COS 521                          Problem Set No. 1 (Corrected)                       Due Oct. 10, 2007

1.   (Excess-balancing of a star) A "star is a graph consisting of a central vertex attached to 
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 other vertices by bidirectional arcs. Given an n-vertex star with bidirectional capacities on each arc, give an 
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 algorithm to find a balanced pseudoflow on the star.  A balanced pseudoflow 
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 is one such that, for every arc 
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  That is, no arc-balancing move is possible.  Consider only pseudoflows in "normal form": if 
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 Note: in this problem we allow arc capacities to be negative; otherwise the problem is trivial.
2.   (Analysis of the largest-label-first preflow push algorithm) Consider the version of the preflow-push algorithm for maximum flow in which the vertex chosen for processing is always a vertex of highest label, and the processing of a vertex continues until its excess becomes zero (which may involve multiple pushes from it and relabelings of it). Describe how to implement this algorithm so that the overhead for choosing vertices to process is 
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 Prove that the total number of pushes done by the algorithm is 
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3.   (Distributing flow on a strongly connected network) Consider a strongly connected network with unit arc capacities.  ("Strongly connected" means every vertex is reachable from every other vertex. Suppose each vertex has a non-negative supply or a non-negative demand, such that the sum of the supplies is at most one and the sum of the demands is at most one, and the sum of the supplies equals the sum of the demands.  Describe a fast algorithm to find a pseudoflow such that the excess of a vertex with a supply equals the negative of its supply, and the excess of a vertex with a demand equals its demand.  Note: this is a special case of maximum flow that can be solved faster than the general problem, indeed, in linear time, I think.  How fast an algorithm can you devise? 
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