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ABSTRACT
An efficient method based on the elementary decomposition of soliton graphs is worked
out for soliton automata by which their descriptional complexity is reduced to automata
defined by elementary graphs.
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1. Introduction

Soliton circuits were proposed in [9] as molecular scale electronic devices constructed
from molecular switches and polyacetylene chains. In order to capture the logical
and computational aspects of soliton circuits, a mathematical model called soliton
automaton was introduced in [10].
The underlying object of a soliton automaton is a so called soliton graph,which is

the topological model of the corresponding molecule-chain. In this model, a soliton
graph comes with a perfect internal matching, i.ο, a matching that covers all the
vertices with degree at least two. These vertices — called internal — model carbon
atoms,whereas vertices with degree one — called external — represent a suitable chem—
ical interface with the outside world. The states of the corresponding automaton are
perfect internal matchings of the underlying graph, and transitions are carried out by
switching on alternating walks.

Both from theoretical and practical point of View it seems to be a very important
question to determine the computational power of soliton automata. Studying the
transition monoids of these automata turned out to be a promising tool for the above
goal (see e.g. [Η] and [12]). Another approach is to characterize the basic building
elements of soliton circuits by describing the complete systems of soliton automata
([Η, 18]). Neverteheless, it has been recognized that the structural analysis of the
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