COS 423                Problem Set 6 (Final Take-Home Exercise)       Due Monday May 17
1. (10 points) (one-way streets revisited) Suppose one is given a mixed graph to be made strongly connected.  The undirected edges represent potential directed arcs that can be included or not, but in only one direction. The problem is to determine whether the graph can be made strongly connected by directing at most k of the undirected edges, and deleting the rest. Prove that this problem is NP-complete.

2. (20 points) Make up one problem of your own and present a solution.  Your problem should illustrate some of the material we have covered in class (at any time during the semester) and be not too hard, not too easy.  If you find an interesting problem on the web or elsewhere that you think is a good one, you may use it, as long as you provide your own solution.

3. (extra credit: 10 points) Given a directed graph with integer edge costs, a budget b, and a distance d, is there a subset of the edges of total cost no greater than the budget, such that for every pair of vertices v, w there is a path from v to w containing d or fewer edges?  Prove that this problem is NP-complete (or show that the problem is in P).    

