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A semi-matching on a bipartite graph G=(U (_/V,E) is a set of edges M C E such that
each vertex in U is incident to exactly one edge in M. Harvey, Ladner, Lovész, and Tamir (2003)
consider the matching as an assignment for tasks in U to machines in V. This motivates the
definition of the cost of a semi-matching M to be the sum of delay for each task. They show that
optimizing this sum of delay is equivalent to optimizing the load in various metrics,
including the makespan, the flow time, and the variance of the loads. They give an O(|U||E])
algorithm based on the Hungarian algorithm for bipartite matching. In this research, we give a
divide-and-conquer algorithm which runs in time O(IEllUlmlogI U}). Our algorithm
also works in a more general settings where the cost functions for each machine can be different in
time O(|E]| Ulmlog(E ). Furthermore, for the weighted case where edge weights are allowed,
we give an algorithm that runs in time O(|U]|E| log| U]}, comparable to the best known time bound
as one of Edmonds-Karp (1970) and Tomizawa (1971)'s algorithm for the bipartite matching
problem with additional logarithmic factor.



