CSE 5311.004 Fall 2004

Exercise Set Weeks 9 and 10
1. Given a non-convex polygon, design an O(n)-time algorithm to find the smallest convex polygon that contains it. 

2. Given a convex polygon, design an O(n)-time algorithm to find the pair of vertices that the furthest from each other. 
3. “Triangulating” a polygon is the process of adding new line segments such that (a) the line segments connect original vertices of the polygon (b) these new segments are completely inside the interior of the polygon and do not intersect each other, and (c) they break up the interior of the polygon into a collection of triangles.

a. Given an n-vertex non-convex polygon, how many internal segments are needed to triangulate it?

b. Give an algorithm to triangulate a non-convex polygon. What is the running time of your algorithm?

4. Given two non-overlapping convex polygons with m and n vertices respectively, show how to compute the convex hull of all the m+n points in O(m+n) time.
5. A disk consists of a circle plus its interior, and can be conveniently represented by its center and radius. Two disks intersect if they overlap.  Given a set of n disks, design an algorithm to determine whether a pair of disks overlaps. What is the running time of your algorithm?

6. Solve the matrix multiplication problem 28.1-1 from the book (page 741).

7. How quickly can you multiply a kn x n matrix by an n x kn matrix using Strassen’s algorithm as a subroutine? How about if the order of the matrices were reversed?

8. A complex number a + bi can be represented as a pair of real numbers (a, b). The product of two complex numbers (a, b) and (c, d) = (ac – bd, ad + bc). The obvious algorithm for computing this product will requires four real multiplications. Design an algorithm that only requires three real multiplications. 













































