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Abstract. In this paper we study the existence of solutions of the semilinear elliptic problem
—Au + M = |ulP~2u on some classes of unbounded domains.

1. Introduction. Let N > 2 and 2 < p < 2*, where 2* = 13—’1’2 for N > 3,
2* = oo for N = 2. Throughout this paper, we will study the existence of positive
solutions of the semilinear elliptic equation

—Au+ u=uP % inQ
(1.1)

u € Hy(Q),

where € is an unbounded domain in RY, and X € Rt.
Associated with equation (1.1), we consider the energy functional on H}(Q):

Fw) =3 /n (IVuf? + da?) - 1—1) /Q ful?

and the constraint energy functional f(u) = f,(|Vu|? + Au?) on the manifold {u €
HY(Q) | fqlulP =1}. Let

a(R) = inf{ / (IVul> + x?) |ue Hg(ﬂ),/ lulP = 1}. (1.2)
Q Q
Then we say that a(f2) or Q admits a minimizer if there is u € H}(Q) satisfying

/ (IVuf? + M) = (@), and / fufP = 1.
Q Q

In Section 2 we develop several tools for general domains (bounded or unbounded),
which will be used later. It is known that given a minimizing sequence {un} of some
energy functional which is lower semicontinuous and bounded below, we may apply
the Ekeland Variational Principle to get a Palais-Smale (or briefly (PS).) sequence
{vn} such that |ju, — vs|| < £ for each n (see Brezis-Nirenberg ([5])). Though the
energy functional F' is not bounded below, however in Theorem 2.1 we prove that for
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