CPSC 314, Written Homework 1

Out: Sat 21 May 2005
Due: Wed 25 May 2005 4pm
Value: 5% of final grade
Total Points: 100

Note: solutions will be handed out Fri 27 Feb, so no late homeworks will be accepted after then.

1. (8 pts) Give the W2C, the camera/viewing transformation matrix for an eye position (-1,-1,5), a lookat point (1, 1, -10)
and an up vector (1,-1,3).

2. (8 pts) Give the C2P perspective projection matrix with a near plane of .1, far plane of 30, left plane -1, right plane .25,
top plane 1, and bottom plane -2.

3. (8 pts) Give the N2V, the NDC-to-viewport transformation matrix for a viewport 300 pixels wide and 400 pixels high,
where that window’s upper left corner is offset 200 pixels down and 600 pixels over from the origin of the display in the
upper left corner.

4. (8 pts) A quadrilateral has points A=(-6,5,1,1), B=(-4,-4,0,1), C=(3,-2,-1,1), D=(7,5,2,1) in world coordinates. Give the
coordinates of these four points in the camera coordinate system, after the viewing transformation from problem 2 above
has been applied.

5. (8 pts) Then give the coordinates of these points in the normalized device coordinate system, after the perspective trans-
formation above in problem 3 has been applied to the answer from problem 4.

6. (8 pts) Finally, give the point coordinates in the display coordinate system described above, after the viewport transfor-
mation of problem 4 has been applied to the answer from problem 5.

7. (20 pts) Show that the class of affine transformations is larger than the class of linear transformations.

8. (10pts) Let P=(2, 0, -5) and Q = (3, 3, 4). Suppose the projection matrix has been modified with

glLoadIdentity();
gluPerspective(90.0, 1.0, 2.0, 10.0);

and that the modelview matrix is unchanged from its default setting. To which points (in normalized device coordinates)
are P and Q transformed? Show your work by first indicating the frustum produced by the gluPerspective() call.

9. (22 pts) We are designing a software module for computer-aided design in land surveying. The world-coordinate database
contains objects in a two-dimensional world whose units are feet by feet. The display screen has size W inches wide by
H inches high, and pixel resolution 1152 x 900, and as usual, (0,0) is the upper-left corner. The user window on the world
is specified by a 3-tuple (xc, yc, S) where (xc,yc) = the world coordinate point of the window center, and S = the display
”scale factor” in feet per inches, e.g. S = 50 means that one inch on the display represents 50 feet in the world. Write a
function to map a world point to a device point, in your favorite programming language.



