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V. BimomocTi npo guceprauiio

Mosga guceprarii:

Koau TemaTHYHHUX PYOpPHK: 27.23.19

Tema gucepranii:

1. CuHrysnspHi Ta Hiie He MOHOTOHHI (PYHKIIi SIK pO3B'43KM CUCTEM (PYHKILIOHATIBHUX PiBHSIHb

2. Singular and nowhere monotonic functions as solutions of systems of functional equations

Pedepar:

1. Incepraujiiina po60Ta IpUCBsSIYeHa HellepepBHUM Ha Binpisky [0,1] pyHKLisSM 3] CKIaHOIO JIOKaJIbHOIO 6y 0BOIO -
CHHTYJISIDHUM, HiJle He MOHOTOHHMM Ta Hifie He nu¢epeHIiioBHUM (QYHKIISIM, sIKi € PO3B'SI3KaMU [I€SIKOTO KJIacy
cucreM QYyHKLIOHAIBHUX PiBHSHb. Ha OCHOBI aHasli3y CTPYKTYPHUX, CAMOIIOAIOHUX Ta camOadiHHMX BIAaCTUBOCTEN
BiZJOMMX CTPOTO 3pOCTAl0UUX CUHTYJIIpHUX PyHKLiN Canema, Canema-Takaya Ta MiHKOBCHKOTO, QYHKIIOHATBHUX
CIIiBBiJHOLIEHB, SKi BOHU 33[J0BOJIbHSIOTH, OyIyIOTbCS y3araJbHEHHs 3 HACTYITHUM BUBUYEHHSIM iX €KCTPEMAJIbHUX,
Iv(epeHLiaTbHUX, IHTerpalbHUX Ta (PPAKTATIBHUX BIACTUBOCTEN. BCiM po3risamyBaHuM QyHKILiSIM JAaHO KOPEKTHi
O3Ha4yeHHs yepe3 cucteMu QYyHKLiOHAJIbHUX PiBHSIHD - SIK HETIEPePBHUX iX po3B'sa3kiB. [lepexin Bix s-koBoro
300pa’KeHHS AificHOro yncia 1o Q-300paskeHHs, 1110 € y3arajJbHEHHSIM [IONIepeHbOr0, He MIPUBIB 10 BTPATU
HEINEePEPBHOCTI, a BUKOPUCTAHHS IIPU LIbOMY 3HAKO3MiHHUX PAJIiB 30araTujao poauHy QyHKIi CUHTYJISPHUMU
HEMOHOTOHHMMH, Hifle He MOHOTOHHUMU Ta Heau@epeHLiiloBHUMHU (QyHKLiIMU. BcTaHOBEH] y Aucepralii

(dpakxTasnbHi BIACTUBOCTI JOCIiIKyBaHUX QPYHKLIA - camoadiHHICTh IxHiX rpadikiB (K HACIiIOK caMOIIOi6HOCT]



reomeTpii Q-300pa’keHHs) CIPUSAIY BUBYEHHIO JIOKAJILHUX Ta I7100a/IbHUX iX BJIACTUBOCTEN, i JO3BOJINIU
06uncauTH iHTerpanu Jlebera. Y po6oTi 3allpOIIOHOBAHO OJHONIApaMEeTPUYHE y3arajbHEeHHS CUHIYISIPHOI QYHKIL]
MiHKOBCBHKOTO, SIKa BUBHAYAETHCS B TEPMiHAX eJleMeHTapHUX JIAHLIIOTOBUX NPO6iB i 3HaKO3MiHHUX JBINKOBUX PSIiB
(cneniazibHOTO KOJIyBaHHS JiMICHUX YMCEN 3 HeCKiHUeHHUM asdasiTom). [JoBeneHo, 110 KOXeH MPeICTaBHUK 1€l
cimM' € CTpOro 3pocTaryo10 CUHIYJISIPHOIO (PYHKIIi€l0, TOOTO HEeNepepBHOIO (PYHKIIi€l0, MOXiIHA SIKOi B pO3yMiHHI
Mmipu Jlebera piBHa HyJIIO.

2. The thesis is devoted to continuous on functions with complicated local structure (singular, nowhere monotonic
and nowhere differentiable functions) being solutions of some class of systems of functional equations. Using the
analysis of structural, self-similar and self-affine properties of known strictly increasing singular functions (Salem,
Salem-Tak6cs and Minkowski functions) and functional relations which they satisfy we give generalizations and
study their extremal, differential, integral and fractal properties. All functions under consideration are well defined
as continuous solutions of systems of functional equations. Transition to the -representation of real numbers
generalizing the -adic representation do not lead to loss of continuity, and use of alternating series enriches the
family of functions with singular non-monotonic, nowhere monotonic and non-differentiable functions. Fractal
properties of functions described in the thesis (in particular, self-affinity of their graphs as a consequence of self-
similarity of the -representation's geometry) help to study local and global properties of functions and calculate
the Lebesgue integrals. In the work we propose a one-parameter generalization of singular Minkowski function
defined in terms of regular continued fractions and alternating binary series (special encoding of real numbers
with infinite alphabet). We prove that every representative of this family is strictly increasing singular function that
is continuous function such that its derivative is equal to zero Lebesgue almost everywhere.
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