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In doing the assignments, you are on the honour system, meaning that any submitted assignment is solely the work of the submitter. You are free to discuss the questions with your friends, but you should submit your own work.

You must use a Word Processor to prepare your answers. Handwritten homework will not be graded.

1) Given two sets A and B of points in the plane, each containing N elements, find the two closest points, one in A and the other in B. Show that this problem requires Ω (N log N) operations. What if these two sets A and B are linearly separable? (Preparata 5.8.1)
2) Given an N-vertex planar map with valence 3 (each vertex has degree 3), develop an efficient algorithm to test if it is the Voronoi diagram of a finite set S of points. In the affirmative, your algorithm should also explicitly construct S. (Preparata 5.8.3)
3) Consider the following definition for the Delaunay triangulation of a set of N points in the plane, no four of which are cocircular. Two points pi and pj determine an edge of the Delaunay triangulation if and only if there exists a circle passing by these two points that does not contain any other point in its interior. Show that this definition leads to a triangulation that satisfies the circumcircle property, i.e., the circumcircle of each triangle does not contain any other point in its interior. Therefore, it is the same as the dual graph of the Voronoi diagram of the set of points. (Preparata 5.8.8)
4) Show that the above definition for Delaunay triangulation gives a unique triangulation (assuming no four points are cocircular). (Preparata 5.8.9)
5) For a set of N points S in the plane, propose a Delaunay Triangulation algorithm (DELAUNAY_TRIANGULATION) that is optimal (O(NlogN)). Hint: Transform DELAUNAY_TRIANGULATION into VORONOI_DIAGRAM in O(N). The VORONOI_DIAGRAM algorithm in the textbook uses a DCEL representation for storing the Voronoi Diagram.
