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ABSTRACT
It is a classic result that the maximum weight stable set problem is efficiently solvable for bipar-
tite graphs. The recent bimodular algorithm of Artmann, Weismantel and Zenklusen [1] shows
that it is also efficiently solvable for graphs without two disjoint odd cycles. The complexity of
the stable set problem for graphs without k disjoint odd cycles is a long-standing open problem
for all other values of k. We prove that under the additional assumption that the input graph is
embedded in a surface of bounded genus, there is a polynomial-time algorithm for each fixed k.
Moreover, we obtain polynomial-size extended formulations for the respective stable set poly-
topes.

To this end, we show that 2-sided odd cycles satisfy the Erdős-Pósa property in graphs em-
bedded in a fixed surface. This result may be of independent interest and extends a theorem of
Kawarabayashi and Nakamoto [2] asserting that odd cycles satisfy the Erdős-Pósa property in
graphs embedded in a fixed orientable surface

Eventually, our findings allow us to reduce the original problem to the problem of finding a
minimum-cost non-negative integer circulation of a certain homology class, which we prove to
be efficiently solvable in our case.
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