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Search for 1/f-type computationally universal two-dimensional cellular automata
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Accordind to several results, there seemes to be a relationship between computational universality and 1/f noise
in cellular automata. In this study we search two-dimensional three-state nine-neighbor CA rule space for a rule
exhibiting a 1/f spectrum by means of genetic algorithms to find computationally universal rules. Power spectrum
is calculated from the evolution of the state of cell from a random initial configuration. The fitness function is
constructed in consideration of the spectral similarity to 1/f spectrum. Although the search is in progress, we have
found a rule set with which there is a propagating pattern called glider in Game of Life. Taking into consideration
the fact that Game of Life is computationally universal, the proposed method seems to be effective to find universal

cellular automata.
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