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Abstract

Let Ω be a bounded domain inRN andD,N ⊂ R
N \Ω open sets such thatD∩N = /0,

D̄∪ N̄ = R
N \Ω . We analyze the behavior of the eigenvalues of the followingnon local

mixed problem






(−∆)su = λ1(D) u in Ω,

u = 0 in D,

Nsu = 0 in N,

where

Nsu(x) = aN,s

∫

Ω

u(x)− u(y)
|x− y|N+2s dy, x ∈R

N \Ω

is a natural Neumann boundary condition.
Our first goal is to construct different sequences of problems by modifying the configura-

tion of the setsD andN, and to provide sufficient and necessary conditions on the size and the
location of these sets in order to obtain sequences of eigenvalues that in the limit recover the
eigenvalues of the Dirichlet or Neumann problem. We will seethat the non locality plays a
crucial role here, since the setsD andN can have infinite measure, a phenomenon that does not
appear in the local case. The second aim of the talk is to studythemixed Dirichlet-Neumann
boundary problem

Pλ ≡











(−∆)su = λ
u

|x|2s + up in ,

u > 0 in ,

Bsu := uχD +NsuχN = 0 in R
N \Ω,

whereN > 2s, ł > 0 and 0< p ≤ 2∗−1, 2∗ = 2N
N−2s . We emphasize that the nonlinear term

can be critical.
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