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1. Introduction

In this paper we study the regularity of vectorial local minimizers of functionals with irregular integrands
in the z-variable and only asymptotically convex with respect to the gradient variable. In order to state our

* .

Corresponding author.

E-mail addresses: giovanni.cupini@unibo.it (G. Cupini), giannett@unina.it (F. Giannetti), raffaella.giova@uniparthenope.it
(R. Giova), antpassa@unina.it (A. Passarelli di Napoli).

http://dx.doi.org/10.1016/j.na.2016.02.017
0362-546X/© 2016 Elsevier Ltd. All rights reserved.

Please cite this article in press as: G. Cupini, et al., Higher integrability for minimizers of asymptotically convex integrals with
discontinuous coefficients, Nonlinear Analysis (2016), http://dx.doi.org/10.1016/j.na.2016.02.017



http://dx.doi.org/10.1016/j.na.2016.02.017
http://www.sciencedirect.com
http://www.elsevier.com/locate/na
mailto:giovanni.cupini@unibo.it
mailto:giannett@unina.it
mailto:raffaella.giova@uniparthenope.it
mailto:antpassa@unina.it
http://dx.doi.org/10.1016/j.na.2016.02.017

2 G. Cupini et al. / Nonlinear Analysis 1 (1111) II1-E1R

result precisely, we introduce right now our hypotheses. We will consider

Flu; 2) = / f(z, Du) dz, (1.1)
Q
where 2 C R®, n > 2, is a bounded open set, u : 2 — RN, N > 1, is a Sobolev map and
f: 02 xR™W — [0, +00) is a Carathéodory function convex with respect to the second variable.

As it is well known since the famous example by De Giorgi [13] (see also [39,40,45]), in order to avoid the
irregularity phenomena peculiar of the vectorial minimizers, the dependence of the energy density on the
modulus of the gradient variable is necessary. We shall assume it only at infinity, i.e., for large values of the
gradient variable £. Precisely:

(A1) there exist R > 0 and a function f : 2 x [R, 400) — [0, 400) such that
(@, €)= f(x, &), (1.2)
for a.e. z € 2 and every £ € R"™ \ Bz(0).

The integrand f will satisfy the so-called p-growth condition, that is
(A2) there exist an exponent p > 1 and constants c1, ca, L > 0 such that

i€l =2 < f(2,€) < L1+ [¢])7,

for a.e. € 2 and £ € R™V,

The usual p-uniform converity will be assumed only at infinity. More precisely, we shall suppose that
& — f(z,8) € C](R™W \ B;(0)) and

(A3) there exists v > 0 such that
(Dee f(x, A N) > v (1+[€[)P %A%,
for a.e. z € {2, for every £ € R™™ \ By(0) and for every A € R"V,
Note that, since f is C2 with respect to the gradient variable outside the ball B (0), the assumption in (A3)
is equivalent to the C?- asymptotic convexity introduced in [5].
Also the bound on the second order derivatives in the gradient variable will be required only at infinity.
Indeed, we shall assume that
(A4) there exists Ly > 0 such that
|Dee f (w,6)] < La(1+1€)P2,
for a.e. z € 2 and every £ € R"™ \ Bz(0).
We now introduce the main property of our energy density. As already mentioned, we will not ask a

regular dependence of f on the z-variable. Indeed, the function @ — D¢ f(x, &) will be required to be weakly
differentiable for every ¢ € R™Y \ Bz (0) and it will be assumed that
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