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Pedepar:

1. OnpmeBcebka B. A. Anropyutmu i Koy Haf, CUJIOBCBKUMU 2-TIATPYyIIaMy CUMETPUYHUX rpyn S2n . — KBanidikaniiina
HayKoBa Ipalsl Ha IpaBax pyKonucy. Jlucepralis Ha 3100yTTs HAYKOBOTO CTYIIEHs NoKTopa ¢inocodii B ramysi
3HaHb 11 “Maremaruka Ta CTaTUCTUKA” 32 crienianbHicTio 113 “ITpuknanHa maTemaTuka” — HaljionanbHUi
yHiBepcureT «KueBo-MorunsHcebka akagemisi», Kuis, 2023. [Juceprauifina po6oTa prcBsueHa 1odynosi i aHasizy
QJITOPUTMIB HaJ|, CUJIOBCBKMMMU 2-TiATPYyIIaMy CUMETPUYHUX IPYIL Ta SOCJIIIKEHHIO BJIACTUBOCTEN KOJIiB HA LIUX
rpymnax. CuJIOBCHKi P-HiArPyNy € KJIACUYHUMU 00'€KTaMU B TE€OPii IPyIl, ONMC TaKUX MiATPYI LOIIOMarae 3po3yMiTu
CTPYKTYPY CaMoi rpynu. 30KpeMa, CUJIOBChKi p-MiArPyNny CUMETPUYHOI IPYNU JOCiIKyBanucs npodecopom
JL.Kany>xHiHKMM Ta onucaHi B 1OT0 MpaLsx 3a LOMOMOTOI0 BiHLIEBUX JOOYTKIB IMKIIYHUX TPYIL. BiH 3ariponoHyBas
300pa’kaTy eJIeMEHTH TaKuX I'PyI y BUIJISIZ] ClielliajIbHUX TabJInllb, 2 CaMe — BIOPSAKOBAaHMX HAOOPiB MHOTOUJIEHIB
nesHoro Bursany. 0. JIMUTPyK y CBOIl Ipalli onucas ajredpaidHi CTPYKTypy CUJIOBCBKUX 2-TiJATPYIl CAMETPUYHUAX
rpyn. OCHOBOIO 1151 CTBOPE€HHS 03HAaYE€HHS Ta OTPMMAaHUX FOJIOBHUX PE3YJIbTaTiB OCIYIyBalnd CaMe CTaTTi

JL.KanyxxHiHa. EleMeHTH CUIOBCHKUX APyl CUMETPUYHUX TPYII MOXKHA PO3IJISIaTy SIK IOPTepu aBTOMOp(di3MiB



KOPEHEBUX JIePEB, sIKi HaBeleHi B po6oTi B.Hekpamesuya. MiHiMasbHa cucteMa TBipHUX Ta rpadu Kesi Ha
CHJIOBCHKUX p-IiArpynax CMMeTpuyHux rpyn S_(p~“n ) onucaxi A.Cnymnik ta B.CymaHcekuM. B.ITaBnuK BUKOPUCTaB
II0JIiHOMiaJIbHE IIpeJCTaBIeHHs eJleMeHTiB rpynu oSylo_2 (S_(27°n ) ). Bin onucas aii Hag oSylo_2 (S_(2"°n ) ) Ha
MHOXWHi MiHIMaJIbHUX CUCTEM TBipHUX Uiei rpynu. HUKHIN HeHTpaNbHU PAL CUJIOBCBKUX HIATPYIT CUMETPUYHUX
rpyn S_n 6yJ10 fociimkeHo A.BiepoM. OCKislbKY Taki CTPYKTYPU JOCUTb 3pY4Hi Ta €(PEKTUBHI B OOYUCIIEHHSIX,
IIPUPOJHUM IIPOJOBXEHHSIM € NOCJIiJIKEHHS aJITOPUTMIYHUX BJIACTUBOCTEN Ta CTBOPEHHS aJITOPUTMIB JJIs1
00paxyHKiB y CUJIOBCBKUX 2-TIiArPylax CUMETPUYHUX I'PYII, €JIEMEHTH SIKMX IIPEJCTaBJIEHi CaMe JlepeBaMu.
BpaxoByo4u XapakTEepUCTUKY MOPSIKY TPYIIU, OCOOJINBOI yBaru 3acayroBye BUINAOK, KOJU p = 2. Y IucepTauiiHii
POOOTI HOCTiIKEHHS IPYHTYETHCS Ha BIACTUBOCTSIX OiHAPDHMX KOPEHEBUX N-PiBHEBUX JiepeB 3 MiTKaMu. Y TOMY
YUCJIi pO3IJISIHYT] aJIrOPUTMU OCHOBHUX TPYIIOBUX OI€palill 1711 TaKUX CTPYKTYP, aJIFCOPUTMU 3B'SI3KYy MiX JlepeBaMu
Ta MiICTAaHOBKAMHU 3 CUJIOBCbKUX 2-MiATPYIl CUMETPUYHUX IPyIl. OKpiM TOTO, 117151 KOXKHOTO aJITOPUTMY JOBEIEHO
KOPEKTHICTb Ta AOCJIiIKEHO YaCOBY CKJIQHICTh. BUKOPUCTOBYI0UNM 3B’130K MiICTAHOBOK 3 OiHADHUMU KOPEHEBUMU
IepeBaMu 3 MiTKaMHU, B AucepTaLiliHill po60Ti I0OYL0BAHO aJITOPUTM IOUIYKY KiJIbKOCTi PyXOMUX TOYOK
IiZICTAaHOBOK Ta BificTaHi XeMMiHra Mk eslemenTamu rpynu oSylo_2 (S_(27°n ) ). JIoriYHUM NPOJOBXKEHHSIM POOOTU
CTaJIO AOCIIIPKEHH KOIiB Hall MiJCTaHOBKAMU i3 CUJIOBCbKUX 2-MIATPYI CUMETPUYHUX rpyIl. [TounHaroun i3 1970-x
POKIB KoziY, TIOOYAOBaHI Ha MiflCTAHOBKAX, Ta iX BJIACTUBOCTI MIMPOKO AOCIIIKYIOThCS Y pidHUX chepax. [.baelk y
CBOIll poOOTi KOPOTKO POBIJISIHYB Ta y3arajbHUB BiZJOMi TOTO 4acy pe3yJsbTaTy IIPO IepeCTaHOBOYHI MacUBH.
Ix.JleHecom Oys10 IOKa3aHO, SIK BAKOPUCTOBYBATH IIEPECTAHOBOYHE KOJYBAHHS /115 FOJIOCOBUX OIl€paliil Ta
napasiesibHuX o6uyucieHb. [1.KamepoHoM 6y10 OTpMMaHO HU3KY pe3yJbTaTiB IIPO TPYIH [1€PECTAHOBOK i
IepecTa’HoBOYHi Kogu. [1if KogoM Ha rpyIi NiICTAHOBOK PO3YyMilOTh MHOXKMHY €JIEMEHTIB i3 Ipynu S_1n, Jie ITOBiJbHA
rapa i3 MHOKMHM Mae€ BifICTaHb HE MEHINY Bif, 3aaHoi. [Ipy bOMy MOKYTb BUKOPMCTOBYBATH SIK Pi3Hi MiArpynu
CUMETPUYHOI I'PyIY, TaK i pi3Hi METPUKY, HANIPUKJIA, XeMMiHra, Yiama, JleBeHmreriHa Tomo. [lepecTtaHOBOYHI
KOJI BUKOPUCTOBYIOTBCA K KOIY KOPEKIIii TOMUJIOK B KaHasIax KOMYHIKAlill 3 MajIol IPOINYCKHOK 3[IaTHICTIO.
P.Beiini y cBoOill po60Ti HaBOgUTh €(EKTUBHI AITOPUTMU [I€KOIyBaHHSI, KOJIM [I€PECTAaHOBOYHI KOAU €
NiIMHOXMHAMU 3 S_n. Y nuceprauii po3risaThCs BIACTUBOCTI KOJB, SIKi BU3HAYEHi Ha ITiJICTaHOBKaX i3
cusnoBcbKoi 2-niarpynu oSylo_2 (S_(27°n ) ) cumerpuyHoi rpynu S_(27°n ) 3 BincranHio Xemminra d__H Hap HUMM.
JocnimKeHo METPUYHI BJIaCTUBOCTI KOIiB Ha MifCcTaHOBKAaX. TakoXX ONMCAaHO BJIACTUBOCTI BifgcTaHi XeMMiHra Ha
nificCTaHOBKAaX i3 cuI0BChKOi 2 niarpynu oSylo_2 (S_(27°n ) ) cumerpuyHoi rpynu S_(27°n ) Ta 106y40BaHO aJITOPUTM
IIOIIYKY BifCTaHi XeMMiHra [J11 MifCTaHOBOK rpynu. Kit04oBi ¢cyioBa: rpymna nifcTaHOBOK, CUJIOBCHKI 2-TIArpynu

CUMETPUYHUX I'PYII, AJITOPUTMU, 4aCOBA CKJIAIHICTh, JE€PEBO, BilCTaHb XEMMiHra, KOAY Ha IPyIax MiICTAHOBOK.

2. Olshevska V. A. Algorithms and Codes over Sylow 2-Subgroups of Symmetric Groups S2n . - Qualifying scientific
work on the rights of the manuscript. The thesis for obtaining Ph.D. degree in the field 11 “Mathematics and
statistics” and the specialty 113 "Applied mathematics"—- National University of Kyiv-Mohyla Academy, Kyiv, 2023.
The dissertation is dedicated to the construction and analysis of algorithms over Sylow 2-subgroups of symmetric
groups and the investigation of properties of codes on these groups. Sylow p-subgroups are classical objects in
group theory. Describing such subgroups helps to understand the structure of the group itself. Sylow p-subgroups
of the symmetric group have been studied by Prof. L.Kaluzhnin and described using wreath products of cyclic
groups. He proposed representing the elements of such groups in the form of special tables, namely, ordered sets
of polynomials of a specific form. Y.Dmitruk described the algebraic structures of the Sylow 2-subgroups of
symmetric groups. The basis for creating the definition and obtaining the main results were indeed the articles of
L.Kaluzhnin. The elements of the Sylow subgroups of symmetric groups can be represented as portraits of
automorphisms of rooted trees, which V.Nekrashevych introduced in his work. The minimal generating system and
Cayley graphs on Sylow p-subgroups of S_(p™n ) are described by A.Slupik and V.Sushchansky. B.Pawlik used the
polynomial representation of elements in the group oSylo_2 (S_(2"°n ) ). He described the action of oSyln_2 (S_(2"°n ) )
on a set of minimal generated sets of this group. The lower central series of Sylow subgroups of symmetric groups
S_n was studied by A.-Weir. Since tree-like data structures are convenient and efficient for calculations, this leads
to the developing algorithms for computations with Sylow 2-subgroups of S_(p™n ) using tree-representation. The
basic case p=2 deserves special attention due to the binary nature of the data involved. The dissertation work is



based on the properties of binary rooted labeled n-level trees. This includes the algorithms for basic group
operations on such structures, algorithms for the connection between trees and permutations from Sylow 2-
subgroups of S_(2"n ). In addition, the correctness of each algorithm has been proven and their time complexity
has been investigated. Using the connection between permutations and binary rooted labeled trees, the
dissertation work presents an algorithm for finding the number of unfixed points of permutations and the
Hamming distance between elements of the group oSylo_2 (S_(2"°n ) ). A natural extension of this work is a studying
of permutation codes over Sylow 2-subgroups of S_(2"n ). The permutation codes and their properties have been
widely researched in various domains since the 1970s. I.Blake reviewed and generalized known results about
permutation arrays at that time. J.Denes demonstrated the application of permutation coding in voice operations
and parallel computing. P.Cameron provided an overview of results related to groups of permutations and
permutation codes. A permutation code is defined as the set of elements from the group S_n with the minimum
distance between every pair of them. Different subgroups of the symmetric group can be used, as well as different
metrics (Hamming, Ulam, Levensteins etc.) Permutation codes are used as error-correction codes in
communication channels with limited bandwidth. R.Bailey presents efficient decoding algorithms when
permutation codes are subsets from S_n in his work. In the dissertation the properties of permutation codes
defined on the Sylow 2-subgroup oSylo_2 (S_(2"°n ) ) of the group S_(2"n ) with Hamming distance d_H over them
are considered. Metric properties of permutation codes are studied. The properties of the Hamming distance
defined on the group oSylo_2 (S_(2"°n ) ) are also described. An algorithm for finding the Hamming distance over
group elements is constructed. Keywords: permutation group, Sylow 2-subgroups of symmetric groups,
algorithms, time complexity, tree, Hamming distance, permutation codes.
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