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The topic is the following problem. LetE be a real Hilbert space. LetL:E→ E be a continuous
selfadjoint operator, for which 0 is an isolated eigenvalue of finite multiplicity. LetA:E→ E be a
compact operator such thatA(0) = 0, A =∇ψ, whereψ ∈ C1(E,R) andψ(0) = 0. Findu ∈ E
such thatLu=A(u) andu 6= 0. In other words: Find the nontrivial critical points of the functional
f ∈ C1(E,R) defined byf(u) = 1

2(Lu, u)E −ψ(u).
A useful review of printed or preprinted papers is made. Special attention is given to two cases

satisfying neither the Palais-Smale nor the Cherami condition: the case of “strong resonance”;
the case of “bounded potential”, for which an unpublished approach is described. It is detailed
when the problem is the following nonlinear wave problem:utt− uxx = f(x, t, u) andu(x, t) =
u(x, t+ T ) for all t ∈ R andx ∈ [0, π], u(0, t) = u(π, t) = 0 for all t ∈ R, T/π is rational,f
is T -periodic int, f ∈ C1([0, π]×R×R,R). Under some other very specific assumptions the
existence of solutions is established.
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