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Equation
1. Introduction
We consider integral functionals
a0 = [ fox Duodx ()
Q

whereu : 2 — R, £2 isabounded open subset of R" and f : £2 x R" — [0, +00); about f (x, z) we assume thatx — f(x, z)
is measurable and z — f(x, z) is continuous; u is taken from Sobolev space W!1(£2). We are interested in functions u
solving the Euler equation

ZD,- (g(x, Du(x))) =0 (1.2)
i=1 9zi

in weak form, or more generally

> Di(ai(x, Du(x))) = 0, (1.3)
i=1

* Corresponding author.
E-mail addresses: alessandra.innamorati@gmail.com (A. Innamorati), leonetti@univagq.it (F. Leonetti).

http://dx.doi.org/10.1016/j.na.2014.09.027
0362-546X/© 2014 Elsevier Ltd. All rights reserved.


http://dx.doi.org/10.1016/j.na.2014.09.027
http://www.elsevier.com/locate/na
http://www.elsevier.com/locate/na
http://crossmark.crossref.org/dialog/?doi=10.1016/j.na.2014.09.027&domain=pdf
mailto:alessandra.innamorati@gmail.com
mailto:leonetti@univaq.it
http://dx.doi.org/10.1016/j.na.2014.09.027

A. Innamorati, F. Leonetti / Nonlinear Analysis 113 (2015) 430-434 431

where g; : 2 x R" — R with x — a;(x, z) measurable and z — a;(x, z) continuous. In past years great attention has been
paid to anisotropic functionals whose model is

[ QD 4 sl 4+ Dy (14)

2

where the derivative D;u = ?7” has the exponent p; that might be different from the exponent p; of the derivative Dju = ;’7”
0Xj j

when j # i. Such a model suggests to consider energies f (x, z) where

fx,2)| <c (1 + Z szl’”) (1.5)
i=1

or Eq. (1.3) with coefficients a;(x, z) satisfying

lai(x, 2)| < c(1 4|z~ (1.6)

This anisotropic framework looks useful when dealing with some reinforced materials, see [ 15]; about theoretical viewpoint
see [10], example 1.7.1, page 169. In the present paper we are interested in the integrability of solutions u to (1.3): does high
integrability of boundary datum u, improve the integrability of the solution u? A positive answer has been given in [8,4,2]
when the operator is monotone:

vy Iz — 2P <) (aix 2) — ai(x, )@ — Z) (1.7)
i=1 i=1

for some positive constant v. Please, note that monotonicity forces f to be convex, when g;(z) = % (z). Recently, [9] shows
1
that convexity of f is not necessary; only coercivity of f is required:

v Y lzIP < f(x,2), (18)
i=1

for some positive constant v,. The result contained in [9] is valid for minimizers of (1.1). When f is no longer convex,

stationary maps u need not to minimize {, so we cannot use such a result. In the present paper we deal with stationary
maps u and we show higher integrability, provided coercivity for ‘;—f is assumed:

9z
n n af
DI B RIS (19)
i=1 i=1

for some positive constant v. More generally, higher integrability holds true for weak solutions u to (1.3) under coercivity
for a:

n n
vy Izl <Y aix 2z, (1.10)
i=1 i=1

for some positive constant v. In order to state our theorem, let us assume that py, ..., pp, € (1, +00) withp < n, where p
is the harmonic mean, that is

11
= Dt (1.11)
D i=1 Di

condition p < n allows us to consider the Sobolev exponent p* = n"—_ﬁﬁ. As far as the boundary datum u, is concerned, we
assume that

u, € WH(2) with D, € L%(2), q; € (p;, +00) (1.12)
foreveryi =1, ..., n. Let us introduce the Sobolev space
Wy @) = {vews (@) Dperr@vi=1,....n}. (1.13)

In this paper we will prove the following
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