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2. Topologo-metric and fractal theory of the bibased G_2-representation of numbers and its application

Pedepar:

1. luceprauiiiHe NOCHIIKEHHS ITPOBENEHO Y rany3i METPUYHOI Teopii ynces. BOHO NpUCBIYE€HE PO3BUTKY
TOIOJIOTIYHOI, METPUYHOI, IMOBIPHICHOI Ta PpaKTaIbHOI TEOPiN AiliICHUX YMUCeJI, M0 TPYHTYIOThCS Ha
IIBOCMMBOJIBHIN cucTeMi KogyBaHHS yncesl (G_2-306pakeHHs), SIKa € aHAJIOTOM BiZlOMOi IBOOCHOBHOI CUCTEMU
(Q_2-306paskenHs1). OOMIBi OCHOBU OCTaHHbOI CUCTEMU € JOJAaTHUMU, a B [IeplLIOi - 0/1HA OCHOBA JI0JJaTHA, a Apyra
Bif'eMHa. JIJ11 OCTaHHBOI CUCTEMU 3aIIPOIIOHOBAHO HOBI 3aCTOCYBaHHS, a 1J15 [IEPLIOi CTBOPEHO HOBY LIi/IiICHY
TEOopilo, sIKa Ma€ psj, IPUHLUIOBUX BigMiHHOCTEN. O61Ba 300pakeHHs yuces (popMaibHO ONHOTUIIHI, ajle HE €
TOIIOJIOTIYHO €KBiBaJIEHTHMMU. BOHM MalOTh OJIHAaKOBi OCHOBHI METPUYHi BilHOIIEHHS i CXOKY METPUYHY CKJIAZIOBY
Teopii, ajie - IPUHIMIIOBO Pi3Hi BJIACTUBOCTI CllellialbHUX PYHKIIiNA: OllepaTopiB JIiIBOCTOPOHHBOTO Ta
[IPaBOCTOPOHHBOTO 3CYBiB, iHBEpcOpa. JJ0BELIeHO, 110 OIIEPATOP JIIBOCTOPOHHBOTO 3CYBY UMD € HENIEPEPBHUM,
inBepcop 1udp 306paKeHHs YMCeJl € BCIOJY PO3PUBHOIO, HiJle HE MOHOTOHHOIO (PYHKIIi€l0, a ollepaTtopu

IIPaBOCTOPOHHBLOTO 3CyBY LUGP, OyAy4u JiHINHUMY QYHKIIISIMU, MAIOTh Pi3HY MOHOTOHHICTb i OZJHAKOBi 3HAaUE€HHSI B



touni g_ 0. Lle kareropu4HoO Binpisusie G_2-306pa’keHHs Bifl iHIINX BilOMUX JBOCUMBOJIbHUX 300paKEHb, 30KpeEMa
Hera-[BifikoBoro. ¥ po6oTi 3allpOIIOHOBAHO y3arajbHeHHs QyHKLi Pagemaxepa ta Yosua, sIKi IpyHTYIOTbCS Ha
Q_2-300pakeHHi ynces. JlocaimkeHo iX iHTerpasbHi Bl1acTUBOCTI; OBELEHO, 1110 y3arajbHeHi QpyHKLii Pagemaxepa
YTBOPIOIOTb OPTOTOHAJIbHY CUCTEMY (PYHKLIMN. [I7151 KOXKHOI y3arajbHeHoi (PyHKLil Yosa 3HaiIeHo ii aHaliTuHuiA
BUPa3. 3alpONOHOBAHO y3arajabHEHHs HellepepBHUX HenudepeHLiioBHux ¢yHKUil Byma, Bynnepiixa, Tpubin-
dyHKIl, siKe rpyHTyeTbCs HA Q_s™*-300pakeHHs1 yucel Biapiska [0;1], 3i 306epekeHHSIM BJ1aCTUBOCTEN
HEIIePEPBHOCTI, HiZle HE MOHOTOHHOCTI, aBTOMOZEJIbHOCTI. BUBYE€HO 1Oro BapialiliHi BIaCTUBOCTI, OIIMUCAaHO

BJIACTUBOCTI PiBHIiB, 30KpEMa iX MaCHBHICTb.

2. The thesis belongs to the field of metric number theory. In the work, we develop topological, metric,
probabilistic, and fractal theory of real numbers based on two-symbol system of encoding of numbers (G_2-
representation). This representation is an analogue of the known two-base system (Q_2-representation). Both
bases of the latter system are positive but, for the former system, one base is positive and other base is negative.
For the latter system, we give new applications and, for the former system, we create a new complete theory
having some essential differences. Both representations are of the same type formally, however they are not
topologically equivalent. They have the same basic metric relations and similar metric component of the theory
but some special functions (left and right shift operators, inversor) have essentially different properties. We prove
that the left shift operator is continuous, the inversor of digits of the representation is everywhere discontinuous
nowhere monotonic function and the right shift operators are linear functions with different monotonicity and the
same values at point g_0. This is an essential difference between the G_2-representation and other known two-
symbol representations, particularly nega-binary representation. In the thesis, we propose a generalization of
Rademacher and Walsh functions based on the Q_2-representation of numbers. Their integral properties are
studied. We prove that generalized Rademacher functions form an orthogonal system of functions. For every
generalized Walsh function, its analytical expression is found. We give a generalization of continuous non-
differentiable Bush, Wunderlich, and Tribin functions based on Q_s™*-representation of numbers of closed
interval [0,1] such that properties of continuity, nowhere monotonicity, and self-similarity are preserved. Its
variational properties are studied. We also describe the properties of level sets, particularly their massivity.
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