AHOTAIILA

Bacuarvwun C. I. Anrebpn ananitnannx QyHKIINH HAa OAHAXOBUX MTPOCTO-
pax, IOPOJKEH] 3JIIYeHHOI0 MHOYKHMHOIO TBIpHUX ejeMeHTiB. — KpaJiidikaliiiina
HAyKOBa Ipallgd Ha IpaBax PyKOIIUCY.

Hucepraliist Ha 37100y TTs HAYKOBOI'O CTyIIEeHs HOKTOpa (higocodil 3a crerri-
asgpHicTioO 111 — Maremaruka. — IlpukapnarchbKuilt HalioHaJbHUN YHIBEPCUTET
imeni Bacusst Credannka, IBano-Opankisebk, 2023 — [pukaprnarchbkuii HaIio-
HasibHKit yHiBepcuTer iMeni Bacuns Credanuka, IBano-Opankisebk, 2023.

Hucepratiiina podoTa BUKOHaHA B paMKax Te€Opil aHaJiTuUYHUX PYHKIIIH Ha
H6aHAXOBUX MPOCTOPAX 1 MPUCBSAYEHA, JIOCJIJPKEHHIO TOMOJIOTTIHUX aJIredp MiJinx
GyHKIIIH, TOPOXKEHNX 3IUeHHUMU MHOXKHUHAMHU IIOJIHOMIB HA KOMILIEKCHUX
HaHaXOBUX ITPOCTOPAX.

Teopis anamiTHIHUX DYHKIINH HA HECKIHIEHHOBUMIPHUX IIPOCTOPAX € OJTHUM
13 OCHOBHUX PO3JILJIIB Cy4acHOI'O HEeJIHIHOIO (PyHKIIOHAJIBLHOIO aHa i3y, Bijo-
MO, III0 CYKYITHOCT] aHAJITUIHUX (DYHKIIIH Ha HECKIHIEHHOBUMIPHUX TTPOCTOPAX
y 6ararbox BHUIIAJIKAX YTBOPIOIOTDH aJredpH, siKi MOXKHA IEeBHUM IPUPOTHUM K-
HOM TOIOJIOrIByBaTH. Y Oararbox CydaCHUX JIOCJIJI>KEHHSIX BUBUYAIOTHCS TOTIO-
JIOT14HI aJireOpu aHaJITHIHUX (PYHKIII Ha HECKIHIEHHOBUMIPHUX IIPOCTOpPaXx Ta
CHEKTPU TaKux ajredp. 30Kpema, JIaHOI TeMaTHUKOIO 3aiiMaioThCsl Takl BUEHI
sk P. Apon, I1. Taminrmo, 2K. Myxika, M. Maecrpe, /. T'apcia, A. 3aropoanioxk,
T. Bacumumun, B. Kpasnis, [. Yepnera Ta in.

Hexait X € kommiekcaum 6anaxosum npocropom i H(X) e anrebporo yeix
minx QyHKIii Ha npocropi X. lana ajredpa € JIOKaJbHO MYJIbTHILIIKATUBHO
OIYKJIOK0 (JIOKAJILHO 1M-OIyKJIOK0) BLIHOCHO TONOJIONT PIBHOMIPHOT 361K HOCTI
Ha KOMTIAKTHUX TJMHOXKUHAX npocTopy X. Bijomo, 1o skimno mpocrip X mae
oasuc Illaynepa, To ciekrp anrebpu H (X)) ckiaanaerbes 3 byHKIIOHATIB 0611~
CJIEHHsI 3HAUEHDb B TOUKaX. SIK Hac/iI0K, KoxKHuil romomopdism asrebpu H (X))
MoOzKe OyTH 300paXkeHuii siKk orepaTop KOMIIO3UIN] 3 aHAJITUIHUM Bi0OpakeH-
HsiM. Y 3aCTOCYBaHHSIX 4acTO HOTPIOHO MaTH ClipaBy 3 lEBHUMU IiijiajiredOpamu

anrebpn H(X). Minanrebpa Hy(X) anredbpun H(X), sika ckiaagaerbes 3 GyH-
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KITi{i 0OMeKeHuX Ha 0OMEeXKeHUX miMHOKIHAX pocTopy X (byHKIii obMexe-
HOI'O THILY ), 3aBXK/M € BJIACHOIO 11ij1a/ireOpoto, sikio npocrip X € Heckinuen-
HOBUMIpHUM. 3ayBaskKiMO, 110 TIPUPOJTHOIO TOMoJIoriEer0 Ha aaredbpi Hy(X) € To-
I0JIOTisT PIBHOMIPHOI 301>KHOCTI Ha OOMEXKeHUX IIJIMHOXKUHAX mpocTopy X. s
TOIOJIOTIsT TOPOJIPKYETHCs 3JIIUEHHOIO CUCTEMOIO HOPM, TOMY € METPU30BHOIO.
Aurebpa Hy(X) i3 manoro Tonosoriero € anrebpoio ®pere. Asrebpa Hy(X)
JlocaijpKyBaJiacst bararbma apropamu, 30kpema P. Aponom, B. Koyiowm, T. T'a-
meminom, I1. Tanminmgo, . Tapcia, M. Maecrpe, T. Koprnowm, 2K. Myxikomo, A.
3aropoHIOKOM Ta, iH.

Cuekrp Ta romomopdizmu ajredbpu Hy(X) MoxkHa HOBHICTIO OnUCATH J1JIst
MEeBHUX DAHAXOBUX MPOCTOPIB (Hamp., gkmo X = ¢y abo X e mpocropom Lli-
PEJIbCOHA), B TOM 4ac siK y 3arajbHOMY BUliajiKy ciekrp ajaredpu Hy(X) moxe
MaTH JIy>Ke CKJAJHY CTPYKTypy. TakKuM UMHOM, € PaIllOHAJHLHUM PO3IVISIHYTH
JlesiKl MeHII mijiajareOpu aHaJiTUIHAX (PYHKIIIH, 11100 MaTh MOXKJIUBICTH OTPH-
MaTH HOBHHUI 1 TOYHMI OMKMC IXHIX roMOoMOpP(I3MiB. 30KpeMa, MPUKIIAJIOM Ta-
Kol miasnrebpu € anrebpa Opere Hys(Lo) BCIX Mnx cuMeTpuIHux ByHKII
O0OMEKEHOI'O TUIlY HA KOMILJIEKCHOMY OaHaxoBoMy HPOCTOpl Lo, BCIX BUMIpHUX
3a JlebGerom cyrreBo obmexkenux dbyHkIii Ha Biapisky [0, 1], jist sikol B poboTax
T. Bacunummuna, I1. Taningo ta A. BaropojHioka 3/1iiCHEHO TIOBHUI OIIKC CIIe-
KTpa 1 300parkeHo Jlany ajarebpy sik ajreOpy aHaJiTuaHUX PYHKIIH Ha CHIEKTPI.
BayBaXKuMo, 1110 7151 Omucy crekTpa aiaredpu Hys( Lo, ) CyTTEBO BUKOPHCTOBYBa-
Jlacsl HasiIBHICTD 3JI19€HHOIO aJiredpalaHoro 6aszucy B ajireOpi BCIX HelepepBHUX
CUMETPUYHUX TOJIHOMIB Ha MPOCTOPI Lo, KA € IIIJIBHOI TiJaJre0poro aJire-
opu Hys(Loo). lamumu cioBamu, Bukopuctano 1oit (axr, mo aaredpa Hyg(Loo)
MOPOJPKEHA 3JI1YE€HHOI0 MHOYXKUHOIO OJIHOPIAHUX ToJiiHOMIB. /laHa BjacTUBICTH
€ THUIIOBOIO 1 JiyIs OaraThboX 1HIIUX aJjredp aHaJITHUUYHMX (PYHKINH, SK1 € iHBa-
plaHTHUMK (CUMETPUYHUMU) BiJHOCHO Iyl ab0 HALIBIPYIM OLEPATOPIB Ha
KOMIIJIEKCHUX OaHaXOBUX MPOCTOPaxX. 30KpeMa, ajaredpu MiJInX CHUMETPUIHUX
(BiIHOCHO rpyTH MEPECTAHOBOK DA3UCHUX BEKTOPIB) (DYHKIIIl 0OMEKEHOTO THITY

Ha, KOMIIJIEKCHIX OaHaXOBUX IpocTopax gp TaKO2K € IIOPOA2KEHNMN 3/I19€HHUMA



crcTeMaMu OIHOPIJIHUX ITOJIHOMIB.

Y poborax P. Anenkapa, P. Apona, II. Taningo, A. Saropojuioka, . ITi-
HACKO Ta [. 3aJIyenio JOCIiKYBAJNCs ajJredpu CUMETPUIHUX aHAJITHIHAX
dbynxmiit na mpocropax f,. Li gocmimkennsa Oyam mpopoBkeHi y poborax A.
Baropojnioka, I1. Tamingo ta [. Yepnern. Takoxx pe3ysibraTi y mbOMY HAITPSsIM-
Ky JIJIsI pi3HuX mijgaareop oymum orpumani y poborax P. Apona, 2K. @anbko, /.
[apcia, M. Maecrpe, A. Saropojuioka, T. Bacumuimuna, 1. Hepuern, B. Kpas-
miB, A. Bangypu, @. [Txxasa.

Ak OyJsio 3a3HaveHO BHINE, Y OaraThoX BHIIAJIKAX aJredpH CHMETPHUIHUX
aHaJITUIHUX (DPYHKIIH BIJIHOCHO I'PYIIM CUMETPIil € TOPOJIXKEH] 3/11Y€HHOI0 MHO-
>KMHOIO OJIHOPiiHKUX moJstiHoMiB. Tomy € ceHc BuBdaTu ajredpu, MOPOJIXKEH] I10-
CJIJIOBHICTIO ajireOpaliHO HE3aJIeKHUX HOJIHOMIB (3J1IY€HHO OPOJRKEH] ajire-
Opu) y 3araJbHOMY BUIAJKY. ¥ Jucepraliitaiii poboTi MpojoBKeHo 1ii J0CITi-
JIKEHHsI JIJIsI JIOBLJIBHUX 3JIIYEHHO IOPOJXKEHUX aJiredp aHaJITUIHUX (DYHKIIIMH
Ha, KOMILJIEKCHUX OaHAaXOBHUX IIPOCTOPAX.

OCHOBHUM 3aBJIaHHAM JIECEPTAIIHOIO JIOCII>KEHHsI € BUBUCHHSI BJIACTHU-
Bocreit ajredp nijanx QyHKIIN, HOPOJXKEHUX 3J1YCHHUMU MHOXKMHAMU aJiredpa-
TYHO HE3aJICXKHUX MOJIIHOMIB Ha 6aHAXOBUX MPOCTOPAX, 30KPeMa, OIUC CIIEKTPIB
TaKUX aJiredp Ta JOCIIPKEeHHs 1X CTPYKTYPHU, BCTAHOBJICHHSI YMOB 38 sIKUX JIaHi
aJiredpu € iI30MOp(HUMH.

HucepTallisi CKJIaJIA€TbC 3 aHOTAIll, BCTYILY, I ITU PO3JiiJiB, BUCHOBKIB
JIO PO3JILIIB 1 3araJibHUX BUCHOBKIB, CIIMCKY BUKOPUCTAHUX JZKEPEJ Ta OJHOIO
JIOJIATKY, KU MICTUThH CITUCOK TyOJIiKalliil aBTopa Ta, BiJIOMOCTI PO arpodaliiio
pPe3yAbLTATIB JIucepTallil.

Y BeTy1i OOIPYHTOBAHO aKTYaJIbHICTh TEMHU JUCEPTAIIHHOIO JIOC/I JIXKEHHSI,
BCTAHOBJIEHO 3B’sI30K JIOC/IIJI2KEHHs 3 HAYKOBO-JIOCJITHUMK pOOOTAMHU Ta, IIPOE-
KTaMu, C(DOPMYJIbOBAHO METY, 33/1a4i, 00 €KT, IPEJAMET Ta METOJIH JIOCIII2KEHHS,
3a3HAYEHO HAYKOBY HOBHM3HY, IMPAKTUUIHE 3HAYEHHsI OTPUMAHUX PE3YJIHTATIB Ta
0COOMCTHI BHECOK 3/100yBava, TaKOYK 3a3HAa4YeHO, Jie OMyOJIiKOBAaHO 1 jie Oyso

arpobOBAHO PE3YJIbTATH JUCEPTALINHOIO JIOC/IIPKEHHSI.
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[lepmwmit po3iii MpUCBAYIEHO OIJISY JITEpATyPH 38 TEMOIO TUCEPTAIIHHOrO
JIOCJIJIZKEHHSI Ta BUKJIAJIEHHIO HEOOX1JIHOIO TEOPETUIHOI'O MaTepiaJLy.

Hpyruit po3jiijl NPUCBAYEHO JIOCJIJPKEHHIO BJIACTUBOCTEH TOMOJOTTYHUX
aJiredp aHaJITHIHUX (PYHKIIIH, TOPOJPKEeHUX 3JIUYeHHUMHI MHOXKHHAMU IOJIHO-
MiB Ha KOMILJIEKCHMX DaHAXOBUX IPOCTOPAX.

Y mijposaiai 2.1 ysarajgbHEHO TeopeMy PO O0UYHUCEHHS Pajiiyc-pyHKIIT
JiiHifiHoro dyHkiionasa, juis 1ijgaaredpu ajaredpu Ppeiie Beix nijmx QyHKIIR
obmeskenororo tuy Hy(X) Ha KommiekcHoMy OaxaxoBomy mpocTopi X, sika
Ma€ HACTYIIHY BJACTUBICTB: JIJIT KOXKHOI (DYHKIII, sIKA HAJEXKUTD Iii IIigaJire-
Opi, yci wienu 11 psay Teitjopa Texx HajeKaTb Iigajareopi.

Y migpossiai 2.2 posrisayTo miganredbpy Hyp(X) anrebpu Operie mijanx
dbyukuiin obmexxkenoro ruity Hy(X), 10pojKeHy 3JI14EHHOK MHOXKUHOI aJire-
OpaiuHOo He3aJiexKHUX ojHOpigHux nojinomiB P. Jloseneno, mo mgana ajarebpa
€ aareoporo Dperrre i M0 KOXKEH WieH po3kJaay y psan Teitaopa yHKIII, 1110
Hasiexxuth ajnredbpi Hyp(X), € anredpaidHoio KOMOIHAIIEIO eJIeMEeHTIB MHOXKUHUI
P. ITokazano, mo KOXKHUI HeTPUBiaJbHII HellepepBHUM JTIHIRHIH MyIbTHILTIKA-
TuBHUil dyHKIioHA @, 110 jie 3 ajaredpu Hyp(X) y muoxuny C, ojHO3HAUHO
BU3HaYaeThCs nociosHictio (0(Pr), o(F2),...,¢(P,),...) cBOiX 3HavYeHb Ha
esiementax MHOXKuHU P. Takum qnHOM, icHye OGIEKITisT MiXK CIIEKTPOM (MHOXKI-
HOIO YCIX HETPUBIAJbHUX HEllePEPBHUX JIHIHHUX MYJIbTUILIHKATUBHUX (PYHKIIIO-
HaJiiB) aaredbpu Hyp(X) 1 JedKOI0 MHOXKUHOK MOCIIIOBHOCTEH KOMILICKCHIX
qncesi. JloBejieHO BEPXHIO OLIHKY JiJIsi HOCJ/IIOBHOCTEM 13 11€1 MHOXKUHM.

Y nigposjiiiii 2.3 po3ryIsHyTO 3araJibHUl Kjac ajredp, MOpoJXKEeHUX M0-
CJIITOBHOCTSAMHK OJTHOPIAHUX TOJiHOMIB. JlocaiizkeHo yMOBH, 3a IKHAX JBI Taki
aJireOpu € i3oMopdHUME Ta 1100Y/I0BAHO JIEKLIbKA ITPUKJIAJIB PISHUX 3JI1UE€HHO
IIOPOJIPKEHUX aJIredp.

Tperiit po3/iiJ HPUCBAIEHO JOCIILJPKEHHIO CIEKTPIB ajreOp nijanx pyHKIii
0OMEXKEHOI0 THITY, MOPOJXKEHUX 3JIUeHHUMI MHOKHMHAMK TIOJJIHOMIB Ha JIESIKNX
MIPOCTOPAX TOC1JIOBHOCTEI.

Y nijposiii 3.1 onucano crektp ajirebpu Dperiie BCiX KOMILJIEKCHO3HA-
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YHUX MIUX aHAJITUIHAX (DYHKIIIE 0OMEXKEHOTO THUILY, IIOPOJIXKEHO]I ITOCIiI0BHI-
CTIO [OJIIHOMIB JIESKOI'O CHEIiaJIbHOI'O BUIVISLY HA KOMILJIEKCHOMY DaHAXOBOMY
MPOCTOPI, KNI € BAMKHEHUM MiIIMTPOCTOPOM TTPOCTOPY £y YCIX OOMEXKEHUX TIO-
caioBrOCTEl T = (1, X2, . . .) KOMIJIEKCHAX THCEJ 3 HOPMOIO ||z|| = sup;cy |2;]
i MicTUTh HPOCTIP Co BCIX diniTHUX HOCHI0BHOCTEH T = (X1, Ta,y . .., Ty, 0, .. .)
KOMIIJIEKCHUX THCe.

[Tigposin 3.2 upucBsdeHO JOCILRKEeHHIO ciieKTpa ajredpu Pperie Beix
KOMIIJIEKCHO3HATHUX IIJIMX aHAJITUIHUX (DYHKIIH O0OMEXKEHOro THITY, MOPO-
JIZKEHOI TTOCJILJIOBHICTIO TOJIHOMIB JIESIKOTO CIIEeIaJbHOTO BUIJISLY Ha KOMILIe-
KCHOMY OaHaxoBOMY mpocTopi £1. ¥ JaHOMY IiAPO3/IIl TaKOXK PO3IJISTHYTO
IIOB’si3aHY 3 OIKMCOM CIIEKTPa 3aJiady IIPOJOBXKEHHs (DYHKIIIH 13 1i€l ajredpu
Ha IOCJILJIOBHOCTI, sIKI He HaJiekaTb HpocTopy f£1. Takoxk mody0BaHO ILpuU-
KJ1aJ1 (PYHKIIT, siKa HAJIEXKUTH JIaHii ajreOpi 1 € Jo0pe BU3HAYEHOO Ha eJIeMeHT]
xg = (1,1/2,...,1/n,...), ane He MOxke GyTH MPOJOBKEHOIO JIO AHAJITHIHOL
dbynkuil oOMexKkeHoro Tully Ha 1pocTopax £y, ge 1 < p < oo.

Y migpo3aii 3.3 po3rIaHyTO JledKi onepallil 3CyBY, SKi 3/1ICHIOIOTHCA Ha
cuekTpi ajuredpu Operie 1ianx GyHKIINH 0OMEAKEHOIO THUILY, IOPOJXKEHOI 110CJIi-
JIOBHICTIO TTOJIIHOMIB JI€SIKOT'O CIIeNiaJIbHOTO BUIVISIY Ha KOMILJIEKCHOMY OaHa-
xoBoMy 1poctopi £, 1e 1 < p < oo.

YerpepTuit po3/iiji NPUCBAICHO JIOCIIRKEHHIO YMOB 130MOpPdi3My TOIO-
JIOTTYHUX aJredp HiinxX (PyHKIIH 0OMEXKEHOr0 THUILY, IIOPOJKEHUX 3JIYeHHUMU
MHOXKHMHAMK 1IOJIHOMIB Ha KOMILJIEKCHUX OaHAXOBUX HPOCTOPAX.

VY migposiii 4.1 BcTaHOBIEHO YMOBH icHYBaHHs 130Mopdizmy ajredp Ppe-
e nimx (QyHKIIH 0OMEXKEeHOro THILY, IMOPOJXKEHUX IIOCJIJIOBHOCTSIMH Helle-
pPEPBHUX aJireOpaliHO He3aJIEeXKHUX OJHOPIJHUX IOJIHOMIB CTEIeHsI N 3 OJK-
HUYHUMHU HOpMaMK Ha, KOMILIEKCHUX OaHAXOBUX IIPOCTOpAX.

Y 1ijposii 4.2 npejicTaB/IeHo JIesiKi 3aCTOCYyBaHHs JiJisi aJredp cuMerpu-
YHAX aHAJITHIHUX PYHKIIH 0OMEXKEHOro THITY. 30KPEeMa, PO3LJISTHYTO aaredpy
Hys(Loo) minux dyukIiit obMexkenoro tuiy Ha Lo, SKi € CHMETPUIHUMHU, TOO-

TO iHBapiaHTHUMU BiJIHOCHO BuMipHux Oiekuiit Bijpiska [0, 1], mo 36epiraiors
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Mipy, Jie Lo, € KOMILJIEKCHIM DaHaxXOBHM IIPOCTOPOM YCiX BUMipHEX 3a JIeberom
CyTTEBO OOMEXKEHUX KOMILIEKCHO3HAUHUX (DyHKIIH © Ha Biapisky [0, 1] 3 HOp-
MOIO || ]|oo = esssupye) 17|z (t)]. Mu oBoanwmo, 1o anredbpa Hys(Lao) € i30M0p-
¢HOI0 710 anredpu ycix miinx (pyHKIiiH 00MeKEeHOT0 TUILY, IOPOIXKEHOI TeTKO0
3JIIYEHHOI0 MHOXKMHOIO OJIHOPIJIHUX IIOJIHOMIB Ha KOMILIEKCHOMY OaHaXOBOMY
IpOCTOPI .

[TsiTnii posjiia HPUCBSIYEHO JIOC/LJRKEHHIO ajrebpaiunux 6a3uciB ajarebpu
MOJIIHOMIB, TIOPO/YKEHO] 3JIIYEHHOI0 MHOYKHWHOIO TBIPHUX €JIEMEHTIB.

Y migposnaii 5.1 posriisgHyTO ajaredpy MOJIHOMIB, siKi € aJiredpaldHuMu
koMmOinatisiMmu esiemenTiB MHOxKuHK [P. Jlochijpkeno siki ajredbpaiuni 6azmcu
ICHYIOTD y JaHiil aareOpi 1y AsKOMY BHUTVIS X MOXKHa MTOJIATH.

VY 1ijposiiii 5.2 BCTaHOBJIEHO OLIHKY Jiist KoediieHTiB pyHKIM, 110 HaJie-
x®arb anredbpl Hyp(l,), ne 1 < p < oo, jist nesnoro suty nosinomis P. Takox
1100yIOBAHO MPUKJIAJ 3JIUYEHHO MOPOJXKeHOI ajredpu, y sKiif Bcl ajredpaidxi
OazucK OJHOPIJHKUX TOJIHOMIB € eKBIBAJEHTHUMMU.

Karowoei crosa: mominoM Ha HECKIHYEHHOBHUMIDHOMY IIPOCTOPI, OTHOPI-
JIHUI 1IOJITHOM, CUMETPUUHUI 11OJIHOM, 3012KHICTb, pIBHOMIpHA 3012KHICTH, aHa-
JITUHA (PYHKIIIS KIJIBKOX KOMIIJIEKCHUX 3MIHHUX, aHAJITHYHA QPYHKIIIS Ha ODaHa-
XOBOMY IIPOCTOPIi, CUMETPUUHA aHAJITUIHA (DYHKIIIA HA ODAHAXOBOMY IIPOCTOPI,
isia GpyHKIsA, aaredpa, ajareopa Operne, ciekTp aaredpu, ajredbpaiunuii bazuc,

¢ yHKIIIsT 00MEXKEHOro THILY, i30MOpPdi3M ajredp.



ABSTRACT

Vasylyshyn S. I. Algebras of analytic functions on Banach spaces generated
by a countable set of generating elements. — Qualifying scientific work on rights
of manuscript.

The thesis for obtaining the Philosophy Doctor Degree in Mathematics,
speciality 111 — Mathematics. — Vasyl Stefanyk Precarpathian National Uni-
versity. — Vasyl Stefanyk Precarpathian National University, Ivano-Frankivsk,
2023.

The thesis is fulfilled within the theory of analytic functions on Banach
spaces and is devoted to the study of topological algebras of entire functions
generated by countable sets of polynomials on complex Banach spaces.

The theory of analytic functions is one of the main sections of modern
nonlinear functional analysis. It is known that in many cases the sets of analytic
functions on infinite dimensional spaces have the structure of algebras. These
algebras can be topologized in some natural way. In many modern investigati-
ons topological algebras of analytic functions and spectra of such algebras are
studied. In particular, in this field work such scientists as R. Aron, P. Galindo,
J. Mujica, M. Maestre, D. Garcia, A. Zagorodnyuk, T. Vasylyshyn, V. Kravtsiv,
[. Chernega and others.

Let X be a complex Banach space and H(X) be the algebra of all enti-
re functions on the space X. This algebra is locally multiplicatively convex
(locally m-convex) with respect to the topology of the uniform convergence
on compact subsets of the space X. It is known that if the space X has a
Schauder basis, the spectrum of the algebra H(X') consists of the point evaluati-
on functionals. Consequently, every homomorphism of the algebra H(X) can
be represented as a composition operator with an analytic map. In applications
we often have to deal with some particular subalgebras of the algebra H(X).
The subalgebra Hy(X) of the algebra H(X) comprising of functions which
are bounded on bounded subsets of the space X (functions of bounded type),

is always the proper subalgebra if the space X is infinite dimensional. Note
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that the natural topology on the algebra Hj(X) is the topology of uniform

convergence on the bounded subsets of the space X. This topology is generated
by the countable set of norms, therefore it is metrizable. The algebra Hy(X)
endowed with this topology is the Fréchet algebra. The algebra Hy(X) was
studied by many authors, in particular, by R. Aron, B. Cole, T. Gamelin, P.
Galindo, D. Garcia, M. Maestre, T. Carne, J. Mujica, A. Zagorodnyuk and
others.

Spectrum and homomorphisms of the algebra H,(X) can be explicitly
described for some special cases of Banach spaces (e.g. if X = ¢g or X is
the Tsirelson space), while in the general case, the spectrum of the algebra
Hy(X) may have a very complicated structure. Thus, it is reasonable to consider
some smaller subalgebras of analytic functions to get a chance for a complete
and explicit description of their homomorphisms. In particular, the example
of such subalgebra is the Fréchet algebra Hys(Ls) of all entire symmetric
functions of bounded type on the complex Banach space L., of all Lebesgue
measurable essentially bounded functions on the segment [0, 1]. The spectrum
of this algebra is described completely and this algebra is represented as the
algebra of analytic functions on the spectrum by T. Vasylyshyn, P. Galindo
and A. Zagorodnyuk. Note that the existence of the countable algebraic basis
in the algebra of all continuous symmetric polynomials on the space Lo, whi-
ch is a dense subalgebra of the algebra Hp(Ls ), played an important role in
the description of the spectrum of the algebra Hys(Lo). In other words, it was
used the fact that the algebra Hps(Ls) is generated by the countable set of
homogeneous polynomials. This property is typical for many other algebras of
analytic functions that are invariant (symmetric) with respect to the group or
semigroup of operators on complex Banach spaces. In particular, the algebras
of entire symmetric (with respect to the group of permutations of basis vectors)
functions of bounded type on the complex Banach spaces ¢, are also generated
by countable sets of homogeneous polynomials. Algebras of symmetric analytic

functions on the spaces £, were investigated by R. Alencar, R. Aron, P. Galindo,
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A. Zagorodnyuk, D. Pinasco and I. Zalduendo. These investigations were conti-
nued in the papers of A. Zagorodnyuk, P. Galindo and I. Chernega. Also results
in this field for different subalgebras were obtained by R. Aron, J. Falcé, D.
Garcia, M. Maestre, A. Zagorodnyuk, T. Vasylyshyn, I. Chernega, V. Kravtsiv,
A. Bandura, F. Jawad.

As it was mentioned above, in many cases algebras of symmetric analytic
functions with respect to a group of symmetry are generated by the countable
set of homogeneous polynomials. Therefore it is reasonable to study algebras,
generated by sequences of algebraically independent polynomials (countably
generated algebras) in general case. In the thesis these investigations are conti-
nued for arbitrary countably generated algebras of analytic functions on complex
Banach spaces.

The main task of the dissertation research is to study the properties of
algebras of entire functions generated by countable sets of algebraically inde-
pendent polynomials on Banach spaces, in particular, to describe spectra of
such algebras and investigate their structures, to study conditions under which
the given algebras are isomorphic.

The thesis consists of an abstract, introduction, five sections, conclusi-
ons for each section and general conclusions, bibliography, and appendix that
contains the list of author’s publications and information about the approbation
of the results of research.

The introduction outlines relevance of the research topics, the connecti-
on of the thesis with research programs and projects, formulates the purpose,
tasks, object, subject and methods of research, notes the scientific novelty and
the practical significance of the obtained results, points out the personal contri-
bution of the author and also where the results of the thesis have been published
and discussed.

The first section is devoted to the literature review on the topic of the
thesis and to the introduction of the necessary theoretical background.

The second section is devoted to the investigation of the properties of
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topological algebras of analytic functions generated by countable sets of polynomi-
als on complex Banach spaces.

In the subsection 2.1 we generalise the theorem for computing the radius
function of a linear functional on case of the subalgebra of the Fréchet algebra
of entire functions of bounded type Hy(X) on a complex Banach space X that
has the following property: for every function belonging to this subalgebra each
term of the Taylor series also belongs to the subalgebra.

In the subsection 2.2 we consider the subalgebra Hyp(X) of the Fréchet
algebra of entire functions of bounded type Hy(X) generated by the countable
set of algebraically independent homogeneous polynomials P. It is proved that
the given algebra is the Fréchet algebra and that every term of the Taylor
series expansion of entire function which belongs to the algebra Hyp(X), is
an algebraic combination of the elements of the set P. It is shown that every
continuous linear multiplicative functional ¢ acting from Hyp(X) to C is uni-
quely determined by the sequence (p(Py), p(Ps),...,o(P,),...) of its values
on elements of P. Consequently, there is a bijection between the spectrum (the
set of all nontrivial continuous linear multiplicative functionals) of the algebra
Hyp(X) and some set of sequences of complex numbers. We prove the upper
estimate for sequences from this set.

In the subsection 2.3 we consider the general case of algebras, generated
by sequences of homogeneous polynomials. We found some conditions when
two such algebras are isomorphic and constructed a lot of examples of different
countably generated algebras.

The third section is devoted to the study of spectra of algebras of entire
functions of bounded type, generated by countable sets of polynomials on some
sequence spaces.

In the subsection 3.1 we investigate the spectrum of the Fréchet algebra of
all complex-valued entire analytic functions of bounded type generated by the
sequence of polynomials of some special form on a complex Banach space that

is a closed subspace of the space £, of all bounded sequences © = (1,2, .. .)
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of complex numbers with the norm ||z|| = sup,cy |%;| and contains the space cy
of all eventually zero sequences x = (x1, 2, ...,2,,0,...) of complex numbers.

The subsection 3.2 is devoted to the study of the spectrum of the Fréchet
algebra of all complex-valued entire analytic functions of bounded type generated
by the sequence of polynomials of some special form on the complex Banach
space /1. In the given subsection it is also considered the problem of extension
of the functions that are the elements of this algebra to the sequences that do
not belong to the space ¢1, which is related to the problem of the description of
the spectrum. It is also constructed an example of the function that belongs to
the given algebra and is well defined on the element zo = (1,1/2,...,1/n,...),
but cannot be extended to the analytic function of bounded type on the spaces
{p, where 1 < p < oo.

The subsection 3.3 is devoted to the study of the shift type operations
that can be performed on the spectrum of the Fréchet algebra of entire analytic
functions of bounded type generated by the sequence of polynomials of some
special form on the complex Banach space ¢, where 1 < p < oo.

The fourth section is devoted to the investigation of conditions of an
isomorphism of topological algebras of entire analytic functions of bounded type
generated by the countable sets of polynomials on complex Banach spaces.

In the subsection 4.1 we investigate conditions of existence of the isomorphi-
sm of the Fréchet algebras of entire functions of bounded type generated by the
sequences of continuous algebraically independent homogeneous polynomials of
the degree n with norm one on complex Banach spaces.

In the subsection 4.2 we present some applications for algebras of symmetric
analytic functions of bounded type. In particular, we consider the subalgebra
Hys(Loo) of entire functions of bounded type on L. which are symmetric,
i.e. invariant with respect to measurable bijections of [0, 1] that preserve the
measure, where L., is the complex Banach space of all Lebesgue measured
essentially bounded complex-valued functions = on the segment [0, 1] with the

x(t)|. We prove that Hy(Ls) is isomorphic to the

norm [[z]oc = esssupye(o,y
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algebra of all entire functions of bounded type, generated by a countable set of
homogeneous polynomials on the complex Banach space £.

The fifth section is devoted to the investigation of the algebraic bases of
the algebra of polynomials, generated by a countable set of generating elements.

In the subsection 5.1 we consider the countable set P of continuous algebrai-
cally independent complex-valued n-homogeneous polynomials with unit norms
on a complex Banach space X and the algebra Pp(X) of all polynomials whi-
ch are algebraic combinations of elements of the set P. We investigate what
algebraic bases exist in the algebra Pp(X) and in what form they can be
represented.

In the subsection 5.2 we establish the estimate for the coefficients of functi-
ons that belong to the algebra Hyp(¢,) of entire functions of bounded type
generated by the sequence of polynomials of some special form P on the complex
Banach space £, of all sequences x = (x1, 9, ...) of complex numbers for whi-
ch the series > .7, |z;|P is convergent with the norm ||z|| = <ZZ°O1 |a:i|p)1/p,
where 1 < p < oo. In this subsection we also construct a countably generated
algebra, where all normalized algebraic bases of homogeneous polynomials are
equivalent.

Key words: polynomial on infinite dimensional space, homogeneous polynomi-
al, symmetric polynomial, convergence, uniform convergence, analytic function
on several complex variables, analytic function on a Banach space, symmetric
analytic function on a Banach space, entire function, algebra, Fréchet algebra,
spectrum of an algebra, algebraic basis, function of a bounded type, isomorphi-

sm of algebras.
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