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). ZZTIEEVHATTIHIL TEBWTLESN,

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
TrIENZ T 7 | SIS 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, THNLEIZ 7 7 |2l E T,
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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))
FIENTIE, T4 RO BRI A RSN LZIZEAT T HRRDRA L 22 G2 F . ZOEBD5]
BTV AR DT A RUDIRE S SN ESILET .

void glutTimerFunc(unsigned int millis, void (*)(int value), int value)
FRESNIERF IO SN ST — b VB A R ER L £ 9. B DI D= —/L 3y 7B
BaBBHETEET.
Mmillis JEFFOMHE DRI Z VR THREL £ 3. A7a<]Eb Mmillis )RV R IZa— L End &
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 glutPostRedisplay(void)
T4 RO ERELE T, glutDisplayFunc() CH &k L 7= — /L 3w 7 BSOS 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
FEIRDZEZNET . IERULT A REIERD25(-1,-1), (1L,D)EHESFRSZ X AfRET 5
AR - ZICF RSN ET . D2 2D GLInt (int LZ 1) D515k [x,y | 1ZIXZ D FE
WO/ TRRONLE, #0250 GLsizei! (intil &4l ¢ [width | & Theight | 121E, AL FUNE
EESHT NARERER D, T72DHT A AT LA LOBFEE CHRELET.
glutReshapeFunc THEE S ALz — /L Ny 7 BIE D 5 1 #1 Twidth,height | | IZZ N E LT 4 R
DIEE SN AS>TVET D, glViewport(0,0,width,height)iXV A X% DT R DL 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 £

void glBegin(GLenum mode)

void glEnd(void)
l'glBegin | & glEnd | D IZHEE LT TH RUBFE A~ C, A TV ET .
HEE NI Tmode | (IZFHEEL £ 7. Imode |1ZIXIGL_QUADS |72 E 3 RETEET .

void glVertex3d(GLdouble x, GLdouble y, GLdouble z)
SRITD Rz ELET
51%0EXGLdouble®™ D(x, y, z) CHRELET.

void glColor3d(GLdouble red, GLdouble green, GLdouble blue)
ZNDDBHE T2 DO AR ELET.
5% DA XGLdouble™ T, Tred| I'green| Iblue | IZIZZILEILIIR ) Tk [ 1 DFREZT0~1)
DHFPHTHELET.

void glutSolidSphere(GLdouble radius, GLint slices, GLint stacks)
GLUTZMEME T 23DEAAT V=7 b 12, Bk, EROHLLE, FIHIE CIIFEAIZH 5.
radius ERD %
slices #i /5 J5 1A D4y EIEL
stacks % 5 7 [A] D43 FIH




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




[ 1l D

|
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glClear(GL_COLOR_BUFFER_BIT);
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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~
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PO R, RV EREK DI, RO IHIZgIBegin()EglEnd() B LY, glVertex* ()& V5.

1 glBegin(mode);

glVertex*(p0);
glVertex*(pl);
glVertex*(pn);
glEnd();
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void gluPerspective(GLdouble fovy, GLdouble aspect, GLdouble zNear, GLdouble zFar)
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glLoadIdentity();
glRotate™*();
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void gluLookAt(GLdouble ex, GLdouble ey, GLdouble ez, GLdouble cx, GLdouble cy, GLdouble cz,
GLdouble ux, GLdouble uy, GLdouble uz)
ZOBAID3ODF 5 ex, ey, ez TR DONLE, IRO3ODF%kex, ¢y, cz) X BEEDALE,
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#include <stdlib.h>
#include <stdio.h>
#include <math.h>
#include <GL/glut.h>

const int delay = 50;

const double RADIUS = 0.5;

const int stage[10][10] = {
{1, 1,1, 1,1, 1, 1, 1, 1, 1},
{1, 0, 0,0, 0,0, 0, 1, 2, 17,
{1, 1, 0,1, 1, 1, 0, 1, 0, 1},
{1, 0, 0, 0, 1, 0, 0, 0, 0, 1},
{1, 1, 1, 0, 0, 0, 1, 0, 1, 1},
{1, 0, 0,0, 1, 0, 1, 0, 1, 1},
{1, 0, 1, 0, 1, 0, 0, 0, 0, 1},
{1, 0,1, 0, 1, 1, 1, 1, 1, 1},
{1, 0, 1, 0, 0, 0, 0, 0, 0, 1},
{1, 1, 1,1, 1, 1, 1, 1, 1, 1}

)

s

double player[3];
double enemy[3];
double enemy_v[3];
int winw, winh;

void myGround ()
{
int i, j;
double x, y;

glBegin (GL_QUADS) ;
for (i =0; i < 10; i+H) {
for (j =05 j <10; j+b) {
glColor3d (0.5, 0.5, (double)stagelillj] / 2.0);
x = (double)j — 4.5;

y = (double) (9 - i) - 4.5;

glVertex3d(x — 0.5, vy — 0.5, 0.0);
glVertex3d(x + 0.5, vy — 0.5, 0.0);
glVertex3d(x + 0.5, y + 0.5, 0.0);
glVertex3d(x — 0.5, y + 0.5, 0.0);

}
}
glEnd () ;
}

void myDisplay ()

{
glClearColor (0. 8f, 0.6f, 0.2f, 1.0);
glClear (GL_COLOR_BUFFER_BIT | GL_DEPTH_BUFFER_BIT) ;
glEnable (GL_DEPTH_TEST) ;

glMatrixMode (GL_PROJECTION) ;

glLoadldentity();

gluPerspective (15.0, (double)winw / (double)winh, 0.1, 100.
glMatrixMode (GL_MODELVIEW) ;

glLoadldentity();

gluLookAt (0.0, 0.0, 40.0, 0.0, 0.0, 0.0, 0.0, 1.0, 0.0);

myGround () ;

glPushMatrix () ;

glTranslated(enemy[0], enemy[1], enemy[2]);
glColor3d (1.0, 0.0, 0.0);

glutSolidSphere (RADIUS, 20, 20);
glPopMatrix () ;

glPushMatrix () ;

glTranslated (player[0], player[l], player[2]);
glColor3d (0.0, 1.0, 0.0);

glutSolidSphere (RADIUS, 20, 20);
glPopMatrix () ;

glutSwapBuffers() ;
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void myTimer (int value)
{
double dx, dy, dz;
if (value == 1) {
enemy [0] += enemy_v[0];
enemy[1] += enemy_v[1];
enemy[2] += enemy_v[2];
dx = player[0] - enemy[0];
dy = player[1] - enemy[1];
dz = player[2] - enemy[2];
if (sqrt(dx * dx + dy * dy + dz * dz) < 2.0 * RADIUS)
printf ("Game over¥n”);
exit(0);

if (false /* [FBRE] WYIEE */) {
printf (“Game clear¥n”);
exit(0);
}
glutTimerFunc (delay, myTimer, 1);
glutPostRedisplay () ;

}

void myKeyboard(unsigned char key, int x, int y)

{
if (key == 0x1B) exit(0);
if (key ==’w') NULL /* [FE] BWEIEE +/;
t
t
if (key == "d’) NULL /* [FRFE] BEYIEBE */;
glutPostRedisplay () ;

if (key == ’s’) NULL /* [ZREE] HEENIEE #/;
if (key == "a’) NULL /* [F£FH] BWUNELE */;

}

void myReshape (int width, int height)
{

winw = width;

winh = height;

glViewport (0, 0, winw, winh);

}

void myInit (char* progname)

{

winw = 640;
winh = 480;
player[0] = -3.5;
player[1] = -3.5;

player[2] = 0.0;

enemy[0] = 3.5;

enemy[1] = -3.5;

enemy[2] = 0.0;

enemy_v[0] = -0.01;

enemy_v[1] = 0.0;

enemy_v[2] = 0.0;
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) ;
glutTimerFunc (delay, myTimer, 1);
glutReshapeFunc (myReshape) ;
glutDisplayFunc (myDisplay) ;
glutMainLoop () ;
return 0;




