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.



On the metric equations generated by symplectic deformations on
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We analyzed in detail the cohomology structure of the symplectic form deformation and ap-
plied recently developed generalized transformations which were suggested in the classical works by
Enneper and Weierstrass about one and half century ago and succeeded in reformulating the "sym-
plectic" modification of the Monge-Ampere equation by means of specially constructed coordinates,
related with the natural projector expansion on T'(P>(C)) and found its special solutions. Let us
consider a compact complex n-dimensional manifold M"™, endowed with the Kdhler symplectic
form w € A2(M™) and define the related Monge-Ampere equation. describing a deformation of this
symplectic structure:

(w+100p)™ = (exp f)w" (1)

under the normalizing conditions

| o= [ o [, 2)

where ¢ € C®°(M™;R) is a real valued function on M" and 0 is the complex J-bar differential,
corresponding to the standard differential splitting d = 9 © 9 : A(M™) — A(M™) on the complex
manifold M™. In a general case it was supposed [16] that if the two-form (w + i@égp) € A2(M™)
is real valued and the first Chern class ¢;(M") = 0 of a K&hler manifold M™, then there exists a
Riemannian metric g : T(M™) x T(M"™) — R of the Calabi-Yau type, whose holonomy group |[5, 8]
coincides with a subgroup of the Lie group SU(2), generating, in particular, a so called Einsteinian
metric. The equation (1) is always [16] solvable, yet its holonomy groups, in general, not classified
and its unitarity remains to be open.

We here also remark that there exists a slightly different modified Monge-Ampere type deforma-
tion equation

(W dJde)" = (exp f)w", (3)
on a real symplectic manifold M?" ~ M", where f € C®(M?*“R) and J : T(M?*") —
T(M?™),J? = —I, is a suitably chosen nonintegrable quasi-complex structure on the manifold

M7 and J* : T*(M?") — T*(M?") denotes its conjugate. It was proved [2] that if the structure
J : T(M?") — T(M?") is integrable, then the equation (3) reduces to the Monge-Ampere equation
(1) on the related complex manifold M™ ~ M?" owing to the classical Newalander-Nirenberg [10]
criterion. Otherwise, if the equation (3) is solvable for its arbitrarily chosen right hand side, then
the quasi-complex structure J : T(M?") — T(M?") proves to be necessary [2, 9, 11] a complex
one, once more reducing the equation (3) to the Monge-Ampere equation (1).

In our note we are interested in the following "symplectic" modification

(w+dd*p)* = (exp f)w® (4)
124



of the Monge-Ampere (1) on the complex Kéhler manifold M? = P5(C), where ¢ € A?(M?) is a
searched for two-form and d® := (—1)’1c+1 *s d¥g, dd® = —d®d, denotes the symplectic Hodge type
differentiation. It is well known that any compact two-dimensional Kihler manifold M? with the
Chern class c1(M?) = 0 is hiper-Kihler, possessing exactly three Kihler fundamental forms w;,w;
and wg € A%(M*), corresponding to three complex structures I, J and K : T(M*) — T(M*). As for
the compact projective two-dimensional Kihler manifold M? = P,(C) the Chern class ¢;(M?) # 0,
it is not hiper-Kéhler, its holomorphic volume two- form is not composed of the symplectic forms
wy and wg € A?(M*). Notwithstanding this fact, based on the equalities (??) and the well known
[1, 14, 15] relationship

*s 1 = —1 (5)
for an arbitrary "primitive" holomorphic volume two-form n € A7 (M?), satisfying the additional
condition n A w = 0, one easily derives that for any two cohomological "primitive" holomorphic
volume two-forms €y and Qg € A7 (M?) there holds the following interesting relationship:

01 — Qo = dd* (6)

for some smooth two-from ¢ € A2(M?), solving the problem (4) for the case when the symplectic
structure w € A%(M?) is replaced by a holomorphic volume form € A? (M?). Having analyzed
in detail the cohomology structure of the two-form expression (w + dd®p) € A?(M?) and ap-
plied generalized transformations which were suggested in the classical works by Enneper [4] and
Weierstrass  [13] about one and half century ago and recently developed in [6], we succeeded
in reformulating the "symplectic" modification of the Monge-Ampere (4) by means of specially
constructed coordinates, related with the natural projector expansion from in P»(C) and find its
special solutions.
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