International
Scientific Conference

Algebraic and Geometric
Methods of Analysis

Devoted to 160 anniversary of

Dvytro Grave
(25.08.1863 - 19.12.1939)
Academician of the Ukrainian
Academy of Sciences, the
first director of the Institute of
Mathematics of NAS of Ukraine

-
b

I BT

May 29 — June 1, 2023
Odesa, Ukraine



LIST OF TOPICS

e Algebraic methods in geometry

e Differential geometry in the large

e Geometry and topology of differentiable manifolds

e General and algebraic topology

e Dynamical systems and their applications

e Geometric and topological methods in natural sciences
e Geometric problems in mathematical analysis

ORGANIZERS

e Ministry of Education and Science of Ukraine

e Odesa National University of Technology

e Institute of Mathematics of the National Academy of Sciences of Ukraine
e Taras Shevchenko National University of Kyiv

e Kyiv Mathematical Society

SCIENTIFIC COMMITTEE

Bolotov D. (Kharkiv, Ukraine) e Konovenko N. (Odesa, Ukraine)
Bondarenko V. (Kyiv, Ukraine) e Maksymenko S. (Kyiv, Ukraine)
Boychuk O. (Kyiv, Ukraine) Mikhailets V. (Kyiv, Ukraine)
Boyko V. (Kyiv, Ukraine) Ostrovskyi V. (Kyiv, Ukraine)
Cherevko Ye. (Odesa, Ukraine) Petravchuk A. (Kyiv, Ukraine)
Dorogovtsev A. (Kyiv, Ukraine) Plaksa S. (Kyiv, Ukraine)
Drozd Yu. (Kyiv, Ukraine) Portenko M. (Kyiv, Ukraine)
Gerasymenko V. (Kyiv, Ukraine) Pratsiovytyi M. (Kyiv, Ukraine)
Fedchenko Yu. (Odesa, Ukraine) Savchenko O. (Kherson, Ukraine)
Kiosak V. (Odesa, Ukraine) Romanyuk A. (Kyiv, Ukraine)
Kochubei A. (Kyiv, Ukraine) Timokha O. (Kyiv, Ukraine)

ORGANIZING COMMITEE

Maksymenko S. (Kyiv, Ukraine) e Cherevko Ye. (Odesa, Ukraine)
e Konovenko N. (Odesa, Ukraine) e Osadchuk Ye. (Odesa, Ukraine)
Fedchenko Yu. (Odesa, Ukraine) e Sergeeva O. (Odesa, Ukraine)



17

REFERENCES

[1] Alexey Bolsinov, Andrey Konyaev, Vladimir Matveev, Nijenhuis geometry. Advances in Mathematics, 394:
108001, (2022).

[2] Alexey Bolsinov, Andrey Konyaev, Vladimir Matveev, Nijenhuis geometry II: Left-symmetric algebras and
linearization problem for Nijenhuis operators. Differential Geometry and its Applications, 74: 101706, 2021.

[3] Alexey Bolsinov, Andrey Konyaev, Vladimir Matveev, Nijenhuis Geometry I1I: gl-regular Nijenhuis opera-
tors. Revista Matemdtica Iberoamericana, 2023, DOI 10.4171/RMI/1416.

[4] Alexey Bolsinov, Andrey Konyaev, Vladimir Matveev, Nijenhuis Geometry IV: conservation laws, symme-
tries and integration of certain non-diagonalisable systems of hydrodynamic type in quadratures. Preprint,
arXiv:2304.10626.

[5] Alexey Bolsinov, Andrey Konyaev, Vladimir Matveev, Applications of Nijenhuis geometry: nondegenerate
singular points of Poisson—Nijenhuis structures, European Journal of Mathematics; 8: 1355-1376, 2022.

[6] Alexey Bolsinov, Andrey Konyaev, Vladimir Matveev, Applications of Nijenhuis geometry II: maximal
pencils of multi-Hamiltonian structures of hydrodynamic type. Nonlinearity, 34(8): 5136-5162, 2021.

[7] Alexey Bolsinov, Andrey Konyaev, Vladimir Matveev, Applications of Nijenhuis geometry III: Frobenius
pencils and compatible non-homogeneous Poisson structures. Journal of Geometric Analysis, 2023, arXiv:
2112.09471v2.

[8] Alexey Bolsinov, Andrey Konyaev, Vladimir Matveev, Applications of Nijenhuis Geometry IV: multicom-
ponent KAV and Camassa-Holm equations. Dynamics of PDE;20(1): 73-98, 2023.

Shape optimization in the batch crystallization of CAM

Enzo Bonacci
(The Mathematics & Statistics Unit of ATINER, Athens, Greece)
E-mail: enzo.bonacci@physics.org

The citric acid monohydrate (CAM) is an important organic substance but, until 1997, the
scientific literature covered mostly the kinetics of nucleation [4] and the crystal growth [5]
rather than its production via the crystallization by cooling in a stirred tank reactor (STR).
The Department of Chemical Engineering at the University “La Sapienza” of Rome decided to
fill that sci-tech gap through a meticulous investigation, with three STRs at the laboratories
of San Pietro in Vincoli’s district, on the crystallization in discontinuous (batch) of CAM
from aqueous solutions. The author participated in that cutting edge experience, as experi-
menter-and coder under the supervision of Prof. Barbara Mazzarotta, in the years 1997-1998
[1]. Our specific tasks were to spot the main operating conditions, to modify them until an
optimal crystal size distribution (CSD), i.e., large-sized homogeneous crystals of CAM, and
to write a QBasic program predicting the outcomes of any test in batch reactors [2]. Here
we focus on the influence of the STRs’ geometry, i.e., the role played by the tanks in crys-
tallizing the CAM thanks to their differently shaped bottoms (flat, hemispherical, conical).
All the data, collected and simulated, show that the round-bottomed crystallizer gives the
best CSD, performing better than the conical-bottomed STR, and that we should discard
the flat-bottomed STR for the poor quality of its crystalline product [3]. The homogenous
distribution of large crystals from the round-bottomed STR is due to the optimal suspension
state that such shape provides for the dispersed phase of CAM particles [6], as confirmed by
the computational fluid-dynamics software VisiMix.
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Homotopies to Diffeomorphisms in Symplectic Field
Theory

Francisco Bulnes
(IINAMEI, Research Department in Mathematics and Engineering, TESCHA)
E-mail: francisco.bulnes@tesch.edu.mx

Homotopies between non-compact Lagrangian submanifolds are considered, and using the
Fukaya conjecture relative to the Witten deformation of higher product structures conforming
a Fukaya category W(H), from the perspective of the Floer complexes, which determine
diffeomorphisms C'_,(€,) — W(H), whose space of paths gofrom ~(z), to ¢(z), foreseen in
HW*(Lg, L1) =2 H_.(Pyy,z,)- Then the field ramification of the space C_,(€,), is a connection
obtained under the following commutative category scheme [1]:

mod(B) LN C
Y a
O.(6) € H(modf(C_.(QZ)) — H(M) M (1)
1 20z — lembb
C_.() R EY:

Note. Here W(H), represents the wrappings of the flow of geodesics, which physically
represents that happen in the dual space obtained for the product of the diffeomorphism
given in the Cech complex defined by C' = @;I'(U;)[—d], that is to say, of the “states” ¢(z),
which are connected by the paths of the cohomology of the paths in Z, from ¢(zg), to ¢(xq).
the other conjecture that must be planted is that as consequence of the derived categories
scheme(1) is:

Conjecture 1. Direction is time and translation is space in the space-time.

Keywords: Cech Complex, Diffeomorphisms, Floer Cohomology, Fukaya Category, Ho-
motopy, Lagrangian submanifolds.



134

Table of contents

L. M. Alabdulsada, L. Kozma Hopf-Rinow theorem of sub-Finslerian
geometry

Y. Aliyev Geometric properties of interception curves

M. Amram Planar and non-planar degenerations with related fundamental
groups

N. Ando Surfaces with zero mean curvature vector in 4-dimensional spaces

B. Apanasov Dynamics in nilpotent groups and deformations of locally
symmetric rank one manifolds

M. Atteya Characterizing Linear Mappings Through Unital Algebra

S. Sharma, V. K. Bhat Edge resolvability and topological characteristics of
zero-divisor graphs

V. Bilet, O. Dovgoshey From minimality to mazimality via metric
reflection

D. Bolotov Thurston norm and Euler classes of bounded mean curvature
foliations on hyperbolic 3-Manifolds

A. Bolsinov Nijenhuis geometry and its applications
E. Bonacci Shape optimization in the batch crystallization of CAM

F. Bulnes Homotopies to Diffeomorphisms in Symplectic Field Theory

D. Cheban Global asymptotic stability of generalized homogeneous dynamical
systems

Y. Cherevko, V. Berezovski, J. Mikes, Y. Fedchenko
Hyper-holomorphically projective mappings of hyper-Kdhler manifolds

S. Dann On a problem of Fejes Toth

M. Golasinski, T. de Melo, R. Bononi Gottlieb groups of some Moore
spaces

A. Bialozyt, A. Denkowska, M. P. Denkowski Inner semi-continuity of
medial axes and conflict sets

K. v. Dichter The diameter-width-ratio for complete and pseudo-complete
sets

O. Dovhopiatyi On the possibility of joining two pairs of points in convex
domains using paths

Yu. Drozd Backstrom curves

10

12

14

15

17

18

19

21

22

23

24

25

27

28



