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1. CtpykTypHO dpakTaibHi HenepepBHi QyHKIii, 0O3Hau€Hi B TEPMiHaX HECKiIHYEHHOCUMBOJIbHUX Ta KAHTOPIBCbKUX

300paskeHb MiCHUX YUCE

2. Structurally fractal continuous functions defined in terms of infinite-symbol and Cantor representations of real
numbers

Pedepar:

1. Po6oTa mpucBsiieHa pO3BUTKY TeOPii JIOKaJIbHO CKJIQHUX HellepepBHUX QYHKLIN 3 PpaKTaJlbHUMU
BJIACTMBOCTSIMU, KOHCTPYKLI SIKMX peasli3oBaHi y TepMiHax pi3HUX CUCTEM KOAYyBaHHS (300paskeHHs) AifiCHUX
quceJl, 30KpeMa KaHTOPiBCbKUX CUCTEM 4YuCiIeHHs], Q -300pa’keHHsI Ta OPUTiHAJIbHOI HOBOCTBOPEHOI CUCTEMU
KOJlyBaHHS [IiiCHUX 4yuceJl (B-300pakeHHs) 3acob6aMy JBOCTOPOHHBO HECKIHYEHHOTrO andabiTy. B Hill BUBYAIOTbCH
CTPYKTYpHI, BapialiiliHi, TOII0JIOTO-MeTPUYHi , iHTerpo-agudepeHianbHi Ta PpakTajbHi BIaCTUBOCTI TPhOX KJIACIB
HernepepBHUX QyHKUiN. Cepel HUX: Hifle HE MOHOTOHHI (Ti, 110 HE MAIOTh IPOMDXKIB MOHOTOHHOCTI), CUHTYJISIPHIi
dyHKU{I (Ti, 1[0 € HEIEePEPBHUMH, BiIMiHHMMHU Bifl KOHCTAHTH i MaIOThb NIOXiHY PiBHY HYJIIO MalbKe CKPi3b y
po3yMinHi Mipu Jlebera), a TakoX QyHKIi, 10 He MAIOTh MPOMIXKIB MOHOTOHHOCTI, OKPiM ITPOMIXXKIB cTasocTi. [Ijis

03Ha4yeHHS PYHKLii BUKOPUCTOBYETHCS 300p’KEHHS apryMEHTa B OJIHil 3 BUIIE BKa3aHUX CUCTEM, a 3HAUE€HHSI



(yHKLiI BU3HAYa€eThCs crienn(pidyHO0 HECKIHUEHHOI0 MAaTPULEI0, CyMa €JIEMEHTIB KOXKHOTO CTOBIILS SIKOi IOPiBHIOE
opuHML. Haiibinbum nmoBHO nociinkeHo Kiaac QyHKIIH, 0 [10B'I3aHU 3 Blieplie OOrPyHTOBAHUM i JeTaJIbHO
BMBYEHUM B-300pa’keHHSIM YnCes OOUHUYHOTO iHTepBasny. I QyHKIiN LbOro Kaacy BUBEEHO GOpMYyJTy IJ1st
ob6uuciaeHHs Mipu Jlebera MHOKVMHY HeCTaIOCTI (QYyHKIi, IO € pi3HULE0 06/1aCTi BU3HAYEHHS i 00'eIHaHHS
iHTepBasIiB cTasnoCTi. BcTaHOB/IEHO HEOOXIiHI Ta LOCTaTHI YMOBH ii HyJIb-MipHOCTi. OGTPYHTOBAHO KpUTEPIiii
HaJIeXXHOCT] PyHKLII 10 Kjlacy CUHTYISIpHUX QYHKIIiY KaHTOpiBChbKOro TUlly. JloBefieHo, o QyHKLis € Hife He
MOHOTOHHOIO TO| i JIMlIe TOJi, KOJIU CEPEN] €JIEMEHTIB ii BU3HAYa/IbHOI MaTPULi HEMA€ HYJIIB | HECKIHUEHHA
KiZIbKIiCTb {i CTOBIILIB MiCTSITh Bifi'€eMHi eleMeHTU. BuBeneHo ¢popmyity a1 obuncieHHs Bapiauii GpyHkuii. 3HaiineHo
HeoOXiJIHI Ta JOCTaTHI yMOBY, 3a SIKUX BOHA Mae HeOOMeXXeHY Bapiallito. 30Kpema JI0BeJIeHO, 110 BOHA € TaKOIO,
KOJIY Yy MaTpULli BCi CTOBIIL OIHAKOBI i HE MiCTSITh HYJIiB. BKa3aHO yMOBHU, IIPU SIKUX (PYHKLIiSI MaTUMe
KaHTOPIBCbKUM 200 KBa3iKaHTOPiBCbKUI TUII, HEOOMEXKEHY Bapiallilo i He Mae MPOMDKKIB MOHOTOHHOCTI, KpiM
IIPOMDKKIB CTa10CTi. BCTAaHOBJIEHO, 1110 Y BUIIAKY, KOJIU BCi CTOBIILi BU3HAYA/IbHOI MAaTPULIi OHAKOBI i HE MICTATb
HyJiB, rpadik ¢pyHkLUii € N-camoadinHoo MHOXMHOW0. CTpYKTYypy camoadiHHOCTI rpadika QyHKIii BUKOPUCTAaHO
3HaNJIEHO IOCTAaTHI yMOBU TOTO, 100 (YHKIIisl 6ysIa CUHTYJSIPHOIO CTPOTO 3pOCTAal040I0 (PYHKILE PO3IOTITY

MIMOBIpHOCTE Ha OOVHUYHOMY iHTEPBAJIi.

2. This paper is devoted to the development of the theory of locally complex continuous functions with fractal
properties, constructed in terms of various coding systems (representations) of real numbers. These include
Cantor numeral systems, Q -representations, and an original newly created coding system for real numbers (B-
representation) using a bidirectionally infinite alphabet. In it, the structural, variational, topological-metric,
integrodifferential, and fractal properties of three classes of continuous functions are studied, including: nowhere
monotonic functions (those that do not have monotonic intervals), singular functions (those that are continuous,
nonconstant, and have a derivative equal to zero almost everywhere in terms of the Lebesgue measure), as well as
functions that do not have monotonic intervals except for intervals of constancy. The argument of these functions
is defined using one of the aforementioned representations, and the function's value is determined by a specific
infinite matrix whose column sums equal one. The most thoroughly studied is the class of functions associated
with the newly substantiated and detailed B-representation of numbers within the unit interval. For functions of
this class, a formula has been derived for calculating the Lebesgue measure of the set of non-constancy of the
function, which is the difference between the domain of definition and the union of intervals of constancy.
Necessary and sufficient conditions for its zero-dimensionality have been established. A criterion for the function's
membership in the class of singular Cantor-type functions has been substantiated. It has been proven that a
function is nowhere monotonic if and only if there are no zeros among the elements of its defining matrix, and an
infinite number of its columns contain negative elements. A formula for calculating the variation of the function
has been derived. Necessary and sufficient conditions under which the function has unbounded variation have
been found. In particular, it has been shown that it has unbounded variation when all columns of the matrix are
identical and contain no zeros. Conditions have been specified under which the function has Cantor or quasi-
Cantor type, unbounded variation, and no monotonic intervals other than intervals of constancy. It has been
established that in the case where all columns of the defining matrix are identical and contain no zeros, the graph
of the function is an N-self-affine set. The self-affine structure of the function's graph has been used to compute
the definite integral. Under the condition that all columns of a matrix are identical and its elements are positive,
sufficient conditions have been found for the function to be a singular strictly increasing probability distribution
function on the unit interval.
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