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Abstract:

Complex systems in science and engineering can often be modeled using
partial differential equations (PDEs) with uncertain parameters. In order to
improve the design of such systems, we formulate risk-neutral optimization
problems with parameterized PDE constraints. In this talk, we apply the
sample average approximation (SAA) method to the risk-neutral PDE-
constrained optimization problems and analyze the consistency of SAA
optimal values and SAA solutions. We review a consistency analysis
framework for risk-neutral optimization problems based on uniform law of
large numbers. In order to utilize the framework, we use problem structure
typically found in PDE-constrained optimization problems to construct
deterministic, compact sets containing the solutions to the risk-neutral
problem and those to the SAA problems. We illustrate this construction on a
risk-neutral semilinear PDE-constrained problem. Subsequently, we present a
consistency analysis framework and discuss further examples.
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approximations of PDE-constrained optimization problems under uncertainty.
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