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1. dyHkuii pocty aBromartiB Mini 3 1BOMa cTaHaMy HaJ, IBO€JIEeMEHTHUM ajipaBiTOM Ta HAMiBrpyIHy, 110 HUMU
MIOPOJIKYIOTHCS

2. The growth functions of two-state Mealy automata over a two-symbol alphabet and the semigroups, defined by
them

Pedepar:

1. Incepraliiio pucBsYeHO JOCHiIKeHHI0 QYHKIiN pocTy aBToMaTiB Mijii 3 IBOMa cTaHaMU HaJ, IBO€JIeMEeHTHUM
angapiToM Ta NOPOI’KEHUX HUMU HaliBrpyIl aBTOMATHUX NlepeTBopeHb. O64ncieHo QyHKIii pOCTy BKa3aHUX
aBTOMaTiB MiJi, ONrcaHo B TEpPMiHAX TBIDHMX Ta BU3HAYaJIbHYX CHIBBiIHOLIEHb HAMIBIPYIIY aBTOMATHUX
[IepeTBOPEHbD, IOPOKEH] IIMMU aBTOMAaTaMU, IIOPAaX0BaHO ix PyHKLii poCTy Ta JOCiIKeHO OCHOBHI BJIACTHUBOCTI.
SHaleHO HalMEHIINI MOXKJIMBUAN aBTOMAT Mijli MPOMIXKHOTO POCTY, OIMCAaHO aBTOMATH JIIHIMHOTO POCTY, fIKi
NOPOJKYIOTh HAMliBIPYIH KBaAPATUYHOTO POCTY, 0XapaKTE€PU30BaHO BCi HEOOOPOTHI aBTOMATHU 3 BOMA CTaHAMU
HaJl IBOEJIEMEHTHUM aji(paBiTOM, L0 OPOIXKYIOTb HAMiBIPyNX €KCIIOHEHLIITHOTO POCTY 3 HETPUBiaTbHUMU

BM3HAYaJIbHUMM CIIiBBiJHOIIEHHSIMH Ta BiJIbHY HaMiBrpyIy paHry 2. Po3po6seHo IporpaMHuil KOMILJIEKC [1JIs1



DOCHiIKeHHS (PYHKLi# POCTY aBTOMATIB Ta [IOPOJKEHUX HUMU HAIiBIPyIl aBTOMATHUX IEPETBOPEHD.

2. The dissertation paper is devoted to research of the growth functions of two-state Mealy automata over a two-
symbol alphabet and the semigroups of automatic transformations, defined by these automata. The growth
functions of the specified Mealy automata are calculated, the semigroups defined by these automata are described
in terms of generators and defining relations, their growth functions are computed and the main properties of
these automatic transformation semigroups are researched. Let's denote by the symbol S the set of two-state
Mealy automata over a two-symbol alphabet. An equivalence relation on S such, that the equivalent automata
define isomorphic semigroups of transformations, is introduced. Using this equivalence relation and concept of
degenerated automata, it is shown that it is enough to study just 52 non-degenerated pairwise non-equivalent
automata instead of all 256 automata from S. The program complex for investigations of the growth functions of
Mealy automata and automatic transformation semigroups was developed. Using this complex, initial values and
finite differences of the growth functions, and some properties of the transformation semigroups, defined by
automata from the set S, were calculated. The results of the computational experiments have allowed putting
forward working hypotheses about the growth functions of these automata. The dissertation paper contains
description of the structure of this program complex, its main modules, the principles of functioning, and
supplementary mathematical constructions. The following results are obtained in the dissertation paper about the
growth functions of two-state Mealy automata over a two-symbol alphabet and the automatic transformation
semigroups, defined by them: Automata from S have 13 pairwise different growth functions. Five functions are
almost constant, two are linear functions, one function has intermediate growth, and five are the functions of
exponential growth. These automata define 27 pairwise nonisomorphic semigroups thatare not groups. Among
them there are semigroups of finite, linear, square, intermediate and exponential orders of growth. The growth
functions of all automata from S and the automatic transformation semigroups, defined by them, are calculated.
The growth function of intermediate growth order is determined through a number of partitions of a natural
number to the positive items, and all growth functions of exponential growth are described by linear recurrent
relations. There was described the least possible Mealy automaton of intermediate growth. They define the
monoid of intermediate growth that has infinite set of defining relations. All automata from the set S, that have
linear growth, but define semigroups of square growth, are described. All non-invertible two-state automata over a
two-symbol alphabet, that defining semigroups of exponential growth with nontrivial defining relations, and
automata from the set S, that define free semigroup, are characterized.
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