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IXLCHIC

ZDOXER. TAYVSIVJEFE VCSSL OBLE IRIFHEES L, BRSUE RES(TS) FEK
BEAE INETHAELTWeRFa XU b e 1 fHCKED, — =B RELICEDTT .20 1 fi T,
VCSSL DEXPEBESAT S DRWAREDEREREZ, REMIHN—TEBRFZEELT
WEY,

B Web iR
ZDNEDKE DL Web FREBAEINTVWET  Web IRTIE. 7 ILa—ROEHaI—IL
B EIC FHERAR—IUAD) MW TWBRE  JUEFRI RIS R >TWET, HOZF

FLIEEL,

TSIV EFE VCSSL 2RIEHRY b https://ja.vessl.org/

B AXEICH1FS VCSSL D/ A—Tay

AXEDRAIL 2017 FIREDEHRTHS VCSSL 3.4 ZHiIRELTWET,

[|BR—Vav EOF U EEE 2D 0E

VCSSL (&, [BNR=2a i L TRV LM B E2 R L TWET, D&Y, [BRD VCSSL 1t
RRICEIL TRRINATOS S AN FH LUV VCSSL AR ICHEN L - IS 2T A ETEAMIC
BIRER<EMELE T,

LD S, ERRICEED R OO0 o7, HHIEFEINTOARD S IILRN R E TR > 72Y
REPREET ROEBT—MOAKRHIERIN FIEN—VaVECEBRENBBEER>TLE
IEIREE, PETIDNEELET, EFMICIE. UTFOREYTY,

-FIREDBEE.0 HD 2.0 AORITHEZEH)
FRBEF%]IE.VCSSL1.0 TREE-REIVEEWEBEEEL>TWELLD,
VCSSL2.x RTlE. D C EEBRDEEBICEDLE. FE - FRELRALBEEEARYFELE,

- 774 IV A AD write B¥E read BAEIDHRIT(2.0 H'5 2.1 AOREITHIRER)

VCSSL2.1 B, write B TO 771V AIEBAIT I DALY KD YICSITRHED
writeln BN Y R—NINF L read BEETEMFEAIAATIEAL<AY, KHYICITS
(I FAHIAHD readln BAEAFR—IIhFELE,


https://ja.vcssl.org/

-JEHEBR IR o T MR

o TR CTERERCEMET 200D, AHRAVRELEZBE S RMICHRE R D AT REMHED
HBREDERAT, FRANMHEEINLBRARSIEEEL VKON EELET EFMICIE. LT O®E
YT,
(K d EREEDORREMHEDNIFIFE, BT LVVEBE TR BRI DICR BRI Tt
BEICDWTIE, CCTIFBH L TVWEE A TO LI REEEIE. . B AR D7D FRIREED
BORYYR—IINET,)

BRI REEFOELS (2.0 HSIFHESREIL)
VCSSL1.0 TERFEEREFICEIVETONTWEIESIE D C SZREE TIIBHEA
RIBAMEREF 2R 57O RADYICT | EBESDFEAMMEREINSLIICRYELL,

-EESIDBERBEINGETS length BIE(2.5 THIEGEM, fERDEDIZIEHEE(L)

VCSSL1.0 5 2.4 £T, LRI DEFREZ, BIICEEHTGRT length( array[ ] )
B E Y R—MLTEFEL LALZ OB, BBIRTEZEMNDS 0,1,2,...88ZA5EWH 1T
BARELZB LICRRZERIICTEDO TR OICAE EDRMNLRYIICIRZEWDE
BOMBEIHYELT,

CDBREICEY,VCSSL2.5 Do RITTIBEDZHIC 2 DHDBIEAEEML. EDEDIE
FEHEBR Y FE LIz LN length( array[ ], int dim ) BIETIE. 2 DHDBIE dim ICE
FTHERVEEWRTEZIBELERIGIEEID int ETRINET, ZLTRTIEEEDS
0,1,2,... &EHAFY,

-8 & TIILDELE (3.4 TM00l L 71v ) R&HR— M REEDEDIXIEHELE(L)

VCSSL TlE D EFEDE#EAEERBLT. [0 THEZEH)TSI)LIT 8 e LTHR
RIBIEVHEEEFRALTEZLAZ LALADLS, 0 THEZEBHIL, —MRICIFMRAIN
=10 ERICRAZ O BERLAWERAZBINRRVEHIRL, 3.4 IETIIIEHEREL LY
FLI TNICR DT HFIC [00) AL 74vIRETSE 8 TS ILEENYR—I
INFLIERDEEESISMESFEATIETH . ROFICESE AV E—IUDRTFINET,

BECOERICHV, BEES 8 HEHTRERLIZXZFF%I1RY System.oct BAEICE. M0
TIE<T001 TL 74y I AN EIICRYE L, COERITEBRMEN R DN B8, oct
BAHAEFERLTWAO—RTIE BHBISC TR RBENBEERYET,






COETIKFTTAVSIVIEEE VCSSL DREFEHY, HRBREBEDERREICOWTHESRLE
T ImWT. H5PB VCSSL 7OV S LDORFEDEARELS, GEPEBRBEALRE, Whpa 70O
TSLDEZHIITODWTRHRLET,



VCSSL D% - VCSSL > TEAIREFE?

[ELHITVCSSL OE AR REITD FHAREICOWTHERLET,
B VCSSL &l

VCSSL (£.2011 D LBEMFLWL C SBROSOAVSIVIERETT BRI
Visualization-Calculation-Simulation Script Language (R84t - #EE&E/>IaL—2ay
DIzHDRY)TINEFE) DT RFRARRIKEE T ECTHHERATIHEHETOI/ S A
PRERM R I2L—2av % FRICARTDEZETBEMELTEFINALEETT,

MATRETIE LURARR—BARICEVWTE HIZIERE S GUI 77)% 3D Aty —IL
RE HBRINIRLREDEFRICHETESEZ2BELTWIT (FAFEZH).VCSSLOD V]I
Virtualized DBETLAA, RICEDESIRIAVET M N>/ 728, . TRTEIL Visualization D
BEEROTWETY ) 3UED C RERBOHP THLEMALD. TOJZIV T AMRAICEELTSY,
C RhEEBEADATYTTYvTEEZILNET,

TEANERY A MCIK FEARAINPY Y T O—N BRFIERLREERELTVET,

707>V EFEVCSSL A b https://ja.vessl.org/

B RAXEZ&

-BEYIMAEEELTOVCSSL1.0

File Program Security Infa Run(F11)

VCSSL DEAID/A—Y32THB VCSSL 1.0 £.2011 &£ 1 BIcES
VI LTI B EEELTRELE L, ZDO LMD BMIE. BSYT
P EICBWT, - —EREHP. bLo & LEBEWHESTET OIS A
IRERBT BB T, 200, MBS EHHTI—HF—DS\L C
- SEROYEARALOD. BE L TERICRABLIIE ALY T
s i | fELESBERYELE,

‘GUI 75749 2% Y R—ML BEOTOTFIV/FFEELTHMIIL VCSSL 2.0 LUk

%< 2011 £ 8 AAR®D VCSSL 2.0 (&, GUI X 2D/3D 7574w A7 EDFEREREE KIEIC
HFEL BUER BRI TR HHBRENANLARICEN BT 2FEZBEL/N\—Y3arTlLE,
EFNICHWNBEYIMIBOEEEVI UGS BRTHERTSEEANEMIILI L,


https://ja.vcssl.org/

VCSSL DHREENREELWR—ATHEHALZDIX 2x HX T, ZOBF R TIRIED VCSSL ICEN
ZEANLESTIFIFEZEY., LIRIZIRITRD 3.x HRICEDZFZTHIRHRBEIHEONTVET,

B VCSSL D%

‘CEE(CREE) 1V HFBIRAZIVINEXE - TAYSIVIAMICE
. a VCSSLIZEEY7NHDEEE L THRELLRENS, CRDR
inta=1;

S — NI SCEERA LD DEIBE L. FRICIRAD SV TV
intb=2; CEEBELTOET, T C ROSHEARAZH A5, VCSSL
DIGEFTCICBE/TEDTLLED,

F7/2VCSSL RTOT IV AMICEE T IO T SUEDNY
YTITAFLPTVWEICINAT D C REBADATYTTY
TORIEMICERDZIHNSTT,

intc=a+b;

print(c) ;

B e LEHEREYYIaL—av AR+ 23DIE LY

BEYVINHER THo/EICHELT.VCSSL (db&
SELIBESEP Y Ial—oavIilBLAE AR ST
WET, ZITDIBeoELIEIFETEARZIBLTHY,
BAMICIECERBTEVWTE 1 HLUATKRHZIEEDET
BAHY—TYMILTWET,

BAMRSERELTE. STED BB ITTHDIEN,
X CSV/TSV D I77M IV EFRIIKRADT7MIVAH T
BBEDTFIE. 2D/3D J57%7OvNG 25147 UDNYR—MINTWBRERENEIFONET,
Fr EHEEELEM 1 /&[0 (100MFLOPS) 288 4. ZNAYDKEIGELTWET,

-GUI %> 2D/3D 7574w I A, 4V RRED RN AMEEL Y R—h - 5 GUI 7V BRS

VCSSLIEZ GUIX 2D/3D 7574 v R0 E DN FHEE
HEEESATZ)THR—MLTWBEH, FEAEITE
DEF. HIEENANLGRREIATENTIET,

EWDTH,VCSSLIZLLBM/NRIER T OIS LB TE
LAEERBTHZLO. BHERTT)r—avOEA
EFBETIEHYERA. ETOIVWSLARTIE. XML K
HIERARZAIRE LICRASRICENMVWER A,




LA, LB B ERE T GUI D LD ANIRB D MR ZIFE W 7B 7T 7 72t D7
5 VCSSL DYV TN IEFEN L TFERICHU ZENTEX Y, 7=XA—2avdisd 2D/3D 75
T4y AEFEITRABDERATY . oY FBEPEEEHA, 7F AMUBRESRAFTT,

- VCSSLTVYY | LTEMETBRIVIMNEE - EVTICICEITIRE

VCSSLIE. TVCSSL TV ¥y 1 EWHBTY VY FTEIFT 5. RV TNEED—FETT,

(ILED) AY)FIEEEIF ANBD SR LATOTSA(V—RO—R) &, RITRNCHEMEER
EICEHBURLTE. ZDHFTEDFEETTEAHAD IO SIV I EREDETY,

ZDD. b&oELIFTEPRWVWLIEBREEZ TV WG EICENTT  fIAIE XERADOYTH
RETIEHMITEEX T vessl | DILEFAMITTRETNIL, ZhAEFTVCSSL AT S LD
SR TY . HEIE. TNEYIRTY TIVI) v 37E3T BEIMICETTEEY,

-BRABRBRIBETENME - USB 75 v axE) —TCRITRIECLELEVD

VCSSL OETRER. EFBREBET RN TAFARL—TA VTV AT LAICRHBLTWET,
ZDH BITREIZHNIE, VCSSL TRIBIN/ATOTF LR ECTHRKICEELF T R
JVUTNEZBRDOT RRICEDETEIRALY. . EHRLLYTIVERIHYEEA 2<KA—D
TRV S LD EELE T Iid,. GUI X 2D/3D 574y AR EDKEELBIA TIZHYFE A,

. RTRIEE USB 75viax
T —RENLELEEFIBET. AV AL
—ILERETY,

MoT. OV SLERITRIES
USB 75y axEY—ICANTHLE
P AHEDIAVE1—9—RETHE
gonumra: Wlsacaire IEET77 4 ByaEsTEET,

I X EBDOY TR CHEOK USBAEY—2ET EZTHERKICHF.
HbERS ! DL L !

-ERTREIR. BETOSSAICEBRLTHEERTRE

VCSSL OETITREIE. BEOT OIS LICAHEL CRATIET, ZDFEIF. VCSSL DEITIR
BICET 31t R (EREFHE) TH ARIROLNTVWET,

VCSSL OERATIRIEIL, KITRARIZELIIC BT RN TRAF ARV —FT AV T RTLILS
WCAVRAN—IVAETEMELE T, DFY. BEO IOV S LICETRIEZEMEL CTEBEAT 2,
EZDHTEH. ZTDOTOT S LEAFLTICICFEIEN AT,
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VCSSL ®f& - VCSSL Tld. CARIENTES

BtWT.VCSSL TR ABHRABLAREBNLET,
B BEDLB&>ELEEATCICTES

BIZIE. BEDHDEE B LG ENMEICRS>7ELFELLI . ERY TN EREILTF
BTHELTEVWWTTD L) Rt B2 B2 EX TRIESTILORBEICIIEETY. %
ARBFIIXAEADYIMNREEZBE FTERBTEZEVWTLERTF T vessl 12D TRETHIE. H
EFETENEYTIVY) v T BREIFT ICICEHEARITTEET,

-l - FBEREETITATSA
https://ja.vcssl.org/code/archive/0001/0300-prime-test/

DAV S LIE, A—F—D ADEIRBHIEI D EH
| 97 [EFEETT - is prime | ETZEETOUVSLTY,50 TISHLABRWRETHY 2

DS BEIBICANTIA—LARTLTEEZSZITERY, :5E
ISR EEITVWET,

B &5 GUI 7V AR TES

=HEEAURAEET GUI(EmE) BO%FKT 5ICIE, EEETH DM IS, EEIREE R %
BLRDIGEDZLHYVET FIC. FRDOUEBERNB N BEMTHDIHEIC. GUI FRICZLDOFMHE
HDMIBDIFBNCEDRNEVWDIEEZWLTLLI,VCSSL Tk MiH I PEEEM TIHNASEEIC
E2EDD. &5 3 TCRIVDH B V1V R I%EEBZENTEET . DD NRELRES GUI
7T THNIEFRICHARTDENTEET,

B - 16 EHH>—I1—KRE RGB EOHEERE#R -ARTT7SY
https://ja.vcssl.org/code/archive/0001/1000-color-display/

RED = 12 >

S N ZNFAY5 L&, GUI LT RGB fE&E A5 —O—K%4H
- BEE#T 27077 LTY, EEOBERRLTHRTS
EHTEFT . 2EORRIEER-OAVNAAKT 450 17
2. GUI OFIENICRE T 2584 1% 250 TIRE T,
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B 7=A—=2aryxit?d 2D/3D 5 74vIRT )T IVIA LS Zab—oavE

VCSSL (4.2D/3D 75749 R%BHESATSYTHR—ILTOWET HICYTILISLTD
RIBICH L THEY, 7= A= aVEBEREETOENAREER>TWET , IHLETZ 7190
AMEEEFAT NI M EBETIIERERFBICARUNER)TIVIALRE -7 XA—>a Vit
DIaL—aviEE VCSSL DA TRIELTHRRETZ2ENTEET,

7RB.VCSSL @ 3D IS5 71y AEEEIK. VIR T REDL VY S5— BTV YY) TUE
INBED T TT71v I RAR—RREDFFRRN—RIT7OBRICEHLT . EDLH%IVEa
— 49— EICBVWTHEMELE T, 2D N— RV T72AWVRIHEEE LT/ T74—< > RULH]
BRINFETA ZNTERTARIIT Y /DOMREKEARIBLTVET,

Bl - ALY XERBITBREDIIaL—ay
https://ja.vcssl.org/code/archive/0001/1800-convex-lens/

ZO7TO7Z A EEROEE H
HLEHDANEREMN OLY IR
BESHCEIFL.ERICEFRTS
RFEBHRLAEYIaL—Y3VTY,

MIBEEIZUT VYA LTITW T
DIER%E 3D 7= A—Y3avTRRL
TWEY . B . BESHIE PNG
NERI7MIDOFAHATERETIC
BoTWET,

Bl - —ERYFDIIaL—av
https://ja.vcssl.org/code/archive/0001/0200-duplex-pendulum/

ZDF7AT S LIE ZERY FDEE)
HFBRIELEYIAL—23avTd. 265
HEMIRREIL YT ILIALTITW.ED
BER%E 2D 7=A—Y3vTRRLTW
E3

D7 IVIA LYIBEETK. 75V
Va1 AEROBERTLIEZ, 15—
EZT17L—LH7YH 5000 CALEL
TWEY,
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https://ja.vcssl.org/code/archive/0001/1800-convex-lens/
https://ja.vcssl.org/code/archive/0001/0200-duplex-pendulum/

B 7/35770vMgeEER L TRIERIES

VCSSLIZ. B8V I7NADEE TH>/EDHFKRELT.2D/3D DU/ Z 77Oy MEBEAFTEL
THY. BUEETE O SATIERATY VT 7HBEISIBRESA TS TIEHYFEAD, IFIF
2TOETRENYR—ILTEY, FRICERATEET,

ECHTHIEFHEEEAE CEBNERTI . EEIANERETIE CEENEAMICEFIT,
C THH~# DD HhBEWVNTIFGE.VCSSLIFELMTEL TWEH A LA LERE TR DS
LIRBVETEDIHERS.VCSSL OADNTATSLANST S IICTOVNTE NRSA—FEE
ATDTZA=23vTOY N A REE B E RN AT A0, A&ICE>TTEF
ILRYBET . MHETHNIL GUI TRIA—YBREBEEAENZ2OEH R T,

-l - O—L>YTRS99(F74)VHAkR)
https://ja.vcssl.org/code/archive/0001/1600-lorenz-attractor-file/

IDFOTZLIE. O—LYYT RS9 8% 4RIV T=Dy
HETEHEL EREI7MIVICEEHLT. e 3D T 57
IOy bIE3 Whwa HBENAHERE 07075
LTY . ZDTATZLIE C EETHIZZRALEEEZRRT
X570, VCSSL CRih g2 XYy MIHFYHYFEH Ao

Bl - O—L>YT7 594 (GUI RR)
https://ja.vcssl.org/code/archive/0001/0100-lorenz-attractor/

IDTAVS A, EERBO—LYYT NSO89 ESTEL
T3D U321 7Aayhg37O7 S LTI, 771 L ENS
I EEEERS A BEEY S IR L TWET, I5ICGUI

SREBEAEFATEY . AT —TN\SA—9%FTS
EBTHHEIN TS 7PEHRINET,

Bl - HEFILT) ZLIZEZBEDI2L—ay (R EDIK)
https://ja.vcssl.org/code/archive/0001/1100-string-wave/

{ ZOTOTILIE BEEFROR EAEDDEOKRT %, 2D

/\ /\ | USIT oA=L a3 TOYRN T BT OS5 LTE ., CDEHE

(B VCSSLTHE—BR T’ 272, BN+ O DIEET
BEtEETOYRRYRL, 72 A—2 3V IETVET,
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RITRIRDOAR - VCSSLZzIELsd LD

FTNTIEWE WL VCSSL ORTE®RIEZHAEL.VCSSL 7OV S L%5F - RTLTHFELLD,
B [ Hello,World! 1&&RTRI37OIVS5L%2RHKT

ZNTIE BE VCSSL 07OV S LERELET.ET ATRDEDTEMTELVDT, AIH
THFANEESY IR EBB LTIV, ZEL T AT DEIICE B L THTLEIL,

print ( "Hello, World ") ;

SN T T L7es. T Testvessl | EWD ZFIATIFT CEYRIBICRELTEIV B, 7
T DIEEEBRARDIGEIE. [ TRTDIFMIV | REERRTIZVENHYET,

BEFRELLEIZZAVDILRFIERAED vessl JHIZAR>TWBHATEERLLE IV, B LILR
FHRTINBWBE ARL—TAVI VAT LDBRET ILRFERTTDLICLTELEE
AT HEIET ILEF BT 1REDF—7—RT Web BBELTLEIL,

UET. &MOTOTILIRERTY ., ZOTOTZ LI,
BmEICT Hello, World ! J&EXyE—YU%RRTBIRRICK
S2TWEY,

DFEYZDTATZLTEERICT Hello, World ! | &R
IEZEHNTENILVCSSL 7OV IV DREBENE S/
EIIRYFET . ENTIR. REZHEELZLLD,

B [ VCSSLSV%91L 1| DAF

VCSSL D HIFENLRRITIRIZIE, [VCSSL V1L TY, Tig URL MSAFLTTRIL,

VCSSL

VCSSL 54914, AFH URL: https://ja.vessl.org/download/
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B VANV AETHEATZEE ( REIRLV—FTIVITIRTLHERE )
VCSSL V91 LI, EBTRAIMN TRIFARL—FAV TV AT AICHIEL AV ARM—ILAR
ETCHATEET. ZDHE.BED Microsoft(R) Windows(R) M EITHWHERH T EAX

BICRICAETHEATEX T USB 75y axE ) —THEEREELARETY,
¥ Windows (£#E Microsoft Corporation DKEHLVZDMDEICHITZEHFEIZETT,

913, https://ja.vessl.org/download/ OR—IMST WEFLHFOO—R |DR
SV (FTHEER) L. vessl_~.zip 1590 O—RLTHRELTLIEIN,

T —
WE9<yoro—K
Download VCSSL

ERAEICIEUTOEICERDFEDHYFTT,

5294 L ( VCSSLjar ) #EDFFEEL, TOVSLEBRLTEITIEZAE

Hello, World! BELHICHBT VCSSLjar (JAR R T774
W) 1&B5TIVI)vI§BET VML EEILET
ZTHRIFEREFELAVCSSLTOY S AT Testvessl 1%
BIRLTKKEIW  E2VE@AEN’EEL. [ Hello,
World ! JERRINNIEKINTT,

ZDHETIE, AVE1—9— IR EREE—1Th
F LICHEE T IO S LRI 2ENTEET,
FDT=8.VCSSL 591 L% USB 759 a1 XEY—IC
ANTHLEIRLDIRIGEICIE. KEFEFITT,

BB ZORBBAETIE AT —([EHTESTEDR
EIhFd, INhAEEBOREICEPTICIE. Windows
: DIGEIEVCSSLjar DK HYIZ T VCSSL_~.bat (/3w
FIPAI) 1ET TSIy LTRBEIL TR S,

EIHOLTHFRAPEZ VCSSLO TR BHET oM TIA—A . . - —
Eonigmame: WISSonEn MERT Windows LA TAE—BEAIBET HIIE. EITH

B A€EBOYIRCHOK USBXEY—RET EITHRBRICE I,
HHEERS ! 3DLHMEHKIF L !
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N3 bash ZYTILTCOREBFNINETT,

-Windows G, VCSSL O3 L4570y 5L BEBITRITIND Ak

VCSSL 70754 ( #aRFH.vessl ) #HVVyIL AZa—ms [ 7O7SLH5F< |
P EWEEIR T FEC 1 2BRLET,

THE.T7AINEEDYINTHDLTRONZDT. IITHRIFERRELLHICHD
[ VCSSL_~.bat (/SyFI774I)) | %ERLET. [ COBEOTOTFLERCEXIE BIRL
0I5 L5WOEMES |ILFvIEANTHEET,

THEZFNLEEIX. VCSSL 7OV S L% TIL0)yI$3E 3T BEITRITINGLDITARY
E

‘Windows TaOT VROV M\SERTIHE

YV RTAVTIDSFERATZICE RIEZH Path IS BELETAIVIRNICHST bin |
AT DINREFEEFHKLTZIW ( bin 74 ORI, XV NBEIR D/ F 771 ILHEFTE
LET ),

BB INZADBEFICDOVTIE, Windows DN—Vav|lE>THRICERYETD T . Web T
[ Windows BIEZ# Path | ARETHRELTLEIL,

N2AEBEFTHE, FROLIICATYRTOYT IS vessl ARV RAFERATESRLSICAY
9,

vcssl Test.vessl

AH.main BHAEF OOV S LTIE. FEEOLIICATYROKREICHITT main B DB |15%
BETHEHNTEET,

vcssl Test.vessl arg0 arg1 arg2

-bash ROIATY RAAER (P T)V) CHEATZHFES

bash ZRTILAAEINTVWBRIETIE. L TDLIIILT. YzIbd b vess| AV REFEHET
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XBLHICHERETEET  Windows LA TIATYRAAEHERAS VCSSL #FHT3ICIE, AN
ICZDBFEEAVET FT . BEL/= VCSSL SVYAM LAV AN—ILARERR) DTA4I 5 % Y
BIGFIABEI L TLEIW, CZ TR U T O 74 Y IR EILI-EDELET,

/usr/local/bin/vcssl/vessl_* * *
X OEDIEFATEIN—VavDBESICEZI BRI TEIN,

MWTCIAYYRFANImREZES L, LEBTALINIRICHS [ bin | T4LIMN)DHICHEE
LT AT DEDIC chmod +x TEITHERZMIILTEIL,

cd /usr/local/bin/vcssl/vessl_* * */bin

chmod +x vcssl

BBISKR—LTALORICHS [ bashre (BLTZ7AIV) 1F7IET bash_profile 16L<
&I profile 1EWDT77MIL KV ATALICE>TERYET) ATFRANI T4 THE.KEIC
TO—17%EBRRLTLEIVN, ZOR LDITEZIR>THELLBWLIICTEFRBLLI W,

export PATH=SPATH:/usr/local/bin/vcssl/vessl_*_*_*/bin/

K3 OEAE FATEIN—IaVDBESICEIHRRI TSI,

UET OV RAABRDEZHNSTE. [ vessl |AYYRTVCSSL 7OV S LAETTES
IR YFET, BEEMICIE, RIFERERLETOTS AT Testvessl JITULTDOLIICLTERET
TFI . INTRVEEIEEIL. [ Hello, World ! JERRINNITHINTT,

vessl Test.vessl

BB.VCSSL SUHM4LD [ bin | T4LYVMN)IAICHS [vessl I EWDT7AILD, BEFR DY
TV RY) TN TWET  ZOFBEDIAAV MNP IMNRELT. 7OV SLERTEOAE)—F
AEERECIFT. AIRTOVSLDET T IREDAE) —FHETHET2HEIE. B
BREITEELTTIIL,
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B Windows ICHEM VAN =L LTEATZHES

UEAYVAN—IAETHERTEAHEICOWTEHBALTEE LD, Windows ICIZFEET
VCSSL Z3<ICEADREBICTZAIVAMN—FEMBELTWET . &IED Windows RIETIE
[ Install.exe 1%.Windows XP L EIDRIZETIET Install_xp.exe 1=E{TLTKEIWV.ETT
& VCSSL AT 54 ( #kBRF .vessl ) &5 TIL0Uv092EEBETRITINDIREITARY
9. £ VCSSL 7OV S LICEBDTZAAVHAREIN, ROFPT<RYET,
KEDNSFHLWA=UavaA VANV T25E1F. HONMCHEWNN=J3 v ET AV ZM—IL LTS,

BB AVAM—IILEHETE AYYRTOV T SFERT2HOD/RRZEIL BEITIE

TONFEABEDIVAN—IVIGRT (L) IC1 VXM=V LT35E, C:¥VCSSL¥bin 2E%
RIRZEH Path LCEQT‘E?éLZ\%b‘%UiTO/\Zﬂ)ﬁﬁik’DL\’Cti\Wmdows DN—TavIl&

STHIMICEARYFETDT.Web T I Windows BIEZH Path | AETHRELTIEIN,

B LFEHTEXRWESIE - Java(R) O7vT5F—b
X Oracle & Java I, Oracle Corporation RUZEDF Rt BESHDKERPEOMDEICHITZEEXME

BT . XHPDOHE BmEFRIEHOBRE I EFBETHLZADHYITTY,

VCSSL SV ¥4 LD EFLBEILADWIEE X, Java DNN—I a3y HWAREMAHYFE T, ZD
D Java DR Y AMIT VAL RITBREBARFRICTY T T — T 2RELIHYET,

B¥ThR Java AF % URL: https://java.com/ja/

LR URLASFETTYTT— T2 HODLHEH W Java RITRIEETRTT VIV AR
— I LTHD, &ZIFREA VA=V BENDEERDZEDHYET,
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https://java.com/ja/

B VCSSL o&FEm (VCSSLavY—Ib)

[ Testvessl |5E1TT3E EHREICEVWIAVRINRRIN, AWXFETI Hello, World !
ERTIINET,

Hello, World!

KERIIEAR T ZEEOARIE AR —2 a3V AT LAOBELREICEI>TEARYET,

ZOEWEEFI VCSSLAYY—IL [EWSEDT,VCSSL 7O/ S ADERTHICHIEL. 22
Xy =R EARRTEIENTEFT,VCSSL OV —ILEEFLAE.VCSSL 7045 ADE
TERTLET . AH.CUI 2BAWAETO7S AT BETHNISIERRICTEEELTEET,

VCSSL OV —IJLiCiZ. BOTAYE
— B RER S TRV AT LR
| RALE ) T3 4T UNKNOWN_PROGRAM 103 58 VERTY ORI T VAT LA
[MIEEE]rx=2.0 MSAYE—IUARRI v
e DoAY E—IBRRRIINDZIEFEHYE
EEXh TULANER I EEFELTVET. 4,

ZThix 7075 LRICEBRIRAD D
SIIGEY. BITRICIS - HELL
BERETC. TORBICEELLEV AT
LXytE—IDRRRINET,
LFRaBoREFERLET: ' VAT LAYE—IHRRLTVBE
fun(int(] a, int[] b) ICIF VCSSL vV —ILoEhiE&IC
funfinta, intb)

RYEY,
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B ZDfDRITERIR

VCSSL IC1&, E TSR L7 VCSSL S84 LLAMMIE FRAGREITIRIENHYT T 1 53D
RRICEEBLVGRTRREZI/NLIT ARICBCTELALEDEEIRL TS,

-VCSSL T571%

VCSSL 2.0

VCSSL T5 14 (VCSSL Editor) I&,VCSSL S>%1 Al
FEHRIhTWS, 7O S LR BADEZIT19TY,

IVTIWBTHRANITARES Y IA LD —RE L=V
NC. 7OV S LEEVWTICICRETIZEN TSRO 8
WRISLEFRISGERTZDIHELTVNET,

AV ZM—JVIR VCSSL 544 5T, VCSSL Editor D7
AAVHDLEETEET . BEM VCSSL SV 491 LTI,
[ VCSSL_Editor.jar | F7zi& [ VCSSL_Editor_~.bat
(XE)—BEEEMR) | TEETEIT,

=Frrotyy— ( BRESVIL )

https://www.rinearn.com/processor/

I)=7> 78t yH—(RINEARN Processor) I, VCSSL
DRAFEDOTER>IEHREZYINTY,VCSSL ©7OY
S LERF-RITTEHDIEEBHA.VCSSL Tk L7
¥e BHREEOHMEEELTERIZENTEIEY, I,
RELELTOTSLEAZ21—N—IIEHLTHE, LWDTEH
FCIERATIENTEET,

VCSSL TEWEEI—RREE BETHEV VWSS
ICERITY, b EEMITHEEL T THL BICRIFRD
VCSSL DBEBEN IV ARV TEIMELET,
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https://www.rinearn.com/processor/

FaJsshA

BISVEZICABRNC. 7OV SIVI DRHRERZEEVOMIZATEXZELLD,
| Bdsla N
AP 1—4—EYTRITT

RENSHT MY EFE. AVE1—F—IFFETENEZDOIDICRELRE LR T BEDLD
ICEAEABRICARY, SETREFIIATETEEEDOEMERVELL. ZOERICIE. B5
AAEBHEEDMR LEWSToN—RI7ETOEILEHYFETHAVINIZTE TOEILERL
TREEFEA,

L<HIBNTWSEY, AV E1—49—E. VIMN I 7 H ANDE T ORLZEFLWMEREZBINLT
WIET CARICEEREARIVE1—9— EEINLEDYDRR T AHTEEEAR
EOAVE21—89— FEBILEFTMTETEZDE, RIKRAREEOY I IZT7HAERLT
WBBENMNFTEHBDTT,

-Fassh

DI AV 21— — L TR EEEE IR L T<NBY IRIT T TN FEZFEYTRY
7 EF KA DTLED DY,

KRV INIITOREF DFYHRFIE. [TATSLIEVDIEDTYT, AT T LICIE, WHhD
ROVEDOEZRAV) TMIEDET, RIFRAREROLONFEELEFTHA . ThoLTUCHE
LTWBDIE TaAVE2—4—IIT2maD FRAELLEATWS | EWIETY, , AVE1—4
— (B LIS VIMLIBREDRITRIE) . 7OV S Lh DS EFRAE LBERICEITLTUE,
ZORBRELTYIRNI T DBBENRIZINF T, D2FY AT T AL, AVE2—4—IIR/TS
MUBDOFIEEZ ] DLIREDTT,

FEADAVE1—F—TAVI—FY M TEZDE T — LN TEZDE, ILICEIRSEMEIC
XEHIRTIINZOE, 2 TEOWITATSLDLHZED ST NI TN EE/-HSRDTT,

W nJS53IVJ55E
OV LICDOVWTC AV E21—9—IlH 25 RAELLEATWSIEDEESVEL

A ZDMRAIERZON. TAVSIVIERTT. TAVIIVI BRI RICHRLLER
DEDHFELETN KB T HELUTDLIICHETEETY,

21



REEENARETIAVELI—4Y—IIBB L. 2TOLEER>TVWEDH, T ViR (BMEE) T
T,IIVEEIF 0 & 1 DRBITHERIN, AVE2—9Y—NEHEEBREL. ETIDENATETYT . &
WOEYE IO VEBEFATEDBYICEET LI, AV E2—49—DH%ER (CPU) IF5%ETX
NEEINTVWADTY,

IUVEEIE0ET I THERING O ANBNEEY YV VETTOV S LERRETZDIERE
TY.ZIT. EMBICHBTS 0 & 1 DRI RFOEA (Z—FE=v)) &Y YT FHHPT
LEEDOW TRV TUEETT . RITTHHICIE Z—E=v I A TTDOI Y VEBILBEIHRAFT . C
DIEEIZABIDFETETRETTA, — I 7 EY TSI EVDY IR PAFRINET,

=y
=]

i}
b=1111}

AV SE

RUVERTEVT)EEIZ EERMIC CPU ICEEAEIN TV DA (AEEE P AT —
TORR vV TRE) LMEATERW O, FEEXETETNOEBAB O E TEBEERYIRY
IT7ERARE TG D RYDFEADNREERYET,

ZIT H2ENANTHEANARBEEZSHELLTYR— N TEVWT. ZThZEzAVWTRICTOY S
LERIRL. ZOTOV S L% AV NAF | EMRIENDRHKRAY INIT T TIY I VEEICE#RLT
IO AVINASREETY. A4 [ CEE | . IV (SBREETY,

AVNRASEEEAAVTERENICE LD ZEDIET I VEDTOISLTYTN, S¥EER
HBADERZFIOAVIASHEHTIT>UKNEDT. IV VEPTEVYJYEETEOANLHART
BLYUE NIBMNERBISEAFT . TN TVWT YV VEEELT CPU ETEERITINDDT. AL
BRELIFBICHRT.CPU OMREEERARERATSENTEET,

29 FERE

AVIMSBEERETRBINALTOT S LREHEETT N, TV VEBICEBLAITNIEETTE
FRAMMBICESMAZLORTOTILRE WEWEEMT 2O EERBEEHYET,
F Y VEEIZ CPU DA PTEEICK > THRARBENBEET 2D IV VEDTOTSAIC
SRR FEEDELCE T,

ZZTC. OV SLEFRICR D VEILERE T  TOFERTITZOH. RVYTSNEETT,
HFB2A.AVELI—9—EX I VELIFOHEIFEANS, AVE2—9—N RV SNEEDOTOY
SLEBEERTIDEEFTEERATIT RV INEEZBO OIS LK. T1V9—T)H &0
IRIFIRY INIIT D ETEITINE T AVI—T) 5K TOT S L%&REFHEL. RITTEDLIIC
BRETSNAYINITT TE, DFBECH. TATSLEM,NT HDTOY S LTY,
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"VCSSL RIS NERE

VCSSL (& RBBICEITLRVYTINEEICKALETVCSSL TRABINALTOT AR,
[ VCSSLITVIY JEWIIV =TS ETHRFEIN. RITINET, INICLY.VCSSL TId T
AV S LEZEVWTZTDEFRTTE ISIFRABARL—TAV IV AT LA LETEDEEEIEL
BIRFEHELHYEEA FRIEIENTEET,

RE.C EREBRELHBRTIENBEETIEISYET,

B VCSSL 7OV 35 LDER

FTNTIE. WEW&E VCSSL TTOVSLERELTHELLEIEFT. 2 TDERELRDZIL—ILE
WO RIZTHEEET,

-TOTS LR ENMSTARTINDG

VCSSLICRRST . Z<DT OV SIV I EETIK. 7OV SLDARBRITEERNICLEDITHSTD
TANEDIIRNTUEINTVWELS, 1 D07 (X)) T1 DONBEEKRLEY, Chid ABIAHE
EXDXREFLHBAELRALTY,

U EHBOETE LREICLY MBARABN TP RIOTOTZLORBICEDHZE
FHYUET, LU BT FEDSTALREBINTVEZT,

START

int digitStock = getdigit{);

digit{ digitStock * 1.1 };

if{ digitStock <= 100 }{
digit{ digitStock = 10 };

varfloat value = 0.0;

varfloat a = 1.0;

varfloat b = sqri{ {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 != sqri_value_stock }{
sqri_value_stock = sqri_value;
sqri_value += sqri_arg / sqri_value;
sqri_value *= sqrt_inv:

1

b = sqrt_value;

c=c-d*{ a-a_stock }*{ a - a_stock };
d = 2.0d:

}

value = {a+b)*(a+b) / {4.0"c);
digit{ digitStock };

value += 0;

END return value;
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TG DRDLYICIRT ; 1 (EIO0Y) &3

VCSSL %IEU&.C EBRDOEEEDTOVIIVIEREDEUE T ORPYAET ; |
(£X00Y)TRHELET . TFRANIT (Y L TORITOEEISNIEICLBEIHEIEL EARIC
BITEELIEEEIAOVHITENBETH—1T(—D0X) IERYET, ZhilkY RVWH%E
TXFANITAYDERITICE S TR TEENTEET, LHALANS. RITLTEEIOOV%ET
5N dEIT— M50 BNE2FETIEHEFRISBETT,

-TOJ S LIREARBF TR, A LEREPERA I BARELH

VCSSLDOZ7OJZ A RRIELTHEARBF TRARLRITNERYFREA BLT7ILT7RY
TH 2ATRRITHENETIEITEAFIC 2AZAR-RZHR>THALLBVEITZHFTS
IV L ERECPERAIC. BAEZ2E0CE2AXNFEHERTSELTRETY,

FTIWRSyal// 1 FYEHRRBERIND (AXH)

TOVSLRTYTIVRASyal/ /158058, ZDTOHR T, ZZLVERDIDITERX
NET . INAFIALT. 7OV SLRICATRIAVINEEATEZENTEETT,

[/*1&1*/ I CH- - BERRIEERINS (OAVN)

FTIWASyoal//IICEBAXVME —1TOADNERINET  ZNICTL. [/*1&T*/1TH
ST DT BEITICH > TERINIT . EVIXAV MR LEZWESY. 7O S LARNOEF
EDUIBEAE—BERICHIBR L I=WE SR EICFERLET,

SLBRAREEEICHN (RR) TS

MBARABRDOHEADIE. TATSIVTICBEWTREEERIEIETY, I TiL, print BEEERWT,
VCSSL AV =LAy E—UBRRULTHELED, FEEDIDICE R L, BITLTHTLEIW,

print ("Hello, World !") ;

ZD7OVSLEETTEHENVCSSL AV —ILICT Hello, World | JERRINET, 2D
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IKH BEPRDIEREZRTIDFEELARE T, FLDELIICERL, RITLTH T,

print(1+2*3);

ZOTOT S LERTTHENVCSSLAVY—ILICT 7 JERRFINET,

BB MEBRBDOEADICIE, print BEOMRICE. printin B> pop BEMHIEELET,
println BIEUZ. print BHUICBEI CRIT AT OBEEEDM T W /= BEE T, pop B, VCSSL O
Y=L TREC LAy E— T4V RIICAY E— VB RRT DB TY,

."’""_,’ & "05.‘
!'_ % * L

HelloWorld Hello, World !

BB EERICEDIIBFETAYE—IDNRRINZDE LIBROARL—F ATV AT LK
FLET . HOEDITHMIIL ATV ROTIFELL VY IMNIZZTOEEO—ZHICAYE—IU D RRE
N3&OHRGEEHYEET,
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¥
B &

TOVSIVIOHRTIH EERMIC GTEICAVWSEIX I EHUICANTEARLEYT . T8I,
BEEHLTELEDLIBEDTYT , DFUEHEVWISZOHIEBEANTEE MEILSLTH
BEGHNY. EXAALYTEHIFTY,

B ZEH80OEE

BREFEIICIX ETESZTVET . EEIRUTOLIRERTITVET,

BOT—98 ZBHA ;

T—HRIIOVWTIRISCERTRFELITN, EYHZTHEDBEDLILEDLER>TLEIL,
ZEHARBEBICEIVIRDERIT BHICNFSENTEX T HIZEL:

string s ;

INTstring BU(XFEIAEFRHIE) DIs ] EVDZRIOZE BRI AEINET . COTOT S LER
TFLTEMEREIVERA.LFEEHERAEBELEITT. AEB AT >TOWARAVLWASTY,
ZTNTIE. EH s IEARALTAHELLI UTDEIRTAT S LEERITLTHTLIEIL:

string s ;
s =" Good Morning ! " ;

print(s);

o705 L5273 5E.VCSSLAVY—ILIZT Good Morning | JERRINET, OF
Y print B TR TIIDINBRE. EMsI TELEDIITT, ZLTE# s %Z(FE o7 print S
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L. ZOHRICA>TWBEEFHAAA T, VCSSL AVY—ILICRRLIZDTT,
B ZHORA

IT.LEDOFRNTBEWTT = (13—=)) 1RSI’ EHGLEL.CDESIE. BRI AELKT
DAD—ILTIFEL [EHOBRIEEAND | EWVWDBKEERFDIEETT . 2OV LHLGERSEE,
M= ILDERICHZEEZ. A TA—ILDERDERHICKATEIEWDNEBEZITVET, EALRE
TERTAISEAMAINET,
W #HA1E

FELAZRILHOTHEEZERATEIES, —RICIZEH AL TZIEEVET  WHLES
NTVWARWEHIZ, EEICERTERWGELIHYET EHEET S LB EICIE. TOEHAFE
FA33R1IICHTMEE T 2DEENAVNEIICTEFELLIN,

B ES LA ZRFICT

UTFDESICEROES ML ZRAKICITIEETEEY,

string s =" Good morning. " ;

DR TEICIE TR EN TES LI TR EBOMRL TN ZRCHRIHYET,

B BROEHES%Z—ITTIT

EHAEPRALBE UTOLIC EBOERDEEZ—1TTITOENTRETT,

string a, b, c="Hello", d="World", e, f, g ;
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>— g

B F—yRER

TOUSLRDT—HICIE. BEIKERHINTVREDR, RO A ICEELERINTWSE
HEDOT VKOO DFEENHYET , COBEDEAT—HREEVNET,VCSSL DEHTIE. 1%
MITBEDT—YRIIEERICRDBZVELHY, ZORIFIZIOSNFEA ( WHDBEEIN (T

i7T9 ),

THBRICIS T ENENRASBEADEE RABWBEDENHYTT L TADREE
ICEEWA DY ET BIZITERERD int T FIIRA I AL T XFIERD string B
ERAVWTHAPERII TEFEA MO T ERNEZEE TR BOBOEEICE LT —9E8 %
BATEELTEREDHYET,

VCSSL THR—PINTWBT —FERITIZ AT DEIBLEDHHYET,

i) BWTE3 | BE =20
e
string XF5 EFEORX XFINEEINT 272 DDT—IEITY,
int B 64bit / B AEIRIMNTDODT—HB T, ALEIC
FrlE 18 M2 64bit D 2 EENBERAINZD T, ZRQEFTHE
long MNAEBETY,
float N 64bit / IN ARG DD DT —FH BT, (T
FrlE 15 M2 64bit D 2 EENBERAINZD T, ZRQEFTHE
double AT BEITHFYRAL FHETIE
I REOHMICETERENELET,
complex BRI floatx2 {& BHRBERNTZ2ODT—YETY float B
DEHBEEHREEZRFEET,
varint EEMD | R BRAERNT2DDT—9BTT IEHEILS
BHN REREEAENERAINDDT. EZEXTE
RO EROENATEEY, KA. int B &Y
HNIBFRE (I HELULERYET,
varfloat EEMD | EEME INAEEINT 27D DT —9 BRI TY IERBILE
N REREEAENMBERAINDGDT. EZETD

RO ZROIENTEEY, RME. float B &
PESY B SeIoqEe 2 =1 W b2 AN 3
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varcomplex | EEHID |varflaotX2{ | BR8N T 2LDDT—F9ETT,
BRHY varfloat BOEHEEEHEZRHEET,
bool HibfE 21R KUY EREDERERMNTDODT—4
True/false BITYMED true & false DEBKIZ. TDEFE
YES & NO EBRRLTHEELZZRWTLLD,
struct BER FERO-BAROEHEFEHTHROIETT,

XthDTOTSIVIEFE T int Bl float OB EICLEAR T long (F71E long int 72&) Bl & double D
BEME( FLEFTALUL )IZA>TULWBHEEDNFKHYZET, VCSSL TIEHEINLIFET 64bit DFEEERFD7
O XBTE2HERHYEE A, long ¥ double BAHR—FINTVNZDE HLETHMOEEA~ADI—NR
DREMEERBLIMARTT,
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B BHEEZHERATS

BlELT BHEZBNTES int HOERZFRALTHELLD:

inti=1;

print(i);

ZDTOYSLAEEITTEHEVCSSLOAVY—ILICT 1 JERTFINET,
EZAT.int BUCEHBDADEDERATEE. EDRDBDOTLEIIN UTDELESARTOTS A
HEITLTHTLIEIL:

inti=2.883;
print(i);

IOTOTSL%ERERITIBHENVCSSL aAVY—ILICl 2 IARFINET. DOFY. RAINE
[2.883 1D/ R U TEYIVE T BREBRBICEBHUIIEBLTRAINAEE M DHMYET D
SO EHE. B ORTIEIBADWMENRAINZE, BB AZEICEFELTHSZITEY
FT. DI —IV & TEEROBER | CMUET, RS ERFEREIRAINLZ S,
IS—HIHEIIN, TOTSLAEER T INET,

TN (R BN ERE) &R ITIE, A4S double BlE/2IE float BUAFERTARE
T EFNITIILLTDEDICEBICLET:

float f=2.883;
print (f);

ZO7OYSLEETTEHEVCSSLOVY—ILICT 2.883 JEELLRRINZET,

B v ANRE (AR RER)

EDOBICENT BHBITNEREZRA TS BERIBICBEUANEERINSGFZRNEL
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Tee CDEDRTHUT, LTFD LI FRE DGR THERMICITIEETEET:

print ( (int)2.883);

OOV L%ERITISHENVCSSL AVY—ILILT 2 JERFINET . ZOTOTSLD
[ (int) JOFBRITEBEBLTKEIVW,ZDLEICT—4E %Ay THALREBDEALF+IANE
BFEWUET FvANEEFIX. I<CEAIDOEEZ FROEANREINICERTIEREFTY,
LBITIE, [2.883 ) AiaHIMICEHMALTHL, [21ICLDTT,

B ERBE%FERATS

BWT ERHERINTES complex BAFERLTHFELLD:

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

ZDT7OTSLEEFTTHENVCSSL TvY—ILICT (1.0,2.0) 1ERTINFET,ZITM I 1,
EHBADEAEDER (EH) T VAT AICL > THEMICERINTWET /IS | 2%
BEDEmBUCARYET, LOBITOEIFEHRENICT + 20 ITHHLET,

RE ERHEOERMLEIEIMBIIIE, re BEE im BEHAEFERALET:

complexc=1.0+2.0*1; //1+2i
floatr=re(c);// c DEEEIE
print(r);

ZDTAYSLAEEITTEHEVCSSLOYY—ILIZT 1.0 | ERTFTINZET . INIEcDEERTT,
re O DLYICImBEMAERTE. AVY—ILICIE cOEETHB 2.0 |INRRIINET,

B TEREEREERTS
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INBUCIE, BIRFEE D double BY F 714 float BLDMBICEH  (EEDIEE 5D varfloat BUE
BEINTWET . 2L FET A EFIRICIEETE. AN DETHOMNERL TEEA
THTI M. 0TS LdhT digit BB LET :

digit( 100) ; // #i#% 100 #7ICERE
varfloat vl = 10.0vf;

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

IN%ERTTHE. 100 HTET 3.33333333 HHAINZET,
726, varfloat BLDHTE A HITEI T2 digit BAEUL. SREL/MEEEELTRLET . COMES
FAL. digit A AEZETHEPH T IEICLY, IBEDEEHBARE TEET:

intd =digit(); // REDREHHN%Z d ICIF

B IEBERORIE

2 2EDTOTVSLATIET 10.0vf IOEIICBIEDRICT vf 1DMFIIIhTWE L. Zh
(. ZDEED varfloat Bi THEZEEARTHHDEDTT,

BEE. AOPICEEDBLAREEICE. BLAAEHENBETEYETOAET LHL.
varfloat BU& varint B E AT 2RICIEFERDIBETY . RADHRICDHPBENFEET 255,
Fh b float BUTARB D h varfloat BUIC/R B DA, F/ld int BB D hrvarint BUIC/R B D AN,
ERARELTEZ>TUIWVEEA,

o T FERIC varfloat BLOFEAEEIY Y TAWGEITIXEKEICT vf | %, F-MEREIC varint
BIAZE) Y TAWGEIEEKRREICT vi 12U TEEIHEINTET,

BIELTUUTD 2 207 A7 5 L5HBLTHELLD,

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

o707 S ALTIE VCSSL AYY—ILIC 16 #MTR2E 0.33333... JEHBINFET, DFYR
DHRDEYED double B! F/=(1Z float Bl L THRbni-EAEKLE T,

TO7OayS LTI SEIZ100MF2ET 0.33333... I EHAINFT HEDOKREICT vf |
T8 BUED varfloat Bi& LT b =-FEA2EKkLE T,
B IZREROERE

AEFEEDER varcomplex B A TDOLSICFEALET,

digit(30) ;

//1/3+(1/7)i
varcomplex ¢ = 1.0vf/3.0vf + 1.0vf/7.0vf*VCI;

varfloatre =re(c); // c DEEEEGF
varfloatim =im(c); // c DEER=EF
printin(re ) ;

printin(im ) ;

o707 SALTIK VCSSL avY—)LiC 30 #7 10.33333... 1. RICETIC T0.14285... | &
HAINEYT, ETVCHEIRAIEREEDEIHENM T, complexBLDIZED HIHYETZEDTY . re

BEEL / im BE%U% varcomplex BT L TERALIBE. 25 / EE % varfloat BU CERI§TX
E3 8
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LKL

B SRET

TOVS A AVE1I—Y—ITHRARR

HELEAITOEREODEDTT . BRI L TEHE

BT ODICIZ BINEE F2L i LE Y, VCSSL THR—MLTWBEMDER FICIE AT

DEFALHYET,
LS Rk HABE =3
+ nE int, BIEXRBIEETY, string B LTIZHIS
(BRLE) float, T XFiatind DEEEQYET,
complex,
varint,
varfloat,
varcomplex,
string
- BE int, PIEZBICERETY,
(BI=%) float,
complex,
varint,
varfloat,
varcomplex
* ®rE - Rk BEEENTHEETY,
(BHT8)
/ pRE - Rk HEEEIZHEETYT,
(BIVE)
% FIRE - Rk PIEZE27T-RYERDBEHRTY,
(RY)
** BRE float, FBHEE (Math.pow B DHERIEX) TY,
(#EE) varfloat X AT 3ICE Math SAT7S5UE(VR—NT
DUHEDPDHYET,
X BERBUCIIERATEZEA

X BREI.VCSSL2.1 URTTIE T IEBEAEY HTONTWELAA CDESIdfbd C S5
REFETIIHHBAIERIEF (XOR) ZEK T 5F M5, VCSSL2.1 LTI HLYICT* G2 S DfE
ANHEEINDLIICRYELL,
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FLBERFR T BRI T ORIERE DBBICEBRINTHLRERTING O FERH
BICRYET CDOFIZERZBLH.VCSSL3.0 LIFTEHRRE T ORBERIZIFHRELLRY,
INFBYCEATRBICF Y AL T OIRET2ENHEIND LIV I L BEE T DOREHE
BlE HEOBIEEBRENMFINTTH I ERMICITERDERZRT LOICHERIMEESH

A RN HYET,

B EERETFERHRERET

BEREERARIKATZ (EERANEREF) QL BABEDS WERISH L TZ LLTDLIIC
FRlWEEFIABRINTOWIT, ZOEEFIIELD C EEFROEZFICBVWTERAINTW

35D TY,

RS =R =R

+= EDEIC.EDEZRL |a+=b;
T.ETNEEDEICRAT | (allld atb DERHNMEAINDS )
%

= EDEIC.ADEZSBIWN [a-=b;
T ZNEEDEICKRAT | (allld a-b DFERNMAINS )
5

*= EDEIC.EDEZRIT |a*=b;
T ETNEEDEICRAT | (allld a*b DFERAFARAIND )
%

/= EDEIC.EDEAEI> [a/=b;
T ETNEEDEICRAT | (allld a/b DFERARAING )
)

++ ENADEICTARBLT, |a++; FhiE ++a;
TNEEDEICRATS | (allldat] DERIPRAINDS )

- ENAEDIEICTEBIWT, |a-; FkiE --a;
ZTNEEDEICRATS | (allld a1 DFERIFIRAIND )

RED 2 DDEEFIE IN—TOFETRWS/H, FREEINIEEICERYET, DD,
—MRICT++ DEEITIFAV V) AV T--BEEITIET V) AV REWS R AT WTUVET,

AVIIVAVMET VAV M) I EHORICHRICBEIRTEX T AIEZRIBEA I AVN,
BEEBBAVIVAVNETFVET  AVIIAVMERERCRXRTRHOZERICRATELIR
BERIBA V7 )AV R TRINBROEDN EREA VXV NTIMERIDEIRAINET,
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B NE%Z1T5

BlEL T MMEAITOTHAELEI A TDLIICEER L THTLEILN:

print(1+1);

IDTATZL%EETTHENVCSSL AVY—IUIZT 2 IBARTFINFT . INELUTOLIICTS
EEIRBTLED:

print(1.0+1.0);

SEIF AvE—ID4VRIIC 2.0 BREINET,

EDBITIE 2 BRSO, TOHITIE 2.0 &MBICAYFELE, Zhid. RIIDEE
DFERIFEHEERY  BOBREDORERIT/NBEE R BERERLTVET ZDLDIC, Bl
EERROBL RENROEORICL>TEAVET,

BEMICIE. BB ELTOREEREERICARVET . ZLT /M ERALTOBE L B S /N O
BRAREOHEI MIBDEICAYET, ChERICTDELUTOLIITARYET:

AL BDEERR A= B A= I ME

B= BX AL B DEEHER = BH A& B DEEHRR = I

B= /¥ A& B DEREREHFER = K A& B DRERKR = MK

ISICALIIIICLT. ERBESURAREIERBUAYET, OFY LORIEREEZNAS
ELLTOESITRYFET,

AL BDEERKR A= BRZE/I3/ME A= EFRH

B = BEE/I/NEK

ALBDEERKRE = LtoX

AL BDEERER = BERN

B = HR¥

AL BDEERER = BEFRHK

AL BDEERER = EFRN
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B (BEE)BEHOREICIEERIVE

LORAK BRE. DFYERVEDGZEIC HITEENVETY,

—RICEHFALOMHREERBEOFERIE. HZNICEERLOT AEBAERIHYEEAL
MLEBHRATOREFZITREHYEEALICEDID OO T BBELTORER/RIIHIEEHEL
TRINTLIDIDIITY . ZDOHICEBNEZETENDEFEELANELET,

BIZIE AT DEIICLTHTLIEIL:

print(1/2);

INEEITTHE. 0 BREIINFT HEMICIE 0.5 ERBRELQDTEDN, INHEBEICE
HINT 0 &2 TLESDTY,, ZDEIRIRDFELNME VCSSL ICBRS T BreR FFEBICBWT
HtRoN2E5DTY,

EELWUMEID) BEZEFTDITIE LT DO EITINEAF T AR THOSEEL TKEIL,

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

INAERITTDE.ELWEATHS 0.5 PERIFIINFT B TIIAEXEFEEET5EIE
[0 15T TNIUCLTERWTLED:

print(1.0/2.0);

INBELL 0.5 ZRALEFT LOLERICT 0 12T TEFRvAMIINAGVDTERLT
{FETL,

B RRIRFOEE
BBOREETIBAEEOEFN BB AVET AL UTOLIBBEEEATHE

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

IOV BA MESHELYE FE-BREDIFINEICHEINE T, DFY, 2*3=6 DEH 1
ICBRINT HERIT 7 PHAINFET IOV E. 142 AEICGHEIE /WAL RDLD
I () CHEA&#FT:

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

IOTNIE T+2=3 DNEIFTEIN. TIIC 3 PENIGN T RERIF 9 PEAINET,

B XFHONE

string BDBZEIF MEARDPARIKELQYET FT string BUTIIMBEUADEENTAE
HFAF string BIEMDEEDINEIX EEXNREZT AT string BUITE# LI ETITDONIET,
BIZIE LT DFIERITLTHTIEIN,

print ("1"+2);

INAEZEFTTDEE, 12 AREFIINFT NN "17EVWDIXXFHNE"2” LW X FH A EHREE
& J1EVWSUIBE SO TT,

B EMRETOREE

RIRZEBEFNEETIADEA BEEOSWVWEREFHILKICLEBEINTT BEEIL U

TOESITREINTVETY,
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BRE > 3RE = RE = ®E > BE = ¥

DFYRECPREF. MEVBRESVEEAEN S LICNBINET b BEEREDL
. FALBEEDBEBEFIILATHNBESIE. EHNSIBICUIBINET,
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RS

B LERRET

TOVZLTR MEORNLBL T, ZORRICL>TRARZULEBICFIRIEWFRAEDN
BBICELT T, DL RNIBZITIDN, LEBIERE FTY. VCSSL ITIZ AT DL SR LLBUR

BEFPAEBEINTVET,
HREc) S H2BE =3
< EFUVENKZIVN? | int, BERESDERICHD. 2 DDEDOKI
float, BERELLBLET, TDHERIE bool Bl&
varint, RYFET,
varfloat,
> ELUEMNNIVD? | < EEIFR < EFE*Fk
<= ELUADKEVD, | < EEK < ERFk
EHELUFFELWD?
>= ELUAEDNIVD, | < &R < ERER
EHELUFFELWD?
== EERRFFELWA? | int, BHESDEARILHD. 2 DDELN—H
float, TEILIEENDET, ZDFERIE bool B
complex, ERVYET,
varint,
varfloat,
varcomplex,
string
I= EERIIERBN? | == LRk BRESDAEAILHD.2DDENERD

NN DFE T, TDIERIE bool BlEA
L)ij_o

B bool BIZE¥

LEDORICEDBRRENTWEEY, LBSEEDIERIL bool BLEARYET , bool BIL, ltrue (&) |
Elfalse(B) 1D 2 DDEEEDIEHET, —RICEBEAELERENET  EPBEVDDIE
—BICHFYEVETRVWEETTN . DFDEZAEIIKIYESI T BIXINOIDELEB-TEHEE

LZARWTLED,
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W ERETD

ZTNTIE, ERRICHBSEE AT o TAHFELL), TR [ELYADNKREVWN? | A ARDEES
[<|ZF>THFELLD:

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

INAEETTBE, true DRTRINT T true IEDFY YES DZELDT, [ELUAIKEL
M2 IDBEZELTYES BELNIHBICRYET . INISHLT. UATDORITIKEDIRBTLLD:

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

INEEITTHE, false NREAIINF T false ([ED2FY NO OZERDT, TELYAIKEL
N2 1DBEZELTNO IESNEICRYET,

B —HzwEsDD

BOWTEO—HEENIDTHELLEI IZTIE . TEEAIIEFELWH? 1 E2FARSZES == %
FoTHELLD:

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

INZERITT2E, true DRFIINIT, INISHLT U TORITIEEIRZTLLD:
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bool b ;
b=(1==2);
print(b) ;

DB EIR false NRFIINITT, T UTOLIILTA—ReHEITEEHLTIIT:

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

ZDHFAE true NRIINFT . DFYIEERIZRRZH?IDRERELT YES pESN
HIITY,

EIBT IOV R HHEIR RICROBEREF! | |2EALTRAETEIELTEET,
BEBREFIX. TORAINERS IR Z BESIEEZRLFT HIAL TEEAIERZH?1IE

EERIFFLVOD? I OHARDT, LOTOVSLER—DERERTEDEL T UUTDELIIC
M ISEELARETY.

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

CDGEERILEKRDFHEERDDT, true KPRRINET,
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AR IR R

W RERET

BEROLLBEREERLREDERE GRIEE) M, BRFICKILL TWS IR EZFNDHICIE,
MIEREF2EALETVCSSL TR AT DL BREBREF 2 P R—LTUWEY,

EREe) B HABE =2
&& sHIEFE / AND | bool BDEEEDED . EHIC true THBIBE DI
(HD) R true ERYFT EB0N—FD false
5 RIS false &YUET,
I FmIZF / OR | bool BDEEEDEDIE, EELMM—FD true 72
(F7id) S ERIE true ERYET, HDOEEEDED,
EHi false THBRIFE DI faRmh false &7
79,
! BE / NOT bool GRIDED true 5 FERIL false ERYET,
(THW) Fi. ARIDIED false 725, FERIE true &2

i-g_o

B 2 ODLLEIEREFANRS

FNTIE ERRIC 2 DDLBIEREZRARTHELLD:

bool b1 ;
bl1=1<2;

bool b2 ;
b2=2<3;

bool b3 ;
b3=b1&&b2;

print (b3);
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INAEITTDE true DRRINFET, bl & b2 (FEHIC true DT, bl && b2 % true
ERDIEDTT . EFNTIH U TDEIICTBEEITLLOD:

bool b1 ;
b1=1<2;

bool b2 ;
b2=2>3;

bool b3 ;
b3=b1&&b2;

print (b3);

SEIL false RERINFET, bl (F true TLEZA. b2 1L false 7Z27=DT. bl && b2 &
false ER27=DTY ZDEIICTK&ITREZAWSE EHDLBFERD HICHIZLTWS5
BDHI true HFBENTEET,

B LR EHRIBEEDORS
BHOLLBER %, HIBEETHMIBLIBNEBIL, AV SIVJICEVWTHEEICEGLE

T ZD=WIC bool BIZEH AW DEARTEIDIEIARETT . ZIT UTOLIIITRAEERTS
E+HAEETY:

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

INAEETTDHE true PRZ-IINET,
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B BEROREREDES

BERORBERZHASHOETUIETZICIF UTOLIIC()VeAVWTREIZREDNHYET :

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

Zhid (true && true) || (false && false )|| false . DFY true || false || false DEEERDD
T.ET93E true BRFIINZET,

m 5E

LEBRERDOBEWERDI-WGEDHENELNFEFRA. TDLOIRIGEIIZ. BEEDES %
FERALEY:

bool b1 = true ;
boolb2=1(b1);
print (b2);

INAEEITTDHE false BRRINET,
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2a—7&70avy
B 7O0/5L0RIEERA

RWINUSLEELE BRHAHBEELFERTIEICRYET. 2OV LBE. EHELEEVD
WEHBRELAET2DIEIEREICHEHE T, EERERHICIEIZIBEAELZRIZTIT2E A HE
INFTH, —BHRBAZTHICEL 1 XENISEVWEVEXFREORILEREAFEVEDLY
BEEZVWTLLI L LAY S BALARIDERN WK DEFETDHE. HUE LITADIL—IL
HEVNVRETIE W eWEDEHEE O L TWADOARBRERICARYE T, VCSSL ZIELH—i%
MARTOVSIVIERETIE.CETRO—T1EWOIBESTHIBLET,

B ZREFCHEZR0—-7 & 20EECBEEEZX 1570v7

BIZIEHIRIZORED . ROFTHRI-DOELRIEERE, HARTIETBRDFIENZ1&T<IC
HIBTTEE T, LOL. BARTHRZEBLZTIDANFKIAVET , ZNICEDNDIDLLT, Ha
TN TESDEIEN | SHBTTE /DI, TIHARDODFBESLNLIEVWHYFEA,
CDIRIELALIIC. TATZLRICEWTEHIFUE LD ATREREFCEEIELL % T 5.
[RO—7E70v71EWEDHEELET,

BIZIE O RDESBRTOT S LERITLTHTLIEILN:

inti=2;

inti=3;
print(i);

INERITIRE 3 BARFINET, LOTOVSLICBWT ST { 1&EEBET ) ITRY
LNHRETOVvIENVET, LTIE print BETER | ZUHELTWEIN,. 7OvI0R
ICHZDEH | DEFAFTHEINAEIDOIYET INIE. ROPTEEERERE, ROHFD
ADEAZTNBDERLTT  FAZRSIETTOVITEIICRER TSI DI T,

D& TOvIREHENVCHETEBEES LIF2MRI\HYET, TOvI N AEICEIEE
HIICR > TWBIBETHRKTT . TDHE EERMIBETCEREZTVHE TE FTHUH LM R
ICREEVWTOvIRNSBEINET, 7OvIRICEVCHE LIcWEBIOERAEIE LRSS I,
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RICTAY I DHAIDIRINET,

FENT RO—FICDOVWTTT , RAA—T LB BERICEIE. EHEN VO E LA ERERDET
T, LOBIDESIC. TAVIDHTEEINLEHDRAI—T . ZDTOvIORAICREIN
F9.[ ROADNSRDFICVBAEZIFATE [DOVWTESLZAAL JEWIDIFTT . ERRICHL
THELLIRDEIBRT OV S LERITLTHTLIEI

inti=3;

print(i);

ZDHBE. IZ7—DRAIN, TATSLDRFIR T INF T, EHORI—TOA AN SEE
EFMHUHIEIIRLTTEEZEA LALALS, Oy RAICHZEBDRAI—THTHITRK
NRWESICI RS> THIBRLE T A AMAICHZEH DR I—FITOVWTI A FIRLEE AL D
FU. 7Oy ORAHS, MUICHEER AT HTEITTETT RERICHALTHELLD:

inti=2;

print(i);

DA EMITOVIOHEID | BIFEEN, 2 NRIFINFT,

B 7O0—VEHEO—HIVER

ALHADTOVIRTEEINALZRDEL2, O— NIV EHETVFET ., INICHL. TRTDT
OvJOABITEEINTVWAREHIL. FO—NILEHENVOET , O—HILEHITBEDDETS
TOvIHENS LI UCHEE T, TOvIATIIEFEELRVWOERLUTYT, WhiE, TDIHFEITOE
WETOEHTT . INICRLT/O—NILEHIFEINOTERPEE 2O THEICENTY
D EVWTETTO—NLEROENERYTEDRE, TOTFLDTmAFER>TLEIEWND
RREHVET,
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Hl

W FIEEs( FlEs )

7OV LHRDREDES % —EDEIRLIFRYELLEBLEY, HERGIARILGE
DHUIELIY T BI5EICIE. FEBXZERLET,VCSSL THR—ILTWSHIEEX I, i
$7AvIERYMILSTEY (—TTEEBAH) A TOLILEZRHHEY :

FIEAE ST Y ( HIE= ) {
MIBRNEA ;

VCSSL THR—PLTWBHIEREICIE. L TFDEDHHYEY :

e B HEXOAE =3

if FHREZTRT | RELXDHERD true DIBEDH, TOVIDHRFEEITL
% 9,

if - else FHERXERhd | EROFHEREFEAL KIZLEZFERICHIET 27Oy
% VDR FEERITLEY,

while IfERL FHERXOERD true DEL 7OV DHHAEREYRLET

LislTEd,
for £330V T8 | while IZADYY—DMFWEDTY  RENICHEAE A PRI

STHRAT. M
- FHRX-R
(R TR U )

N, ZORIEFHERDIERD true OFE. 7OVIDHEH
BYUIRLETINET, TR BYBLABEFE I F
3_0
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W if FEEs(if XX )

if FIEBNZE>THELEDLUATDELIITERL T RITLTHTLIEI W

if(1<2)
print(" Hello") ;

IhzEITI2E T Hello |ERTINEY, 2FY if HEBEXDTOYIRICH S, print BEEA
FRITINLENDDNVEIT INELUTDEIICESHAZEEI LD TLLID:

if(1>2)
print(" Hello") ;

SER AERTINTICKRTLET, 2FY if FIEEXE REX( ZITE 1<2 ) DFERD
true DIFEDH TOVIDHEHNETINDIDTY 2B, FERDE 2T bool BIZE# % Sl
TEELARETY L, TDIHE . bool BEHDED true DIBEDH, TOVIDHGHNETINZE
ER

W if- else FIEHBES( if-else X )

if - else HIEESCI. if FIEBXICEBORM X 2HFB/EDT. EM LD INRZEITIHEIC
ERALEY. lelse] EWVSDIZTZENLUA D, ZDMD | EWSTEIRTY, COFIEE I, HB 5%
BB RRILTHIIZEIC BIDFRERICLDHELAEERIITITVEY,

KRR if - else FIHHBXZE>THELLILUTDEIITERIRL T, EITLTH TS

float f = 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");

lelsef
print("3<=f"); // CZIFEDFRBEICE—BLAI>/IFEICETIND

INEETTRE N <3 J[ERTINET, ZOLIC, if FIEHESTDTIC else FIEE X %EH
TR IT2E, EOSTALIRICRHERADIHEINTWNET T ZLT RERDRILLIZAT. &
DT AYIADUEBNRTINET, TNLURICHCRERIZHEINT, RITEINI A,

B while FIfE#EST ( while 3 )

while HIEEX ZE>THELL I LATDELIICEER LT RITLTHTEIL:

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

i=i+1;

INAEETTDHEABAHERIC 0 D 10 FTOFEIEAINZET,
DFY while FIHEI#E I3 £ B ( 2 TIE i<=10 ) OFEE D true DR TOYvI DB A4

YRLETINBDTY,

B for HIfEHHESL ( for 3T )

£ ® while HIEEXOHRBTHW, —EDBIFLIFIEYIRT WRBIE, TOTS5IVTITHEN
CEBICHEBICERINET, LAL. ETRHWEAREREAPLEETY . chat>&5E<EE
WY 27D, for HIEIEBXAARINTUWET FlE LT, while HIEEXDFRBAE 2R CLE
% for FIEIE X TR L CTAHELLD:
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for(inti=0; i<=10; i=i+1){
printin(i) ;

CDEIT FEEICERITRYIRLALIEASEN T B2ENTEE T, for HIEEXOFIERICIZ. 23
JOvEs! ; ITRY-T.3 20REE R LET. chaxZTh TN LR, FER. RERE
EET, DFY EOFITIE:

FEAIE: inti=0
&R i<=10
R\ =i+

Tl for FIEMES TIE. RAICHHE RN RTIN. ZORIEFERDERD true DR X1
—TOHhEIRYRLETINET, TOE. 7Ov /0 ENRITLEDLZEIL. REXHED
EITINET,

MEERICTIE RYRLEAV VNS 2EHEEET2DOD— BT DI DBEHIE— %
WKIV—=T AV d—EIENFET MR TESINALEHE. AO—TH20TOvIRICIR
EINO—NILERERYET,

B FEExXOfEAEHE

FEEXIZ. W OEHAEDLETHFERATIEEZ4HY T T, if fIEESTTRYIRLDH
THEAINZENZSVTLLIFIELT BHER DT OIS LEENTHELLD:

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

L DFTIE. 2 TEI272RYD 0 DB, DFYBHALFIIHAINET,
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fic5l

m 5l

BHDEZ—DOEHBTRRELLEVWGESICE BN EFERALET BINEZEETBICE U
TOELIICEERLET:

ZHE BHA] BRHY )

CITERBUT BRI TEIZEDERZEELTT BB UTDIIICEHRBEORDICE
R EMIBEBRETHETT,

B BERY | BIA

NS 2BYDEEHEIR. EELHLRRALALEERYFT,
PIELT int BDIEZMEINS BECIZARBLTAHELLD:

int a[5] ;

F7=l3d.

int[5] a ;

ELET . INT 5 DDOEHELZBINTEBEINABRTEEL.
RINMEZRA LY MO HLEY I BICE EREDAIC [ (VTYIRES | 22T,
EBOEHERLLIICTIEDLARETT :
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int a[5] ;
a[3]=1,
print (a[3]) ;

INzRTT2E 1 BPREINTT.2FY aDFD. 3 BFEHDERITEZBIALI-DIITT,
10TV I 2AESIE BINDERICEIVIRONZEST.0 L)L (BEFRE-1)BITHARIN
TWET, ERHPEBFITTREVEISTERELTWESIWFIZIE, £EOFITIXO,1,2,3,4 FEEXTHA
BINTHY. 5 BIFELIEA,
ECHIEZDRAZEN S, #RYIBRLOFIEBE X EHAINEELNZVTLLIHELT.ONS 10X
TOEH®D 2 % BRINHEMLTAHILLD:

inta[11];

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

}

print (a[8]);

INZEETIdE 64 DRIINFET,

B ESRTDRA

BINDAVTYvIRABESE/ELTICEIBDAZRAVWVTRAZIT LB E L BIDLE
ROVEAINET,

inta[10] ;

int b[10] ;

a=1;//aD2ERICT ZRA
b=2;//bDEERIC2%ZKA
a=b;//aDEERICb DLEREKA
print(a[5]);
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IDTOTVSLERITTEHE 2 NRFINET,
BERBOERDEINERATEERICE. PLEBIBETT . TV 2758 KA LD
SDERBHIEEINMAALLEDERUICRYET,

int a[10] ;

int b[20] ;

a=1;//aD2ERICT ZRA
b=2;//bDEERIC2%ZKA
a=b;//aDREBERICO DEERERA
print(a[15]);

IDTAVSLEEFTIBEFERIIN 2 INRRIINET . ZL T a DEREUT 20 ICARYET,

EZAT. %D C EZRDMEZETIZ. BRBINISRBETHY, R ALERATOLEHIE. F—
DEBDIIREISOICRYVET (ALT—YBRIFESRT2LDIL4D) . ZDHFE RARKIC
T2 RALEDERININTZEEN . KATDEINICERINET,

—7.VCSSL TidESEERTHY KA EMIC, 2BREOIL—LRYET RALT—%
HHESRTDIDIFRYFTA MO T RARICSHKALDRINICHLTERZMATE.
NI ATOEIICKRMINEEA,

VCSSL [ZEAXRMIC, C ROMEFEEMDIRALEBRTRADLIITA>TVET A, ZDEL
IKDOWTUEERDVETY,

B %R

BRI AV T Y R BRI BFEETELY . I L RTEHNEFVET, LR TERIIDE
E-EAAER 1 RTOBEEEFNICALT, [] 28BN IF2E1ITY:

inta[11][11];
for(int i=0; i<=10; i=i+1 ){
for(int j=0; j<=10; j=j+1 ){
alilljl=1i%j;
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}
print(a[2][8]);

IhZERITT2E 16 DRRINET, LOBID ald 2 RTTDEFITIA, [] OEELT LT
TURTTHHAARETY.

B RIOBRBEDF[TS

TS LDERTHICENDERPBEZRARLWIGRIZILHBYET. ZOIVIIHEICE,
length BIZEFEALE T, length B, BEEHIDIBEINIORTDERR AT HER% int
BTRLEY . DS BUCE I E Rz, i< BIBUTR TR ELT T RTDIEE L. BEFI DA
M5 0X7mH, 1 ktH, 2 RTH, .. 8AFY,

inta[ 1][2][3];
inti=length(a, 2);
print (i) ;

INZEETT2E 3 IRAIINFET . INE a OERMIOEAT2FHBQO, 1, 2 £8A3). 0F
YERDRITTDERBTY E#RIC length(a, 0)id 1 %Z.length(a, 1)i& 2 ZRLET

BB, array BT 2 DODEIHEEBRTEE. BRTOERBEFZEDLEII’RINET,
L DT, length(a) &T5E BRI DintEIINRINET, LHL. ZOBEEITHWEHR
MHEREDIDDEDT EIDRTEEADNS 0, 1, 2 EMABARKREL>TWSLDHEREIEL
EWSEBIHYET,

E>T. length BT 2 DH DB KA AT DI, IRETIXIEHELE L L>TWET,

B ENOERBEEETS

I DEFHEZEELIWEHIE alloc BEF2ERALIT. CORBEFIXERTENFEIK
TUUTOLSICERLEY:
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alloc[E##] EHNEE ; // 1 RTDBE
alloc[EHRH[ERH]..[BEFRH] EINEEK //ZRTDGE

ZDEAICREBRTEE BITHDERKMAN. alloc DED[] RICERLIEBREICEDYET,
BEMIERLTAELEDLUTDOEIICERL. 2TLTH TSI

inta[ 10];

alloc[20]a; //aDERE% [20] ICEHE
inti=length(a, 0);

print (i) ;

IhAEETTEE 20 ARFINFET, DL, alloc SHEFICK>T EIIEE a DEFRH A,
10 55 20 ICEBECEF L,

728, alloc DRIE T BT DEERDEHERFEINE T, OFY. L LTa[ 1] IZHRH 255
BA>TWEFBE allocEDal1] £ 255 DEEXTY . ZRTDHBETHERKT. ALIVT
VY ACHIGT BERIE RCEICRINET,

B E5R¥ 1 Oitd%, BAUTEWEBICKATS
BSl%, B TARWEBORBICR AT EEL. —RICITEIZEA LOLAAL BYES . Z

NIFEIIDERHMD 1 DIFETT, BHREN 1 OEINIE. T—HMICITEROEHEE DS
DT EBOEBANATEENTEIT:

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

print (j);

LDOB%EERTITEE 1 BRFIINIET,
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B EIOLERICHTIRALEE

I DEERICRACEZLALIWGE,

5l = {8 ;

EWS T ALIB AT RET Y, A AL,

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

INTiDRERICT MAINZET,
o EIDLERIC.AVETRUERREZITWWGSIE U TOL I LEEEEE AR TY :

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

LOMETE. | DLBERIC2HMEIN. 3 ERYET,

57




RYMVEE

B RIMVRE

NIMVERERE KEDEICH LT ACAERANEZERISLIWERDIETT, INICKH
L1 D DDEICH T 2REZANTEEEFVEY,VCSSL TIE BN EHRTDREICE W
T 2ERICAUVERRZTOINIMVERZ T R—MLTVWEY,

NIMVERBZTIICIZ RAELT. ROFICHE LRI TR DRTEZR RO FLVBED
HYFET LA (5) TREFRBEDEL>TEBVEE A T RIS TRVWERZEX
B2FELTRET. TOHA EITRVERIZ, BERIETELVRIIEHREFRICRONES,

B RIMVREF

VCSSL T T DL IR NVERF I R—IINTWET:

= U3 RASECTIE | B

=111)

NRIMNVEAE | £TOE BDEINDHF %, EDRIICKALETRA
BOTDDERBIL, BLERLIKRYVET,

+ NRINVINE int, GDERINDHHE, ZDEIDOFREE. RLAV
float, TYIADEDELTETIMELET, BIDX
complex, TLEERYDPERLRDIBEICIFERATEZ A
varint,
varfloat,

varcomplex,

string
- RYINVBE int, NINVINEDREICR>7EDTT,
float,
complex,
varint,
varfloat,
varcomplex
* NIMVERE - Rk NINVIMBEDREITR>/EDTT,
/ NYMVRE - R NYINVINEDPREICRS7ED T,
% NIMVREIRE | - ERK NIMVIIBEDRIREICRSEDTY,
” NINVEERR | - Ak NIMVIIEABREICRS/EDTY,
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B XIMVINEETTS

ERICRINUINE =T >THELLD:

inta[11];
intb[11];

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

alil]=i*i;
bli]=1i;

intc[11];

c=a+b;

print ( c[5]);

IhERITTEE 30 PRFIINFT VLRV AVSLROT UEBERBEEB>THELLD,
I EREH 11 EDES a,b MAEIN.ELTa DHFICIE 1 A5 10 TTOEHKOD 2 F
PRAIN. b DHFITIE T HS TOXFTOEHDNEOEFEFRAINTT MO EREN 11 ED
fiedl c AEERINET,
mWTT c=a+b JEWIRIMUMENETIN. INISEY . c DFRFITIE,

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

c[10] = a[10] + b[10] ;
EVWDIABNMRAINE T, ELT 512 NTIEHL IR, TOTZ LT LET . c[5]IC

I& 5*5+5 NA>TWBIF T TT OO FEMNC 30 EVWHEIRELWED T, DFY, EEBICNRIb
IVEENRITTELENDMVET,
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B

sk

BIZIE, HHEHRE a,b ITHLT. [ a*a+b*b 1&EWS/EEZTOV S LFRDWDEDERT
TITWEWREDRH27ELET  CDOLIRIGE BEREMIANTIC) a*a+b*d JZ2FLTL
STEVVLDTIMN, ENEALEFE T IS HETRIEYT a*a+b*b-2 JICLeW FEWLo
ENELBE WK DLDEMEZEIETEICA>TLEVET,

ZDEIRBEE. HON LOBEHEEZREL THEEMNTYT . BEHIL. ZEHDOHEEZITE-T,
ZRUICH T HUEBETW EREHENTE72ODLHATT  BHE. U TOLIAETERS
nTWxEd:

RYMBOEHE BEHA( 5181, 51% 2, - ){
WEBARAR ;
return RYE ;

ZITBIHEIR BEHAULEICEAISOICRITISERDIETY, B I5IEZIFT5H
RENLABINIAZERDT, [OETIIERBFLET,

Fe . RYEE I BB RERRELTHATEERDOETY O TERNSR-TLBIE]
RENLEBINIAETT,

B a*at+b*b ZIE T ZEEHDHI

FlELT. HDBEYREM a,b IcTLT. [ a*atb*d JEWSEARTEHRAEER L THELEL
oF

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

return value ;
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ORI, int 21D a,b #ZIFTEY, AET value EWHEIC a*a+b*b #EHTEL TR AL. Zh%
RYUBELTGRLET,

ZNTIR EBRICCOBHE %, 7075 LR UPHELTAHELLD TOT S LRMS B %
MO ICIE, ZZICTEABEORICHYAZ[MFLED | ZB LET, ZLTEDOAYADHIC,
sIEh 7Sl , ITREYI>THELET,

DUTFOELICEEIR L, BITLTH TSI

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

return value ;

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

INAEITTDHE 5 HPRIINFT A fun OFTELL 1*142*2 AEFTIN. BYEELT
BOTELENDHIVET,

B AHEILVEK
B U LERYEER T RBEHYEE A RYBZEIWMBEIL T void B | THK

HESLE T, void EIEEETE (D) DEKRT. void BUIZZDEZDEY. RYEHI R THEIES
25 55ARRTY,

void fun(int a ){

B 5IERTVEK

BIBICOWTEATEFLBVEDARETY . TDIFEIE. BIHERE 2ZHICLETY,
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int fun(){

W A5 %58 ET 5

B DEIEICIE B ETEELTEET . TNITIIUTOLIICERLET :

intfun(intal], intb[]){

L EREOMPIT 7y NI LT D LSRR EATRETY

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

INT.int B DS a,b A5 IR ITERNF T BEIIDOEREUT. 7O 5 LRI SHEUH UEFIC
ABDINBIBDEDERYET . METHNIL, length( array[ |, int dim ) B TERE A
RILELETEES,

EZAHT, LEOIDICEINEBIBITE LIRS 2<D C SEROMEZETIIRINNSRET
H31H. SREL (BR) DLOLEH (SROMEL) ERYETA VCSSL TIHEMAEEL
ERYFET, DFY BEHDORENLTIAE—LTEIRTEIN. BHA T HDEEZZELTE,
FNHARVELTITERRINEFRA DRIV TE, — RS EEELZDOTERED
WHETY,

B ERHzRVIEET BB
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VCSSL DB #UZ, L RYIEISRTEETEE T ENIZUTOLIIC, RO EEE DR
D[] 2P TEELEY,

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

INT . RYEICEIN RS ENTELY, 7OV LRSI ORKETTH L, RYEZE I
RATEE ZDERIDERBIIRVELRLEDICERTINTT,

B 5| ROERELESREL

BHDOSIEIZ. NI TOFDIIICEBICEERT DL FUHLKFICENIE—(RA)INhD
MEELIERYET, DFY. BHATHDEZEELTE. ZNAFUH LTI RRINE
BAZNICHLTERBDRNICT VY AREST & | 2N TERTHE FUHLTICE
EENRBRINGT ZREL JEQYTT:

/] BlI#%&EEL I TRITINSREE
int callByValue(inta) {

a=1;
}
/] Bl %ETZREL I TRITERSE
void callByRef( int &a ) {

a=1;

inti=0;
intj=0;
callByValue(i); //i ZEELLCEHEFCHET (BHATOERIZRMRINAR)
callByRef(j); //j 2#5RELLTEAEEZFVEYT (BHHNTOERIIRMRIND)

print("i="+i+" j="+j);
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17950V —=ILICT i=0 j=1 |ERFINFT . SRELT jOEENRMINFELL,

B ESDOSREL

B zEBl S RELIDRLTEIT . TDHAIE UTOLIICERLET,

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

DI BIBBETVINYAREST & | ZFEHT () THRYET  LEZLSRELICIE. &
TRRBEI, WK ODDFEEPHIR. TAYYNRERHYE T, ZNICDOVWTIZEIDIHE
THEREKTY,

B SRELOERR

VCSSL ICHITZSRELDOMEEISELH L EBROEEIKEFEL TWDI A TERETFH I H
YET, ZORICEALTUI. FROBRISEESBHETY,

B EROSRELICIFITERNVE

FTEEIVELRDIR. BINOERESBELIZHBETT AL SRELTSIHEZS
B fun AHo7&LT fun(ali]) LIICEFIIDERESRELLIIBA. EEOLIED
BOZET BAHENBVWTIVTYIR | DEEZZEELTUIWTERE A DFEY. fun(ali]) 23
—IVLIEERT i B 2 THo/LED%Z WIBERICHEHD | &2 3 ICHYBZSRLIRELZL
TUEWFFEH A ERICCDE I RNIEBAITo/2HE . fun RETD (SRIELTRZITES7) 518K
Mok a[2] EBRBLETZON ELUT | OEEEND a[3] 28RBT2LONUE DS
DM IR R CUIBRIKEFETTIRIED VCSSL TV DV DRETIIEEZEDEHIH LT L
DU EETIHRTE DEEN — R THB7H.VCSSL TV IV THSEISRTE DEENICHY
BooTWHBEMLIHYET,

ERDOES% BINBROSBELICOVWTI BEFRLETDOAVNICELTERKISERD
HETTFIZIESBEL TSI EZIFERSEE fun IZ, fun(alil.b[jl.c[k]) D&LIICEIE%
ELGE. TORBOLENMEDLZET.i ] k B EEAZEELUIWTEE A,

RZICEIERESRELTZHE. TORBDOUENI K DZETIE, alloc BETEINEE
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HRLTEIWITEE A,

UE%zFEHzE SRELICOVWTIGETRICEENSIZENZ (ENDEFIDA VT VI AP,
BT AVNERERFTIBERERTHoTEH) . BHOVEN R DOEIT ABIO—IERE
LAWK GERTHERENHYIT,

-SRELATERVES

ZREL.BITA5DI TR TERWEARLHYIT FIZIERIDERORYIEE. &
RELTERZITNSHIEFTEIEA. ZOIVIGEIE. ARORYEZ—ERDZEEICHEMNL
THD. ZDEHEZSRELTDIVEIHYEY,

-BRELOT A b

SRELTZITNoLBIHICHT2EEIT WEBEMNERN B, —BRICUERENMETLET,
BIBUSETERDAE) —HAXHARZVWHEE EELIVESRELOIEFIN. 7—HDIE
—DAREILRDD BLRDIGENHYETH. TITRVIBE.VCSSL ILHIIDSIBELIF/ T4
—YYVAATAFNICRYET,

F EBIEELSI#EZZITR > T HEREZRYEBETREIEFL L DRIGEAMRET. HXYIE
HIIBRELEZAWVWSE, TRV L2KDAHHEZE TIE2EZRIAYETT,
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main B

B main B#&I

BEOBHIZ. 7075 L0OHRTHRMICHUHIARWRY, RITINZEHIEHYEFEA L
L. AT LD SEFEDIAIV/ TEEINICHEUHIN, BITINBFRREHMAS W OHE
FELET. ZO—2H main B TY . main BT EANLRTOVSLERAFETIERICENT
BEQEEEEVET AL ATV RARAHARDLS VCSSL TOT 5 L%RTTZHE, OV
RD/INZA—=F% main BEDEIHE L TZITRSENTEET,

BIZIE ERDI7AINEFRHFAATUIET 2L T0T T L%, GUITIRAKIAT VY RZI VA
ICART2%E. <771/ REAT Y RSAVEIBELTRITERBELIICT 2O — MR TL L
Do IDNEHRATYRSAVBIHUL. VCSSL OV S L%5aATVRSAUH S (vessl ARV RT) 2
B9 B0 main BEOSIFBITEINE T, DFYIDOLIRIBE. main BEIEMEERYET,

FEBOFIELT.GUI TS5 749 RRAWRANRTOTSLADEREICEWVWTE X1V
W=7 (BEEFHFP. I—F—DSDBREICHIGT 27D DERIL—T) 27 O— /LR D H
ICIEEFEEN T, 125 main BEO A, ZIHOSTIENZEBOHICEERT2EN/HEIN
I RERS A VI—TD T O—NIVEEICEETSE. ZZLY TIEWDETA>THNEX
NV ZNLUBTEEINAO— NIV EHISNEEINGVEVWIFEEDELE DD
T,

B main BROREVHINZY1IV)

main BEAEIL. ERAEBOUEN LS TR T LARIC. AT LADNSBEMICEVHEINET,
K-> T EAHMANEETERDEECHEL A E %R LZFE. main BBED LN/ TIE,
TNOIXETHEENTZ T LAREBELR>TUWETY,

B main BB¥O3TE

main B U T DL IGETERINTWET:

void main ( string args[ ] ) {
WIBARER ;
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ZOWDEAM AR L THLE Y RAT LML BEITHPHINE T, ZDR. 5121 args 1IZIE
VAT LAINSDERIEINE T, COBERIE—RDIBAAAEA>TOWER A ZDERIT—
BRDBE. AEA>TOWERA, LML AIZIET OV S L5V RARADIHERISEE LGS
BEF BBIFFD/IRTA—FREDBIHINTUVET,

B main B

EFRIC main BEZFERALTHILLD AT DLIICERL, EITLTH TSI,

int FACTRIAL_ARGS = 5;

void main ( string args[]) {

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

}

printin( value );

ZDO7O7 5 AlE. T3 FACTRIAL_ARGS ICtEY ML {EDEEARDE T, main BEAETOY
SLARDEZASERUPHLTWAWIEEHST . BFTEITINET,

B main B EBIENE - TEEYE

AYYTFNEFED VCSSL Thd. main BEEEE R LA TEH, BRI THRICHIBR R LR %
T EIENTRETT ANEZEDY I A—RTEEILTCEFE L LMLBDOERE I C X%
DAV ISR EETIE. BEAEB TESUNDUIEATIBELREILLTWSREDEZHYFE
F > T VCSSL TE main BHEFERATNIEZ. TOLOILEE~NOHBEEIALLET,

B ERAEETEESUNDNEBEERTEEDE, LENEWT OV S ATIEFETETR
T, LA L. HERRERKTCEAHEZ VWOV F AT BHEABEHICESUADUEHEIEL
TWAE MBDORNDHEH DO ARYET, TOLIRBE. BHAEETITODIIESTDHIC
FRELTHWT, TNLUAD (FHEEMR) IB%E main BEICEEDDIEFHEAPTAYET,
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> - ==
AT LR E
B R LEE

AT LBEIE, D EETHIEREITERY . VCSSL 2B IT BV RATALICLS>TE
ﬁ?#ﬁ_hﬁntb\érﬁﬁt&?o

INETHESTELARTE VAT LABEBZAELFE>TVELL. EVVIDE FEROHAIC
FERALTWE print EEAESH. 2 TORATLEHTT, DFY. . VCSSL Z BT E R T LEBEE
L ZDYRT LADREICLYBIEHE A ET>TWDTT,

B KRBT LR

FLEATHHRMNLGD AT LABEBIIATORYTY :

DRTLEE | BIE =20
print EEE. EREK BIMDABE VCSSL AV —ILICKRRLET,
printin R EREK BIDAR% VCSSL aAvYV—IILICRRL. BITLE
ED
output string D Xyt—Y SIMONE %= BRENDADRKRICKILET In
RONBFIELAVE A, printin FAEERABDOEMEEL
9,
pop R EREHK BIBOABRERY T TV T 74V RIICRRLETS,
input string D Xyt—Y AAD4VRDERRL. AV —ICBEDANZE
KU, ER%E string I TRLET,
confirm string Bl Xy tz— 31— —IC YES/NO D:EIRZELE T, faR% bool
BTRLET,
select string BUDEIRAR 1, 518 DmMNS 1 E%5EIRTBLO—F—ICEXKL
string B DEIRE 2, F90ER%E string BITRLET,
- (EREH )
beep AL FE intBEOEH, | 77—LBEBLLET. 518 1 BDHZELOIE.
FRintBEoOEAER | 2 BOBEIEEHEER (VW) EARINET,
choose string Bl Xy tz— T7AINEFTAIVE DEREI—H—ICEKL. 7
7AW DX /SR % string I TIRLET,
sleep int B Lk BFFE TOUSLE—EDREELIFEIELET, BIEUCIE.
ZIERFEEIVEBEMTIEELTEIW,
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exit L TAVSLDERTERTLET,
reset sting 0707544, | RERTHOTATSLERTL.ADOTOTS L%
string BEHI A D main B | RITLET, —2ODBIHICIZ. DT AT S LD
FRE/ IR /SR %, Z DO DBIEUTIZ A VBT
— L DB EI/E LTI,
eval string BIOXARAR string REHOHEERERBRL LEBLLERE
string BUEEHITIRLE T,
evaltr string IO AR eval B DILIEBIE %, string RIS TIRLET,
KEILTN\YTHTHY, ABRITNES T AICIKTTF
LEd,
override string BU DR, B DONBRNES, 7OV S LRITHICEELET,
string BUECFI DB | EBLR, | 2 DHDFIEUTIE. "int" P "float" @&, Bl D B %R
string BDOBEAHMARE 95 string BUFEFIZIEE L TKEXLY,
3DHDFIEUTIE FTLWEBDAERN A%, VCSSL
707 S LDOETEIMR L string B AREL TS
7230,
hide X 2L VCSSL OV —ILAERBLET (Re4g1k) .,
show AW VCSSL vV —IL&aHIRIEF T (AIR1E),
clear AW aAVY—ILDORABREETI)TLET,
save string D I774IL/RR, |2 DHDBIHMORNEAE,. 771IVICHALEFT  AA
string MORA (BBH) | DEEZAKLICIGS. VY- ILOREZT7II
ICHALET,
load AN UNE Yl =8 BEINZ 771 IV DAR%EFTAIAFH, string BITIR
string 21D 774/ JL/SR LET. 771N ZADIBEEEKLZGE. VY —
IWOHRBERLET,
re vomplex B F 7 (F BREOERZRLET,
varcomplex B,
REHAMY - WEH
im vomplex B F 7 iF BREOESZRLET,
varcomplex B D,
EER &Y WA

X hide B AFEAT 5L VCSSLOYY —ILERLZENTERLKRY, ZFOFFTIEI—H—H
FHTTOVILERT IEBRFENELARDED RET LOEENIVETT,GUI ZEW7O
7S LET hide B EFERTI5E1E XMV ROEFURERIC exit A I—IILIE SR
ELT( onWindowClose 1RV MY RSZEFAWET ). 7OVSLANCEEEZR T IERL
DITERETLTLEELY,
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B S RATFLEH

VAT LABEBERRR VAT LILEDTHODNLHOEREINTVWIEREE Y AT LEHEMED
X9, VRATLERICIE. BBEREORITI—RY. B - NEORAR/IMELRE . R RAED
EHZINTVET,

B ARGV RTLEH

JEATBIHRMNLD AT LERITIUATDRYTY :

DRTLEH | B =20

NULL R 7RE BYRMMETT XFINPBER L E T EMELREF
TEEHIHY. ZTDHBEICTNULL ELEET DL true A
BoNFEFT RAATDIELAEETT,
mH.int BEDQLER-RAICEALTIE, FHIRIC -1
EEMRIRDT|BNELET,

EOL string &Y RIECTHERAINTVWARENANRITI—RTTY,

LF string B RIERKEFEDHRITI—K LF (Ox0A) TY,

CR string #il RIBKEFEOHRITI—K CR(0x0D) TY,

I complex & complex @D EHE(1(0.0,1.0)TT,

VClI varcomplex #l varcomplex BUDEF #(1(0.0,1.0) T,

INT_MAX int B int BOHRKETY,

INT_MIN int £ int M DKR/METT,

FLOAT_MAX | float & float OHZKETTY,

FLOAT_MIN float &Y float I DFR/IMETT,
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BEI7AIIVAHRD

B EEI7(IVHEB

ZZTIR B T7MIVAENERD 1-ODU AT LM ARWET HlELT, Tworld.txt] &
WD T77MILICL AN EZIAATHFELLD:

int file = open("world.txt", "W") ; // 77MIVETFAIEZIAAHE—RTHK
write( file, "Helloworld ! ") ; // Z74ILIZEZAL
close(file); /] 271V %EEALS

D707 S L%5RTTBETworld.txt] EWI 7ML ERK I, HICT Hello world | | &58
HINTWBIETTT,

LD open BEITIE. RADBIEUCT7MILE "world.txt" % RDB|IEUCTFANEZIAHA
E—F "W ZIEELTVET, E—RIF ARICERLZBEDHHYET,
open BT . FAWEI7INVICEEDOHENES 771 ES 1 ZEYHTORLET, LTIEE
ha int IEH file TR TWET,

T7AIADEEILH /I AHUIEP, 771V EFLDHEICIE LOBIDEIT. HET7(
WDI7AINBESERELET . COLIIL 771V ESTHREHBN T DEMAICIY  EHRDT
7AWV EREICRIET2ENTEIT,

B E¥T771IL AN

SEIX EDT7AINEFZHFAATHELLD:

int file = open("world.txt", "r"); // 77AINVETFAMREHFIAAFE—RNTRHK
string text =read(file); // 774D BFHmH:AL

close( file); /] 7271IVEELS

print(text) ; // HARAHFRABERT

LD openBEHDEIE "r" 1T FRAMRAPAAE—REERLF T read BEUL. FiHAATZT7
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1IVDARBZRLET . read BEORYIEIR. —#RICIE string BUESITY D THFAME—FR

("r") E—RTIIFERK1 DEF%RT DT, IFEIIDEEH text TRITENIET,
FREUNAFYE—R( "rb" ) TEANARKEIY TSV E—R( "rtsv' ) TIFEH -9 TR Y.

CSV E—NR( "resv' ) TIEAV XYY DERFITIRINS 20, BEIIEHTRZITEZBELHY

gj—o
B 1 7ZEDmARAH

T74I0 7% 1 T EICEARADITIE LTFDELIICLET:

int file = open("world.txt", "r") ;  // 771 ETFANGHFAHE—RTRHK
intn =countin(file); // Z71IL{TH%EEE

string line ;

for(int i=0; i<n; i++ ){
line = readIn( file ); /] F7AIDH—ITHRMAD
printin(i + "{TB="+line); // FmHAHFHABEERT

}

close(file); /] 271V %EEALS

ZDEHIT, FT countln BEETI7MILITE A NIV ML, ZL T readln BT 1 173 D5FHA
HET, D read BEUS 771N 2 E—EILGHFALTODEDTLID, readln BT 11T
BATHRMALTEDHDEDT, ZnUAIIELTT,
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B EX£77/ )V AHDEROESR

VAT LABEBICHEIN TWAIEE 7ML AR DBEICIZ. U TOEONEIELET:

RE& C1E =2 |
open string 771IL4, BEINZIZFANEGDI7(IVE BEINLE—R
string E—NK THE. 771VEBESZEYIR>TGRLET,

E—RICIF. UTOLIREDLEHYET "W DLD
ICXZFHTZIVTEET 5. WRITE DL
VATLAEHERAWTIEETZEETEET,

- EXAHE—N -

"W FEFAMEZIAHE—R (EH WRITE)

"a" BERETFAMNEZIAHAE—RN(EE APPEND)
"wtsv' TSV Z2ZIAHE—R (EH WRITE_TSV)
"wesv' CSV Z2XAHE—R (EH WRITE_CSV)
"wb"  /NAFYEEIAHE—NR (E# WRITE_BINARY)

- RAAHE—N -

" TERIARNGHAKE—R (FEH READ)
"rtsv" TSV FHHIAAHE—R (EE READ_TSV)
"rcsv"  CSV FHHIAHE—R (EE READ_CSV)
"rb"  /NAFYUEEAIAFE— R (=% READ_BINARY)

THEAMNE—RNEF BEBDOTFANTI7AINERDI =D
DE—RTTNAFYE—RIF NAMEZEICTAL
IMIAEAZITIDDE—RTY,

TSV E—RiX. 47 - ZERPYOBIET—F 771
HERIT2HDE—RT,CSV E—RIEHVTREIUEK
EBTF—9771)VDE—RTYT, EAXMICHIET—4
EROBAERBELLEDT, BHMABEETVWET,
BHLNEBEEESTEZTFRN CSV/TSV 771V %HR
SHEEIX, KD YIC open.file.TextFile SAT735H
RELET,
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write

int 771IL&ES,
string I&E 1,
string & 2,

EZAANRI7TAIVICABEESAAHFT . 51 8%
BRIEELLBE. TFANE—RRSERKT. TSV
E—RARS9TREIY T, CSVE—RRLAVTRX Y
T NAFVE—RGBONARTEIESAENTT,

writeln

write BERL

EXAARRIFAIVICHBEEZIAA RITLET,
Bl AEBIEEL-EZEDIRDE WX, LD write
B EREKR T,

read

int 771IL&S

FTAIARRR T 7ML D F % LITHRMIAH string
B LTRLET,
THFANE—RDBEIEX. ERE 1 OEIFIIERIN,
0 BERICT7ZIIVABIBIAINTUWET,
ZDME—RDIZA. TSV E—RTREB -9 TKY]
Y.CSV E—RTIEAVTEXEIY, /N1 F+)E—RTIE
NARXYIY T BRIICEEH THRINET,

BRBE.TSV E—RTIIERESYTEZXFIET . HhDE
BLEZER-471E 1 DEABFRICRbhET ., ChiE
HUET—% TSV 774V &RHRELIEETY, LY
BT HF AN TSV 7710 &R D #BE .
open.file.TextFile 5475 A RHELET,

readln

read B EREL

FAIABRTRI7AILDHR B % —{TRT A IAH,
string BUECHIE L TGRLET,
BRI DORBIE. ED read BAEERIBRTT,

countln

int 771 &S

T7MIIVABDITEZAIV M int BTIRLET,

close

int 771 &S

TJ7ANEBALET (COBETEXAART ),

XKCSV 771 DigHEIFAVYES () /BITEIYTREBINEY
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B y=x*2 DfE% CSVBUET—9 771 ILICEEZHT

BlELT.CSVEET—9 771 I ERVET  XTIEEXIAATT,
BlELT y=x"2 DFEFERE. 771 ICHEALTHFELLD:

int fileID = open("x2.csv", "wesv" ) ; // 774V 7% CSV EZAAHE—RTHK
for(inti=0; i<=10; i++ ){
writeln(filelD, i, i*i) ; // Z7AINC—1TEZAH BT
}
close(filelD ) ;

INERITLTIx2.txt ] ZFRKE LT DEOBRARBER>TVWET :

0,0
1,1

10,100

CDEIBRERDT71IVIE, — R T STV IRNERWTT S 76T 5N TEET,
B y=x*2 @D CSVBIET—9 771NV EFRMAL

LTS y=x*2 OFET—9 771V %, SEIEFEHAATHELLD:

int fileID = open("x2.csVv", "rcsv" ) ; // 774V % CSV A AHE—RTHK
int n = countIn(fileID) ; // 771 iTE =I5

intline[2]; // &1TOE (WY <REIY) 2 FEBEL
int x[n] ;

inty[n];
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for(int i=0; i<n; i++ ){
line = readIn(fileID ) ; // JRDIT&&EIHAH
x[i] = line[0] ; // 1TDEHS 1 EEHDEE x I
ylil = line[1]; // TDEDS 2 EEDE% y I

close( filelD );

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

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

CDTOTSLERITTEE KIFEE2I2y=x"2 DT —F 771 )L E57mIAATEINTHEIL.
ZTOHRBEIAVYRSAVIFERDEICRKRRLET,

LD readin MDA RAMICLIENDE, T7(IIVDEEITEHVVEST , I TERYI> T, string
BEHNICHML GROTEE T, TNE int EEHID line TRIFTER>TUWET (ZDRR, BERR DA ZS #2
ICEY, XEFHBEAFTAMINET) ATD 1 FIB D line[0]ik x DIEARD T, int BUEF! x I
EEBIAL. BHRIC line[1]%& y ICBILTVWET . INT 1 ITOHHFRAHIRDOYETS,

readIn %L for BIEIDHICHBD T, 10 EHEYRLTHEIENE T, 2 B BICHEENhZRIEZ
7D 2 FTEPRENE T, ZDLIIC. 10 TEETHARAA TOATT LN T INET,

B XFI1—RDEE

BRBARL—2aV I RTFAETHERLIE77M I EPYRY T BIBERETIE. XFEI—RD

EWMIL>T WhEXF I EEER2GZE DN HYUET CDOLIWIFEDHIC, open B
BUTIE. BIEDZRIRIC string LD A EBIML TXFIA—REIBEETHENTEET,

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

close( file ) ;

FATESEXFIA—NIIUATOEDONHYZET :
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XFI—NK | B~ D =2

78IS Shift_JIS SINNS TIFZAIICT IE2ALET, Shift £ JISDX ]
T —IN—=T_|THBIEICTEELLEIN,

EUC-JP EUC-JP EUC-JP CI7MILICT7 O ALEF T EUCEIPDXEIY
ENATU-1THBBICTERCLEIN,

Unicode | UTF-8 Unicode T77MILICT I EALET, Bl EAIZ
UTF-16 [Unicode] Tld%<, TUTF-8) &¢IV I—F 1V
UTF-32 JDEREEIEELET.

toxza—Ri EXARE TR LA ITNIEEMEAYE T, B AL Shift JIS & Shift-JIS &
ELERAIIBRDTTEETIV, BERICUTF-8 2 UTF 8 EEWVWTHEMEARYE T, KX FE/N
XEEHEXFEINZH, REICEEZOBYICEERITIMNELHYET,
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NAZ71IV AL

B LYRARBARA ( FXCSV/TSV 774 )

CCETHROTELBEARNDEREL. @R TN FEBICEMAEHOEDTY HlZIE
CSV/TSV 771 IVIEEIET — 9% BELLED T, BICKIEAE DY T RETR > TEEAH,
BRICK > TEHRARALEIFTT, LHOL . BEICRSTIURANGRART. DFYTF R
CSV/TSV TEZRADITIE EHANEBANETT  F9 . EXRANARERICOWTEHRBALEY,

-z
CSVibAVREEE. TSVALYTRSHREDLIIIIC [EEXIZNFEDEATYIFERVET,
FYIHIE AMICEFEARR=PEIOOVRERLLLFEbNET,

-IvHoO—o

BIZIE CSV AT . EXATVEN DY YESTEEVHE. TOEFEZIRLAALDOTR. Zh
[ REYIUXF(TIIH) 1ELTOAVRESROMN. TneEd [ EO—E | &LTDOAVTEE
FSROD RBIDDDRWNEBERR T 7L >TLEWET:

HW,AE,DMEFZ,ILTEE
ABC,DE,FGHIJ,KL,MNO

EDBITET HWD,Z2E | EWIEZZBERALELTE TNRENYDHYTEXFITE
FHATDOH. THFANERD CSV AT ZDOLIRIBEIEEY TIVIr—T—avi
ETRYPYFTT . CDOIIICELRE S 2T/ I/0—IvEFVET,

"BWDAB" HEFEILTEE
ABCDE,FGHU,"KL,MNQO"

IHTBERUDEIF T HWD,AH | EWODERBRDFEERTEFT  RITEESLHA
FIRIC:

"HULND

A" HDEFIEILTEEZ
ABCDE,FGHU,"KL
MNO"
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IOTBEREAMDER [ HVWDEITIAS | EVVDEBRTHEEXFITEIT A EHNTY
IO—YvERILXFNEBOHBE. TV/0—Yv% 2 DIENZRELTRAILET,

XV NT
OAVMTRE BEDOXFTHRIDTIIERLTHMAATELAWVGEEEHYET,

"W, AB" MELFS,ILTEE
#ZDITIEAXA Y MDD TERTS
ABCDE,FGHIJ,"KL,MNO"

OAVMTOITEX R FDOT7AINER DYV IMIL>TERES R TT,

B RAAHAZATSY

ETHALELIRIBEEE THFANERDORNANRARAZITIDICIFEITONEEA LD
L. BIE TR LD RIREA L B BET 7V 2B ELBMAREDTHSH. INb
DIEED DY EE A, TDT=& VCSSL 3.1 LRI T, load BAHARETIZMIIHNBZFHT &5
HIAF PR 21T o T IO LKEEDALIEZ B A CTildh T 2B HYELL,

LAl VCSSL3.2 M5IE, IO LIRE %R 2 N A A IBENMREY R— I THESN
e REAB NBEHREIFITRAROERLIZIET, IOV LB ZBEETITASLIICARYE
L7

-CSVERTFANIZA/ILDEEAH
BIELT.CSV A TTHFRNI7MILZEEZIAHET,

import file.TextFile; // JNAABAZITILDICHE

TextFile file = openTextFile( "text.csv", "wesv" ) ; // 774 % CSVEZAAHE—RTHK
setCommentLineCode( file, "#") ; // AAVMTDITEXF% # ICHRTE

writeln( file, "®W, A", "HPELIFT", "SLITHEZE") ; // F7MIVICARBZEZIAATRIT
commentIn(file, "TDITIEAXY MEDTEKETS"); // DAV MTEEZAATHIT

writeln( file, "ABCDE", "FGHIJ", "KL,MNQ" ) ; // 774ILICHBZEZIAATHRIT

close(file); // 774 %&FAL%
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ETTHE UTORBDI77MIDAEZIHINET,

"W AB" MELFS,ILTEE
#ZDITIEAXAV MDD TERTS
ABCDE,FGHIJ,"KL,MNO"

AVRESZEUEN ELLIyI/O0—Jvy THRENTWET  Fo, IXVMTIFERELT#]
AR TEIHINTVETS,

TO7SLDRFDITT import file.TextFile; JI& RBEARDETIDIIHETYT . BEK
BICIE AR AR DBEEERBTZ2T OV S L (S1T35Y)) EHRAHARAATVWETH, ZhIZDWT
WBEO I EV2—I)LESM4TFY | OETHBALET,

REIDOVTE, 2EMIREAR AEDIRYEITVEDO T RHFIGETIREEATESLR
NEITHLUTD 1 TP ERYET,

TextFile file = openTextFile( "text.csv", "wesv" ) ; // 774)L%& CSVEZAAE—RTRHK

CDEDITIBEABTDIGERSLUTDLICARBTLLY:

int file = open( "text.csv", "wesv" ) ; // 77A4I)L%& CSV EZAAE—RTHK

CDEDNBREARA (F) BSET771IVEFES% int OZEH file TRIFESDDIFTTA
SWAAEA (L) T TextFile EWHORAZEDEVWEHODEHTZITR>TVWET, NIIETS
BOETHALEFTN . BEFREVIEDT. WHIEHLWE T, ZITEEYH AT int BOR
HYIZ TextFile BAAWBIEITRDT. HFEWFEEZIZRLERIHYIEA,

BB BREARDERR E—REUTOIIICERTEEISDELTIET, ERNBLREA
HAELLELTT I TRIEZIFZT N M1 TIADEX TS —THNBDTRIFTET,

TextFile file = openTextFile( "text.csv", WRITE_CSV ) ; // E—REEHTHE
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CSVERTFANIZIILDFHHIAH
BWT ERIFEER LI CSV R TTF AN I7MILEFHHFIAHTT,

import file.TextFile; // JNAAEBAZITIDICHE

TextFile file = openTextFile( "text.csv", "rcsv" ) ; // 774 % CSV FHHIAHE—R TR
setCommentLineCode( file, "#" ) ; // AXVMTDITEXFE%. # ICKRE

/] Z7ANATEEAD Y N (AXY MTIZGRARIND)

int n = countlIn(file ) ;

string line[3]; // &ITDEZI&INT HECT!
for(int i=0; i<n; i++){
line = readIn(file); // 774 DS—{TAFEIHMAL
printin(i + "4TE: " + line[0] + "/" + line[1] + "/" + line[2] ) ; // FAHAATLRBZHN

close(file); // 7274V %BAL3

EIT95E AVY—ILICUTORBNHAINET,

017H: HWVW\,AH/DEIFT/ILTEE
1 478: ABCDE/FGHIJ/KL,MNO

DN IO vaERBH#LELT. T HVDAE 1% 1 DDEELTHEAADFELL,
Tl XAV MTIIERINTVWET,

T7AITEZE TV NS countln BEEE. AV MTIIREICEBLTHASZ U NSEH. 77
AIWITREBBALTHARAATLEIFTEHYE A BB, T7O0-Iv THEN(EDHNITO
—REELIHFEICOWVWTH, countln B ZTNAE 1 1TICITADV MT . HLETEICEEZN /K
TA—RTHBEHRNLTKNET, ZDH REAH A EBARDEE T, F9 countln B TIT
HAIBL. ZOEE T readln B THRAEDZIFT BEICTF RS CSV/TSV 771)LD
AHAETIENTEET,

- A DR OEE)ICRET2HHREEE
NAAHATIE D RREINATBETY a5 413 T5E URL DAR k2T SHRIZIW,
https://ja.vessl.org/lib/file/TextFile
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https://ja.vcssl.org/lib/file/TextFile

4= =
RITRF A
B XFNETOTSLELTERITTS
string BEBNRFTEINFIE. TOTSLELTEITLEVWGEDLHEINELNEEA, B
ZIEERVINIIT 28 UET 2356, 1 —F—ICE>TANIN RN (XFF) 20EL. E%
BHIDZBENHYT TN TV LB ETIT VIV EFANTEETIDRERTY.
ZDEIWIFE I THRRBRTRAMOMEEZFIAL. XFINEZDEXVCSSLTAT S A

D—EELTRITIBEEFTY,

B eval B

— 1 TORAEFHELTEARDIVEFIZ, eval BEAFRLET:

inti=eval("1+2");

print(i);

+O70USL%ERITETEHENVCSSLAVY—IUIC T 3 | ERFRINET,
eval BEIL FER% string BLOEHTRLET, LOBITIE. BFRH 1 OEHIT.0 FERD
"3" D string EBHIARIN, TNHIBEROBEHRICI>Tint BIEERID i ITKAINhIFT
T, A8 A EXHICIE LD >/ IZ B IEEME (NULL SO BN E) AHRINE T,
FUTOEIITRAZITIELTEET,

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

print(i);

ZOBHITEVCSSLAVY—ILIZT 3 JERRINFT MERIEEFITRDIGELREL, string BY
B TIZRE R WD, ZDEDIC eval RTRATEAEEZRVET,
728, eval BEUT EBEIT (0 ICEZHRNBERTIZEIITIFEA,
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B SV9MLF—IN—F( R (RITHA—/\—351K)

BEITICEDRBERITTRICUE. FVIALA—N—FA R (RTHEAL—N—F1R) &FERAL
E3

SV LF—N—ZARIE BRONERNE %, 7OV S LRTHICEEZTIHEETT . 2D
BEEAF AT 2E T string BEHIRFEI2XFI 2 BHRORBELTUETZEHNATHE
RUFT, BIHEMBCE RYELRTENTEET, ISIC. O—HIVEEETRHEEARETT,

FUHALF—IN—=FAR%E{TIITIE. override FAEEFUHL. ZD—DBD5|EICEEE.
ZOHDEIBUC(A—N—FARTZEHD) 51 HiIER. = 2B DO31HICTOT S LR BRNE %
ELET,

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

RADEIE name ITIZEEEE %= REDBIE program IZITF LW OT S LR RARAETEIEE
LETS

BIREIT R RDEIE args TIH. CNUITIE TV YA LT —/N—FA R REDBEMDFIEIFR
HIELT T args DEZRRILEIBOELRIC—HL. RERICIBIROEH A AR LETS,

BIZIE LT OLI AR ERETEELET,

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

CDEIRERET I LT —NN—FART DI, args ITIFA T D LS A string ELF A ELE
3_0

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

8. Bl void BIDEAMEA—/N—F4 KT BICIE. args ICERE 0 DEIIEZIBELET,
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EERICTVIALT—N—=FARZT>TREIFLLIFIELTUTDLIICERL, EITLTHT
T3,

printin(" #—/X—Z4K@[ : " +fun(8));

/] A—N—24RKFHEE%E

string name = "fun";

/] A== REOTOTS LBBAS

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

/] BIEOR/(EHIEE
string args[1] ;
args[0]="int";

/| BB fun DREBRBREZ VI LF—/R—F(R

override( name, args, program ) ;

printin(" Z—/X—24KR%#%& :"+fun(8));

void fun (inti) {

returni;

DTV L%ERTTEE N F—N—=F4RF] : 8 J& A—N—=F4R%& : 64 1&EVDHHE
BN 2 [FISE>THAINE T, ZOTOYSATIR. B fun &I/ BIHEZDFEERY
LOERMINTVWET LOLENESVIMLF—N—FARIZEY. 5D 2 F2RTLIICER
L7=bhlFTY,

W O—/SVEBADOT IR CEBITCH LE AT
TV LF—N—FARTLEITZLEREDHRT, /O—NUVEB(FRTORI—TD

HMUTEEIN. TAVZLFRDEINSTET IV ERATEZEH) 2 FHT 2R LARETT F k.
OB TP HIEEARETY .
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B SY9MLF—/IN—FARTEFINZDIZO—HIVEHK

BUCET T OIS LT ZVI9MLF—NR—FARTLEZXTIHLWLEREDH T, int
BOEHxZEELTVWET DL FVIMLF—N—F(ARTHUEBREDOHR T, FHLWE
HeESLTERTSELARETY.

UL SVIALF—N—FARTESLALERIZO—DNERERDD TV IALF—IN
—ZARDNRELSIZEAEDHPTLIMERTETE A,

B BB EETI TR

SUIALF—N=ZA R FEOREHRE LEEZTEEDTH D FIDOHMLVWEREEET
2EIFITEIEA
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BER

W #sk

BETARRER o E %, FEDT— DL THRVWAWGE R ILKHYET . INEERTS

DHEEERTT,
BlZIE Box B4R ( AT )DIEEEIIE. IXICEETRLYE.2 D&FEHTI Box & |

BREERANITEF T HBERTIE. ZDLI% Box BEF2ENTEET,

VCSSL ICHBIFBIBERIE AT DLILIETERLITT:

struct BEERD AR {
AVNEH aDEE ;
AVINERE b DEE ;

AVNEBEIZ BERICTEDD (BRERELD)EHDETY,

B BEEIER/HOMERDESRD

FREIC, ETERAR & (width) &E X (height) AV ANZ I DEIEART Box B JIL,
BLFDEIICERLET:

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

INTUBERIAVNAEHT width | & EIERTAVNEHT height |=FEDBER

[ Box INE&ZETEF L%,
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B BEFDERAEE

BEAEZFEIICK EBOEHERAFRIC.ERELEMITTETLZTVWET . EREOE S L' HE
EARDZRT (LEDOBITIE Box) ICA373TY,

ZLTBERDAYNERZFEDICIT BERDOERZDERICRYMNES [ . 1| 247,20
BIAVNEROZRI LB LET, DFY BERERBAVNERE IT1 DOEHDLD
ICIRWET,

BRI, 55D Box BUAF>THFELLI U TDOLIICERL, EITLTHTLIEIL:

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

Boxb; //BoxBZH¥ b 255
b.width=100; //b ®XV/\ZE# width IC 100 A
b.height =200 ; // b DAV/INZEE height {2 200 A A

print( "i8="+ b.width + " ZI="+ b.height ) ;

+to7OISLEEFTTBENVCSSLOAYY—ILICT 18=100 BHI=200 |ERTINFT.ID
I BEFEAVTCIIBERIEWD 2 DDEEA. 1 DOERICEFEHOTIROENTEFH L,

B BEEORNERIL. TRTOAVNAEHOIE—

BWEREHORAIZ. BUEER (B) DEDRITTOAATETT . ZOR K NEEORAIL.
DTOAVNEHEERATEOERAUICARYET , 2FVIdhEOIE—ICHENSLET,

B i CERTHERARE
BIER DRI ZFPELARETY . /. RO BRPRYEICEEFRZFERTSELTEE

g_o
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JIRYIR

B ZHEEOED%EEIMICTS

BECEEERDRRICE T BIEPAVNEHDORNRRZLETIT. ZNLUMIE<AL
BECBERNVEICLRDGAENHYET . COIIRGE BELEIARTUH LT ALELIR
BECEERZART2OREATY. . RAMDOBEDEER %, L —RIICKRW WG E
EHYET, IOV LBEIRIULDDD . VIRV IRATT VRV IRE BERDFIEERLLD
BRREUT BZDEDEBIBUICIEE T 2HAETT,

B DRV IR%EAW-EH

TR RAERWBEEIZ U TOLIBHERTERELE T,

RYMEDZTHE BAME<BEIB|I21, BIBI1% 2, - >( BIE 1, BIE 2, - ) {
WEBARAR ;
return RYE ;

ETEEOBHEERZDE. <BBI 1, BEI8 2, - > OO TY . IZICEDBRIZIRN
T5BIMEEELIT . AAIEREOR L TRHE BRICHIIT WHIXRDOETY, ZIIC,
PO LEHCEBRDOBEN AN INET,

RIS IMBEZT OB E, DRI AW TERLTHELELD:

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

return value;

int x = add<int>(1,2);// add BE#OEE| [ Type 1% int BIELTHUHT
printin( x);
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ZOFOYSL%ERITIHENVCSSLAVY—ILICT 3 JERRINET,

EDBIT, add BEHTHWTWST Type JBEVIDIF VCSSL ITHEETIFFELRWVWET
T, ULO LN T, . Type value =a + b ; DL Type BOEHZEEL VLT ILIC.HE
HOSIHERYIES Type BIER>TVWET CNTIT—ICRLRVDIFRBEICBAZMEL
NFELA. NI KILTZIEBIE. Type N BB THOTARDEZHNSTT,

CORBEMUPHTEFIC, add<int>(1, 2) ELTWET, ZD<int>EWDIRTT, 85| Type I
int ZIELTWET, ZhICLY, add BEDOHF T, Type BUA int BlERAINTEITINET,

DFY), ED add BEHHAEERICERITINDRICIE. U TOBREEMALDEA>TWET:

int add (int a, int b ){
intvalue=a+b;

return value;

SEIL float BUELTHEVHLTHFELLD:

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

return value;

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

ZOBITIEVCSSLOAYY—IUICT 3.3 JERTINZET BB float ZIBE L7=7=8. Type
BN float & B AR INTERITINALOHTY,

ZDEDILT PRI 2AZRAWSE BAUERZ BHOBICH L TERITZENTEELD
iU xd,
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B JxRVIRERAWEERE

VIRV I AR IBERTHEAITEENTELI . TNEUTOLI LR TERLIT,

struct BEEEDOZRI<BEB|E 1, BBIE 2, - > {
AVINEH ad
AVINEH b D

==,
i=h B
=
=5

T [

1

DI BERZDEDICHEI BN FETBIAIE BAREDA Y NEHER OBER
EATFOEIICERZLTERLEY:

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

Box<float>b ;

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

printin( "f@=" + b.width +" &I="+ b.height) ;

tO7OISL%ERITTHENVCSSLAVY—ILIZT 18=1.2 HIX=2.4 |EXRFINFT,

L OBIDEEERT Box [1E BAKRMDAVNEET width 1&T height 1&F5ET.2h
EEBEERIC Box<float> b ; EWIEIIT BI/RSA—=HI(C float B EIEEL/ZERRET. Type
BN float BERABAINTHEINEZDIFTY,

LDBHIT. b DEE% Box<int>b; ICZEBLTEITITIEAVNEHN int BIE 270, §F
RIEVCSSLAVY—ILICT 1E=1 J&I=2 JERTINIT,
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EVa—)IbESMTSY
W S(73)&lE

SATS) I LLFEIEBCERAE#FEHTRR L. BRMARTOTSLDETY,
W €Y1

CNETORBTIR. 7AVSLIRLT 1 MOT7MIVICERRL, MEBREEZDOHRTEELT
WEL LWL AT SV EFERLETAT S LADGEIL. W DEDT7A VIR I /LB
N HAEDLI>TEMETHEICRYET,

DB, BI7MIVDEBRREE. 1 MO IT7MIIEELTEITIZEETEEFT . LHL. TN
TIRALEREPBHELI’HEES L TWEBEIRBANELET . ZDLD BEIE. 77MILT
SICHIILAET EVa— J[EWDETHRAAFNTEITINET, ZDLDICECEHERHN TS
MYFEWTE A, VCSSL TIREXRHIZ 1 D T71ILH 1 DDED1—IVICBEIR T BEHEH»
TS TWBED EV1— IV ERETNTNDI7MIIVABRTDELERB>TERERDHYEEAA
EWDZFIDI7AIIEIMNALTOV S LRI AEYVa—IL JEWIEATY,

B E2TEVa—) & SATSVEY2—I)L

EFEY1—LEIF. CNETDEIC(RIDES 12— ILHASBEEINZDTIZEL)  E@ICHE
BEEAINZEVI—ILDETT, ZRICRHLTSATIVES1—ILEF. TOEDEBEERTI
NBZOTIFE BDED 21— D SEMAFTNTERIND, BRHARES1—ILOETT,

B 317301V R—b

SATSVEVa—IVICAEINE#HEZ. JOET2—IL(BI771V IR Ih=7075
L)DSFERATBICIE. ZOES 21— )LD IESEE T import EE%21TWET:

import Z473Y/RR ;

SATSYNRRE ETEV2—ID5DEN/I 2%, Ry gl IRV TIEELE T, £/ ik
RFTVessl IR ETT  SATSVEIV21—ILDIT7AIVDERITEY 12— ILERUBRR (F4)LY
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R ICIERET L. SATSVES 21— I D774\ AR T2 T THERATEET,
BIZIERITEY2—ILERL7AINIRICHDBT lib.vessl | &FHTIRS:

import lib ;

INT. lib.vessl ICEBIRINTWA L2 TOBEMEEMIFI BAATREICARYET,
Fh . E2TEV2-IHILRT . Taaal 74T ARAD, I5ICTbbbl1 74N RIZH B
[ lib.vessl 1&FRATBH5:

import aaa.bbb.lib ;

ELET,
B FEY1—IILOBEECEREFERTS

AMEV1—ILOBEBEPEHREFERT I, AUEBEPEREIBEELTOVAWES. @Hl
BAEATINEIEIHYEEA. CNEFTCEEHLT, BBICEHPEREERELNTEET,

BIZIE. ETEI2—ILADS, EV21—)L B DA INESIE. LLTOLIICLET:

- EFEYa—ILA ( Avcssl ) -

importB; // SA4735VEYa—I)L B &HAHAD

fun() ;

- SA47S5YEY2—ILB ( B.vessl ) -

void fun() {
print( "call B.fun") ;
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LDHIT RITFTEYVa—IVA ( Avessl ) 2FE1T95&.VCSSLOAVY—)LICT call B.fun &
REINET,

EVa—I)L A fun BERIZEE SN TOWEEAD . fun( ) EMEVHELTWET , ZITCEYa1—
JUBICESINTWS fun BHEDEIEN=bIFTT,
H EJ1—-IIOEBEE

LICRLEHITIR BEHCERO LR (BB EIIEIELEKRD) 1'HEELTWSISE. &
ICRBELHYET FIZIE LT DIIICEER L, EITLTHTIEIL,

- EFEYVa—IVA ( Avcssl ) -

import B; // ZAT7ZYEYa—)l B &FHHAL

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

fun(); // X% fun BEOELHNZES1—ILAE B TEALTWS

- SA475)EYa—J)LB ( Bvessl ) -

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

LDBIT EFTEYa2—IVA (Avcssl ) Z#E1T$5EVCSSLAVY—ILICT call Afun J&
RARINET,DFY,. EV21—J)L B D fun B TIFELL ED2—IL A D fun BEAEIEN D
17T,

D& BARAETVCHTIBE. BEOEV1—ILRIKEEINA BRI RBEINET . ZL
T.BHEDEZ21—IVRICROHSRWES. import LTWBES 21— ILANIRINE T, EHEE
LB A1 &IC import SNEDEBEINET,
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FhTERODSHLVEWIBEIE, BIED1—IVED import A& ICE>T, REBRICHEAIAT
N2 TOED1—IHDSRINET, BEEIL BICHKALAEINZEONEABYET, LLTICH
HEFEY:

- EFEYVa—IVA ( Avcssl ) -

import B; // SAT7ZYEYa—I)l B &HHAL

fun() ;

- SA475)EYa2—I)LB( B.vessl ) -

importC; // SA473VEYa—)L C #5HH2AL

- SA47SYEIa2—I C ( C.vessl ) -

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

LDBIT . RIFEVa—IVA (Avessl ) 23E479%E,VCSSLIVY—ILICT "call C.fun" |
ERTINET,

ZDEIINTED2—ILADSBIFEY2—ILB LA import LTWRWIEEHSY, EPa1—ILC
D fun BEHAEERIENTEITCVET, ZNIE. EV21—IL B HAISICTEYa2—IL C % import LT
W BRI EYV21—I C DFEEHM>TVWSHTY,

TRELZOBEEIR. EV1— LB BINT 2L BAEEDIBEN# LAY, AImMESETLET,
ZD7H. RAELT EHBAIDET 1—IVid, FS5RIDET 21—V CEHRMIC import LTH<
ENMERINET,

DFYLEDFITIE. EY2—IL ATE import C; LTHLEIHEINZET,

B FAEEY21—I/LOBR

INETICRLE. BEEICLZEENATES 12— ILHEZ /NEEATOVSLDBEICIEE
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MTET LD LEV2—ILDEDN LB TERY. BF=FBI’HRLAESATIVEY2a—ILAA
ALETEATELIABE. EDEV1—ILICEI W -ZT BIARDOBERI HED I %,
BICEEIBELTEKDIIRETY . Z0HE. BRZOHREIFEELTWSOZRALTLE
YEBELTWEDEERZED2—ILOEREI-ILTLEIIZREBEINMREE A,
D& BHRAORICRYMESIRYIYTEY 21—V ZZATRTZENTIFHT:

- EFEYVa—IVA ( Avcssl ) -

import B; // SAT7ZYEYa—I)l B &HHAL
importC; // SATSVEYVa—) C HHAD

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

- SA475)EYa2—I)LB( B.vessl ) -

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

- SA7SYEYa2—I) C ( C.vessl ) -

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

LoBIT . RITEY2—IV A (Avessl ) ZET95E.VCSSL VY —ILIC ITEHEAT
[ call B.fun IT call C.fun |ERTRINET,

CDEIICEY 21—V ZRARTEET. HAZRELLTEHLAVWEY 2 — VOB ZFAT
LEIDERIFZ LIS AIGEER ELET,

B 7R BT
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ETRREFBEY2—IIVOBERIE BHLAWVWEY2— L OB - EHAERFATLED (72
TRT2)FBEHSCFETTL. WHIKT XA |OFETYT, ZhicdLTl FEhafE 1 T7
VEAERIETIFREEELET . TNAT IR B FTY,VCSSL OF7 /& 2 IEMFICIEL,
[ private &[T public 10 2 @RI EFELET,

BIZIE ET2—ILADSIIIFATIELRWEE-BHP. 2<KERDRENMEVEK-ZTHD
HolzELET . IHLBE . BH-THES DEBEICT private |ERBIRTEET. EVa1— LA
DOIFHEARRLARYFT (FELAVDER—ICHRDNET),

WIS BEAH-EREEDKHEICT public |ERBRITNE, ED2—ILADNSBERICERIELNT
XFT,72ZL.VCSSL TIERINFTOLIICERICEAEPERESEEI2EBET public 2
BYFT, BFRNAFER THFLLD:

/] TOEHIZED1—ILADSTIERATIRN

private int a ;

/] CDEFITEI2—ILAHISBERICTIEZATTEE
publicintb ;

/] ZOBEFITET1—ILADDIERARN
private void funA(){
printIn("call funA") ;

/] TOEBITEI1—ILAISERAICERS
public void funB(){
printIn("call funB") ;

LOFITIE EE a RUBEE funA 77 ZZAEBEFT private |V TWADT, EVa
—IVADSIERIFIFTEIFEA M EH b RUBEH funB E7 7 EREMFT public 1A
FVWTWAD T EVa1a—IADNSERICEIENTEET,

EZAT. T public 15HIHOIMIFTE LBICTV/ERBHFEERLTES LRKFOEE)
ERLCABDT . HBENICITIHFYEKRITHYEEA LOLARDNSBRMICAITTELET.,
[ private 1Z&fHIENTZOTIEE ZOLTHABIOFATHERLKRAGEIH B THIES
KPTHENTE, IHMEICEMLET,
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B 21—/t —4

EV1—IICIETHE—EIRI-NE T, EFEMICIE, 20 import SNAEYa1—ILTE, ZD
ERIZ 1T DL EVEVDENMREIEINF T FIAIFLLTOLIICE ML, EITLTAHATZIL:

- EFEYVa—IVA ( Avcssl ) -

import B; // SAT7ZYEYa—I)l B &HHAL
importC; // SATSVEYVa—) C HHAD

- SA475)EYa2—I)LB( B.vessl ) -

import C ;

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

- SA7SYEYa2—I) C ( C.vessl ) -

intx=0;

DAY SLEETTHENVCSSL aAVY—ILic T 2 | ERFINET . ZhIEDFY. €2
—JLADS import LI=EYa2—IL C & EVa—IL B HS import LIZEV 21—l Cid. FA—DH
DTHDBEWIETT,

B SA735)EI2—ILRTORR/SZADIHFL
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SATSVED2a—ILDOHRDOS ALNDITZAIVANDT I AETIGEIE. 771V /IXZADIE
EISEENMBETT . EWIDE SATSVEI2—ILHSTFAIAT IERTEED T7AIL/X
ZUTIFFDFAT ISR IR AR TIREL RITEIV 21— DS RN/ R EIBE L AT
NERSBRWASTY,

BIZIE, ZATS)DHRTISICHDSA TSN AV R— N BIHE. S4TSR RUTIE RITE
V1= IS RIBERNAREEETIHENHYET IS FATSYDHTI7MILAH A
HAaFATRHEP. BEROO—REELTIBEICE. RTEV1—ILHLRIEN/AREIEET
IREIHYET,

B FEYV1—-10/O0—/IVEERTIER

AXEDRIHETE T 2&1T>TCE/LBEY.VCSSL Tl EVa—/)b D/ O—/N VAR ISEE O
MEBAEFERTZENTEEY, CORFICRRBILARZDH, FEY2—ILOTO—/NJLEED, ED
LORIEBFETERITINDEHITY,VCSSL Tld, import DREBAE V) —IRICR LR EWEE S
JEICETINTVELT (RTEV 21— REXRVEEBEAYET) ALURIDEEE T, %I
import SNEDHDIBICRITINZET,

B 70—/ )VEBOMBEIER

const ¥F—T7—R&EFIFTEEINAEHUIT. MHERIEZZEBETCIRVWERERYET:

const int CONSTANT_VALUE = 255 ;

JO—NIVEBICEEINZEH. Whpd/O0—/NLERIK. /7 O0—/NIILEEOETLVUE
BWYAIVTTHHEINE T, ZD7/O. 7 O—"NIILEBOETHIMEBFE AT . 2TO
EVa—-0D7a—NILESBISHMEIEINTWET,

B 250700 % 1 DOEV1—IUICEFEDTHMAD

import IZITWBHEEIC, include EWLWYEDDHYET  FEW AL import DEDYICZDFE
Z include BT B7EFTY include (E B 77A IV EMIILIZEY2—ILELTHEAAL DT
X2 7MLV DEBRARAE %, ZTDHBATICZTDEFIEZOIACHEETT ., DF Y. include L7714
JL&linclude SNT7AILIE ABDHEEIN. EL 1 DOEV21—ILELTHEAAEFNET,

ZOHBEIL BTV TN ESHIMICERZEV 21— RBMLERIGE LRSI, 1B L %
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BMI27AINICER L THERT 301 R—M I TWET,VCSSL Tk .A—FYa2—I)LNT. [F
& -FEBIHEROBEREEREELBE BIC(TF7MIILTAT)ESLEZEDTLEEEINE
T, INEFMAL T include L7711V DA LEXL. MINCERDEI 12— IV EEBREDN
TXEY,
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RES1T3Y
B EESATSUL

BESATI)EFZ. HONMLORABRINTOW T BETHERTESZS17IYDETY,

BE.SATIVEFERT3HOIE. = —DS4TSVEAF L. BEEY2—ILERL T4
W (FALIRM)) AR B RIEED I YRICER BT 2R EDEHBETOIHELHYET L
MUBESATSUTIE, CDEOBREREIFET, WOTEICICHERTEET,

B RES(T3)D%E

BESATS)DERENG. BENRTOISLERETE LT KBEEINDLIR BEXH
RHREA IR TZETT . TOLIRMEEE, 2TOA—H =D —HISB A TERLATHIEN T
BWORRETTLAMADENLTOTSLEFUIEICE, ADSMETAICL TR RLRDE
WIDIEFHRAFELR>TLEVWET MR- T EOVW B BEIIEES A TSN ELTHON LHER
INTWBEDITTY,

Xl TZ7490 2% GUI(TZ T4 AN A—HF—AVI—TIAR) ARL—T AV T I AT LN
AIRREITUIBTDUELHDLIRBREE AZES1T T ELTREINE T,

B print REDIRTLEEE. [ System JIERESATSYTRHEINTWS
R INFEFTOTOVSALATENEESATS)DEAFRALTWELAL TN BEICAYE

—V%RRT D print BRAEDI AT LBRKTY, VAT LBEEUL. [ System |EWIIRESA
TIVNCETREINTWET H U TOLIICEER L, EITLTH TSI

import System ;

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

IN%EETTHENVCSSL IvY—ILIC T Hello, World | | ERRINFET, ZDEY., print
BIEA System AT SVICE > THIREIN TV B EN M E T VCSSLTIHK. £ TDEY2—IL
HERAIALHIIC, System ZAT VN BEICTHRARIFNDIRIFYVICA>TVWET  TDRD,
System SA4T7S5) &AVR—bMLARLTE, print EEAREERVOHETENTELDIFTY,
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B System LA DIRES 1T SV, BBRBICA >V R—MLTHEF

AVR—INILEFRETHERTEZDR RES(TZDHTE System 13T,

System AT VL HFEYVICERHREBEEZIRML, FEALDETOHZEICBWTAVR—
NIBRENELDD FHIRICA VR— LK THEERATEDLDICADTVADTY,

System LA DRESATSVIE EBDFATS)ERER A VR—IMTOSERTEILED
HYUFET . N FEAITDETMTIUHNEWNEE BRI NIATIEX BEICHR DD >T
LEIDTT, T EREZDHAREDHEE R FZ/-OTEHYFTT, 1T FVIFEEKMIC,
ZDEV1-ITHATIEDEF (VRN 20D RITKHTERERTEEF TY,

B RES1TSVO—BEFHER
VCSSL O&RBHES (TS ICBIT BEEMIERIG. 5 URLICTBRTEEY:

https://ja.vcssl.org/lib/

BRESATS)O—BRUTDOBEYTY,

-System ( https://ja.vcssl.org/lib/System ) - 1REHEREA 1R

Math ( https://ja.vcssl.org/lib/Math ) - $22REE A 1Rt

-Graphics ( https://ja.vcssl.org/lib/Graphics ) — @)Y — A B EHERE AR i
-Graphics2D ( https://ja.vcssl.org/lib/Graphics2D ) - 2 JRICiEERE & 1R 4t
-Graphics3D ( https://ja.vessl.org/lib/Graphics3D ) - 3 JRITIbEERE & 1R At
-GUI ( https://ja.vessl.org/lib/GUI) = 4V RORRY V7 E, GUI HIEIHE A & 1R 44
-Color ( https://ja.vcssl.org/lib/Color ) - BO&HIE AR

-Sound ( https://ja.vcssl.org/lib/Sound ) - Ho> RO %R

-Text ( https://ja.vessl.org/lib/Text) - XFEHDEAM /L ANIBHEEE & TR

-File ( https://ja.vcssl.org/lib/File ) - 774 )IL—E&X /X RALIB7% & DHEE & 1Rt
*Time - ( https://ja.vcssl.org/lib/Time ) - B BB ICEA T BHAEAIR (4
*Process ( https://ja.vcssl.org/lib/Process ) - RAT47 7O ADRITHAE &R
-Thread ( https://ja.vcssl.org/lib/Thread ) - RJLFRALw RALIRHEBE A 1R {4

INSDOHT, (System LA T) BOKHEBEEITFERATZDIE Math, Text, File, Time 4
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https://ja.vcssl.org/lib/
https://ja.vcssl.org/lib/System
https://ja.vcssl.org/lib/Math
https://ja.vcssl.org/lib/Graphics
https://ja.vcssl.org/lib/Graphics2D
https://ja.vcssl.org/lib/Graphics3D
https://ja.vcssl.org/lib/GUI
https://ja.vcssl.org/lib/Color
https://ja.vcssl.org/lib/Sound
https://ja.vcssl.org/lib/Text
https://ja.vcssl.org/lib/File
https://ja.vcssl.org/lib/Time
https://ja.vcssl.org/lib/Process
https://ja.vcssl.org/lib/Thread

T3V TLEI LT TR ERICENSZER>THET,

B Math S14735)

Math (&, sin ¥ cos 7 & BRI AR FEH - EMAIRTEIES1T 3T,

https://ja.vcssl.org/lib/Math

EERIHEALTHELE) LUTOLIICER L, ETLTHTLEIL:

import Math ; // #Z2#S5475)[ Math 1&4YR—k

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

print( value ) ;

o705 L5E1TTHEsin( T/2)DETHBT 1.0 INKRRIINFT HEISLT EE
HEMTULEOEETRDS varfloat BLOBKELFERTEXT,

B Text 514735

Text (&, XFIIDIRBECESRZGE EFNATF AMEFKEZIRMTZ51T75)TY,

https://ja.vcssl.org/lib/Text

EERIEALTHELED UTDELDICER L, EITLTH TS

import Text ; // E#SATSYT Text |HAVER—b

/] XFHEHIV
int n = countText( "AAA/BBB/CCC") ;
printin(n); // 11 &ERFINB
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// 2 ZBEHML(5-1)EBFTTTXXFNEYYES
string crop = cropText( "AAA/BBB/CCC", 2,5) ;
printin(crop ) ; //TA/Bl1ERRIND

/] XFEFTa/al B’ HHTHIRT M EZRT
int first = findText( "aaa/aaa/aaa", "a/a", FIRST ) ;
printin(first) ; // 2 ERFIND (SLEHS 0,1,2:--&HTVN)

/] XF5Ta/al M RZICHIRTBMNEZRE
int last = findText( "aaa/aaa/aaa", "a/a", LAST) ;
printin(last); // 6 &ERRIND (GEEMNS 0,1,2:-&HIVK)

/] XFFITa/al AHIRTHAEEEL TG
int all[ ] = findText( "aaa/aaa/aaa", "a/a", ALL) ;
printin(all); // T 2 6 |&ERRIND

// ERRBN/JN—BITBMNEEE TG
int patternAll[ ] = findText( "AAA/BBB/CCC", "./.", ALL_PATTERN ) ;
printin( patternAll ) ; // T 2 6 |ERTIND

/] ERKRB/N—BTEEAXFINEL TG
string ext[ | = extractText( "AAA/BBB/CCC", "./.", ALL_PATTERN ) ;
printin(ext); // T A/B B/C |&EXRTRIND

/IT/1EE2TT@IICEEHA
string repl = replaceText( "aaa/aaa/aaa", "a/a", "@", ALL ) ;
printin(repl) ; // aa@a@aa ERFRIND

ZDEIT, XFFN L TEANRIREEITOIENTEET,

B File 51473

File (& 771 /RRERIGLIZY, 771 I —BZEEBLEYTERE, 771ILICET 3 1ERE
RHI2514759TT,
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https://ja.vcssl.org/lib/File

EERIHERALTHELE)LUTOLIICE R L, ETLTHTLEIL:

import File ; // E#S5475YT File |24 VR—k

string base = getFilePath("."); // M/ XADEE (RTEY1—ILDIGFT) =EE
printin(base ) ; // RITEVa—IDHZ74IWY (F1LIKN)) DI RADNRRTIND

string parent = getFilePath(".."); // #7445 %=8RF
printin( parent) ; //RITEV21—ILTAIT DILIHRIAILY DI /RADKRTIND

string file = getFilePath( "test.txt") ; // 77 IL/XA%EE5
printin(file); //RITEV1—IVERLTANYICHS test.txt DI/ IZADNERRIND

string rel = getFilePath( "./bbb/test.txt", "../aaa" ) ; // X/ SR&Hxt/ SR ICZEH#

/] T BFESa—IITAIVIDEIAINYT D TFICHS aaa 745 IHSRT,

// T bbb 74T DHICHS test.text |DIEX/IAMNRERZIND
printin(rel ) ;

FOBY. 771V DBREINEBTHE,. 77MIILDERNRIERAR/OIENTIXZET b, 77
AIWDIETIE.T / 15745 (F4LIZMN)) OXRPYELTHERTEF T /.1 . 15/
AEETAINY T . BB IAIINTELTERTEEY,

B Time 51735V

Time (&, BsEPBAREICE T 22 RMTES5175UTY,

https://ja.vcssl.org/lib/Time

T B RASHIT2HITT
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import Time ; // #5475l Time 1&AVER—k

int start =time(); // ZORFADRFEZEEG

alert("BRAAE O TWET L") ; /) AvE—VERRLTCVWABREIIGETIIEES

intend =time(); // ZORFROKEZEE

int sec = second(end - start); // FRERHE (end-start) ZFP B ICEHL

print(sec); // FiERE%ZXRT

r0707SL%RTIZET BREAEZF>TLET ... JEWIAYE—IUHNRRINET AvE
— V%R R T LB FTICE LR, VCSSL AV YV —ILICH B TRRINFT,

LOBITHEALE time B#IE. 7OV S LDORTHRAINTHLDRBRE AR IEHT
T time B RTEFEDRALLIZ EFIFIVH (1/1000 #) TIH BB ICITLEBRICEKTFL
9,

ZDEDH . FONEBREEBDREMICERTZ-ODEHRLRHEINTSY., LTHWE
second BEZD—DOTY, BADEHICIE, millisecond (I FPELI) ., second (FHEEfL) .
minute(984I). hour(BFEI B ML) REDHYET,

28, second BEAE® minute B3, hour B I, B A AR T &, BFEHIH T DEEX%
REEEEEHYE T, CNERAVWT, AR AMINERETI2ENTEET, I5IC. day THT
%Z.month TH%.year CEEZREIHENTEET:

import Time ; // #5475l Time 1&AVER—k

printin( "B4f="+ year() +"/" + month() +"/" + day() ) ; // E/B/BEXRT
printin( "BEZI="+ hour() + ":" + minute() + ":" + second() ) ; // BEE:9:MERT

EDT70VZLEETTEEZORADEMERZNRTINIT, 7285, month EEIE, 0~
11 TRELT~12FTERTERFSTVET, 2FY 1 BTHNIL0 TIFES 1 &RLE T Day
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RHEREKT. (BDRHD) 1 BHTHNIE 0TI 1 ZRLEFT MEETIE 0 HOBAZED
EEETZEHGREELAVSIISERFRETT,
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ZOMHDF1T3Y)

B JYUIBLEVVRREZ R DIRES 1735

BRESAT IV IR 7DD LM TIIHYFEARIER 2725173, VCSSL 2.0
DEDSFEL. EFELTRERDEICAIEREEZRHALTVNDEDTT,ZLT VCSSL
3.0 UETIE, SUREWEREZRMTZI/TSVBIRRBEBA TV OTVET, TNHIE, &AIE
BESATZ)ERFFHRWDAEDIFTLED . VCSSL 3.4 DERTEDRESATZ)ICHK
Aai¥hIELrL,

LT TR ERICESLDHRDW DD EFERLTHET,

B EXNLRT—SEE

TP RV |0 Fa1— | REDT—IBEERIZAT VT Ry IEFa1—I3 fE%
HLANLTOBDTHEODMEHATT METRLDDIZT —FDRYH UIEF T, Fa1—IF
ANFEIRIC, RFYBHEIRICERY HLE S, DFYRI VI TR REBICANT =D RADICEY
HINFEY,

T—IEEERITODHEEIR. —MRICT TRV I RZAWEE R EBRICI - TRHAINE
T DD AEBERDE(BEOBEGFZ20) 2ROIFHTEEY,

URICERAIZRELETT:

import data.Stack ; // RV DIEREEIRHTES1TSY)
import data.Queue ; // Fa1—DIREEIRMTES1T5Y

Stack<int>s; // BEUEDODRYvI%=RIEER
push<int>(s, 1); // R¥v7 s IC{ET1 12 AND
push<int>(s,2); // R9vY s IC[2]%AND

printin( "Ry I M OEZRYHLET:");
printin( pop<int>(s)); //A¥v7 s HhSilE%E 1 DRYET
printin( pop<int>(s)); //A¥v7 s HSilE%E 1 DRYET

107



Queue<int>q; //BFEOF1—%ROIEER
enqueue<int>(q,1); // ¥a1— q IEMT]ZANS
enqueue <int>(q,2); // ¥a1— q Il[21ZANn3

printin("¥a1—"SOEZEYHLET:") ;
printin( dequeue<int>(q)); //F¥a1—qd'bfE%x 1 DIYHT
printin( dequeue<int>(q)); //F¥a1—qd'bfE%x 1 DIMYLHT

+to7075L6%ETTHEVCSSL AVY— LI TFOLIIICKRRINT T :

AYvIHBIEZRYHLEY:
2

1

Fa1-MSEZIMYHLET:
1

2

LEDBEY. RIYITIIANT=OEHIEIC, F2a—TIEANLIEIC BERRYEBEINAEN DN E
9 .data.Stack/Queue R YV EF1—%R/ITAT ) T, FMIBERITLLTDO URL TSR TE
ij_o

https://ja.vcssl.org/lib/data/Stack
https://ja.vcssl.org/lib/data/Queue

B BEJL—LT7—Y

BECT ZA—23 VRl  FRRLB AR T 2N ENHZEDD FHEICAVLNE LR
ARICALTI. BEERLCLIBRARARTERRLAKTERFOC LI BETIL—LT—IPAEIN
TWET ARICHLIEIL—LAT—0E2AVWSET, EOars A7 LERFELALTE RIER
MBI FEERTNTEFLLICRYET,

EMEIC 3D WEERITODIL—LT—I%FRLTHELLD:
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import Math;

import Color;

import Graphics3D;

import graphics3d.Graphics3DFramework; // 3D #&BRAI7L—LT—7

/] ETIVD ID N EECRZIE R E
int axis, box, sphere, cone;
float time=0.0;

/*

* EAEATOBEE (OIS LORMIC—ERLIFTREVCHEINS)
* ZZICIE. 3D ETILDOERNRCE B R L.

* TOTSLADORMITW WEFBLIBEARR®R TS

*/

void onStart( int rendererlID ){

/] Fb—LT—IDINSA—HERTE
setBackgroundColor( Color.BLACK); //&E2BDERE
setWindowsSize( 800, 600 ); //V1¥ RO A X (Ig, &) DE&RE

/] EEEEET I ABLE
axis = newAxisModel( 3.0, 3.0, 3.0); //4%EK
mountModel( axis, rendererID ); //BCi&

/] BETIEERE

box = newBoxModel( 1.0, 1.0, 1.0); //%EK
setModelColor( box, 255, 0, 0, 255); //B&&E (&5, «)
mountModel( box, rendererID ); //BC&

/] RETIERE

sphere = newSphereModel( 0.5, 0.5, 0.5, 38, 24 ); // %K
moveModel( sphere, 1.5, 1.5, 0.0 ); //#& (dX,dY,dZ)
setModelColor( sphere, 0, 0, 255, 255 ); //®&E (K, #&% F, o)
mountModel( sphere, rendererID ); //ECE
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/] BYETIVEEE

cone = newConeModel( 0.5, 0.5, 1.0, 38, 2); // 4R
moveModel( cone, 0.0, 0.0, 1.0); //#%&h (dX,dY,dZ)
setModelColor( cone, 0, 255, 0, 255 ); // BB E&E (& 5, )
mountModel( cone, rendererlD ); //BCE

/*
* BB EITORMRYIRLECHING)
* ZZITIE. 3D ETIILOBEIRLE,
BTV EWVERDOLEEEERT S
*/
void onUpdate( int rendererID ){
rotModelX( box, 0.08); //fET L% X #FHY[OEx
rotModelZ( sphere, 0.01); //3RETIL% Z #hFbHYEER

//FPS#EET IV & E L ICFEE) (dX,dY,dZ)
moveModel( cone, 0.1*sin(time), 0.1*sin(3.0*time), 0.0 );
time +=0.1; // KR DLEDS

EDRTOTSLERITIRE FTRDLIR 3D 7 X—aVBEARTINEY,

LETHW graphics3d.Graphics3DFramework (&, 3D #BIR® %= R—Kg 5, 7= X—
AVHIEDIL—LT—ITY, FHMITRIELLTD URL THRTEET,
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http://www.rinearn.com/code/play/?url=http%3A%2F%2Fwww.rinearn.com%2Fcode%2Fspec%2F20120806_graphics3d_framework_sample%2Fdownload%2FGraphics3DFrameworkSample.vcssl

https://ja.vcssl.org/lib/graphics3d/Graphics3DFramework

VCSSL IZI&. 3D B AR D 1=bDIEXES (4TS Graphics3D INFELZFT . LHL.FN
RIFTHEENG 3D 7OV SLERFET DI RTEEPHET Y VY DENRP. 7=X—3
VIL—TOFIE. A PDERERE, mEARNELZB D TRRTZUHELNHY., BH AR TIEPP
AMETY (BISHAWERDETHO THELLWSBICIKEFNTY).

% Z T graphics3d.Graphics3DFramework ZfEAY 2 &, 2O W o EBEIRER DI TL— LD
— OB TIT>UHNET, LT ERmAT T LAY 13I2 7 T onStart B 7=X—>av
DEEBFYAIVY T onUpdate BAEIEFATNET , RD T, INSOEHAICEHDUNE
R BRI T FRIIZID P A—2av OV S LERETEET,

5. ETEE L7 onStart BE® onUpdate B#lL. —ERME B IN /. LLEMFHTLLE
A THY, LLEIE initialize ¥ update EWIEBEZTEEIIHENHYE L, ZDIBFRD
initialize %> update ., Ei#2 BHID7<HICBI SIS EATEIT,

EIAT. IDIL—LT—U Tk HLETHERAGBLZBEELTKNBEIFROT RBICE
g BEDICBILTIIBHES AT ST Graphics3D | DB AEFERTIHENHYES, LDT
OS5 ALTEH ETIVDERPEE. BEN2EIC Graphics3D SA 75 DREAMAEFEALTWET,

Graphics3D ZA47ZVICEEYT 25 MIEHRISLLT D URL TSRTEET,

https://ja.vcssl.org/lib/Graphics3D

2D #EBICEH. 3D AHFDIL—LT—IhABRINTWE T FARBAIEUTICEBELET:

Import Graphics2D;
import graphics2d.Graphics2DFramework; // 2D #&B R 7L —LT7—7

/*
* MHCRBETIRB(T OIS LAORMIC—ELTHFVOEINDS)
* T AT S LDRMMATW W EFRIB AR T D
*/

void onStart( int rendererlID ){

/] FL—LT—IDINTZA—TRTE
setAnimationState( false ); // 7= X—avid LAWVWDTEML
setWindowSize( 300, 300); //T4 RUHAXDEEE
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/*
* EELEEITORHRRYIRLECHING)
* ZZICIE, 2DCG DfELE R EZF T S
*/
void onPaint( int rendererID ){
string imageFilePath = "fighter.png"; //E{& 771l

/] BBETEREHE
setDrawColor( rendererlD, 0, 0, 255, 255); // 7,5, «
drawLine( rendererID, 0, 0, 100, 100 ); //x,y,w,h

/] HFBTRAMZHEBE
setDrawColor( rendererlD, 0, 255, 0, 255); // 7.5, «
drawRect( rendererID, 0, 100, 100, 100, true ); //x,y, 18 &I, 2Y DXL

// REBETHEAZEE
setDrawColor( rendererID, 255, 0, 0, 255); //7%,#%, &, «
drawOval( rendererID, 50, 0, 150, 100, false); //x,y.1& &%, &Y DXL

7OV SLEERTITEE. D4V RIIR. RAR. EANPRRINET,

LETHW graphics2d.Graphics2DFramework (&, 2D #BIR® %= R—Kg 5, 7= X—
IVHISDIL—LT=7TY, FMlBERIELATO URL TERTEEY,

https://ja.vessl.org/lib/graphics2d/Graphics2DFramework

HEREAHAEICELTIX E#ESATSYT Graphics2D 12FETZUENHYE T, SFMIE
WIFLLTD URL THRTEET,

https://ja.vcssl.org/lib/Graphics2D

B JSOBERE AEREEDS(T3Y
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WIILIEYIRIITDEIRY—ILEPYRY TS API SATSVEFELET B F57V
ThNEBIEL. I Z72 7OV NS DB E IR T 251 TSR EDNEIFLNET,

U B LB IR REREDN LB A RE WD, Y R— I E N EINME, LB REA
HEITDHIBTICEYET, VSTV 7 NEEDOHEEA S I BB E S FICEIF LB RTIE Y R—
FENBHELNEEAL 2KMBEOEVARICAFTTUIHR—IINGUHNELNEE A

UEDEHILFEAFRE L LT HEFER D 2D/3D VSTV 7N afiT 2720 D147
DD, LLTFD URL DBYICHERINTULWETY,

https://ja.vcssl.org/lib/tool/Graph2D
https://ja.vcssl.org/lib/tool/Graph3D

DT tool.Graph2D/Graph3D | 7473 M R—FINTWBANEBRICEW T, LBt
KRD\EYIZ, 2D/3D /5 7% 7OV NS 2ENTELY,

EEOERPIL, AV EEREIF T B, KEMTAT DL CBYET, £1E, 2D
YSIDBATY:

import tool.Graph2D ; // 2D S22V 7 NEIEIRASA4731)

/] 774 Tdata2d.tsv]ICTF—9AEXHT
int fileID = open( "data2d.tsv", "wtsv" ); // wtsv I£ TSV XX DEZIAAE—R
float dx = 0.1 ;

float x ;

floaty;

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

writeln(filelD, x,y); // 771 EFAH
}
close(filelD); // 771V %EFHLE (BNBEEZAHND T T LAVDTER)
int graph2D = newGraph2D(); // 2 R3TY 57V 7 N%i2E)
setGraph2DFile( graph2D, "data2d.tsv"); // 774/l ldata2d.tsvl&5>2iC7Ovk

FITTDEUTDEIRTSTHRTINET :
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EEARED BB YR INIU DN EDLIICRKRRINDNILERIKEFTT,

BWT.3D JS5T7MDIZFATY:

import tool.Graph3D ; // 3D 737V I7MNEEBES1T3Y

/] Z774)VTdata3d.tsvICT—9%EEZIHT
int fileID = open( "data3d.tsv", "wtsv" ); // wtsv I& TSV ERDEZIAAE—R
float dx = 0.1 ;
floatdy = 0.1 ;
floatx,y, z;
for(int i=0; i<=30; i++ ){
for(iint j=0; j<=30; j++ ){
x=i*dx;
y=j*dy;
Z=x*X+y*y;
writeln(filelD, x,y,z); // Z71IVEERLH
}
writeln( filelD, ") ;
}
close(filelD); // 774V EFHALS (GN3EEZIAHDTET LRVWDTER)
int graph3D = newGraph3D(); // 3RV Z7Y7MNIxT7%i2E)
setGraph3DFile ( graph3D, "data3d.tsv"); // 774 )l [data3d.tsvi&7>2(C7Ovk
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FITITDEUTDEIRTSTHRTINET:

EERZEHD BBEY PSRN, BREDNEDIIICKRRIINENMINIEBEREKEFTT,
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T374>
B 374V ER

TS5T4AVEIF VCSSL I TIRRIBTIAVEIR, JRE OMAEA IR T 27O DB
TN TY, /2. VCSSL HH D EFETRIBIN/IREILR/=DICHFERLET, FlaZE
F275, RE TR T7MIV AR HERRES. VCSSL OB RIIEETERINI71IL
ABAT T4V BREBLTOWET (FNDMEESAT Y System ] ICLYUTYEVTINTWE
) TZTAVDMBICH RN 2EBDEE. ZTDTZTAVDTZTAVEHRERVET,

— &I TZTA41E VCSSL A DEEBCTHAEINALTOTSLATT . IZ71UNEDLI%
EFRTHEIN. 7/ VCSSL MBREDETEDLIMBEFEBEFRHALTLE ML LERIC
SOTCERYFT oISV EERTZIUL FERALTWAREBRICR B LA TZ710 %
AET2LENHYET,

B 5710 %ERT I

TSTAVEDRT LAERTDICE. 7OV S LDSFESEE T connect EEA1TVWET:

connect 754V IR ;

TSTAVIRRE AT YDAV R— RIS ZTEY 12— ODOER /2%, Ry
ElIRYYTIERELES . TS71VDI77AIDRITEV 21— ILER LB (T4ILI ) ICTFTE
TEEE. TSTAV DI R %EERT BT THERATEET,

BIZIERITEI 21— IERLTAINIRICHSBT conn | TSTAV%ERTERS:

connect conn ;

INT.conn Y R—NTBTSTAVEHAERWT. conn N RETHEEAFRAITEHENTE
BEDICHRYFET F  BITEV2I—ILDBR T Taaal 74 RHD, I5I1CTbbb | 74V AIC
H30 conn 1&FRATIHS:
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connect aaa.bbb.conn;

ELFET BTV RITEV 21—V ERUBAAICRET 2D TIZE LB RICE T
EINIIGAICEIZREHYEY,

LW 0% - (0 L] 7/

TSIV DHEEARATZ IOV SLARICB W, TS/ VEHREEZENICO—IILTBEIE
WRINFTABERS, TSTIVEAR—T AV TV AT LREDREANDIKEFMEN L,
ISICTSTAVBERIEZD TS T4V IMEOEFRERF OO ERELTTSTIVEHEE
BI-LTWBL5L 7075 LR BEOEFREICHRUIRETHEDICE>TLTLEINS
T,

BIZIE L TWBT ST 10 % FLL D AR AR T 2RI DEDICHIYEZ L EB o
BEICEEDIRDBTLLD.CDHZBE. TOAVSLRD TS TAVEH - ET N TESHX
BLTUEWF RIS TLEWE T ZL L TS VAVIIBED ARV —T AV TV AT LIREDER
BIKELZWEETHIO RIBZEILTSTIVEPUB ZRITNIEWT AR DA EE M
AWIEZLNET,

ZDEIBFEDTZTAVADKGFEERR T ZDDFEN. TZT1VBROSYEV T
T TSZTAVBROIYEVTER. TS 7AVEBEI—ILIRETORBERETEVWOF
AT COBEHES YN —EREMVET. ZLTTOVSLRTIE. 7571 VB EREI—
LTBDTIRRL AR DYICSYR—BEOAEI—-ILLET, DFY. TST1VEE% VCSSL @
TR EBATLEIDIFITY,

ZDIDNILTBIFE TS TV ERDEDICKIRT B, v/ —FEROFGEEZ 257
T TREHET . TYN—FRHETATIVICEEOHTEIFE. ZDI4T3Y) 1 WEESHZZ/EIFT
B TTZTAVOBEEEFIALTVWAIRED OIS LAEXETVEIFBEARYES . C
DEILTRHEDT 7M1 ADIKFEELOE T BN T REICRYET,
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52 5B

GUI

- J574H0) A—— L5 —Dx( R -

CDETIE. DAV RIRRIYVBRED GUI(TZT74hIb-A—HF— AV H—DIAR) &G AT
VCSSL 7OV S L% IDIAEHRALET . COXEDOHRBERDICIL, VCSSL OERBL
XEETTICEBLTWARENHYET,

118



GUI

B GUI &l

A—HY—NTOT S LERETIEODLEEAE —RICA—F—A VY —T A REHVET,
A—H—AVI—=TIARIUIWLK OO DFEFELHYFTA IREDERED>TVNBEDD—DIC
GUI(JZ 74— — AV I—TA R) BEIFONF T, GUI T T4V RIRRIVIRED
F[EWRRRICI ST, A —DTOTFLERELET.GUIE, — AR DOT7 ) r—
VY IRNIITRETELAVLNRTWET,

Hello GUI ]

" | ineUT
PUSH

TYPE-A b4

[CJTurBO

Hello GUI!

H CUI »5 GUI~

GUI A TERIRAVI—TIARELT. CU(Fv S99 —21— =AU 9—TIA4R) WD
DEHYET,

CUITI 7RIS LIEXFIDORRNHAREBLTCAI—H—EPYRRYLE T FIZAIEX VCSSL
A4S ATH, GUI ZFEALARVESIE. VCSSL AVY—ILEBWAXFIR RN EFHERVET,
ZOVWSLTBVWEEICHWFEMN RN TW [ EWo2EDH CUI T,
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PR Hello, World!

CUl &, GUI B EIH T BLURIDRHRIC, ERELTE R LTWE L, ZDE. GUI DFEIFICES
T —RUICERDEEEDONE L, CNITIEWODDEBANHYTTH. RADIERIE GUI A
MDBEI—HY—ITPILH272FTLL, DFY VCSSL T CUI H5 GUI ERDEREIARITT
ZET LYMDELI—HY—ITPILWT OIS LERRETIENTREICAVET,

BB —MRICITBEICTREED VA7 CUl TTA BgEEICE>TEEMERAH, 7O
TIIVTPRERMEEALS, LBENEMNASFICSWUIRELEAVShTUET,

B VCSSL 7AYJ3.LT GUI ZRDICIE

VCSSL 7’A%Y' 5 LT GUI K DICIE. VCSSLEEHES A TS D—DTHS.VCSSL GUI 5147
SYEAVR—NIBRERHYET  ZNICIK,. 7OV SLDEBETICLATOLIIICEERLET,

import GUI ;

INT,. 77 LHH5 GUI RO 7O DA FI AT RRICRYET,
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GUI QVR—x Uk

B GUI OvR—Xx>b

D4V RIRREVRE GUI IZBWTEE AT BEmDE%E, —fiZIC GUI OVR—RV k&
LT,
[ |

B GUI OVR—XVMDER

-GUI AVR—RVbDER

VCSSL 7O S LHTEED GUI AVR—X U MNEKT I new~EW> 7 DOREE %
O LFT, ~DEBICIE. newWindow BIEIP newButton BEU&E fERN Y5 GUI IV iR—
XV NOEEICEAB DR AVET,

int new~ ( ~)

ZHOWS M EI—ILTEE, GUI OVR— UM ERIN, ZNICEY K TSN GUI JViR
—XVNID BIRINZET,

-GUI JvE—XVM ID
GUI OViR—2Vh ID &l 2TH GUI aAVR—x U MIBIVIRSNZHNES T, 0FY
VCSSL MBS RF LICEDTD, GUI AVR—RV MDD ERID LS BEDTY,
GUIOVR—RVNID . ZDFE TR BEFTHOMYFEVDOT, BER int MOZBHICANTE
ALEY,
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H GUI OVR—XV I DOEE

GUI QVR—RUMI WK DEHHAE L ETHERALET . ZDLE LD V4V RITT %
DEITRIRZR)V ANBEBREEEHRLTEREL, — K174 GUI YINII7ORERYE
ER

IDEIICGUI AVR—XVMDEICBD GUI AVR—XRV I EBRET DICIE,
mountComponent B AFERLET,

void mountComponent (int childID, int parentID )

ZOBEHAEI—-ILTHE GUI OVER—RVMEICBIO GUI AVER—R VM EEEBINET,BIH
childID ICIZEEE TS GUI AV R—RV MDD ID %, $E<31# parentID ICIZBEE S GUI OV R—
Vb0 ID ABELE T, DFY., parentlD D _EIC childID #EELET,

723, VCSSL3.0 LIRT DA Tld, BeEICId addComponent BEEAFERALTWE L, LHL,
add~EWDBEHAE L TIBIBDIEFARELEBCE WS EHICKY, VCSSL3.1 LUETIE, B
&% 52D mountComponent ICEZ7=EDHMBIMINFE L, DFY addComponent B#X
& mountComponent B#E, B RRZ LT TEE—DEHEDTY,
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&% GUI v R—FRVb

GUI OQVR—RVMIUI KA RBEHEOEDONEELF T, IITE. &FE GUI OAVER—VbD
ERRICDWTIRWET A8, CCTIRODIIRRMADEDTHY, RFICIELYEZ <D GUI aViR
— RV FBETEET,

XIDEDEKRICEBEHINTWLWS GUI AVER—X VDT HAVIRERETY . EBOTHFA VL AR —F 1V
2T LDIEFE®, VCSSL IR RF LAD/N—2 3 FOMBIEICEI>TERYET,

B D1V RIDER

GUI BRICBWTRHICERTZDD, D4V RITT, 714V R0AEVER T 5ICIE, newWindow
B AETUHLES, COBEBIZUTOERER >TWET,

int newWindow( int x, inty, int width, int height, string title )

BIED x &y T4V RVE LTERDOEZREZIEE L. width & height TOAVRUDIREEI%
BELET /2. 8l title TUAV RUDIAMNLN—RRIXFIEEELET,

B RYVDIERK

BEOWTEOYRY VT FBEICFERAINEZARMNA GUI OVR—X VN T RYVAERTBIC
I&. newButton BA#AEEVHE LE T, COBBISLL TOAFEAFE > TVWET,
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int newButton(int x, int y, int width, int height, string text)

BIBUCIE, x &y TRYVAE LTERDEZE%IEEL. width & height TRYV DigE &I %15
ELET . REBDBI text ITIE RYVICKRTTEXFIAIEELET,

B FFANT1—ILRDVERR

ABCDE

RIS XFEHEANTE—ITDODAHNER. TFARNTA—ILROERTT . ZE5ERY EMR,
KRB GUI OVR—RVMD—DTT, TF AN IT4—ILREERK T BICIE. newTextField BE3%X
EROHLES, CORBITIUTOLAFEERF >TWET,

int newTextField (int x, inty, int width, int height, string text )

BIBUCIE. x &y TTFAMNI4—IVRE LTERDEZEZIEE L. width & height TTFF AR T74—
IWRDIBEEIAIEELET . ZREDBIE text ITIX BEICHEIRETRRTEXXEIEIEEL
ij_c

B FXANTYTDIERN

ABCDEFG
HIJKLMN
OPQRSTU
VWXYZ
1234567890

BWT. XFEHNEANTBEWVEE, TF AN 7OEMR T TF AT ZIETFANT4—
IREBW  BHITOXELER R/ ANTEIENATRETT . TFANTYTEERT BICIE,
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newTextArea B ZIFOH LE Y, COBEBISLL T O RER >TWET,

int newTextArea (int x, inty, int width, int height, string text )

BIEUCIE. x &y TTHFAMNIYT7E LTERDOEZE%IEE L, width & height TFF XTI 7
DIFEBIEI/ELE T RE DI text (TIE IBEICHEIRE TR TTEIXFEIAIEELET,

B LY 74—V RDER

ABCDE [/

A—H—ICBRICXFEINEAADLTESIDTIHAL WO DIERFHDOHF M SBIRLTIELL
BEIE. ELIN I —IILREFERLET , EL YN 71— IILREVERR T 11, newSelectField B3
HEMVCHELES COBRBITUTOLFEEF >TWET,

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

BIEUCIE, x &y TELINIZA—ILRE LTERDEZEZTEE L. width & height TEL VK74
—ILRDIBESIAIELEF T, REDBIE text IS IBRICHERETR RIS RIRIEE%
string BYDERFITIEELE T,

B FzvIRYI ZADIERK
1 TURBO

2—4H—IZ ON/OFF @ 2 RERTRITBICIE. FvIRv I A& FRHALET . FvIRhv I A%
ER$ 51213, newCheckBox B A MO LE T, CORBEEII LA T DA ER > TWET,

int newCheckBox (int x, inty, int width, int height, string text, bool b)
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BIEUCIE, x&y TFIVIRY I R E LTERDEZEAIEE L, width & height TF Ty IRY Y
ADEESIEIBELE T MBI text ICIE. FzvIRvIRIIKRRTEDTFANEIEELET,
=ED b IZIE, #ERIREETD ON/OFF JREEAFEELE T,

B FXRANSRIVOIER

BHE LEICXFINEEDAATRITBICIE. TEANSANUAEFALET . TFANSNILOAE
B ICIE newTextLabel BE# O LET, CORBEBUISATOAKRART > TWET,

int newTextLabel (int x, inty, int width, int height, string text )

BIBUCIE, x&y TTHFRRAMNARIVAE LTERDEZEAIEE L. width & height TFFR MR
DIEEBIEI/ELT T, MBI text ITIE. TF AR IRIICRRTBTFRAMNIBELET,

B ERSRIVDOVER

FWC EAELICER (A S ARNTREBEILILEDEET) AR AT DA EERVET,

THICIEES . VCSSL 7OV S LHRTI IS T4vIRT—H 1% ERTDHELNHYET, Nl
BER 771 OREP EELY DY DEBERERE&INT 27— T WhIFBEIREDLIRED
T 2<DEEISERTEEEARETTH CITIHER 77D BFEAARFE L&D,

-Graphics 173V DA VR—k
BRI 7MIVERAAATT T4 AT —H%ERR T BICIE. £ . VCSSL Z2ES(TZUD
—DTdH% Graphics 1TV a4V R—NTDHELNHYET:

import Graphics ;

Graphics 2473 )I3.VCSSL TS T4V I RT—9%RITHDDERERZZ4TZYTT Bl
DIATSVEBELTT TV I RT =9 %HMICER LY BIR 771V D SFAHRAATEY,
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WIS T4 I RT—9%ER I 7AIVICHE N T BREDKENAEINTWET,

-EHRT71IVDFHAR
BIRI7IIDST S T499) AT —H% £ T 5ICIE newGraphics BA#ERUOHLET, 2D
BEHUILL T DERRZEFRF>TWET,

int newGraphics ( string filePath )

ZOBEUL. BIBICIEEINIIBRID OSBRI 7MLV ERHAATT T4V I AT =% ER L.
T274992R7—% ID ERYBELTGRLET I Z 719 IRT—4 ID & T Z 749D RT—%4
ICEWIRONDHRIES T,

ZD newGraphics B D514 filePath ICI, FAA L BRI 7L DG %, RITEY 21—
DO RAEF/RATIRELES . BEI7MIIARITEY 21— IILERUBRICH DB EITIE. BR
T7AIVR T THRAIAHATRETY , Ze A A D AT RER BRI R RIEP/N—YaVICE>TE
2YET.PNG BHXDOEEK771IVIF KIEDRIETHRAADELN AIRERD T, gk FEED
B L7ZWBEITIE. PNG ERBEGROFERAIHREINET,

B SILDIERK

CZETTEBIRT T RARAARLT ST4v I AT —9%BEE LICKRTRT BIE BRI
WEWD GUIOAVR—R VM FERLEYT BIESNILDOIEKICIE newimagelLabel B# % MO H
LET, COBEBUILL T OERKRERF>TVWET,

int newlmagelabel (int x, inty. intwidth, int height, int graphicsID )

SIEUCIE. x &y TEIRFINIVAE LTEROEZAEE L. width & height TEIRZNILDIEE
BIEIEELET . &ED grarphicsID ICIE KA RDT T 749927 —4 ID ZBELEFT,

B 707540

INETICH BB GUI AV R—R U M RRICERLTAHELLD, FEEDLDIICEE®L, &

TTLTHTLIESL,
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import GUI ;

import Graphics ;

// (0,0) MAELEIC 800X600 D1 Ko%K
int windowlID = newWindow( O, 0, 360, 480, "Hello GUI") ;

// (10,10) DALEIC 100X50 DRYVAELE
int buttonID = newButton ( 10, 10, 100, 50, "PUSH" ) ;

mountComponent( buttonlID, windowID ) ;

// (10,70) MALEIC 100X50 A XDFF AN T74—ILREEE
int textFieldD = newTextField( 10, 70, 100, 30, "INPUT") ;

mountComponent( textFieldD, windowlID ) ;

// (120,10) DAIEIC 200X200 YA XDFHFRAMTYTAERE
int textArealD = newTextArea( 120, 10, 200, 200, "INPUT" ) ;

mountComponent( textArealD, windowlID ) ;

// (10,110) DOALEIC 100X20 A1 ZXDELI N T4—ILRAEE
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) DAELEIC 100X20 YA XDF Ty IRy A% VERK
int checkBoxID = newCheckBox( 10, 140, 100, 20, "TURBQ", true ) ;

mountComponent( checkBoxID, windowlID ) ;

// (10,170) DAIEIC 100X20 YA XDTF AN SRV EEE
int textLabellD = newTextLabel( 10, 170, 100, 20, "Hello GUI I ") ;

mountComponent( textLabellD, windowlID ) ;
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/] TTest.pnglEWDEZRID PNG ERER 771 IV & A AR
int graphicsID = newGraphics( "Test.png" ) ;

// (10,220 ) DAIEIC 310X200 A4 XDEIRRASRIVEERE
int imagelLabellD = newlmagelLabel( 10, 220, 310, 200, graphicsID ) ;

mountComponent( imagelLabellD, windowID ) ;

IDTOTILERTTRE VAVRUNEE L. D LICKRL% GUI JVR—RVIIRRE
nFEy,

VEFRHE
Hello GUI m

INPUT
PUSH

a4

INPUT

TPEA g

[Tl TurRBO

Hello GUI!

HZOERIIBERXETT, EBD GUI THAUIZ ARL—F 1TV AT LDFELEP, VCSSL MBS 257 LD/N
—Uav ZOMBREICL > TERVET,
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GUI OV R—XV MNDEE

GUI OVER—x UM EEERLTEBLAEEITTIEAFYEKRIHYEEAIZTIETER
RIZ4—ILRDSXFEERBLEY. FS5T74v I AAZTRALIEYT 2L BBEHD GUI OViR—X*
VINEIEICEAL CRRERLE T,

B BOXE/BF

GUI AVRRY hNDBAZET BICIE setComponentText BIEAMOH LE T, ZDEAEILIL
TOHFRER>TWET,

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

BIEK id ICIX.BEZEFETLIHRO GUI aAVR—RUN ID #IBELE T, HK<BI1E fgRed~
fgAlpa ICIE BISBOERDEZNTN 0~255 OHBETEELET T, I5IC3IE bgRed~
bgAlpa ICIX. BRBDBRDEZTh TN 0~255 OFEETIEELE T,

ZITBERDIE. KK ERDTRETSIRGB h5—IFRIC. AERE Alpha #MNA 7
RGBA#AZ— 1A TIEELZE T Alpha id 0 TRLMWER, 255 TREBRIRYFE T HFRIAE
HABWNMEE BEIXEIC 255 ZIBELF T A8, 7K. & ERDOEKIE. FTRIDLIICHIE
BREBTLEINITOTITERILIL,
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BH.GUI OVER—3VMOBERGTSICIE getComponentColor BE#IEMUHLES, 2D
BRI T OERER>TWET,

int[ ][ ] getComponentColor (intid)

BIE id ICI3 BEEG T BHRD GUI AVR—RUh ID #18ELF T, CORBIIERED
[2][41D int BUEEFI A RUMEISRLEF T . RUMEDESFIICIE. E3R[0][0]~[O][3ICEFNhENAEI=
® RGBA {EAY, EZR[1][0]~[1][BlICThEThEREBD RGBA EMNEMINTUVET,

setComponentColor LU getComponentColor BEIL. LLTFD GUI OV R—R v MaE
WKL TERTEEXY,

4R ) R | THERANIA—ILR /| THRIRNIVT | FIvIRYIR |/
ELIRNT4—ILR | TERRNSRIL /| BIRSRIL

B UEOXE/BMF

GUIOVRRVINDAIB%=ZEE T 5ICIE setComponentLocation B LEYT ., ZDE
BITLLTFOHERERF>TWET,

void setComponentLocation (intid, intx, inty)

BIEid I YA XEZETEHRD GUI AVR—R UMD &#EELE T H<BIE X, v IIE.
TNTNEFRRDELTERD x B2y BEEEIRELET,

F72.GUI AVRRY MDY A X%EET 5IC1E getComponentLocation B AU H LE T,
COFEBUIL T OAERRE R >TWET,

int[ ] getComponentLocation (intid)
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COBEBITIEREN 2 O int BEIZRVEIGRLET, RYEDESICIE. BEFR[0]IC x &,
ZFR [MICy EIBMINTVET,

setComponentLocation & U getComponentlLocation B%IE. AT D GUI OV R—RY
MREICH L THERTEET,

J4VRY | RYY | TXARNTA4—IVN | TXRANIVT | FIVvIRYIR /
TLIRNTA4—ILR /| TERIANSINIL / BRIV

B Y1 XOEHE/DE

GUI AVRRV MDY A XEZEET BIIE setComponentSize BAAEIEUH LE T, ZDREAEK
EUTOARRER>TWET,

void setComponentSize (int id, int width, int height)

BIEK id ICIX YA AEZEFTEHRD GUI IVER—% b ID A EELE T, H<31E width,
height ICIZ. ZNETNEERDOE. &IZEELTT,

F/=.GUI OVRRY MDY A X%EIF T BICIF getComponentSize AN UOHLET, 2D
BRI T OERER>TWET,

int[ ] getComponentSize (intid)

CORBIIERED 2D int MEHZRYEIGRLET . RUBOEFICIE, BHR[0)ICE. R
[MICEIDEIBIINTNET,

setComponentSize LU getComponentSize BaEIL, LLTFD GUI AV R—R Y "M EITH
LTERATEEY,
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J4VRY | REYY | TXARNTA4—IVN | TXRANIVT | FIVvIRYIR /
TLIRNTA4—ILR /| TERIANSINL / BHRSNIL

B XA NOWRE/TE

GUI OAVR—X VR DTFRANEZEHFE T SITIE setComponentText B#ERUVCHLEY . D
BRI T OEFRER>TWET,

void setComponentText( int id, string text )

BIEK id ICIE. TFANEZEEIZR/ERD GUI AVR—F Vb ID #I8ELE T £/, 13K text
IKRRERRICRTTDTF AN ELEY,

F7/-.GUIOVRRY MDSTFARNEEET 51T, getComponentText AN UHLET,
ORI T DR ER>TWET,

string getComponentText( int id )

BIEid ICIE. THFRANEEETBHRRD GUI AVER—%X VM ID 2 ELE Y. COBEEIL. IS
LT ¥ A% string MORYEELTGRLET,

getComponentText 8L U setComponentText B#IZ, LT D GUI AV R—R Y M EITx
LTHERATEET,

Ry | THRANT4—ILR /| THRINZVT | FIvIRYIR /
TLIKT4—ILR /| THFANSINRIL

B JS749IRT—IDER | BiS
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BRSRIVRE TS5 T719vIRT—H%H/D GUI AVER—RVMIBWTCRRT BT ST71v7
AT —H%ZEETBICIE setComponentGraphics BIHAM O LET, ZDEEEILLL T DLk
EROTVWET,

void setComponentGraphics(int componentID, int graphicsID )

5% componentID ICIE. V274V I AT —9%5ZEETHRRO GUI AV R—RVKNID Z15E
LE 9. #<5I%K grapnicsID ICIX BB RICKRRT DTS 74v I RT7—% ID 218ELZFT,

F.GUI QVYR—FVIDRTRIT BT 57497 )Y — ID ZBETBICIZE,
getComponentGraphics B AU H LE T, COBFEBIXUL T OARRERF >TWET,

int getComponentGraphics(int componentID )

5% componentID ICI&, 57490 2T —8%B1F T HREKD GUI AV R—RV N ID 18 E
LET. ZOREBUT. RRLTWBTFT74vIRADY)Y/—R ID ZRLET,

setComponentGraphics & & U getComponentGraphics B#Kid. AT D GUI AV R—x >
MILTEATEZY,

EILE 2%

B REBERE, ZOMDNFA—IDEE /| TG

FIvIRYIZAD LI, ON/OFF DFmIEE (ZIRME) 2> GUI aAVR—F U MDER.
setComponentBool B TER TEET, CORBUIILL T OERKREZRF>TVWET,

void setComponentBool (int id, bool state )
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BIELid ICIX FRIBEEZEETIRRO GUI OVR—F UM ID ZIBELE T, Hi<BI%K state (C
. EERORBELIEELET,

F7.GUI AVR—X YV hDRIBIEEEET 511, getComponentBool B AU HLET,
COBEBIILL T DR ER>TWET,

bool getComponentBool (intid)

518 id ICI3. SREBEZEE IHRRO GUI OVR—xU M ID #1BELE T, CORIL. /B
&% bool BMEHTRLET FIAIEF VIRV I ZLSGEIRINTWSE true &, ShTWRIF
nif false ZRLZE Y,

setComponentBool &V getComponentBool BE#IE. LLTFD GUI OV R—R > MIFL
THERATEET,

FIvIRvI R

BE.ZOHARTIHIRWEE AL, RIE(E(bool) LAAZE int B float (ED/NTA—FERIET
%457 GUI AVR—RVMARSAT—RE)EFELT T IV o7 GUI AVR—FMIDW
Tld. ZZTH -7z setComponentBool / getComponentBool &RE#kIC, setComponentlint
/ getComponentint X, setComponentFloat / getComponentFloat B ET/IASX—%4
DFRE - MEETAETFMIE GUI SA4T73) DEREISREEIW,
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ARV ML

CIT A== GUIOVR—R YV MR IELBRICAIB AT, ARV MLIE | ITDWTHR
BLET,

B ARVhEER

ARV NEE TATSLONENS, TOT S LI L TITONZRIEDETE AL 21—
—DREVED) IS BERP RIVREIDTE, V1V RUERALDERENFEITONET,

GUI 277 0TS LD 7 ) r—23y Y IRz ELTCERERF DIOITIE ARV I
FHELLBRICALSHADUEBARTLATNIERYFEA, IERFNIE GUI aVvR—XVMIKk
DY ER>TLEWETY,

B ARVIMYRSEM

VCSSLEESL—RDTOYSIVIEETIE AN
VI EETDIE TNICHIST REEHS D T LA
DOMENE T, COLDBREHDEL—MICTINY
MYRSEHIEEVFET ARV MY RSEHD
ABREHONMCHAEINTVWROTIEAL 7OV

SIHMBEICERLET, A~k

VCSSL Tl ALEB LW/ R MDFEFBICIS U TH
EORMEL BB Rt HE, ThAEEIRICAA *
VMY RSEHE BASN, AR N EERHITO AR b RSER
INFT . HUCHLEDBIBUCIE. ARV MIETZIE void onButtonClick( int id ){
BOESNTELT ARVIMYRSEBOFREFIC (22w i O MIRE T )

IF ARV MRELEBICThE e LEBE SRRl |
FI, 0B VCSSL DARY MY RSEAMITEARM
12 void BTHY . RUEEELEEA.
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B V1Y RIARY NLE

D4V RIS AN M IBTBITIE AT DAY MY RSEBZERLEY,

ARV IV RSEE 5% ARVE
onWindowOpen int id T4V RONEEILIZBRICETHINET,
onWindowClose int id T4V RIDFALERICHETHEINET,
onWindowMove int id, D4V RODFW RIS HINET,
int x,
inty
onWindowResize intid, D4V RIBA XD E LRI INE T,
int width,
int height
onWindowShow intid V4V RODBRTRIINIBICEVOHEINET,
onWindowHide intid D4V RODFERRICR BRI VCHINET,

BIED id ITIEARYIDRELIZDV4VROD GUI OVR—2 VN ID BSEINET, £, 518
@ width, height Il ZNETN V4V RO DR, BINEINET,

CITHEICEEROD onWindowClose B TY, COARY MY RSEEAT exit 5
O—IILT2EIICTHE, — BBV INITTDEIRT D1V RIEFHLCRENEBEKLTTS &
WOSREARIRTEE T,

INET.VCSSL OV SL%ER T IHSITIE VCSSL VY —ILEFETHLSLABYFE
ATLE LD L D4V ROERLCHIETOT S AN BEER T $5L5I1ICLTHIFIE VCSSL avyY
—JVIEAERDT, hide( ) S TRLTLE>TEREDYEE A,

B ROVARVMLE

RIVICET AN MBS BT LLTFDARY MY RSBEREFERLET,

ARV NN RSEEL Bl¥ ARVP
onButtonClick int id, RYVD D)) INT PRI INE T,
string text

BIEDid IIX ARV RELILRIVD GUIOVR—RVMNIDASEINE T, /- BIEOD
text ICIE RV D XEFHAEINET,
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B ELYN 74—V RARY NLE

TELIRIT4—ILRICEATBANRY NEIBT BICIE LLTFDARY MY RSEMAEFERALET,

ARV NNV RSB 1k ARVE
onSelectFieldClick intid, LR T4—ILRD D)y oSN THEE D BIRIN /R
string text | ICFEOMHHINET,

BIEID id ITIEARVIDRELEEELIRNT74—ILR®D GUI OVR—XV M ID DNEINET,
F7= BIED text ICIEGBIRINABEHEZNEINET,

B FvIRYI ARV MLE

FIvIRYIRIEAT ANV MBS BICIE LLTFDARY MY RSEBZEFERLEY,

ARV MY RS E]E ARV b
onCheckBoxClick intid, FIVIRYIAD ) INTRIECHINE T,
bool state

BlIED id ITIF ARV RELI-FvIRYIAD GUI OVR—2V M ID BNEINET, &
7= Bl D state ICI&. Fv IRy I XD ON/OFF SRENEINZET,

B F—A~XVMLE

GUI AV R—R VN ETHF—R—ROF—%HRELIBRITIE F—ARV I RELET,

2L F—ARVMNEFI AT ZITERENBRETY, Thd F—2EHNED GUI OV R—%Y
MIFLTITHONE DN EVIRICEALTTY  F— ARV I ZFIATBICIE. D1V RO LIS TF XS
T4—ILRIREDF—HR—RAD%ERD GUIOAVKR—RVMNEEBRBLTUIWTER A F. RV
EDFRFEDF—IZ/E (ENTER &) ICR BT S GUI AV R—RVNDOEFEEEERIBETT,

F—ANXV MR ATBERIE. V1V R EICERET 5D RTFRANSINILNER S NIV
DA RETHIENHERINET,

F—ARYNEEBTBITE AT OARY MY RSEHEFERLET,
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ARV IV RSEE 5% ARVE
onKeyDown int id, F—AINRIEVCEINET,
string key BIEL key ICIE F—SNIL DX FHAEIINTL
FY. i BDF—IF. BEDOXFINEBRINET,
onKeyUp int id, F—HABEINABICTECHINET,
string key BI#L key ICIE F—SRILDXFFHEIHINTL
FI. 8 BDF—IF. BEDXFINEHBLINET,
onKeyDown intid, F—HIHINLBICFVOHINET,
int keyCode | B1# keyCode IZI&. F¥F—% X593/, GUI 514
TIUICT R 1 TEREINZEIEMINTVET,
onKeyUp intid, F—DBINABICFVPHINET,
int keyCode | 5|%#{ keyCode ICIE. ¥—% X519 57z, GUI 51
TIVICT R 1 TEEINZELIEMINTVNET,

BIED id ITIE ARV RFEERRD GUI AV R— VM ID BNEINFET,

BB 2 D2HDEIHUL, string BEintBD 2 BYNHYET FIFIZ, F—DREICEIFINT
(F—INNLD) XFHDPBMINET FIZETAIOF—%ZHLEIT "A” M. Telox—%
RLEBRIE "@7 MMEIISNE S, TRICH L TEREIR F—I121 0 1 TRVIRO N BERUIEDL
HIN BIALT@I DF—%ZIRUBRIZ KEY_AT DENEMINET,

AIEERFIZTNENX)YRETA) D HYF T AIE BN FEICRA S £ ERwL
¥ —ANRBE% string ZECREITEE L TWKE I ANEBITERNTY REL F—HBIC key
== "DOWN" &L\ ) T DXFIILLBEL AT DD IRYATICH BB MEICRIFDT
O KRELRTOTFLTRIFELDYEE A ZTNICH L TERE L, BIR AR O ATEETT A /N
IR T OV LTRERDEREICARDZEDHYET,

VEF—SN)UXFFE, F—O—FEDXTERER (—ER)

el F—3—F X¥F5 | F—3—FK X¥5 | F¥—3—F

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 ~ 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 TORUARY MLE

GUI OVR—RVRNETIYIREZEID LY. V) v I LIV TRE RTVRANRY D RELET,
RIAARY NEALIBG BITUE AT DARY MY RSESEFERLES,

RORBERITADTV2av NS HBRDT, ZNUIGLTARY MY RSEIRLZBREDI AR
INTVWETY,

ARV MY RS 5% ARVE

onMouseOver int id, IOADNAVR—R Y MABRICASZRICHEUH X
int x, NFETBIH %, y ICF AVR—IXVNDEEERERE
inty TBEVIRAN—YVIVEZEIBRINET,

onMouseOut intid, ROZANAVR— Y MEEATHBICHUH I
int X, T8 x, y IKIX. AVER—RVNDELERSET
inty BYIVAN—YVIVEEDBIMINET,

onMouseMove Intid, ROZAMNAVR—RY MEBHATEIWZRICHEPH I
Int x, NFETBIH %, y ICIK AVR—FXVNDE EARSRE
Inty THVIRAN—VIVEEIBINET,

onMouseCkick intid, RIVADRYVY DI ) EINFBICEVCHINET,
int x, BHFMICIF RIBICEREINZEWVWEBAT. YUR
inty, RYVHT HLBEL | SNBEICEENRET,
int button,

int count | Bl button (I HINRYVER BT B8,
GUI ST SVICEBRINIEIBININ T, EEE
. A, £, FRKRSYVAENETN MOUSE_RIGHT,
MOUSE_LEFT, MOUSE_MIDDLE &W)EFTY,

EEDBIH count (&, EiHELTHLEEL Shz@#H A
BShE T, 2FYI VT IOy IR5 1. 9TV
VOIRG2ERYET, ZDEI.GUIZATZVICEEN
ZHh MOUSE_SINGLE, MOUSE_DOUBLE &EFX
NTHY LB ETHWSREIRYIT AT,

onMouseDown intid, I IDADRY VDI IN BRI VPHINE T,
int x, 31 button ICIEZ FHINLRIVEX BT DD,
inty, GUI A7 SVICEEINIENBIINE T, EFE

int button | (X A, &, BARKRIVHENEFHN MOUSE_RIGHT,
MOUSE_LEFT, MOUSE_MIDDLE &WS&ITY,
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onMouseUp int id, I IDADRY VD BINFRICEVPHINE T,

int x, 3% button (CIX. HINLRYVEX BT D0,
inty GUI A7 SICEEINENBIAINE T, EFE
int button | I&. A, &£, FRESYUHAEFNREFHN MOUSE_RIGHT,
MOUSE_LEFT, MOUSE_MIDDLE &EWS&FRTY,

onMouseDrag intid, IOZADWVWTNHDDRY VYDA RSY T INEEICIEY
int x, HEINhFET,
inty 5138 button (I IBINRY V=X BIT B0,

int button | GUI A 7SVICEZIN/EIEIMINE T, EHUE
3. A8, &£, FRAEIVIPZENEFN MOUSE_RIGHT,
MOUSE_LEFT, MOUSE_MIDDLE &EWSZITY,

onMouseScroll Intid, RORABRA— IV BREINFICECEHEINE T, B
Int degree | # degree ITIEHRA— L EEGRENBEINET,

BIEDidICIZ ARV MEERRD GUIAVER—R VMDD ASEINE T, 7, BIED x,y I,

GUI OV R—RVMNEELETEEMISRAETYIAA—YVILDABEZINEINET,

B 707546

EERICEBANY M URSEABZEFALTHELLD A TDELIICER L, RITLTH TS
Ly,

import GUI ;

import Graphics ;

|| =============================================
// GUI OAVR—RVMNDEE ZIHhD
|| =============================================

// (300, 20) DAIEIC 800X600 D1 KA
int windowID = newWindow( 300, 20, 360, 480, "Hello GUI") ;
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// (10,10) DALEIC 100X50 DRYVAELE
int buttonID = newButton ( 10, 10, 100, 50, "PUSH" ) ;

mountComponent( buttonID, windowlID ) ;

// (10,70) DALEIC T00X50 YA XDTF AN 71— ILREBE
int textFieldD = newTextField( 10, 70, 100, 30, "INPUT") ;

mountComponent( textFieldD, windowlID ) ;

// (120,10) DALEIC 200X200 A XDFFAMTY T AEE
int textArealD = newTextArea( 120, 10, 200, 200, "INPUT" ) ;

mountComponent( textArealD, windowID ) ;

// (10,110) DOALEIC 100X20 YA XD EL IR 74— ILRAEE
string text[ 3 1;

text[ O ] ="TYPE-A";

text[ 1 ]="TYPE-B";

text[ 2] ="TYPE-C";

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

mountComponent( selectFieldID, windowlID ) ;

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

mountComponent( checkBoxID, windowlID ) ;

// (10,170) DAIEIC 100X20 YA XDTFANSRIVEEE
int textLabellD = newTextLabel( 10, 170, 100, 20, "Hello GUI I ") ;

mountComponent( textLabellD, windowlID ) ;

/] TTest.pnglEWVWDEBID PNG HREBR 771 IV & FHIAH

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

// (10,220 )DAIEIZ 310X200 Y1 XDERS NIV EBLE

int imagelLabellD = newlmagelLabel( 10, 220, 310, 200, graphicsID ) ;

mountComponent(imagelLabellD, windowID ) ;

T
// GUI AVR—RVKDEE ZZFT
e ——
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/] 74V ROERAUCLRICFTHINS

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

/] ROV ORIV HIND
void onButtonClick( int id, string text ){
alert("R&Y "+text +" HYVvIINFELE");

/] ELIR 74—V REIRFFICFEUVHINS
void onSelectFieldClick( int id, string text ){
alert(text + " MERINFELE");

/] FryvIRyI ZBRRIIFVCHEIND
void onCheckBoxClick( int id, bool state ){
alert( "BIVIREED® " + state + " ITRYFEL");

/] ROVARZYTRFICFVCHINS
void onMouseDrag( int id, int x, inty, int button ){
/] RZvT3InfcarR—x2 hD$ B
if( id == imageLabellD ){
/] RIARE > DHH
if( button == MOUSE_RIGHT ){
printin("BRZvY7 X="+x+"Y="+y);
lelse if( button == MOUSE_LEFT ){
printin("ERSyY X="+x+"Y="+y);
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/] ROAD) BRI UHINS

void onMouseClick(int id, int x, inty, int button, int count ){
/] DVwIINTIVR—32 NOHIR
if( id == imagelLabellD ){

/] RORREG Y DHH

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

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

/] FTID)v o DH B
if( count == MOUSE_DOUBLE ){
alert("F 7o) vyInELE");

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

/] F—AARFICECHINS (F—I—REE)
void onKeyDown( int id, int keyCode ){
if( keyCode == KEY_SPACE ){
alert("AR—ZAF—HHINFELL.");

/] ARVRNVRS ZZET
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IDTOTZLERTTDE V1V RINRRIN, ZD LICKRAR GUI JVR—RVIDKRR
INFTT, & GUI AVR—F VM BFTHE NI UICLENRITINET,

S
Hello GUI m

INPUT
PUSH

INPUT

rer R4 ALeRT [
[1TuRBO -
Hello GUI! KRBV vo3hFELL.

OK

KZOERIIEXETY, ERD GUI THA U AR —F 40TV T LADFEEEP, VCSSL LB RF LD/
—2av, TOMBRRICL>TEAYVET,

145



146



3 3 &f

2DCG

-2 RTAVEL—Y—=TZ T4 R -

ZOETIX. 2RTAVEA—Y—TS5 7499 A% B WVCSSLTOVS LAREET LA EEMR
HLET . COXEDHERERICIE.VCSSL OEAXRMARILEAT TICEBLTWARENHYE
ER
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2 RpAVEA—H4—TS5T74vH9 R
B 2 %3paAvEa—49—I574v9R (2DCG) &I

AVE1—9—574v9 X, Whip3 CG &id, AV E1—9—_EDETENIER L > TERPIM
BREVERN T 2RMDETT,

CGITIE, FEMARIRERD 2 RTIAVELI—9—TS5T499 R — 2DCG &, ITHEMARRIT
H/D 3RTIAVEL—Y—TS5T71499 R — 3DCGCHEELET, A DTIL PCAETOREL
B(E 2DCG AERTLAD GEFEOIVE1—5—1HEEP 3D B@ERMOBELWLESITLY,
IRIETIX 3DCC b—mmbneRYF L1,

VCSSL T, 2DCG & 3DCG DM A %FESAT ) THR—ILTVWETH . AXETIE
2DCG ZHDMIHRWEY, 2DCG OFIEIE. BRI TP RN DOFEE, 2D 7 =X—3>,2D
F—LRRERETREERYET,

B VCSSL 7AY5.LT 2DCG 2K DICIE

VCSSL 7’045 AT 2DCG %KX, VCSSL BHES A TS DR H S, Graphics 5175
& Graphics2D A7) &AVR—MNE MBI HYET £/, IS 719V RIET1V R EITK
TIBENZVDT ARFICGUISAT IV A VR—NLTBEAHRE LT (BRET71ILIC
RETDEITOBERE . V1V RIREEFBLBWVMESIEFRETY),

INSEDZFAT SV EAVR—NT I, 7O S LDEBETICATOLIICEERLET,

import Graphics ;
import Graphics2D ;
import GUI ;

INT, 707 ZLHH 5 2DCG R DO DEIMAFI A AT REICRYE T,
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Lo S—DER

2DCG IZBITBEAMBEEIT. [ LYYS—FEBEI VYY) 1EWODEDERIEL. (V574
YPRAT—=H1EINIZLTWEWSTZHRNDIEYRUICARYE T, ZITIE. IS 2 DOEELH
RICDWTHERERLET,

B J57499RT—HELVTS5—

VCSSL T 2DCG %I HMBERBERDIT IS5 T14vIRTF =9 1&E LY S5— (1
BIVIOV)IEWDEDIIODWTERLTEMEIHYET  LHIL.HFVEHLWEDTIEHY
A,

-BERARERIT Y - IS5T19vIART—H

PIZITIREH A T2 ICIX RO ABRZRTF I 27O DE AL < TLDDRYZE LoD,
BReBREDNBETY . TATIIVIICLBEBE TEINLICHELET2EDNRET, SEVER
BICEOTERYFEI N AX—I RN TP T 5740 RAVTF ANV L DA RBETT,
VCSSL TlE, INbHe—DIlHEDTHRWET . INETTST74v IR T =91 EHVET, DFEBE
I i< eDICREREDINB L ICICEAZBEREDOLILEDTT,

LSS ( HETIVIY )

Lo 5—( #HBTVIY Ve IS 74vIRT =9I LT @EAREHESATZHDE
DTYREMICIZTZ 74V I AT —FEIFTTHRBEIIATRETT N LYF S —2FERALLIEID
BEREBENTRETY, 2F5LI2, [RZH#AIDLIBEDTY Ly¥5—IlIE 2DCG A&
3DCG ANEELEY, FTEMAIEHS EFWAE RGBS EFVADNESZDIFTY,

B ST RAT—IDER

¥9.2DCC THEIT DIV FT1vIRT—I%ZEMLET . INIlIE Graphics 173D
newGraphics B#=FRELZEY,

int newGraphics()
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COBEIL BIAMEIEELAD 2 LGBE MBI TOWAVWERDHAREREFTEIAE)—
THIBEEIRL. V57149 IRT—49 1D I RLET IS4V IRT—H D &lX TS5 T4 I RT—
FICEIVIRONZEEDHFIESTY,

B LYYS5—(HBETVIY)DER

L ®D newGraphics B8 TER LTS T1vIRT—HIE. ZATHABIRD HYFH A, ZI T,

DT Z71499 AT —HIZ 2DCG %¥EH T 5-HDDL VY S—(HBEIV V) #EMRLET N
ICIE newGraphics2DRenderer B & R LET,

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

518D width & height THRE T 24D KE X%, graphicsID THENRD YT 571V I AT —

41D Z#ELE T, 2D graphicsID IZIE. newGraphics B CHRIRL-E DAEIEELE T,

B 7075460

TNTEEBICLY Y S—EERLTHELLI UTFOLSICT O S LETBL. RITLTH
LRI,

import Graphics ;

import Graphics2D ;

/] T271499 AT —9 DERK
int graphicsID = newGraphics() ;

/] LI S—DERK
int rendererID = newGraphics2DRenderer( 800, 600, graphicsiD ) ;
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ZDTOVSLEETTEE LYY SIS T4 I AT —HIEHEBINFT T, FLEEICIEH
ERAIINFEA TN TS T1vIRT—YDHRNBERTITDEEAXLEHRLTHNEVDS
TY. 5l EmE. RIBEEDEREITVELLD,
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ZR 7768 O 4E X

BELYS 7499 AT =93 RREECI77MIICHEALRTHIEEKRI HDYERA.ZZ
TIE IS4 ADBEEHEDNEBARWNET,

B RFEEDERK

EEICTOTSLFT 2DCC ZFATROIIF WBILICTZT1v I AT —8 %3RS ZE
ENBEICRYEYS . ZIT.GUI 173 DR ZRVWTRTIEEZERLEY,

-4V RODER
FF V4V RIEERTBICIE.GUI SA4T5D newWindow BE#EFEALE T, ZOREEIL
LUTFOERER >TWET,

int newWindow( int x, inty, int width, int height, string title )

BIED x &y TU4VRVE LTEROEZEZIEE L. width & height T4V RUDIEEEI%1E
ELET, &/ 5lH# title TUAVRIDIAMN—FRARIXFIAIBELET,

COBEHEI—ITEE VAV RIDMERIN, TNICEIYETONIVR—VM ID B int
BGRINET . AH. AVKR—FVNID &id. 2TO GUI BRICEIYHTONDHFBESDET
ER

[EHRSRIVDE R
T4V RO LI TS T49 I AT —HDARBT%ERTTS-HOD GUI F@MTHS.BERSNIL%
BEEBLF Y, Zhilid newimagelabel B#EFALET, COBBITILLTOAKRERF>TWET,

int newlmagelabel (int x, inty, int width, int height, int graphicsID )

IEBELET . B DB grarphicsID IZId. RARHRDI S 7490 XT7—49D ID 2IBELFE
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ER
COREFAEI—ILTBE BRINILDERIN. ZNICEIY Y TSN OV ER—R VMDA int
BTRINET,

B EEOEHEE

GUI DRTABZEETSICIL. GUI OBHE (YRI1VN) 2T OB EIHYEY . BEICKT
FTERENE (T ITVIRAT—IRE) EEBLEEIZ. ThERERTS GUI(EERSNILP T4
VRORE)EBMELRITNIE, BEERRAZEOLABVEFICA>TLEVE T, TFEELLEIW,

GUI DE#EICIE, paintComponent EA#AEALEY,

int paintComponent (int componentID )

B1#D componentID (&, BB LAV GUI @OV R—3RV M ID( Zhik newWindow B%K
* newlmagelabel BEAEDIRTE ) ZIBELET,

2DCG ORI LI S5—%—BYRIELEIC T TD paintComponent FE#AI—
T BELIITLTLEZN,

B 7075460

FTNTIRERBRICUVAVRIEER L. TS T4vIRT—YEEEICKRRLTHAELLED U TDL
NTATSL%EERL, RITLTHTLEIN,

import Graphics ;
import Graphics2D ;
import GUI ;

/] T271499 AT —9 DERK
int graphicsID = newGraphics() ;

/] L S—DERK
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int rendererID = newGraphics2DRenderer( 800, 600, graphicsiD ) ;

// 800X600 YA ZXMDI1V RIODEERK
int windowlID = newWindow( O, 0, 800, 600, " Hello, 2DCG ! ");

/] BRIV DERK
int labellD = newlmagelLabel( O, 0, 800, 600, graphicsID ) ;

/] ERSRIVED4V RIICEE

mountComponent( labellD, windowlD );

// GUI D¥aiE
paintComponent( labellD ) ;

paintComponent( windowlD ) ;

D705 L%ETTSHE.800X600 DAXIT, I Hello, 2DCG ! JEWIFIMLD T4
YRODIUE EDVET EDTAV RO ER LT ST1Y I ADNRIZINTUVWET 7L,
TZ274v ) AT —FIEELABEE L TWVRWD T, LEEADNRTINDLEITTT,

VRITHER

Hello, 2DCG! B

KEFRIFERE T, REO VAV RIDTFHA U AR —2av Y 27 LDOEEP RITRIEON—Yav &k
UZDOMBIBREICIVERYET,
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T32499 XD 771 IV A

BELYS 7499 AT =93 RREECI77MIICHEALRTHIEEKRI HDYERA.ZZ
T T STV RADT7AIVE DB AR NET,
B JS7499RADT774IVH A

BBELETZ74v 0 RT7—9 X BEICKRT 71T THL, Graphics 24731 D
exportGraphics B#%#H L. BMP/PNG/JPEG R DER 77 ILICHE AT BELTRETT,

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

RADE|# graphicsID IZIEH DT BT S T4v I RT—HD ID %, HWT fileName IC 771V A&,
format IC77MIHRERELE T, 771 ILERKICIE "BMP", "PNG", "JPEG" DENMEIRE
LETS

728 JPEG XTI LU TFOLIICKEICEIHZE > —DEBML. BEZ/ NN —tVT—UTHRE
TLENTRETT,

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

EBINXNKREDSIE quality IZIE. BIBZ/N\—tVT—VTRELET,

B 707540

PIELT FEMEEE L TWRWEEKR%Z, PNG X THALTHELLD,

import Graphics ;

import Graphics2D ;
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import GUI ;

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

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

/* BRIZ7AINERT ¥/
exportGraphics( graphicsID, "Test.png", "PNG" ) ;

ID7TOV S L%RTLTCHERERLIEAEREISAVD T, BEILASEMEFF>TavY—
WERLTLEIW, ZOER. 7OV S LDHZ 74T Test.png 1EWIBEIRI 7LD ERK

INTVWBDT.BIRE1—T VI MNRETEWTLEIW,

o705 ATIRAIEHEL TNV AVWD T, SIRAEBRIARTIINDIETTTY,
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RBEDV)T7EERBRE

ZZFETT.2DCG RO E[INEVE L, ZIDBIFL VY S—%1E/EL,. 2DCG AHHH
WEIRYET  ZORND—HELT . RABDINT7E . BEBDEREEITO>THELLD,

B REDY)7

ASHDEDHHEBINT S T4V I RAT—YDHBR%Y) 7 5ICIE. clearGraphics2D B8
HeFERALET,

void clearGraphics2D ( int rendererlID )

=D rendererID Bl TIE RIERRDOL VI S—ID #HRELEFT, COBHAEI—ILT DL,
LY85—3. I3 T749 I AT DABEINTERB—RIZVIVTLIET,

AEREREBOERBIEEATHY, TOXETIEVAVRUDEBEA BT TRADKEERY
FI.V1VROOEBER OB FEREICE > TATH YT L—THoUTEDT. /57
AVIRAT =804V RIICKRRLTUERAT 258 EREETAERLBICRELTEENHE
INFET,

ESBIE UTISERBIIICERDBISRETIENTEET,

ERBORE

EEBAERTET B, setGraphics2DColor BE#AFRLET,

void setGraphics2DColor (
int rendererlD,
int red, int green, int blue, int alpha
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E#®D rendererID BIBTIE. BRENRDL VY S—ID #F8ELF T H<BIHTIK. B2DE
BOEIEELET . BRDIETFNETNO~255 DEETIEELET . BXSDFRIL. RGBAF R,
%-'j-’-.ﬁ_l\l/’c'\/\gj’-o

‘RGBA 5 & &

RGBA R &K EBD=ZRETHS7K (Red). £k (Green) . T (Blue) DEBEM DI, 7IL I 71{E
(Alpha) ZMA A TT 7IL 77 EIEBOEREERTHIET.0 TREFHICARY, &ZKIC
THERBERITRYET,

ZThZhOERDINSOBOEMIE. INEKERICL > TITObhET  ChiFHDEREDLEE
BAURBARTHY. ROEDREELE (RERE) CTEREVWEICTERILEIV flELT,
(F5,#%. B ) =( 255, 255, 255 )i&. ETIFABICARYET 7. ( 255, 255, 0 )IFEEIC, (0,
255, 255 )IZK @I, ( 255, 0, 255 ) X EVFICRYETS,

B 7075460

ERICERBEFICRELTHELLI ATDLIICER L, BTLTHTLEIL,

import Graphics ;
import Graphics2D ;
import GUI ;

/] TZ7499RT—8EL YT Z—DER
int graphicsID = newGraphics() ;
int rendererID = newGraphics2DRenderer( 800, 600, graphicsID ) ;
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/] RRBEEDERK
int windowID = newWindow( O, 0, 800, 600, " Hello 2DCG ! " );
int labellD = newlmageLabel( O, 0, 800, 600, graphicsID ) ;

mountComponent( labellD, windowlD );

/] BRBEEICHRTE

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

/] 2714990 R=EmBTII)T
clearGraphics2D( rendererID ) ;

// GUI D¥aiE
paintComponent( labellD ) ;

paintComponent( windowlD ) ;

IO7OVZLERTIBEBEEICE>FRVAVRIUNRTINET,

VRITHER
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B fii ]

LY S—mEEEZITIAEICG. BEREEER TS/ MEED 2 BYNFEELET.IITIE,
EEmEZRVNET,

B EfEEE

BEEBEEG. TIT71vIRT =Y IRPRAZRF RS2 BEREBE L TV, BilAEE A
ETY, BEEEE TR EBEREI—ILTBLECI IS5 71vI AT —9 LICHE M EEINT
WE T TICHBINTWEREERZE EHEIINET  bLHOEBAMKD LITR Y TREEL
TWKEIRFIRICATNET,

BEREIE. AT —FEREN VAR TECDT. BT 5EDA BRIV R M DOFEHNAN
BEWETIOICAVWTWET FERAELFRTERMNTY,

EE#HBOBRELTToA—2aVRETHBELY OHBEE LS WGE ., HERE D
BTI2EHDETONET . COBREFICHEBETIEDONFERICEZWGHICRELQYET,
ZhIE HET2HEODOEMLFHERHEI—ILLRTIhIERSRW O, BERI—ILOER
DN TLBH T ETDHBEIF BRDETROIRAT A MEBEEFERA LA BN ERYET,

B EEBORE

BEMBEETORILETHEBETIEEIEELE T, INIIE setDrawColor BE#AFERLE
ER

void setDrawColor (
int rendererID,

int red, int green, int blue, int alpha

BH¥ DB rendererID TLYYS5—®D ID %, <8I CHEEDER O AIEELET . BHRD
& RGBA XA T. FNEFN 0~255 DEHEHDEAIEELET,
Z D setDrawColor B HEBEIBRAZELI-WIIIVFTO—I)ILLET, O—/L1E. COREK
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TRELLEBTEREBENMIONET . BEI-IILITHE. TNUREBHFLVWETERBED T
HhEd,

‘RGBA 5 & &

RGBA R &K . EBD=ZRETHS7K (Red). #k (Green) . T (Blue) DEBEM DI, 7IL I 7B
(Alpha) ZMA A TT 7IL 77 EIEBOEREERTHIET.0 TREFHICARY, &ZKIC
THERBERITRYET,

ZTNThOBRDDODBEDEKIE. IERBICE >TIThhET . ChidHDEREDLEE
BAUREBARTHY. ROEDREELE (RERE) TEREVWEICTERLEIVflELT,
(F5,#%. B ) =( 255, 255, 255 )i&. ETIFA<BICARYET, 7. ( 255, 255, 0 )IFEEIC, (0,
255, 255 )IZK @I, ( 255, 0, 255 ) X EVFICRYETS,

B HEREHOoI—I

BEEDRENTT LIEL. BRI STV I AT —HIIHFREEHBLTWEE T, NI
EHEEESEI—ILLET,

HEREHIL LY o—ICHBEAIE R 27O DR T, #HEBET2HBICSCTHRAATER DS
DOHIFELET,
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EEEEREN

ZZTI TS 740 AT —H Il ARE LTV OO0, EREFEREZIC OVWTIRWET,

B ROHEE

HAEMETBICIE. drawPoint B FRALET,

void drawPoint(
int rendererlID,
int x, inty, int radius,
bool fill

SADBIE rendererID 1ICIE, LY S5—D ID A#I8ELE T H<BIE x, vy ICIXEDOHDDEE
%, radius IIERDEREIRELE T, B DB fill 1Z. true DIFEITEY D RLIHE, false
DI EIEFIEOHDHEEELYET,

B AROREE
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WAaHET3I121E, drawline B AFERLEY,

void drawLine(
int rendererlD,

int x1, inty1, intx2, inty2

RHDB|E rendererID IZIE. LYY S5—D ID #IBELE T #<BIE x1, x2 ITIE1E S D EEFE
B x2, y2 ITIXR R DEEEIEELE T,

B RAMOMHE

RAWA#HET 5101, drawRectangle BI¥AFRLET,

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

D3I rendererID IZI&, LY S5—D ID 2IELE T #<BIH x, vy IIT A ETERDEE
Ba BEamIAEELET . REDBIH il 1. true DZ/BICEYDIALIFE, false DIHZAITE
RIROADHBEERYET,
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B BHEOHE

¥ (22 A) BB 5ICIE, drawEllipse BE#EFERALE T,

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

WD rendererID IZIE. LY 5—D ID #IEELE T #i<BI# x, y ITIEE LTERDEEE
H REESIAEELEY . CCCHRELLTEREEICHE I ZHEANMHEINE T, REDFIE
fill IZ. true MIBEITEY DR LIHHE, false DB BICEFIEOADIEERYET,

B ZAVOHRE

% AN EHE T 511, drawPolygon BA#AEALET,

void drawPolygon (
int rendererlD,
intx[ ], inty[],
bool fill
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BAIDB|# rendererID IZIX. L ¥ S5—D ID 23 8ELE T M<BIE X[ ], y[] KiK. ZAFE
T RIERDEZEA BHTHEELET. REDBIE fill 1E, true DIFAITEY D.RLIEHE.
false DG EIERIBOADHEBEERYET,

B fThiROHEE

FNAREHE T 511, drawPolyline BE#AFRLET,

void drawPolyline (
int rendererlD,

intx[ ], inty[]

RADB|# rendererID IZIX, LV FS5—D ID 23 8ELE T <BIE X[ ], y[] KX ZAFE
BRI DIERDEZE S, B TIEELET,

B X ZANDOEE

FXANERE T BICIE drawText BAE8EHLET,

void drawText (
int rendererlD,

intx, inty, int lineWidth, int lineHeight

DB rendererID ICIX. LYF5—D ID #IELE T MH<BIE x, x ITIE. TFAMERD
T =S4V (TR DEEAIEELE T, FEIFEEAZLARA(0,0)EL.AARBIC X 8, T
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FHEICY BTHEELTT ., ZED lineWidth & lineHeight ICIE, TF¥ A MDITIREITREIREIEE
LET  MERICTEEZBAT-RVWTFAMI BEITHITIN TROITICHBINET,

TEANDHEENIFERTE74 MDKREIEZZEELIWFE L, setDrawFontSize BA#i%{F
ALET,

void setDrawFontSize ( int rendererlD, int fontSize )

DB rendererID IZIE, LYF5—D ID #3I8ELE T, K< B1# fontSize IZIE. 74V b D
REI% pt(RAVN) BRUITIRELET,

pt ELWVDDIRITAY MDREIEIBET 52— MAQBRA T BEERRT DEIC—DDOEEELD
DITKIE 12pt BIETLLD, 10pt 7ZERPHADVWIF, 15pt FEDLAZIDDXFERYET,
ZITHERLABFNIERLZRVDIIE, 1pt NMAIEIZILICHIGT Z2NEVWIDIFIRIBICE>TER
BEVWDRATYTELLKERDZFRIHYFEADN . —XFHIVBEI LI ThEHELLHYZET,
Mo TC I T74v I ARICTHRFANAEE TR HFYIET TR HIREITNEEEE
ELELAT IO T 2ENHREINET,

B B&ROHE

EfREHET 51213, drawlmage B RLE T,

void drawlmage (
int rendererlD,
int x, inty, int width, int height,
int graphicsID

EHDB|E rendererID IZIE, L4 S5—D ID #IELE T < x, x [CIE EREHEBE TS
L ETER DEEZE%, width, height ICITIBEEIZIBELE T xEDBIEL graphicsID ICIE. B
BORBERINT DTS5 T199RTF—9D ID HIBELET,

BIBICIEET BT S5T714v YR ID ICIE., Graphics 54751 M newGraphics( string
fileName BB CEIR 771D BRMAALZEDR, BIDL VY S—THE L7Icb D7 EHFIH
TEEY,
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B 707540

EFNTIE, L TR ERBRERHZFEALTHELLI UATDLIICEE® L, EITLTAHATK
7230,

BB EROHEEAZTIOHBEE. TOTSLERUTAILY I Test.pngl EVWDERID PNG
REEIT7MILVEBWVWTHOOLEITLTLIEIL,

import Graphics ;
import Graphics2D ;
import GUI ;

/] TZ7499RT—8EL YT T—DER
int graphicsID = newGraphics() ;
int rendererID = newGraphics2DRenderer( 800, 600, graphicsID ) ;

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

mountComponent( labellD, windowID );

/] BRBERIRELTIVT
setGraphics2DColor( rendererID, 255, 255, 255, 255) ;
clearGraphics2D( rendererID ) ;

// (0,0)&(100,100) A& #E g4 E (RE)
setDrawColor( rendererID, 255, 0O, 0, 255) ;
drawLine( rendererID, 0, 0, 100, 100) ;
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// (100,100)% % £&33(500X300) DR AFAHE (FE)
setDrawColor( rendererlD, O, 0, 255, 255) ;
drawRectangle( rendererID, 100, 100, 500, 300, true ) ;

// (100,300) %4 E&93(300X200)DFEMEAHE (V%)
setDrawColor( rendererlID, 255, 0, 255, 255 ) ;
drawEllipse( rendererID, 100, 300, 300, 200, true ) ;

/] ZEBAFNRITSANEOD x BB,y BEFzRAE
intx[3];x[0]=100;x[1]=300;x[2]=300;
inty[3];y[0]=100;y[1]=100;y[2]=300;

/] xEBA.y BBSETEmET 2L AT AR (BEE)
setDrawColor( rendererID, 255, 255, 0, 255) ;

drawPolygon( rendererlD, x, y, true ) ;

// x BBy ERFETEmET BITNiR=idE (RE)
setDrawColor( rendererID, 255, 0O, 0, 255) ;

drawPolyline( rendererID, x, y ) ;

// (300,50)ICT7F A M AatHE (BE)

setDrawFontSize( rendererID, 30) ; //XFH A4 X% 30pt I
string text = "ABCDEFGHIJKLMNOPQRSTUVWXYZ" ;
setDrawColor( rendererID, 0, O, O, 255) ;

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

/] BEfRT771I [Test.pngl &FAA THIE

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

//drawlmage( rendererID, 300, 100, 300, 300, testGraphics ) ;
// 1 [Testpngl ZAELTHL, AXVREBEA L TEITLTLEIN
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/* BIEDREE */
paintComponent( labellD ) ;

paintComponent( windowlID ) ;

IDTATVSLERITITEE AVWIIVRIDARTIN, TDLICRLZBRRFENIRRIINIT,

V ETRER

ABCDEFGHIJKLM
NOPQRSTUVWX

KNFILEAINZ 74V NI REBICE>TEAYET . 74V MEBHRLAEVEEICIE
setSpriteFont( string fontName )E#AFE R L TL/EIL,
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AT 54 MEiE

Ly S—aEETYAEICIE. ChETICR-TELEERBEOMIC, R TS/ MEEEWND
BHEIPBFEELEFT . IITIH.ZORTSAMEEEIRWNET,

B X754/ MEE

ATSANEEE X AEIZT —LRETD 2DCGC £BHIC. N—RIz 7 TEREINTVER
TIAMEBE WO HEER, VI NI THICRELALEDTY , 754 MEBE OB IE, 7 = XL
BROFIEBIZICH TS, BIVBEOBREFEBICEBTVES, EEAMICIE. FTHET2HTL
BIROMET RATSAMELIGIRTSAN ERIENB Bl AL VY S—ICEHKLTHEET. T
LT HBERFICENODRATSA NI S—TERTEKL. 1 HOKBEERLET,

AT ZANEBEDFICR A EHKET DD, 7o A—2aV UBREETOIRTT AIZE. 7=
A= 3V ORI BIKEF (PER) BN RVWRF A HoELELLDI. ZDIFE. 1 BOEE
ICRTNT A ERBBE CHART2L. FTEREV)T7 L. ZL TR TORF % draw REHTH
BLARTNERYERTA EITRAT I MEBAFER TS RIVICETOEBERTS1hELT
EHRLTBE HEITELNOHBERIC, BN LEVWRTSA N F SN GILSEODT. 7075 A
DRI BEEICARYET L AAEREOE TEEFERYET,

AT ZAMEEC EEEEIZ BAEDETERTIELTRETT. TRICEL VY S EH
ARL.HZILYIS—DHBILIZTZT19IRT—9% BIDOL VY S—ICR TS e LTEER
¥ 5, £/ld drawGraphics THZADREDHEEZFRALIY B ERMCETNTNORES
FRERAEOEZET RN RTOVSIVIHAREERYET,

B R7SAMNDOEREE

EEHBEERY, ATSAMITOVSLRTHRICEHN LY. BEEZYRE  BINIER
LET.ZIT EFRHNBRATSAMNDERERIFIC. AT SAMNEEIISER T 5O DEKRE
EICDWTGRRTEEET,
*ATSAMNDER

KD RAT S MIUIHARTBEEOEDHHYETH, T 5IEL T new~Sprite BEETERL

T ~DEAIUIRT A DFBRICEFDEMHNAVE T BAENLERILRETHRVNET,
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void new~Sprite ( ~ )

ZOREEBIT ATSAMNEER L. ZORTSAMIBEBEOHNBZSERLET,

‘AT NDEE

LR TZAME LYY S—ICEBHEURTNITHEBEINE A LV Y S—ICR TS/ N EE
$%9 %113 mountSprite B AFERALE Y,

void mountSprite (int SpritelD, int rendererID )

=H D5 SpritelD ICIE B TDRTSAMNDARATSAM ID ZIEELEF T ATS51408 ID &,
2ATSAMIEIVIRONZHBIBE S T RIGBRBRATSAMNERBEHHARVIEELTRLET,
{B|# rendererID ICI&, BEFREL VY Z—D ID =I8ELET,

723, VCSSL3.0 LIRT DA Tl BRE <l addSprite BA#AEA LT E Lz, LA L, add~
EVWOBEHEZELTIBIHDIEFRIREZIBLEWIERICELY, VCSSL3.T LTI, BE#E%
L EE®D mountSprite ICEZEDAEBIMINE LT, DFY addSprite B%& mountSprite
it B ELRD LI TREA—DEDTT,

- 2751 bDREE

LY S—ICTRTDRT A MNEE LS. TNODR TS/ NeEREDETERL. 1D
TS574v) AHETDHELHYE T, ZNIlIE paintGraphics2D BEAFERALE Y,

void paintGraphics2D ( int rendererID )

518D rendererID ICIE LY F5—D ID ZEELE T COBEEEZI—ILTEHET RATS1MD
BEIFITHONRVDOTITERILEIL,
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EBRATS51b

AT ZAMIE AP R AEEF A BT 26D, TXFRANHEET 200, BREZHET 560D
BRE BRABEBRADEDONFELI T, TR RERT S NDEREFERAEERVET,

B JRA751b

BRATSAREEHKT BICIE, newPointSprite B AEALEY,

void newPointSprite (int x, inty, int radius)

BIE x, y IIERDHDDERE S, radius ICIFEDHERAEEELET,

B RRT51b

IRRATSSA ML T BICIE, newLineSprite BA#AFELEY,

void newLineSprite (int x1, inty1, int x2, inty2)
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BIE xT, x2 ICIF B RDEEAR % X2, y2 ITIER ROERZIEELET,

B RABRTSMb

RAMRATSAMNeEHK T BICIE, newRectangleSprite BI#AFERALET,

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

1B x, y ICIEE ETEmDEZEA BESIZIBELE T, RERDSIEL Al (E, true DIFEIZEYD
S UHHE, false DG EITIEFRBOAH DB ERYET,

B BARXTS1b

VAR TS54 Nt T 5ICIE. newEllipseSprite BI#AFRALET,

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

B8 x, y XA LETERDERE MBESI%BELE Y, I THRE LALTRRMEISICREY 546M
DREEINE Y REDBI fill &, true DZEICEY DSLHEEL false DIFEITIEFIRDHD
EERYET,
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B $ABITSMb

ZAMATSA N T BICIE. newPolygonSprite B AERALEY,

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

BIEU X[ ], y[ ] IKIX. 2 ATAERTIIERDEES, BELTIEELT T REDOBIE fill &,
true MIHZAITEY DA LIEIHE. false DB AICERBOADIEEELRYET,

B fThiEX 7S

AN

NIRRT SM ML T BICIE. newPolylineSprite B#AFRALET,

void newPolylineSprite (intx[ ], inty[])

SIEX[], y[] KX B AR BRI PERDERZ B TEELTY,

B F¥RMRTS1b

TXFRAMNRATSA ML T BICIE, newTextSprite BAEAFEALE T,
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void newTextSprite (intx, inty, int lineWidth, int lineHeight )

DB rendererID ITIE, LYY 5—D ID #IBELE T MH<BIE x, x ITIE TFAMERD
T =547 (TR ODEEAZEAIEELE T BEEEEmA LARS(0,0) L. AABIC X 8 T
FEICY BEITIRELE T ZED lineWidth & lineHeight ICI&, 7 A MDITIBETRIEEIEE
LET . HERFICTREZBALRVWTF AN, BRI CTHITIN TROTICHEBEINE T,

=73V N AZXDERTE

THFANDHEIFERTE 74 MOREILZZELIZWH S, setSpriteFontSize B#%#
BALET,

void setSpriteFontSize ( int SpritelD, int fontSize )

DB |$ SpritelD IZIE. R FZ4hD ID A#3I8ELE T, Ki<514 fontSize T, 74V bD KX
% pt(RAVN) BAITIEELET,

pt ELWVDDIETAVMDREIEIRET 52— MRAABEA T BERRIIEIC—DDOEEELD
DIEKIE 12pt BIETLELD, 10pt ZEPRHOWILE, 15pt LEDLAZDHDXFERYET,
CITEERLAFNIERLAVDIE, Tpt NMAEIZILICHIET 2N EVWIDIFREICEI>TER
2EVORTTE L BRAZFERHYFEADN, —XFHIUBEI L ThEEIISKHYET,
Mo THFAMNERHBETEEIE. HFYIETTII R HEREThEIELEELILLIT UM
TREIHEEINZLT,

B ERRT51b

BERRA T4 NSRS 5IC1E newlmageSprite BEE A LE T,

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

518 x, x ICIE. B =B 5E LTHRDEZEA, width, height ICIFIBESIAIBELE T &
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% D3B3 graphicsID IZIX BT RIS T71v I RT—9D ID #I/ELET,

BIBUICIEET BT S5 74y YR ID IZIE, Graphics 5475 ®dD newGraphics( string
fileName )BEICEIR 771 LD OFRMAAAZEDR BIDL Y F S —THBE LI<E DR EHFI A
TEEY,

B 707540

EFNTIE, L TR RERBRERHZFEALTHELLI UATDLIICEE® L, EITLTAHATK
7230,

BB EROHEEAZTIOHBEE. TOTSLERUTAILY I Test.pngl EVWDERID PNG
RNEEI7MIILEBVTHLEITLTIEIN,

import Graphics ;
import Graphics2D ;
import GUI ;

/] TZ7499RT—8EL YT T—DER
int graphicsID = newGraphics() ;
int rendererID = newGraphics2DRenderer( 800, 600, graphicsID ) ;

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

mountComponent( labellD, windowID );

/] BRBERIGRELTIVT
setGraphics2DColor( rendererID, 255, 255, 255, 255) ;
clearGraphics2D( rendererID ) ;

// (0,0)&(100,100) % #E SRR T4 "MK (IR &)
int lineSpritelD = newLineSprite( 0, 0, 100, 100) ;
setSpriteColor( lineSpritelD, 255, 0, 0, 255) ;
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mountSprite( lineSpritelD, rendererID ) ;

// (100,100)IZ(500X300) DR AR T4 Mk (F)

int rectangleSpritelD = newRectangleSprite( 100, 100, 500, 300, true ) ;
setSpriteColor( rectangleSpritelD, 0, 0, 255, 255 ) ;

mountSprite( rectangleSpritelD, rendererID ) ;

// (100,100)IZ(500X300)DIEMA R T4 MK (k)

int ellipseSpritelD = newEllipseSprite( 100, 100, 500, 300, true ) ;
setSpriteColor( ellipseSpritelD, 0, 255, 0, 255 ) ;

mountSprite( ellipseSpritelD, rendererID ) ;

/] ZEBANBRITSANEOD x B3,y BEFzRAE
intx[3];x[0]=100;x[1]=300;x[2]=300;
inty[3];y[0]=100;y[1]=100;y[2]=300;

/] xBEFy BBIATERET 2L AMRT AN LK (FER)
int pgSpritelD = newPolygonSprite( x, y, true ) ;
setSpriteColor( pgSpritelD, 255, 255, 0, 255) ;
mountSprite( pgSpritelD, rendererID ) ;

/] xBEFl.y BB ATERET DITNARR TS ML (R E)
int pISpritelD = newPolylineSprite(x, y) ;
setSpriteColor( plSpritelD, 255, 0, 0, 255) ;
mountSprite( plSpritelD, rendererID ) ;

// (100,100)ICTF AR TS MLk (RE)

string text = "ABCDEFGHIJKLMNOPQRSTUVWXYZ";

int txtSpritelD = newTextSprite( 300, 50, 250, 35, text ) ;
setSpriteColor( txtSpritelD, O, 0, 0, 255) ;
setSpriteFontSize( txtSpritelD, 30) ;

mountSprite( txtSpritelD, rendererID ) ;
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/] BH&TZ7AI[Test.pngl %A AH BEIIRRA T4 MK

// int graphicslD2 = newGraphics( "Test.png" );

// int imageSpritelD = newlmageSprite( 350, 100, 300, 200, graphicsiD2) ;
// mountSprite( imageSpritelD, rendererID ) ;

// 1 [Test.png | ZABLTHD, AXAVREFTZHA L TEITLTLEIN

/] BEINTWBRT S/ MNaEM L THEE
paintGraphics2D( rendererID ) ;

// BEIEOHEE

paintComponent( labellD ) ;

paintComponent( windowlD ) ;

IOTOTSLERTTBE BWIAY RINRTIN, 2O LT RN RTINET,
V RTER
ABCDEFGHIJKLM
NOPQRSTUVWX

| £

bn ok
Y

| - #VCSSsL

KYFILFRAINZ IV MEBREBICE D TEAYET . 72V MEBARLAZVWIHEICIE
setSpriteFont( int SpritelD, string fontName )BI#&E A LTI,
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2754 MOFIH

CCTIRBERDRATSANDOE B ECHIEHARWNET,
B R/SAMNDERTE

ATZANDBI ERBICEELEFT. —ERELLEZELBHICEEITZENAETI AT
SARDEEEEICIT setSpriteColor BAEAFRALET,

void setSpriteColor (
int spritelD,

int red, int green, int blue, int alpha

=HDE| spritelD TRTSA4MD ID % G<BIHTHEEDBRYEIBELZT. BKRDIF
RGBA R T, TN Zh 0~255 DEFEDIEZIEELE T,

-RGBA R &l

RGBA X &lE. BO=RBETHS7 (Red). £ (Green) . F(Blue) DB DI, 7IL I 7{B
(Alpha) ZMA A TE 7L 77 EIEBOEREERTHIET.0 TRELFHICARY. ZKIC
THERERICRYET,

ZTNThOBERIIODBEDERIE. IERBICE >TIThhET . ChidtDEREDLEE
BAURBARTHY. ROEDREELE (RERE) CEREVWEICTERILEIV. flELT,
(7,4 5) =( 255, 255, 255 )it BTIEAEICARYET, $7-. ( 255, 255, 0 )IFEBIC. (O,
255, 255 )I&KEIZ, ( 255, 0, 255 )IFwEVHICRYET,

179



B X751 NDRERE

ATSAME TREIEVWSEEZF > TWET  EBDRA TSI MNaERTHE T . REDK
FWEIHLEICBEN. FEDOXVWEDAFRIICHBEINET . COREZRET DI
setSpriteDepth B# = FERLE T,

void setSpriteDepth (int spritelD, int depth)

=ADB|H spritelD TRTZ1MD ID %, <3| depth TRTSAMDREAIBELET,

B R7SMhOMEEE

ATSAMNDELIBEZE R T 5ICIL, setSpriteLocation FAEEFERALEY,

void setSpriteLocation (int spritelD, int x, inty)

DB spritelD TRTSA4MD ID %, $E<BIH x.y TRTSAMNE LTERDEZEARELE
T RECDEHEL. RAFRTZAMNBEEHRATSAM TFANRT AN BIERTZAMIFLT
DODHERARETTARRATIAMNZABIATSAMNFANIERTSAMIBALTE. BT S
setSpriteVector BEU&FERA LTI,

B X751 MDA LR

AT SAMNDEY A XA E S BICIE, setSpriteSize B AFERALEY,

void setSpriteSize ( int spritelD, int radius)

INIERRTSAMDIDDED T, RADEIEL spritelD TRTSAMD ID %, #<3|#K raduis
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TROFFEEEELFT RABRATIAMNBARTSAMN TFAMNIT A MNEIRRT MM
MLUTEATF=FEALET,

void setSpriteSize ( int spritelD, int width, int height)

=HDE| spritelD TRT MDD ID %, i< 51# raduis F7zlE width, height TR TS 1D
BEEIAEBELEFT RBIBRTIANZABIT AN ITNBERIT A MIBEL T &R
% setSpriteVector BEZFEA LTI,
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5 A5l EEiE

IITR RO EENLREERETHEIRAYHEHBEICDOVWTRVETY,

B SR 5HEEE

-5 25 HIEEE O LA

INFTHROTELEBEBBECRTSA MBI, LYY S—ICHEIN 1Y MY — Ui
BEEARAWT AR EEHEIAATW AR TLL, ZRICR LTS R4 FIE#EE L. Z0 L5105
ELEBREERET. I3 74v0RT—9YDRFTIEIRIVIEHRTHS [ SRI—FT—% |
HEENICRETZEICKY BEEITIARTY,

-SRY—T—4

SRY—T—HEG T ZT1VIRT—H LDLTOEVEIVICE T 2BIEHRERTT—FTT,
BIEHRICITIR (Red) . £k (Green) . & (Blue) . EFRE (Alpha) D 4 DDEFRN’HYFTH,
VCSSL TIEINLZZDEF 4 DOMIIRFRI—FT —FELTHRWET,

VCSSLTIF . FRI—T—%% [ @I | X [ 18 ] D2RTEBRIMNELTRWE T BIDI1VT
w2 1T 1 A [ERY TR EDS FNIELISA T BFIDEIL int BIT.ZDE =L
ICHBIFZEBEOMES 0~255 DEEATRIELET.

YUERANREEEZTRE. FBRDDTRY—T—4% blue[ ][ ]&LT.blue[0][ 0 I&. 757
1VIRT—IDELIHDEIEIVICEITE. FROEEERLET, BERIC blue[ 10 ][ 100 ]I,
TS57499 AT —9DLEMNS 10EE. EHS 100 BEEDOE I ZIVIZEITE. FRDEEEZRLE
ED

B SRY—T—HDHEE

FEEDSRY—FT—YDORNABEHRETDICIE. LY S5—D setPixel B AFEALET,

void setPixel (
int rendererlD,
intred[ ][], int green[ ][], int blue[ ][], int alpha[ ][]
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=HD5|# rendererD TLY4Z—D ID 23BELE Y. #<51# red. green. blue. alpha T
RY—T—HEIBELET,

FRY—T—HEIDAVTYIRE] 17 1[ 5 ITEVRILAIEEIREL. EIFZTDMABOESY
TILILBITZ2EHEE (0~255) =K LET,

OB EI—ITBHE RITIMO/LFRI—T—IDRBICE IV LYIS—DNTFT14y
DAT—I~DFEEEITVET,

BB LUTDEIIC, —D DRI TEERDZEEOTHEETIEFETEET,

void setPixel (int rendererID, int color[ ][ ][ ])

ZDiZEIE. color ICREV I DEEEMLTELE T BEESNDI Ty RUT
[T % ] BRODES | T.BRLPDESIE k=0, &=1, =2, a=3 TT,

B S25—F—IONE

WELVIS—MREFLTWBT ST IRT—IDHRAI D, FERDDIRY—FT—5%EL
BT3B BIGCTUTD 4 DOBEKAEFERLET,

int[ ][ ] getPixelRed ( int rendererID )
int[ ][ ] getPixelGreen (int rendererID )
int[ ][ ] getPixelBlue (int rendererID )
int[ ][ ] getPixelAlpha ( int rendererID )

5% rendererID (ZIFL>¥5—D ID ZIBELF T INODOEHBIE EHLIEIC. ZhENER
(Red). #% (Green) . & (Blue) . EBAE (Alpha) D DS AY—FT—4 %, int BAD 2 RIcEEHIT
BLEGTEBIDITYIRIE 1T 1 5 [&RY TIE DS TN EISHAET,

BE BEOERIZFIIVDOABNOIRI—T—FERMBITBIF . EFTLUVIZ—0D
drawGraphics B ETEGEIZ7MILORBEHEIRAATHL. EDL YIS —ICHLTLED
getPixel~FEA#MZHEALET,
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F7< . AT D getPixel =AW T. 28D %EFEHTREIIELTEET,

int[ ][ ][ ] getPixel ( int rendererID )

5% rendererID ICIZL VY S5—D ID #38ELE T RYEDEIIDA Ty I Rk
[T 15 ][ BRYDES | T.BRKYDESIE =0, #=1, F=2, a=3 T,

B 707540

KRICHBERBERD I RY—T —F 2L fEZT>TRILLI UTDLIICER L, E
LTHTLIEI,

7

17

import Graphics ;
import Graphics2D ;
import GUI ;

/] TST499RAT—=HELV T S—DERK
int graphicsID = newGraphics( ) ;
int rendererID = newGraphics2DRenderer( 800, 500, graphicsID ) ;

// RNEHEDSERK
int windowlID = newWindow( O, 0, 800, 500, "Hello 2DCG !") ;
int labellD = newlmageLabel( O, 0, 800, 500, graphicsID ) ;

mountComponent( labellD, windowlD );

/] ZREI—T—8%ERK
int red[ 500 ][ 800 ;
int green[ 500 ][ 800 ;
int blue[ 500][800];
int alpha[ 500 ][ 800 ;

red=0;

green=0;
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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;

/|5 R —T =9 DRBE=EE

setPixel( rendererlID, red, green, blue, alpha) ;
// GUI D¥4iE

paintComponent( labellD ) ;

paintComponent( windowlD ) ;

CDTATSL%RITTEEHVWIIVRIDARRIIN ZDOLICAS TV BRATEIER ST
RERINFET,

V R{TRER
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2L—L7—9DEH

CITIE LYY S—PRTEEDERREEBENLLTKNS, IL—LT7—0DFERAE=R
WEY,

B HELERAEZBHTT>NEIL—LT7—F

INETRH LYY ST ZT1v I AT BIUOCRTEEmEER LY. BED GUI =i
BIXEYEWSANE A BET>TEZLE LM L. INSDOREBIEWDOERICLDBRHBRD
T BOWSWSEKDIEATY,

FIT VCSSL DIZESATIVICIE. LD EBZBEITIT>T<NhBI7L—LT—7
[ Graphics2DFramework I AEBEINTWEYT . InEFERTHIE 2—F—IE W< OH D%
1V TEEMICHCEINSEHORIC EERABEDNB L E L EELRITTEAET,

IL—LT7—0%FERIZHEEEBICEET, 7OV S LN TIL—LT—V% import 5
213 TY,

import graphics2d.Graphics2DFramework ;

INEFT. TOAYSLERITIBEEITLUYY ST ST1vIRT—IDERIN, BIEER
RINBLIICARYFT,DFY . FEOLETIX.2DCGC OEBER OIS ALELT—INTEHN o/
BDILRYFET 7R L. COERBETCIIEELIZE- BT FAMEHmEINEE A,

B JL—LA7—/0EEALICHELGEA{THE3ICIX. EHEEETS

BEICASHAOARTEBBEIE2I01E. TOY S5 LRIC onPaint EWEZRIOBEEEZLT.
ZOHICTHEEWEENIEZERLET, ZDT5E. TORBETL—LT— VI ELELS(
SVITERGLTUN T ZOBERIEE LICKRRINELDIRYET,

INFETOTAT I LTI, A—HF—DEVWLRBLEGFN. [ LOITHSTDITANIDRNTE
MICRITINTEF LA LML IL—L0—0%ERLAT OIS LTIE REBDFN =T 2Dk
TL—LT7—9THY, 1—HF—FZ LA EEHR L TUEZEBML TV EVWO S THAEZT
WET, LTl Rz onPaint BE&IGELCH. AT DL ERL TUEBZEINTEET:
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- 7AT S LAORMFTHIN BB (RERE P, BROFHAAHLELELETIR)

void onStart (int rendererID )

-EEEFERIEICEUH ISR (B OHMELE R E %50 i)

void onPaint (int rendererID )

-EEERABIEICFCHINSER (7= X—>aY TOAEDEHTNES L %EC )

void onUpdate (int rendererID )

‘EEY A XABEBEINESICHGHINDE

void onResize ( int rendererID )

-TOTSLERT THRICFCHINSEH

void onExit ( int rendererID )

B8 DT rendererlD 1ICIE. 7L—LT7—IH6MUVHINZEIC. BB THEINTWS
2DCG LV¥5— (BT YY)D ID BAA>TWET,

BE, LEOEMAELTERTIVNEEIHYFEAEIEDEITZERL. NEBZEERLTE
TV B ICEE L ICRAEEE VWA ITTH NI, onPaint BT THH TY,onPaint EA%#L
FEMHAO(AREICELYETH. KE 1 FREIC 30 @IFE) DEETERYIRLETINGITE
TH,. ZNEXEIC onUpdate BAHERITINE T, 7= XA—2av ATV WG, 2D
onUpdate FAEOFIC HENMBREDEHDEED LT OELIETELIDNIBEERTDE
LW TL&D,onStart BEUCIE. BIR 771V DFHAHAARE, TOTSLDRDIC 1 ELIFITA
WA ASERLE T, HIC onExit BIEUCIE BT 7MILORELRE &RRIC 1 BELFTWL
TEWALEBAERLET (BEA/RHACONZYIIV I TERITINET),
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B 707540

ENTIR ERICTL—LT—V%FAL. BEICEMENBT 2HBEIETHELLI UTDL
TR L, EITLTH TS,

import Graphics2D ;
import graphics2d.Graphics2DFramework ;

// HELEZET R Y 2R
// ( BEEHFERIEIC BN +ETTHING )

void onPaint (int rendererID ) {

/] BRBETL—IRE
setGraphics2DColor( rendererID, 200, 200, 200, 255);

/] WBEEESEIIRE
setDrawColor( rendererID, 0, O, 255, 255 );

/] R%EHEE
drawPoint( rendererID, 100, 100, 20, true );

ZDTOVSLERITTEE TL—DI1V RIBRRIN ZOLEICEVAIRRINET,

V R{TRER
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FEWT T ZA—=aV & T IBI T AT DEIICEER L, RITLTH TSI,

import Graphics2D ;
import graphics2d.Graphics2DFramework ;

/] ROEBALLEARNT L
intx=0;

inty=0;

// HELEZET R Y 2R
// ( BEEHFERICIC BEHE+ETTHING )

void onPaint (int rendererID ) {

/] BRBETL—IRE
setGraphics2DColor( rendererID, 200, 200, 200, 255 );

/] WBEEESEIIRE
setDrawColor( rendererID, 0, O, 255, 255 );

/] R

drawPoint( rendererlD, x, y, 20, true );

/] BFTAIE%ERHRT B
// ( BEEEFEHIEIC BRHETOFECHEINDS )
void onUpdate (int rendererID ) {

/] RDOBWEAMEEDLTDOELIES
X+=2;

y+=1;

ZOTOUSLBETTIHE EIFEERAF. TL—DI4V RO EICEVWEINRTIINETHA. TV
AlEpoKYETZA— a3V THREILTWEET,
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48

3DCG

-3 RFTAVEL—Y =T Z T4 R -

ZDETIX. 3 RITAVE2—9—T S5 T4 A% BN VCSSLT OV S L%RAFET DA EEE
LETCOXEDHBEIRDICIE. VCSSL DERMAEETTICBEBLTWARELNHYFE
ER
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B—E ER

CDETI, ERNLBIEOBRRZIILH. VAV RUCEEDER, fHE., 0 R1EERFOH
Has ERICEHT2FRZRVET,
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3 RFTTAVELA—H—TS5T7149I R

B 3 kpaAvE1—4—I57499R (3DCG) &Ik

AVE1—9—TZ5 7199, Whip3 CG &I,
AVE21—49— LD RELBICE > TEGPIRGE
YER S BRAMDETY,

CG ICI, FERMAKRREZRD 2 RxIvEa—
H—T574v9R — 2DCG & MIFMRRKRIE%E
%> 3 RjAVE1—49—I 5749 X — 3DCG
PEELET.HDTIE PC AETOMBENIEIL
2DCG A ERTLEDGEFOIVE2—4—14EE
» 3D FERMOBELWESICLY BETIE
3DCG H—MREDERYF LT,

B VCSSL O 3DCG ##gt

-SEMRRE LT 3DCG YR —N BEICKEFLAW 3DCGC FOJS5L%FBRTHE

3DCG %FALI— R EDTOY S Ald. RITRIEADKEFEMEIEOMERICHY ., FIF
P REITRAICIIRABIRIBREREEZZERTIVLEDIHYET . NI BIZEARL—FT1V 7
VAT LDTEEC. V7740 ) AR—ROMKEMRE. MATTFELAV—THERATS 3D /574
vI R APl DIEFRR/N—TavRE HRAREBERIBIFOSNET,

— 723D CGCT O S A

-

ARLV—FT14 T
AT A

RIFREFE /
3DT 574y RAPI

3DCGEH
N—FKDx7
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LHL VCSSL Tl 3DCG #ae% [E XA T B RO —EBT VCSSL Graphics3D J&LTHR
—hLTWET , ZNICEY,. TOTS57IE VCSSL JUETEBDER, DEYARL—FT AV TV RT
LPEBHN—RIITDEVREICIDIRBERFEEZRICTILENE EZTEEFTS
3DCG 7RIS LERFETIENAREE M>TWET,

VCSSL 3DCG7O¥ 5 A

RIRHRTF L‘

VCSSL ¥EL X7 L
(RTRER)

CDEDITRBRIFEZKIR T 2721 VCSSL ORI, 3D IHELED K ¥ % GPU T
137K CPU TIT2.VIMITITL VS S—HAD 3D EIVIVHIRBEINTUWET . L.
ZORMEELTHREMREIEHIREREITLEIDGEFD 3D ¥—LDIII. FEERME
BABIILEETHAFMA 3D BREHE T 2EIETEEE A,

-MEER B+ AR TV /HRE

B {KkBY7%: VCSSL Graphics3D MALIEMEAEEL, {8
BAI30EBERPOAVEI—Y—ICI>TEEARYET
NUREMRIZEICEWTER +ARVIV/#
( ALFZEBHRT S ZABPHARO/NSAEHE,
1 WEHVE+AHIETIHERE ) BED/NT4—
YURERBLEY, CNIGEFICS T2 — KA
3DCG DKEMNSTRHERDRBYLETA, LHL
B&o& LRI FEHBWY  BEEDEREZTHR
fELIcYEVWSTEAFRIET ST REET,

-BRICHAETES | eose -siné 0
VCSSL i3, A B ELTHB MR TORN P SEmRLT | Hn® <0 0V

WB7d) FEBICEBETI YT ARTOTS LRFENTREE Ao
TWET,Zhik VCSSL Graphics3D £HIA TIEHYEE A,

— %8974 3DCG 7OV S LDRAFK Y — Tk, 7OT 57
3DCG DRI /N—RI 7 DB RO E AR RE I
T 5 R BEMAFBLRENERINSBETY,
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I LT VCSSL Graphics3D Tl 7OV S H IV EFMNBABTEBHERHTS
EHEBERMNIC3DCC TOT S LDRAREEED TWNMIDELIIHETINTUVET,

B VCSSL 7AY5.LT 3DCG %K DICIE

VCSSL 7A%Y 5 LT 3DCG %H/HITIE. VCSSL ZBHES A TS D H S, Graphics 51473
& Graphics3D 475V AAVR— N B2MEAHYET, T EERERIET1VRU LICKRRT
ZENSVDOT, BRFICCGUISAT SV EAVR— ML TEEEHELET (ERE771IVICRTE
TRETDIFERE. V1V RIREEFALBRWGEIETE),

INSDIAT SV AV R— T BICIE TATSLDEBITICUTOLIICERLET.

import Graphics ;
import Graphics3D ;
import GUI ;

INT. 7A75LHH5 3DCGC ZRI7=DDEKAF AAREICRYETS,
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ERD%E(R

3DCG 7OV ZIVI TR T ZTMVIRT =% LU Z5—(BEIV DY) KRB
RENFBEBYBEERYET, T ENOMAEBOEHFEZ—FELTITVIET,

B JST71499RTF—9DER
F9'.3DCGC DHEBARB=ZFRFLTELT—YEE (A A= Ny 77, AVTFANRE) DV

EBTY,INbBIE VCSSL TEFEDTI IS T714vIRT7—4 1 ELTHRWE T 35 MlIE 2DCG Tk
RIGBYTY I 574997 —41d, Graphics 547 3!) D newGraphics B THERTEET,

int newGraphics()

ORI EBDT 57497 AT — 9B EHERL. ENICEEDT 5719027 —% ID (65!

BS) ZEYIR->TRLETY,

B 3DCG L9 5—(EETYI V) DER

FMNT I ZT7499 AT =412 3DCC MR A ZATL VY 7—(BEIV I V) BERLET,
ZNIZIE newGraphics3DRenderer BA$ A ERALET,

int newGraphics3DRenderer ( int width, int height, int graphicsID )

518D width & height THBIT 275 714v7 ANDKEX%, graphicsID THBEIRRDI ST
199 XD ZIRELFE T, 2D graphicsID Ik, newGraphics B THRIRLAETDEIEELE T,

ZOREHIL, 3DCG HMEMEE AR OL VI S—&2E M L. ThICEBDL VY S5—ID #RLET,
N LARE, #4273 3DCG DHIERIM &R WFTA ETDEIUICIDL VT 5—ID ZEELE T,

196



B 3DCG L9 5—DRERELERIRE

3DCG LV F—IdEMLI-FFDRETEFERATEZITAN BEIGLUTREREEITVEL
EVEMBICEITIREEL TR UTOLIBEDIETFOSNFT  IMAT. BEOLITHERHTS
BEABEIODWTERITTEEET,

-ERADRTE
EEBAERTET I, setGraphics3DColor BE#AFRLET,

g{!ll

void setGraphics3DColor (int rendererlD, int red, int green, int blue, int alpha )

HHDB|E rendererlD TIE BRENRDL VY S—ID 28 ELFT . H<BIRTIK. B2DE
BAEIRELFT . BRDIETTNETN0~255DEFETIEELFT . XL DFR L. RGBAF R
X%#ZR_I\L/TL\KTO

-RTERDOHRE
RRERERTET BICIE. setGraphics3DMagnification B AFALET,

void setGraphics3DMagnification ( int rendererID, float magnification )

RAIDE|# rendererID TIX ERETRDL VY S—ID HIBELF T, < B1# magnification
TR RREREZRELFT,

BB RNMERENASEBROBREILTYZYNTIHN, AATEBHDEREICOVWTUE. EDET
BOEIZERDBRFEERAVET (7L NEZEREBEIIES),

-3DCG D¥EiE
Ly S—5BEIETT. V574957 —4IC 3DCC MG EHEBET5ICI1E.
paintGraphics3D B#EFERLET,

void paintGraphics3D ( int rendererID )
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=HDE|$ rendererlD T EEATILVYZ—D ID #IBELE T,

3DCG DEARMRANIBIL, FTLTOMFAELBEZHRL. GV T BPAEREEZFEL,
ZLTHREZTIEVW RN ERYET, COHBEDI(1IV T T, 2D paintGraphics3D BE# %
:l_)l/l/ij—o

B RFEEDERK

INETITMAREIFELIFI T, 3DCC DHEIIAIEETY, LA LER LK. ZOREBEFER %5
PO THEATEIRENHYET . ZE—RHRON . REEICEER I 7197 2A%5KRTTS
FHRETLELD,

EFRIC 800X600 HA XDRREEAEMT ICIE. TOT S LR TUTOLIICERLET,

/] RABEEDER( graphicsID XBERTTZTZT1VIRT—9DID )
int windowlID = newWindow( O, 0, 800, 600, " Hello 3DCG ! ") ;
int labellD = newlmagelLabel( O, 0, 800, 600, graphicsID ) ;

mountComponent( labellD, windowID );

ZHWo 7z GUI OFIENICEET 25 LUWVRERIZ. CZTIFEIRLE T, 58 L<IX VCSSL GUI 5147
SUDHAREZSRBLILEIW, EUH AT, LEEOIDICEEDORTEE CEH. I H 5D 3DCG
DABRIE+RICIAREET . JUBERRTEE A LRI BOTRITNIE. CNEFTHSI T,

B B &I771IVHEA

T340 AT —8E BEICKRTT BT T, Graphics 7473 @ exportGraphics &
Ba AL, BMP/PNG/JPEG R DER 771 LIS NS 2B THETT.

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

=P DB graphicsID IZIEH AT BT ST7149 I AT —9D ID %, W T fileName I 771 )L £,
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format IC77MIWEREIRELZF T, 771ILEKICIE "BMP", "PNG", "JPEG" ODENHIAFEE
LT,

B 707540

ENTIEFERICTAVRDZER L. 3DCC ZEMEICKRRLTHELELED, DWTIC [Test.png]

EWDIERID PNG FREERIZ7MIVICEHE AL THET U TDESICTOY S LEERL, E1T
LTHTLIEI,

import Graphics ;
import Graphics3D ;
import GUI ;

/] 7574997 —48& 3DCG LVFS5—DERK
int graphicsID = newGraphics() ;
int rendererID = newGraphics3DRenderer( 800, 600, graphicsID ) ;

/] RANEEDERK
int windowlID = newWindow( O, 0, 800, 600, " Hello 3DCG ! ");
int labellD = newlmagelLabel( O, 0, 800, 600, graphicsID ) ;

mountComponent( labellD, windowID );

setGraphics3DColor( rendererID, 0,0, 0, 255) ; // BREBAEIIRE
paintGraphics3D( rendererID ) ; // 3DCG % &

// GUI DB EE
paintComponent( labellD ) ;

paintComponent( windowlD ) ;

/] BRI 7AILICHE T
exportGraphics( graphicsID, "Test.png", "PNG") ;

199



ZOTOTSLEETTEE. T4V RINIUIE LN BE-BABEEIARAINT T AERTIN
TWRAWEIICRZAZDIE BICERIAFRERELTLWVRWLWSSTH o> T Mt HE< 3D RAEZER
AEITWET,

B X RGBAFA &I

RGBA K& . BDO=ZREBTHSH (Red) . #
(Green). & (Blue) DB, 7L 771& (Alpha) #iN A
AT 7L I7EILBOEREERTEET.0 Tx
EFERITRY, ZFKRICTHERBERICR/YET,

ZTNThOBRIILDOEBDOERIE. ILEREICEST
THhhFET . INEHXOEREDLELRAUEEARTHY.
IROEDREEDLE (BERE) TIREWEICTERE
IV LT, (7R, £, &)=(255, 255, 255 )iE. BTl
BRLEICRYF T, F7, (255, 255, 0 )IEERIZ, (0, 255,
255)I&KEIT, ( 255, 0, 255 )IEvEVHICRYET,
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IIREBVEET = A—> 318

3DCG [FIAZJZOIDT. REIAE (AAZTVTIV)ICL>THELNZERIELLET . EZ
T YOARFTHRAZHHIEDEEFNTY, ZITR ZDLIBREBDEEFEICDOVWTRVE
ER

B ARV VRS

I TIFFELKRWER AN, GUI OVR—FRUMC
LTIV RBRIEREDT I av i iThhi(—
MRICTANRY IO RELIETD) VAT LAIDGA
NYRMYRZEWFRERAECHEINET,
FHLLE GUI ZATS)DHARETSRRZIN,

BIZIE, RORBEICE S TARAST VTN EELS
HWGE YO RBREICRT ARV MY RS EE *
ESZ?‘%M\%#J‘%EE?‘OCht:t%*?%ﬁ?ﬁﬁ%éhfb\ I
BANRVINYRSEFERTRHEE B THREICA
NUMAYRSERRT 2 E SR HYET, vcid_ onButhCIick(_ir:-t id ){

BN, — T CROOTBRENS AN BYE || PR
T, TBE I MOV I TIRTREVEYICE
STCEBEVDFRDHYET, I TIHAIED ZREDEDTEEFE 2 A EEFEALET,

BEDARY MY RSEF BT 3101, setGraphics3DDefaultEventHandler BA#AERAL
Y,

void setGraphics3DDefaultEventHandler ( int rendererID, int componentlD )

A DE|E rendererID ICIE LY 5—D ID ZIBELF T, H<E1ED componentID IZ13., B
EXRTIZ1TD GUI AVR—R VN (EIRSRIVAEE)D ID #IBELET . CCTIEELAL GUI OV
R=RYMIH LTI IRBENTONBE ZTNIELTAXST VD BEEEINET,
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B 7=A—=>3Y
-fRRRIL—

TZA—=2a B AT TOY S LEENR
MO TERET, $2&YRLBEHE % TV G
TBEREBELAHYET, DFY. WHZERIL—T%

3DCGO R

RIFTBDLELAHYET, &
A — s ]
A
I true DE%FED bool I %IEE T HETHE £ ( 15~303YR)

BIIRRTEET  DTIHEEIN—TREDLE
ICRBDT, WDOETEHEIL—THDOUIEBHA Y IRX
NEEITET 7 oA— 3V AR T IE351E. 20 bool BUEHD{EA false ICLET,

bool mainLoopState = true ; // 7 =ZX—av % 7T IEZFEIC false ICT 5

while( mainLoopState ){

* ZOHRMNERIL—T ZZICREEREDLEETR TS ¢/

"4 R %R CT-BRICHRRR) L — S & B

BRI —THFEHTZHBEIE. V1V ROEBRACBICERIL—TERE L. TOD%R exit 5%
OA— LT 7O L2BEBNHR T IERLIICLELLI. EOLAFRIE HL VCSSL avY
— VDR RIEINTWEZER. TEZERTINAVIIBRAIES 2T LTEITLLBEIC.
TOUVSLERT IEBZFENMELARY WOETET A=Y av BN ThREITTLEVNE
ED
D4V RO U BRICALIBAITIICIE ARV MY RS D—DTH% onWindowClose B % /F
AVES

void onWindowClose( int componentID )
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COREBAEERLTECE. VAV RVER LRIV AT ARG S B THRUOHEINET, 518
componentID (I BAUSN D4V RU®D GUI OAVR—R VM ID BNEINET,

B 707540

TNTIX ERICT A= aVNIBA SR L THELLED TR AAST VT IVDEEESD D

Y9I 57D BERHMETIVEERELE I LB ETIVOEMREEEICEL TRETHLL
BVEFTDT EYHATIETDELIICEER L, RITLTHTIEIL,

import Graphics ;
import Graphics3D ;
import GUI ;

/] T571499 AT —%& 3DCG LYY S5—DHERK
int graphicsID = newGraphics() ;
int rendererID = newGraphics3DRenderer( 800, 600, graphicsiD ) ;

/] RANEHEDERK
int windowlID = newWindow( O, 0, 800, 600, " Hello 3DCG ! ");
int labellD = newlmagelLabel( O, 0, 800, 600, graphicsID ) ;

mountComponent( labellD, windowID );

/] ROABETHRRERIETEDLIICTS
setGraphics3DDefaultEventHandler( rendererID, labellD ) ;

/] BRBERIERE
setGraphics3DColor( rendererID, 0, 0, 0, 255) ;

/B ET L =LK L CE &
int axis = newAxisModel( 3.0, 3.0, 3.0) ;

mountModel( axis, rendererID ) ;
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/] =A== 0038

bool mainLoopState = true ;

while( mainLoopState ){
sleep(30); // 30 IYMEFHZLLE
paintGraphics3D( rendererID ) ; // 3DCG %iH
paintComponent(labellD); // GUI DB
paintComponent(windowlD ) ; // GUI OFB#EiE

}

exit(); // W—T&BET2ETOTILEKRT

/] D14V ROERAUCEERICFEUHEINS
void onWindowClose( int id ){
mainLoopState = false ; //IL— 7%t

ZOTOTSLEERFTTEE. T4V RINIEENY, BEVWESICEEZBHETIILIAEEINET,
ZLTCI4V RO ETCERDARSY T = THE B OERLEFT . ZLTANYIVARSY T AITOE,
BRI ETBELET, ISICYIRR— )LD EERRET, RRABDILK /BN ETIELT
REX N
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2L—L7—ODEHH

CITIR A ANEZEHEL NS BHI7L—LT7—2ICDWTCERBBLE Y,
B EXTHEATES.3DCGC FOV/SLHDIL—LT—Y

AIEERI2ZE TH/K>72&LDIC.3DCC DFAYV S LTI RBECL VY S—(HBEITV DY)
DERK. BEEEYT = X—2a> DdDIL—THIE, <0 R BEICH T2 08B0 EBHAQR
REBNBEICRVET , CNSAEOERT2DIEEE THEH, ZDLIRNEBEBETIT>
HLUNBI7L—LT7—2T Graphics3DFramework |WZETHEINTWET,

B 15— EHTHEN

IL—L7—J 5 BFETERARBEE L TUETEDL D A TOVSLTHY  ZEBICEITTEE
HCEFET AL BETIIADIIFAEREINTES T E-AREEIRRIINDLEITTY,

ZFIT EZBIEBEEDTOTS LN TIL—LT—V5HKHAAL LT IEDORBREDNE
LIRS F A BMUTERLET EFMICIE RES ARSI HOBREERL T TDHIC
TWEWREB AT 2E, TL—LT—IHETNEHUHLTERITLTKNET,

IL—LT7—IHEFHTHUHELTNBEEHUCIE. YI1IVJIIGCTELT 5 DAHYET:

- 7A7S AORMIFCHIN BB (RERE P, ILFORBRERE %)

=[11]

void onStart ( int rendererID )

-EEEFRABIEICFCHINSEH (EEEER. 3DCC TlrEEHIYERLRWN)

void onPaint (int rendererlID )

-EEERABIEICFCHINSEY (7= X—2ay COET IV EILIER &% T H)

void onUpdate (int rendererID )
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‘EEYAZIDNEEINEEICHTHINSEK

void onResize (int rendererID )

TS L%ERT THRICTEUHIN SR

void onExit (int rendererID )

518 DT rendererlD 1ICIF. 7L—LT—IH O UVHINZEI. BB THEINMTWS
3DCG LV Z—HEITYIY)D ID AA>TVWET  CNIFETIIVOBRBREICHETY,

BE. LEEDEMEZLTERTIVEEFHYFEAFEIEDLEITZERL. NEBZEERLTE
IV, KLKHB/NY—2ELTIE, onStart B DA TETIILDERPEE 21TV, onUpdate B8%K
DHRTETNEDPLT DEINLTT=A—23 T3, EVWSTBEETY,

onUpdate B#UIZ. BFEICHELYETH, KME 1 HREIC 30 BIFEMTHEINET . Z2hEXE
IC. 2DCG Tld KL FEMA L% onPaint BBEFUHINETH . 3DCC TRHFYFERLEEA,

B 7073546

EEICTIL—LT—0AERLT BESHMETILAEERT 7 —X—3>v® 3DCG 7a45 A
EERLTHFELLY, FOLIITERL, EITLTHTLIEIL,

/] FL—LT—YDeRHIHAH
import graphics3d.Graphics3DFramework ;
import Graphics3D ;

/] BEREEETILD ID X THLEHK

int axis ;
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/] TOTSLDORMITFUHEINBEE
void onStart (int rendererID ) {

/] BEYAXPCERBEDEE (BIEFTEE)
setWindowsSize(800, 600) ;
setBackgroundColor(0, 0, 0, 255) ;

/] EEREEHETILEERLCEE
axis = newAxisModel( 3.0, 3.0, 3.0, ) ;

mountModel ( axis, rendererID ) ;

// BEEFAPI IS BHR BT E IR

void onUpdate (int rendererID ) {

/] EEREEAET LA Z BiEHUICDLEITEERIES
rotModelZ ( axis, 0.03) ;

ZDTOTSLEERTTRE. T4V RINILE LAY, BEEEETILAPOKYET ZA—3 VT
EYVRITET . V1V RO ETERVARS YT = THEBmABEERL AV IARSY T %#THE 48
B ETRBEILET, ISHICVIRKRA—ILOLERIEETHE KR/ MBI E1TIEELTEET,
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FRDEKEECE

TR HRDEKEREICOVWTRVETY,

B RETFIODEE

FTIFKETINZRELTCHELL) HARETIDENREEEICEALTIRET
FITDT. EUHZATIETDLIICERL. ETLTHTLEIL,

LSRN

import graphics3d.Graphics3DFramework ;
import Graphics3D ;

/] TOTSLDRMIEVHEINDEE

void onStart ( int rendererID ) {

/] BEYAXPCERBDORE (BIETTEE
setWindowsSize(800, 600) ;
setBackgroundColor(0, 0, 0, 255) ;

/] BRETINEERLTEE
int sphere = newSphereModel( 2.0, 2.0, 2.0, 12, 8) ;

mountModel( sphere, rendererlD ) ;
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ID7AVSLERITIBE BEAPDIRKDNRTINETIKICIEE LA LRBEIMTWT LK
RBAHBISITHBEINTVNET, ZNIE,. TL—LT—2D Graphics3DFramework 1%, 24T
HBREABRLTEREL TN TWSEHTT,

HUAERDEITNIL BFRICIXND YOS T ICE-EICADIFT T ERICAZEDINGRDEAS
X% O ICLT.AMNYABELTAHELLEY. EOTOT S LD onStart BN (EZTH ALK TY)
AT DEDIC 3 1TEIFEBRELTHTLEIL:

/] TATSLDEMTFCHINBEH

void onStart ( int rendererID ) {

/] BEEDKIRDBEZI% 0 ICT5
setDirectionalLightBrightness( 0.0 );
setAmbientLightBrightness( 0.0 );
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RITIBEDIDICEBIIARYF T ERICH DN —I ¥ SR WEHTT,

W ERDERM

HDIMFEB D THNHAELLEWES., LOIIIELEDKRBEABLTHS, BOTHIERE
AWML TERBTZEICRYET, KIREERT 5ICIE. newLight B%K. newPointLight BE#L.
newAmbientLight B33(?D 3 DDA EFERLE T newlight BB#Z. 22 —TEDAEHN SR
ST ETHIBEEEKLET . newPointLight BEUL FFED m MO BEHIRICIRS T R AtR%E £ K
L&F T . newAmbientLight BI&UIE. FRAICERES ET V2K 2—%KICBOIT7VETVMNER
B HREEKRLET,

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 )
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Bl x.y.z CHRDEFETZHB/MLERY ML, power TIEEAIEELE T BEIL 0.0~
1.0 DEFETIEELF T HEEICEAL T 22 —BDORRETRSTIHS. KK 0.5 FiE A EIE
BTY,

ZORBIEBORREERL. TOFHED ID HRLET,

B SROEE

YRABCE I BICIE. mountlight BA#AFEALET,

void mountLight (int lightID, int rendererlID )

DB lightID IZIE, HIRD ID Z#IFELE T, %< 513 rendererID IZIE. L5 5—D ID %
BELFT . HRIE ERDEZRRDLICRET2EEARETT . TOLIWIFEICIEFIHE—D
Bl BELEEREEELET,

void mountLight ( int lightID, int rendererID, int coordinatelD )

RA DB lightID ICIE, ETRD ID AEELF I, H <518 rendererID ICIE. LV S5—D ID %
BELET., ZREDBIE coordinatelD I, BEAZ2ZR D ID 2 ELET,
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B 707540

TNTIK. EROTOVSLATHBERELTAHELLI UATDLIICER L, EITLTHTKE
TN,

A

import graphics3d.Graphics3DFramework ;
import Graphics3D ;

/] TRTSLDOKRMIFCHINZEH

void onStart ( int rendererID ) {

/] BEYAXPCERBDORE (BIEFTEE
setWindowsSize(800, 600) ;
setBackgroundColor(0, 0, 0, 255) ;

/] BREDNIRDIAZI%E 0 IZT5
setDirectionalLightBrightness( 0.0 );
setAmbientLightBrightness( 0.0 );

// (1.2,1.5,1.0) DAIEICEE 0.5 DAFREEEE
int light = newLight( 1.2, 1.5, 1.0, 0.5) ;
mountLight( light, rendererID ) ;

/] BRI EE 0.5 D7 VEIY NEREEE
int ambientLight = newAmbientLight( 0.0, 0.0, 0.0, 0.5) ;
mountLight( ambientLight, rendererID ) ;

/] BRET I EERKLTERE
int sphere = newSphereModel( 2.0, 2.0, 2.0, 12, 8) ;

mountModel( sphere, rendererlD ) ;
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IOTOTILERTTIE BPAEHKICROINAEKDIRRIINE T RPWOETHERERAL
TN EANIFRETHEINTLWSHRETRSINTWEDICH L. SEIRBESTEN-BEEL
THRTROINTVWET,

BB FDBAB XL, newlight B TER LI RDOEBEICL > THAETEET ., DIBAAD
BA% X%, newAmbientLight B CER L= 7VEI YV M ERDIEE ICK > THARTEET,
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FERDEZFERE

IITIR BPIREE (BE) L HROEEREZRVET,

B EROBRE

HRDBERTET I, setlightColor BA#AFEALET,

void setLightColor (
int lightID,

int red, int green, int blue, int alpha

DB lightlD T REXNRDNRD ID 2IBELET . H<BIHTRH. EROBEBRD &
ELET . BHDIFTENEN 0~255 DEHETIHEELTT . NS DOF AL RCBA R =T R—
FLTWET,
BORWEHTETIVERLSTE. AOBIFOEBHRIN. ETIVOBLNFOER D ETNT
NBSLET, DEYHXDENDIF. ETIDEMDDAHZRSL RN DITEHELESZFTEA,
BAMICIR BVWET L ETVWATRLT L. EROFTRICAYET, LHOLRDETIL PRV
EFTIVEBVWHTRLLTE £FMICREVWEETT,

B KROAIERE

SRDAIBAZE T BICIL, setlightLocation B AMALEY,

void setLightLocation (int lightID, float x, float y, float z )

I x.y.z THIRDFETBAR/MENTMLVEEELTT,
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B KROEERE

FRDIBEAZE T 51U, setLightPower B AFERLET,

void setLightPower (int lightID, float power )

5% power THIRDIEEZIEEL T IEEIE 0.0~1.0 DEHETHEELTT . £4F%2—ED
FRTRLTIZE, KK 0.5 AR DERENEEETTY,

KRN SBERTDHEIR. TDRET—EHYDIBEREZ T TP ENHYES LHL
BEOFLWHRMRLATRAIICEETDEERNA AL TLEW IHRBAEL>TLE
WAL TY ZDEIWIZEICIE. BHRDIEE ZHHREILSII/MEICRETDENBYTT,
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B8 TV

COETIH. BEETILOEBLBHZIELOH. RYIVERAWHBETILOEK. < T)T
IWDRERE . 3RTEBOEREFIKBIETIVT IORBERVET,
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ETFILDEREELE

CCTIETIVOEREERBICDWTIRWET,

H EF)LER

ETINEIF.3 RTOBRERIRTZED
T R)IVEWHIHNR S AFOEETHE
MINTWET  R—N—=IFThDLILE
DE/IFTDELVWDELNEHA,

BIZIEERET LI, B&D EHBREDRIR
ERIETHEIENIEAFOESDLIIC R
RIIEE LKA KEDOUAFR) T THEK
INTWET,

VCSSL Tid. B THBEICRYIVDE
BEERLTETIVICEEDEBELTEET
N EERXNLGHRERIBTIETIVIIELT
BAEINTWET,

INDELIESLKIE, COBEET IV EFMIR>TVEET,

B E5)ILDOERK

-BEETIVDER

BREET IV EENT SICIE new~Model BEEFRALEY ., ~OEAICITREETIVEETD
BN AVET BREETIVICIERABEBRAFELFITN . FETIVOEFRAERICEALT
IRETRUVWEY,

int new~Model ( ~ )

COBEBIIZEETILEERL. ZOETILD ID #RLET,
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-HBEETIDER
BOTERLEZR)ITVOEENSETIVEERTBICIE, newModel B AFERLET ., b,
ATV DOERPEIEICBELTIE, FBDETHRWVET,

int newModel (int polygonID[])

31# polygonID &, EF I AR TZR)ITVESD ID A#EFITIRELE T, COBEIT. ZiF
oz RTVDEEE—DDETIVICEED. ZDETILD ID 2RLET . R)ITVEESEET
WICEEDBH R, FTREIPOEAREA—ELTITASETY,

- AE—EFIVDER
newModel BB TIX. T TICEMLIZET I AEIE—L. FAROHFLWET I EEZEEL T RET
ER

int newModel ( int copyModellD )

5|13 copyModellD IZi&, AE—LIEWETILDETIV ID 2BELE T,

H E5FILOEE

R LIETIVARRE T SICIE. mountModel B AFERALET,

int mountModel ( int modellD, int rendererID )

518 modellD IZIEEEETBETILD ID %, §< 8|3 rendererID IZIEL V45— ID #IBEL
*9,

BB RODIDICEERAIEELCEHRETZ2EELARETT EZRICEALTE. AXEDERET
FNET,
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int mountModel ( int modellD, int rendererID, int coordinatelD )

518 modellD ICISERETHETILD ID %, <5 rendererID IZIZL VY 5—D ID, &ED
3|# coordinatelD ICIZEZEZRD ID #iI8ELET,

2B, VCSSL3.0 LB TIE, BB ICIE addModel BE#AERLTWELA, LHL, add
~EWIBEHBELTUIBIBDIEFARELEBCEVWDEHICEKY, VCSSL3.1 LIETIE, BE#&
% 52D mountModel ICEZ =B DAEMINE LTz, DFY addModel B#E mountModel
BEIE. BN ERZEFITEKE—DEDTY,
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EEEELETETI

CI TR BRR BB DIZEET IIVITDOWTIRWET,

B EEESTI)L — AxisModel

BEEAZEET IV (PFPR)IE.3 RTEEDAE%EIELRTETINTT . 3DCC DESEEETE.
BICCDEEEHTTIVARE T E2ENOIRFLIEEE AL . IEEICEERETILCY,
EIESET LA E KT BICIE. newAxisModel BEaERELET,

int newAxisModel ( float Ix, float ly, float Iz )

SIEUIx Iy Iz I FhEN X B Y B Z B RADORIZHEELE T,

B XEF/)L — SphereModel

HKETFTIV(RT4T7) BEKT BICIE. newSphereModel B#&FERLET,
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int newSphereModel (
float rx, float ry, float rz,

intnl, intn2

BIEUrx.ry rz [T EED X, Y. Z AAFRZEELEF T MBI n1 IKIBEABEOR) TV
B.n2 ICEREARAOR)IVHERELEF T, ETILE2EOR) TUHUE n1Xn2 £YET,

R)IVHEIF MEERRTZ2OIFERTIZRIITIVOHTT . R)ITVEHE LT HFEHE
RO, FIFBIEEATAIICRYET,

B E5{4E5/)L — BoxModel

BAEETIL (RyIR) HERKT BICIE. newBoxModel BA#AFERLEY,

int newBoxModel ( float Ix, float ly, float Iz )

SIEUIx Ny Iz I ENETN X B Y #. Z A RDORIZIBELE S 48, Fib (BED) B RRIC
—HIBLIEEINTT,
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B HEEFT/I — CylinderModel

BAREETIL ()Y —) LR T BICIE. newCylinderModel BE#&FERALET,

int newCylinderModel (
float rx, float ry, float rz,

intnl, intn2

BIE Iy Iz ICIE FN TN X ARFE YHARFE SIZBELIT. A6 EEOH LD
RRIC—HIBLIBEINET,

B Em4ALOEBETI — TubeModel

EERLOABRETIV(Fa—7) HEMTSITIE newTubeModel BE#EFERALET,

int newTubeModel (
float rx, float ry, float rz,

intnt, intn2
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SIEIx Ny Iz ICIE ENEN XA RFE YHARFE SIZBELI T AH. EEOF LD

RRIC—HIDLIEEINET,
FE<BIE N IKEEARORYITVE n2 IEEIAROR) IV HERELFT . ETILE

EOR)ITUEIE n1Xn2 ERYET,

B HEEST/)L — ConeModel

A$#EETIL (O—V) AL T DICIE newConeModel BA#EFRALET,

int newConeModel (
float rx, float ry, float rz,

intnl, intn2

SIEIx Ny Iz ICIE FN TN XEARFE Y HARFE SIZBELIT . A6 EEOH LD

RRIC—HIBLIBEINET,
BB N IKHEEAAORY TV 2 IKEEIARAOR) I VHERELET . ETI/ILE

EOR)ITUEIE nTXn2 ERYET,

B EmALOMEM#ETI — ShadeModel
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EmAaLOA#EETIL(z—R) ZEHRT 3ICIE newShadeModel B FERLET,

int newShadeModel (
float rx, float ry, float rz,

intnl, intn2

SIE Iy Iz ICIE ENEN XA RFE Y HARFE SIZBELIT . AH. EEOF LD

RRIC—HIDLIEEINET,
Ww<BIBE N IKEEAAEORY TV 2 IKEEIARAOR) I VHEZRELET . ETI/ILE

EOR)TUEIE nTXn2 ERYET,

B AH%E5)L — DiskModel

ABRETIL(T14RY) EEKT BICIE,. newDiskModel B AERLET,

int newDiskModel ( float rx, float ry, intn)

BIE Iy IKIZ ZENETN X BARAFE Y @ARFREZEELITI 28, F0 (ED) AERIC

—HIBLIEEINTT,
BB n ITIFRY TV EIRELET . RV I VEEF HEERRT2DIERTEZR) T
DETY RVIT V% EITBIFIEMEDRDOMNI, FIFBEENTHIICBRYFT,
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-ADREE, BEEOBE A

EFIICIE. REEE@DHYE T HIAIEHBET VI ERFICZED_ EDANREEARY,
BEIRAULNMEBEINETA. DFVYEEISRTE RIEEELAVIIIICRAEFI . RAS
£IIZTBICIE. setModelCull( modellD, false, false ) TEEOEBEABAEEMLLET,

B 707546

ENTR, ETHRLBREBREET W 2ERICERALTHELLI AT DLIICER L, ETL
THTEIW,

import graphics3d.Graphics3DFramework ;
import Graphics3D ;

/] TOTSLDRMIEVHEINDEEH

void onStart ( int rendererID ) {

/] BEYAZXPCERBORE (BIEFTEE
setWindowsSize(800, 600) ;
setBackgroundColor(0, 0, 0, 255) ;

/] BEEREEET I AL L CEE
int axis = newAxisModel( 3.0, 3.0, 3.0) ;

mountModel( axis, rendererID ) ;

/] BRETIVEERMLTEE
int sphere = newSphereModel( 0.5, 0.5, 0.5, 10,7 ) ;

mountModel( sphere, rendererlD ) ;

/| BEAFETIVEERLTCEE

int box = newBoxModel( 1.0, 1.0, 1.0) ;
mountModel( box, rendererID ) ;

moveModel( box, 1.25, 0.0, 0.0) ; // FE1T%E
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/] ARETIVEEKLTEE

int cylinder = newCylinderModel( 0.5, 0.5, 1.0, 20, 1) ;
mountModel( cylinder, rendererID ) ;

moveModel( cylinder, 2.5, 0.0, 0.0) ; // F1T#% &)

// EEALOABET I EERLCRE

int tube = newTubeModel( 0.5, 0.5, 1.0, 20, 1) ;
mountModel( tube, rendererID ) ;

moveModel( tube, 0.0, 1.25, 0.0) ; // FE1T# 5

/] BY¥EETILEEKLTEE

int cone = newConeModel( 0.5, 0.5, 1.0, 20, 1) ;
mountModel( cone, rendererID ) ;

moveModel( cone, 1.25, 1.25,0.0): // FE1T%E

/] EEALOMA#ETILEERL CERE

int shade = newShadeModel( 0.5, 0.5, 1.0, 20, 1) ;
mountModel( shade, rendererID ) ;

moveModel( shade, 2.5, 1.25,0.0) ; // FEiT% &

/] ABREFINEERLTCEE

int disk = newDiskModel( 0.5, 0.5, 20) ;
mountModel( disk, rendererID ) ;
moveModel( disk, 0.0, 2.5,0.0) ; // FE1T# &
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IDTATVSLERITTEE BVWERIRABBREET LARTIINET,

AEORAIEEERROC EETRFEINIEA BEITZICETHBEETIILEREIC
setModelCull( tube, false, false ) ; &BEEL. EEDHEBE A ABAMEL TLEIW, E@ARL
DOEHEETIVREITDOVWTERKRTT,
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R)IVDEREERE

TRV IVDEREBRBEICDOWTIRWET,

B R)IER

ATV &R 3 RITOBNEERE AR
THEDT. 3 RITMREEBR T DREMHL
BEARBERERDEDTT, — IS ETILIZE
DORYITVICE>TEHRINTSY  FFICHE %
BOETITIIRKEDR) IV AFERLET,

BRER)IVIERBTEZABEVWIEKT
HBEDHD BEERERTORYIVIE=ZATP
MAFRKREICREINET., LAL VCSSL
Graphics3D Tl ULEBKREIRRL, [RIML
DEETHEHRINEEEAEZRIDEETA
TRYIVERVET K-> T=ABPEARIE
£55A. BRIR MATXEPER A EDHEE
BEAXBERERYIVERVET,

B RUITVDER

R IV LT 5ICIE new~Polygon B#EFERLET, ~DE2ICITR) TV OERICE
BOEMHPAVET R ITVIERARBEIEELZTH. KRYIT VO BRI ERICEL
TIERETHRWET,

int new~Polygon ( ~ )

COBEBIIRYITVEER L. ZDOETILD ID ZRLET,
BB R)VITVDEEIE. newModel BE#ERAWTETIVLICEEDDENARETT,
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int newModel (int polygonID[])

31 # polygonID IZI&, EF I AR TZR)ITVESD ID A#EFITIRELE T, COBEEIT. ZiF
Wo/zRTVDEEE—DDETIVICEED. ZDETILD ID 2RLET . R)ITVEESEET
NCFEEDBF RIE, FTHRECREREE—FELTITABETY,

B R)IJVORE

ERLER)IVEETIVICEED T, BIERE T 5ICIE mountPolygon BA#AFEALET,

int mountPolygon ( int polygonlD, int rendererID )

51 polygonID ICIFEEE T 2R T D ID %, £<51# rendererID IZIZL V4 Z5—D ID %15
Ebi’a_o

BB RDIDICEREREZIBELTRETIELARETY BERICALTUI. AXEDERFET
HWET,

int mountPolygon ( int polygonlD, int rendererID, int coordinatelD )

5181 polygonID ICIZEEE T 2RIV D ID %, #< 518 rendererID ICIEL V¥ 5—D ID, &%
MD3|# coordinatelD IZITFEZZRD ID #38ELE T,

723, VCSSL3.0 LIBT DA Tid, BoEIC I addPolygon BIEAFEA L TWE L7z, LHL, add
~EWHEHBZELTIBIHDIEFIRELZBCEVWIERHICEY, VCSSL3.1 LUETIE B4
% FE @ mountPolygon ICEZX7-EDHNEBMINFELA, DFY addPolygon FA# &
mountPolygon BE#d. BN R BZIFITLLA—DEDTY,
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&Zf@ER)ITY

CI TR BRRBRFEFRDORY TV =R WET,

B =/RYIT> — PointPolygon

SR IVIE mERRITSODR) TV T ARIF/NIRRERRTDDIFEIEDT
T IKEREILRR) TV TRATEEVNEVWAETEIT , ZOGELARIECAQYET
D HEEEREKIEICERT2ENATRETT,

PR TV EERT BICIE. newPointPolygon BA# A ERALEY,

int newPointPolygon (
float x, float y, float z,

float size

B518( x,y,z ) THODUEZ, #<BI# size THEEIBELITT.

B #KRJVT> — LinePolygon

BRIV BRERIRTZAHOORIITVTT, 1 EVEILOHWROIEL. EEREDHD
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AWMREERAET,
R TV AEERTBICIE, newlinePolygon BA#AEALET,

int newLinePolygon (
float x1, float y1, float z1,
float x2, float y2, float z2

float DE|IHEEBMLTAIZIEETDELHRET, TDGEIOELRDHERWRICIRVET,

B =AWKRYITY — TrianglePolygon

V

EAMR)IVIE BN =AFERRYT 2HODR) TV TT,
=ZAFRIITUEERTBICIE newTrianglePolygon B8R LE T,

int newTrianglePolygon (
float x1, float y1, float z1,
float x2, float y2, float z2,
float x3, float y3, float z3

5I#( x1,y1, 21 )TIHR 1 DALEZ. ( x2,y2, 22 )TIHR 2 Di[EZ%. ( x3,y3,23 )TIH
RI3DAEZEELEY.

ZARRIITVINZ BROAINEFELTI.ERL 2. 3PVRFEFEAEVICRZSZHFEISRS
EENDARAERYIT HIDOEVWAZTHE AR 2. 3DEEARANERI 20T EED
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I KREDAANIMNLERYTT,
ZARR) IV RADNSRIIGEDHBEIN. BANSRTERICEEELRVELIICR
AET,

B mUAFRYTY — QuadranglePolygon

MAERR) TG BB ERIRT2OOR)ITVTT,
MAFR) I EERNKT 5ICIE newQuadranglePolygon B# = RLET,

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 )TIEA 1 DAIEE., ( x2,y2, z2 ) TIER 2 D&%, ( x3,y3, z3 ) TIA
=3 DALE%, ( x4, y4, 24 ) TCIHRADMEBEIEELET,

MAFRR)IVIIE. BEROAEIAFEELET . JERT.2.3.4 MREFFTEIVICRZAZAALNS
R2E. ENHREERVET ROEVAETEE BRI 2.3.4 OEIEARANARVELOITE
EOREAN . RADHRNRIMLERYET,

MARRYIVIE. RAIGSRLIBEOAEEIN, EANSRTERICEFEELRVELIICR
AFY,

B E{&R)IT> — ImagePolygon

BEGR IV B I7MIILDOREIR. DL VY S—CORBBERERLE . TS T1VIAT—4
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DRBERTIB/HORY TV TY BRI TV TRRINDERIE, WHHETIZFr—v
YEV I TIRE BICEEOARZBAWVWTWSERELTRDNIET,
T5749 9 AR) T EERT BICIE newlmagePolygon B AFERALEY,

int newlmagePolygon (
float x, float y, float z,
float Ix, float ly,
int graphicsID,

BI#( x, v, z ) CRAAMABE%. H<BIH Ix.ly TRRIIBOAEII(IBEBI) %, HEDBIHK
graphicsID TEIRD IS 74y I RT—HD ID #I8ELET,

EROMEIE. EROETA( X, y, 2 )IT—HTELIICKRRINTT A LTIHEWEILTS
FREIVE L BEROREII(BEREI) X BELEDOEV BV EPRAY MITIFEL 3RTT
ZEREICHITHEREMTHRDNET,

-F7EYMNRE

ERR) TV BROETHABEMBIC—BT2LICHEBEINE T, LA L. ChEERH
=BT BEILEWGEREEHYFT T ETDIIRHFHRIIF. AT EYIREEITVET 2
TEYRREEIE TFRAMNR) T UPEGR T2 HERICE TEAARICTOIRETY,

F 7ty R EATTIICIE, setPolygonOffset B AFRALET,

int setPolygonOffset (
int polygonID,
float dx, float dy,

RAIDBIMTHRERNROR)ITY ID %, #i<BI#¥ dx TEHRANDFT7EyhE%. dy TEARA
NDATEYIEBEHRELIT . 95 BEBICEA L TEEARANT7EY N EINETS A 7
7ty hEIR BELEOEI I HTIIE 3 RTERBICHITHEREMTHRDNET,
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B 5FFXMRYTY — TextPolygon

FEANRY IV XFNERRTZ72HODRYTVTET, TFRAMNR) IV TRBINDIXFE
HF WhBIAXFTIIEC BICEEADCABEZAWVWTVWSXFELTRDNET . ETILO
BICOAY MR EERADDICERLET,

THFANRYTVEER T SICIE newTextPolygon BE#AFALE Y,

int newTextPolygon (
float x, float y, float z,
float size,

string text,

Bl ( x,y,z ) CRRMAER. <8I size TXEDKARIX(FX) &, REDS|H text TXFE%
BELE T text DRBADNE—DXFTRLXFIDZE . BELICEXFINRRINE
ER

XFEDAME L. text ITIBELERVWDOXEZDETH( X, y, z NIT—BITBLIIIRTINET,
T XFOREI(EX) IZ. BELOEIRIVECRAY MITIZHEL 3 RITZEREICH T DR
BATHRDODNET,

- IV NDIBTE

FEZANRYT VD74V "EHEET I, setPolygonFont B AMALET, 72720, ED&
DR TAVIMMERATESHE RBIERFLET O TITEFRBCLEIL,

int setPolygonFont ( int polygonID, string fontName )

D3I polygonID TERENRDRYITVD ID %, #=<B|# fontName TI4V MEAEIEEL
x9,
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A T7EYNERE

TFAMRYIVIE XFZOETHIBEMEIC—BT2LIICHBINET, LH L. IhERID
IK—HT2LICLEWBEREEHYET  ZDLOIRGEIE. T TRV NEEEZITTWET . 47
TYMERESIE. TEFRAMNR) IR TS 7490 AR TV % BERBICETAEAABRICTSTRE
T,

F 7ty RREAEITIICIE, setPolygonOffset B AFRALET,

int setPolygonOffset (
int polygonlD,
float dx, float dy,

RADFIHTHRENROR)ITV ID %, <518 dx TEARNDA 7y 8% HEDEIHT
EBRANDFTEYIEEEELEY . ToE mBRICEE L TERABENT 7€y ENET,

BRE AT7EYNER BEHLOEI IR RA Y MITIFEL 3 RITERBICH T HEEBEEAL
THROLNIT,

B 7075460

ZNTIER. INE TR BRI TV (IS5 T740 0 RETHFANR) 2 EERICERALTH
FLED AT DEIICERL, RITLTH TS,

import graphics3d.Graphics3DFramework ;
import Graphics3D ;

/] OS5 LDRMTIFUHINZEE
void onStart (int rendererID ) {

/] BEYAZIPERBDRE (BIEATEE)
setWindowsSize(800, 600) ;
setBackgroundColor(0, O, O, 255) ;

235



/] mR)IVEEKLTEE
int point = newPointPolygon( 0.0,0.0,0.0, 0.3) ;
mountPolygon( point, rendererID ) ;

/] BRIV EEKRLTERE
int line = newLinePolygon( 0.0,0.0,0.0, 2.0,2.0,0.0) ;

mountPolygon( line, rendererID ) ;

/] ZAFRI)IVEERLTEE
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# &)

/] MAERR) TV =LKL 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#%&)
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DTV S LERITIRDE BVERIFRLARR)IVARRIINET,
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M FDBE

ZZTIRETILVRR) IV OBEERNET,

B E5I/ILORE

FoA—=2av R ET ETIVEBRNICREIIERITDHBICIE. BOETRIEFEREERL
FY. LWL —ERIBEIE DL IFEVTIHRICIEK, ZZTHRD moveModel B THEICIT
SENTEET,

EFILDOBE%EITIICIE moveModel BBEAFERLET,

void moveModel (
int modellD,
float dx, float dy, float dz

D3I modellD Tt BETNRDETILD ID 2HELE T, #< B dx. dy. dz Ti&. Fh
TN X Y. Z AEOFTHRENERAEELE T,

B RYITVORE

RYTYDOBEAETTIICIE, movePolygon B AMALEY,

void movePolygon (
int polygonID,
float dx, float dy, float dz

RADBIE polygonID TIE BREXMRDR)ITVD ID #IEELFE T, Hi<BIE dx. dy. dz Tl
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ENETNX Y. Z AROB R EHEELEY,

B 707540

EBRISKRETIVEREL. Z $ARABEIETHELL) ATOLIICERL, ETLTHT
SIETW,

import graphics3d.Graphics3DFramework ;
import Graphics3D ;

/] 7TOTSLDRMIEVHEINDEEH

void onStart ( int rendererID ) {

// BEYAZACERBORE (BIEATEE
setWindowsSize(800, 600) ;
setBackgroundColor(0, 0, 0, 255) ;

/] EEAREET IV EEK L TEIE
int axis = newAxisModel( 3.0, 3.0, 3.0 ) ;

mountModel( axis, rendererID ) ;

/] BRETIVEERLTCEE
int sphere = newSphereModel( 1.0, 1.0, 1.0, 10, 7)) ;

mountModel( sphere, rendererID ) ;

/] Z A AICFEED
moveModel( sphere, 0.0, 0.0, 2.0) ;
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ZDTOVSLEERITTRE EVEERICHWKIRRINE T, AWEKIZ. Z #AMAEIC 2 27
BINTWET,

T A= a3V TRBIIEZWGEREF LLTFDELDIIC onUpdate BAHATH LT DRBEIS
t#F 9, onUpdate BEEIL, TL—LT—0H05 1 BREICH+TEREE. BB THEUCHEINET,

import graphics3d.Graphics3DFramework ;
import Graphics3D ;

/] ETILD ID ZIEZTHLLEH

int axis, sphere ;

/] RS LDORDICFUHEINBEE

void onStart (int rendererID ) {

// BIEYAZPERBDORE (BIEATEE
setWindowsSize(800, 600) ;
setBackgroundColor(0, O, O, 255) ;
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/] EEEETILEER L CEB
axis = newAxisModel( 3.0, 3.0, 3.0) ;

mountModel( axis, rendererID ) ;

/] BRETINEERLTERE
sphere = newSphereModel( 1.0, 1.0, 1.0, 10, 7 ) ;
mountModel( sphere, rendererID ) ;

// BEEHFRARIEIC, BEHE+TOTUHIN2EHR

void onUpdate (int renderer) {

/] XEARICD LT DR ED
moveModel( sphere, 0.02, 0.0, 0.0 );

ZDTOVSLERERITTEE AWK XEARIC, 7= A—2aviIich oK YEEIWTWEET,

241



M D [EER

ZZTlE RO OER AR E T,

B £5/)L0MOEs

T A= avRET ET N EEMICEEIEHEIT 2B EICE. ROETROEZERZFEAL
FT. LML —ERTEERIEZEITEVIFERICIE. ZITHRD rotModel & DR TR &
ICITOENTEET,

ETRERECIFERY, OERICITEBOEHIFELE T, BRICH U TELWDIFTLES
W

- EEfREE Y DOl

EEfZER F HL) DEER AT I, rotModel X, rotModelY. rotModelZ, BA#AFERLE Y,

void rotModelX ( int modellD, float angle )
void rotModelY (int modellD, float angle )
void rotModelZ ( int modellD, float angle )

3DDEBAHYETH . ThETN X Y. Z FEADEEERVET & D2 modellD T,
BREFRDETILOD ID ZEELEY MBI angle TR EAZDYDEEAEEIEELEY,
ElERAEI EEHMOMIICAR S EEDIASEEELEY . Fh AEDOBMICRTITY
(i) =EALEY,
EBAEARY ML EDY DEEE

ClEcE A EEDABEANRTMNLET BT, rotModel BEEAFALET.

242



void rotModel (
int modellD,
float angle,

float vx, float vy, float vz

HAD3BI# modellD T RERRDETILD ID 2IELFT . #=<31# angle Tid.
HYDEERAEEIEELE T KYDBIE vx. vy, vz Tld. EEREHDRIMNLR A AR ELE T,

ClEnAE I BRHORIICAERVEEDIAEILZEELET . T ABRDBEMIIETITY
() =HALET,

-ERDREREAMERFONRIMLEDYDEER

Ol¥cEn%, FREDORREAAEFONIMNLETBICIE, rotModel BEEDB|I 8 EE> L TER
LEY,

void rotModel (
int modellD,
float angle,
float vx, float vy, float vz,
float px, float py, float pz

RAIDE|E modellD TIX FRETRDETILD ID #IELE T, RDB|E angle Tl #hZE
HYDEEGEAEAIEELF T H<BIE vx vy. vz Tld. BEREHO ABKR D I ELE T, EY D3I
# px. py. pz Tl EEREDRm KD =B ELE T,

CErEEIE. BESHOMIICARVEEDDIAIEEELET  FL ABEDOBEMICIIZIITY
(&) ZfERALETY,
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B RYIT>oOoEx

RYTVOMEEL, BTV ERAKRICHRLALBE N AEINTVWET,

- BRI E DY O[ElE:

EEAZESF H Y DEIERAE 1T I, rotPolygonX, rotPolygonY, rotPolygonZ, B EE L&
ERS

void rotPolygonX ( int polygonlD, float angle)
void rotPolygonY (int poygonlID, float angle )
void rotPolygonZ (int polygonlID, float angle )

SODEHAHYFITN. ZThETN X Y. Z ARADEEERWE T, D3I polygonID TlE.
RENKOR)ITVOD ID %2HEELE Y, M58 angle T I HLYDOERARZIBEELTT,

OErAE L. EEORIICARVEEDIAIEEELET  Fo. AEOBAMIIESITY
() =HALET,

-ERAERIMVEDY DOl

Bl EEEDABANIMNLET B, rotPolygon BAEAFEALET,

void rotPolygon (
int polygonID,
float angle,

float vx, float vy, float vz

HEADBI# polygonID Tl RERRDRIITVD ID #IEELFET . <318 angle T, &
FHYDEEAEEIEELE T &Y DI vx. vy, vz Tl BIEREHD RNV D EIEELE T,

OErEEIE. EESHOMIICARVEEDDIAIEEELET  FL ABEDOBEMICIIZITY
() =EmALET,
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-ERORR[REAAEF IV MLEDY DOlER

Okl A, EERDRERREABERFONINLET ITIE, rotPolygon BAEIDEIEAE> L TE
ALEY.

void rotPolygon (
int polygonlD,
float angle,
float vx, float vy, float vz,

float px, float py, float pz

HADBIE polygonID T SRERRDRYITVD ID 2HELF T RDBIE angle Tl
EEDY DOERAEAEIEELE T H<BI 8 vx. vy, vz Tl&. BEsERDO A ARSI ELE T &Y
DB|# px. py. pz Tl&. BEEHDRE =KD =IBELET,

ClEnAE I BRHORIICERVEEDIAELZEELET . T ABDBEMIIETITY
() =HALET,

B SYU7Y [rad] &lE

AEDEEIF. FVTVEWIBEAEFERLEY . CNEEICETZRODFTEZRAINGE
fIT. 180 EA'G&IE w (HAR) VTV EMRDBEIMBMTT, DEY 0 ERS T /25VT Y,
ASEROLT /4 SVTVERYET,

726, HEEDEIE Math 147 ZIC P EWSERIOD float BEHELTHAEINTVETY,

/2 [rad]

% [rad) \ 0 [rad]

2 |rad)

245



B 707546

ERICHEETNZREL. Z#MIDYICASE = n/4 5V T VOEIETHELLILUTD
LRI L, RITLTH TSI,

import graphics3d.Graphics3DFramework ;
import Graphics3D ;
import Math; // FHEZE (Pl) D{E%FED 7=

/] 7TOTSLDRMIEVHEINDEEH

void onStart ( int rendererID ) {

// BEYAZXCERBORE (BIEATEE
setWindowsSize(800, 600) ;
setBackgroundColor(0, 0, 0, 255) ;

/] EEAREET IV EEK L TEIE
int axis = newAxisModel( 3.0, 3.0, 3.0 ) ;

mountModel( axis, rendererID ) ;

/| FERETIEERLCRE
int box = newBoxModel( 2.0, 2.0, 2.0) ;

mountModel( box, rendererID ) ;

/] Z#FEDHYIC 45 E[OlEx
rotModelZ( box, P1/4.0);
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1

ZDTOVSLEERITTEHE EVERICHWVENRRINE T 5813, Z #h%OlExime LT 45 &
= /4 STOTVEFOEEINTWET,

T A—=2aVTOERIEZWEEREK LLTFDEIIC onUpdate AN TAH LT DEERX
t#F 9. onUpdate FHIL. TL—LT7—0H5 1 WEICH+HORE. BB CTHRUHEINET,

import graphics3d.Graphics3DFramework ;
import Graphics3D ;
import Math; // HREZE (Pl) D{E%FE 7=

/] EFILD D 3L TELEH

int axis, box ;

/] 7O S LDRMIFEUNHEINDEE

void onStart (int rendererID ) {

/] BIEYAXPCERBORE (BIETEE
setWindowsSize (800, 600) ;
setBackgroundColor(0, 0, 0, 255) ;
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/] EEAEEET L ALK L CEEB
axis = newAxisModel( 3.0, 3.0, 3.0) ;

mountModel( axis, rendererID ) ;

/] FEEEFIEERLCEE
box = newBoxModel( 2.0, 2.0, 2.0) ;

mountModel( box, rendererID ) ;

// BEEHFRARIEIC, BT OTUHINZEHR

void onUpdate (int renderer) {

/] ZEFEHLYICH LT DEER
rotModelZ( box, 0.02);

ZDTOYSLAEEITTEE BWEN T A—2a v, oKWY ELE LEEITET,
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ILEDHEK EMEN

ZZTIE.EFIRRY TV DK EENERVNET,

B EFI/ILOIEREREN

EFIVDILKREMENAEITIICIE, scaleModel BEEAFERLET,

void scaleModel (
int modellD,

float sx, float sy, float sz

HADBIE modellD TIE FRERRDETILD ID 2HELE T, #<BIE sx.sy. sz Tk, Fh
TNXY.ZARADRT—) VT ERERELETERE 1.0 LYKEKTEEILKI /NIKTS
EMBMIRYFET EBREEZKABVWARICIE 1.0 #i8ELET,

B RUITVDHEKEREN

RYITVDIEKRERENEITIICIL, scalePolygon B#AEMRLET,

void scalePolygon (
int polygonID,

float sx, float sy, float sz

D3I polygonID TIE BREXMRDR)ITVD ID ZIELFT T, #:<BI1# sx. sy. sz TI&. Z
NETNXY.ZARDORT—) Vv TERAEIBELE T EEXE 1.0 JYKEITEREILKIC, NIKT
BEMBMIRYVET EREAEZ/KBWVWARICIE 1.0 ZBELZEY,

249



B 707540

ERRIKET IV ZBEL. Z A EAN 2 FISBISMELTHILLD AT DLIICERR L., 1T
LTHTLIESEL,

import graphics3d.Graphics3DFramework ;
import Graphics3D ;

/] 7TOTSLDRMIEVHEINDEEH

void onStart ( int rendererID ) {

// BEYAZXCERBORE (BIEATEE
setWindowsSize(800, 600) ;
setBackgroundColor(0, 0, 0, 255) ;

/] EEAREET IV EEK L TEIE
int axis = newAxisModel( 3.0, 3.0, 3.0 ) ;

mountModel( axis, rendererID ) ;

/] BRETIVEERLTCEE
int sphere = newSphereModel( 1.0, 1.0, 1.0, 10, 7)) ;

mountModel( sphere, rendererID ) ;

/] Z EAAEIC 2 fEBIEMIET
scaleModel( sphere, 1.0, 1.0, 2.0 );
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ZDTOVSLERITTRE EVEERICHWKIRRINET, AWK, Z #iAMAEIC 2 {£5]X
HIEINhTWET,
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IR D R EE

CZTIRETIVPR) IV DREGERWVE T IADREGICIT. ADOAIAERCTREIES
[NN—2ARER ) & R ESERUICREEIE B IS5 —REI DN EFEFELET,

B EF/ILDY)IN—RARER

EFIOEICIK. BEROASIANEFELIT . AERAHISRIBGEOHEEIN. EANSE
THAHFEELARVWEIICRAF T EBEETILTIE BEIIMIDKREE A>TH Y, fE>THA
MoIFFAERAFEA,

LD BIA S — LEHEREICBWT, REKEERR T 2L D56, MY RIVIRDBER % ERK
TEHIIRIBERE  ETFNORAIEREICLAWVEAN LIELIEDYE T, DL RIGEITIL,
JN—ARELAEITOETC. ETIDEREREGIEEZENTEEY,

EFILDYN—RREREITIICIEL, reverseModel BEAFERLET,

void reverseModel (int modellD )

513 modellD Tl ERERRDETILD ID #IBELET,

B R)TVDY/S—AREE

RYITVICE ZARRIITVEMARR) T VICRERIFELEFT. IhSR)IVICHLT
JIN—2RERAETTHICIE, reversePolygon B AEALEY,

void reversePolygon (int polygonID)

5181 polygonID Tl BREXRDR)IVD ID AI8ELZE T,
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B E5FI/IDIS—KEx

ETIAE X EREDFEAN, SEMUICREEIE VW EWSEBAICIE. 35— REAITVWET,
EFIDIS—XEATIICIE. mirrorModel BEEAFERLET,

void mirrorModel (
int modellD,

bool x, bool y, bool z

D3I modellD TIE. BENRDETILD ID ZIEELF T, <31 x.y. z T, FhZh
X Y. ZFADIZ—REDEB/AEELET,

B RVIVDIS—KER

EFIVERBK RYITYDIZ—RE%EITIICIE, mirrorPolygon B#U=FRLET,

void mirrorPolygon (
int polygonID,

bool x, bool y, bool z

FHDBIH polygonID TIk BEMKORITV D ID AHEELET MBI x y. 2 TE. Th

TAXY.Z FADIS—RENHERAIEELET,

B I5—RETH. BORRERELTLIED
IT-REETIBICECERLTERABYES . T, I5—REETIE FFICEORE

REREBELTLEIEVWIRTT Mo TCLETILRRY)IVICH LTI S —REE —EITOEIC.
reverseModel EA#1*° reversePolygon BSERERFICMUE L T HDEREZELIL TR I2RE
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NHYET,

ZDEHICHRZEBHIG. B OYARERRET S REFTEVICAZEICHELTWET . @D
BROMEIF.R)IVEENTIIERNRESTEVICESNZEICREHEINTVETN . 2O
MEEIT—RETHENELET KO TCIBLAIARICERATWEZR)IVAIS—REETS
EAZHRIARICAEO>TLEINDTT,

B 7075 L6

ERICHBATETIVAREL.Z ARIKIS—REIETHELLD, —BIDOIS—RETIEED
ERINMWETELO. FAEIC)NN—AREGEETVWET UTOLIICE R L. 2T L THTLES
(AW

import graphics3d.Graphics3DFramework ;
import Graphics3D ;

/] TATSLDRMTFCHINBEH

void onStart (int rendererID ) {

/] BEYAZXPCERBORE (A& TTEE
setWindowsSize(800, 600) ;
setBackgroundColor(0, O, O, 255) ;

/] EERZERET L =LKL CEE
int axis = newAxisModel( 3.0, 3.0, 3.0) ;

mountModel( axis, rendererID ) ;
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// BEETI ZEKLTCERE
int cylinder1 = newCylinderModel( 1.0, 1.0, 2.0, 20, 1) ;
setModelColor( cylinder1, 255, 0, 0, 255); // HREBIZFRE

mountModel( cylinder1, rendererID ) ;

// ABETIL 2 #4EK L TERE

int cylinder2 = newCylinderModel( 1.0, 1.0, 2.0, 20, 1) ;
setModelColor( cylinder2, 0, 0, 255, 255); // BBIERTE
mountModel( cylinder2, rendererID ) ;

/] ETIV 2% ZEAMICIS—RER
mirrorModel( cylinder2, false, false, true );
reverseModel( cylinder2 ); // BRDREEMIE

IDTOVSLERTTHE BVERICFEEEBOABIRRIINI T FEOARFIIR. 54D
EHRBOMBEEZ Z HARICKRELLMIREL>TVET,
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M FEDEERTE

ZITIR RO BEREAIRVET,

B E5IIOBEE

EFIVDOBRELZETSICIE, setModelColor B AFERLE T,

void setModelColor (
int modellD,

int red, int green, int blue, int alpha

2YDB|E modellD Tl SBENRDETILD ID ZIEELE T Ki<BIHTIX. ETILDBKD
ERELEFT. BEROITTNTN0~255 DEETIRELE T BHRD DF K IE. RGBA KR %=1
’—.R_ hl/f\l\ij-o

B R)ITVOBEE

RYTVOBEZEET B, setPolygonColor BE#AFRALET,

void setPolygonColor (
int polygonID,

int red, int green, int blue, int alpha

EHD5|# polygonID TIE FRERRDRYITV D ID AIFELE T MBI TIE. RUITV DB
RAEEELET, B IFTTNETN 0~255 DEFETIEELFE T, BN D DRI RGBATLR
%-U-’-.R_ |\ L/T\I\ij_o

256



B RGBA FEa&i

RGBA R &lE, BDZRETH ST (Red). #% (Green) . T (Blue) DEK DT, 7L T 7B
(Alpha) ZMALHA T 7L I7EIZBOERAEZRIHIET.0 TREZRICAY &KIC
THERFERICRYET,

TNETNOERDHIODEDEMIZ INEREICL>TITONET  INIZDEREDLEE
ALCRBBAXTHY. MGOBRDEEALE (BERE) TIREVWEICTERCEIVAlELT,
(75, #%. F) =( 255, 255, 255 )I&, R TIFA<BICAYET, £/, ( 255, 255, 0 )IFEEIC, (0,
255, 255 )IFK IS, ( 255, 0, 255 ) IETEVZITRYVETS,

B 707540

ERIGKET N ZEREL. FRICEELTHELLD UTOLIICER L, ETLTHTLES
(A

import graphics3d.Graphics3DFramework ;
import Graphics3D ;

/] TRISLOEMIFCHINZEH

void onStart (int rendererID ) {
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// BIEYAZXCERBORE (BIEATEE
setWindowsSize(800, 600) ;
setBackgroundColor(0, 0, 0, 255) ;

/] BRETINEERLTERE
int sphere = newSphereModel( 1.0, 1.0, 1.0, 10, 7)) ;

mountModel( sphere, rendererID ) ;

/] METIWEEF®BIRE
setModelColor( sphere, 0, 0, 255, 255);

ZOTOVSLEETTEE. EVERICBEV I HEINET,
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I EDFIIRERTE

CITIE BEETILPR) IV DOFREEEIRVET HIREREICLY, T TICERLIZET IV
PRUIVOFEREEETEIENTEET  CDREIL. T A= avRE MEEFHNICERE
BWGEEREIITVWET,

B EEXTTFILOFIREE

BEETIVOFIRELZET BICIE. setModelSize BAEAEFERALET,

void setModelSize (
int modellD,
float I1, float 12, . ..

=ADE|# modellD TIE. SRETRDETILD ID #I8ELE T #m<BIEIT, 12, ... TIE.EF
IWOFREFETIDRIZIEELETLAIEI, 12, ... ORBIIBEETIVOREICL->TE
RY, FDEEETILEERT S new~Model B DEDERBRDEL - BKE=HFEET . HIAIL
MHEET IV (CylinderModel) 725, 1112 TEEEI®D XY AE¥E%.13 THIZIBELET,
BHEETILDOHEFEETRE

setModelSize B ZEETIINEROREAMTI  RVIVEENSERLIZMBET IVIC
WL TIIFERTEEzE A,

BRIV OMR TERER) RE

RYTYDIE R EZEEZE T I, setPolygonVertex B FRLET,
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void setPolygonVertex (
int polygonlD,
float x1, float y1, float z1,
float x2, float y2, float z2,

DB polygonID Tl SRERRDRYITVD ID #IEELT T #:<31# 1, y1, ... TiE,
RUITVOIERMBEEELTTBIE xT, y1, ... ODEKIERYITVOEEICL>TEARY, ZD
RYIVEERMT 5 new~Polygon BEEDBIEICH T2, BEEEIEEER 2 EREKROELR - BEk%
B5EY,

B ZIE =AY T (PointModel) 75 3 DT, ( x1, y1, z1 ) THOMIEAIBELIFERY IV
(LinePoligon) 256 DT, ( x1,y1,z1 )&( x2,y2, 22 ) TROBEEREMBEIEELET,
BERRICEAFR)T GRS 9 D MARRIIT VA5 12 EOEFEEZEELTT,

B 7075 L6

ERICREF L AREL. BRICH-TER I TAHELL UTOLICRR L. £TLTH
LIS,

import graphics3d.Graphics3DFramework ;
import Graphics3D ;
import Math ; // sin & &> 7o

/] ETILDIQ ERITHERK
int axis, sphere;

/] BZRDAIVS (BEmE BRI EAL)
intt=0;

/] OS5 LDRMTIFUHINZEE
void onStart (int rendererID ) {
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// BIEYAZXCERBORE (BIEATEE
setWindowsSize(800, 600) ;
setBackgroundColor(0, 0, 0, 255) ;

/] EEEETILEER L CEB
axis = newAxisModel( 3.0, 3.0, 3.0) ;

mountModel( axis, rendererID ) ;

/] BRETIEERLTERE
sphere = newSphereModel( 2.0, 2.0, 2.0, 10, 8) ;

mountModel( sphere, rendererID ) ;

// BEEFAHIEIC. BT EMFCEINSEEH
void onUpdate (int rendererID) {

/] RETIVEEHL.KRAYYS%ME
setModelSize( sphere, 1.0+sin( 0.1*t), 2.0, 2.0) ;
t++;

ZDTOVSLERITTHE RVERICBVWENMEEIN, 7= A—Yav TENYRSATEY
ZHRUIBLET,
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ITEDT1IVERTE

CCTIH BEETILCRY)I VDIV EREERWVET T4V EREICKY . R)TVERY DR
IFILRERBOAEHBETEIENTREICRYVET . CNEZFBALT. ETILDOT74Y—TL— L
BREEITIEELEEETY,

B 71LEE

TAVEREEE IR EER T DR TV BT 2RI R) TVIEFIEOPEEY DRTNE
INDFRETT,

TAIVERE L EERETIE AR >THBY AR TEERDES TERINTWA LD ICHE
INFT . INEEMITIECT ULEMROEETERINTVWSLICHBINDLSICAYE
T (WhB7Mv—T7L—LkE),

B EXI/IDI71IVEEE

EFILDTAIVEREEITIICIE, setModelFill B AFERLET,

void setModelFill (int modellD, bool fill )

SHDB|E modellD TIX . SBRETRDETILD ID AIEELE T, #<BIEK fill Tld. ETI/IL51E
BITBETDOR)IVICT L, EERICERYDINTHEIDNEIEELET,

B RYIVDI1IVEE

RYTVDT1IVEREEITIICIE, setPolygonFill B AFERALE Y.

void setPolygonFill (int polygonID, bool fill )
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HAD3BI# polygonID TlE BRE[RDR)ITVD ID #IEELE T, FH<BIE fill Tk, RYTY

ERERFICEY DRI HEIDEEELITT,

B 707540

EERICKETIVARBL, 7R EEAEMILT. 71— —LHEEZT>TAHAELELEI UL
TODEIITER L, RITLTHTLEI,

import graphics3d.Graphics3DFramework ;
import Graphics3D ;

/] TOTSLDRMIEVHEINDEEH

void onStart ( int rendererID ) {

// BEYAZACERBORE (BIEATEE
setWindowsSize(800, 600) ;
setBackgroundColor(0, 0, 0, 255) ;

/] BEEREEAET ALK LCEE
int axis = newAxisModel( 3.0, 3.0, 3.0) ;

mountModel( axis, rendererID ) ;

/] BRET I EEKLTERE
int sphere = newSphereModel( 2.0, 2.0, 2.0, 10, 8) ;

mountModel( sphere, rendererID ) ;

/] BRETILDI1IVEEE ZBANIC
setModelFill( sphere, false );
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DTV S LERERITTEE EVERICAVKDN VM Vv—DJL—ATHBEINET,

BREETINORAIOEHIZ, TBEIXRZABWVERDTHEO RETIEIHBEINRWVEDICE
TVWET, LALLEDBIDESIC, 74— T —LHEEITIHBE K. AADEBEINQVWETAH
BARAICRZZDELNET A HAIEHBIIEZVEEIE. EOTOTV S LOFTIIERET IIVER
#&IZ setModelCull(sphere, false, false) ; &BEEL. NIV EmMDHE A AL
TLIEEZWY,
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DM BERE

CCTIR M IAEDMEREARVET  CITED IME I &IF. RADEKRRETITRLL DR
SHIRAT B MOEAEKRLET,

B HBENFA=F(FTIVTIVINSA—F)

-MEEKRDORE

EEOYERIE MEICL S TRAADVERYET FIZITBEARIRTE, T RS TH S
FHCRATSRAFIRLIETEAEANCRAZF T ZOLIICRAANERDEBEHEIE, BFIC
BERABREDDHYFTH BEHFERZVDIEHDRFMRTLED,

e R 5t

—ETHDOREFEE>TH, TEVWK OO DRBEICDITONET,

BIZETZ2F VI DREBUZET THELELD . REFBIC—FRRAZITRATWS IR IE.
DT SRAFYIICH Y TN RABARITHEEAICR F LKL BADBICA>TRATL
ZHIITT, ARy MIICBEZWERD (NS M) IE RIS F 0T SRATELADN TS RAF VY
RECERFLEEDHARATVWEHIFTTY,, ILIC, HITH L TERICHBE DT, A EK +
THELIN-E DD ROE/FTERYIATRSLLTWSDIFTY,

DI HDREITERRAIREDHFELE Y. 3DCG TR IOV B BDRFD/NZY
AEHETHEEC HMEERBLET . CONSYREFAETE/NSA—IDEEME/INSX—4
(RTVT IS A=) ERVET,

B HBURH/5X—% ( Diffuse )

HAR G /ST A—H1E D ILRICH 7Y ZDERRLIRAREA
LENICRFATIEAVERARTI/NSA—I T HlZZR5, K
ICHDN Yo TWBIFERIC. ZOBHZVEICSITEZHNDORFNOES
WEFAE T BRALTY,

LR /R A—=HIE AL FREDOISLISRBERICKICEEL
FT . MPHETIIREDIIBETDERVWTLLI HICRBERET
IENEDITHZAET,

-EFIVCHLTRET S
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ETIICH L THLBUR BT /NS A—4 %58 E T 5113, setModelDiffuse B AFERALE T,

void setModelDiffuse ( int modellD, float ref)

S0 E modellD IZIE. SR ENRNRDETILD ID AIELET . 5<BIE ref IZIX. ILEUR FTD
BMXA 0.0~1.0 DEEFETIEELET,

RIS L TERETS
RYINIH U THEBUR ET /NS A—4 %R E T BICIE. setPolygonDiffuse B#=FRALET,

void setPolygonDiffuse ( int polygonlD, float ref)

=HDE| polygonID ICIF BRERRDR) TV D ID ZIBELFT . MBI ref ICIE ILEUR
B D58 E% 0.0~1.0 DEFETIEELE T,

B DR &35 X—4% ( Diffractive )

LRI /NTA—=H I AP LADEDER A THE SN IABAEFTEY IO E GV EH
BIDZNIA—I T ZOMRIBVE, FHEBISEDNRORED LI ALAFOERITE
BRESBEICAR>TLEWVET,

ZDNFGA=BFZ B TROIREARFNGA—SERULCLIBFENAEZLET, LHLIREN
REFEFERY BIFRPTIEIAREAREDAEISL T ST7—av TRLINET,

“ETIVCRHLTRETS
EFILIC L CEF R G135 X— 9 %% E T 521, setModelDiffractive B &AL E T,

void setModelDiffractive ( int modellD, float ref)

SYDB|E modellD IZIE. SR ENRNRDETILD ID HIELET . < B ref IZIX. BT R & D
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3% 0.0~1.0 DEBETEELFT,

-RYIVITHULTERETS
RYIVITH L TR RS /NS A—9 % & E T 5ITIL. setPolygonDiffractive BI#AFALE
ER

void setPolygonDiffractive (int polygonlID, float ref)

SADBIE polygonID ICIE FRE[RDR)ITVD ID HIEELE T, =<BIE ref ICIE, BT R
D@ I% 0.0~1.0 DEFETEELET,

B BREYSRH/Y5X—% ( Ambient )

RIBNRE/NIA—S I IEDORBEDIS—HKRICRA TS
BHDYNRERAETD/INSA—I T IREDIIE, ILFICH
MO TEELTKBZEDETTEHYEEA LT EEDER
ERIDARANRATHSRELI N, TDERBEEICIIEZ
BROTHAEFAELITRIRAEE. IOV LEEISDN
DEEZELITT,

ZDINFA=FF T TICHR BT R /IS XA—45EREL
FIRENHZLEY, LHL. BT RAT & IEBIDICRLRY, IR
SLAICARKRGFEEN 2L DYTEA M TILAFREIC—IR
BREMIKEIICRYET,

“ETFVICHLTERET S
ETFTIVCH L TRENAR G /NS A=Y %R TET BIIE, setModelAmbient B AERALEY,

void setModelAmbient ( int modellD, float ref)

SHDB|E modellD IZIE. BB ETNRDETILD ID HEELE T < B # ref ICIT. BB R 5
DEI% 0.0~1.0 DEETIEELET,
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-RYIVITHULTERETS
ROV L TRIEAR G/ S5 A—9 %R TET 5113, setPolygonDiffractive FEE[EAL
7,

void setPolygonAmbient (int polygonlID, float ref)

EHDBIE polygonID ICIE BRERNRDR) TV D ID #IBELET . <K ref ICIE BIES
kYt DIEI% 0.0~1.0 DBHETIEELE T,

B FEE&RH/354A—4% ( Specular )

{
O‘x =

BERF/NTA—FIE HRDOILEAFSTSAN > TN LFKE THALINTIC,
ZTOFFHEARFTIEAVERAETL/5A—9TT,

BIZIETSAFYIREDDZDBLIEMBICEWT, KR ALBYIOER (N131K8) 1,
ZOEERIICEDEDTY,

ZDNRGA=HILY  SIFERADBONIEZRITTEENTEET,

-

“ETIVCRLTERETS
ETF I L TERE RS /NS A—9 %R E TSI, setModelSpecular BE#AFRALET,

void setModelSpecular (int modellD, float ref, float angle )

SYDBIE modellD IZIE. SR ENRNRDETILD ID HIEELE T 5<BI E ref ICIX SEER ST D
3% 0.0~1.0 DEFHTEELET . REDEIE angle ITIZ. NASAMDIEAY A% 0.0~1.5
FTOHMETIEELEY,
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RIS L TERET S
RYVIVICH L TEER ST /NS A—9 %L E T BICIL, setPolygonSpecular B#&=FERALE
ERS

void setPolygonSpecular ( int polygonID, float ref, float angle )

SADBIE polygonID ICIE FRERRDR)ITVD ID HIEELE T #m<BIE ref ICIE SEER
D I% 0.0~1.0 DEETIEELF . REDBIH angle ICIE. NS DEHNY A% 0.0~
1.5 FTOEHHETIEELET,

B BHY./35X—4 ( Emissive )

BREL/NTA—FE —RICENTIEERVWERETH/I5XA—4TT,
RAADHRIBIRIRGFEFIFTRCTYT D, IE5IEHRDIBEICEHEINTIEA,

“ETIVCRLTERETS
EFTILICR L TEREN/NSA—F AR TET DL, setModelEmissive B AFALE T,

void setModelEmissive (int modellD, float ref)

S0 E modellD IZIE. SRENRNRDETILD ID AIELE T m<BIE ref ICIX. BRELDH
X% 0.0~1.0 DEETIEELE T,

RUYIVTHLTRETS
RYIVNTFLTEREA/NS A=Y EZRTET I, setPolygonEmissive BAEAFERLE Y,

void setPolygonEmissive ( int polygonlID, float ref)

=HD5|# polygonID ITIE BRERRDR) TV D ID ZIBELE T M<K ref (TIZ. BFEN
D58 % 0.0~1.0 DEETEELET,
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BEE EREH

CDETIK, EEREZFERALTIRTOEBSICEEADIFY. 7 avr—LDIOIREER
ARST—DAERRLEYTEEHOD, [FEELHE | ICDWTHRWET,
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EERR%

ZZTIE . BIEDHZIDRFEHRI LTRMEABRWVERTHS, [BEERIICTOVWTRERLET,
(EERIEEDEVUVNICEHEZNRAA—VTHLIRERLZMELNAZE AN, VCSSL
Graphics3D TIXEEREZBRANDERICIRADLIICTRINTVWET, EANRFIRAE
ERICEERTZEL T I TIRERRZTOEDDEK, FFmASICOWTHERIRLET,

B ERREE
- BERRFREABRIMY

INFET AUKOBEFORYITVOERMEBEREICEWT ZEPO—RDAMABEEZEET
DI (X, Y, Z)D 3 D2DHEDHEFE>TEE L/, COLIBREBEDHEMERY ML &I
VT3 DOEIFENTN X KDY D Z D EFUET,

RFIMBERINVEGT TR ZEROMEBLIEETEIDILERTDTT,EWVDIDEMIENY
MLk, TEERER | EWHEEAH > T ILLOTERERF OHSTY,

BIZIERBRIML( 1,2, 3 )DIEULRTAEIE. FRADFEY( 0,0,0 ) ICHBTIAMAEL S,
X EAEAN 1 BEL.Y AR 2 BEIL.ZLT Z#ABA 3 BHLIMBETT . ZDLIIC,
RPN BEEIRET DI AEBENINLD XY,Z BOOMIC BEEELTITREDME]E
XY, ZEDABEIDBEIRYET NS 2 DOREERAFEHT, [EERIETVET,

5 X
2 .
fIE~RI MV
== 1 .(1J213)
(0,0,0)
Z
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PIENT MV OB IIERRICE>TRLED

TEPDOHBIMEZIELRTHUENI ML BERDNEDSE M DETEDYET,

BIELT. HEEZFERDORTABNIML( T, 2, 3 )ELRITHNEEZEZATHELELEIC
DA BZRDERZDORDE ZDMUBENRIMUE, FTRIDELIIC( 0, 5, 3 )&adhrtlhEzt
Ao

B DEER
X .
/ X
(1, 2, 3) 7
Z

ZDEIBRA—HBHIERIZERHIIE 2 2HYFET . E—IC.BEIXERROMEIEVET, DFY
mHEICEST (0,0, 0) NMELRIMUEN T TICERDZDTT . ZLTEZICEED XY, Z &
FHAMWTWAAALERYETHSARICERDMENRALTH>7ELTE MAERIMLOD
XY, Z RS ERBEICR>TLEVET,

B TFEEDTILEHS

EERE T SR ZBIRICEI A LEVWEARICERLET,

BIZIE FTEULREEREAEL A EZOEEZERD (1,2, 3) IKERELEY.ZDIL
FEEDLIZWGE BEERDIFIENLET . 728 BEERICEBEIN/ILEE—HEICEIL
TRAFT AERSEZERDECE, TOEEREEEICLE (1,2, 3 ) NRIGHAEEIKD
5TY,
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Y Y

X X
& —@ R ®
(1,2,3) (1.2.3)
7 z

BRI, LA ZOEI T WGE L BERRZEEI T XY THEERRD XY, Z EHMDAE
BRAEEZLETHNS, (1,2,3 ) OFRTIGHAEEERL ERELTILAE—HEICEERLEY,

BER %R %O

INSDREIX.BETBICILEEENTICH>T [ IEDMBIFREEZHRIZRDYIC,
MIBDEE (EER)EZE8HLE | EWIETT,

BEEREFHIPIL IADMBETHS( 1, 2, 3 )DEDZFDLDOAEXMETE, BEPO
BRI RET T, ERICCNETICAHAWTE moveModel / movePolygon E8%8%. rotModel /
rotPolygon BE#UL. REBTED LI RMEB AT >TWET,

LU EBDET N E—RICEIN LAEWEEREICIE BERERZEDTIEIABHICHEIC
MEBAETZEFT HIZLTEBE I EHDLIWVGEICIE. ThEEBRT 291V ET LR RTAE
FI BEFETINREE—DT OHNITDIETCEEA T . FCCTHEYAEERZAEL. B
HEORMELTEIUBBLTPNIE. HEIFEEREZTEENEIEEAET,
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B ERROER
BEERRRICIZKRBILTUAT D 3 DOEEL HYFT,
‘Ea—ERR /| RV —VERR

Ea—EERIE Y IAVOBEEISGRUM WK THEET S FlREERTT, —RICIE &
HAAMEICXH#H BELAMEICY @ BEFAARICZH#HIRONFTT (BHERICZ#HEI5E
DEEFEELET) 3D REEEANLTE. COBEIETEICEDYEEA,

DFY Ea—EERRO X-Y FEIE/AYIVOBEEIC—HRLTEY. R AIIREHF L REH R
ERCEZEREEADTLED F/. 3D REZEFDHEKR (Ea— hAZ) ITRYM W EEFERE
EDELTEET  Ea—EERIE AATEEFEREREINZELHYET,

NYAVEEICHEEBEINS 3D AVE1—47 571499 ABUEIL, 3D RIBZEREH R DL TOI
K% E1—FEZERODX-Y E@mIC, GRERE[FIZLT)BFLEZEDEEAFET. 2D 1IN
T2 RFTITIRST= X-Y EEDESE, RV —VEEREEIELIHYET,

Eax—E&R

Itk
. 2
X
S A —EER
(MER)

-7—IVFEERRFR

Ea—EZERICMAT. £ —DRBIAEBERIFEELET . T T—ILREZERTY, 7—
IWREREXRIF Ea—FEEREIC T BLFEEINTOWEYT (IS 7—IVLREER EICE21—F
ERHMBEINTWIERZBEEHYET),

ZFLCIAKRETIVEER . E2a—EER TRV REER LICREBEINE T, 2D LDIC
T—ILREERENTIECT. RAREERETIEOUNENT—IILNEEREZENT 21T TEA
JEBICHBICARYET,

MAT. 3D REEFLICBVWTRAICEAINBRWEGH LR EENERTEEELVDHFEE
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HYFTHIAE3ID a—T AV T T — LR E ERBERICBWTEMEIOES T 2k % % 8
HLARTNIERSRWESIWIGEHRE EICEE ST /@R EEREEEE L TUEEET
HBIBDHNFELVEDNLLHYET, ZDEIWLIZEIC. T—ILRERRIGRWEREE L THEE
95

-A—HIVEEER

ICEL—EERTEV—IVNEEZERTHEWN. 7OV BHELARTERT 2 EZERIE.
—RICO—DIVEZEREFENE T, O— DIV EZERIIHETIEIENDOT, 7OV SINREIC
IGCTRHERHLZITEEL. ARLET,

BIzIE T &< 1 2RBLEWGS, FTHFERCILREDEIDRWILEKIET—ILNEERE
ICECE L. BEY/N\NR - RITHAE DEIIFICIIO—HIILEER AT ZNICERLT. 20 L
ICERELET,

O—hEER

X

I KEER
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ERRDEKEECE

CITI BERERDEREBREICDOWTIHRWET,

B EEROERN
- — R EER (O—HIVEER)

— R R (O—HIVEERZER) £ KT BICIE, newCoordinate B# A FRLE Y.

int newCoordinate ()

COBRBITEERZERNR L. TOEZRICEFOD ID ZEIUIR>TGRLET,
- BRAEER(T—IIVREER, P1—EIER)
T—ILREERPE 1 —EIZRLEDENREZERIZ, LYY S—RITEERICERIN, 5E

RINTVET , INSDEZERICERIZY ID AEYIRSLNLTH Y, getWorldCoordinate B>
getViewCoordinate B TZD ID #E1§ 9 2ENTZET,

int getWorldCoordinate ( int rendererID)

int getViewCoordinate ( int rendererID )

518 rendererID ICIZ. LY 5—D ID #IEELEF T, EEI2DHYETH., EOBEEILT—ILR
EEZXDID %, FTORERIIE2—FEERD ID #1RLET,

B ERROEE

BERRIE M DBERZRD LICREBELTHERALEY . CORBELERDERRERERR TV
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EC
BERRIIAEETHZEREN TR TI D BRROB L/ E>TKEM T E1—ERERE
E7—ILREERFTEN/>TVRITNIEERYEEA,

2R AMDEBZZO LICEE T 5ICiE. mountCoordinate BAEEFRALE T FICT—IL
REZEZRD LICREBTDBAICIE. UTOLIIBIEEIRELET,

int mountCoordinate ( int childID, int rendererID )

BI1#K childID ITI&. 7—ILREEAZR EICERB L WEEZER (FEAZER) D ID 218 ELE Y. K<5l
# rendererID IZIE, LYY S5—D ID #IEELE T,

BEAZR%E, T—ILRUADEZRRICEB T2 £)— D384 BML. BB S EEAZE R (FREE
BR)DID #BELET,

int mountCoordinate ( int childID, int rendererID, int parentID )

B1# childID ICEEEB L= WEERR R (FEERZZR) O ID %, parentID ICECB SE D EEAZFR (BHERER)
®D ID ZI/ELZE T, DFY childID DEZER%. parentlD DEZERD LICRELFT . EAFRD
8%t rendererID 1IZI&. L4 5—D ID #18ELET,

728, VCSSL3.0 LR DA T, BLiEICIE addCoordinate BE#ABE AL TWE Lz, LA L.
add~&EW D BB E L TIBIBDIEF HRELABCE WS EAICEKY, VCSSL3.T LUETIE. B
##% FEED mountCoordinate ICE X - HDAEMINE L7, DFY addCoordinate B#&
mountCoordinate B, &N ELZEZIFITEEA—DEDTY,

B 707546
EEICO—HILEEREERL. 7L REERO EICRBLTHELLY RALYTT 2L

DOIC. O—HIVEBERRRIIZNIDODEZEEHET LA, T— IV REERICIEAZOHDEZEEHET )L
HRELET . LLTOLIICEHR L, BITLTHTLIEIL,
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import graphics3d.Graphics3DFramework ;
import Graphics3D ;

/] TOTSLDORMICFUHEINBEE
void onStart (int rendererID ) {

/| EEYA XPEREORE (LB TH
setWindowsSize (800, 600) ;
setBackgroundColor(0, 0, 0, 255) ;

// B—HIVERRELEK

int coord = newCoordinate() ;

// O—HIVEERED—I)LREZRICERE

mountCoordinate( coord, rendererID ) ;

/] O—HIVEEZEZR EICEESMET VAR E
int axis1 = newAxisModel( 1.5, 1.5, 1.5) ;
)

mountModel( axis1, rendererID, coord

1

/] T—IVREEZER EICEESHET L AR E
int axis2 = newAxisModel( 3.0, 3.0, 3.0 ) ;

mountModel( axis2, rendererID ) ;
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ZDTOVSLERTTEE EVEEICEZHETILARRIINE T, BESHETIILIERKEVE
DENIVWEDHELR>TEY,. KEVWEDHT—ILREZEZRO EIZ /NIWEDH O—H)L FEFE
RDEICEBINTWET,
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EiRRDBEH

ZITIR ERROBENCOWVWTIRWET , CITHROBENIT RERROEF#HEREES L
EDTY, BEDER#ZEEL LLBENL RO TERRDHTITRVES,

B ERROBE

EERRZDOFEIA1TIZIE. moveCoordinate B AFEALET,

int moveCoordinate (
int coordinatelD,
float dx, float dy, float dz

=ADE|# coordinatelD Tld FRERNRDEZRD ID #IBE LE T, H<5IE dx. dy. dz T,
TNENX Y. Z FAOFETHEEHAIEELET.,

B 7075460

EERICO—NIVEZERET—IILREZRO LICREL. BRI THELLI XKRILPILTS
eDIZ O—AIVERRITIENID D EZEET L%, T— L NEZRICIEKEDDEZHET
WEREBELET,

BRECRTRIBITEDEVED NPT /0. O—NIVERR%E Z 85 R OER
IETHOBEIIEXT,

DUTFO&ELICEER L, BITLTHTLEIW,

import graphics3d.Graphics3DFramework ;
import Graphics3D ;
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/] TOTSLDORMITFUHEINBEE
void onStart (int rendererID ) {

/] BEYAXPCERBORE (A&
setWindowsSize (800, 600) ;
setBackgroundColor(0, 0, 0, 255) ;

/| B—HIVEERRRE R

int coord = newCoordinate( ) ;

// O—HIVEERET—)LREZRICEE

mountCoordinate( coord, rendererID ) ;

/] A—HIVEER%Z Z #hFEHY(C[O#x
rotCoordinateZ( coord, 0.3 );

// O—AIEER%FE)
moveCoordinate( coord, 1.0, 0.0, 0.0) ;

// O—HIVEZER EICEZSET LB E
int axis1 = newAxisModel( 1.5, 1.5, 1.5) ;
)

mountModel( axis1, rendererID, coord

1

/] T—IVREEZER EICEESHET L AR E
int axis2 = newAxisModel( 3.0, 3.0, 3.0 ) ;

mountModel( axis2, rendererID ) ;
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D70V ZLERTIRE BEVEEICEZRBMETIVARRIINET BEMETIILIEAEIWVE
DOHBT—ILRERZZRD EIZ /NIWEDHO—HIVEZEROD LICERBINTWET,

O—HVERERIG RERRTHZO— NIV EEROEZFE#NSR T (1.0, 0.0, 0.0 )2H#
BLAMIBICRIIINET,

282



BEIRBDHIT

ZITIRERRDSHTICOVWTIRWE Y ZITED [H1TI EIIBED—TBTT A HERR
DERREZEEE LIOBE OB TILEL B R OERMEEREE LB BDELZTKRLIT,

B ERROST

EERAESHTIEBICIE. walkCoordinate B AERLEY,

int walkCoordinate (
int coordinatelD,
float dx, float dy, float dz

=ADE|# coordinatelD Tld FRERNRDEZRD ID #IBE LE T, H<5IE dx. dy. dz T,
TNENX Y. Z FAOFETHEEHAIEELET.,

B 7075460

EERICO—NIVEZERET—IILREZRO LICREL. HTIETHELLI EKBILPILTS
eDIZ O—AIVERRITIENID D EZEET L%, T— L NEZRICIEKEDDEZHET
WEBBLET, T HTEBEDEBVEDHNYP TS D7H, O—HILEZER%E Z 815 HICH
ICEERIETHLHITIEET LUTDLIICER L, ETLTAHTEI,

import graphics3d.Graphics3DFramework ;
import Graphics3D ;
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/] TOTSLDORMITFUHEINBEE
void onStart (int rendererID ) {

/] BEYAXPCERBORE (A&
setWindowsSize (800, 600) ;
setBackgroundColor(0, 0, 0, 255) ;

/| B—HIVEERRRE R

int coord = newCoordinate( ) ;

// O—HIVEERED—I)LREZRICERE

mountCoordinate( coord, rendererID ) ;

/] A—HIVEER%Z Z #hFEHY(C[O#x
rotCoordinateZ( coord, 0.3 );

/] B—HIVEERZHTIES
walkCoordinate( coord, 1.0, 0.0, 0.0) ;

// O—HIVEZER EICEZSET IV AEE
int axis1 = newAxisModel( 1.5, 1.5, 1.5

mountModel( axis1, rendererID, coord

!

)
)
/] T—IVREEZER EICEESHET L AR E

int axis2 = newAxisModel( 3.0, 3.0, 3.0 ) ;

mountModel( axis2, rendererID ) ;
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ZD7OVSLEETTEE EVEEICEZEHETIVARIINE T EEZEHETILITAZTVE
DO T—ILREBREZD LIS NIWEDAO—HIVEEZRD LICREINTWET,
A—AhIVEZRIZ. B OEZENASR T, (1.0,0.0,0.0)ZFRBEFLIMAEBICRRINET,
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BERR SR D IR s AL 1 I

INFTROTILERROBEPHITIE MEDERROMEZEEIC BMNICEHTS
HHETLR LA LBAIKL ST EEROR R B ERNICHEILZVEEEHYET. I
T TDIIBRERZDMEFREICOVTRWET,

B ERRORmALE I

-RRAUBOEE

BREZRDESAIEAEENICIEET 5ICIE, setCoordinateLocation B FERALE T,

int setCoordinatelLocation (
int coordinatelD,

float x, float y, float z

=P D% coordinatelD TIE FREFNRDEZRD ID #IBELE T MBI x.y.z TIE. %
NEZNERMUBD X.Y.Z AEDESEEELET,

72 8. setCoordinateLocation BB FLWEEK THY ., VCSSL3.1 LLATTIE
setCoordinateOrigin BN FRAINTWEL /2 EEEMNICIXIELED T IREIZEELTHFE A
FIAVFICEAIEINIE FLLW T OS5 ATIE setCoordinateLocation BAEID A A H#E2
INFY,

{RRAUBORG

EEERDREAMBEZEEST SICIE, getCoordinateLocation BA#AFRALE Y,

int[ ] getCoordinatelLocation ( int coordinatelD )
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RUMEICIEK [OL[TL[2IICENFNERERAED X . Y. Z o ERINFET, 81 coordinatelD I
RSN ROEEFERD ID 2#I8ELET,

BH. 2D getCoordinateLocation BIEE LLEAIFT LWLWEEITHY . VCSSL3.1 LARITIE
getCoordinateOrigin BBMNMMERAINTWELL, CES5EMEXEELTHHEZIFT T FICIE
HAETNIEL FHLWTOY S ATIE getCoordinateLocation BIBDERAIHREINE T,

B 707540

ERICO—HIVEZERET—IVREZZOLICEREL. BRAIBDIEEICL > TF A=Y

BICBEISETCAHELLI RRILP T TEHIC. O— DIV EBERRICIZNI D DEEEHET )L %A,
D—IILRERERICIEKREODEEMET I ABBELET,

import graphics3d.Graphics3DFramework ;
import Graphics3D ;
import Math ; // sin B8 ERT 570

/] EERRZR®D ID A THEEH

int coord ;

/] B AYV5 (EE B EHIEA)
intt=0;

/] TATSLDEMTFCHINBEH

void onStart ( int rendererID ) {

// BIEYAZXPERBDRE (BIERIRE)
setWindowsSize(800, 600) ;
setBackgroundColor(0, O, O, 255) ;

// A—HIVEERZEZR%E R

coord = newCoordinate() ;

// O—HIVEERED—)LREZRICERE

mountCoordinate( coord, rendererID ) ;
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// O—HIVEEIER EICEZEET LA E
int axis1 = newAxisModel( 1.5, 1.5, 1.5

mountModel( axis1, rendererlD, coord

1

1

)
)

/] 7—IVREEZER LICEEEET L AE B
int axis2 = newAxisModel( 3.0, 3.0, 3.0) ;

mountModel( axis2, rendererID ) ;

// BEEFAHIEIC. BT EFCEINSEEH
void onUpdate (int rendererID ) {

/] BRROAUEBEETYY—YaiigBaL. AV 4ENE
setCoordinatelLocation( coord, sin(0.1*t), sin(0.5*t), 0.0 ) ;
t++;

COTOYSL%RITTEE EVEEICEZHETILARIINE T, EZHETILITREVE
DHT—ILREBREZD LIS NSWEDAO—HIVEEZRD EICRBEINTWET,
A—AIIVEZERIE VY=Y iR e SR OEMIOEEILE T,
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BERZR D [E%E

ZITIE ERRDEIEZFVNEY, I THROBIERIE HERROER#HEEELLLEDT
9. B S OEFMAEEES L/ZOERICDOVWTE RO TEREROBER | TRWET,
B ERROLE
- BERREE HY D[OlEs

HEEZROEZEHFTHLY OEE % 1T ICIE . rotCoordinateX . rotCoordinateY .
rotCoordinateZ B &EFRALE T,

void rotCoordinateX ( int coordID, float angle )
void rotCoordinateY ( int coordID, float angle )

void rotCoordinateZ ( int coordID, float angle )

3ODEHLHYETH . TN TN X Y. Z FADLEARVNET,

EWDB|# coordID TIL FRERNRDEIZRD ID #15ELFEF T fm<B|# angle TIL. BhFEDH
YOEEAEAEELE T AR, BEFHORIICARVEAEDDIMIEEELET . £,
AEDOBMMICESVTUEFERLET,

-ERAERIMVEDY DOl

Ol#sEh s HEERNSRAAFEEOARANIMNLETBICIE, rotCoordinate FIEAFALE
ER

void rotCoordinate (
int coordID,
float angle,

float vx, float vy, float vz
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BAIDE|# coordID TIL FRETRDEIZZRD ID #IEELE T <3| # angle Ti. #FE b
YDOEEAEEIRELE T 5EY DI vx. vy, vz TIE, BEEHORI MUK D EIRELET,

CErAE L. EEEOMIICAERVEEDDIAIEEELET L ABEDREMIIIZITY
HHEALET,

ERORR[REAAEF I MLEDY DEER

ClEnEh A BREERNSREEDRA - AEZFONRVMLET BICIE, roCoordinate %X
DB HAEEPLTHERLET,

void rotCoordinate (
int coordID,
float angle,
float vx, float vy, float vz,

float px, float py, float pz

WD coordID TIE BRETRDEZRD ID 23 8ELE T RDEIEM angle Tl #AF
HYDOEAEAIEELET. MBI v vy, vz Tl BEREHDFRABRD B ELE T, HRYDE|
# px. py. pz T, BEHOR R T =B ELETT,

ClEnAE L BRHORIICAERVEEDIAIEZEELET . T ABDEMIIETITY
HHEALET,

B 707546

EERICO—HIVERRET—IIVREZERD LICEREL.45F = n/450FURITEERIET
HFELEDRXBILPITLKTZHDIC O— AV ERRICIFN IO DEZEMET IV A, T— IV REZ
RIIGKEDDEEBHET N ARBLET . /2 R TROIBEEDEVED NP TT B0,
RAICO—HIVEZESRE X ARICOLEBHIETHLEERIEET LA TDLIICE®RL, ETL
THTLESIL,
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import graphics3d.Graphics3DFramework ;
import Graphics3D ;
import Math ; // FEZE (Pl) DEZED=&

/] TOTSLDORMICFUHEINBEE
void onStart (int rendererID ) {

/] BEYAXPCERBDORE (BIEFTEE
setWindowsSize(800, 600) ;
setBackgroundColor(0, 0, 0, 255) ;

// B—HIVERRELEK

int coord = newCoordinate() ;

// O—HIVEERED—I)LREZRICERE

mountCoordinate( coord, rendererID ) ;

/] B—AIIVEERE X EHARANBHIES
moveCoordinate( coord, 1.0, 0.0, 0.0) ;

/] O—HIVEZER%E Z BiEHYIC 45 EDE
rotCoordinateZ( coord, P1/4.0);

// O—HIVEZER EICEZSET IV AEE
int axis1 = newAxisModel( 1.5, 1.5, 1.5

mountModel( axis1, rendererlD, coord

);
).

1

/] T—IVREEZER EICEESHET L AR B
int axis2 = newAxisModel( 3.0, 3.0, 3.0 ) ;

mountModel( axis2, rendererID ) ;
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D70V ZLERTIRE BEVEEICEZRBMETIVARRIINET BEMETIILIEAEIWVE
DOHBT—ILRERZZRD EIZ /NIWEDHO—HIVEZEROD LICERBINTWET,

AO—HIVEZERISBEERD X BEOAREAN 1.0 ZIFBEILTHS BREEZERD Z#FEHYIC
45 E72\F gL RREBE > TVWET,
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EiRRDEE

TR ERRADBGERWVET IITROIBEE. BFOERMHEEEL LBERDE
ZERRLET,
B ERROBE
- BRI HOY DB

BHEOEEZE#HEFHY DHBEE%E T I, spinCoordinateX . spinCoordinateY .
spinCoordinateZ, B#AERALE Y,

void spinCoordinateX ( int coordID, float angle)
void spinCoordinateY ( int coordID, float angle )

void spinCoordinateZ ( int coordID, float angle )

3ODEHHLHYETH . TN TN X Y. Z FADLEARVNET,

EWDB|# coordID TIL FRERNRDEIZRD ID #15ELFEF T fm<B|# angle TIL. BhFEDH
YOEEAEEIEELET.

ClEnAE L BRHORIICAERVEEDIAIEZEELET . T ABDEMIIETITY
HHEALET,

-ERARANRIMNLEDYDEER

Bixilax, BENSRIAEBEDAHBARINMNLET BICIE, spinCoordinate B AMRLET,

void spinCoordinate (
int coordID,
float angle,

float vx, float vy, float vz
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BAIDE|# coordID TIL FRETRDEIZZRD ID #IEELE T <3| # angle Ti. #FE b
YDOEEAEEIRELE T 5EY DI vx. vy, vz TIE, BEEHORI MUK D EIRELET,

CErAE L. EEEOMIICAERVEEDDIAIEEELET L ABEDREMIIIZITY
HHEALET,

-ERORR[REAAEF IV MLEDY DOlER

Biziha OO RAAEBDES - ARAEFDONINMNLETBICIE, roCoordinate FEEDE|
BAEEPLTHERLEY,

void spinCoordinate (
int coordID,
float angle,
float vx, float vy, float vz,

float px, float py, float pz

WD coordID TIE BRETRDEZRD ID 23 8ELE T RDEIEM angle Tl #AF
HYDOEEAEAIEELET. M<BIE v vy, vz Tl BEEHDFRABRD EIBELZ T, HRYDE|
# px. py. pz T, BEHORRE T ZEELET,

ClEnAE L BRHORIICAERVEEDIAIEZEELET . T ABDEMIIETITY
HHEALET,

B 7075460

ERICO—NIVEZERET—IVREZERD LICEREL.45F = /450 TV RITEEIET
HELED XBILPTLTEHIC. A— DIV EFERIIZNIO D EEMET L&, T—IV NEZE
RIIEKEZODEEMET IV ABBLE T /2. BEREOEREDEWED YUY TTELH. &K
MIO—AIEERE X ARICDLBEISETHSBEEITET UATOLIICERL.EITLT
AHTLIEZY,
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import graphics3d.Graphics3DFramework ;
import Graphics3D ;
import Math ; // FEZE (Pl) DEZED=&

/] TOTSLDORMICFUHEINBEE
void onStart (int rendererID ) {

/] BEYAXPCERBDORE (BIEFTEE
setWindowsSize (800, 600) ;
setBackgroundColor(0, 0, 0, 255) ;

// B—HIVERRELEK

int coord = newCoordinate() ;

// O—HIVEERED—I)LREZRICERE

mountCoordinate( coord, rendererID ) ;

/] B—AIIVEERE X EHARANBHIES
moveCoordinate( coord, 1.0, 0.0, 0.0) ;

/] O—HIVEERZER%E Z 8hiFEHYIC 45 EBE
spinCoordinateZ( coord, P1/4.0);

// O—HIVEZER EICEZSET IV AEE
int axis1 = newAxisModel( 1.5, 1.5, 1.5

mountModel( axis1, rendererlD, coord

);
).

1

/] T—IVREEZER EICEESHET L AR B
int axis2 = newAxisModel( 3.0, 3.0, 3.0 ) ;

mountModel( axis2, rendererID ) ;
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D70V ZLERTIRE BEVEEICEZRBMETIVARRIINET BEMETIILIEAEIWVE
DHBT—ILRERZRD EIZ NIWEDHAO—HIIVEZERD LICERBEINTOET,

AO—HIVEZERISBEERD X BEOAREAN 1.0 ZIFBEILTHS BREEZERD Z#FEHYIC
45 27 BELRREBE RS> TVWET,
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BERRDA (5 — A Z B

INFETHROTE/ERROEE Bénld, REDERRDES = EEIC BNMMICEIERY S
FETLI LM UGBICE TR BERRR DR B EEMNICHIE L WMERBHYEY, I T
TDEIBERRDEBFIEICOVTHRWETY,

B Z-X-Z %A15—F
-Z-X-Z RAA5—F

3 RTEERDERBERFT DI AM7—ADOBINBETT  FM17—AIE BERDE
A IDDEFHLBRAETRIETEIHETT  A15—ADRUWPERICEL TL. 2EFPEEICL
STHRABREDDHYFTH, CCTRHIERHFLE TR Z-X-Z RAAF—AICDWTHER
LETS

F4Z—ATHWS 3 DOAELZ. TNTha,. B. v ELET . IDEXZ-X-Z RAM(T—HAT
i EERDZRZIIRDIIICLTREINT T, RIS, BIERE Z BIOFDYICa LITBERX
FFETMVNTXBOEDOYICRLEITEGIEF T &EBICFL Z HDFHOYIZ Yy EIFBEEIE
FI.INTERROEREIRFVET,

A1 —ADER

a B.YDEERETDE ERRADEBIIL—BYICEFVET . LAL BT LEZDW
BREABWEICERNDETY . DEYHZEFERDZBICHL T WMIET S a. 8. v DHENE
BICEETEBANBYET  DFUAMS—ABICE>TRIEBFLEEEVIEDHIEEL. ThN
LIFLIEFBROAFEEDREREREA>TLEIBENHYE T AIAIEHERICERLEBELT Y
Oy EWIEDHIHLNTWET,

IOLAEBEREZOBETEEDICIE . FA7—ADA%ZFERATE2DTIIES. EBMBERT
rotCoordinate B#{*> spinCoordinate B/ E EEHEFDLYDEEEERTEELNEMWT
ED
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W EERR DL S

FM5—AICLDERDIEE

EERDEBEFAS—ATIEET BICIE, setCoordinateAngle BAAFEHALE Y,

void setCoordinateAngle (
int coordinatelD,

float alpha, float beta, float gamma

=AD31# coordinatelD TlE. FREXNRDEFERD ID ZBELFT . #m<51# alpha TZ-X-Z
RAAT—ADE—A a %, [FAFkIC beta TEZA L% . gamma CHE=A ¥ ZILELZET,

F1S5— A0

EERDEBINSAMS—AEIIS T 5ICIL, getCoordinateAngle BISAFERLET,

float[ ] getCoordinateAngle ( int coordinatelD )

ZDREEIE BERRD Z-X-ZRAAS—AZERIITRLEY . BEIICIE [0] ICHE—Aa 1] II5H
—AB.[2] ICB=Ay HBMINTULEY, 5% coordinatelD (Cid BV RDEIRZD ID
HEELETT,

BE, LTHERRABY . ALEBZRI A5 —AOHRITERFELI Y. OB, H<F
TEDHDOADENDZRTEVIEITER T IV ENHYET,

B 707546
ERICO—HIVERRZRAED—IILREZEZRO LICERBL. CEDLIICT ZA—aVMICEER S

BTHELLY XRILPTLTB=HIC. O—HIVERERICIE/ NI DD EEEET LA, T—ILR
FEERIIEKEDDEZEMHET IV ARELET,

298



import graphics3d.Graphics3DFramework ;
import Graphics3D ;
import Math ; // sin B8 & FER T 57/

/] BEREZRD ID 1L THLEH

int coord ;

/] BRI ATy (BB EHIEA)
intt=0;

/] TOTSLDRMIEVHEINDEEH

void onStart ( int rendererID ) {

// BEYAZXCERBORE (BIETEE
setWindowsSize(800, 600) ;
setBackgroundColor(0, 0, 0, 255) ;

// A—HIVEERZER%EE R

coord = newCoordinate() ;

// O—HIVEERET—I)LREZRICERE

mountCoordinate( coord, rendererID ) ;

// O—HIVEZER EICEZSET IV AEE
int axis1 = newAxisModel( 1.5, 1.5, 1.5

mountModel( axis1, rendererlD, coord

);
).

1

/] T—IVREEZER EICEESHET L AR B
int axis2 = newAxisModel( 3.0, 3.0, 3.0 ) ;

mountModel( axis2, rendererID ) ;

299




// BEEFAHEIEICEN B OV HINSEH
void onUpdate (int renderer) {

/] FAZ—HITL DR B FIE
setCoordinateAngle(

coord,

0.08*t, 0.5*sin(0.03*t), 0.3*t
);

/] BRAhIvyENE
t++;

ZO7TOVZLEETTRE BVEREICERHMETIARRINET BEHETILIEREVNE
DHBT—ILREZZRD EIC /NIWEDHIO—HIVEZERD EICERBINTVET,

A—AIVERERIE EFUNMNTOZEDOL IR EHLEZZLET . Z #1ZoYERERIET
WEDLE—HaDMR.Z BZWoRLEIREISETVWIONEZA B DR, BEEREZER
ICAEYIETVWADONE=A Yy DMRTT,
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AAXZIT—Y

CC T EBRMABRAATT—IERITTEHEICDODVTIRWET,

B WAZT—7
—MREVRAAZT—=DITIE AT D2ODEIFS5NFT,
- HIRE AR (OX) DHAST—Y

REBMANATT—VIF . E2—EBER EDT—ILREZERE, XU RBEICHESTLELBE
BEIEZ2HARDEDTT, HIZZASMIRKEDLILARQDT, ITIEHMEREA X CKIThi
AN —RRBREFRTIEHYFEA) EFVFELLD, DA RIT. HERRENIWVWIL KA, BLAAH
EMSBkDELIMIGERICAVWTVET  CNETICHEAL TS YRR THRARRET S
$H®D setGraphics3DEventSource B TH,. COARDAAZTT—V%&FRHLTVET,

WIKEARNDAAZTT—VIIBICERICEETEIZ D (VI NERRE, BBICREIE
2YEERIE /YT B71F) . I TRAFYRIRVWEE A,

" HASBENSRDAATT—

£)— D MEREAREHICEHWSNZDH, T—ILREZER ETHXASEFINT LA HA
ST—9TIHAE 3D DT IYavT—LRETIE EARDERILRTETLIAEHT,
FARDBENTEEAASERAIDOLEBRLTVWEET . COLIRAASHEBARDAASTT—2
& B RBIAEERBRE LD SBkDE LI BIGEICAVTVET,

ZITR . ZDAASHBAARDAAZTT—0%FRDITRWVET,

B 1%

J—IILREZERINSE 1 —FEZERANDEELIE I Ea—E e IENE T, hATT—
DEEIETEEIX. DOFVIXZDOE 12— A EH|HTEETT,
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- BEIRE A DAEIRF

— iR, SR D R HRIR T (S

O—AJVEEE SR

- (A—HIVEH) > O—DIVERZR
= (7—ILREH) - T—ILRERZR
- (Ea—%#) > Ea—EExR

EWIRNTUREINZT,

-IREA RO 1—Z

WIKBEARDHASTT—IDHE L. ERROBEREDOIEFIE. TOXFEREHLEDIR
FIC—BILFT B, O—HIVERRNT—ILNEZER LICEBEINTEY ., 7—ILREZERD
Ea—FEEREICEBINTWS (ERAES)IRETT,

ZRRH E1—FEHIZBEOOA—ANERECT—ILRERELLEDYTEA ST, AX
Z7—UDHEHEBEEEDLT . T—ILNEZER% moveCoordinate B THREIIE Y,
rotCoordinate B3 CRIEz I /Y HETHIELE T,

AASHEAADE 1R

AASBENARDAATT—I T T—IVREERD LICE1—EEREREL., E1—EE
REEHDTLIRHEHETOBENDHYET > TIDIFE . Ea—FTHRICHWT, BERDOEE
BBEOIEFFE. BEEHAEBOIEFIBELE T, DD, Ea—E#HiE, O—AIL P T—
VR Z D LRI BB EITOBENELTT,

LAL VCSSL Graphics3D TlE CDEIBAASHEARDE 21— A FHIHT 57/ HDE
HWHIBETHEINTVWEY, 70757, BE D moveCoordinate B3 rotCoordinate 8
HDORDHYIZ, moveView BAEP rotView BHE[ME LT T BEDEERIZEELALRRE
T . HRROBIFEEITIENTEET,

B RREHERD5I1

IND SRS RAEHIETE/-0DBEIE. 1 DOHDBIMHIEZEZRD ID TIHEL LVY

Z—DID EHB>TVWET,, CORITERLABAWVWEITEENVETT,
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B Ea1—EEROBE

T—IVRER R DEERE A BAEE U, Ea—ERR OB ENCIE, moveView BEIZFERALE
ED

void moveView (int rendererID, float dx, float dy, float dz)

=AD3181 rendererlD TLY4Y5—0D ID %, #%<5|# dx.dy.dz TENRTN X.Y.Z FAD
AASDRENEREIEELE T,

B Ea1—EFEROBT

Ea—EEROEZHAEES L E1—EERDEE, DFYE1—FEERDSHITITIE.
walkView B AFERALET,

void walkView ( int rendererID, float dx, float dy, float dz )

=P D3B3 rendererlD TLVF5—D ID %, #<38|8 dx.dy.dz TZENEFN X.Y.Z FEH®D
NWAS DR ENRBEAIEELE T,

B Ca1—ERROOE

D—ILREEZOEZEAEAEL L. Ea—FEEZROOER L. rotViewX, rotViewY,
rotViewZ BI#0%. rotView BAERLE T,

void rotViewX ( int rendererID, float angle )
void rotViewY (int rendererID, float angle )
void rotViewZ (int rendererID, float angle )
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NS 3 DOBMIE. FNEN X Y. Z ShEDYDEERAEITWET, ZAID3B|2M rendererID TL
VES—D ID %, 7 <BI$ dx. dy.dz TENTNX Y. Z AAEDAASDRENFERHAIEELE T,
FEEABEOLOEEFHY TCEERIESICIE, rotView BAEAFERLET,

void rotView (
int rendererID, float angle,

float vx, float vy, float vz

=AD318 rendererlD TLYH5—0 ID %, <8I dx.dy.dz TENETN X.Y.Z FADH
ASOBHIEBMAIEELT T EHYDBIE( vx, vy, vz ) T 7—ILREZERHS R /- OEREHD S
ARINVEIRELE T,

OeEsEDAAEE A BAIEETBICIL. rotView BEEICBI A EBIMLTERLEY,

void rotView (
int rendererlID, float angle,
float vx, float vy, float vz

float px, float py, float pz

=A DB rendererID TLYFS5—0D ID %, #5518 dx.dy.dz TENETN X.Y.Z AREADH
ASOBRHEHAIEELT T EYDBIE( vx, vy, vz )& ( px, py, pz ) T.T—ILREEZZRHS
REEEHDABRNIMNVERRMBERIMNVAERELET,

B Ea—-FEEROBE

Ei—EEROEFHEEZEL L Ea—EEROEYIH 2FYE1—EERDBEICIE,
spinViewX. spinViewY. spinViewZ B8#%. spinView B# & fERALE Y,
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void spinViewX ( int rendererID, float angle )
void spinViewY ( int rendererID, float angle)

void spinViewZ ( int rendererlD, float angle )

I 3 DOFIE. ZhEN X Y. Z #iFbYDBEEETVWET, ZFD3BI% rendererID TL
VES—D ID %, #x<BI# dx. dy.dz TENZN X Y. Z AADOK S FEEHAIEELET,
EEABAOLOEREHIFHY THEIESICIE, spinView BE#AFEHALEY,

void spinView (
int rendererID, float angle,

float vx, float vy, float vz

=AD31# rendererlD TLVHZ—0 ID %, <5/ dx.dy.dz TENhEN X.Y.Z FADH
ASDOBHERAIRELE T ZYDBIE( vx, vy, vz ) T.7—ILREZERHISRI-BEEHDA
MARIMVEEELET,

BEMOARERAMEBEEIEE T I spinView RIS BIMLTERLET,

void spinView (
int rendererlID, float angle,
float vx, float vy, float vz
float px, float py, float pz

RADEIEL rendererID TLYHS5—D ID %, ##<BI1# dx.dy. dz TZRZNh X.Y.Z AEDH
ASOBHEEHAIEELT T EYDBIE( vx, vy, vz ) &( px, py, pz ) T T—ILREERZZRH S
RI-BEHDABNRIMNVERRUEBRIMNLEIRELET,
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B Ea—ERROMEHE

J—)LREEROEEHAEES L Fa—EEROMBHIE (BEAMBOIEE) ICIE.
setViewLocation B AFERLE T,

void setViewlLocation ( int rendererID, float x, float y, float z )

=ADE|# rendererlD TLYYS5—0D ID %, <8I x.y. z TENTNE2—EERRERD
X Y. Z EREEIRELET,

72$.VCSSL3.1 LTI setViewOrigin BEEMNMERAINTHY IBEIEELTHFEHATEET
NUAFICEAAEITNIL HFTLWTOY S AT setViewLocation B DFERAAIHEINE T,

B Ea—ERROESHE

D—)VREERERELLAE E2—FEERDEBAHME (X-Z-X A145—AIEE) ITIE.
setViewAngle ¥ ERLET,

void setViewAngle (
int rendererlD,

float alpha, float beta, float gamma

=ADEIE rerndererlD TLYFS5—0D ID A18ELF Y, H<51% alpha T Z-X-Z A4S
—ADE—Aa% [FEFkIC beta TEZA B %Z.gamma CE=A v ZIEELET,
B 07546

ERICE2—FEZREZREL.3D BEDOHRES—LDEIHWVWTHELL) F—AIDAN

YINURSEFERL F—R—RFDETEEF—ICLBE1—EBIRROBEERELET LUTOD
FOITERM L, EITLTH T,
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import graphics3d.Graphics3DFramework ;
import Graphics3D ;

/] TOTSLDORMICFUHEINBEE
void onStart (int rendererID ) {

// BEYAZXCERBOKRE (BIEATEE
setWindowsSize(800, 600) ;
setBackgroundColor(0, 0, 0, 255) ;

/] AR AZTINRETIVC 3D HFEEEVEMK
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 );

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);
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/] F=DAAINELREICESHEINSG ( GUI ZATZVDARVINVRT )
void onKeyDown( int id, string key ){

/] LY¥5—D ID #EF
int rendererID = getRenderer();

/] ETFF—THAZDRHERIR
if( key =="UP" ){
walkView( rendererID, 0.0, 0.0, -0.3);
}
if( key == "DOWN" ){
walkView ( rendererlID, 0.0, 0.0, 0.3 );

/] ERF—TAAZDHRERH
if( key == "RIGHT" ){
spinViewY ( rendererlD, -0.05 );
}
if( key == "LEFT" ){
spinViewY ( rendererlID, 0.05);
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ZDTOTSLEETTRE. BVEEICHSIILNAEMIRIINET . F—R—RDLELTES
F—AAICLY . BYOBAESWVTHRETIEHNTEET,
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BOE RINV/CFANEE

ZDETIE.3 REZEBICBWTEERMAEHREZITI/ODRIMNVERE L AR T O
PRHEREZITIRDDIF AN EREZRVET  COBEOARABI. 737107 ADREENCIZ 2
BEHYFEALHML.3DCC DEBZBEHICHIMBLILEDEZRRETHIHERICIE BERH
RIERABERYET,
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RIMNVOEREECE

ZZTIIARINLOEREEBEICDWTIRWET,

B RI7MvER

3 RTEMICEATBHEETIE. (XY,Z) DEAIC 3 DDEE—HICL TR DHMER TY L Fl A
EZEELEDOMBIFFEFIL(X)Y,Z) DETRFYEIL. ZEEALOAEE 3 DOHFAKD
(Vx,Vy,Vz) TREVE T, <UD B AR R BN I 2 E AL BAFRIC (Dx,Dy,Dz) EWVH LI,
3DDAEMDTREFT . ZIT.IDELIR I DDAABRD E—HICEEDLEDH, 3 RTTIC
BIFBNIML (3 RTTA—V)YREENINL) TY,

B RIOMVDOER

NYONVEERRT BICIE newVector BAEAFERLEY,

int newVector ( float x, floaty, float z)

BIEI X Y. 2 I EFNTNRARIMLD X Y. Z RO EERELET ., COREBUIBIEERDICE DRI
WEERL.EDORINVICEED ID 2#FUIR->TGRLET,
BIALTDLIICL T T TICEELTWARIMNLOIAE—AE N T2EETEET,

int newVector ( int copylD )

BIEICIEOAE—LI=WRIRNLD ID ZIEELET,

B RIMVOEE

ERLIEERIMUIE ETIVRR) IV ERMR EEZRO EICERELTERLET . RV MNLAR
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B9 2% mountVector B AIEELE T,

int mountVector (int vectorlID, int rendererID )

int mountVector (int vectorID, int rendererlD, int CoordinatelD )

2 DOBEHHPHYETH, EOBBTITT—IILREER LI, TORMTIIERDEZEZR EICE
BYID2ENTEET . BlE vectorID IZIFECE T BRIMLD ID %, #E<51# rendererID (ZIEL >
45—® ID %, &% ® CoordinatelD ICECELEIZRD ID (BT 5ET—ILREER) 18 7E
LEY,
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RIMVDOEBEETRE

CITIRRARINMVOERBIBEEEBEICOVWTIRWET,

B XIVNVORZEE

RIMNVDEDEZRET DICIE, setVector BEEFRALET,

void setVector ( int vectorlD, float x, float y, float z)

5% vectorID IZERTETTIRDRIMLD ID %, BIEI X Y. 2 ITENTFTNRINLD X Y. Z D%
BELET,. COBEMT. I TICHEELTWARINLOR D AZEM 22BN TEET,
BBIRDESITARINMVD XY Z RO EMILICERET HEMEFERATEEY,

void setVectorX ( int vectorID, float value)
void setVectorY (int vectorlID, float value )

void setVectorZ ( int vectorlD, float value )

IDDEHMBDHBYTTH . ENENRIMD XY Z D ERELETT,

B RINVDORZEE

RNV DEK D ZEE T 511, getVectorX, getVectorY, getVectorZ B =RERALE T,

float getVectorX (int vectorID )
float getVectorY (int vectorID )
float getVectorZ ( int vectorID )
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3DODBEHMLHYETH. ZTNETN X Y. Z KD %ERLET, B vectorID ICESTHRDRI ML
D ID #EELET,

H RR

NINMLORBEEETE T B0, getVectorinnerProduct BA#AFERALET,

float getVectorinnerProduct ( int vectorID1, int vectorlD2)

51# vectorID1 & vectorID2 IC. NTEEETE TS 2 DDRIMLD ID #18ELE T, COBEEIE
EEINIARINLORBEETELTGRLET,

B AFE@ORE)

NIMLDOHEEETE T 5101, getVectorCrossProduct BI¥AFRLET,

void getVectorCrossProduct ( int vectorID1, int vectorlD2, int crossVector )

C DAL, BIEL vectorID1 & vectorlD2 ITIRELIZARINMNLOAEESTEL. TDHER %1
crossVector IIEEINZARIMUICKALZE T, crossVector (ZHENCHEMLTEKBED
HYUFET,
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BEERRAE

ZITIRARINMLPR) TV, BEFIVOBEEERICOVWTIRWET,

B RXIOMNVORZIFERRET VY

INETHROTEEARIMUE, EICILADAERFREIBET272OIFEALET. A H5
MEBABDEZERNSREEEDMBICARDZNERDIY, ETIVERINLEDK REKRDY
TEREDARDPETSNET,

TIOLEBE ERLIERINLORDMEATDEEFERALTERRI’HYEF LA BRERS B
RBEERTI, —RICEROMEBECEZEHDAREERRDDTT FIZIEHIERERNISR
7=2(1, 2 3)IFBDEERMSREKL(O0, 5 3 )MELNFHA DFYRIMNLDEK S ICIEH
INMBIEZDORINMVDEEINTWIEERTLIABRRZFSFEEANINMLOK D EEE
BRIIBICTVEYNTEZRDZRERDTY,

B DEER
X .
/ X
(1, 2, 3) 7
Z

B EREHRCE

ERDESRBENS, RADEERLICEEINAZ 2 DORIMNVATOMERFRE, TDE
EFWMDICE O TBETEIHEIETEZIHA O LEBEICIE. TNE 2 DOXRI MV A @D EESR
NEEEBLTO L. KO EFERLET,

FEAEE T, [HIEEREDRIML (DMELRTEEHRAE) %, OEERTRSEE
IVNDTRIMUIZIRB I EVWD DEKRDDIER] T,
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B RINVDERE

RN % BEREZT #1352, transformVector B AFRALE T,

void transformVector ( int vectorlD, int bufferID, int coordinatelD )

Bl vectorID ICEEAZZ#E L WAV KILD ID %, #5<BI% bufferID ICEERZZS R4 DR 2 %48
WITBRIMLD ID %, FED coordinatelD ICHEIEL T BEDEEZERD ID #FELET,
DRI ERERE DRI NV EFIRER T DD TIERL, 5I1H bufferID IZIBEINLNRY
MUIZK D ZRALE T, 2D bufferID IZIE. HS5H LU newVector( int copylD )EEAE % B
WEBTEIRIMNLDIE—%F>THBVWT ThEELET,

B RYITVOEEZ

R)IVE TERDAEERT NNV EREBICEFLTVWE T RoTRY IV O ERFR%E

SHETRICE R I VEBR T ERIMNVEEEDTEEERTINENHYET,
R TV aEEZEE #5121, transformPolygon BA#AFEALET,

void transformPolygon ( int polygonID, int bufferID, int coordinatelD )

B1# polygonID ICEEAZEZHEL7ZWRY TV D ID %, #:< B bufferID ICEERZZ#2 B DRI KL
R EIEINT ZR) TV D ID %, &% D coordinatelD ICEEIZZEIRT 25 DEZROD ID 218 7%E
LEY,

CORBIIERETE DR TV AFIREK T 2D TIE AL, BIE bufferlD ICIEEIN/ZRY
TJUICRALE Y, 2D bufferID IZIE. H5H LU newPolygon( int copyPolygonID )EE#ARe
ERAWZERTZR)IVOAE—42E>TEWTC T EELET HICRU IV OBEIELRD
EERBICEETERW D, T IE—%2/FoTHETDLITLTLEIL,
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H T OEEZT

ETNEZHOR)TVTHERINTWSHD, KEDRIMVEREBICRIFTLTWET o
TETINDAERREZFETDINUE. ET IV BT INIMNEFEO TEEFEERTIVDEND
YFEY,

EF )L BEAEZ R Y BI04, transformModel B A FRLET,

void transformModel ( int modellD, int bufferID, int coordinatelD )

518 modellD ICEZZE#LIZWETILOD ID %, <513 bufferlD ICEEAZZE#E DRI MUK
DEEMTZETILD ID %, &ED coordinatelD ICEEAZZ G D EEIZERD ID 238 ELE
ER

COBEBIIEFREHBEDET IVEHRERT2DTIIAL B bufferlD IEEEINALET
VIR ALE T, 2D bufferlD (I, 5D U newModel( int copyModellD B E AR,
ZEHIZETILDIAE—ZF>TEVWTL ETNERELIT HICET VORI TVEPTEREA R
RBEEBISEETERVAO M TIAE—EES>TIRETHLIICL TSI,

B 7075460

EERICO—NIVEER EICRNIMVAERBL. 7T—IILRERERICEZELZ L THFELLIUTF
DEIITERR L, RITLTHTLIEELY,

import graphics3d.Graphics3DFramework ;
import Graphics3D ;
import Math ; // FAREZXPI)DEEZFERT /20

/] 7OV Z LDRMTIFUHINZEE
void onStart (int rendererID ) {

317



/] B—HIVEERRRE LR

int coord = newCoordinate( ) ;

// OB—HIVEEREDT—I)VNEERICEE

mountCoordinate( coord, rendererID ) ;

// O—HIVERZEZR%E Z 8iFEH VI 45 EDER
rotCoordinateZ( coord, PI/4.0) ;

/] X=1.0 DRI NMVEERK
int vector = newVector( 1.0, 0.0, 0.0) ;

// O—HIVEEZR EIIRINVABE

mountVector( vector, rendererlD, coord ) ;

/] BERREHERDIZEZ AIC, vector DOAE—%=4ERK

int trans = newVector( vector ) ;

// vector &7 — )L NEEIZERANEEL L, FER% trans ITRRA
transformVector(

vector, trans, getWorldCoordinate( rendererID )

);

/] BEREEESEREEN
printin(

getVectorX( trans ), getVectorY( trans ), getVectorZ( trans)
);

COFOVSLTIE.Z #iFHYIC 45 ERLFOELO—DIVEZREIC( X, Y, Z2) =
( 1.0,0.0,0.0 )DRINILAREBL. ZFNET—)L RERRICERLETH L /- R%, VCSSL OV

Y—ILICHALTWES . COFOY S LEEBRICETTSHE.VCSSL AV Y —ILiC

[ 0.7071067811865476 0.7071067811865475 0.0 |

ERTINFT, COFEEEHMINXEY DIBEIF 1// 2 ICF L ELKEEEBINED D
nYET,
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B S

IITRATMVOBEFRERVET BEHAFICLY. 3D ZEEOERDUEICHINT
2. U 3T74v9 AT =5 LD XY BEIR (V1Y RV ERR) 2 35FE D TELY,

B EEHNT

-RYMVOBEESRE

3D ZEFDAED . HEEE EDEDMBICHIGLTWSAERIY 7/ WNEE I, B
ZfTWEY 3D ZEICEE LRI MUICH L TEESN FZ1T)E T MESEE ETEORINY
ISR BALED., X BEAZEE Y BEAZ (Wb B4 ROEE) #1858 5FEN TEXT,

-BONBERIZETHER

IITARNRERON HEMEE EDRRMETT,

3DCG UADHREHTIE EEMEH LDE LEARERETION—KHNTYT, LH L. EFEEZER
AT —ED 3DCC DREHFTIE FRAREFICLY BEBRBOETERERETEIENLL
HYFET (BBAARKBYE ENRERDGZELHYET),VCSSL Graphics3D TEEFEESR
ERALTWALO BEBEOAE THARRERGINET,

#ERELT.VCSSL GUI ¥ VCSSL Graphics2D TlEZE ENRBTHBDITH L, VCSSL
Graphics3D TOAHETHARMERBYET Mo TINSAEEIEZIHFHICTIE. ZDEWIDL
FRDSBEERYET,

H XINMNVOEEHT
X EfR%ER"5

RNV L CEE SR 21T, BEEE L0 X BEZ% 1851013, projectVectorX BA# A
BLET,

int projectVectorX ( int vectorlID, int rendererlID )

=ADBIE vectorID IZIE. BEFEITINRVMNLD ID &I ELF T #=<BIE rendererID I
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. LY¥S5—D ID #EELE T,

Y EiEAR"S
NNV L CEEST AT, BEEE LD Y BEIZEA1S 5121, projectVectorY BIEA
BALET,

int projectVectorY (int vectorID, int rendererlID )

SHDBIE vectorID IZIE. BEFHEEITINRVMNLD ID #IELF T #=<BIE rendererID

. Lv¥S5—D D 2EELET,

B 7075 L6

ERICT—ILNERERORERRIADN BEBRIE LEDOEZICTHE TN ZEIFLTHAELEI UTD
FOICEER L. RITLTH TS,

import graphics3d.Graphics3DFramework ;
import Graphics3D ;

/] TOTZLORMIETHINZEEH
void onStart (int rendererID ) {

/] BRRINVEERK
int vector = newVector( 0.0, 0.0, 0.0) ;

/] T—IVREERRZR EICRI MLV ZBCE
mountVector( vector, rendererID ) ;

// EEHF
int x = projectVectorX( vector, rendererID );

int y = projectVectorY( vector, rendererID );

320



/] FEREHT

printin("X="+x+""+"Y="+y);

ZO7OV S L%ERTTHENVCSSL AV Y—IUICT X=391, Y=277 |RELRRINET (B
BIRBON—UaVEIUREFELET) . B ERBERFE DR OICEITBERICR>TWET,
BH,. IITHERALTWSIL—LAT—2 Graphics3DFramework IC8115, T4 R L DIiESE
M GUI AVREX VK ID 13, getimagelabel() B TREBTEET,
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EmRYE

CI T IR DBERAEICDOVWTIRWET,

W HRAELE

BIZIET —L72E 3DCC DEBEHIMBLIBRTOT I LDORREICEVWT FBICERRK
FNZBS0H FRAUEDULETY,

BHRYAEEI. ZDRFDEY, IRBLOEREHES 57HDULETY . HIZIE 3DCC D
BEEZHIOMBLORTOVILTIH EAAEHE, FLIFEREEOERHUENVDERARE
BYET EARLNMEEFRLTWBRIIETNLULEETLAWSDIC, FLBEEEHRLUERIE
EICHHLRINSIDIC.ERHELZERAL CENALEZTILELNHYET,

B ERERYITVEDERYE

VCSSL Graphics3D IZEWTC ERHTEDEKRERZDA, BfRER) TV EDOFRHETT,
NIFEREDRERREAMER OER(RRNo—ARICOAHERICHTVD. WHDEERR) &,
RYTVEDNRRZFONEINEVIHETY  Ad, BIRER) TV ENRRERFDIFEICIE,
ZORADAEE RRICHIFZR)TVDERNIML (RYTVICEERAAZFES, AZID
1 DRYM) DBEHREFEWVHEDEWTLLD,

BIRER) TV EDRRMEBERER NI ML, ERBEDOHBEICE >TVWBLIRAAT
MBICKOZBELETEFLTH., VCSSL Graphics3D TIlEHSHPLHEEINTWVS
getPolygonlintersection B CREEICKRHBENAEETT,

bool getPolygonintersection (
int polygonlD,
int directionalVectorID, int pointVectorID,

int intersectionVectorlID, int normalVectorID

HADEBIE polygonID ICIXFHIENRDORYIT VD ID %, #<BI$ directionalVectorlD &
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pointVectorID ICEFNZNEIRDHRARINLERBMBEARIMNLD ID #38ELFE T %5318
intersectionVectorID & normalVectorID IZIE. R mDALE EERR R MVIGHRAE NG 5720
DRIMVERBELT. ZD ID ZBELEFT A8 R)TVPERDRIMUIE. HOHUHHE
DEERNEEERE T oL DEIEETIHELNHYET,

COBEBIERY TV EERREDMBREAGRERITL. KAOFEETNIE true & FELRIFNIE
false 23R LE T, REANFET DB AL BIBUIEEIN T intersectionVectorlD DRI MLIC
R RAIENRY MUIEIRA normalVectorID DRI MUITERRARI MUVIERIRAINET,

B EREETINEOTERYE

EFTNRRITIVOEERBROT, BRREET N EOBERYIEIL. BRERY TV EOEFRYE
DIEYBRLTITIEDN TEZ T, DFEYETNEEH T DI TORY T VICH LT, BiRE DEZE
HEZTVWET . XAV ERELETIHER. EROERICKEEVWEREZRFELET, CONE
EHOMNCHEHELTHEINTVLET,

EFIER) TV EDBERHEAEITIICIE, getModellntersection BAEAFEALET,

bool getModellntersection (
int modellD,
int directionalVectorID, int pointVectorID,

int intersectionVectorlID, int normalVectorID

DB modellD ICIFHETRDETILD ID %, $:<B|# directionalVectorlD &
pointVectorID ICEFNZFNEIRDHRARIMNLERBMBARIVMNLD ID #38ELFE T %5315
intersectionVectorID & normalVectorID IZId, X mDALE EERR R MVIEHREEING D728
DRIMVERBLT ED ID 2BELE T BB, ETAPEHRDORIMNUE HENUHILBED
EEAERANEEE AT oI DERETIVNENHYET,

COBRBIET IV EEREDMUBEMREBEFTL. KRHLEETHIE true 2. FELAITNIEL
false R LE T, K AHNEET BI5EIL BIBITIEEIN L intersectionVectorlD DR ~JLIC
T RALBERY MUIERH ., normalVectorlD DRI MNUISERRIMVEBRARAINE T, KR
DNEREET 256 BROERRAE (pointVectorlD TIEE) ICREEVEDHABIRINE
ED
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B R)IVRATOERAE

RIVEALTOERHEICIE FRARFENEZILONE T, I TlE BIRER) TV EDEZEY
EEMALLEAEERHFHLET,

BEDLD. R)IVEE=AFOR)IVELET . LT . ZAFD 3 DOEAMID. ERYD
ERDOARANEERE 3AFIE VI V2. V3ELDFET AQVICEIWTEELYICEIWTEE
WEt A

ATV V2,V3 & BIDRY TV EDEMHIE TV RRDOABEROFTHIZIE VI &
AORYITVEDBICKBRAEETNIE V] DRBRERREDIEREZRDET,

HELIDEHD, ZAFO—LORILVENIIFNIE CO=ZARERIOR) TV idEMRLT
WET, HICKEWGER. TETER MO EELRVSEICIE EMLTWER A,

B E5FI/IET0ERYE

EFVALTOEMHEG RELE R)IVATOEMEEEHSPZR)ITVOMICTHLT
TR EEITOENTRETT . EARREDVEHR)TVEFIALICOVWTUEIZENRTERW
TL&D LALAIAIEX 1000 RYTVDEFIVALDIHEE. R IV OHEIE 1000X1000=100
FBEYETETCLEWN REICERHEEZT>TCWEDTIIRENEBEVWDOEEHA. ZITET IV
BT DHER. HEIEENREERIETILENELTBTLLED,

- ETFINVELTORBETHRE (VT TRT4T)

REBBAFERELTEFSNZON, EFIVALTOHOEEH CEHRHUEEITIAE (D
VTAVYTRTAT) TS ETIVDHROLARRUITRDEII. ET IV ETNTNEZRICEEL. H
EIEEERORRMEBEN —EDEHMAICERELSEHRERRLET . COAERITIEREICBRVE
HCUEYTZ2ENTRERD T KEDETIIVALTDEEENRERHEICEANTWSTLLD,

SEMAERTOSKEER (L) ZMIZL, R I EDITRTHE
E)DUFMAERHUEE LT HER (L) EOXRATEHRYUEAITIELEZEZONT T X
T ETILDFREEZEE L LT, ToIE- L BDEIRLE HEREFRLEOLEMHIS. F

RLUEIBRAAANFEREESILET . ZLTC IOFERERNDETILEDR KDY, —EL LR
WEEBEICFEET2HEICET VRN ERLZERALETS,
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-BEROETIELRIC GRAERADTRVWIRERICES

HEROHINWVEROETILVEBRO LIS BB I LREEHEROHREEZOEERTL
£, VCSSL TlE. CNIFBRARR TV ET N A>T HBERETIICERTERETZRET
WS CEET ERAOHRIE. PIALEFE (NI TAVITRYIR) RENEZLNET,

B 707540

ERICT—IVREER EICHBEETIIVEAREL, EAOREZETIE. HFRRETIFRIRLT
HELED CNITIFEREETIVEDBERYEERAVET EAMICIZ. BT I2RNSTREEIC
EEMRAEEL. THEETIVEDR RN —EURDERICEZE ZETEREOREE REIE
TUFHURLET AT DL L, BITLTHTLEIL,

import graphics3d.Graphics3DFramework ;
import Graphics3D ;
import Math ; // abs B AFER I 570

/] EFTILRR)ITVD ID %2 THLEH

int axis, box, pointPolygon ;

/] RONILD ID #IEZ THLEH

int directionVector, pointVector, interVector, normalVector ;

/] P=A—=23 V0BT

doubley =3.0; // RDEE

doublev=-0.0; // mDEE

double a=-1.0; // EAMEE

double dt = 0.05; // :EEIDT = A—> a3V kEER
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/] TOTSLDORMITFUHEINBEE
void onStart (int rendererID ) {

/] BEYAXPCERBEDORE (BIEFTEE)
setWindowsSize(800, 600) ;
setBackgroundColor(0, 0, 0, 255) ;

/] T—IVREEER EICEEZSET IV ARE
axis = newAxisModel( 3.0, 3.0, 3.0) ;

mountModel( axis, rendererID ) ;

/] RDEEERZH. MRV IV ERE
pointPolygon = newPointPolygon( 0.0, 0.0, 0.0, 0.1 ) ;

mountPolygon( pointPolygon, rendererID ) ;

/] T—ILREEZR EICEMETIVARE
box = newBoxModel( 1.0, 1.0, 1.0) ;

mountModel( box, rendererID ) ;

/] BRHUAEEROARANINLZAE
directionVector = newVector( 0.0, -1.0,0.0) ;

/] BRHUAEERDOFERNINZAE
pointVector = newVector( 0.0, 3.0, 0.0) ;

/] RREWADNIMNLEZRR

interVector = newVector();

/] ERREWMEADNI ML ERR

normalVector = newVector();
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// BEEFEARITEICENE+EITEUHIN SR

void onUpdate (int renderer) {

/| BETIBRDMNELEGE
v+=a*dt;

y+=v*dt;

/] RRVITVDABEEHRHEERDRERNMEEFEH
setVector( pointVector, 0.0,y, 0.0) ;
setPolygonVector( pointPolygon, 0.0,y, 0.0 ) ;

/] BRAUE RYEFZROEE
bool b = getModellntersection(

box, directionVector, pointVector, interVector, normalVector

);

/] RO FEL. EBREA 0.2 LARLEE R L TBkRY
if(b ){

// abs BRI HERHE %R 9 BEEK

if( abs( getVectorY( interVector) -y ) < 0.2 ){

v=abs(v);
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ZOTOVSLEETTAE BRERICHWEER—ILARTIINET  R—ILIEETLTLE R
—J)LORETHARIRYET,
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ANERNDOEEICDWT

[ 1] Oacle & Java I&, Oracle Corporation RUZDFatt. AESHDOXKERY
ZOMDOEICHITZEHFEETT . XHOH L. BRLFERLOEET L
BEREETHIGEDHYET,

[ 2 ] Windows &XE Microsoft Corporation DXKESLIVZDMDEICEITD
BHEETY,
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TRUSIVJEREVCSSL V77LYRAAAR & 20 ki

ZDXEDHABIL.LLTD Web A MIBWTERRHINTVLET,
https://ja.vcssl.org/doc/

&"\ RINEARN

WA, minearn, com
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