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Exploring the computational power of threshold circuits with the limited number of
output patterns
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We investigate the computational power of threshold circuits with the limited
number of output patterns We prove that there exists an explicit Boolean function such that any
threshold circuit consisting of threshold gates with restricted weights requires an exponential number of
output patterns. Our result thus implies that the number of output patterns can be strongly related to
the computational power of threshold circuits and its weights of threshold gates. We also consider a
discrete dynamical system defined on logic gates, and introduce a decision problem with regard to the
output patterns on the system. We then show that the problem may belong to a complexity class of which
few problems are known to be candidates of the members.
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