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Elucidation of phenomena in the higher dimensional domain applying the reduced
system and construction of the mathematical method
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The study of Reaction-Diffusion Equation is important to elucidate the
pattern formation. This research is to determine the global structure of nonconstant stationary
solutions of Lotka-Volterra competition model, which describes the population dynamics of some
biology. Under Neumann boundary condition, we show the sufficient condition of the existence of
nonconstant solutions for coefficient parameters by Leray-Shauder degree theory. On the other hand,
we know that the solution structure is complex by numerical computations. In order to show the
global solution structure, we introduce a limiting system by using some reduction to the model
equation. It is a scalar equation with an integral constraint. Since the solution structure of this
scalar equation is well known by the bifurcation theory, we obtain the global solution structure due

to solve the integral constraint by using Levelset analysis.

differential equation bifurcation method singular perturbation



Turing

eller-Segel

1993

CG

Budrene Berger (Nature, 1991)

Ertle
AD Mikhailov
1999
1
2
Kuznetsov Antonovsky(198
1

AF

Bz Mikhailov

Mikhailov

1996

—

—

(Aida, Tsujikawa, Yagi,2006)



FitzHugh-Nagumo

CG

E ——= ——=

Lotka-Volterra

Newmann

Leray-Scauder Degree

(Shadow system)



Mori

, Jilkine, Edelstein-Keshet

0.1

Tatsuki Mori, Kousuke Kuto, Tohru

Tsujikawa and Shoji Yotsutani, Exact
multiplicity of stationary limiting

problem of a cell polarization model,

Discrete Contin. Dyn. Syst., 36
(10), 2016, pp. 5627-5655.
Tatsuki Mori, Kousuke Kuto, Masaharu

Nagayama, Tohru Tsujikawa and Shoji

Yotsutani, Global bifurcation sheet
and diagrams of wave-pinning in a
reaction-diffusion model for cell
polarization, Discrete Conti. Dyn.
Syst., Dynamical Systems,
Differential Equations and
Applications, AIMS Proceedings,
2015, pp. 861-877.

Kousuke Kuto and Tohru Tsujikawa,

Limiting structure of steady-states
to the Lotka-Volterra competition
model with large diffusion and
advection, J. Differential Equations,
258 (5), 2015, pp. 1801-1858.

Tohru Tsujikawa, Kousuke Kuto,

Yasuhito Miyamoto and Hirofumi
lzuhara, Stationary solutions for
some shadow system of the Keller-Segel
model with logistic growth Discrete
Conti. Dynam. Syst. Series S,

8(5), 2015, pp. 1023-1034.

Tohru Tsujikawa,“ Global bifurcation

and continuation for a nonlocal
Allen-Cahn equations” The
international conference on Reaction
diffusion system, theory and
applications, Meiji University, Tokyo,
2017, May 17.(Invited speaker)

“

" 13
2016
11 16
" Secondary bifurcation for
bistable equations with nonlocal

constraint” ,



2016
2006 3 9

12
2015
24

o

TSUJIKAWA, Tohru

&)

A
KUTO, Kousuke

El, Shin-ichiro

SAKURAL, Tatsunari

*

11



