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AHOTAIIIA

Kypuaarx A. O. Acumnrorudni BJIACTUBOCTI 1 PO3I0JILJI 3HAYEHb BHUIIAIKOBUX
anagiTmaHux Qynkiiit. — Ha mpasax pykomnucy.

Hucepraliiss Ha 3700yTTsI HAYKOBOI'O CTYIIEHSI JOKTOPa (PI3MKO-MaTeMaTUIHUX
Hayk 3a cremniajibHicTio 01.01.01 “Maremaruunnii anamiz”. — IIpukaprnarcbkuii Ha-
mioHa/bHUi yHiBepcuTeT iMeni Bacuisi Credannka, IBano-@pankiBebk, 2024.

uceprarnist ckiajgaetbest 31 BeTyiry, [6] po3iiiB, BUCHOBKIB, CIIICKY BHKOPUCTa-
HUX JizKepeJi. Y BCTYIN 0OIPyHTOBAHO aKTyaJIbHICTh TEMU JIOCKEHb, C(POPMYJIHO-
BaHO MeTY, 3aBJIaHHs, TTPeJMeT, 00’ €KT Ta METOIN JIOC/II/IZKEeHH, HaBeIeHO HaYKOBY
HOBH3HY, ITPAKTUYHE 3HAYECHHsI OTPUMAHUX PE3YJIbTATIB Ta OCOOUCTHII BHECOK 3J10-
OyBaua, a TaKOXK BKa3aHO, Jie allpobOBaHi Ta OIyO/JIIKOBaHI OCHOBHI pe3y/IbTaTu JIi-
cepTartii.

Y poboTi 00’€KTOM JHOCJYKEHHsI € KJIacH aHAJITUIHUX Ta BUIAJIKOBUX AHAJI-
TUIHUX (PYHKIIIH, 300parkKyBaHuxX 301:KHIMHU B JIOBLJIBHINT KpaTHO-KPYTOBiil 00/1acTi
Peiinxapia crerieHeBUME psijlaMi, & TaKOXK HIJINX KpaTHuX psiaiB Jlipixiie, JaxkyHap-
HUX DPsAJIIB 38 OJHOPIIHUMHE IToJiHOMaMu Ta inTerpasin Jlamnaca-Crinr’eca.

Y Apyromy po3iaijii BIEpIIe 3 OJHIET TOUKU 30PY PO3IJISIAI0THCS AHAJIOIN KJIACH-
yHUX HepiBHOCTI BiMmaHna Ta criBsigHorendst bopess B Kiaci aHaITUIHIX PYHKITIiT

+00
BiJl 0/THIET 3MIHHOT, 300paKyBaHuX crerneHeBUMu psitaMu f(z) = Y a,2" 3 10BLIb-
=0
HUM CKIHYeHHUX 91 HEeCKIHIeHHIM paJiiycoM 36ixkuocTi R € (0; —I—oﬁ)] Ta BCTAHOBJICHO
HANO1IBII 3araIbHUN OINC BUHSITKOBUX MHOXKHUH Y IIUX TBEpKeHHsAX. OTpuMaHi TyT
CIIIBBIJTHOIIIEHHS BUKOHYIOTbCS 30BHI BUHATKOBOI MHOYKUHU CKIHYEHHOI JIorapudmi-
YHOI h-MipHu 3 JIOBLIBHOIO 3pOCTal0do0 (PYyHKIIEIO A, 1110 BU3HAYAE J1aHy h-Mipy, sK
JUIs aHAJATUIHUX (PYHKINN, Tak 1 JAJ1s ianx yHKIii Bix ogniel 3minHol. OTrpuma-
Hi TYT TBEpJXKEHHsI MiCTATb B cODI TBEPJ2KEHHs IIPO KJAaCUUHY HepiBHicTh Bimana
JUT 1nX (DYHKIN Ta Ipo HepiBHiCTH Tuiy Kesapi i aHa iTUIHUX (DYHKINH B
OJIMHUYHOMY KPY3l, & TaKOyK ICTOTHO JIOIIOBHIOIOTH PE3YJbTaTh IOIEPETHUKIB CTO-

COBHO sIK aHaJIOTiB HepiBHOCTI Bimana, Tak i criiBBijiHOIIeHHST Bopesis, 10 BUKOHY-



I0THCSI 30BHI BUHSITKOBUX MHOYKWUH, BEJIUUNHA AKX OIUCYETHCSA B TEPMiHAX CKIHYEH-
HOCTI1 1XHBOI JiorapudMidaol h-mipu. BeTanoBiieHo TakoxK HAsABHICTH eeKTy THUITY
JIeBi icToTHOrO yTOYHEHHsI HEepIBHOCTI Tuiy Bimana Jijist BUITaKOBUX CyOraycoBUX
iINX PYHKIH, sIKi 300parkaloThCsl JaKyHaAPHUME CTEIeHEeBUMU PSIAAMU BULJISILY
+o00

f(2) = > apZi(w)z", ny € Zy. 3a3Ha91MO, MO Y BCIX PE3yIbTaTax MomnepeHIKIB
(IT. HeB]i{):R/I. Crina, I1.B. ®@inesuua, O.B. 3pyma i O.B. Ckackisa) mociiioBHICTD He-
3aJIeXKHIX BUIAIKOBUX BEJININH Zj(w) € Maii?Ke HAIIEBHO PIBHOMIPHO 0OMEZKEHOI0, &
TOC/TTIOBHICTH CyOrayCoBIX BUIAIKOBUX BeJUINH Zk(w) MOXKe He OyTu PIBHOMIPHO
00MezKeHoI0.

KpiM 115010 y jlaHOMY PO3JiJi BCTAHOBJICHO HasiBHICTH epeKTy THIy JIeBi jis

400
BUIA/IKOBIX aHAJITHIHUX (DYHKINH Big omuiel sminHOl f(2,w) = > a,Z,(w)2" y
=0
BHUIIAJIKY KOJIU MOCJIIOBHICTD BUIAJIKOBUX BeJUINH Z, (W) € HOCJIi,ZL%BHiCTIO cyOray-
COBUX BUIIAJIKOBUX BEJIMYUMH, ITOC/IIOBHICTE JHUCIEPCiil IKUX € oOMexkeHor. Takoxk
BCTAHOBJIEHO HEOOXIJIHICTh YMOBH OOMEXKEHOCTI TOCJIIOBHOCTI JIUCIIEPCIit JIIsd Ha-
BABHOCTI ecbekTy THIry JIesi.

Hocnikenns aHaJjoriB HepiBHOCTI Tuiy Bimana g aHaJdiTUIHUX (DYHKITIT
BiJI JIEKLIBKOX KOMILIEKCHUX 3MIHHUX MPOBOIUTHCA Yy TPETHOMY PO3JiI. ¥ Iho-
My PO3JiJi B Kjaci aHagiTHIHuUX (DYHKIH, 300parkyBaHuX B JIOBLIbHIN (ikcoBa-
Hill KpaTHO-KPYTroBiii obJiacTi PeiiHxap/ia KpaTHUMU CTEIIEHEBUMU PsIJIAMU BUTJISILY

+00
f(z) = f(z1,...,2p) = > an2", BuepIe PO3BUHYTO HiJxix Ty MeTony Bimana-
[In[|=0
BaJiipoHa i TakozK BIIepilie OTPUMAHO B HAHOLIBII 3ara/JlbHOMY BUIJISII aHAJIOTH KJla-
ciaHol HepiBHOCTI Bimana. [Ipu 11boMy, BCTAHOBJIECHO sIBHI 3aJI€2KHOCTI MiXK BUTJIsI-
JlaM OTPUMAHUX aHaJoriB HepiBHOCTI BiMaHa 1 JOBIJIbHOIO Hallepe] 3aJaHOoi0 Mi-
poto (h-MipoI0), CKIHUYEHHICTD SIKOT JIA€ ONUCAHHS BEJMYNHU BUHATKOBOT MHOXKIHU
B OTpUMaHiil HepiBHOCTI. BUKOpuUCTaHHS JIOBLIBHOI A-MipH JIJIsI OITMCAHHS BEJIMUIIHN
BUHATKOBOI MHOXKIHHU, 3 OJHIET CTOPOHU BUKJIUKAHO IOTPEOAMU PO3IIMPEHHS 30HU
3aCTOCOBHOCTI pe3ysbTaTiB Teopii Bimana-Basipona (30kpema, B anagiTu4Hiil Teo-
pii auepeHIiiiHIX piBHAHB), a 3 IHIOro 6OKY MPOJAUKTOBAHO BiJOMOIO TTPOGJIEMOI0

I1.B. OcTpoBchbKOTo po BijmyKaHHsT HaKpalie MOKJJIMBOIO OIUCY BEeJMINH BUHSI-



TKOBUX MHOYKIH, 9K B KJIaCU4Hiil HepiBHOCTI BiMana, Taxk 1 B3araJji B pi3HOMaHITHUX
ACUMIITOTUYHUX CIIBBIIHOIIEHHSIX, IO PO3TJIAIAIOTHCA B I1iil Teopil. Y BUIAJIKY IIi-
X (PYHKIIH, 9K Bij OIHIE] KOMIJIEKCHOI 3MiHHOI TaK i Bij OaraTboX 3MIHHUX JIJId
IILJIOTO PSAJly aCUMIITOTUYHUX CITIBBIIHOIIEHb, OCTATOYHI BIJIIIOBII 3HallIeH]l paHilie
y nparsx I1.B. @inesuua, a takoxk O.B. Ckackiba pazom 31 O.B. 3pymom, T.M. Ca-
70, O.M. TpaxaJjio Ta [I.FO. 3ikpadem. VcIinHicTh TPOBEJIEHOTO Y JIPYTOMY PO3JIiJi
JIOCJTIJIZKEHHSI CTEIEeHEBUX PSIIB Y JIOBLIBHIN KpaTHO-KPYToBiil obJiacti Peitaxapa,
3 OJIHOr0 OOKY BKa3ye Ha MOXK/JIUBICTBH YCIIIIHOI peasiizalliil mijaxoaiB tTuny BimaHna-
Basipona y mpoMy BUTIAJIKY, & 3 IHIIIOT0 O0KY pe3y/IbTaTi BKa3yIOTh Ha e(eKTUBHICTH
1 HOTY?KHICTh METOJIB, PO3BUHYTUX Y HbOMY, 1 Ha Te, 1[0 METO/U K IIHOTO PO3JILIY,
TaK 1 po3/iay 2, 6e3yMOBHO MOBUHHI OYTH 3aCTOCOBaHI Y TOAAIBINNX JTOCIIiIZKEHHSX,
OCKITBKHI Pe3yJIbTATH ITPO HEPIBHOCTI Tuity BiMaHa y IeBHOMY CeHCl MOYKHA BBaXKaTH
1H/IMKATOPOM MOXKJIMBOI YCHIIMIHOCTI MOJAJIBIITNX JIOC/I1/I?KEHD.

3 OTPUMAHOTO Y TPETHOMY PO3/IiJIi TBEPJPKEHHS, K HACIIIOK, OTPUMYIOTHCS, STK
BIJIOMi1 HEPIBHOCTI I IINX (DYHKINN BiJl AEKIJIbKOX 3MIHHUX, TakK 1 JIjIsd aHAJJIITH-
gHUX (PYHKINN BiJ oHiel 3MiHHOI. TOUHICTH OTpUMAHUX HEPIBHOCTEH BCTAHOBJIEHA,
y BUITAQJIKY, SIKIO 00JIacTh 30i1KHOCTI KPATHOT'O CTEIEHEBOTO PSIJIY € OJ/IHA 3 MHOXKIH
Cr, D' xCP L DP, nel,peN,p>1, p>2.

Y TpeTboMy PO3JILIL TAKOK PO3JISHYTO BUIAAKOBI anamiTnani dyskimil f(z,t) =

400
> ap X, (t)2", obmacTio 301KHOCTI SKHX Maii’Ke HAICBHO € KPaTHO-KPYroBa
[In||=0
obsiacth Peitaxapa. /st mux pyHKII BCTAHOBJIEHO HASBHICTE epeKTy JIeBi i moody-
JIOBAHO TPUKJIAIN HA TOYHICTH OTPUMAHUX TBEP/ZKEHb. Pe3yabTraTi 1mporo posiry
B 3araJIbHOMY CEHCI IMOBHICTIO BUYEPIYIOTH, chopMysiboBany B 1996 p. npod. A.A.
Tosnpabeprom 1 mpodp. M.M. Illepemeroto mpobiieMy, po HAABHICTL €PEKTy THUITY
JIeBl y BUNIQJIKy KpaTHUX CTEIeHEeBUX PsJIiB.
O0’eKTOM JIOC/IIJIZKEHHsT Y YeTBepPTOMY PO3/IiJi € i (PYHKIII, IpeacTaB/IeHi Jia-
+00
KyHAPHUMI DsIJIAMI OJHOPITHIX mosiHoMiB y Burisiil f(2) = > Pr(2),z € CP, ne
k=0

Py(z) =ay € C,Py(z) = > anz" — onHopigni nogiHOMI cTereHs e € Zy, i
[nll=Ak



0=X <X T 400 (1 <EkT+00), A= (\). Buuepnanus CP BijdyBaeThest He 10-
JIKpyTaM#, & JOBLILHOIO OTHOITAPAMETPUIHOIO CHCTEMOIO MOIIOHNX MTOBHIX KPATHO-
KPYTrOBUX 00JIaCTell 3 TEHTPOM Y MovarKy KoopauHat. OIiHKa MaKCUMYMY MOJLYJIsS
MPOBOJINTHCS Uepe3 JliaroHaJbHUil MakcUMaJ bHN djieH psay. /loBemeno amasioru
HepiBHOCTI BiTyisina-I'osibi0epra, BcTaHOBJIEHOT y TaKiii IIOCTAHOBIL TUTAHHS JIJIsT ITi-
X (PYHKIIIH BijT 6araTbox KOMILJIEKCHIX 3MIHHUX. TaKoxXK MoOyI0BaHO MPUKJIA]] Ha,
TOYHICTH OTPUMAHUX TBEP/ZKEHbD.

Y ApyroMy mipo3/iijii BCTAHOBJIEHO aHAJOIM HepiBHOCTI BiMaHa /1 1mijimx Kpa-
THUX psiaiB [lipixJie 3 JOBIIbHUME KOMIIJICKCHUMHE TTOKAQ3HUKAMU. A came, PO3IJIAHY-
To psiju Jlipixse abcomoTHO 3012KHI Y BChbOMY KOoMILIeKcHOMY rpocTopi CP Buriisity

400
F(z) = Y ane®™) 3 1axomo nocrigosnicrio noxasmukis (A,), mo {\,: n € ZP} C
[In]|=0
CP ta A, # A\, 17151 BCix n %% m. JloBesieHo 6araToBUMIpHUI aHAJIOT HEPIBHOCTI THUITY
Bimana, sgKuii € y3araJbHEHHIM OJIHOBUMIPHOI T€OPEeMH, 70 sAKOI Oy/10 OOy 0BaHO
NPUKJIa]] Ha TOUHICTD.

HocizKeHHs: acCUMITOTUYHIX BJIACTUBOCTEN HMOBIPHOCTI BIJICYTHOCTI HYJIB Y
raycoBUX aHaJAITUYHUX (PYHKINH B KpPy3i 3 MEHTPOM Yy MOYATKY KOOPJUHAT ITPOBO-
JIThCA y T aToMy po3aii. Hexait (ﬁn(w)) € Nc(0;1) — noctiioBHicTb HE3aIEKHIX
BUIIA/IKOBUX KOMILJIEKCHUX BEJUYUH 31 CTaHJIapPTHUM TayCOBUM PO3IOJIILIOM Y KOM-
IJIeKCHIN tomuni 31 nfiabnicTio pe, (2) = %G_MQ, z € C, n e Z;. Hna ninnx

400
TPaHCIEeHIeHTHUX raycoBux Gyukuiil f(z,w) = Y. &, (w)a,2" panime B mpargx
n=0
A. Himpi, M. Cosina ta ixmunx Oyyin BiJloMi aCUMITOTUYHI OIIHKY MOBIPHOCTI BijI-
CYTHOCTI HYJIIB B JIOBLIBHOMY KPY3l 3 IIEHTPOM Yy [IOYATKY KOOPJ/IMHAT Ta BUCJIOBJIIO-
BaJIMCh TIIIOTE3U CTOCOBHO 1X TOYHOCTI, OCKLJIBKI MUTAHHS PO TOYHICTD IIUX OIIHOK
BaJIUIIAINCT BIIKPUTUME. Y JucepTaliiiHi poboTi JaHO BiANOBIAL Ha I MUTAHHIA
y BUINAJKY KOJH TeiopoBl KoedimmieHTn I1ijaol (hYHKINT JOMHOXKAIOTHCS Ha JI00Y-

TOK TayCOBUX BUITQIKOBUX BeJIMIWH Ta BunajgkoBux BeqmawH [[lreitnrayca. ToOTo,
400
P _ n _ i (w
st byukiii urisy f(z,w) = Y. ep(wr)én(wr)anz™, ne e,(wi) = e n(wn) (6,)
n=0
— TIOCJIJIOBHICTh He3aJIe?KHUX BUIIQ/IKOBUX BeJIMUUH, PIBHOMIPHO PO3IOJL/IEHUX HA



[—m,7), (€n(w2)) € Ne(0;1). Tlpu npomy BigoMy paHilie OLIHKY 3HH3Y iICTOTHO 11O-
cusieno. BukopucroByoun nedki pesyiabraru 3 Teopil Bimana-Basipona i miimx
TPaHCIEHICHTHUX (DYHKITI{, OTpUMAHO aCUMIITOTUYHI OIIHKHU 3TOPH 1 3HU3Y 3rajia-
HOI HMOBIPHOCTI 30BHi JIesIKOI BHHSITKOBOI MHOXKMHH Ta I100YIOBaHO NPUKJIAIN Ha,
TOYHICTH OTPUMAHHUX OIIHOK.

Ha Bijminy Bij 1iimx raycoBux (yHKILN, /I TayCOBUX aHAJITHIHUX (PYHKITI
B OJIMHUYHOMY Kpy3i IMpobsieMa 3HaXO/KEHHsT aCUMIITOTUIHUX CIIBBIJIHOIIEHDb IS
IMOBIDHOCTI BIJICYTHOCTI HYJIIB 3aJulajacs IPpaKTUYHO TOBHICTIO BIAKPUTOIO Y 3a-
raJIbHOMY BUIIQJIKY. Dy BijioMi JIuIe OMiHKY JJIsl IedKUX aHAJITHIHNX PYHKILN 3
IIJIKOM KOHKPETHO 3aJIaHUMI TeflJIOpOBIMHU KOediIlieHTaMU.

Y apyromy mipo3/IiJii IHOIN0 PO3JILITY JUCEPTAIIITHOTO AOCTIIZKEHHA OTPUMAHO
ACUMIITOTUYHI CIIBBIHOIIEHHS JIJIs1 IMOBIPHOCTI BIJICYTHOCTI HYJIIB 30BHI MHOKIHUI
CKIHYEHHOI JiorapuMiTHOl MipH I KJIacy BUIAJIKOBUX aHAJITUIHUX (PYHKINH B
OJINHIYHOMY KPY3i, M0 BU3HAYAETHCS IIJIKOM ITOAIOHO 0 KJIACY BUIIAJIKOBUX ILINX
raycoBux (byHKIIiil, pe3y/ibTaTl CTOCOBHO SIKOI'O oOImcaHo Buire. IIpu npomy y 1mo-
PIBHSIHHI 3 BHUIIAQJIKOM IJINX PYHKIIIN el KJac BUBHAYAETbCs JTOAATKOBOIO YMOBOIO

li_mlfNY) > 4, N(r) = #{n: |a,|r™ > 1}. llobynoBano npukgajm Ha TOIHICTDH

n
il 1-r
OTPpUMaHNX BEPXHbLOl Ta HUZKHbLO1 OIIHOK.

Y mocToMy PO3/IiJli BCTAHOBJIEHO CHIBBIIHOIIEHHA TUITY Bopess ajs inTerpaJin
Jlamnaca-Crinr’eca F(z) = [ f(u)e™v(du). IobynoBano npukiaj Ha TOUHICTH
R4
OO0 TBEPJIZKEHHS.
Y TperboMy MiIPpO3IiJl MPOBEAEHO JOCIIIZKEHHs OJJHOTO OAHaXOBOI'O ITPOCTOPY
(0.9]
inrerpanis Jlamaca-Crint’eca ta pazis dipixie surnsny D(o) = Y d,et”.
=1
Takoxk y mocToMy po3/iji OTPUMAHO TBEPJZKEHHS PO ysarangeHi Ta MOJIU-
JikoBaHO y3arajbHeHI MOpsJKU 3pocTanHs iHTerpaJis Jlamraca-Crinr’eca Ta j10-
caijizkeno nesHi nmpoctopu @perrte minx pagis ipixje cKiHIeHHOro y3arajJbHeHOTo
OPATKY.
Vci pe3yabTaTH JiucepTalil, sKi BUHOCATHCS Ha 3aXHUCT, € HOBUMHU. BoHu Mma-

I0Th TEOPETHMIHUIl XapaKTep 1 MOXKYTh OYTH BUKOpPUCTaHI K B OaraToOBUMipHOMY



KOMILJIEKCHOMY aHaJli31l, TaK 1 B IHIIUX PO3JiJax aHaJl3y, a TaKOK B TaKHUX CyMi-
JKHUX PO3/LIax MaTeMaTuKW, 9K JAudepeHIliiiai piBHIHH 1 Teopisd WMOBIpHOCTEI].
Kiro4goBi cioBa: anajiTuyni GyHKINT, KpaTHI cTeleHeBl Psjiy, JJaKyHapHi Psi-
JIF OTHOPIIHMX MTOJIIHOMIB, KpaTHI paan [ipixie, MaKCUMyM MOIY/IA, MaKCUMAJIbLHII
YJIeH, TayCcoBi Ta cyOraycoBi BUIIa/IKOBI BeJIMUNHI, HePiBHICTH BiMaHa, cIiiBBifHOIIEH-
Hs1 Bopesst, edexr Jlei, HepiBHicThb Bitisina-I'oibjbepra, KpaTHO-KpPyroBa 00J1acTh
Peitrxapia, iMoBipHiCTh BijicyTHOCTI HYJI1iB, inTerpasu Jlamnaca-CrinT’eca, y3araib-

HEHUI ITOPSIOK.



ABSTRACT

Kuryliak A.O. Asymptotic properties and value distribution of random analytic
functions. — Manuscript.

The thesis for the degree of Doctor of Physical and Mathematical Sciences,
speciality 01.01.01 — Mathematical analysis, Vasyl Stefanyk Precarpathian Na-
tional University, Ivano-Frankivsk, 2024.

The thesis consists of an introduction, 6] sections, conclusions, references. The
introduction consists of the relevance of the research topic, purpose, objectives,
subject, object and research methods. The introduction substantiates the rele-
vance of research topic. The goal, subject, object and methods of the research
are listed there. Scientific novelty, the practical significance of the results and
applicant’s contribution are also indicated in the introduction.

The object of investigations are classes of analytic and random analytic func-
tions, represented by convergent power series in an arbitrary multiple-circular
Reinhard domain, entire multiple Dirichlet series, lacunary series of the homoge-
neous polynomials and Laplace-Stiltjes integrals.

In the second chapter, for the first time, analogues of classical Wiman in-
equalities and Borel relations in the class of analytic functions of one variable,
represented by power series f(z) = Jrzo:o a,z" with an arbitrary finite or infinite ra-
dius of convergence R € (0; 400 annd: (1):he most general description of exceptional
sets in these statements is established. The relations obtained here hold outside
the exceptional set of finite logarithmic A-measure with arbitrary increasing func-
tion h that defines a given h-measure, both for analytic functions and for entire
functions of one variable. This statements obtained here include the assertions of
the classical Wiman inequality for entire functions and the Kevari inequality for
analytic functions in the unit disk, and also significantly complement the results
of the predecessors regarding both Wiman’s inequality analogues and Borel’s re-
lations, which are fulfilled outside exceptional sets, the value of which is described

in terms of the finiteness of their logarithmic h-measure. The existence of a Levy-



type effect of a significant improvement of the Wiman-type inequality for random
sub-Gaussian entire functions, which are represented by lacunar power series of
the form f(z) = Z apZy(w)z", ng € Zy. Note that in all the results of the
predecessors (P. Levy, M. Steel, P.V. Filevych, O.V. Zrum, and O.B. Skaskiv),
the sequence of independent random variables Zj(w) is almost surely uniformly
bounded, but the sequence of sub-Gaussian random variables Z;(w) may not be
uniformly bounded.

In addition, in this section, the existence of a Levy—type effect is established
for random analytical functions of one variable f(z,w) = Z anZp(w)z" in the
case when the sequence of random variables Z,(w) is a sequence of sub-Gaussian
random variables, the sequence of variances of which is bounded. The necessity of
the condition of the boundedness of the sequence of dispersions for the presence
of the Levy-type effect is also proved.

The study of analogues of the Wiman-type inequality for analytic functions
of several complex variables is carried out in the third section. In this section, in
the class of analytic functions represented in an arbitrary fixed multiple-circular
Reinhard domain by multiple power series of the form f(z) = f(z1,...,2,) =

Jio a,z", for the first time, an approach like the Wiman-Valiron method was

Inf|=0
developed. Also for the first time analogues of the classical Wiman inequality

were obtained in the most general form. At the same time, dependencies have
been established between the forms of the obtained analogues of Wiman’s inequa-
lity and an arbitrary predefined measure (h-measure), the finiteness of which gives
a description of the value of the exceptional set in the obtained inequality. The
use of an arbitrary h-measure to describe the size of the exceptional set is, on the
one hand, caused by the need to expand the area of applicability of the results of
the Wiman-Valiron theory (in particular, in the analytical theory of differential
equations), and on the other hand, it is dictated by the well-known problem
of J.V. Ostrovsky about finding the best possible description of the values of

exceptional sets, both in the classical Wiman inequality and in general in various
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asymptotic relations considered in this theory. In the case of entire functions,
both from one complex variable and from many variables for many asymptotic
relations, the final answers were found earlier in the works of P.V. Filevych, as well
as O.B. Skaskiv together with O.V. Zrum, T.M. Salo, O.M. Trakalo and D.Yu. Zik-
rach. The success of the study of power series in the arbitrary multi-circular
Reinhard domain carried out in the second chapter, on the one hand, indicates
the possibility of successful implementation of Wiman-Valiron type approaches
in this case, and on the other hand, the results indicate the effectiveness and
power of the methods developed in it, and that the methods of both this chapter
and chapter 2 should certainly be applied in further research, since the results on
Wiman-type inequalities can in a certain sense be considered an indicator of the
possible success of further research.

From the statement obtained in the third section, as a result, both known
inequalities for entire functions of several variables and for analytic functions of
one variable are obtained. The sharpness of the obtained inequalities is established
in the case of convergence domain of the multiple power series is one of the sets
Cr, D' x CP~!, DP, where [,p e N, p > 1, p>2.

In the third chapter we consider random analytic functions f(z,t) =

+ZO:O a, X, (t)2", the domain of convergence of which is almost surely a multiply-

[In||=0
circular Reinhard domain. For these functions, the presence of the Levy effect was

established and examples of the sharpness of the statements were constructed.
The results of this section in a general sense completely exhaust the idea formu-
lated in 1996 by Prof. A.A. Goldberg and Prof. M.M. Sheremeta the problem of
the existence of a Levy-type effect in the case of multiple power series.

The object of the investigations of the fourth chapter is entire functions rep-
resented by lacunary series of the homogeneous polynomials and Dirichlet en-
tire multiple series. Here f(z) = :f:opk(z), z € CP, where Py(z) = qy € C,

=0

Pi.(z) = Y. a,z" is homogeneous polynomials of degree A\ € Z,, and 0 = )y <
Inll=A
A T 400 (1 < k7T 400), A = (A). The exhaustion of C? does not occur by
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polydiscs but by an arbitrary one-parameter system of similar complete multiple-
circular domains centered at the origin. The modulus maximum is evaluated by
the diagonal maximum term of this series. Analogues of the Bitlyan-Gol’dberg
inequality investigated in this formulation of the question for entire functions of
many complex variables are proved. An example of the sharpness of the received
statements is also constructed.

In the second subsection, analogs of Wiman’s inequality for entire multi-
ple Dirichlet series with arbitrary complex exponents are investigated. Namely,
we considered Dirichlet series absolutely convergent in C? of the form F(z) =

+00

3 ane®) with a sequence of exponents (\,) such that {\,: n € Z’} C CP
In]|=0
and \, # A\, for all n # m. Namely, a multidimensional analogue of the Wiman

type inequality is proved. This analogue is generalization of the one-dimensional
theorem, to which an example of sharpness is constructed.

The investigation of the asymptotic properties of probability of zeros absence of
Gaussian analytic functions in the disks with the center at the origin is considered
in the fifth chapter. Let (£,(w)) € Nc(0;1) be a sequence of independent random
variables with a standard Gaussian distribution in the complex plane with density
pe, (2) = %e*MQ, z € C, n € Z,. For entire transcendental Gaussian functions
f(z,w) = Jiogn(w)anz” previously, in the works of A. Nishry, M. Sodin and
others, asyITIi)Ototic estimates of the probability of absence were known asymptotic
estimates of the probability of zeros absence in an arbitrary disk with the center
at the origin were previously known for entire transcendental Gaussian functions.
Hypotheses regarding their sharpness were expressed, because questions about
the sharpness of these estimates are still open. In the thesis the answer to this
question was given in the case when the Taylor coefficients of the entire function
are multiplied on the product of Gaussian random variables and Steinhaus random
variables. That is, f(z,w) = %osn(wl)én(wg)anz”, where ¢, (w;) = €1 (6,)
is a sequence of independent rg;(ziom variables uniformly distributed on [—m, ),

(&n(w2)) € Ng(0;1). At the same time the assessment from below has been
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significantly strengthened. Using some results from the Wiman-Valiron theory
for entire transcendental functions, asymptotic estimates from above and below of
the mentioned probability outside some exceptional set were obtained. Examples
of the shaprness of this estimates are also constructed.

Unlike the entire Gaussian functions, for Gaussian analytical functions in the
unit disc, the problem of finding asymptotic estimates for the probability of zeros
absence remained almost completely open in the general case. Only estimates
for some analytic functions with quite specifically given Taylor coefficients were
known.

In the second subsection of the thesis asymptotic relations for the probability
of zeros absence outside the set of finite logarithmic measure are obtained for
the class of random analytic functions in the unit disc. This classes are defined
quite similarly to the class of random entire Gaussian functions, the results of
which are described above. At the same time, in comparison with the case of

entire functions, this class is determined by an additional condition lim lf UGNy

il N i-r
N(r) = #{n: |a,|r" > 1}. Examples of the sharpness of the obtained upper and

lower estimates are constructed.

In the sixth chapter a Borel-type relation for Laplace-Stieltjes integrals F'(x) =
[ f(u)e™v(du) is investigated. The example of the sharpness of this statement
Ry

is constructed.

In the third subsection, a study of one Banach space of Laplace-Stiltjes inte-
grals and Dirichlet series of the form D(o) = i et

Also, in the sixth chapter, statements aﬁglllt the generalized and modified
generalized growth orders of Laplace-Stiltjes integrals were obtained and certain
Frechet spaces of Dirichlet series of finite generalized order were investigated.

All the results of the thesis are new. They have a theoretical meaning and
can be used both in multidimensional complex analysis and in other sections of
analysis, as well as in such related sections of mathematics as differential equations

and probability theory.
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