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ADiffractional D&% 100%ICL7=35E

- 2R E8E / Shininess, £ 518852 A / Shiny Angle -
JRDBEE, WERPRNDEEDLEIEZFAELET, SRIT. AREBREDEICRETDE
BASEAINZ S50 ELT. CZTIEELELIDSEREICRNET,

4

AShininess D&% 100%ICLEE

- HRDAE / Light Angle -
TZ7EBOLTWBHREDAEEEIRELET,
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4-3. 73> A=a— / Option Menu

¥ Option XZa—FICRWEH.PC BEDESINFTE(BRELT 720 EVEILEKH) LTWRIEES
Option2| X=Z1—HHIEL. ABN P EINTRRINDBENHYET . TDBE. AZ21—HEDEREN
BIZ2 DICHFBNBRIITHY. REEORBRIEDYEE A,

-#870Ovhk / With Lines
EESRA G THANLTYarv T,

-m7avhk / With Points
EiEaA S CHET34 7 arvTd,

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

-R—)v7Avhk / With Balls
EEREEEYAZOATHET 24723V TY,

‘Xwa7Avh / With Meshes
FEEREmAE Xy (BiR) CRE . maRRITZATarvcd, XEZET7AILIETN)vY
ZEZRE LTI S5 ES4IEEEHD 3 WTLEXNTREITIVNELGHYFET,

-Him~7Ovhk / With Membranes

BEERABNATE CERE HEE2RIBE T4 73y T, R EICKYRRE L YSR MM
IMINET, [ Edit / f&E I A=2—DT Set Light /| HXDRE JITEE THPEEEDEMARR
EZTAET. XEEEI7MIVIETN)YvIZERELIE 5 EFE 5-4 ICEEEHD 3 ATLEAT
EHITIMENHYET,

-EEH7Ovk / With Contour

EERERRT DA Tav Ty, XEFEI7AIGTMN)vIZERELE 5 & 5-4 IT5E
D3 WILEXNTREIDVENHYEY,
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-HAR&L7Ovk / 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 7OV MRS
VERTETSOIHEBEINE T ADOT—YRINEEBMTRICF. T—IRINDESEZEXT. L
DREERRYRLET,

T—IRIDESIE. T D2DOT7MIUIC T DORIDNEEHINTWDIGE RIVCTHAIAALT
FAILD T B IRDIT7ZAIN 2 E, ... EWEIITBEYHTONET 2ZL.1 DDT7MILIC
BRI EREHTEELARE T H L S EIEZEI7MILER | ETSRIZIN,

/557 —3Y / Gradation

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

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

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

10,10

10 1.0

| X1Ti1E Ezaovl; JTHIT

HAZ—YANABTI. I57—2avOFEeE%Z. 1 7IC 1 BOFTEEZ I T0ERLYICIE
IaAVES! ;) 128 ATEIREIHYEY,

B R (R), #(C), F(B), TEBREA) DBERA%Z. ¥AIVVES , IKYIYTRELE
T EHEBMDIE 0.0~1.0 DEHE T INERE EDBDERIL—I) ICL>TERINET,
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- TS99 249')—> / Black Screen
ERAEAICTE4 T avy e . OFF ICT3EAVESICARAYEYT 2605 RIIRRBEET
DEZISELTSY., ABOESIZERISELTWET,

-4£5%8f / See-Through
EFAILTEAT IV T NENEVD T, BREREFETIERAEICTHEALLE IV,

-Fvil—av (HMEEEEL) / Tessellation
BEERDMNEAFR /. BEDKMEAHTTE4 T av T EHDE—RIHYET,

BASE PARABOLIC GRAVITIC
[GRAVITIC]E—R: EEBERZEDRT 4 DIIDEIL. INAERYRTEICL > THIEAHTL
F9. ZORTICL>TEOSNIHEIE FEZERDOMABEEBRICN—RAL. RYEEETOEE
ICREET . ABEMICMOASBLWNNE T THET —PICEVTUVET,

TPARABOLICIE—NR: HERDLZ BEOEMEREBEONMIENDLIIC 2 REFRTHTL.
BoND 4L THRENIREZBOMNIBTIDEICL - TEONCHEZERLEY . COMT
IKE-TRONSHEIL, SERERDMUEZBERICIN—ALBALE, £ TELHLHDICH
ENVES  ROERAERAAETUDD T AEBONTHINET—FICEANTUVET,
XKZDE—FREERREBRSH LA TRV THT IS L To7Oy MEE N SEED—
B AHBFEDHYET, BRARICTFFD—EHRIFTLWSIFEIL, Set Range TZ HHED
Oy MEBEALIF TSI,

IRODE—RE, F—FISLTEVWD I TLEIVN, E—NEBIRLA R SRR EAIEEL
TLEEIW, IN(X)/Cel JTERICX AR A, £/ IN(Y)/Cel BB ICY ARDRHEETE
ELTLEIW, —DDEZE D NOX)XNY)BEDEESICHTINET,

XEEHE EFBEEH EAYIESHCHEAYETH, WIBRREERCELET, T/, IR
DAE)—EABPREERHECRYET. FIAIE 5X5 THRETSE AT —FRBCREAH
I 25 FEITEALEFTOTITERILEIL,
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-8 ¥5 X,Y,Z / Reverse X,Y,Z
XY,Z D AAEREGEIEEZA TV TT A8, BRYDRRMELRELTWRIFE. D
FFavEFERIZEERYDRTMBELREELET,

-tgEh X,Y,Z / Log X,Y,Z

TS 7R TRRT DA T3V T, CDE—REERT3ICIE EEET—4D 0 PED
BESATVWRVWRELHYET,

BEVZTVIS7TIE GEEHDED 10 THEINBARH(RMET7EH) THEIMEKIZT 20
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 5817 ERY OB EBEICHIABICIE

BEMRRTIE. BRYORFIEERIN LD, TOY NERD R KIE - R/IMELFEE
REICHZTONE, BREYDOBFLRBAMEICHIVET, LML E BRI TIT>TH,
IR DL WEFICA>TLELET,

INZRRTDICIE NBBRRICEIT2ERBYORFIELRINELDEEZFALET &
T RAE - SMEZ 10 DRIENMIBZELTEIFT . ZLHIZAERKE-R/IMED 10 D 5
FIRoTeETNIE BRBRYDAHZ 5 KIRELFT.IO95E FERYNALE 10 DFLLE
BERBDT BRYBFEZHEBICHASENTELY,

10

100000000000000
10000000000000
1000000000000
100000000000
10000000000
1000000000 7
100000000
10000000
1000000
100000
10000
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4-4. ¥)—)l A=a1— / Tool Menu

P =A—=L3> [/ 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,

MINDEX]: BH#R/m7OYMIBW T IR ORRETET = A—Y3av LET,
[TRACE]: BRfR/sm7OYMIBEWT BRI ORAEFTET ZA—Yay (EHE) LET,
[INDEX -SERIES]: BZIZTEICRINZPYB AT = X—>avLET,

[INDEX-X]: HE/ Ay a7AyMIBWT X EEZEIDNLARDST = X—23V LET,
[INDEX-Y]: BHE/Av> a7 OvMIBWT Y EEEIHNLAIST ZA—23 v LET,
FRANGE-X|: 7Oy % X ARANEITBEILANST = A—>3av LET,
FRANGE-Y]: FOv iM% Y ARANEIBBILAN ST = X—2av LET,
FRANGE-Z]: 7Ovhf% Z ARANETRBEILAN ST = A—>3av LET,

TRANGE-X/Y/Z 1 D354, IStart TR IC Oy hEEA S, TEnd J BB IR =, TWidth 118
Bic7 Oy NEETE. TShiftl IBEBICRRIH Y OBEIEEIEE LTIV HWT, TPLAY RS
VERTET A av A RBINET . B —ERTE—RELEERY ISIEI—ERTE
BREINET 7A=YV T LEWGEIR. T ZA—23V 04V RO R U TLEI W,

HRAFOvh / Math

HAHDSEEBET—Y%ERL. I Z2IC7AYNTBY—ILTT, [Z(<x>,<y>)=1 &ED N T
ARD4VRRICEAZE R L TIPLOTI RIS E EORKX DT Z 7 EEINE T, &
B HAPICIE X HERE<X> Y HERE<Y>ERRTIBENHYET,
X BERD 0754 / Program | X=a—bmS HLWERATOY MY —ILAMERTEFT, 2OV —ILIEIAN
—IavTEN IELDRERICIEBN A DIDICHEBRY R—ILTWET,

4-5. 7075, A=a1— / Program Menu

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

VCSSL TigiiL7=7A4s S L% T RinearnGraph3DProgram 174 RICANTHLE T
DAZa—DBFCITERLTERITI2ENTEETZETEK. B TOv MY —ILELTERZS
TOUSLRENRBMINTNET,
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5. EEET77MIVER

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

BT S ANTITITES

TSERICKREIEY A AT DB E EOANINTWDMEEAZIRLTIE—L. V=7
V4757 3D OEELETEIY Y LT A=a—nh 5 Paste Datal BRI ET, 77 EEST
ICFDFFT S5Oy hTEE T,

5-1. CSV 74L& TSV 771V

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

CSVIER: T—9%1,(Hr<) I TRY>THERZT7IILFEXTT,
—R&IC csv EWDILARFAMTEE T,

TSVIER: T—9%89T7XF (47ZH) TRYP>TURBZT71ILFERTT,
HERF (SRR T — 2D BHYET,

TS7ERICBWT.CSV BRETEYV INTER T 3T — YR ETEILERAIN, TSV OIS
SVTRETERT T —IRETIKFERINE T V=77 5273D TlE.CSV & TSV O\ A
IS IS LTWET,

X AB EEL TSV A TEBUEEZY TXF DA TRIVET A BIET 7L TERITXFE
EATAMNRELTWEY BICEATHDOA TR Y (Whp3 SSV) BHIAR—R &
RTCYTDIICBE LI T7AINELLBFEELET UT TR BREDDICENSERFIE T —
HIRWET (£TY=T7>J 57 3D TRIELTWET),
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5-2. YNNI RER

CSV/TSV EWSERPYXFOERDMICEH. VSTEDT—HITIX#BNEEILERZH | &
WOt BICDW T EHOERANEFELF T V=T7VY 57 3D Tld. —BMICIEKFEARAINTW
BITMN)yIRER I RVT3 ASLEX T BLTWET , ZCTEFET RIFEICOWTHESRLE
j_o

AP P L e
Th)y ) REX | & MARDILEVE X B EAFRADIEV%E Y BERBLTHDELIICZ
BEEEH L TWKEXTT . YMN)YIRERIF KRBV TN ETHBICEMRATEEE LD A v i
DHYET, REX P Y MEFRICHEALZBERLNARIRTEARWVELDIT Ay MEHYET,
LIRS RETEY IR TI NI v I ZER D771V EER T B FIEEBIRLES,

-RETREY 7N COIERAI
FPRFEYINIIT7EEEL. REIELDOEIILEZRICLAZE. REEROHIC X x5k
L& LAIDITICY [EERRLET X U/S57LD X EhE Y EHDEZRIL [IRE] > SNV
DRETCRE-EETEZFY) ELTCIDXAEY [TELETEIRAFMEIZIC. & XY ISHIRT
% Z B LET,
RETEY bz 7 DFER B

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

ERICBWNT BEWTIA X B, WA Y (B R OREE Z EARKLES, ERO LSRR
L. 771V % CSV (VIR HRATREL TREIW (FTRYIYD TSV HA TREFLTE
BEHYFEAN. COBRTIE CSV AHELET) MMINI CSV 7ML YZFVI57
3D THAAOEA T H/OYMEGRTOTAY M YV AMERTETT.

BEDENMEINIEXFE Y ITORRISEETE2ENATETT . TDHEIE Z EDOHRE (£

ICBWTIRODMEE) 2 ROE LD EIDOFEDHTERIRLTLEIW ZDHFE X EE Y EICIE
TNTNINBSLITESHEIVIRONTT,
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87Oy MR TR EEARDOEESDOR VLR TRSD (EE5DHVERINETHH)

R7OYyMeXyoa-fE 7Oy CIZEAREVOTIN. T Ny IREXDT—4%BR 7Oy
N2 EIE AR (1T) &EAR (B) DEELDOHVEIRTESNIEVWIET. 2 BYD/NY
— VN EELEY, CNIEABUIETIE, EE5DHVERINICK I >TEEDHEINTREVET,

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

IhaE MAADLEVAERIICLTIRTEE WSS, 2FW. Y 2BELT. X AEIZELTS
EIIREB|Z - WBARIE. T—YDREE EDEIVIC, T VERTICAL_SPLIT JEEHLTLES
A%

B BREOXEPYATEKTEH BATRHICEHLZWEEIET LEVEL_SPLIT JEEXET,

- BRI DRE

J)=F7>4557 3D TlE.\&EEAELEDEIICT LEVEL_INDEX |ESEEH T2 EHRIINESR
INETNIYIRERELTHEHATNET . ZORIOEMNSIEIC, 1TEICRIIESZEHL
9, 2 TEURE. BEOTN)yIREREBHRTY, LLLTEICREEH LRINESICELY.
EZEDFRE T 2RINNMIRYDTONET, RIUTWKOTHERTTEETT,

X BB E7OVNEERTAICE. BRINCBVWT X R Y AFIEL LIXEIEICH A TWS
MEIHYET,

B: BERIICBITFBYMN) v RER DDA (RETEY 7 MEF)

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, —TENRINBSERLINET RIDERLDEFRELR DT ST7ELTE
WINET RINDELDT =TI LIERICBHDBTEREINIT (XWith Rainbow
A7 3> OFF B¥),
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5-3. 3AZLEX

3ASLEREEF

KBV IMIBVWTII NI ZERA N IKFERINZDICH LT, AT IV EEBEZAVL
TeRBHTIE. 3 A LEXNLLFERAINE T3 ATLERIET7MILEITICENDS X Y. Z &8
L. 1TICDOX 1 AOEERERIRTZENTT,

ZOERIF. TOVIIVTICLYIEBICHENITERTESRE, R X P Y B REFRICH XA
WEHRBREZEARIFTEZENMNAYYNELTEITONFT  ZOAY YIS RETEYINTD
T—HERICBWTHERAINZELNHYET,

3HFLERADE (FTEEIY) :

X1 Y1 Z1

X2 Y2 z2

X3 Y3 Z3

X100 Y100 Z100
EHRINORE

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

5-4. 3 HWSLEXNTHZREITBICKEK

3NTLEXTHZRETZICLEY YEZEEL X ABICA>THED SIRE TEREZS
SHLTWKEIW ZZTEARITZ 1 TIRIA. Y E% 1 DESD, £ X ARAISH> Thd binE
TEREZEIHL LIV, I ZRYEL THEADEREZZEIH LTS,

BIELTORR=IICH DD LD, 3X3 Xya EICEIFEE Z(XY) 2RI DERET —
B RR—=IITRLET,
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E:3X3 DRFR(BBFRIC Z EL )

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

R: EEEIZIIVORE

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

CDIHIBREEBEI7MINAEE DTS, C S5E. C++.VCSSL¥, ' FORTRAN77 TOfE 74
TS LERR—IIHIRLET,

XVCSSLIE =727 57 3D EDEH KB ERATOVSIIVIEETT . FH KX 7EZD
SRRIEI,

Z7 N
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ERETOTOIFLERH / Z=sin(X)+cos(Y) DHIESZ7%4ER

#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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CHEBETOFOV/SLE®MM / Z=sin(X)+cos(Y) DBEYS7%/ERKR

#include <fstream>
#include <cmath>

#include <cstdlib>
int main(){

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

/] X-Y 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®IT

ofs.close();
return EXIT_SUCCESS;
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VCSSL (3.0 A TnFasySL5ERH / Z=sin(X)+cos(Y) DBIEYSS7%/ERK

import Math ;

doublex, vy, z;
int xN=100; // X ABEDEZRH
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 EESAHE—NR)

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

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

(xMax - xMin ) *i / (xN-1) ;
(yMax -yMin ) *j/ (yN-1);
s

in(x) + cos(y) ;

X
y
z

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

}
writeln(file,™); // ZBHT

close( file)
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FORTRAN77 SETH7OYSLE®RE / Z=sin(X)+cos(Y) ORET S 7%VERK

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 ARDEZRRH
X_MAX =5.0D0 ! X AREDFHEEEH
X_MIN =-5.0D0 ! X ARDEHEH
Y_MAX =5.0D0!Y ARDFEEEH
Y_MIN =-5.0D0!Y ARD5HEH

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. HADT S T7HE

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

6-1. HFRXTAYMY—IL

HATOVRNTHEATZY—IF V=TV IS T7TEEYR—NTWETOVSIVIERE
[ ' VCSSL 1 (8 ESR) THREINTHY. /Z7BEE LD FOV/ZL(TOTFL) 1XA=a
—HOEBATENTEET . HADOHICGL T ERDOY—IUDHYET, IhoIFBEETELARL
TWBEHEDT Web R—Y ETEHLULWMERAEEMGRLTWET, — BB R TDRYTY,

-z(xy)JBR D 3D ¥S7H#iE

BE

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

..0.292 ‘Z

-0. 562

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

-z(xy, ) FERD 3D 7S 7#iE

BE z(x,y )R DR %, 3D OBIE/ Ay a7 S57ELTT = A—YavigELET,

FRAZE | BEER ADEEON z(xyt) = JOBIHEREADLTI FOvh RV %ERT
EEDHANIDIST7ELTHEIN. [ t |ZRFRAERHELTT = A—YavRR
INFT.EEPTOVNEERELIEERRETT .

SEMAARER | 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) XD 3D /> 7HH

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

FEREAE | BE% ADBEEO!N xt) = 1.7 yt) = 18LUT z(t) = |OBWIBEREAALT
[ FOvk IRIVERTE ZOHANT t 1 EENEHELTID /S 7ICHES
NEF,EITI 7=A—=2ay |RIVERTE T IT7ERRIDDIRINRLICHE
WTWKEIIL T X—2avBEINET,

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

[ANN—YavoFA Fayhy—iL

BEIIGCT./Z7EELEON Y—Ib 1 > T (IDBXTOvs I xAZa—Dm5 V=TV
JS7H VCSSL #HR—NIZRINSEHF I WA IBNN—VavoBX Oy —ILEFER
TEET. ZTDY—ITIE z(xy) BXDITSTULOMEITT  FLHEARND x &y &2 < > TH»>
T <x> & <y> DIIIENMRINIEVWFEEAN . EOSTHERAINTWEAEZEBELT. SF
FRATREARREEICA > TWET, ZDIRY—IL Tk, log BN BARTED In TIEREBIE
D log10 EELICAR>TWAEISEFREANBETT (FILWY—IL Tl log10 ERLTY),

6-2. BADEZHEAEAH—E

EHATOYMNY—ILTIE ADBEEROD! 2(xy) = 172EOHAFIC. EXANITIETZBOEE
ATHREADLTKEIV LU NMFERT * [ BYERT / IBSEFEVET NIE-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, YK
—MENTWBEMD—EBIILLTO@EYTY:

sqrt()
—FERIL—b

exp()
R

Log10()
10 ZEE LI i #
KIY =)L I AZa—DEROBR TOY MY —ILTIE BIC log ELIFEE log10 EAFERYET, LHL,
(7O 5L XAZ2—DHFLWHRA TOY MY —ILTIE (VCSSLDOERRIZHED 728) log & In EAFERYET,
ZNICERTBRELERET B2, IBETITE RS log 1FFH T log10 & In DFEVD LI HEINFT,

In()
BANEEE LT B

abs()
Mg

fac()
BBEEE XIY—LIAZa—@EROEXTOYNY—ILTIE, () ZERLTFIL,

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

XY= ] AZa—DIRROER TOY MY —IL T, 223 OELIITTAJERBIRLTTIL,

sin()

YA/ =ZARH

cos()
a4/ =AEH

tan()
ooV N ZAREK
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asin()
T—=oHAV/H= AR

acos()
T—IaAY% A4V /M =AFEN

atan()
T80Tz N M=AREN

sinh()
ININIRY w934 [ I RKREE 2K

cosh()
VAN WAV BTy dm by o Q5 VY2 F LS4

tanh()
INAIRYy o5 N IRBERREEET

asinh()
INAINRY) w DA > DM/ W R FREE R

acosh()
INAISIRY) O aY A > D3 BAEL/ W I B R R

atanh()
INAINIRY) D H T T SO EEEL/ 0 T R HR B £
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1. 7= AX=23Y
V=757 3D TR IZ7ET7—A—>av BT 2FETEET,
7-1. B—J74MIVHADT—I DT = A—>3aY
BE—DI77MIVICREBINT 8%, RANEFLEHRLEY, BEERDIEFZRRE R AL

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/m7AYMIBWTIARD O RETET = A—3av LET,
[TRACE]: BRfR/s=7OvMIBVWT BRI SIRRETET = A—23v (LX) LET,
FINDEX -SERIES|: BRI EICRINEIYEZLTT = A—2av LET,

[INDEX-X]: B/ Xv>a7OvyMIBWT X EEFHLAALT ZXA—>a v LET,
[INDEX-Y]: HHE/Av>a7OYyMIBWT Y EEIADLADSTZXA—>3V LET,
FRANGE-X1: 7FOvhgEE%E X AFRAANEITBEILANST = A—2av LET,
FRANGE-Y]: 7OvMEE% Y ARAANETBEBLANST - X—>3 v LET,
FRANGE-Z]: 7Oy % Z AANEITRBREILANST = A—2av LET,

RANGE-X/Y/Z]1D3%&. IStart | IEB IC 7Oy MEEA R, TEnd | IEB ICIE R, TWidth |18
Bic7 Oy MR, TShift) IRB ICRFRIH Y DBEEZIBE L TKEIW HWT, TPLAYIRY
VT ET A=AV RBRINIT B —ERTE—RHEILEEAY  IHICED —ERTE
BEAINET . 7=A—2a3VE R T LEWGEIR. T ZA—23V 04V RO ZRUTLIESI W,

BREBHRINDT A—=23aVETIGEE. HONLOT —IEERBRIDERTRELT
BBEDPHYTT MK 5. BIRET7MIILER |OBEZISRIEI,
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7-2. EEDEHI7AIINDT = A—3Y

BlZIE T sample3d_O.txt | sample3d_1.txt 1T sample3d_2.txt | -+ REDLIIT,
BROI7AIINEIPMFNIEBDI7 1% RLEFHFAATHRICT S 7ICTOYNTBET,
T A= avEETOELTEEY,

ThICKFET. /S 7BE LSO OS5 L (Program) 1XZa—b5, [ EH 3D 7—47
FANDT —A—ay |ZFIRLTLEIL,

THEY—IVDUNENMEEL. XTI 77V ERHFAL T I 28RN H, HD15
BIFBIRLUTTKEIVWEWGEIEFT WA %23 &, T RinearnGraph3DProgram 1 7#JL
SHDI animation3d_input | 74 I HRERINF T AZETIEIORICH Y TILT—47
FAIWDA>TWET,

BWT 77NV BEILRF2BROND =D AALTEIW, ZITI7MIVAICIE EED
BHESWDERWES (TR) Z18ELET,

sample3d_12.txt

L ] | ]

ANTEIPAINE  HRET
HEFEBTEBDH AR AARAIN, LU FOT=X— 2V — L OEE S EHLET
v

ZrINES =0

PLAY

BEANICIFEDE—T7MI DT = X—a v R TPLAY I RSV AR E B LR,
[STOP|RYVTEIELE T GFlRFERAEICDOVWTUILLTD Web R—I TSR
https://www.vcssl.org/ja-jp/code/archive/0001/7300-graph-file-animator-3d/

BREIDV—LTRT BERFEEF IRV R TET TIA—2aVDOFAVE EEDBEKRT
FAIELTRETDELTEITRE L,T:FE%&%T:X—*‘/H VBETREOHDY—ILE. RALL
[ A7 5L (Program) IX=a—Ill EHEERIFAIINDT=A—>3> JELTRBIRTL
T, IELIKDVWTDFLWMERAEIILLTO Web R—U TSRS

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

7-3. TOMDT = A—3Y (BEEF=A—avigd)
ZoM. [ 7O 5L (Program) JAZa—H5, I 57> YEEIEHKITEZT=A—a

VIREDFIATEEETY , —EEFHMIE AXZ =25 ZOT7FNVITADTOTFLICDOWVWT %
EIR-RITL TS
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8. VCSSL Tl - B Eh0E

V=77 %73D. TOT IV EEVCSSLICLZHEE Y R—RMLTWET HECERT
2 BEITANEEEBUETTOYMIELY GARAALT—H%ZEH (NI LT7Ov b3t
BELENTEIT,

8-1. VCSSL & Graph3D API (ICDWT

VCSSL (& T—4 DT fRL, St ELB R EEFBITOILODERTOISIVIERE
TY.CERBRDIV VTN EERALTEY. BRILBEIBENTEIT,

VCSSL

707353V E5E VCSSL ARTAb
https://www.vcssl.org/ja-jp/

VCSSL &RV TREERDT,. 7OV ZLIE. —BROTFAMIT 149 (AERHDEDTE OK)
TIEELLRTTERTEET . £A.V=7>Y 57 3D & VCSSL 7OV 5 LDERTRIEEA
BLTWS7®H. [ Program / 7OV 5L I AZa—0SFRICTOTSLERIRLTEITITZE
NTEFT, 0B, L8 URL hSEED VCSSL DRITRIEAAFIZREETEIET,

VCSSL 51 =F72 457 3D ST 5ICI4. tool.Graph3D APl AEELES, ZITH
Graph3D APl O—EBDORED A &AL E Y, £#EEId TEE URL oS IRTEET,

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

8-2. 7RV LDIEMERIT

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

Eo7 0V SLERITTRIULFTIZT VT S57 3D OXZa—N\—H5T Program /| 7
O34 1| A=a—%7)y L TKEIVW$T5ETO7 5L RIRIIZEERIRRINDIDT. T
ITEETOISLEERE, BITINET,

BH. LEATE70754I1E. T RinearnGraph3DProgram | 74 )L IC AN THLE, L&
A=a—%0) vy LIRICT CICRARIN, FRICEITTESLIICRYET,
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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. AV S LM

IV ETOYNT S
LU EEEET =9 771 ) [test.tsvl T OV NG5, REEMALTOVS LT,
BH.T//ITHREZTIEAAINTHY  LEBOBRIIFHZARITINET,

[/ =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") ;

/| EEET—5774)LT testtsv 1&TOVRNS S
setGraph3DFile( graph, "test.tsv" );

8 7OYvRA T avERETD
BWT. B7Ovh47oavaEMIc L ROy Ty avaEmcs 37075 4LTT,

import tool.Graph3D;

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

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

/A& T OV NEFMICTS
setGraph3DOption( graph, "WITH_LINES", true );
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S 7EBIRIFIVICH TS
LTRSS 7%E&T71) Ttest.pngl ICH AT ZT OIS LTT,

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

/175 7%BRT7AILT test.png IICHAD( 571D, BRIZ7(ILE, BRI )
exportGraph3D( graph, "test.png", "PNG");

-BEOBIEET—Y 771V ER2ETOYIN EBDOERI7IIVICHATS

HUWTIHATYEVCSSL 7O 5 ah 5B Tltestl 745 DRIl H D, BHEDEZET—57
71 MtestO.tsv ] ~ [test100.tsv | Z R <2 &7 Oy ML, B 774 [testO.png | ~
ltest100.png ITHE AL T FOY 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—=3vIx4/h)
sleep( 100 );
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-EBEET =977\ EFRHAH EEERLTTOYRNT S
BRBRIC EEET—8 771 ) [test.tsv] &FiArAH Z fB% sin( Z & )ICE# LA ETFOYR
$B57O7SLTT . BAIC Mest.tsvl N EARTEELBEERVET,

import tool.Graph3D;
import Math;

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

/] F7ANATEZRG

int lineN = countlIn( file );

double value[]; // 1 7D X.Y. Z {BE%1E % 23EH5
string newData =""; // $iLWTF—4%4E2 32X F5| 2

for(int i=0; i<lineN; i++ ){
value = readin(file); //11TOT—4%%EFITEEL. RDITA
if( length(value,0) == 0 ){
//ZBBEITIEEDEFRIT (EOLIFVRTAICL>TERINTWSHITI—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 =0T 77Oy h
setGraph3DData( graph, newData );
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ERDTOTZ LG XFHNDEENIRE D e DITEETT test.tsv B ERABITE 2T RVG
B UTOLICBBEDERSZERE) =757 3D NERET A IEBNNIEETT,

import tool.Graph3D;
import Math; //sin FiE#=FRET2DICHE

/] EEREET—H 771 Mtest.tsv] %, TSV R DFHMHAAE— 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 BEOBET —SENHI ST Z7ICTOv b
setGraph3DData( graph, x,y, z);

SEDLEFFEICEET, BBIEFIFRRICEBRDT T LET,
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9. Java SEETOHIH - B BMLE L EirI7% 3D il

Y=T7>957 3D & BIZETHR->7 VCSSLICIA T, Java EETOREEH R—FLTUWET,
9-1. RRED¥E/EIV /1)L RfT

Java BB TY =757 3D EHIHT ZICIL, iR Java SEEDRERE UDK) ABETY,
IDK DAFRA YV ZAM—IUIZDWTIE, Java SEDFESRECERGS T A MRELTSRILEIV 2
B, I TIIRERDOBEMIED/= IDE FFERET. AV (IILERTIFATYRZIAUTITVWET,

FLHILVRENRI>TWBREDORRELT V=757 3D %EE#d 2/-bDEELY VT
WEERL OV AL RITLTHELLD, [Samplel.javal EWDZEI T, LFDO—R%&5E b
LT F AN 774 IV EERR L TLIEXI N

import com. rinearn. graph3d.RinearnGraph3D;

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

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

BWT. =775 7 3D OEEH/\vr—YRILHBT RinearnGraph3D.jar (JAR 774JL) |
%, FOO—RERAUBARICEWTKEIW, ZL T ATV RSA VIR KR ETEDIHZAIC cd BRET
BEILLATDOLIICAALTIAY/NAIILL TSI

javac -classpath ".;RinearnGraph3D.jar" Sample0.java (Windows DiZH)

javac -classpath ".:RinearnGraph3D.jar" Sample0.java (Linux FE0D158)

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

I5—EAV/IAINTELE LR L LT ZOFEFUTOLIICAALTETL TSI

java -classpath ".;RinearnGraph3D.jar" Sample0 (Windows D175)
java -classpath ".:RinearnGraph3D.jar" Sample0 (Linux FD15BH)
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RITOBER. I 7EE’RETNIEHINTT  LAEOH Y TILA—RTIE, LOITVRD
Sample0 DERD % Sample1~Sample6 ICEZHA T ARRICIV/N(IL-EITTEEY, TORE.
T7AIVRIENTT U5 2% java 1ETBEIICTIERLLEIL,

CDETHEAYTS)=7J57 3D ® Java 558 API 147513 LLFD URL TitkE%
SRTEIT. IOETIEBNINGVED VD —BEPFHEMALSIE, TE0E2T BRI

- Y=F7v47573D API{t#%&E ( Java 5EEM )
https://www.rinearn.com/ja-jp/graph3d/api/

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

UTFTR WKODDERERBFEVNAICDOVWT, YV I O—REFIRLRDPSBEER L TNEE

T RBUTTEE T I I—RE BRI \vr—CRICERBIN TWET,

9-2. Z7A)LDOFOYE

FPIFEARICBIIPELEMALMHELT, BEERET7MIIVICEEH IN T —9%7Oy L TH
FLEYDUTOY YT INT—9 77 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
INTVET . ZOT7MIVERWTIZ2IC7 Ay 2707 S AIZLUTOEY 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
HMEFHLET). ZLT openDataFile XV YREMUNHL T FAZIWI7/ILEBIFBUITELTWE
T, 771V EFHCGARRTOH A OVWTIE BEBICH U TETICLIELTLEIW,
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9-3. ESIF—yD7FAavhk

TPV EN ST RIS ERET —9%, BEEELTTOVYNS 2F5TEEY:

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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ZDEDIC EIFET7M IV EFRWTW T openDataFile XYy RDKHYIC, setData XV YR T
BT —9 % ELET,

ST =53 I TIIBERINGBDT x| BERAVTYIR | O TN RIZEDFWE
Bl x[ DRIV TIIR || BEERAVTIIR | % X[ KRIAVTYIR N MRIAVT

FIDORPYTIED NN, KRIIOX Y TEAZEDYET,

BB AvvadOyMeHE IOy DB EIK, X[ XvPatABRAVTYIR [ Ay atEAs
BAVTYIR | DEII A2 21Dt 2 AEDA VT v AR TEIW (Y, z BRK) .
ZORR EE5DMEDMEMNITUIC LA TERBVE R A BEHIE 8-5 2SI,

9-4. EIRDHN
TS5 7%BIR 771 ILICH 739 5IC1E, RinearnGraph3D 25 XM exportimageFile XVwR#%&

FRLETHIAIE 8-2%8-3DH T IILa—RICEWT. main XYY RDKREICUTD—1T%58
e hiL BIR 771 )L Tgraph.pngl "HEAINET:

try {
graph.exportimageFile(new java.io.File("graph.png"), 1.0);
} catch (java.io.lOException ioe) {
System.err.printin("77 /LB AICKBLE LT ");

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

E. getimage XV Y RIZLY, IS 7EG % java.awt.Image 75 ADAV AY Y AELTEE
ZEETEEYT. CNICLY. 7S 7ERZIMILAY, B0 GUI BIE LIIBOHIAARLZYTEES (Z
Ny DNIBEEMENHYETH) AIEETT,
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9-5. §EYA T av R EDFHMERE

setX/Y/ZRange XYVvR* setOptionSelected XYy RiaEEBWT, 7OV NEEY ATV
AVREDBREATIEHNTEZT HELT.8-3 DRETHMNIXYYVIRDEESFT—4%70
YL Xy a7Ovh47oava8ic LCEAERELTHELLD:

import com. rinearn, graph3d. RinearnGraph3D;

import com. rinearn, graph3d. RinearnGraph3DOptionItem;

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

/] BIEFEET—9DHAR

intn=280; // Xv> a1DHEAEDXMEE

double[1[] x = new double[n+1]1[n+1]; //RAEDIESE LK REE+1

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[illil =i = 0.1;
yLillil =j = 0.1;
z[i][i] = Math.sin(x[iJ[j]) * Math.sin(y[il[i]);

[/ Uo7 BEILTCTF—49%&7AY b

RinearnGraph3D graph = new RinearnGraph3D();

graph. setData(x, y, z);

[/ AT avEE (R7Oy MEWELTXy>a7Oy NEML)
graph. setOptionSelected(RinearnGraph3DOptionItem. POINT, false);
graph, setOptionSelected(RinearnGraph3DOptionItem, MESH, true);
// EEERTE

graph, setXRange (0.0, 5.0);

graph, setYRange (0.0, 5.0);

graph, setZRange(-1.0, 1.0);
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VRTHER

L Da—KRTIL, setOptionSelected XYYyRTTOvMNA T avDER/ENIREAIZEIELT
WET L ETZA T avDIERIL RinearnGraph3DOptionltem S FDERTIEELE T,
LR BARETESNRRTOYN T avEaEMEL. Xya Oy AT oavaEFGb LT
WE T, F7-. setXRange / setYRange / setZRange XYYy RTENZTN X/Y/Z BiARDTOY
NEFEZEELTWET,

BRERDAVYRIIMBICEEFEELE T, FEMIC DL TIE, RinearnGraph3D 75 2D API {L1%E
EZBREIV BB MHIVREZ—RETITIKRX. V=TT S57 3D OREIT7(IN %
loadConfigurationFile XYY RTHEARADHEEHYET,

9-6. 7=XA—av7Avhk

T=A—=23v 7Oy TiIlid ALYREER LT, ZTDHT 8-2 ¥ 8-3 Tiko/771/L%
BHF—45 07Oy b aigYiR L, D LT DELRDINA L ER CHENERITIIE OK TY,

I URRZ#ETId, setData XV YR TERIT — Y& E LR TS DREBELENT T 25X T,
MUHLTICAEBARLAVEICEEITZBRENHYET NI 7 A—2aV DR BEE A
IEBRCERICHE A LW EREIEEFTY., LA L BIAIEASBDOEBRENSANIN
27 —9%VTIIALTTAOYMLIEWGEREITIF RAEASTBT —ICR L THRERRE A
BOMID RV, DEYRBEINRML RV IICAR>TLEI TREEEHVET, ZOLIRIBEITIE.
setAsynchronousPlottingEnabled XV RDB|#IC true Z18E 95 &, setData XV v NI
LBFE I CICAIEEA R Y, ELIBIZ B ALy RTIERHAIC. BEHQRIMI VT TITHNE LR
VET, I, —RICT = A—2ay 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; /] P2A—=YavEADALY R
RinearnGraph3D graph = null; // 457
volatile boolean continuesLoop = true; /] W— T DfER/HET = EIET B
public static void main(String[] args) {

Sampled4 sample = new Sample4();

// #ERML - EITHARLE

public Sampled() {
/] VS 7EBEILTTOY ATV avERE (BiE@ Oy )
this.graph = new RinearnGraph3D();
this.graph. setOptionSelected(RinearnGraph3DOptionItem. POINT, false);
this. graph. setOptionSelected(RinearnGraph3DOptionItem. MEMBRANE, true);
// BEEEORE & BEFREEEDENL
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 BRHFEHENEDORREIIERBICTZ(VTFIVIA LT A= 3 VA)
// (% BEECTEEEANTZ2ERAE TR ITOAVWANITELPRITERITS)

this. graph. setAsynchronousPlottingEnabled(true);

/] T2 7ML oMBRTREBZITY ) AFT—%288. 77 1)L MAIBIZEMIL

this. graph. addWindowListener(this);

this. graph. setAutoDisposingEnabled(false);
/] T=A—=avALvy REER L TETHEA
this. thread = new Thread(this);

this. thread. start();
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/] P=ZA—=3 VALY ROWE
@0verride
public void run() {
intn=280; // XvIi1D&EABEDXELK
double[I[] x = new double[n+11[n+1]; //&HFEDIESEIE X+
double[][] y = new double[n+1][n+1];
double[][] z

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

// P=X—3>)b—7 (continuesLoop ¥ true DREIfEHE)
for(int frame=0; this.continuesLoop; frame++) {

double t = frame * 0.05; // BEZZEH

/] BERRET — % DEH
for(int i=0; i<=n; i++) {
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—% %05 78k (GERE)

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

// 50 X YR (BRI ERRE)
try {
Thread. sleep(50);
} catch(InterruptedException e) {
// BV A HBIA DI

}

/] PZA=2av)—ThHRT LESTSTEEE

this. graph. dispose();

[/ ALy RAEBEE: fICAL Yy R - Y Y =20 K> TOWARITHIFERICEITET
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/] X LUTFOLI ARy NLUBEORENEERGE L. ZV#E3|ITLIFNIE,
// this.graph. setAutoExittingEnabled(true); IC&Y. FST7EEALED
/] TTNVr—oavDRTERTT2LH%RETRETYT (BIEDSHEREITTT),

/] TZ27D04 Y RODPEALCLNEBEICTI ARy MLE
@0verride
public void windowClosing(WindowEvent e) {
/] P=A—=2a v —TEREIE. ALY RERTIEDZ (R, RITEKRT)
this.continuesLoop = false;
}
/] TDMDT 4V RIARY MLUE (ZZTIER@E LARW)
@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 77870y hSn BRI T =A—2 a0 TREAZILFT.)
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9-7. HETY IV DEEERFICEISEEA 3D HiE

CZET ERET 905 RVIRBIVERLEEZHEAEHET 3D OV F7%RLEIR, £
TY=7>v7357 3D AINBETIToTCVWE L, CNIFFBADTEFTT D, ARICLSTIE,
B9 CTEHRIC. 3D ZTEAICAPRBLVEREEHEILWEEEHDITLLD,

ZDEIRBEIICK . V=T7>J 357 3D OBBEIVIUD APl 2FERALET.
RinearnGraph3DRenderer 75 ADE XYY RELTIREINTVET  ZDIFRADLEHEIET
L CSRTEFT:

- RinearnGraph3DRenderer 752 API {Li%E

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

/RinearnGraph3DRenderer

ZDOAPI ZAWRE V=TV 573DABEDTZ7VIMELTEFTIEAL. TATSIVY
TOES 3D WEREELTCEEATZENTEEIHICRTVIVRIPI IR TORRIRE
BEEREDRIDNS M —FIL TlaH>TWBDT, T&ICHKEIFET 3D BfafELZW ] &V
TEARBREICENMELNEEA,

DAL
Y=F>457 3D ODFETY IV DEFKREYE

V=77 57 3D Tld. 2B % Java EFEBTEELAE.VIMNIZ7LYFY VIR O 3D H#HiE
IVIVERALTVWEY, ChICEY SMEIRIBEICAT 2B KGR ICEL EZ TR RO
EfERIEONET . TOXEELTCHEREIIH AR IV /MREL. EORDYEEA,
Fr MERERE TV Z V= MERD ISV 2 —FT AV T DHER>TVET  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,

- 72

ITHBIVVOUNEBIE EB5AY=ZT7VI57 3D AINSEFPHINET, ZD7H.
CTHEOWBIVYVOBEERIEE. V=775 7 3D Ofthdise (T71 /)L 2RAVWTTOY
Y AZ2—DSFHTYS7E8EEAPTOYNATVavaEE LY, F4) EEFRALLWGEIC
EDLIRDIBETY  ELUTRDETHALET N, EVHZATZOLIREFE—TEZTIC,
B 3D EREICHFAHBEWETTHNIL FEBICBMICO—NE2EENTEET,
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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%EEBLTLYYS— (BERIVYY) ZBE
RinearnGraph3D graph = new RinearnGraph3D();

RinearnGraph3DRenderer renderer = graph.getRenderer();

/] T2 7 BB O %R E

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

/) TS T7EEBRED,2,3)DMEBIC. ¥R 10EI I THREDR ZHE
renderer.drawPoint(1.0,2.0,3.0, 10.0, Color.RED);

// (1,1,1)&(3,5,8) DABAMER. XX 5 I THREDRA HE
renderer.drawLine(1.0,1.0,1.0, 10.0,5.0,8.0, 5.0, Color.GREEN);

// (1,4,5)&(5,4,5) & (5,8,5) 2%, BBOD=AF%HE
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);

/) A —>DOBEHEE (3DCG Ly ) VD)

renderer. render();
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VRTHER

LDOO—RTIX FTI/57%4EK LT getRenderer XV YR THREITV I VERIGL. 572
BOHEEZZEL/ZLT HEIVVOEREBEAYYNERUHE L TRVRAEEFEVNTVET,
&i&IC. render XV YRTRIY)—VOBHRBEZITHETWETN, COERRETHIOH T, 3D ZZFEA
ICHWEIADS FTEOVZ7EEICHEINT(2 RodLELOBEINET, LWh5
3DCG DLV TUETY  YVATHEREBRIELBRREICIIBEETHEL S TINZE
TH RPIROEEAY Y REESEICELBETEL VY IINWidLiansd (REIR
AIREWEZOHTY) COFIICREBICHARMICEL YY) VT IETWET,

drawPoint REDEWMEAY Y ROEIFITE T EFRIE FETRISTERBICE ITHERER
BRINFET, TDOH FHEINSMIHRMAEIZ TS 7DHEEZREICLI>TEILET F/2. 7
S7OHEFELYAANCITAE LIZRBIE AZETIIBEINEE A CDLDIBRAIWEFHEEE
THDICRKR . BEEBXYYROBHTEZEELTVWSEH S T. Kb YIC
RinearnGraph3DDrawingParameter 72 Z2DA VX9V R%&E LTIV, 2DV Z RAITIE,
BEROVS7HBEICIGCIERAT—) T OREC A E LB OREDEE. 5LUEER
ECEHELBEOREEQREZMNCERETIET, 4B, &AICRinearnGraph3DRenderer 75 X
D clear XV Y RZMOHELTHLE T 7B O BRERYPERIEZIERRICTEIELTEIXY,

JS7BEP IOV T a v EEBLTHRBIRENEARVEIIICT S

EZHT LY YT A—RTIR EDST S TEEPTOYNE Toa v OB ERERELET
D2EHBERBNMNEATLEVET  TDLOIRERFR. TST2EDILFHRDEYRE LI BE
1K 270 &I =T J57 3D AN oCHBEREZ) Ty NS 2UEBAEENEHNSTT,

EVOTE BT STEEYTOYNA Tay DEBATIVENEL TETHEI—Y—IIE
AETZEDELDLBEEZIELLABAVWEEGTH NI, RinearnGraph3D 75 XA @
setMenuVisible Xy RDBI#IC false ZHEEL T AZ1—%FRTICTEIFEELTEET,
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— AT BRAETZ7HBOEEREICH B LIEWGEIX. V2 70BHENBRELRIIIY
TaARVRNELTRIT T ZOEICHBE LA IEETEEI UTHZOHITY :

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();

/] T2 7 DEE & HEIERE

public Sample6() {
/] TZ7EEBLTLYYS— BRIV YY) 2B
this.graph = new RinearnGraph3D();

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

/] U5 7 EEOEHE%RE

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

// BHEENDBEICR>TELARY NTRIFERND LI R F—FE
this. graph. addPlottingListener(this);

// D IRDEENIEEAETLTRAIY)—VE3IG LYY VT
this.draw();

renderer. render();
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// 3D FAR D i E AL I8

public void draw() {
[/ T2 7REARAD®,2,3)DAAEII. #FE 10V L THREDR ZHEE
this. renderer.drawPoint(1.0,2.0,3.0, 10.0, Color.RED);

// (1,1,1)&(3,5,8)DAIBAMER. XX 5E/ I THREDREEE
this. renderer.drawLine(1.0,1.0,1.0, 10.0,5.0,8.0, 5.0, Color.GREEN);

// (1,4,5)&(5,4,5) & (5,8,5) % fER. BEED=AF%HEHE
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) RN, REBOMUARZHEE
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);

// BREBENDEICRS>EBRISFEENS 4 R MLUE

@0verride

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

/] UARDA Ry MUBFZ Z TR Lgwn

@0verride

public void plottingCanceled(RinearnGraph3DPlottingEvent e) {
}

@0verride

public void plottingFinished(RinearnGraph3DPlottingEvent e) {
}

ZDOA—RERTULEER BHEINIRAEIL. £IFED Sample5 E2<{AHTT, LML, A=
a—/N—h5 THRE] > HEHEOBRE] BREEBATI/S7DHEAZTELTE . ABIHEAT
LEDFIFEUBRALELWI S 7EBTRIINET,
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IhERIRTHOIC. LOOA—RTRFT . I/Z70BREIVER (SOBBRENEAT
LEILDIR)IAIVITZARVRIELTRITRNEZELDIC.ARVYIN)ZRF—O
RinearnGraph3DPlottinglistener 19 —J7x—X%RELT. V=757 3D ITEHKLT
WET, ZLT EBRITARY MO RELIRICHEIENS plottingRequested XYwRIT, 3D ##
ELBEEETLTHEIBELTVWET,

g e |
- plottingRequested F DA T RinearnGraph3D DAYy RIZFEEARARM

I T—DEENBETT, RinearnGraph3DPlottinglistener 149 —7x—%R%93
BR. plottingRequested XYY RREDEARY MLEXY Y RANS, BTV VY TlERY =7
V9757 3D KE&AITHS RinearnGraph3D 75 ADAY Y REMZAWELIITLTLEEIWN
(#BE TV YV ThH? RinearnGraph3DRenderer 75 2D XYy RIZFEATE OK TY),

EVWSDE, Bl ZIE plottingRequested XV v KA M 5. RinearnGraph3D 75 2 ®
setXRange XYY R TIUSI7EHEAZLT R THE. TNILLI > TEBREENDLEICRSD
plottingRequested HAMEIEN, F/-ZDHT setXRange XV YREEAT - EERIL—TIC
FME>TLEWET,

fiE. RinearnGraph3D 75 AM %L DAYy NI, LB R FIHRIIIV T TIThbhTL
FODERIIZDDICHEHBIV YV DBREFRIE—BFELTIEET T LTHOOREBEITIELD
ICHR>TWE T, £L T, plottingRequested ZR2EDRITHITHB LY VYN RIERTHEZER
BREINDH. ZDHT RinearnGraph3D 75 ADAY Y REMERE, B T 2 W DETHFHE
LTLEW REBAET AR >TLEWET,

RinearnGraph3DPlottinglistener 149 —J7x—R&RELLBER. /5708 M R<AE-T
LEo7b, LORERFATRELTHTEIV
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10.781%

[ 1] Oracle & Java I&, Oracle Corporation RUEDF 4t BEERHEDAKERVZDMOE
LB EFEIETT . XPOH B BREFIZHOBEFIIBEHETHIBAIHYE
j_o

[ 2] Windows &, XE Microsoft Corporation OKEHLIVZDMDEICETZEFZEIET
ER

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

ZOf XHICERAINTWAEIRIE. TOEREARFI 2L OIEICE TEEIRIITER
R CY,
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RINEARN Graph 3D 5.6 HUREEAE % 6 kR

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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