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New method of time series analysis for the global dynamics based on topological
theory for the dynamical sysytems
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1. Topological and computational method for dynamical systems is a
computer-assisted method developed by the people including the author, in order to analyze the
global structures of the dynamical systems and its bifurcations. In this project we apply this
method to the switching systems which is one of the coupled neural regulatory networks of
biomolecules, and give the mathematical formulation.

2. From time series data obtained by complex network systems like gene regulatory networks, the
author formulate the theory for reconstructing the global structure of the systems like Morse
decomposition and also did some computation for Mirsky’ s model for circadian rhythms.

3. We compute the persistence diagram form the time series data of the vector field of 3-dimensional
turbulence, and obtain some characteristic structure.
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