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Fig. 3.1: L-shaped domain with the source function q.
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Fig. 3.2: Boundary values, u, and solution in the interior for the initial and optimized
boundary values are depicted in (a) and (b) respectively.

Discretizing using an implicit Lax-Friedrichs scheme [12], the PDE reads

A(u)y = q,

where q contains the initial condition and we have

A(u) =

⎛

⎜⎜⎜⎜⎝

I +∆tB(u1)
−M I +∆tB(u2)

−M

−M I +∆tB(uN )

⎞

⎟⎟⎟⎟⎠
,

with M a four-point averaging matrix and B containing the discretization of the
derivative terms. Adding regularization to promote smoothness of u and y in time [12],
we obtain the constrained problem

min
u,y

1
2∥Py − yT ∥

2
2 +

α
2

2 yTLdiag(u)u subject to A(u)y = q. (3.1)


