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 symmetry reduction and some classes of invariant solutions of
the (1 + 3)-dimensional homogeneous Monge-Ampere equation

Vasyl Fedorchuk
(Pidstryhach Institute for Applied Problems of Mechanics and Mathematics of NAS of Ukraine,
79060, 3-b Naukova St., Lviv, Ukraine)
E-mail: vasfed@gmail.com

Volodymyr Fedorchuk
(Pidstryhach Institute for Applied Problems of Mechanics and Mathematics of NAS of Ukraine,
79060, 3-b Naukova St., Lviv, Ukraine)
E-mail: volfedO@gmail.com

A solution of many problems of the geometry, theoretical and mathematical physics has reduced to
the investigation of the Monge-Ampere equations in the spaces of different dimensions and different
types.

It is well known that the symmetry reduction is one of the most powerful tools to investigate
partial differential equations (PDEs) with non-trivial symmetry groups. In particular, for this
purpose, we can use a classical Lie-Ovsiannikov method. This method, among the other, makes
it possible to perform the symmetry reduction and construction of invariant solutions of those
equations.

In 1984, Grundland, Harnad, and Winternitz pointed out that the reduced equations, obtained
with the help of nonconjugate subalgebras of the same ranks of the Lie algebras of the symmetry
groups of some PDEs, were of different types. They also investigated the similar phenomenon. The
results obtained cannot be explained using the classical Lie-Ovsiannikov approach.

To try to explain some of the differences in the properties of the reduced equations for PDEs
with nontrivial symmetry groups, we suggested to investigate the relationship between the structural
properties of nonconjugate subalgebras of the same rank of the Lie algebras of the symmetry groups
of those PDEs and the properties of the reduced equations corresponding with them.

At the present time. we have investigated the relationship between structural properties of the
three-dimensional nonconjugate subalgebras of the same rank of the Lie algebra of the Poincaré
group P(1,4) and the properties of reduced equations for the (1 + 3)-dimensional homogeneous
Monge-Ampére equation. We obtained the following types of the reduced equations:

- identities,

- the linear ordinary differential equations,

- the nonlinear ordinary differential equations,
- the partial differential equations.

Some classes of invariant solutions have been constructed.

In my report, I plan to present some of the results obtained concerning with reduction of the
(1 + 3)-dimensional homogeneous Monge-Ampére equation to identities.
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