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A Mathematical Model for the Formation of Episodic Memory

Ichiro Tsuda, Department of Mathematics, Hokkaido University, Sapporo,
060-0810, Japan.
e-mail: tsuda@math.sci.hokudai.ac.jp
URL: http://www.math.sci.hokudai.ac.jp/~tsuda/

The cortical activity looks "fragile". A single time series of the activity
1s often observed as a nonstationary dynamics such as a chaotic change
between synchronous and nonsynchronous states, or between more complex
modes. Instability may occur not only in a change of initial and/or boundary
conditions, but in a change of system's control parameters. The former
instability indicates orbital instability which is a main characteristic of
deterministic chaos, and the latter indicates structural instability which is a
characteristic of chaotic itinerancy. Chaotic itinerancy is a dynamic behavior
universally observed in various far-from-equilibrium systems. Chaotic
features embedded in chaotic itinerancy can be revealed in the form of
Cantor coding of chaotic orbits in a contracting system that is designed to
receive the activity of chaotic itinerancy as inputs. We have studied these
topics by means of various mathematical models and applied them to the
cortical complex activity to clarify its coding scheme. We propose a
hypothesis about a process of the formation of episodic memory.
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