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Abstract. Boundary value problems of the type 

y~(O) = h1(Y1(0)); Y2(2) = h2(Y~(2)) 
01Pl(1)gl(1,yl(1))y~(l) = 02Y2(1)- Yl(1) 

Pl (1)91 (1, Yl(1))y~ (1) = ,6p2(1)g2(1, Y2(1))y~(l) 

are used to model steady-state diffusion of a specimen in a two patch nonhomogeneous 
environment. It is assumed that the interaction between the two patches is by passive 
diffusion. Existence and uniqueness results are obtained by matching solutions for each 
patch so that the interface conditions are satisfied. Corresponding results are discussed 
when either both or one of the boundary conditions are replaced by Yl (0) = ha(y~ (0)) or 
y~(2) = h4(Y2(2)) respectively. 

1. Introduction. We consider boundary value problems of the type 

y~(O) = ht(Yt(O)) 

Y2(2) = h2(y~(2)) 

n1Pt(1)gt(1,yt(1))y~(1) = n2y2(1)- Yt(1) 

Pl (1)91 (1, Yt (1) )y~ (1) = .8P2(1)g2(1, Y2(1))y~(1) 

(1.2) 

(1.3) 

(1.4) 

(1.5) 

where primes denote differentiation with respect to x. It is assumed throughout that 
fi(x, y), 9i(x, y), Pi(x) and hi(Y) are continuous fori- 1 ~ x ~ i, -oo < y < oo, 
with fx(Pi(x)gi(x,y)) and fy(pi(x)gi(x,y)) existing on [i- 1,i) x JR. Further, it 
is assumed that n1 ~ O,a2,{3 > 0, Pt(x) > 0 on (0,1), P2(x) > 0 on [1,2) and 
9i(x, y) > 0 on [i- 1, i) x JR. The singular case P1 (0) = 0 is allowed. 
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