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One-dimensional Cellular Automata for Rule-breaking Behavior:

Comparison with Two-dimensional Cellular Automata and a Focus on Clustering

DEGUCHI Takuhiko
(Department of School Education, Nara University of Education)

Abstract

This study compared outputs of one-dimensional cellular automata with those of a two-dimensional
one. Computer simulations of rule-breaking behavior were conducted using 21x21, 441x1, and 21x1
matrices. Each of the cells has either “Obeying” or “Breaking” status and they show a change in status
according to one of the following three ways (e.g. Deguchi, 2009a): A) a status change similar to that of
majority of its neighboring cells, B1) a status change to “Obeying,” and B2) a status change to “Breaking.”
At first, the cells probabilistically use A, B1, or B2 way in accordance with N-prob. Next, they use Bl
or B2 way based on NB-prob. The probability of using B1 or B2 is called N-prob, and that of using B2
is NB-prob. N-prob was increased from 0.00 to 1.00 by .01, and NB-prob was set at 1.0 or 0.6. “Range
of neighbor distance” means the maximum distance at which cells can perceive the status of their
neighboring cells. This parameter was set at 1 for the 21x21 matrix and set at 1, 2, 4, or 40 for 441x1
and 21x1 matrices. Outputs of the simulations were the rule-breaking rate and clustering index (Latané,
Nowak, & Liu, 1994); the former represents the mean rate at which cells broke a rule and the latter is
the degree to which cells with the same status gathered.

The results showed that both the rule-breaking rate and clustering index of one- and two-
dimensional matrices were approximated when the ranges of neighbor distance for the one-dimensional
matrix were set at 4. However, when the ranges of neighbor distance were the same, i.e. at 1, these
outputs did not correspond. These results implied that the outputs could be approximated when the

number of neighboring cells that are perceivable is the same.
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