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SMOOTHED ANALYSIS FOR GRAPH ISOMORPHISM

The graph isomorphism problem sits in a peculiar position in complexity theory. It is not known to be
solvable in polynomial time, nor is it proven to be NP complete. In 2015, Babai gave an algorithm that
solves it in e (log n) O(1) time. On the other end, the average case of the graph isomorphism problem is
well understood. Babai, Erd“os and Selkow showed that, for a typical outcome of a random graph G ~
G(n, 1/2), a simple algorithm assigns labels to the vertices of G, in polynomial time, in a way that easily
permits isomorphism-testing against any other graph. In this talk we focus on the regime between the
worst and average cases by studying the graph isomorphism problem in the “smoothed” setting. More
precisely, for a fixed graph G and p = p(n) € [0, 1] let GAG(n, p) be the graph obtained from G by adding
each non-edge and removing each edge of G with probability p, independently. We show that for 100/n
< p £0/5, asimple algorithm A, similar to the ones that are used in practice, labels the vertices of GAG(n,
p), in polynomial time, in a way that easily permits isomorphism-testing against any other graph, with high
probability. This significantly improve on previous work in this direction due to Gaudio, R"acz and Sridhar.
Based on joint work with Matthew Kwan and Benjamin Moore.



