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It is planned to trace the connections of Optimal Control Theory with other branches of Analysis and
Applied Mathematics. The main aims are:

• Examples of control systems with applications in Engineering and Math Physics.

• Pontryagin Maximum Principle (PMP) and bang-bang controls.

• Hamilton-Jacobi-Bellman (HJB) equations and value functions.

• Resonances and their optimization in the Pareto sense (following [AK, KLV])

• The minimum-time control approach to resonance optimization (following [KKV]).

If there is time, the following advanced topics will be discussed: proximal solution to HJB-equations on
manifolds (following [CV]), the proof of PMP, stochastic optimal control (following [E]).

Prerequisites: Analysis I–II, basic knowledge of ODE (existence and uniqueness, systems of ODE,
see [Braun, Sections 1.9 and 4.1-5]).

Basic knowledge of the following topics is useful, but not necessary: Banach spaces of contin-
uous/Lebesgue integrable functions, weak-compactness, smooth manifolds (main definitions).

Literature available in Internet
[AK] Albeverio S., Karabash I.M., On the multilevel internal structure of the asymptotic distribution of resonances, preprint

arXiv:1807.02889, https://arxiv.org/pdf/1807.02889, (gives some idea about sets of 1-D and 3-D resonances)

[KLV] I.M. Karabash, O.M. Logachova, I.V. Verbytskyi, Nonlinear bang-bang eigenproblems and optimization
of resonances in layered cavities. Integr. Equ. Oper. Theory 88(1) (2017), 15–44; see also the preprint
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