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Traveling Front Solutions to Reaction-Diffusion Equations and Their Robustness for Perturbation
BUSRSTDER  on Reaction Terms
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This thesis is concerned with the existence of traveling front solutions to nonlinear reaction-diffusion equations
under perturbation. Traveling front solutions have been studied for reaction-diffusion equations with various kinds
of nonlinear terms. One of the interesting subjects is their existence and non-existence of them. In this thesis, we
proved that, if a traveling front solution exists for a reaction-diffusion equation with a nonlinear term, it also exists
for a reaction-diffusion equation with a perturbed nonlinear term. In other words, a traveling front is robust under
perturbation on a nonlinear term. In this thesis, the following results are included.

Result 1: A traveling front of a nonlinear reaction-diffusion equation is robust under perturbation by assuming the
derivative of the reaction term being negative at stable rest state 1.

Result 2: A traveling front of a nonlinear reaction-diffusion equation is robust under perturbation by assuming the
derivative of the reaction term being negative at stable rest state 0.

Result 3: The traveling fronts to reaction-diffusion equations for bistable or multistable nonlinear terms are robust
under C'[0, 1] perturbation.

More precisely, the robustness of traveling fronts is illustrated by the graphs based on the phase plane analysis.
The existence of a traveling profile (c, U) to the corresponding profile equation is an open problem if one assumes
the existence of a standing assumption profile (co, Ug) without assuming the stable rest state at 1 and just assumes
the C'norm of difference of reaction terms is small enough. It is our main assertion and is a new perspective on

the existence of traveling fronts to nonlinear reaction-diffusion equations under perturbation.
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