CSE373 Wi08 Homework 5             due Wed Mar 12 in class
Turn in your answers on your own paper. Please write neatly and clearly to help the TAs.

(14 points) 1. (Weiss 9.38)  

You are given a set of N sticks, which are lying on top of each other in some configuration.  Each stick is specified by its two endpoints; each endpoint is an ordered triple giving its x, y, and z coordinates; no stick is vertical.  A stick may be picked up only if there is no stick on top of it.

(Let’s assume z is the vertical axis.)

a. Explain how to write a routine that takes two sticks a and b and reports whether a is above, below, or unrelated to b. (This has nothing to do with graph theory.)

b. Give an algorithm that determines whether it is possible to pick up all the sticks, and if so, provides a sequence of stick pickups that accomplishes this.
(6 points) 2. (adapted from Weiss  9.7a)  Draw a small graph with at least one negative edge but no negative cycles, such that Dijkstra’s algorithm returns the incorrect answer.  Explain in detail what the algorithm is doing and why it returns a path that is not the shortest.

(14 points) 3. (Weiss 9.10)  

a. Explain how to modify Dijkstra’s algorithm to produce a count of the number of different minimum paths from v to w.
b. Explain how to modify Dijkstra’s algorithm so that if there is more than one minimum path from v to w, a path with the fewest number of edges is chosen.
(6 points) 4. (adapted from Weiss 8.1, 8.2)

a. Show the result of the following sequence of instructions:  union(1,2), union(3,4), union(3,5), union(1,7), union(3,6), union(8,9), union(1,8), union(3,10), union(3,11), union(3,12), union(3,13), union(14,15), union(16,0), union(14,16), union (1,3), union(1,14), where the unions are performed by height.

b. Using your result from (a), show the result after performing a find with path compression on the deepest node.

