COMPUTATIONAL GEOMETRY Computer Science 308-507 A - December 2, 1999

TEST #2

1) Mobility of Objects in the Plane (2 points)

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 be translated to infinity in some direction without colliding with the othern-1. Each of the three segments is allowed its own direction of translation. (Note the n-1. In other words if you prove one can be moved out you must return it to prove another can also be moved out!)

2) Distance Between Sets (4 points)

(a) Let S1 and S2 be two sets of points in the plane, each of cardinality n and let S be the union of S1 and S2. Prove or disprove that dmin(S1, S2), i.e., the minimum distance (Euclidean) between an element in S1 and an element in S2 is determined by an edge in the Minimum Spanning Tree of S. (b) Describe in full detail an O(n logn) time algorithm for computingdmin(S1, S2). Prove the correctness and complexity of your algorithm.

3) Visibility (4 points)

(a) Define a star-shaped polygon.

(b) Define a weakly-externally-visible polygon. (c) A polygon P is said to be L-convex provided that for every pair of points x and y in P there exists a point z also in P, such that, both line segments [z,x] and [z,y] lie in P. What are the relationships, if any, between these three classes of polygons. Note that there are six logical possibilities for set-inclusion relations.