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Analysis of a Finite Difference Scheme for a Parabolic
Convection-Diffusion Problem with Two Small Parameters

CEN Zhongdi

Institute of Mathematics, Zhejiang Wanli University, Ningbo 315100

Abstract In this paper a parabolic convection-diffusion problem with two small parameters is
considered. By using the maximum principle with carefully chosen barrier functions, we obtain
the estimates of bounds for the exact solution and its

derivatives. A fully implicit upwind finite difference scheme on a Shishkin-type mesh is used to
solve the problem numerically. It is shown that the scheme converge almost first-order
uniformly with respect to two small parameters. Numerical results support the theoretical
results.

Key words Singularly perturbed convection-diffusion finite difference Shishkin mesh uniform
convergence.
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