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Generalized Solution to a Class of Singularly Perturbed
Problem of Nonlinear Reaction Diffusion
Equation With Two Parameters

FENG Yi-hu', LIU Shu-de’, MO Jia-gi’
(1. Department of Electronics and Information Engineering, Bozhouw University,
Bozhou, Anhui 236800, P.R.China;
2. School of Mathematics & Computer Science, Anhui Normal University,

Wuhu , Anhut 241003, P.R.China)

Abstract: A class of generalized singularly perturbed problems of reaction diffusion equations
with two parameters were considered with the singular perturbation method. Firstly, under
suitable conditions, the outer solution to the problem was found. Next, the power series of the
two small parameters were developed, and the first and second boundary layer corrective terms
for the solution to the problem were constructed with the multiscale variable method, respec-
tively. Finally, based on the composite expansion method, the asymptotic expression of the
generalized solution to the problem was obtained, and according to the fixed point theory for
functional analysis, the precision of the asymptotic expansion was estimated. Two corrective
functions with different thicknesses were obtained for the generalized solution in the overlap-
ping area, and they take effects on the boundary conditions respectively and expand the range
of study; moreover, the work provides a costruction method for this kind of corrective terms
with different thicknesses in the overlapping area, thus has a wide study foreground.

Key words: reaction diffusion; singular perturbation; generalized solution

Foundation item: The National Natural Science Foundation of China(11202106)

5| AZ<3z/Cite this paper:

ARG, XIRAE, SE5Esit. — M SRR SO B0 R A3 B3 Im) Y ) SR [ I . RECE R )%,
2017, 38(5) : 561-569.

FENG Yi-hu, LIU Shu-de, MO Jia-qi. Generalized solution to a class of singularly perturbed problem
of nonlinear reaction diffusion equation with two parameters| J]. Applied Mathematics and Mechan-
ics, 2017, 38(5) : 561-569.



