2014 2017

(Lattice)

Construction of a unified theory for cellular automata using algebraic structure
of lattice
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Adding the mod 2 operation to Max-Min-Plus expression, we have succeeded
expressing rule 142 and 14 that have second order conserved quantities as equations. And using the
equations, we have succeeded showing the phase transition of the fundamental dia%ram mathematically.

Furthermore, we have succeeded obtaining an analytic relation for the density of the conserved
guatity and flux for the models stochastic variables are introduced. We have also obtained the
results for the stochastic model unifying five-neighborhood particle cellular automata and
asymptotic behavior analysis for three-neighborhood three-valued cellular automata. It is expected
that all these results will contribute to construction of the unified theory.
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ASEP(Asymmetric simple exclusion process)
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