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Firing Squad Synchronization Algorithms for Communication-Restricted Cellular Automata
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Abstract In the long history of the study of cellular automata, the amounts of bit-information exchanged at one
step between neighboring cells have been assumed to be O(1)-bit. In the present paper, we introduce a new class of
cellular automata, CAk-bit, whose inter-cell communication is restricted to k-bit and propose several time-optimum
or nearly optimum synchronization algorithms on CAk-bit in the case where k=1 and k=2. We show that there
exists a six-state CA2-bit that can synchronize any one-dimensional n cells in 2n-2 optimum steps.
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