COS 423                   

       Problem Set 5        
      Due Monday April 26
Spring 2010

Collaboration Allowed

1. (10 points) Given a connected, undirected graph with real-valued edge weights, a maximum bottleneck tree is a spanning tree whose minimum edge weight is as large as possible.  Give a deterministic linear-time algorithm to find a maximum bottleneck tree.  Hint: Use linear-time median-finding.

2. (10 points) The goal of this problem is to maintain a breadth-first spanning tree as arcs are deleted.  Consider a directed graph with a distinguished start vertex s.  Using breadth-first search, one can build in 
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time a tree rooted at s that contains all vertices reachable from s and such that, if v is reachable from s, the tree path from s to v is a shortest path.  (In this problem, all edge lengths are one.)  We denote by 
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 the number of edges on a shortest path from s to v.  We wish to maintain both the breadth-first tree and the distance 
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for each vertex v as arcs are deleted.  (If v is not reachable from s, 
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  Develop an algorithm to update the tree and the distances when an arc is deleted, which handles m arc deletions in 
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time; that is, 
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amortized time per arc deletion (instead of the obvious 
[image: image7.wmf]O()

m

time per arc deletion).

3. (15 points) (See CLRS Problem 26-2) Given a directed graph, a path cover is a set P of vertex-disjoint paths such that every vertex is contained in exactly one path in P.  Paths may start and end anywhere, and may be of any length, including zero.  A minimum path cover is a path cover containing a minimum number of paths.

(a) Give a polynomial-time algorithm to find a minimum path cover in an acyclic graph.  Hint: Reduce the problem to a maximum-flow problem.  What is the best time bound you can obtain for your algorithm?

(b) Does your algorithm work for directed graphs with cycles?  Explain.  
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