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ABSTRACT

In this talk we consider Optimal Control Problems (OCPs) constrained by random Partial
Differential Equations (PDEs), where an optimal (deterministic) forcing term is sought so as
to minimize the expected value or other risk measures of a cost functional. We will first
focus on iterative methods to solve the optimality system associated to the OCP once the
underlying PDE and the probability space have been suitably discretized. Such optimality
system is typically of very high dimension, characterized by a coupled system of N state
PDEs,  N  adjoint  PDEs,  and  a  single  optimality  condition,  where  N  is  the  number  of
collocation points used to discretize the probability space. 

We present  few preconditioning and multigrid  strategies  to solve efficiently  the coupled
optimality system and test them on several cases, including an OCP with box constraints and
L1 penalization on the control, and a risk-adverse OCP involving the smoothed CVaR risk
measure. 

We then discuss how multilevel ideas and hierarchical approximations can be used in the the
context  of  PDE-constrained  OCPs  under  uncertainty  adopting  a  combination  technique
approach, which requires solving the OCP for several low-fidelity discretizations of the PDE
and quadrature formulae to compute the expected cost functional. All the computed solutions
are then linearly combined to get a final approximation. We show some theoretical error
estimates and present numerical results showing the efficacy of the approach.
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