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The Oliker-Prussner method for the Monge-Ampere equation in 2D:

detD*>u = f in Q C R?,
u=g on 0.

The computation domain is = (—1,1)2. The numerical experiments are
suggested to be taken with three different examples:

1. Smooth solution:
u(z) = exp(|z[*/2), f(x)= 1+ |@|*)exp(|z|?).

2. Piecewise smooth solution:

() = 2[x|? lz| < 1/2,
= 2|z - 1/2)2 + 2022 |=| > 1/2,

[ 16 lz| < 1/2,
fla) = { 64 — 16|z| ! x| > 1/2.

3. Singular solution u € Wp2 with p < 2:
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The boundary data g(x) can be obtained from the solution. Please report
and discuss:

e The convergence history of the discrete Perron iteration;
e Errors in L and convergence order w.r.t. the mesh sizes;

e Errors and convergence order in the discrete W}? norms. Here, the
discrete Wg norm is defined by
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where e; = (1,0), e2 = (0,1), e3 = (1,1) and e4 = (1,—1) and A,
represents the central difference in the direction e:

v(x; + he) — 2v(z;) + v(x; — he)
|e2[h?

Aev(x;) ==

w; represents the union of the elements that contain x;.



