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complex variable

Pedepar/anoTamis:

1. Iuceprauiiina po60Ta MpUCBsAY€Ha NOCIIIKEHHIO IE€SKUX BiIKpUTUX IPO6JeM PO eKCTpeMasbHe PO30UTTS
KOMILJIEKCHOI [IJIOIMHY 32 JOTIOMOT0I0 PO3POOKY HOBUX MiXOiB i BIOCKOHAJIEHHS HassBHUX METO/iB reOMETPUYHOI
Teopii PpyHKLiN KoMITIeKCHOi 3MiHHOI. OCHOBHY yBary 30CepeipKeHO Ha BJIaCTUBOCTSIX KOHPOPMHUX BinobpaskeHb
Ta CUMETPUYHUX O0'€KTIB, SIKi JO3BOJISIIOTh BUSIBUTH I1€BHI F€OMETPUYHI XapaKTE€PUCTUKH IIYKaHUX €KCTPEMaIbHUX
KOH@irypauiil. B naniit Temaruili BaXXJIUBi pe3yabTaTy 0y OTPUMaHi, 30kpema, M.O. JlaBpeHTbeBUM, [ M.
T'omysinum, ILIT. Kydapesum, JI.I. Konbinoro, 3. Hexapi, M.O. Jle6eneBum, I[1.M. Tampazosum, O.K. Baxtinum, I'.I1.
Baxrinoio, I1.JI. [llopeHom, B.A1. T'yTasHcbkuM, I.B. Ky3bMiHOIO Ta 6araTbMa iHIIMMU BilOMUMU BU€HUMU. 30KpeMa, B
IYcepTaliliHii po6OTi PO3IJIALAEThC EKCTPEMAIBHA ITPOOJIEMA IIPO 3HAXOIKEHHSI MaKCUMYMY JOOYTKY
BHYTPIIIHIX pajiyciB n HenepeTUHHUX 06J1aCTeH, sIKi MiCTSATh BifITIOBIAHO N 3a1aHUX (iKCOBAaHMX TOYOK, TOOTO,

iHIIMMU CJ10BaMu, MPOo6IeMa MPo eKCTpeMaabHe PO3OUTTS KOMILJIEKCHOI IJIOMMWHY 3 N (PiKCOBAaHMMU TTONIOCAMU i



17151 [OBIJIbHOTO HATYPaJIbHOTO N = 5 OTPUMAHO OLHKY JOOYTKY BHYTPIIIHIX pafiiyCiB N HEMEPEeTUHHUX 00J1acTell SIK
D711 BUTIAAKY, KOJIM BCi 3a/1aHi TOUYKYM CKiHY€HHI, TaK i TOJi, KOJIX OJHA 3 33JaHNX TOYOK — HECKIHYEHHO BifganeHa
TOYKa PO3MMPEHOI KOMIJIEKCHOI IIJIOIMHY. HaBeieHO TaKoXK NPUKJIAIU 3aCTOCYBaHb BCTAHOBJIEHUX OLIIHOK 4K B
iHIINX 3a1a4aX TeOMETPUYHOI Teopii (PyHKLiN KOMIIJIEKCHOI 3MiHHOI, TaK i 17151 JOBEIEHHSI TEOPEM CIIOTBOPEHHSI.
KpiM TOro, BCTAaHOBJIEHO OL[iHKU JJI51 MAKCUMYMY 100YTKY BHYTPIIIHIX paziiyCiB N HeNepeTUHHUX 06J1aCTel, SKi
MICTATB BiANoBigHO n 3afaHux PikCOBaHUX TOYOK, ajie 32 YMOBHY, 1110 BHYTPIlIHi paniycu obsacTteil 6epyTbCsi B
Ieskux QiKCOBaHUX NOJATHIX CTENEHsIX. B mucepraniiiHiii po6oTi po3B’si3aHHS JaHOi IPo6aeMU 3BEAEHO A0 OLiHKU
(yHKUiOHAaJIA, IKAY iHBapiaHTHUH I[OA0 KOH(POPMHUX aBTOMOP(Pi3MiB KOMIIJIEKCHOI IVIOMMHY i OTPMMAHO HOTo
OLIiHKY [1J1 JOBi/IbHOI KOHIrypatii n HerepeTUHHUX 06J1acTel, sIKi MiCTSTbh BiZITIOBIIHO N 3aaHUX (iKCOBaHUX
CKiHYEHHHUX TOYOK, ajie [IPX BUKOHAHHI [IEBHOI yMOBU Ha cTereHi. Kpim 11poro, 6yJ10 OTpUMaHO OL[iHKY B 337a4i IIPO
eKCTpeMaJsibHe pOo30UTTS OOMeEKeHOi 06J1aCTi, a TAaKOX B eKCTpeMaJIbHUX MpobiemMax, Jie Ha MOJII0CU BiATIOBiIHUX
KBafipaTUYHUX AudepeH1iiaiB Hakianaancs MeBHi yMOBY, HAIPUKJIA, IO Lii TIOJIIOCH HaJlesKaTh NiHCHIN IPSIMIH,
IeSIKOMY eJlIICcy 4yu rinep6osi, abo 1110 OfKH 3 [I0JIIOCIB CHiBIaa€e 3 10YaTKOM KOOPAMHAT, a iHIIi HajexaTb
OJIMHUYHOMY KOJIy. BifjaHaunMo, 1110 B [€SIKMX 3 HaBe[IeHUX BUILe TpobseM 0yJI0 OTPMMAaHO TOYHi OLiHKY, a B

IeSKUX OJHOYACHO BEPXHi i HYDKHI OLIIHKM MaKCUMyMiB (PyHKIIOHAJIB, 0 JOCIiIKYIOThCSL.

2. The thesis is devoted to the study of several open problems on the extremal partition of the complex plane by
developing new methods and improving existing ones in the geometric function theory of a complex variable. The
main focus is on the properties of conformal mappings and symmetric objects, which allow the identification of
certain geometric characteristics of the desired extremal configurations. In this research area, important results
were obtained, in particular, by M.O. Lavrentiev, G.M. Goluzin, P.P. Kufarev, L.I. Kolbina, Z. Nehari, M.O. Lebedev,
P.M. Tamrazov, O.K. Bakhtin, G.P. Bakhtina, P.L. Duren, V.Ya. Gutlyanskii, G.V. Kuzmina, and many other prominent
scientists. In particular, in the thesis was considered the extremal problem of finding the maximum of the product
of the inner radii of n disjoint domains containing n given fixed points respectively; in other words, the problem of
the extremal partition of the complex plane with n fixed poles. For an arbitrary natural number n > 5, an estimate is
obtained for the product of the inner radii of n disjoint domains, both for the case where all given points are finite
and when one of the given points is the point at infinity of the extended complex plane. Examples of applications of
the established estimates are also provided, both in other problems of the geometric function theory of a complex
variable and for proving distortion theorems. Furthermore, estimates are established for the maximum of the
product of the inner radii of n disjoint domains containing n given fixed points respectively, provided that the
inner radii of the domains are taken to certain fixed positive powers. In the dissertation, the solution to this
problem is reduced to estimating a functional that is invariant under conformal automorphisms of the complex
plane, and its estimate is obtained for an arbitrary configuration of n disjoint domains containing n given fixed
finite points respectively, under a certain condition on the powers. Additionally, estimates were obtained for the
problem of the extremal partition of a bounded domain, as well as for extremal problems where certain conditions
were imposed on the poles of the corresponding quadratic differentials — for instance, that these poles belong to
the real line, a certain ellipse or hyperbola, or that one of the poles coincides with the origin while the others
belong to the unit circle. It is worth noting that for some of the aforementioned problems, sharp estimates were
obtained, while for others, both upper and lower bounds for the maxima of the investigated functionals were
derived simultaneously.
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