Tutorial Exercises

1.        Take the basic house code you analyzed in last lecture and use it to produce a parameterized house function.  Use the following function prototype:

void drawHouse(vertex peak, double width, double height);
where peak is a struct containing the x, y co-ords of the apex of the house, i.e.



typedef struct vertexTag{




double x;




double y;

}vertex;

Test your house by using the draw function provided here.  

          void draw(void) {

  glClear(GL_COLOR_BUFFER_BIT);

  glLineWidth(2.0);

  vertex peak;  //declare instance of vertex;

  peak.x = 0.4; //place it

  peak.y = 1.9;

  drawHouse(peak,0.2,0.5);  //draw house at vertex peak

  peak.x = 1.4; //place it

  peak.y = 1.2;

  drawHouse(peak,-0.6,0.3);  //draw house reflected in y-axis

  peak.x = 1.7; //place it

  peak.y = 0.4;

  drawHouse(peak,0.1,-0.1);  //draw house reflected in x-axis

  peak.x = 0.2; //place it

  peak.y = 0.4;

  drawHouse(peak,-0.2,-0.2);  // house reflected in both axes

  glFlush();

          }


Use the following main function to initialize Open GL and to point to the draw function.

main() function might look like:

main(int argc, char **argv)

{

    glutInit(&argc, argv);

    glutInitWindowSize(400,400);

    glutInitDisplayMode(GLUT_RGB);

    glutCreateWindow("A house");

    glutDisplayFunc(draw);    //point to draw function
    glClearColor(0.0, 0.0, 0.0, 0.0);

//RGBA - A is Alpha, defines 






// degree of opacity






// 1.0 = fully opaque






// 0 = fully transparent

    glOrtho(0.0, 2.0, 0.0, 2.0, 0.0, 1.0); //defines orthoganal projection (parrallel






// viewing volume






// window limits of display






// left =0.0, right =2.0,






// bottom = 0.0, top = 2.0






// near =0.0, far = 1.0


//glOrtho2D(0.0, 2.0, 0.0, 2.0);      //2D version of above -no near or far







//
since it is a plane not a volume

    glutMainLoop();

}

2.
Take the parameterized house and extend it– literally! Add a single story extension to it (2 stories if you feel you can afford it, perhaps a garage also or instead) and then create a village of these houses of different sizes and positions.

3.      In the graphics folder (drawing 2D lines and curves) is a program that uses OpenGL to draw mathematical curves.  At the moment it uses a Fourier series of trigonometric functions to approximate a square wave.  Modify this code so that it draws the following mathematical functions:

(a)
y=sin(x)

(b)
y=x*sin(x)

(c) y=exp(-kx)*cos(x)

4 Draw the spiral given by r=k*exp(m*theta) where k and m should be chosen to give an appropriate image.   R and theta are polar co-ordinates.
