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ASYMPTOTIC MEAN VALUE PROPERTIES
FOR FRACTIONAL ANISOTROPIC OPERATORS

CLAUDIA BUCUR AND MARCO SQUASSINA

ABSTRACT. We obtain an asymptotic representation formula for harmonic functions with respect
to a linear anisotropic nonlocal operator. Furthermore we get a Bourgain-Brezis-Mironescu type
limit formula for a related class of anisotropic nonlocal norms.
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1. INTRODUCTION

This paper presents an asymptotic mean value property for harmonic functions for a class
of anisotropic nonlocal operators. To introduce the argument, we notice that as known from
elementary PDEs facts, a C? function u : @ € R” — R is harmonic in € (i.e. it holds that
Au =0 in Q) if and only if it satisfies the mean value property, that is

u(z) :][ u(y)dy, whenever B,(z) C Q.
B (x)

As a matter of fact, this condition can be relaxed to a pointwise formulation by saying that
u € C%(Q) satisfies Au(z) = 0 at a point z € Q if and only if

(1.1) u(x) :]é3 " u(y)dy + o(r?), as r — 0.

This asymptotic formula holds true also in the viscosity sense for any continuous function. A
similar property can be proved for quasi-linear elliptic operators such as the p-Laplace operator
—Apu in the asymptotic form, as the radius r of the ball vanishes. More precisely, Manfredi,
Parviainen and Rossi proved in [20] that, if p € (1, 00|, a continuous function u: Q@ C R” — R is
p-harmonic in €2 in viscosity sense if and only if

p—2 . 2—|—n][ 2
1.2 z) > (<) ————( max ¢ + min + dy + o(r°),
(12) P(o) 2 () gy (maxe s ming) + 0 f oy +o(r?)

for any o € C? such that u — ¢ has a strict minimum (strict maximum for <) at € Q at the zero
level. Notice that formula (1.2) reduces to (1.1) for p = 2. Formula (1.2) holds in the classical
sense for smooth functions, at those points x €  such that Vu(xz) # 0. On the other hand, the

2010 Mathematics Subject Classification. 46E35, 28D20, 82B10, 49A50.
Key words and phrases. Mean value formulas, anisotropic fractional operators.
The second author is member of Gruppo Nazionale per I’Analisi Matematica, la Probabilita e le loro Applicazioni
(GNAMPA) of the Istituto Nazionale di Alta Matematica (INAAM).
1



Download English Version:

https://daneshyari.com/en/article/8899291

Download Persian Version:

https://daneshyari.com/article/8899291

Daneshyari.com


https://daneshyari.com/en/article/8899291
https://daneshyari.com/article/8899291
https://daneshyari.com

