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Abstract: We consider the problem of sorting a set of items having an unknown total order
by doing binary comparisons of the items, given the outcomes of some pre-existing
comparisons.  We present a simple algorithm with a running time of O(m + n + log T) ,  where n,
m, and T are the number of items, the number of pre-existing comparisons, and the number
of total orders consistent with the outcomes of the pre-existing comparisons, respectively.  
The algorithm does O(log T) comparisons.  

Both our time and comparison bounds are best possible up to constant factors,  thus resolving
a problem which has been open since 1978 (Fredman, Theoretical Computer Science).   The
best previous algorithm with a bound of O(log T) on the number of comparisons has a non-
linear time bound and is much more complicated.  Our algorithm combines two classic
algorithms: topological sort and heapsort,  with the right kind of heap.

This is joint work with Bernhard Haeupler,  Richard Hladík,  John Iacono, Václav Rozhoň, and
Jakub Tětek.
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