MHUHUCTEPCTBO BBICHIEI'O U CPEJHEI'O CIIEHIUAJIBHOI'O
OBPA30OBAHUA PECITYBJIMKH Y3BEKUCTAH
HAITMOHAJIBHBIY YHUBEPCUTET Y3EEKMCTAHA

umenun MUP30 YIYI'BEKA

Ha nmpaBax pykomnucu

YK 517.55

Nmowmkynos CeBauep AkpamMoBUY

AHAJIMTUYECKOE NPOJOJI)KEHUE ®YHKIIUM,

3AZJAHHBIX HA YACTHU I'PAHUILIbBI

01.01.01 — maremMaTUYECKUI aHAIN3

ABTOPE®EPAT

AUCCCpPTAllM HAa COUCKAHUC y‘-IGHOfI CTCIICHHU

JOKTOpa (PU3UKO-MATEMAaTHIECKUX HAYK



Tamxkent — 2006

Pabota Bemonnena Ha kadeape «Teopust GyHKIMIN» YPreHUCKOro rocy/1apCTBEHHOTO
YHHUBEPCUTETA

HayuHblil KOHCYJIBTAHT: JOKTOP (PU3UKO-MATEeMAaTUYECKUX HAYK,
npodeccop, akagemuk A. C. CagyiiiaeB

OdunuaibHbIe ONMMOHEHTHI: JIOKTOP (PU3HKO-MAaTEMaTHUSCKUX HAYK,
npodeccop I'. Xynaiibepranos

JOKTOP (PU3UKO-MATEeMAaTHICCKUX HAYK,

npodeccop L. Apmyxamenon

JOKTOp (PU3UKO-MATEeMaTUYECKUX HaYK,

npodeccop A.M. KpitTMaHoB

Benymasi opranusanusi: Matematudeckuii uHCTUTYT Poccuiickoit Akanemun Hayk um. B.A.
CrexknoBa

3ammra COCTOUTCT €« » 2006 . B JacoB Ha

3acenanuu O0weaunennoro CrenuanusupoBanHoro Cosera /[ 067.02.03 npu HarmonaiasHOM
VYuuBepcurere Y30ekucrana uM. Mup3o Ynyroeka, no aapecy: 700174, Tamkent-174,
Bysroponok, Hanonanbusiit YauBepcuteT Y36ekuctana uM Mupso Yiyroeka, Mexanuko-
MaTematuueckuii pakyspret (aya. I'-303)



C nuccepranueil MOKHO 03HaAKOMUThCs B OnbaroTeke HarmonansHoro YHuBepcurera
V36ekucrana um. Mup3o Yiayroeka.

ABTtopedepar pa3ociaH « » 2006 rona.

Yuenblii cekperaps O0beIMHEHHOT 0

Crnenunanusuposantoro Cosera

AOKTOP (pu3.-MaT Hayk : A .A. AOAyIIyKypOB
1. OOmasi xapakTepuCcTHKA JUCCEPTALNU

AKTYaJIbHOCTBH TeMbl. BOITpoChl aHATUTUYECKOTO MPOJAOIKEHHS U CTPYKTYPBI 0COOBIX
MHO>KECTB aHAIIMTUYECKUX (DYHKLUH UTPatOT OCHOBOIIO- JIAraloU[yI0 POJIb B TEOPUH (PYHKLIUN
KOMIUIEKCHOT0 nepeMeHHoro. CTporoe onpezesieHue NpruHIUIAa aHATMTUHYECKOTO IPOJOJIKEHUS
U IIEPBBIE PE3YNIbTATHI B 3TOM HAIIPaBICHUH CBA3aHbI C MMECHAMM BBIIAIOIINXCS OCHOBATEIIEH
KOMIUIEKCHOr0 ananusa Beliepmtpacca u Pumana.

B nacrosiee Bpems npo0ieMa aHaIUTUYECKOTO MPOIOJKEHUS PYHKIUI OTHOTO
KOMILUIEKCHOTO IEPEMEHHOT0 00J1a1aeT JOCTATOYHO ITOJIHBIM HA0OPOM pe3yabTaToOB, KOTOPBIE
HUMEIOT MHOTOUYHUCIIEHHBIE MPUIIOKEHUS B Pa3HBIX 00J1aCTAX HAyKU: B TEOPETUUECKOM (pU3HKeE,
MeXaHHKe, anreOpanyecKkoil reOMETpUH U T.II.

B otnuune ot Teopun GyHKIMH OJJHOTO KOMIIJIEKCHOTO IEPEMEHHOT0, B TEOPUU
(yHKLIMH MHOTMX KOMIUIEKCHBIX IIEPEMEHHBIX MOHATHE aHATUTUYECKOTO MPOJI0JKEHUST KpoMe
MHAMBUAYAIBHOTO XapaKkTepa NpUoOpeTAET U «IIPUHYAUTEIbHBIN» XapaKTep, CBOMCTBEHHBIH [
KaKoro-iuoo Kiacca: eciM BCsiKas IUIocKast 00J1acThb SBJISIETCS 00J1aCThiO TOJIOMOP(HOCTH



HEKOTOPOii rojioMop¢HON (HYHKIIUH, TO B MHOTOMEPHOM ClIy4dae CyIIECTBYIOT 00JIACTH, KOTOpPbIE
HE SABJISAIOTCS 00JacTIMH roJIOMOPPHOCTH, T.€. BCSAKas roJoMopdHas B 3T0i 001acTH QyHKINS
aHAJTUTUYECKH MPOJIODKAETCS Ha 0oJiee IHPOKYIO 001aCTh.

Hacrosimas auccepranust mocBsieHa MpoaoKeHUAM (QYHKINH HECKOIBKHUX TEPEMEHHBIX,
YIOBJIETBOPSIFOIINM YCJIIOBHSIM aHAJIUTUYHOCTH Ha IIyYKaX KOMILIEKCHBIX NpAMBIX. [Ipruem
HauOOoJIBIINK UHTEpEC I HAC MPEICTABISIOT CIeIyIOLIUe 1BA HAIIPABIECHHS: aHAIUTHYHOCTh
cenapaTHO-aHAJIUTUYECKUX QYHKINUN U aHAIUTUYECKOE MTPOJOJIKEHHE BJI0JIb (DUKCUPOBAHHOTO
HalpaBiieHUs. B 1uccepranuu Takke BCECTOPOHHE U3Y4arOTCs IMPOJOJDKEHUS FTAPMOHUYECKUX,
IUTIOPUTaPMOHUYECKUX U CYyOrapMOHHUYECKUX (PYHKIIMA, KOTOPbIE, KaK U3BECTHO, TECHO CBSA3aHbI
C AHAJUTUYECKUMU QYHKIUSIMH.

PaCCManI/IBaeMBIC 3aJa4n ObLIH HHUIUHUPOBAHBI q)YHHaMCHTaHLHOﬁ TeopeMoﬁ

Xaprorca, KOTopasi yTBEPKIA€eT, YTO €CIH QYHKIHUS f(2).2=(2:.2;.....2,)
Zj j — ].,25..., H

* ronomop¢Ha

M
B 00J1acTH DcC 10 KaXJ0W U3 IEPEMEHHBIX * TO OHa Oyzer

rosiomop(dHoii B D o COBOKYITHOCTH MEpeMEHHBIX. TeopeMa XapTorca UMEET MHOXKECTBO
Pa3IMYHBIX M0 XapakTepy 0000IIeHNH, pacIIUPEeHUI U HETOCPEACTBEHHO IPUMBIKAET K
TEMaTHKe, CBSI3aHHOM ¢ aHATUTUYECKUM MPOAOIKEHUEM (QYHKIIHIA.

W3gectHble pabotsl A.A. lonuapa, E.M.UYupku, B.IT.3axaprotsl, .Cuuaka, A.C.Canymiacsa,
D.bendopna u B.A.Teitnopa sSBISIOTCS OCHOBOMOJATAIOIIMMHU B ’TOM HampaBieHuu. OTMeTUM,
YTO CBOWCTBO aHAJUTUYHOCTHU CEMAPATHO-AaHATUTHUECKUX (PYHKITUN UMEET TIIyOOKYIO CBA3b C
M3BECTHOM Teopemoit boromo6oBa 00 “ocTpue KiIMHA”, KOTOpasi, KAaK U3BECTHO, HAIILJIa
CYIIIECTBEHHBIC MPUIIOKEHHUS B TEOPETHIECKOMN (U3HKE.

BeimieckazanHbIM U 00BSACHSAETCS aKTyalbHOCTh PACCMATPUBAEMON JUCCEPTALMOHHOMN TEMBI.
Bax<HOCTB TeMBbI AUCCEpTALUK TOTYEPKUBACTCS €IIe U TEM, UTO OHA UMEET pa3INyuHbIe
MPUMEHEHHS, KaK BHYTPH CaMOT'0 KOMIUIEKCHOTO aHallu3a, TaK U B IPYTrUX 0071acTIX
MaTeMaTHKH.

ean padorbl. OCHOBHBIMHU LIECJISIMH HACTOSIIEH PaOOTHI SBJISIOTCS:

OTIPENIETUTH 00JIACTh TOJIOMOP(GHOCTH CeNapaTHO-aHATTMTHICCKUX (PYHKINH, 3aJaHHBIX HA YaCTH
TpaHUIBI 00JIACTH;

HU3YUYUTh AHAJIUTHYCCKYIO IIPOJOIZKUMOCTD (I)YHKL[I/Iﬁ, 3aIaHHBIX HA 'PAHUYHOM ITYYKC
KOMINJICKCHBIX MIPAMBIX;

MCCIIEI0BATh MPOIODKEHIE TUTFOPUTAPMOHIYECKUX (DYHKIMK BAOIh (PUKCHPOBAHHOTO
HaIlpaBJICHUS;

OmHCaTh CTPYKTYPY OCOOBIX MHOXKECTB CyOrapMOHMUYECKHX (DYHKIIMHA U3 Kacca
M
L,,l=p<wx

Metoabl ucceieaoBanus. B quccepranuy UCHoab30BaHbl METO/IbI TEOPUN (YHKIIMI MHOTHX
KOMILIEKCHBIX NIEPEMEHHBIX, KOMILIEKCHOU TEOPHUH ITOTEHIMAIa U TEOPUU aHATUTUYECKUX
IIPOCTPAHCTB.



Hayuynast HoBM3HA. Bce OCHOBHBIE PE3YIIBTATHI, IOJIYYEHHBIE B JUCCEPTALINH, SBIISIOTCS
HOBBIMH. OHU COCTOSIT B CJIEIYIOIIEM:

1. Onpenenensl 061aCTH TOJIOMOP(PHOCTH CETAPATHO-AaHATUTHUECKUX U CEeTTapaTHO-
rapMOHUYECKHNX (DYHKIIHM, 3aIaHHBIX HA YACTH TPAHUIIBI.

2. VI3y4eHbl aHaTUTHYECKHUE MTPOJOJIKEHHSI TOIOMOPGHBIX U ITIOPUTaPMOHUYECKUX (PYHKIIUN
BJI0JIb (PUKCHPOBAHHOT'O HATIPABIICHUSI.

. Ll 1<p<wx
3. CTpyKTypa 0COOBIX MHOYKECTB CyOrapMoHHYECKUX (QYHKIMIA U3 Kiacca £ ,

C

MOJIHOCTBIO OITMCaHa 4€pe3 g-m. €MKOCTb.

TeopeTnueckasi M IpaKTHYeCKasi HEHHOCTb. J(uccepranioHHas paboTa HOCUT TEOPETUUECKUN
xapaktep. MeTosbl ¥ pe3yibTaThl, IPeICTaBICHHbIE B pab0Te, MOTYT OBITh UCIIOIb30BaHbI B
JalbHEeHIeM pa3BUTHH TeOpUH QYHKINN, OHU TaKXKe MOTYT OBITh ITOJIE3HBIMU B IPUIIOKEHUSX
KOMIUIEKCHOT'O aHaju3a B APYruX 00JacTsIX MaTEeMaTHKU U (PU3UKU.

Anpobanust padorbl. Pe3ynbTaThl AriccepTalii CUCTEMAaTUUECKH JTOKIaIbIBAIMCh HA CEMUHAPE
«KommekcHas Teopus noreHnuana» B Ypl'Y (pykoBoautens: npod. A.C.Canynnaes); Ha
CEMUHAape M0 KOMITJIEKCHOMY aHau3y Kadeapbl MaTeMaTndeckoro anann3a HYY3
(pyxoBoautenb: npod. I'. Xymaitbepranon), a Takke Ha TPATUITMOHHBIX PecryOmnkaHCKUX
KOH(epeHIHIX «AKTyaJbHbIe TPOOJIEMbI KOMIUIEKCHOTO aHam3ay (1993-2003 rr.).

Pe3ynbrathl nuccepranny JOKJIAbIBAIMCH TAKKE HA CEMUHAPE IO MHOTOMEPHOMY
KOMILUTeKCHOMY aHanu3y B MuctutyTte matematuku CtokronasMma (IBerus, 16 ampens 2005 r.,
pykoBoauTens: npod. Muxaen I[Taccapu); Ha ceMHUHape 10 MaTeMaTUYeCKO# (pu3nke Ha
marematraeckoM dakynprere CamI'V (Camapkann, suBapb 2004 1., pykoBoauTenb: npod. L.
SpMmyxamesI0B) U Ha MEXyHApOAHBIX KOH(epeHuusx «KoMIUIeKCHBIN aHau3 U €To
npunoxenue», MUPAH uMm. B.A. CrekinoBa, Mocksa, 25-30 utons 2001 r. (moz
npeacenatenscTBoM npod. A.A. I'onuapa); «MHOTOMEpHBIN KOMIUIEKCHBIN aHanm3», Kpacl'V,
Kpacnosipck, 5-10 aBrycra 2002 r. (mox npeacenarensctBoM mpod. E.M. Uupkn);
«['eomeTpuueckuii aHaiIu3 U ero npuioxeHus», Bonl'y, Bonarorpan 24-30 mas 2004 r. (mog
npencenatensctBoM npod. E.M. Uupkn); «HekoppeKkTHbIE 1 HeKJIacCUYEeCKUe 3a1a4u
MaremaTtudeckoit ¢pusnuku u ananmza» Caml'y, Camapkann, 11-15 centsops 2000 r.

y6aukanun. Pe3ynbratsl quccepTaiuu omnyoJukoBaHbl B padoTax [1-30], ciucok KOTOPBIX
MIPUBOAUTCS B KOHIIEe aBTOpedepaTa. B padotax [11], [12], [19] A. C. CanynnaeBy NpuHAICKAT
noctanoBka 3aga4, C. A. UMOMKYIOBBIM MOJTy4eHbI X perieHus. Pabotsl [5], [6] Hanucano
coBMecTHO b. M. AGnynnaeBbiM: B paboTe [5] noka3zaTenbcTBa TeopeMbl 11 2 B ciydasx
p=3%5 p=2%

n=2y =1 pUHANIEXUT ABTOPY JUCCEPTALMK; B [6] TeopeMa J10Ka3aHa COBMECTHO.
Pa6orsr [8], [9], [17] Hanucano coBmecTHO XK. Y. XyKaMOBBIM U BCE PE3y/IbTATHI, IOJTYICHHBIC B
3TUX paboTtax, ycwieHsl B [13], [19]. A Taxke pabotsl [15], [16], [7] u [18] Hanucanb! B
COaBTOPCTBE, U BKJIAJ KaXKJIOTO M3 COABTOPOB B pabOTax paBHOICHEH.

CrpykTypa u 00beM Auccepranuu. uccepranus cocTout u3 4 rinas u 14 naparpados.
[Taparpadsl, TeOpembl, JIEMMBI, onpeieneHns 1 GopMyJibl 3aHYMEPOBaHbI IByMs LU pami,
nepBasi U3 KOTOPBIX YKa3bIBaeT HOMEP IaBbl. B KOHIlE npuBeneH cniucok aurepatypsl u3 130
HaVMEHOBAaHUM.



[NonHeiil 00beM aUCCEPTAIMOHHON paboThI 135 cTpaHuil.
2. Conepxxanue quccepramumn

Bo BBeieHuM npuBeIeH KPaTKUH 0030p HCCIIEIOBaHU, OTHOCSIIUXCS K TEMaTHKE
JIMCCEPTAMOHHON pabOoThI, M U3JI0KEHO COJIEPIKAHUE TUCCEPTALIUH.

B nepBoii riiaBe u3yyaroTcs cenapaTHo - aHAIUTHYECKUEe (QYHKIUH, 3aJaHHbIE HA YaCTH
rpanuibl oomacta (§1.1).

] ; m o 5 =
[TycTs nansl 1BE 0OMacTH DcC , GcC U IBa MHOKECTBA, EcD ,F cG .

ZW
[penmnonoxum, 9To QyHKIHS f ( W) , IEPBOHAYaAJILHO OIIPE/ICIICHHAs HA MHOXKECTBE

ExF , 00JIafaeT CBONCTBAMM:

0 - F 0
a) s moboro ¢puxcupopannoro WS F , QyHKIHA f (Z’H JFOHOMop(bHo IPOJOJDKAETCS

s D

0
0 ;
6) ns moboro pukcuposanHoro £ € E , GyHKITHS f (Z ’ “)FOHOMOp(bHO MPOJIOJDKACTCS B

G

B f (z :11‘0
TaKOM clIy4ac oTpeeNsIeT HEKOTOPYIO (DYHKITUIO HA MHOYKECTBE
X=(DUE)xF)U(Ex(GUF))

@yukyueu Ha X

1 OHa Ha3bIBACTCA cenapamﬁo-aﬂaﬂumuquKoﬁ

3a/1aga COCTOUT B TOM, YTOOBI OMPEICTUTH 00JIaCTh X (X cxyaox ), Kyna QyHKIus

Z, W
f ( : ]rOJIOMopq)Ho MPOIOKAETCS [0 COBOKYITHOCTH IIEPEMEHHBIX.

EcD, FcG

oaHOMepHOM ciydae 11 = M = 1, NoCTaBJIeHHAs 3a1a4a pemena 1.Cudakom, a B 001em

Bnepseie 3Ta 3agava, Kkoraa , Obuta mocraBnena M. Xykyxapoii. B

M Y m
ciayyae B.I1.3axaproToii: mycTh DcC G C'L CUJIBHO TICEB/IOBBIMYKIIbIE 00J1aCTH, a

E. F D, G f(z,w)
u SaMKHYTLIe IIOAMHOKECTBA COOTBETCTBCHHO B U . ECJ’II/I cenapaTHo —
aHAJIUTUYCCKasa (i)yHKIII/Iﬂ HAa MHOXECTBEC

X =(DxF)U(ExG)

TO OHa FOJIOMOp(l)HO IpoaOJIKACTCA B 00acThb

X= { (zwW)eDxG:o (z,E,.D)+o" (w,F,G) <1 }

*
3necs &7 0603HAYACT OCHOBHYIO BETHUHHY KOMILICKCHON TEOPHH MOTEHIIHATA, TAK

b
Ha3bIBAEMYIO P -Mepy MHOXXECTBa E c D < C" gryocurensio obmactu D .



A. A FOH‘I&pOM AOKa3aHa CJICAYyrolias TcopemMa, KOTopas ABJIACTCA 'PAHUYHBIM BapUaHTOM
TCOPEMBI O CCMIAPATHO — aHAJIUTUYCCKUX (I)YHKI_[I/ISIXZ IIyCThb D n GI'I.J'IOCKI/IC JKOPAaHOBBI

EcaoD, FcdG

obmacTH ¢ rNIaIKUMHU I'paHUILIaMHU U I'paHUYHBIC OYTH. Ecmu

Z. W
f ( : ) HEIPEPhIBHAA U CEMapaTHO — aHAIMTUYECKAast Ha MHOXKECTBE

X=(DUE)xF)U(Ex(GUF))

dbyHKIHS, TO f (Z’“] roJIoMop(HO MPOIOIHKAETCS B 001aCTh

X= { (zzwW)eDxG:0 (z,E.D)+ o (W,E.G) <1 },

*
rac @ . rapMoOHHU4YCCKasa McEpa.

Jloka3aTenbpCcTBO STON TEOPEMBI OTMPAETCS HA HHTETpajbHyIo Gpopmyny Kapiemana o
BOCCTaHOBJIEHUU TOJIOMOP(PHON QyHKIMH 110 €€ 3HAYEHUSM, 3aJaHHOM Ha YaCTH IPAHULIbI

=y ¥
EcéD Y TTIO3TOMY 3/1€Ch CYIIECTBEHHO, YTOOBI 001aCTH D u G6BIJ'II/I IUIOCKUMMU.

OTMeTHM TaKXe, YTO U3BECTHBIC METOBI AHAJTUTUIECKOTO TPOJIOJKSHHUS CeTIapaTHO-
aHATUTUYECKUX (DYHKLUH, 3aJaHHBIX BO BHYTPEHHUX CEYCHUSX HAa TPAaHUYHBIN CITydaii
HETIOCPEICTBEHHO HE TIPUMEHHUMBI B CBSI3U C HEBO3MOKHOCTBIO TIOCTPOCHHUST OPTOTOHAIILHOTO
0a3muca I TPaHUYHBIX MHOXKECTB (cM. §1).

Tem He MCHEC, UMCCT MCCTO

_0D,EcdD

M
Teopemal.l. [lycms D < C"_ s6uacms ¢ 2nadkoi epanuyetl

m,,(E)>0 a

cpanudHoe NOOMHONCECMBO NONONCUMETILHOU Mmepbol .]7666261,

F - G Hel’lJUOpMI/IOJZ}ZprlI;Z KomMnakni 6 CUJ1bHO nceedoebmymoﬁ obnacmu G — C .

z,w)
IIpeononosxcum, umo ¢hynkyus f ( * "/ 3a0annas Ha MHOJICecmeae ExXF , obnadaem
CLeOVIOWUMU YC08USMU cenapamuo-ananumuynocmu (Ha

X=(DUE)xPUEXG),

0 : 0
a) ons 1106020 PuKCUpoOBaAHHO20 W EeF dyuryus f (‘Z’H )}zeﬂﬂemc;z cydHceHuem

v ,(2)e0(D)NL (D)

HEKOMOPOUl 02PAHUYEHHOU 20N0OMOPPHOU DYHKYUU ;8 Kaxcooll

*

]
mouke § cE Velo8oti npeoein W“__I: cywjecmeyem u paceH f (g’ W ) ;

0 0w
6) ons 1106020 Qurcuposannozo £ < E @dynKyus f (Z W ) onpeoenieHHas Ha F ,
@ ,(w) € O(G)

ABNACMCA CYIHCEHUEM HEKOMOPOLUL 2010MOPPHOU PYyHKYuU = :

N — 0 L.
(I}f':' (w)=7( ,“)dﬂﬂ scex WEF



Toeoa f (z’“) onpeoessaem HeKOMopyio Cenapamuo-aHatumuyecKyro QyHKyuo Ha

mnodcecmese X u 207I0MOPPHO NPOOOAHCAeMCsl 8 00IACTb

X= { (zzw)eDxG: w,(z,E,.D)+ o (z,F.G)<1 }
3necs B, (z’ E’ D) - BHYTpEeHHssI P-Mepa rpaHuYHOTO MHOKECTBA EcdD ,

OTHOCHUTEIBHO 00JIaCTH D

B nuccepranum nzydaeTcs Takke BOIIPOC O HEMPEPHIBHOCTH MPOJOJKEHUHN CEIapaTHO -
aHATUTHYECKUX (YHKUIUH BIUIOTH 10 TPAHUIIBL.

Hmeet MecTo cienyronuil T000NbITHRIN (akT.

Teopemal.2. Ilycms EcadD OMKPLIMbLU KYCOK ePaHuysl, a FcG HEeNIIOPUNOIAPHBLU
komnaxm. Ecau ¢pynxyus f (Z’HJ, HeNnpepvleHas Ha ExF , A61Aemcs cenapamuo-

X=(DUE)xF)U(ExG)

AHATUMUYECKOU U OZPCIHMlleHHOZZ HAa MHoOofcecmee , mo eé

20710MOpPHOE NPOOONHCEHUE S(Z, w) 8 X Oyoem HenpepuvleHOU 8NI0Mb 00 ExG , m.e.
S(z.w)e O(X)NCXUNE=G)

be3 yciioBus orpaHM4EeHHOCTH f Ha X TeopeMa 1.2, BooOuie rosops, He BepHa. B §1.1
MOCTPOEH MPHUMEP, MOATBEPK AL ATOT hakT (mpumep 1.1).

ECDCR”,FCGCR”,H
X:(DxF}U(ExG]q)yHKHM
u(x

B §1.2 paccmarpuBaercs cneayromas 3aja4a; mycTb
u(x,y)
CenapaTHO — TAPMOHHUYECKAsE HA MHOXKECTBE

TpeOyercst onucath 00JaCTh TAPMOHUYHOCTH (PYHKIIHUU .Y) . OTa 3aJja4a U3y4yeHa B
paborax A. 3apsixu , Hryen Tan Bana u menaBueli padore Xekapt J»xon-Mapka.

OpHMM 13 OCHOBHBIX METO/IOB U3YYEHHUS BOIIPOCOB MPOIOJIKEHUS CENapaTHO—TapMOHUUYECKHUX
GbyHKIM sBIISETCA Mepexo K roIoMOppHBIM QYHKIUAM, a 3aTEM HCIIOIb30BaHUE MTPUHIIUIIOB
R
ro7OMOP(HBIX IPOIOIKEHII. PACCMOTPHM TIPOCTPAHCTBO - , BIOYKEHHOE B IPOCTPAHCTBO
" ", R
C? =R} +iR]
5

== (2,2y5-,2,), Z; =X; ¥V, j=12,..,n1

ra "IIpu Takom

BJIOXKCHHUH UMCCT MCCTO

M B M
—_
Jle m m a 1.1. /{na nroboti obaacmu DcR cywecmgyem ooaacme DcC , makas, 4mo

D C Dy moas 2apMOHUYECKAsl 8 D DYHKYUSL 20710MOPPHO NPOOOAHCAeMCsL 8 00IACTb D ,

£.2) fulp=u

m.e. cywecmeyem 2010MopghHas 8 ooracmu D @yHuryua makas, 4mo



I/ICHOHBBySI OTYy JICMMY, JICTKO HOKAa3bIBACTCA

b . 1 m
Teopemald. Ilycms EcDcRYy, FcGcR"_ KOMNAKMHble MHOJICECEd,
Mo " oy B
ABNAIOWUECS HENTIOPUNOTAPHBIMU 8 CMbICTIE NHOOMHONCECME NPOCIPAHCME C =R"+iR",
m__ gm y
C"=R" +iR . Toeoa n1obas cenapammno — 2apmMoHUYECKAsl HA MHONCECTBE

X=(DxF)YU(ExG) Dy u(x,y)

capmMOHU4YeCcCKu npoc)wzofcaemc;l 6 obnacmo

X= { (x,)eDxG:o (x.E.D)+ o (y,F.G) <1 }

m*(x,E,f})H o (y,F.G) p.

3,[[601) MCPbI MHOXECTB E n F OTHOCHTEILHO 00JIaCTH

AN - noT ~ m
DyG.EcDcC ,F cGcC . Takum 00pa3om, eCiTi KOMIIAKThI ECDy
FcG IUTIOPUPETYIIIpHBIE, HATIPUMED, Iapbl, TO PYHKINS H(I,_} ) TapMOHUYECKH

IpoaoJIKACTCA B HCKOTOPYHO OKPCCTHOCTD E x F .

B §1.2 nokasbiBaercs Takxke CIeAyOIINUNA T'paHUYHBINA BapUaHT.

b T 1
Teopemals. Ilycms DcR". ocpaHuvenHas obnacmo, a FcG. HEeNIIOPUNOIAPHBL,

mo__ M oy M — TR
6 CMbICe NOOMHONCECMBA C - R + ER , KOMNakK 6 obnacmu G — R .

IIpeononosxcum, umo ¢ynkyus H(I’J ) HenpepuleHas HA MHOJCecmee

(DxFYU(8DxG)

, obnaoaem CﬂeayIOWUMM ycanosusimu cenapamHo — 2apMOHUYHOCIU .

;0 - ;0
a) npu Kaxicoom uKkcuposaHHoM V EF dyukyus H(I,} JzapMOHuueCKaﬂ 8

obracmu D :

0 _ A Y
6) npu kasxcoom urcuposannom X S oD pynryus u(x’,) ]2apM0HuueCKaﬂ 8

obnacmu G.

Toeoa H(I’J )eapMOHuquKu npoooadcaemcs 8 001acmo DxG,

-
OtMmeTtuM, 9TO B Teopeme 1.5 MoJHYI0 TpaHuIly &b HEJIb35 3aMEHUTh HEKOTOPBIM

-
MOJIMHO’KECTBOM (KYCKOM) TPaHULIbI EcadD (cm. mpumep 1.2). D10 00BACHACTCS TEM, YTO
KYCOK I'pPaHHIIbI HE SIBJISIETCS MHOKECTBOM €IMHCTBEHHOCTH JJIsi TAPMOHMUYECKUX (DYHKIUH.

Bropas rnaBa nucceprannu NOCBsIEHA 3a7a4aM O MPOIOJKEHUH roIOMOPGHBIX GYHKIIHMA
BJI0JTb (PUKCUPOBAHHOTO HATPABIICHUS.

OCHOBHBIM pe3y/IbTaTOM BTOPOM IJIaBbl SBISETCS CIIEAYIOLIAs



DccC” i i
Teopema?2.l. llycmo — 0bnacmu ¢ Kycouno-21a0Kkot epanuyeu u

= 1
McadD_ nopoaicoarowee k -mepnoe, T <k<2n- 1, MHO2000pazue Kiacca C . Eew

dynKyus f (Z’ w) 20710MOPGhHA 8 NOIUKPY2080U 0bIACU

DxV =Dx{w:w<rjcC’'xC,

HenpepvleHa Ha D X V u npu Kascoom qbuKCMpO@CIHHOM éus’ HEKomopoco MHoacecmea

m, (E)=0

E C M pnonoscumensuoii Mmepwl Jlebeza na M , * pynryus

$] H
34 UCKTIIOYEHUEeM NOJIAPHO20 (KOHellHOZO) MHOICecmea 0cobeHHocmell, mo

(DxO\S

f (z’ MJeo;zomoquno npPOOOHCACICSL 8 , 20e A HEeKOmMopoe 3aMKHymoe

NJApUnoJisipHoe (aHClﬂumMUQCKOQ) NOOMHOIMCECNBO D X C .

o conepxaHuio 3Ta TEOpEMa OTHOCUTCS K TEMATHKE FOJIOMOP(HHOTO MPOI0JIKEHUS BAOIb
(ukcupoBaHHOTO HampasiieHus. [lepBblil pe3ynbTaT B 3TOM HapaBJI€HUU MPUHAIIICHKUT

Xaptorcy: mycTh QyHKIUS f (Z, “J OIIPEEIIEHA B IIOJUKPYTe

U x {w: W < R}r: CixC Ux{w:wl<r}, 0<r<R

", ronomop¢Ha B , U TIpH

0 " :
Kax1oM (ukcuposanHoM £ & U GbyHKIMSA f (Z W) roomopdua mo W xpyre
{“ | " |{ R}.Torz[a frOJIOMop(bHaB MOJIUKPYTE Ux {“ | W |{ R}
MEPEMEHHBIX.

MO0 COBOKYITHOCTHU

OTO0 yTBEp)KIEHHUE, Ha3bIBAEMOE OCHOBHOM JIEMMON XapTorca, UMEeT MHOXKECTBO
pa3IMYHbIX [0 XapakTepy 00o0meHnit. OqHO U3 HUX, MPOAOKEeHHE (PYHKIIMNA UMEIOIUX
TTOJTFOCOB BJ0JTb (PUKCHPOBAHHOTO HAIIPABJICHUS, pacCMOTpeHO B. PoTmTeitHOM U T0Ka3aHo, 9To
Takue QpyHKIUH ABISI0TCS MepoMopdHbIMU. M. KazapsHoMm paccMOTpeH ciydai, korga ocoboe
MHOECTBO COCTOUT U3 OJHOU TOYKH. bojiee OKOHUATEIbHBINM PE3YNbTAT IPU MUHUMAJIBHBIX
YCJIOBHUAX Ha MHOXKECTBO BHYTPEHHUX CEYECHUH, BIOJIb KOTOPBIX €CTh TAKOE MPOAOJIKECHUE,

noydeH B pabotax A. C. Cagynnaesa u E. M. YUnupku: mycTh f (2,11.-‘) roysiomopdHoO B
Ux{w:|wl<r}cCIxC

0
IIOJILKpYTe W i TIpH Ka’kJ0M (PUKCHPOBAHHOM £ 13

D L]
EcU f(z",w)
HGKOTOpOFO HGHJ’IIOpI/IHOJ'ISIpHOFO MHOQOXECTBa q)yHKIII/ISI HepeMCHHOFO
W MPpoI0JBKaeTCst 10 QYHKIIMU, TOTOMOP(HON Ha BCE MIIOCKOCTH, 32 UCKITIOUEHUEM

o Z. W
HEKOTOPOTO MOJIIPHOTO (KOHEYHOT0) MHOXKECTBa ocoOeHHOocTel. Torma f ( W) roJoMopgHO

UXO\S .8

IpoaoJIKACTCA B -3aMKHYTOC IUTIOPHUIIOJIAPHOC (aHaHI/ITI/I‘{eCKOG)

ITOAMHOKECCTBO E’,T X C

OI[HI/IM M3 0COOEHHOCTEN ITOM TCOPECMEBI ABJIICTCA TOT (baKT, YTO TOHKOCTb 0COOBIX
T
MHOKECTB Ha CCUCHUAX Tpe6yeTc>1 HE OJIA BCEX VALS [’ , a JIMIIb JJISI TOYCK Z N3 HEKOTOPOTI'O

J
HEIUTFOPUITIOJISIPHOTO MHOKECTBA EcU .



JlokazaTenbcTBO Te€OpeEMBI 2.1 OCHOBBIBAETCS HAa U3BECTHOM METO/IE MOKICUBAHUS
AQHAJTUTUYECKUX JIUCKOB K MOPOXKAAIOIIEMY MHOTO0O0Pa31Io, a TAKKEe Ha CBOMCTBAX
IUTIOPUCYOTapMOHHUYECKUX (DYHKIIMN M IICEBJOBOTHYTHIX MHOXeECTB (§2.1 —2.5). Cama Teopema
2.1 noxaswiBaeTcs B §2.6. O0001meHHsI U CISACTBUS U3 TeopeMbl 2.1 nmpuBeneHsl B §2.7.

I'maBa 3 nocasuieHa 3a1a4yaM 0 IPOAOIKEHUH TUTIOPUTAPMOHMYECKUX (PYHKIIMNA BJIOJIb
(UKCUPOBAaHHOTO HAIIPABICHHUS.

OTMeTI/IM, YTO TaK Ha3bIBaCMas OCHOBHasA JICMMaA XapTorca (rn.2) CIIpaBCJIMBa U B CJIy4dac

IUTIOPUTaPMOHUYECKUX ( )q)yHKuHﬁ: eclu QYHKIUS H(E, “)

Ux{w:m<r} 0<r<R

IUTIOPUTapMOHUYHA B 00J1aCTH

, 1 TIPH K&XJI0M QHKcHpoBaHHOM £ & U byHKIHSA

u(z,w) {w W < R}, i,

nepeMeHHOro ' rapMOHHYECKH MPOIOKACTCS B KPYT

u(z,w) U x{w: W < R}
* 4 INIIOPUTapMOHNYHA B
YIOBJICTBOPSIET BCEM YCIIOBHUSIM OCHOBHOM JIeMMBI XapTorca,

f(z.w)=u(z,w)+i%(z,w)
rae S(Z’w)conp;DKéHHaﬂ [UIFOpUrapMoHUYecKas (pyHKIHs K u (Z, 11—‘).

f(z.w) Uxiw: W] < r}

f (ZD’ w) ronomopdHa B {11.-‘: |1i-‘| < R}. CrenoBaTenbHo, f (E’W)FOHOMopcha B 001acTH
U x {w: W < R}H Re f(z.w)=u(z,w) U x {w T < R}

. JleficTBUTENBHO, (PYHKIHSA

]
rosomopdHa B ¥ IIpU JI000M QHKCHpOBaHHOM £ & U byHKIHSA

IJIIOpUrapMoOHUuYIHa B

u(z,w) W
OHHaKO B CJiydac, Korjga AMeEET 0COOEHHOCTH 110 HaIpaBJICHUIO , TAKOC IIPOCTOC

JI0Ka3aTeJIbCTBO HE MTPOXOIUT, TaK KaK CONPsHKEHHAS rapMOHUYecKast pyHKIHs, B 00IIeM
cllyyae B HEOJITHOCBSI3HON 00JIACTH SIBJISIETCS MHOTO3HAYHOM (DyHKIMEH, T.€. pyHKIHA

flz.w)=u(z,w)+ iz, w)

ClIy4ae HaM HEM3BECTHO OJHO3HAYHAS MPOI0JDKAEMOCTh (DYHKITUU
M3y4aeM OJTHO3HAYHYIO MPOJOTKAEMOCTh TaKUX (YHKITUH.

SIBJISIETCSI MHOTO3HAYHOW aHATMTHYECKON (YHKITUEH U B A TOM

H(Z’ L ) B sT0M rnase Mul

OCHOBHBIM PE3YyJIbTAaTOM IJIaBbl 3 aBigercs

Teopema3.l. Ilycms H(E,H-) RIIOPUSAPMOHUYECKASL PYHKYUSL 8 NOJIUKDY2€
o 0
UxV cC'xC U npu KaAHCOOM PUKCUPOBAHHOM VANTE HEeKOmopo20 HEenIIOPUnOIAPHO20

0 L.
mroncecmea £ CU @ynxyus H(Z W) nepemennozo W npooonicaemes do pynxyuu,

2APMOHUYECKOU HA 8Cell NJIOCKOCMU =, 34 UCKAIOUeHUeM 00HOU 0cobou mouku. Toeda

(UxC)\S

Uz, W
( ! ) naopucapmonuyecku (Mosrcem Ovimo, MHOLO3HAUHO) NPOOOIHCAEMCS 8

20e S_ 2pagux Hekomopou mepomop@Hol yrHKyuu w= a(z) . bonee moezo, ecnu E e



codepofcumc;z 6 CHemHOM 00beOUHEHUU TIOKAIbHBIX MHONCECME HyﬂezZ Narnpucapmoru4eCcKux

u(z,w)

@yHKyuil, mo npoooicerue A6/15emcsi 0OHO3HAYHOU NAOPUSAPMOHUYECKOU (hYHKYUel.

M
3ameuanue3.1. Mnoocecmeo EcC HA3b18AEMCSL JIOKAIbHLIM MHONCECMBOM HYJlel

0
nIIOPULAPMOHUYECKUX (PYHKYull, eciu 01 Kaxcooti moukuy £ € E cyujecmayem oKpecmHoCms

uePh(B), uz0 0

0 =
7z  €By dyukyus , makas, 4umo u |E B . Jlroboe noomHoxcecmso

"
E C C"pn0mcumensnoi Mepbl (Unu Xxaycoopdoeoii pazmeprocmu = 2n—1 ) He saensemcs

CcuemHbIM 00beOUHeHUEeM NOKANbHBIX MHOMCECE HY el Ph @yuxyuii. Haobopom, nobas

2UNEePnIOCKOCMb AIAeMCsl HyleM HeKOmopou Ph @dyHKYUU, XOMSL OHA U He A8/IAemCsl
NAOPUNONAPHOU.

Jliis okasaTesbeTBa TeopeMsl 3.1 CyIIeCTBEHHO UCIIONIB3YETC aHAIIOTUYHBIN PEe3yNIbTaT O
MIPOAOIKEHUH TOIOMOPHBIX (YHKIMH BIOIb PUKCHPOBAaHHBIX MPsIMbIX. CHauana

Uy (E,’TXCJ\ES

UCIIOJb3Ysl BTOPOE YCIOBUE, YTO E ye COJICP)KUTCS B CYETHOM OOBEAMHEHUH JIOKAJIbHBIX
MHO>KECTB HYJIEH IITIOPUTaApMOHMYECKUX (PYHKIIMNA, OJydyaeM ero oJJHO3Ha4HOCTb. B §3.1

YCTaHABJIMBACTCA MHOI'O3HAYHOCTD ITPOAOJIZKCHHUN (1)YHKI_[I/II/I , 4 3aTEM,

MIPUBE/ICH TAaK)Ke MPUMEp, MOKa3bIBAIOIINIA, YTO €CIIH E peero mam HEIUTIOPUIIOJIIPHOE
MHOKECTBO, TO IPoJioKkerne GpyHkimn X He Gyaer 0HO3HAYHBIM.

D 1
y u(z . w)
Teopema 3.1 o6o0mIaercs u Ha ciydaid, Koraa QyHKIUs UMeeT KOHEYHOE YHCIIO
ocobenHocTei. OTHAaKO B ciydae, Koraa 0co00e MHOKECTBO SBIISIETCS CYETHBIM WIIN TIOJISIPHBIM,
HMEET MECTO CJICAYIONUi OoJiee caabblii pe3yibTar.

Teopema3.3. Ilycms pynxyus H(Z,H-) NIIOPULAPMOHUYHA 8 NOUKPY2e UxV, npu
1]
KadHCcOOM uKcuposanHom £ uz nexomopo2o HenuopunoIsapHO20 MHOICECBA

l} 5
EcU dyukyus H(Z W) nepemennozo Wnpodorcaemes 0o Pynrkyuu, 2apmonuteckoi Ha

60611 niockocmu C, 3a UCKIIoYeHuem l’lOJlﬂpHOZO (KOH@HHOZO) MHoOaIcecmeda OCO6€HHOCm€IZ.
Tosda u(z,w)
(UxC)\S

NOOMHOICECTNEO U x C.

naopucapmonudecku (mosicem Ovbimv, MHO20ZHAYHO) NPOOOINCACMCSL 8 0OIACMb

, 20e S -HeKomopoe 3aMKHymoe NIIOpUnoJisipHoe (anaiumuieckoe)

B §3.2 rnaBsl 3 nokasbIBaeTcs cleAyrolas TeopemMa o IpoAOIHKEHUN TUTIOPUTapMOHHYECKUX
(GyHKLIUH O TPAHUYHBIM CEYEHUSM.

M
Teopema3d. [Iycms DcC". 02panuyenHas obaacmy ¢ KycouHo - 21a0Kou spanuyeti u
f—A <k<2n-— L
McéD_ nopooicoarouyee k -MepHoe (H <k <2n D MHO2000pazue Knacca C' Eew

GdyHKryus u (Z’ w)npuHa()Jzeofcum Ph (D % F) nc :D % Vj U NPU KarcOoOM PUKCUPOBAHHOM
m,(E)>0

§u3 HEKOmMOopoco MHOaHcecmea E - ﬂi{ , NOAOHCUMETILHOU Mepbl .]7666261,



Qyukyus H(ﬁ, 11")nepeMeHHoeo Whpooonocaemes 0o gynxyuu, 2apmonuueckoii na ecei

niockocmu C, mo H(Z, L )nﬂlOpI/lZClpMOHu‘i€CKu l’lpOOOJZDfCClen’lC}Z 6 D X C .

C ananuTHyecKUMH (PYHKIMAMHU TECHO CBA3aHbI TAKXKE CyOrapMOHUYeCKHe (PyHKIUU.
[MocenHss T1aBa AUCCEPTAIMH TOCBSIIEHA HCCIEOBAHUIO OCOOBIX MHOXKECTB
cyOrapMOHUYECKUX (DYHKITHHA.

YcTpanuMble 0COOEHHOCTH OIpaHMUEHHBIX CyOTapMOHUUYECKUX (DYHKIIMN XapaKTepU3yeTcs
HBIOTOHOBCKOI (Jlorapudmmdeckoii mpu 17 = 2) €MKOCTBIO: JI00asi orpaHMYEHHAs
cyOrapMoHHUuYEecKasi BHE E GyHKIMS CyOrapMOHHUYECKH MPOIOIHKAETCS Ha E , TOTJ1a ¥ TOJIBKO

TOoTrJa, KOoraga €EMKOCTb MHOXCCTBA E paBHA HYJIIO.

B paborax A.C. CagymaeBa u X. P. SIpmeroBa u3ydeHa yCTpaHUMbIE OCOOEHHOCTH

Lip,, O<a=<?2

cyOrapMoHnueckux GyHKIIMHA U3 Kiiacca : IyCTh E ommaxtHoe

Gc R”
MHOXECTBO B 00J1aCTH Takoe, uto Xaycaopdosa mepa

H . (E)=0, 0<a=2
Lip,(G)

yCTpaHUMBIM I cyOrapMOHUYEeCKUX (DYHKIUI U3 KiIacca

"Torpa mo0ast cydrapMoHUYecKast B G\E byHKIMA U3

CyOrapMOHHMUYECKH MTPOJOJIKAETCS B G , T.€. TAKO€ MHOKECTBO E gpnsercs

Lip,(G)

KJ1accCa

B rnaBe 4 mMbl n3y4aeM ocoOble MHOKECTBA CyOrapMOHHUECKUX (QyHKIMH U3 Ki1acca

Ll 1<p<w .
g . OT™MeTuM, 4TO JJI KJIaCCOB TapMOHUYECKUX (DYHKIUN CTPYKTypa 0COOBIX

' <a =
MHO>ecTB onrcana B pabotax E. I1. Jlomkenko (s kinacca Lip @ l<a<2

Lip,,0<a <1

), JI. Kapnecona

1
(mna xmacca ), I1. bnanmera (ns kiacca C ), B.I'. Masbs u B. I1. XaBuna

L.,1<p<wx )
(nnsa xmacca ). Ilpy u3y4eHuu ycTpaHUMBIX OCOOEHHOCTEM rapMOHHUYECKUX
(YHKIMI CYIIECTBEHHO HCIIONB3YeTCS BEIIECTBEHHO aHATUTHYHOCTh TAPMOHUYECKUX ()yHKIIHIA

U TOT (hakT, 4TO 3HaUeHUs oneparopa Jlamnaca Au=0 . I3BecTHO, 4TO KJacc
cyOrapMoHMYeCKHX (QYHKIIHH SBIIIETCS OOJiee IMUPOKUM U HE 00JIaJaeT CBOWCTBOM
aHAJIUTUYHOCTH U, OOBIYHBIA METO, UCTIONb3YEMbIH ISl TapMOHMYECKUX (QYHKIUH, 3/1€Ch
HenpuMeHnM. [loaToMy U3yueHre ocoOeHHOCTEl CyOrapMOHNYECKUX (PYHKITI OCHOBBIBACTCS
Ha METOJaxX TEOPUHU PACIpENeICHHUs U TEOPUH TOTEHINAIIA.

OCHOBHBIMHU pe3yiibTaTaM quBepTOﬁ TJIaBBI ABJIAIOTCA CICAYIOIIUC TCOPCMBIL:

1 M
Teopemad.l. Ilycms E _ xomnaxmmoe noommoscecmeo obnacmu GcR > 2'.

L]

Besaxas cybeapmonuueckas 6 G\E dyukyus L!(I) us knacca ¥

cyb2apMoHUYeCKU NPOOONHCAEMCS 8 Gmozda U MOJLKO Mo20a, K020d eMKOCMb

P

CaB)=09"71



n

P =
oC —
3ameuanued.l. Eciu H_2(p{+ npuﬁ_z),moyofce
00HOMOYEUHOe MHONCECBO He ABIACMC S YCMPAHUMBIM, KAK 910 6UOHO HA npumepe QyHKyuu
1 1
— Ln

1 M
Teopemadl. Ilycms E _ xomnaxmmoe noommoocecmso obnacmu GcR = 1
1 k = p <+
_ L(G) 7 7= °
Bcakas cybeapmonuueckas 6 G\E @yHuryusa H(IJ us knacca ¥ ( J, n—1 ,

CY02apMOHUYECKU NPOOOIHCACTNCS 8 G moeoa u momvio mo2oa, K020a EMKOCHb

pP=—
3ameuanued.2. Bcryyae M —1 ax u sbuue oonomoueunoe mmoxcecmso ne
1 Y
. L,(G)
ABNAEMCA YCMPAHUMBIM OIS CYOAPMOHUYECKOU PYHKYUU U3 Kidcca , KAK 3mo 8UOHO

1 1

| |n—2

Ha npumepe yHKyuu ( | c | npu = 2).

m=2 p=1

B cJiIy4dac B pa60TaX b.N. A6,Z[YJ'IJ13.CB3 aHaJJOTMYHBIM MCTOJO0M AO0Ka3aHO, 4YTO

LZ
yCTpaHHMBbIE OCOOEHHOCTH CYOrapMOHMYECKUX (DYHKIMI U3 KIacca ¢ MCUEPHBIBAIOTCS

m, (E)=0

MHOxecTBamu Jleberopoii MCpPbI HYJIb, T.C. MHOKCCTBA, M TOJIBKO OHMH SBJIAIOTCA

I m=3, p=1

YCTPaHUMBIMU OCOOEHHOCTAMM I Kilacca  + . Kpome Toro, B ciydae

L.??.‘l‘
YCTpaHUMBbIE 0OCOOEHHOCTH CYOrapMOHHUYECKUX (DyHKIMH U3 KJacca ¢ MOJHOCTHIO
OIMCBIBAIOTCS HUTIE HEIIOTHBIMU MHOXECTBAMHU.

Takum o6pa3om, 00BEANHSS ATH PE3yIbTaThl, MBI TIOJIYYUM ITOJTHOE MpeCTaBlIeHne 00 0COOBIX

L.?.‘?.‘I'

MHO’KECTBAX CyOrapMOHMYECKHX (yHKIMit M3 Knacca  + .

Cneny}omaﬂ TCOpCMa JOIMOJHACT MOJIYYCHHBIC B JTAHHOM HAITPaBJICHUU PC3YJIbTATHI.

Y M
Teopemadl. [lycmo E _ xomnaxmnoe nodmmoscecmeo o6nacmu GcR = )

Bcakas cybeapmonuueckas 6 G\E @yukyusa u (TJ C KOHeYHbIM unmezpaniom Jupuxne:

radu(x :dﬂc < o0
yg ( ]| Ve G



cyb2apMoHUYeCKU NPOOONHCAEMCS 8 Gmoeéa U MOJILKO mMo20d, K020d HbIOMOHOECKAA

Cap(E)=0

(nocapudmuyeckasn npu 1= 2 ) émkocma

N3BecTHO, YTO yCTpaHUMBbIE OCOOEHHOCTH KJIACCOB OTPAHUYEHHBIX CBEPXY CYOrapMOHUYECKUX
(GyHKIWH, OTpaHUYCHHBIX CYOTapMOHHYECKUX (YHKIIMK ¥ PABHOMEPHO HENPEPHIBHBIX
cyOrapMOHMUYECKUX (PYHKIIMH UMEIOT OJIMHAKOBBIE METPUUYECKHE XapaKTEPUCTUKH: YCTPaHUMBIE
0COOEHHOCTH BBILIETIEPEUNCIEHHBIX KIACCOB CyOrapMOHHUYECKUX (PYHKIIMH MTOJTHOCTHIO

OIHMCHIBAIOTCS MHOYKECTBAMH HEIOTOHOBCKO# (Torapudmmdeckoit mpu 17 = 2) €MKOCTH HYJIb.

Teopema 4.3 moka3bIBaeT, YTO MHOKECTBA YCTPAHUMBIX OCOOCHHOCTEH Kilacca
cyOrapMoHNUecKuX (QYHKIMI ¢ KOHEUHBIM UHTETpasioM J{upuxie Takke COBMaaloT C
MHOXKXCCTBAMU YCTPAHUMBIX OCO6CHHOCT€ﬁ 9THX KJIaCCOB, UTO Ha HCpBBIfI B3TJI11 COBCEM HE
SBIISIETCS OUEBUIHBIM.

JlokazarenbcTBO TeOpeMbl 4.3 BBITEKAET U3 CIEAYIONIEro (pakTa: MycTh l-kmacc

: - . SH,
CyOrapMOHHUYECKHX B G\E Y JIOKaJIbHO OTPaHMUYEHHBIX B 00JIacTH G(I)yHKI_II/II/I, 7 -KJ1acc

CyOrapMOHHUYECKHX B G\E Y JIOKaJIbHO OTPaHUYEHHBIX CBEPXY B 00J1aCTH G byHKIMi 1

SH.

2-xyacc cyOrapMOHHYECKHX B G\E GyHKIM, ¢ KOHEUYHBIM HHTETpasioM [upuxie

_|'|gmdu(x)|zdr <490
£

IS JII000T0 G'cc G, Tora, eciu CHP(EJ =)

SH, c SH,  SH

, TO HMCIOT ME€CTO COOTHOIICHUA

3 (Jlemma 4.2).

ABTOp BBIpaXKaeT riTy0OoKyI0 06J1aro1lapHOCTh HAyYHOMY KOHCYJIBTAHTY, akajJeMuKy A. C.
CapnynnaeBy 3a HOCTOSHHOE BHUMAaHUE U NMOJJEPKKY IIpU paboTe HaJ TuccepTanueil.

3. 3akiarouenue
JHuccepranmonHas paboTa MOCBSIICHA UCCIIEIOBAHUIO CeapaTHO-aHATUTUICCKUX (DYHKIINH,
AQHAMTHYCCKOTO MPOJIOJDKEHUS (PYHKIIMK BI0JIb (PUKCHPOBAHHOTO HAIIPABIICHUS U U3yUCHHUIO

0COOBIX MHOXKECTB CyOrapMOHHUYECKUX (DYHKIUH.

IIo OCHOBHBIM pe3yiibTaTaM AUCCCPTAUOHHOIO UCCIICAOBAHUA MbI IPUIJIN K CJICAYIOIIUM
BBIBOJaM:

1. Onpenenensl 007aCTh FOJIOMOPPHOCTH CenapaTHO-aHATUTUYECKUX (PYHKUUH, 3aJaHHBIX Ha
YacTU TPaHULBL, M 00J1aCTh TAPMOHUYHOCTHU CETapaTHO-TAPMOHUYECKUX (PYHKIUH.

2. I/I3y‘IeHBI AHAJIUTUYCCKUC TPOJOJIKCHUS q)YHKHHﬁ, 3a1aHHBIX HAa I'PAHUYHOM ITY4YKE
KOMINJICKCHBIX IIPAMBIX.

3. UccnenoBaHo MpoI0IKEHNE TUTIOPUTAPMOHNYECKUX (QYHKITUH BIIOJIE (PUKCHPOBAHHOTO
HarpaBJICHHUS.



4. J1aHO TIOJIHOE OTIMCAHHE OCOOBIX MHOXECTB CyOrapMOHMUYECKUX (DYHKIMH U3 Kiacca

L. 1<p<ow

, C IOMOIIBI0 7" - eMKOCTH.

B IEJIOM, IMOJTYYCHHBIC PE3YJIbTAThI ITIO3BOJIAIOT TOBOPUTH O JOCTHUIKCHUU ueﬂeﬁ HCCJ’IG}IOB&HI/Iﬁ
ﬂHCCGpTaHHOHHOﬁ pa6OTLI. Bce ocHOBHBIC PC3YJIbTATEI SABJIAIOTCA HOBBIMU U B COBOKYITHOCTHU
BHOCST 3HAYNUTEIBHBIN BKJIaZ B TCOPHIO aHAIUTUYCCKOI'O IIPOJOJIKCHUS.
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PE3IOME

nuccepranuu Mimomkynosa CeBnuépa AkpamoBrUya Ha TEMY



«AHAJIMTHYECKOE NMPOAOKeHHEe (PYHKIIUI, 32/ITaHHBIX HA YaCTH I'PAHULBD»,
MPEACTaBICHHON Ha COMCKAHNE YICHOU CTETICHH TIOKTOPa (PU3UKO-MATEMAaTHIECKUX HAYK 110
crueanaiapaocti 01.01.01- MmaTeMaTryeCcKUA aHAIN3

KiroueBnble cj10Ba: aHAIUTHYECKOE MMPOAOJIZKCHHUE, CCTIApPATHO- aHAJIMTUYCCKAA (I)YHKLII/IH, N-
MHOKECTBA, P-Mepa, KOMIUJICKCHaA TCOPUA NOTCHIHAJIA, TOTCHIIAI PI/ICCa, CY6FapMOHI/I‘I€CKa$I

byHKIHS,
TUTIOpUTapMOHMYECKast (PYHKIIHS.

O0beKT HccIe0BaHMsI: CenapaTHO-aHATUTHYEeCKass PyHKIMS, rooMopdHas QyHKITHS,
TUTIOpUTapMOHUYECcKasi (PYHKIUS, cerapaTHO-TapMOHHUecKas GyHKIuS, cyOrapMOHUYecKast

byHKIIHS.

Lean padoThl: onpeaeeHne 00acTu roToMop(PHOCTH cenmapaTHO-AaHATUTUYECKUX (DYHKITHH,
3a/IaHHBIX Ha YaCTH TPaHUIIBI 001aCTH;

HU3YUCHUC aHAJUTHYECKOH mpoaoIZKaCMOCTU (I)YHKI_II/II\/’I, 3aJIaHHBIX HA T'PAHUYHOM ITYYKC
KOMINJICKCHBIX MIPAMBIX;

WCCIIEIOBAaHHUE MTPOIOKEHUS ITIOPUTapMOHNYECKUX (DYHKIMNA BIOIh (PUKCHUPOBAHHOTO
HaIlpaBJICHUS;

OTIMCaHUE CTPYKTYPHI OCOOBIX MHOXKECTB CYOTapMOHWYECKHUX (DYHKIIMH U3 Kilacca

L’;,lip-:::c.

MeToasbl uccaeI0BAHMSA: METOABI TEOPUH (PYHKIMI MHOTUX KOMIUICKCHBIX MTEPEMEHHBIX,
KOMIUIEKCHOM TEOpUU MOTEHIMAJIa U TEOPUH aHAITMTUYECKUX ITPOCTPAHCTB.

HO.]'[y‘-IeHHI)Ie pe3yJbTaThbl 1 UX HOBU3HA:

- OMpeesieHbl 001aCTH TOJIOMOP(HOCTH cenapaTHO-aHAIUTUYECKUX U CENapaTHO-
rapMOHUYECKUX (DYHKIIHMH, 3aIaHHBIX HA YACTH TPAHUIIBL.

- U3y4YEHBI aHATUTUYECKUE MPOIOJKEHUS TOJTOMOP(HBIX U TUTIOPUTAPMOHUYECKUX () YHKITHIA
BJI0JTb (PUKCUPOBAHHOTO HATPABIICHUS.

5 L’ 1<p<w
- CTPYKTypa 0COOBIX MHOKECTB CyOrapMOHMYECKUX QYHKIMH U3 Kiacca & :

C

HOJHOCTHIO ONIMCAHA uepe3 27 - EMKOCTb.

Bce ocHoBHEIE PE3YyIbTaThl, IOJTYYCHHBIC B JUCCCPTALIUU, ABJIAIOTCA HOBBIMHU.
IIpakTHyeckasi 3HAYMMOCTH: JHCCEPTAIIMOHHAS pab0Ta HOCUT

TEOPETUUECKUIT XapaKTep.

Crenenb BHeApeHHsI M IKOHOMHUYeCKasi 3PPeKTUBHOCTb: METO/IbI U PE3YJIbTATHI,

MpeACTaBJICHHBIE B pa00OTEe MOTYT OBITh UCTIOJB30BAHBI B JAJIbHEHIIIEM Pa3BUTUU TEOPUU
¢bysakuii. OHU TakXe MOTYT ObITh MOJE3HBIMH B IPHIIOKEHUAX KOMIUIEKCHOTO aHAJIN3A.



O6JsacTh NpUMeHeHHsI: TEOpHs PYHKIUN KOMIUIEKCHOTO IEPEMEHHOTO U €€ MPUI0KECHHUS.
®duzuka — MareMaTuka (paHmapu JOKTOPH Japakacura tanadrop
NmomkynoB CeBauép AKpaMOBUYHUHT
01.01.01 — maTeMaTHUK aHAIN3 UXTUCOCIUTH Oyiirda

«Coxa gyerapacu KUCMUAa aHUKJIAHTI'aH (l)yHKlII/IﬂJIapHI/I COXa HYUTa AHAJIUTHK JaBOM
ITTHPHUIID)» MaB3yCuaaru 1uCCCPTauACUHUHT

PE3IOMECH

Tasin4 cy3jap: aHaTUTUK AaBOM STTHPUII, cenapar-aHaIuTUK QpyHkuus, N — tymnam, P —
yI40B, KOMIUIEKC MOTEHIMAJUIap Ha3apusicu, Pucc nmoreHnuanu, cydorapMoHuK (pyHKIHS,
IUTIOPUTaPMOHUK (DYHKIIHUS.

TaakukoT 00bEeKTIAPHU: CeNapaT-aHAIUTUK (YHKIUsIIAP, rooMopd GyHKIUIIAP,
IUTFOPUTaPMOHUK (YHKLUSIIAP, cenapaT-rapMOHUK (pyHKIMATIAp, CYOrapMOHHK (DyHKIUsIIAP.

NmHuHr Makcaau: coxa 4yerapacu KUCMUa aHUKIIAHTaH cenapar-aHATUTUK ()YHKIHUATIApHHA
roJIOMOP(QUIMK COXaJlapUHU aHUKJIAILL;

KOMIUIEKC TYTPH YM3UKIAPHUHT YerapaBuil JacTacuia aHUKJIAHTaH QYHKIMSUIAPHA aHATUTHK
JlaBOM JTUIIIAPU XAKUAATY MacaJlaHu ypraHHUIIL;

IUTIOPUTrapMOHUK (yHKIUsIIapHU Oup MyHanum Oyitinad JaBoM STTHUPUIIT MacaJaCUHU TaIKUK
KHJTUIII,

Ll 1<p<w
4 , CHH(Tra Kapauuiy cyorapMoHUK (QyHKIMSIIAPHA MaXCyCIHK TyIJIaMIapuHu

TY3WIALINHA YPraHuil.

TaakukoT ycyaaapu: Kyl KOMIUIEKC y3rapyBUMHUHT (DYHKUIMSATIApU HA3apUsCH YCYJUIapH,
KOMIUIEKC TIOTEHITHAIIIAp HA3apHUsICH Ba aHATUTHK (a30Jiap Ha3apUsCH yCyIIIapH.

OuuHran HaTHIKaJ1ap Ba YJIAPDHUHT SAHIAJIATHA:

— yerapa KHCMHJIa aHUKJIAaHTaH CerapaT-aHAIMTUK Ba CerapaT-rapMOHUK (YHKIUSUIADHUHT
roJIoMOp(IIMK coxXajapu aHUKJIaH/IH;

— roJoMopd Ba ILTIOPUTAPMOHUK PYHKIUSTIAPHHA OUp WyHATUII Oyiinad JaBOM STTUPHII
MacaJlaCll ypraHWIIIH;

Ll 1<p<w
- £ , CHH()Ta Kapalniy CyorapMoHHUK (YHKIHUSUTAPHA MaXCyCITUK

C

TyIUIaMJIApUHUHT TY3WJINIINA g CHUI'UM ép/:[aMHz[a TyJa TaXJIWJI KWJIWHIU.

AMaunii axaMUAATH: JUCCEepTalLMs Ha3apHuil axaMuATra ora.



Taaduk 3THII 1apaxacu Ba UKTUCOANH caMapaJop/Iuru: JuccepTalusiard HaTuxaiap Ba
ycyinap GpyHKIusap Ha3apusICHHUHT KEWWHTH PUBOYKIIAHUIIIH/IA Ba KOMIUIEKC aHAJTM3HUHT
TaAOUKIIapUIa KyJUTAaHIIUIIH MyMKUH.

Kyaaanui coxacu: KOMIUIEKC y3rapyBUMHUHT (QYHKIUSIIApY HA3apHUSICH Ba YHHHT
TaOUKIIaApH.

RESUME
of the thesis of Imomkulov Sevdiyor Akramovich on the scientific
degree of the doctor of Physics and Mathematics,
speciality 01.01.01- mathematical analysis,
subject:
“Analytical continuation of functions from a piece of the boundary”

Key words: analytical continuation, separately-analytical functions, N-sets, P-measure,
complex theory of potential, Riesz's potential, subharmonic function, pluriharmonic function.

Subject of the inquiry: separately-analytical functions, holomorphic functions,
pluriharmonic functions, separately-harmonic functions, subharmonic function.

Aim of the inquiry: to determinate of the domain of holomorphicity of the separately-
analytic functions from the piece of the boundary;

to study analytically continuability of functions defined on a pencil of boundary complex

line;
to study continuation of the pluriharmonic functions in a fixed direction;
- : , : Tl paw
to describe structure of singular sets of subharmonic functions from ~ ¥ :
class.

Methods of inquiry: methods of theory of functions of several complex variables, complex
theory of potential and theory of analytical spaces.

Achieved results and their novelty:

— determined a domains of holomorphy of separately-analytic and separately-harmonic functions
defined on a piece of boundary;

- studied analytic continuation of holomorphic and pluriharmonic functions in a fixed
direction;

L’ 1<p<w

- described the structure of singular sets of subharmonic functions from =~ #’ ,

C
class through 9™ - capacity.



All proved theorems are new.

Practical value: dissertation has a theoretical character.
Applications and economical efficiency: presented methods and results can be used for the
further developing of the functions theory. They also can be useful in the applications of the

complex analysis.

Area of application: the theory of functions of complex variable and its application.



