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Semilinear systems

Singular systems where £2 is a bounded open subset of RY, N > 2, Aand M are bounded measurable elliptic

matrices, and p and 6 are such that
0<0<1, p>0 6O+p<?2~.
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1. Introduction and statement of results

In this paper we study existence of solutions for the system

Zp
. 1 T —
u>0 ing, ueH,(£2):—-div(AXx)Vu) = 9u1—9’ (1.1)

z>0 inf,zeH)(R2): —diviM(x)Vz) = pz"~"u’.

Here £2 is a bounded, open subset of RY, N > 2, p and 6 are positive real numbers such that

0<f0<1<p, (1.2)
and

p+6 <2%, (1.3)
and A and M are symmetric and measurable matrices such that

alEl* <AWEE < BIEIP,  alé]® < M(xEE < BIEP, (1.4)

with 0 < @ < B, for almost every x € £2, and for every £ € RV,
The main difficulty in the study of system (1.1) lies in the first equation, where we have u in the denominator of the
right-hand side uf—i@ and, at the same time, the boundary condition u = 0.

Our approach is a variational one, so that we define, for v and w in H(} (£2), the functional

J, w) = %/QA(x)VuvUJr%/QM(x)VwVw—/guiwi, (15)
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