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HARDY-SOBOLEV INEQUALITY
WITH SINGULARITY A CURVE

MOUHAMED MOUSTAPHA FALL — EL HADJI ABDOULAYE THIAM

ABsTRACT. We consider a bounded domain Q of RV, N > 3, and h a con-
tinuous function on 2. Let I be a closed curve contained in Q2. We study
existence of positive solutions u € H} () to the equation

—Au+ hu = pl?"usz_1 in Q,

where 2% := 2(N — o) /(N — 2), o € (0,2), and pr is the distance function
to I'. For N > 4, we find a sufficient condition, given by the local geom-
etry of the curve, for the existence of a ground-state solution. In the case
N = 3, we obtain existence of ground-state solution provided the trace of
the regular part of the Green of —A + h is positive at a point of the curve.

1. Introduction

For N >3,0<k < N-—1and o €[0,2), we consider the Hardy—Sobolev
inequality

2/2%
(1.1) / |Vo|? dx > C’(/ ||~ |v] % dm) for all v € DM2(RY),
RN RN

where x = (t,2) € RExRN =% C = C(N,0,k) >0 and 2% :=2(N — o) /(N — 2).
Here the Sobolev space D12(RY) is given by the completion of C>°(RY) with
respect to the norm v — (f5n [Vo? dz)'/?. Inequality (1.1) interpolates between
cylindrical Hardy inequality, which corresponds to the case 0 = 2 and k # N —2,
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