_i:.- ]
‘ |
l

_I"I- H
il
= N
B |
el

|

]
.. :i{— _:- Lol
L — o L




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

ORGANIZERS

e Ministry of Education and Science of Ukraine

e Odesa National University of Technology, Ukraine

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

e International Geometry Center

e Kyiv Mathematical Society

SCIENTIFIC COMMITTEE

Co-Chairs: Maksymenko S. Prishlyak A.
(Kyiv, Ukraine) (Kyiv, Ukraine)
Balan V. Fedchenko/Yu. Matsumoto K.
(Bucharest, Romania) (Odesa, Ukraine) (Yamagata, Japan)
Banakh T. Karlova O. Mormul P.
(Lviv, Ukraine) (Chernivtsi, Ukraine) (Warsaw, Poland)
Bolotov D. Kiosak V. Plachta L.
(Kharkiv, Ukraine) (Odesa, Ukraine) (Krakov, Poland)
Cherevko Ye. Konovenko N. Polulyakh Ye.
(Odesa, Ukraine) (Odesagp Ukraine) (Kyiv, Ukraine)

Savchenko O.
(Kherson, Ukraine)

ADMINISTRATIVE COMMITTEE

Egorov B., chaltman, rcctor of the ONTU;

Povareva N., deputy.chairman, Pro-rector for scientific work of the ONTU;

Mardar M., Pro-rector for scientific-pedagogical work and international communications
of the ONTU;

Kotlik S., Director of the P.M. Platonov Educational-scientific institute of computer sys-
tems and technologies “Industry 4.07;

ORGANIZING COMMITEE

Konovenko N. Fedchenko Yu. Osadchuk Ye. Soroka Yu.
Maksymenko S. Cherevko Ye. Sergeeva O.



34
O-spheroids in metric and linear normed spaces

Illia Ovtsynov
(Taras Shevchenko National University of Kyiv, Kyiv, Ukraine)
E-mail: iliarkov@gmail.com

Definition 1. Open O-spheroid with rank n, or O-spheroid with rank n, in a metric space (X, p)
with a metric p, n € N, is a set

A={z e X|p(x,21)+ -+ p(x,2,) < a},

where x1,...,z, are different fixed points of the space (X, p), called the foci, and @is a fixed
positive number, called the distance. We can get a respective definition in linear normed spaces.

Definition 2. Closed O-spheroid with rank n in a metric space (X, p) With a metric pgn € N, is
a set

A= {:Z: S X|p<$7x1)++p(1’xﬂ) < a},

where x1, ..., z, are different fixed points of the spacc (X, p), called the foci,"and a is a fixed
positive number, called the distance. We can get a respective definition in linear normed spaces.

Remark 3. S,(z1,...,2,;a) is an open O-spheroid with rank »n with thefoci in points z1, ..., z,
and the distance a. If we talk about open O-spheroid.understanding what namely O-spheroid we
discuss, we note it S,,.

Definition 4 (|11, c. 193|). Border of (open or closed) O=spheroid with rank n, or n-ellipse with
the foci 4,...,z, and the distance a, in a metric space (X, p) we name the set

A={z € X|p(x;@i)t - #p(z,2,) = a}.
Definition 5. Focal closeness of our O-spheroid with rank n equals to

(S (zggm. . Tp5a)) = 1§1}1§1ﬁﬂp(@, ;).

Definition 6. Focal remoteness of our O-spheroid with rank n equals to

PSp(r1,4. . 7,;0)) = 1<Hil<afinp(mi, ;).

Definition 7. If all'the foci bclong to O-spheroid, then it is called a multicentered one.

Theorem 8, Let’s assumewe have an O-spheroid S, (1, ...,z a) in a metric space (X, p) with
a metric p, n>1. If it is multicentered then
a
7(S,) < )
(Sn) n—1
Theorem 9. Let’s assume we have an O-spheroid S, (z1,...,T,;a) in a metric space (X, p) with
a metric p, > 1. If we have that
a
o(S,) < —,
(S) n—1

then this O-spheroid is multicentered.

Theorem 10. Fither all open and closed O-spheroids in arbitrary metric space (X, p) with a
metric p, or their borders, are bounded sets.

Remark 11. All closed O-spheroids in any Euclidean metric space (R™, p) with a standard
metric p are compact sets.
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Definition 12. Metric space (X, p) with a metric p is called convez, if next conditions are
satisfied:

1) X is a linear vector space;

2) V{x,y,z} C X Va € [0;1] we get:

plax + (1 = a)y, 2) < ap(z, z) + (1 — a)p(y, 2).

Theorem 13. If (X, p) is a convex metric space with a metric p, then V{1, ..., 2, }C X Va >0
open O-spheroid S, (x1,...,x,;a) is a connected set.

Remark 14. All O-spheroids in linear normed spaces are connected sets.

Theorem 15. If (X, p) is a convex metric space with a metric p, then Vi, .. T eghe X Va > 0
open O-spheroid S, (x1,...,x,;a) is a connected set.
Theorem 16. Let’s assume that S, (x1,...,x,;a) is a non-empty O-spheroid in o conver metric

space (X, p) with a metric p. Then its border is equal to its boundary.

Definition 17 (|7, c. 236|). Fermat-Torricelli point for fixed peints {zy,.. &, } is such point
T € X, that Vo € X:

Z p(T, xx) < Z s xr )

Definition 18. Voronoi radius of O-spheroid 'S, (71, 4. , x5 @) we call number
R(S,) i= sup inf pla,y).
(Sa) i= st p inf p(Ty)
Theorem 19. Let’s assume that S, (x1,. . &,;a) is a pon-empty O-spheroid in any Euclidean

metric space (R™, p) with a standard metric p,meanwhile T is a Fermat—Torricelli point for its
foci. Then next inequality is eorrect:

@ (7 )
- < R(S,).

n
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