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Qualitative behaviors of solutions in reaction-diffusion systems
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The thesis is divided into four chapters. The first chapter includes introduction and problem formulation of the

following three chapters.

Chapter 2 surveys the discrete Allen-Cahn problems on a line. It includes the analysis of bifurcation diagram of
positive stationary solutions and large time behavior of any positive solution. We were able to find all critical values
of bifurcation diagram of stationary problem and classify the behavior of positive solutions. The result is new because

there wasno  corresponding result for discrete Allen—Cahn equations.

Chapter 3 is related to the so-called a center problem of reaction diffusion problem. We consider the solutions of
reaction diffusion system that become spatially homogeneous as time diverges to plus infinity and converge to one
solution of the corresponding ordinary differential system. This type of phenomenon could be seen in Lotka-Volterra
reaction diffusion system, Gierer-Meinhardt reaction diffusion system and singular prey-predator system and so on.
The aim of our paper is to find a general theory that covers a large class of reaction terms which produce eventually
spatially homogeneous oscillation as explained above. We succeeded to formulate in a very general setting, including
the above examples, and theorem does not have any restriction for space dimension, with requirement that diffusion

coefficients of both components must be equal.

In chapter 4, we survey blow-up problem of a Cauchy problem of quasilinear equation which solution behaves like
a positive solution of the corresponding ordinary differential equation at space infinity. We obtain the precise description
of the large time behavior of the solution and reveal the relationship between the behavior of the solution and the
nonlinear diffusion. The result claims that if the diffusion is relatively slow at space infinity, the solution blows up only
at space infinity, otherwise the solution can enjoy total blow-up phenomenon, which was not found before by other

researchers.
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