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ON GRAND AND SMALL LEBESGUE AND SOBOLEV

SPACES AND SOME APPLICATIONS TO PDE’S
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Abstract. This paper is essentially a survey on grand and small Lebesgue spaces, which are
rearrangement-invariant Banach function spaces of interest not only from the point of view of
Function Spaces theory, but also from the point of view of their applications: the corresponding
Sobolev spaces are of interest, for instance, in the theory of PDEs. We discuss results of ex-
istence, uniqueness and regularity of certain Dirichlet problems, where the knowledge of these
spaces plays a central role. The novelty of this paper relies in an unified treatment containing
a number of equivalent quasinorms, all written making explicit the dependence of |Ω| , in the
discussion of the sharpness of Hölder’s inequality, and in the connection of the results in PDEs
with some existing literature.
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[22] C. P. CALDERÓN, Lacunary differentiability of functions in Rn , J. Approx. Theory 40 (1984), no. 2,

148–154.
[23] C. CAPONE AND A. FIORENZA, On small Lebesgue spaces, J. Funct. Spaces Appl. 3 (2005), no. 1,

73–89.
[24] C. CAPONE, A. FIORENZA AND G. E. KARADZHOV, Grand Orlicz spaces and global integrability

of the Jacobian, Math. Scand. 102 (2008), no. 1, 131–148.
[25] C. CAPONE AND M. R. FORMICA, A decomposition of the dual space of some Banach function

spaces, J. Funct. Spaces Appl. (2012), Art. ID 737534, 10.
[26] C. CAPONE, M. R. FORMICA AND R. GIOVA, Grand Lebesgue spaces with respect to measurable

functions, Nonlinear Anal. 85 (2013), 125–131.
[27] M. CAROZZA, G. MOSCARIELLO AND A. PASSARELLI DI NAPOLI, Nonlinear equations with

growth coefficients in BMO, Houston J. Math. 28 (2002), no. 4, 917–929.
[28] R. E. CASTILLO AND H. RAFEIRO, Inequalities with conjugate exponents in grand Lebesgue

spaces, Hacet. J. Math. Stat. 44 (2015), no. 1, 33–39.
[29] R. E. CASTILLO AND H. RAFEIRO, An introductory course in Lebesgue spaces, CMS Books in
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