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WEFERE S OMEBE (Z30) @ In this research we constructed optimal spreading sequences based
on ultra discrete dynamical systems. For their applications, we considered asynchronous
spread spectrummultiple access communication systems with spreading sequences of Markov
chains. The main results in the three-year study are summarized as follows. 1i)By
refinement of the large deviations analysis, we obtained exact asymptotic analyses of
bit error probabilities in such systems. Comparing theoretical expressions of bit error
probabilities with experimental results, we confirmed that for too small numbers of users
compared to the lengths of spreading sequences, the central limit asymptotic analyses
became invalid, but for large deviations asymptotic analyses turned out to be relevant.
ii) We considered discretized piecewise—monotone—increasing Markov transformations and
gave an algorithm, called the bounded monotone truth—table algorithm, for generating all
full-length sequences which were based on the discretized transformations. The algorithm
was applicable to generation of all de Bruijn sequences. iii) We gave a novel lower bound
of the minimum values of the normalized auto—correlation functions for de Bruijn
sequences.
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