CS 465 Homework 7

out: Friday 22 October 2004
due: Friday 29 October 2004

Problem 10: Super-Hermite splines

Hermite splines are cubic splines defined by point and tangent (that is, value and deriva-
tive) constraints at the two endpoints of each segment. More specifically, the following
constraints define a Hermite segment:

p(0) = po

p'(0) = vo

p(l) =p1

p'(1)=wv

The resulting spline is defined as follows:
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For added control we decide to add the ability to control the second derivative (the curva-
ture) of the spline at the two endpoints as well as the first derivative:

p//(o) — WO
p’(1) =wi
1. What degree polynomial is required to match these two additional constraints?

2. Give the matrix equation that defines this new spline. Please put the controls in the
orderpo, vo, Wo, P1, V1, W1.

3. Plot the basis functions for the new spline over the intdfll.

4. Suppose the spline is set up as a vertical line segmenpyi#itthe bottom angh; at
the top. What happens to the middle of the curve if we meyeo point rightwards?
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Problem 11: Spline conversions

A B-spline curve segment is defined by the four control points
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1. Give the Ezier control points that will produce the same curve segment.

2. Plot the Bezier control polygon with the B-spline control polygon and a sketch of the
curve.

We now use the same points to define a close B-spline curve. In a closed spline curve, the
control point indices wrap around, so that the first point comes after the last one. In this
way n control points define an-segment B-spline (rather than— 3 segments as with

an open spline). So our 4-point curve will have a segmen{f@t p1, p2, p3), one for

(P1, P2, P3, Po), and so on.

3. Plot the B-spline control points with a sketch of the closed curve, and plotéhieB
control points that are required to produce the closed curve.



