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Synthesis of the Homogeneous Cellular Automata with Two Predecessors of Reachable State

ZHANG Chuan-Wu
(CEIE, Southwest University for Nationalities, Chengdu 610041)

Abstract The state transition diagram of additive cellular automata can be expressed by the matrix equation. The state
transition diagram can be presented by the analysis of state transition matrix and its characteristic polynomial. The rank
of 2t —1 cells null boundary 90 linear cellular automata is equal to 2* —2, so every reachable state has two predeces-
sors, thus the transition diagram is binary tree type. And according to the transition matrix equation, we can determine

k_ .. . .
that the 22 7! null boundary 90 additive cellular automata with 2t —1 cells corresponding to the 21 cells null bounda-
ry 90 linear cellular automata have the same structure of state transition, which means they have homogeneous charac-
teristic. Thus we can synthesize a family of cellular automata whose state transition diagram is identical and has the

form of binary tree type.
Keywords Cellular automata, States transition diagram, Binary tree, Homogeneous characteristic.
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