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Analysis of Transmission Characteristics of
Feedforward and Feedback-structured Sub-Boolean Networks
- Random field method and its applications -

SHOGO MaTsuMoTo ! and Cuikoo Qosawaf2

‘We propose an analyzing and comparing method for 3-node sub-Boolean networks includ-
ing feedforward and feedback loops. By applying random and uncorrelated binary inputs to
the 3-node sub-Boolean networks we obtained networks’ transmission characteristics from the
relationship between the inputs and outputs. The transmission characteristics is expressed
with a polynomial function of a variable that represents the proportion of ones in the random
binary sequence of inputs and are sensitive to both network structures and combinations of
Boolean functions. The characteristic functions show modurating effects of random inputs
on binary output sequences such as entropy and mutual information, demonstrating that the
method may well provide useful insight into understanding of relationships between dynam-
ics of sub-Boolean networks and their structures. In particular, feedbackloops exhibit larger
entropy and smaller mutual information on average. Dynamics from large-scale Boolean
networks with feedforward and feedback structures can be qualitatively explained from the
characteristics.
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