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In the research of pattern formations from mathematical viewpoint, we
studied the structure of energy minimizers of the associated nonlinear variational problem for the
3-component FitzHugh-Nagumo reaction-diffusion system, especially the micro-structure, precise
energy estimates and their stability. We also established the precise asymptotic energy formula of
heteroclinic solutions of the FitzHugh-Nagumo system in the singular perturbation problem. Moreover,

in the study of the Schnakenberg mathematical model describing a chemical reaction phenomenon, we
constructed one-peak stationary solution and revealed the effect of the heterogeneous coefficient to
its stability by using asymptotic analysis.
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