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I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
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V. BizomocTi npo gucepraniio

Moga guceprariii:

Koau TemaTHYHHUX PyOpPHK: 27.01

Tema guceprauii:

1. BnactuBocTi kiaciB rooMopPHUX QYHKLiN 06MEXEHOr0 iHIeKCY

2. Properties of classes of holomorphic functions of bounded index

Pedepar:

1. Y po60Ti 06'€eKTOM JOCII>KEHHS € KJIACH LiJIMX Ta aHAIITUYHUX B KyJli 44 Y TIOJIIKPY3i PYHKLi 06MEKEHOro
S\mathbf{L}S-inzmekcy 3a cykynHicTio 3MiHHUX 411 06MexkeHOoro SLS-iHgekcy 3a HarmpssMkoM. Taki Kacu € ZoBoJI
mmpokumu. [1po 11e CBigyaTh qoBeeHi TeopeMu icHyBaHHsL. 30Kpema, 1uis uinoi dyHkuii SF: \mathbb{C}~n\to



\mathbb{C}$ icuye nomarna nenepepsHa dyukuis S\ mathbf{L}:\ mathbb{C}"n\to\ mathbb{R}n_+$ taka, mo SFS
--- o6mexxeHoro S\ mathbf{L}S-inmekcy 3a cykynHiCTIO 3MiHHUX, TOA] I TiINBKY TOA|, KOMU SFS Mae o6MeskeHy
KPaTHICTh HYJIbOBUX TOYOK. 715 LIi/INX Ta aHAJITUYHUX B OAUHUYHIN KyJli QYHKIIi Bif IEeKiNbKOX 3MiHHMX
o6mesxeHoro S\ mathbf{L}S-innekcy 3a cyKkymnHicTiO 3MiHHUX BCTAaHOBJIEHO KpUTepii HasieXXHOCTi QYHKLIii 10
BiZIITOBiAHYMX KJIACiB, TEOPEMU iCHYBAaHHS Ta iHIII BJIACTUBOCTI, IKi OIIMCYIOTh JIOKAJILHE ITOBOIKEHHS IXHIX
YaCTUMHHUX MOXiAHUX Ha KiCTSKaX MOJIiKpyra. 3HalieHO TOYHI OL[iHKM 3pOCTaHHs Jorapudma MakKCUMyMy MOy JIsI
TaKUX PYHKLIiN Ha KiCTSIKy MOJIKPYra, 10 NOKPALYIOTh B O4HOBUMIPDHOMY BUIIQJKY Bi[IIIOBiAHY OLiHKY, JOBEIEHY
panime M. M. lllepemeToro. 3HaiieHO JoCTaTHI yMOBM o6MeskeHocTi S\ mathbf{L}S-iHnekcy 3a cykynHicTiO
3MiHHUX LIiIINX Ta QaHAJIITUYHUX B KyJli PO3B'SI3KiB CUCTEM JIIHIMHUX PiBHSIHD 3 YAaCTUHHUMU NTOXiIHUMU BULIUX
MOPSIKiB Ta OTPMMAHO TOYHi OIIiHKM IXHbOTO 3pOCTaHHs Yepes3 apaMeTpH, 3aJIe>KHi Bifj koeillieHTiB cucTeM.
3anponoHOBaHO NOBHICTIO HOBUM MiAXiA y Teopii (GyHKLiN Bif HeKiNbKOX 3MiHHMX OOMEXEHOr0 iHIeKCy -
BMKOPUCTaHHS BUYEPIIaHHS 6araTOBUMiPHOTO IPOCTOPY KYJSIMU 3aMiCTh MOJIKPYTIB, 10 LO3BOJINJIO BUSIBUTH HOBI
XapaKTePUCTUYHI BIaCTUBOCTI PyHKIilT o6Mexenoro S\ mathbf{L}S-inmekcy 3a cyKynHiCTIO 3MiHHUX Yepe3 OLiHKY
MaKCHMMyMYy MOJyJIg TaKUX (PYHKLIMN Ta ixHiX NOXigHUX Ha cdepi. Briepiie oTpMMaHO aHaI0ry JIOrapuPpMidHOro
KPUTEPIIO Ta OL[IHKA MAKCUMYMY MOJIYJISl YePE3 MiHIMyM MOIYJIst IJist X GyHKIiin o6mesxkeHoro S\ mathbf{L}S-
iHIeKCy 3a CYKYIIHICTIO 3MiHHUX. 3HaWIeHi YMOBU MICTSATh OOMeKeHHS Ha ITOBOIKEHHS YaCTUHHUX JIOTapu@MiuHnx
NOXiAHMX 32 yciMa 3MIHHUMMU 30BHi [I€SIKMX BUHITKOBUX MHOUH Ta Ha Mipy HYJIbOBOi MHOXKUHM L1ij10] (PyHKIII B
MOJIKPY3i.

2. The objects of investigations are classes of entire and analytic functions in the unit ball or in a polydisc of
bounded S\ mathbf{L.}S-index in joint variables index or of bounded SLS-index in direction. These classes are quite
wide. This is proved by the existence theorems. Particularly, for an entire function SF: \mathbb{C}"n\to
\mathbb{C}$ there exists a positive continuous function $\ mathbf{L}:\ mathbb{C}"n\to\ mathbb{R}"*n_+$ such
that SFS has bounded S\ mathbf{L}S-index in direction if and only if SF$ has bounded multiplicity of zero points.
For entire and analytic functions of several variables in the unit ball of bounded S\ mathbf{L}$-index in joint
variables there is established characterizations of these classes, existence theorems and other properties which
describe local behavior of the partial derivatives on the skeletons of polydisc or estimates of coefficients of power
series expansions. Also we have obtained sharp growth estimates of logarithm of maximum modulus for these
functions on the skeleton of polydisc. In this way, we improve some growth estimate for functions of one variable
proved by M. M. Sheremeta. There are deduced sufficient conditions of boundedness of the S\ mathbf{L}$S-index in
joint variables for entire and analytic solutions in the unit ball of linear higher-order systems of partial differential
equations. For these solutions we find sharp estimates of its growth by parameters depending of the coefficients of
the system. Developing a new approach in function theory of bounded index a usage ball exhaustion instead
polydisc in multidimensional complex space allowed us to discover new characteristic properties of functions of
bounded S\ mathbf{L.}S-index in joint variables by estimate of maximum modulus of the functions and its
derivatives on a sphere. As sufficient conditions there are presented analogs of logarithmic criterion for entire
functions of bounded S\ mathbf{L}S-index in joint variables. The obtained conditions describe behavior of partial
logarithmic derivatives in all variables outside some exceptional sets and a measure of zero zet in polydisc. We also
examine characterizations of entire and analytic functions in the unit ball of several variables of bounded SLS-
index in a direction. For these classes there are sharp growth estimates of logarithm maximum modulus on a
circle. Using logarithmic criterion there is selected a subclass of entire functions of unbounded index in any
direction such that they have bounded index in each slice $\{z"0+t\ mathbf{b}: t\in\ mathbb{C}\}$ for a given
Sz70\in\mathbb{C}n.S For some functions with described property there is a constructed a positive continuous
function such that they have bounded SLS-index in the same direction. We fully prove a hypothesis about weaker
sufficient conditions of SLS-index boundedness in direction for entire functions (estimate of maximum modulus,
minimum modulus on a circle, logarithmic criterion) by replacement of universal quantifier on existential
quantifier of some radius. The sufficient conditions of SIS-index boudedness of entire solutions of equation
Sw'=f(z,w)$S are presented. This is revealed that the condition ,SFS is holomorphic in S\ mathbb{C}"~nS$*“ is essential.
It can not be replaced by the condition "SFS is holomorphic on all slices of the form $z”0+t\ mathbf{b}$S" in the



theory of entire functions of bounded SLS-index in the direction.
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TOJIOBH pagu
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TOJIOBYIOYOTO Ha 3acCiaHHi
BignoBigasbHUI 3a MiATOTOBKY
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IOpuenko T.A.



