COMPUTATIONAL GEOMETRY Computer Science 308-507 A - October 2, 2003

Exam #1

1) Covering convex polygons with strips (10 points)

Consider a convex polygon of n sides P = (p_1, p_2,..., p_n), i = 1, 2,..., n, n > 2. Let each edge e_i = (p_i, p_{i+1}) determine a strip s_i orthogonal to e_i. In other words, s_i is the region bounded by two parallel lines, one containingp_i and the other containingp_{i+1}. Prove or disprove that for everyP the union of all the stripss_1,s_2,...,s_n completely coversP (including the interior of P).

2) Simple Polygons (10 points)

Three consecutive verticesa,b,c of a simple polygon form amouth ifb is aconcave vertex and the closed triangle (a, b, c) does not contain any vertices of the polygon other than a, b, c. Prove or disprove that every non-convex simple polygon of n vertices, has at least one mouth.

3) Polygonizations of point sets (10 points)

A simple polygon is said to be serpentine if it admits a triangulation whose dual tree is a chain (all vertices of the tree are degree at most two). Given a set S of n points in the plane with no three collinear and no two on a vertical line, invent an algorithm for computing a polygonization of S that is x-monotone and serpentine. If possible your algorithm should run in O(n log n) time in the worst case. Prove the correctness of your algorithm.