Existence of positive solutions of a class of semilinear elliptic systems
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Abstract
We studied some semilinear elliptic systems with power growth:

—Auy = p1(2)uSult, —Augy = pa(2)uS?ul? on Q; up = uy = 0 on 9Q, (0.1)
with p;, a;, B; > 0, where Q is an exterior domain in R™ (i.e., 0¢ Q) and Q D G, = {x €
R" : |z| > a} for some a > 0. Let ¢;(r) = sup|,—, pi(z) for i = 1,2, then we showed (a) If
ay, B2 > 1, and for i = 1,2, a; + 5; > 1 and f;: rq;(r)dr < oo, then (1) has infinitely many
nonnegative solutions that are positive on G,. (b) If a3 > 1, a3 + 81 > 1 and for i = 1,2,
f:j r7iq;(r)dr < oo, where 01 = 1 — (n—2)31, 0o =n —1— (n — 2)F,, then for any A > a,
(1) has a nonnegative solution v = (u1,us) so that uy is positive on G, and us is positive on
G \Ga.
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