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Abstract. In this article, we consider the eigenvalue problems of Dirichlet problem

—Au+u=A(f(u) + h(z)) in Qu>0in Q,uc Hi(Q), ON
where A > 0, N > 2, and Q is an unbounded cylinder domain in RY. Under some suitable
conditions on f and h, we show that there exists a positive constant A* such that (x) has
at least two solutions if A € (0, \*), a unique positive solution if A = A\* and no solution if
A > A*. We also obtain some bifurcation results of the solutions at A = \*.
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1 Introduction

Throughout this article, let N =m+n > 2, n > 1,2" = % for N > 3,
2* = oo for N = 2, = (y, z) be the generic point of RN with y € IR™,
z€R" N=m+n2>2,n>1and () be an unbounded cylinder domain in
RY.
Consider the following eigenvalue problems:
—Au+u=A(f(u) + h(z)) in Q, (1.1)
u € H(Q), u>0in Q, A

where A > 0, 0 € w C R™ is a smooth bounded domain, 2 = w x R" is
an unbounded domain in RY, h(z) € L?(Q) N L% (Q) for some qq > N/2 if
N >4, q0=2i N=23, h(z) > 0, h(z) # 0 and f satisfies the following
conditions:

(f1) f e CY([0,+00),IRT), f(0)=0and f(t)=0ift <0 ;
(f2) there is a positive constant C, such that

()] < C(|t| + |t"), for some 1 < p < 2* —1;

(13) lim 1 £(1) = 0



