Fall 2006 CS 116A Section 2 

Midterm 1, 10/2/06 (Total: 15 points, worth 15% of total class grade)
Name: _______________________________________

1. [1] The triangle P1-P2-P3 below is scaled by a scale factor of 3, with constant point PC. Draw the coordinates P1’, P2’ and P3’ of the triangle after the scaling.


[image: image11.jpg]



2. [1] Draw the following pixel map.
GLubyte bitShape[20] = {

0x17, 0xf0, 0x1c, 0xa3, 0x1e, 0x00, 0x11, 0x09, 0x1c, 0x00,

0xff, 0x80, 0x7f, 0x00, 0x 3e, 0x00, 0x1c, 0x00, 0x08, 0x00};

glPixelStorei(GL_UNPACK_ALIGNMENT,1);

glRasterPos2i(0,0);

glBitmap(17, 3, 0.0, 0.0, 9.0, 10.0, bitShape);

           // ncols, nrows, x0, y0, rasynext, rasxnext, bitmap *


[image: image2]
3. [1] Suppose that E1, E2, E3, E4 and E5 are consecutive edges in a 2D polygon P in the x-y plane.

E1 = (0,5,0)

E2 = (1,8,0)

E3 = (1,12,0)

E4 = (6,6,0)

E5 = (8,1,0)

Is Polygon P concave or convex?

Answer:

E1xE2 = -5
E2xE3 = 4
E3xE4 = -30
E4xE5 = -42
E5xE1 = 40
They are of different signs, so P is concave
4. [1] We’re using the DDA algorithm to scan convert a line. 
The line starts at pixel (3,2) and ends at pixel (1,-10) inclusive. How many pixels are colored altogether?

Answer: 13
5. [1] Bresenham’s line-drawing algorithm is given below.
1. Input the two line endpoints and store left endpoint as (x0,y0)

2. Pre-calculate the values dx, dy, 2dy and 2dy - 2dx

3. Color pixel (x0,y0)

4. Let p0 = 2dy – dx

5. At each xk along the line, starting with k=0:
      If pk<0, then the next point to plot is (xk + 1,yk), and pk+1 = pk + 2dy
     Otherwise, the next point to plot is (xk + 1, yk + 1), and pk+1 = pk + 2dy – 2dx
6. Repeat Step-5 dx times
Suppose we want to draw a line starting at pixel (2,3) and ending at pixel (7,6).

(P(x),P(y)) represents the pixel colored at each set. 
Fill in the table below.
	K
	Pk
	P(x)
	P(y)

	0
	1
	2
	3

	1
	-3
	3
	4

	2
	3
	4
	4

	3
	-1
	5
	5


dx = 5
dy = 3
2dy = 6
2dy – 2dx = -4
6. [2] Below are the control points of a Bezier curve.
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What is P(0.5) on the Bezier curve? (Give the x-y coordinates.)

Answer:
P(0.5) = (5,4) x 1 x 0.50 x (1-0.5)2 +
(2,7) x 2 x 0.51 x (1-0.5)1 +

(9,8) x 1 x 0.52 x (1-0.5)0
           = (4.5,6.5)

7. [2] 

Transformation T1 is represented by the following matrix:


[image: image4]
Transformation T2 is represented by the following matrix:


[image: image5]
Write the matrix Tc that represents the composite transformation equivalent to transforming a point first by T1 and then by T2.


[image: image6]
8. [2] Suppose that there are 256 x 256 pixels. Suppose that there are no more than 256 colors used at any time, so the color table has 256 entries. Suppose colors are represented in RGBA mode. The R component is 8 bits long, the G component is 8 bits long, the B component is 8 bits long, and the A component is 8 bits long.
How large is the color buffer? (Assume that we use a color table, and each entry in the color buffer contains an index to the color table. Include the size of the color buffer and the color table.)

Answer:

Index size = 1 byte (8 bits can contain 256 different entries)

Color buffer size = 256 x 256 x 1 bytes
Color size = 8 x 4 = 32 bits = 4 bytes
Color table size = 256 x 4 bytes
Total size = 66560 bytes
9. [3] Name the 3 different conic sections.
[image: image1][image: image10.emf] 

P1  


[image: image7]
10. [1] The following code produces the following display in the GLUT window.
glutReshapeWindow( 200 , 100 );

glMatrixMode(GL_PROJECTION);

glLoadIdentity();

gluOrtho2D(0.0,10.0,0.0,10.0); // left, right, bottom, top

glViewport(0,0,200,100); // startx, starty, xsize, ysize



glMatrixMode(GL_MODELVIEW);

glLoadIdentity();

DrawBlueSquare();
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What display will the following code produce?

glutReshapeWindow( 200 , 100 );

glMatrixMode(GL_PROJECTION);

glLoadIdentity();

gluOrtho2D(0.0,10.0,0.0,20.0); // left, right, bottom, top

glViewport(0,0,200,100); // startx, starty, xsize, ysize



glMatrixMode(GL_MODELVIEW);

glLoadIdentity();

DrawBlueSquare();
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