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This problem arises in the analysis of an algorithm for maintaining a topological order of a DAG (directed acyclic graph) as arcs are added. There are two sets of vertices, A and B, each of size n.  Initially there are no arcs. An arc addition consists of selecting two vertices, v in A and w in B, swapping them (v moves to B and w moves to A) and adding the arc 
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 subject to the restriction that the swap of v and w does not create an arc from B to A.  Estimate as tightly as you can (preferably to within a constant factor) the maximum number of arc additions that can be done, as a function of n.
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