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Finite difference schemes for the p-Laplacian
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Abstract: The aim of this talk is to introduce the topic of finite difference
schemes to PDEs related to the p-Laplacian operator

∆pu := ∇(|∇u|p−2∇u),

for p > 1. In this collaboration with E. Lindgren ([1]), we first introduce
monotone asymptotic expansions of the p-Laplacian. Based on this approx-
imations, we propose a finite difference discretization of the operator ([2])
and apply it to study numerically the associated parabolic problem ([3])

∂tu−∆pu = f.

We show that the explicit scheme is stable, monotone and convergent in the
context of viscosity solutions. An important advantage of our approach, is
that the CFL-condition makes use of the regularity provided by the scheme
to reduce the computational cost. In particular, for Lipschitz data, the CFL-
condition is of the same order as for the heat equation and independent of p.
Finally, we will discuss extensions obtained in [4] in the context of nonlocal
problems.
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