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Constructing Fundamental Theories to Clarify Theoretical Limits of Asynchronous
Communication
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Due to the appearance of various loT devices, opportunities are increasing
for multiple senders to communicate asynchronously. The purpose of this study is to clarify the
theoretical limits of transmission rate and data compression rate in asynchronous communication for
several communication systems, and the following major results are obtained. (1) For a communication

system called the Helper system, we clarify that the theoretical limit of the data compression rate
for asynchronous communication does not always coincide with that for synchronous communication.
(2) For a communication system called the WZ system, we analyze the theoretical limit of the data
compression rate for synchronous communication in detail, and clarify that the theoretical limit is
characterized by the chromatic number of a graph.
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