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Abstract

Singularly perturbed problems (SSP) arise in many fields of science and
engineering. Most singularly perturbed problems concentrate on problems
having only a boundary layer. The character of the SSP is that the small
parameter appears in the higher derivative term of the differential equations. The
classical differencing depends on the perturbed parameter, so we don’t use it to
solve the SSP. For these SSP with a discontinuous convection coefficients, there
is a weak interior layer. Shishkin and Riordan constructed and analysed
parameter-uniform numerical methods, based on piecewise-uniform meshes for
a class of SSP, whose solutions exhibited interior layers. But, their numerical
results aren’t proven to be first-order uniformly convergent. In this paper , we
use effective Petrov-Galerkin method to solve the singularly perturbed problems
with discontinuous convection coefficients. Our result is proven to be uniformly
convergent.

This paper is organized as follows: In Chapter 1, we give the introduction
and the notations. In Chapter 2, we introduce the properties of the singularly
perturbed parabolic partial differential equations, propose a class of
time-dependent  Petrov-Galerkin schemes , discuss the properties of the class
of the Petrov-Galerkin schemes, and prove that the schemes are uniformly
convergent. In Chapter 3, we describe the properties of the singularly perturbed
ordinary differential equations, give an effective Petrov-Galerkin scheme,
discuss the properties of the Petrov-Galerkin scheme, and prove that the scheme
is uniformly convergent. In Chapter 4, we present the numerical results of two
cases. It can be seen that the numerical results are uniformly convergent r which

are in good agreement with the theoretical results. Finally, we give conclusions.

Keywords: singularly perturbed; Petrov-Galerkin  schemes; uniform

convergence
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