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Abstract. We describe two simple cellular automata (CA) models which exhibit
the essential attributes of soliton systems. The first one is an invertible, 2-state, 1-
dimensional CA or, in other words, a nonlinear Z2-valued dynamical system with
discrete space and time. Against a vacuum state of 0, the system exhibits light cone
particles in both spatial directions, which interact in a soliton-like fashion. A complete
solution of this system is obtained. We also consider another CA, which is described
by the Hirota equation over a finite field, and present a Lax representation for it.

1. Introduction

Cellular automata (CA) have become increasingly popular models for physical systems
[9]. CA are regular grids of finite state automata each of whose states at successive
time steps is determined uniformly by the states of some finite neighborhood. In the
simplest case the grid is a one-dimensional array. This dimension can be referred to
as the x-dimension and CA can be described as a dynamical system in discret space
and time whose field variables take only finitely many values. CA were found with
coherent particle-like structures. Some of these particles scatter as solitons [7, 1J.

We suggest new time-reversable CA, which we call soliton systems, because they
possess the usual features of the integrable systems. Let us consider a diagonally
oriented lattice and some horizontal stairway 5 on it (shaded in Fig. 1).

We consider a field v taking values in some finite set ,ί̂  at each face of S and
which obey an evolution equation of the form

(We direct time down)
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