
Assignment 4

4.1 Deduce the convex hull property of the Bezier curves from the Bernstein formula.

4.2 Consider the Bezier approximation to the following control points {(0, 1), (1, 3), (3, 4), (5, 4), (6, 2)}.  Find the point which is parametrically one quarter of the way along the span by both the Bernstein formula and the Casteljau algorithm.
4.3 Derive the expression for the curvature at the end points of a Bezier Cubis curve.
4.4 Derive the Bezier curve with control points (0, 1, -2), (1, 2, 2), (-1, 0, 0) and (1, 1, 2) and calculate the unit tangent vectors and curvatures at the end points.
4.5 Sketch on a sheet of graph paper the cubic B-spline defined by the control points {(0, 3), (-1, 0), (0, -1), (2, 2), (4, 1), (3, -3), (2, -2)}.
4.6 (a)
Calculate the points for which u = 0
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 and 1 on the free-end B-spline which 
approximates the control points {(0, 0), (1, 2), (3, 3), (4, 3), (6, 1), (8, 0)}.

4.7 Calculate the phantom end points required to make the B-spline curve passes through the end points.

4.8 Given the control positions
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, determine the positions and slopes of the rational quadratic curve at both ends.

4.9 Show that the rational quadratic curve is a straight line by choosing
4.10 (0 = (2 = 1, (1 = 0.
4.11 By setting 
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, (0 = (1 = 1 and (2 = 2.  Show that the rational quadratic curve reduces to part of a unit circle.

4.12 
(a)
Derive the barycentric coordinates of a point (x, y) ( 
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(u) with respect to the

(b) vectors 
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(c) Derive the implicit representation of the curve 
[image: image6.wmf]c

r

(u) in the form f(x, y) =0, where 
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(u) is a rational quadratic.

(d) Given 
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 and (0 = (1 = (2, derive the implicit representation of this conic curve.

4.13     Derive the continuity conditions for the rational cubic Bezier curve.
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