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Analysis of discretization schemes for
Fokker-Planck equations and related optimality

systems

For Fokker-Planck (FP) equations two different discretization schemes are investigated; con-
sidering two cases of bounded and unbounded domains. These FP equations of parabolic type
govern the time evolution of the probability density function (PDF) of stochastic processes, and
of hyperbolic type govern the time evolution of the PDF of piecewise deterministic processes.
For the bounded domain, the discretization schemes combine the Chang-Cooper method for
spatial discretization with backward first- and second- order finite differencing in time to obtain
stable and accurate solutions that satisfy conservation and positivity properties of the PDF.
For the case of unbounded domains, the Hermite spectral discretization method is applied and
analyzed as well. Next, two optimal control formulations based on the FP equations are dis-
cussed in order to control the corresponding PDFs. To approximate the solutions, the Hermite
spectral discretization method is applied. It is proved that the solution of the corresponding
discretized optimality systems are spectrally accurate and the numerical schemes preserve the
required positivity and conservativity properties of the forward solutions.
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