- 1 -

Computational Geometry - CS 308-507 A

Assignment #3

1. Computing the Diameter of a Polygon

Given aunimodal convex polygon prove or disprove that theTwo-Coins Algorithmcorrectly finds its diameter.

2. Computing the Diameter of a Set of Points

You are given a set of n points in the plane. Invent linear time algorithms for computing the diameter of the set when the distance used is the p-Minkowski metric for (1) p = 1 and (2) p = infinity. Prove the linearity and correctness of your algorithms.

3. Triangulations, Sorting, and Lower Bounds

(a) Prove in full detail that any algorithm for triangulating n points in the plane given in general position takes time Ω(n log n) in the worst case.

(b) It is known that if the points in (a) are given in sorted order with respect to their x-co-ordinates, they can be triangulated in O(n) time with the 3-coins algorithm. The converse problem is very intriguing! Let S be a set ofn points in the plane and let D be a triangulation of S. Prove or disprove that any algorithm that, given S and D as input, produces a sorting of the points in S with respect to their x-coordinates takes time Ω(n log n) in the worst case.

4. Convex Hulls of Polygons

Consider the 3-coins procedure working on a simple polygon P starting on a convex hull vertex of P. Prove that if the 3-coins procedure terminates successfully in both the clockwise and counter-clockwise directions, then P must be weakly externally visible.