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ABSTRACT

The influence of randomness or uncertainty of the input data on the control provided by the optimal
control theory framework is investigated considering a class of nonlinear parabolic optimal control
problems. The focus is on governing equations where diffusion and reaction parameters are represented
by random fields.

For the purpose of this investigation, parabolic optimal control problems with random input data are
formulated and space-time multigrid methods combined with stochastic sparse-grid collocation tech-
niques are implemented to robustly and efficiently span the physical and the stochastic spaces where
these optimization problems are defined. Sparse-grid collocation and twogrid Fourier analysis are used
to provide estimates of convergence of the resulting algorithms. These estimates are in agreement with
results of experiments. Results of computation of stochastic optimal control solutions and investigation
of robustness in the present framework are presented.
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