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The goal of the present work is the study of the problem of a product of powers of the generalized
conformal radii of polycylindrical nonoverlapping domains with poles on the boundary of a polydisk.
The spatial analogs of a number of known results concerning the nonoverlapping domains on a plane
were obtained in [1], where a generalization of the notion of inner radius was given. Namely, the notion
of harmonic radius of the spatial domain B C R" relative to some internal point was introduced. Work
[1] was the essential break-through in the consideration of nonoverlapping domains in the spatial case.
Then, work [2| advanced an approach that allowed the transfer of some results known in the case of
a complex plane onto C™. At the same time, the problems of nonoverlapping domains in the case of
a complex plane represent a sufficiently well-developed trend of the geometric theory of functions of
complex variable (see, e.g., [1-6]).

Let N, R and C be the sets of natural, real, and complex numbers, respectively, and RT = (0, 00).
Let C be a Riemann sphere (extended complex plane). It is well known that C* = (C x C x ... x C),

n—times

neN C'=(CxCx...x C) is a compactification of the space C" (see, e.g., [3, 4, 5]), where

n—times
the set of infinitely remote points has the complex dimension n — 1. Let [D]™ (Cartesian degree of a
domain D € C) denote the Cartesian product D x D x ... x D, and let [d]™ (Cartesian degree of a

n—times
point d € C) denote the point with C", which have the coordinates (d,...,d). Tt is clear that C' = C,
N——
n—times

T' =T. The topology in C" is introduced like in a Cartesian product of topological spaces. In this
topology, C" is compact (see [3, 4, 5]).

The domain B = By x By X ... x B, € C", where each domain By C C, k = 1,n, is called a
polycylindrical domain in C" (see [3]). The domains By, k = 1,n, are called coordinate domains of
the domain B.

Let 7(B,a) be inner radius of the domain B C C with respect to the point a € B. The generalized
inner radius of the polycylindrical domain B relative to the point A = (a1, aq,...,a,) € B, a; € By,
k=1,n,is

R(B,A) = (H T’(Bk,ak)> " :

k=1
where the quantities (B, ai), K = 1,n, mean the inner radii of the coordinate domains By, relative to
ay

Let U™ = [U]", where U = {z € C: |z| < 1} (unit disk in the complex plane C). By I';, we denote
the skeleton of the polydisk U™ i.e., the set of points A = (ay,as,...,a,) C C" |as| =1, s =1,n.

The system {By}}", (Bk = BYC) X ... X By(Lk), k=1, m) is called a system of nonoverlapping poly-
cylindrical domains, if, for every fixed pg, pg = 1,n, the system of domains {B,(,’g)}, k=1,m,is a

system of nonoverlapping domains on C.
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Let m € N, m > 2. The system of points A, := {ax}j-,, ax € C, is called m-radial, if |a| € RT
for k=1,m,0=arga; < argas < ... < arga,, < 2m.

The system of points {Ag};~, (Ak = (agk), agk), . (k)> eC", k=1, m), is called radial in the

space C", if, for every fixed py the sequence {agz)}, k = 1,m, is an m-radial system of points on the
corresponding complex plane C.
We will consider radial systems of points in the space C" of the form

{Ak}?:u Ak = (agk)’aék)a B 7a£1k)> € (an k= 17m7 a(l) > 07 pbo = L,n,

arg a(k) < arg a(kﬂ), k=1m-—1, arg a(m) < 2. (1)
We introduce the followmg notations

1 1 1
1) ._ 2 1 2) .__ 3 2 m) .__ m
041(30) = (arg aéo) arg al )) , oz]()o) = (arg a](m) — arg aéo)) ,...,ozéo) = (2% arg a( )) .

Let Fy(z) ::2x2+6_xx2+2725_(2___x)f%(Zsz(2_+_x)f%(2+zP’
€(0,2], d€]0,1], Fs(z)cC.
Then the following proposition is valid.
Theorem 1. [6] Let m,n € N, m > 7, v € (0,%], 7o = &/m and 6 € [0; 0,7]. Then, for any radial
system of points of the form (1) {Ax}fL, = { ](Jk)}k: e C", p=T1,n, such that A, € Ty, k =1, m,

and for any collection of nonoverlapping polycylindrical domains By, Ay € By C C", k =0,m,
Ag € By c C", the following inequality holds

oo a2 (ffor]) o (20)

k=1p=1

Sl

m
2

One of the extreme systems is the system

Bl = { 1B, 1B B, 1BO)

tandiso = {or o] o8] o]}
0)

where the domains B,(CO) and the points b , k= 1,m, are, respectively, the circular domains and the

poles of the quadratic differential

Q(w)duw? = — (ZZzujn)w Jvd 2.

REFERENCES

[1] V. N. Dubinin and E. G. Prilepkina. On the extreme partition of spatial domains. Zap. Nauch. Sem. POMI, 254 :
95-107, 1998.

[2] A. K. Bakhtin. A generalization of some results of the theory of one-sheeted functions onto multidimensional complex
spaces. Dop. NAN Ukr., (3) : 7-11, 2011.

[3] B. V. Shabat. Introduction to Complex Analysis, Part II, Amer. Math. Soc. Providence, RI, 1992.

[4] E. M. Chirka. Complex Analytic Sets, Springer : Berlin, 1989.

[5] B. A. Fuks. Introduction to the Theory of Analytic Functions of Several Complex Variables, Amer. Math. Soc. Prov-
idence, RI, 1963.

[6] Iryna Denega, Yaroslav Zabolotnyi. Problem of nonoverlapping polycylindrical domains with poles on the boundary
of a polydisk. Journal of Mathematical Sciences, 227(1) : 26-32, 2017.



120

3wmicT
N. Aygor, H. Burhanzade Secondary school students’ misconceptions about linear
algebra 3
S. Bardyla, H. Kvasnytsia Semitopological graph inverse semigroups 4
B. A. Bhayo On inequalities of generalized elliptic integrals 5
Bodzioch M., ChoifAski M., ForyA U. A criss-cross model of tuberculosis for
heterogenous population 6

Bolotov D. V. Foliations with leaves of non-positive curvature and bounded total
curvature on closed 3-manifolds 7

E. Bonacci Algebraic and geometric questions about a 6D physics 9

F. Bulnes Mukai-Fourier Transform in Derived Categories to Solutions of the Field
Equations: Gravitational Waves as Oscillations in the Space-Time Curvature/Spin IV 10

H. Burhanzade, N. Aygor A study on the teaching methods in determinants 12

Damla Yaman Order continuity properties of lattice ordered algebras 13

Denega I. Problem on non-overlapping polycylindrical domains with poles on the
boundary of a polydisk 14

A. Dudko, V. Pivovarchik Inverse three spectra problem for a Stieltjes string with
the Neumann boundary conditions 16

Eftekharinasab K. On the existence of a global diffeomorphism between FrAchet

spaces 18
Glazunov N. Class groups of rings with divisor theory, L-functions and moduli

spaces 19
0. Gok b-bimorphisms 21

GHl E. On the second regularized trace formula for a differential operator with
unbounded coefficients 22

Hentosh O. Ye., Prykaratsky Ya. A. The Lie-algebraic structure of the Lazx-Sato
integrable superanalogs for the Liouville heavenly type equations 24

V. Herasymov In a natural topological sense a typical linear nonhomogeneous
differential equation in the ring Z|[[x]] has no solutions from Z][x]]. 26

Juraev D. A On the Cauchy problem for matriz factorizations of the Helmholtz
equation 27

M. E. Kansu Macroscopic electromagnetism via complexr quaternions 29

Vladimir V. Kisil An extension of Mabius—Lie geometry with conformal ensembles
of cycles 30

Konovenko N., Lychagin V. Rational differential invariants for oriented primary
visual cortex 32



