Dynamics of Continuous, Discrete and Impulsive Systems
Series A: Mathematical Analysis 15 (2008) 503-525

Copyright ©2008 Watam Press http://www.watam.org

MULTIPLICITY RESULTS AND BIFURCATION
FOR NONLINEAR ELLIPTIC EIGENVALUE
PROBLEMS

Kuan-Ju Chen

Department of Applied Science, Naval Academy,
P.0.BOX 90175 Zuoying, Taiwan, R.O.C.

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

{ —Au(z) +u(z) = A(f(z,u) + h(z)) in RV, )
w € HY(RN), uw > 0in RYN,

where A > 0 is a parameter. Under some suitable conditions on f and h, we show that
there exists +00 > A* > 0 such that (x) has at least two positive solutions for A € (0, \*),
a unique positive solution u* for A = A\*, some bifurcation results of the solution at A = \*

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

—Au(z) 4+ u(z) = A(f(z,u) + h(z)) in R",
{ () + u(x) = A(f(z,u) + h(z)) (L1)3)

ue HY(RN), u> 0in RY,

where A > 0, N > 3, h(z) € C*(R™) N L>(R"), h(z) > 0, h(z) £ 0,
h(z) — 0 as |z| — oo, and the basic assumptions for the function f(x,t) are

(f1) f(z,-) € C2[0, 00), f(x,t) is measurable in z € R", f(z,t) =0ift <0

f(@,t)

and }iné = 0 uniformly in 2 € R";

(f2) there exists C' > 0 such that for all z € R and t € R, |f(z,t)] <
C([t] + [t|P), where 1 <p < Z£2 N > 3;

(£3) there exists 6 € (0,1) such that t2 f(x,t) > f(x,t) > 0, for all z €
RN, t>0;

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



