International
Online Conference

Algebraic
and Geometric
Methods of Analysis

dedicate to the memory
of Yuriy Trokhymchuk
(17.03.1928-18.12.2019)

R Y

May 25-28, 2021
Odesa, Ukraine




LIST OF TOPICS

Topological methods in analysis

Geometric problems of complex and mathematical analysis
Algebraic methods in geometry

Differential geometry in the whole

Geometry and topology of differentiable manifolds

General and algebraic topology

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
Taras Shevchenko National University of Kyiv

Drozd Yu.
(Kyiv, Ukraine)
Maksymenko S.
(Kyiv, Ukraine)
Plaksa S.

(Kyiv, Ukraine)
Prishlyak A.
(Kyiv, Ukraine)

Bakhtin O.

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

(Lwviv, Ukraine)
Borysenko O.
(Kharkaw, Ukraine)

International Geometry Center
Kyiv Mathematical Society

SCIENTIFIC COMMITTEE

Cherevko Ye.
(Odesa, Ukraine)
Fedchenko Yu.
(Odesa, Ukraine)
Karlova O.
(Chernwvtsi, Ukrawne)
Kiosak V.
(Odessa, Ukraine)
Konovenko N.
(Odessa, Ukraine)
Lyubashenko V.
(Kyiv, Ukraine)
Matsumoto K.
(Yamagata, Japan)
Mormul P.
(Warsaw, Poland)

Mykhailyuik V.
(Chernavtsi, Ukraine)
Plachta L.
(Krakov, Poland)
Paokas S.

(Odessa, Ukraine)
Sabitov I.
(Moscow, Russia)
Savchenko O.
(Kherson, Ukraine)
Sergeeva A.
(Odesa, Ukraine)
Shelekhov A.
(Tver, Russia)
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 Lishchenko N. Dean of faculty of the computer systems and automation ONAFT

ORGANIZING COMMITEE

Cherevko Ye. Klishchuk B. Osadchuk E.
Eftekharinasab K. Konovenko N. Plakosh A.
Fedchenko Yu. Kravchenko A. Prus A.
Feshchenko B. Kuznietsova L. Sergeeva A.

Khohliyk O. Maksymenko S. Soroka Yu.



Symplectomorphisms preserving smooth functions on surfaces

Sergiy Maksymenko
(Institute of Mathematics of NAS of Ukraine, Str. Tereshchenkivska 3, Kyiv, Ukraine)
E-mail: maks@imath.kiev.ua

Let M be a compact connected surface and P is a connected one-dimensional manifold without
boundary, i.e. either the real line R or the circle S'. Denote by D(M) the group of all smooth (C>)
diffeomorphisms of M. This group acts from the right on the space C°°(M, P) by the following
rule: if h € D(M) and f € C*°(M, P), then the result of the action of h on f is the composition
map foh: M — P. For f € C®°(M, P) let X be the set of its critical points, and

S(f) ={heDM)| foh= [},
O(f) ={foh|heDM)}

be respectively the stabilizer and the orbit of f under that action. Endow these spaces with C'*°
topologies and denote by Diq(M) and Siq(f) the corresponding path components of idy; in D(M)
and S(f), and by Of(f) the path component of O(f) containing f. We will omit X from notation
whenever it is empty.

Notice that Siq(f) is a normal subgroup of S(f), and the quotient:

m0S(f) == S(f)/Sia(f)
is the group of path components of S(f). This group is an analogue of mapping class group for
f-preserving diffeomorphisms.

Let F(M, P) be a subset of C°°(M, P) consisting of maps satisfying the following two axioms:

(B) The map f takes a constant value at each connected component of 9M and has no critical
points in OM;

(L) For every critical point z of f, there are local coordinates in which f is a homogeneous
polynomial R? — R of degree > 2 without multiple factors.

Evidently, F(M, P) contains all Morse maps.

For f € F(M, P) the homotopy types of S;q(f) and orbits were described by S. Maksymenko, and
the homotopy types of connected components of orbit O(f) by S. Maksymenko, E. Kudryavtseva
(for Morse maps and for smooth functions f : M — R with simple singularities which are not
homogeneous but quasi-homogeneous), B. Feshchenko, 1. Kuznietsova, Yu. Soroka, A. Kravchenko.

Theorem 1. Let [ € F(M, P). Then the natural map p : S(f) — moS(f) has a section:
s:mS(f) = S(f),

0 s is a homomorphism such that p o s = idgy s, ()

Moreover, if M is orientable, then there exists a symplectic structure, i.e. a mon-degenerate
differential 2-form w, on M, such that the image S(Wos(f)) consists of symplectic diffeomorphisms
with respect to w.
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