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Computation Universal Models of 2—-Dimensional

t16-State Reversiblie Cellular Automata

Satoshi UENO and Kenichi MORITA

Faculty of Engineering, Yamagata University

Abstract A reversible (or injective) cellular automaton (RCA) is a "backward deterministic”
CA, i.e., every configuration of it has at most one predecessor. Margolus has been
shown that there is a computatibn—universal 2-dimensional 2-state RCA model. Although
his model ‘is very interesting, it differs from a standard CA model because it has somewhat
spatial and temporal non-uniformity. In this paper, we shov two kinds of simple 16-state
computation-universal models using the framework of 2-dimensional reversible partitioned
CA (PCA). Since PCA can be considered as a subclass of standard CA, we can obtain
16-state standard RCA models from them.. For each of these models, ve designed a
configuration which simulates a Fredkin gate. As Fredkin gate is known to be a universal

logic element, computation-universality of these two models is concluded.
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