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“Homeostasis” of living systems and 1/f fluctuations

Noboru HASHIMOTO

Department of Integrated Human Sciences, School of Dentistry,
Health Sciences University of Hokkaido

Abstract

Based on mathematical models fluctuation phenomena which appear in stationary states of
living systems are considered. It is shown that feedback processes which realize “homeos-
tasis” in living systems, in general, lead to a number of types of fluctuations. After a brief
discussion of the chaotic oscillations and noise driven fluctuations, the paper focuses on 1/f
-type fluctuations. The mechanism for 1// fluctuations emerging in living systems is inves-
tigated through analyses of a recently proposed stochastic feedback model. These analyses
suggest that 1// fluctuations in living systems can be regarded as critical phenomena similar
to those observed at second order phase transitions in systems composed of matter. The

significance of 1/f fluctuations on living things is also discussed.
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