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* opengl sample.c

opengl_sample. ¢

/7
AVE2—ETF T4 TR
/ OpenGLIZ LB 3&ITTZ 71 77\ﬁ:¥1' b 9 Ve - B N

NN
NN~

[/ Ao~ T 77 ANDA T N—F
#ifdef _WIN32

ginclude <windows.h>

10 #endif

11 #include <stdio.h>

12 #include <math. h>

O 00 =1 U = OB =

14 // CLUT~y & 7 7 A DA 7 V—F
15 #include <GL/glut.h>

18 // WABREDT-DOEK
19 float camera_pitch = -30.0; // X#h%x @l 35 A T OEEA L

21 /) =UADFZ v 7 D=0

22 int drag mouser = 0; // BRZ L EHFFZ v 730777 (0:3BFF v 79, 1: K7 v ¥h)
23 int last_mouse_x. // BEBICEEENT-TTIAD— VDX ER

24 int last_mouse_y: /! BBICEEEINE=~T A= NVOY BEE

25

26

27 // . .

28 ﬁ B BRI EN D = — 3y 7 B3

29

30 \[roid display ( void )

31

32 [/ BiEZ7 VT (E7¥NT—2LZ 39T 7OmMFEEIVT)
33 glClear ( GL_COLOR_BUFFER_BIT | GL_DEPTH_BUFFER_BIT ):

35 /] BERATRIERTE (7—N FEER—H A 7 BIER)
36 glMatrixMode ( GL MODELVIEW ):

37 glLoadIdentity ()

38 glTranslatef( 0.0, 0.0, - 15.0 );

39 glRotatef ( - camera_pitch, 1.0, 0.0, 0.0 ):

41 [/ LB ERE (EFNE 2 —THOERICHHOY THRE)
42 float lightO_position[] = { 10.0, 10.0, 10.0, 1.0 };
43 glLightfv( GL_LIGHTO, GL_POSITION, lightO_position );
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— OpenGLMDIZZERG %K
* glu~ TIRFEHBEHEK
— OpenGL Utility Library 0 %k
— OpenGLDEA#ZAEBTIEATZY ., 518 = Lt
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o glut~ TIaFESHEZ
— GLUT (OpenGL Utility Toolkit) D BE %k
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A|CHERE T, MM HES A RIDEMA H D
— 51 : glVertex3f(x, y, z), glVertex3d (x, y, z)

o fIXBIED float X THAHEEERT

* d [X5141A double B THHIEERT
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— display ()
— reshape ()
— mouse ()
— motion ()
— idle ()
o Ftg - #EA1E BRI
— mitEnvironment()

— main()
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main () B 2K

initEnvironment () B8 %4

display () Bk

reshape () B9 %

mouse () BE%X
motion () BE%KX

idle () B8 %%

main () B 2K

A—H-TJRJ5 A GLUT

FHA 1L A3 glutMainLoop ()
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/] RERIEDI-ODEH
float camera_pitch = -30.0; // XEhZEL T AHASDEIELAE

[ RDADRZYT D= DL

int drag_mouse_r =0; // ARFAVERSYTHMNESIHDTSY
(0:3ER 5y | ,1:k5v T |)

int last_mouse_x; // XERICEEINT=YVRNI—VILDXEZ

int last_mouse_y; // RRBRICEHRINI=IDRI—YILDYEIZE
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A—4-J055.4 GLUT
main () B % .
[initEnVironment O BI%k #EA{E 018 J\giutMalnLOOp ()
display () BE3%& A TH] —
reshape OBIZH |y oo Ry A X [
. ANFLILE
mouse () B %
motion () B8 %k <) A (:)
idle OBE | 7=A—3 B <
main () B %4 R TNE
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« maini%k
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— O— )L\ DEKTE
— initEnvironmentEZXDEH L
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e initEnvironmentiE %k
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- HRORE




GLUTDO #1831t

int main( int argc, char ** argv )

{

/1 GLUTD#)HA1E

glutinit( &argc, argv );

glutinitDisplayMode( GLUT_DOUBLE | GLUT_RGBA | GLUT_DEPTH);
glutinitWindowsSize( 320, 320 );

glutinitWindowPosition( 0, 0 );

glutCreateWindow(“OpenGL & GLUT sample program®);
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int main( int argc, char ** argv )

/1 A—ILINy IR D B ik
glutDisplayFunc( display );
glutReshapeFunc( reshape );
glutMouseFunc( mouse );

glutMotionFunc( motion );
glutldleFunc( idle );

/] IRE#HE
initEnvironment();

/] GLUTDAS 2V IL—TZALIB%FT
glutMainLoop();
return 0;
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e UT—TATD-HDIERIFHRDIETE
— 1 DD RANLRZRTE GELLV AL % B EHEA)

void initEnvironment( void )

{
float light0_position[] = { 10.0, 10.0, 10.0, 1.0 };
float light0_diffuse[] ={ 0.8, 0.8, 0.8, 1.0 };
float light0_specular[] ={1.0, 1.0, 1.0, 1.0 };
float light0_ambient[]={0.1,0.1,0.1, 1.0 };

glLightfv( GL_LIGHTO, GL_POSITION, light0_position );
glLightfv( GL_LIGHTO, GL_DIFFUSE, light0_diffuse );
glLightfv( GL_LIGHTO, GL_SPECULAR, light0_specular );
glLightfv( GL_LIGHTO, GL_AMBIENT, lightO_ambient );

glEnable( GL_LIGHTO );
glEnalbe( GL_LIGHTING );
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» ZINYIFEICKDLUFI T DEEERTE

— 1R ERS T B HE
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void initEnvironment( void )

/1 ZIREFEZEBDICT S
glEnable( GL_LIGHTING );

/1 RO BRIFHRZENICIT S
glEnable( GL_COLOR_MATERIAL );

[l ZTANEBNZT S
glEnable( GL_DEPTH_TEST );

/1 BEEREZEDICTS
glCullFace( GL_BACK );

glEnable( GL_CULL_FACE );

Il BRBEHRE

glClearColor( 0.5, 0.5, 0.8, 0.0 );
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A—H-Jng5L4 GLUT
main () B2
initEnvironment () B8 %X DA LE glutMainLoop ()
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display () BE3%& HETH] e
reshape OB |y o Ky T T[S
ANFEUE
mouse () B2
motion () B3 %4 NORANE S
idle OBE% | 7=A—a 08 €
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main () B %4 R TNE
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reshape()
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o THYRH) 40— )L\ mouse()
_ YRR A BENTEE BENFEEITEEND
— RKTOJSLTIE,. ARFI DR TIREEFEC %

o YY)ARZYS »a—)L/ Ny motion ()
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A—H-Jng5L4 GLUT
main () B2
initEnvironment () B8 %X DA LE glutMainLoop ()
—
[display()%ﬂ%ﬂ HETH] NES
reshape OBIZH |y oo Ry A X [
ANFEUE

mouse () B2
motion () B8 %k <) A (:)
idle OBE | 7=A—3 B <

main () B %4 R TNE
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/]

/] 4R OBEERICEENDa—IL/\vIRE#

/]

void display( void )

{

/] BEEIVT (EO9RIVNT—2EZIN\T7OmBEII)T)

/] ZITHZEZRTE (T—ILREZER-HATEER)

/] RMEZRTE (ETIVEL2—1TIIDEREICHHE THEHERTE)
/] o[ % f

/] BRITHNERTE PEDETIVERZRSHDATEEZER)

/1 MEHROR)TY) HEE

[ N2\ 7IHEEL-BEEZT7AY M\ I 7IZRR
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void display( void )

{

[ BEEIIVT (EVRLNT—2E2N\YI7DEAZEI)T)
glClear( GL_COLOR_BUFFER_BIT | GL_DEPTH_BUFFER_BIT );

/] BITHNEHRTE (T—ILFEZER S NDATERZER)
glMatrixMode( GL_MODELVIEW );
glLoadldentity();

glTranslatef( 0.0, 0.0, - 15.0);

glRotatef( - camera_pitch, 1.0, 0.0, 0.0 );

[l KR EZRE (ETIE2—TIDOEEICHHLE THETE)
float lightO_position[] = { 10.0, 10.0, 10.0, 1.0 };
glLightfv( GL_LIGHTO, GL_POSITION, lightO_position );
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o FEFEZ A (Transformation)
—1THIEEZRANT., HEOIEEZEZRMN ., B EEE
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« WASHL Rf-EBEEFHEBE T 5-HIZI1E. ETILDIE
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c H T ITATSLTDAASHKHENDETE
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e UTODEHITHIZLYRE S iz as5A)
R R ELT HEIEZRTODIE M FEAE

W
1 0 0 0 \1 0 0 01 0 O 0)(x x'
O 1 0 0 |0 cos(—camem _pitch) —sin(—camem _pitch) 0110 1.0 1||y| |
0 01 -15]0 sin(—camem _pitch) cos(—camem _pitch) oo 0 1 0||z] |2
0 0 0 1 A0 0 0 1){0 0 0 1)1 1
HASHND B 1< TE A EEAR (R 5 TR A AR)



S O O =

(N e =)

oS = O O

%@ﬁﬂ@&m

0 V(1 01 O O O0)(x
0 [|O0 cos ( camera _pztch) —sin ( camera _pztch) 010 1 0 1]||vy
—-151| 0 sin (—camem pi tch) cos (—camem _pitch) 0{{0 0 1 O]z
1 {0 0 0 1){0 0 0 1)1

—_ N S =

/] AT EERTE (D—ILREERSAATERZER)
glMatrixMode( GL_MODELVIEW );
glLoadldentity();

glTranslatef( 0.0, 0.0, - 15.0);

glRotatef( - camera_pitch, 1.0, 0.0, 0.0 );

// HhE % FEiE

/] BRITHIEHRTE ADETIVEERSHATEER)
glTranslatef( 0.0, 1.0, 0.0 );

/1 AR ROR)TY) ZHaE
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e 1THMODMAREL THEAZHEE

- RIERDIEREZE, AR, BxisELTHaE
~ B F(0,1,00ZMRE. KFARDEI10DUE

/] HhEZ R

glBegin( GL_POLYGON );
glNormal3f( 0.0, 1.0, 0.0 );
glColor3f( 0.5, 0.8, 0.5 );

X

glVertex3f

glVertex3f

glVertex3f(-

glVertex3f(-
glEnd();

.0, 0.0, 5.0);

)

.0, 0.0,-5.0);

)
);
.0, 0.0,-5.0 );
.0, 0.0, 5.0 );

)
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alCL. 1D =AREiEE
_RIEADTESEE, 2. BFEELTHRE

—RYITUEE E&’d’éf'i‘?&%(%ﬁ-“)%ﬁ%%)’ﬂﬁ
:.\\14% /fff‘i;&:]:

glBegin( GL_TRIANGLES );
glColor3f( 0.0, 0.0, 1.0 ); (-1.1.0)
glNormal3f( 0.0, 0.0, 1.0 ); s
glVertex3f(-1.0, 1.0, 0.0 );
glVertex3f( 0.0,-1.0, 0.0 );
glVertex3f( 1.0, 0.5, 0.0);
glEnd();

(0,-1,0)
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const int num_pyramid_vertices =5; // IJER#
const int num_pyramid_triangles = 6; // =A@

/1 BT VDR REZDES
float pyramid_vertices[ num_pyramid_vertices ][ 3] ={

{0.0,1.0,0.03,{1.0,-0.8, 1.0}, { 1.0,-0.8,-1.0 3,
{-1.0,-0.8, 1.0}, {-1.0,-0.8,-1.0 }

%

/[l ZAEAVTYIR (B =ZAEZERITAERDIEAES) DERS

int pyramid_tri_index[ num_pyramid_triangles ][ 3] ={
{0,3,1}410,2,4},{0,1,2{0,4,3}, {1,3,2},{4,2,3}
I
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glutSwapBuffers();
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A—H-Jng5L4 GLUT
main () B2
initEnvironment () B8 %X DA LE glutMainLoop ()
I
display () BE3%& A TH] —
[reshape()la;ﬁ%*& YA RO A RXEER TS
g ANFEUE

mouse () B2
motion () B8 %k <) A (:)
idle OBE | 7=A—3 B <

main () B %4 R TNE
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s EEERICHEZITOLIERE

» FIRRILITIIDERTE (REFAZISELT D)
—BE(E COREDFET, EREFBHELL

void reshape( intw, int h)
{
/1 24RO RNDIBEZTOEEZEETE

/1 (D4R ERICHRET HKI55TE)
glViewport(0, 0, w, h);

/] NASEIERS R =V BERNDEBRITHERTE
glMatrixMode( GL_PROJECTION );

glLoadldentity();

gluPerspective( 45, (double)w/h, 1, 500 );
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A—H-Jng5L4 GLUT
main () B2
initEnvironment () B8 %X DA LE glutMainLoop ()
I
display () BE3%& A TH] —
reshape OBIZH |y oo Ry A X [
N ANFEUE
mouse () B2
[motion()l%?]%*ﬂ ) ANLIE ‘) N
idle OBE | 7=A—3 B <
main () B %4 R TNE
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— R E8 (mouse () BE%R)
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— k5% AL (motion () BE%0)
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/] RERIEDI-ODEH
float camera_pitch = -30.0; // XEhZEL T AHASDEIELAE

[ RDADRZYT D= DL

int drag_mouse_r =0; // ARFAVERSYTHMNESIHDTSY
(0:3ER 5y | ,1:k5v T |)

int last_mouse_x; // XERICEEINT=YVRNI—VILDXEZ

int last_mouse_y; // RRBRICEHRINI=IDRI—YILDYEIZE




X I)RAREFOULIE

o YR yIREIZIEIEXN S EEE (mouse)
— REVDIRREZEL Bk
T REEE R

» YVDARS YT BEIZRE(X N SEE%L (mouse)
~ NOREEZEDEILEZEE
— R R D [EIERE (camera pitch) ZFETE
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« BRIV ) v Ent=CExiixk
— Z# drag mouse r [TIRREZ &N
/1 =TI RD)9OBFITFEIENSa— )L/ NI

void mouse( int button, int state, int mx, int my )

{

/1 BRIV ENT-OR SV RBDIZTEERTE

if ( ( button == GLUT_RIGHT_BUTTON ) && ( state == GLUT_DOWN ) )
drag_mouse_r = 1;

/1 BREIVHD SN SV R T DIZTEERTE

else if ( ( button == GLUT_RIGHT_BUTTON ) && ( state == GLUT_UP ) )
drag_mouse_r = 0;

/] IREDT ) RAEIZEEC %
last_mouse_x = mx;
last_mouse_y = my;
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Fowd sni-IEICECCHRARZER
— HRE DA LA camera pitch ZZ1E
c HIEIESEINDYIOREEZEDENGETHE

void motion( int mx, int my )

{

[l BAREV DRy R THNIL.
/] ROADBHEIZHLTHRAZRET S

if (drag_mouse_r ==1)

{
/] X RXDHEFEEN MG C TXEZE iy [Z[BlEx

camera_pitch -= ( my - last_mouse_y ) * 1.0;
if ( camera_pitch < -90.0)

camera_pitch = -90.0;
else if ( camera_pitch > 0.0)

camera_pitch = 0.0;
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- BIEIDIETRZITD
— R DARLHE camera pitch DEALIZILGL T,
BEEBHET 51-5

/] S BN ABEIZZ L
last_mouse_x = mx;
last_mouse_y = my;

/| BIEEOEREHY
glutPostRedisplay();




SN TATSLDOWERK

main () B 2K

initEnvironment () BE %4
display () Bk
reshape () B9 %

mouse () BE%X
motion () BE%KX

[ idle () B8 %%

main () B 2K

A—4-7JRays5L GLUT

FHA 1L A3 glutMainLoop ()
D
T A
YARIH AR EE S

ANFLINE
<) AN —
T A= 0 [ >
BT ALIE
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IO

void idle( void )

{
}
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o Visual Studio DT /\vH DiEgeEEFE

_&ET. R
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EHDIE
£ n 'L,\ D opengl sample (F/(75%) - Microsoft Visual Studie Y &

STINVTMTES

i, AT YT RIT

P - B x

JrUR  BEE  =RM  JOVIINP) PLEE)  FOUD F-AM) Y-MM FRRE) BEN) MYEIW) ALFH) #ru1y A

6-0|5-uEH|9-C- PEFO-| A m O[Tt 2t | e E
JOEA [8226] opengl_sample.exe - ARYE « Ab9R | [4783) M AL9E - ¥ z

opengl_sample.cpp & X

] opengl_sample - @o-rLz3-5) ~! @ motien(int mx, int my) -
0 +
101 AfRITD 70 AEREF -
102 last _mouse_x = s
103 last _mouse_y = vi
104 ¥
105
108
07 ey . . . i
:SS ﬁ TURN T SEICHEND 2 LS SRR
110 cwoid motion( int m% N
m @ mx| 345 =
12 PR ) F‘ lF, vO2OBHEBIINL TRIEOET S =
113 El i{f ( draz_mouse_r == 1) Y
114
115 A w2 ZMAERSEICIT U T 3 EE ol Bl

© 116 camera_pitch -= ( nv - last_mouse_y )} % 1.0;

17 if ( camarajltch < -40.0 )

18 camera_pitch = -80.0;

19 else if ( camera_pitch > 0.0 )

120 camera_pitch = 0.0;

121 i

122 .
23 I SR T S sR

EE & 2 &
G camera_pitch  -30.0000000 float opengl_sample.exelmation(int my, int my) 4T 116

@ drag_mouser 1 int
@ last_mousey 332 int FoyJ 31 FEERINDELA. glut2dil [HIUT
@ my 331 int 7

EEELY 0-7) 74vF1
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o« 3—ZF)LHB., gcc(GNU C av/N(3) %,
DLTFDEIGEATUETETL. av/NAIL

gcc opengl_sample.cpp -L/usr/X11R6/lib -lglut
-lGLU -lGL -IXmu -lm -0 opengl_sample

— opengl_sample.c **= AFDYV—RT7AI)L4
— opengl _sample -+ HADEITHERI7MIL A

s ETAEHBATFAINEEI—ZIFILOSAT)

opengl_sample
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//
[ AMUEH(TOTSLIEIIH,GEHLE)
//
int main( int argc, char ** argv )
{
/! GLUTDO#)HEA1E
glutlnit( &argc, argv );
glutinitDisplayMode( GLUT_DOUBLE | GLUT_RGBA );
glutlnitWindowSize( 320, 320 );
glutinitWindowPosition( 0, 0 );
glutCreateWindow( "OpenGL & GLUT sample program™ );

|
“14236000" (A5 DEEES)
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s —ATOBZENOEICEERT S

/]

/1 D4R BREERICHEENSI—IL/ Ny B
/]

void display( void )

[ RO MDRYTY)
glBegin( GL_TRIANGLES );
glColor3f( 0.0, 0.0, 1.0 ); - RGBOEH 9% 0.0~1.0 DEF TIEE
glNormal3f( 0.0, 0.0, 1.0 );
glVertex3f(-1.0, 1.0, 0.0 );
glVertex3f( 0.0,-1.0, 0.0 );
glVertex3f( 1.0, 0.5, 0.0 );
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— B int 32E k)

— 2 float (32Ewh), double (64E V1)
— M= char BEwH)
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— CH++HIZIT string®d AV dp 5

char name[8] = “OpenGL”; O|p|le | n| G| L |¥0
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e &1 &K (struct)
— DIADKIIEHDE#H YN LTHRAS
— I=ELAYYRIEEETERL

o B 74 (typedef)
— BZRIBZEDITEND
— {51l : typedef wunsigned int GLuint;
— OpenGLD A D 5| 2T = E B D A4 TE
FEALTULVS (GLint, GLfloat) & &
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int a = 100;

int xb; // IRAVEAEHDEE A 100

b=8&a, // 7KrLREEF

b = 200; // R4 VADIET

FEIZAR b




EHORO—T

e Java

— A—A)L (BA#A)
~ DS ADEMH
ISR DIEM (Re)
« 22F (public) . FE B (private)
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« 22FA. FE B (static)

class Test

{

public int num;
private static int g;

public int put( int 1)
{

float f;

static int num;

int put( int1)

{
float f;

b
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