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.



A connection between L-index of vector-valued entire function and
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The present talk is devoted to the properties of entire vector-valued functions of bounded L-index
in join variables. We need some notations and definitions. Let L : C" — R} be any fixed continuous
function. We consider a class of vector-valued entire functions F' = (fy,..., f,): C" — CP. For this
class of functions there was introduced a concept of boundedness of L-index in joint variables.

Let || - |lo be a norm in CP. Let L(z) = (li(2),...,ln(2)). where ;(2): C* — R, is a positive
continuous function. An entire vector-valued function F': C" — CP” is said to be of bounded L-index

in joint variables, if there exists ng € Z such that (Vz = (21,...,2,) € C")(VJ € Z1}):

IF)(2) o 175 (2)lo
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gl o gnl for J = (j1,...,7n). k € {1,...,p}. The least such integer ng is called the L-index in

joint variables and is denoted by N(F,L).

Denote by D"[z0, R/L(z20)] = {# = (21,...,2:) € C": |z; — zjo| < 7j/li(20) for every j €
{1,... ,n}} the closed polydisc in C". Let Q" be a class of continuous functions L: C* — R
such that 0 < A ;(R) < Ay;(R) < oo for any j € {1,2,...,n} and VR = (r1,...,1m,) € R7,
where A\ j(R) = Zoiél(f:n inf {l;(2)/l;(20): z € D"[z0, R/L(20)]}, A2,;(R) is defined analogously with

replacement inf by sup.

For F' : C" — C” let us introduce the sup-norm |F(z)|, = maxi<j<p{|Fj(z)|}. The notation
A< Bfor A= (a,....ay), B = (b1,...,b,) € R" means that a; < b; for every j € {1,...,n}.
The following proposition was firstly deduced for analytic curves in [1]. Similar proposition was also
obtained for analytic vector-valued functions F: B2 — C? in the unit ball B? = {z € C?: |z|? +
|29]% < 1}[2]. Here we present it for vector-valued entire functions F': C* — CP.

Proposition 1. Let L = (11(2),...,1,(2)) be a positive continuous function in C". If each com-
ponent fs of an entire vector-valued function F = (fi,..., fp): C* — CP is of bounded L-index
N(L, f,) in joint variables then F is of bounded L-index in joint variables in every norm, in partic-
ular, in the sup-norm and N(L; F) < max{N (L, fs): 1 < s < p}, and also F is of bounded L,-index
in the Euclidean norm with Ly (z,w) > \/pL(z,w) and Ng(L, F) < max{N(L, f;) : 1 < s < p}.
(Here N(L, F') and Ng(Ly, F') are the L-index and the Ly-indez in joint variables with the sup-norm
and the Euclidean norm, respectively.)

Theorem 2 (|3|). Let L € Q™. An entire vector-valued function F': C" — CP has bounded L-index
in joint variables if and only if for every R € R} there exist ng € Zy, po > 0 such that for all
2o € C™ there exists Ko € 2", || Ko|| < no, satisfying inequality
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This theorem is basic in the theory of functions of bounded index. Theorem 2 implies also the
following corollary.

max{

Corollary 3. Let L € Q™. An entire vector-function F': C" — CP has bounded L-index in joint
variables in the sup-norm if and only if it has bounded L-index in joint variables in the norm || - ||o.

Theorem 4. Let L € Q™. In order that an entire vector-valued function F: C* — CP be of bounded
L-index in joint variables it is necessary that for all R € R} there exist ng € Zy, p1 > 1 such that
for all zg € C™ there exists Ko € 2T, || Ko|| < no, satisfying inequality

max{|F5) (2)], : 2 € D"[z0, R/L(20)]} <pa| F"0 (20) (1)

and 1t is sufficiently that for all R € R} there exist ng € Zy, p1 > 1 Vz9 € C" IKY = (K9,0,...,0),
K9 = (0,%3,0,...,0),...,3K) = (0,...,0,kp) : kj <ng, and

(Vi €{1,...,n}): max{|[FE)(2)|,: 2z € D"z, R/L(20)]} < p1|F 5 (20)], (2)
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