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A regularity theory for scalar local minimizers
of splitting-type variational integrals

MICHAEL BILDHAUER, MARTIN FUCHS AND XIAO ZHONG

Abstract. Starting from Giaquinta’s counterexample [12] we introduce the class
of splitting functionals being of (p, q)-growth with exponents p ≤ q < ∞ and
show for the scalar case that locally bounded local minimizers are of class C1,µ.
Note that to our knowledge the only C1,µ-results without imposing a relation
between p and q concern the case of two independent variables as it is outlined
in Marcellini’s paper [15], Theorem A, and later on in the work of Fusco and
Sbordone [10], Theorem 4.2.
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1. Introduction

In 1987 Giaquinta [12] showed that the function
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is a local minimizer of the energy
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provided that n ≥ 6. Since u0 is unbounded, Giaquinta’s example clearly demon-
strates that for anisotropic variational integrals in general no regularity results for
local minimizers can be expected, and this even concerns the scalar situation! So
one may ask for an admissible range of anisotropy implying that local minimizers
are locally bounded (and even share a higher degree of regularity) or one may try
to compensate the anisotropic structure of the integrand by adding certain natural
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