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Searching a maximum cycle length
in pseudo-random numbers
generated by cellular automata

Cong-Kha Pham*

There are many studies on generating pseudo—rz.mdom numbers by cellular automata [2]-[5].
The first work is presented by Wolfram [1] in 1986, which exams the application of cellular automata
into pseudo-random numbers generation. In which, rule CA30 is studied and cellular space is one-
dimensional with k£ = 2 and r = 1, where & denotes the number of states per cell and r denotes the
radius of a cell. This work demonstrated an ability to produce highly pseudo-random numbers by
uniform cellular automata. In [2] and [3], a pseudo-random numbers generator using a non-uniform
cellular automata was studied which consists two rules of CA90 and CA150. Evolutionary approaches
for generating pseudo-random numbers are studied in (4] and [5]. In [5], a pseudo-random numbers
generator has a non-uniform cellular automata with a combination of rules (CA90 and CA150) using a
cellular programming is presented. All of the generated pseudo-random numbers resulted in [2]-[4]
were at least at good as that of the results presented in [1].

A finite cellular automaton with size N = 16 has a total of 2!6 possible states and each state
has a possible maximum cycle length 11,6 = 2!6 when this finite cellular automaton evolves to the
successive time step over than ¢ = 218, However, there has been no any discussion about an
improvement on a maximum pseudo-random number of a maximum cycle length II~ which can be
generated better than the result presented in [1]. That is, the maximum cycle length Tl~ found for a
uniform cellular automata with rule CA30 in circular register of size N = 16 is 6016. If we can find a
more longer maximum cycle length, this means we can generate a more greater pattern of the
pseudo-random numbers.

In this work, a procedure for searching the maximum cycle length over than 6016 in the case
of N = 16 is described. Rule CA30 is substituted with rule CA45 before the generated numbers
become periodic in the future along with the successive time step £. As a result, the presented
searching procedure is able to generate the pseudo-random numbers using uniform cellular automata
which has rule CA30 with a stable maximum cycle length is 8595. The presented procedure also is
effected for the ather sizes N of cellular automaton in circular register.
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