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SEPARATING SOLUTIONS OF NONLINEAR PROBLEMS

USING NONLINEAR GENERALIZED RAYLEIGH QUOTIENTS
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Abstract. This paper deals with nonlinear elliptic boundary value prob-

lems with complicated geometry of nonlinearities. A new method for ob-

taining multiple solutions based on a recursive use of the nonlinear gener-
alized Rayleigh quotients to the split Nehari manifold into subsets without

degeneracies is introduced. The method is applied to prove the multiplicity

result for nonnegative solutions, as well as to find a ground state of elliptic
boundary value problems with nonlinearities of polynomial type.

1. Introduction

We consider the parametrized boundary value problem

(P)

−∆u = fλ(x, u) in Ω,

u = 0 on ∂Ω,

where Ω ⊂ RN , N ≥ 1, is a smooth bounded domain, λ ∈ Rm with m ≥ 1 is

a vector-parameter and fλ : Ω × R → R. This equation has a variational form
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