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Abstract. In this paper, we consider the nonhomogeneous semilinear elliptic equation

−∆u + u = λK(x)up + h(x) in Ω, u > 0 in Ω , u ∈ H1
0 (Ω), (∗)λ

where λ ≥ 0, N ≥ 3, 1 < p < N +2/N−2, and Ω is an unbounded cylinder domain. Under
some suitable conditions on K and h, we show that there exists a positive constant λ∗ such
that (∗)λ has exactly two solutions if λ ∈ (0, λ∗) and no solution if λ > λ∗. Furthermore,

(∗)λ has at least one solution for λ = λ∗ provided that h(x) ∈ L
2N

N+2 (Ω) ∩ L∞(Ω).
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1 Introduction

In this paper, we consider the semilinear elliptic equation
{ −∆u + u = λK(x)up + h(x) in Ω,

u > 0 in Ω , u ∈ H1
0 (Ω), (1.1)λ

where λ ≥ 0, N = m+n ≥ 3, m ≥ 2, n ≥ 1, 1 < p < N+2/N−2, 0 ∈ ω ⊆ Rm

a bounded C1,1 domain, Ω = ω × Rn, h(x) ∈ H−1(Ω), 0 6≡ h(x) ≥ 0 in Ω,
K(x) is a positive, bounded and continuous function on Ω. Moreover, K(x)
satisfies assumption (H) below.

(H) K(x) ≥ K∞ > 0 in Ω, and

lim
|z|→∞

K(x) = K∞ uniformly for y ∈ ω.

If Ω is bounded (n = 0 in our case), the equation (1.1)λ has been studied
by many authors : see for instance Bahri-Lions [3] and the references therein.
We only consider that Ω is unbounded (n ≥ 1 in our case). If Ω = RN

(m = 0 in our case), Zhu [17], Zhu-Zhou [19] and Cao-Zhou [7], established
the existence of multiple positive solutions of equations with structure unlike
that here.


