100 Chapter 2: Interpolation

0 1 2 3 4 5 6

1

2

3

4 t

Figure 2.20. A better stitching job between two interpolating curve segments.

is arranged to be continuous across curve segments.

Note that there is nothing preventing us from treating each of the parametric functions x(t), y(t), z(t) differently. We could, for example, employ Catmull- Rom interpolation for function x, the four-point interpolant for y, and linear interpolation for z. However, generally we would not like to tie the behaviour of a function to the co-ordinate system in which it is defined, but there are occasionally good reasons for doing this.

Exercise 2.14. Give some situations in which it may be preferable to use different curve specifications for the parametric functions.

Exercise 2.15. If we have n sample points to interpolate, n > 4, how many cubic Catmull- Rom curve segments are needed to perform the interpolation? How many four-point cubic interpolating curve segments are needed in the various ways they can be used? How many linear interpolating segments are needed?

Exercise 2.16. In Figure 2.18 (and others), the first and last sample points are not interpolated. However, in Figure 2.8 the first sample point is interpolated (as is the last). How is this accomplished?

Exercise 2.17. The horizontal axis of each plot involving Catmull-Rom interpolation is labelled ‘‘t’’ and varies from 0 to 3 or 4. But each Catmull-Rom polynomial is parameterised on t ˛ [0,1]. Explain the apparent contradiction.

Exercise 2.18. Given five points x_0, x_1, . . . , x_5, let p_0(t) be the polynomial got by applying the Catmull-Rom basis to x_0, x_1, x_2, x_3 and likewise for p_1(t) on x_1, x_2, x_3, x_4. Prove that p_0(1) = p_1(0). For their derivatives p¢_0 and p¢_1, show also that p¢_0(1) = p¢_1(0).