COS 423


Problem Set No. 4-Updated

Due Wed. April 9th

Spring 2003





Collaboration Allowed 

1. (See by comparison Exercise 22.1-6, CLRS p. 530) When an adjacency matrix representation is used, most graph algorithms require time 
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but there are some exceptions.  Show that determining whether an undirected graph contains a path x,y,z with x of degree 1,  y of degree 2, and z of degree n-2, takes 
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time, given an adjacency matrix. (Here 
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is the number of vertices.)

2. Let G be a strongly connected graph. The period p of G is the greatest common divisor of the lengths of all simple cycles of G. Equivalently, p is the largest integer such that the vertices of G can be partitioned into p subsets 
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such that every edge 
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for some i.  Give a linear-time (in
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and
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) algorithm to find the period of a graph. Hint: consider depth-first search.

3. (Exercise 22.5-7, CLRS p. 557) A directed graph is said to be semiconnected, if for all pairs of vertices 
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 and 
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, there is a path from 
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 to 
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 or a path from 
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 to 
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 (or both).  Give a linear-time algorithm to test whether a directed graph is semiconnected. Hint: consider the strong components of the graph and the effect of contracting them.
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