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Pedepar:

1. Incepraujiiine OOCIiIpKEHHs IPUCBSIYE€HE HAOIVDKEHHIO Pi3HOMaHITHUX (PYHKIIiY TOJIIHOMaMU Ta MOB'SI3aHUMHU 3
HUMU PYHKLiIMU. ['0JIOBHOIO METOIO IOCIiIPKEHHS € IOBEIeHHS KJIACUYHUX OLiHOK ITOXMUOOK HaOJIMKEHHS
IOJIIHOMaMH, 110 36epiraioTh IeBHi BJIAaCTUBOCTI PyHKIii, TO6TO 3a6€311e4yI0Th TaK 3BaHy allpOKCUMAaILilo 3
0OMEXEeHHSIMU.. 3HAUHY yBary IpUAijieHO BUBYEHHIO (POpMO36epiratodoro HabIMKeHHs, 30KpeMa KOMOHOTOHHOTO
Ta KOMO3UTHUBHOIO — TOOTO TaKUX, SIKi 30€piraloTb MPOMDKKM MOHOTOHHOCTI T4, BifIIOBiHO, 3HAKOCTAJIOCTi BUXiJHOI
dynkuii. CyyacHa teopist dopmosdepirarouoro HabJMKeHHS HellepEPBHUX Ha Binpisky QyHKIiM anrebpaiuHuMu
MoJIiHOMaMu Maii’ke HACTiNbKY X ITOBHA, 5K i BiIMTOBigHA Teopis HabamkeHHs 6e3 ooMexxeHb. [IpupogHiMm
nolmupeHHsM Liei Teopii € SPA (ShapePreserving Approximation) nepioguuHux (pyHKLiM, a TakoX SPA QyHKLiN
KOMILJIEKCHOI 3MiHHOY, 5IKi € 3HaUHO cKIangHimmumuy. TUM He MeHI, 32 ocTaHHi 2025 poKiB BinbyI0Ch CyTTEBE

nipocyBaHHs SPA nepioguyHux QyHKIIiN, aje, K He JUBHO, OCTAaTOYHI pe3yJIbTaTh Oyl OTPHUMaHi [1J1s1 KYyCKOBO-



ONYKJIMX (ZMOHOTOHHMX) TA QMOHOTOHHUX (PYHKIIii1, ajlé HE KYCKOBOMOHOTOHHUX (IMOHOTOHHUX). Came KyCKOBO
MOHOTOHHI nepioguyHi QyHKUii gocaimkeHi B 6y po3nisni nuceprauniitHoi pobotu. o crocyeTbest SPA dyHKIii
KOMILJIEKCHOI 3MiHHO{, TO 11eil po3ais Teopii GyHKIIii e 3HaXOAUTbCS B I0YAaTKOBOMY CTaHi i [1eBHE IIPOCYBaHHS
MiCTUTBbCS B po37isi 4 aucepTaniiiHoi po6oTu. Po3min 5, B IKOMy PO3IJISIIal0ThCS TaK 3BaHi ri6pUiHi OTiHOMY, €
IOIMOMDKHUM [J151 pO34iny 6, ajie, Ha Hall [OTJIsAl, MA€ CAMOCTIVHUI iHTepec. HapelTi, BAKJIMBAM arapaTtoM y
OaraTbox JOBeIEeHHsX Teopil PyHKLii € HepiBHICTb BiTHI - 30Kpema, B Teopii criyiaiiHiB, KOHCTPYKTUBHIN Teopil

dyHKUii Ta iH. [JoTOuKOBUI1 BapiaHT HEPiBHOCTI BiTHI mocigKyeTbCs B po3ini 3.

2. The thesis study is devoted to the approximation of various functions by polynomials and related functions. The
main goal of the research is to prove classical estimates of approximation errors by polynomials that preserve
certain properties of the function, that is, provide the socalled constrained approximation. The special attention is
paid to the study of Shape Preserving Approximations (abbreviation SPA), in particular comonotone and copositive
approximations that is, those that preserve intervals of monotonicity and, respectively, sign of the given function.
The modern theory of SPA of functions continuous on a segment by algebraic polynomials is almost as complete as
the corresponding theory of approximation without constraints. A natural extension of this theory is SPA of
periodic functions, as well as SPA of functions of a complex variable, which are much more complicated.
Nevertheless, during last 2025 years there has been a significant advance of this theory, but, surprisingly enough,
the final results have been obtained for piecewise convex (2 monotone) and gmonotone functions, but not
piecewise monotone (Imonotone ). Namely the piecewise monotone periodic functions have been investigated in
the 6th section of the thesis. As for SPA functions of a complex variable, this section of the theory of functions is
still at the beginning of its development and some progress is presented in Chapter 4 of the thesis. Chapter 5,
dealing with the socalled hybrid polynomials, is complementary to Chapter 6, but has, in our view, its separate
interest. Finally, Whitney inequality is an important tool in many proofs of function theory in particular, in spline
theory, constructive function theory, etc. A pointwise version of Whitney's inequality is studied in Chapter 3.
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