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V. BizomocTi npo gucepraniio
MoBga guceprTallii: Vkpaincoka
Koau TeMaTHYHHUX PYyOPHK: 27.23, 27.25, 27.27

Tema gucepranii:
1. ®yHKuii 3 ppaKTasIbHUMU BIACTUBOCTSIMHU, MTOB'SI3aHi 3 IPEJICTABIEHHSIMU dnces psaaamu Exress ta

Ocrporpancekoro-Cepnincbekoro-Ilipca

2. Functions with fractal properties related to representations of numbers by Engel and
Ostrogradsky-Sierpinski-Pierce series

Pedepar:

1. Incepranjiiine 0OCIiIyKEHHSI BUKOHAaHE Ha MEXXi KOHCTPYKTMBHOI Teopii PYHKLi 3 JIOKaJIbHO CKJIAIHOIO
CTPYKTYPOIO Ta (PpaKkTaIbHUMU BIACTABOCTSIMU, TEOPii KOAYBAHHS AiMICHUX YMCEJ 3aCO0aMU HECKIHUEHHOTO
andasiTy, METPUYHOI Ta IMOBipHiCHOI Teopii yucesl, i 4aCTKOBO TOPKA€EThCSI TEOPii IMHAMIYHUX cucTeM. BoHO
IIPUCBSYEHE clielialbHUM QYHKIiSIM, 10 BU3HAUEHI B TEPMiHaX NPEACTaBIEHHS AiICHUX YHACEN PlaMU
Octporpaacekoro-Cepnincekoro-TIlipca, Enresns, a Takox psigmamu [leppoHa, 110 € y3araJbHeHHSIM psfiB Exresns,
Jlropota, CunbBecTtepa. BaskjimBOIO CKIa[0BOI0 pOOOTH € 1ijliCHa TeOPis KOLyBaHHS AiMICHUX YKCeJT 3acobaMu
HecKiHueHHoro asngasiTy, 1o IPYHTYETbCS Ha po3kiaax yuces B psaau [leppona. MeTpuyHa Teopist IUHaMiYHKX
CHCTEM y poOOTi peicTaBieHa po3B'sI3KOM aHasory 3aadvi 'ayca-KysbMiHa (sIka CTOCyBasach €J1€MEHTapHUX
JIQHIIOTOBUX JPOGiB) /17151 Pi3HULIEBUX 300pakeHb umncen psgamu Exrens ta [leppona. [lJana po6oTa €

IIPOJIOBXKEHHSIM JIOCIiI)KeHb PI3HUX CUCTEM KOAYBaHHS IiMICHUX YMCesl 32C00aMy HECKIHYeHHOTO adaBiTy i



00'eKTiB 3 HUMU MOB'I3aHUX, sKi 3gilicHioBanu: Gauss C.F., Ky3smin P.O., XindiH A.f]. (eJleMeHTapHi JIaHLIOrOBi
npo6n); [TpaupoButuit M.B., JlemHcekuit O.J1., Top6in I'.M., Hikidopos P.O. (Q_-306pakenHs); Erdés P., Rényi A.,
Galambos J., John ta Arnold Knopfmacher, [Ipausosutuit M.B., 'etbmaHn B.I., Bapanoscekuit O.M. (psnu Exress);
Octporpancekuii M.B., Sierpinski W.O., Pierce T.A., Shallit J.O., [TpauboButuit M.B., bBapanoscbkuit O.M., Top6in
['"M. (psinu Octporpagcekoro-Cepnincbskoro-Ilipca); Liiroth J., )Kuxapesa 10.1., XBopocTina 10.B. (mopatHi ta
3HaKko3MiHHiI psau JliopoTa); Sylvester J.J., Erdés P., Rényi A. (psnu CunbBectepa); Perron O. (psipu [leppona).
TpaguuiiHUMU 11711 CUCTEM KOJyBaHHS (300pakKeHb) YACEJ € MUTAHHS [1PO: iCHYBaHHS Ta €JMHICTb 300PaXKEHHS;
TOIOJIOTO-METPUYHI BJIaCTUBOCTI UJIIHAPUYHUX MHOXKUH; aCUMIITOTAYHI YaCTOTU LMD 300pa’keHHS; HOPMaJIbHi
BJIACTMBOCTI 300pa’keHb; TOII0JIOTO-METPUYHY CTPYKTYPY MHOKMH 3 YMOBaMU Ha BXXUBAHHS LUQP y 300paSKEHHSIX;
BJIACTMBOCTI IMHAMIYHOI CCTEMHU, [I0PO/I’KEHOI OI1epaTOPOM JIiBOCTOPOHHBOI'O 3CYBY LIU(DP 300pakeHHsI; TOLIO.
OCHOBHMMHU 00'€KTaMU JAOCHII)KEHHS €: IPOEKTOPY OJHOTO 300pa>KEHHS B iHIIIE; BUNIAAKOBI BEIMYNHM, MTOB'SI3aHi 3
psimamu Ocrporpagcekoro-Cepnincbkoro-Ilipca ta EHresst; nepeTBOpeHHs IPOCTOPY 300paXkeHb; AUHAMIYHI

CHCTEMH, ITOPOPKEHi OllepaTopaMy JIiBOCTOPOHHBOTO 3CYBY IUGP 300paskeHb YHCE.

2. The thesis belongs to the field of constructive theory of real functions with locally complicated structure and
fractal properties, theory of encoding of real numbers using an infinite alphabet, metric and probability theory of
numbers, and partly appertains to the theory of dynamical systems. It is devoted to special functions defined in
terms of representation of real numbers by Engel and Ostrogradsky-Sierpi'nski-Pierce series, as well as Perron
series, which is a generalization of Engel, L"uroth, and Sylvester series. An important component of the thesis is a
comprehensive theory of encoding of real numbers using an infinite alphabet, which is based on the
representation of numbers by Perron series. The metric theory of dynamical systems in the thesis is represented
by the solution of an analogue of the Gauss—Kuzmin problem (which concerned elementary continued fractions)
for difference representations of numbers by Engel and Perron series. This work is a continuation of research into
various coding systems of real numbers using an infinite alphabet and objects related to them, which were carried
out by 1) Gauss C.F., Kuzmin R.O., Khinchin A.Ya. (elementary continued fraction); 2) Pratsiovytyi M.V.,
Leshchynskyi O.L., Torbin G.M., Nikiforov R.O. 8 (?o-representation); 3) Erd“os P., R'enyi A., Galambos J.,
Knopfmacher A., Knopfmacher J., Pratsiovytyi M.V., Hetman B.I., Baranovskyi O.M. (Engel series); 4) Ostrogradsky
M.V,, Sierpi'nski W., Pierce T.A., Shallit J.O., Pratsiovytyi M.V., Baranovskyi O.M., Torbin G.M.
(Ostrogradsky-Sierpinski-Pierce series); 5) L uroth J., Zhykharyeva Yu.I., Khvorostina Yu.V. (positive and
alternating L uroth series); 6) Sylvester J.J., Erd"os P., R'enyi A. (Sylvester series); 7) Perron O. (Perron series).
Traditional for systems of coding (representation) of numbers are questions about 1) the existence and unity of the
representation; 2) the topological and metric properties of cylindrical set; 3) the asymptotic frequencies of digits;
4) the normal properties of representation; 5) the topological and metric structure of set with conditions for the
use of numbers in representation; 6) the properties of the dynamic system generated by the left-shift operator of
digits. The main objects of the research are projectors of one representation into another representation, random
variables associated with Ostrogradsky- Sierpinski-Pierce and Engel series, transformation of space of
representations, dynamical systems generated by left-shift operators of digits.

Jep>kaBHHH peecTpaniiiHuii Homep [iP:

IIpiopuTeTHHI HanIpPsAM PO3BHTKY HayKH i TEeXHIKH: QyHmaMeHTaNIbHi HAYKOBI OCTI/PKEHHS 3 HAMGiIbII
BRXJIMBUX IIPOOJIEM PO3BUTKY HAYKOBO-TEXHIYHOIO, COLIiaJIbHO-€KOHOMIUHOr0, CyCIiIbHO-MIOJiTUYHOTO,
JIIOJICBKOTO MIOTEHLiaNy 17151 3a0€311€4€HHSI KOHKYPEHTOCIIPOMOXKHOCTI YKPAiHU Y CBiTi Ta CTaJIOrO PO3BUTKY

CyCIIiZIbCTBA i Aep>KaBU
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