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From alternating sign matrices to Painlevé VI

Hjalmar Rosengren

In 1996, Kuperberg used the six-vertex model to give a simple proof of the alternating sign matrix
theorem, first proved by Zeilberger. Replacing the six-vertex model by the more general eight-vertex-
solid-on-solid model (or Andrews–Baxter–Forrester model), Kuperberg’s approach leads to new results
on three-colourings of the square lattice. The generating function for the three colours (on a square with
appropriate boundary conditions) can be expressed in terms of specialized affine Lie algebra characters,
which turn out to be tau functions for the Painlevé VI equation. We will describe these connections and
give some concrete combinatorial consequences.
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