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Spatial Contrastive Structural Solutions in a Class of Two-Dimensional
Singularly Perturbed Reaction-Diffusion Equations

WU Xiao, QIE Jiayin, XIE Feng
(School of Mathematics and Statistics s Donghua University s Shanghai 201620, China)

Abstract: We considered a class of two-dimensional singularly perturbed reaction-diffusion problems
with discontinuous reaction terms. Firstly, using spatial contrastive structural theory, boundary layer
function methods, smooth seaming method, and asymptotic differential inequality methods, we
constructed asymptotic expansion of the problem with solutions for the internal layer and boundary
layer up to the n order, where n was an arbitary constant. Secondly, we proved the existence and local
asymptotic stability of the solution with internal layer, and constructed high-precision asymptotic
expansion of the solution. Finally, we applied the obtained theoretical results to a numerical example.
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