Test A Geometric Modeling

Name:

IMPORTANT: You may have to make simple, reasonable assumptions to arrive al an
answer. State any such assumption.
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Write answers cleanly on the space provided. Use the back of the previous page if
more space is needed.

1 Bézier form

A planar polynomial curve piece p in Bernstein-Bézier form on the interval [0..1] has
coefficients (control points) N N
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(21, 18): (81 43)-
¢ (] poinis) What is the degree of this polynomial piece?
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* (I poinis) Skerch the curve piece {the endpoints and the tangenis need to be ex-
act).
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® (2 points) Using DeCasteljau's algorithm, compute the position p(t) at ¢ = 1,2
(show the ’triangle’ diagram of coefficients!).

[2) s
()

3
0
2



(1 points) Compute the (upward unit) normal of patt = 1/2.
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(1 points) If the coordinates of the control points are scaled by a factor of 2 in
the & direction, what is the position p(t) at t = 1/2?
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(1 points) How does affine invariance help when transforming curves?
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(3 points) What is the convex hull property? Explain for a curve segment of
degree 3. How does lh?)onvex hull property help when testing whether two
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draw [1]
linear =1, y=(1/2)%1=1/2
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pts [2] half if net de Casteljau

tangent: (0,1)-(2,0) = (-2,1), normal (1,2)/sqrt5

stretch by 2

just the control point x-coordinate needed to be stretched
above



2 Area
& (1 point) Carefully sketch the polynomial picce with Bézier cocefficients
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and its three copies rotated, respectively, by #/2, = and 3= /2 about (0,(}).
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o (I points) Do the curve pieces jom with mdlchmb derivatives? Why?
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e (2 points) Use the convex ludl property to estimate the area enclosed by the four
curve segments: Give a close upper boynd and .1 c]ose lower bound on the .nre.x o
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o (4 points) Compute the arca enclosed by the four curve segments from the Bézier
coefficients. (Hint: j:,l {u)r'{u)du is the area contribution of a curve scbmc.m
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