
Multiple solutions of some differential systems with strongly indefinite
variational structure

Abstract

Consider the following differential systems
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´∆u “ gpx, vq in Ω
´∆v “ fpx, uq in Ω
u “ v “ 0 on BΩ
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Btu´∆xu` V pxqu “ Hvpt, u, vq in Rˆ Ω
´Btv ´∆xv ` V pxqv “ Hupt, u, vq in Rˆ Ω
zpt, xq “ zpt` T, xq @pt, xq P Rˆ Ω
zpt, xq “ 0 @pt, xq P Rˆ Ω

where Ω is bounded domain in RN , f , g and H are nonlinear functions.
Solutions of these systems are critical points a functional of the form

Φpuq “
1

2

〈
Lu, u

〉
`Npuq

defined on a Hilbert space X, where L : X Ñ X is a bounded selfadjoint linear op-
erator, N a nonlinear operator and the quadratic part

〈
Lu, u

〉
has infinitely many

positive and infinitely many negative eigenvalues. Such a functional is said to be
strongly indefinite, and its study gives rise to an interesting problem because the
usual critical point theorems cannot be applied. By using some generalizations of
the symmetric mountain pass theorem we will prove that these systems have infin-
itely many solutions. In the cases we consider, we do not know whether the usual
compactness condition (Palais-Smale condition) holds.
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