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Abstract. In this paper we prove some multiplicity results for the equation

—Au + Au = uP in Q
u=0 on 09,
k
where 1 < p < %, N >3, A>0and Q@ =RN\ _Ul w; where w; are suitable bounded
i=

domains. Moreover the case p = %{'—g and © bounded is also considered.

Introduction. In this paper we obtain some multiplicity results for positive
solutions of the problem

—Au+  u=uP in Q
(0.1)

u=20 on 012,

where 1 < p < ¥2, N > 3, A > 0 and @ C R¥ is an unbounded domain.
Problems like (0.1) have been extensively studied when 2 is a bounded domain (see
for example [1], [4], [18] and others).

When 2 is an unbounded domain the existence of a solution to (0.1) is a more
complicated problem because the embedding i : H}(R2) — LP+1(Q) (which is com-
pact when  is bounded), is not compact when 2 is unbounded. This lack of
compactness implies that the functional

1 1
nw =3 [u? + ) - —= [
Q Q

(whose critical points are solutions to (0.1)) does not satisfy the Palais-Smale con-
dition, and so the standard variational techniques do not apply (see [11] for some
nonexistence results). The first existence results to (0.1) were obtained using sym-
metry assumptions on € to overcome these difficulties (see [5] for the case 2 = R,
[8] for other kinds of symmetry).
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