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Talk Abstract

We study the following Dirichlet type problem for a nonlinear nonlocal elliptic
equation:
(=A)u = u?! —u""! inQ
(Py) u>0 in Q

u=0 in RV \ ,
where Q C RY is a bounded smooth domain, p > 2, s € (0,1) s.t. ps > N,

q € (L,p%), r € (p,pr), A > 0 and the leading operator is the degenerate
fractional p-Laplacian

AV ulal — 2 ju(@) = u(y) P (u(z) — u(y))
(-a)ju(e) =2lim | o — gV dy.

The reaction is of logistic type with powers g € (1,p%), r € (p, p%), depending
on a parameter A > 0. Previous results on logistic equations with nonlocal
operators are in [1, 4, 5]. We distinguish three cases:

(a) in the subdiffusive case ¢ < p, for all A > 0 problem (P)) has a unique
solution uy with uy — 0 as A — 0T;

(b) in the equidiffusive case ¢ = p, problem (Py) has no solution for A < Ay,
and a unique solution uy for all A > A\{, withuy — 0as A — /\ir (M >0
is the principal eigenvalue of (—A)7 in Q);

(¢) in the superdiffusive case q € (p,r), there exists A, > 0 s.t. (Py) has no
solution for A < A4, (Py,) has a solution w,, and for all A > A, (P))
has two solutions uy > vy, with uy — u, as A — A,



In all cases, the map A — wu is increasing. In cases (a), (b) we use the
direct variational method (minimization) and a Brezis-Oswald approach for
uniqueness, while in case (¢) we find a second solution via truncations and
the mountain pass theorem. Monotonicity results stem from a new strong
minimum/comparison principle (see [2] for details). All results make use of
the weighted Holder regularity proved in [3].
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