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Analysis of The State Transition Behavior of
Additive Cellular Automata and Its Application

Un Sook Choi

flepartment of Applied Mathematics, CGraduate School,

Pukyong National University

Abstract

Cellular Automata(CA) is a discrete dynamical system, which consists of a uniform array of
memories called cells. The states of cells in the array are updated according to a rule : the
state of a celt at a given time depends only on its own state and the state of its neighbors at
the previous step. Since a CA has a simple, reguiar, modular and cascadable structure, it is
useful for hardware implementation for VLS. Linear hybrid CA have been proposed as an
alternative to linear feedback shift registers(LFSRs), in applications such as test pattern
generation, pseudorandom number generation, cryptography and signature analysis. As every
linear CA can be represented by a transition matrix, it can be analyzed with its characteristic
polynomial. But a complemented CA is nonlinear. So it is more difficult to analyze properties of
complemented CA than a linear CA. In this thesis, we investigate some properties of additive
CA. Especially we analyze characteristic of linear TPNCA and investigate a detailed analysis of
the state transition behavior of complemented CA (° derived from a knear TPNCA . We
present an algorithm for the construction of trees in ¢ and (. Also we give a perfect
hashing algorithm based on TPSACA using the tree construction algorithm.
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