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Von Neumann-type Cellular Automata

and Self-referential Sentences

Shuwen Wu  Ming Hsiung

Abstract

The elementary cellular automata are associated with self-referential sentences (Ming
Hsiung, 2020), so that a close relationship between them has been established with re-
spect to their evolution processes. Along this line, we mainly consider a class of two-
dimensional von Neumann-type cellular automata called the totalistic rules, and corre-
spond each element of this class to a set of self-referential sentences. And by referring
to the properties of self-referential sentences, we determine the fixed points (if any) of
the cellular automata that we study, and find some of them have a counterpart to the
self-referential paradoxes. At the same time, by analying the (in) stability characteristics
of its evolution process, we give a classification of the two-diminsional totalistic von
Neumann-type cellular automata.
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