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1. HenepepBHi CTPYKTYPHO paKkTasbHi QPyHKLii, 03HaYeHi B TepMiHax Q_s-300paxkeHHs Ta Hera-Q_S-300pakeHHs

YUCe

2. Continuous structurally fractal functions defined in terms of the Qs-representation and the nega Qs-
representation of numbers

Pedepar/anoTamis:

1. Inceprauifine OOCIiIpKEHHS HAJIEXKUTb 10 KOHCTPYKTUBHOI TeOpii (PyHKLIH 3i CKIaAHOIO JIOKAJIbHOIO CTPYKTYPOIO
Ta PpaKTaJIbHUMU BJIIACTUBOCTSIMU, METPUYHOI TEOPii unces, Teopii KoAyBaHHS OiliCHUX unces1, PPaKTaIbHOro
aHasizy Ta Teopii iIMoBipHOCTel. PoboTa nmpucBsiueHa odyioBi Ta AOCTiIpKeHHIO HellepepBHUX QYHKIIi,
03HauyeHUX y TepMiHax Q_s-300pa’keHHs, Hera-/iBiflkoBoro 300pakeHHsI Ta Hera-Q_s-300paXkeHHs 4MCcell, a TaKOX
HECKiHUE€HHMX 3rOpTOK bepHyJuli, KEpOBaHMX Hera-IBillKOBUM PsIIOM. [lJaHa po60Ta € IPOJOBXKEHHSIM JOCIIiIKEHD,
TIOB'SI3aHMX i3 TONOJIOTO-METPUYHUMU Ta (PPAKTAIBHUMU BJIACTUBOCTSIMU Pi3HUX CUCTEM KOJAYBAaHHS IiICHUX
quceJl, UAAIHIPUYHUX MHOKYH, CUHTYJIIPHUX PO3IIOJiNiB, PYHKIIii 3i CKJIaJHOIO JIOKAJIbHOIO CTPYKTYPOIO Ta
[IepeTBOPEHDb ITPOCTOPY 300paskeHb. OCOOIMBICTb PO3IJIAIYyBAHUX Y JACEPTALlii 00'€KTIB I10JIIrae B TOMY, 110 BOHU
BU3HAYAIOThCS 6€310cepeHbO Yepes HUPPOBY CTPYKTYPY apryMEHTy, a OTXKe, IXHi MeTPUYHi, ()paKTasbHi,

BapialiiiHi Ta JIOKaIbHI BJACTUBOCTI CYTTEBO 3aJI€KaTh Bifl BJIACTUBOCTE! BiITIOBIHOI CUCTEMHU 300Pa’KE€HHSI YHCeJL.



TpaguuiiHUMU 1711 CUCTEM KOJIyBaHHS AifICHMX YMCEJI € MMUTaHHS [IPO iCHYBaHHS Ta €VHICTh 300pasKeHHS,
CTPYKTYPY LUJIHAPUYHUK MHOXMH, METPUYHI CIiBBiHOIIEHHS, aCUMIITOTUYHI YacToTu Ludp, HOpMabHi
BJIACTMBOCTi 306pa>Xe€Hb, @ TAKOK BJIIACTUBOCT] JUHAMIYHUX CUCTEM, [IOPOPKEHUX OllepaTopaMu 3cyBy Ludp. Y
JIycepTalii 11i MUTaHHS po3rsanaioTbes 0 Q_S-300paskeHHs], Hera-IBillKoBoro 306paskeHHs Ta Hera-Q_s-
300pakeHHSI YMCe y 3B's13Ky 3 II00YI0BOIO HerepepBHUX (YHKIN, IEPETBOPEHD, 10 30€piraloTb XBOCTU
300pa’keHb, aHAJIOTIB KJIaCUYHUX (PYHKLIOHAJIbHUX CUCTEM Ta HMOBIpHiCHUX po3110AiiiB. OCHOBHUMHU 00'€KTaMu
IOCJiI)KEHHS € HEeIIePEPBHI JIOKAJIbHO CKJIaAHI camoadinHi QpyHKLii, 03HayeHi B TepMiHax Q_S-300pakeHHs YUCeT,;
[IepETBOPEHHS, 110 30€piraloTh XBOCTU HEra-[BiIKOBOro Ta Hera-Q_s-300paskeHb; crielianbHi QYHKIi, ToB's3aHi 3
oriepaTopamu 3CyBy; aHasoru ¢yHkIi Panemaxepa i cucremu Yosma Aj1s1 Hera-IBilikoBOTro 306paskeHHS;
BUIIJIKOBi BEJIMYUHU, UU(PU Hera-ABiIKOBOro 300paKeHHS! SIKUX € He3aJIeXXHUMU ab0 YTBOPIOIOTh O HOPiIHUM

JIQHIIIOT MapKoBa.

2. The dissertation research falls within the scope of the constructive theory of functions—specifically those with
complex local structures and fractal properties—as well as metric number theory, the theory of real number
encoding, fractal analysis, and probability theory. The work is dedicated to the construction and study of
continuous functions defined in terms of Q_s-representations, nega-binary representations, and nega-Q_s-
representations of numbers, as well as infinite Bernoulli convolutions governed by a nega-binary series. This work
continues research into the topological-metric and fractal properties of various systems for representing real
numbers, as well as cylindrical sets, singular distributions, functions with complex local structures, and
transformations of representation spaces. A distinctive feature of the objects examined in the dissertation is that
they are defined directly through the digit structure of the argument; consequently, their metric, fractal,
variational, and local properties depend significantly on the characteristics of the corresponding number
representation system. Issues central to real number encoding systems include the existence and uniqueness of
representations, the structure of cylinder sets, metric relations, asymptotic digit frequencies, normality properties
of representations, and the properties of dynamical systems generated by digit-shift operators. This dissertation
examines these issues for Q_s-representations, negabinary representations, and nega-Q_s-representations of
numbers, specifically in the context of constructing continuous functions, tail-preserving transformations, and
analogues of classical functional systems and probability distributions. The main objects of study are continuous,
locally complex, self-affine functions defined in terms of the Q_s-representation of numbers; transformations
preserving the tails of nega-binary and nega-Q_s representations; special functions associated with shift
operators; analogues of Rademacher functions and Walsh systems for the nega-binary representation; and random
variables whose nega-binary representation digits are independent or form a homogeneous Markov chain.
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