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Abstract

This seminar discusses the Dynamic Programming Principle (DPP),
a method developed by Richard Bellman in 1952. The concept is quite
straightforward: breaking down a problem into smaller nested subprob-
lems and combining the solutions to reach an overall solution.
DPP has found applications in numerous fields, from aerospace engineer-
ing to economics and finance.

We will focus our work on control theory, precisely on how we can use
DPP to solve stochastic control problems. Our basic approach will be to
consider a family of control problems by varying the initial state values
and deriving relations between the associated value functions. From this
approach, we will derive a certain nonlinear second-order PDE called the
Hamilton Jacobi Bellman equation (HJB). If such a PDE can be solved
explicitly, we will apply a verification step to check the optimality of this
solution.

The goal of this seminar will be to provide you with a powerful approach
to solving challenging optimization problems.
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