CSE 477/598 Introduction to Geometric Modeling
Fall 2015 Midterm

1. Suppose the point x lies between the points p and q in the ratio 3:1.
a. Sketch x relative to p and q. Label p, q, and x in your sketch.
b. Express this relationship in terms of linear interpolation.

2. Sketch a triangle and label its vertices p0, p1, p2. Sketch and label the points with the following barycentric coordinates.
                         r ≈ (0,  ½,  ½)             s ≈ (1, 0, 0)             t ≈ (u, 1-u, 0)

For questions 3,4,5,6 use the following Bezier polygon
[image: ]

3. Sketch the Bezier curve and the intermediate points generated by the de Casteljau algorithm for t = 2/3. Label the point on the curve.

4. Sketch and label the control points for the “left half” of the curve after subdivision at t = ½.

5. Sketch the first and second derivatives scaled by 1/3 and 1/6, respectively.

6. Sketch the polygon for the degree elevated curve. Label the control point ratios.

7. What are the quadratic Bernstein polynomials?

8. What is the parametric representation [x(t), y(t)]^T for the function y = (1-t)^2? Sketch the Bezier points for this function over the interval [0,1].

9. Given three points and parameter pairs, (p0, 0), (p1, ½), (p2, 1), write down the linear system for the interpolating Bezier curve. It is not necessary to give numerical values for the Vandermonde matrix.
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