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Optimal threshold values and local minimizers

Gabriele Bonanno

In this talk, we investigate the role of threshold parameters in the existence of local
minimizers for functionals of the form Φ− λΨ. We present new characterizations showing that
the qualitative properties of local minimizers vary with the parameter λ. These results provide
a unified framework that applies to a variety of problems, including second-order Dirichlet
boundary value problems. More precisely, consider the Dirichlet problem{

−∆u = λf(u) in Ω,

u = 0 on ∂Ω.

Under suitable assumptions on f , one can define a threshold value λ∗ in terms of the associated
energy functional. Then, if

λ ∈ (0, λ∗),

the above problem admits solutions corresponding to local minimizers, while for

λ > λ∗,

no solution exists. In particular, we show that there exists λ̂ ≤ λ∗ such that, for every λ ∈ (0, λ̂),
the corresponding solutions are local minimum points which are global on balls centered at the
origin, whereas, if λ̂ < λ∗, for every λ ∈ (λ̂, λ∗), they are local minimizers which are not global
on any ball centered at the origin.
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