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Abstract (300 word limit)

We relate the ultradiscrete version of the KdV equation to the lamplighter group. It involves automata and spectra of random walk operators.

The BBS is one of the ultradiscrete integrable systems. The BBS is composed of an array of infinitely many boxes, finite number of balls in the boxes, and a carrier of balls. Each box can contain only one ball and the carrier can hold arbitrary number of balls. The evolution rule from time j to time j + 1 is defined as follows. The carrier moves from left to right and passes each box. When the carrier passes a box containing a ball, the carrier gets the ball; when the carrier passes an empty box, if the carrier holds balls, the carrier puts one ball into the box.

The BBS system with carrier capacity k = 1 can be described by an automaton on two states. We compute the spectrum of the associated random walk operator (see the picture). The enable us to relate it the lamplighter group. The methods involved in the computation are related to the L2 Betti numbers of closed manifolds introduced by Atiyah.
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