B481
Test 3

Name _____________________________   __/86
1. (15) A cubic polynomial can be written in parametric form as:


p(u) = c0+uc1+u2c2+u3c3
a) Apply the interpolating conditions at u=0, 1/4, 3/4, 1
p(0)= c0
p(1/4)= c0+(1/4)c1+(1/4)2c2+(1/4)3c3
p(3/4)= c0+(3/4)c1+(3/4)2c2+(3/4)3c3
p(1)= c0+c1+c2+c3
b) Complete the Hermite curve definition for the above cubic polynominal:

p(0) = c0
p(1) = c0+c1+c2+c3
p’(0)= c1
p’(1)= c1+2c2+3c3
c) Assume three cubic Hermite curves:  r, p, and s are joined as below with control points r={ r0, r1, r2, r3}, p={ p0, p1, p2, p3}, s={ s0, s1, s2, s3}. Exactly what control points are shared between:

a. p and r
r3 p0
b. p and s
p3 s0
c. s and r
none
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2. (15) The blending functions for a cubic Bezier curve are:
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a) Give the value of: 



1
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b) Give the value of:


0.729+0.243+0.018+0.001=1
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c) What is               for p3=(10,10)?



 (0,0)
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d)
What is               for p3=(10,10)?



p3=(10,10)
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e)
What is               for p3=(10,10)?



p3b3=(10,10)*(1/10)3=(0.01,0.01)
3. (6) Assume three cubic B-spline curves: r, p, and s are joined as below with control points r={ r0, r1, r2, r3}, p={ p0, p1, p2, p3}, s={ s0, s1, s2, s3}.
What control points are shared between:
d. p and r
r1, r2, r3, p0, p1, p2
e. p and s
p1, p2, p3, s0, s1, s2
f. s and r
p1, p2, r2, r3, s0, s1 
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4. (12) Represent ranges and intervals as [lower, upper], (lower, upper), (lower,upper], or [lower,upper] bounds. 

For the uniform quadratic B-spline blending function below, what are the defined:
a. nonzero intervals when i = 5


[5, 6), [6, 7), [7, 8)
b. number of knots




4
c. range of u





[0,1)
d. range for any value t



[0,1/2)
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5. (9) For the blending function defined above, give the computation for result of:


a.                                when t = 7

b. the point on the B-spline curve at t=7 control points p5=(0,0), p6=(1,1), p7=(2,2) given that:
1/2*(0,0)+1/2*(1,1)+0*(2,2) = (0.5, 0.5)

Would control points p2, p3, p4 contribute to the B-spline curve at t=7?   NO

6. (5) For a constant increment of one, give the finite difference table through u=5 for the quadratic: p(u)=2+2u+u2
	u
	0
	1
	2
	3
	4
	5

	p
	2
	5
	10
	17
	26
	37

	((1)p
	3
	5
	7
	9
	11
	

	((2)p
	2
	2
	2
	2
	
	


7. (12) Given the following Bresenham’s algorithm: 
i. Left endpoint is (x0,y0)




ii. Compute constants yx, 2(y, 2(y-2(x

iii. Write frame buffer for (x0,y0)

iv. d0 = 2y-x







v. Perform the following x-1 times:
At each xk along the line, starting at k=0, perform following test: 
if dk < 0 the next point is 


(xk+1,yk) and dk+1= dk +2y
else next point is 


(xk+1,yk+1)  and dk+1= dk +2y-2x
a) Compute the pixels for the line from (78,23) to (83,26) and fill in the pixel array below right.
	k

0

1
2
3
4
dk

1
-3

3

-1

5
(xk+1,yk+1)

(79,24)
(80,24)

(81,25)

(82,25)

(83,26)

	29
28
27
26
*
25
*
*
24
*
*
23
*
77
78
79
80
81
82
83



b) Explain why the algorithm listed above is inappropriate for computing the pixels of a line from (77, 23) to (80, 29).



y  > x
8. (12) In the following, assume Scene and all objects are initially centered at the world origin and all transformations are in world units (i.e. no change of coordinate systems). 


[image: image2]
a. Number nodes of the above scene graph in the ordered performed.

b. What operations generally occur for a Separator node? Give as pseudocode.

Push(ModelViewMatrix)

Push(Attributes)


Traverse(child)

Pop(Attributes)

Pop(ModelViewMatrix)

c. Where is Object1 centered?

(0,0,-5)

d. Where is Object2 centered?

(0,4,-5)

e. Where is Object3 centered?

(2,7,0)

f. What color code is used to display Object3?

(0,0,255)
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Object3


Pyramid() ()





Rotate


 90 0 1 1





Translate


 2 7 0





Color �0 0 255 





Object2


 Sphere()





Translate


 0 4 0





Object1


 Cube()





s





Translate


 0 0 -5





Color �255 0 0 





Separator





Separator
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