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Abstract.

The fractional Laplacians (−∆)s of order 0 < s < 1 constitute the simplest models
of nonlocal elliptic operators (see [1] and the references therein). In this talk, we focus
on a class of fractional elliptic systems with gradient source terms (see [2]) of the form

(S)


(−∆)su(x) = ‖∇v(x)‖q + λf(x), x ∈ Ω,

(−∆)sv(x) = ‖∇u(x)‖p + µg(x), x ∈ Ω,

u(x) = v(x) = 0, x ∈ RN \ Ω,

where Ω ⊂ RN is a bounded regular domain, N > 2s with
1

2
< s < 1, p, q > 1,

λ, µ > 0, and f and g are measurable nonnegative functions. This class of systems
arises in a variety of applications such as Fluid dynamics and Engineering (see, for
instance, [3]).

In the �rst part of this presentation, we brie�y present some existence and nonexis-
tence results under natural conditions on the data λ, µ, f and g. Moreover, we discuss
many open questions.
In the second part, we expose some numerical studies of some open questions. In fact,
our simulations con�rm the theoretical results and give rise to interesting conjectures.
Furthermore, we numerically illustrate the relation between the fractional systems and
the classical ones treated in [4].
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