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Global bifurcation structure of stationary patterns arising in the SKT model
with nonlinear diffusion
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In this research, we studied a reaction-diffusion system that describes the
spatiotemporal population dynamics of two competitive species. Individually, for the Lotka-Volterra
system with a non-linear diffusion term called the cross diffusion term (the
Shigesada-Kawasaki-Teramoto model, 1979), the asymptotic behavior of the steady-state solutions was
analyzed as a coefficient of the cross diffusion term tends to infinity. We clarified the global
bifurcation structure of the solution for the approximation problem called "the second limit
system," for which there had been not many results. This result revealed that the steady-state
solution set of the Shigesada-Kawasaki-Teramoto model forms a hook-like curve called a saddle-node
bifurcation curve.



(cross-diffusion

term 1970
SKT SKT
(
-Weinberger
SKT
SKT 1980
1990 Wei-Ming Ni  Yuan Lou
U v U u v
U v
SKT u
a
a
(Lou-Ni, 1999 SKT
SKT
Lou-Ni (1999 Lou-Ni-
(2004
U a
\Y a
SKT
Lou-Ni (1999 2015
SKT Lou-Ni
SKT
u v u v
SKT
u U v



40 SKT

SKT

@ SKT

SKT

SKT U
Vv a
SKT a U
V a
CT
SKT U v
b
b
b
b
(¢
U v
SKT
U b Crandal 1-Rabinowitz,1972
U v b
Rabinowitz,1971
a
1 SKT

SKT



1999 Lou-Ni

u=0

f(a)
u=0

g(a,a) fT()

SKT

g(b,a)

f(a,a)

SKT

SKT

u=0



=g(2)

u b=g(a)

Chihiro Aida, Chao-Nien Chen, Kousuke Kuto and Hirokazu Ninomiya, Bifurcation
from infinity with applications to reaction-diffusion systems , Discrete and Continuous
Dynamical Systems-A, 2019 ,

Kazuhiro Oeda and Kousuke Kuto, Positive steady states for a prey-predator model
with population flux by attractive transition, Nonlinear Analysis: Real World
Applications, Vol.44, 2018 , pp.589-615,

doi.org/10.1016/j.nonrwa.2018.06.006

Kousuke Kuto, Tatsuki Mori, Tohru Tsujikawa and Shoji Yotsutani, Global solution
branches for a nonlocal Allen-Cahn equation, Journal of Differential Equations,
Vol.264, 2018 , pp. 5928-5949,

doi.org/10.1016/j.jde.2018.01.025

Hirofumi lzuhara, Kousuke Kuto and Tohru Tsujikawa, Bifurcation structure of
stationary solutions for a chemotaxis system with bistable growth, Japan Journal of
Industrial and Applied Mathematic, Vol.35, 2018 , pp. 441-475,
doi.org/10.1007/s13160-017-0298-0

Kousuke Kuto, Hiroshi Matsuzawa and Rui Peng, Concentration profile of endemic
equilibrium of a reaction-diffusion-advection SIS epidemic model, Calculus of
Variations and Partial Differential Equations, Vol.56, 2017 , Article Number 112 28
pages

doi.org/10.1007/s00526-017-1207-8

Kousuke Kuto, Tatsuki Mori, Tohru Tsujikawa and Shoji Yotsutani, Secondary
bifurcation for a nonlocal Allen-Cahn equation, Journal of Differential Equations,
Vol.263 2017 , pp.2687-2714.

doi.org/10.1016/j.jde.2017.04.010

Tatsuki Mori, Kousuke Kuto, Tohru Tsujikawa and Shoji Yotsutani, Exact multiplicity
of stationary limiting problems of a cell polarization model, Discrete and Continuous
Dynamical Systems-A, Vol.36, 2016 , pp. 5627-5655,

d0i:10.3934/dcds.2016047

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 and Continuous Dynamical
Systems-A, Special issue, 2015 , pp. 861-877,

doi: 10.3934/proc.2015.0861

Kousuke Kuto, Limiting structure of shrinking solutios to the stationary
Shigesada-Kawasaki-Teramoto model with large cross-diffusion, SIAM Journal on
Mathematical Analysis, Vol.47, 2015 , pp. 3993-4024,

doi.org/10.1137/140991455

Yaping Wu Bifurcation from infinity in a shadow system for the

Shigesada-Kawasaki-Teramoto model, 2018
, pp.61-62, 2018.9.25.
Kousuke Kuto, Bifurcation structure of a prey-predator model with population flux by
attractive transition, The 12th AIMS Conference on Dynamical Systems, Differential
Equations and Applications , , 2018.7.5.
Kousuke Kuto Global structure of steady states for a nonlocal Allen-Cahn equation,
RIMS
2017.11.7.
Kousuke Kuto, Coexistence states of a prey-predator model with population flux by
attractive transition, RIMS
, 2017.10.20.
Allen-Cahn



, pp.11-12, 2016.9.15.
Kousuke Kuto, Secondary bifurcation for a nonlocal Allen-Cahn equation, The 11th
AIMS Conference on Dynamical Systems, Differential Equations and Applications
Orlando, Florida , 2016.7.2.

http://www.f.waseda. jp/kuto/

YOTSUTANI, shoji



