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AHHOTaIHUA

Kypc u3 10--12 nexruii OyzeT MOCBAIIEH OCHOBHBIM BOIIPOCAM TEOPHH ONTHMAIBHOTO YIIPABICHUS:
CYIIIECTBOBAHHUIO PELICHUH U HEOOXOAMMBIM YCIOBUSAM ONTHMAIBHOCTH, C U3JI0KEHHEM HEOOXOIMMOTO
Maremarudeckoro ¢pyHnamenra. Kypc HameneH Ha JBa BaXKHEHIIINX pe3yJibTaTa TEOPHH:

Joctatounsie ycnoBusi @UINNIOBA CYIIECTBOBAHHS ONTHMAIBLHOTO YIIPABICHUS,
IIpunnun makcumyma IloHTpsiruna.

O06a pesynbraTa OYAyT MPEICTABICHBI M JOKa3aHbl B MHBAPUAHTHOW I'€OMETPHUYCCKON (popMe, A1 3a1a4 Ha
TIIAIKHX MHOTOOOPa3HsX.

[TonyTHO OyZAeT M3JI0KEH Ba)KHBIN OOlLIIEMaTeMaTHUECKHA MaTepHat:

W3mepumblie MHOXeCTBa U QyHKIHH, 1uddepeHnransable ypaBHeHus Kapateonopu,
JuddepennnanbHple ypaBHEHHUS Ha IIIaAKMX MHOT000pa3usix,

OneMeHTsI XpoHoJjorudeckoro ucuuciaenus P.B.I'amkpenunze—A.A.Arpayesa,
Juddepenunanbubie GOpMBI,

DJIeMEeHTBI CUMILIEKTUYECKOW T€OMETPHH.

Kypc paccunTan Ha cTyJeHTOB-MaTeMaTHKOB M (PM3UKOB (HaYMHAs ¢ 3-TO Kypca) M acriupaHToB. [IpenBapurensHble
3HAHUS TEOPUH YIPABICHUS HE MPEINOIaraoTCs.

Kypc sBnsercst npogomkeHneM U yriydleHneM oHlaiH-Kypca, npountanHoro FO.JI.CaukoseiM B HOLl MU AH B
2022 r., 0THAKO €r0 MOYKHO CIIYIIaTh U HE3aBUCUMO. B KOHIIe Kypca MIaHUPYyeTCs SK3aMeH TSl KETAIOIIHX.

I[Iporpamma kypca

1. TlocraHOBKa 3a/lau¥l ONITUMAIBHOIO YIIPABICHUS
2. U3mepumbie MHOXecTBa U QyHKIMH, TuddepeHnnanbHbie ypaBHenus Kapareonopu
3. HocraTtounsble ycnoBusi OUIMIINOBA CYLIECTBOBAHHS ONTHMAIILHOTO YIIPABICHUS
4. JuddepeHuanbHple ypaBHSHUS HA TIaJKAX MHOTO00Pa3HIax
5. DnemeHTH XpoHONOTHYecKOTo Hcuncienus P.B.amkpemnaze—A.A.Arpadesa
6. Juddepennmanpapic GOpMBI
7. DneMeHTH CUMIUICKTHIECKOW TeOMEeTpHH
8. Jloxka3zarensCTBO MpHHIMNA MakcuMyMa [IoHTpsirnHa Ha MHOTOOOpa3usxX: reoMeTpudeckas Gpopma, 3a1auu
ONTHMAJILHOTO YIPABJICHUS C Pa3IMYHBIMU IPAHUYHBIMH yCIOBHSIMH.
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Online course "Elements of Optimal Control Theory"
Duration: Fall semester 2023

Teacher: Sachkov Yuri Leonidovich (yusachkov@gmail.com)
Format: online

Abstract

A course of 10-12 lectures will be devoted to the main issues of the theory of optimal control: the existence
of solutions and the necessary optimality conditions, with a presentation of the required mathematical
foundation. The course focuses on two major results of the theory:

» Sufficient Filippov conditions for the existence of an optimal control,

* Pontryagin's maximum principle.

Both results will be presented and proved in an invariant geometric form for problems on smooth
manifolds.

Along the way, important general mathematical material will be presented:
* Measurable sets and functions, Carathéodory differential equations,

« Differential equations on smooth manifolds,

* Elements of chronological calculation R.V.Gamkrelidze—A.A.Agracheva,
« Differential forms,

* Elements of symplectic geometry.

The course is designed for students of mathematics and physics (starting from the 3rd year) and graduate
students. No prior knowledge of control theory is assumed.

The course is a continuation and deepening of the online course given by Yu.L. Sachkov in 2022, but it can
also be listened to independently. At the end of the course, an exam is planned for those who wish.

Course program

. Statement of the optimal control problem

. Measurable sets and functions, Carathéodory differential equations

. Sufficient Filippov conditions for the existence of an optimal control

. Differential equations on smooth manifolds

. Elements of chronological calculus R.V.Gamkrelidze—A.A.Agrachev

. Differential forms

. Elements of symplectic geometry

. Proof of the Pontryagin maximum principle on manifolds: geometric form, optimal control problems
with different boundary conditions.
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