NONLINEAR ANALYSIS FOR CONTINUUM MECHANICS (MS - ID 33)

Critical semilinear fractional elliptic problems
involving an inverse fractional operator

Eduardo Colorado
Universidad Carlos 111 de Madrid

eduardo.colorado@uc3m.es

In this talk we will study the existence of positive solutions for a problem
related to a higher order fractional differential equation involving a nonlinear
term depending on a fractional differential operator,

(=A)u = Au+ (=AP|ufp~lu  inQ,

(=AY u=0 on 09, for j € Z, 0 < j < [a],
where 2 is a bounded domain in R, 0 < A< 1,8 <a </ +1and X > 0.
In particular, we will show study the following fractional elliptic problem,

(=AY Py = AN=A)Pu+ [uf~lu in Q,
u=20 on 01,

proving existence or nonexistence of positive solutions depending on the pa-
rameter A > 0, up to the critical value of the exponent p, ie., for 1 < p <
2N

2, —1 where p:= a—f and 2}, = N is the critical exponent of the Sobolev
embedding.

The results are mainly collected in the following paper,

Alvarez—CaudeVilla, P.; Colorado, E.; Ortega, Alejandro. Positive solu-
tions for semilinear fractional elliptic problems involving an inverse fractional
operator. Nonlinear Anal. Real World Appl. 2020.



