International scientific conference

“Algebraic and Geometric
Methods of Analysis”

Book of abstracts

May 28 - June 3, 2019

Odesa, Ukraine

Conference webpage: imath.kiev.ua/~topology/conf/agma2019/



Chairman: Prishlyak A.
(Kyiv, Ukraine)

Balan V.

(Bucharest, Romania)
Banakh T.

(Lwiv, Ukraine)
Fedchenko Yu.
(Odesa, Ukraine)
Fomenko A.

(Moscow, Russia)
Fomenko V.
(Taganrog, Russia)
Haddad M.

(Wadi al-Nasara, Syria)
Karlova O.
(Chernivtsi, Ukraine)
Kiosak V.

(Odessa, Ukraine)
Kirillov V.

(Odesa, Ukraine)

LI1ST 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
History and methodology of teaching in mathematics

ORGANIZERS

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

PrROGRAM COMMITTEE

Konovenko N.

(Odesa, Ukraine)
Lyubashenko V.

(Kyiv, Ukraine)
Maksymenko S.

(Kyiv, Ukraine)
Matsumoto K.
(Yamagata, Japan)
Mikesh J.

(Olomouc, Czech Republic)
Mormul P.

(Warsaw, Poland)
Moskaliuk S.

(Wien, Austria)
Mykhailyuik V.
(Chernivtsi, Ukraine)
Nykyforchyn O.
(Ivano-Frankivsk, Ukraine)
Plachta L.

(Krakov, Poland)

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



ADMINISTRATIVE COMMITTEE

Egorov B., chairman, rector of the ONAFT;

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

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

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

Svytyy L., Dean of the Faculty of Computer Systems and Automation.

ORGANIZING COMMITEE

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



34

First Betti numbers of orbits of Morse functions on surfaces
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Let G be a minimal class of groups satisfying the following conditions: 1) 1 € G; 2) if A,B € G,
then A x B € G; 3) if A€ G and n > 1, then the wreath product A, Z € G.

In other words a group G belongs to the class G iff G is obtained from trivial group by a finite
number of operations x, 1,Z. It is easy to see that every group G € G can be written as a word in the
alphabet A = {1,Z,(,), X, 2,3, l,... }. We will call such word a presentation of the group G in the
alphabet A. Evidently, the presentation of a group is not uniquely determined.

Denote by Z(G) and [G, G] the center and the commutator subgroup of G respectively.

Theorem 1. Let G € G, w be an arbitrary presentation of G in the alphabet A, and (1(w) be the
number of symbols Z in the presentation w. Then there are the following isomorphisms:

Z(G) = G/[G,G] = 7AW,
In particular, the number f1(w) depends only on the group G.

The groups from the class G appear as fundamental groups of orbits of Morse functions on surfaces.
Let M be a compact surface and D be the group of C'*°-diffeomorphisms of M. There is a natural right
action of the group D on the space of smooth functions C*° (M, R) defined by the rule: (f,h) — foh,
where h € D, f € C®°(M,R). Let O(f) = {f oh | h € D} be the orbit of f under the above action.
Endow the spaces D, C*°(M, R) with Whitney C*°-topologies. Let O¢(f) denote the path component
of fin O(f).

A map f € C®°(M,R) will be called Morse if all its critical points are non-degenerate. Homotopy
types of stabilizers and orbits of Morse functions were calculated in a series of papers by Sergiy
Maksymenko [3], [2], Bohdan Feshchenko [4], and Elena Kudryavtseva [1]. As a consequence of
Theorem 1 we get the following.

Corollary 2. Let M be a connected compact oriented surface distinct from S% and T?, f be a Morse
function on M, G = mO(f) € G, w be an arbitrary presentation of G in the alphabet A, and [31(w)
be the number of symbols Z in the presentation w. Then the first integral homology group Hy(O(f),Z)
of O(f) is a free abelian group of rank fi(w):

H\(O(f),Z) = 7).
In particular, B1(w) is the first Betti number of O(f).
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