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Abstract:
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This lecture deals with the nonlocal p—Laplacian type diffusion equa-
tion,

wilt,z) = / Iz — y)lult,y) — ult, 2)PX(ult,y) — ult, 2)) dy.

If p > 1, this is the nonlocal analogous problem to the well known
local p—Laplacian evolution equation u; = div(|Vu[P~?>Vu) with ho-
mogeneous Neumann boundary conditions. We prove existence and
uniqueness of a strong solution, and if the kernel J is rescaled in an
appropriate way, we show that the solutions to the corresponding non-
local problems converge strongly in L>°(0,T; L?(2)) to the solution
of the p—laplacian with homogeneous Neumann boundary conditions.
The extreme case p = 1, that is, the nonlocal analogous to the total
variation flow, is also analyzed.

We also study the nonlocal co—Laplacian type diffusion equation,
obtained as the limit as p — oo of solutions to the nonlocal analogous
to the p—Laplacian evolution,

wilt,z) = / = ylult.y) — ult P (ult,y) —ult, ) dy.

We prove existence and uniqueness of a limit solution that verifies an
equation governed by the subdifferetial of a convex energy functional
associated to the indicator function of the set K = {u : |u(z) —u(y)| <
1, when z — y € supp(J)}. We also find some explicit examples of
solutions to the limit equation.

If the kernel J is rescaled in an appropriate way, we show that the
solutions to the corresponding nonlocal problems converge strongly in
L>(0,T; L*(2)) to the limit solution of the local evolutions of the
p—laplacian, vy = Ajv. This last limit problem has been proposed
as a model to describe the formation of a sandpile.

Finally, we give an interpretation of the limit problem in terms of
Monge-Kantorovich mass transport theory.
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