BIAT'YK
odiniitaoro omonenTa Ha auceprtaniio BoiftoBua Mapil AsapiiBan
" ACMMIITOTHMYHI BJIACTHBOCTI cyOrapMOHIMHUX Ta aHATITUIHUX
dyskuiit B oquanyHii xkymni",
NoJaHy Ha 3400yTTs HAYKOBOro CTYIeHs KaHINIaTa
dizuKo-MaTeMaTUYHIX HAayK 3a CIeliaJIbHICTIO

01.01.01 — maTemMaTuYHUIl agani3

Axmyanvnicms memu. ucepranis NpHCBAYEHA OOCHIIKEHHIO 0araToBUMipHHX
y3arajbHeHb CcyOrapMoHi9HHX (YHKUIH B QUUMHUYHIA Kymi. 3a3Hady, IO 3aMiCThb TEpMIHY
"cybrapmoniuna dyskuia" B gumcepraunili BuxopucTocyeTbca TepMin "cybrapmowiitna
dbyaxmisa".

OcroBu Teopil cybrapmoniunnx dyuxuii oynu 3aknanesi @. Piccom. Pynnamentansse
3HaYeHHd 1JId nodynoBH wiel Teopil masa Teopema Picca mpo npencrasierHs CybrapMoHigHOL
PynKIil y BUragni cymu noreritana i rapMoriuHol QyHKIIL

Croromui Teopis cybrapmoniunux dyHkuifl €, Tax 61 MOBHTH, AIAPOM CYYacHO! Teopii
IOTEHNIAIY 1 IPOAOBIKYE IHTEHCUBHO PO3BUBATHCS 3 OIVISIY HA YHCJICHHI 32CTOCYBAHHESA AK B
TEOpil aHAITHYHIX QYHKIIR, TaK 1 B Teopil eninTuYHUX PIBHAHD 3 YACTMHHUMH IIOXIIHUMH.

OnuuM i3 NEPCHNEeKTUBHUX ysaraibHeHb MNOHATTH cybrapMmowmiumoi dynkuil Ha
GaraTtosuMmipHi npocTopu € Tax 3BaHi M-cybrapmonivyni dyukuil, seeseni 1. Yaspixom y
80-x poxkax MMHYJOro croJirrd. [Isiui HemepepeHo mudepenuiiosua byHKUis € M-cy6-
rapMOHIYHOI B Jedxiit obacTti ﬁaFaTOBHMipH6PO KOMILJIEKCHOI'O IIPOCTOPY TOMI 1 TiapK: TOM,
KoJIM iHBapianTHuil jamtacian Big niel Gynxuil € HeBin'eMHEM B ycix Toukax obnacti. Jna
mux QyHKIIH CIpaBIKyeTheA anauor Teopemu Picca, a came: M-cybrapmoniuna dbysknig €
pisuunen M-rapmoniunol dyskuil i norenuiany ['pina.

M-cybrapmoniuni dbyHknil B oguEmuHil Kyal 1 nos’ssani 3 HuMu noTexujaau ['pina,
inrerpamu Komi-Crinreeca Ta imrerpanm Ilyaccona-CrinTheca € ocHOBHHMM 06’eKTamu
HOCJi/PKeHHA B JucepTanil. Ix Teopist Ha CHOTOAHI € JAJEeKOIO BiJ 3aBepllieHHs 1 BHMAarae,
30KpEMa, I'PYHTOBHOIO AOCJIIKeHH: IX aCMMITOTHYHUX BJIACTUBOCTEH mpu HabmmkeHHi 10
MesKi ONMHMYHOL KyJIl, 9oMy, HacaMIepes, 1 IpucBddYeHa JaHa aucepraliiina pobora.

OT:Ke, TeMaTHKa JOCHIDKeHbL AucepTalifiHol poBOTH € BeNbMM aKTyalbHOIO. Bimzsnauy

TAKOXK, IO JUCEPTAIlisl BAKOHAHA B paMKax JepKOIOKeTHMX HaykoBux Tem Mr-159




® "MeToan KOMIUIEKCHOTO T4 TApMOHIfHOrO aHamidy B Teopil aHamiTHuymux byHKil
y Gamaxoemx npocropax” (momep mepxpeecrpanili 0113U000184) i Mr—145 @ "Hosi
KOMIIJIEKCHO-AIMOBIDHICHI METOAU IOC/IIIKeHHST ACUMIITOTHYHHUX BJIACTHBOCTEH aHAIITHYHAX
i cybrapmoniitaux ¢yHKUil, 300paskeHUX BUNAIKOBAMM paaaMu Ta iHTerpaiamu' (Homep
nepxpeectpanii  0113U003051), mo pospobisiorbess y JIbBiBCBKOMY HaljoHAJIBHOMY
vHiBepcuTeTi imeri IBana @panka.

Cmynine  067'DYHMOBAHOCTT HAYKOBUT NOAONHCEHD, 1T 00CMOSIPHICMD 1 HOBUSHA.
IucepTallisi CK/IaIa€ThCH 3 AHOTAIII], MEPeJTiKY YMOBHUX [TO3HAYEHb, BCTYILY, TPHOX PO3.LIIB,
BHUCHOBKIB T& CIHCKY BUKODPHCTAHUX JIZKEDEI.

B posaini 1 aucepraiii MicTUTBCA OMIAL JITEPATYpPH 38 TEMOI JOCILIpKeHHS. B HpOMY
JIAKOHIYHO, ajieé B TOH JKe 9aC IPYHTOBHO, BHKJIAJEHO OCHOBHI pe3yibTaTH Teopil M-cyb-
rapMOHIYHUX (DYHKLiH, & TakoXK pesynsraTh moxo inrerpanis Komi-Crinteeca Ta [Tyaccona-
Crinteeca, i chopMyILOBAHO OCHOBHI DE3YJIbTATH AHCEPTAIlil, IO JA€ 3MOIY IIPOCTEXKUTH
3B’430K MIXXK De3y/JbTaTaMu aBTOpa i #Oro momepeNHUWKIB Ta BUOLIUTU HAYKOBY HOBU3HY
DPe3yAbTATIB IUCepTAIINHOIO JOCIIIKeHHS.

Pozzin 2 npucBaueHo OOCTIIKEHHIO ACHMITOTHYHOI IOBEAIHKY BEJIUYUHU

My(r, Gy) = (/SIG;L('PE)IP dﬂ(i)f: p>0,

npu 7 — 1—0 nna inBapianTaoro norenmiany I'pina G, B TepMiHax MipH jt, e S — OTHHHYHA
chepa i ¢ — mopmoBana Mipa Jlefera ma S Taka, mpo o(S) = 1, a TakoK HOCILKeHHIO
ACHMIOTOTHYHOL NOBEIIHKY BeTMYHHU My(r, u) npu r — 1—0 nus M-cyGrapmoriusol dbyHKuil
u y TepMiHax raamkocTi 11 mipu Picea.

Hoseneni B nuceprauii Teopemu 2.1, 2.2, 2.4 JOHOBHIOTb i YTOYHIOIOTb PE3YJILTATH
Cronna, AKOMYy HaJeXKaTb OLIHKM INBHUIKOCTI 3pPOCTAHHH BeqWduHEM m,(r,G,) Ha Kiac
GopeneBux Mip 4, WO 33H0BOMBHSIOTH yMOBY [(1 — |w|?)"du(w) < oo, xo4a i Touni 32
HOPSIKOM, IIDOTE TaKi, IO HEe BPaXOBYIOTH BJIACTHBOCTEH KOHKPETHOI MIDH U.

B Teopemi 2.5 3mailimeHo meoOximui 1 gocraTHi yMOBHM CTeleHeBOI OIIHKH 3POCTAHHS
BeIMYHHU Myp(T,u) mpu 7 — 1 — 0 gaa M-cyGrapMoHiqHOT dbyHKOil u B TepMminax i mipu
Picca, mo ysaranbmioe Bigmosimmi pesynsratu [ Yumkukosa, a Takoxx f. Bacmibkisa 1
S1. MuKHTIOKA, OTPUMaH] /I cybrapMoHIiYHEX DYHKLiH B OQUHUYHOMY KPY3i KOMIJIEKCHOT
nytomuHEY. Bunaaxy GilbIn 3aradbHEX OMIHOK 3POCTAHHS BEJIUYHHU My(T,u) mpu 7 — 1 —0
nocaimkeHo B Teopemax 2.6, 2.7.

Kpim Toro, IHCEePTAHTKOK 3HaMIeHO TOYHy OWiHKY 3pocranHs imrerpany Komi-Crin-
theca (Teopema 2.8) Ta omiEky apocTamms imTerpaiy Ilyaccoma—CrinTeeca (Teopema 2.9)
B ONUHWYHIf Ky/i npu HabmuKeHHI 10 Mexki obsiacTi 3a MpUpOiHiX oOMEXKeHb Ha MOIYJb

nenepepsrocri mipu CrinTheca, 3ananol Ha onuHUYHIH cdepl.



Meroau mocmimkenHs, po3pOOieHi B po3mini 2, 3HAHIIM 3aCTOCYBaHHS B PO3ALI 3
JcepTanii, Je AOCIIIKYeThes ToBeainka Makeumyma monyis M (r, f) = max{|f(z)| : |z| =
r} Tax 3sanoi \-cripasenozi6HOi oaEOMCTOl aBaiTHIHOl DYHKLIT f, 3a1aHOI B OAMHIIKOMY
kpy3i komiexcHol miomusu. Josenena TyT Teopema 3.1 ysaranpnroe pesyisrar Kima Ta
Cyrasu, sKi cnpocTyBajd TinoTesy XaHCeHa WIONO0 ACHMITOTHYHOI MOBEMIHKH BEJHYUHH
M(r, f) mpur — 1 —0.

Vei ocHOBHI HAyKOBi pesy/bTaTH QWCEPTAL{l € HOBUMM, UiTKO JOBeJEHUMH, 1 ToMy Ix
JIOCTOBIDHICTE HE BUKJIMKAE CYMHIBIB.

Anpobayis i nosroma suxaady PesyAbMaAMi6 8 HAYKOBUT Parosur suaHHAT. Pesynsraru
CBOEYACHO 1 3 HAJEKHO MOBHOTOO onybnikosano. Cepen mybnikairiit € 6 crareit B HayKOBUX
baxoBux BHIAHHAX, 3 3 AKHMX BXOIATH A0 MIXKHApOAHO! HaykoMeTpHuHOi Gasu Scopus.
Crnip Taxo»k Bim3HaumTH HalexkKHY anpobamiio pofoTH Ha MIKXHADOAHMX KOHMEepeHIIAX i
HayKOBUX ceminapax. ApropedepaT afexsaTHO Binobparkae OCHOBHI IOJOKEHHS | BUCHOBKH
JucepTaliinol poboTH.

o nucepTanii € 3ayBaKeHHd:

1) B Tepmini "rapmoniitua dyukuig", Mo cTaB NONYIAPHAM OCTAHHIM 4aCOM B yKPalHCBKIH
HAYKOBiN jiTeparypi, npukmernuk "rapmomifinui" € noximEuM Biny iMenEuKa "rapmosis'
(cii0BO rpenpKOro moxomKeHus, dpannyspke harmonie, aHriiicbke harmony) y To#t 9ac g«
TepLIOKEPEIOM BiHOBIAHOTO MaTeMaTUYHOro TepMiHy € dpaniyspke fonction harmonique
(#toro amrmificexuit agasor — harmonic function), 3BigK; moxonATh YKpalHCBKUM IMEHHHK
"rapMoHiKa" i yTBOpeHuit Bi HLOro mpuKMeTHUK "rapMoHiuHmi";

2) ockinbku mosHaueHHss N MHOMKHHU HATYPAaJbHMX 4uCel 0araropas’oBO BiKUBAETbCH
B pobGoTi 6e3 Gyb-SKuX MosicHeHb, TO ciin 6yao gomaru doro B IIEPEJIIK YMOBHUX
[I03HAYEHD (mozmexymu B po6oTi Toit »ke camuit 06'exT mosHadaeThcs Z; 1 Takox 6e3
nosicHens). Takox monineHo 6ya0 6 momaru zo msoro IIEPEJIIKY nosxauenus mipn Picca
fy DYHKHIT 2]

3) B mucepranii imrerpanr Komi Ta imrerpan Komri-Crintbeca maioTh ofHaKosi
nosHaueHns. Take )X 3ayBarkeHHs CTOCYeThest inrerpainy Ilyaccona Ta interpany Ilyaccona—
CrinTseca;

4) B nepmowmy abszani n. 2.1.1 o3HaveHHs NOHATTA @ X b NaHO HEKOPEKTHO, OCKIJIBKH
epiBricTs a < b < ¢’a npu dikcoparux cTauux ¢, ¢’ He MOXe BUKOHYBaTHCH 'S BCIX
moxmBux a i b". Kpim Toro, nosmavenns < BukopucTaHo B poboTi pamime Ha c. 34 Ces
BINOBIIHOTO PO3’SICHEHHS;

5) B aBTopedepari Ha c. 8 mpu seeseHHi moseoi Mipu I'pimmma A He JaHO KOLHOIO
pO3'SICHEHHS 3 TIPUBOLY TOTO, MO PO3yMieThes mij Mipamm v i p, . Take X 3ayBaxKeHH:A

CTOCYEThCs 1 TEKeTy aucepralii Ha ¢. 36 CTOCOBHO MIpH V;
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6) ma c. 16 y 10-my psaky 3BepxXy NPH NOCH/IAHHI Ha pobory [20] 3 mBox cuisapTOpiB
poboru arayerses aume ogus K.T. Xan;

7) aBrop poGor: [21] B mucepTalii HA3UBAETHCH HK Xancenom (Hanpuxmaag, Ha c. 39 y
9-My paaKy 3HH3Y), Tak i [anceroM (Hanpukiaz, Ha ¢. 103 y 1-my panxy 3BEDXY );

8) B pazi Micup He BUALIAIOTHCS KOMAMH IiEIPUKMETHUKOB] 3B0POTHU: HAIIPUKJIa, Ha C. 3
y 14-my paaxy 3sepxy, Ha c. 23 y 9-my i 6-my pajakax 3HU3Y, Ha C. 42 y 5-My pagKy 3BEpXY.
[Iponymeni KoME TAKOXK i B JeAKHX IHIIMX MICHAX, HANPHK/IAL, Ha C. 101 B 6-my i 10-my
pAAKaX 3BepXy — JBiYi mepej] cI0BOM "HA3HBAETHCH L

9) B psAl MicIp KOMH CJIiJ BAJIY“MTH: HAIPUKIaI, Ha C. 15 y 8-My psaKy 3Bepxy, Ha c. 17
y T-My pAmKy 3Hu3y micas ciosa "dyrkuii", Ha c. 22 y 6-My paIKy 3BepXy Iepel CIoBOM
"yepes", Ha c. 34 y 5-My paAKy 3sepxy micias ciosa "Takox', Ha . 41 y 11-My panKy 3Bepxy
nepen, ciosoM "BusHauumo", Ha c. 43 y 10-My psanKy 3BepXy Hepeld CJIOBOM "reopema';

10) mesaxi pesyisraTH iHmMX aBTOPiB copMynpOBaHi B pobori mopmicrio nBiui. Tak,
Teopema A copmysosana c. 24 i Ha c. 74, Teopema B 3i c. 25 npoaybisoBara Ha C. 5
sk TeopeMa E, a Teopema E 3i c. 28 sycrpiuaeThea TakoX Ha C. T4 fK Teopema D;

11) dopmyna (1.3) nosropoerses gk dopmyia (2.39), a popmyia (1.4) npony6nsoBaHa
TakoxX fK dopmyna (2.40);

12) B mucepramii i asropedepari 3ycTpidaroThCs MAEAKI CTUIICTHYHI HETOYHOCTI.
Hanpuxmam:

a) samicTs "acuMmunroTHuHa noseniEka' B PpOOOTI BXKHBAETHCH CJIOBOCIOJYYIEHHA
" aCHUMITOTHYHE TIOBOKeHHa": Hanpukia, Ha ¢. 18 y 13-my Ta 9-My paaxax 3Hu3y, Ha c. 19
y 15-my i 13-my panxax 3uu3y. Take 3K 3ayBasKeHHSI CTOCYETbCH i TeKCTy aBTOpedepary
ma c. 4 y n. "Mera i sapnanns nocaimpkens" i Ha ¢. 5 y n. "Haykosa HOBU3HA OZepIKaHHX
pe3yibTaTis';

6) Ha c¢. 20 y 1-My psazKy 3BepXy Ta B aBTopedepaTi Ha €. 5 y I. "OcobucTuit BHECOK
3n06yBaya" manucano: "cuiBaBTOpPY HAJIEXKATDH ... 3arajibHe KePIBHUITBO HAT poBoroo Ta
OBroOBOpeHHS OfIeDKAHMX DPe3yJbTATiB", MO € HEeTOYHICTIO, OCKIIbKH HAJIeXATH MOXYTh
He 1poiecu (KepIBHHITBO, OBFOBODEHHS), & PE3y/IBTaTH LUX NPOLECIB (Luel, pesyJibTarTH,

I

rimoresu TOLIO).

Hageneni 3ayBarkeHHs! He BILIMBAIOTH Ha 3arajibHy NO3UTHBHY OLIHKY J¥cepTalil.

B minomy, JucepTanis € 3aBEpIICHOI0 HAYKOBOIO paboTo1o, B fKill 'PYHTOBHO DO3BUHEHO
Teopilo 6araToBUMIpHUX y3arajibHeHb CyOrapMOHIYHEX byukuiit. Pesyasrari poboTH MaioTh,
HacaMIlepe/i, TeOpeTUYHY LiHHICTL, IPOTE HE MAaE cyMmHiBiB, 1[0 PO3BUHEHI B Hiff MeTOIH
3HAMIYTh 3aCTOCYBAHHS B KOMIIIEKCHOMY aHadi3i, Teopil MOTEHILIAJITY Ta IX 3aCTOCYBaHHAX B

Teopil piBHAHE 3 YACTHHHUMHE MOXIJHUMH.



Ha mincrasi ckasaHHOro BBakao, mo auceprauis M.A. Bo#trosuu "Acumnrorudni
BJIACTUBOCTI CyOrapMomHifiHEX Ta aHamiTHyHEX GYHKUi# B omumuMuHiil Kym" 3amoBosbHse
yci Bumorn "Ilopamnky NIpHUCYIJKeHHs HAyKOBUX CTymeHis', 3aTBepirKeHOro (31 3minamu i
nonoprennsamu) Kabinerom MminicTpis YkpalHu, I0A0 KaHIMAATCHKEX JucepTanii, a i aBTop
Boiitosuu Mapia AnnpiiBHa 3aciIyroBye NPHCYIXKeHHS 1l HAyKOBOI'O CTYNEHs KaHIuJaTa

diznko-MareMaTHYHMX Hayk 3a cienjanssictio 01.01.01 — maTemaTHyHuil anasis.

Odiuiitnuit omoHeHT
3aBiNyBad BiIiay KOMILIEKCHOTO aHami3y i Teopil moTeHmiaj
Incruryty maremaruku HAH Ykpainu

.
J0KTOp (biz.-MaT. Hayk, podecop ﬁfﬁ
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