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ABSTRACT

We consider the optimization of a cost functional defined for a fluid flowing through a
channel. Parameters control the shape of an obstruction in the flow, and the strength of
the inflow. The problem is discretized using finite elements. Optimization algorithms are
considered which use either finite differences or sensitivities to estimate the gradient of the
cost functional. Problems of scaling, local minimization, and cost functional regularization
are considered. Methods of improving the efficiency of the algorithm are proposed.
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writing educational software for Professor Charles Cullen, from whom he learned a lot about

proper computer educational techniques.

He then took a job at the newly opened Pittsburgh Supercomputing Center, as a “mathe-
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