COMPUTATIONAL GEOMETRY Computer Science 308-507 A - October 3, 2000

Exam #1

1) Visibility of Polygons and Polygonization of Points (5 points)

(a) Given a simple polygon P = (p_1, p_2,..., p_n} prove or disprove that for every point x that lies in the exterior of P (not on the boundary of P) there exists at least one edge of P that is completely visible from x. An edge e of P is completely visible from x if for every point y on e the line segment xy intersects the polygon only at y.

(b) Does your result imply anything about the possibility of proving that a set of points in the plane can be polygonalized by induction? Explain your answer.

2) Smallest Enclosing Circle (5 points)

Let S = {p_1, p_2,..., p_n}be a set of n data points in general position in the plane. Here general position means no three on a line and no four on a circle.

(a) Prove that the smallest enclosing circle of S is determined by either two points or three points of S.

(b) Prove or disprove that if the smallest enclosing circle is determined bythree points then these points form the vertices of an acute triangle. In an acute triangle all the vertices are less than 90 degrees.

3) Non-degenerate Projections of Points (5 points)

Let S = {p_1, p_2,..., p_n}be a set of n data points in general position in the plane. Here general position means no three on a line. Invent an algorithm that rotates S so that no two points of S project to the same point on the x-axis. Your algorithm should run in O(n log n) worstcase time on the real RAM model of computation. Describe the algorithm, the proof of correctness and the complexity analysis in as full detail as you can.