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Abstract

A system of singularly perturbed ordinary differential equations of first order with given
initial conditions is considered. The leading term of each equation is multiplied by a
small positive parameter, which can be arbitrarily small. These parameters are, in gen-
eral, unequal. The components of the solution exhibit overlapping layers corresponding
to the various distinct time scales occurring in the solution of the problem. It is well-
known that standard numerical methods do not perform in a robust way, when they are
used to solve a singularly perturbed problem of this kind. In this talk a new numerical
method is constructed. First a Shishkin piecewise–uniform mesh is introduced, which
is used, in conjunction with a classical finite difference discretisation, to form the new
numerical method for solving this problem. It is then proved that the numerical ap-
proximations obtained from this method are essentially first order convergent uniformly
with respect to all of the parameters. Extensive numerical computations are presented
to illustrate the utility of this new method in practice.
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