEEERD ID 28 ELF T,

728, VCSSL3.0 LRI TId, BEeEICIE addModel BI#A@ERALTWE L, LA L. add
~EWIEBZELTIBIHRDIBFEASRELZBCEWDEAICLY, VCSSL3.1 LAETIE, B4
% _FFED mountModel ICEZ/=HDMEMINZE LT, DFY addModel F#& mountModel
BHUE. BIFDRLBEFTEA—DEDTY,
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BERIREETI

IITI BRAGBBEDIREET IS OVWTRVET,

B EiEEEST/)L — AxisModel

BEZHET IV (FFR)IE.3 RTEEDAMREIE LRI ETIVTCYT,3DCGC DEARRETE.
RIAICCDEZEHETIVARET2ENSIRFELEEE AL . FEEICEERETILCTY,
BEIEEET L AL T DICIE. newAxisModel BE#AEFRLET,

int newAxisModel ( float Ix, float ly, float Iz )

BIEUIX Ny Iz I ZFREN X B Y B Z B RADORIZIEELET,

B XEFI)L — SphereModel

HRETFTIV(RT47) BER T BICIE newSphereModel B AFRLE Y,
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int newSphereModel (
float rx, float ry, float rz

intnl, intn2

BIE rx.ry rz IKIF EED X Y. Z ARA¥REZRELE T MBI n1 IKFBEAEORY) TV
Hn2 ICEBEAAORYIVHZEBELT T, ET IV EEDRYITVHUIE n1Xn2 ERVET,

R)IVHEIF. MEERRTZOIFERTEZRIIVOHTT . R)ITVEHE EIF5IFEHE
DROSMI, FIFBIEEATAVITRYET,

B 554E5F)L — BoxModel

BHEETIL(RvIR) HE/RTBICIE. newBoxModel FE#AERLET,

int newBoxModel ( float Ix, float ly, float Iz )

BIE I y Iz I ZENEN X Y B ZBH AR DORIZIH/ELE T b, 0 (D) BRRIC
—HIBLOEREINET,
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B ABETI — CylinderModel

BEETIV (V)Y —) EE R T BICIE. newCylinderModel BE#AFRLET,

int newCylinderModel (
float rx, float ry, float rz

intnl, intn2

BIFIX Y Iz IS ENEN XA RAFE YHARAFE SIZBELIT . A8 EHOF LN
BRRIC—HIBLIEBEINETS,

B EEALOABJETIL — TubeModel

EEALOABETIV(Fa—7) LM T 5ICIE newTubeModel B FERALE T,

int newTubeModel (
float rx, float ry, float rz

intn1, int n2
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BIFIX Iy Iz IS ENEN XA RAFE YHARAFE SIZBELIT . AH. EHOF LN

FERIl—eB3LIBEINET,
BRI N ICIKBEABAOR)IVE N2 IEEIAAEAOR) TVHEIEELEFT . ETFILE

EDORYITUEIE n1Xn2 ERYET,

B A%ESF)IL — ConeModel

MAEETIL (O—V) HER T SIIE newConeModel BA#EFERALET,

int newConeModel (
float rx, float ry, float rz

intnT, intn2

BIEUX Ny zICIZ TN TN XA EFR. YBHAAEF R S32EELTT. 8. KEOHR L
FERIC—HTBIIEBEINET,

BRI N1 IKIFRBREAAORYIVE n2 ILEEIAAORY TV HEEELEFT . ETILE
EDOR)ITVEUE nT1Xn2 ERYFET,

B E@ALoAM#MET IV — ShadeModel
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EmALOAMETIL(z—R) 2L T 3ICIE newShadeModel BA#EFERLET,

int newShadeModel (
float rx, float ry, float rz

intnl, intn2

BIFIX Y Iz ICIE ENEN XA RAFE YHARAFE SIZBELIT . A8 EHDOF LN

BRRIC—HIBLIEBEINETS,
W<BIFE N ISIFBEAEOR)TVE N2 IKEEIARAOR)IVHERELET . ET/ILE

EORYTUEIEZ nIXNn2 ERYET,

B BT/l — DiskModel

ABETIV(TA4RY) BEKT BICI1E, newDiskModel BE#AFERLET,

int newDiskModel ( float rx, float ry, int n)

SIE I Ny ICIE. ENZEN X BARF R Y BARFRLH/ELET b, 0 (BD) DRRIC
—HIBLOEEINET,

W<BIE n (TR TV ERELET . R)IVEEF HEEZRRTSOIFERTIZR) T
DETT . RYITVE%E EIFBFEHMEDROLMI, FIFBIEFENIAVICRVET,

‘EDHEE
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AREFIVICIE. KALEAMIHYET ERLZHERTIE.Z IOEDOAIN . READHIE
RYFT, REDOAIEWEIESIIT reverseModel( int modellD B FERALE T,

ARETLIE RALNMEEINERA DFUEANMLORTE RICEFEELAVWIIICRAE
T RO TCHENMSRASDLIICTZINUFI. REDOASIHNARTOABETINE. 2 MERTEET
DUHENHYET,

| Wisl/S¥N

ENTIR ETHRO LR EBREET IV 2ERICERALTHELLD AT DLIICEH L, ETL
THTLIEEIW,

import Graphics ;
import Graphics3D ;
import GUI ;

/] 2749927 —4%& 3DCG LY 5—DERK
int graphicsID = newGraphics() ;
int rendererID = newGraphics3DRenderer( 800, 600, graphicsID ) ;

// FRNEIHEDHERK
int windowlID = newWindow( O, 0, 800, 600, " Hello 3DCG ! ");
int labellD = newGraphicsLabel( 0, O, 800, 600, graphicsID ) ;

mountComponent( labellD, windowlID );

/] ROABRECPERBDRE
setGraphics3DDefaultEventHandler( rendererID, labellD ) ;
setGraphics3DColor( rendereriD, 0, O, O, 255) ;

/] FIR%=EE
newlight(1.2,1.5,1.0,0.5), rendererID ) ;
newAmbientLight(0.0,0.0,0.0,0.5), rendererID ) ;

mountLight

—_ o~

mountLight
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/] EEEETILELERLCEE
int axis = newAxisModel( 3.0, 3.0, 3.0) ;

mountModel( axis, rendererID ) ;

/] BRETINEEMRLTEE
int sphere = newSphereModel( 0.5, 0.5, 0.5, 10,7 ) ;

mountModel( sphere, rendererID ) ;

/] BABRETIVEERLTEE

int box = newBoxModel( 1.0, 1.0, 1.0) ;
mountModel( box, rendererID ) ;

moveModel( box, 1.25, 0.0, 0.0); // F1THH

// BAETINEERKLTCEE

int cylinder = newCylinderModel( 0.5, 0.5, 1.0, 20, 1) ;
mountModel( cylinder, rendererID ) ;

moveModel( cylinder, 2.5, 0.0, 0.0) ; // 4178 &)

/] EERLOBBEETIVEERKLTCEE

int tube = newTubeModel( 0.5, 0.5, 1.0, 20, 1) ;
mountModel( tube, rendererID ) ;

moveModel( tube, 0.0, 1.25,0.0) ; // FE1THE)

/] B#EETINEERLCEE

int cone = newConeModel( 0.5, 0.5, 1.0, 20, 1) ;
mountModel( cone, rendererID ) ;

moveModel( cone, 1.25, 1.25,0.0); // FE1T#%F)

/] EEALOA#EET IV E=EKLTEE
int shade = newShadeModel( 0.5, 0.5, 1.0, 20, 1) ;

mountModel( shade, rendererID ) ;
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moveModel( shade, 2.5, 1.25,0.0) : // F{7#%&)

/| ABETINEEKRLTEE

int disk = newDiskModel( 0.5, 0.5, 20) ;
mountModel( disk, rendererID ) ;
moveModel( disk, 0.0, 2.5, 0.0) ; // FE{T#%E)

/] P=A—3v i

bool mainLoopState = true ;

while( mainLoopState ){
sleep(30); //30 IUMEIF=LE
paintGraphics3D( rendererlD ) ; // 3DCG %4
paintComponent(labellD); // GUI DBE#E
paintComponent( windowlD ) ; // GUI OB #E

}

exit(); // W—T &Rt T2ET OIS LERT

/] D14V ROERAUCKERIFEUHINS
void onWindowClose( int id ){
mainLoopState = false ; //IL— 7%t
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DTV ZLERTTHE BVERIRABVBFEETILOIRIINET,
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R)ITVDEKEEE

TR ITVDEREERBICDOWTRVWET,

B RYIVER

RYTV &R 3 RITOBNGEREERIR
TBHEHEDT.3 RAMREBHRIT2REMH L
BEARBEREMRZEDTY, — RIS ETIVITEH
DRVIVICE>TEBRINTSY . FICHE%
BOEFTLATIIAEDOR) IV AFERLET,

BB RVIVIFRETEABEVWDIERKT
HBH BEERERTORYIVIEF=ZATP
MARGEICREINET, LAHL VCSSL
Graphics3D TIEADLEKRAENLRL, [RIML
DEETHERINBEEAERIDEZTA
TR)IVERVET . Mo TC=AFPEARI
£52A. PR MATXE P EBR A E DHE
EAXERERYIVERUVET,

B RYITVDERR

RYTVEERT BICIE new~Polygon B#EFERLET, ~DEICIFR) TV OFERICE
BOEMOPAVET, RYITVIEHRARBEIEELZ TN FRYITVOEFMRERICEL
TIELRETHRWVET,

int new~Polygon ( ~ )

COBRBUIRYITVEER L. TDETILD ID ZRLET,
RB.RIITVDEEIZ. newModel B#EERWTETIICEEDHBENTTEETY,
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int newModel ( int polygonID[])

Bl# polygonID ICit, EF I AR TER)ITVESD ID ARSI TIEELTT, COBEBEIT. ZiF
Bo/cR) TV DEEE—DDETIVICEED. FDEFTILD ID #RLET . RVIVEEZET
NCFEEDBH mIE FITREICEER A EE—FEL TITADETY,

B R)YIJVOERE

ERLER)TVEETIVICEED T, BIEBELE T 2ICIE. mountPolygon B#AFRALEY,

int mountPolygon (int polygonID, int rendererID )

5% polygonID ICZIFEEE T SR TV D ID %, #< 5% rendererID ICIEZLV 95 —D ID %15
ELET,

BREBROEIICEEREIRELCERBET2EHA R TT EERICEALTUI. AXEDRYET
BUWET,

int mountPolygon (int polygonID, int rendererlD, int coordinatelD )

5| polygonID ICIZEEE S BRIV D ID %, #:<31# rendererID IZIZL V4 S5—D ID, &%
MDB|%1 coordinatelD ICIZEZR®D ID #iI8ELFE T,

725, VCSSL3.0 Ui A Tl L& ICId addPolygon BA# A F R L TW&E L7, LA L. add
~EVOIBEHBAELTIBIBDIEFEMNRELZBCEWDIEBICELY,VCSSL3.1 LTI, B
% FE D mountPolygon ICEZLEDNEBMINELA, DFY addPolygon EE#&
mountPolygon B3, BHHNERBLEIFTTELE—DEDTT,
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@RIV

CITH BABEEORY TV ERVET,

B S/RYIJY — PointPolygon

RAR)IVNFE RERRTELODRY TV T ARIFNIRRERIRTZHDICHEIEDT
IR EAREILRR) IV TRATEEVN BV AETEI T, ZDGELARIIECAYET
D HBERREKIBICERT 2B AT,

BRIV EER T BICIE. newPointPolygon B8 EALET,

int newPointPolygon (
float x, float y, float z,

float size

51%( x,y,z ) THIDLDMES., <518 size THEREBELET,

B #&RYI> — LinePolygon

BRIV BERRfERET27HOR)TVTY,
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WR) TV AEERT B, newlinePolygon BA#AEALET,

int newLinePolygon (
float x1, float y1, float z1,
float x2, float y2, float z2

IE( x1,y1,21 )THRDAEBEEIEEL. ( x2,y2,22 ) TRADAMAEBEEZIEELET,

B =AKARYITY — TrianglePolygon

V

EARRIIVIE BING=AFEARIRT2HODRYIVTY,
ZAWR)ITVEERTBICIE newTrianglePolygon B AERALEY,

int newTrianglePolygon (
float x1, float y1, float z1,
float x2, float y2, float z2,
float x3, float y3, float z3

BI#( x1,y1,z1 )TIESR 1 D&%, ( x2,y2, z2 )TIEM 2 D&%, ( x3,y3, z3 ) TIA
H3DMBEEELET,

ZAMR)IVIE. BEROBEIHLNEELTT. BERL2.3VREFFLEVICRZZAEISRS
EENHDREERVET  BIDOEVWAETZE. TERL 2. 3DOGARNARIELTEETRA
I KEDOABNRINLERYET,

ZARRYIVIE. RADPSRABEOAEEIN. EANSRTERICEHFEELARWVLIICR
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AEY,

B UAFKR)ITY — QuadranglePolygon

MAERRYIVIE BNEEARERIRT2HODRYITVTY,
mAFR) IV EEKT 5ICIE. newQuadranglePolygon B8 =R LET,

int newQuadranglePolygon (
float x1, float y1, float z1,
float x2, float y2, float z2,
float x3, float y3, float z3,
float x4, float y4, float z4

BI#( x1,y1,z1 )TIER 1 D&%, ( x2,y2,z2 )TIEM 2 D&%, ( x3,y3, z3 ) TIA
R 3DMER, ( x4,y4, 24 ) CIEHRADMEEIBELET,

MARR) IV BROAZIAFEELEFT. JERT2.3.4 NREFEEVICRZZARANS
R2E EFNAREMERYET BIDOEVWH%ET DL TEMT. 2.3.4 OLEABEAGERIEDOTE
ELEIN . RADARANIMLERYET,

MARR) TV RAPSRBEOHEEIN. BAINS R TERITEFELAVELIICR
ZEY,

B /5749 RARYT> — GraphicsPolygon
TS5749 P ARV TV ERERIRTB7-ODR)IT VT IS5T74vIARYTVTRIBX

NZERIE. WDPETIRFr—IvEV I TIRELL BICBEEDAREZAWVWTWSERE L TR
bhFxd,
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T571099 AR T EERT BICIE newGraphicsPolygon BE#AFRALE T,

int newGraphicsPolygon (
float x, float y, float z,
float Ix, float ly,
int graphicsiD,

BI#( x, y, z ) CRRMEE. HE<BIH Ix.ly TRRTIEOAEI(IBEFX) 2. REDBIH
graphicsID TEIED T Z74vI R 1D #I8ELZET,

BEROAMEIF BIROETH( X, y, 2 )IT—HITELICRRINET . AL TIHEBEBWEILTS
FRCEIVF L BEROARZII(RBERS) X BELEOEV LIV EPRAY MITIZEL 3RT
TEREICHITHERBATHRDNET,

A7ty NEE

T27490 AR) TVIE BROE T EEMEIC—HTHLOICEEINET . LHL.Ih%E
ERP MBI EEIICLIEWGEEREEHYET, TOLIRIFEITIE. A 7Y MNEEEITV
T AT EYNREEIZ. TFAMRI TV TST74v 0 AR) TV & BEFICETERARIC
THLIHRETT,

F 7ty NREAETTIICIL. setPolygonOffset B AR LE T,

int setPolygonOffset (
int polygoniD,
float dx, float dy,

RADFIBTHRENROR)ITY ID %, #i<BI 8 dx TEARANDAF Ty E% REDIHT
EAAANDATEYIEERELEY . THE MERICER L TEAARAT7EYMINETS,

BB AT7EYIERF EBELOEI IV EPRA Y METIZEL 3 RITEBICE T HEERESE (]
THRHONFT,
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B 7¥RPRYTY — TextPolygon

TFANR) IV XFIERIRTZHOOR) IV T, 7FAMNRY IV TRIEINZXF
HE WhBIANFTREC BICEHEDABEZAVWTWAXFELTHRDONET ETILOD
BICOAVMREERADDICERLET,

THFANRY TV EE R T BICIE newTextPolygon BE#AFEALET,

int newTextPolygon (
float x, float y, float z,
float size,

string text,

BIE( x,y,z ) TRRMEE. §i<B|# size TLFOAZI(FI) &, REDF| ] text TXF%
BELEXT . text DA E—DNFTHRLXFIOHBE I BEHLICEXFINRIINE
ED

XFEDME L, text ITIEELIERADOXZEZDETH( X, y, z NII—BTEILIICKRRTINET,
T XFOXREI(HEI) X BELOEVILECRAY METIIEL 3 JRITEBICH T 5 EERE
BRTHRONET,

- 74V NDIETE

FEZANRY TV D74V M aHEET BICIE, setPolygonFont B AMALEY L. DL
IRTAVIMERTERNME REBIKEFELE T O TITIEREIL,

int setPolygonFont (int polygonID, string fontName )

SHD3I# polygonID THRERRDRYITV D ID %, #i< B fontName TIAV " EIEEL
£,

A7ty EE
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TFAMNRY IV XFOETHBEMEBIC—HT2LOICHBEINE T, LH L. IhEdi
KB 2LIILEWGEREEHYET  TOLIRIGEITIE. ATV NEEETVWET A7
TYREEESIE. TFANR) TR S 7490 AR TV % HERICETEAEARAICTSTERE
<7,

F 7Y RREEITIICIL, setPolygonOffset BIEIAFERALET,

int setPolygonOffset (
int polygoniD,
float dx, float dy,

RADFIBTHRENRDORYITY ID %, #i<518 dx TEHRANDA 7Y b E% RE DT
EFRAANDF TV EBERELEY . $2& mBlICEE L FEEARANT 7Y MINET,

BB A7V ER BELOEI PRV MITIHEL 3 RITZERBICHITHEERHBEAL
THRHOHNIT,

B 707540

FNTI. CNETICE SR ER)V TV (TS5 7499 RETFANERL) & EBRICHFERALTH
FLEILUTDEDICER L, RITLTHTLEI,

import Graphics ;
import Graphics3D ;
import GUI ;

/] TZ57499 AT —4& 3DCG LVF5—DERK
int graphicsID = newGraphics() ;
int rendererID = newGraphics3DRenderer( 800, 600, graphicsiD ) ;

/] RNEEDERRK
int windowlD = newWindow( O, 0, 800, 600, " Hello 3DCG ! ");

228



int labellD = newGraphicsLabel( 0, O, 800, 600, graphicsID ) ;

mountComponent( labellD, windowlID );

/] ROABRECPERBDRE
setGraphics3DDefaultEventHandler( rendererlD, labellD ) ;
setGraphics3DColor( rendereriD, 0, 0, O, 255) ;

/] FIR%=EE
newlight(1.2,1.5,1.0,0.5), rendererID ) ;
newAmbientLight(0.0,0.0,0.0,0.5), rendererID ) ;

mountLight

—_ o~

mountLight

/] EEREEHETILEERNR L CEE
int axis = newAxisModel( 3.0, 3.0, 3.0) ;

mountModel( axis, rendererID ) ;

/] RARYITVEERLTERE
int point = newPointPolygon( 0.0,0.0,0.0, 0.3 ) ;

mountPolygon( point, rendererID ) ;

/] BRI VAEERKLTEE
int line = newLinePolygon( 0.0,0.0,0.0, 2.0,2.0,0.0) ;

mountPolygon( line, rendererID ) ;

/] ZARRIIVEERLTERE
int triangle = newTrianglePolygon(
0.0,0.0,0.0,
1.0,0.0,0.0,
1.0,1.0,0.0
);
mountPolygon( triangle, rendererID );
movePolygon( triangle, 1.0, 0.0, 0.0); // F1T#&)
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/] AR R) I =4 L TEE
int quad = newQuadranglePolygon(
0.0,0.0,0.0,
1.0,0.0,0.0,
1.0,1.0,0.0,
0.0,1.0,0.0
);
mountPolygon( quad, rendererID ) ;
movePolygon( quad, 0.0, 1.0, 0.0); // F1T#% &)

/] P=A—3v i

bool mainLoopState = true ;

while( mainLoopState ){
sleep(30); //30 IUMEIF=LE
paintGraphics3D( rendererlD); // 3DCG %4
paintComponent(labellD); // GUI DBE#E
paintComponent( windowlD ) ; // GUI DB #E

}

exit(); // W—T &Rt T BT OIS LERT

/] D14V ROERAUCKRISFEUHINS
void onWindowClose( int id ){
mainLoopState = false ; //I\L— 7%t
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DTV ZLERTTHE BVWERIKRLAGRRY TV DRRIINET,
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DI E

ZITIRET VPRIV OBEEHRVET,

B E5)LOBE

FoA—2avRET BTNV EBNICREISERITZBEICI. BOETROEEREFEAL
FY. L —ERIBEIEZLITEVNIBEICIE. ZITHRD moveModel B TREEICIT
IENTEET,

EFILOBEEITIICIE. moveModel BEAFERALET,

void moveModel (
int modellD,
float dx, float dy, float dz

HADBIE modellD TIZ RERRDETILD ID #IEELE T, #<BI# dx. dy.dz TlE. Zh
FNXY.Z AEOFETREERZIEELET,

B RYITVORE

RYTVDBEAEITIICIE. movePolygon ¥ AFEALET,

void movePolygon (
int polygoniD,
float dx, float dy, float dz

SHD3I$ polygonID TiE. BEXMRDRIIT VD ID 2HELE T, #<BIE dx. dy. dz T,
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ETNENX Y. Z FEDOBHEHREEELET,

| Wisl/S¥N

HRICKETNZEREL. Z @ARABEIIETHELLI LUTDLIICERL, E

SIEZWN,

TLTHT

import Graphics ;
import Graphics3D ;
import GUI ;

/] 274997 —4%& 3DCG LY S—DERK
int graphicsID = newGraphics() ;
int rendererID = newGraphics3DRenderer( 800, 600, graphicsID ) ;

// FRNEIHEDHERK
int window!ID = newWindow( O, 0, 800, 600, " Hello 3DCG ! ");
int labellD = newGraphicsLabel( 0, O, 800, 600, graphicsID ) ;

mountComponent( labellD, windowlID );

/] RVZABREPESRBDRE
setGraphics3DDefaultEventHandler( rendererID, labellD ) ;
setGraphics3DColor( rendereriD, 0, O, O, 255) ;

/] FIR%=EE
newlight(1.2,1.5,1.0,0.5), rendererID ) ;
newAmbientLight(0.0,0.0,0.0,0.5), rendererID ) ;

mountLight

—_ o~

mountLight

/] EEREEHETILEERNR L CEE
int axis = newAxisModel( 3.0, 3.0, 3.0) ;

mountModel( axis, rendererID ) ;
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/] BRETINEEMRLTEE
int sphere = newSphereModel( 1.0, 1.0, 1.0, 10, 7)) ;

mountModel( sphere, rendererID ) ;

/] Z A EICHEE
moveModel( sphere, 0.0, 0.0, 2.0 );

/] P=A—3v i

bool mainLoopState = true ;

while( mainLoopState ){
sleep(30); //30 IUMEIFH=LE
paintGraphics3D( rendererlD ) ; // 3DCG %38
paintComponent(labellD); // GUI DB #E
paintComponent( windowlD ) ; // GUI DB #E

}

exit(); // W—7 &Rt T2ET OIS LERT

/] D14V ROZERAUCKRISFEUHINS
void onWindowClose( int id ){
mainLoopState = false ; //IL— 7%t
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ZDTOYVSLERTTEHE EVERICHAWVWKIRRINET, AWEKIZ. Z #iAREIC 2 £iF#%
BIhTWET,
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VA NDI[EI: 7

ZZ T IARDEEEERWVET,

B £/

T A= avRET ET N EEMICEEI KT EHBAICE. BROZETROEZREFERL
FT, UL —ELFOERIEZLEIFEVSTIFEICIE. ZITHRD rotModel REDEETRE &
ICITOENTEET,

FTRHEIRESIFERY, OERICITEBOEHIFELE T, ARICHLTEWLWSIF T LS
(A%

- EEIREF DY D [OlEx

EEZEFE HY D EEEE1TICIE, rotXModel. rotYModel, rotZModel, B AERLE T,

void rotXModel (int modellD, float angle )
void rotYModel ( int modellD, float angle )
void rotZModel ( int modellD, float angle )

SODEFMAHYFIN. ZTNETN X Y. Z FEDEERARVNET,

SHD31# modellD T RERRDETILD ID 2IBELFT, #=<3I% angle Tid.
bYDEOEAEEIEELET.

ClEAE EEMORISICAER IV EEDIAZIEEELFT  FL AEDOBRMICIESDTY
() 2EALET.

-ERARNRIMLEDY DEIER

ClERE A EED B ANY ML ET BICIE, rotModel B AFERLET,
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void rotModel (
int modellD,
float angle,

float vx, float vy, float vz

SHD31# modellD T RERRDETILD ID 2IBELEFT . #:<3I1% angle Tid. 8
HYDEEAEAEELT T EYDBIE vx. vy, vz Tk, BEREHORIMUR D &R ELET,
CEAEIE, EESHORIICARY ZEDDIRAIAEELET XL ABDOBMICIES YTV

() ZERALET,
-ERDORREFEERF ORI ML EDYDEER

Ol % EEDRREARERFORNIMNLETBITIEL rotModel BEEDE|#%ECLTER
LEY,

void rotModel (
int modellD,
float angle,
float vx, float vy, float vz,

float px, float py, float pz

HADEBIE modellD Tl BRENRDETILD ID 2FELE T RDBIE angle Tl #HZE
HYDOERAEAIEE LT T, B vx. vy, vz TIX, BEE#O A AR D 2IEELE T, BY DB

2 px. py. pz Tl BEED R RN D =B ELET,
CEAEIE EEHORIICARI ZEDDIAIAEELET L. ABDOBMICIES YTV

(&) ZEALET,

B RYI>omOis

RYTYoEEss, ETI/IVERRICRALBENMNAEINTUVWET,
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- EEIREF DY D[OlEx

EERZEShE H Y DA ER% 1T 1. rotXPolygon. rotYPolygon, rotZPolygon, BA# AR L %
ER

void rotXPolygon (int polygonID, float angle )
void rotYPolygon ( int poygonlD, float angle )
void rotZPolygon ( int polygonlID, float angle )

SDDEFMAHYFIN. ZTNETN X Y. Z FEDEERAKRVNET,

SHD3|# polygonID TIH BBEX{RDR)ITVD ID HIEELE T, #m<BIE angle TlZ. &
FHOYDEEAEEEELET,

ClEAE EEMORIICERV EEDIAZIEEELFT  FL AEDQBRMICIESITY
() =EALET.

-ERARNRIMLEDY DEIER

ClRE A EEDHBENRTMNLET BICIE, rotPolygon BB AFRLEY,

void rotPolygon (
int polygoniD,
float angle,

float vx, float vy, float vz

BHD3I# polygonID TIX. BBEXMRDR)IT VD ID HIEELE T, = <BIE angle TlZ. &
FHOYDOEAEAEELTT, BYDIIE vx. vy, vz Tl BEED NI MNLEDEIEELE T,

ClEnAEE, EEREHORIICER VA EDIAIZIEELET I ABEDRAMICIEZITY
(&) =EALET,

EEDOEREAAEERDORIMNLEDY DOlEE
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el A, EEDREREABERFONRIMLET SICIE. rotPolygon BEAEID B EAE> L TE
ALZEY,

void rotPolygon (
int polygoniD,
float angle,
float vx, float vy, float vz,

float px, float py, float pz

DB polygonID Tl FREXNRDRYIT VD ID #IBELT T RDEIE angle Tl
EEHYDOELAEEIRELET, H<BIE vx. vy, vz Tl BIEREO ARKR D EEELE T, %Y
D31% px. py. pz Tl ClEREHDE AKX D EBELE T,

ClicAEE, EEHORIICER VA EDIRAIZEELET I ABEDORAMICFZIITY
(i) ZEALET,

B 507> [rad] &l

BAEDEEICIZ. ZVT7VEWBEMEFRALET . NI FICBEIZRONBHTELAINE
AT 180 ENb&HE R (AAKR) ST VERDBEIIBRBEMNTT , DFYIOERL /25T,
45 BRO T /4 STVTVERYET,

BB HARDEIE Math SATSYIC Pl EVWDERIOD float BIEFELTHEINTVWET,

/2 [rad]

% |rad] 0 [rad)

27 |rad|
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| Wisl/S¥N

ERICHEMNETIVAREBL.ZEHEFHYICASE = /457 VOERIETHELEILUTD
FOICERHM L, RITLTHTLEI,

import Graphics ;

import Graphics3D ;

import GUI ;

import Math ; // FIEZE (PI) DIEZES =&

/] 2749927 —4%& 3DCG LY 5—DERK
int graphicsID = newGraphics() ;
int rendererID = newGraphics3DRenderer( 800, 600, graphicsID ) ;

// FRNEIHEDHERK
int window!ID = newWindow( O, 0, 800, 600, " Hello 3DCG ! ");
int labellD = newGraphicsLabel( 0, O, 800, 600, graphicsID ) ;

mountComponent( labellD, windowlID );

/] IVZABREPESRBDRTE
setGraphics3DDefaultEventHandler( rendererID, labellD ) ;
setGraphics3DColor( rendereriD, 0, 0, O, 255) ;

/] FIR%=EE
newlight(1.2,1.5,1.0,0.5), rendererID ) ;
newAmbientLight(0.0,0.0,0.0,0.5), rendererID ) ;

mountLight

—_ o~

mountLight

/] EEREEHETILEERNR L CEE
int axis = newAxisModel( 3.0, 3.0, 3.0) ;

mountModel( axis, rendererID ) ;

/] BEEETINEERLTCEE
int box = newBoxModel( 2.0, 2.0, 2.0) ;
mountModel( box, rendererID ) ;

/] ZEFEDYIC 45 EOEx
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rotZModel( box, P1/4.0);

/] P=A—a> 08

bool mainLoopState = true ;

while( mainLoopState ){
sleep(30); //30 IUMEIF=LE
paintGraphics3D( rendererID); // 3DCG %3
paintComponent(labellD); // GUI DE#E
paintComponent( windowlD ) ; // GUI DB #E

}

exit(); // W—TERHETZETOTSLERT

/] D14V ROERAUCKERIFEUHINS
void onWindowClose( int id ){
mainLoopState = false ; //IL— 7%t

DAY LEEFTTRE EVERICAWVENRRIINET  F8I. Z tha[OExihe LT 45 E
= /4 SOTVEFEERINTWET,
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I DHRAR E /)

ZTTRET PR T OIERER N ERVET,

B EFINOIEKREREN

EFIVDILKEHENEITIICIE, scaleModel BAEAFALET,

void scaleModel (
int modellD,

float sx, float sy, float sz

SHD31# modellD T SRERRDETILD ID 2IELF T, #5:<B1% sx.sy. sz Tlk. Fh
ZTNX Y. ZARADRAT—) VT REREEELETAEERE 1.0 JYKECTREILKIT. NIKTS
EHMIRYET AERADTZFABRWABICIE 1.0 28ELET,

B R)IVDILEKRERN

NIV DILKEHENE1TIICIE, scalePolygon BAEEFERLEY,

void scalePolygon (
int polygoniD,

float sx, float sy, float sz

DB polygonID T REXRDR) TV D ID #HEELE T, <31 sx. sy. sz Tl %
NENX Y. ZABADRT—) T ERAEEELF T EEE 1.0 LYREIKTBEIKIC /NIKT
BEMBMIRYET ERAEZZ<KBRWARICIK 1.0 2 8ELET.
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| Wisl/S¥N

ERISKETINEZREL. Z#MAMEA 2 FIC5ISMIELTHELLED UTDLIICEEL,
LTHTLIEELY,

==

R17

import Graphics ;
import Graphics3D ;
import GUI ;

/] 2749927 —4%& 3DCG LY 5—DERK
int graphicsID = newGraphics() ;
int rendererID = newGraphics3DRenderer( 800, 600, graphicsID ) ;

// FRNEIHEDHERK
int window!ID = newWindow( O, 0, 800, 600, " Hello 3DCG ! ");
int labellD = newGraphicsLabel( 0, O, 800, 600, graphicsID ) ;

mountComponent( labellD, windowlID );

/] ROABRECPERBDRE
setGraphics3DDefaultEventHandler( rendererID, labellD ) ;
setGraphics3DColor( rendereriD, 0, 0, O, 255) ;

/] FIR%=EE
newlight(1.2,1.5,1.0,0.5), rendererID ) ;
newAmbientLight(0.0,0.0,0.0,0.5), rendererID ) ;

mountLight

—_ o~

mountLight

/] EEEEHETILEERNR L CEE
int axis = newAxisModel( 3.0, 3.0, 3.0) ;

mountModel( axis, rendererID ) ;

/] BRETIEERKLTERE
int sphere = newSphereModel( 1.0, 1.0, 1.0, 10, 7)) ;

mountModel( sphere, rendererID ) ;
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/] ZEARIC 2 E5I = /LY
scaleModel( sphere, 1.0, 1.0, 2.0 );

/] P=A—=a> 038

bool mainLoopState = true ;

while( mainLoopState ){
sleep(30); //30 IUMEIF=LE
paintGraphics3D( rendererID); // 3DCG %3
paintComponent(labellD); // GUI DE#E
paintComponent( windowlD ) ; // GUI DB #E

}

exit(); // W—TERHETZETOTSLERT

/] D14V ROERAUCKRIFEUHINS
void onWindowClose( int id ){
mainLoopState = false ; //IL— 7%t

D7V S LERTTEE EVERICHWVWKRIRRINES, AWK, Z #iAMAEIC 2 531X
HIEIhTWET,
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M ARD R ER

TR ETIPR)IVDOREGERWVF T IIADOREGICIZ. HOAIAERTREEIES
[)NN—2ARER ] & TR EERRUICREEI TR IS5 —RER | D TFEIELET,

B EFI/IDYIN—2ARER

EFIIOEICIK. BROBEIAFEELET . MRIKRAINSRALGEOAEEIN. EANSR
THAEEELRVWIIIICRAF T AZEET L TIR. BB IIMUNREE R>THY, > THA
MHIFAIERAFE A

LU BIAES — LEHEREICBWT REKEER T 2L 2B E P, MY RIVIRDBER & VERK
TEHLIRBERE.ETIVORAEREICLAZVWBEDS LIELIEHYVET, O LI RIFEITIE.
UN—ZAREGETIECT. ETIDERERGITLENTEET,

EFINDYN—RAREEITIICIE, reverseModel BEAFERLEY,

void reverseModel ( int modellD )

518 modellD TIE SRERRDETILD ID #8ELET,

B RYITVDYN—2AREE

RYUIVICE ZARRIITVERARRY I VICRERISEELET . NSRRI VICHLT
JIN— 2 RERAE1THICIE, reversePolygon B A A LEY,

void reversePolygon ( int polygonID )

518 polygonID Tl FREXRDORYIT VD ID =#I8ELET,
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B E5)ILDIS—RE

EFIAE XBEREDOARAN B UICKREIE/ZWEWSHBESICIE. S 5—REBEAITTVWET,
EFINDIS—REAITIICIE. mirrorModel B AFEALET,

void mirrorModel (
int modellD,

bool x, bool y, bool z

D3I modellD TIZ. BENRDETILD ID HIEELE T #E<BI ¥ x. y. z T FhEFh
XY.Z AEDIZ—REDEREKELET,

B RYITVDIS—KEL

EFILERBK R)ITVDIZ—RE%1TIICIE. mirrorPolygon BA#AFERALET,

void mirrorPolygon (
int polygonID,

bool x, bool y, bool z

SHD3I$ polygonID TIE . BEXNRDR)I VD ID #IELE T #<BIE x.y.z TK. Fh

TNXY.ZAADIS—REDBEEAIEELET,

B I5—RECIE. AORRERELTLED
IT—REAETIBICEGERELTEEHYET . TNIE. IS5—REETHE. ARFICADE

RERELTLEIEVWIRTT oL ETAPRYIVICHLTCIS—REE—ETIEIL.
reverseModel B8%1*° reversePolygon BHE RERFICFVHL T HOEREZELLILTY2LE
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BHYET,

ZDEIITHRZIBHIE BFETOY AR R E T 2E RIFETOIWICRZEBICHELTVET . @D
EROMEEF R)I VBN T BIERDREETEYICESIZEICREHEINTOVITN. IO
MAXEIT—RETIEHGLET Mo T IELADRICRATWAERYIVAIZ—RERTS
EATHPIARICHE>TLEIDTT,

| Wasl/S¥N

ERICHBTETIIVAREL.Z ARIKIS—REBEIETHFELLD, —BIOIS—RETITEAD
ERMNWET D0, FARFIC)N—ARGBETVET UTOLIICER L, ETLTHTKES
(A%

import Graphics ;
import Graphics3D ;
import GUI ;

/] 57499 RAT7—48& 3DCG LV 5—DHRK
int graphicsID = newGraphics() ;
int rendererID = newGraphics3DRenderer( 800, 600, graphicsID ) ;

// FRNEIHEDHERK
int window!ID = newWindow( O, 0, 800, 600, " Hello 3DCG ! ");
int labellD = newGraphicsLabel( 0, O, 800, 600, graphicsID ) ;

mountComponent( labellD, windowlID );

/] RORABRIEPERBDERE
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setGraphics3DDefaultEventHandler( rendererID, labellD ) ;
setGraphics3DColor( rendereriD, 0, O, O, 255) ;

/] FIR%=EE
newlight(1.2,1.5,1.0,0.5), rendererID ) ;
newAmbientLight(0.0,0.0,0.0,0.5), rendererID ) ;

mountLight

—_ o~

mountLight

/] EEEETILELER L CEE
int axis = newAxisModel( 3.0, 3.0, 3.0) ;

mountModel( axis, rendererID ) ;

// BEETIL1 Z#EKLTEE
int cylinder1 = newCylinderModel( 1.0, 1.0, 2.0, 20, 1) ;
setModelColor( cylinder1, 255, 0, 0, 255 ); // HREBICHRE

mountModel( cylinder1, rendererID ) ;

// BEETIL2 #EKLTEE
int cylinder2 = newCylinderModel( 1.0, 1.0, 2.0, 20, 1) ;
setModelColor( cylinder2, 0, 0, 255, 255); // HFBIZEKE

mountModel( cylinder2, rendererID ) ;

/] BETIV2 % ZEAMICIS—RER
mirrorModel( cylinder2, false, false, true );
reverseModel( cylinder2 ); // BRDREEIE

/] P=A—3 Vi

bool mainLoopState = true ;

while( mainLoopState ){
sleep(30); //30IUMEIFH=LE
paintGraphics3D( rendererlD); // 3DCG %4
paintComponent(labellD); // GUI DBE#E
paintComponent( windowlD ) ; // GUI DB #E

}

exit(); // W—7 &Rt TBETOISLERT
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/] D14V ROZERAUCKRIFEUHINS
void onWindowClose( int id ){
mainLoopState = false ; //IL— 7%t

D70V ZL%EERTTHE BVERICTRELEEOA[MIRRIINEIT. FEOABIE. 54D
ERBOAREZ Z#AMICRELEBREG>TWET,
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IEDERTE

ZZTIR IO BEEERVET,

B EF)ILDEHRE

EFIVDBAELEETBICIE. setModelColor B#AERLET,

void setModelColor (
int modellD,

int red, int green, int blue, int alpha

SHDB|H modellD TIE.BRERNRDETFTILD ID ZIEELET . H<BIHTIX. ETILDOBKSD
EIRELEFT . BEDIEENETN 0~255 DHHATIEELE T BHD DK IE. RGBA R %=1
/j_‘\)_ I\ L—Cb\ij-o

B RYITVOEBERE

RYITVDBEEZEETSICIE, setPolygonColor B AERALEY,

void setPolygonColor (
int polygoniD,

int red, int green, int blue, int alpha

D3 polygonID TIX, BEXTRDOR)ITVDIDAEIEELFE T, m<BIRTIE. R)IT VD&
BOEEELEFT . BHRDIETTNENO0~255 DEETIEELE T . BHRD DR L. RGBAFR
HHR—NLTWET,
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B RGBA R &

RGBA R &F. EBD=RETH27 (Red). #% (Green) . T (Blue) DEK S IC. PIL I 7{E
(Alpha) ZMA KA TT  7ILI7EIZBDOEREEZRTHIET.0 TREFEHPICRY,. &ZKIC
THERBRICRYET,

ZThZhOBRAIDSOBOEMIE. ILEKERICL > TITOIhET . ChiENDERAEDEE
BALURBARXRTHY. KCOEDREELE (RERE) TIFEVWEICTERLLEIWflELT,
(75, 8% B) =( 255, 255, 255 )IE. BETIFA<BITARYET 7. ( 255, 255, 0 )IFEEIC, (0,
255, 255 )IdK@IC, ( 255, 0, 255 )X EVFICRYETS,

| Wisl/S¥N

EERICKETNZEREL. FRICRELTHELLI UTDLIICER L, RITLTHTLES
W,

import Graphics ;
import Graphics3D ;
import GUI ;

/] T271499RT—49& 3DCG LY S5—DERK
int graphicsID = newGraphics() ;
int rendererID = newGraphics3DRenderer( 800, 600, graphicsID ) ;
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// FRNEIHEDHERK
int window!ID = newWindow( O, 0, 800, 600, " Hello 3DCG ! ");
int labellD = newGraphicsLabel( 0, O, 800, 600, graphicsID ) ;

mountComponent( labellD, windowlID );

/] ROABRECPERBDRE
setGraphics3DDefaultEventHandler( rendererID, labellD ) ;
setGraphics3DColor( rendereriD, 0, O, O, 255) ;

/] FIR%=EE
newlight(1.2,1.5,1.0,0.5), rendererID ) ;
newAmbientLight(0.0,0.0,0.0,0.5), rendererID ) ;

mountLight

—_ o~

mountLight

/] EEEEHETILEERNR L CEE
int axis = newAxisModel( 3.0, 3.0, 3.0) ;

mountModel( axis, rendererID ) ;

/] BERETIVEERLTERE
int sphere = newSphereModel( 3.0, 3.0, 3.0, 8,5) ;

mountModel( sphere, rendererID ) ;

/] RETIVEEGBICKRE
setModelColor( sphere, 0, 0, 255, 255);

/] P=A—3v i
bool mainLoopState = true ;
while( mainLoopState ){
sleep(30); //30 IUMEIF=LE
paintGraphics3D( rendererlD); // 3DCG %4
paintComponent(labellD); // GUI DE#iE
paintComponent( windowlD ) ; // GUI OBHEE
}
exit(); // W—7 &Rt TBETOTSLERT
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/] D14V ROZERAUCKRIFEUHINS
void onWindowClose( int id ){
mainLoopState = false ; //IL— 7%t

ZDTATZLEERTTHE BVERICEVERIBEINET,
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DR E

CCTIREBEETICR)IVOMIREZEEERWVE T HIREREICLY. T TICERLEZET IV
PRVIVOBREZERITEIENTEET CDREIE. 7o A—2a v R E MNEEFHICET S
BHEWEEREIITVWET,

B EEETILOIREE

EXET I OIRELZET BICIE, setModelSize B AFALE T,

void setModelSize (
int modellD,
float 11, float 12, ...

RADB|H modellD TlE FRETRDETIVD ID ZIRELE T H<BIE1,12,... TEET
IWOFIREFEBGTIZRIEBELETBIHIT, 12, ... OERIIIELETIILORBEICL-STE
BY ., EDREET IV EENT D new~Model BHDEDERBRDEL - Bk ZR/HEET HIZIE
MF&EE7 /)L (CylinderModel) 785, 11-12 TIEE® XY AR¥ R %13 TEIZBELET,

SRR ERETRE

BEETIVALERNTD new~Model BT EAMALTIRUMEEZFEATLIZ. LOL
setModelSize BTl BALTFRARELIBETE2ENTRETT . LUIBZEET LD
HECHEERCIEIW,

EEETIIDOAHERTTEE

setModelSize B#II. EEETIILERAOBEARHTI  R)IVEEILERLAEMBETIVIC
WL TIKERTEEEA,
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t

B R)ITVOMRK (TARER) RE

RYITVDIBEREZAZE T 5ICIE, setPolygonVector BA#AFEALET,

void setPolygonVector (
int polygoniD,
float x1, float y1, float z1,
float x2, float y2, float z2,

SHD31$ polygonID TlE . BEX[RDR)ITVD ID HIEELE T #m<BIE X1, y1, ... TIL,
R)IVDOERMEZIBELET B8 x1,y1, ... OEHIIRYIVDFEFEICE>TERY,. FD
RYTVEER TS new~Polygon FAEIDBIEICH 15, BEAZIETSEER D & RIRDEL - D%
FbHET,

B ZIEmARY T (PointModel) 725 3 DT, ( x1, y1, z1 ) THIOMIBZIEEL. R TV

BA#HFICZAFR)I VAL 9 D UAKR)I VAL 12 EOEEEAEELE T,

B 707540

ERICKET N EREL. KREICH > TERIETHELLI UATOLIICER L, ETLTH
TLIEZW,

import Graphics ;

import Graphics3D ;

import GUI ;

import Math ; // sin A& &> 7=

/] TZ57499 AT —4& 3DCG LVF5—DERK
int graphicsID = newGraphics() ;
int rendererID = newGraphics3DRenderer( 800, 600, graphicsID ) ;
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// FRNEIHEDHERK
int window!ID = newWindow( O, 0, 800, 600, " Hello 3DCG ! ");
int labellD = newGraphicsLabel( 0, O, 800, 600, graphicsID ) ;

mountComponent( labellD, windowlID );

/] ROABRECPERBDRE
setGraphics3DDefaultEventHandler( rendererID, labellD ) ;
setGraphics3DColor( rendereriD, 0, O, O, 255) ;

/] FIR%=EE
newlight(1.2,1.5,1.0,0.5), rendererID ) ;
newAmbientLight(0.0,0.0,0.0,0.5), rendererID ) ;

mountLight

—_ o~

mountLight

/] EEEEHETILEERNR L CEE
int axis = newAxisModel( 3.0, 3.0, 3.0) ;

mountModel( axis, rendererID ) ;

/] BERETIVEERLTERE
int sphere = newSphereModel( 2.0, 2.0, 2.0, 10, 8) ;

mountModel( sphere, rendererID ) ;

/] P=A—=3 0018
bool mainLoopState = true ;
intt=0:// BZl%EHIVK

while( mainLoopState ){

/] BRETINEER
setModelSize( sphere, 1.0+sin( 0.1*t), 2.0, 2.0) ;
t++;

sleep(30); //30IUMZEIF=LE
paintGraphics3D( rendererlD); // 3DCG %4
paintComponent(labellD); // GUI DBE#E
paintComponent( windowlD ) ; // GUI DB #E
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exit(); // W—TERETDETOTSLERT

/] D14V ROZERAUCKRIFEUHINS
void onWindowClose( int id ){
mainLoopState = false ; //IL— 7%t

ZDTOVSLERITIZE EVERICAV KA BEIN, 7T2A—2a v TERVYESALY
BiRVRLET,
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MRDTAIVERTE

CCTIREBEETIVPR)I VD74V EREERVET, Z71IILEREICLY . R)ITVEEY DR
IFILERBOAEHBETEENTEICARVET . CNEFIBALTETILO714Y—T7L— L
BREETIEEARETT,

B J/ERE

TAIVEREEIE AR EERT DR TV AEE Y BRIC R TVERBOHEZRY DR ME
IDDEETY,

TAIVERE L BERETIZAEMA>TEY LA ETEEOEA THERINTWAL ICHE
INFYT. INEEMICTEIET UEMREDOEETERINTLBIDICHBEINDLDICAYE
T (WbWEI74v—TJL—LHEH),

B E5IDIT(IVEE

EFIVDTAIVEEEEITIICIE, setModelFill BB#AFERLET,

void setModelFill (int modellD, bool fill )

SHDB|E modellD TIE.BENRDETILD ID #EELE T, H<BIE fill Tk, ETIL %51
MTHLETDR)IVICH L, BERFHICRY D RITHEIIEIBEELET,

B RYITVDI4IVEE

RYTVDIT1IVEREEITIICIL. setPolygonFill BBE&FEALET,

void setPolygonFill ( int polygonID, bool fill )
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S4D31# polygonID TIE. BREXMRDR)IT VD ID A#8ELFE T H<BIE fill TId. RUTV

EHRERFICEY DRI NEIN B ELET,

| Wisl/S¥N

EERIGKETIVABRBL. 7V EEEWICLT. 71— —LHEET>THAELELEI UL
TDEIITER L, EITLTHTLIEELY,

import Graphics ;
import Graphics3D ;
import GUI ;

/] 274997 —4%& 3DCG LV 5—DERK
int graphicsID = newGraphics() ;
int rendererID = newGraphics3DRenderer( 800, 600, graphicsID ) ;

// FRNEIHEDHERK
int window!ID = newWindow( O, 0, 800, 600, " Hello 3DCG ! ");
int labellD = newGraphicsLabel( 0, O, 800, 600, graphicsID ) ;

mountComponent( labellD, windowlID );

/] RVZABREPESRBDRE
setGraphics3DDefaultEventHandler( rendererID, labellD ) ;
setGraphics3DColor( rendereriD, 0, O, O, 255) ;

/] FIR%=EE
newlight(1.2,1.5,1.0,0.5), rendererID ) ;
newAmbientLight(0.0,0.0,0.0,0.5), rendererID ) ;

mountLight

—_ o~

mountLight

/] EEEEHETILEERNR L CEE
int axis = newAxisModel( 3.0, 3.0, 3.0) ;

mountModel( axis, rendererID ) ;

/] ERETILEERLTERE
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int sphere = newSphereModel( 2.0, 2.0, 2.0, 10, 8) ;

mountModel( sphere, rendererID ) ;

/] BRETILDT74IVERE & ERDIC
setModelFill( sphere, false );

YA =% S D215
bool mainLoopState = true ;

while( mainLoopState ){

sleep(30); //30 IUMEIF=LE
paintGraphics3D( rendererlD ) ; // 3DCG %iE
paintComponent(labellD); // GUI DB #E
paintComponent( windowlD ) ; // GUI DB E
}
exit(); // W—TERHETZETOTILERT

/] D14V ROZERAUCKRISFEUHINS
void onWindowClose( int id ){
mainLoopState = false ; //IL— 7%t

ZDTOYVSLERTTEHE. EVERICAVKRDN VMV —JL—ATHBEINET,
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MEDMERE

CCTIR MR DMEREARWVET . CITEIIME &I RADEFRARETITRLL DR
AT MEOEEEKLET,

B HE/IRSA—F (XFTVTILISSA—H)

-MEEHD RS

EEOMERIE MEICEOTRAFNERYET, FIRIEERBRTE. ZhDRARS [H54
FHCRZTZIRAFVIRLETEAEANCRAFT . ZOLIICRAANELRZERHIE, BREIC
FRABEDDHYETH BOKRBAZVDIEHDRFMRTLED,

- LT

—E CHDORFES>TE. FNUIIVWK OO DIEFRICHITONFET,

BIZIE TS RF VI DIREFICZET THELLD . RAERMIC—FRRBADITRATVWSE 2 IE. 76
DT SRFVIICHTY, TN BRARF RIS R S LA B2DBICA>TRATW
30IFTT, ARYMIZEAZWERD (NI SAR) 1K KRNSO FE>TSRATELHND TS AF VY
KECERFLEEDONREZITWEDITTY, ISIC HICH L TER/NICHZEB D 1, A EKH
THELINAZEDIRODEREZTHYZATELLTWSDIFTY,

DI HDRFICERRABREDHIFEELFT.3DCC Tl IOV B REDREFD/NTY
AHBIEETC MEERELET CONSVREZABTE/NTA—IDELME/INT A4
(RTUTIVINTG A=) ERUFET,

B HBURF/5X—% ( Diffuse )

AR I /NTA—H1E KD ILRICEH Y ZDERFRLRAREA
LIRS TIEAVERET NS A—ITT . HlZ 205, K
KA H O TWBIZERIC. ZOBHZVEICSITZHRDORFNOES
WaAETHRLTY,

BRGNS A=D1 L ARRED IS ISR B RRICAIHEL
FT P TIEIREIDIIBETZERWVWTLLD HICREMRET
[ENIDITHZAET,

“ETFIICHLTERETS
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ETFTIISH L THLBIUR BT /N S A—4 %58 EJ BICIE. setModelDiffuse B = FREALE T,

void setModelDiffuse ( int modellD, float ref)

BB modellD IZIE. SBETRDETILD ID HIEE LT T i< BIE ref 11T HEBUR ST D
XA 0.0~1.0 DEIETIEELZET,

-RYIUNITHLTRETS
RYIVNITH L THREUR /X5 XA—49 55X E$ 5 ICIE. setPolygonDiffuse BA#AFERALET,

void setPolygonDiffuse ( int polygonlID, float ref)

SAD3IE polygonID ICIE BBEX[RDR)ITVD ID HIEELE T, < BIE ref ICIE, HEBUR
D I% 0.0~1.0 DFEETIEELET,

B O &t/ 35 X—4% ( Diffractive )

HERUR S /R A—2IE, DA THEDE[FTRHEIN, IFEAFZTEYICES VR
BIN\TA—ITT . CONRI|MBENE, FHEBISENSRORED LI IAEDERL TR
BRESBEICAR>TLEVWET,

ZDNRFGA=BIE B THROBREARFFNSA—FSERALLIAFENAELET, LHLIREN
REEIFERY BIFRFATENBEABEOAEISEL T ST —avyTRLINET,

“EFINCKRHLTERETS
EFICH L CEIIFR ST/ 85 X —9 %% E T 511, setModelDiffractive BA#AMRLET,

void setModelDiffractive ( int modellD, float ref)

SEHDEIE modellD IZIE BRETRDETILD ID AIBELE T, <& ref ICI1. BT R ST D
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3% 0.0~1.0 DEETEELET,

RYIVICHLTERETS
RYTVICH LRI R /NS XA—9%E&E T 5ICId. setPolygonDiffractive BIE&ERALE
ED

void setPolygonDiffractive ( int polygonlID, float ref)

DB polygonID ICIE, FRENRDORYITVD ID #I8ELE T, #:<BIE ref ICI3, B R
DB I% 0.0~1.0 DEETEELET,

B BB RE/Y5X—%( Ambient )

BEXARFNATA—SE LEORBE»S—HRICRA TS
DHDIRAERES 2/X5A—9 T IREDS I ILEICH
DO TEELTLKBEDLEIFTIEHYELE A ZTHEDER
ERDARARATHSHEL I, ZTORBEENICILF%E
BoTHEFAELET RENLEEF. IOV ABEISDN
DE=ZELIET,

ZDNSA=HE, T TICH/ BT RS /NFA—4EREL
LORFEVNAELES, LA L. BT R§F&IEHDICRRY, BB
SLAICAEREEN S DYEE A Mo TR DIEIT—H
BB LKEIITRYET,

“EFIICRLTERETS
ETIICH L TRIBENSR I /ST A= EZRET BIIL, setModelAmbient B#AFERALET,

void setModelAmbient ( int modellD, float ref)

SADB|E modellD ICIE EEENRDETILD ID AIEELE T, #i< B ref IC1E. BB YR &t
DiEX% 0.0~1.0 DEHETIEELET,
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SRYIVICHLTERETS
RYTVICH L TRIBENARF/NTA—I %R TET I, setPolygonDiffractive BIEEFEAL
7.

void setPolygonAmbient (int polygonlID, float ref)

SHD31$ polygonID ICIF FREXTRDR)ITVD ID #IEELE T, Fe<BIE ref ICI%, BIEN
Rt D% 0.0~1.0 DEFETIEELET,

B Sm&RH/54—4 ( Specular )

/
o‘x ~

RER S/ ATA—=F13 HRDOILEANFT T CAN > TEAN, IKRRETHAINTIC,
ZOFFHEERNITDIEAWVWERETH/ISA—-FTT,

BIZIETZRAFvIEDDZDBLIEMEICEVWT RN BLHBYILERT (N1F148) &,
COFEEMRIICEZEDTY,

ZDINSGA=ZICEY  IIERREDBELSNIZRITITHENTEET,

-

“EFIVICRLTERETS
EFIVICH L CERRET /NS A—95ERET ICIE, setModelSpecular B AFERLE T,

void setModelSpecular ( int modellD, float ref, float angle )

SADB|E modellD IZIZ EEENRDETILD ID AIEELE T #m< B ref ICIT BT R ST D
MI% 0.0~1.0 DEHETHEELET . REDEIH angle ITIZ. N1ZAMNDIEAYAE%A 0.0~1.5
FTOHAATEELTT,
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SRYIVICHLTERETS
RYIVICH L TERR S /NTA—9 % E TSI, setPolygonSpecular B#ZFERLE
ED

void setPolygonSpecular (int polygonlD, float ref, float angle )

DB polygonID ICIE, FRENRDORYITVD ID #I8ELE T, 5 <BIE ref ICIZ. SEEKR
FDiEI% 0.0~1.0 DEETI/ELEX T . xEDEI angle ITIE. NIFAMDEDY A% 0.0~
1.5 XFCOEHMBETEELFT,

B BHY¥/85X—%( Emissive )

BEN/NATA—IE —RICENTIEEVWERETH/I5X—4TT,
RAFDOWRIBBERARFNEIFIFRLCTTN, IE0RENHREDIEEICEHEINIE A

“EFIICRLTERETS
EFICHLTEEN/NSA—YERTET BICIE, setModelEmissive B AFALET,

void setModelEmissive ( int modellD, float ref)

SADB|E modellD IZIE EEENRDETILD ID AIEELE T, fn< B ref IC13. B IO
% 0.0~1.0 DEBHETIEELET,

RYUTVICHLTERETS
RYTUICH L TEREHN/NSA—YERET BICIE. setPolygonEmissive B AFERLE T,

void setPolygonEmissive ( int polygonlD, float ref)

4D polygonID IIE BREXTRDR)TVD ID #IBELE T, Hi<BIEK ref IZIX. BHEN
D&% 0.0~1.0 DEFHETIEELET.
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B=E EREHR

COETIH EEREFHRLTIRTOERICEITADIFY. 7PIYavsi—LADI O REER
HAST—U5RRLIYTDHOD, [BEEZHRITDVWTIRWET,
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BERR %R

ZITIH. BIEDHZ 3D RI\AERD LTRNMERVWERTHS, [BEZERIICOWTHEERLET,
[EERIEEIEVNICERENRAA—VTHLIELZNE LN EFH A D VCSSL
Graphics3D TIFEERZBRMAN DEEICRADLIICTRINTWET . EFRNARFARE
FRICERTZEL T I TIRERRZOED DR, FF R ASICOWTHRHRLET,

B EEXREE
-EEEREMBRIM

INET IHOBEPR)IVOIERMABIEERE ICEVWTC. EZEERHPD—RDAEBEEEET
DI (XY, Z)D 3 D2DHEDHEFE>TEE L, COLIBREBEDHEMEBE R ML EIFE
VFET.3 DDEEIEETNTN X KDY BD.Z KD EFUET,

RRFICLBRIMVEGT TR ZEERROMABEEETEIDINIEIRTHTT . EVWIDE ALENRY
ML, TR IEVWHOEELHO>TIILHTERERF OHNSTT,

BIZIERIBARIML( 1,2, 3 )DELTRTMEIE. FADFY( 0,0,0 ) ICHBTRAEL S,
XEAEA 1HBEL.Y #EARAN 2 BEIL.ZTLTZE#ARAN 3 BHLIMETT. ZDLIIC,
EERDABEIEETBICIEAMBRIMNLD XY, Z BRODMIC EEELTIREREDAE] &
(XY, ZEDHEIDBEICRVET . IND 2 DOREERA2FEOHT, [BEERIETVET,

3 X
2
ME~RT ML
= .( 11 [ 3 )
(0,0,0)
Z %
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RIBRIMVOBEDSEERICEK>TRERS

ERPOHEMEZIBELRTUENRT MU BERRIEDDE RS DEBEDYET,

BlELT. HEEFERDSRTABNRIML( 1, 2, 3 )PMELRTAEZEATHELLDC
DA BEZRDERZRHDORDEZFDAENTMNUIE, FTRDEIIZ(0, 5, 3)&RahELhEE
Ao

A DOEER
X
/ X
A, 2, 3) .
Z

CDEIBF—BNRIZERIT 2 DHYET . E—IC BEIEROMENEVET, DFY
mHEICEST (0,0,0) NMELRTMABENI TICERDIDTI . ZLTEIILEED XY, Z &
ARV TWSABREERYEFT IS ARICERDABISELCTHoLELTE BRI MNLD
XY, Z B IE 2 BABEICA>TLEVET,

B TR EEHT LA

BRI, LR ZEICEI D L WG BICERLET,

BIZIE. FTEYLEEREARL IAEZZOEERD (1,2, 3) IKERELEYI.IDIL
FREFMLEWGE BIRRDOIFIZENLIT, T5& BERERICERBEINAILFE—HEICEL
TRATI . RERSERRIBCE. ZOERREEEICLL (1,2,3) DRIBAEEKH,
5TY,
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Y Y

X X
& —@ RR o
(1,2, 3) (1.2,3)
p

z

BRRIC, LA ZEEI WG A BRR OIS T T THEEFRRDX,Y,Z ZHDALE
BRAEELEINS. (1,2,3 ) ORIIBAEEEL FERELTILAL—HICEELET,

BERR Rz 0 En

INODIREIL. BRI IEEENTICH>T [ KD BIEREZSERIZRDYIC,
NEBOEE (=EEXR)EEMILE | EWIETY,

BEEREENITICIEDMBETHSE( 1, 2, 3 )DRDFDEDAEERZTEH. BEIPO
BRIFARE T, ERICCNETICAWTE moveModel / movePolygon B8#%. rotModel /
rotPolygon BA#UL. RERTEZED LI BRLIEBAITOTVET,

LML EBDET N E—RICEIN LAWSEEREIIZ BERRZENTIEINENCEEIC
WIBETZFET AL TEHE | ZED LIEWBEICE. ENEBKT 291V ETILPRTAE
FIVBEFETINAAEE—DFTOEANITDIFETHEE T T THYREEREARL. B
HEOHMELTEIUBBEBL TP NIE, HEIFEERE G EENEITTEAET,

B ERROEH
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BERRICIZ. KRBILTEAT D 3 DOEELIHYFT,
‘Ea—EIRR /| R -VERR

Eai—EERE AAVIVOBEISRYMWEH TERET S SFAEERTT, —K&ICIE. |
HEHFRAICX#H BELAREICY#H BEFAARICZEH IWMONEYT (BEERICZ #HZi5E
DEFELET) . ID REEBEENLTE. COAIEEICEDYEEA,

DFY E1—EERRO X-Y FEE/AYIVOBEEIC—HRLTEY, W AIREHREREHR
ERCEEREEADTLEI F.3D REZEORKR (Ea— AXZ) ISRYMWEERE
EOELTEET Ea—EERII NMASEEREFIENZELHYET,

NYIAVEEICHBEINS 3D AVE1—87 5719 ABUKIE. 3D (RIBZEEHFR DL TDIL
K% E1—FEZERDX-Y E@mIC, (BEREM T/ LET)BREFLIZEDESAFT. 2O BFFIH
T2 RFTICRS= XY FEDE%, AV —VEEREEIELHYFET,

Ea—E&EE

Tk
. 2
X
S A7) —EER
(IR )

-J—LREEER

Ea—FEERICMAT E)— O REERIEELET . TNAT—ILREZERTY, 7—
JWREZERIE Ea—FZREIC T BRFEBINTOWET (M. 7—IVNEZR EICE 21—
BRHIEEINTWSERZGEEHYETH . BELBOERNELRSLIFTT LB LEELE
HYFEHA),

ZLC A ETNVIEGERE . Ea—FEERTIERKT—IVREZER LICERBINE T, 2D LDIIC
T—IVREERENTIET. RAREEETIEOUEBENT—ILNEZEREFAN T LT TE
FERBICHEICRVET,

MAT.3D REEBLICBVWTHRAICEAINABAWENHN R EZNERZTEZELVDIFRE
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HYUET FIZIL3D Y a—FTAVv I 5 —LiE LRREEICBWTERIOES T 2WIE 52 B
HLARITNIERSHBEWSSRIGERE EICEAE IN /BN EIZEREEES L TUEAE
BFZDRFFELVWENILHYET , CDLIRIGEIC. T—ILREZERIFEBWEREE L THEE
9,

-O—HIVEER

ITCE1—FEERTET—INEEZERTEREWN. 7O/ BHLZARTERT 2 EZERIL.
—RICO—DIVEEREFENET . O—NWIIVEERIESHATIEEVNDOT, 7OT7SIHBRBREIC
ISCTHELRHALIES L. AELET,

BIZIE T 8<E | 2RBLAEVWRS ETHRCVILAEDEINAWILEFIET—ILREZER E
ICERRBL. EEP/NR - RITHEAEDEIKIAICIEO—NDIVEEZEREZNZTNICARL T ZO L
ICEBLET,

O—hEER

e X

I FEEZR
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BARRDEKEERE

ZITIR ERRODEMEREICOVWTRVWET,

B ERRDENK
- — RS ERR (O—hIVEERRR)

— B EERE R (O—HIVEERER) 4 KT B ICIE, newCoordinate B AFERLE T,

int newCoordinate ()

COBRBIIEZEREEMR L. TOEZERICEED ID #E|YIR>TGRLET,
- BBIAREER (7—ILREBER, E1—EBIER)
J—IILREERPE 1 —EERBEDRFILREZERIE LYY S—RITEIFMICERIN.,

REINTVWET, INSDEZZRIZEPIZY ID HAEYIRSN THY. getWorldCoordinate B>
getViewCoordinate B3 TZ®D ID Z#E1S T 2ENTZET,

int getWorldCoordinate ( int rendererlD ) ;

int getViewCoordinate ( int rendererID ) ;

31 rendererlD 21 LYY S5—D ID 8 ELE T BN 20HYETH . LOREEKIZT—ILR
BEEZD ID &, FTOREMIIE1—FEEZEZRD ID #&RLET,

B EiRROEE

BERRIE DOERRO EICRELTERLEY . CORELE LD ERRERERRETT
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95
BERRIIAEE TS EREN TR TI D BRROBR L/ E>TKEBTE1—ERERE
7=V REERFTE > TV RITNIERYEEA,

BERERAMDERZZD EICEE T 3ICIE,. mountCoordinate B EFRALET HFICT—IL
RERERO LICEREBETZIEAICIE. LTOLIICBIHMAEERELET,

int mountCoordinate ( int childID, int rendererID ) ;

B1% childID ITi&, 7—)LREEAZER EICELB L2 WERZE R (FEZR) D ID 23 5ELE T, K5
# rendererID IZIE. L% 5—D ID B ELZE T,

BEAZERAE, T—ILRUADERRICRBE YT IIE. 55— D28 A BN, BB L EESR (HE
BER)DID #BELET,

int mountCoordinate ( int childID, int rendererlD, int parentID ) ;

518 childID ICECE L7 W EERE SR (FEEFZER) D ID %, parentID ICBEC B D EEE SR GREEER)
D ID #EELET, 2FY childID DEZER %, parentlD DEZEZRD LICRELEFT . EARD
8% rendererID ICIE. L S5—D ID #1EELE T,

728, VCSSL3.0 UeTDt#HA Tk, BLiEICId addCoordinate BI# AR L TWE L, LA L.
add~EWVWSEAHEZELTUIBIHDIEFARELEBEWDIERICEKY. VCSSL3.1T LUIETIE. B
$ &% LEL D mountCoordinate ICE A 72D A BININFE L7, DFY addCoordinate BI#&
mountCoordinate B$&, BN ERZEZFTELEA—DEDTY,

| Bwisl/S N
ERICO—AIVEBEREER L. TV REEZRD EICRBLTHELLY KRILPTLTS

OIS O—HIVEBERRZRIIZ/NIDODEREET LA, T—ILREZRRICIEKIOHDEEESHET L
HZEREBELEFT UTDLIICEE R L, BITLTHTLEI,
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import Graphics ;
import Graphics3D ;
import GUI ;

/] 274997 —4%& 3DCG LY S5—DERK
int graphicsID = newGraphics() ;
int rendererID = newGraphics3DRenderer( 800, 600, graphicsID ) ;

// FRNEIHEDHERK
int window!ID = newWindow( O, 0, 800, 600, " Hello 3DCG ! ");
int labellD = newGraphicsLabel( 0, O, 800, 600, graphicsID ) ;

mountComponent( labellD, windowlID );

/] IVZABREPESRBDRE
setGraphics3DDefaultEventHandler( rendererID, labellD ) ;
setGraphics3DColor( rendererID, 0, 0, O, 255) ;

/] FIR%=EE
newlight(1.2,1.5,1.0,0.5), rendererID ) ;
newAmbientLight(0.0,0.0,0.0,0.5), rendererID ) ;

mountLight

—_ o~

mountLight

/] B—HIVEERRREHERK

int coord = newCoordinate() ;

// O—HIVEERET—ILNEZERICEE

mountCoordinate( coord, rendererID ) ;

// O—HIVEZEXR EICEZHET L= E
int axis1 = newAxisModel( 1.5, 1.5, 1.5

)
mountModel( axis1, rendererlD, coord ) ;

1

/] T—IVREEER EICEEEHET VAR E
int axis2 = newAxisModel( 3.0, 3.0, 3.0) ;
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mountModel( axis2, rendererID ) ;

/] P=AX—a> 038

bool mainLoopState = true ;

while( mainLoopState ){
sleep(30); //30IUMEIFH=LL
paintGraphics3D( rendererID); // 3DCG %3
paintComponent(labellD); // GUI DE#E
paintComponent( windowlD ) ; // GUI DB #E

}

exit(); // W—TERHTZETOTILERT

/] D14V ROERAUCKERIFEUHINS
void onWindowClose( int id ){
mainLoopState = false ; //IL— 7%t

ZDTOVSLERITTRE EVEEICEZHMETILARRINE T, BEZSHET ILIEAIVE
DENIVWEDHELR>TEY, KEVWEDHT—ILREZRZO EIC /NIWEDHIO—HIL ERZ
ROLICEEBINTWET,
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BER R DIZED

CITRERRDOBENCOWTIRWIT . CITROB B HERROBER#HZEEE L
HDTY, B FDERMEEEE LLBENL RO ERRDHITITRVEY,

B ERROBE

R D EN % 1T ICIE. moveCoordinate B AFRALE T,

int moveCoordinate (
int coordinatelD,
float dx, float dy, float dz

=AIDE|# coordinatelD Tld B ERNRDEZERD ID #IBELE T, H< 515X dx. dy. dz T,

ETNENX Y. Z ARDFETRERMEEELZY.

B 707540

ERICO—HIVEERET—ILREEZRD EICERBL. BEIIETAHAFELLI . KAILPILTS
DI O—HIVERRRICIENIODEESHET LA, 7T—ILREERICIEAIOHD EESHET

INaBELET,
BREBORTIEHIHTEDEVWED YL TLTSH, O—HIVEERSE Z 85 EICHPICOER
IFTHORBEITET,

LUITFDEIICEE R L, RITLTH T,

import Graphics ;
import Graphics3D ;
import GUI ;
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/] 274997 —4%& 3DCG LV S—DERK
int graphicsID = newGraphics() ;
int rendererID = newGraphics3DRenderer( 800, 600, graphicsID ) ;

// FTRNEIHEDHERK
int window!ID = newWindow( O, 0, 800, 600, " Hello 3DCG ! ");
int labellD = newGraphicsLabel( 0, O, 800, 600, graphicsID ) ;

mountComponent( labellD, windowlID );

/] RVZABREPESBDRTE
setGraphics3DDefaultEventHandler( rendererID, labellD ) ;
setGraphics3DColor( rendereriD, 0, O, O, 255) ;

/] FIR%=EE
newlight(1.2,1.5,1.0,0.5), rendererID ) ;
newAmbientLight(0.0,0.0,0.0,0.5), rendererID ) ;

mountLight

—_ o~

mountLight

/] B—HIVEERRRE K

int coord = newCoordinate() ;

// O—HIVEERET—ILNEZERICEE

mountCoordinate( coord, rendererID ) ;

/] B—HIVEERR% Z #FHYICEE
rotZCoordinate( coord, 0.3 );

// B—HIVEERETZE
moveCoordinate( coord, 1.0, 0.0, 0.0) ;

// O—HIVEZEXR EICEZHET L= E
int axis1 = newAxisModel( 1.5, 1.5, 1.5

)
mountModel( axis1, rendererlD, coord ) ;

1

/] T—IVREEER EICEEEHET VAR E
int axis2 = newAxisModel( 3.0, 3.0, 3.0) ;
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mountModel( axis2, rendererID ) ;

/] P=AX—a> 038

bool mainLoopState = true ;

while( mainLoopState ){
sleep(30); //30IUMEIFH=LL
paintGraphics3D( rendererID); // 3DCG %3
paintComponent(labellD); // GUI DE#E
paintComponent( windowlD ) ; // GUI DB #E

}

exit(); // W—TERHTZETOTILERT

/] D14V ROERAUCKERIFEUHINS
void onWindowClose( int id ){
mainLoopState = false ; //IL— 7%t

IDTOVSLERTTHE BVEMEICEZHET LARRINET BEHETILIEREVE
DHT—IVLREZERD LIS /NIVWEDHAO—HIVEZERO EICEBINTUWET,

A—AIEERE REERTHEO— NIV EZEROEZFE#NMS R T, (1.0, 0.0, 0.0)21F#
LM BICRTINET,
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BERFRDBIT

ZITIRERRDSHITICOVWTIRWE S ZITED [HTIERIBEIDO—BTIT N HERR
DEERMZEEE LIOBE OB TIIES BEDERMEEEE LB DEEZTKRLIT,

B ERROBST

BEEE R A 1T X B1C1E. walkCoordinate F# A ERALE T,

int walkCoordinate (
int coordinatelD,
float dx, float dy, float dz

=AIDE|# coordinatelD Tld B ERNRDEZERD ID #IBELE T, H< 515X dx. dy. dz T,
TNENX Y. Z ARADETHRHERAIEELET,

B 707540

KRICO—HIVERZERET—IILREZERD LICEEBL. HITIETHELLI RKBILPILTS
FeHIC, O—HIVEZERITIGNIO DEZEET )L, 7—ILREZRITIEKED D EESHET
IWEBBLET, o HITEBEDEVNVELNYPL T B0, O—HILEAZER% Z 805 [FICH
ICEERIE THOSHITITET U TDELIICE ML, EITLTHATLIEIN,

import Graphics ;
import Graphics3D ;
import GUI ;

/] 57499 AT—48& 3DCG LYF5—DERK
int graphicsID = newGraphics() ;
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int rendererID = newGraphics3DRenderer( 800, 600, graphicsID ) ;

// FTRNEIHEDHERK
int window!ID = newWindow( O, 0, 800, 600, " Hello 3DCG ! ");
int labellD = newGraphicsLabel( 0, O, 800, 600, graphicsID ) ;

mountComponent( labellD, windowlID );

/] RVZABREPESBDRTE
setGraphics3DDefaultEventHandler( rendererID, labellD ) ;
setGraphics3DColor( rendereriD, 0, 0, O, 255) ;

/] FIR%=EE
newlight(1.2,1.5,1.0,0.5), rendererID ) ;
newAmbientLight(0.0,0.0,0.0,0.5), rendererID ) ;

mountLight

—_ o~

mountLight

/] B—HIVEERRRE K

int coord = newCoordinate() ;

// O—HIVEERET—ILNEZERICEE

mountCoordinate( coord, rendererID ) ;

/] B—HIVEEZRR% Z #FHYICEE
rotZCoordinate( coord, 0.3 );

// O—AIEEREHTIES
walkCoordinate( coord, 1.0, 0.0, 0.0) ;

// O—HIVEZEXR EICEZHET L= E
int axis1 = newAxisModel( 1.5, 1.5, 1.5

)
mountModel( axis1, rendererlD, coord ) ;

1

/] T—IVREERER EICEEEHET VAR E
int axis2 = newAxisModel( 3.0, 3.0, 3.0) ;

mountModel( axis2, rendererID ) ;
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YA =% S D215

bool mainLoopState = true ;

while( mainLoopState ){
sleep(30); //30 IUMEIF=LE
paintGraphics3D( rendererlD); // 3DCG %3
paintComponent(labellD); // GUI DBE#E
paintComponent( windowlD ) ; // GUI DB #E

}

exit(); // W—TERHTZETOTILERT

/] D14V ROZERAUCKERIFEUHINS
void onWindowClose( int id ){
mainLoopState = false ; //IL— 7%t

ZDTOVSLERITTRE EVEEICEZHMETILARRINE T, BEZ#HET ILIEAIVE
DO T—ILREEZD EIC /NIWEDHAO—HIIVEEZRD LICEBEINTWET,

A—HIVEERIE. BB DOEZEANSRET.( 1.0, 0.0, 0.0 )EFBELALMABICRKRRINE
ER
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BERR R OD [ 5 {31 1 ) ]

INFETHRS TEERROBECHTIE RAEDEFRROABZEEICEBIMBICKEITS
FETLIL LALIGEICE TR BIRR DR RABZEZENICHELcWGEEHYTT. 2
Tl ZDEIRERRDAEFEICDOVWTHRWET,

B ERERORRALE G
{RERAIEDEE

EERDR S EEEFEMNICIEE T 5ICIE, setCoordinateOrigin B#AFRLET,

int setCoordinateOrigin (
int coordinatelD,

float x, float y, float z

=ADEIE coordinatelD Tl FREFRNRDEZRD ID #BELF T Hi<BIH x.y.z TIE. %
NENERBRLBD X.Y.Z FADOKD AIEELE T,

{RRAUBOREF

EZZRDESAME%ZIB T 3IC1E. getCoordinateOriginX ., getCoordinateOriginY .
getCoordinateOriginZ B AFERALE Y,

int setCoordinateOriginX ( int coordinatelD )
int setCoordinateOriginY ( int coordinatelD )

int setCoordinateOriginZ ( int coordinatelD )

3DDEMAHYETA. ZTNETNESMEBED X.Y.Z K9 %EIRLET, BIE coordinatelD (ZI&.
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B RODEZERD ID 2HEELEY,

| Wisl/S¥N

EERICO—NIVEERET—ILREZROLICEREL. RRABDIEEICL>TFZA—aY
BICBIIETHELLE) KRILPTLTREHIC. O—HIVEERICITNID D EZESHET )L A,
D—ILREERICIEKEIODEEHET IILATBELET,

import Graphics ;

import Graphics3D ;

import GUI ;

import Math ; // sin ¥ ERAY 57

/] 274997 —4%& 3DCG LV 5—DERK
int graphicsID = newGraphics() ;
int rendererID = newGraphics3DRenderer( 800, 600, graphicsID ) ;

// FTRNEIHEDHERK
int window!ID = newWindow( O, 0, 800, 600, " Hello 3DCG ! ");
int labellD = newGraphicsLabel( 0, O, 800, 600, graphicsID ) ;

mountComponent( labellD, windowlID );

/] ROABRECPERBDRE
setGraphics3DDefaultEventHandler( rendererID, labellD ) ;
setGraphics3DColor( rendereriD, 0, O, O, 255) ;

/] FIR%=EE
newlight(1.2,1.5,1.0,0.5), rendererID ) ;
newAmbientLight(0.0,0.0,0.0,0.5), rendererID ) ;

mountLight

—_ o~

mountLight

/] B—HIVEERRRE K

int coord = newCoordinate() ;
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// O—HIVEEZRET—ILNEZERICEE

mountCoordinate( coord, rendererID ) ;

/] O—HIVEREZR EICEESMET L AR E
int axis1 = newAxisModel( 1.5, 1.5, 1.5

)
mountModel( axis1, rendererlD, coord ) ;

1

/] T—ILREERER EICEEEHET VAR E
int axis2 = newAxisModel( 3.0, 3.0, 3.0) ;

mountModel( axis2, rendererID ) ;

/] P=A—=3 0018
bool mainLoopState = true ;
intt=0;

while( mainLoopState ){
t++;

/] BRRAEBIRET)Y—Y1thigRH)
setCoordinateOrigin( coord, sin(0.1*t), sin(0.5*t), 0.0 ) ;

sleep(30); //30 IUMEIF=LE
paintGraphics3D( rendererlD ) ; // 3DCG %4
paintComponent(labellD); // GUI DBE#E
paintComponent( windowlD ) ; // GUI DB #E

}
exit(); // W—T&HTBETOTSLERT

/] D14V ROERAUKERIFEUHINS
void onWindowClose( int id ){
mainLoopState = false ; //IL— 7%t
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ZDTOVSLERITTRE EVEEICEZEHMETETILARRIINE T, BEZSHET ILIEAIVE
DORT—ILREEZDEIC /NIWEDHAO—HIVEEZRD LICEREINTWET,
O—AIVEZERIE, VY —Y 1R A SRS BHIOEFLE T,
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2y Bk

T EERDOOEARVE T, TR OERIE, REEROEE#AREELZEDT
T BEDEEMAEEAES L-OERICDWTIE RO TEEROEER TIRWET,
B EEXRODOER
y:3: 1 EZeDINIEL IR

HEEZROEZ#EFTHLY OEE % 1T DI IE . rotXCoordinate . rotYCoordinate .
rotZCoordinate, B AFRALET.,

void rotXCoordinate ( int coordID, float angle )
void rotYCoordinate ( int coordID, float angle )

void rotZCoordinate ( int coordID, float angle )

SDDOEMAHYETA. TNTN X Y. Z ARDEERERVET,

HADEBIE coordID Tl FRENRDEIZERD ID #IEELF T, fi<Bl# angle TIZ. EZEH
YOREAEAEELET. DEAER. EIZEHOBIICAR I EEDIAILEELET. £k,
AEDQBAMICIESY TV EFERLET,

-ERARNRIMLEDY DEIER

Cl#xEh %, HERZRHIS RIEEEDOABNRYMNLET BICIE. rotCoordinate B AEFALE
ER

void rotCoordinate (
int coordID,
float angle,

float vx, float vy, float vz
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HADEBIE coordID Tl FRENRDEZERD ID #IEELF T, fi<Bl# angle TIZ. EZEH
YDEEAEAEIEELET, KD vx. vy, vz Tl BIEREHD RNV D A ELE T,

ClisAE, EEHORIICERZEDIAIEZEELET I AEDORAMICEZIITY
EERALET,

-ERDORREFEERF ORI ML EDYDEIER

ClErdf %, HEZERIS RI-AERDRR - ABEERFDONRINMNLETSITIE roCoordinate BI%K
DB AEEPLTERLES,

void rotCoordinate (
int coordID,
float angle,
float vx, float vy, float vz,

float px, float py, float pz

=AIDB|E coordID TIE FRENRDEZRD ID #ELE T RDEIEL angle TlE, 84
HYDLOELAEEIEELE Y. H<BI vx. vy, vz T, BEREHD A RABR S EIBEELE T, ZRYDE|
# px. py. pz Tl EECED R AR O EIEELE T,

ClicAEE, EEHORIICERVEZEDIRAIZEELET I ABEDORAMICFZIITY
EERALET,

B 707540

ERICO—HIVEEZERET—IVRERZRD LICRREL. 45 = n/45V7VRFEEIET
HELED XBILPTLTEHIC. O—DIVERERICITN IO DEZRHET L&, 7— I REE
RIWEKREDDEZEHET N ERBLET . /2 R TROBEEDEVEDHNUPTT B0,
RAICO—AIVEZERE X ARICDLEBFHIETHLEERITET LA TFTDLIICE®L, ETL
THTLIEEL,
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import Graphics ;

import Graphics3D ;

import GUI ;

import Math ; // FIEZE (PI) DEZES /=&

/] 274997 —4%& 3DCG LY S5—DERK
int graphicsID = newGraphics() ;
int rendererID = newGraphics3DRenderer( 800, 600, graphicsID ) ;

// FRNEIHEDHERK
int window!ID = newWindow( O, 0, 800, 600, " Hello 3DCG ! ");
int labellD = newGraphicsLabel( 0, O, 800, 600, graphicsID ) ;

mountComponent( labellD, windowlID );

/] IVZABREPESRBDRE
setGraphics3DDefaultEventHandler( rendererID, labellD ) ;
setGraphics3DColor( rendererID, 0, 0, O, 255) ;

/] FIR%=EE
newlight(1.2,1.5,1.0,0.5), rendererID ) ;
newAmbientLight(0.0,0.0,0.0,0.5), rendererID ) ;

mountLight

—_ o~

mountLight

/] B—HIVEERRREHERK

int coord = newCoordinate() ;

// O—HIVEERET—ILNEZERICEE

mountCoordinate( coord, rendererID ) ;

/] B—HIVEZERE X SiARANBEHIES
moveCoordinate( coord, 1.0, 0.0, 0.0) ;

/] B—HIVERZER % Z BiEHYIC 45 EOE
rotZCoordinate( coord, Pl1/4.0);
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/] B—HIVEEAER EICEE#MET LA E
int axis1 = newAxisModel( 1.5, 1.5, 1.5

)
mountModel( axis1, rendererlD, coord ) ;

1

/] T—ILREERER EICEEEHET VAR E
int axis2 = newAxisModel( 3.0, 3.0, 3.0) ;

mountModel( axis2, rendererID ) ;

/] P=A—3v i

bool mainLoopState = true ;

while( mainLoopState ){
sleep(30); //30 IUMEIFH=LE
paintGraphics3D( rendererlD ) ; // 3DCG %4
paintComponent(labellD); // GUI DB #E
paintComponent( windowlD ) ; // GUI DB #E

}

exit(); // W—7 &Rt T2ET OIS LERT

/] D14V ROERAUCKRIFEUHINS
void onWindowClose( int id ){
mainLoopState = false ; //IL— 7%t
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IDTATZLERITTHE. RAVEMICEEZHET VARIINET BEHETILIEREVE
DHT—IVREZERD EIC/NIVWEDHAO—NIVEZERO EICEBEINTUWET,

A—HIVEZERIE BEERO X #OARBAN 1.0 ZFBEILTHS REEZERO Z#FHYIC
45 EZIFEERLRRBERS>TVWET,
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BEiRFRDEES

IITH ERROBEERVET, I TRIBEE . BEOEFEMERES LLBEOE
EBHRLET,
B ERROBER
- EREEHY D EEE

BHEODEEZ#HhEbHLY D HE%EITDICIE. spinXCoordinate . spinYCoordinate .
spinZCoordinate, B &R LE T,

void spinXCoordinate ( int coordID, float angle )
void spinYCoordinate ( int coordID, float angle )

void spinZCoordinate ( int coordID, float angle )

SDDOEMAHYETA. TNTN X Y. Z ARDEERERVET,

HADEBIE coordID Tl FRENRDEIZERD ID #IEELF T, fi<Bl# angle TIZ. EZEH
YOERAEEIEELET,

ClicAEE, EEHORIICERVEZEDIRAIZEELET I ABEDORAMICFZIITY
EERALET,

-EBRAENRIMLEDYDBER

Bisha, BSOS RIAEBEDAHBANRYMLET BITIE, spinCoordinate BA#AFEALE T,

void spinCoordinate (
int coordID,
float angle,

float vx, float vy, float vz
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HADEBIE coordID Tl FRENRDEZERD ID #IEELF T, fi<Bl# angle TIZ. EZEH
YDEEAEAEIEELET, KD vx. vy, vz Tl BIEREHD RNV D A ELE T,

ClisAE, EEHORIICERZEDIAIEZEELET I AEDORAMICEZIITY
EERALET,

-ERDORREFEERF ORI ML EDYDEIER

Hixda, BEHIOREFERDES - AAEFEDONIMNLETBICIE. roCoordinate BIEDE|
MAEEPLTHEARALET,

void spinCoordinate (
int coordID,
float angle,
float vx, float vy, float vz,

float px, float py, float pz

=AIDB|E coordID TIE FRENRDEZRD ID #ELE T RDEIEL angle TlE, 84
HYDLOELAEEIEELE Y. H<BI vx. vy, vz T, BEREHD A RABR S EIBEELE T, ZRYDE|
# px. py. pz Tl EECED R AR O EIEELE T,

ClicAEE, EEHORIICERVEZEDIRAIZEELET I ABEDORAMICFZIITY
EERALET,

B 707540

ERICO—HIVEZERET—IVRERRO LICRREL.45E = n/45V7VRITEEGIET
HELED XBILPTLTEHIC. O—DIVERERICITN IO DEZRHET L&, 7— I REE
RICIEKEDDEZEMET IV EREBELET /. BErEMOEREDEWVEDHNYPTLLT RO &
MIO—HIVEERE X ARICOLBEIETHSBERIEFT UTOLIICEE L, E1TLT
AHTLIZE,
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import Graphics ;

import Graphics3D ;

import GUI ;

import Math ; // FIEZE (PI) DEZES /=&

/] 274997 —4%& 3DCG LY S5—DERK
int graphicsID = newGraphics() ;
int rendererID = newGraphics3DRenderer( 800, 600, graphicsID ) ;

// FRNEIHEDHERK
int window!ID = newWindow( O, 0, 800, 600, " Hello 3DCG ! ");
int labellD = newGraphicsLabel( 0, O, 800, 600, graphicsID ) ;

mountComponent( labellD, windowlID );

/] IVZABREPESRBDRE
setGraphics3DDefaultEventHandler( rendererID, labellD ) ;
setGraphics3DColor( rendererID, 0, 0, O, 255) ;

/] FIR%=EE
newlight(1.2,1.5,1.0,0.5), rendererID ) ;
newAmbientLight(0.0,0.0,0.0,0.5), rendererID ) ;

mountLight

—_ o~

mountLight

/] B—HIVEERRREHERK

int coord = newCoordinate() ;

// O—HIVEERET—ILNEZERICEE

mountCoordinate( coord, rendererID ) ;

/] B—HIVEZERE X SiARANBEHIES
moveCoordinate( coord, 1.0, 0.0, 0.0) ;

/] B—HIVERZER % Z BiEHYIC 45 EBER
spinZCoordinate( coord, P1/4.0);

293




/] B—HIVEEAER EICEE#MET LA E
int axis1 = newAxisModel( 1.5, 1.5, 1.5

)
mountModel( axis1, rendererlD, coord ) ;

1

/] T—ILREERER EICEEEHET VAR E
int axis2 = newAxisModel( 3.0, 3.0, 3.0) ;

mountModel( axis2, rendererID ) ;

/] P=A—3v i

bool mainLoopState = true ;

while( mainLoopState ){
sleep(30); //30 IUMEIFH=LE
paintGraphics3D( rendererlD ) ; // 3DCG %4
paintComponent(labellD); // GUI DB #E
paintComponent( windowlD ) ; // GUI DB #E

}

exit(); // W—7 &Rt T2ET OIS LERT

/] D14V ROERAUCKRIFEUHINS
void onWindowClose( int id ){
mainLoopState = false ; //IL— 7%t
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IDTATZLERITTHE. RAVEMICEEZHET VARIINET BEHETILIEREVE
DHT—IVREZERD EIC/NIVWEDHAO—NIVEZERO EICEBEINTUWET,

A—HIVEZERIE BEERO X #OARBAN 1.0 ZFBEILTHS REEZERO Z#FHYIC
45 EFZIFEELIRREBERS>TVWET,
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BERR DA A5 — AL FIE

INFETHRS TEERRDEEY BiEIE RAEDEFRRODERZLEICBINBICEERRT S
FHIETLI LM UGEICE TR ERRDEBZEZENICHIEIL2WMEEBHYE Y, I T
TDIIBERRDEZHEICOVWTHRVETY,

B Z-X-Z ZA15—H
Z-X-Z RA15—A

3 RTERRDEBERIFI DL M- ADHZNDBETT . ZM5—AIX ERERDE
B3 DDFHBRAETRRIDAETT . Z15—ADHRWPERICELTL, 2FPEREICL
DTHRABEDHHYT TN, CCTRIFDHFRET—MRIGR Z-X-Z TA 15 —AICDOWTHER
LET,

FAZ—ATAWS 3 DOAEZ ThETha, B v ELET . IDEE Z-X-Z RA(S—AT
3 BEEROZBILRDEIICLTREINET,

RIS, BiRR%E Z MIOFDOYICa KITEEIEET . MV T X HOIHLYICBLITEEIE
T RRICEL ZHDIDYICYy KFBEERITIT . INTEERODEBNRIVIT,

F15—ADHER

a B.YDEERETHEBERODERILE—BYICEZYET LHOL BT LEZTDM
BREABWEISERENVETT  DEYHIEERDERBIIH LT HIETDa, B, v DL E
BICEEIZZE’HYET, DFYFTMS—AICE>TUIEFREBAEVIEDHIEEL. TNLD
LIEFLIEBOAFREESODREEL>TLEIZELPHYE T AR ICELLRBBELT. Y
VINILAYIEWIEDDRSNTWET,

LB REQBIEADICE A1 ADAA2FEATIOTIEIE/BMBERT
rotCoordinate BE#¥ spinCoordinate F#AE AEEFHLYDOIEREZFERTEIENEMWT
ED

B ERROZSHE

A1 —AICLDRBDIEE

296



BEERDEBEF(1Z—ATIEET SICIE. setCoordinateEulerAngle BEEAFRALE T,

int setCoordinateEulerAngle (
int coordinatelD,

float alpha, float beta, float gamma

=AIDE|% coordinatelD TlE A ERRDEZRD ID #15ELE T #< 5% alpha T Z-X-Z
RAAS—ADE—A%, BHRIC alpha TE_A%,. gamma TE=A%IEELZTT,

A 15— RDIRE

EERXRODRBINLGAAT—AZIG T 5ICId. getCoordinateEulerAngleAlpha .
getCoordinateEulerAngleBeta. getCoordinateEulerAngleGamma FA# A ERALE Y,

int getCoordinateEulerAngleAlpha (int coordinatelD )
int getCoordinateEulerAngleBeta ( int coordinatelD )

int getCoordinateEulerAngleGamma ( int coordinatelD )

SODEMLHBYFITN . TNETNZX-ZRFMS—ADE— A . EZ_ALBL. E=A v DELR
LF Y. 5% coordinatelD ICI, UGS RDEZEZRD ID ZEELET,

BH. LTERRAZBY. ACRBEZRITAMS—AOHITEREELET, COBFHT. H<F
TEDHOHDENIEIRTEWVDIFITERITIVNENHYET,

| Bwisl/S N
ERRICO—AIIVEERET—)LREERO LICEREBL. 2XDO LT A= 3V BICOEsX

BTHFLE) EBILPTLKTD0IC, O—HIVEERICIT/NIO DEEEHET LA, 7—ILR
FERERIIIKREDDEZEHET I AEBRELEY,
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import Graphics ;

import Graphics3D ;

import GUI ;

import Math ; // sin ¥ ERT 57

/] 274997 —4%& 3DCG LY S—DERK
int graphicsID = newGraphics() ;
int rendererID = newGraphics3DRenderer( 800, 600, graphicsID ) ;

// FRNEIHEDHERK
int windowlID = newWindow( O, 0, 800, 600, " Hello 3DCG ! ");
int labellD = newGraphicsLabel( 0, O, 800, 600, graphicsID ) ;

mountComponent( labellD, windowlID );

/] IVZABREPESRBDRE
setGraphics3DDefaultEventHandler( rendererID, labellD ) ;
setGraphics3DColor( rendereriD, 0, O, O, 255) ;

/] FIR%=EE
newlight(1.2,1.5,1.0,0.5), rendererID ) ;
newAmbientLight(0.0,0.0,0.0,0.5), rendererID ) ;

mountLight

—_ o~

mountLight

/] B—HIVEERRRE RN

int coord = newCoordinate() ;

// O—HIVEERET—ILNEZERICEE

mountCoordinate( coord, rendererID ) ;

// O—HIVEZEXR EICEZHET L= E
int axis1 = newAxisModel( 1.5, 1.5, 1.5

)
mountModel( axis1, rendererlD, coord ) ;

1

/] T—ILREEER EICEEEHET VAR E
int axis2 = newAxisModel( 3.0, 3.0, 3.0) ;

mountModel( axis2, rendererID ) ;
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/] P=A—=3 0018
bool mainLoopState = true ;
intt=0;

while( mainLoopState ){

t++;

/] FAZ—AICL DRI
setCoordinateEulerAngle(
coord,
0.08*t, 0.5*sin(0.03*t), 0.3*t
);

sleep(30); //30IUMEIFH=LE
paintGraphics3D( rendererlD ) ; // 3DCG %4
paintComponent(labellD); // GUI DB #E
paintComponent( windowlD ) ; // GUI DB E

}
exit(); // W—T&HTBETOTSLEKRT

/] D14V ROERAUKRIFEUHINS
void onWindowClose( int id ){
mainLoopState = false ; //IL— 7%t
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IDTATZLERITTHE. RAVEMICEEZHET VARIINET BEHETILIEREVE
DHT—IVREZERD EIC/NIVWEDHAO—NIVEZERO EICEBEINTUWET,

A—AIVERERIE EFUNMNIOIEDLI R BRI ELET . Z #HEpoKYEREKIET
WEDAE—HaDMR.Z BEPSLPLERBIETVIONEZH L DR, EERETE
ICAEVIETVWEDNE=A ¥y DIRTY,
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ARXZT—Y

TR EBENBRAATT—I%RIBIBHEICOVTRVET,

B AxAZ9—9
— BB AR T—IIIE LT D20 ZEIF S NET,
HIRESRDHAST—S

REBMRAATT—VIE E1—EEREDT—IILREZERE, YO RBEILHESTLELBLE
BEIEIZARDEDTY  FIZZAOMEREDLIRNATT—IT. HEIRENIVILFE,
BABRAENSBOZLIWGEICAVTVE T INETIHERLTE L YORRETHER R
YE9 278D setGraphics3DEventSource B TH. COARDAAZTT— I THANLIEI N
TWFEL7,

HEREARDAAS TSI ICEHRICRETEZD (T—IVNEERE, BBICREIE
2YEERIE YT BE1F) TR HFYFERIRWEE A,

"HASBEARDAAZT—Y

£)— D HERE AR EHICLCKAVWONZDH, T—ILRERR ETHASEEIN T LIRHX
ST—=9TEBZE 3D DT avF—LRETIE EARODERISRTETLILERT,
FARDBHTEEAASERAINSBHLTVEET  ZDLIBRAASHBEARDAASTT—S
(3 BRI AREBZE LD SBkD DL RMIGEICAWVWTVNET,

I TR ZDAASBIMARDAAST—0&FDIHRWVET,

B Ca—ZTif

T—IVRERRNSE 21— EERRADBERERR L FRICE 1 —F R EIFENT T AATT—
VR 2EE. DFYIXIDE 21— KR EHEITHETY,

- BRI DNIEIR -
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—f&74: 3D AV E21—9 75749 I RE/RD VAT ATIE, ILEKIFHT

O—AJVEEE R

- (O—HILEH) > O—DIVERZR
= (7—ILREH) - T—ILRERZR
- (Ea—%#) > Ea—EEXR

EWDRF CEREBRLEINTY,

hIREA XD 1—Z

HIKBEARDAATT—I DIHFE . BEROEEREDIERFE. TOXFEEEHRULEDIR
FIL—BLET A5, O— NIV ERERNT—INEZEREICRBINTSY, 7—ILNEZERD
Ea1—EEREICREBINTWS(ERAES)IRETT,

ZDH Ea—FHE BEOO—AINEBPT—IILREBRELLEDYFEA ST, A
Z7—ODHEEBEEEDLY, T—ILNEZER% moveCoordinate BB THREIIE Y,
rotCoordinate B COEzI /2T 2ETHIEILE T,

- HASBETARDE 1—Z

AAXZEAMARDAAZT—ITIE. T—ILNEERO LICE2—EBEREZEEL. E1—EBE
REEDT LR EEITOBEDNDHYE T > TIDIFE. Ea—FTRIBEVWT, BEERDEE
EEDIRFE. EREHMAEDIRFEFPEELET . 20O Ea—F#IE. O— DI EHEPT—
IWREHEF D UERD FHRQLIBZITOVENELCET,

LA L. MEBABRIFREDNSEVWS>T DT 2R EIEHYEHE A VCSSL Graphics3D Tld.
ZDEIRAASHEBAFRDOE 1 —EHAHIHT /<O DEHM’MEETCHEINTVLET,

7O75<id BED moveCoordinate BI#% rotCoordinate BEID R HYIZ, moveView
B#® rotView B#ZMEIRZ T T REDEERIZEFEL{ALRET. HROBRELITIED
TEEY,

B RREIHRERD5 I

INDSEHRT D RREGET B/ DBEEIL. 1 DHDEIHH EZERD ID TIIEL LS
Z—®DID > TVWET . CORIEERULBRVEIITERABLETY,
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B E1—EiEROHBE

J—I)VNEERZ R D EIZE A B L, Ea—EIZR OB ENICIE. moveView FE#EFEALE
ER

void moveView ( int rendererID, float dx, float dy, float dz)

D514 rendererlD TLYY5—D ID %, f%<5|# dx.dy.dz TERTNh X.Y.Z FAD

AASDBREEREIEELTY,

B E1—EiERDOBHIT

Ei—EBERDEZEHAEES L 1 —EBERDENE, DFYE 1 —BEERDHITICE,
walkView B =FERALEY,

void walkView ( int rendererID, float dx, float dy, float dz )

=AIDE|% rendererID TLYH 55— ID %, #<5|# dx.dy.dz TENETN X.Y.Z AFED

AASDRENEREIEELT T,

B E1—EEROOER

Ea—FEER0OEEZEHAREELLAL. Ea—FEZRDOEERICIE, rotXView, rotYView,
rotZView %, rotView B EAFALE T,

void rotXView ( int rendererID, float angle )

void rotYView ( int rendererlD, float angle )

void rotZView ( int rendererID, float angle )
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ZnS 3 DOREMIE. ZhEh X Y. Z #EDYDOERETWET, FIDBIEX rendererlD TL
VHS—D ID %, GBI dx. dy.dz TENTN X Y. Z ARADHAS ORI EEIEELET,
EEABEOLEEHFHY TOERIESICIE, rotView BBEEFEALE T,

void rotView (
int rendererlID, float angle,

float vx, float vy, float vz

=HD5|# rendererlD TLYHZ—0D ID %, <51 dx. dy.dz TENEN X.Y.Z FADH
ASOBRHEHEILELIET . HRYDBIE( vx, vy, vz ) T T—ILREZZRHIS RO
BRINLERELET,

OO AAEBE A BAIEETBICIE. rotView BB A EBIMLTHERLEY,

void rotView (
int rendererlD, float angle,
float vx, float vy, float vz

float px, float py, float pz

=HD31$ rendererlD TLYHZ—0D ID %, <3| dx. dy.dz TENETNI X.Y.Z FADAH
ASOBHPEEEIRELE T, BRYDBIE( vx, vy, vz ) &( px, py, pz ) T, T—ILREEEZRDS
RcOEREHDABERIMVEREDMBERIMVAEIBELET,

B E1—EEROHE

Ea1—EEROEZEEHEEES L Ea—EIERDEYIH DFEYE1—EERDOBERICIE,
spinXView, spinYView, spinZView B#%. spinView B##/RE%=FEALET,
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void spinXView (int rendererID, float angle )
void spinYView ( int rendererID, float angle )

void spinZView ( int renderer|D, float angle )

I 3 DO TR X Y. Z #iEFHYDBHEAITVWET . W DB rendererlD TL
VHS—D ID %, GBI dx. dy.dz TENENX. Y. Z ARADOBEE#MAIEELET,
FEEABAOLOEEHEHLY THEIESICIE, spinView BB#AFEHALET,

void spinView (
int rendererlD, float angle,

float vx, float vy, float vz

=HD31$ rendererlD TLYHZ—0D ID %, <31 dx. dy.dz TENhETNI X.Y.Z FADH
ASOBRHPBEBAIEELET . HYDBIE( vx, vy, vz ) T 7T—ILREEZRHS R BE#HMDS
RNINLEIBELET,

BEsDABERAMEBAIEET 5ICIE. spinView BEICB I A BMLTERLET,

void spinView (
int rendererlID, float angle,
float vx, float vy, float vz

float px, float py, float pz

=MD rendererID TLYYS5—D ID %, §<51% dx.dy.dz TENETN X.Y.Z AREDAH
ASDOBENEBAIEELET. HYDBIE( vx, vy, vz ) E( px, py, pz ) T.7—ILREZZRDS
RI-BHGHOABENRIMVEREMBERIMVAIBELET,
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B Ea1—ERROAEFIHE

T REEZRDEEMAREES L Fa—BEROMBHIH (EAMEBEDIEE) ICIE.
setViewOrigin B FERLET,

void setViewOrigin (int rendererID, float x, float y, float z)

=AD3F|% rendererID TLYY5—D ID %, #5G<BI ¥ x.y.z CTENETNE 1 —EZERERD
X Y. Z EEEIRELET,

B Ea—ERROESHE

D—IVREREREZEEE LA E2—EERDZRBAHME (X-Z-X #1453 —AIEBE) ITIE.
setViewEulerAngle BA# AR LE Y,

void setViewEulerAngle (
int rendererlD,

float alpha, float beta, float gamma

=ADEIE rerndererlD TLYHS5—D ID A#I8ELE T, #<BI# alpha T Z-X-Z RA15
—ADE—A%, FARRIC alpha TEZfA%. gamma CE=A%IEELET,

| Bwisl/S N
EERICE 1 —EERERIEL. 3D BADHAES —ADLIHEVWTHELLEI . F—AHDAR

YIMNYRZEERL F—R—FDO L TFEAF—ICLBE1—ERROBEZRELEITUATOD
FOITE L. RITLTHTLIW,
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import Graphics ;
import Graphics3D ;
import GUI ;

/] 274997 —4%& 3DCG LY S5—DERK
int graphicsID = newGraphics() ;
int rendererID = newGraphics3DRenderer( 800, 600, graphicsID ) ;

// FRNEIHEDHERK
int window!ID = newWindow( O, 0, 800, 600, " Hello 3DCG ! ");
int labellD = newGraphicsLabel( 0, O, 800, 600, graphicsID ) ;

mountComponent( labellD, windowlID );

/| BREBDERE

setGraphics3DColor( rendereriD, 0, O, O, 255) ;

/] FIR%=EE
newlight(1.2,1.5,1.0,0.5), rendererID ) ;
newAmbientLight(0.0,0.0,0.0,0.5), rendererID ) ;

mountLight

—_ o~

mountLight

int box1 = newBoxModel( 1.0, 3.0, 1.0);
mountModel( box1, rendererID );
setModelColor( box1, 255, 0, 0, 255 );

int box2 = newBoxModel( 1.0, 3.0, 1.0);
mountModel( box2, rendererID );
setModelColor( box2, 0, 255, 0, 255 );
moveModel( box2, 5.0, 0.0, 5.0 );
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int box3 = newBoxModel( 1.0, 3.0, 1.0);
mountModel( box3, rendererID );
setModelColor( box3, 0, 0, 255, 255 );
moveModel( box3, -5.0, 0.0, 5.0 );

int box4 = newBoxModel( 1.0, 3.0, 1.0);
mountModel( box4, rendererID );
setModelColor( box4, 255, 255, 0, 255 );
moveModel( box4, 5.0, 0.0, -5.0);

int box5 = newBoxModel( 1.0, 3.0, 1.0);
mountModel( box5, rendererID );
setModelColor( box5, 0, 255, 255, 255 );
moveModel( box5, -5.0, 0.0, -5.0 );

/] P=A—=3h018
bool mainLoopState = true ;
intt=0;

while( mainLoopState ){

sleep(30); //30 IUMEIF=LE
paintGraphics3D( rendererlD); // 3DCG %4
paintComponent(labellD); // GUI DB #E
paintComponent( windowlD ) ; // GUI OB #E

}
exit(); // W—T&HTBETOTSLERT

/] D14V ROERAUCKRIFEUHINS
void onWindowClose( int id ){
mainLoopState = false ; //IL— 7%t
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/] F=DAAINLRICHEVTHEIND
void onKeyDown( int id, string key ){

/] ETFF—THASDREIERR
if( key == "UP" ){
walkView( rendererID, 0.0, 0.0, -0.3);
}
if( key == "DOWN" ){
walkView ( rendererID, 0.0, 0.0, 0.3 );

/] ERF—TAAZDAMRERE
if( key == "RIGHT" ){
spinYView ( rendererlD, -0.05 );
}
if( key == "LEFT" ){
spinYView ( rendererlID, 0.05);
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IDOTOTILERTTEE BVWERICATIIVABADNRIINET  F—KR—ROLETES
F—ANILY B OB SN THHTEENTELY,
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BME NIMV/IFANEER

ZDETIE. 3 RAEBICBEVWTRERMEREZTI/HODRIMVREY, IR T O#
RYIEREEITICODIAAN)EEERVET . COEDORAEIF. T F 7197 ADHEENC G )
EHVFEEA LD L. EBEEEALNEIEOB,. 7723V T—LILEDREDERFET BIHFEICIE.
MWEBERARGARERYET,
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RIMVDERKEECIE

ZZTIEARIMNVDOEKREBBICDWTIRWET,

B XIMLER

3 RTZERICEETBEETIE. (XY, Z) DEAIC 3 DDEE—HBICL TR DAMBEF T, Fl A
WXZEEEDOMEBEIFEILI(XY,Z)DETRFYEIL.EZEBALOAEE 3 DOAEEKSD
(Vx,Vy,Vz) TREYES, SIKCYE I BARRICRREN T 3L EHRARIC (Dx,Dy,Dz) EWH LT,
3DODAERATEREFT . ZIT.IDLIL I DDOABERD E—HICEFEDEDH, 3 RTTIC
BIFBNIML (3 RTTA—V)YRRIML) T,

B RIMNVDER

NNV EERT BICIE newVector BAEAFERLET,

int newVector ( float x, float y, float z )

BB X Y. Z I ENFTNRIMLD X Y. Z RO EIRELE T, CORBULSIEER D ICE DRI
WEERL.EDORIMNVICEEB®D ID #E|UR->TGRLET,
BIEELLTDELICLTC T TICFEELTWARIMNLDOAE—A 4 KT EEELETIET,

int newVector ( int copylD )

BIEUCIEOAE—LIEWARIMLOD ID 23EELE T,

B XJMVOEE

ERLIERIMVIE BT IRRY) TV EARK EERDEICBEELTERALET . RV MNLAE
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B3 3IC1E mountVector B AIEELE T,

int mountVector (int vectorID, int rendererID )

int mountVector (int vectorlID, int rendererlD, int CoordinatelD )

2 DOBEHEDHYETH, LOBETIZT—ILREZEZR EIC. FTOBEKBTIIEZSDEZER EICE
BI2ENTEEY 58 vectorID IZIZECETBRIMLD ID % < B|# rendererID ICIZL v
45— ID %, & D CoordinatelD ICECE L EIZERD ID (BRI 2ET—ILREZER) ZI8E
LEY,

2$B.VCSSL3.0 LRI TIL, BBEICIE addVector BE#EFERALTWELK, LA L. add
~EWIEREELTIBIHRDIBFEASRELZBCEWDEAICLY, VCSSL3.1 LAETIE, B4
% FEBD mountVector ICEZ7=EDAEBMINF LT, DFY addVector B#i& mountVector
BHUE. BN RLBETTEA—DEDTY,
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RINVDBRIFETRE

CITRARIMNVDERPRIBEEREICOVWTIRVWETY,

B RIMNVDORDERE

RINVDERDEZRTET BICIE, setVector BEAFALET,

void setVector ( int vectorlD, float x, float y, float z)

51#8 vectorID ICFREXRDNIMLD ID % BIE X Y.z IS ENENANTMD X Y. Z 5%
BELFT . COBEBT. T TICHFELTWBRIMNL DS EEZMADENTEIXT,

B RIMNVDOSEE

RNV DERD EES T 51, getVectorX, getVectorY, getVectorZ B EFERLE T,

float getVectorX (int vectorID )
float getVectorY (int vectorID)
float getVectorZ ( int vectorID )

3DODEMBHYUETA. TNTN X KDY D Z D& RLET, 518 vectorID ICESTT R
DRINLD ID ZIEELET,

H R

RYINLDOATEEETE T SICIE. getVectorinnerProduct B AFERALE T,
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float getVectorlnnerProduct (int vectorID1, int vectorlD2)

518 vectorID1 & vectorID2 IC. RIEAETE TS 2 DDRIMLD ID #IBELE T, CORBEEIE
BEINERIMLOABEEETELTGRLET,

B AFEORE)

NIMLDOHTEEETE T BICIE, getVectorCrossProduct B AFRALE T,

int getVectorCrossProduct ( int vectorID1, int vectorID2)

void getVectorCrossProduct ( int vectorID1, int vectorlD2, int crossVector )

2 DOFEMDHYFETH, LOBIIABRIMVERIBEBRL.FD ID ZRLET, ZNISTL
T. TOREBIIABBRIMLOKDEETE L. TN EB|# crossVector ICIEEINT=RIMLICHK
ALZFY, 8|3 vectorlD1 & vectorlD2 IC. HFEAETE TS 2 DDRIMLD ID #3I8ELET,
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BERRA

TR ARIMVPRY TV ETIVOEZEE I DOVWTRVWET,

B RIMVDOBEDITEERET VYR

INFTHROTELARIMUG, EISIIHRDOAERREIBIET2OICERALFT.AIAIL H5
MUEBABIDEZERNS REEEDMEBICAZNERDIY, ETIVERIMNLEDK REKRDTY
TEREDHABRIBIFONET,

EOLEGE EBRLERNIMORDEZZEDEZFERALTERERIHYFE A RERL B
ROIEZERTIE, —RICERDOMNBECEZEHOAFRERADOTY . HIAEHIEZERNOR
(1,2, 3)IEBOEZRNMSRK( 0, 5 3 )NELNEREA DEYURINLDRD I
INTMBIE. EDRIMVHIBEINTWEIEERTLIEREZFTLEEFEANINLDN D & E
BRIEBICTV YN TEZDZRERDTY,

A DOEER
X
/ X
A, 2, 3) .
Z

B ERE#REE

FRDOEIBREEIS, BEARZEER EICEBIN/2DORIMNVALTOMEBRE. TOE
FRDNCEOTBIETBHETEEEA. D LEHZBEICIE. TAE 2 DDORIMNL A B O EZESR
NEZEEBRL TS KD EFERALET,

AT, [HDEREREDRIML (DELRT EEMRAE) %, BIOEERTRZEE
IV TRTMVITIRZ D EVWDIDERDIEHTT,
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B RIMNVDEAEZS

NN & FEREZ Y 31214, transformVector B FERALE T,

void transformVector ( int vectorID, int bufferlID, int coordinatelD )

BI%# vectorID ICEEAZZ# L WARIKML®D ID %, $5<BI5 bufferID ICEEIZZSHE DR D %1
I BRIMLD ID %, ED coordinatelD ICEIEE#T 25D EZERD ID 21BELET,
ORI EIREHRZ DT ML EFRERTHDTIERL, B bufferlD ICHEEINNRY
MUIZER D ZRALZE T, 2D bufferlD IZIE. HS5H L newVector( int copylD )EEAREER
WEHTEIRIMLOAE—%FoTEVW T ENZELET,

B RYITVDOEEL

RIITVE TEROMBERIRIMVERBIEFLTOET o> TRYITVOMERRE
HETBIG RYTVABHRITEIRIMNVEZEDTEETRTINENHYET,
R IV A EEIZEZRT B2, transformPolygon BE¥AFRLET,

void transformPolygon ( int polygonID, int bufferID, int coordinatelD )

8|3 polygonID ICEIEZHL7=WRY TV D ID %, #:< B2 bufferID ICEERZZS 11 DRI KL
D EREINT B RYTV D ID %, &K D coordinatelD ICEEAZE BT BEDEZERD ID 515 E
LET,

ORI ERE B DR T2 HRERT DD TIEAL, BI# bufferlD ICIEEINZRY
TR ALE T, 2D bufferlD IZIX. H5H L& newPolygon( int copyPolygonlD B8/ e
EAWVEBRTZRYIVOIAE—%F>TEWT ThEELET IR IV OBEHNELD
EEBISEETIRWN LD T AE—EE>TEETHLIICLTEIL,
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B 5L OEELT#

EFINESHOR) TV THERRINTVWSH, KEDRIMLEREBITRFLTWET />
TETIDAERREESETZICIE. ETIVEBRITDINIMEEEO TEREIRTIVLELH
YEF,

EFIVEEELE T BT, transformModel B AERLET,

void transformModel( int modellD, int bufferID, int coordinatelD )

5% modellD ICEZEMLIZWETILO ID %, K< 513K bufferID ICHERZZEIRE DRI NLAK
DERINTZETILD ID %, KD coordinatelD ICEEIELE# T DD EIERD ID #IEELE
ED

COREBISEELREDETIVEFIBEMRTEDTIZAL, B bufferlD IIEEIN/ET
VIR ALZE T, 2D bufferID IZId, H5H U newModel( int copyModellD B E %L,
EHTZETINDIAE— %o TEVWTL ENZELET HICETILOR) TVHPTRRKA R
BRBEEBISEETEIRW O MTIAE—AF>TRETDHLICLTLEIL,

B 707540

ERICO—DIVEEREIRIMNVABREBEL. 7—IVREERICEZELEBRLTHELLIUT
DEDITERIR L, EITLTHTLIEIL,

import Graphics ;

import Graphics3D ;

import GUI ;

import Math ; // FAEZE(PI) ##H7357/8

/] 27499 RT—9ELV T S—DER
int graphicsID = newGraphics() ;
int rendererID = newGraphics3DRenderer( 800, 600, graphicsID ) ;
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// B—HIVEZER%EER

int coord = newCoordinate() ;

// O—HIVEEZRET—ILNEZERICEE

mountCoordinate( coord, rendererID ) ;

/] B—HIVEZER%E Z #FEHYIC 45 ERE
rotZCoordinate( coord, P1/4.0) ;

/] X=1.0 DRI ML=
int vector = newVector( 1.0, 0.0, 0.0) ;

// O—RAIVEEZR EIIRINVEBE

mountVector( vector, rendererlD, coord ) ;

/] BERREHER DZEZ AIC, vector DOAE—% 4K

int trans = newVector( vector ) ;

// vector &7 — )V REEAZRANEIZE L FER% trans ITKA
transformVector(
vector, trans,

getWorldCoordinate( rendererID )
)

/| EREREREEN

printin(
getVectorX(trans) +", " +
getVectorY(trans) +", " +

getVectorZ( trans)
)

COFOVSLTIE.Z #iFHVIC 45 ERLFOELO—DIVEZRLEIC( X, Y, 2 ) =
( 1.0,0.0,0.0 )ORIRNILAEBRREL. ThET—)L REERICEEL#L-#ER%,. VCSSL OV
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Y=ILIZHALTWES . COTOY S LERERICEITTHE.VCSSL AV Y —ILic

[ 0.7071067811865476, 0.7071067811865475, 0.0 |
ERTINZTT  COEBERBLEBRINSEXEY OfEIF 1/V 2 1ICE L ELKEZEBRINAEND
MET,
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B8 T S %7

CITR ARNIMVOBESFFERWVET . BEEHFFICEY. 3D ZELDERDMABICHIGT
B T5T49IRT =9 LD XY BERE (D1 ROEE) #185FEHNTEET,

B EEmHR

RYMVOETE T

3D ZEFDMEN, VS5 T74vI AT —4 (RNEEDERT —4F) LOEDABISTHRHBLTL
HEMYWBEICIE. BEHEETVET,

3D ZEICERE LNV MUK L TEAREZTIE T IIT1VIRT =Y LTEDNRIL
NIRRT BALED, X BEAZEE Y BEAZ (WhpE Y RYUEE) #185FENTEET,

-BONBERITETHIRR

IITEBIBERDN.IZT4v I AT —9 LDRK[LETT,

3DCG UANDREHETIE. IS T4 I AT =Y LD E LR RETEON—KRHUTT . LH L. A
FEERERATZ—ED 3DCC ODHFTIF RLARFBBICLY. IS T1VIRT—IDE T %
FERETEIENILKDYET (L E2ARKBYE LN ERDOBEEHYET ), VCSSL
Graphics3D THEAFEEZEREFALTWSLO. VSTV IRT—IDETHRRERRIN
7,

BRELT.VCSSL GUI ¥ VCSSL Graphics2D Tl ZEENRERRTHBDITNT L. VCSSL
Graphics3D TOAHETFHARAERYET MO TINLEEEIEZIHFEITIE. ZOEWNIDL
FRNMBEELQYET,

H XIMNVOEEHE
X BEfR%ER"S

ROMVICH L TEEHEAETW. IS T4vIRT—9 LD X BEEZEE21B5ICIE.
projectVectorX BEEAMERALET,

int projectVectorX ( int vectorlID, int rendererID )
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BHDBIE vectorID ICIE. BIESFEITORIMNLD ID #IEELZE T, #i<31# rendererID I
IE. Lv¥S5—om ID #I8ELET,

Y BERER"S
RIOMVICH L TEEREETW. IS5 749 9RT—9 LD Y EEZEE21B5ICIE.
projectVectorY B#&FERALEY,

int projectVectorY ( int vectorlID, int rendererID )

RADBIE vectorID (IE. EENHEITINRINMLD ID #IELF T H=<BIEX rendererID I

IZ. L¥S5—0 ID #8ELET,

B 07540

ERICTD—IREERZROREN. JST1vIRT—Y LEDOETICHY T EZEEBLTHELL
I LUATDEIITEE R L, EITLTHTLEIL,

import Graphics ;

import Graphics3D ;

/] T3T499 AT —HELV T S—DERK
int graphicsID = newGraphics() ;
int rendererID = newGraphics3DRenderer( 800, 600, graphicsiD ) ;

/] BRNRINVEER
int vector = newVector( 0.0, 0.0, 0.0) ;

/] T—IVREERZZR EICRINVEERE

mountVector( vector, rendereriD ) ;
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/] BEIEHNE
int x = projectVectorX( vector, rendererID );

inty = projectVectorY( vector, rendererID );

/] FEREHT

printin("X="+x+","+"Y="+y);

D705 L5ETTHEVCSSL aAVY—ILICT X=400, Y=300 |ERFINFT.2hiEB
EDET STV I AT —=IDHRDDEERTY, 7—ILREZZOFANIIBEEOPOICKRTIINS
DT ELWMEREBSNENDLMVET,
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ERHE

CI T IR DERAEICDOWTIRWET,

B FHRAUEEE

BIZIE 3D T U av s —LE 3 RTORBEREIHNEE LI TOT S LDREFEICEWNT,
FBICEEREEZIESON . BRHUEDNETT,

EHRAEEIT. ZOEFIDEY . MHRELOEREHET 27O DUNETY, FIZIE 3D 7o
AV —ALTIE EARQEHA., FLIFBEREEOEHRHUENVDERAREQRYET, AL
HEFERLTWAEIEETN U EEZETLARAWSDIC. FBEERLARIIEBICHLEINSG LD
ICERHEEZFER L CEYRNEBAITONESHYET,

B EiRER) TV EDERYE

HOWBERUEDEKRERLZON, BERERYITVEDERHETT, NI ERDERRE
FRAEZFDER(ERNO—ARICOAERICHVZ, WHBIEER) & R)ITVEDNRA%E
BONEIDNEVWIHETT,

ERERYITVENRRERDIHFEI TORXRK[ADMUEBEE, RRICBIFTER)ITVDERET
WERYIVICEERARAERFS KEIN 1 ORINL) OEREBEEAVET,

ERER) TV EDORRMBRERRIMIE. BRBZOHREZBICH >TVWEIELIALNT
MBICKOZEETEET A, VCSSL Graphics3D TIEHLHALHEEINTWVDS
getPolygonintersection B CREBICKD B EA AT,

bool getPolygonintersection (
int polygoniD,
int directionalVectorID, int pointVectorID,

int intersectionVectorlID, int normalVectorID

HADBIE polygonID ICIFHIERRDR)ITVD ID %, #<31# directionalVectorlD &
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pointVectorlD ICEFNZFNEIRD AR MLERSMBERIMNLD ID 2 8ELE T, HEBEIH
intersectionVectorID & normalVectorID IZI&, XD ALE ESEIRRI MVIERERINT 570
DRIMVERBLT. ED ID ZBELIT. BB RIITVPEBRDANI MU HONCHIE
DEERNEEER AT oL DEIEETIRELNHYET,

COBEHIERY TV EEREDMBRAREBITL. KROFELETNIE true & FELRITHIE
false ZIRLET, R MDA EHET 25 E L. BIEUTIEE IN 7 intersectionVectorID DRI KL
R BN MBS normalVectorID DARY MUITERAR I MUVEBRIRAINETS,

B EHEETIEDEFRYUE

EFIVIR) TV DESELDT, BREETIVEDERYIE I, BRI TV EDEFRHE
DIEYBRLTITOENTEET . DEYETIVEEKTEDITANTOR)ITVICH LT, BRREDEZR
HEZTVWET . RROVEHEET 2B AT ERORERICRLEVRRAZIRELE T ZONE
EHOHCHEBELTHEINTULET,

EFINER) TV EDOBRAEAEITIICIE, getModellntersection BAEAFALE T,

bool getModellntersection (
int modellD,
int directionalVectorID, int pointVectorID,

int intersectionVectorlID, int normalVectorID

E#WD3BIE modellD ICIFHIETRDETILD ID %, #<B|# directionalVectorID &
pointVectorlD ICEFNZFNEIEDARANIMLERSMBRIMNLD ID 2 8ELE T, EEEIH
intersectionVectorID & normalVectorID (ITId, R mDALE EERRERT MVIEHREBINT 5728
DRIMVERELT ED ID 2IELET . BB ETIVPEHRDRIMUE HOHNLHILBED
BEAERANEAELE R AT o b DEIRETINELIHYET,

COBEBIETINEEREDMBBRERITL. XRHSEFETHIL true & FELRITNIX
false ZIRLE T, RANFRET 2HEIE. 5IBITIEEIN 7 intersectionVectorID DAY LI
TRALBARY MUIERAD ., normalVectorlD DRI MUISERRERIMVEBRARAINET KR
NEREET D5 EROEREAME (pointVectorlD THE) IKREEVEDNRIRINFE
ED
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B R)IVRTOERYE

RYVIVEALOERHEICE RLBRFENFELIY I TR BIRERY TV EDERY
EEMALLEAEERHLET,

BEDOLD. R)IVEE=AFOR)IVELEST . T . ZAFD 3 DOTEEALIL. ERYD
ERDABANFEREIARFIEZ VI V2, V3ERZDIFET . AQYICSIVWTELELBYICEIWTEHE
WEHA.

FNT VI V2,V3 & BIDRY TV EDEMAEEITWN RRDMBEEKROFT HIAE VI &
BDORYITVEDEICKmAFEETNUL V] ODRREXREDERHAERDET,

HELIDERDS. ZAFO—LORILVENIFNIE. CO=ZAFRERNDORY TV I3 EMLT
WET,HICKEWGEP. TEZER RPN BEELLRWGEICE EMLTUWEEA,

B EFI)IRETOERHE

EFIVAELOEBAEG RELE R)TVATOEMAEEZHSPZR)TVOHICHLT
TAE BBITOENTRTT . EARREDVERYITVEFTIVELICOVWTIEIZRATERW
TL&I LALABIZIE 1000 RVTVDETFTIVALDIFE. RUYTVOHEIE 1000X1000=100
FBYETETCLEWN, REILEARHEAIT>CWAEDTIFLENEBVWOXEFHA ZITETIL
BELD%BE}. HERENELEIRIETINENELTIBTLLD,

“EFIVRALOROEEERTHE (VY T1VTRT747)

REBBRAEELTEFSNZON, ETIALOHROBEERCTERYUEETOAE(NY
VTAVYITRTAT) T ETINDHRDARZICARZEIC ETIETNETNEZERICEEL. H
CIFEEROERAMEN —EDEBRICESELISCERERLRLET, COFERIIERICEVE
R CUIEBTZENTEERD T, REDETIVALTDEEENAERHEICAWVTWSTLED,

- ColE > B DAHTHIE

EIDLYTNABERHEELT, T EMOATERHEEITIFEEATLLIET,
EFIVDOHREZEE LI LT, Told >/ EFRDERAE, HERREFRLZI LB S, HR
LEORARANEEREEITILET . ZLC ZOFEREFDETILEDR AA, —EL LT
EEICERETRHBAICETIVAETIERLALERARLET,

MEMROYEEKRIEToE B SERT DO . COAETELHIRE) 7 ILIRERE
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HIEZITIENHEETT IOHICHRIFDERNIMV(=RIIDENDRAE BEEROEWNGS
HEIZERICEHTES O BARROESEHIEE )T IVICEHE I 2RI TRETT.

| Wisl/S¥N

ERICT—IVREREREICERETNVEREL, ENSREETIE HEKRATIFIRLT
HAELED CNICIEBREET IV EDERHUEZRAWET . EFMICIE. ETTI2RHNL TAZIC
FEMEEIIL. TNEETINEDR RN —ELLADERICKZE . ETREDOAI ARG I
TFRRIBRLET LUATDLIICEEIRL, ETLTHTLEI,

import Graphics ;

import Graphics3D ;

import GUI ;

import Math ; // abs B#%FER 575

/] 2749927 —4%& 3DCG LY 5—DERK
int graphicsID = newGraphics() ;
int rendererID = newGraphics3DRenderer( 800, 600, graphicsID ) ;

// FRNEIHEDHERK
int windowlID = newWindow( O, 0, 800, 600, " Hello 3DCG ! ");
int labellD = newGraphicsLabel( 0, O, 800, 600, graphicsID ) ;

mountComponent( labellD, windowlID );

/] ROABRECPERBDRE
setGraphics3DDefaultEventHandler( rendererID, labellD ) ;
setGraphics3DColor( rendereriD, 0, O, O, 255) ;

/] FIR%=EE
newlight(1.2,1.5,1.0,0.5), rendererID ) ;
newAmbientLight(0.0,0.0,0.0,0.5), rendererID ) ;

mountLight

—_ o~

mountLight
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/] T—ILREERZER EICEESHET VAR B
int axis2 = newAxisModel( 3.0, 3.0, 3.0) ;

mountModel( axis2, rendererID ) ;

/] mDEEERDH, AR IVAEE
int pointPolygon = newPointPolygon( 0.0, 0.0, 0.0, 0.1 ) ;

mountPolygon( pointPolygon, rendererID ) ;

/] 7—ILREZR EICFEFET IV ARE
int box = newBoxModel( 1.0, 1.0, 1.0) ;

mountModel( box, rendererID ) ;

/] BRAEERDAAEARNIMNVERE
int direction = newVector( 0.0, -1.0, 0.0) ;

mountVector( direction, rendererID ) ;

/] BRAEERDERANINMNVERE
int point = newVector( 0.0, 3.0, 0.0 ) ;

mountVector( direction, rendererID ) ;

/] AR 7 =ZAXA—=30018

doubley=3.0; // mD&EE

doublev=-0.0; // RDEE

double a=-1.0; // EAMEE

double dt = 0.05; // ZEEDT7 =A—avEERER
int inter = newVector(); // RXm&MEDRINL
int normal = newVector(); // ERFIEMA DRI ML

bool mainLoopState = true ;

while( mainLoopState ){

/] BETIBRDMEBEEZETE
v+=a*dt;

y+=v*dt;
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/] RN)VITVDOMEEEHERHEERDRE R BEZEH
setVector( point, 0.0,y, 0.0);
setPolygonVector( pointPolygon, 0.0,y, 0.0 ) ;

// BRYE RIVERIRRDEE

bool b = getModellntersection( box, direction, point, inter, normal ) ;

/] RRINVFTEL. EEBED 0.2 LINALEE REEL TRkR T
if( b ){

// abs BEEUIT HENT B %R I BEEL

if( abs( getVectorY(inter)-y) < 0.2 ){

v=abs(v);

sleep(30); //30 IUMEIF=LE
paintGraphics3D( rendererlD); // 3DCG %38
paintComponent(labellD); // GUI DBE#E
paintComponent( windowlD ) ; // GUI OB #E

}
exit(); // W—TZRHETHETAVSLERT

/] D14V ROZERAUCKERISFEUHINS
void onWindowClose( int id ){
mainLoopState = false ; //IL— 7%t
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ZOTOVSLEETTBE BERERICHVWVEER—ILARTIINET , R—ILIEETLTLE R
—)LOXRE THIIRYE T,
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L

[ 1] Oacle & Java I&, Oracle Corporation RUZDF&1t, BESTDKE RV
ZTOMDEICE IFTEEHFEETT . XHOH L. AREAFEEZHOEmZELELIE
BHREETHIGEDHYET,

[ 2 ] Windows I&KXE Microsoft Corporation DXKEHLIVZDMDEICEITS
EHEETY,
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