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Approaches
e Interior-Point

e Topological Gradient

e Homogenization



Pontryadin Principle

Lagrangian:
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Control:
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Goal:

Consistency with infinite dimensional H-J eq.



Regularization

Following Sandberg
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Control

Hamiltonian
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The Pontryagin principle vields
0=¢=H;
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Symmetry implies ¢ = A and

div(ss(v)Ve(z)) =0 =€ Q, 85877,'89 = 1.



Multigrid
Solved by nonlinear multigrid and two tricks:

e adaptive damping in smoothing steps; help
for s§ ~ O,

e increasing number of smoothing steps on
coarser meshes; to improve the corrections.






Consistency with Infinite

Dimensional H-J eq.
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Using the Gateaux derivative d,u = A and

Ou + H(Opu,p) =0



Optimal Control
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= f( X, ap),

with given data f, Xq, g
and controls A = {«:[0,T] — B}.

The Lagrange Principle (h=0)

T
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Leads to the Hamiltonian system
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based on the Pontryagin principle.



Dynamic Programming (h=0)

Gives
u(x,t) = igf g(X7; X =)

as a solution of the non-linear HJB partial dif-
ferential equation

Opu(x,t) + meilg (f(z,a) - Vu(z,t)) =0, t<T,

H(Vua,t),x)
u(-,T) =g.

Approximation

Hamilton-Jacobi by FEM or FD:
(+) Global minimum is found, (-) Not d > 1.
The Lagrange Principle:

(-) Local minimum hard to find, (4) d> 1!



