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ABSTRACT

A partially singularly perturbed linear system of second order differential equations
is considered in the form,

−E~u′′(x) + A(x)~u(x) = ~f (x), x ∈ (0, 1) with ~u(0) and ~u(1) given.

Here ~u is a column n−vector, E and A(x) are n×n matrices, E = diag(~ε), ~ε =
(ε1, · · · , εn). The parameters εi, i = 1, · · · ,m, m < n, are assumed to be distinct
and, for convenience, the ordering 0 < ε1 < ε2 < · · · < εm = εm+1 = · · · = 1 is
assumed. The first m components of the solution exhibit overlapping layers and the
remaining n − m components have less-severe overlapping layers. A layers resolving
piecewise uniform Shishkin mesh is constructed on which a classical finite difference
scheme is applied. Second order convergence of the method is proved. Numerical
illustrations are presented in support of the theory. Related works are found in [1],
[2].
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