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CTpykTypa npocTtoi OpenGL-nporpamu (Ha 6asi KOHCONLHOro-NPOEeKTY BibnioTeka glut)

1. 3aronoBKoBi hansin, oronoLeHHs PyHKL N

Ta 3MIHHUX

#include <windows.h>
#include <GL/gl.h>
#include <GL/glu.h>
#include <GL/glut.h>

// dannun glut32.lib Ta glut32.dll — B Tewi npoekTy

void display(void);
void resize(int,int);

2. OyHKUiN main() nporpamu

void main()

{ glutinitWindowPosition(50, 10);
glutinitWindowsSize(400, 400);

glutinitDisplayMode( GLUT_RGB | GLUT_DEPTH |

GLUT_DOUBLE );
glutCreateWindow( "GLUT Template" );
glutldleFunc(display);
glutDisplayFunc(display);
glutReshapeFunc(resize);

/* Enter your cod here */
glutMainLoop();

3. ®yHKUiT resize() Ta display()

void resize(int width,int height)

{ glViewport(0,0,width,height);
gIlMatrixMode( GL_PROJECTION );
glLoadldentity();
glOrtho(-5,5, -5,5, 2,12);

gIULOOkAt( 010151 OIOIOI 01110 ); &= GLUT Template - O X
glMatrixMode(GL_MODELVIEW);
}

void display(void)
{ glClearColor(1.0,1.0,1.0,1.0);

glClear(GL_COLOR_BUFFER BIT| AN e “k
GL_DEPTH_BUFFER_BIT); i/ﬁ/ v W f;\f__ SNl *\Q{ﬁ
glTranslated(0.0005,0,0); i ¥ W HR T_‘". _f_:j‘z..{/ i»;\’fﬁ
glRotated(45.0,1.0,0.0,0.0); NN T WY
glColor3d(1,0,0); Y. ™ - %{J
glutWireSphere(1, 15,15); L AN '\f_\_.;“"" = I/f
glutSwapBuffers();
}




CuHmMakcuc komMmaHO ma OCHO8HI muriu OpenGL
dyHKUil Ta npouenypn OpenGL, 3a3BM4an, Ha3nBaKTb KOMaH4aAMU
Yci komaHan OpenGL matoTb npedike g/, a KoxXHa Ha3Ba PyHKLI
NOYNHAETLCA 3 BEMUKOI NiTepu, Hanpwuknap, glColor(), glPushMatrix().
Y3aranbHeHun Burnag komaHam OpenGL:

rtype CommandName [1 2 3 4] [bsifdusui] [v] (atype arg)

Ae:

CommandName — IM’s1 OpenGL-KOMaHAW, cumpon | Tu OpenGL | Tum C/CH
Hanpuknag, glVertex; b GLbyte char

1 2 3 4] — KINTbKICTb apryMeHTIB; S GLshort short

b sifd usui]— TN aprymeHTIB; i GLint int

V] — BEKTOP, rtype — TN WO NOBEPTAETLCA. | GLfloat float

atype Ta arg - TUNOM Ta KINIbKICTb apryMeHTIB. q GLdoublo double
BapiaHTu 3anucy komaHau glVertex: | — GLbyie byic
glVertex2d, glVertex2f, glVertex3d, glVertex3i,
glVertex4s, glVertex2dv, glVertex2fv.... s GLshort short
KoHcTaHTV OpenGL 3anucytoTb BENMKMMM fliTepany, GLuint uint

Hanpuknag GL_COLOR BUFFER BIT.



KomaHau BigobpaxkeHHs rpadivHmnX npumitmeiB OpenGL
BEPLUMHU rpadivHnx 06’ekTiB OpenGL BU3HaA4YatOTbCA KoMaHaoto glVertex™*|():

void glVertex [2 3 4] [si f d] v (type coord); // npuknag — glVertex2i(0, -4);

glVertex*() BU3HA4YaAETbLCA YOTUPMaA KoopaAMHATaMu: x, y, zTa w.
glVertex2() 3apac x, y, z =0, w=1. glVertex3() 3apae€ x, y, z, w=1,
glVertex4() yci 4 KOOpOMHaATU. w BPaxoBY€E NepCneKkTmBy.

[TpuMiTNB OpenGL — NpoCTUKN rpadivyHnU 00’ EKT (TOUKA, NiHiA, BaraToKyTHUK,
pPacCTpPOBE 300paXeHHS), AKMM MOXXHA MaHinynoBaTn K €AUHOK0 ANCKPETHO
CYTHICTIO.

[ToToYHUIM KONip 06’eKkTa pa3om 3 yMOBaMU OCBITIIEHHSI BU3HA4Ya€ CyMapHUM Konip,
AKUN NOLLINPIOETBLCA Ha BCI Ni3HILLE CTBOPIOBaHI NPUMITUBU — 0O BCTAHOBMNEHHS
HOBOIO.

KomaHan konbopy:
void glColor [3 4] [bsifd][v] (GLtype components); // BCTaHOBNEHHA RGBA-KONbLOPY
void glindex [3 4] [s i f d] v (GLtype index); // IHOEKCHUIN PEXNUM KONbOoPY

glColor3f (0.0, 0.0, 0.0); // black glColor3f (1.0, 0.0, 0.0); // red glColor3f (0.0, 1.0, 0.0); // green

ArLAdhn AAaNARMOTN DIZAALIALIAA ATV/AILIL ANAYNANAATI: NN _piacyv/Tua 1 0 . mADLIAN



KomaHau BigobpaxkeHHs rpadivHmnX npumitmeiB OpenGL

3a Oornomoror HabopiB BEPLLUMH 3a4at0TbCs MPUMITUBM abo rpynu NnpMMIiTUBIB:
TOYKW, NiHIl, 3’eQHaHI MNiHil, 3aMKHEHI MNiHil, TPUKYTHUKM PI3HOro TUMNY, NO3B’A3aHi Ta
Heno3B’A3aHi HOTUPUKYTHUKKU, MOMIFOHN.

dopmyBaHHA HAabopy TOYOK 3abe3rnevyeTbcs KOMBbiHaLieo komaHa glBegin() /
glEnd():

void glBegin (GLenum mode);// no4aToK NOCnNigOBHOCTI
void glEnd ( ); // KiIHeub nocnigoBHOCTI

BcepeanHi komOiHauil komaHg, g/Begin() / glEnd() oKpiMm BEPLLUNH BCTAHOBIIOKOTHCS:
Konip, BEKTOP HopMarni, KoopaAnHaTtu TEKCTYpP, BNaCcTUBOCTI Matepiany, BUKIUK
CNUCKIB. BUKOpUCTaHHSA IHWIKMX KOMaHA He OOMNYCKAETbCA.

CTaHgapTHO To4Ka BigobpaXKyeTbCAa K OKPEMUMN MNIKCErb, IiHIS - LWMPUHY 1
nikcenb. HectaHgapTHI 3Ha4eHHA 3a4alTbCa PYHKUIAMU glPointSize() Ta
glLineWidth():

void glPointSize (GLfloat size); // size — LUMPUHA TOYKN Y NIKCENAX
void glLineWidth (GLfloat width); // width — wnpwnHa nixil y nikcensax



KomaHau BigobpaxkeHHs rpadivHmnX npumitmeiB OpenGL

|
3HaueHHS mode

Pe3ynbrar 3acTOCYBaHHs

GL POINTS

KOXHA4 BCPpHINHA PO3ITAAAECTHCA IK OKpEMaA HC3AJIC)KHA TOYKA

GL_LINES

napa BEpIIUH PO3MISAAAETHCS SK HE3ICKHUN BIAPI30K (Mepiia mapa — MEepPIIdd BIAPI3OK, Apyra —
apyrui 1 T.4.). OcTaHHs HEeMapHa BepUIMHA ITHOPYETHCA.

GL LINE_STRIP

MOCJIIOBHICTh 3 OJHOro a00 JEKUIbKOX 3B’S3aHUX BIJpi3KiB. Ilepima BepiimHa — MOYaTOK MEPIIOTO
B1JIpI3Ka; Apyra — KiHeI[b, OJIHOYACHO — MTOYaTOK JIpyroro Biapi3ka i T.4. (N-1) Biapi3KiB.

GL_LINE LOOP

ananoriynuid pexxumy GL LINE STRIP. JlomatkoBo: ocTaHHSI BEpIIMHA 3aMHUKA€THCS BIAPI3KOM Ha
nepiry. N BIJIpi3KiB.

GL TRIANGLES

KO’KHa TpiliKa BEpIIMH POpMye HE3AICKHUM TPUKYTHHK. SKIIO KUIBKICTh BEPIIMH HE € KPAaTHOIO 3,
pemiTa BepiinH (1 abo 2) irHOpyrOThCSl.

GL TRIANGLE STRIP

rpymna 3B’s3aHUX TPUKYTHHKIB, II0 MalOTh CHuIbHI rpadi: (1, 2, 3) — nepmuii TpukyTHuk; (2, 3, 4) —
IpYTuil TpUKYTHUK 1 T.J. (N-2) TpUKYTHUKIB.

GL_TRIANGLE FAN

rpymna 3B’Si3aHUX TPUKYTHHKIB, 110 (OPMYIOTh Beep 13 cniuibHOIO BepmuHoio 1: (1, 2, 3) — mepruuit
TpuKyTHUK; (1, 3, 4)— npyruil TpukyTHUK 1 T.1. (N-2) TPUKYTHUKIB.

GL QUADS

KO’KHa 4YeTBIPKa BepIIMH (HopMye HE3aIeKHUN doTupukyTHUk: (1, 2, 3, 4) — nepmwmit, (5, 6, 7, 8) —
IpYyruii 1 T.J. SIKIIO KUIBKICTh BEPIIMH HE € KpaTHOIo 4, pemita BepmuH (1, 2, 3) irHopytoTbes. N/4
YOTUPUKYTHHKIB.

GL_QUAD STRIP

rpyma 3B’sI3aHUX YOTUPUKYTHUKIB, 1110 MalOTh CIiyibHI rpaui: (1, 2, 4, 3) — nepmui, (3, 4, 6, 5) — npyruii
1 T.1. SAxuio N — HermapHe 4uciio, OCTaHHS BEPIIIMHA ITHOPYETHCS.

GL POLYGON

0araToKyTHHUK, 110 OyAay€eTbCs Ha MOCIITOBHOCTI TOYOK (> 3). bararokyTHUK Mae He TIEpeTHHATH CaM
ceOe 1 Mmae OyTH ONMYKJIUM.




KomaHau BigobpaxkeHHs rpadivHmnX npumitmeiB OpenGL

[Mpuknan 3 He3aneXxHUMM MNiHIAMM:

glLineWidth(5.0);
glBegin(GL_LINES);
glColor3f(0.0,0.0,1.0);
glVertex3f(5.0f,0.0f,0.0f); glVertex3f(0.0f,5.0f,0.0f);
glColor3f(1.0,1.0,0.0);
glVertex3f(0.0f,0.0f,0.0f); glVertex3f(5.0f,5.0f,0.0f);

glEnd();

[Tpnknag 3 NoB’a3aHUMK NIHIAMMN:

glLineWidth(10.0);
glBegin(GL_LINE_STRIP);
glColor3f(1.0,0.0,1.0);
glVertex2i(0,5); glVertex2i(5,5);
glVertex2i(5,0); glVertex2i(10,0);
glEnd();




KomaHau BigobpaxkeHHs rpadivHnX npumitmeiB OpenGL

[Tpuknag i3 3aMKHEHOL0 MNIHIEIO:

glLineWidth(15.0);
glBegin(GL_LINE_LOOP);

glColor3f(0.0,1.0,0.0);
for(int i=0;i<5;i++)glVertex2f(2.5*cos(0.4*pi*i),2.5*sin(0.4*pi*i));
glEnd();

[Mpuknag, i3 HesaneXXHNMN TPUKYTHUKaMMU:

glBegin(GL_TRIANGLES);
glColor3f(0.0,1.0,0.0);
glVertex2f(0.2,0.0); glVertex2f(5.0,0.0); glVertex2f(2.5,5.0); // 1

glColor3f(0.0,1.0,1.0);
glVertex2f(-0.2,0.0); glVertex2f(-5.0,0.0); glVertex2f(-2.5,-5.0); // 2
glEnd();




KomaHau BigobpaxkeHHs rpadivHmnX npumitmeiB OpenGL
[Mpuknag i3 noB’a3aHUMN TPUKYTHUKAMN:

glBegin(GL_TRIANGLE_STRIP);
glColor3f(1.0,0.5,0.0);
glVertex2f(0.0,0.0); glVertex2f(-2.5,-5.0);
glColor3f(1.0,0.0,1.0);
glVertex2f(-5.0,0.0); glVertex2f(-7.5,-5.0);
glColor3f(0.0,1.0,0.0);
glVertex2f(-10.0,0.0);

glEnd();

[1puknag i3 BeepoM TPUKYTHUKIB:

glBegin(GL_TRIANGLE_FAN);
glColor3f(0.5,0.5,0.0);
glVertex2i(0,0);
glVertex2i(-2,3); glVertex2i(2,3);
glColor3f(0.0,0.0,1.0);
glVertex2i(4,0);
glColor3f(1.0,1.0,0.0);
glVertex2i(2,-3);

glEnd();




KomaHau BigobpakeHHsa rpaivyHmnx I'IDI/IMITI/IRIR OnenGl
|_|pl/IKJ'Ia,EI, 13 HE3aJ1IEXKHUMUN HOTUPUKYTHUKAMW: "

glBegin(GL_QUADS);
glColor3f(1.0,0.0,0.0);
glVertex2i(0,0); glVertex2i(0,4); glVertex2i(4,4); glVertex2i(4,0);
glColor3f(0.0,1.0,0.0);
glVertex3i(0,0,0); glVertex3i(0,4,0); glVertex3i(0,4,4); glVertex3i(0,0,4
glEnd();

[Mpuknag i3 noB’a3aHUMN YHOTUPUKYTHUKAMM:

glBegin(GL_QUAD_STRIP);

glColor3f(1.0,0.0,0.0);

glVertex2i(0,0); glVertex2i(-2,0); glVertex2i(0,2); glVertex2i(-2,4);
glColor3f(0.0,1.0,0.0);

glVertex2i(3,2); glVertex2i(3,4);

glEnd();




KomaHau BigobpaxkeHHs rpadivHmnX npumitmeiB OpenGL

[Tpuknag i3 noniroHoMm (nNpaBUibHUU LLUOCTUKYTHUK)

glBegin(GL_POLYGON);

glColor3f(0.0,0.5,1.0);

for(int i=0;i<5;i++)glVertex2f(2.5*cos(0.4*pi*i),2.5*sin(0.4*pi*i));
glEnd();

[Tpuknag i3 NoniroHom (yBIFHYTUN):

glBegin(GL_POLYGON);

glColor3f(0.0,0.5,1.0); //
glVertex2i(0,0); glVertex2i(3,-3);

glVertex2i(-3,-3); glVertex2i(-5,0); // glVertex(5,0);
glVertex2i(-3,3); glVertex2i(3,3);

glEnd();




KomaHau BigobpaxkeHHs rpadivHmnX npumitmeiB OpenGL

// npuknag i3 He3aneXxHUMmM To4Kamm ]
glPointSize(20.0);

glBegin(GL_POINTS);

glColor3f(1.0,0.0,0.0); glVertex3i(0,3,0);

glColor3f(1.0,1.0,0.0); glVertex3i(0,0,3);

glColor3f(0.0,0.0,1.0); glVertex3i(3,0,0);
glEnd();

// npuknag i3 nonsapHOK CUCTEMOID KoopauHaTt
glColor3f(1.0,1.0,0.0); // *OBTUW KOnip
glLineWidth(5.0); // Wwm1punHa nidii — 5.0
glBegin(GL_LINE_LOOP); // Bigpi3ku Kona

for(int i=0;i<100;i++)
{double angle=2*pi*i/100;
glVertex2f(5.0*cos(angle),5.0*sin(angle));

}
glEnd();




