Advances in Differential Equations Volume 1, Number 5, September 1996, pp. 773 —-791

POSITIVE SOLUTIONS OF A SEMILINEAR ELLIPTIC EQUATION
ON RY WITH INDEFINITE NONLINEARITY

S. CINGOLANT* AND J.L. GAMEZ{
Scuola Normale Superiore, Pisa, 56100 Italy

(Submitted by: A. Ambrosetti)

1. Introduction. In recent years several authors have investigated the “indefinite”
semilinear problem

—Au(z) = Au(x) + g(x) f(u(z)), for xeQ,

u=0, for xz €099, (1.1)

where 2 is an open bounded regular domain, A is a real parameter, g is a changing-sign
function and f is superlinear nonlinearity (see [1, 6, 8, 9]).

The main purpose of this paper is to extend these existence and multiplicity results
to RY.

Precisely, in this paper we look for positive solutions of the problem

—Au(z) = M(z)u(z) + g(@)|u(z) P 2u(z), for z € RY,

u € 7)1’2(]RN)7 (12)

2N
N—2"

To deal with (1.2), we shall assume throughout the paper that functions g, h : RY —
R satisfy the assumptions:

(H1) h is a continuous function, h™ # 0, h € L=°(RN) 0 Lx (RV);

(G1) g is a continuous function, g € L= (RY) N LY(RY), where ¢ = m.

The role of (H1-G1) is to overcome the lack of compactness and to obtain some a priori
bounds for A. This is done in Section 2. In addition, if (H1) holds, it is well known that
there exists the positive principal eigenvalue, A1(h), of the corresponding eigenvalue
problem

where A is a real parameter, N > 2, 2 <p < 2" =

—Au(x) = Mi(z)u(z), for xRN,

1.3
u € DV2(RY). (13)
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