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Maximum Weight Matching
The problem of maximum weight matching dates back to before most of

the professors in the computer science department were born. Claude Berge,
a celebrated mathematician, proved theorems in [1] that formed the basis for
some of the best matching algorithms in existence. For more information on
some matching algorithms, see [4, 5, 6, 7]. The aforementioned literature is for
the bipartite matching problem in both weighted and unweighted graphs.

Problem Statement: Given a maximum matching in a graph, describe a
data structure to maintain this maximum matching under the following opera-
tions:

• SetLength(e, l): Change the weight of edge e to l.

• Belongs(e, l): Does the edge el belong to the maximum matching?

• TotalMatching(G): Returns the maximum matching (the sum of the
edge weights involved in the matching as well as the edges themselves).

This problem might be incredibly difficult for a general graph G. It is my
suggestion to start with a bipartite matching problem. If that is too difficult,
assume the bipartite graph possesses some simplifying stucture (e.g. planarity
and/or some sparsity restriction).

Suggestions:

• There has been some research in dynamic matching algorithms in the
area of distributed systems. This research examines maximum cardinality
matching in bipartite graphs with edges and nodes vanishing and appear-
ing with some probability.

• From what I understand of the literature, many people working with appli-
cations of this problem are currently content to formulating their match-
ing problem as a linear program and solving it with an interior point
algorithm. In fact, there is a very fast parallel algorithm presented in [2]
that solves for the maximum cardinality matching in a bipartite graph in
O(

√
|E| log3 |V |) time using |V |3 processors.

• It is possible to formulate this problem as a linear program. In so doing,
it is possible to exploit the geometry of the polytope to maintain the
maximum matching.

• For a complete overview of finding maximum matchings in bipartite graphs,
see [3]. The matching problem is also covered in [8], a combinatorial op-
timization textbook.
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