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a b s t r a c t

In this paper, we study the multiplicity of positive solutions for the following elliptic
equation:

∆u − u = 0 in RN
+
,

∂u
∂ν

= λa (x) |u|q−2 u + b (x) |u|p−2 u on ∂RN
+
,

where 1 < q < 2 < p < 2∗ (2∗ =
2(N−1)
N−2 if N ≥ 3, 2∗ = ∞ if N = 2),

RN
+

= {(x′, xN ) ∈ RN−1
× R | xN > 0} is an upper half space in RN , λ > 0 and the

functions a and b are satisfying some suitable conditions. Using the decomposition of the
Nehari manifold, we prove that the equation has at least two positive solutions provided λ
is sufficiently small.
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1. Introduction

In this paper, we study the multiplicity of positive solutions for the following elliptic equation:1u − u = 0 in RN
+
,

∂u
∂ν

= λa(x) |u|q−2 u + b(x) |u|p−2 u on ∂RN
+
,

(Eλ)

where 1 < q < 2 < p < 2∗ (2∗ =
2(N−1)
N−2 if N ≥ 3, 2∗ = ∞ if N = 2), RN

+
= {(x′, xN) ∈ RN−1

× R | xN > 0} is an upper
half space in RN and λ > 0. We assume that the functions a and b satisfy the following conditions:

(D1) a ∈ L
p

p−q

∂RN

+


\ {0} with a±(x) = ±max {±a(x), 0} ≢ 0;

(D2) b ∈ C

∂RN

+


and there is a positive number rb < q such that

b(x) ≥ 1 + c0 exp (−rb |x|) for some c0 < 1 and for all x ∈ ∂RN
+

and

b(x) → 1 as |x| → ∞.
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