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Abstract

This thesis is devoted to design and analyze Parameter-Uniform Numerical Methods
for System of Some Singularly Perturbed Problems having Boundary and Interior
Layers. These problems appear in many physical phenomenon, such as semicon-
ductor device modeling, investigation of diffusion process complicated by chemical

reactions in electro analytic chemistry and in electrical networks.

To approximate the solution of system of m(> 2) singularly perturbed reaction-
diffusion equations with discontinuous source term a numerical method is con-
structed. The numerical method gives parameter-uniform numerical approximations
of almost second order. With the suitable combinations of mesh functions and im-
proving the bounds on the derivatives of the components of the solution we are able
to achieve almost second order convergence theoretically also. We then extend the
method to the systems of m(> 2) singularly perturbed semilinear reaction-diffusion

problems with discontinuous source term.

We next propose a numerical method for system of m(> 2) singularly perturbed
two dimensional reaction-diffusion problems with discontinuous source term in both
x and y directions with equal diffusion parameters. We prove that the method is
almost second order uniformly convergent, although along the point of discontinu-

ities and at some transition points it is almost first order uniformly convergent. We
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construct suitable mesh functions to raise the order to two.

For the solution of system of two singularly perturbed convection-diffusion equations
with discontinuous convection coefficient a numerical method is constructed. Due
to discontinuity and the sign convection of the convection coefficient the boundary
layers are appearing at both the ends. The numerical approximations obtained from

this method are proved to be almost first order uniformly convergent.

We considered the systems of m(> 2) singularly perturbed linear time dependent
reaction-diffusion problems with discontinuous source term and different diffusion
parameters. The numerical method gives parameter-uniform approximations of first

order in time and almost second order in space.

A numerical method is constructed for a system of two singularly perturbed parabolic
convection-diffusion problems with discontinuous convection coefficient. The numer-
ical method developed is proved to be almost first order uniformly convergent both

in time and space direction.

Numerical experiments are conducted on some test problems for all the developed

numerical methods to validate the theoretical results.
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