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1 INTRODUCTION 

The second order elliptic partial differential equation 

O-'-x (x, ) Ox +-~y K(x,y)  = 0 ,  ~b=~b(x,y) 

(1) 

with K (x, y) being a suitably given function of the inde- 
pendent variables x and y, occurs in certain classes of 
thermostatic, elastostatic, electrostatic and seepage 
problems where the media involved exhibit hetero- 
geneous properties. Of particular interest is the bound- 
ary value problem which requires solving eqn (1) in a 
finite region R in the Oxy plane subject to the conditions 

= u(x, y) on C1 

005 = v(x, y) on C2 (2) 
On 

where C = Cl U C2 is the boundary of the region R, u 
and v are suitably prescribed functions of x and y, and 
n denotes the unit outward normal vector to C. 
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For the special case where K (x, y) is a constant func- 
tion throughout R, (1) reduces to Laplace's equation 
and the boundary element method for solving this 
boundary value problem is well established (see for 
example, Brebbia and Walkerl). 

However, due to the inherent mathematical difficulties 
in obtaining the fundamental solution, the boundary 
element method has not been widely used to solve this 
boundary value problem for the general case where 
K = K(x,y) varies continuously throughout R. The 
papers which have addressed this problem have consid- 
ered special cases of (1). Clements 2 used a series solution 
to obtain a boundary integral solution to (1) for the case 
when K depends only on one of the two independent 
variables. Cheng 3'4 considered the special case when K 
(x, y) takes a form which allows (1) to be transformed 
to Laplace's equation or the Helmholtz equation. 
Rangogni 5 used a perturbation technique to obtain a 
boundary integral solution to (1) for the case when K 
exhibits small variations from a constant value. More 
recently Shaw, 6 Shaw and Gipson 7's and G-ipson et al. 9 
have also considered the boundary element method in 


