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Abstract

We study the existence of weak solutions to (E) (—A)%u + g(u) = v in a bounded regular domain £2 in
RY (N > 2) which vanish in RV \ §2, where (—A)¥ denotes the fractional Laplacian with & € (0, 1), v is
a Radon measure and g is a nondecreasing function satisfying some extra hypotheses. When g satisfies a
subcritical integrability condition, we prove the existence and uniqueness of weak solution for problem (E)
for any measure. In the case where v is a Dirac measure, we characterize the asymptotic behavior of the
solution. When g(r) = |r|k_1r with k supercritical, we show that a condition of absolute continuity of the
measure with respect to some Bessel capacity is a necessary and sufficient condition in order (E) to be
solved.
© 2014 Elsevier Inc. All rights reserved.
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1. Introduction

Let 2 C RY be a bounded C? domain (i.e. a nonempty bounded and connected open set
with a C2 boundary), g : R — R be a continuous function and 9t(£2, ,0/3 ) be the space of Radon
measures in §2 satisfying fﬂ pﬂd|v| < +oo with p(x) = dist(x, £2°), especially, ($2, ,00) =
9P (§2) be the set of bounded Radon measures. We are concerned with the existence of weak
solutions to the semilinear fractional elliptic problem

(=A)*u+gu)=v in 2,
=0 in°, (1.1)

where a € (0, 1), v € M(£2, p#) with B € [0, a]. The fractional Laplacian (—A)® is defined by
(—A)%u(x) = lim (—A)2u(x),
e—0t
where for € > 0,

(A u(x) = — u(z) —u(x)

m)(eﬂx —Z|)dZ (1.2)
RN

and

[0, ifrefo,el,
XA”_{L ifr>e.

When « = 1, the semilinear elliptic problem

—Au+gu)=v in$2,
u=0 onds2, 1.3)
has been extensively studied by numerous authors in the last 30 years. A fundamental contribu-

tion is due to Brezis [7], Bénilan and Brezis [2], where v € E)th(.Q) and the function g : R — R
is nondecreasing, positive on (0, 4-00) and satisfies the subcritical assumption:
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