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The Relationship of Between Irreducible Polynomials
and Cellular Automata

Young-mi Lee

Graduate School of Education

Pukyong National University

Abstract

This paper presents a method of obtaining a cellular automata that has a given
characteristic polynomial. There is the crucial relationship between Euclid’s
greatest common divisor algorithm and the characteristic polynomial of a cellular
automata. Using this fact, we can get the method for the synthesis of a cellular
automata from given characteristic polynomial. The solving quadratic congruence
of cellular automata is the heart of the synthesis algorithm. Cellular automata and
transition matrices with three boundary conditions are reported. Also some result
about irreducible polynomial, primitive polynomial and the relationship between
irreducible polynomial and cellular automata are given. The general theory for
traces which are very useful analytic tools and the properties of a quadratic

congruence are given,
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