(®)
2013 2017

Development and Application of Topological Computation Theory for Dynamical
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Combining ideas and methods from Topology and Coputation, a new method,
called the topological computation theory for global structures of dynamical systems, has been
developed in order to give better understandings of dynamics appearing in various fields of Science
and Technology. As its applications, studied are network dynamics such as the gene regulatory
network in the Life Science, as well as the development of a new dynamical time-series analysis
method which extracts information on underlying dynamics from noisy time-series data such as
meteorological observation data.



K. Mischaikow

Rutgers

QY

, (B)
, ©
3
3
»
Conley
Lohner
Taylor
®
Q)
Fiedler-
Morse
(ii)switching system
O)
Fiedler-
Feedback Vertex Set
Morse
Mirsky
Morse

(i) 2 switching system Morse



Morse

©

Morse

4
Freddy Dumortier, Santiago lbanez,

Hiroshi Kokubu, and Carles Simo,

About the unfolding of the Hopf-zero

singularity

Discrete and Continuous Dynamical Systems

A, Vol.33, No.10 (2013), 4435-4471.

doi: 10.3934/dcds.2013.33.4435

Shaun Harker, Hiroshi Kokubu,
Konstantin Mischaikow, Pawet Pilarczyk,
Inducing a map on homology from a
correspondence,

Proceedings of American Mathematical
Society, 144 (2016), pp. 1787-1801.
http://dx.doi.org/10.1090/proc/12812
Article electronically published on August
12, 2015

Tomoyuki Miyaji, Pawel Pilarczyk,
Marcio Gameiro, Hiroshi Kokubu, and
Konstantin Mischaikow,

A study of rigorous ODE integrators for
multi-scale set-oriented computations,

Applied Numerical Mathematics, 107 (2016),
pp. 34-47

DOI: 10.1016/j .apnum.2016.04.005

Final version published online:
25-MAY-2016

Tomas Gedeon, Shaun Harker, Hiroshi
Kokubu, Konstantin Mischaikow, Hiroe Oka,
Global dynamics for steep nonlinearities
in two dimensions,

Physica D, 339 (2017), 18-38.
http://dx.doi.org/10.1016/j .physd.2016.0
8.006

Hiroshi Kokubu
Detecting Morse Decompositions of the
Global Attractor of Regulatory Networks by
Time Series Data
IMA Workshop “ Topological Structures in
Computational Biology”
December 9-13, 2013, IMA, U Minnesota

Hiroshi Kokubu
Analysis of Global Dynamics from
Time-series Data: Case Studies
IMA Workshop “ Algebraic Topology in
Dynamics, Differential Equations, and
Experimental Data”
February 10-14, 2014, IMA, U Minnesota

Hiroshi Kokubu
Morse decompositions of dynamical systems
from time-series data
2015 NCTS Workshop on Dynamical Systems,
National Center for Theoretical Sciences,
National Taiwan University,
Taipei, Taiwan, May 21-23, 2015

Hiroshi Kokubu
Dynamical time series analysis based on
topological computation theory for global
dynamics
2015 International Conference on Nonlinear
Economic Dynamics,
Tama Campus, Chuo University, June 25-27,
2015

Hiroshi Kokubu



Morse decomposition of regulatory networks
via its determining nodes

Mini-symposium "Dynamics of Chemical,
Metabolic, and Gene Regulatory Networks",
Equadiff 2015

Lyon, France, July 6-10, 2015

Hiroshi Kokubu
Dynamical time-series analysis for Morse
decomposition
- an application to meteorological data
with noise -
Workshop on Stochastic Dynamics
Chinese Academy of Science, Beijing, China,
August 6-9, 2015

Hiroshi Kokubu
Dynamical time-series analysis for Morse
decomposition
- an application to noisy meteorological
data -
Special Session on Topological Data
Analysis,
AMS Fall Eastern Sectional Meeting,
Rutgers University, New Brunswick, USA
November 14-15, 2015

Hiroshi Kokubu
Morse Decompositions of global dynamics
from image data
Patterns of Dynamics, Conference in Honor
of Bernold Fiedler
Free University of Berlin, Berlin, Germany
July 25-29, 2016

Hiroshi Kokubu
Topological Computation Theory for Global
Dynamics of Multi-Parameter Systems
International Conference on Difference
Equations and Applications 2016
I-site Namba, Osaka Prefectural University,
Osaka, Japan
July 25-29, 2016

Hiroshi Kokubu
Morse Decompositions of Regulatory
Networks via determining nodes
International Conference "Patterns and
Waves 2016
Hokkaido Universiy, Sapporo
August 1-5, 2016

Hiroshi Kokubu
Computer-assisted methods for detecting
global structure of dynamics
SCAN 2016
Uppsala University, Uppsala, Sweden
September 26-29, 2016

Hiroshi Kokubu
Morse decomposition of dynamical systems
from time-series data
International Conference "Mathematical
Analysis on Nonlinear PDEs"
Tohoku University, Sendai
January 6-9, 2017

Hiroshi Kokubu
Global dynamics of systems with steep
nonlinearities
Special Session "Morse, Conley, and Forman
Approaches to Smooth and Discrete
Dynamics"
Mathematical Congress of the Americas,
Montreal, Canada
July 24-28, 2017

Hiroshi Kokubu
Stability and bifurcations of some simple
models of the human bipedal locomotion
The Third International Conference on the
Dynamics of Differential Equations
Hiroshima University, Japan
March 14-18, 2018



@

@

®

*

KOKUBU, Hiroshi

HIRAOKA, Yasuaki

ARAI, Zin

TAKAHASHI, Hiroki

SAKAJO, Takashi

MOCHIZUKI, Atsushi

INATSU, Masaru



