
Exam 1. Cmps 160.Fall 2001

Instructor:JaneWilhelms

NAME:___________________________________ LOGIN:________________________

Useful Inf ormation – ReadThis First

READ THIS FIRST.
Theexamis closedbook,closednote,no calculators.I will providescrappaperif needed.
Write ontheexamany informationthatexplainsyourreasoningtowardtheanswer, if youthink

it mayhelptowardpartcredit. Alwaysshow your work. If you just give thefinal answerwith no
indicationof how you got it, youmaynotgetcredit.

Think aboutthe problemratherthanblindly throwing mathematicsat it. Theremight be an
obvioussolution.

1 Linear Algebra (? points)

1. Find a vectorof length1 that is perpendicular(normal)to thesetwo vectors:
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.

2. Findtheanglein degreesbetweenthesetwovectors:
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and
�������������	�����������	��������


.

3. Whatis thelengthof this vector?
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.

4. Whatis theresultof multiplying thevector(1,2,1)timesthematrix

0 1 0
-1 0 0
0 0 1

5. Whatis theresultof multiplying thesetwo matrices(thetop timesthebottom):thematrix

0 1 0
-1 0 0
0 0 1

2 0 0
0 2 0
0 0 1
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2 Line Drawing (? points)

1. Why is Bresenham’s algorithmconsideredsuchagoodway to draw lines?

2. You areusingBresenham’s algorithmto draw a line whoseendpointsare(0,1) and(5,2).
You have just decidedthatfor pixel column ��� �

, you setpixel (1,1). Thepresentvalueof
F(x,y) is -3. Whatis thenext valueof F(x,y)?

3 3D Clipping (15 points)

A line runsfrom V0 = (-1,-1,0)to V1 = (1,1,1).
A 3D window for parallelorthographicprojectionis definedby
xwmin = 0; xwmax= 2;
ywmin = -1; ywmax= 1;
zwmin= 0; zwmax= 1;
A. WhataretheCohen-Sutherlandclippingcodesfor thevertices,usingthis order:(4 points)

..........Top......Bottom...Right....Left.....Front....Back

V0

V1

B. Whatis theparametricequationof theline? (6 points)
C. What are the line endpointsafter it is clipped againstthe window boundariesin 3D? (5

points)

4 Fill Algorithms (? points)

Usinga recursive boundaryfill algorithmanda seedof (2,3) for thefollowing picture,how many
timeswill pixel (3,3) beexaminedto checkits color. (Thetraversalis 4-connected.)Assumethe
boundarycolor is darkgrey.

5 ScanLineAlgorithms (? points)

Youarescan-convertinga trianglewith verticesV0=(3,6),V1=(5,4),V2=(3,2).EdgeA goesfrom
V0 to V1. EdgeB goesfrom V1 to V2. EdgeC goesfrom V2 to V3.

a. Show the datastructuresat the beginning of the scan. Also what y-bucket is eachedge
associatedwith? (? points)

Ybucket? Ymax X Delta X
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b. Whatis theactiveedgelist at scanline 5? Thatis, at thetimewhenthatscanlineis aboutto
bedisplayed.(? points)

Ybucket? Ymax X Delta X

6 Window to Viewport Transformations (10points)

A line is from V0 = (50,0)to V1 = (200,400).
Thewindow is definedby
xwmin = -100;xwmax= 200;ywmin = -200;ywmax= 400;
Theviewport is definedon a1000x 1000screenby
umin = 500;umax= 1000;vmin = 0; vmax= 1000;
Givemethelocationof theline endpointsin viewportcoordinates.Show your reasoning.
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