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Abstract

A new framework that uses the probability density function (PDF) for the
optimal control of stochastic processes, as representative of the stochastic
state, is presented. This framework is based on the problem of minimizing
a cost function with the Kolmogorov-Fokker-Planck-type (KFP) equations
as constraint, governing the time evolution of the PDF. In particular if the
control objective is formulated for tracking purpose of a given PDFs trajec-
tory, then the corresponding optimal control problem results as a sequence of
open-loop optimality systems in a nonlinear model predictive control strat-
egy. The optimality system consists of forward (KFPE) and backward partial
di�erential equations, and an optimality equation, whose solution solves the
problem to �nd a controller that minimizes the cost function within a time
interval under the constraint provided by the KFP equation. The optimality
system is solved numerically by using a positive and conservative discretiza-
tion scheme for the forward equation. The e�ectiveness of this innovative
framework is shown by using models from biology, physics, and �nance.
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