OpenGL

typedef unsigned int GLenum

typedef unsigned int GLbitfield

typedef int GLint

typedef int GLsizei

typedef float GLfloat

typedef float GLclampf

typedef double GLdouble

void glutlnit(int *argcp, char **argv)
GLUTZA 7 7V &ALl £9.
Farge) & Targy | IZmainBK D515k, Tbba~r NI 31 5EELET. Zhbo3 5,
AU RTA DA T VA ARERHICHOOIVET .

void glutlnitDisplayMode(unsigned int mode)
TAATVADFIRE— R R ELET .
lglutInitDisplayMode(GLUT _RGBA|GLUT DOUBLE | GLUT DEPTH)| D XH(ZELE, [
RGBAN T —% T /W | TIZ TN T 7 | %, 177 ARy 77 b EILVHREICRD ET

void glutlnitWindowSize(int width, int height)
TA R DYIY AR ZRELET
Mwidth | 1Z7 4> R D, Theight |1Z7 4 R DEEIZ/20 £

void glutlnitWindowPosition(int x, int y)
VAR D EONEZEE TS, 51 BiTIE 7V E.

int glutCreateWindow(char *title)
UAUROEERT S, SIBITE DT RY DA HL25.

void glClearColor(GLclampf red, GLclampf green, GLclampf blue, GLclampf alpha)
lglClear(GL_COLOR_BUFFER_BIT)] TV RUABRY DO ST EROAETRELET.
lred] l'green| blue ITZENZ IR Tk [ 4 DSy DIRS %7~ T GLelampf (floati &%
fifi) DIET, 0~ 1D OfEZS L ET . 123D, ZD3-212(0,0,0)& 5 & 3 HLiE [ HE
2720, (LLDEEET U B Eaicz2nEd.
fctt Ol alphal 14T offfl) LFEIEAL, OpenGLCIEAREHELL THRbVET (0TIEW, 1 TRE
B). 22 TIEEVHZ T T HIL TR TLZS0.

void glutMainLoop(void)
GLUTOA NI FREAETHET, FFHEIRBICRD ET .

void glutSwapBuffers(void)
Otk TRlik 4%, ZORBMNEITENDE, Ny T 7 ONENT 0 by T 71208
EIN.

void glClear(GLbitfield mask)
Imask [ |ZHRE LT Ny 7 7Oy b L 4.
lglClear(GL_COLOR_BUFFER_BIT | GL_DEPTH_BUFFER _BIT) | RETDE T — 3y
Ty LT 7 | IS ET

void glEnable(GLenum cap)
GLenum D 5|4 [ cap NWZHRE L7 M REZ AL HT FTREICL 77
lglEnable(GL_DEPTH_TEST)|Z %173 5L, THLEIZ 7 7 |2l E T,
lglEnable(GL_LIGHTING) | #3479 5L, LA FEEANT Ot RALET .
lglEnable(GL_LIGHTO) |29/ 73 %L, 0% H ONIRZ RATLET .

void glDisable(GLenum cap)
G5 T cap [\ ZHEE LI RE A AR WL 7.




OpenGL

void glutDisplayFunc(void (*)(void))
FIBUIBAINZD 4 R IS DB~ DRA L ZTE . U4 RO RBDNIZD, DD 1
YRUICE S TRENTZT A R RHOBONTOL T4 R BT 50BN b5 &
2, ZOBBMNEITSNET. L3> T, ZOMBNTRIERREITVET .

void glutReshapeFunc(void (*)(int width, int height))
FIEUZIE, VA RO NI ARSI EEIZFEAT T OB DRA L 22 G2 E9. ZOBED5]
BIZV I AR DO R DIEL@mSHESNET .

void glutTimerFunc(unsigned int millis, void (*)(int value), int value)

FRESHIZR RIS O NSNS — Ly VR B L E 9. BB O3 —/1 3y 7B

BretgAEcEET.
Imillis 1 ZFEONH SN ARERI A2V CHEL E 7. D72 Tmillis | U HZ I — L a5 L
NIV ET

F351 5D Tvalue 1T BERLT=FA~—a3— Lo VEIEUZES I ET.

void glutKeyboardFunc(void (*)(unsigned char key, int x, int y))
FIETIX, F—NFA TSN X CFATTHEBDORA L 2% 5.2 FT. ZOBEBO5 ¥ Tkey
NI, ZATINTEF—DASCIHIa—RRESNET. £, Ix ey ITiEF—n2 7Sz
LED T ADNLENESIET .

void glutSpecialFunc(void (*)(int key, int x, int y))
Rk — SRS NI E IO T BB ELE T, keyl TIPS NI RFBRF — DI —R )
EInET.
KEIF—DEA1EGLUT_KEY LEFT, GLUT _KEY RIGHT, GLUT KEY_UP,
GLUT KEY DOWNTT.

void glutPostRedisplay(void)
T4 RO ERELE T, glutDisplayFunc() CH &k L 7= — /L 3w 7 BRI RF NS UE T

void glViewport(GLint x, GLint y, GLsizei width, GLsizei height)
Ca—R—hERELET. [Ea—R—F&iE, WU RUOH T, ZERICHBEIS D
FEIRDZLZNET . IERULT A REIERD25(-1,-1), (1L,D)EHESFRZ X AfRET 5
AR S 2 ZICF RSN E T, D2 2D GLint (int L ZE 1) D515k [x,y | 1ZIXZ D FE
WO/ TRBONLE, #0250 GLsizei! (intl &2:4l) @ [width | & Theight | 121E, AL FUIE
EESHT NARERER D, T72DHT A AT LA LOBFEE CHRELET.
glutReshapeFunc CHEE S ALz —/L Ny 7 BIE D 5 1 ¥ Twidth,height | I IZZ N E LT 4 R
DIEE SN AS>THET D, glViewport(0,0,width,height)iXV A X% DT 4 R DA Hi%
FORTEIBIAES Z L0 E T
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void glMatrixMode(GLenum mode)
RETLEMATHN R ELET. 514 mode) 73T GL_MODELVIEW | 725 [T /L E 2 —Z5 fi
17511 %R EL, TGL_PROJECTION | 725 [ BRI TA | 245 EL£T .

void glLoadIdentity(void)
CIUFEBATIN I L £, JERA RO G KITATHIOR TRINET 0D, ZORME%
il > CEHATHNZHIIIME L U CHAAATHIZ R E L E T

void gluPerspective(GLdouble fovy, GLdouble aspect, GLdouble zNear, GLdouble zFar)
EWATIN B DITIN R U ET .
AND G fovy HFHAT DB THY, TE]TELET. ZHNREWIEIETRA (FEHH LS
720, FRAVNESIEDET) T, NSWIEERIHEL R ET .
25 H D51 %k aspect HE M DT AR (L) THY, 11 THIUTE 2—R—MIER
SNDEOxTT Ly T MDA — VIS LIV ES .
3D HDF#kzNear | 4D H D54 zFar | 13FR R T 5 RATEH M OFIPH T, [zNear) 1L THi
(A7) , zFarl3#% )7 (& i) ONLEZ RLET . ZOMICHLXIE S ET .

void gluLookAt(GLdouble eyex, GLdouble eyey, GLdouble eyez, GLdouble centerx, GLdouble centery,

GLdouble centerz, GLdouble upx, GLdouble upy, GLdouble upz)
ZORMAD3-DF | Hieyex, eyey, eyez) 1T R RDNLE, RD3DD 5|44  centerx, centery,
centerz |13 HAEDNLE, Fcth D3 >D 515 lupx, upy, upz 1L, V4> RIZRRSNAE RO
FIoFmERSNIILTT

void glPushMatrix(void)
gIMatrixMode() CHEEL TWAHED LR THIZRIFLET .

void glPopMatrix(void)
glPopMatrix() CPRAFLIZE WA TN ZE IR L £ 7. L7235, IglPushMatrix() ] ZFFOMH L 72
#, glTranslated()<°glRotated()# 2\ MidgluLookAt() 72 E & > CAHITHIZ AR LT, |
glPopMatrix() | ZFFOMH 328128 -> T, ZNLARIO BTN R T ZENTEET.

void glTranslated(GLdouble x, GLdouble y, GLdouble z)
BWATENFATEBOITHI AR U ET. 518UTV T b GLdouble T, 3505 #lx ] y) [z
NZIFBUEDALEDN SO 2B B e EL £
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void glBegin(GLenum mode)

void glEnd(void)
l'glBegin | & glEnd | DIZHE E LT TH RUBFE A~ C, HimA TV ET.
HEE NI Tmode | IZHEEL £ T, Imode | 1ZIXIGL_QUADS |72 E M RETEET .

void glVertex3d(GLdouble x, GLdouble y, GLdouble z)
SRITDEFR Iz R ELET
51%0EGLdouble™ D(x, y, z) CFREL ET.

void glNormal3d(GLdouble nx, GLdouble ny, GLdouble nz)
BRI MV ELET.
51#%13GLdouble D (nx, ny, nz) CHREL £

void glColor3d(GLdouble red, GLdouble green, GLdouble blue)
CADHEE T 56 DD EEFRELET .
5% DA XGLdouble™ T, Tred| I'green| Iblue | IZIXZILEILIIR ) Tk [ 1 DiREZT0~1)
DFIPHTHELET.

void glMaterialfv(GLenum face, GLenum pname, GLfloat *params)
KifniBMHEERTD.
[face] IZ[GL FRONTJZFRETHE, RV OREDAHEEEZZRELFT.
lpname | \Z[GL_DIFFUSE | 45 E 3 %&, [params| Cfloat M OELF| A5 E T HZET, MED
JEBRGBAEZ R E CTEXET . ZDOFEILgIMaterialfva v vET.

void glutSolidSphere(GLdouble radius, GLint slices, GLint stacks)
GLUTAMEM T 23DEAAT V= /b 10, B, BRO T, FIMECIIERICH 5.
radius ERD 1%
slices #&/ J5 1A D4y EIEL
stacks % J5 A1 D7y EIEL

void glRasterPos2d(GLdouble x, GLdouble y)
FAANLEEPET D, LB, BAEDET AL 2—THHHWIREATHZ AW T, 27—
VRTINS,

void glutBitmapCharacter(void *font, int character)
font CHEES N7 4> M T, ASCIIZ—R T h. 2 B 3 character&Z <. fontlZi%
GLUT_BITMAP_TIMES ROMAN 2472 713%:5.




AR T BT 0 G307

glutMainLoopl X HER/L— 7L TWD72T T, Avb—U N ad Dz =T LT £
A= EZITI S0, Ay —IOS U A LT, FF ORI SRS L £3

a— Ly 7B OFEE

2 F— AR =R E 7= HmyKeyboard B 5 FEA TH 15720 ]

[ Tnury g~ — ] [ ol | F—AR—RRME 7= bmyKeyboard B ¥ A M52 825K J\

\[ 2T ARHE N TZ5myMouse B E FEA TH 15720 ]

[ ol | U ARHI LI BmyMouse BE A FESZEIZT AKX ]7

=T HHOEMEDH]

Ayt—F RN ?

NO
YES
N Y YES EDRE SRS I a8 — 518U
A= DONFT > L7000 %5 — 5150z
[ AN N AT )V Dxy AR A = TS [ EIZ LT
myMouseBEUA FEONH 3
NO
GLUT D@
Ay — ORI myTimerBa%A FEOYH 3
(B E SR 23R L7 ) YES
NO
\057‘1’)?\@“& YES | #iL7c% —DASCH=2—RZH 55zl T
SRS > BT RS
MR RS LT | myKeyboard
NO
oS T ay F<—0bEuVi YES
Ay —Y OWNEIL B ZHE LA |
A 4
myDisplay B EAFF OV 4
NO
OSb‘EEV\fC ;' 4 T
A=Y ORFIEE T LA YES S

NO
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glClear C i & % {H 7 L CglutSwapBuffers THfiE L £~

HE OB
) —Ox
AR FTRA DN T 7 AEIRNICH DT 7

glClear(GL_COLOR_BUFFER_BIT);

[EEMEES
D) —Ox
AR FETF DAY T 7 AEIRNICH DT 7

glBegin~glEnd
(X T D Hh

AQ QQ

T4 RUFRRHDN T 7 AEYNIZHDH N T 7

glutSwapBufters();

VAN N

(] —0Ox

OQ AQ

AR FETFADONYT 7 AEIRICH DT 7

!

void 7 A A7 L A=m—L 3y 7 BI¥()
{

VACETGREES
glClear(GL_COLOR BUFFER _BIT);

/1 BT D e
glBegin(GL_QUADS);
glVertex3d(-1.0, -1.0, 0.0);
glVertex3d(1.0, -1.0, 0.0);
glVertex3d(1.0, 1.0, 0.0);
glVertex3d(-1.0, 1.0, 0.0);
glEnd();

A RUICERN
glutSwapBuffers();
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void glutTimerFunc(unsigned int msecs, void (*func)(int value), int value)

FRESHIZR RIS NSNS — L VR Bk L E 9. SRR D K O3 — 1y 7B

BretEAE cEET.
Imsecs | IZFF OSBRIV THRELET. D7adtb Imsecs )] SV ICa— /1 SiD &
NIV ET .

F35 1D Ivalue IFB G L T-F A~ —a— L\ VI ES L ET.

void glutPostRedisplay(void)
U RUNOFHEEEATOET . KVEMIZIE, BIEOU 1 RUE2~—2L T, displayBi%i
ZREONHLUET .

glutTimerFunc(50,myTimer,1); // 50JVF) 1% (ZmyTimer B4 -~

void myTimer(int value) {
/] HE BT = 7 MO AR Fl/ ST A—Z % 2R BT DALBRAATH
glutTimerFunc(50,myTimer,1); / FF ONS0IV P4 IZmyTimer B £L 2 FE~
glutPostRedisplay(); // V1> R DN Z FRHEEIL A CHT LV VREEE R/ 3T A— 2 THE )

h
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il i
o JEi] e ] b ]
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W BR, ARUE O

PO R, RV EREK DI, RO IHIZgIBegin()EglEnd() B LY, glVertex* ()& V5.

1 glBegin(mode);

glVertex*(p0);
glVertex*(pl);
glVertex*(pn);
glEnd();
o model IHES XL DFEFEAFREL, p0, pl, ..., pnlEFENE % E KT 5.

modeDFEEH

GL_QUADS PU>—#DTE S %, ZNEIVMSELTZ AL L CTHEE T 5.

RV B DOV E S

1 AR (polygon) LT ATE D E K

0 TE BRI IR RHEIIC R E 028

ARV ORMEEEEZX BT D720
2 ARASDE B CTE SR A R R EH RIS R B S COBRU 33 1, BRIV O A 13 HE
HEARSILTND

p7

po

pl

p4

pS

GL_QUADS




Va2 DT R DNEZE

0 ADDTHRDNATEIZ L > TRARSND B Ee D

p3 p2 pl p2

p0 p3

pO

IIP2/NES
EEIRAERT S5

pl

p2 pl p3

0 AHOBNE, p0—pl—p2—p3DIEFTZNSHINLLIRDD TH>T, p0—p2—pl—p3DJEFET
glVertex?d B A FFONHRIT, IEL<HiBISND

p3 pl p3 pl

p0 p2 po p2

2 OpenGLOALAR LT R DM T 2 LT 56 (058, hEATATLAFIEL TORNEWI R Z
BLTC, M ABAREL LD LTI25E) OBIEIZRIAES N2V,
http://monobook.org/wiki/OpenGL

OOlE, MZARGII=ARICHEILT, (MEATETRIT 200588 (REx—U—F: =ZAE5H)
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B (perspective projection)

| Bl ER R E
NHEDRZITITEN

B
(Fesg L)

-
-
-
-
-z

BN

F TV DR A D FEI A BT (view volume) &y D
ZOHEBDOINIH DA T Vs NIFE RSN

3k

void gluPerspective(GLdouble fovy, GLdouble aspect, GLdouble zNear, GLdouble zFar)
BHATHN B RO TH R U ET .
BADGIE  fovy [IHAZ DB THY, 1] TRLET. A REWNIE LA (FHH AR
720, FRAVNSKIRDET) IR, INSWVIEEEIHL RV ET .
22 [ D51 ¥ Taspect | IZHI [ O T AT ML (fiEREEL) THY, 11 THIUTE 2— R —MIER
SHNDKIE DX T Ly SO A — )V PELL 72 ET .
3> H D5 ¥ zNear| L4 H D5 # [ zFar 13K R T 2BATE S M OHFIFA T, [zNear] (LTl
(A7), zFarl3 % 7 (12 7 1) DAL EZ/RLET. ZOMICHLKE B HESET .

B O

i
WEDL)
o ° LR

zfar

A
Y




D VRS : S B RA T D s y MNELE
Tl R L C IR T
I N £
T, T ISR AR

Cr i

HRUDIEHEET [\ 23 E AR

AN Y B x Bifg
(—o>D &)
z X' TV
Wb (HHHY)
EFY I

OpenGLIX, 47 ¥ =2 DT Bl(translation), [Flfix(rotation), A% —1U> 7 (scaling)® =->DETY
v ESEHELTWS

OpenGLIZ, 2R IE°3RITTDOTH AW A, WER TITH —BICAR T I MUK, y, z, w)E WD, 2
Ze[FIR FEARE LN,

OpenGLTIE, Mv=(xy z D& fiv=(x'y' 2 DTICE#T 5 — % Iv=TvTEENS

TIF4 X 4DATH|T, AT E RS

EHATHNCIE, T VE 2—1T7%(model view matrix)&$¢51 T4 (projection matrix)23& 2
OpenGLTIE, m—VEIERDE R ad 5L, 7 ur T AONFEFITED

T LR RO E 2y |]

glLoadIdentity();
glRotate™*();
v Tv RTv glTranslate*();
» » Y glWireCone();

AT E) [

IS RO E L Sy |]

I

s )

U — VR R

AZ T

OpenGL T, ZBHATHNZ ALY VFIBITAEAN T HZENTED

U
N

AT (FEHBEIRTZHD) I ALY (FEHFBERTZHD) b
4X 4 TH % 4 X417 50%

Ty (LIAT) T5

Ry GlEH) 55



FATHE)

glTranslated B%L (BIE R A2 H 4 555)

il glTranslated B Cr— I VIR R A SFATREN CELHO T, n— VIR RZBEISE b L, MO
i A ZFE T VD T
5 eIV RS RAVZRIIG I EIL COVERAD, U— LR IEFZE R 5 FAVUXKTES B
L TWDDIDIZ R FT




S

D IERE, EICERER T AL TSI LT, OpenGL T, ARV, F7ol3 45 TE USRI LT
AR E TEET
HAED A LgNormal*() CRREL £ . THUABICIE NS =gl Vertex* () CHR & L7 TEAUCHIE
DIERPED S THET.

ekl

glBegin(GL_POLYGON); OB X%
gINormal3d(n0x, nOy, n0z); X3
glVertex3d(v0x, v0y, v0z);
glNormal3d(nlx, nly, nlz);
glVertex3d(vlx, vly, vlz);
gIlNormal3d(n2x, n2y, n2z);
glVertex3d(v2x, v2y, v2z);
glNormal3d(n3x, n3y, n3z);
glVertex3d(v3x, v3y, v3z);

glEnd();

ESE (T

void glNormal3d(GLdouble nx, GLdouble ny, GLdouble nz);
ERASI IV ERELET .

Bl A

21 void gluLookAt(GLdouble ex, GLdouble ey, GLdouble ez, GLdouble cx, GLdouble cy, GLdouble cz,
GLdouble ux, GLdouble uy, GLdouble uz)
- ZOHRAID3ODF| K ex, ey, ez 1T RDONLE, IRO3D>DH[# [ cx, cy, cz) IZBIEDALE,
Bt D305 H Tux, vy, uz) 1%, VAV RVIZFITRSNDEE D | D TF %z R4 ~7hLT
7.

vm'\ Ll

Pe
B D AR

TEARL AR D JEAT




BORH

ko =RATERT
' R:Red 7%, G: Green f#, B: Blue &
2t glClearColorB%t Ty 5t 028 7E, glColor3dBI CHEMI I XD AR T LT
| OpenGLOZNOLDRAE D531, HE/ MR OO~1DOETRLET
0 BRdT, BIERCEE T 7 A Ve E OBEIFE LB, RGBZAE8bitT D, Gil24bit THLE
I B TO~255DETRLET. OpenGLliONIVC‘TO)VG‘:‘\“/I‘:E&<7E\?§U\.
L OAE T, ISAAN T

(1,0,0) (0,1,0) (0,0,1)
R G B
(0,0,0) (0,0,0) (0,0,0)
I
(R.G.B)=(0,0,0) (R.G.B)=(0.5,0.5,0.5) (R,G.B)=(1,1,1)
B
(1,0,0) (0,1,0) (0,0,1) (0,1,1) (1,0,1) (1,1,0)
B |
(1,0,’ (1,0505)  (1,1,1) (o,I1,0) 051,05 (1,1, 00,1) (05051 (1,11

(1,0,0) (1,1,0) (0,1,0) (0,1,1) (0,0,1) (1,0,1) (1,0,0)




X D14,

RN N (SN QR A=Y/A WN
\XTAT A T DA DIREET

T2FTORETTN?Y
—Ra—RZEISEABEL TR
HETRERELTIIESV.

VS NP R A NS ENN 1
P VAN AT

glColor3dBI# (TAT 4 7 LI GH)

WIHIIRHE CldglDisable(GL_LIGHTING), 9 7¢boh, FA4T7 4 73t HAELRWIREBIC 2> TOET
S AR RV IES A
X DL glColor3dBA% CHEEL £,

Bl B2
glColor3d(1.0, 0.0, 0.0); glColor3d(1.0, 0.0, 0.0);
glutSolidSphere(1.0, 10, 10); glBegin(GL_QUADS);

glVertex3d(-1.0, -1.0, 0.0);
glVertex3d(1.0, -1.0, 0.0);
glVertex3d(1.0, 1.0, 0.0);
glVertex3d(-1.0, 1.0, 0.0);

glEnd();
giMaterialfvBA¥ (AT 4 73 256)
glEnable(GL_LIGHTING)C, 747 (7 3R A T HIRREIZ/RD E T
glEnable(GL_LIGHTO0)72& T, Sl mkl 320 ERHVET .
HIREERROBIRE - TR N RS ET.
BT TIER D IELSERES AL TUOVRITIURWIT ER A
X Dl gIMaterial fvEAEL CHEE L 9.
i1 B2
float red[4] = { 1.0f, 0.0f, 0.0f, 1.0f }; float red[4] = { 1.0f, 0.0f, 0.0f, 1.0f };
glEnable(GL_LIGHTING); glEnable(GL LIGHTING);
glEnable(GL_LIGHTO); glEnable(GL_LIGHTO);
glMaterialfv(GL_FRONT, GL DIFFUSE, red); glMaterialfv(GL_FRONT, GL_DIFFUSE, red);
glutSolidSphere(1.0, 10, 10); glBegin(GL_QUADS);

glNormal3d(0.0, 0.0, 1.0);
glVertex3d(-1.0, -1.0, 0.0);
glVertex3d(1.0, -1.0, 0.0);
glVertex3d(1.0, 1.0, 0.0);
glVertex3d(-1.0, 1.0, 0.0);
glEnd();



SR O FELE

j‘n(amblent)
0D TTEPFFE TEROVED T, HHWPDTTHNBIEL TWDIINTH R D, MR~
HIENHDEFEILOMIT, 22 RUNLDHELACM O IR R E DD 2R S5, 3R ;J:@
, HHWLHMNLTHIRLIIV TS, ZD7eh, A7 VI DO b HFREAH A
zé BREDCI R 2B B LG, HﬂHﬂHﬂF"ﬁ’CTHﬁ LT BEDINTGEDOH S RESBE
70h. BRI Y258, R MICHFITHELT 2.
| OpenGLTlT, BREECABEICFI A T AL KRITRVTE D20, —EDETEDAT =7k
ZROTZEICLT, SR EDERZ K> T 2.
JLHOL(diffuse)
1 REEOALE  FRDRLNT, KO EL THEDND. LnL, —EmiZS =54
N FITEEL T 2720, AtC NILD LA 7 Y =7 MRA O H O X EA KRBT HZ L0
TED. FFEDALE - ISR T TR A/ 5.
| Bir Yt (specular)
A REEDOFENHRDLIET, HCORKFHIRFED F NI MDD, b E O8I S35 —W
—E AN FEA T H I 70D, BN AR T T AT I IR DR N REL, T
=7 R EITZEAEFF 220, B EEIIOCIRO R PRAEL TH AL R0,

B 423—RERICL IR, BHRH, SERFOERS

[a] BRIRH [b] #E BT [c] SRS

[A2YEa2—-2757¢9 7R BETHMR] 20155 / ARMEZA EGEESERRES (CG-ARTSES)

SEIRDA ) - HEZh

glEnable(GL LIGHTING);
TR LR qu‘%‘ﬂ—é*%%ﬁE%j—r/L:j—é

1 glEnable(GL_LIGHTn);

T n=0~TDNIR%Z AT 5
glLightfv(GL_LIGHTn, pname, params);
0 Fn=0~TONIRD B Z TR E T D
T HH(5150);
0 IR AT SR BE THEE L 72\ o — 2 D OpenGLAT 5 2 FA 715

1 glDisable(GL_LIGHTn);

F 5n=0~TDICIFEWIT %
ngisable(GL_LIGHTING);
> %{ﬁa:iéﬁx 5 u+%¢é*ﬂ%ﬁ‘é%j‘7clﬁ‘é

0ONIROTILT VA VN CTHAEDRRESILTCWVAY, KIRIFELIEITT 74 VN CTESRFIZ > TWVABD
T, IR IE LR T AT R OALSOR EELZIVT I




JEIRDFRE

void glLightfv(GLenum light, GLenum pname, GLfloat *params)
J‘ﬁ/fﬁﬂ))% PELALE RS AR ELE S

lightlZIZRR E 53RO F 5 12)E 0 CGL LIGHTO~GL LIGHT7TOWFnaig EL£4
GL_AMBIENT floatBl D4R TTACS B i DRGBAfH
GL_DIFFUSE float® D4k TTACS JEHOEORGBATE
GL_SPECULAR floatBl D4R TTACS B DORGBAE
GL_POSITION floatBl D47k TTACS JEIRDALE(x,y,2,w)

AOEEIFw=1. x,y,2)I L FEFE A4
SEATYEIRIFw=0. (x,y,2)IX 5 [T ML &3R4

WIRER IO EDOBGE

%0 void glMaterialfv(GLenum face, GLenum pname, GLfloat *param)
void glMaterlalf(GLenum face, GLenum pname, GLfloat param)
0 KRBT ERTD.
- facelZGL_FRONTZAEE T %L, RIFOREDAIFIEZBELET .
param“Cﬂoatﬁ 1OFEZ TR E T 256 1 ZgMaterial A4\, param Clloat il DELFIZFEE T 5

ArlXgMaterialfva{# 9
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fipragma warning (disable:4996)
#include <stdlib.h>

#include <stdio.h>

#include <time.h>

#include <GL/glut.h>

int winw, winh;

const int STATE_GAME = 0;
const int STATE_CLEAR = 1;
const int STATE_END = 2;
int state;

const int delay[3] = { 50, 100, 500 };
const double RADIUS = 0.5;
double self[3];

double enemy[3];

double enemy_v[3];

double item[3];

int messagenum;

int starttime;

void myGround()

{
float ground[2][4] = {
{ 0.6f, 0.6f, 0.6f, 1.0f },
{ 0.3f, 0.3f, 0.3f, 1.0f }
1
int i, j;
g1Begin (GL_QUADS) ;
glNormal3d(0.0, 0.0, 1.0);
for (j = -5; j <5; j++t) {
for (i = -5; i < 5; i++) {
glMaterialfv (GL_FRONT, GL_DIFFUSE, ground[abs(i + j) % 2]);
glVertex3d((double)i, (double)j, 0.0);
glVertex3d((double) (i + 1), (double)j, 0.0);
glVertex3d((double) (i + 1), (double) (j + 1), 0.0);
glVertex3d((double)i, (double)(j + 1), 0.0);
}
}
glEnd () ;
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void myDisplayClear ()

{
char message[] = “Game Clear !”;
int i, n;

glClearColor (0. 4f, 0.6f, 0.8f, 1.0f);
glClear (GL_COLOR_BUFFER_BIT | GL_DEPTH_BUFFER_BIT) ;

gIMatrixMode (GL_PROJECTION) ;
glLoadldentity();
gIMatrixMode (GL_MODELVIEW) ;
glLoadldentity();

glColor3d (0.0, 0.2, 0.6);
glRasterPos2d (0.0, 0.0);
n = strlen(message);
if (messagenum < n) n = messagenum;
for (i =05 i < n; i++) {
glutBitmapCharacter (GLUT_BITMAP_TIMES_ROMAN_24, message[i]);
}

glutSwapBuffers() ;
}

void myDisplayEnd ()
{

char message[] = “Game Over !”;
int i, n;

glClearColor (1. 0f, 0.0f, 0.0f, 1.0f);
glClear (GL_COLOR_BUFFER_BIT | GL_DEPTH_BUFFER_BIT) ;

glMatrixMode (GL_PROJECTION) ;
glLoadldentity();
gIMatrixMode (GL_MODELVIEW) ;
glLoadldentity();

glColor3d (0.0, 0.0, 0.0);
glRasterPos2d (0.0, 0.0);
n = strlen(message);
if (messagenum < n) n = messagenum;
for (i =05 i < n; it+) {
glutBitmapCharacter (GLUT_BITMAP_TIMES_ROMAN_24, message[i]);
}

glutSwapBuffers() ;
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void myDisplayGame ()

{
float red[4] = { 0.8f, 0.2f, 0.2f, 1.0f };
float bluel[4] = { 0.2f, 0.2f, 0.8f, 1.0f };
float white[4] = { 0.8f, 0.8f, 0.8f, 1.0f };
int difftime;
char message[256];
int i, n;

glClearColor (1. 0f, 0.6f, 0.8f, 1.0f);

glClear (GL_COLOR_BUFFER_BIT | GL_DEPTH_BUFFER_BIT) ;
glEnable (GL_DEPTH_TEST) ;

glEnable (GL_LIGHTING) ;

glEnable (GL_LIGHTO) ;

glMatrixMode (GL_PROJECTION) ;

glLoadldentity();

gluPerspective (60. 0, (double)winw / (double)winh, 0.1, 100.0);
glMatrixMode (GL_MODELVIEW) ;

glLoadldentity();

gluLookAt (0.0, -10.0, 10.0, 0.0, 0.0, 0.0, 0.0, 0.0, 1.0);

myGround () ;

glPushMatrix () ;

glTranslated (enemy[0], enemy[1l], enemy[2]);
glMaterialfv (GL_FRONT, GL_DIFFUSE, red);
glutSolidSphere (RADIUS, 10, 10);
glPopMatrix () ;

glPushMatrix () ;

glTranslated (item[0], item[1], item[2]);
glMaterialfv (GL_FRONT, GL_DIFFUSE, blue);
glutSolidSphere (RADIUS, 10, 10);
glPopMatrix () ;

glPushMatrix () ;

glTranslated(self[0], self[1], self[2]);
glMaterialfv (GL_FRONT, GL_DIFFUSE, white);
glutSolidSphere (RADIUS, 10, 10);
glPopMatrix () ;

glDisable (GL_DEPTH_TEST) ;
glDisable (GL_LIGHTING) ;
glDisable (GL_LIGHTO) ;

glMatrixMode (GL_PROJECTION) ;
glLoadldentity();
glMatrixMode (GL_MODELVIEW) ;
glLoadldentity();

glColor3d (0.6, 0.1, 0.5);
glRasterPos2d (0.9, —0.9);
difftime = (int)clock() - starttime;
sprintf (message, “elapsed time %d”, difftime / CLOCKS_PER_SEC) ;
n = strlen(message);
for (i =05 i < n; it+) {
glutBitmapCharacter (GLUT_BITMAP_TIMES_ROMAN_24, message[i]);
}

glutSwapBuffers() ;
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void myDisplay ()

{

}

if (state == STATE_GAME) {
myDisplayGame () ;

}

if (state == STATE_CLEAR) {
myDisplayClear () ;

}

if (state == STATE_END) {
myDisplayEnd () ;

}

void myTimer (int value)

{

}

const double R2 = 2.0 * RADIUS * 2.0 * RADIUS;
double dx, dy, dz;

if (value == 1) {
if (state == STATE_GAME) {
enemy[0] += enemy_v[0];
enemy[1] += enemy_v[1];
enemy[2] += enemy_v[2];
if (enemy[1] > 5.0) {
enemy[1] = 5.0;

enemy_v[1] = —enemy_v[1];

if (enemy[1] < -5.0) {
enemy[1] = -5.0;
enemy_v[1] = —enemy_v[1];

dx = self[0] - enemy[0];

dy = self[1] - enemy[1];

dz = self[2] - enemy[2];

if (dx * dx + dy * dy + dz * dz < R2) {
state = STATE_END;
messagenum = 0;

dx = self[0] - item[0];
dy = self[1] - item[1];
dz = self[2] - item[2];
if (dx * dx + dy * dy + dz * dz < R2) {
state = STATE_CLEAR;
messagenum = 0;
}
}
else if (state == STATE_CLEAR) {
messagenumtt;
}
else if (state == STATE_END) {
messagenumtt;

}

glutTimerFunc (delay[state], myTimer, 1);
glutPostRedisplay () ;

void mySpecial (int key, int x, int y)

{

const double WALKSPEED = 0.1;

if (key == GLUT_KEY_LEFT) self[0] —= WALKSPEED;
if (key == GLUT_KEY_UP) self[1] += WALKSPEED;

if (key == GLUT_KEY_RIGHT) self[0] += WALKSPEED;
if (key == GLUT_KEY_DOWN) self[1] —= WALKSPEED;
glutPostRedisplay () ;
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void myKeyboard(unsigned char key, int x, int y)
{

if (key == 0x1B) exit(0);
}

void myReshape (int width, int height)
{

winw = width;

winh = height;

glViewport (0, 0, winw, winh);

}

void myInit (char* progname)
{
winw = 640;
winh = 480;
self[0] = -3.0;
self[1] = 0.0;
self[2] = RADIUS;
enemy[0] = 0.0;
enemy[1] = 0.0;
enemy[2] = RADIUS;
enemy_v[0] = 0.0;
enemy_v[1] = 0.1;
enemy_v[2] = 0.0;
item[0] = 3.0;
item[1] = 0.0;
item[2] = RADIUS;
state = STATE_GAME;
messagenum = 0;
starttime = (int)clock();

glutInitDisplayMode (GLUT_RGBA | GLUT_DOUBLE | GLUT_DEPTH) ;
glutInitWindowSize (winw, winh);

glutInitWindowPosition(0, 0);

glutCreateWindow (progname) ;

}

int main(int argc, char* argv[])
{
glutInit (&arge, argv);
myInit (argv[0]);
glutKeyboardFunc (myKeyboard) ;
glutSpecialFunc (mySpecial) ;
glutTimerFunc (delay[state], myTimer, 1);
glutReshapeFunc (myReshape) ;
glutDisplayFunc (myDisplay) ;
glutMainLoop () ;
return 0;




