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1. พิสูจน์สมการการเฉือนสำหรับแกน x y และ z 
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       จากสมการ
เขียนในรูปเมตริกคือ
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    x’  =   x  +  (y  +   0z
เมื่อ 
(
-  คือ ขนาดของการเฉือน
    y’  =  0x  +   y   +  0z 
(
(
-   คือ มุมที่เกิดขึ้นเมื่อเทียบแกน X

    z’  =  0x  +  0y  +   z
(
-   คือ มุมที่เปลี่ยนไปจากแนวเดิม

หรือ
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หรือ
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#include <stdlib.h>

#include <GL/glut.h>

#include <iostream.h>

#include <math.h>

//#define PI 3.1415926535897932384626433832795

static GLfloat theta[] = {0.0,0.0,0.0};

static GLint axis = 1;

GLfloat factor[] = {1, 1, 1 };

GLfloat eyeX=0,eyeY=0,eyeZ=2; //กำหนดมุมมอง
GLfloat atX=0, atY=0, atZ=0;

float sx = 0.0;

//shear x  กำหนดค่าการเฉือนแกน X

float sy = 0.0;

//shear y
กำหนดค่าการเฉือนแกน Y

float sz = 0.0;

//shear z
กำหนดค่าการเฉือนแกน X
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void draw_axis(){


glBegin(GL_LINES);


glColor3f(0,1,0);



glVertex3f(-1.5,0,0);



glVertex3f(1.5,0,0);


glColor3f(1,1,0);



glVertex3f(0,-1.5,0);



glVertex3f(0,1.5,0);


glColor3f(1,0,0);



glVertex3f(0,0,-1.5);



glVertex3f(0,0,1.5);


glEnd();

}

// --------------------------------------------------------------------*/

// Draw the cube.

GLfloat normals[][3] = {

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

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

};

GLfloat colors[][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}

};

GLfloat vertices[][3] = {

    {-1.0,-1.0,-1.0},{1.0,-1.0,-1.0}, {1.0,1.0,-1.0}, {-1.0,1.0,-1.0}, 

    {-1.0,-1.0,1.0}, {1.0,-1.0,1.0}, {1.0,1.0,1.0}, {-1.0,1.0,1.0}

};

void polygon(int a, int b, int c , int d, int face) {

    /* draw a polygon via list of vertices */


glNormal3fv(normals[face]);


glBegin(GL_POLYGON);

  

glColor3fv(colors[a]);


  

glTexCoord2f(0.0,0.0); 

  

glVertex3fv(vertices[a]);



glColor3fv(colors[b]);

  

glTexCoord2f(0.0,1.0); 

  

glVertex3fv(vertices[b]);



glColor3fv(colors[c]);

  

glTexCoord2f(1.0,1.0);  

  

glVertex3fv(vertices[c]);



glColor3fv(colors[d]);

  

glTexCoord2f(1.0,0.0);  

  

glVertex3fv(vertices[d]);


glEnd();

}

void colorcube(void)  {

    /* map vertices to faces */

    polygon(1,0,3,2,0);

    polygon(3,7,6,2,1);

    polygon(7,3,0,4,2);

    polygon(2,6,5,1,3);

    polygon(4,5,6,7,4);

    polygon(5,4,0,1,5);

}

//----------------------------------------------------------------------

void display(void) {

/* display callback, clear frame buffer and z buffer,

   rotate cube and draw, swap buffers */



//float angle = (PI/1.5) ;



float m[16] ;



int i;



for (i=0;i<15; i++) m[i]=0;


glClear(GL_COLOR_BUFFER_BIT | GL_DEPTH_BUFFER_BIT);

glPushMatrix();



m[0]=1 ;
m[4]=sx ;
m[8]=0 ;
m[12]=0.5 ;



m[1]=sy ;
m[5]=1 ;
m[9]=0 ;
m[12]=0 ;



m[2]=0 ;
m[6]= sz ;
m[10]=1 ;
m[14]=0 ;



m[3]=0 ;
m[7]=0 ;
m[11]=0 ;
m[15]=1 ;

//

m[4]= 0.1
;
//shear x

//

m[1]= 1/tan(angle);
//shear y

//

m[6]= 1/tan(angle);
//shear z

//

glLoadIdentity();

glMultMatrixf(m);



gluLookAt(eyeX,eyeY,eyeZ,atX,atY,atZ,0,1,0);



glRotatef(theta[0], 1.0, 0.0, 0.0);



glRotatef(theta[1], 0.0, 1.0, 0.0);



glRotatef(theta[2], 0.0, 0.0, 1.0);

//

glTranslatef(0,0,dispX);

//

glFushMatrix();



colorcube();



glTranslatef (0 ,0, 0);  // µÓáË¹è§ centec ÃÙ»  



draw_axis();

    glPopMatrix();

//
glFlush();


glutSwapBuffers();

}

void keys(unsigned char key, int x, int y) {


switch (key) {


case '8':



eyeY -= 0.1;



glutPostRedisplay();



break;
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case '2':



eyeY += 0.1;



glutPostRedisplay();



break;


case '4':



eyeX += 0.1;



glutPostRedisplay();



break;


case '6':



eyeX -= 0.1;



glutPostRedisplay();



break;


case '9':



eyeZ += 0.1;



glutPostRedisplay();



break;


case '3':



eyeZ -= 0.1;



glutPostRedisplay();



break;


case 27:




exit(0);




break;


default:




break;


glutPostRedisplay();


}

}

static void SpecialKey(int key, int x, int y) {

switch (key) {


case GLUT_KEY_UP:



sy -= 0.1;



glutPostRedisplay();



break;


case GLUT_KEY_DOWN:



sy += 0.1;



glutPostRedisplay();



break;


case GLUT_KEY_LEFT:



sx += 0.1;



glutPostRedisplay();



break;


case GLUT_KEY_RIGHT:



sx -= 0.1;



glutPostRedisplay();



break;


case GLUT_KEY_PAGE_UP:



sz += 0.1;



glutPostRedisplay();



break;


case GLUT_KEY_PAGE_DOWN:



sz -= 0.1;



glutPostRedisplay();



break;


case GLUT_KEY_HOME:



eyeX = eyeY = eyeZ=  0 ;



sx = sy = sz = 0;



glutPostRedisplay();



break;

    }

}

void init(void)  {


glClearColor (0.0,0.4,0.5,1.0);

//
glShadeModel (GL_SMOOTH);


glShadeModel(GL_FLAT);

//
glEnable(GL_DEPTH_TEST);

//
glMatrixMode(GL_PROJECTION);

//
gluOrtho2D(-5,5,-5,5);

}

void myReshape(int w, int h) {

    glViewport(0, 0, w, h);

    glMatrixMode(GL_PROJECTION);

    glLoadIdentity();


glOrtho(-2 , 2, -2, 2, 0.5,4);

    glMatrixMode(GL_MODELVIEW);

}

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

    glutInit(&argc, argv);

    glutInitDisplayMode(GLUT_DOUBLE | GLUT_RGB | GLUT_DEPTH);


glutInitWindowPosition (250, 50);

    glutInitWindowSize(500, 500);

    glutCreateWindow("Quiz3-2");


init();

    glutReshapeFunc(myReshape);

    glutDisplayFunc(display);


glutKeyboardFunc(keys);

    glutSpecialFunc(SpecialKey);


glEnable(GL_DEPTH_TEST); 

    glutMainLoop();

}.

2. วัตถุที่อยู่ 1,1,1 จงเขียนโปรแกรมการหมุนสำหรับ 

หมุนรอบตัวเองตามแกน x 
โปรแกรมตามข้างล่าง กด F1

หมุนรอบตัวเองตามแกน y 
โปรแกรมตามข้างล่าง กด F2

หมุนรอบตัวเองตามแกน z 
โปรแกรมตามข้างล่าง กด F3

หมุนรอบแกน y 
โปรแกรมตามข้างล่าง กด F5
หมุนรอบแกน 1,2,3 
โปรแกรมตามข้างล่าง กด F6
3. วัตถุ 2 ตัวอยู่ตำแหน่ง 1,1,1 และ -1,1,1 ทำให้หมุนรอบตัวเองตามแกน y ในทิศทางตรงกันข้าม

โปรแกรมตามข้างล่าง กด F8
//Quiz 2   7 Aug 2005 ;  

#include <stdlib.h>

#include <math.h>

#include <GL/glut.h>

#include <GL/glu.h>

#define bool char

#define false 0

#define true 1
float  px,py,pz  = 0.0;

float  ox,oy,oz  = 0.0;

float sc = 1.0;

int 
angX,angY,angZ = 0 ; 

int 
ix = 0 ,iy = 0 ,iz = 0 ; 

float
ax = 1,ay = 1,az  = 1;

bool
light = false;

bool
dual = false;

void init(void)  {


glClearColor (0.0,0.4,0.5,1.0);


glShadeModel(GL_FLAT);


glDisable(GL_DEPTH_TEST);

//
glMaterialfv(GL_FRONT, GL_SPECULAR, mat_specular);

//
glMaterialfv(GL_FRONT, GL_SHININESS, mat_shininess);

//
glLightfv(GL_LIGHT0, GL_POSITION, light_position);

//
glFrustum(-1.25, 1.25, -1.25, 1.25, nnear, nfar);  

//
glEnable(GL_LIGHTING);


//
glEnable(GL_LIGHT0);  

}
//----------------------------------------------------------------------

void draw_axis(){


glBegin(GL_LINES);


glColor3f(0,1,0);



glVertex3f(-4,0,0);



glVertex3f(4,0,0);


glColor3f(1,1,0);



glVertex3f(0,-4,0);



glVertex3f(0,4,0);


glColor3f(1,0,0);



glVertex3f(0,0,-4);



glVertex3f(0,0,4);


glEnd();

}
// --------------------------------------------------------------------*/

// Draw the cube.

GLfloat normals[][3] = {

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

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

};

GLfloat colors[][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}

};

GLfloat vertices[][3] = {

    {-1.0,-1.0,-1.0},{1.0,-1.0,-1.0}, {1.0,1.0,-1.0}, {-1.0,1.0,-1.0}, 

    {-1.0,-1.0,1.0}, {1.0,-1.0,1.0}, {1.0,1.0,1.0}, {-1.0,1.0,1.0}

};

void polygon(int a, int b, int c , int d, int face) {

    /* draw a polygon via list of vertices */


glNormal3fv(normals[face]);


glBegin(GL_POLYGON);

  

glColor3fv(colors[a]);


  

glTexCoord2f(0.0,0.0); 

  

glVertex3fv(vertices[a]);



glColor3fv(colors[b]);

  

glTexCoord2f(0.0,1.0); 

  

glVertex3fv(vertices[b]);



glColor3fv(colors[c]);

  

glTexCoord2f(1.0,1.0);  

  

glVertex3fv(vertices[c]);



glColor3fv(colors[d]);

  

glTexCoord2f(1.0,0.0);  

  

glVertex3fv(vertices[d]);


glEnd();

}

void colorcube(void)  {

    /* map vertices to faces */

    polygon(1,0,3,2,0);

    polygon(3,7,6,2,1);

    polygon(7,3,0,4,2);

    polygon(2,6,5,1,3);

    polygon(4,5,6,7,4);

    polygon(5,4,0,1,5);

}

//----------------------------------------------------------------------

void display(void)
{


glClear (GL_COLOR_BUFFER_BIT);


glPushMatrix();



glTranslatef (px , py , pz);  



glRotatef ((GLfloat) angZ, 0.0, 0.0, az); 



glRotatef ((GLfloat) angY, 0.0, ay, 0.0); 



glRotatef ((GLfloat) angX, ax, 0.0, 0.0); 



glTranslatef (ox , oy , oz);


glScalef (sc, sc, sc);



colorcube();


glPopMatrix();


if(dual) {  


glPushMatrix();



glTranslatef (-px , py , pz);  


glRotatef ((GLfloat) angZ, 0.0, 0.0, -az); 


glRotatef ((GLfloat) angY, 0.0, -ay, 0.0); 



glRotatef ((GLfloat) angX, -ax, 0.0, 0.0); 



glTranslatef (-ox , oy , oz);



glScalef (sc, sc, sc);



colorcube();


glPopMatrix();


}


glPushMatrix();



draw_axis();


glPopMatrix();

   glutSwapBuffers();

}

void idle(void) {


unsigned int i,j ;


angX = (angX + ix) % 360;


angY = (angY + iy) % 360;


angZ = (angZ + iz) % 360;


for (i=0; i<=0xffff; i++) 
for (j=0; j<=0x2f; j++);


glutPostRedisplay();

}

void reshape (int w, int h)  {

   glViewport (0, 0, (GLsizei) w, (GLsizei) h ); 

   glMatrixMode (GL_PROJECTION);

   glLoadIdentity ();

   gluPerspective(90.0, (GLfloat) w/(GLfloat) h, 1.0, 20.0);

   glMatrixMode(GL_MODELVIEW);

   glLoadIdentity();

   glTranslatef (0.0, 0.0, -5.0);

}

void keyboard (unsigned char key, int x, int y)  {


switch (key) {



case '5':




px = py = pz = 0;




ox = px ; oy = py ; oz=pz;




sc = 1.0;




angZ = angX = angY = 0 ;




ix = iy = iz =0;




ax = 1,ay = 1,az  = 1;




glutIdleFunc(0);




glutPostRedisplay();




break;



case '1':




if (py > -3) py -= 0.1;




if (px > -3) px -= 0.1;




glutPostRedisplay();




break;



case '2':




if (py > -3) py -= 0.1;




glutPostRedisplay();




break;



case '3':




if (py > -3) py -= 0.1;




if (px < 3) px += 0.1;




glutPostRedisplay();




break;



case '4':




if (px > -3) px -= 0.1;




glutPostRedisplay();




break;



case '6':




if (px < 3) px += 0.1;




glutPostRedisplay();




break;



case '7':




if (px > -3) px -= 0.1;




if (py < 3) py += 0.1;




glutPostRedisplay();




break;



case '8':




if (py < 3) py += 0.1;




glutPostRedisplay();




break;



case '9':




if (py < 3) py += 0.1;




if (px < 3) px += 0.1;




glutPostRedisplay();




break;



case '0':




if (pz < 3) pz += 0.1;




glutPostRedisplay();




break;



case '.':




if (pz > -12) pz -= 0.1;




glutPostRedisplay();




break;



case '-':




if (sc > -3) sc -= 0.1;




glutPostRedisplay();




break;



case '+':




if (sc < 4.2) sc += 0.1;




glutPostRedisplay();




break;



case ' ':




ix = iy = iz =0;




glutIdleFunc(0);




break;



case 27:




exit(0);




break;



default:




break;

  glutPostRedisplay();

   }

}

static void SpecialKey(int key, int x, int y) {

switch (key) {


case GLUT_KEY_UP:



ax = 1,ay = 1,az  = 1;



angX = (angX - 5) % 360;



glutPostRedisplay();



break;


case GLUT_KEY_DOWN:



ax = 1,ay = 1,az  = 1;



angX = (angX + 5) % 360;



glutPostRedisplay();



break;

case GLUT_KEY_LEFT:



ax = 1,ay = 1,az  = 1;



angY = (angY - 5) % 360;



glutPostRedisplay();



break;


case GLUT_KEY_RIGHT:



ax = 1,ay = 1,az  = 1;



angY = (angY + 5) % 360;



glutPostRedisplay();



break;

case GLUT_KEY_PAGE_UP:



ax = 1,ay = 1,az  = 1;



angZ = (angZ + 5) % 360;



glutPostRedisplay();



break;


case GLUT_KEY_PAGE_DOWN:



ax = 1,ay = 1,az  = 1;



angZ = (angZ - 5) % 360;



glutPostRedisplay();



break;


case GLUT_KEY_HOME:



px = py = pz = 0;



ox = oy = oz=0;



sc = 1.0;



angZ = angX = angY = 0 ;



ix = iy = iz =0;



ax = 1,ay = 1,az  = 1;



glutIdleFunc(0);



glutPostRedisplay();



break;


case GLUT_KEY_F1:
//Rotate X



ax = 1,ay = 1,az  = 1;



if(ix==0) { 





glutIdleFunc(idle);





ix=1;




}else{





glutIdleFunc(0);





ix=0;




}




break;


case GLUT_KEY_F2:
//Rotate Y




ax = 1,ay = 1,az  = 1;




if(iy==0) { 





glutIdleFunc(idle);





iy=1;




}else{





glutIdleFunc(0);





iy=0;




}




break;


case GLUT_KEY_F3:
//Rotate Z




ax = 1,ay = 1,az  = 1;




if(iz==0) { 





glutIdleFunc(idle);





iz=1;




}else{





glutIdleFunc(0);





iz=0;




}




break;


case GLUT_KEY_F5: //Rotate on y




ax = 1,ay = 1,az  = 1;

//


px = 0 ; py = 0 ; 
py = 0 ;




ox = px ; oy = py ; oy = pz ;




ix = iz  = 0;




iy=1;




glutIdleFunc(idle);




break;


case GLUT_KEY_F6:




ax = 1,ay = 2,az  = 3;




ox = px ; oy = py ; oy = pz ;




ix = 1;




iy=  2;




iz  = 3;




glutIdleFunc(idle);




break;


case GLUT_KEY_F8:
//Dual reverd rotate



ox = oy = oz=0;



if(dual) { 




dual = false ;




}else{ 






dual = true ; 





px=py=px=1;





ax = 1,ay = 1,az  = 1;





ox = oy = oz = 0;





ix = iz  = 0;
iy=1;





glutIdleFunc(idle);




}




glutPostRedisplay();




break;


case GLUT_KEY_F9:




glEnable(GL_LIGHTING);





glEnable(GL_LIGHT0);  




glutPostRedisplay();




break;


case GLUT_KEY_F10:




glDisable(GL_LIGHTING);




glDisable(GL_LIGHT0);




glutPostRedisplay();




break;




glEnable(GL_LIGHTING); 


glEnable(GL_LIGHT0);   

    }

}

void disphelp(){


printf("  --- Help Menu --- \n");


printf(" 8    - Up \n");


printf(" 7    - Up/Left \n");


printf(" 6    - Right \n");


printf(" 5    - Home \n");


printf(" 4    - Left \n");


printf(" 3    - Down/Right \n");


printf(" 2    - Down \n");


printf(" 1    - Down/Left \n");


printf(" 0 / .  - Near\Far \n");


printf(" + / -    - Scal + - \n");


printf(" ArrowKey - Rotate \n");


printf(" PgUp     - Rotate wc\n");


printf(" PgDn     - Rotate wcc\n");


printf(" Spec     - Stop Rotate\n");


printf(" F1/F2/F3 - Rotate X,Y,Z\n");


printf(" F5      - Rotate Y \n");


printf(" F6      - Rotate on Y \n");


printf(" F8       - Dual / Normal\n");


printf(" F9/F10   - Light / Color\n");


printf(" ESC      - Exit\n");

}

int main(int argc, char** argv) {


disphelp();


glutInit(&argc, argv);


glutInitDisplayMode (GLUT_DOUBLE | GLUT_RGB);


glutInitWindowSize (500, 500); 


glutInitWindowPosition (250, 50);


glutCreateWindow (argv[0]);


init ();


glutDisplayFunc(display); 


glutReshapeFunc(reshape);


glutKeyboardFunc(keyboard);


glutSpecialFunc(SpecialKey);


glutMainLoop();

return 0;

} 
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