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1. Introduction

Let £2 be a bounded domain and I" be an interface. The interface I" partitions the domain £2 into two non overlapping
sub domains 2~ and 227 so that 2 = 2~ U 27 U I". We consider the following second order elliptic partial differential
equation of the form:

Vo (nx)Vux)) — v(xu(x) = f(x), x€ L\T, (1.1)

subject to boundary conditions defined on the smooth boundary 8. The functions w, v,u and f are assumed to be
sufficiently smooth in the two sub domains and may be discontinuous across the interface. The solution and flux jump
conditions across the interface are given by

[ulr =7 and [uunlr =v. (1.2)

where 7 and y are known and u, = Vu.n is the normal derivative of u and n is the unit normal vector with the direction
pointing towards 2" side. These type of equations arise in various mathematical models [1,2] and hence, a wide range of
numerical methods have been developed to solve them. Over the past decades, there have been many advances made in
the formulation, analysis and application of finite difference and finite element methods for partial differential equations.
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