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Sl gl JSiadl Ulhg59 o> dslelg a3y awaigdl OMyg=idl o dac plaziwl

dodly alpil (sibaiiy Jiny Mio bzl .abasill (sa sl sl 23eni ST (59 swlwVl aiell
Solic yusi (sl @y 9 X Wlslas| o dcgazos sazy sVl (Sl Juios Sl bladl oo sa2s Jio
Jvertices aswss, wldlas] plazaowl triangle cdin Juiod guogs 3.1 JSiadl .z 5g0ul

“a B(x2,y2)
C(X3,y3)
Alxlyl)
W
Pl plasuawl Cdiodl Juiod 3.1 JSuidl
xy wldlas>|

tsoVIS 2%3 Lo i @9gaumn plaziwl Loyl culiodl 138 Jxios oSy

X,y
[Plrriancie =| X2 Y2 3.1
X3 Y3

plaziiwl O] ouze Olslas] plh (sJ] &ws position vector g8ge asie Jiod XY oo 9> oSl Cax>
£33 OWig=dl pasy Ol ogwldl ezl (59 ase Joleidly JSoidl 1o (09 b0 wldgaanll
iy colpzioll 2oz o S35V GWig=idl Lasig Wligsas)l wldac plisiwl lpéd= oliziwl
wsiJlhomogenous coordinate juwliodl GlilasVl plss plaziwl OlslasYl plss usgi SUs

sy ludl 3a>g)l (89 Judgs

Olusiollg bglasdl Juios :3.2
Juioi) Bk @5 1295 op) i Juiod Hbis| (sd wlisioly belsdl oy @ulanVl sghsll o
o9 pgoliziwl oSos wlisioll bghzll
y=F(x) :Explicit aurall &Vsleall plaziwl Juiod! .1
asleall bl Jios Lidg

d
y:d_y(x_xo)+yo 3.2
X

alsleodl 85101 Jiodg

y=tJr’ —x° |x|<r 33
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Drawline(x1,y1,x2,y2)
int x1,y1,x2,y2;
{

float y;

nt x;

for (x=x1; x<=x2; x++) {
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SetPixel(x, Round(y) );
/
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Drawline(x1,y1,x2,y2)
intx1,yl x2,y2;
{
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ay =y2-yl;

m = dy/ax;

y=yl+0.5

for (x=x1; x<=x2; x++) {
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}
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drawline(x1, y1, x2, y2, colour)
int x1, y1, x2, y2, colour;

{
int dx, dy, d, incE, incNE, x, y;
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dy =y2-yl;
d = 2*dy - dx;
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IncNE = 2*(dy - dx);
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for (x=x1; x<=x2; x++) {
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if(@>0){
d = d + incNE;
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Jelse {
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}
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glLightfv(GL_LIGHTO, GL_AMBIENT, amb_light_rgba );
glLightfv(GL_LIGHTO, GL_DIFFUSE, dif_light_rgba );
glLightfv(GL_LIGHTO, GL_SPECULAR, spec_light_rgba );
glLightfv(GL_LIGHTO, GL_POSITION, position);
glEnable(GL_LIGHTO);
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glMaterialfv( GL_FRONT, GL_AMBIENT, ambient_rgba );
glMaterialfv( GL_FRONT, GL_DIFFUSE, diffuse_rgba );
glMaterialfv( GL_FRONT, GL_SPECULAR, specular_rgba );
glMaterialfv( GL_FRONT, GL_SHININESS, n );
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INCDIRS = -I/usr/openwin/include -I/usr/local/include
LIBDIRS = -L/usr/openwin/lib -L/usr/local/lib

CC = gcc

CFLAGS = -g $(INCDIRS)
LIBS = -IX11 -IXi -IXmu -Iglut -IGL -IGLU -Im

SimpleDraw: SimpleDraw.o
$(CC) $(CFLAGS) -o SimpleDraw $(LIBDIRS) SimpleDraw.c $(LIBS)
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SimpleDraw.c o

/*
* SimpleDraw.c
%k
* Example program illustrating a simple use
* of OpenGL to draw straight lines in 2D, and
* to draw overlapping triangles in 3D.
X

* Author: Samuel R. Buss

X

* Software accompanying the book

* 3D Computer Graphics: A Mathematical Introduction with OpenGL,
* by S. Buss, Cambridge University Press, 2003.

X

* Software is "as-is" and carries no warranty. It may be used without
* restriction, but if you modify it, please change the filenames to

* prevent confusion between different versions.

* Bug reports: Sam Buss, sbuss@ucsd.edu.

* Web page: http://math.ucsd.edu/~sbuss/MathCG

b3

* Version 1.1. Updated September 28, 2003.

* 1.1. 9/28/30: Added glEnable(GL_DEPTH_TEST). Thanks to Rob Wilkens.
* 1.0. Original version released Spring 2003.

3

¥/

#include <stdlib.h>

#include <stdio.h>

#include <GL/glut.h> // OpenGL Graphics Utility Library
#include "SimpleDraw.h"
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// These variables control the current mode
int CurrentMode = 0,
const int NumModes = 5;

// These variables set the dimensions of the rectanglar region we wish to view.
const double Xmin = 0.0, Xmax = 3.0,
const double Ymin = 0.0, Ymax = 3.0,

// glutKeyboardFunc is called below to set this function to handle
// all "normal" ascii key presses.

// Only space bar and escape key have an effect.

void myKeyboardFunc( unsigned char key, int x, inty )

switch ( key ) {

case ' '": //
Space bar
// Increment the current mode, and tell operating system screen
needs redrawing
CurrentMode = (CurrentMode+1)%NumModes;
glutPostRedisplay();
break;

case 27: //
"27" is theEscape key
exit(1);

/*
* drawScene() handles the animation and the redrawing of the
* graphics window contents.
*/

void drawScene(void)

{

// Clear the rendering window
glClear(GL_COLOR_BUFFER_BIT | GL_DEPTH_BUFFER_BIT);

// Set drawing color to white
glColor3f( 1.0, 1.0, 1.0 );

switch (CurrentMode)
{

case 0:
// Draw three points
glBegin(GL_POINTS);
glVertex2f( 1.0, 1.0 );
glVertex2f( 2.0, 1.0 );
glVertex2f( 2.0, 2.0 );
glEnd();
break;

case 1:

case 2:
case 3:
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if ( CurrentMode==1 ) {
// Draw lines in GL_LINES mode
glBegin( GL_LINES );

else if ( CurrentMode==2 ) {
// Draw lines in GL_LINE_STRIP mode
glBegin( GL_LINE_STRIP );

}

else {
// Draw lines in GL_LINE LOOP mode
glBegin( GL_LINE_LOOP );

}

glVertex2f( 0.5, 1.0 );
glVertex2f( 2.0, 2.0 );
glVertex2f( 1.8, 2.6 );
glVertex2f( 0.7, 2.2 );
glVertex2f( 1.6, 1.2 );
glVertex2f( 1.0, 0.5 );
glEnd();

break;

case 4: // Overlapping triangles
glBegin( GL_TRIANGLES ),
glColor3f( 1.0, 0.0, 0.0 );
glVertex3f( 0.3, 1.0, 0.5 );
glVertex3f( 2.7, 0.85, 0.0 );
glVertex3f( 2.7, 1.15, 0.0 );

glColor3f( 0.0, 1.0, 0.0 );
glVertex3f(2.53, 0.71, 0.5 );
glVertex3f(1.46, 2.86, 0.0 );
glVertex3f(1.2, 2.71, 0.0 );

glColor3f( 0.0, 0.0, 1.0 );
glVertex3f(1.667, 2.79, 0.5);
glVertex3f(0.337, 0.786, 0.0);
glVertex3f(0.597, 0.636, 0.0);
glEnd();

}

// Flush the pipeline. (Not usually necessary.)
glFlush();

’

// Initialize OpenGL's rendering modes
void initRendering()

{
glEnable ( GL_DEPTH_TEST );

// Uncomment out the first block of code below, and then the second
block,

// to see how they affect line and point drawing.
/*

// The following commands should cause points and line to be drawn larger

// than a single pixel width.

glPointSize(8);

glLineWidth(5);
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/*

// The following commands should induce OpenGL to create round points
and

// antialias points and lines. (This is implementation dependent
unfortunately).

glEnable(GL_POINT_SMOOTH),

glEnable(GL_LINE_SMOQOTH);

glHint(GL_POINT_SMOOTH_HINT, GL_NICEST); // Make round points, not
square points

glHint(GL_LINE_SMOOTH_HINT, GL_NICEST); // Antialias the
lines

glEnable(GL_BLEND);

glBlendFunc(GL_SRC_ALPHA, GL_ONE_MINUS_SRC_ALPHA);
*/

}

// Called when the window is resized
// w, h - width and height of the window in pixels.
void resizeWindow(int w, int h)
{
double scale, center;
double windowXmin, windowXmax, windowYmin, windowYmax;

// Define the portion of the window used for OpenGL rendering.
glViewport( 0, 0, w, h ), // View port uses whole window

// Set up the projection view matrix: orthographic projection
// Determine the min and max values for x and y that should appear in the
window.
// The complication is that the aspect ratio of the window may not match
the
// aspect ratio of the scene we want to view.
w=(w==0)?1:w
h=(h==0)7?1:h;
if ( (Xmax-Xmin)/w < (Ymax-Ymin)/h ) {
scale = ((Ymax-Ymin)/h)/((Xmax-Xmin)/w);
center = (Xmax+Xmin)/2;
windowXmin = center - (center-Xmin)*scale;
windowXmax = center + (Xmax-center)*scale;
windowYmin = Ymin;
windowYmax = Ymax;

}

else {
scale = ((Xmax-Xmin)/w)/((Ymax-Ymin)/h);
center = (Ymax+Ymin)/2;
windowYmin = center - (center-Ymin)*scale;
windowYmax = center + (Ymax-center)*scale;
windowXmin = Xmin;
windowXmax = Xmax;

}

// Now that we know the max & min values for x & y that should be visible
in the window,

// we set up the orthographic projection.

glMatrixMode( GL_PROJECTION ),

glLoadldentity();
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glOrtho( windowXmin, windowXmax, windowYmin, windowYmax, -1, 1 );

// Main routine
// Set up OpenGL, define the callbacks and start the main loop
int main( int argc, char** argv )

{

glutlnit(&argc,argv);

// The image is not animated so single buffering is OK.

glutlnitDisplayMode(GLUT_SINGLE | GLUT_RGB | GLUT_DEPTH );

// Window position (from top corner), and size (width and hieght)

glutInitWindowPosition( 20, 60 );

glutinitWindowSize( 360, 360 ),

glutCreateWindow( "SimpleDraw - Press space bar to toggle images" );

// Initialize OpenGL as we like it..

initRendering();

// Set up callback functions for key presses

glutKeyboardFunc( myKeyboardFunc ); // Handles
"normal" ascii symbols

// glutSpecialFunc( mySpecialKeyFunc ); // Handles "special”
keyboard keys

// Set up the callback function for resizing windows
glutReshapeFunc( resizeWindow );

// Call this for background processing
// glutldleFunc( myldleFunction );

// call this whenever window needs redrawing
glutDisplayFunc( drawScene ),

fprintf(stdout, "Press space bar to toggle images,; escape button to
quit.\n");

// Start the main loop. glutMainLoop never returns.
glutMainLoop( );

return(0); // This line is never reached.

’

SimpleDraw.h o
/*
* SimpleDraw.h
b3

* Author: Samuel R. Buss
X
*/
// Function prototypes for SimpleDraw.c

void myKeyboardFunc( unsigned char key, int x, inty );

void drawScene(void);
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void initRendering();
void resizeWindow(int w, int h);
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SimpleAmin.c «lo

/*
* SimpleAnim.c
X
* Example program illustrating a simple use
* of OpenGL to animate motion. Creates rotating
* overlapping triangles.
%

* Author: Samuel R. Buss
X
* Software accompanying the book
* 3D Computer Graphics: A Mathematical Introduction with OpenGL,
* by S. Buss, Cambridge University Press, 2003.
b3
* Software is "as-is" and carries no warranty. It may be used without
* restriction, but if you modify it, please change the filenames to
* prevent confusion between different versions.
* Bug reports: Sam Buss, sbuss@ucsd.edu.
* Web page: http://math.ucsd.edu/~sbuss/MathCG
X
* USAGE:
Press "r" key to toggle (off and on) running the animation
Press "s" key to single-step animation
The up arrow key and down array key control the
time step used in the animation rate. Each key
press multiplies or divides the times by a factor
of sqrt(2).
Press ESCAPE to exit.

¥ % ¥ ¥ X X x
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*

*

#include <math.h> // For math routines (such as sqrt & trig).
#include <stdio.h>
#include <stdlib.h> // For the "exit" function

#include <GL/glut.h> // OpenGL Graphics Utility Library
#include "SimpleAnim.h"

int RunMode = 1; // Used as a boolean (1 or 0) for "on" and "off"
// The next global variable controls the animation's state and speed.

float CurrentAngle = 0.0f; // Angle in degrees

float AnimateStep = 3.0f; // Rotation step per update

// These variables set the dimensions of the rectanglar region we wish to view.
const double Xmin = 0.0, Xmax = 3.0,
const double Ymin = 0.0, Ymax = 3.0,

// glutKeyboardFunc is called below to set this function to handle

// all "normal" key presses.
void myKeyboardFunc( unsigned char key, int x, int 'y )
{
switch ( key ) {
case 'r':
RunMode = 1-RunMode; // Toggle to opposite value
if ( RunMode==1 ) {
glutPostRedisplay();
}
break;
case's':
RunMode = 1;
drawScene();
RunMode = 0,
break;
case 27: // Escape key
exit(1);
}
}
// glutSpecialFunc is called below to set this function to handle
// all "special" key presses. See glut.h for the names of
// special keys.
void mySpecialKeyFunc( int key, int x, int y )
{

switch ( key ) {
case GLUT_KEY_UP:

if ( AnimateStep < 1.0e3) { // Avoid overflow
problems
AnimateStep *= sqrt(2.0); // Increase the angle
increment
}
break;
case GLUT_KEY_DOWN:
if (AnimateStep>1.0e-6) { // Avoid underflow problems.
AnimateStep /= sqrt(2.0); // Decrease the angle increment
}
break;
}

&9



b
/*

* drawScene() handles the animation and the redrawing of the
* graphics window contents.
*/

void drawScene(void)

{
// Clear the rendering window
glClear(GL_COLOR_BUFFER_BIT | GL_DEPTH_BUFFER_BIT);

if (RunMode==1) {
// Calculate animation parameters
CurrentAngle += AnimateStep;
if ( CurrentAngle > 360.0 ) {

CurrentAngle -= 360.0*floor(CurrentAngle/360.0); //
Don't allow overflow
}

}

// Rotate the image

g/MatrixMode( GL_MODELVIEW ); // Current matrix affects
objects positions

glLoadIdentity(); // Initialize to the
identity

glTranslatef( 1.5, 1.5, 0.0 ); // Translate
rotation center from origin

glRotatef( CurrentAngle, 0.0, 0.0, 1.0 ); // Rotate through
animation angle

glTranslatef( -1.5, -1.5, 0.0 ); // Translate

rotation center to origin

// Draw three overlapping triangles of different colors
glBegin( GL_TRIANGLES ),

glColor3f( 1.0, 0.0, 0.0 );

glVertex3f( 0.3, 1.0, 0.5 );

glVertex3f( 2.7, 0.85, 0.0 );

glVertex3f( 2.7, 1.15, 0.0 );

glColor3f( 0.0, 1.0, 0.0 );
glVertex3f(2.53, 0.71, 0.5 );
glVertex3f(1.46, 2.86, 0.0 );
glVertex3f(1.2, 2.71, 0.0 );

glColor3f( 0.0, 0.0, 1.0 );
glVertex3f(1.667, 2.79, 0.5);
glVertex3f(0.337, 0.786, 0.0);
glVertex3f(0.597, 0.636, 0.0);
glEnd();

// Flush the pipeline, swap the buffers
glFlush();
glutSwapBuffers();

if ( RunMode==1 ) {
glutPostRedisplay(); // Trigger an automatic redraw for animation
}
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// Initialize OpenGL's rendering modes
void initRendering()

glShadeModel( GL_FLAT ); // The default value of GL_SMOOTH is usually
better

glEnable( GL_DEPTH_TEST ); // Depth testing must be turned on
}

// Called when the window is resized
// w, h - width and height of the window in pixels.
void resizeWindow(int w, int h)
{
double scale, center;
double windowXmin, windowXmax, windowYmin, windowYmax;

// Define the portion of the window used for OpenGL rendering.
glViewport( 0, 0, w, h ); // View port uses whole window

// Set up the projection view matrix: orthographic projection
// Determine the min and max values for x and y that should appear in the
window.
// The complication is that the aspect ratio of the window may not match
the
// aspect ratio of the scene we want to view.
w=(w==0)?1:w
h=(h==0)7?1:h;
if ( (Xmax-Xmin)/w < (Ymax-Ymin)/h ) {
scale = ((Ymax-Ymin)/h)/((Xmax-Xmin)/w);
center = (Xmax+Xmin)/2;
windowXmin = center - (center-Xmin)*scale;
windowXmax = center + (Xmax-center)*scale;
windowYmin = Ymin;
windowYmax = Ymax;

}
else {
scale = ((Xmax-Xmin)/w)/((Ymax-Ymin)/h);
center = (Ymax+Ymin)/2;
windowYmin = center - (center-Ymin)*scale;
windowYmax = center + (Ymax-center)*scale;
windowXmin = Xmin;
windowXmax = Xmax;
}
// Now that we know the max & min values for x & y
// that should be visible in the window,
// we set up the orthographic projection.
glMatrixMode( GL_PROJECTION );
glLoadIdentity(),;

glOrtho( windowXmin, windowXmax, windowYmin, windowYmax, -1, 1 );

// Main routine
// Set up OpenGL, define the callbacks and start the main loop
int main( int argc, char** argv )
{
glutinit(&argc,argv);
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// We're going to animate it, so double buffer
glutInitDisplayMode(GLUT_DOUBLE | GLUT_RGB | GLUT_DEPTH ),

// Window position (from top corner), and size (width% and hieght)
glutinitWindowPosition( 10, 60 );

glutInitWindowSize( 360, 360 );

glutCreateWindow( "SimpleAnim" );

// Initialize OpenGL as we like it..
initRendering(),;

// Set up callback functions for key presses

glutKeyboardFunc( myKeyboardFunc ); // Handles
"normal" ascii symbols

glutSpecialFunc( mySpecialKeyFunc ); // Handles "special”
keyboard keys

// Set up the callback function for resizing windows
glutReshapeFunc( resizeWindow ),

// Call this for background processing
// glutldleFunc( myldleFunction );

// call this whenever window needs redrawing
glutDisplayFunc( drawScene );

fprintf(stdout, "Arrow keys control speed. Press \"r\" to run, \"s\" to
single step.\n");

// Start the main loop. glutMainLoop never returns.
glutMainLoop( );

return(0); // This line is never reached.

}

SimpleAnim.h «wlo
/*
* SimpleAnim.h
*

* Author: Samuel R. Buss

b3

* Software accompanying the book

* 3D Computer Graphics: A Mathematical Introduction with OpenGL,
* by S. Buss, Cambridge University Press, 2003.

X

* Software is "as-is" and carries no warranty. It may be used without
* restriction, but if you modify it, please change the filenames to

* prevent confusion between different versions.

* Bug reports: Sam Buss, sbuss@ucsd.edu.

* Web page: http://math.ucsd.edu/~sbuss/MathCG

*/

// Function prototypes for SimpleAnim.cpp

void myKeyboardFunc( unsigned char key, int x, inty );
void mySpecialKeyFunc( int key, int x, inty );
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void drawScene(void);

void initRendering(),;

void resizeWindow(int w, int h);
/*

* SimpleDraw.h

b3

* Author: Samuel R. Buss
X

*/
// Function prototypes for SimpleDraw.c
void myKeyboardFunc( unsigned char key, int x, inty );
void drawScene(void);

void initRendering();
void resizeWindow(int w, int h);
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solar.c o
/*

* Solar.c

X

* Program to demonstrate how to use a local

* coordinate method to position parts of a

* model in relation to other model parts.

b3

* Draws a simple solar system, with a sun, planet and moon.
* Based on sample code from the OpenGL programming guide
* by Woo, Neider, Davis. Addison-Wesley.

*

* Author: Samuel R. Buss

X

* Software accompanying the book

* 3D Computer Graphics: A Mathematical Introduction with OpenGL,
* by S. Buss, Cambridge University Press, 2003.

b3

* Software is "as-is" and carries no warranty. It may be used without
* restriction, but if you modify it, please change the filenames to

*  prevent confusion between different versions.

* Bug reports: Sam Buss, sbuss@ucsd.edu.

* Web page: http://math.ucsd.edu/~sbuss/MathCG

b3

* USAGE:

93



Press "r" key to toggle (off and on) running the animation

Press "s" key to single-step animation

The up arrow key and down array key control the
time step used in the animation rate. Each key
press multiplies or divides the times by a factor
of two (2).

Press ESCAPE to exit.

X % % ¥ ¥ X x x

X

#include "Solar.h"
#include <stdlib.h>

#include <GL/glut.h> // OpenGL Graphics Utility Library

static GLenum spinMode = GL_TRUE;
static GLenum singleStep = GL_FALSE;

// These three variables control the animation's state and speed.

static float HourOfDay = 0.0;

static float DayOfYear = 0.0;

static float Animatelncrement = 24.0; // Time step for animation (hours)

// glutKeyboardFunc is called below to set this function to handle
// all normal key presses.
static void KeyPressFunc( unsigned char Key, int x, int 'y )
{
switch ( Key ) {
case 'R':
case 'r':
Key_r();
break;
case's':
case 'S":
Key_s();
break;
case 27: // Escape key
exit(1);
}

}

// glutSpecialFunc is called below to set this function to handle
// all special key presses. See glut.h for the names of
// special keys.
static void SpecialKeyFunc( int Key, int x, inty )
{
switch ( Key ) {
case GLUT_KEY_UP:
Key_up();
break;
case GLUT_KEY_DOWN:
Key_down();
break;

static void Key_r(void)
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{

if ( singleStep ) { // If ending single step mode
singleStep = GL_FALSE;
spinMode = GL_TRUE; // Restart animation
}
else {
spinMode = IspinMode; // Toggle animation on and off.
}
}
static void Key_s(void)
{

singleStep = GL_TRUE;
spinMode = GL_TRUE;
}

static void Key_up(void)
{

Animatelncrement *= 2.0; // Double the animation time
step

}

static void Key_down(void)

{

Animatelncrement /= 2.0; // Halve the animation time step

b
/*

* Animate() handles the animation and the redrawing of the
* graphics window contents.
*/
static void Animate(void)
{
// Clear the redering window
glClear(GL_COLOR_BUFFER_BIT | GL_DEPTH_BUFFER_BIT);

if (spinMode) {
// Update the animation state
HourOfDay += Animatelncrement;
DayOfYear += Animatelncrement/24.0;

HourOfDay = HourOfDay - ((int)(HourOfDay/24))*24;
DayOfYear = DayOfYear - ((int)(DayOfYear/365))*365;
}

// Clear the current matrix (Modelview)
glLoadldentity(),;

// Back off eight units to be able to view from the origin.
glTranslatef ( 0.0, 0.0, -8.0 );

// Rotate the plane of the elliptic
// (rotate the model's plane about the x axis by fifteen degrees)
glRotatef( 15.0, 1.0, 0.0, 0.0 );

// Draw the sun -- as a yellow, wireframe sphere
glColor3f( 1.0, 1.0, 0.0 ),
glutWireSphere( 1.0, 15, 15 );
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// Draw the Earth

// First position it around the sun

// Use DayOfYear to determine its position

glRotatef( 360.0*DayOfYear/365.0, 0.0, 1.0, 0.0 ),

glTranslatef( 4.0, 0.0, 0.0 );

glPushMatrix(); // Save matrix

state

}

// Second, rotate the earth on its axis.

// Use HourOfDay to determine its rotation.

glRotatef( 360.0*HourOfDay/24.0, 0.0, 1.0, 0.0 ),

// Third, draw the earth as a wireframe sphere.

glColor3f( 0.2, 0.2, 1.0 );

glutWireSphere( 0.4, 10, 10);

glPopMatrix(); // Restore matrix state

// Draw the moon.

// Use DayOfYear to control its rotation around the earth
glRotatef( 360.0*12.0*DayOfYear/365.0, 0.0, 1.0, 0.0 );
glTranslatef( 0.7, 0.0, 0.0 );

glColor3f( 0.3, 0.7, 0.3 );

glutWireSphere( 0.1, 5, 5 );

// Flush the pipeline, and swap the buffers
glFlush();
glutSwapBuffers();
if ( singleStep ) {
spinMode = GL_FALSE;
}

glutPostRedisplay(); // Request a re-draw for animation purposes

// Initialize OpenGL's rendering modes
void OpenGLInit(void)

{

}

glShadeModel( GL_FLAT );
glClearColor( 0.0, 0.0, 0.0, 0.0 );
glClearDepth( 1.0 );

glEnable( GL_DEPTH_TEST );

// ResizeWindow is called when the window is resized
static void ResizeWindow(int w, int h)

{

float aspectRatio;

h=(th==0)?1:h;

w=(w==0)?1:w,

glViewport( 0, 0, w, h ); // View port uses whole window
aspectRatio = (float)w/(float)h;

// Set up the projection view matrix (not very well!)
glMatrixMode( GL_PROJECTION );

glLoadldentity();

gluPerspective( 60.0, aspectRatio, 1.0, 30.0 );

// Select the Modelview matrix
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glMatrixMode( GL_MODELVIEW );
b

// Main routine
// Set up OpenGL, hook up callbacks, and start the main loop
int main( int argc, char** argv )
{
// Need to double buffer for animation
glutlnit(&argc,argv);
glutInitDisplayMode(GLUT_DOUBLE | GLUT_RGB | GLUT_DEPTH );

// Create and position the graphics window
glutinitWindowPosition( 0, 0 );
glutInitWindowSize( 600, 360 );
glutCreateWindow( "Solar System Demo" );

// Initialize OpenGL.
OpenGLInit();

// Set up callback functions for key presses
glutKeyboardFunc( KeyPressFunc );
glutSpecialFunc( SpecialKeyFunc );

// Set up the callback function for resizing windows
glutReshapeFunc( ResizeWindow );

// Callback for graphics image redrawing
glutDisplayFunc( Animate );

// Start the main loop. glutMainLoop never returns.
glutMainLoop( );

return(0); // Compiler requires this to be here. (Never
reached)
}
Solar.h o
/*
* Solar.h

*

* Author: Samuel R. Buss

b3

* Software accompanying the book

* 3D Computer Graphics: A Mathematical Introduction with OpenGL,
* by S. Buss, Cambridge University Press, 2003.

X

* Software is "as-is" and carries no warranty. It may be used without
* restriction, but if you modify it, please change the filenames to

*  prevent confusion between different versions.

* Bug reports: Sam Buss, sbuss@ucsd.edu.

* Web page: http://math.ucsd.edu/~sbuss/MathCG

*/

void OpenGLInit(void);
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static void Animate(void );

static void Key_r(void ),

static void Key_s(void );

static void Key_up(void );

static void Key_down(void );

static void ResizeWindow(int w, int h);

static void KeyPressFunc( unsigned char Key, int x, int'y );
static void SpecialKeyFunc( int Key, int x, inty );
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