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Perturbation Method for a Class of High-Order
Nonlinear Reaction Diffusion Equations
With Double Parameters
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Abstract: The model for a class of high-order nonlinear reaction diffusion singularly perturbed
problems with double parameters was addressed. With the singular perturbation method, the
structure of the solution to the problem was discussed in the cases of double related small pa-
rameters. Firstly, the outer solution to the boundary value problem was given. Secondly, the
variable of multiple scales was introduced to obtain the boundary layer correction term for the
solution. Then the stretched variable was applied to the boundary neighborhood to get the initial
layer correction term. Finally, the theorem of differential inequalities was constructed and the
uniformly valid asymptotic expansion of the solution to the problem was proved. The proposed

method possesses the advantages of convenient use and high accuracy.

Key words: nonlinear; double parameters; reaction diffusion
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