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Birkhoff-Kellogg type results with applications

GENNARO INFANTE

Abstract

We present some classical and recent results of Birkhoff-Kellogg type. We illustrate their applicability
in the context of ordinary, functional and partial differential equations subject to local, nonlocal and
functional boundary conditions.

References

[1] J. Appell, E. De Pascale, A. Vignoli, Nonlinear spectral theory, Walter de Gruyter & Co., Berlin, (2004).

[2] G. D. Birkhoff and O. D. Kellogg, Invariant points in function space, Trans. Amer. Math. Soc., 23
(1922), 96-115.

[3] A. Calamai and G. Infante, An affine Birkhoff-Kellogg type result in cones with applications to
functional differential equations, Math. Methods Appl. Sci., 46 (2023), 11897-11905.

[4] A. Calamai and G. Infante, On the solvability of parameter-dependent elliptic functional BVPs on
annular-like domains, Discrete Contin. Dyn. Syst. Ser. B, 30 (2025), 4287-4295.

[5] A.Calamai, G. Infante and J. Rodriguez-Lépez, A Birkhoff-Kellogg type theorem for discontinous
operators with applications, Mediterr. ]. Math., 21 (2024), Paper No. 149, 19 pp.

[6] A.Calamai, G. Infante and J. Rodriguez-Lopez, Birkhoff-Kellogg type results in product spaces and
their application to differential systems, . Fixed Point Theory Appl., 28 (2026), 37.

[7] G. Infante, Eigenvalues of elliptic functional differential systems via a Birkhoff-Kellogg type theo-
rem, Mathematics, 9 (2021), n. 4.

[8] G. Infante, On the solvability of a parameter-dependent cantilever-type BVP, Appl. Math. Lett., 132
(2022), 108090.

[9] G.Infante and P. Lucisano, Eigenvalues of a third order BVP subject to functional BCs, Topol. Methods
Nonlinear Anal., 67 (2026), 135-141.

[10] G. Infante and G. A. Veltri, An eigenvalue result for Hammerstein integral equations with sign
changing nonlinearities and functional terms, Discrete Dynamics: Theory and Applications, to appear,
arXiv:2505.15382.

[11] M. A. Krasnosel’skil and L. A. LadyZenskii, The structure of the spectrum of positive nonhomoge-
neous operators, Trudy Moskov. Mat. Obsc, 3 (1954), 321-346.

Gennaro Infante
Dipartimento di Matematica e Informatica, Universita della Calabria, 87036 Rende (Cosenza), Italy
e-mail: gennaro.infante@unical.it



