COS 528                                        Problem Set 1
Fall 2008

1. Research Challenge: Consider sorting a permutation of length n by doing swaps of pairs of out-of-order elements, subject to the constraint that once a pair is swapped, it stays in order for the remainder of the process. (No later swap involving one or both of the elements of the pair is allowed to reverse their order in the permutation.) We call such a sequence of swaps a proper swap sequence. The distance of a swap is the number of positions each element of a swapped pair is moved. (A swap of an adjacent pairs has distance 1; a swap of the first and last element in the permutation has distance 
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 The distance of a sequence of swaps is the sum of the distances of the individual swaps. We would like a tight bound on the maximum possible distance of a proper swap sequence. The best bounds known are 
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 Your challenge is to improve either or both of these bounds.

2. Research Challenge: Improve the known time bound for the incremental cycle detection problem, which is currently 
[image: image4.wmf]{

}

1.52/32

min,,log.

mmnnn

 (The three parts of the bound come from three different algorithms.)

3. Problem: Consider simplifying the dense cycle detection and topological ordering algorithm as discussed in class: to do the reordering, insert the vertices reached by the forward search in consecutive positions starting with the final position of the search, moving all unreached vertices in these positions to higher positions but leaving them in the same order. Reorder the vertices reached by the backward search similarly. This algorithm is like the sparse algorithm in that it moves the visited vertices in between two consecutive unvisited vertices, and puts all the vertices reached by the forward search after all those reached by the backward search. Give a class of examples on which this algorithm takes 
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You can assume that the first search step is a forward step. Suppose that successive searches alternate between starting with a forward step and starting with a backward step. Can you give an 
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 class of examples in this case?  (Due Thursday Oct. 9)
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