COMPUTATIONAL GEOMETRY Computer Science 308-507 A - November 16, 2000

Exam #2 (closed book, answer as much as you can in 75 minutes) All questions have equal weight.

1. Convex Hulls

You are given a set P of n points in the plane in general position in the sense that no three points lie on a line. Define the depth of a point p in P as the number of convex hulls that need to be “peeled” (removed) forp to become a vertex of the convex hull of the remaining set. Design an O(n^2) worst-case time algorithm to find the depths of all the points in P. Describe your algorithm in as much detail as you can. Prove the correctness and complexity of your algorithm.

2. Separability

Given a set ofn disjoint line-segments in the plane prove or disprove that there exist at least three of the segments that have the property that they can each be translated to infinity in some direction without colliding with the other n-1. Each of the three segments is allowed its own direction of translation. (Note: If you prove one segment can be moved out you must return it to the set to prove another one can also be moved out!)

3. Nearest and Furthest Point Voronoi Diagrams

You are given a set P of n points in the plane in general position in the sense that no three points lie on a line and no four on a circle.

(a) Prove that for nearest diagrams the Voronoi polygon V(i) is unbounded if, and only if, p_i is a vertex of the convex hull of P.

(b) Prove that in the furthest point Delaunay triangulation every triangle corresponds to a circle that contains all the points.

4. Lower Bounds

You are given a set H of n half-planes in general position in the sense that no two bounding lines of the half-planes are parallel and no three are concurrent (meet at a point). Prove or disprove that computing the intersection of H (delivered as a convex polygon) takes time

Ω(n log n) in the worst case.