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ADiffractional D&% 100%ICL7=1%E

- 2R 8 E / Shininess, £ 518852 A / Shiny Angle -
JRDBEE, WERPRNDEEDLEIEZFAELET, SRIT. AREBREDEICRETDE
BASEAINZ S50 ELT. CZTIEELELIDSEREICRNET,

4

AShininess D&% 100%ICLEE

- RDAE / Light Angle -
T 7E5RLLTWBHRDOAEEEELET,
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4-3. 73> Az=a— / Option Menu

¥ Option XZa—EMICRWEH.PC BEDEINFTE(BRELT 720 EVEILEKH) LTWRIEE
[Option2| X=Za1—HHIEL BN P EINTRRINDBENHYET . TDBE. AZ21—HEDEREN
BIZ2 DICHIBNBRIITHY. EEEORBIFEDYEE A,

-#87’0v b / With Lines
EESRA G THANLTYarv T,

-m7’'Ovbk / With Points
a5 S CHET34arvTd,

-RyhZFAvE / With Dots
FEEm AN R THE T 2473V TY,

-R—)LbFavhk / With Balls
BEREEEYAXOATHET 24723V TY,

Awsa7Aavh / With Meshes
FEEREmAE Xy (BiR) CRE . maRRITZATavcd, XEZET7AILIETN)vY
ZEZRE LTI S5 ES4IEEEHD 3 WTLEXNTREITIVNELGHYFET,

-H@E 7Oy bk / With Membranes

BEEREBNAEE CRE HEERIRTE4 T ar Ty, AR EICKYRE PR AT
MINET, [ Edit / $&E 1 A=2—DT Set Light /| HDRE BB THPLEEDOEMARER
EZTAET. XEEEI7AIVIETN)YIZERELIE 5 FE 5-4 ICEEEHD 3 ATZLEAT
EHITIMENHYET,

-ZEE87 Oy / With Contour

EERERRT DA Tav Ty, XEFEI7AIVIGTMN)vIZERELE 5 & 5-4 IT8E
D3 WILEXNTREIDVENHYEY,
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-ARHLFOvE / With Custom Option
CZETIOGRR AT ar B E, T —YRITEIHILICERETES, ERE\EFRITOL
TavTe, DA T av Tk FTRDLIBV1V RIHBRTIINET,

Data Series = |1 | 1. ?—?%?H’E:&E?ﬁ

[ Option ]

‘J(':\f[iltlsz_ine{SR_ R 2. 7_‘{‘—'5’%35“
With Points FToavE
With Dots

With Balls ( size = |5— )
With Meshes

With Membranes

With Contours (N=10 )
With Comments

PLOT Clear 3.7Avh

ri

€

Ko

OO00DD00O00ONA O

IITT—IRNDBESE. TORIIFERTZA T avEHERL T EBE FEO 7Oy MRS
VERTETSOIHEBEINE T ADOT—YRINEEBMTRICF. T—IRINDESEZEXT. L
DREERRYRLET,

T—ARIDESIE. 1 D2DOT7MIUIC T DORIMNEHINTWDIGE, RAICTHAAATLD
FAILD T B IRDIT7ZAIDN 2 E, ... EWEIITBEYHTONET 2ZL.1 DDT7MILIC
BRI EREHTEELARE T H L S EIEZEI7MILER | ETSRIZIN,

-'55—<3> / Gradation

Z BICE>TIST—vavytdd47oarvTed. /57 —vav el BETIIHIEICA
STVWEIN  ERDBEIBETIEELARETI /77— YavDBRER. COF T avieEs
MICTBERRIND V1V RIDTERCH S, Color List(AZ—U AN IHETITWET,

[ Color List] (R, G,B,A;)

100,10 = /ST —avohEeERx .
o0t s (785 FERE) ¢&D

10,10

10 1.0

| X1Ti1E Ezaovl; JTHIT

AZ—YANAEBTIE V57 —2avOFEeE%Z. 1 7IC 1 BOMTEEZ T T0ERLYICIE
IaAVES! ;) 128 ATEIREIHYEY,

B KR(R), #(C), F(B), TEREA) DBERA%Z. ¥AIVVES , IKYIYTRELE
T EHEBMDIE 0.0~1.0 DEHE T INERE EDBDERIL—I) ICL>TERINET,
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- TS5vH9 A1) —> [ Black Screen
ERAEAICTE4 T avy e . OFF ICT3EAVESICARAYEYT 2605 RIIRRBEET
0)1’E¥LLLb—CBbJ\ E@@%%‘iEDEJ‘MLL—CL\iTO

-33%08 / See-Through
EFAILTEAT IV T NENEVD T, BREREFETIERAEICTHEALLE IV,

Tyvtl—ray (HESEE(R) / Tessellation
BEERDMNEAFR /. BEDKMEAHTTE4 T av T EHDE—RIHYET,

BASE PARABOLIC GRAVITIC
[GRAVITICIE—R: EERZELOSRT 4 DIIDEIL. ChERYIRTEICL>THIEERTL
T, DMRICFI>TELNIHE L EEERDMUEZBEICNL—AL RYEEZTDEFEFE
ICIRBE T, RBEMICMNASBLWET THET—FICEVTWET,

TPARABOLICIE—F: HEERDID% HEOEMBERLBEOMIENZLDIIC 2 REFETHTTL.
BoNd 4D CTHENEEEZEONHT I DRICL > TEONRMEZERLET, Oz
KL TIREONIH@EIE. REREROMBEZBEICN —ALADNSE, R TELONREDICMH

EPVFET R oLBERRENAEFTUVDDT, KFBONTHAIRET—FICAVWTVET,
KIDE—REIBEEEREBESH LA TRV TCHSET 344 L. co 7Oy MEE D SHIE D
—EREAHBFELHYVET  BRARICTSITO—EBHRIFTWSIFHEIL. Set Range TZH
mO7Oy MEEEEIFTKEIN,

IRODE—RE, F—FISLTEVWD I TLEIVN, E—NEBIRLA R SRR EAIEEL
TLEEIW, IN(X)/Cell JTERICX ARDRTEH A, F72IN(Y)/Cel JIEBICY AR AETE
ELTLEEIW, =D DERRD NX)XN(Y)BEDERERICHTINET,

XERHE ETF2EEEEHFYABOMHE LA YETA, NIBFEERCELE T, 37, LE
BOXE)—FAEPHBAFHHERYIET. FIZIE 5X5 THETIE AT —FHAEPHE
B 25 BICEBALETOTTERILAIW
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-8 ¥ X,Y,Z / Reverse X,Y,Z
XY,Z D AAEREGEIEEZATIVTT A8, BRYDRRMELRELTWRIFE. D
FFavEFERIZEERYDRTMBELREELET,

-5t X,Y,Z / Log X,Y,Z

TS 7R TRRT DA T3V T, ZDE—RE2ERAT5IC1E EEET—IH8 0 PED
BEEATOVRVWRELHYET,

BEVZTVIIS7TIE GEEHDED 10 THEINBARM(RMET7EH) THEIMEKIZT D0
ZIZHYFEEAEVDDE EOEBARICLY. BEDI 73 ZEZEHHAIRBRICHY., BEY
DOEFENERRDIEFITT. ZLTIZT VIS 7Tl BBRY DEFICTDAED R HE TILEL.
ZOMEDEDEERTT BLEKICA>TVET (FIZIE 1000 DAIEICIE, 3 TIHRLZEDFF
1000 ERTFINET) M- T RBEHDOEICEST LB LTS 7EZ70. [ KERICTIHNE
NEWNDTY,

2D i85 7c. ERYOMSEBEICRIA I

BEMIRRTIE. BERYORFIEERTIERZ7H, TOY MNEE DR KE - R/IMEEZIKE
REICHZTONE, BREYDOBFLRBAMEICHIVET, LML E BRI TIT>TH,
IR DL WEFICA>TLELET,

INZRRTDICIE NBBRRICEIT2ERBYORFIELRINELDEEZFALET &
T RAE - SMEZ 10 DRIENMNIBZELTEIFT . ZLHIZIERAE-R/IMED 10 D 5
TR0 eI NIE BBEYDAZ 5 KICRELF T IO95E FERYNALE 10 DFLEH
BERBDT BRYBFEZHBBICHASENTELY,

10

100000000000000
10000000000000
1000000000000
100000000000
10000000000
1000000000 7
100000000
10000000
1000000

100000
10000
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4-4. ©)—)U A=a— / Tool Menu

P =A—<3> / Animation

Jo57%T7 ZA—2a3VELTRIRT DY I TT AZA—DOIDIEREFERTHE. 7 A—
2avEGIHTEEODVAVRINABIBRLET ET. 7 A—2avY—ILDFERICHD
TMODE/E—R]DBIREE T, 72 A—2av DA EEIRLTLEIL,

[TRACE]: IAmHD LR [AETIRAICHIB LTV EIIIT = A—23V LET,
[INDEX-POINT]: IARMNHRREFT. REMDTIIICT=A—2aV LET,
[INDEX-SERIES]: BZIZEICRINEIVEZTT = A—2av LET,

[INDEX-X]: HE/ Av>a7OyMIBWT X EEZEINLARDST = X—23V LET,
[INDEX-Y]: BHE/Av> a7 OyMIBWT Y [EEEIHNLALST ZA—23V LET,
FRANGE-X1: 7Oy giE%E X AFRAANEITBEILANST —XA—vav LET,
FRANGE-Y]: 7OvMEE% Y ARAANETBBLANST = X—>3a v LET,
TRANGE-Z]: 7OvhEH% Z AANEITRBEILANST = A—2av LET,

TRANGE-X/Y/Z1D3%4& . Start ]I IEBIC 7Oy MEEIA . TEnd T B ICH &, TWidth 118
Bic7 Oy NEETE, TShiftlIBEB ICRRIH Y OBEIEEIEE LTIV HWT, TPLAY RS
VEHTET A= av i REBRINE T ) —EHTE—RHELEEAY ISICED—EHTE
BRAINET . 72A—2av a8 T LEWGEIX. 7= A—23arv 04V ROZEAL TSV,

FHXFOvh / Math

HADSEEBET —Y5ER L. TSI 7AYRNTBY—=ILTY, [ Z(<x>,<y>)=1 EEM N
ARAT4V RN EZRE IR L TIPLOTI RS VT e, ZOHAD /S 7 EEINE T A&
B HAPITIE X EHEHE<X> Y IEHZ<Y>ERTI2RENHYET,
X |IEET FAYSL4A / Program JAZa—mS LW TOv MY —ILAMERTEEL S, 2OY—JLEIAN
—VaV TR TELDRIERICIBN 2 A D dICEBY R— L TWET,

4-5. 7O0Y 5., A=a1— / Program Menu

V=725 7 3D B EEHR—NLTWBRY) TNEFETHS.VCSSL TRRikIn 27073
LERIFTLEFT, 7OV LI —DMERETRET. V=757 3D ZHlEL T, BEMLER
ExfTHhEBENTEETFMIEE 7 E2SRLTEIN,

VCSSL TiEiiL7=7A4s > L% T RinearnGraph3DProgram 174 RICANTHLE T
DAZa1—PoFCIGBIRLTETIR2ENTEETZETH B TOYMNY—ILELTERS
TOUSLRENRBMINTNET,

21



5. BEEEE771ILER

CDERVRETIX V=TI 573D TR AHARERT7MILDER (BB 5E) ICDWT
HEALE T CCTOERICEDVWTEZET 7ML EER L TLIEIN,

KB RYhBIE, T8 RRTITACTES |

TS ERICKREIEY M AFAT B E EOANINTWSMEEAZIRLTIE—L. V=7
V4757 3D OEELETEIY Y LT A=a—b 5 Paste Datal BRI ET, 77 EEST
ICFDFFT SOy hTcEE T,

5-1.CSV 74L& TSV 7714)b

TS7RDEZEEI7AIVICIE, BREEA LR EGERLET, COLDITEHINET7AILIC
T BITIE, EITCSV ETSV EWD 2 DD I77MIHEADHYETH,

CSVIER: T—9%1, (A7) I TCRY>THERZT7IILFEXTT,
—R&IC csv EWDILARFAMTEE T,

TSVIER: T—9%89T7XF (47ZH) TRYP>TURBZT71ILFERTT,
HERF (SRR T —ADHYET,

TS7ERICBWT.CSV IIXRETEYV INTER T 3T — YR ETEILERAIN. TSV OIS
SVTRETIERT BT —IRETILKFERINE T V=77 523D TlE.CSV & TSV O A
IS IS LTWET,

X RBEER TSV A TEBUEEY TXFEDHF TCRPYETH BUET 7L TIIITXFE
EAETAANRELTWEY BICEATHDOA TR >Y (Whp3 SSV) BHIAR—R &
RTCYTDEICBE LI T7AINVEILBEELET U T T EEDDICENSERXBIET —
HIRWET (£2TY=T7>J 57 3D TRIELTWET),
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5-2. T NJyORER

CSV/TSV EWSERPYXFOERDMICEH. VSTEDT—HITIX#ENEEILERZH | &
Wo eI DWW T BHOEXNBFEELET V=7V Y 57 3D Tl —RBMICIELERIhTY
BITh)yIZEX IRV AZLERNICHBLTWEY, I TERET RIEICOVWTREGHLE
j_o

- Ty IRER LI
Th)y ) REX | & MEARDIEVE X B EAFRADIEV%E Y BERBLTHDELIICZ
BEEEH L TWKEXTT . YNy I RERIF KRBV TN ETHBICERATREE LI A Y K
DAHYEYT, REX P Y MEFRICHEALZBERLNKRIRTERWVELDIT Ay MEHYET,
LIRS RETEY 7N TI NIy I ZER D771V EER T B FIEEFIRLES,

-RETEY 7 TOIERH
FTREFEVINIITEZEFL. REELOENEZZBICLAFE. KREERADHIC X EEEE
WU, &S ERDITICY EZEBRLET X /Z7L0 X #iE Y DAL, THRE] > [N
IVIDRETKRE-ZEETEXY) ZLTC.ID X FE Y 1T20E T HRAFMAEIC, & XY 1Ot
9% ZE%ZRHRLET,
B:REEY 7O 7 DFEREH

Et&EYIrI P

0.0 0.1 0.2 0.3
0.0 | 1.111 | 1.233 | 1.453| 1.882
1.0 | 1.4317 | 1.432 | 1.551 | 1.714
2.0 | 1.881 | 1.883 | 1.772| 1.701
3.0 | 1.532 | 1.228 | 1.113 | 0.988

EBICBNT EWIID X B RWNTHY B, FRDOEIED Z BE2BRLF T, ERD LSRR
L. 774 % CSV (AVZREHY) BRATHRELHKEIWITRPYD TSV X THREFL TEHRH
BIIHYFEADN . ZDERTIE CSV ZHRELIY) A INT CSV 771K V=TV T57
3D THAROENTE HT/OVMNETL2TOTOV M ToaV MERTARETY.

BREDENMEINIEXFEY ITORRIEEETEENATRETT . TDHEIE Z EDFHRE (£

ICBWTIRDMEE) 2 ROE LD EIDOFEDHTERIRLTLEIW ZDHFE X EE Y EICIE
TNTNINBSLITESHEIVIRONTT,
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ROV MR MEAREEARDOEESDOW VAR TERSD (EB50HVERIETZHY)
m7OyMe Xy a-fE 7Oy M CIEBEFREVOTTAS . YNy I ZRELXDT—9%E 7Oy

NI 2BEIE THEAR (1T) AR (B) DEELDOHVEIRTESNIEVWIET. 2 BYD/NY

— VN EELEY, CNIEABUIETIE, EE5DHVERINICK I >TEEDHINTREVET,

BETIK. EARDOLUARINAY FRTEINET, DFY XEEELT.Y ARLELT
BEOITHED B NET,

IhaE MABDLEVAERIICLTIRTEE WSS, 2FW. Y 2BELT. X AEIZELLTS
EIIREB|Z WX T—YDREE EDEIVIC, T VERTICAL_SPLIT JEEHLTLES
A%

B BREOXEYATEIKTEH BATRHICEHLZWEEIFT LEVEL_SPLIT JEEXET,

-EBRINDRE

J)=F7>4557 3D TlE . \&EEAELEDEIICT LEVEL_INDEX |ESEH T2 EHRIINESE
INETMNIYIRERELTHEHAAFTNET DO EILOENSIEIC. 1TTEICRIIESZEEEL
9, 2 TEURE. BEOTN)yIREREBKRTY,, £LZLITRICREEH LZRIEFESICLY.,
EZEDFRE T 2RINNMIRYDTONET, RIUTWKOTHERTTEETT,

X BB E7OVNEERTAICE. BRINBVWT X R Y AHRIEL LIXEIBICHE A TWS
MEIHYET,

B: BEHRINCHBIFBTMN)vIRER DB (REFEVIMER)

LEVEL_INDEX 1 1 1 2 2 2
Y Y Y Y Y Y

X Vi L VA L L L

X L L A L L VA

X L L L L L L

X L L VA i i L

X L L L L L VA

301 231 2

ERICBEVWT, —TENRIINBSERRINT Y, RIDBRLDEFRERH DT ST7ELTE
WINET RINDELDT . T LEBRICBI OB TEEINET (XWith Rainbow
A7 3> OFF B¥),
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5-3. 3 AZLER

3 ASLENEIE

KBV IMIBVWTII NI ZERA DN IKFERINZDICH LT, AT IV EEBEZAVL
TR TIE. 3 AT LEXNLLFERAINET .3 ATLERIET7MILEITICENDS X\ Y. Z &8
L. 1TICDOX 1 AOEERERIRTZENTT,

ZOERIF. TOVIIVTICLYIEBICHENITERTESRE, R X P Y BRI XA
WEHHBAREZEERETEDZEN A YN ELTREITFONET . ZOXY YIS RETEVIITOD
T—HERICBWTHERAINZELNHYET,

3HFLERADE (FTEEIY) :

X1 Y1 Z1

X2 Y2 z2

X3 Y3 Z3

X100 Y100 Z100
BBRNORR

3 AZLHATIE. ZEITEROBICLY BROT 95— MDD I7MIVICEEERT2ENERS
ICCEFT V=77 573D T 2TEMLAZBITAZIIVE. TINRIIOR Y &R
N ZZUBRIIBIDRINCBTET—YERBRINET, RINDERZT—HI. V57 LIBRIC
BDBTEEINET (XWith Rainbow 73> OFF B),

5-4. 3NFLEATHERREIDICIE

3NFLEXTHZREIZICL Y Y EZEEL. X ABICA>THD SIRE TEREEZS
SHLULTWKEIW ZZTEARITZ 1 TIRIA. Y E% 1 DESD, £ X ARISH> Thd binE
TEREZEIHL LIV, I ZRYEL THEADEREZZEIH LTS,

BIELTORR=TICHDIEDE DA, 3X3 Xya EICEITEE Z(XY) 2RI DERET —
B RR—=VITRLET,
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B:3X3 ORBF R (BIRFRIC Z EHHIE)

X11,Y11 X12,Y12 X13.,¥Y13
X21,Y21 X22,Y22 X23,Y23
X31,Y31 X32,Y32 X33,Y33

x: EEEIZIIVOARR

X11 Y11 Z11

X12 Y12 212

X13 Y13 Z13
(= A 17 )

X21 Y21 Z21

X22 Y22 222

X23 Y23 723
(= A 17 )

X31 Y31 Z31

X32 Y32 Z32

X33 Y33 Z33

CDIHIREEBEI7MINAEE DTS, C S5E. C++.VCSSL*, BV FORTRAN77 TOfgE 74
TS LERR—IIHIRLET,

XVCSSLIE =727 57 3D EDEHRBEEERATOVSIIVIEETT . F X 7EZD
SRRIEI,

Z7 N
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EETCOTOVSLERE / Z=sin(X)+cos(Y) DEIESS7%ERK

#include <stdio.h>
#include <stdlib.h>
#include <math.h>
int main(void) {
double x, y, z;
int xi, yi;
intxN=10; // X AEDEZER
intyN=10; //Y AEOEZ=E

/] XY AEOEEEH
double xMin = -5.0;
double yMin =-5.0;
double xMax = 5.0;
double yMax = 5.0;

[/ WAT7AIV%ERL

FILE *fp = fopen("a.tsv", "w");

if (fo == NULL) {
fprintf(stderr, "771 IV ZFITEEA.");
return EXIT_FAILURE;

for( yi=0; yi<yN; yi++ ){
for( xi=0; xi<xN; xi++ ){
x = (xMax - xMin ) * xi / (xN-1);
y = (yMax - yMin) *yi / (yN-1);
z = sin(x) + cos(y);

/] E%STREPYTESHLTHIT
fprintf(fp, "%If¥t%If¥t%If¥n", x, y, z);
}
fprintf(fp, "¥n"); //ZZBRIT
}
return EXIT_SUCCESS;
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C++EETH7OsSLERRAE / Z=sin(X)+cos(Y) DBEY S 7% R

#include <fstream>
#include <cmath>

#include <cstdlib>
int main(){

double x, y, z;
int xN =100; // X AEODEZ=E
intyN=100; // Y AROEZ=E

/] XY AEOEEEH
double xMin = -5.0;
double yMin =-5.0;
double xMax = 5.0;
double yMax = 5.0;

/] BAT77A1IL%RRL

std::ofstream ofs( "a.tsv" );

for( int yi=0; yi<yN; yi++ ){

for( int xi=0; xi<xN; xi++ ){

(xMax - xMin) * xi / (xN-1);
(yMax - yMin ) *yi / (yN-1);
s

in(x) + cos(y);

X
y
z

/] BEYTXYPYTESHLTHRIT
ofs << x << "¥t" << y << "¥t" << z << std::end;

}
ofs << std::endl; // ZZH®AT

ofs.close();
return EXIT_SUCCESS;
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VCSSL(3.0 AE) copFasS LBl / Z=sin(X)+cos(Y) DBEYS7%ERK

import Math ;

doublex, vy, z;
int xN=100; //XABEDEZREH
intyN=100; //Y AEOEZ=E

/] X-Y AEOFEEH
double xMin = -5.0;
double yMin = -5.0;
double xMax = 5.0;
double yMax = 5.0;

int file = open ("a.tsv", "wtsv"); // HHATBT7AIL (wtsv i& TSV ESAHE—NR)

for(int yi=0; yi<yN; yi++ ){

for(int xi=0; xi<xN; xi++ ){

x = (xMax - xMin) *i / (xN-1) ;
y = (yMax - yMin)*j / (yN-1) ;
z=5s

in(x) + cos(y) ;

/] XY, Z %S TXEYPY TEZHLTHRIT
writeln(file, x,y,z) ;

}
writeln(file,™); // ZHHIT

close( file)
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FORTRAN77 EETH/OYS LB / Z=sin(X)+cos(Y) OHEYS7%/EK

IMPLICIT NONE

REAL*8 X,Y,Z,X_MAX,Y_MAX,X_MIN,Y_MIN
INTEGER X_I,Y_ILX_N,Y_N

X_N=100!X HREODEZREREH
Y_N=100!Y ARODEZERH
X_MAX =5.0D0 ! X AREDFHEEEH
X_MIN =-5.0D0 ! X ARDEHEH
Y_MAX =5.0D0!Y AMEODEHEEH
Y_MIN =-5.0D0!Y ARADFHEEEH

OPEN(UNIT=14,FILE="a.tsv',STATUS="UNKNOWN')

DOY_I=0,Y_N
DO X_I=0, X_N

X = (X_MAX-X_MIN)*DBLE(X_)/DBLE(X_N-1)
Y = (Y_MAX-Y_MIN)*DBLE(Y_I)/DBLE(Y_N-1)
Z = SIN(X) + COS(Y)

IX)Y,Z #97TXEIYTESHLTHRIT
WRITE(14,%) X, Y, Z

ENDDO
WRITE(14,*) | ZZE&4T

ENDDO
CLOSE( 14)

STOP
END
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6. A DI > 7HEE

J=F>49757 3D Tld.T—9 771 DS TR BANSTSI7EHETEELTEE
T onEHA IOy NECET,

6-1. BX7Avhy—iv

HATOVRNTHEATZY—IE V=TV IS T7TEEYR—NTWETOVSIVIERE
[ ' VCSSL 1(8 EZR) THREINTHY. /Z7BEE LD 7OV/ZL(TOTFL) 1XA=a
—HOEBATENTEET . HADOHICGL T ERDOY—IUDHYET, IhoIFBEETELARL
TWBEHEDT Web R—Y ETEHLULWMERAEEMGRLTWET, —BEBIRIILLTDRYTY,

-z(xy) R D 3D 7S5 7#iE

BE

z(x,y) XD X%, 3D OHE/ Ay 737 L TRELET,

..0.292 ‘Z

-0. 562

FRAE | BER.ADEED! z(x,y) =1 DWICHXZEADLTT FOvh RV EHTE,
ZOHAA 3D VS 7ELTHBEINE T HEY T OV NEERELIEEANRETY,
SEHAARER | https://www.vcssl.org/ja-jp/code/archive/0001/5100-graph3d-input-zxy/

zZ(x,y, )R D 3D VS 7H#HE

BE z(x,y )R DR %, 3D OHIE/ Ay 21757 TT = A—YavigELE T,

FRAZE | BBER ADEEON z(xyt) = IOBIHEREADLTI TFOvh RV %ERY
EEDHANIDIST7ELTHEIN. [ t |ZRFAERHRELTT = A—2avRR
INFY.EEPTOVNEEREELIEERRETT,

SEHAARER | https://www.vcssl.org/ja-jp/code/archive/0001/5500-graph3d-input-zxyt/
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https://www.vcssl.org/ja-jp/code/archive/0001/5100-graph3d-input-zxy/
https://www.vcssl.org/ja-jp/code/archive/0001/5500-graph3d-input-zxyt/

-X(t),y(t),z(t) D 3D 7> 7%iE

BME x(t),y(t),zO) XD % t ZENERELT3ID VZ I 7= X—=a v LET,

FREAE | BE%R ADBEEO!N xt) = 1.7 yt) = 18LUT z(t) = IOMIBEREAALT
[ 7FOvk IRIVERTE ZOHANT t |EENEHELTID IS 7ICHES
NEF,EITI 7=A—=2ay |RIVERTE T IT7ERRIDDIRINRLICHE
WTWKEIIL T X—2avBEINET,

SEHRARER | https://www.vcssl.org/ja-jp/code/archive/0001/5300-graph3d-input-xt-yt-zt/

[ BR—=vavoHRAFayhv—Iib

BEIGCT./Z7EELEON Y—Ib 1 > T (IDBXTOvE I xAZa—Dm5 V=TV
JS7H VCSSL #HR—NFZRINSEH I WL IBNN—UavoBX Oy —ILEFER
TEET, TDY—ITIE z(xy) BXDITSTULOMEITT  FLHEARND x &y &2 < > TH»>
T <x> & <y> DIIIENMRINIEVWFEEAN . EOSTHERAINTWEAEZEBELT. SF
FR AR REEIC A > TWET, ZDIRY—IL Tk, log BN BARTED In TIEREBRIE
D log10 EELICAR>TWAEISEFREANBETT (FILWY—IL Tl log10 ERLTY),

6-2. BADEIHELEAH—E

EHAXTOYMNY—L TR ADBEEROD! z(xy) = 12EOHAFIC. EXANICITEBOEE
ATHREADLTEIV L NMFERT * [ BYEIRT / IBSEFEVET . NMIE-Z
YEIRBLE SIZBELYEERICGHESNIT . BELE SIXBZEICGHELEWGEIX. TOH
DEPZIET (x+y)* 3 1DEIITH2T () TH>TLIEIL,
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https://www.vcssl.org/ja-jp/code/archive/0001/5300-graph3d-input-xt-yt-zt/

AW TIE FIZIET sin(x) + cos(2 * y) 1DEIIT, — MR ZREMEFRTEET, YR
— NEINTWBEHO—EILLLTD®@EYTY:

sqrt()
ZHERIL—b

exp()
SR

Log10()
10 ZEE L 8B
XTY— )L AZ2—DEROFHXTOYNY—ILTIE BT log EL7HBES log10 EAFERYET, LHL.
(7O 5L XZ2—DHFLWERA TOY MY —ILTIE (VCSSLDOERRIZHED 728)  log & In EAFERYET,
CNICER T 2RELAE 17270, IRETIEERS log 13fFH T log10 & In DFEVWDIFHAHREINET,

In()
BANEEE LT B

abs()
Mg

fac()
BBREEE XY= AZa1—@EROBEXTayMY—IL TR, () 2ERLTFIWL,

*%
NEFHEE XEOVARERD 2x3, BOERS(-2)*x(-3) 7,

XY=V AZa—DIRROHX TOY MY —ILTIE, 223 DEHITTAJEERRLTT I,

sin()

YAV /=A%

cos()
a1/ =AEH

tan()
YTV N =ZAHBE
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asin()
T—=oHAV/H= AR

acos()
T—IaAY% 1V /M =AEN

atan()
T80TV N M=AREN

sinh()
INAINIRY Y D54 [ IRKREE 2K

cosh()
NIRRT A /TR BREREI R

tanh()
INAIRYy O N/ IRBERRERET

asinh()
INAINR) D42 DM/ W R FREEEL

acosh()
INAINIRY) Y aY A > D3 BAEL/ W I B R R

atanh()
INAINIRY) YD H T T N DI RE ST/ 3 T R HR B £
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7. 7= AX=>3Y
V=757 3D TR IZ7ET7—A—>av BT 2FETEET,
7-1. B—I771MIVADT—IDT = A—=ay
BE—DI77MIICREBINT 8% RANEFL AR LY, BEERODIEFZRRE R QL

F2YLTTF A= 3V IEEENTEF T FTNICRZFET . VS5 7EmEm O Y—IL(Y—IL) |
> [ PZA=23Y JAZa—%5RIRLT. 7 AXA—=2avV—)LERELTLEIL,

count=0
m BN
PLAY | == omn
£k ITRACE ~|

BN T =A—2ayY— )LD TERICHZMODE/E—R] DRBRFEEH T, 7= A—23av D
AEBRLTES Y,

MINDEX]: BH#R/m7AYMIBW T IARD O RETET = A—>av LET,
[TRACE]: BHiR/s=7OYMIBVWT BRI SIRRETET = A—2a v (LX) LET,
FINDEX -SERIES]: BFRIZEICRINEIYE L TT = A—2av LET,

[INDEX-X|: BE/Av>a7OvMIBWT X EEEINLANSTZA—>a v LET,
[INDEX-Y]: HHE/AY> a7 OYMIBWT. Y EEIDLADST = XA—3V LET,
FRANGE-X|: 7Oy % X ARANEITBEILANST = A—3av LET,
FRANGE-Y]: 7OvMEE% Y ARAANETBEBLANST —X—>3a v LET,
FRANGE-Z]: 7OvhEif% Z ARANETRBEILAN ST = A—3av LET,

[RANGE-X/Y/Z |1 D354, IStart JIEBICT Oy hEEA . TEndJIEBICHR =, TWidth 118
B0y hEaEE. [Shift) BB ICRZIHZYDBBEEIBE L TEIW HiLW T, TPLAY RS
VERTET A= av A RBINET B —ERTE—RHELEERY . ISIKEI—ERTE
BRAINET 7 A—2avE R T LEWGEIK. 7= A—23v 04V ROZEALTLEIW,

BB EHRIDT ZA—aVETIBEIE. HONLOHT —IEERRINODEXTRELT
BREDIHYFTFHMIET 5. BRET7MIILER 1OEEZTSRIEIW,
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7-2. EBOEBI7AINDT = A—>ay

BlZIE T sample3d_O.txt | sample3d_1.txt 1T sample3d_2.txt | -+ REDLIIT,
BREOIZAIINEAIPMFNIEBBD 771 % RAEFHHAATERICTZ7ICTOYNTBET,
T A= avEBEEITOELTEET,

THhICKFET . /S 7BE EESDOT OS54 (Program) 1XZa—b5 [ E&H 3D 7—47
FAWDT —A—23> | EBIRLTLEIW,

THEY—IVDUNENEEL. XTI 77V ERHFAL T 28RN D, HD15
BIFBIRLUTTKEIVWEWGEEFT WA %23 &, T RinearnGraph3DProgram 174U
SHDI animation3d_input | 7AILIHBERINF T AZETEIORICH Y TILT—47
7AILHA>TWET,

VT 77V E LR F 2B RONDTD AL TLEIVW, ZITI7MINVAICIZ EED
HSEOERWED (TR) ZEEELE T,

sample3d_12.txt
L ] | ]
ANTEIPAINE  HRET
HEFEBTEBDH AR AARAIN, LU FOT=X— 2V — L OEE S EHLET
v

ZrINES =0

PLAY

ERMICREDE—T7MILOT ZA—av R TPLAY I RSV &R EBERRA.
[STOPJRYVTEIELET, FEMAFERARICDOVWTEILLTD Web R—IU % TS RRZXLN:
https://www.vcssl.org/ja-jp/code/archive/0001/7300-graph-file-animator-3d/

BREIDV—LTRT BERFEEF IRV R TET TIA—2aVDOFAVE EEDBEKRT
FAINELTRETDELTCEITRELLBEREZT = A—2aVvBET5HODY—ILE,. BLL
[ 7’0754 (Program) JAZa1—Il EHBEHRI7MIVDT —A—>3ay JELTRBIRTL
FI,IELICDVWTOFELWMERAAEIFLLTD Web R—VETHSRZIL:

https://www.vcssl.org/ja-jp/code/archive/0001/4100-image-file-animator/

7-3. TOMHBDT=A—3y (BIEETZA—>aViR)
ZDft, T OS54 (Program) 1 XZa—D05, 75 7% oK YEEIEHGITET7 ZX—3

VIREDFIATERETY, —BEFHMIE. AXAZ1—05T 2O7FVIROTATFLIZDOVWT |
IR - RITL T,
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https://www.vcssl.org/ja-jp/code/archive/0001/7300-graph-file-animator-3d/
https://www.vcssl.org/ja-jp/code/archive/0001/4100-image-file-animator/

8. VCSSL Tl {H - B EhLIE

V=7 Z73D. TOT IV EEVCSSLICLHEEZ Y R—ALTWET HDECERT
2 BEITANEEEBUETTOYMNELY GARAALT—H%ZEH (NI LT7Oy b3t
BELENTEIT,

8-1. VCSSL & Graph3D API (Z2\WT

VCSSL (& T—4 DT AR, St ELBREEFBITOILODERTOISIVIERE
TY.CERBRDIV VTN EERALTEY. BRILBEIBENTEIT,

VCSSL

70753V E5E VCSSL ARFAb
https://www.vcssl.org/ja-jp/

VCSSL &RV TNEERDT,. 7OV ZLIE. —BROTFAMIT 149 (AERHDEDTE OK)
TEEELLRTTHERTELZ S F/2. V=757 3D I& VCSSL OIS LDERTRIEEN
BLTWS7®H. [ Program / 7OV 5L I AZa—0SFRICTOTSLERIRLTEITITZE
NTEFT, 4B, L8 URL hSEED VCSSL DRITRIEAAFIZEETEIET,

VCSSL 51 =F7Y 457 3D ST 5ICi4. tool.Graph3D APl AEELEYT, ZITH
Graph3D APl O—EBDORED A &AL E Y, £#EEId TEE URL oS IRTEET,

tool.Graph3D API E¥Hl{EAR
https://www.vcssl.org/ja-jp/lib/tool/Graph3D

8-2. OV S LDIEKRERETT

VCSSL 7Oy S 4lE,. —fDTHFANI T4 TEBICEER L, LR F (ZRAIOKRE)
[ wvessl JEMFTRELTLEIW, VY IMIE T REDRICT7M IV DREELEERIRT S
IHENHEDT. ZDFEIRTTRTDIFAIVIREERBATIEIWN,

E2 70U S LERITTRIULFTIZT7 VY57 3D DAZa—/N\—h5T Program /| 7
OJ54L | XZa—%2)vILTKEIW,$5&707 5658 RT2BENIRIINDEDT. T
ITEETOISLEERE, BITINET,

BEELFERTE7O07 5 41E. T RinearnGraph3DProgram | 74U ICANTHELE, £
A%V I LIBRICT CICRRIN, FHEICERITTESLIICRYET,
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http://www.rinearn.com/vcssl/
https://www.vcssl.org/ja-jp/
https://www.vcssl.org/ja-jp/lib/tool/Graph3D

8-3. 7OJ S LM

77 )\ ETOVvRT S
LU EEEET =9 771 ) [test.tsvl =T OV NG5, REEMALTOVS LT,
BH.T//ITHREZTIEAAVINTHY  LEBOBRIIIZARITINET,

[/ =757 3D &ZHIETB54T ) &A1 R—b
import tool.Graph3D;

//N=7>757 3D =R#H( x iIE, y L&, |’ &I, 918 )
int graph = newGraph3D( 0, 0, 700, 700, "Graph") ;

/| ET—45774)LT testtsv 15T OV
setGraph3DFile( graph, "test.tsv" );

$8TAYNA T aVERETS
BWT. B7Ovha7oavaEMIcL ROy 7o avaEmcs37 005 4T,

import tool.Graph3D;

int graph = newGraph3D( 0, 0, 700, 700, "Graph") ;
setGraph3DFile( graph, "test.tsv" );

//m7 Oy EEBNICT S
setGraph3DOption( graph, "WITH_POINTS", false );

[/AETOYNEF/MICTS
setGraph3DOption( graph, "WITH_LINES", true );
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IS 7%BERIFAIVICHATS
LRI S7%E&T71 ) Ttest.pngl ICH AT ZT OIS LT,

import tool.Graph3D;
int graph = newGraph3D( 0, 0, 700, 700, "Graph") ;
setGraph3DFile( graph, "test.tsv");

/172 7%BRT7AILT test.png IICHAD( 571D, BRIZ7(ILE, BRI )
exportGraph3D( graph, "test.png", "PNG");

BEEBOEEET—I 77\ ER2ETOYNL EEBOERI7AIVICH DTS

HUWTIHATYEVCSSL 7O 5 ah bR Tltestl 745 DRIl H D, BHEDEZET—57
71 [testO.tsv ] ~ Mtest100.tsv | Z X2 &7 Oy ML, B 771 [testO.png | ~
ltest100.png ITHE AL T OV S LTY,

import tool.Graph3D;
int graph = newGraph3D( 0, O, 700, 700, "Graph") ;

[/EBi %155 100 ETERLGDSIL—T
for(int i=0; i<=100; i++ ){

setGraph3DFile( graph, "./test/test"+i+".tsv" );
exportGraph3D( graph, "./test/test" + i + ".png", "PNG" );

//100 SVMRY—F(F7=A—3vIx4h)
sleep( 100 );
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-BEAEET—Y 77 IV ETRMAS EEERLTTIOYNTS
XRBRIC EIEET—8 771 ) test.tsv] &FiArAH Z fB% sin( Z & )ICE# L ETFOvR
$3TOUSLTT, mAIC, Mtest.tsvI "R ARITEZSTHEEERVET,

import tool.Graph3D;
import Math;

/] EEREET—H 771 [test.tsv] %, TSV R DFHAAAE— N THIK
int file = open( "test.tsv", READ_TSV );

/] F7ANATEZRG

int lineN = countlIn( file );

double value[]; // 1 7D X.Y. Z {B%1E % 23EE5
string newData =""; // $iLWTF—4%4E 2 23X F5| 2

for(int i=0; i<lineN; i++ ){
value = readin(file); //11TOT—4%%EFITEEL. RDITA
if( length(value,0) == 0 ){
//ZBBEITIFEDEFRIT (EOLIFVRTAICL>TERINTLWSHITI—NE)
newData += EOL;

lelsef
//ZBETRWMTIE Z E% sin(Z B)ICE#BLTESHL. T
newData += value[0] + " "+value[1]+" " +sin(value[2]) + EOL;
}
}
[177ANT I EX%FHALS
close( file );

int graph = newGraph3D( 0, O, 700, 700, "Graph");

/| BEBEOXFINT—oMST 77Oy h
setGraph3DData( graph, newData );
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ERDTOVS LG XFIDOFREEUIBEMAED HITERTT  test.tsv AEERITEZ TR
BRI UTOLICHIEDORINZER) =757 3D NEETHH N EBNIERETT,

import tool.Graph3D;
import Math; //sin FiE#=FET2DICHE

/] EEREET—H 771 [test.tsv] %, TSV R DFHAAAE— N THIK
int file = open( "test.tsv", READ_TSV );

/] F7ANATEZRG

int lineN = countlIn( file );

double value[]; // 147D X.Y.Z {4122 2 H{ERCF

double x[lineN]; // £1TD X [E%1EZ 2 BEHE 5
double y[lineN]; // £17D X {EAE X 2EUERS
double z[lineN]; // 217D X {EAZEZ 2EUERS

for(int i=0; i<lineN; i++ ){
//1 TDT—H%EEFITIRFL O RDITA
value = readIn( file );
x[i] = value[0];
yli] = value[1];
z[i] = sin(value[2]); // Z f&l& sin(Z {&)ICZE#2

[177ANT IR %HLCS

close( file );

int graph = newGraph3D( 0, O, 700, 700, "Graph");

/BB OBIET —SEIAST ST Oy b
setGraph3DData( graph, x,y, 2 );

SEDLEFFEICEET, BBIEFIFRRICEBRDT T LET,
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9. Java nnn_éa)fﬁlhﬁ] Egﬂﬂt I_EE(J& 3D #ﬁ

Y=7>%957 3D & BIETH>7 VCSSLICINA T, Java EETOREEHR—ILTUVET,
9-1. RRADEFEIV /(- FT

Java BREETY=7>757 3D %HIHT 2ITIE. Bk Java SEROREFKERE UDK) HARETY,
IDK DAFRA Y ZAN—IUIZDWTIE, Java SEDFRRECERGS T A MRELETSRILEIV 2
B, I TIIRERDOBEMIED7= IDE FFERET. AV MIILERFTIFATYRZIAUTITVWET,

[FCHIREDNRI>TWBREDHRELT. V=TT 57 3D %i2E§ 27D ELRY VS
WAERERL, OV /1)L -RTLTHELLD, [SampleO.javal EWDEZETT A TOO—R%EE R
LT X AR T7AILV R L TLIEE

import com. rinearn. graph3d.RinearnGraph3D;

public class Sampled {
public static void main(String[] args) {

/] T2 7 %EE
RinearnGraph3D graph = new RinearnGraph3D();

BWT V=77 57 3D OEm/\vIr—YWIZHBT RinearnGraph3D.jar (JAR 771JL) |
%, FOO—RERAUBAAICEWTKEIW, ZL T ATV RSAM ViR KR ETEDIHZAIC cd BRET
BEIL. AT OESIICAALTAV /NI LTS

javac -classpath ".;RinearnGraph3D.jar" SampleO.java (Windows DiZH)
javac -classpath ".:RinearnGraph3D.jar" Sample0.java (Linux FE0D158)

X DD, -classpath DEDEATORYPYIEN, [; | & [ : ITER>TVET,

I5—EOAVIRMIVTELEEHRLELT ZOEIUTOLICAALTEITLTLES L

java -classpath ".;RinearnGraph3D.jar" Sample0 (Windows D175)
java -classpath ".:RinearnGraph3D.jar" Sample0 (Linux FD15BH)
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RITOBR. /S 7EENEBTHIEKINTT . UEOH Y FIILI—RTIE. LOITVRD
Sample0 DERD % Sample1~Sample6 ICEZHA T ARRICIV/N(IL-ETTEEY, TOE.
T7AIVRIINTT V52K java |ETBEIICTERLLIL,

COETHEMTZY=7r7357 3D @ Java 558 API 47 3)IE L TD URL ThkEE
SRTEFET, COETRANINDVELVKEED —BEXFlREIE, T55E TS RITEI .

- Y=F7>9J573D API{t#E ( Java BEM )
https://www.rinearn.com/ja-jp/graph3d/api/

APl SA 75D THEFICHERAT S RinearnGraph3D 75 ADAE#EIZ. L F TSR TEET:
https://www.rinearn.com/ja-jp/graph3d/api/com/rinearn/graph3d/RinearnGraph3D

HUTFTR WKODDEREARBFEVNAICDOVWT YV I O—REFIRLRDPSHEERLTVNEE

T RBUTTEE T I—RE BEBR/\vr—CRICERBINTWED,

9-2. 77D 7Avhk

FPIFERICBITPHELEMAHE LT BEBZET7IILICEEH IN T —49% 7Oy LTH
FLEYDUTOY YT INT—9 770 EFRLET:

- SampleDataFile1.txt -

0.0 0.0 0.0

1.0 1.0 2.0

2.0 4.0 6.0

3.0 9.0 12.0
4.0 16.0 20.0
5.0 25.0 30.0
6.0 36.0 42.0
7.0 49.0 56.0
8.0 64.0 72.0
9.0 81.0 90.0
10.0 100.0 110.0

ZDRY.3HATLER(END x y z )T.0<=x<=10 OEHETHEY ICEEEIEXH
INTVWET . ZOT7MIVERWTIS2IC7AY M 2707 S AIZUTOEY TY :
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https://www.rinearn.com/ja-jp/graph3d/api/
https://www.rinearn.com/ja-jp/graph3d/api/com/rinearn/graph3d/RinearnGraph3D

import com. rinearn. graph3d.RinearnGraph3D;
import java.io.File;
import java. io.FileNotFoundException;

import java. io.IOException;

public class Samplel {
public static void main(String[] args) {
/] 7257 % iLE
RinearnGraph3D graph = new RinearnGraph3D();
try {
/| T=8 774 EFmEHMAATTOY b
graph. openDataFile(new File(”SampleDataFilel. txt”));

/] EEEFOHISNLIE

} catch (FileNotFoundException fnfe) {
System.err.printin("Z7 7 A ILHARBDOMNY FEBATLEL, 7);

} catch (IOException ioe) {
System.err.println("Z7 74 ILDBIFFEEAT L, 7);

LDO—KRTIE £9 RinearnGraph3D 7S5 ADAVAY Y A%ERL (DR TY S 7EME
MEFHLET). ZLT openDataFile XV YREMUNHL T FAZIWI7/ILEBIEBITELTWE
T, 771V EFHCGARRTOH A OVWTIE BEBICH U TETICLIEL T EIW,
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9-3. BATF—ynFavhk

TPV EN ST RIS ERET —9%, BEEELTTOYNS 2FLTIEY:

import com. rinearn. graph3d.RinearnGraph3D;

public class Sample2 {
public static void main(String[] args) {
/] BEFET—% DRAE
int n = 300;
double[] x
double[] y
double[] z
for(int i=0; i<n; i++) {
x[i] i%0.1;
y[i] = Math.sin(x[i]);
z[i] = Math.cos(x[i]);

new double[n];

new double[n];

new double[n];

/T 7ERBEL. T4 %ELTTOy b
RinearnGraph3D graph = new RinearnGraph3D();
graph. setData(x, y, z);
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ZDEDIT EIFET7M IV EFRWTUW I openDataFile XYy RDKHYIC, setData XY KT
BT —9 % ELET,

ST =53 I TIIBERINGBDT x| BERIVTYIR | OB TEIN RIZEDFWE
Bl x[ PRIV TIIR || BERAVTIIR | % X[ RRIAVTYIR N MRIAVT

FIDORPYTIED NN, KRIIOX Y TEAZEDYET,

BB AyvadOyMeHmEm IOy EIk, x| XvPatARAVTYIR [ AvatEAs
BAVTYIR | DEIIT AV 1DHEE 2 AADA VT v I RERFETEIW (Y, z EEHK) .
ZORR EE5DMEDMEMNITUIC LA TERBVE R A BEHIE 8-5 2SI,

9-4. ERDOHAN
TS 7%BIR 771 ILICH 739 5IC1E, RinearnGraph3D 25 XM exportlmageFile XV K%

FRLETHIZAIE 8-2%8-3DH T IILa—RICEWT. main XYY RDKREICUTD—1T%58
e i BIR 771 Tgraph.pngl NHEAINE T :

try {
graph.exportimageFile(new java.io.File("graph.png"), 1.0);
} catch (java.io.lOException ioe) {
System.err.printin("Z77 /LB AITKBLE LT ");

ERTERITIRFH S BEICHIBTINE I A IREF R TIE JPEG & PNG FRICOHFXIGLTL
F9.2 BB DSIHIEET. 1.0 Cxm. 0.0 THEEARYET UPEGC HRDATEMTY),

E. getimage XV Y RIZLY, IS T7EG % java.awt.Image V75 ADAV AY 2V AELTEE
ZEETEEYT. CNICLY. 7S 7ERZIMILAY, B0 GUI BIE LIIBOHIAARLZYTEES (Z
Ny DNIBEEMENHYETH) AIEETT,
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9-5. EIFYA T avREDHMEE

setX/Y/ZRange XYVwR* setOptionSelected XV RiaEEFWT, 7OV NEEY ATV
AVREDBREATIEHNTEZT HELT.8-3 DRETHMNIXYYLRDEESFT—4%70
YL Xy a7Ovh47oarva8MICLCEAERELTHELLD:

import com. rinearn, graph3d. RinearnGraph3D;

import com. rinearn. graph3d. RinearnGraph3DOptionItem;

public class Sample3 {
public static void main(String[] args) {

// EEET—9DRE
intn=280; // Xy aiDRRABEDKREEK
double[1[] x = new double[n+11[n+1]; //&HEDIESEUL X R+
double[I[] y = new double[n+1]1[n+1];
double[I[] z = new double[n+1][n+1];
for(int i=0; i<=n; i++) {

for(int j=0; j<=n; j++) {
x[illj]l =i % 0.1;
yLillil =i x 0.1;
z[i1[j] = Math.sin(x[i1[j1) * Math.sin(y[il[j1);

// TS5 7%EEILTCT—4 %7 Ay b

RinearnGraph3D graph = new RinearnGraph3D();

graph. setData(x, y, z);

[/ AT avEE (R7Oy MEMELTXy 27Oy KAL)
graph. setOptionSelected(RinearnGraph3DOptionItem. POINT, false);
graph, setOptionSelected(RinearnGraph3DOptionItem, MESH, true);
// EEERE

graph, setXRange (0.0, 5.0);

graph, setYRange (0.0, 5.0);

graph, setZRange(-1.0, 1.0);
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VRTRER

LD —KRTIL, setOptionSelected XYy RTTOvMNA T avDER/ENIREAIZEIELT
WET L ETZA T avDIERIL RinearnGraph3DOptionltem S FDERTIEELE T,
LR BARETESNRRTOYN TV avaBEMb L. XyadOv A7 oavaEgab LT
WE T, F7-. setXRange / setYRange / setZRange XYYy RTENZTN X/Y/Z B AREDTOY
NEBEZRELTVWET,

BRERDAVYRIIMBICEEFEELE T, FEMIC DL TIE, RinearnGraph3D 75 2D API {H1%E
EZBREIV BB MHIVRELZ—RETITIKIX. V=TS 3D OREIT7IIN %
loadConfigurationFile XYY RTHMAALHEEHYET,

9-6. P=X—<avrAvhk

T=A—=23v 7Oy ETiIlid ALY REER LT TDHT 8-2 ¥ 8-3 Tiko/771/L%
BHF—45 07Oy M afgYiR L, P LT DELRDZNA L ER CHEINERITIIX OKTY,

I UR#ETId, setData XV Y R TERIT — Y& E LR TS DREBELENTE T 25X T,
MUHLTICAEBARSAVWEICEREITZRENHYET . NI 7 A—2av DR EE A D
IEBRCERICHE DLW EREIEEFTY ., LA L BIAEASBDOEBRENSANIN
27 —9%IVTIIALTTOY ML IEWGERREITIF RAEASTBT —ICR L THRERRE A
BWEHNRW, DFUBBEINRNLRY IR >TLEI TS EHYE T, ZDLIBIHEICIEL,
setAsynchronousPlottingEnabled XV RDB|#IC true Z18E 95 &, setData XV NI
LBFE I CICAIEEA R Y, IELIBIZ B ALy RTIERHAIC. BHQRIMIV T TITHNE LR
VET, I, —RICT =A—2ar RE B ZRRE ICRFIE/<AVGEICERUTY,

RIS, BRZIDEI T —9 25t ETENR L. FRHEE TV = XA—2a I THHLLD:
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import
import
import
import

public

com. rinearn. graph3d. RinearnGraph3D;

com. rinearn, graph3d. RinearnGraph3DOptionItem;

java. awt. event.WindowListener;

java. awt. event. WindowEvent;

class Sample4 implements Runnable, WindowListener {
Thread thread = null; [/ P=A—=3VRADAL Y R
RinearnGraph3D graph = null; // 7572
volatile boolean continuesLoop = true; /] W—T DMK/ T & HIET S
public static void main(String[] args) {

Sample4 sample = new Sample4();

// #ERE - RITFERLE

public Sampled() {
/TS 7ERBEILTCTAY MA T3V ARE (Bim7 Oy M)
this.graph = new RinearnGraph3D();
this.graph. setOptionSelected(RinearnGraph3DOptionItem. POINT, false);
this. graph. setOptionSelected(RinearnGraph3DOptionItem. MEMBRANE, true);
// EEEEORE & BEREEEOENL
this. graph. setXRange(0.0, 5.0);
this.graph. setYRange(0.0, 5.0);
this.graph. setZRange(-1.0, 1.0);
this. graph. setXAutoRangingEnabled(false);
this. graph. setYAutoRangingEnabled(false);

this. graph. setZAutoRangingEnabled(false);

/) T EHFEHBENEBEDORREIERICTZ(VTFIVIA LT X— 3 VA)
// (X EECTEERHENTZ2ARAETRITOAVWANITELPRITERITS)

this. graph. setAsynchronousPlottingEnabled(true);

/] V57 LoMBRTAEBEZIT ) AT —%288. 77 1)L MAIBIZEMIL

this. graph. addWindowListener(this);

this. graph. setAutoDisposingEnabled(false);
/] T=X=3avALy REER L TETHEA
this. thread = new Thread(this);

this. thread. start();

49




/] P=A—23a VR Ly ROWE
@0verride
public void run() {
intn=280; // Xy a1D&ABEDXELK
double[I[] x = new double[nt11[n+1]; // &5 FEDIESEUE KR+
double[][] y = new double[n+1][n+1];
double[][] z

new double[n+1][n+1];

// P=A— 3 )b—7 (continuesLoop A° true O REIHEHT)
for(int frame=0; this.continuesLoop; frame++) {

double t = frame * 0.05; // BEZZEH

/] EERRMET—5 DEH
for(int i=0; i<=n; i+t) {
for(int j=0; j<=n; j++) {
x[i1[j1 = i * (5.0/n);
y[illjl = * (5.0/n);
z[i][i]
= Math.sin(x[iJ[j]-t) * Math.cos(y[i][j]+t)
% Math. sin(Math. cos(x[i][j1+y[il[j])-2%t-0.7);

}
/] BERRMET—% %5 7Rk (GERE)

this.graph. setData(x, vy, z);

// 50 X ) B F L (REIGERRE)
try {
Thread. sleep(50);
} catch(InterruptedException e) {
/] BV AHBIH DR

}

/] PZA=2av)b—ThRT LIS TS TR BE

this. graph. dispose();

// ALy R fICAL Y R - Y Y —2Hh K> TOWARITHIFERICEITET
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/] X% LUTFDOLD ARy NLIBEORENTEELIZEES % »igB| T L IFNIE,
// this.graph. setAutoExittingEnabled(true); Ic&kY. ¥ST7EEALCED
[/ TTNT—=2avDRTEANRT T2 EOREAETYT BIBEDFERAITTT),

/] TZ27D74Y RODNEALCLNIEICTI A XY MLE
@0verride
public void windowClosing(WindowEvent e) {
/] P=A—=2av)—TEBREIE. ALY RERTIEZ (R, RITEKRT)
this.continuesLoop = false;
}
/] EDHDT 4 R4 RY NLE (22 TS L)
@0verride
public void windowDeactivated(WindowEvent e) { }
@0verride
public void windowActivated(WindowEvent e) { }
@0verride
public void windowDeiconified(WindowEvent e) { }
@0verride
public void windowIconified(WindowEvent e) { }
@0verride
public void windowOpened(WindowEvent e) { }
@0verride
public void windowClosed(WindowEvent e) { }
}

VETHR (BEI 72870y hSh BRI T =A—2 a0 TREAZILFET.)
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9-7. HEITY YV DERBFICEIZEMA 3D HE

CZET ERET D5 RVIRBIUVEREEZHEAEHLET 3D DV Z 7RI, £
TY=7>757 3D AINBETIToTCVWE L, CNIFFBADTEFTT D, ARICLSTIE,
B9 CTEHRIC. 3D ZTEAICAPRBLVEREEHEILWEEEHDITLLD,

ZDEIRBEIICK . V=T7>J 357 3D OBBEIVIUD APl 2FERALET.
RinearnGraph3DRenderer 75 ADE XYYy RELTIREINTVWET , ZDIZRADLEHEIET
L CSRTEFT:

- RinearnGraph3DRenderer 752 API {1#&

https://www.rinearn.com/ja-jp/graph3d/api/com/rinearn/graph3d/renderer

/RinearnGraph3DRenderer

ZDOAPI ZAWSE V=TV 573DABEDTZ7VI7hELTEFTIEARL. TATSIVYT
TOES 3D WEREE L TEEATZENTEEIHICRTVIVRIPI IR TORRIRE
BEEREDRIDNSM—FIL TlaH>TWBDT, T&ICHKEIFET 3D BfaELZW &V
TEARBREICENMELNEEA,

TR
=757 3D OHETY VY DEFEE

V=757 3D Tld. 2B % Java EFBTEELAE.VIMIZTZLYFY VIR 3D H#HiE
IVIVERALTVWEY,  ChICEY SMEIRIBEICAT 2B KGR ICEL EZ TR RO
EfERIEONET . TOXEELTCHEREIIHTAR)IV/MREL. EORDYEEA,
Fr WERRE TV Z V—MERD ISV 2 —FT AV T DHER>TWET , ZEHE
IEEV VBN TIEAKRY T VB TITONE O RYTVEALTHARE -HYRAATW Y, &=
EABICHRYEELTW Y, BRRRY I VA HLEFIRE T, B EOFr/ BROBHEN
SNRYET, ZDH N GEEHE S ZWERRTIE RUTVEHMMNK DB L TLEIL,

- & 2H)

ITHBIVVOUNEBIE EB5AY=ZT7VI57 3D AINSEFPHINET, ZD7H.
CTHEOWBIVYVOBEERIEE. V=775 7 3D Ofthd#se (T71 /)L 2RAVWTTOY R
Y AZ2—DSFHTYS7E8EEAPTOYNA T VavaBRE LY, F4) EEFRALILWGEIC
EDLIRDIBETY  ELUTRDETHALET N, EVHZATZOLIREFE—TEZTIC,
B(Z 3D ERICHFBAHEWETTHNIL, FEBICBMICO—REECENTEET,
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https://www.rinearn.com/ja-jp/graph3d/api/com/rinearn/graph3d/renderer/RinearnGraph3DRenderer
https://www.rinearn.com/ja-jp/graph3d/api/com/rinearn/graph3d/renderer/RinearnGraph3DRenderer

FPIIREBEELHELT.3IDEEARNOBEHRAMAEIC. RER. ZAF. bLU0TARE 1ET
DHEWTHELLD:

import com. rinearn, graph3d.RinearnGraph3D;
import com. rinearn.graph3d. renderer. RinearnGraph3DRenderer;

import java.awt.Color;

public class Sampleb {
public static void main(String[] args) {
/] TS5 7%8EBLTLYYS— (BETVYY) ZH1E
RinearnGraph3D graph = new RinearnGraph3D();

RinearnGraph3DRenderer renderer = graph. getRenderer();

/] T2 7 EEOEHE %R E

graph. setXRange(0.0, 10.0);
graph. setYRange(0.0, 10.0);
graph. setZRange(0.0, 10.0);

/) TS T7EBED(1,2,3)DMEIC. ¥R 10EIEILTHREDOREHE
renderer.drawPoint(1.0,2.0,3.0, 10.0, Color.RED);

/7 (1,1,1)&(3,5,8)DUEAER. KI5 ET I THREDIRE HE
renderer.drawLine(1.0,1.0,1.0, 10.0,5.0,8.0, 5.0, Color.GREEN);

renderer.drawTriangle(

1.0,4.0,5.0, 5.0,4.0,5.0, 5.0,8.0,5.0, Color.BLUE);

renderer. drawQuadrangle(
5.0,1.0,1.0, 8.0,1.0,1.0, 8.0,4.0,1.0, 5.0,4.0,1.0, Color.MAGENTA);

// RO —>OBEHEE (3DCG L&) vY)

renderer. render();
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VRTRER

LDOO—RTIK FTI/57%4EK LT getRenderer XYY RTHREITV I VERIGL. I S7%
BOHEEEZZEL/Z LT HEIV VY OERHEBEAYY RERUHE L TRVRAEEHEVNTVET,
&i&IC. render XV YRTRIY)—VDBHBEZITHETWETN, COERRETHOH T, 3D ZZFEA
ICHWEIADS FTEOVZ7EEICHEINT(2 RodLELOBEINET, LWh5
3DCG DLV TUETY  YVATHEREBRIELBRREICIIBEETHEL S TINZE
TH RPIROEE AV Y REESEICELBETEL VY IINWidLiansd (REIR
AR EWZHTY) COFIICREBICHARMICEL VI VT IETWET,

drawPoint REDEWMEAY Y ROEIFITE T EFRIE FETRISTERBICEITHERER
BRINFET, TDOH FHEINSMIHRMAEIZ TS 7DHEEZREICLI>TEILET F/2. 7
S7OHEFELYAANCITAE LIZRBIE AZETIIBEINEE A CDLDIBRAIWEFHEEE
THDICRKR . BEEBXYYROB B TEBEZEELTVWSEH S T. Kb YIC
RinearnGraph3DDrawingParameter 75 X2DA VRV R%&E LTIV, DI AT,
BEROVS7HBEICIGCIERAT—) T OREC A E LB OREDEE. 5LUEER
ECEHELBEOREEQREZMNCERETIET, 4B, &AICRinearnGraph3DRenderer 75 X
D clear XY RZMOHELTHLE T 7B O HRERYPERIEZIERRICTIELTEIEY,

JS7@EP IOV T a v EEB L THRBIRNBSHARVWEIICT IR

EZAT . LOYYTINIA—RTIE. OO TSTEEPTOYMNE T3V OERRFLREELT
D2EHBERBNMNEATLEVET  TDLOIRERFR. TST2EDILFHRDEYRE LI BE
1K 270 &M =T J57 3D AN oHBEREZ) Ty NS 2NEBAIEENZHNSTT,

EVOTE BT STEEPLTOYMA T3V DERATINHENEL TETHEI—Y—IIE
AETZEDELDLBEEZIELLABAVWEETH NI, RinearnGraph3D 75 XA D
setMenuVisible XY RDBI#IC false ZHEEL T AZ1—%FRTICTEIFELTEET,
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— AT BRAETZ7HBOEEREICH B LIEWGEIX. V2 70BHENBRELRIIIY
TaARVRNELTRIT T ZOEICHBE LA ITEETEEIT UTHZDOHITY :

import com. rinearn, graph3d. RinearnGraph3D;

import com. rinearn.graph3d. renderer. RinearnGraph3DRenderer;
import com. rinearn, graph3d. event. RinearnGraph3DPlottingEvent;
import com. rinearn. graph3d. event. RinearnGraph3DPlottingListener;

import java.awt.Color;

public class Sample6 implements RinearnGraph3DPlottingListener {
RinearnGraph3D graph;

RinearnGraph3DRenderer renderer;

public static void main(String[] args) {
new Sample6();

/] TZ 7 DEEEN & ¥R E

public Sample6() {
/] TS 7%RBEBLTLYYS— (BETVYYY) 20E
this.graph = new RinearnGraph3D();

this. renderer = this. graph. getRenderer();

/] 57 EEOEHE%ERE

this. graph. setXRange (0.0, 10.0);
this. graph. setYRange (0.0, 10.0);
this. graph. setZRange (0.0, 10.0);

// BHEENDBEICR 2ELARY NTRIFEND LI R F—FE
this. graph. addPlottingListener(this);

// ADRDEENIEAETLTRY)—VE3DCGC LYY VY
this.draw();

renderer. render();
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// 3D FAR D e L3R

public void draw() {
/] TS 7EZBERD,2,3)DAEIC, ¥R 10 E/ I THREORZHEE
this. renderer. drawPoint(1.0,2.0,3.0, 10.0, Color.RED);

// (1,1,1)&(3,5,8) DAIBEAER., XX 5 EVILTREDIREHE
this. renderer.drawLine(1.0,1.0,1.0, 10.0,5.0,8.0, 5.0, Color.GREEN);

// (1,4,56) &(5,4,5) & (5,8,5) R, FED=AFKZHEHE
this. renderer. drawTriangle(

1.0,4.0,5.0, 5.0,4.0,5.0, 5.0,8.0,5.0, Color.BLUE);

//(5,1,1)&(8,1,1)&(8,4,1)&(5,4,1) =X, REBOMUAR ZHEE
this. renderer. drawQuadrangle(

5.0,1.0,1.0, 8.0,1.0,1.0, 8.0,4.0,1.0, 5.0,4.0,1.0, Color.MAGENTA);

// BREBEINGDEICRSBRICHEIENS 4 RV MMLIE

@0verride

public void plottingRequested(RinearnGraph3DPlottingEvent e) {
// 3D FAR DIEBELIE % BEIT
this.draw();

/] ATFDARY MLBIZZ ZTEAEE LAawn

@0verride

public void plottingCanceled(RinearnGraph3DPlottingEvent e) {
}

@0verride

public void plottingFinished(RinearnGraph3DPlottingEvent e) {
}

ZDOA—RERTLEER HEINZRAIL, £IFED Sample5 E2<{AHTT, LML, A=
a—/N—h5 THRE] > HEHEOBRE] BREEBATI/Z7DHEAZTELTE . ABIHEAT
LEDFIFEUBRALELWI S 7EBTRIINET,
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IhERIRTHOIC. LOOA—RTRFT . I/Z70BREIVER (SOBBRENEAT
LEILDIR)IAIVITZARVRIELTRITRNEZELDIC.ARVYN)RF—OD
RinearnGraph3DPlottinglistener 19 —J7x—X%RELT. V=757 3D ITEHKLT
WET, ZLT EBRITARY MO RELIRICHEIENS plottingRequested XYy RIT, 3D ##
ELBEEETLTHEIBELTVWET,

g e |
- plottingRequested DT RinearnGraph3D D XYy RIEMEARR N

I T—DEENBETT, RinearnGraph3DPlottingListener 14 —7x—%R%E93
BR. plottingRequested XYY RREDEANRY MLEEXY Y RANS, B LY VY TlERY =7
V9757 3D KEAITHS RinearnGraph3D 75 AD AV Y R&EMZAWELIITLTLEEIW
(#BE TV YV ThH? RinearnGraph3DRenderer 75 2D XYy RIZFEATE OK TY),

EVWSIDE, Bl ZIE plottingRequested XV v KA M 5. RinearnGraph3D 75 2 D
setXRange XYY RTIUS7EHEAZLRTHE. TNILLI > TEBHEENDLEICRSD
plottingRequested HMMEIEN, FHZDHT setXRange XV YREFAT - EERIL—TIC
FME>TLEWET,

fiE. RinearnGraph3D 75 AM %L DAYy NI, LB R FIFRIIIV I TIThbhTL
FODERIIZDDICHEHBIV YV DBREFRIE—BFELTIEET T LTHOOREBEITIELD
ICHR>TWET, ZL T, plottingRequested MEDETHITHBILY VYN IRIERTHZER
BREINDH. ZDHT RinearnGraph3D 75 ADAY Y REMERE, B T 2 W DETHFH
LTLEW REBAET AR >TLEWET,

RinearnGraph3DPlottinglistener 149 —J7x—R&RELLBER. /5708 MR -T
LEo7b, LORERFATRELTHTEIV
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10.791R

[ 1] Oracle & Java I&, Oracle Corporation RUEDF 4t BEERHEDAKERVZDMOE
LB EFEIETT  XPOHE. BREFIIEHOBEFIIEEHETHIBAIHYE
j_o

[ 2] Windows &, XE Microsoft Corporation OKEHLIVZDMDEICETZEEFZEIET
ER

[ 3] Linux (&, Linus Torvalds EDKES LV ETDMDEICH I ZEIEZIEEHEIETT,

ZOf XHICERAINTWAEIRIE. TOEREARFI 2L ORIEICE TEERIITER
R CY,
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RINEARN Graph 3D 5.6 HUREHEAE £ 7 IRk

Z2E AR

ZDRBAZICEBEH INTVWBREIL. LLTD Web YA M CEEEITBIENTEET,

https://www.rinearn.com/ja-jp/graph3d/

62\ RINEARN

WWW. rinegarn.com
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