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For typical boundary value problems where the nonlocal term is a definite
integral of a solution, we combine and apply classical elliptic functions theory and modern
nonlinear PDE theories to clarify the structure of all stationary solutions. We have developed
unique methods for it and analyzing the stability.

Especially, according to our research plan, we clarified a limiting equation of the KST
cross-diffusion equation, a mathematical model of the expression of cell polarity, and the global
structure of the steady-state solution of the Allen-Cahn equation including nonlocal terms, and
analyzed their stability.

Furthermore, we have obtained the characterization of the global bifurcation diagram of all
stationary solutions of the one-dimensional mathematical model that describes the solidification
phenomenon of alloys, which had remained unsolved for about 20 years since the model was proposed,
and we have now advanced to stability analysis.
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