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#include <GL/glut.n>

void init();

void draw();

void main(int argc, char **argv)

{
glutlnit(&argc, argv);
glutinitDisplayMode(GLUT_SINGLE | GLUT_RGB);
glutinitWindowSize (640, 480);
glutInitWindowPosition(50, 50);
glutCreateWindow("My program");
init();
glutDisplayFunc(draw);
glutMainLoop();
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void init(void)

{
glClearColor(1.0,1.0,0.0,0.0);
glClear(GL_COLOR_BUFFER_BIT);
glMatrixMode(GL_PROJECTION);
glLoadldentity();
gluOrtho2D(0, 640, 0, 480);
glMatrixMode(GL_MODELVIEW);
glLoadldentity();
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void draw(void)
{
glClear(GL_COLOR_BUFFER_BIT);
glViewport(0, 0, 640, 480);
glColor3f(1.0, 0.0, 0.0);
glBegin(GL_LINE_STRIP);
GLfloat x, y;
for(x = 0; x < 640; x++)
{
y =240 * (1 + sin(0.05 * x) * exp(-0.005 * x);
glVertex2f(x, y);
}
glEnd();
glFlush();
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Tunbl OpenGL

Cyddukc Tun Nms
b 8 — buT, uenoe GLbyte
S 16 — OUT, uenoe GLshort
i 32 — 6uT, uenoe GLint, GLsizei
f 32 — ouT, BeuwlectBeHHoe | GLfloat, GLclampf
d 64 — ouT, BewectBeHHoe | GLdouble, GLclampd
ub 8 — bwuT, uenoe, 6e3 GLubyte, GLboolean
3HakKa
us 16 — 6uT, uenoe, 6e3 GLushort
3HaKa
uli 32 — 6uT, uenoe, 6e3 GLuint, GLenum,

3HakKa

GLbitfield




[ ToMNTUBSI

GL_POINTS Ob6pabaTbiBaeT KaXkayto BEPLUNHY KaK OTOESNbHYI0 TOYKY.
BepLwinHa n onpegensaeT TOYKy n.
GL_LINES ObpabaTtbiBaeT Kaxkayo napy BepLlnH Kak He3aBUCUMbIN

NUHENHbIN cerMeHT. BepliunHel 2n-1 1 2n onpegensatoT
npamyto n. Pucyetca N/2 npsmbix.

GL LINE_STRIP

Pucyet cBa3aHHyo rpynny JMHENHbIX CErMEHTOB OT NepBou
BepLUMHbI 40 nocnegHeu. BepwunHel n n n+1 onpegensatoT
npamyto n. Pucyetca N—-1 npsambix.

GL_LINE_LOOP

Pucyet cBa3aHHyo rpynny JMHENHbIX CErMEHTOB OT NepBou
BEpPLUMHbI OO nocnegHen, a 3atemMm Hasag K nepBou.
BepwuHbl n n n+1 onpegenstoT npsamyto n. NocnegHaa
npsimas onpeaeneHa sepwmHamun 1 u N. Pucyetca N
NPSMbIX.

GL_TRIANGLES

ObpabaTtbiBaeT TPOWKY BEPLUMH Kak HE3aBUCUMBbIN
TpeyrosnibHUK. BepwnHel 3n—2, 3n—11 3n onpegensoT
TpevronbHUK n. Pucvetca N/3 TpevronbHUKOB.




[ TpMNTUBSI

GL TRIANGLE STRIP

Pucyet cBA3aHHyto rpynny TpeyronbHMKoB. [Ons
HEYeTHOro 3Ha4YyeHus N BepLnHbl N, n+1 n n+2
onpenenswT TpeyronbHUK n. [ns YeTHOro aHa4yeHma n
BEpLUHbI Nn+1, n 1 n+2 onpegensatoT TPeYyronbHUK n.
Pucyetca N-2 TpeyronbHUKOB.

GL_TRIANGLE_FAN

Pucyet cBA3aHHYO rpynny TpeyronbHUKOB. BepLumnHbI
1, n+1 n n+2 onpenensawT TpeyronbHUK n. Pucyetcs
N—-2 TpeyrosibHUKOB.

GL_QUADS

ObpabaTtbiBaeT KaXkayto rpynny U3 YeTbipex BEPLLUUH B
KadeCcTBe He3aBMCMMOIo YETbIPEXYronbHUKa.
BepwuHbl 4n-3, 4n—2, 4n—1 v 4n onpegensoT
yeTblpexyronbHuk n. Pucyetca N/4
YeTbIPeXYronbHNKOB.

GL_QUAD_STRIP

PucyeTt cBA3aHHYo rpynny YeTblpexyrornbHMKOB.
BepwuHbl 2n-1, 2n, 2n+2 v 2n+1 onpenensioT
YyeTblpexyronbHuK n. Pnucyetca N/2-1
YeTbIPeXyrosibHNKOB.

GL_POLYGON

PucyeT oTaenbHbIN BbiNYKIbIM MHOFOYIOSTbHUK.
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#include <GL/glut.h>

void init (void);

void display(void);

int main(int argc, char** argv)

{
glutlnit(&argc, argv);
glutlnitDisplayMode (GLUT_SINGLE | GLUT _RGB);
glutinitWindowSize (250, 250);
glutlnitWindowPosition (100, 100);
glutCreateWindow ("hello");
init ();
glutDisplayFunc(display);
glutMainLoop();
return O;
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void init (void)

{
glClearColor (1.0, 1.0, 1.0, 0.0);
glMatrixMode(GL_PROJECTION);
glLoadldentity();
glOrtho(0.0, 1.0, 0.0, 1.0, -1.0, 1.0);
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void display(void)

{

glClear (GL_COLOR_BUFFER_BIT);
glColor3f (1.0, 0.0, 0.0);
glBegin(GL_LINES);

glVertex3f (0.25, 0.25, 0.0);
glVertex3f (0.75, 0.25, 0.0);
glVertex3f (0.75, 0.75, 0.0);
glVertex3f (0.25, 0.75, 0.0);

glEnd();

glFlush ();
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void display(void)

{

glClear (GL_COLOR_BUFFER_BIT);
glColor3f (1.0, 0.0, 0.0);
glBegin(GL_LINE_STRIP);
glVertex3f (0.25, 0.25, 0.0);
glVertex3f (0.75, 0.25, 0.0);
glVertex3f (0.75, 0.75, 0.0);
glVertex3f (0.25, 0.75, 0.0);

glEnd();

glFlush ();
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void display(void)

glClear (GL_COLOR_BUFFER_BIT);
glColor3f (1.0, 0.0, 0.0);
glBegin(GL_LINE_LOOP),
glVertex3f (0.25, 0.25, 0.0);
glVertex3f (0.75, 0.25, 0.0);
glVertex3f (0.75, 0.75, 0.0);
glVertex3f (0.25, 0.75, 0.0);

glEnd();

glFlush ();

(
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void display(void)

glClear (GL_COLOR_BUFFER_BIT);
glColor3f (1.0, 0.0, 0.0);
glBegin(GL_TRIANGLES);
glVertex3f (0.25, 0.25, 0.0);
glVertex3f (0.75, 0.25, 0.0);
glVertex3f (0.75, 0.75, 0.0);
glVertex3f (0.25, 0.75, 0.0);

glEnd();

glFlush ();
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void display(void)

glClear (GL_COLOR_BUFFER_BIT);
glColor3f (1.0, 0.0, 0.0);
glBegin(GL_TRIANGLE_STRIP);
glVertex3f (0.25, 0.25, 0.0);
glVertex3f (0.75, 0.25, 0.0);
glVertex3f (0.75, 0.75, 0.0);
glVertex3f (0.25, 0.75, 0.0);

glEnd();

glFlush ();
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void display(void)

glClear (GL_COLOR_BUFFER_BIT);
glColor3f (1.0, 0.0, 0.0);
glBegin(GL_TRIANGLE_FAN);
glVertex3f (0.25, 0.25, 0.0);
glVertex3f (0.75, 0.25, 0.0);
glVertex3f (0.75, 0.75, 0.0);
glVertex3f (0.25, 0.75, 0.0);

glEnd();

glFlush ();
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void display(void)

glClear (GL_COLOR_BUFFER_BIT);
glColor3f (1.0, 0.0, 0.0);
glPolygonMode(GL _FRONT, GL_LINE);
glBegin(GL_TRIANGLE_FAN);
glVertex3f (0.25, 0.25, 0.0);

glVertex3f (0.75, 0.25, 0.0);

glVertex3f (0.75, 0.75, 0.0);

glVertex3f (0.25, 0.75, 0.0);

glEnd();

glFlush ();
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void display(void)

glClear (GL_COLOR_BUFFER_BIT);
glColor3f (1.0, 0.0, 0.0);
glBegin(GL_POLYGON);

glVertex3f (0.25, 0.25, 0.0);
glVertex3f (0.75, 0.25, 0.0);
glVertex3f (0.75, 0.75, 0.0);
glVertex3f (0.25, 0.75, 0.0);

glEnd();

glFlush ();

’
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CoObITnA

void glutDisplayFunc(void (*func)(void));

void glutPostRedisplay(void);

void glutldleFunc(void (*func)(void));

void glutReshapeFunc(void (*func)(int width, int height));

void glutKeyboardFunc(void (*func)(unsigned char key, int x, int y));

void glutSpecialFunc(void (*func)(int key, int x, int y));
GLUT_KEY_F1

GLUT KEY F12
GLUT KEY LEFT

GLUT KEY_UP,
GLUT KEY RIGHT

GLUT KEY_DOWN

GLUT KEY_PAGE_UP
GLUT KEY_PAGE_DOWN
GLUT KEY_HOME

GLUT _KEY_END

GLUT KEY_INSERT



CoObITnA

void glutMouseFunc(void (*func)(int button, int state, int x, int y));
button:
GLUT _LEFT_BUTTON
GLUT _MIDDLE_BUTTON
GLUT _RIGHT BUTTON
state:
GLUT_UP
GLUT_DOWN
void glutMotionFunc(void (*func)(int x, int y));
void glutPassiveMotionFunc(void (*func)(int x, int y));
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#include <GL/glut.h>

void init (void);

void display(void);

void keyboard(unsigned char, int, int);

void reshape (int, int);

int main(int argc, char** argv)

{
glutinit(&argc, argv);
glutinitDisplayMode (GLUT_SINGLE | GLUT_RGB);
glutinitWindowSize (250, 250);
glutinitWindowPosition (100, 100);
glutCreateWindow ("hello");
init ();
glutDisplayFunc(display);
glutReshapeFunc(reshape);
glutKeyboardFunc(keyboard);
glutMainLoop();
return 0O;
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void init (void)

{

}

glClearColor (1.0, 1.0, 1.0, 0.0);
glMatrixMode(GL_PROJECTION);
glLoadldentity();

glOrtho(0.0, 1.0, 0.0, 1.0, -1.0, 1.0);

void display(void)

{

glClear (GL_COLOR_BUFFER_BIT);
glColor3f (1.0, 0.0, 0.0);
glPolygonMode(GL_FRONT, GL_LINE);
glBegin(GL_POLYGON);

glVertex3f (0.25, 0.25, 0.0);

glVertex3f (0.75, 0.25, 0.0);
glVertex3f (0.75, 0.75, 0.0)
glVertex3f (0.25, 0.75, 0.0)
glEnd();

glFlush ();
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void keyboard(unsigned char key, int x, int y)

{
switch (key)

{
case 27:
exit(0);
break;
}
}

void reshape (int w, int h)

{
if (w/h<1)glViewport(0, 0, w, w);
else glViewport(0, 0O, h, h);

}
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#include <GL/glut.h>

include <windows.h>

#include <Gl/glut.h>

#define USE _MATH_ DEFINES
#include <math.h>

float R = 150.0;

float angle = 0.0;

float XO =0.0;
float YO =0.0;
int n =3;

int width = 640:

int height=480;
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void figure(void)
{
glBegin(GL_LINE_LOOP);
for(inti=0;i<n;i++)
{
floatx = X0+ R *cos(2*M_PI *i/n + angle);
floaty =Y0O + R *sin(2 *M_PI *i/n + angle);
glVertex2f(x, y);

}
glEnd();

}

void init(void)

{
glMatrixMode(GL_PROJECTION);
glLoadldentity();
gluOrtho2D(-320, 320, -240, 240);
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void display(void)

{
glClearColor(1.0, 1.0, 1.0, 0.0);
glClear(GL_COLOR_BUFFER_BIT);
glColor3f(0.0, 0.0, 0.0);
figure();
glFlush();

}

void keyboard(unsigned char key, int x, int y)
{
float min = ((width < height) ? width : height) / 2;
if(key =="'+' && R < min) R++;
if(key =="-' && R > 0) R--;
glutPostRedisplay();
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void special(int key, int x, int y)
{ switch(key)

{case GLUT_KEY_F1: n=3; break;
case GLUT _KEY F2: n=4; break;
case GLUT _KEY F3: n=5; break;
case GLUT _KEY F4: n=6; break;
case GLUT _KEY F5: n=7; break;
case GLUT _KEY F6: n=38; break;
case GLUT _KEY F7: n=9; break;
case GLUT _KEY F8: n=10; break

case GLUT _KEY _F9: n =11; break;

case GLUT _KEY F10: n= 12 break;

case GLUT_KEY_ F11: n = 13; break;

case GLUT_KEY F12: n = 14; break;

case GLUT_KEY_ LEFT: if(X0 > -width / 2) X0--; break;
case GLUT_KEY_ RIGHT: if(X0 < width / 2) X0++; break;
case GLUT_KEY _UP: if(YO < height/2) YO++; break;
case GLUT_KEY_DOWN: if(Y0 > -height / 2) YO--; break;

}
glutPostRedisplay();

}
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void reshape(int w, int h)
{
width = w;
height = h;
glViewport(0, 0, w, h);
glutPostRedisplay();
}

void mouse(int button, int state, int x, int y)

{
if(button == GLUT_LEFT_BUTTON && state == GLUT_UP)

{
X0 =640.0 / width * ( x - width / 2);
Y0 =480.0 / height * (-y + height / 2);
}
if(button == GLUT_RIGHT_BUTTON && state == GLUT_UP)
{
angle += 0.01;
if(angle >= 360.0) angle = 0.0;
}
glutPostRedisplay();

}
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void main(int argc, char **argv)

{
glutinit(&argc, argv);
glutInitDisplayMode(GLUT _SINGLE | GLUT _RGB);
glutinitWindowSize (640, 480);
glutInitWindowPosition(0,0);
glutCreateWindow("YnpasneHne MHOroyrorisHuKom");
glutDisplayFunc(display);
glutKeyboardFunc(keyboard);
glutSpecialFunc(special);
glutMouseFunc(mouse);
glutReshapeFunc(reshape);
init();
glutMainLoop();
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http://www.opentk.com
Windows.Form
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using System,;

using System.Collections.Generic;
using System.ComponentModel;
using System.Data;

using System.Drawing;

using System.Linq;

using System.Text;

using System.Windows.Forms;

using OpenTK.Graphics;
using OpenTK.Graphics.OpenGL,;
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namespace ExampleOpenTK

{

public partial class OpenTK_Form : Form

{
public OpenTK_Form()

{
}

private void glControl1_Load(object sender, EventArgs e)

{

InitializeComponent();

GL.ClearColor(1.0f, 1.0f, 0.0f, 0.0f);
GL.MatrixMode(MatrixMode.Projection);

GL.Loadldentity();

GL.Ortho(0, this.ClientSize.Width, 0, this.ClientSize.Height, -1, 1);
GL.MatrixMode(MatrixMode.Modelview);

GL.Loadldentity();
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private void glControl1_Paint(object sender, PaintEventArgs e)
{
GL.Clear(ClearBufferMask.ColorBufferBit);
GL.Viewport(0, 0, this.ClientSize.Width, this.ClientSize.Height);
GL.Color3(1.0, 0.0, 0.0);
GL.Begin(BeginMode.LineStrip);
float x, y;
for (x = 0; x < this.Width; x++)
{
y = this.ClientSize.Height / 2 * (1 + (float)Math.Sin(0.05 * x) *
(float)Math.Exp(-0.005 * x));
GL.Vertex2(x, y);
}
GL.End();
glControl1.SwapBuffers();
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private void glControl1_Resize(object sender, EventArgs e)

{
GL.ClearColor(1.0f, 1.0f, 0.0f, 0.0f);
GL.MatrixMode(MatrixMode.Projection);
GL.Loadldentity();
GL.Ortho(0, this.ClientSize.Width, 0, this.ClientSize.Height, -1, 1);
GL.MatrixMode(MatrixMode.Modelview);
GL.Loadldentity();
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