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The simplest type of cellular automaton is a binary, nearest-neighbor, one-

dimensional automaton. Such automata were called "elementary cellular

automata" by S. Wolfram, who has extensively studied their amazing

properties (Wolfram 1983, Wolfram 2002, p. 57). There are 256 such

automata, each of which can be indexed by a unique binary number

whose decimal representation is known as the "rule" for the particular

automaton. An illustration of rule 30 is shown above together with the

evolution it produces after 15 steps starting from a single black cell.

A slightly more complicated class of cellular automata are the nearest-

neighbor, -color, one-dimensional totalistic cellular automata. In such

automata, it is the average of adjacent cells that determine the evolution,

and the simplest nontrivial examples have  colors. For these

automata, the set of rules describing the behavior can be encoded as a 

-digit -ary number known as a "code." The rules and 300 steps

of the ternary ( ) code 912 automaton are illustrated above.

In two dimensions, the best-known cellular automaton is Conway's game

of life, discovered by J. H. Conway in 1970 and popularized in Martin

Gardner's Scientific American columns. Life is a binary ( ) totalistic

cellular automaton with a Moore neighborhood of range . Although

the computation of successive life generations was originally done by

hand, the computer revolution soon arrived and allowed more extensive

patterns to be studied and propagated. An animation of the life

construction known as a puffer train is illustrated above.

WireWorld is another common two-dimensional cellular automaton.

The theory of cellular automata is immensely rich, with simple rules and

structures being capable of producing a great variety of unexpected

behaviors. For example, there exist universal cellular automata that are

capable of simulating the behavior of any other cellular automaton or

Turing machine. It has even been proved by Gacs (2001) that there exist

fault-tolerant universal cellular automata, whose ability to simulate other

cellular automata is not hindered by random perturbations provided that
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