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Hypercyclicity of symmetric composition operator
Zoriana Novosad

(Lviv University of Trade and Economics, 10, Tuhan-Baranovsky Str., Lviv, Ukraine)
E-mail: zoriana.maths@gmail.com

Andriy Zagorodnyuk
(Vasyl Stefanyk Precarpathian National University, 57 Shevchenka Str., Ivano-Frankivsk,

Ukraine)
E-mail: azagorodn@gmail.com

The classical Birkhoff theorem (1929) [1] asserts that any operator of composition with transla-
tion

x 7→ x+ a,

Ta : f(x) 7→ f(x+ a)

is hypercyclic on the space of entire functions H(C) on the complex plane C if a 6= 0. A general-
ization of the Birkhoff theorem was proved by Godefroy and Shapiro in [2].
Definition 1. Let X be a topological space. A continuous linear operator T : X → X is said to
be hypercyclic if there is some vector x ∈ X such that the set

Orb(T, x) = {x, Tx, T 2x, . . .}
of iterates of x is dense inX. The vector x is called a hypercyclic vector associated to the hypercyclic
operator T.

The hypercyclicity of a special operator on an algebra of symmetric analytic functions on `1
was proved in [3]. We construct new class of hypercyclic composition operators on an algebra of
symmetric analytic functions on `1.
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On (i, j)-Baire Bilocales
Mbekezeli Nxumalo

(Rhodes University, PO Box 94, Makhanda, 6140, South Africa)
E-mail: sibahlezwide@gmail.com

ABSTRACT: In the category of bitopological spaces, a bitopological space (X, τ1, τ2) is said to
be almost (i, j)-Baire [1] if every sequence {Gn : n ∈ N} of τj-open τi-dense subsets of X satisfies
the condition that

⋂
n∈NGn is τi-dense, where i, j = 1, 2, i 6= j. In this talk, we transfer this

notion of almost (i, j)-Baireness to bilocales. In our notion though, the prefix “almost” is dropped.
So, we define and characterize (i, j)-Baire bilocales. We also give internal properties of (i, j)-
Baire bilocales which are not translated from properties of almost (i, j)-Baireness in bitopological
spaces. For instance, we show that in the class of Noetherian bilocales, (i, j)-Baireness of a bilocale
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coincides with (i, j)-Baireness of its ideal bilocale. We also consider relative versions of (i, j)-Baire
where we show that a bilocale is (i, j)-Baire only if the subbilocale induced by the Booleanization
is (i, j)-Baire.
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Application of the dynamical system theory for counting
black hole entropy of microstates

Tetiana Obikhod
(Institute for Nuclear Research NAS of Ukraine, 03028, Kyiv, Ukraine)

E-mail: obikhod@kinr.kiev.ua

Superstring theory is one of the most advanced theories in physics that attempts to unify all
four fundamental forces of nature into one single theory. It is based on the idea that all elementary
particles and forces in nature can be explained as vibrations of ultramicroscopic strings. Math-
ematical models in superstring theory have their own unique properties and applications. They
make it possible to describe various physical phenomena and processes, such as gravity, electro-
magnetism, strong and weak nuclear interactions. One of the main properties of mathematical
models in superstring theory is their geometric nature. They describe spacetime as a multidimen-
sional space in which strings can move. This allows us to explain many properties of space-time,
such as its curvature and topology. The use of mathematical models in superstring theory also
makes it possible to study various physical phenomena and processes. For example, they can be
used to describe the processes of birth and decay of elementary particles, as well as to explain the
properties of black holes and other exotic objects. For example, the Schwarzschild model is used
to describe the gravitational field of a black hole

ds2 = −
(
1− 2MG

r

)
dt2 +

1(
1− 2MG

r

)dr2 + r2dΩ2
2.

This model allows us to describe the properties of a black hole, such as its radius, r, mass, M .
Quantum gravity models are also used to explain the properties of black holes. For example, the
loop quantum gravity model allows us to describe the properties of black holes at the microscopic
level.

Combining quantum mechanics and thermodynamics leads to many hidden degrees of freedom
that give a black hole its entropy. These degrees of freedom do not appear in the classical description
of black holes and are associated with string theory. The entropy of a black hole from string theory
was calculated by Susskind [1]. The calculations of the string entropy is realized through the
consideration of a multidimensional lattice of points with the strings inside it, which can move in
any of 2d directions. So, the string entropy is

S = ln(2d)n = n · ln2d.
Let us consider the use of mathematical models in the aspect of the theory of dynamical systems
through the concept of topological entropy to describe chaotic behavior in dynamics, [2]. One can
calculate the volume entropy of such space, B,

hv ∼ log(V olB)) ∼ log(2d)n.
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