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Abstract. In this article, we consider the nonlinear elliptic eigenvalue problems
{

−∆u(x) + u(x) = λ(f(x, u) + h(x)) in IRN ,

u ∈ H1(IRN ), u > 0 in IRN ,
(⋆)

where λ > 0 is a parameter. Under some suitable conditions on f and h, we show that

there exists +∞ > λ∗ > 0 such that (⋆) has at least two positive solutions for λ ∈ (0, λ∗),

a unique positive solution u∗ for λ = λ∗, some bifurcation results of the solution at λ = λ∗

and further analyzes of the set of positive solutions are made.
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1 Introduction

We consider the existence, the multiplicity and the bifurcation of positive
solutions for the nonlinear elliptic eigenvalue problems

{

−∆u(x) + u(x) = λ(f(x, u) + h(x)) in IRN ,

u ∈ H1(IRN ), u > 0 in IRN ,
((1.1)λ)

where λ > 0, N ≥ 3, h(x) ∈ Cα(IRN ) ∩ L2(IRN), h(x) ≥ 0, h(x) 6 ≡ 0,
h(x) → 0 as |x| → ∞, and the basic assumptions for the function f(x, t) are

(f1) f(x, ·) ∈ C2[0,∞), f(x, t) is measurable in x ∈ IRN , f(x, t) ≡ 0 if t ≤ 0

and lim
t→0

f(x,t)
t = 0 uniformly in x ∈ IRN ;

(f2) there exists C > 0 such that for all x ∈ IRN and t ∈ IR, |f(x, t)| ≤
C(|t| + |t|p), where 1 < p < N+2

N−2 , N ≥ 3;

(f3) there exists θ ∈ (0, 1) such that θt ∂
∂tf(x, t) ≥ f(x, t) > 0, for all x ∈

IRN , t > 0;

(f4) f(x, t) is strictly convex and increasing for t > 0;


