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Abstract: The graph isomorphism (GI) problem plays a central role in the theory of computational complexity and has importance in physics and
chemistry as well. While no general efficient algorithm for solving GI is known, it is unlikely to be NP-complete; in this regard it is similar to the
factoring problem, for which Shor has developed an efficient quantum algorithm.

In this talk I will discuss our investigations of quantum particles walking on graphs and their implications for possible algorithms for GI. We find
that single-particle quantum random walks fail to distinguish some nonequivalent graphs that can be distinguished by random walks with two
interacting particles. The implications of these observations for classical and quantum algorithms for GI will be discussed.
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