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C o m p l e x  S y s t e m s  M a t h e m a t i c a l  M o d e l i n g

Complex Systems Mathematica l  Model ing Ce-602,604,605,606

C o m p l e x  S y s t e m s  M a t h e m a t i c a l  M o d e l i n g

We study a var iety of complex systems and

problems―biologica l systems, socia l systems, economic

systems, diseases, energy problems, natural disasters ,

and so on―through mathematica l model ing and data

analyses . We also try to establ ish fundamental theor ies

and methods for analyz ing those specif ic systems. We aim

at further development of researches based on the joint

works with the Col laborat ive Research Center for

Innovat ive Mathematica l Model l ing .

D y n a m i c s  o f  N e u r a l  N e t w o r k s  a n d  I t s  A p p l i c a t i o n s

We are studying chaos and many other complex

phenomena in the world that have some regular i ty behind

the complexity, by us ing nonl inear dynamical systems

theory. We focus on the “nonl inear ity ” of the target

systems, develop mathematica l models that can

reproduce the complex phenomena, and analyze the

models to reveal the essentia l factors . Topics include:

synchronizat ion of coupled osc i l lators , forecast of

renewable energy generat ion, analys is of economic and

seismic data, etc .

N o n l i n e a r  S y s t e m s  A n a l y s i s  a n d  I t s  A p p l i c a t i o n s

" Q u a n t u m  N e u r a l  N e t w o r k "  a n d  C o m b i n a t o r i a l  O p t i m i z a t i o n

We are mathematica l ly studying a new paradigm of

computat ion—quantum neural network—based on neural

informat ion process ing and opt ica l quantum computing .

I t a ims for solv ing problems that are diff icult for

conventional computers such as combinator ia l

opt imizat ion problems in a rapid and accurate manner,

which may contr ibute to resolve many socia l issues .

We are try ing to clar i fy the mechanism of real neural

networks and to reveal the high-order funct ions of the

brain through developing mathematica l models of

neurons/neural networks and ident i fy ing underly ing non-

tr iv ia l mathematica l structure . As an appl icat ion, we are

also developing analog s i l icon neural networks and AI in

col laborat ion with Kohno lab.
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chaotic neuro computer
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