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Bui Minh Truong
Lap trinh Opengl vai thu vien AUX
(Tai lieu tham khéo cua truong dai hoc wakayama Nhat)
1

I-Giéi thiéu vé Opengl:

Opengl 1a thw vién 1ap trinh d6 hoa 3D, cac ban muon biét thém thi xem tai
trang chu opengl. Org.Bai viét nay danh cho nhitng ban da biét opengl 1a gi,
va no ciling la bai dau tién cho viéc hoc do hoa véi opengl sau nay.
IT-Opengl trong Windows:

Lap trinh opengl trong Windows bang Visual C, ban phdi st dung ba thw
vién sau glaux.lib glu32.1ib va opengl32.lib.Trong Visual C mudn link tGi
cac thue vién nay cac ban lam nhu sau: trén menu(trinh don) chon Project
sau do chon setting r6i cudi cung trong tab link ban danh tén 3 thw vién trén
vao(nhd 1a c6 dau cach giita cac tén caa thw vién).Néu ban thich st dung
phim tat thi chi viéc bdm Alt+F7 thi cling dugc két qua nhu trén.Mot diéu
cling rat quan trong la khi tao mot project m@i ban phai chon Window32
console application. Tt bay gio ban da c6 thé san sang viét ma lénh cta
minh.(Nén nhé la ban khong phdi thém bat ¢t cai gi nita vi trong VC da c6
day du nhitng cai toi dé cap & trén).

ITI-Tao mot ctra sO trong opengl:

Duéi day 1a ma nguon cho chwong trinh dau tién ctia ban dé tao mot ctra
s0.Hay Iwu n6 vdi tén gi tuy ban(vi du hello.c nhw truyén thong)
1-Chwong trinh dau tién cia ban:

/*filename: hello.c*/

/*Chuong trinh dau tién tao mdt ctra s6 trong opengl*/

#ifdef unix /*Phan nay dung dé xac dinh moi truong lam viéc cua
ban*/

#include <GL/gl.h> /*No sé xac dinh ban bién dich chwong trinh nay
trén unix*/

#include “aux.h” /*hay Windows, v@i lap trinh vién trén windows ban
co ¥/
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#define CALLBACK /*thé bé phan bén trén di va chi 1ay phan in
dam*/

#else

#include<windows.h>

#include<GL/gl.h>

#include<GL/glaux.h>

#endif

int main(int argc, char *argv[])

{

auxInitWindow(argv[0]);

return O;

}

Lénh auxInitWindow(string); c6 tac dung tao mot ctra s6 mdi, string la tiéu
dé cua ctta s6 do, ban c6 thé viét tiéu dé nhw thé nao 1a tuy ban.

Chuong trinh nay sau khi bién dich thi né méi chi hién ra mot ctra so6 roi
déng ngay, néu windows cta ban chay nhanh quéa thi ban sé khéng nhin
thay chi hét

Sau day ching ta sé bat Window dung lai chirng 1 gidy dé ching ta quan
sat.Cling v6i ma lénh trén ban chi can thém mot dong Iénh:
sleep(s6_gidy_muon_xem x 1000);(tic la Iénh nay bat window tam dirng
trong vong 1 phan nghin gidy)
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Bui Minh Truong
Lap trinh Opengl vai thu vien AUX
(Tai lieu tham khéo cua truong dai hoc wakayama Nhat)
2
2-Theo doi Window
/*file name: hellols.cpp*/
#ifdef unix
#include <GL/gl.h>
#include "aux.h"
#define CALLBACK
#else
#include<windows.h>
#include<GL/gl.h>
#include<GL/glaux.h>
#endif
int main(int argc, char *argv[])
{
auxInitWindow(argv[0]);
/*dong lénh ma&i , window sé hién trong vong 1 giay*/
Sleep(1000);
/*dong lénh mai*/
return 0O;
}
Trong phan source code ma nguén nay nam trong file hellol1s.cpp.
3-Xoa man hinh trong opengl

Tiép theo to6i sé gigi thiéu vdi cac ban cidch xod man hinh trong

opengl.Duéi day la ma nguon:
/*filename: clear.cpp*/

#ifdef unix

#include <GL/gl.h>

#include "aux.h"

#define CALLBACK
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#else

#include<windows.h>

#include<GL/gl.h>

#include<GL/glaux.h>

#endif

int main(int argc, char *argv[])

{

auxInitWindow(argv[0]);

/*Nhitng dong lénh md&i*/

glClearColor(1.0,1.0,1.0,0.0);

glClear(GL_COLOR_BUFFER_BIT);

glFlush();

/*Nhitng dong lénh maGi*/

Sleep(1000);

return 0;

}

Cac lenh glClearColor(), glClear(),glFush() la nhitng lénh co ban cua
Opengl.glClearColor() c6 nhiém vu chon mau dé xoa window, ban dé dang
nhan ra la n6é c6 4 tham s6, 4 tham s6 dé la RGBA( red green blue
alpha).Khong giong vdi ham RGB() trong Win32 API , 4 tham s6 nay c6
gia tri trong khoang 0.0f dén 1.0f(kiéu float).Ba tham s6 dau la mau do
xanh 14 cdy va xanh da trdi, con tham s6 thtt 4 la do sang téi cua
window.Bay gio hdy thay dbi cac gia tri cia mau xem th*!Ham glClear()
mdi thue si xod window, né cé nhitng hang s6 xac dinh.Coé truong hop cé
nhitng ham chwa dwoc chay dén khi két thiic chwong trinh, dé tranh treong
hop nay ham glFlush()dwgc goi, noé sé thyc hién tit cad cac ham chwa dwoc
chay va két thic chwong trinh.
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Lap trinh Opengl vai thu vien AUX
(Tai lieu tham khéo cua truong dai hoc wakayama Nhat)
3

4-Veé hinh trong opengl

T trwdc dén gio ching ta mdi chi ndi vé cach tao va xoa ctra so, bay gio
ching ta sé thye hién vé mot s6 hinh don gian:
/*filename line.cpp*/

#ifdef unix

#include <GL/gl.h>

#include "aux.h"

#define CALLBACK

#else

#include<windows.h>
#include<GL/gl.h>
#include<GL/glaux.h>

#endif

int main(int argc, char *argv[])

{

auxInitWindow(argv([0]);
glClearColor(1.0,1.0,1.0,0.0);
glClear(GL_COLOR_BUFFER_BIT);
/*nhitng dong lénh ma&i*/
glBegin(GL_LINE_LOOP);
glVertex2d(0.1,0.1);
glVertex2d(0.9,0.1);
glVertex2d(0.9,0.9);
glVertex2d(0.1,0.9);

/*nhitng dong lénh ma&i*/

glEnd();

glFlush();
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Sleep(1000);

return 0O;

}

T4t cd cac hinh khéi dugc vé trong opengl déu dugc nam giita hai dong
lénh glBegin() va glEnd() (Hoi giong vdi pascal- ban nao hoc pascal thi
dé hiéu nhé!).Cé thé c6 nhiéu cap dong lénh nhw vay, tirc 1a ban c6 thé viét
cac ham vé khac nhau va dung cdp cau lénh trén trong cac ham d6.Tham so
cua glBegin() la GL_LINE_LOOP c6 nghia la n6 bao window vé mot
dwong khép kin diém dau trung vdi diém cudi.

Dudi day la mot s6 hang s6 co ban:

Hang s6 y nghia

GL_POINT VEé diém

GL_LINE V& duong thing néi hai diém

GL_LINE_STRIP Tap hgp cia nhitng doan dwoc ndi véi nhau
GL_LINE_LOOP bDuong gap khiic khép kin

GL_TRIANGLES V& hinh tam giac

GL_QUADS Ve ttr giac

GL_TRIANGLES_STRIP V& mdt tap hgp cac tam giac lién nhau, chung
mot canh

GL_QUAD_STRIP Vé mot tap hgp cac tit giac lién nhau, chung mét canh
GL_TRIANGLE_FAN Vé hinh quat
Duwd6i day la birc tranh toan canh vé cac théng sé nay.
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Ham glVertex2d() xac dinh diém hai chiéu.Ban nén biét mot s6 tién td cac
ham cta opengl, cdc ham dung thw vién nao sé bat dau bang tén cta thw
vién do vi du dung cac ham co ban cta opengl thi thwong 1a bat dau véi gl,
cac ham dung thw vién glut thi bat dau véi glu cac ham dung thw vién aux
thi bat dau véi aux......Cac ham cling cé hau t6 vi du glVertex2d() la vé
diém 2 chiéu, glVertex3d() la vé diém 3 chiéu,....dan dan hoc cac ban sé
phat hién ra nhiéu hon.

5-Str dung mau vé:

Tiép theo t6i sé hudng dan cac ban cach st dung mau dé vé va cach thé
hién no.

Duéi day la ma ngudn:

/*filename: colorl.cpp*/

#ifdef unix

#include <GL/gl.h>

#include "aux.h"

#define CALLBACK

#else
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#include<windows.h>
#include<GL/gl.h>
#include<GL/glaux.h>
#endif
int main(int argc, char *argv[])

{

auxInitDisplayMode(AUX_RGBA); /*ham m&i*/
auxInitWindow(argv[0]);
glClearColor(0.0,0.0,0.0,0.0);
glClear(GL_COLOR_BUFFER_BIT);
glColor3d(1.0,0.0,0.0); /*ham ma&i*/
glClearColor(0.0,0.0,0.0,0.0);
glClear(GL_COLOR_BUFFER_BIT);
glBegin(GL_QUADS); /*tham s6 md&i*/
glVertex2d(0.1,0.1);
glVertex2d(0.9,0.1);
glVertex2d(0.9,0.9);
glVertex2d(0.1,0.9);

glEnd();

glFlush();

Sleep(1000);

return 0O;

}

Ham auxInitDisplayMode() bao v&i window rang chiing ta chon cach hién
thi nhitng gi ma ching ta sap vé tdi day, tham s6 ctia n6 la AUX_RGBA
chinh 1a mode RGBA ma t6i dé cap & trén.Ham glColor3d() cho phép
ching ta chon mau vé, tham so6 ctia n6 la red green va blue nhwng cac gia

tri nay la kiéu double néu ban muon dung kiéu float thi c6 ham glColor3f(),

ca hai kiéu trén gia tri cia mau van nam trong khoang 0 dén 1.Chu y la
chwong trinh trén ching ta da doi tham s6 mdi cho ham glBegin(), bay gio

no sé vé mot tr giac, va trong chuwong trinh nay thi la mot hinh vuong.

Trong phan nay to6i mudn trinh bay véi cac ban mot k¥ thuat nita, chuwong
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trinh trén chi cho chiing ta nhin thdy mot mau doé do ching ta dat mét mau

duy nhat trudc khi vé. D€ c6 thé tao nhiéu mau an twgng ban cé thé cai dat

di cai dat lai ham glColor3d() moi khi chiing ta vé mdi.
Duéi day la ma ngudn:

/*filename: color2.cpp*/

#ifdef unix

#include <GL/gl.h>

#include "aux.h"

#define CALLBACK

#else

#include<windows.h>

#include<GL/gl.h>

#include<GL/glaux.h>

#endif

int main(int argc, char *argv[])

{

auxInitDisplayMode(AUX_RGBA);
auxInitWindow(argv[0]);
glClearColor(0.0,0.0,0.0,0.0);
glClear(GL_COLOR_BUFFER_BIT);
glClearColor(0.0,0.0,0.0,0.0);
glClear(GL_COLOR_BUFFER_BIT);
glBegin(GL_QUADS);

glColor3d(1.0,0.0,0.0); /*ham nay da dugc chuyén xuéng day*/
glVertex2d(0.1,0.1);

glColor3d(0.0,1.0,0.0); /*tham s6 méi cho ham*/
glVertex2d(0.9,0.1);

glColor3d(0.0,0.0,1.0); /*tham s6 méi cho ham*/
glVertex2d(0.9,0.9);

glColor3d(1.0,0.0,1.0); /*tham s6 méi cho ham*/
glVertex2d(0.1,0.9);

glEnd();
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glFlush();

Sleep(1000);

return O;

}

Bién dich va chay thttr ban c6 mot hinh vudng trong kha dep mat, nhung
hay tiép tuc hoc, ching ta con cé thé tao nhiéu hiéu ng an twgng hon
nhiéu.

No6i thém chut nita vé cach st dung ham, véi cac hau t6: vi du v6i ham
glVertex*() va glColor*(), hay cac ham khac c6 dau hoa thi * thi n6 c6 thé
c6 rat nhiéu hau t6.Va né c6 cau tao nhw sau: 1ay vi du ham glVertex*()

Co6 ham glVertex4dv(Gldouble x,Gldouble y,Gldouble z,Gldouble w)

s0 4 thé hién rang ham c6 4 tham s6, chit d thé hién rang tham so cé gia tri
double(ngoai ra n6 con cé thé la float,int,short, unsigned int, unsigned
short, unsigned char,char) chi¥ v thé hién rang n6 dung pointer.Cac ban chi
can hiéu qua nhw vay, sau nay ching ta sé noi rd hon.
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Lap trinh Opengl vai thu vien AUX
(Tai lieu tham khéo cua truong dai hoc wakayama Nhat)
4

6-Giao dién cua ctra s6 va quan ly ctra so:

Véi nhitng chuwong trinh chi can vé don gian thi ban cé thé dung cac
chuwong trinh trén, nhuwng vGi cac chuwong trinh phitc tap sau nay chung ta
khong thé viét nhw thé dugc nita.DuGi day t6i sé trinh bay véi cac ban cau
truc cua chuong trinh trong opengl.

Trudc hét la tr khod CALLBACK, d6i véi cac ban da 1ap trinh WIN API
thi c6 thé hiéu ré dwgc 1énh nay, nhung c6 thé néi don gian la khi st dung
the vién AUX thi ta phai dung tir khoa nay dé chi dinh n6.Céac chwong trinh
bén trén ching ta viét déu dung lénh Sleep(1000) dé bat window dirng lai
cho ching ta theo doi, sap t6i day ching ta sé lam mot cach chuyén nghiép
hon la dung ham auxMailL.oop() trong than cia ham main() — ham chinh
cta chwong trinh.Tham s6 cia ham nay la con tré tré dén ham ma chiing ta
vé , hién thi nhitng gi ching ta muén(trong chwong trinh nay tham s6 chinh
la ham draw()).Piéu gi sé xdy ra néu ngudi dung thay doi kich c& cua ctra
s0? Dé thuc hién diéu nay ching ta cling dung mot ham twong ty nhuw ham
auxMainLoop(),d6 la ham auxReshapeFunc(), tham s6 ctia n6 ciing la con
trd chi dén ham ma ching ta c6 thé thay doi thong s6 cua ctra so, tham s6
cta né trong chuwong trinh nay la ham resize().Néu ban da hoc qua vé do
hoa may tinh thi sé dé dang hiéu vé toa d6 trong d6 hoa, ham
glLoadIdentity() c6 nhiém vu thiét dinh ma tran cta toa do la ma tran don
Vi.

Ma nguon duGi day sé cho ching ta rd hon:

/*filename: interface.cpp*/

#ifdef unix

#include <GL/gl.h>

#include "aux.h"

#define CALLBACK
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#else

#include<windows.h>

#include<GL/gl.h>

#include<GL/glaux.h>

#endif

GLvoid CALLBACK draw(void){ /*chu y ban c6 thé khong can chit void
trong */

glClearColor(0.0,0.0,0.0,0.0); /*khi 1ap trinh v&i VC, Glvoid la kiéu */
glClear(GL_COLOR_BUFFER_BIT);/*ham trong opengl, n6 twong tu */
glClearColor(0.0,0.0,0.0,0.0); /*nhu void trong C hay C++*/
glClear(GL_COLOR_BUFFER_BIT);

glBegin(GL_QUADS);

glColor3d(1.0,0.0,0.0);

glVertex2d(0.1,0.1);

glColor3d(0.0,1.0,0.0);

glVertex2d(0.9,0.1);

glColor3d(0.0,0.0,1.0);

glVertex2d(0.9,0.9);

glColor3d(1.0,0.0,1.0);

glVertex2d(0.1,0.9);

glEnd();

glFlush();

}
GLvoid CALLBACK resize(GLsizei w,GLsizei h)

{
glLoadldentity();

}

int main(int argc, char *argv[])

{
auxInitDisplayMode(AUX_RGBA);

auxInitWindow(argv([0]);
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auxReshapeFunc(resize);
auxMainLoop(draw);
return 0O;

}
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Bui Minh Truong
Lap trinh Opengl vai thu vien AUX
(Tai lieu tham khéo cua truong dai hoc wakayama Nhat)

7-Quan sat — Khung nhin:

Chuong trinh trén, khi ban thay do6i kich c¢@ c6 lic ban khong nhin thay
hinh vuéng ma ching ta da vé nita, tai sao lai nhv vay?Cau trd 16i nam

trong chuong trinh dudi day:
/*filename: view.cpp*/

#ifdef unix

#include <GL/gl.h>

#include "aux.h"

#define CALLBACK

#else

#include<windows.h>
#include<GL/gl.h>
#include<GL/glaux.h>

#endif

GLvoid CALLBACK draw(void){
glClearColor(0.0,0.0,0.0,0.0);
glClear(GL_COLOR_BUFFER_BIT);
glClearColor(0.0,0.0,0.0,0.0);
glClear(GL_COLOR_BUFFER_BIT);
glBegin(GL_QUADS);
glColor3d(1.0,0.0,0.0);
glVertex2d(0.1,0.1);
glColor3d(0.0,1.0,0.0);
glVertex2d(0.9,0.1);
glColor3d(0.0,0.0,1.0);
glVertex2d(0.9,0.9);
glColor3d(1.0,0.0,1.0);
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glVertex2d(0.1,0.9);
glEnd();
glFlush();

}
GLvoid CALLBACK resize(GLsizei w,GLsizei h)

{

glLoadldentity();

glViewport(0,0,w,h); /*ham mdi*/
glOrtho(-1.0,1.0,-1.0,1.0,0.0,1.0); /*ham m&i*/
}

int main(int argc, char *argv[])

{
auxInitDisplayMode(AUX_RGBA);
auxInitWindow(argv[0]);
auxReshapeFunc(resize);
auxMainLoop(draw);

return 0O;

}

Toi sé gidi thiéu véi cac ban thé nao la Viewport.Viewport xac dinh cong

nhin cho ching ta, titc la phan khong gian trén ctta s6 window ma ngwoi

quan sat dugc phép quan sat.N6 chinh la mo6t hinh chit nhat.Hai tham so

dau tién ctia ham nay xac dinh toa do cta dinh trén cung phia tay trai cua

hinh chi¥ nhat, hai toa do sau xac dinh chiéu rong va chiéu cao cta hinh chir

nhat dy.V&i cac tham so trén ta c6 thé thdy , chwong trinh trén cho phép ta

quan sat toan bo man hinh.

Tiép theo la kiéu nhin glOrtho().Quan séat hinh vé dwéi day:
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; kr viewing volume

Nhu ban da thay trén hinh, ham glOrtho(), xac 1dp mot ma trdn cho phép

ching ta nhin theo kiéu nhu hinh vé, day la ham tong quat:
void glOrtho(GLdouble left, GLdouble right, GLdouble bottom,
GLdouble top, GLdouble near, GLdouble far);

Twong tng voi chuong trinh trén cua chung ta left la —1.0, right 1a 1.0,

bottom la —1.0, top la 1.0, near la 0.0 va far la 1.0.

Trong phan nay t6i muon trinh bay thém mot ham sé nita.Cac chwong trinh

trén déu tao cira s6 vGi chiéu dai va réng xac dinh, mudn tao mot ctra s6 cé

kich c& theo y mu6n ban dung ham sau: auxInitPosition(), né c6 4 thong s6

la toa do x, y cua dinh trén bén tay trai ctia ctra so, chiéu rong va chiéu dai

cta ctra s6.Dwdi day la ma nguon:
/*filename : size.cpp*/

#ifdef unix

#include <GL/gl.h>

#include "aux.h"

#define CALLBACK

#else

#include<windows.h>
#include<GL/gl.h>
#include<GL/glaux.h>

#endif

GLvoid CALLBACK draw(void){
glClearColor(0.0,0.0,0.0,0.0);
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glClear(GL_COLOR_BUFFER_BIT);
glClearColor(0.0,0.0,0.0,0.0);
glClear(GL_COLOR_BUFFER_BIT);
glBegin(GL_QUADS);
glColor3d(1.0,0.0,0.0);
glVertex2d(0.1,0.1);
glColor3d(0.0,1.0,0.0);
glVertex2d(0.9,0.1);
glColor3d(0.0,0.0,1.0);
glVertex2d(0.9,0.9);
glColor3d(1.0,0.0,1.0);
glVertex2d(0.1,0.9);

glEnd();

glFlush();

}
GLvoid CALLBACK resize(GLsizei w,GLsizei h)

{

glLoadldentity();
glViewport(0,0,w/2,h/2);
glOrtho(-1.0,1.0,-1.0,1.0,0.0,1.0);
}

int main(int argc, char *argv[])

{

auxInitPosition(200,100,640,480); /*ham m&i*/
auxInitDisplayMode(AUX_RGBA);
auxInitWindow(argv[0]);
auxReshapeFunc(resize);

auxMainLoop(draw);

return 0O;

}
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8-Chuot:

Trong cac tro choi ta déu thdy suw quan trong cta viéc st dung chuot, trong
phan nay ching ta sé xem xét lam thé nao dé chwong trinh chiing ta nhan ra
ching ta dang bam trai chudt, ching ta dang di chuyén chudt. Bé lam dwoc
diéu nay ching ta sit dung ham auxMouseFunc().Dwéi day la ma nguon
cua chvong trinh mousel.cpp

/*filename mousel.cpp*/

#ifdef unix

#include <GL/gl.h>

#include "aux.h"

#define CALLBACK

#else

#include<windows.h>

#include<GL/gl.h>

#include<GL/glaux.h>

#include"stdio.h" /*néu ban khong c6 dong nay thi ham printf() khong
thue hién*/

#endif

GLvoid CALLBACK draw(void){

glClearColor(0.0,0.0,0.0,0.0);

glClear(GL_COLOR_BUFFER_BIT);

glClearColor(0.0,0.0,0.0,0.0);

glClear(GL_COLOR_BUFFER_BIT);

glBegin(GL_QUADS);

glColor3d(1.0,0.0,0.0);

glVertex2d(0.1,0.1);

glColor3d(0.0,1.0,0.0);
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glVertex2d(0.9,0.1);
glColor3d(0.0,0.0,1.0);
glVertex2d(0.9,0.9);
glColor3d(1.0,0.0,1.0);
glVertex2d(0.1,0.9);
glEnd();

glFlush();

}
GLvoid CALLBACK left(AUX_EVENTREC *event)

{
printf("%d,%d\n",event->datal AUX_MOUSEX],event-
>datal AUX_MOUSEY]);

}
GLvoid CALLBACK resize(GLsizei w,GLsizei h)

{

glLoadldentity();
glViewport(0,0,w/2,h/2);
glOrtho(-1.0,1.0,-1.0,1.0,0.0,1.0);
}

int main(int argc, char *argv[])

{

auxInitPosition(200,100,640,480);
auxInitDisplayMode(AUX_RGBA);
auxInitWindow(argv[0]);
auxReshapeFunc(resize);

/*ham méi*/
auxMouseFunc(AUX_LEFTBUTTON,AUX_MOUSEDOWN,left);
/*ham méi*/

auxMainLoop(draw);

return O;

}
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Trong chwong trinh trén , ching ta thdy xuat hién ham left() va ham
auxMouseFunc().Ham auxMouseFunc() c6 goi dén ham left(), n6 cé y
nghia rang, khi chudt dwgc bam thi sé thwc hién ham left().Trong tham s6
ctia ham auxMouseFunc() c6 cac tham s6 sau: tham so dau tién néi dén
phan nao ctia chu6t dugce tac dong, tham s6 thit 2 néi dén né dwoc tac dong
nhu thé nao, va tham s6 cudi cung mudn no6i tdc dong roi thi lam gi.Trong
ham left() tham s6 c6 dang con tré va c6 kiéu la AUX_EVENTREC, n6 lay
dit liéu vé toa do x va y cta chudt.Trong mot chwong trinh khong phai la
chi c6 mot ham auxMouseFunc() ma ban cé thé dung bao nhiéu tuy thich,
mién la ditng va cham nhau la dugc, trong phan ma nguon t6i cé cho thém
mot chwong trinh vi du vé cach dung 2 lan ham auxMouseFunc()(trong file
mouse2.cpp)

Duwéi day toi sé trinh bay mot chwong trinh kha tha vi , ma nguon ctia no
nhu sau:

/*filename connectlines.cpp*/

#ifdef unix

#include <GL/gl.h>

#include "aux.h"

#define CALLBACK

#else

#include<windows.h>

#include<GL/gl.h>

#include<GL/glaux.h>

#include"stdio.h"

#endif

GLvoid CALLBACK draw(void){

}

GLvoid CALLBACK left(AUX_EVENTREC *event)

{

static int flag=0;

static GLint x,y;

if(flag){
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glColor3d(0.0,0.0,0.0);

glBegin(GL_LINE_STRIP);

glVertex2i(x,y);

glVertex2i(event->datal AUX_MOUSEX],event-

>data[ AUX_MOUSEY]);

glEnd();

glFlush();

}

x=event->datal AUX_MOUSEX];

y=event->datal AUX_MOUSEY;

flag=1;
}
GLvoid CALLBACK resize(GLsizei w,GLsizei h)
{

glLoadIdentity();

glViewport(0,0,w,h);
glOrtho(0.0,(GLdouble)w,(GLdouble)h,0.0,0.0,1.0);/* doi thong so6*/
glClearColor(1.0,1.0,1.0,0.0); /*chuyén vi tri 2 ham nay*/
glClear(GL_COLOR_BUFFER_BIT);
}

int main(int argc, char *argv[])

{

auxInitPosition(200,100,640,480);
auxInitDisplayMode(AUX_RGBA);

auxInitWindow(argv[0]);

auxReshapeFunc(resize);
auxMouseFunc(AUX_LEFTBUTTON,AUX_MOUSEDOWN,left);
auxMainLoop(draw);

return 0O;

}
Thyc ra chwong trinh nay rat dé hiéu, c6 1€ khong phai trinh bay gi
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nhiéu.No6 lru c4 diém lai va noi thanh mot dwong gap khic.Nhuge diém
ctia chwong trinh trén han cac ban da r6 khi bién dich n6.N6 khong vé lai
ctra sO cua ban khi ctra s6 ctia ban bi che b&i mot cita s6 khac, hay bi
minimize, tirc 1a hinh ma ban muén vé khong dugc gii t6i ham draw().Vi
vay ban phdi lwu nhitng diém da chon va vé lai ching trong ham
draw().Duéi day la ma nguon:
/*filename connectlines1.cpp*/
#ifdef unix
#include <GL/gl.h>
#include "aux.h"
#define CALLBACK
#Helse
#include<windows.h>
#include<GL/gl.h>
#include<GL/glaux.h>
#endif
#define MAXPOINTS 100 /*s6 diém toi da c6 thé dwgc chon*/
GLint pointf MAXPOINTS][2]; /*mang lwu trit cac diém do*/
int num=0; /*s6 diém da chon dén thoi diém hién tai*/
GLvoid CALLBACK draw(void)
{
int i;
if(num>=2){
glClearColor(1.0,1.0,1.0,0.0);
glClear(GL_COLOR_BUFFER_BIT);
glColor3d(0.0,0.0,0.0);
glBegin(GL_LINE_STRIP); /*ban hay nhé cau tric nay*/
for(i=0;i<num;i++)
{
glVertex2iv(point[i]);

}
glEnd();
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glFlush();

}

}

GLvoid CALLBACK left(AUX_EVENTREC *event)

{

if(num>=MAXPOINTS) return; /*gidi han s6 diém ban vé */

point[num][0]=event->datal AUX_MOUSEX]; /*lvu trit toa do0 x cua
chuot*/
point[num][1]=event->datal AUX_MOUSEY]; /*lvu trit toa d0 y cua
chuot*/
num++;  /*tang sO diém sau moi lan bam*/
}
GLvoid CALLBACK resize(GLsizei w,GLsizei h)
{
glLoadIdentity();
glViewport(0,0,w,h);
gl0rtho(0.0,(GLdouble)w,(GLdouble)h,0.0,0.0,1.0);
}

int main(int argc, char *argv[])

{

auxInitPosition(200,100,640,480);

auxInitDisplayMode(AUX_RGBA);

auxInitWindow(argv[0]);

auxReshapeFunc(resize);
auxMouseFunc(AUX_LEFTBUTTON,AUX_MOUSEDOWN,left);
auxMainLoop(draw);

return 0O;

}

Bay gio ban khong phai lo dén viéc ctra s6 khong chiu vé lai khi né bi che
mat.Mot diéu ciing dang chu y trong chwong trinh trén la ching ta da s
dung ham glVertex2iv() ham nay cé tham s6 la thanh vién cia mang va
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thanh vién ctia mang c6 cac gia tri x,y la so6 nguyén, chit i trong phan hau t6

ctia ham trén biéu hién cho gia tri nguyén con chit v biéu hién cho kiéu

pointer.Dw6i day cung cdp cho ban mét chwong trinh c6 thé vé dugc ca
nhitng duwong gap khic va cac da giac.Ma nguén khong co gi phic tap va

dang ban & day ca, no6 chi la cach sap xép dit liéu va c6 thém mot ham

right() ma thuyc ra toi da dé cap & cac phan trén.

/*filename connectlines2.cpp*/
#ifdef unix

#include <GL/gl.h>

#include "aux.h"

#define CALLBACK

#else

#include<windows.h>
#include<GL/gl.h>
#include<GL/glaux.h>

#endif

#define MAXPOINTS 100
GLint pointfMAXPOINTS][2];
int num=0;

int flag=0;

GLvoid CALLBACK draw(void)
{

int i;

if(num>=2){

if(flag){
flag=0;
I=num-2;
glColor3d(0.0,0.0,0.0);
glBegin(GL_LINE_STRIP);
}

else{
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1=0;
glClearColor(1.0,1.0,1.0,0.0);
glClear(GL_COLOR_BUFFER_BIT);
glColor3d(0.0,0.0,0.0);
glBegin(GL_POLYGON);
}
for(;i<num;i++)
{
glVertex2iv(point[i]);
}
glEnd();
glFlush();
}
}
GLvoid CALLBACK left(AUX_EVENTREC *event)
{
if(num>=MAXPOINTYS) return;
point[num][0]=event->datal AUX_MOUSEX];
point[num][1]=event->datal AUX_MOUSEY];
num-++;
flag=1;
}

GLvoid CALLBACK right(AUX_EVENTREC *event)

{
draw();

}

GLvoid CALLBACK resize(GLsizei w,GLsizei h)

{

glLoadldentity();

glViewport(0,0,w,h);
gl0rtho(0.0,(GLdouble)w,(GLdouble)h,0.0,0.0,1.0);
glClearColor(1.0,1.0,1.0,0.0);
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glClear(GL_COLOR_BUFFER_BIT);
}

int main(int argc, char *argv[])

{

auxInitPosition(200,100,640,480);
auxInitDisplayMode(AUX_RGBA);

auxInitWindow(argv[0]);

auxReshapeFunc(resize);
auxMouseFunc(AUX_LEFTBUTTON,AUX_MOUSEDOWN,left);
auxMouseFunc(AUX_RIGHTBUTTON,AUX_MOUSEDOWN,right);
auxMainLoop(draw);

return O;

}
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Bui Minh Truong
Lap trinh Opengl vai thu vien AUX
(Tai lieu tham khéo cua truong dai hoc wakayama Nhat)
7

9-Thé hién toa do 3 chiéu:

Pén gio cac ban mdi biét dén toa dd 2 chiéu trong opengl, néu chi cé vay
thi chang khac gi trong 1ap trinh Window ca.Vi vay trong phan nay chiing
ta sé cung xem opengl vé cac hinh 3 chiéu nhw thé nao.
/*filename : rotated45.cpp*/

#ifdef unix

#include <GL/gl.h>

#include "aux.h"

#define CALLBACK

#else

#include<windows.h>

#include<GL/gl.h>

#include<GL/glaux.h>

#endif

GLvoid CALLBACK draw(void)

{

glClearColor(0.0,0.0,0.0,0.0);
glClear(GL_COLOR_BUFFER_BIT);
glRotated(45,0.0,1.0,0.0); /*quay quanh truc OY 45 do*/
glBegin(GL_QUADS);

glColor3d(1.0,0.0,0.0);

glVertex2d(0.1,0.1);

glColor3d(0.0,1.0,0.0);

glVertex2d(0.9,0.1);

glColor3d(0.0,0.0,1.0);

glVertex2d(0.9,0.9);

glColor3d(1.0,0.0,1.0);
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glVertex2d(0.1,0.9);
glEnd();
glFlush();

}
GLvoid CALLBACK resize(GLsizei w,GLsizei h)

{

glLoadldentity();
glViewport(0,0,w,h);
glOrtho(-1.0,1.0,-1.0,1.0,0.0,1.0);
}

int main(int argc, char *argv[])

{

auxInitPosition(200,100,640,480);
auxInitDisplayMode(AUX_RGBA);
auxInitWindow(argv[0]);
auxReshapeFunc(resize);
auxMainLoop(draw);

return O;

}

Chuong trinh nay khong cé gi dac biét ngoai ham glRotated() , ham nay
cho phép chung ta quay hinh t* giac cua chung ta quanh truc OY vdi goc
quay 45 do.Tham s6 dau tién cta né la goéc sé dugc quay, 3 tham s sau la
tham s6 cta vector ma hinh cta ching ta sé quay véi goc quay trén.Ban
nhan thay rang cac gia tri cia vector chiing ta la : toa do x bang 0, toa do y
bang 1, toa d6 z bang 0. Tic la vécto cta ching ta thang ditng theo truc
OY, ban c6 thé thay doi cac thong so ctia vector nay dé kiém nghiém ham

nay xem !Cac gia tri ctia cac thong sé nay la kiéu double.(Chud y néu khong
thir cac thong s6 khac thi ban sé rat kho dé quan sat ham nay hoat dong ra

sao )

Tiép theo t6i xin trinh bay véi cac ban cach vé mot hinh 1ap phwong that sy

bang opengl.
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/*filename cubel.cpp*/
#ifdef unix

#include <GL/gl.h>
#include "aux.h"
#define CALLBACK
#Helse
#include<windows.h>
#include<GL/gl.h>
#include<GL/glaux.h>
#endif

GLdouble vertex[][3]={ /*Khai bao dit lieu cho tam dinh cua hinh lap
phuong*/
{0.0,0.0,0.0},
{1.0,0.0,0.0},
{1.0,1.0,0.0},
{0.0,1.0,0.0},
{0.0,0.0,1.0},
{1.0,0.0,1.0},
{1.0,1.0,1.0},
{0.0,1.0,1.0}

};

int edge[][2]={ /*Khai bao cac canh, ma chung ta sé su dung dir lieu*/
{0,1}, /*cna cac dinh bén tren*/
{1,2},

{2,3},

{0,3},

{4,5},

{5,6},

{6,7},

{7,4},

{0,4},

{1,5},

https://thuviensach.vn



{2,6},

{3,7}

};

GLvoid CALLBACK draw(void)

{

int i;

glClearColor(0.0,0.0,0.0,0.0);
glClear(GL_COLOR_BUFFER_BIT);

glColor3d(1.0,1.0,1.0);

glBegin(GL_LINES);

for(i=0;i<12;i++){
glVertex3dv(vertex[edge[i][0]]); /*ham m&i*/
glVertex3dv(vertex[edge[i][1]]); /*ham maGi*/
}

glEnd();

glFlush();

}
GLvoid CALLBACK resize(GLsizei w,GLsizei h)

{

glLoadIdentity();

glViewport(0,0,w,h);
glOrtho(-2.0,2.0,-2.0,2.0,0.0,2.0);
//gluPerspective(30.0,1.0,1.0,10.0);
//gluL.ookAt(3.0,4.0,5.0,0.0,0.0,0.0,0.0,1.0,0.0);

}

int main(int argc, char *argv[])

{

auxInitPosition(200,100,512,512);
auxInitDisplayMode(AUX_RGBA);
auxInitWindow(argv[0]);
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auxReshapeFunc(resize);

auxMainLoop(draw);

return O;

}

Phan khai bao dit liéu, doi vdi cac ban chac that dé hiéu, diéu dang néi thi
nhat la ching ta dung ham glVertex3dv() thay cho cac ham vé dinh 2 chiéu
tredc day, ham nay nhan tham so6 la thanh vién ctia mang, gia tri cia cac
thanh vién phai la double, va n6 cé toa do 3 chiéu.

Trudc hét bién dich chwong trinh trén, ban sé chwa thay gi néu khéng cho
hai ham ma t6i da danh dau do bén trén vao.Cac ban hay nhé lai cach quan
sat bang glOrtho() trwdc day va dé dang nhan thidy ching ta khong thé nhin
thay toan bo hinh lap phwong dugce ma chi la mot hinh vudng, vi cach nhin
bang glOrtho() chi cho ta nhin song song th6i.Chinh vi vy ma ching ta
phdi chuyén qua cach quan sat bang gluPerspective(), bon tham s6 cta n6
dugc trinh bay nhu sau:

- Taar L a8

far

void gluPerspective(GLdouble fovy, GLdouble aspect,

GLdouble near, GLdouble far);

Tham s6 dau tién la goc quan sat trong mat phang XOZ, trong vi du trén
goc do la 30do, tham so thi hai la ti 1é gitta w va h, né bang w/h, tham so
thi 3 va thit 4 thi han cac ban da quen khi quan séat bang glOrtho().Néu chi
c6 ham nay khong th6i thi chidng ta van chwa quan sat dwgc hinh Iap
phuvong ma ching ta vé. D€ quan sat dugc ching ta phadi dung thém

https://thuviensach.vn



hamglulL.ookAt()

Ham nay cé t6i 9 tham sb, nhung thyc ra né nam trong 3 tham so
chinh.Tham s6 dau tién la vi tri cia mat, cling c6 thé coi do6 la vi tri cua
camera(chud y la trong toa d6 3 chiéu, nén vi tri ctia mat chita 3 toa do),
tham so thit 2 1a diém nhin, va tham s6 thit 3 goi la upvector, tir nay khong
biét dich ra tiéng viét ra sao.Upvector , hdy tuwdng twgng ban dang theo doi
mot vat, upvector chinh la vector tir tim ban 1én dinh dau, néu thay doi so
liéu cling twong tw nhw ban nghiéng dau sang phai sang trai.Vay la 9 tham
so da ro, bay gio hday bo 1énh glOrtho()di va cho 2 1énh danh dau dé vao,
ching ta sé quan sat dugc hinh 13p phwong dé, ma nguén nam trong file
cube2.cpp
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Bui Minh Truong
Lap trinh Opengl vai thu vien AUX
(Tai lieu tham khéo cua truong dai hoc wakayama Nhat)
8

10.Animation(Hoat canh)

Phan nay sé gidi thiéu vdi cac ban vé cach tao hoat canh trong opengl.Hoat
canh luén ludn c6 sttc thu hit ngwoi 1ap trinh, né la mét phan quan trong
trong 1ap trinh do hoa.

Tre6c hét ching ta sé xem xét hai ham auxIdleFunc() va
auxMainLoop().Ham auxIdleFun() c6 nhiém vu goi cac ham trong khi
khong nhan mot sy kién (event) cua nguoi dung, trong chuwong trinh dudi
day, cu thé la n6 sé vé lai window khi khong c6 event nao.Con ham
auxMainLoop() chi vé lai window khi c6 mot sy kién cu thé nhw nguoi
dung di chuyén ctta s6, niat dwgc bam, bi ctra s6 khac de 1én.... D€ quan sat
duwgc ro rang chung ta ciing phai dung dén ham glMatrixMode().Khi thay
doi modeling va viewing thi phdi thay d6i ma tran cia né, bang cach dung
hai thong s6 GL_MODELVIEW va GL_PROJECTION, vi néu chi thay doi
trong lic khéi tao window thi ta sé khong thu dugc tac dung cua cac ham
nay khi ctta s6 bi thay doi, chinh vi thé ma ching ta dé n6 trong ham
resize(), vi ma tran trén dwgc lap di lap lai nén ching ta dé ham
glMatrixMode(GL_MODELVIEW) sau cung.Duéi day la ma nguon:
/*filename animation1.cpp*/

#ifdef unix

#include <GL/gl.h>

#include "aux.h"

#define CALLBACK

#else

#include<windows.h>

#include<GL/gl.h>

#include<GL/glaux.h>

#endif
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GLdouble vertex[][3]={
{0.0,0.0,0.0},
{1.0,0.0,0.0},
{1.0,1.0,0.0},
{0.0,1.0,0.0},
{0.0,0.0,1.0},
{1.0,0.0,1.0},
{1.0,1.0,1.0},
{0.0,1.0,1.0}

};

int edge[][2]={

{0,1},
{1,2},
{2,3},
{0,3},
{4,5},
{5,6},
{6,7},
{7,4},
{0,4},
{1,5},
{2,6},
{3,7}

};

GLvoid CALLBACK none(void)
{

}

GLvoid CALLBACK draw(void)
{
int i;
static int r=0;
glClearColor(0.0,0.0,0.0,0.0);
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glClear(GL_COLOR_BUFFER_BIT);

glLoadlIdentity();
gluL.ookAt(3.0,4.0,5.0,0.0,0.0,0.0,0.0,1.0,0.0);
glRotated((double)r,0.0,1.0,0.0);
glColor3d(1.0,1.0,1.0);
glBegin(GL_LINES);
for(i=0;i<12;i++){
glVertex3dv(vertex[edge[i][0]]);
glVertex3dv(vertex[edge[i][1]]);

}

glEnd();

glFlush();

if(++r>=360) r=0;

}

GLvoid CALLBACK resize(GLsizei w,GLsizei h)

{

glMatrixMode(GL_PROJECTION);
glLoadldentity();

glViewport(0,0,w,h);
gluPerspective(30.0,1.0,1.0,10.0);
glMatrixMode(GL_MODELVIEW);

}

int main(int argc, char *argv[])

{

auxInitPosition(200,100,512,512);
auxInitDisplayMode(AUX_RGBA);
auxInitWindow(argv([0]);
auxReshapeFunc(resize);
auxldleFunc(draw);
auxMainLoop(none);

return 0O;
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}

Trong chuwong trinh trén, moi lan ham draw()duwgc goi thi gia tri r dugc tang
1én mot don vi néu vuegt qua 360 do thi nod sé trd vé 0.Chung ta phai thanh
lap ham none() mac du no khong thyc hién mot chirc nang gi, nhung ham
auxMainLoop() can mot ham dé goi dén n6 nén ta da tao ham none.Tuy
vay ban ciing chi nhin thady nhap nhay cua hinh 1ap phuwong, dé cé thé quan
sat dugc hdy bién dich ma nguon cta chuwong trinh sau:

/*filename animation2.cpp*/

#ifdef unix

#include <GL/gl.h>

#include "aux.h"

#define CALLBACK

#else

#include<windows.h>

#include<GL/gl.h>

#include<GL/glaux.h>

#endif

GLdouble vertex[][3]={

{0.0,0.0,0.0},

{1.0,0.0,0.0},

{1.0,1.0,0.0},

{0.0,1.0,0.0},

{0.0,0.0,1.0},

{1.0,0.0,1.0},

{1.0,1.0,1.0},

{0.0,1.0,1.0}

b

int edge[][2]={

{0,1},

{1,2},

{2,3},

{0,3},
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{4,5},

{5,6},

{6,7},

{7,4},

{0,4},

{1,5},

{2,6},

{3,7}
b
GLvoid CALLBACK none(void)
{
}
GLvoid CALLBACK draw(void)
{

int i;

static int r=0;
glClearColor(0.0,0.0,0.0,0.0);
glClear(GL_COLOR_BUFFER_BIT);
glLoadIdentity();
gluL.ookAt(3.0,4.0,5.0,0.0,0.0,0.0,0.0,1.0,0.0);
glRotated((double)r,0.0,1.0,0.0);
glColor3d(1.0,1.0,1.0);
glBegin(GL_LINES);
for(i=0;i<12;i++){

glVertex3dv(vertex[edge[i][0]]);

glVertex3dv(vertex[edge[i][1]]);
}

glEnd();

auxSwapBuffers(); /*ham mai*/
if(++r>=360) r=0;
}

GLvoid CALLBACK resize(GLsizei w,GLsizei h)
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{
glMatrixMode(GL_PROJECTION);

glLoadlIdentity();
glViewport(0,0,w,h);
gluPerspective(30.0,1.0,1.0,10.0);
glMatrixMode(GL_MODELVIEW);

}

int main(int argc, char *argv[])

{

auxInitPosition(200,100,512,512);
auxInitDisplayMode(AUX_RGBA|AUX_DOUBLE);/*théng s6 md&i*/
auxInitWindow(argv([0]);

auxReshapeFunc(resize);

auxIdleFunc(draw);

auxMainLoop(none);

return O;

}

Trong ham draw() t6i da bo di ham glFlush() va thay bang ham
auxSwapBuffers(), st dung double buffer la mdt ky thuat dé tranh hién
twgng nhap nhdy man hinh ma cac ban méi 1ap trinh d6 hoa thwong mac
phdi.Ky thuat nay dwogc mé ta nhw sau: dung mot offbuffer, roi vé 1én dé
sau d6 mai dwa 1én man hinh, twéng twgng néu ban cat tirng chit ro6i dan 1én
dé nguoi xem thdy thi ho sé nhin thdy ban dan tirng chit mdt, nhung néu
ban dan lén dang sau t& gidy roi lat nguwgc lai thi ho khong biét 1a né dugc
dan tirng chit mot(twong trung théi, chit ngwdi ta biét thira )PéE dung dugc
double buffers ban phédi thém thong s6 AUX_DOUBLE trong ham
auxInitDisplayMode().Bay gi0 ban da c6 mot hinh lap phuwong chuyén
dong min mang quanh truc OY.

That ra hinh 1ap phvong ma chung ta da vé chi la mot khung cua hinh lap
phwong théi, con cac mat thi ching ta chwa vé, vi thé ma cac nét khuat
chung ta van nhin thay, bay gio chiing ta sé dung tham s6 GL_QUADS dé
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vé hinh lIap phuong véi cac mat day da va phan bi khuat sé khong nhin thay
dwgc.Ma nguon:
/*filename : animation3.cpp*/
#ifdef unix
#include <GL/gl.h>
#include "aux.h"
#define CALLBACK
#else
#include<windows.h>
#include<GL/gl.h>
#include<GL/glaux.h>
#endif
GLdouble vertex[][3]={
{0.0,0.0,0.0},
{1.0,0.0,0.0},
{1.0,1.0,0.0},
{0.0,1.0,0.0},
{0.0,0.0,1.0},
{1.0,0.0,1.0},
{1.0,1.0,1.0},
{0.0,1.0,1.0}
b
int face[][4]={
{0,1,2,3},
{1,5,6,2},
{5,4,7,6},
{4,0,3,7},
{4,5,1,0},
{3,2,6,7}
b
GLvoid CALLBACK none(void)
{
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}
GLvoid CALLBACK draw(void)

{

int 1,j;

static int r=0;
glClearColor(0.0,0.0,0.0,0.0);
glClear(GL_COLOR_BUFFER_BIT);
glLoadldentity();
gluL.ookAt(3.0,4.0,5.0,0.0,0.0,0.0,0.0,1.0,0.0);
glRotated((double)r,0.0,1.0,0.0);
glColor3d(1.0,1.0,1.0);
glBegin(GL_QUADS);
for(i=0;i<6;i++)

for(j=0;j<4;j++){
glVertex3dv(vertex[face[il[j1]);

}

glEnd();

auxSwapBuffers();

if(++r>=360) r=0;

}

GLvoid CALLBACK resize(GLsizei w,GLsizei h)

{
glMatrixMode(GL_PROJECTION);

glLoadldentity();
glViewport(0,0,w,h);
gluPerspective(30.0,1.0,1.0,10.0);
glMatrixMode(GL_MODELVIEW);

}

int main(int argc, char *argv[])

{
auxInitPosition(200,100,512,512);
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auxInitDisplayMode(AUX_RGBA|AUX_DOUBLE);
auxInitWindow(argv[0]);
auxReshapeFunc(resize);
auxldleFunc(draw);
auxMainLoop(none);

return 0O;

}

Tiép theo ching ta sé thém mau vao dé hinh ctia ching ta dugc sinh dong,
ban chi y cach sap xép dit liéu cna t6i, rat nhiéu nha lap trinh thich cach
sap xép nay.Ma nguon:
/*filename animation4.cpp*/
#ifdef unix

#include <GL/gl.h>
#include "aux.h"

#define CALLBACK

#else

#include<windows.h>
#include<GL/gl.h>
#include<GL/glaux.h>
#endif

GLdouble vertex[][3]={
{0.0,0.0,0.0},

{1.0,0.0,0.0},

{1.0,1.0,0.0},

{0.0,1.0,0.0},

{0.0,0.0,1.0},

{1.0,0.0,1.0},

{1.0,1.0,1.0},

{0.0,1.0,1.0}

b
int face[][4]={

{0,1,2,3},

https://thuviensach.vn



{1,5,6,2},

{5,4,7,6},

{4,0,3,7},

{4,5,1,0},

{3,2,6,7}

};

GLdouble color[][3]={

{1.0,0.0,0.0},

{0.0,1.0,0.0},

{0.0,0.0,1.0},

{1.0,1.0,0.0},

{1.0,0.0,1.0},

{0.0,1.0,1.0}

};

GLvoid CALLBACK none(void)

{

}

GLvoid CALLBACK draw(void)

{

int 1,j;

static int r=0;

glClearColor(0.0,0.0,0.0,0.0);

glClear(GL_COLOR_BUFFER_BIT);

glLoadldentity();

gluL.ookAt(3.0,4.0,5.0,0.0,0.0,0.0,0.0,1.0,0.0);

glRotated((double)r,0.0,1.0,0.0);

glBegin(GL_QUADS);

for(i=0;i<6;i++){
glColor3dv(colorli]);
for(j=0;j<4;j++){
glVertex3dv(vertex[face[il[j]]);
}
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}
glEnd();

auxSwapBuffers();

if(++r>=360) r=0;

}

GLvoid CALLBACK resize(GLsizei w,GLsizei h)
{

glMatrixMode(GL_PROJECTION);
glLoadldentity();

glViewport(0,0,w,h);
gluPerspective(30.0,1.0,1.0,10.0);
glMatrixMode(GL_MODELVIEW);

}

int main(int argc, char *argv[])

{

auxInitPosition(200,100,512,512);
auxInitDisplayMode(AUX_RGBA|AUX_DOUBLE);
auxInitWindow(argv([0]);

auxReshapeFunc(resize);

auxIdleFunc(draw);

auxMainLoop(none);

return O;

}

Tam thdi dirng phan animation & day chiing ta chuyén qua phan khac.
10-St dung Depth buffer test:

Méi nghe tén thoi cac ban cling c6 thé hinh dung duwgc cong viéc ching ta
sap lam do la tao chiéu sdu va d6 xa tir khi quan sat vat tir difm quan
sat.Trong phan nay ching ta st dung thém thw vién nita vi thé hdy thém
vao tiéu dé file GL/glu.h(cai nay ciling cé san trong VC ban khong phai
download & dau cd).Duéi day la ma nguon

/*filename depthl.cpp*/
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#ifdef unix

#include <GL/gl.h>

#include "aux.h"

#define CALLBACK

#else

#include<windows.h>

#include<GL/gl.h>

#include<GL/glaux.h>

#endif

#include<GL/glu.h>

GLdouble vertex[][3]={
{0.0,0.0,0.0},
{1.0,0.0,0.0},
{1.0,1.0,0.0},
{0.0,1.0,0.0},
{0.0,0.0,1.0},
{1.0,0.0,1.0},
{1.0,1.0,1.0},
{0.0,1.0,1.0}

};

int face[][4]={
{0,1,2,3},

{1,5,6,2},
{5,4,7,6},
{4,0,3,7},
{4,5,1,0},
{3,2,6,7}

};

GLdouble color[][3]={
{1.0,0.0,0.0},
{0.0,1.0,0.0},
{0.0,0.0,1.0},
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{1.0,1.0,0.0},
{1.0,0.0,1.0},
{0.0,1.0,1.0}
%
GLvoid CALLBACK none(void)
{
}
GLvoid CALLBACK draw(void)
{
int 1,j;
static int r=0;
glClearColor(0.0,0.0,0.0,0.0);
glClear(GL_COLOR_BUFFER_BIT|GL_DEPTH_BUFFER_BIT);/*thon
g sO mai*/
glLoadIdentity();
gluL.ookAt(3.0,4.0,5.0,0.0,0.0,0.0,0.0,1.0,0.0);
glRotated((double)r,0.0,1.0,0.0);
glEnable(GL_DEPTH_TEST); /*ham mai*/
glBegin(GL_QUADS);
for(i=0;i<6;i++){
glColor3dv(colorli]);
for(j=0;j<4;j++){
glVertex3dv(vertex[face[i][j]]);
}

}
glEnd();

glDisable(GL_DEPTH_TEST); /*ham mai*/
auxSwapBuffers();

if(++r>=360) r=0;
}
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GLvoid CALLBACK resize(GLsizei w,GLsizei h)
{

glMatrixMode(GL_PROJECTION);
glLoadldentity();

glViewport(0,0,w,h);
gluPerspective(30.0,1.0,1.0,10.0);
glMatrixMode(GL_MODELVIEW);

}

int main(int argc, char *argv[])

{

auxInitPosition(200,100,512,512);
auxInitDisplayMode(AUX_RGBA|AUX_DOUBLE|AUX_DEPTH);/*tho

ng s6 maGi*/

auxInitWindow(argv([0]);

auxReshapeFunc(resize);

auxIdleFunc(draw);

auxMainLoop(none);

return 0;

}

Trong chuwong trinh trén ching ta da st dung tham so6

GL_DEPTH_BUFFER_BIT, muon xoa buffer z thi chiing ta phai dung

tham s6 nay(muc dich la cai dat z buffer), hai ham glEnable() va

glDisable() c6 tac dung khéi dong buffer z(chiéu sau) va tat né di, duwoc

dung véi thong s6 GL_DEPTH_TEST.Trong ham auxInitDisplayMode()

ching ta cling phai thém thong s6 AUX_DEPTH dé c6 thé quan sat dugc

chiéu sau cua d6 vat.Tuy vay chuong trinh trén c6 mot s6 yéu diém, do la

viéc lién quan dén cac mat khuat. Thir bién dich ma nguén duéi day va quan

sat si khac nhau:

/*filename depth2.cpp*/

#ifdef unix

#include <GL/gl.h>
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#include "aux.h"
#define CALLBACK
#else
#include<windows.h>
#include<GL/gl.h>
#include<GL/glaux.h>
#endif
#include<GL/glu.h>
GLdouble vertex[][3]={
{0.0,0.0,0.0},
{1.0,0.0,0.0},
{1.0,1.0,0.0},
{0.0,1.0,0.0},
{0.0,0.0,1.0},
{1.0,0.0,1.0},
{1.0,1.0,1.0},
{0.0,1.0,1.0}

};

int face[][4]={
{0,1,2,3},

{1,5,6,2},
{5,4,7,6},
{4,0,3,7},
{4,5,1,0},
{3,2,6,7}

};

GLdouble color[][3]={
{1.0,0.0,0.0},
{0.0,1.0,0.0},
{0.0,0.0,1.0},
{1.0,1.0,0.0},
{1.0,0.0,1.0},
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{0.0,1.0,1.0}
b
GLvoid CALLBACK none(void)
{
}
GLvoid CALLBACK draw(void)
{
int 1,j;
static int r=0;
glClearColor(0.0,0.0,0.0,0.0);
glClear(GL_COLOR_BUFFER_BIT|GL_DEPTH_BUFFER_BIT);
glLoadldentity();
glul.ookAt(3.0,4.0,5.0,0.0,0.0,0.0,0.0,1.0,0.0);
glRotated((double)r,0.0,1.0,0.0);
glEnable(GL_DEPTH_TEST);
glEnable(GL_CULL_FACE);
glBegin(GL_QUADS);
for(i=0;i<6;i++){
glColor3dv(colorl[i]);
for(j=0;j<4;j++){
glVertex3dv(vertex[face[il[j]]);
}
}
glEnd();
glDisable(GL_CULL_FACE);
glDisable(GL_DEPTH_TEST);

auxSwapBuffers();

if(++r>=360) r=0;

}

GLvoid CALLBACK resize(GLsizei w,GLsizei h)

{
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glMatrixMode(GL_PROJECTION);
glLoadldentity();
glViewport(0,0,w,h);
gluPerspective(30.0,1.0,1.0,10.0);
glMatrixMode(GL_MODELVIEW);

}

int main(int argc, char *argv[])

{

auxInitPosition(200,100,512,512);
auxInitDisplayMode(AUX_RGBA|AUX_DOUBLE|AUX_DEPTH);
auxInitWindow(argv[0]);

auxReshapeFunc(resize);

auxldleFunc(draw);

glCullFace(GL_BACK);

auxMainLoop(none);

return O;

}

cac ban thay ro sy khac nhau roi ch¥?Chwong trinh trueéc, cac canh dwong
nhu song song, trong khong giong mot vat 3 chiéu chit nao, vi cadc mat
dwoc chon dé thé hién chwa dugce lam chinh xac.Muon hiéu ro hon xin xem

tai trang opengl.org.
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Bui Minh Truong
Lap trinh Opengl vai thu vien AUX
(Tai lieu tham khéo cua truong dai hoc wakayama Nhat)
9

11-Stt dung anh sang trong opengl.

Pé xac dinh mat nao duwoc chiéu sang va vGi cuwong do sang bao nhiéu,
nguoi ta dung véc to phap tuyén (normal vector).Trong chuwong trinh duéi
day t6i sé gidi thiéu cach dung véc to nay.Ma nguon:
/*filename: light1.cpp*/
#ifdef unix
#include <GL/gl.h>

#include "aux.h"

#define CALLBACK

#else

#include<windows.h>

#include<GL/gl.h>

#include<GL/glaux.h>

#endif

#include<GL/glu.h>

GLdouble vertex[][3]={

{0.0,0.0,0.0},

{1.0,0.0,0.0},

{1.0,1.0,0.0},

{0.0,1.0,0.0},

{0.0,0.0,1.0},

{1.0,0.0,1.0},

{1.0,1.0,1.0},

{0.0,1.0,1.0}

b

int face[][4]={

{0,1,2,3},
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{1,5,6,2},

{5,4,7,6},

{4,0,3,7},

{4,5,1,0},

{3,2,6,7}

};

GLdouble normal[][3]={

{0.0,0.0,-1.0},

{1.0,0.0,0.0},

{0.0,0.0,1.0},

{-1.0,0.0,0.0},

{0.0,-1.0,0.0},

{0.0,1.0,0.0}

};

GLvoid CALLBACK none(void)

{

}

GLvoid CALLBACK draw(void)

{

int 1,j;

static int r=0;
glClearColor(0.0,0.0,0.0,0.0);
glClear(GL_COLOR_BUFFER_BIT|GL_DEPTH_BUFFER_BIT);
glLoadldentity();
gluL.ookAt(3.0,4.0,5.0,0.0,0.0,0.0,0.0,1.0,0.0);
glRotated((double)r,0.0,1.0,0.0);
glEnable(GL_DEPTH_TEST);
glEnable(GL_LIGHTING); /*tham s6 mGi*/
glEnable(GL_LIGHTO0); /*tham s6 md&i*/
glBegin(GL_QUADS);

for(i=0;i<6;i++){

glNormal3dv(normal[i]); /*ham mai*/
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for(j=0;j<4;j++){
glVertex3dv(vertex[face[il[j]]);
}

}
glEnd();

glDisable(GL_LIGHTO0); /*tham s6 mgi*/
glDisable(GL_LIGHTING); /*tham s6 m&i*/
glDisable(GL_DEPTH_TEST);

auxSwapBuffers();

if(++r>=360) r=0;

}

GLvoid CALLBACK resize(GLsizei w,GLsizei h)
{

glMatrixMode(GL_PROJECTION);
glLoadldentity();

glViewport(0,0,w,h);
gluPerspective(30.0,1.0,1.0,10.0);
glMatrixMode(GL_MODELVIEW);

}

int main(int argc, char *argv[])

{
auxInitPosition(200,100,512,512);

auxInitDisplayMode(AUX_RGBA|AUX_DOUBLE|AUX_DEPTH);

auxInitWindow(argv([0]);
auxReshapeFunc(resize);
auxldleFunc(draw);
glCullFace(GL_BACK);
auxMainLoop(none);
return 0;

}
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Céac ban da thay thong s6 mdi trong ham glEnable() va glDisable(), cac
thong s6 nay cho phép ching ta st dung anh sang trong khi tao do
vat.Opengl cung cap cho chiing ta 8 nguén sang ma chwong trinh trén mai
chi st dung mot nguén sang LIGHTO, ham glNormal3dv() thiét lap véc to
phap tuyén cho moi mat chiing ta vé, vi thé khi vat thé quay quanh truc thi
ta sé thay do sang t6i thay doi.

Trong chuong trinh lightO.cpp trén chung ta khong st dung mau nén mau
sé dwgc xac dinh la mau mac dinh nhw cac ban da thay.Tiép theo day toi xin
gidi thiéu cach st dung vat liéu dé tao vat véi cac mau sac an twgng khac
nhau.Chung ta khai bao dit liéu sau:

GLfloat ambient[]={ 0.2,0.2,0.2,1.0};

GLfloat diffuse[]={ 0.8,0.0,0.0,1.0};

GLfloat specular[]={0.5,0.5,0.5,1.0};

GLfloat shininess=40.0;

Trong d6 cac thong so trén déu duwgc dat theo hé RGBA(nhw da dé cap &
cac phan trén), chinh vi thé ma chiing c6 4 gia tri.Thong s6 ambient biéu
hién cho do sdng ctia moi treong bén ngoai, diffuse 1a do khuéch tan,
specular la d6 phan xa va shininess 1a do bong(d6 béng sang). Cac thong s6
trén dwgc ham glMaterial*() st dung dé tao vat thé cia ching ta.Hay quan
sat cach khai bao ham trén:
glMaterialfv(GL_FRONT_AND_BACK,GL_AMBIENT,ambient);
glMaterialfv(GL_FRONT_AND_BACK,GL_DIFFUSE,diffuse);
glMaterialfv(GL_FRONT_AND_BACK,GL_SPECULAR,specular);
glMaterialf(GL_FRONT_AND_BACK,GL_SHININESS,shininess);

Cha y la 1énh cu6i cung khong phai la “fv” nhu binh thuwong, vi shininess
chi 1a mot so.

Pay la ma nguoén cua chuong trinh.

/*filename light1.cpp*/

#ifdef unix

#include <GL/gl.h>

#include "aux.h"

#define CALLBACK
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#else
#include<windows.h>
#include<GL/gl.h>
#include<GL/glaux.h>
#endif
#include<GL/glu.h>
GLdouble vertex[][3]={
{0.0,0.0,0.0},
{1.0,0.0,0.0},
{1.0,1.0,0.0},
{0.0,1.0,0.0},
{0.0,0.0,1.0},
{1.0,0.0,1.0},
{1.0,1.0,1.0},
{0.0,1.0,1.0}

};

int face[][4]={
{0,1,2,3},

{1,5,6,2},
{5,4,7,6},
{4,0,3,7},
{4,5,1,0},
{3,2,6,7}

};

GLdouble normal[][3]={
{0.0,0.0,-1.0},
{1.0,0.0,0.0},
{0.0,0.0,1.0},
{-1.0,0.0,0.0},
{0.0,-1.0,0.0},
{0.0,1.0,0.0}

};
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GLfloat ambient[]={ 0.2,0.2,0.2,1.0};
GLfloat diffuse[]={ 0.8,0.0,0.0,1.0};
GLfloat specular[]={0.5,0.5,0.5,1.0};
GLfloat shininess=40.0;

GLvoid CALLBACK none(void)

{
}
GLvoid CALLBACK draw(void)
{
int 1,j;
static int r=0;
glClearColor(0.0,0.0,0.0,0.0);
glClear(GL_COLOR_BUFFER_BIT|GL_DEPTH_BUFFER_BIT);
glLoadldentity();
gluL.ookAt(3.0,4.0,5.0,0.0,0.0,0.0,0.0,1.0,0.0);
glRotated((double)r,0.0,1.0,0.0);
glEnable(GL_DEPTH_TEST);
glEnable(GL_LIGHTING);
glEnable(GL_LIGHTO);
glMaterialfv(GL_FRONT_AND_BACK,GL_AMBIENT,ambient);
glMaterialfv(GL_FRONT_AND_BACK,GL_DIFFUSE,diffuse);
glMaterialfv(GL_FRONT_AND_BACK,GL_SPECULAR,specular);
glMaterialf(GL_FRONT_AND_BACK,GL_SHININESS,shininess);
glBegin(GL_QUADS);
for(i=0;i<6;i++){

glNormal3dv(normal[i]);

for(j=0;j<4;j++){

glVertex3dv(vertex[face[i][j]l]);

}

}
glEnd();

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

auxSwapBuffers();

if(++r>=360) r=0;

}

GLvoid CALLBACK resize(GLsizei w,GLsizei h)
{

glMatrixMode(GL_PROJECTION);
glLoadldentity();

glViewport(0,0,w,h);
gluPerspective(30.0,1.0,1.0,10.0);
glMatrixMode(GL_MODELVIEW);

}

int main(int argc, char *argv[])

{

auxInitPosition(200,100,512,512);
auxInitDisplayMode(AUX_RGBA|AUX_DOUBLE|AUX_DEPTH);
auxInitWindow(argv([0]);

auxReshapeFunc(resize);

auxldleFunc(draw);

glCullFace(GL_BACK);

auxMainLoop(none);

return 0O;

}
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(Tai lieu tham khéo cua truong dai hoc wakayama Nhat)
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12-Vé nhiéu vat-Dung Ma tran.
Trong phan nay t6i sé gidi thiéu véi cac ban cach vé cé vé chuyén nghiép
hon mot chit, c6 thé tir day ban sé tao dwgc nhitng diéu ma minh mong
muon.
Trwdc hét hay tao m6t ham vé hinh lap phuwong:
void cube()
{

int i,J;

glBegin(GL_QUADS);

for(i=0;i<6;i++){

glNormal3dv(normal[i]);

for(j=0;j<4;j++){

glVertex3dv(vertex[face[i][j]]);

}

}

glEnd();

}
Vi diém nhin khong thay doi nén khi c& cia window thay doi ta cling phai
thay doi theo. DuGi day la ma nguon dé thay doi khung nhin ctia ching ta:
GLvoid CALLBACK resize(GLsizei w,GLsizei h)

{

glMatrixMode(GL_PROJECTION);

glLoadldentity();

glViewport(0,0,w,h);

gluPerspective(30.0,1.0,1.0,10.0);

glMatrixMode(GL_MODELVIEW);

glLoadldentity();

https://thuviensach.vn



gluL.ookAt(3.0,4.0,5.0,0.0,0.0,0.0,0.0,1.0,0.0);

}

Cha y la hai ham cu6i trong ham trén da dwgc chuyén tiv ham draw()
sang.INéu thiét dat ma tran nhuw trén thi khi ham glRotated() lam thay doi vi
tri cta vat sé lam cho window cua chung ta tré nén khong binh thuvong.Vi
vay truac khi dung ham glRotated() thi ching ta phai lwu ma tran vao da
roi khi thie hién xong ham nay ta lai tra lai ma tran thi sé binh thwong. bé
lam viéc nay chung ta st dung 2 ham glPushMatrix() va glPopMatrix().Ma
nguon duoc trinh bay dudi day.
/*filename matrix1.cpp*/

#ifdef unix

#include <GL/gl.h>

#include "aux.h"

#define CALLBACK

#else

#include<windows.h>

#include<GL/gl.h>

#include<GL/glaux.h>

#endif

#include<GL/glu.h>

GLdouble vertex[][3]={

{0.0,0.0,0.0},

{1.0,0.0,0.0},

{1.0,1.0,0.0},

{0.0,1.0,0.0},

{0.0,0.0,1.0},

{1.0,0.0,1.0},

{1.0,1.0,1.0},

{0.0,1.0,1.0}

%

int face[][4]={

{0,1,2,3},
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{1,5,6,2},

{5,4,7,6},

{4,0,3,7},

{4,5,1,0},

{3,2,6,7}

1

GLdouble normal[][3]={
{0.0,0.0,-1.0},
{1.0,0.0,0.0},
{0.0,0.0,1.0},
{-1.0,0.0,0.0},
{0.0,-1.0,0.0},
{0.0,1.0,0.0}

1

void cube()

{

int i,j;
glBegin(GL_QUADS);
for(i=0;i<6;i++){
glNormal3dv(normall[i]);
for(j=0;j<4;j++){

glVertex3dv(vertex[face[i][j]]);

}

}

glEnd();

}
GLvoid CALLBACK none(void)

{

}
GLvoid CALLBACK draw(void)

{

static int r=0;
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glClearColor(0.0,0.0,0.0,0.0);

glClear(GL_COLOR_BUFFER_BIT|GL_DEPTH_BUFFER_BIT);

glEnable(GL_DEPTH_TEST);
glEnable(GL_LIGHTING);
glEnable(GL_LIGHTO);
glPushMatrix();
glRotated((double)r,0.0,1.0,0.0);
cube();

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

auxSwapBuffers();

if(++r>=360) r=0;

}

GLvoid CALLBACK resize(GLsizei w,GLsizei h)
{

glMatrixMode(GL_PROJECTION);
glLoadldentity();

glViewport(0,0,w,h);
gluPerspective(30.0,1.0,1.0,10.0);
glMatrixMode(GL_MODELVIEW);
glLoadldentity();
gluL.ookAt(3.0,4.0,5.0,0.0,0.0,0.0,0.0,1.0,0.0);

}

int main(int argc, char *argv[])

{
auxInitPosition(200,100,512,512);

auxInitDisplayMode(AUX_RGBA|AUX_DOUBLE|AUX_DEPTH);

auxInitWindow(argv([0]);
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auxReshapeFunc(resize);

auxldleFunc(draw);

glCullFace(GL_BACK);

auxMainLoop(none);

return O;

}

Bay gio ta sé tim cach dé vé hai hinh lap phwong ma khong mat céng vé lai
ti'ng mdt cia hinh 1ap phuong méi nita. Bé lam dwgc diéu nay ban dung
ham glTranslated(), ham nay c6 3 thong s6, né cé nhiém vu chuyén ta dén
vi tri mé&i dé vé(qua ba thong s6 ctia né).Thuc ra né nhan ma tran hién tai
véi m6t ma tran khac dé chuyén toa do cho chiing ta, vi thé ma ching ta sé
phai dung 2 lan cac ham glPushMatrix() va glPopMatrix().Hay nh& la bao
nhiéu lan goi ham glPushMatrix() thi cling phdai titng ddy lan goi ham
glPopmatrix().Dwéi day la ma nguon:
/*filename matrix2.cpp*/

#ifdef unix

#include <GL/gl.h>

#include "aux.h"

#define CALLBACK

#else

#include<windows.h>

#include<GL/gl.h>

#include<GL/glaux.h>

#endif

#include<GL/glu.h>

GLdouble vertex[][3]={

{0.0,0.0,0.0},

{1.0,0.0,0.0},

{1.0,1.0,0.0},

{0.0,1.0,0.0},

{0.0,0.0,1.0},

{1.0,0.0,1.0},
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{1.0,1.0,1.0},
{0.0,1.0,1.0}

};

int face[][4]={
{0,1,2,3},
{1,5,6,2},
{5,4,7,6},
{4,0,3,7},
{4,5,1,0},
{3,2,6,7}

};

GLdouble normal[][3]={
{0.0,0.0,-1.0},
{1.0,0.0,0.0},
{0.0,0.0,1.0},
{-1.0,0.0,0.0},
{0.0,-1.0,0.0},
{0.0,1.0,0.0}

};

void cube()

{
int 1,j;
glBegin(GL_QUADS);
for(i=0;i<6;i++){
glNormal3dv(normall[i]);
for(j=0;j<4;j++){

glVertex3dv(vertex[face[il[j]]);
}
}
glEnd();

}
GLvoid CALLBACK none(void)
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{

}

GLvoid CALLBACK draw(void)
{

static int r=0;
glClearColor(0.0,0.0,0.0,0.0);
glClear(GL_COLOR_BUFFER_BIT|GL_DEPTH_BUFFER_BIT);
glEnable(GL_DEPTH_TEST);
glEnable(GL_LIGHTING);
glEnable(GL_LIGHTO);
glPushMatrix();
glRotated((double)r,0.0,1.0,0.0);
cube();

glPushMatrix();
glTranslated(1.0,1.0,1.0);
cube();

glPopMatrix();

glPopMatrix();
glDisable(GL_LIGHTO0);
glDisable(GL_LIGHTING);
glDisable(GL_DEPTH_TEST);

auxSwapBuffers();

if(++r>=360) r=0;

}

GLvoid CALLBACK resize(GLsizei w,GLsizei h)
{

glMatrixMode(GL_PROJECTION);
glLoadldentity();

glViewport(0,0,w,h);
gluPerspective(30.0,1.0,1.0,10.0);
glMatrixMode(GL_MODELVIEW);
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glLoadlIdentity();
gluL.ookAt(3.0,4.0,5.0,0.0,0.0,0.0,0.0,1.0,0.0);

}

int main(int argc, char *argv[])

{

auxInitPosition(200,100,512,512);
auxInitDisplayMode(AUX_RGBA|AUX_DOUBLE|AUX_DEPTH);
auxInitWindow(argv([0]);

auxReshapeFunc(resize);

auxIdleFunc(draw);

glCullFace(GL_BACK);

auxMainLoop(none);

return 0O;

}

Tiép theo chiing ta sé cho hinh 1ap phuwong thit hai quay véi van toc khac,
van toc mdi cia no la 2*r, dé lam dwgc diéu nay ban chi can thém ham
glRotated((double)(2*r),0.0,1.0,0.0); vao sau ham glTranslated(1.0,1.0,1.0);
v a trvdc ham cube() thit hai.Ma nguoén nam trong file matrix3.cpp.

Bay gio hdy cung t0 mau cho chung.

/*filename matrix4.cpp*/

#ifdef unix

#include <GL/gl.h>

#include "aux.h"

#define CALLBACK

#Helse

#include<windows.h>

#include<GL/gl.h>

#include<GL/glaux.h>

#endif

#include<GL/glu.h>

GLdouble vertex[][3]={
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{0.0,0.0,0.0},
{1.0,0.0,0.0},
{1.0,1.0,0.0},
{0.0,1.0,0.0},
{0.0,0.0,1.0},
{1.0,0.0,1.0},
{1.0,1.0,1.0},
{0.0,1.0,1.0}

};

int face[][4]={
{0,1,2,3},
{1,5,6,2},
{5,4,7,6},
{4,0,3,7},
{4,5,1,0},
{3,2,6,7}

};

GLdouble normal[][3]={
{0.0,0.0,-1.0},
{1.0,0.0,0.0},
{0.0,0.0,1.0},
{-1.0,0.0,0.0},
{0.0,-1.0,0.0},
{0.0,1.0,0.0}

};

void cube()

{
int 1,j;
glBegin(GL_QUADS);
for(i=0;i<6;i++){
glNormal3dv(normall[i]);
for(j=0;j<4;j++){
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glVertex3dv(vertex[face[i][j]]);

}

}

glEnd();
}
GLvoid CALLBACK none(void)
{
}
GLvoid CALLBACK draw(void)
{

static int r=0;

static GLfloat red[]={ 1.0,0.0,0.0,1.0};
static GLfloat blue[]={ 0.0,0.0,1.0,1.0};
glClearColor(0.0,0.0,0.0,0.0);
glClear(GL_COLOR_BUFFER_BIT|GL_DEPTH_BUFFER_BIT);
glEnable(GL_DEPTH_TEST);
glEnable(GL_LIGHTING);
glEnable(GL_LIGHTO);
glPushMatrix();
glRotated((double)r,0.0,1.0,0.0);
glMaterialfv(GL_FRONT_AND_BACK,GL_DIFFUSE,red);
cube();

glPushMatrix();
glTranslated(1.0,1.0,1.0);
glRotated((double)(2*r),0.0,1.0,0.0);
glMaterialfv(GL_FRONT_AND_BACK,GL_DIFFUSE, blue);
cube();

glPopMatrix();

glPopMatrix();
glDisable(GL_LIGHTO);
glDisable(GL_LIGHTING);
glDisable(GL_DEPTH_TEST);
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auxSwapBuffers();

if(++r>=360) r=0;

}

GLvoid CALLBACK resize(GLsizei w,GLsizei h)
{

glMatrixMode(GL_PROJECTION);
glLoadldentity();

glViewport(0,0,w,h);
gluPerspective(30.0,1.0,1.0,10.0);
glMatrixMode(GL_MODELVIEW);
glLoadldentity();
gluLookAt(3.0,4.0,5.0,0.0,0.0,0.0,0.0,1.0,0.0);

}

int main(int argc, char *argv[])

{
auxInitPosition(200,100,512,512);

auxInitDisplayMode(AUX_RGBA|AUX_DOUBLE|AUX_DEPTH);

auxInitWindow(argv([0]);
auxReshapeFunc(resize);
auxldleFunc(draw);
glCullFace(GL_BACK);
auxMainLoop(none);
return 0;

}

Pén day thi khong can gidi thich gi cac ban cling da hiéu chwong trinh nay.
Pay la vai goi y cho nhitng ban thich tim t0i, cac ban c6 thé dung cac ham
vira dé cap dé vé mot hé mat troi vdi cac hanh tinh, hay vé mot canh tay
robot ctt dong chang hanNeéu c6 diéu kién t6i sé con tiép tuc viét tiép nhitng
bai khac vé opengl , c6 thé la the vién glut vi n6 rat manh.Hi vong mot
ngay nao dé gap lai. Néu bai viét cta tdi c6 gi sai thi vui long gti cho t6i
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10i nhan, toi sé sita lai dé no that ding va that hgp.Mdai cac ban ghé qua
trang web cua t6i, trén d6 cé mot s6 chwong trinh kha thd vi néu ban nao
can ma nguon thi mail cho t6i, t6i sé san long gtti cho.Than 4i.
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L0oi cudi: Cam on ban da theo doi hét cuén truyén.

Nguon: http://vnthuquan.net
Phét hanh: Nguyén Kim V7.

Nguon: http://cct2.st.toba-cmt.ac.jp/~442/
Pugc ban: mickey dua len
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