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Consider the following Dirichlet problem:
Apu = f in Q C R?,
u=g on 0N,
where

e 1 <p<oo: Ay represents the game theoretical p-Laplacian

A div(|Vu|P~2Vu);

B 1
" plVup?
e p = 00, the infinity Laplacian is defined by

1 2

Let u(z) be a smooth function with non-vanishing gradient at x. Show
that

o u(y) —u(e) u(y) — u(x)
Asou(z) = Jmin S max S 0%,  (2)
Apu = ;Au + (p—2) Aol (3)

Implement the wide stencil finite difference (WS-FD) method [1] for the
(1) (p > 2). The explicit solution method and semi-implicit method should
be used to solve the nonlinear system from discretization. Errors in L™ for
different solutions, mesh sizes and stencils should be reported.

(Optional) Try the error estimate for WS-FD or Two-scale method.
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