International
Scientific Conference

/

Algebraic and Geemetric
Methods of Analysis




Chairman: Prishlyak A.

(Kyiv, Ukraine)
Balan V.
(Bucharest, Romania)
Banakh T.

(Lviv, Ukraine)
Bolotov D.
(Kharkiv, Ukraine)
Borysenko O.
(Kharkiv, Ukraine)
Cherevko Ye.
(Odesa, Ukraine)
Fedchenko Yu.
(Odesa, Ukraine)
Karlova O.
(Chernivtsi, Ukraine)

LIsT OF TOPICS

Algebraic methods in geometry
Differential geometry in the large
Geometry and topology of differentiable manifolds
General and algebraic topology

Dynamical systems and their applications
Geometric problems in mathematical analysis
Geometric and topological methods in natural sciences

ORGANIZERS

Ministry of Education and Science of Ukraine
Odesa National Academy of Food Technologies
Institute of Mathematics of the National Academy of Sciences of Ukraine
Odessa 1. I. Mechnikov National University
Taras Shevchenko National University of Kyiv
International Geometry Center

Kyiv Mathematical Society

PROGRAM COMMITTEE

Kiosak V.
(Odessa, Ukraine)
Kirillov V.
(Odesa, Ukraine)
Konovenko N.
(Odesa, Ukramne)
Lyubashenko V.
(Kyiv, Ukraine)
Maksymenko S.
(Kyiv, Ukraine)
Matsumoto K.
(Yamagata, Japan)
Mormul P.

( Warsaw, Poland)
Mykhailyuik V.
(Chernivtsi, Ukraine)
Plachta L.
(Krakov, Poland)

Pokas S.
(Odesa, Ukraine)
Polulyakh E.
(Kyiv, Ukraine)
Sabitov 1.
(Moscow, Russia)
Savchenko A.
(Kherson, Ukraine)
Sergeeva A.
(Odesa, Ukraine)
Shelekhov A.
(Tver, Russia)
Volkov V.
(Odesa, Ukraine)
Zarichnyi M.
(Lviv, Ukraine)



ADMINISTRATIVE COMMITTEE

e Egorov B., chairman, rector of the ONAFT;

e Povarova N., deputy chairman, Pro-rector for scientific work of the ONAFT;

e Mardar M., Pro-rector for scientific-pedagogical work and international communications of the
ONAFT;

e Fedosov S., Director of the International Cooperation Center of the ONAFT;

e Kotlik S., Director of the P.M. Platonov Educational-scientific institute of computer systems
and technologies “Industry 4.0”;

e Svytyy I., Dean of the Faculty of Computer Systems and Automation.

ORGANIZING COMMITEE

Kirillov V. Maksymenko S. Osadchuk E.
Konovenko N. Cherevko Ye. Prus A.
Fedchenko Yu.



58

Conjugate time in sub-Riemannian problem on Cartan group

Yuri Sachkov
(Program Systems Institute, Russian Academy of Sciences, Pereslavl-Zalessky,152020, Russia)
E-mail: yusachkov@gmail.com

The Cartan group is the free nilpotent Lie group of rank 2 and step 3. We consider the left-invariant
sub-Riemannian problem on the Cartan group defined by an inner product in the first layer of its Lie
algebra. This problem gives a nilpotent approximation of an arbitrary sub-Riemannian problem with
the growth vector (2,3,5).

In previous works we described a group of symmetries of the sub-Riemannian problem on the Cartan
group, and the corresponding Maxwell time  the first time when symmetric geodesics intersect one
another. It is known that geodesics are not globally optimal after the Maxwell time.

Now we study local optimality of geodesics on the Cartan group. We prove that the first conjugate
time along a geodesic is not less than the Maxwell time corresponding to the group of symmetries.
Geodesics for which the first conjugate time is equal to the Maxwell time are presented.

Earlier we conjectured that the Maxwell time is equal to the cut time — the time when geodesics
lose optimality. Our result is an important step in the proof of this conjecture.
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