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Sign-change structure analysis for reaction-diffusion models based on rigorous
numerical computation
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The aim of this research was to conduct a sign-change structure analysis of
reaction-diffusion models using guaranteed-accuracy numerical computation, thereby contributing to
elucidating phenomena from a mathematical perspective. The Pl established a method to post-validate
the positivity of the true solution using the information on the eigenvalues of the operators
describing the model and the results of guaranteed accuracy (inclusion information of solutions).
This method was applied to the Allen-Cahn equation (a reaction-diffusion model that describes water
state changes and phase separation phenomena) and successfully provided proof of the coexistence
relationship of the liquid phase layers.
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