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Spatial decay of perturbations in
optimal control of general evolution
equations

We analyze the robustness of optimally controlled evolution equations with
respect to spatially localized perturbations. We prove that under the assump-
tion of a particular kind of stabilizability and detectability wich is uniform
in the domain size these local perturbations have an exponentially localized
effect on the optimal solution. We then discuss the domain-uniform stabi-
lizability and detectability condition using the example of a one-dimensional
transport equation. Due to the finite propagation velocity of the transport
equation, the control input cannot instantly influence the systems solution
on the whole domain. This property will be used to derive a necessary and
sufficient condition on the control domain such that the stabilizability and de-
tectability assumption is fulfilled. This is both done for the case of distributed
and boundary/point control. In future works these results could for example
be used, to efficiently solve optimal control problems on networks of hyperbolic
equations. Possible applications are hydraulic networks (transport equations)
and adaptive buildings (Timoshenko beams).



