AHOTAIIIA

binanux I. 5. Heobmexkeni MHOKUHT YMOBHOT 3017KHOCTI TMJLIACTUX JIAHITIOTO-
BUX JIpOOIB cIeriaabHOro BUIJIALy. — KBastidikaliiina HayKoBa Mpalid Ha paBax
PYKOTIHCY.

JucepTaliis Ha 3700y TTs cTyIIeHs JJoKTOpa (ijtocodil 3a creriaibHicTio 111 —
MaremaTnka. — [HCTUTYT NpUKIaIHUX TPOOJIEM MEXaHIKU 1 MaTeMaTUKN iMeHi
A. C. IHipcrpurasa HAH Vkpainu, JIssie. — JIBH3 “IIpukapnarcekuii Halio-
HasibHUT yHiBepcuTeT imeni Bacuis Credanuka”, IBano-@pankisebk, 2021.

HucepTrariitna podoTa BUKOHAHA B paMKaX aHAJITUYIHOI Teopil HellepepBHUX Ta
IJISICTUX JIAHIIOTOBUX JAPO0IB 1 IPUCBsTIEHa, JOC/IZKEHHIO 3012KHOCTI T1/IIICTUX
JIAHIFOTOBIX JPOOIB CIeniabHOrO BUMVIsiLy (TI/ISICTHX JIAHITIOTOBUX JIPOOIB 3 He-
pIBHO3HAYHUME 3MIHHUMHU TIpH (hiKCOBAHUX 3HAYEHHSIX 3MIHHUX ), BCTAHOBJICHHIO

HenepepBHi Ta risuiscTi JAHIIONOBI Ipodn € ePeKTUBHUM anapaToM s I0-
OyJI0BU paIioHAJILHUX HAO/IMZKEHb aHAJITHIHIX (DYHKIIIH. 3aCHOBHUKOM HayKOBOI
ITKOJTU Teopil TiiisgcTux Janoropux japodis € B. 4. Ckopoborarbko. B nporieci
CTAHOBJIEHHSI aHAJITUIHOI Teopil Oy/I0 BUIIJIEHO TPU TUIIM TJIACTUX JIAHIIIOTO-
BHUX JIPODIB: TIJIJISICTI JIAHIIONOBI JIpoOU 3arajbHOIO BUIJIsSLY 3 (DIKCOBAHUM YH-
CJIOM T1JIOK pO3TaJIy?KeHHs, JIBOBUMIPHI HEIlepepBHi JpoOu Ta IiJIISCTI JIAaHIIOTOB
JIpoOU 3 HepiBHOBHAYHUMU 3MiHHUMK. BoHu Oy o6’eKTaMu J0C/IiI?KeHb BITUN3-
HSIHIX T8 3aKOPJIOHHUX HayKOBIIB, 30KpeMa, J. I. Bornapa, X. 1. Kyumincbkoi,
M. O. Hepamkosebkoro, P. 1. Jmurpummuna, T. M. Anronosoi, C. B. [Ilapu-
na, B. P. Timajgyna, O. M. Cycs, M. M. Ilaripi, H. II. T'oerko, O. C. Mamnsiii,
O. €. Bapan, M. M. By6usk, C. M. Boznol, a Tako:x B. Cemarnka, M. O’ JIonoroe
i JIx. Mepdi, A. Kaiit i B. Bepmonk, X. Bogenanga, T. Komarmy Ta in.

HaitzarajpHinn ajaropuT™Mu po3BUHEHHSI aHAJITHIHUX (QPYHKIIIH y HermepepBHi
JIpOOM BUKOPUCTOBYIOTH IIPUHITUII BIJIIIOBIIHOCT] Mi2>K CTEIIEHEBUMHU PsIIaMU Ta Pi-

3HUMU TUTTaMU (DYHKITIOHAJIBLHUX HellepepBHUX JIpobiB. [lociizkents BimoBiiHO-



CTi MizK KpaTHUME CTEIIEHEBUME psijlaMi Ta OararoBuMipanmu C-apodaMu CIpu-
1710 TIOSABI TIJISICTUX JIAHITIONOBUX JPOOIB 3 HEPIBHOZHAYHUME 3MIHHUMHE, K1 OyIH
sriepiie Beejeni . I. Bograpom. Taki gpodn epeKTUBHO BUKOPUCTOBYIOTHCS JIJIsT
1100y 10B1 0AraTOBUMIPHUX PallioHAJIbHUX HaOJIMKEeHb aHAJITUIHUX PYHKIH Oa-
raTbOX 3MIHHUX.

OcHoBHe 3aBJIaHHST JIUCEPTAIIITHOIO JIOCIIKEHHsT — BCTAHOBJICHHSI HEOOMErKe-
HUX MHOXKUH YMOBHOI 301KHOCTI T1JIJIICTUX JIAHIIOTOBUX JIPODOIB CIIEIia bHOIO BU-
rstay. Bimomo, 1o HeoOMerkeHi MHOKIHE He MOXKYTh Oy TH MHOYKUHAMU 3012KHOCTI
HelepepBHUX JIpOOIB, YACTUHHI 3HAMEHHUKHN AKNX PiBHI ojuHuUIl. ToMmy HakKIa/1a-
I0ThCA TIEBHI JIOJATKOBI YMOBH, AKi TapaHTYIOTh 1X 301KHICTH. fK TpaBumio, 1e
PO30IXKHICTB PsJLy, CKJIAJIEHOI0 i3 eJIeMeHTIB HellepepBHOro Jipody. st orpumMaH-
Hs1 POPMYJI 3araJIbHUX YJI€HIB aHAJIOTIYHUX PSIJIiB IIPU JOCJIiJI?KEeHH] HEOOMEYKeHIX
MHOXKIH YMOBHOI 301KHOCTI IMJIIACTUX JIAHIIIOTOBUX JIPOOIB CIIeIiaJIbHOIO BUTJIS-
JIy PO3IISJIAETHCS TUTAHHS BCTAHOBJIEHHS KPUTEPiI0 Ta e(PEKTUBHUX JTOCTATHIX
YMOB 3012KHOCTI TaKiX JpoOiB 3 jogaTHuMU ejeMenTamMu. i pe3yabraTu BUKOpH-
CTOBYIOTBCS JIJId TI0OYIOBU HEOOMEXKEHUX MHOXKUH YMOBHOI 3012KHOCTI: KYyTOBHX,
napaboiIHIX Ta IHIINX.

Jucepralnisg CKIIaeThCd 3 aHoTallll, BCTYITY, YOTUPHOX PO3JiJIiB, BICHOBKIB
JIO PO3JLIIB Ta 3araJbHUX BUCHOBKIB, CIIHICKY JIZKEPeJ Ta OJIHOIO JI0JIaTKYy, KNl
MICTHTB CIIMCOK IIyOJIiKaIiil aBTOpAa.

Y BCTyIi OOI'PyHTOBAHO AKTYaJIbHICTH TEMU JIOCIIJIZKEHHs, cPOPMYJILOBAHO
MeTy, 00’€KT, IIPEJIMET, 3aBJaHHsI 1 METOIN JIOC/II/IZKEeHH, 3a3Ha9eH0 HayKOBY HO-
BU3HY OTPUMAHUX PE3Y/IbTATIB, IX MPaKTUIHE 3HAYEHHS, 3B 130K POOOTH 3 HAYKO-
BUMM TeMaMU Ta OCOOMCTHUI BHECOK 3/100yBada, BKa3aHO TaKOXK, Jie OyJI0 arnpobo-
BaHO Ta OMYO/JIKOBAHO PE3YJIbTATH JINCEPTAILil.

Y 1epiioMy po3jijii CHCTeMaTH30BaHO BIJIOMOCTI PO HeEIepepBHI Jpodu Ta
IiJIISICT] JIAHIFOTOBI JAPOOU CIEIiaIbHOIO BUIJISALY, IIPOBEJCHO OIJIS JiTepaTypu
38 TEMOIO JIUCEPTAIIIHOTO JIOC/Ii/IZKeHHsI, BBeJIeHO MOHsITTs C-irypHoi 30i2KHOCT

IJISCTUX JIAHIIOTOBUX JAPOOIB CIEIIaJIbHOIO BUIJISTY.



Hpyruit po3jii JucepTariiiHoro JOC/IiPKeHHS PUCBIYEHN BCTAHOBJIEHHIO
KpUTepito 301KHOCTI Ta e@eKTUBHUX O3HAK 30IXKHOCTI TJIACTUX JIAHIIOTOBUX
JIpo0iB cHeniaJbHOTO BUIJIALY 3 JofaTHIMEU ejeMeHTaMu. CyTTeBO BPaxOBYIOUM
CTPYKTYPY TaKuX JAPo0iB, TEOpilo CTIIKOCTI J10 30ypeHb, BCTAHOBJIEHO KPHUTEpIii
3012KHOCTI, sIKMiI € OaraToOBUMIPHUM y3araJibHEHHsI TeopeMu 3eiijesis i Helle-
pepBHUX JIpobiB. Y (HOPMY/IIOBAHHI 1IBOI'O KPUTEPi0 BUKOPUCTOBYIOTHCS PsiJId,
eJleMeHTaMI dKNX € 3HadYeHHs 301KHUX HernepepBHUX JApo0iB. IlepeBipuTn Taki
YMOBHU JIOCTATHHO CKJIAJIHO, TOMY BCTAHOBJIEHO HU3KY e€(eKTUBHUX O3HAK 3017K-
HOCTI, $IKi € DAraTOBUMIPHUMHU y3araJbHEeHHSIMHI BIJJOMUX O3HaK 3012KHOCTI Helle-
pepBHEX Jpo0iB. 30KpeMa, BCTAHOBJIEHO OAraToOBUMIPHI aHAJIOIN TeopeM 3eliiesis
— I repna, Ilpinrcxaiima.

B anajituyHiil Teopil HelepepBHUX JIPOOIB CYyTTEBO BUKOPUCTOBYIOTHCSA TPH-
YJIEHHI PEKYPEHTHI CIIBBIJHOIIEHHS JIJId OOYMCJICHHS 1X KAHOHIUHUX YNCE/IbHU-
KiB 1 3HAMEHHUKIB. AKTYa/JbHOIO € 3ajlada BUIJICHHS KJACy TLIACTHX JIAHITO-
roBUX JIpobOiB, KAHOHIYHI YMCEJIbHUKN Ta 3HAMEHHUKN AKUX 3aJI0BOJIbLHSIIOTH YO0~
TUPUIJIEHH] PEKYPEHTHI CIIBBIIHONIEHHA. ¥ TiApo3aiai 2.3 odrpyHTOBaHO POp-
MYJIA JIJIsT OOYUCIeHHsT KOeMIIieHTIB TIiJIIsICTOro JIAHIIOrOBOIO JIPO0Y, KAHOHIYHI
YUCEJbHUKHN Ta 3HAMEHHUKM SIKOT'O 3a/I0BOJILHAIOTH JIiHITHE OJIHOpIHE PEKypeH-
THE PIBHAHHS TPETHOTO MOPSAKY. Jloc/iizkeHo 30iKHICTb I[bOTO JIPOOY Y BUITAI-
Ky, KOJII floro ejleMeHTaM € JIo/aTHI Yncya. BeTanoBieno yMOBH, ITPU BUKOHAHHI
KX TTOOYIOBAHUI IMJIIACTUI JIAHIIOTOBHIT JIpi0 3 JBOMA TiJIKAMU pO3TaJsIyKeHHST
€ JIBOBUMIPHUM T1JIISICTUM JIQHIIIOTOBUM JIPOOOM CITEIia/IbHOTO BUTJISILY.

B Teopil nerepepBHUX Jpo0OIB HEOOMEKEHMMU MHOXKUHAMHI YMOBHOI 3017KHOC-
Ti HaflyacTille BUCTYNAIOTH MiBIJIOMIMHE, KYyTOBI 00JIACTi, 30BHIIIHOCTI KPYTiB,
napaboJIiaHl MHOXKHHU Ta, iHImi. Tperiii po3dia NpUCBsSIYeHO JOC/IIIZKEeHHIO apa-
OOJIIYHIX MHOXKMH YMOBHOI 3012KHOCTI TiJIISICTHX JIAHITIONOBUX JIPOOIB CIIeIiaJib-
HOTO BUIJIsLLy. ¥ migposaii 3.1 npu ¢ikcoBaHUX YacTMHHUX 3HaAMEHHHUKAX, sKi
HaJIeKaTh 30BHINHOCTAM KPYTiB, BCTAHOBJIEHO MapadOJIivTHI MHOKUHU YMOBHOI

36ixkHOCTI. [Ipn MboMy CyTTEBO BUKOPUCTOBYETHCA paHille JOBeJIeHnii OaraToBu-



MipHuit anaJjor Teopemu IIpinrexaiima, a Takoxk Teopema CrigbTbeca — Bitasi mpo
3012KHICTD MOCJIIOBHOCTI TostoMopdHIX PYHKIH. Jocaikeno anajioriaii napa-
Oosiuni MHOXKNHM 301’KHOCTI, MMOBEPHYTI Ha IMEBHUN KYyT, 1 OTPUMAHO MHOYKUHU
3HaUYeHb Takux Apo0iB. Lli pe3y/bTaru BUKOPHUCTAHO JIJI BCTAHOBJIEHHs Oararo-
BUMIipHOT'O aHaJjiora TeopeMu T poHa IIpo criapeHi mapabosiiuHi MHOXKIUHI 3012KHOCTI
HellepepBHUX JIPO0IB.

B nijipos i 3.2 j1oBejieHo JIBOBUMIpHe y3arajbHeHns TeopeMu 1 pona — JIzko-
yHCa 1Ipo MapaboJiidHi odsacTi 30i2KHOCT] HenepepBHUX JApobiB. loBejenns 0Oas3y-
€ThCS HAa BUKOPUCTAHHI TOEPEeIHHO BCTAHOBJIEHO] JIeMU PO CTIKICTh Helepeps-
HOT'O JIpO0Y, €JIEMEHTH sIKOTO HAJIEXKATh IapadOJIidHUM 00JIAaCTIM 1 38/10BOJIHHSI-
I0TH yMOBaM TeopeMn Tpona — J/IxkoyHca.

[Tapabosiaai MHOXKIHU 3012KHOCTI TJIJISICTUX JIAHIFOIOBUX JIPOOIB CIIEIlia Ib-
HOI'O BUIVISI/LY 3 KOMILJIEKCHUMU €JIeMEHTaMU BUKOPUCTOBYETHCS B IIIPO3/ILI 3.3
P JIOCTi2KeHHI 301zKHOCTI bararoBuMipHIX S-Ip00iB 3 HEPIBHOZHAYHUMU 3MiH-
Humu. [iaxiaHi 1podu 1uX rijIgCTUX JIAHIIOTOBUX APO0iB € OaraToBUMIDHUME Pa-
IioHaJIbHUMI (DYHKIIAMEU. BeTanoB/iena TeopeMa JIOCTIIKYE TUTAHHS 301KHOCTI
1ux (GYHKIINA IPU IIOMY CYTTEBO BUKOPUCTOBYETHCSI DaraToBUMIpHE y3araJibHeH-
Hst Teopemu CtiyibTbeca — Bitadi.

KyToBi MHOKIHU 30i2KHOCTI HellepepBHuX JipobiB BuBuain E. b. Ban ek,
Mo. JI. €ucen, O. Ileppon, B. B. I'parr, . JI. Bopuep Tta in. Yersepruit po3ii
IPUCBSYEHU y3araJbHEHHIO ITUX PE3YIbTATIB JIJIsl M/IJIICTUX JAHIFOIOBUX JIPO0iB
CHeIiaIbHOro BUTIs LY. JloBeienHsa IpyHTYEThCA Ta BUKOPUCTAHHI OaraToBUMIpHO-
ro ysarajbHeHHsI KpuTepito 3eiijgess. [Tigposmin 4.1 npucBsuennii BCTaHOBIEHHIO
HaraToBUMipHOTO aHaJjora Teopemu Ban @jieka. ¥ mijpos/iii 4.2 ocHOBHA yBara
IpUIiIeHa BCTAHOBJIEHHIO OIIHKN IIBUJIKOCTI 3012KHOCTI Ti/IJISICTOTO JIAHI[IOTOBO-
ro JIpoOy CcIemiaJibHOrO BUIJISILY 3 KOMILIEKCHUMU YaCTHHHUMN 3HAMEHHHKaMI
Ta YaCTUHHUMHU YUCeJbHUKaMU piBHUMEU ojunuili. [Ipn nak/ajganni J01aTKOBUX
YMOB Ha PO3XWJ KyTa Ta eJIeMEHTH JIPOOY BCTAHOBJIEHO Pi3HI OIIHKHU IIBHIKO-

cTi 3012KHOCTI TI/LIACTUX JIAHIIOIOBUX JIPOOIB CIIENiaJIbHOTO BULJISLY. » YaCTHUHI



OTPUMAHUX PE3YJIbTATIB BUMAra€ThCd PO30IKHICTE JI0 HYJIs HECKIHYEHHUX JI00Y-
TKiB, 200 PO30IXKHICTH PsiJIiB, €JIEMEHTH SIKIX 3aJIe2KaTh BiJl KOGMIIIEHTIB TiJ1Is-
CTOTO JIAHIIIOTOBOT'O JPO0Y, HOTO PO3MIPHOCTI Ta KyTa PO3XUIy obJacTi. AKIo
eJIeMEHTH I[bOT'0 Jpo0y BIJIOKPEMJIEH] BiJl HyJIs, TO BCTAHOBJIEHA OIIHKA IBHIKO-
cTi 361KHOCTI, siKa € aHaIo0roM 1o/i6Hol ominkn, gosexenol Mo, A. €uncenom s
HerepepBHOTro Jipody. [Ipu 1boMy BUKOPUCTAHO OocTaTOYHE (DOPMYJIIOBAHHS 11HOI'O
TBeppKens, Haseaene v pobori B. B. ['parra ta /1. /1. Bopuepa.

3alpooHOBaHO HOBI METOIHU JOBEJIEHHs OIHOK INBUJIKOCTI 301KHOCTI IiJjLjIsi-
CTOT'O JIAHIIOTOBOTO JIpOOY CITeNiaJbHOIO BUTJIALY, SKI BPAXOBYIOTH PO3MIipHICTD
Jpo0y Ta BiJIOMI OIIHKM TIBUJIKOCTI 301:KHOCTI HenepepBHUX JIpobiB. TpyHoII,
sIKI BUHMKAIOTH IIPU BCTAHOBJIEHH] OIIHOK IIBUJIKOCTI 301KHOCTI TiJIJISICTOIO JIaH-
I[IOrOBOT'O JPO0Y ClieliajlbHOINO BUIVIALY i3 YaCTUHHUMK 3HAMEHHUKAMU OJIN3bKU-
MU JIO HYJISI, BJIAJIOCS TIOJ0JIATH IIJISTXOM HaKJIaJaHHS 0OMeXKeHb Ha IMBUJIKICTH 1X
NpAMYBaHHS JI0 HYJI.

Y migpo3aiii 4.3 oTpuMaHO OIHKK IIBUJIKOCTI 301KHOCTI TiJLISCTOIO JIAHIIIO-
rOBOT'O JIPOOY CIENiaJbHOTO BHUIVISIIY 3 JOBLILHUMU JIHCHUMHU YACTUHHUMM Y-
ceJIbHUKaMI Ta KOMIJIEKCHUMU YaCTUHHUMI 3HAMEHHUKaMU 31 cllapeHnX KyTOBUX
MHOXKHUH. JloBe/ieHo aHasior OniHKN fparra Ta Bopaepa 1mBuiKocTi 301KHOCTI Ta-
KO0 JIpo0y.

PezynbraTn, orpumani y migposaiiax 4.1-4.3, BUKOPUCTOBYIOTHCS TIPU JTOCTi-
JIZKeHH1 3012KHOCTI Ta BCTAHOBJIEHHI OIIHOK IIOXHOOK allPOKCHUMAIIl OaraToBUMIip-
HuX S-IpobiB 3 HEPIBHOBHAYHUMU 3MIHHUMHE. [Ipn gedKnx oOMeKeHHAX TaKi OIiH-
KI € ITOTOYKOBI, IpU 1HIMMX — piBHOMIpHI. EdeKT BukopucTanus X OIiHOK ITPO-
SIBJISIETHCS TIPU JIOJIATKOBUX YMOBaX Ha IapaMeTpH, IO BU3HAYAIOTH 00J1acTi, B
SAKHUX TPOBOJINTHCS OITIHKA.

Kaowoet caosa: HenepepBHU Jpi0, TJLISICTHI JIAHIIOTOBUT 1Pi0 clieriajib-
HOT'O BUIJISITY, TLIJISICTUN JIAHITIONOBUI JIpid 3 HEPIBHOBHAYHUMU 3MIHHUMHU, 30i-
JKHICTB, PIBHOMIpHA 3012KHICTH, pallioHa/ibHe HAOIMXKeHHs, OaraToBUMIpHa Pallio-

HaJIbHa allpOKCUMAaIlist (DYHKII, OIiHKa MOXUOKN HAOJIMKEHH, PEKYPEHTHE CITiB-



BIJIHOIIIEHHSI.

ANNOTATION

Bilanyk I. B. Unbounded conditional convergence regions of branched conti-
nued fractions of the special form. — Qualifying scientific work on rights of
manuscript.

A Thesis for a Philosophy Doctor Degree in Mathematics, speciality 111 —
Mathematics. — Pidstryhach Institute for Applied Problems of Mechanics and
Mathematics, National Academy of Sciences of Ukraine, Lviv. — Public Higher
Education Institution “Vasyl Stefanyk Precarpathian National University”’, Ivano-
Frankivsk, 2021.

The thesis is fulfilled within the analytic theory of continued and branched
continued fractions and is devoted to the study of convergence of branched conti-
nued fractions of the special form (branched continued fractions with independent
variables at fixed values of variables), to establishing truncation error bounds.

Continued and branched continued fractions are an effective apparatus for
constructing rational approximations of analytic functions. The founder of the sci-
entific school of the theory of branched continued fractions is V. Ya. Skorobogatko.
During the process of formation of analytic theory, three types of branched conti-
nued fractions were distinguished: branched continued fractions of general form
with a fixed number of branches of branching, two-dimensional continued fracti-
ons, and branched continued fractions with independent variables. They were the
object of research of domestic and foreign scientists, in particular, D. I. Bodnar,
Ch. Yo. Kuchminska, M. O. Nedashkovsky, R. I. Dmytryshyn, T. M. Antonova,
S. V. Sharyn, V. R. Hladun, O. M. Sus, M. M. Pahirya, N. P. Hoyenko,
O. S. Manziy, O. E. Baran, M. M. Bubnyak, S. M. Vozna as well as V. Semashko,
M. R. O’Donohoe and J. Murphy, A. Cuyt and B. Verdonk, H. Waadeland,
T. Komatsu and others.

The most general algorithms for the expansion of analytic functions into conti-



nued fractions use the principle of correspondence between power series and di-
fferent types of functional continued fractions. The study of the correspondence
between multiple power series and multidimensional C-fractions contributed to
the appearance of branched continued fractions with independent variables, whi-
ch were first introduced by D. I. Bodnar. Such fractions are effectively used to
construct multidimensional rational approximations of analytic functions with
several variables.

The main task of the dissertation research is to establish unbounded conditi-
onal convergence regions of branched continued fractions of the special form. It
is known that unbounded regions cannot be regions of convergence of continued
fractions whose partial denominators are equal to one. Therefore, certain additi-
onal conditions are imposed that guarantee their convergence. As a rule, this is the
divergence of a series composed of elements of a continued fraction. The question of
establishing the criterion and effective sufficient conditions for convergence of such
fractions with positive elements is considered in order to obtain the formulas of
general terms of similar series in the study of unbounded conditional convergence
regions of branched continued fractions of the special form. These results are used
to construct unbounded conditional convergence regions: angular, parabolic, and
others. The thesis consists of the abstract, introduction, four chapters, conclusi-
ons for each chapter and general conclusions, bibliography, and appendix that
contains the list of author’s publications.

The introduction substantiates the relevance of the research topics, formulates
the purpose, object, subject, tasks and methods of research, outlines the scientific
novelty of the obtained results, their practical significance, the connection of the
work with scientific programs and the personal contribution of the author and
also points out where the results of thesis have been discussed and published.

In the first section, the information about continued fractions and branched
continued fractions of the special form is systematized, the literature on the

topic of dissertation research is reviewed, the concept of C-figured convergence



of branched continued fractions of the special form is introduced.

The second section of the thesis research is devoted to the establishment of
the convergence criterion and effective criteria of convergence of branched conti-
nued fractions of the special form with positive elements. Significantly taking into
account the structure of such fractions, the theory of stability to perturbations,
the criterion of convergence is established, which is a multidimensional generali-
zation of Seidel’s theorem for continued fractions. In the formulation of this cri-
terion, series are used, the elements of which are the values of convergent conti-
nued fractions. It is rather difficult to verify such conditions, therefore a number
of effective criteria of convergence which are multidimensional generalizations of
well-known convergence theorems for continued fractions are established. In parti-
cular, multidimensional analogues of Seidel — Stern and Pringsheim theorems have
been established.

In the analytic theory of continued fractions, three-term recurrent relations
are significantly used to calculate their canonical numerators and denominators.
The problem of distinguishing a class of branched continued fractions, whose
canonical numerators, and denominators satisfy four-term recurrent relations, is
urgent. Subsection 2.3 substantiates the formulas for calculating the coefficients
of a branched continued fraction, the canonical numerators and denominators of
which satisfy a linear homogeneous recurrent equation of the third order. The
convergence of this fraction in the case when its elements are positive numbers
is investigated. The conditions under which the branched continued fraction with
two branches of branching is the two-dimensional branched continued fraction of
a special type are established.

In the theory of continued fractions, unbounded regions of conditional
convergence most often are half-planes, angular domains, the exteriors of ci-
rcles, parabolic regions, and others. The third section is devoted to the study
of parabolic conditional convergence regions of branched continued fractions of

the special form. In subsection 3.1 for fixed partial denominators belonging to



the exteriors of circles, parabolic conditional convergence regions are establi-
shed. In this case, the previously proved multidimensional analogue of the Pri-
ngsheim theorem, as well as the Stieltjes — Vitali theorem on the convergence of
the sequence of holomorphic functions, are significantly used. Similar parabolic
convergence regions rotated to a certain angle are investigated, and value regions
of such fractions are obtained. These results were used to establish a multidi-
mensional analogue of Tron theorem on twin parabolic regions of convergence of
continued fractions.

In subsection 3.2 it is proved a two-dimensional generalization of the Tron —
Jones theorem on parabolic regions of convergence of continued fractions. The
proof is based on the use of a preestablished lemma on the stability of a conti-
nued fraction, the elements of which belong to parabolic regions and satisfy the
conditions of the Tron — Jones theorem.

Parabolic regions of convergence of branched continued fractions of the special
form with complex elements are used in subsection 3.3 for the study of convergence
of multidimensional S-fractions with independent variables. Approximants of
these branched continued fractions are rational functions with several variables.
The established theorem investigates the problem of the convergence of these
functions, for this, the multidimensional generalization of the Stieltjes — Vitali
theorem is substantially used.

The angular regions of convergence of continued fractions were studied by
E. B. Van Fleck, J. L. Jensen, O. Perron, W. B. Gragg, D. D. Warner, and
others. The fourth section is devoted to the generalization of these results for
branched continued fractions of the special form. The proof is based on the use of
a multidimensional generalization of Seidel criterion. Subsection 4.1 is devoted to
establishing a multidimensional analogue of Van Fleck theorem. In subsection 4.2
the main attention is paid to the establishment of the truncation error bounds of a
branched continued fraction of the special form with complex partial denominators

and partial numerators equal to one. When imposing additional conditions on



the angle and the elements of the fraction, different truncation error bounds of
branched continued fractions of the special form are established. Some of the
obtained results require a divergence to zero of infinite products, or divergence of
series, the elements of which depend on the coefficients of the branched continued
fraction, its dimension, and the angle of inclination of the region. If the elements of
this fraction are separated from zero, then truncation error bound is established,
which is analogous to the similar estimate proved by Yo. A. Jensen for a continued
fraction. The final formulation of this statement, given in the work of W. B. Gragg
and D. D. Warner, was used.

New methods for proving truncation error bounds of branched continued
fractions of the special form are proposed, which take into account the dimension
of the fraction and known truncation error bounds of continuous fractions. Diffi-
culties that arise in establishing truncation error bounds of a branched continued
fraction of the special form with partial denominators close to zero, managed to
be overcome by imposing restrictions on the speed of their tending to zero.

The results obtained in subsections 4.1-4.3 are used in the study of convergence
and the establishment of truncation error bounds of multidimensional S-fractions
with independent variables. For some restrictions such estimates are pointwise, for
others restrictions they are uniform. The effect of using the obtained estimates is
obvious under additional conditions on the parameters that determine the regions
in which the truncation error bounds are conducted.

Key words: continued fraction, branched continued fraction of the special form,
branched continued fraction with independent variables, convergence, uniform
convergence, rational approximation, multidimensional rational approximation of

function, truncation error bounds, recurrent relation.
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