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OBLIASA XAPAKTEPUCTHUKA PABOTbI

AKTYaJIbHOCTDb TeMbI U CTelleHb Pa3padoTKH.

CnekrpanbHasg Teopuss U @epeHIHaIbHbBIX ONEepPaTOpPOB
(ILIpenunrepa, upaka u np.) 0coOEHHO pa3BHUBajach B MOCIETHHE
JIECATUIIETUS B CBSI3U C Pa3BUTHEM KBAaHTOBOM MEXaHUKHU.

K oCHOBHBIM BOmIpOCaM CHEKTPaIbHOM TEOPUM OTHOCSTCS
UCCJICIOBAaHUE CIIEKTPa; BOIPOCHl O 0A3MCHOCTU CUCTEM KOPHEBBIX
(GYHKIMI HM3y4aeMoro omeparopa B TOM WJIM WHOM IPOCTPAHCTBE
(GyHKIMI;  BONPOCHI O  PAaBHOCXOAMMOCTH  CIIEKTPaJIbHOIO
Pa3JIoKEHUs IPOU3BOJIBHOW (PYHKIIMHU U3 TOrO WIM MHOTO KJlacca 1o
CUCTEME  KOPHEBBIX (yHKUMH  H3yyaeMoro omeparopa cC
pasyiokeHueM ToH ke pyHKIUHN B TpUuroHomerpudeckuii psa dypee;
BOMPOCHI 00  a0OCONMIOTHOM W PaBHOMEPHOHW  CXOAMMOCTH
CHEKTPAJIbHOIO pa3ioKeHus (YHKLUU M3 Kiacca, BOOOIIe roBops,
HE COBIAJAIOUIET0 ¢ 00JACTBIO ONPEAEICHUs JaHHOIO OIeparopa;
peleHre oOpaTHBIX 3a/1a4 CHEKTPaIbHOTO aHaIM3a U T.1.

HccnenoBanue 1o CHEKTpaibHOM TEOPHUH OOBIKHOBEHHBIX
T depeHMaIbHbIX  ONepaTopoB OepyT CBOE Hayalo emje ¢
knaccuueckux padot K.JImysumis, LLIrypma, a Takxke Oonee
no3nHux pabor B.A.Creknosa, S./].Tamapkuna, J[[.bupkroda,
M.JI.PacynoBa u apyrux aBTOPOB, B KOTOPBIX H3Y4aJIHCh BOIPOCHI
ACHUMITTOTUKH COOCTBEHHBIX 3HAYEHUN U CXOJUMOCTH CHEKTPAIbHBIX
pa3oKEeHUM IS pa3InYHbIX KJIACCOB KPAEBbIX 3a/1a4.

JlmuTensHOE BpEeMsi OCHOBHBIM OOBEKTOM MCCIIEIOBAHUS
OBLIM CHEKTpajbHbIE CBOICTBA CAMOCONPSIKEHHBIX AudQepeHiu-
anbHBIX omnepaTopoB. OJHAKO B IOCIEOHUE ACCITUIETHS BO3HUK
LENbIN psii HOBBIX 3314 MaTeMaTH4ecKOM (PU3MKHU, MPUBOIAIIMX K
U3YUYEHHIO CIIEKTPAJIbHBIX CBOMCTB HECAMOCOMPSKEHHBIX AU depen-
UaNbHBIX omepartopoB. [Ipumepom 3amady Takoro psiza MOXKET
CIIykMTb 3a7ada bunanze-Camapckoro ¢ HeJIOKaJIbHBIMU KPAE€BBIMU
YCIIOBHUSMU JJIs1 YPAaBHEHUS TEIIOIPOBOJIHOCTH.

[Ipu m3yueHNH HECaMOCOIPSDKEHHBIX 3a/1a4 ObUIO 3aMEUeHO,
YTO CHCTEMa COOCTBEHHBIX (DYHKIIMH  HECaMOCONPSHKECHHOTO
oreparopa, BOOOILe roBOpPsl, HE TOJIBKO He 00pa3yeT Oasuc B Kiacce
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Lz, HO HE SBJISICTCS MHOJHBIM B L2' HO3TOMy 9Ta CUCTCMaA JOJI’KHa

OBITH TIONOJIHEHA MPHCOCAMHEHHBIMU (QyHKuusMH. B 3Tnx 3amavax
COOCTBEHHBIC U MPHUCOCAMHEHHBbIC (YHKUIUU (KOpPHEBbIE (DYHKIIHH),
BOOOILE TOBOPs, HE OPTOTOHAIBHEI B L,, 1 HM HX 3aMKHYTOCTb, HH

UX MUHHMaJbHOCTh HE BJIEYET 32 COOOW WX 0a3UCHOCTH B ITOM
npoctpancTBe. Takum 00pa3oM, MEpexo]l K HeCaMOCONPSKEHHBIM
3aj1auaM MoTpeOOBAJI HOBBIE MTOJXO/IBI ISl HX H3YYCHUSI.

B usBectHbIX paborax M.B.Kennpima Obi1 ycTaHOBIICH (akKT
HOJHOTBI B L, CHEUUANbHO IOCTPOEHHOM CHCTEMBI KOPHEBBIX

¢yHknuii (HazBanHodM M.B.Kengpiem KkKaHOHMYECKON CHCTEMON)
JUISE IIUPOKOTO KJlacca KpaeBbIX 3ajad. B mampHeiilmieM Bompoc o
MIOJIHOTE M3YYEH JUIs LIMPOKOIo Kjacca KpaeBbIX 3ajad B padboTax
B.b.Jlunckoro, M.A.Haiimapka, B.H.Busutes u A.C.Mapkyca,
A.C.Mapkyca, Jx.3.AnnaxBepauena, M.I".'aceimoBa u
M.I".IxaBanoB, A.M.Kpona, A.A.lllkaiiukoBa 1 Ipyrux aBTOPOB.

B pa6orax u B.Il. Muxaiinoy u I'.M.Kecenpmany ynanocs
BBIJICJINTh ~ KJIACC  YCWJICHHO  DETrYJIApHBIX  KpaeBbIX  3ajad,
oOecneunBaromux 06asucHocTh Pucca cucreM KOpHEBBIX (YHKIMHA B
L,. bnok-6asucHocTe (WM 0a3MCHOCTH CO CKOOKAMH) CHCTEM

KOPHEBBIX (QYHKIUI TudPepeHaIbHOro onepaTopa n-ro mopsjka
C PpErylspHBIMH KpaeBbIMHM YCIOBHSIMM YCTaHOBJIEHAa B pabore
A.A llkanukoBa.

Bo Bcex mnepeuncneHHbIX Bblle paboTax (Kpome padoTh
A.A.lllkanukoB) paccMaTpUBAINUCh ONEPATOPHI, Y KOTOPBIX CHCTEMA
KOPHEBBIX (DYHKIIMH, COAEPKUT KOHEUHOE YMCIIO MPHUCOSAUHEHHBIX
GbyHKIHIA.

B pa6ore H.M.NonkuHa Obla uMccienoBaHa KpaeBas 3aaada
(c peryJispHBIMH YCIOBHMSMH) JUIS OIEpaTopa BTOPOTO MOPSIKA C
HyJeBbIMH KodpdunueHtamu. Bce coOCTBEHHbIE 3HAU€HUs 3TOU
3aJaud JIBYKpaTHBI, a OOIlee YWCIIO MPHUCOEANHEHHBIX (YHKIHUU
OeckoHeyHO. TeM He MeHee, OKa3aJloCh, YTO KOPHEBBIE (YHKIIUH
3TOH 3ajaum (IpU CHeNHUaIbHOM UX BeIOOpe) 0Opa3yroT Oaszuc Pucca
B L.

IlepBbiii Hambonee oOmMK pe3ynbTaT O PABHOCXOAUMOCTH
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JUIsE OOBIKHOBEHHBIX TU(epeHIINaTbHBIX ONEPaTOPOB C YCIOBUIMU
PETYJIIPHOCTH  KpPAeBbIX YCIOBUM UM JOCTaTOYHOM INIaJKOCTH
kodpduuuentoB mnomyumsn S.J].Tamapkun. 3HaUMTENBHO TIO3KE
M.CToyH mnony4usl aHaJOTMYHBIA peE3yJIbTaT Uil OIeparopa C
cymmupyembiMu ko3 dunumenramu. B pabore  A.Il.Xpomos
pacnpocTpaHWJI  TEOpEMy  PaBHOCXOAMMOCTM TamapkuHa Ha
MHTETPaJbHBIC ONEpaToOpbl, SApa KOTOPBIX 0000LIAIOT CBOMCTBA
¢ynkuuu I'puna nudgepeHnuanbHOro onepaTopa ¢ peryispHbIMU
KpaeBbIMH ycioBusiMu. OTmeruM Takke pabotsl B.C.Peixinosa, rue
U3ydeHa CKOPOCTh PAaBHOCXOMUMOCTH s auddepeHnnanbHbIx
OIIEpaTOPOB € PETYJIAPHBIMU KPAEBbIMU YCIOBUSAMU.

B ocHoBe mnepeuncieHHbIX pabOT Jiekand pPe30JIbBEHTHBIN
METOJ U HOJY4YEHHbIE B 3THUX paboTax PaBHOCXOIUMOCTH SIBJISIOTCS
0JIOK-PaBHOCXOJIUMOCTSIMH.

B nocnennue Bpemst ycrenHo NpUMEHsIETCsl pa3paboTaHHbIN
B.A.WneunbM, MeTOq u3ydeHus auddepeHnnanbHbIX OMepaTopoB.
MM ObUlO 3aMe4eHO, 4YTO NpU HaIMYMM OECKOHEYHOro 4Yucia
KpaTHBIX COOCTBEHHBIX 3HAUYEHUM CBOMCTBA O0a3MCHOCTH W
PaBHOCXOJMMOCTH B OTJINYUE OT CBOMCTBA IOJHOTHI )CYIIECTBEHHO
3aBUCHUT OT BbIOOpA KOPHEBBIX (PYHKIINIA; 2) HE ONpeAensieTcsl TOIbKO
KOHKPETHBIM BHJIOM KpPAaeBbIX YCIOBMH, Ha 3TH CBOMCTBA BIIUSAIOT
TaKke 3HauYeHHs Kod(puimenToB nuddepeHmaipLHOro oneparopa,
IIPUYEM OTHU CBOMCTBA M3MEHSIOTCA MNP KAaKOM YrOJHO MajoM
M3MEHEHUHU 3HaueHUuN KOoA(p(UIMEHTOB B METPHUKE TEX KJIAacCcoB, B
KOTOPBIX 3aaHbl 3T Ko3(dduumentsl. Takum obpazom, B 3TOH
CUTyallMd HENb3s CHOPMYIHPOBATH YCIOBUS O0a3WCHOCTH W
PaBHOCXOJMMOCTH B TEPMHHAX KPAcBBIX YCIOBHH.

B cBs3u ¢ atum B.A.MnbuH npeuiokusl HOBYIO TPaKTOBKY
KOPHEBBIX (YHKLUH, KOTOphIE TIOHUMAIOTCA KaK peryspHbIe
pelIeHnsT COOTBETCTBYIOLIETO ypPaBHEHUS CO  CHEKTPaJIbHBIM
napamMeTpoM O€30THOCHUTENBHO K BHJY KpaeBbIX ycioBuil. Takas
TPAKTOBKA IIO3BOJISIET paccMaTpuBaTh IIPOU3BOJIBHBIE KPAEBbIE
ycnoBUA (Kak JIOKaJIbHBIE, TaK U HEJIOKAIbHbIE), CUCTEMbI (DYHKITHIHA,
HE CBS3aHHbIE KaKUMHU-JIMOO KpaeBbIMH YCIOBUSAMH, a TaKKe
HEKOTOpbIE CHCTEMBI, TOJY4YCHHbIE OOBEIMHECHHEM IOMHOKECTB
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KOPHEBBIX (YHKIIHIA BYX PA3IMYHBIX KPACBBIX 3a/1a4.

B paborax B.A.MnpuH paccmaTpuBaiach CHCTEMa KOPHEBBIX
¢yHKIMH OOBIKHOBEHHOTO IU(EpEeHIINaTIBLHOrO Omeparopa U IMpH
ONpPENIETICHHBIX €CTECTBEHHBIX YCIIOBUSX YCTAHOBJIEHBI TEOPEMBI O
pPaBHOCXOAMMOCTH M 0Oa3MCHOCTM HA KOMHakTe (a TaKke
MTOKOMITOHEHTHON PaBHOCXOMMOCTH).

B nanpHeimeM, uW3y4eHHE OTUX M JPYTHX BOIPOCOB
CHEKTPaJIbHOM ~ TeopuH  OOBIKHOBEHHBIX  AU(epeHInanbHbIX
OMEpaToOpoB  pa3BUBAIMCH B paborax B.A.Mnbuna, wu ero
nocinenoBareneii B.B.Tuxomuposa, W.C.JlomoBa, H.b.Kepumoga,
B./l.bynaesa, H.ﬁo, B.1.Komopuuka, H.JIaxxernua, JI.B.Kpunkona,
B.M.Kyp6anoBa u qpyrux.

Otmetum, uyto MeTooM B.A.MnpuHa Bompochl 6€3yClIOBHOM
0a3MCHOCTH CHCTEM KOpHEBBIX (yHKuMH omnepatopa [upaka
uccienoBanbl B pabore B.M.Kypb6anoBa. Vm ycTaHOBIEHBI

KpuTepun OecceneBocTH U 0e3ycIOBHOM 0Oa3HMCHOCTH B L2 CUCTEM
KOpDHEBBIX BeKTOp (QyHkumii oneparopa [upaka. B pabote
M.XopBara AokazaHa TeopeMa O ITOKOMIIOHEHTHON PaBHOMEPHOU
PaBHOCXOJMMOCTH B Cllydae, KOIJa CHCTEMa COCTOMT TOJIBKO H3
cobcTBeHHBIX (yHKIHMIA omepaTopa Jlupaka u oOpasyer B L, Gaswuc
Pucca. K BOIIPOCAM ITOKOMITOHEHTHOM PaBHOMEPHOM
PaBHOCXOIMMOCTH Ha KOMIIAKTE€, pPABHOMEPHOH CXOJUMOCTH,
PHUCCEBOCTH CUCTEM KOPHEBBIX BEKTOP-QYHKIMH oneparopa Jupaka
nocBanieHsl  pabotsl  B.M.Kyp6anoBa u  A.M.HMcwmaiinosa,
JI.3.bykcaesa, ['to.P.I'amxuesa.

Bonpockl 6a3MCHOCTH CHCTEM KOPHEBBIX BEKTOP-(YHKIHI
oneparopa Jlupaka ¢ KOHKPETHBIMH KpAeBBIMU  YCIOBUSMH
uzyyanuce B paborax II.J[xakoBa m b.Murdaruna, W.Tpomuna u
M. SImomotsr, JI.JI.Opumoporu u C.Xaccwu.

B pabore W.Tpommna u M.SIMOMOTHI YyCTaHOBIIEHA
6asucHocTh Pucca B ciyyae korja moreHuuan omneparopa Jupaka
TPUHAUIEKUT B [, W KPacBbIE YCIOBHUs pasjieleHHble. A B paboTe

I1.IxxakoBa u b.MuriaruHa uccienoBaH ciydaid C pPeryiasipHbIMU
KpPAaeBbIMU YCIOBUSIMHM M C IOTEHIHUAIOM u3 kiacca L,. B Hem
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JoKa3zaHa 0a3ucHOCTh Puicca W3 MOANPOCTPaHCTB, a B CIIy4ae CHIILHO
PETYJISIPHBIX KpaeBbIX ycloBUW OasucHocTh Pucca. Omneparop
Jvpaka ¢ moTeHIMaIoM U3 Lp, p > 1, uccnenosan B paborax A.M.

Capuyka u A.A. lllxanukxoBa, A.M. CaBuyka u M1.B. CagoBHuueit
JUI ciiydas CUJIbHO PETYJISIPHBIX KpaeBbIX YCIOBHM Oblia Jo0Ka3aHa
OasucHocTth Pucca, a B ciydae peryiasipHblx (HO HE CHIJIBHO
pEryjsipHBIX)  KpaeBbIX  yciloBuiM  OasucHocth  Pucca  wu3
noanpoctpancts. B paborax A.AJlymeBa u M.M.Manamyna
UCCIIeJ0BaHa 2 x 2 cucTema Tumna /lupaka ¢ moTeHuManamMu U3 Kiacca
L, v cunpHO peryisipHBIM KpacBbIMU YCIOBHSMH M yCTAQHOBJICHA

O6asucHocth Pucca. [ns 2mx2m cuctemsl [lupaka ¢ KpaeBbIMH
ycnousmH Jlupuxie ¥ noreHuuanom u3 L, GasucHocTh Pucca us

MOJMPOCTPAHCTB Joka3aHa B padore S. B. Mykytuyk u /[.B.Pyroza.

Takum 0o0pa3om, TpeNCTaBIsSCT WMHTEpPEC JalbHEHIee
uccienoBanue  meronoM B AMnpuna  auddepenunanbHbIX
OIIepaTOpPOB U B TOM YHUCIIE ONepaTOpoB TUma Jlupaxka.

O0bexkT M npeamer uccenoBanus. OCHOBHBIM OOBEKTOM
JTUCCEPTAllMOHHON paboThl SBJISETCS MCCIEAOBAHHE BOIIPOCOB
0a3MCHOCTH U PaBHOCXOAMMOCTHU PA3JI0KEHHUH MO KOPHEBBIM BEKTOP-
¢byHk1uaAM oneparopa upaka 2m -ro nopsjka.

Hens m 3amaum wucciaenoBanms. lccinenosaTe BOIPOCH!
OecceneBocTH, 0€3yCIOBHOM 0a3MCHOCTH CHCTEM KOPHEBBIX BEKTOP-
¢ynkuuit  omeparopoB Tuma Jlupaka 2m-ro nopsaka B
IpOCTpaHCTBE L, M mpobieMy IOKOMIIOHEHTHOH paBHOMEPHOM
PaBHOCXOJMMOCTH Ha KOMIIAKTE€ OpPTOTOHAJIBHOIO PAa3JIOKEHHUS I10
COOCTBEHHBIM  BEKTOp-QYHKIMSM  JAHHOTO  oOmeparopa  C
TPUTOHOMETPUUECKHUM Pa3JI0KEHUEM.

Metoabl ucciiegoBanus. B pabore nmpumMeHSIOTCS METOJbI
CIEKTPAJIbHOMN TEOpUU Qg depeHIraIbHbIX OIIepaTopoOB,
(GYHKIIMOHAJIBHOTO aHaIM3a U TEOPUU TAPMOHMYECKOT0 aHaIn3a.

OcHoOBHbBIE 110J10KeHHS, BBIHOCHMbIE HA 3ALIHUTY.

o Pe3ynbTaThl Hccie10BaHNs BOIPOCOB O OECCENIEBOCTU CHCTEM
KOPHEBBIXBEKTOP-QYyHKIIMI omepatopa tuna Jlupaka 2m-ro
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2
nopsaka B npocrpanctee L)" (O, Zﬂ).
. Pe3ynbTaThl  HMCCIENOBAHHMSA BOIPOCOB O  0E€3yCIOBHOM
0a3MCHOCTH CHCTEM KOPHEBBIX BEKTOP-(QYHKIIMI OIeparopa THIIA
2
Jlupaka 2m -ro nopsijaka B poctpanctse L, (O, 27[).
. Pe3yibTaThl HMCCIENOBAHUS BOIPOCOB 00 3KBUBAICHTHOM
0a3MCHOCTH CHCTEM KOPHEBBIX BEKTOP-(QYHKIMIA Oleparopa TUIa
2
Jlupaka 2 -ro nopsijka B npoctpanctse L, (O, 277).
. Pe3ynbTaThl MCCIIENOBAHUS BOMPOCOB O IMOKOMIIOHEHTHOM
PaBHOMEPHOW PAaBHOCXOAMMOCTH Ha KOMIIAKTa C TPUTOHOMET-
N . 2
PUYECKHM PAIOM pasiioKeHUii BeKTop-PpyHKIumii u3 kiacca L) (O, 27[)
B OPTOrOHAIBHBIA Psi  TO COOCTBEHHBIM  BEKTOP-()yHKIUIM
oreparopa tuna Jlupaka 2,1 -ro mopsiaka.
. Pe3ynbrartel HCCIIENOBAaHHMSA BOIPOCOB O OECCENEBOCTH U
0e3ycioBHOW 0a3MCHOCTH CHCTEM KOPHEBBIX BEKTOP-(yHKIIMHA
2
oreparopa tuna Jlupaka B mpoctpancTse L, (O,ﬂ').

Hay4ynast HOBH3HA HCC/I€IOBAHUS.
. BoeiBon (opmynbl cABUTa M YCTAaHOBJIEHHME OLEHKU MEXKIY
pa3InYHBIMU L;’" HOpMaMM KOPHEBBIX (COOCTBEHHBIX M MPHUCOEAU-

HEHHBIX) BeKTOop-QyHKIUH omneparopa Tuna Jupaka 2m-ro
NOpsIIKA.

o VYcraHoBiieHHEe KpUTepHs OeCcCeIOBOCTH CHCTEM KOPHEBBIX
BeKTOp-QyHKUMH omneparopa Ttuna J[lupaka 2m-ro mnopsaka B

npoctpanctse L"(0,27).

o YcraHnoBiieHHe Kputepus O0e3yclOBHON 0a3MCHOCTH CHCTEM
KOPHEBBIX BeKTOp-(QyHKIMI omeparopa Ttuma J[upaka 2m-ro

nopsiika B pocTpascTee L (O, 27[).

o Jlokazana Teopema 00 SKBUBAJIEHTHOH Oa3MCHOCTU CHCTEM
KOPHEBBIX BEKTOp-(QyHKIMI omeparopa tuna J[lupaka 2m-ro

2
nopsaka B npocrpacTse L," (O, 27[).
. JlokazaHa TeopemMa O TMOKOMIIOHEHTHOM paBHOMEpPHOMU
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pPaBHOCXOAMMOCTU HaA KOMIIAKTEC C TPUTIOHOMETPHUYCCKUM PpAOOM

o o 2m o
pasnoxenuit BekTop-byHKkuuii u3 knacca L, (0, T )B OpPTOTOHAJIbHBIN
psi 10 COOCTBEHHBIM BEKTOP-(pyHKIMSIM omeparopa Tuma Jlupaka
2m -To MopsIKa.

o Jloka3aHbl OLICHKH MEXAY Ppa3JIM4HbIMU Li - HOpMamu

KOPHEBBIX  BEKTOp-QyHKUMH omeparopa Tuna Jlupaka wu
YCTAHOBJICHBI KPUTEPHH OECCeIeBOCTH M 0€3yCIOBHOM 0a3MCHOCTH B
Lﬁ(G), Gz(a,b), mes G <0 CHCTEM KOPHEBBIX BEKTOP-(pyHKIMI
JTAHHOTO OIepaTopa.

Teopernueckas u NpaKTHIeCKast LHEHHOCTh
ucciaenopanusa. PaGora Hocur Teopuueckuid xapakrep. Ee
pe3yabTaThl MOTYT OBITh HCIOJb30BAHBI B CIEKTPAJIbHONW TEOPHUU
muddepeHIraIbHbIX OmepaTopoB (omeparopoB Tuma Jupaka); mpu
o0ocHOBaHMHM MeTofoM Dypbe pelleHHe HEKOTOPhIX 3ajay
MaTeMaTU4eCcKON (PU3HKHU.

Anpobanusi u mnpuMmeHeHne. OCHOBHBIE DPE3yJbTaThl
JUCCepTallMU JTOKJIabIBAINCh: HA MexayHapoaHONH KOH(epeHIUuu
AzepOaikan-Typuus-Ykpauna MAJIEA 7 (baky, 2015);
International Workshop on “Non-harmonic Analysis and Differential
Operators” (Baku, 2016); International conference on Mathematical
advances and applications Istanbul-Turkey (Baku, 2018); Modern
problems of Mathematics and Mechanics Proceedings of the
International conference devoted of the 60th anniversary of the
Institute of Mathematics and Mechanics of Azerbaijan National
Academy of Sciens (Baku, 2019); nHa cemuHape Kadeapbl
«MatemaTtnueckuii aHanu3» (pyk.a.d.-m.H., mpod. b.A.Anues)
A3zepbaiikaHCKOTO ['ocynapcTBeHHOTO [legarornyeckoro
YHusepcurera.

JIuyHbId BKJAJA aBTOpa. Bce BBIBOABI M MOJy4YEHHBIE
pe3ysbTaThl MPUHAAIEKAT IUYHO aBTOPY.

Iyoaukanun aBropa. OCHOBHBIE PE3YJIbTAThl AUCCEPTALIMHU
ony0nukoBansl B 10 paboTax, CIMCOK KOTOPBIX MPUBOJIUTCS B KOHIIE
aBTOpedepara.



HanmeHoBaHMe ydpe:KIeHHsl, I/le BBINOJHEHA JHCCEPTa-
HMoOHHas padora. JlucceprauvoHHas paboTa BBIIIOJIHEHA Ha
kadenpe «MaremaTuueckuit aHamm3»  AsepOaiipkaHCKOTO
I'ocynapctBennoro Ilegarornueckoro Y HuBepcurera.

Crpykrypa u o0beM guccepranum (B 3HaKax, ¢
yKazaHHeM o00beMa KaxJI0ro CTPYKTYPHOIO HOJApa3iejeHUsB
otaeabHocTu). O0muii o0beM auCcCcepTalMOHHON paboThl- 214600
3HaKOB (TUTyNbHas crpaHuna-320 3HakoB, coaepkanue 2280
3HakoB, BBeAeHUe-46000 3HakoB, mepBas 1aBa-98000 3HAKOB,
Bropas  m1aBa-66000 3HakoB, 3axmoueHue-2000).  Croucok
UCIIOJIb3YEMOM JTuTepaTypbl cOCTOUT U3 102 HanMeHOBaHMIA.

OCHOBHOE COAEPKXAHME JUCCEPTALIUU

PabGora cocrour w3 BBeAeHUS, JBYX TIJIaB W CIHCKa
nutepatypsl. Kaxkaast u3 riaB pa3oura Ha maparpadsl.

B nmuccepranmm uccnemyrorcs OecceleBOCTH 0Oe3yciaoBHas
0a3uCHOCTh CHCTEM KOPHEBBIX BEKTOP-(YHKIIMI OmepaTopoB THIMA

Jlupaka 2m -ro mopsiaka B IPOCTPAHCTBE Li"’(O,Zﬂ), npobiaeMa

MOKOMIIOHEHTHON PaBHOMEPHOM PABHO-CXOAUMOCTH Ha KOMIIAKTE
OpPTOTOHAJILHOTO Pa3JI0kKEHUS M0 COOCTBEHHBIM BEKTOP-(QYHKIUSAM
OJTHOMEpHOTo omepatopa Tuna Jupaka 2m-ro mnopsjaka ¢
TPUTOHOMETPUUECKUM Pa3I0KEHUEM.

B nepBoii riaaBe auccepTanMM paccMaTpUBAeTCs ONEpaTOp
tuna Jlupaka 2m-ro nopsiaka:

Du=BZM+P(x)u, w=uuy,tty,) s m=1 (1)
X

OHpCIleHCHHLIﬁ Ha TPOU3BOJILHOM HHTCPBAJIC G:(a,b), Trac

Bz(o J] M B=[0 IJ’ I -enumwaneii onepatop B E™,
-J 0 -1 0
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1
S 0 , p(x): (pij (x))lz’)":l -cymMMUpyeMasi KOMIUICKC-

1 0 .. 0 O
HO3Ha4YHast MaTpuna-GyHKIUS 2m x 2m.

YcTaHaBIMBAIOTCS ~ OICHKHM  JUIsl  COOCTBEHHBIX U
NPUCOCTUHECHHBIX BEKTOP-(QYHKIMIA oreparopa D, HCCICIYIOTCS
BONIPOCHI 0 OECCENEBOCTH M 0A3MCHOCTH CHUCTEM KOPHEBBIX BEKTOP-
(GYHKIMH JaHHOTO  OMepaTropa, YCTAHOBJIHMBAKOTCS  KPUTCPUH
OecceneBocTH U 0€3YCIIOBHOM 0a3MCHOCTH W JIOKa3aHa Teopema 00
SKBUBAIICHTHON GasucHocti B 15" (0,277).

Cnenys B.A.Wnbuny OyneM HOHHMMaTh KOPHEBBIE BEKTOP-
¢dbyHKkUuuu oneparopa D 0€30THOCUTENBHO K BUY KPaeBbIX yCIOBHUH,
a HMEHHO, IMO0j] COOCTBEHHOM BeKTOp-(QYHKIMEH orepaTtopa D,
OTBEYAIOIIEH KOMIUICKCHOMY COOCTBEHHOMY 3HaueHHI0 A, Oynem
NOHMMAaTh  JIIOOYI0 ~ TOXKJIECTBEHHO  HE  PaBHYIO  HYJIO

0
KOMIUIEKCHO3HAUHYI0 BEKTOP-QYHKIUIO u(x), KOTOpas abCOIIOTHO

HETpephIBHA Ha JIFOOOM 3aMKHYTOM MOJBIHTEpBasie nHTepBana G u
ouTH BCIoAy B G YIOBIETBOPSET yPaBHEHUIO
0 0
Du=Au.

AHaNOTUYHO, TIOJl TPUCOCAUHEHHOW BEKTOP-PYyHKIMEH

nopsaaka £, {21, orBevaromeii ToMy e A M COOCTBEHHOIM
0
byukmenn u(x), OyaeM MOHMMATh JIFOOYI0O KOMIUIEKCHO3HAYHYIO
4

BEeKTOP-QpyHKIHIO u(X) , KOTOpas aOCOMIOTHO HETIPEPHIBHA Ha TI0O0M
3aMKHYTOM MojbIHTepBasie G ¥ TIOYTH BCIOAY B G yIOBJICTBOPSIET

yYPaBHEHHUIO
! I -
Du=Au+u .

Teopema 1. Ilycmv  ¢ynxyuu Pij(x), I, j:m

npuHaoexcam Kiaccy L’IOC (G) Tocoa oOnsa 06020 KomMnakma

11



KcG cywecmsyiom  koncmaumor  C' (K,l,m), r=12;
[ =0,1,2,... He 3a8ucawue om A, maxue umo CNpaseoIussbl OYeHKU
-1

, ()

u
(k)

<C*(K,1,m)(1+im 2)"” Zt

1
u

<C'(K,1,m)(1+|im ])
£7(1)

1
u , I<p<oo, 3)

()

2

(k)
-1

20e u =0
3ameuanne 1. Ecim G -KkoHeuHBli MHTEpBAN, P (x)

(i,j=12m) npunagnexar kmaccy L(G), To ouenxn (2) u (3)
CIpaBe/JIUBHI U B ci1ydae K =G .

OTtmeruM,  YTO A7 KOPHEBBIX  BEKTOP-(QYHKIHUI
OOBIKHOBEHHBIX JU(PPEepeHINATIbHBIX ONEPaTOPOB TaKUE OLEHKU
YCTAHOBJICHBl M HAIUIM CBOE IMPOKOE NPUMEHEHHE B padoTax
B.A.Wnbuna, H.b.Kepumosa, JI.B.Kpunkoa, B.M.KypOaHoga,
N.C.JlomoB, B.B. TuxomupoBa. A B ciyudae omeparopa [lupaka
TakMe OLEHKH YCTaHOBiIeHbl B paborax B.M.Kypbanoga,
B.M.Kyp6anoe u A.M.Ucmaitnosoit, A.M. AOGayniaeBoi,
J1.3.BbykcaeBoii.

B 1.3 uccnenyrotcst Bonmpockl 0 0ecceneBOCTH U 0a3UCHOCTH
CHCTEM KOPHEBBIX BEKTOP-(GYHKIHMI oneparopa D ¢ cymMmMupyembIM
NOTEHIMAJIOM. Y CTaHOBJIMBAIOTCA KPUTEPHUM OecceneBOCTH U
Oe3ycnoBHOW ~ 0a3uCHOCTM W JIOKa3bIBaeTcsi  Teopema 00

SKBUBAJICHTHOI 0a3MCHOCTH B Lgm (0,27[).

Cucrema {,9k (x)}fz , C Lgm (G) Ha3bIBaeTCs OecceneBol, ecn
cymectByer nocrosHHas M Takas, 4ro A JHOOOM BEKTOP-

byuxumn f(x)e L3"(G) BumonHseTcs HepaBeHCTBO

2(r0.) <mff;

12



Cucrema {Sk (x)}f:] c Lg’"(G) KBaJIpaTUYHO ONM3Ka K

CHCTEME {Tk (x)}:): , C Lgm (G), ecim

& 2
k=1

JIBe 1OCIEeN0BATEIBHOCTH 3JIEMEHTOB B TMIBOEPTOBOM
IIPOCTpaHCTBE H Ha3bIBAXOTCS 3KBUBAJICHTHBIMU, €CIU CYILECTBYET
JUHEWHBIH ~ OrpaHWYEHHBI W OTrpaHUYEHHO oOpaTuMblii B H
orepaTop MNEpeBOJAIIMM OJHY M3 ITHX IIOCIEJOBATEIbHOCTEH B

APYTYIO.
B 1.3.1 wuccrnenyrooTcss BOMPOCHI O OECCENEBOCTH CHCTEM

KOPDHEBBIX BEKTOp-(QyHKLIMH omeparopa D C CYMMHPYEMbIM

2
MOTEHIIMAIIOM M YCTaHOBJIMBAeTCsi kputepuu becceneBoctu B L) (G),
G =(0,27).

HYCTB {l//k (x)}zo:]— IMMPOU3BOJIbHAA CUCTECMA, COCTABJICHHAA U3

KOPHEBBIX  BeKTOp-GyHKumid  omeparopa D, {4 |,
COOTBETCTBYIOIAs € CHCTeMa COOCTBEHHBIX 3HaYeHuH. Kpome Toro
BekTop-QyHKIMA , (X) BXOEMT B cucTeMy {w, (x)}7_, Bmecte co

BCEMH COOTBETCTBYIOIIMMHU €W NIPUCOCAUHEHHBIMH  BEKTOpP-
(GYHKUMSAMH ~ MEHBIIEr0  TOpsiika.  OTO  O3HOYAeT,  4TO

Dy, =4y, +0y,, roe 0, paBHo mubo 0 (B 3TOM ciyuyas !//k(x)—
cobcTBeHHass BeKTOp-QyHKums), nmubo 1 (B sToM ciydas w,(x)-
NpUCOETMHERHas BEKTOp-QyHkms, npuuem 4, =4, ), 6,=0.

Teopema 2.  (Kpumepuni  6eccenesocmu). Ilycmo
P(x)e L(G)®C™", G = (0,27), Onunbl Yenouex KOpHesbIX 6EKMOp-

@ynryuii pasnomepHo ocpanudenvl u cyuecmeyem nocmosunas C,

maka:, umo

m2,|<Cp k=12.... (4)

13



Tozoa ons beccenesocmu cucmemol {‘/’k(x)H‘//kH ) }ZO:] ¢ 2"(G)

HE0OX00UMO U  O0CMAMOYHO cyuiecmeosanue KOHCMAHNbl M]

maxkou, umo

d1<M,, 5)

‘Reﬂk—r‘sl
20e T - npouszeoJjibHoe oeticmeumenbHoe 4ucio.

O603HaunM yepe3 D* GopMabHO COMPSIKEHHBINA OIIepaTop K
omneparopy D, T.e.

* d *
D' =BL 4 P(x),
P

rxe P'(x)-conpsukennas Marpuna k Marpuie P(x).
Mycts  cucrema {y,(x)|; , mumnmamsna L3"(G), a ee

6I/IOpTOFOHaJ'IBHO CONIps’KCHHAasA CHCTCMaA {q)k(x)}zozj COCTOUT U3

KOPHEBBIX BEKTOP-(PYyHKIIHI oreparopa D" T.C.

D'p, =A@, + 0P, -

B 1.3.2 wuccnemyrorcst Bompockl O 0a3HMCHOCTH CHCTEM
KOPHEBBIX BEKTOp-QYHKLUH omeparopa D. YCTaHOBIUBAETCA
KpuTepun Oe3ycIOBHOM Oa3MCHOCTH M JIOKa3bIBaeTCsi Teopema 00

AKBUBAJICHTHOM 0a3MCHOCTH B Lg’” (0,27[).

Teopema 3. (O ©6e3ycnosnou oazucnocmu). Ilycmo
P(x)eL,(G)®C™ ™", G =(0,27), OnuHbL YeNnoueK KOPHEEbIX 6eKMOp-
@yrkyuil pagrnomepro ozpanuvensl, oona uz cucmem {y, (x)f7 u
{0 (x)l7_, noana 6 1"(G) u evinonnsiemes ycnosue (4).

Toecoa  HeoOXOOuMbIM U OOCMAMOYHBIM  VCI0BUEM
besycnosnou basuchocmu 6  [2"(G) KadxicOOu u3 amux cucmem

A61A€MCL  CYWeCcmeoB8anue  NOCMOSHHbIX M, u M,,
0becneyusarwux cnpasedIu8oCcms HepaseHcmeda () u

14



vilhlod, <My, k=12.. ©

3ameuyanue 2. OTMETHM, YTO TIPH YCIOBHUSAX TEOPEMBI 3
BBITIOJIHEHHE HepaBeHCTB (5) u (6) sABisieTcss HEOOXOAMMBIM U
JIOCTaTOYHBIM YCJIOBHUEM Juisi 0a3ucHOCTH Pucca xaxoil U3 cuctem

{'//k (X)H‘//k (XN;I }:;1 1 {(/’k (X)H(Pk (X)H;] }; B Lgm (G)

3ameuanue 3. B moctaTouHOl 4YacTH TeopeMbl 3 yCIOBHE
PaBHOMEPHOUW OTPaHMUYEHHOCTH JITMHBI IIETTOYEeK KOPHEBBIX BEKTOP-
GbyHKIM crieayeT OmyCTUTh, OO OHO COJIEPKUTCS B YCIOBHH (5).

Teopema 4. (06 3xeueanenmnou 6aszucnocmu). Ilycmo
P(x)e L,(G)®C*>*", ewvinonnsiomesn ycroeus (4)-(6) u cucmema

{//k(x)HwkH; };Kea()pamulmo onuska Kk Hekomopomy  basucy

{”k (x)}le npocmpaucmea Lﬁ”’ (G)

Toz0a cucmemul {y/k(x)"(yk"; }111 u {Spk (x)'//kz}; ABSIeMCAL

2
bazucamu 6 Lzm(G), npuiem 9K6UBAJNEHNHbL COOMBEMCMEBEHHO

© .
6a3ucy {l/tk (.X')}k:] u eco 6M0pm020HaﬂbH0 CONpANCEHHOU cucmeme.

B 14 wu3yyaercs  IIOKOMIIOHEHTHass  paBHOMEpHas
PaBHOCXOJMMOCTh Ha KOMIIAKTE€ C TPUTOHOMETPUUYECKUM PSJIOM
pa3noKeHUuN 2m-KOMIIOHEHTHBIX BEKTOP-(QYHKUUH B OPTOrOHaNb-
HBIM psAA 1O COOCTBEHHBIM BEKTOP-(QYHKLHSAM oOIepaTopa THIA
Hupaka

Dz//:Bcf;//+P(x)¢/, xeG=(0,7), 7

X

rae B:(OI (I)j AN B:[ 0 (J)], [ -equHUYHBIA OmepaTop B E™,
- -J

J=la,) . @i =1. k=1m: a; =0 npn (i.j)# (km-k+1).

k= ],m;P(x)z diag (p,(x), D (x),...,pzm(x)); v = (l,//], 1/12,...,1//2’")T;
D, (x), [ =1,2m -nedcTBUTENbHO3HAYHBIE (DYHKIUU U3 L, (0,72'),
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p> 2 . JIOKa3bIBAIOTCA TEOPEMBI O TIOKOMIIOHEHTHON PaBHOMEPHOM
PaBHOCXOJIMMOCTH ¥ TOKOMIIOHEHTHOMY MPHUHIIANY JIOKAJIA3AIUH.
e 2m
ITycts {Wk(x)}k:1 noJHas OpTOHOpMHpOBaHHas B L"(G)
CUCTEMa, COCTOSIIas U3 COOCTBEHHBIX BEKTOpP-(DYHKIMI orepaTropa
D, a {1 , 1, €R, cCOOTBeTCTBYIOIas CHCTEMa COOCTBEHHBIX
’ k Sk=1 k )
3HAYCHHM.
2 2m
Beenem pns  MpOM3BOJIBHOW — f ()c)eL2 (G) YaCTUYHYIO

0

CYMMY eé CIICKTPAJIBbHOT'O Pa3JIOKCHHUA 110 CUCTCMEC {l//k (x)}kzl .

o, (x,f)= (a‘f (x, f)ol(x,f)...o0" (x,f))T,

rac

ol(x.f)= 2 (fw)wi(x).

‘ﬂ’k ‘SV

v (0) =l (w2 ()2 ()

F@)=(f,(). £5(x)c, fo ()
Hapsiny ¢ wactuynoi cymmon o, (x, f ) OIIPEAEIINM BEKTOP

Sv(x’f):(Sv(x’f])’ Sv('x’fZ)"“’Sv(x’me))T ’

rae S, (x, f i ), j=1,2m, MonudunupoBaHHas 4YaCTUYHAs CyMMa

TPUTOHOMETPUUECKOTO psifia PyHKIMHU f, (x), T.C.

1 csinvix—y
Sv(x,f,-)=f() fi(y)dy. v>o.
T G -
['naBHBIE pe3yNbTaThl JAHHOTO maparpadbl cOCPeIOTOYEHBI
Ha CIEAYIOMUX ABYX TEOpPEMax.
Teopema 5. Ilycmv  gynkyuu P, (x) [=12m,

NpUHAOeNHcam Kiaccy LP(G), p>2. Tozda 0Ons npous6onbHOl

sexkmop-gynkyuu (x)e Lgm (G) nHa mobom komnakme K G
CNPAseoIUso paseHcmeo
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llm HG f)—SV(-,fJ@(K):O, j=12m, )

m.e. ] -A KOMNoOHeHma PAa31094#CEHUA 6el<m0p-d)ym<uuu

f (x)eLg’"(G) 68 OpMO2OHANbHBIN psA0 NO cucmeme {(//k(x)}fzj

pasHomepHo pasnocxooumcsi Ha aobom komnakme K <G ¢
pasnodceHuem 8 MPULOHOMEMPUUECKUL pao Dypve
coomeemcmeyloweti  j -ii  KOMROHeHMbl fj(x) sexmop-@yHKyuu

f(x)

N3 teopeMsbl 5 ¢ yueToM NpUHUMIIA JIOKATU3ALUHU JJIs1 TPUTO-
HOMETPHUYECKOTO psna dypne clenyer TeopeMa 0
MMOKOMITOHEHTHOMY TPUHITUITY JIOKAJTU3aI1H.

Teopema 6. [lycmo svinoauaomces ycarosus meopemol 0.0.5.
Toeda Onsi OpMO2OHANLHO2O PA3NONCEHUS NPOU3BONbHOU (DYHKYUU

2m o0
fx)e L"(G) no cucmeme W, \x)s,_, cnpaseonus nokomnonenm-
2 k k=1
HbLU NPUHYUN JTOKATU3AYUY: CXOOUMOCHIb UTU PACXOOUMOCHIL | -1
KOMNOHEHMbl YKA3aHHO20 pa3Nodicenus 6 mouke x, € G zagucum om
nogeoeHuss 6 Manoti OKpecCmHOCmU 3mOou MO4KU X, MONbKO
coomeemcmeyiowetl J - KoMnonenmel f (x) pasnazaemoii sexmop-

Qyuxyuu (x) (u e 3asucum om nogedeHuil Opy2ux KOMNOHEHMO8).

Bo BTOpOIi rnase auccepraldd paccMaTpPUBAETCS ONEPATOP
trmna /{upaka
Dy=By' + P(x)y ,

y(x) = (yl('x)’ Y2 (x))T
0 b

B= Y E b, <0<b,, P(x)z diag (p1 (x), pz(x)) Ha
2

WHTEpBaje G= (a,b), mesG < oo. J|oKa3bIBAIOTCS OIEHKH MEXTY

2 o
pasmuuHbIME L, - HOpMaMM KOPHEBBIX BEKTOp-(QYHKIMEl TaHHOTO

omeparopa.  YCTaHABIMBAETCS  KPUTEPUH  OECCENICBOCTH |

17



-~ 2
0e3ycioBHONH 0a3UCHOCTH B LZ(G) CUCTEM KOPHEBBIX BEKTOpP-

¢ynkumit oneparopa D, .
2
B 2.1 ycTaHaBIMBAIOTCS OLEGHKH Mexay L. HopMmamu aByx

2 2
COCEIHMX KOPHEBBIX BEKTOPOB M Mexay L. u L, [<p<oo-

HOpPMaMM OJIHOTO U TOrO KOPHEBOIO BEKTOpPa JAAHHOIO OIepaTopa.
Hannpnii  maparpad cocToBiIeH u3 JBYX mnoamaparpagos. B
nognaparpage 2.1.1 ycraHoBmuBaroTcs (opMmyliel cABMra U
(GopMyNBl CpEeAHOTO 3HAYEHUS Il KOPHEBBIX BEKTOP-(YHKIUI

onepatopa D) .

Jdemma 1 (cm.[30]). (@opmynvt cosuza). Eciu pynkyuu
p,(x) u  p,(x) npunaonexcam wnaccy LY (G) U  mouKu
X—t, X, X+t wnaxoosmca 6 obracmu G, mo cnpaseonusnl
cnedyrowue popmynol.

!
u(x+1)=| cos

B lu(w)+

. A
—t] —sin t u
by, %@%\xﬁﬁﬂ

X+t l B ﬂ
+B~! sin (t—&+x) — cos (t—&+x)1 |x
£ b, b, oD,
l -1
| P~ e e ©
u(x—1)=| cos > 2B

t1 +sin
\

1t u\x)+
b,b, |bb,| oD,

X

sini(tjtcf—x) B + cos A (t+&—x)I
M o T " Job
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l

X[P(é)u(f)—l_l 5}15, (10)

l l l

”(x+f)+u(x—t)=2u(x)cos f+
\[byby
+B_1Xf (sin’l(t—x—g)B—sgn(c_E—x)cos (= [x—&1 |
x—t \‘b1b2‘ ‘bjbz‘ \‘]91 2‘

< Pe)- (o) an

ede [ -edunuunviii onepamop ¢ EZ, Ez_deyxMepHoe eBKIU0080
NPOCMPAHCMEBO.

OcHoBeiBasice Ha (Gopmynsl (9)-(11) B moxmaparpade 2.1.2
YCTaHOBJIMBAIOTCS  OLIEHKH ISl KOPHEBBIX  BEKTOP-(YHKIUI
omeparopa D, .

Teopema 7. Ilycmo pyurxyuu p,(x), p,(x) npunadnescam
knaccy LY (G). Toeoa ons nmoboeo komnakma K — G cyuecmeyiom
KOHCMAHM®bl Cf(K,l,bJ,bZ ) i=12, 1=012,..., ne 3asucsiwue om A,

makue, 4mo cnpaeedﬂuebl OYEHKU

(-1
< C'(K,L,b,,b,)1+|Im )

u (12)
L7,(K)

l
u )

L5,(K)

!
u , 1< p<oo. (13)

L, (K)

11
< C*(K,Lby,b, (I +[ImA])» lu
(k)

3ameuanne 4. Ecnu G koHeuHbI WHTEpBan, p ,(x) "

P> (x) NPUHAUIEKAT KJIaccy L](G), to ouenku (12) m (13)

crnpaBeTBEI U B ciiydae K =G .

19



B 2.2 ycranaBmuBaeTrcs KpuTepHil OecceneBOCTH U
0e3ycrnoBHOW 0a3MCHOCTH CHUCTEM KOPHEBBIX BEKTOP-(YHKIUN

2
oneparopa tuna Jupaka D, B L2(G)
(e 0]
Ilycts {uk (x)}kzj— IIPOU3BOJIbHAS CUCTEMA, COCTaBJICHHAs
U3 COOCTBEHHBIX M TNPUCOCAMHEHHBIX (QyHKUMA omeparopa D,
o0 v (v
{lk }k:] - COOTBETCTBYIOLIAsl il cucTeMa COOCTBEHHBIX 3HAUYEHUI.
o0

Kpome Toro dynkuus u; (x) BXOJIUT B CUCTEMY {u X (x)}k:] BMECTE

CO BCEMHU COOTBCTCTBYHOIIMMU eu HpI/ICOCI[I/IHéHHBIMI/I q)YHKI_[I/IHMI/I

MEHbIIero mopsjaka. Jto osmouaer, uro Du, = AL u, +6Gu, |
rae 0, paBuo m6o 0 (B 5ToM ciydas U (X) -COOCTBEHHAsI BEKTOP-
bynkmus), mu6o 1 (B aToM cinyuas U (X) -IIPUCOCTMHEHHAS] BEKTOP-

GyHKIMS, TpUYEM ﬂ«k = ﬂk_] ), 91 =0.

I'maBHBIE pe3ynbTaThl JaHHOTO TMaparpada cocpe0TOYCHBI B
CJIEAYIIMX JIBYX T€OpeMax.

Teopema 8. (Kpumepuit oecceneéocmu). I[lycmo G -
KOHeUHbll uHmepsan, QyHKyuu p, (x) up, (x) NPUHAONEHCAm KIACCY
Lz(G ) OJIUHBL YenoueK KOPHesblX QYHKYUl PA8HOMEPHO 02PAHUYEHDL

u cyujecmeyent KOHcmarnma CO makas, 4mo

ImA,|<C,, k=12,... (14)

0

Tocoa, oOns mozo umobvl cucmema QyHKYUull {(Dk(x)}kzl, 20e

-1
O (x)zuk(x)Huk sz’ yoosnemeopsna  Hepagencmey  beccens

Heobxooumo u docmamouno cywecmeosanue Kouwcmanmor K
maxotul, Ymo

1<K (15)

[Re 4, —v|<1
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ede V' - npousgonvroe OeticmeumenbHoe YUCIo.

O603naunm yepes D, GopManbHO CONpSHKEHHBIH OrepaTop
K omeparopy D,, T.e. D/ =—B* — +P" (x) , TIe P*(x) -CONPSDKEH-
dx
Hasl MaTPHUIIA K MATPHIIC P(x).
Teopema 9. (O oesycrosnoii 6azucnocmu). Ilycmo G -

. © 2
KOHeuHblll UHmMepeal, {uk (x)}kzl- npousseonvras noanas 6 L (G) u
MUHUMATGHAA ~ CUCMeMd, — COCMOAWAs U3 COOCMEEHHbIX U

0

npucoedunénnvix @ynxyuti onepamopa D, , cucmema {Uk(x)}k=l’

© 2
OUOPMO2OHAILHO CONPANCEHHAS K {uk (x)}kz] 6 L (G) u cocmosauwas
. « *
U3 CoOCMEECHHbIX U NPUCOCOUHEHHbIX (DyHKyul onepamopa D,

(r.e.Djv, =0, +60,,,0,,)), nomna 6 L5(G), onuna noboii yenouxu

KOPHEBLIX BEKMOPO8 PABHOMEPHO O2PAHUYEHA U GbINOJHAEMCA
yenosue (20).

Tocoa  HeoOXOOUMbIM U OOCMAMOYHBIM  YCIOBUEM
o0
besycnosnoti basuchocmu 6 L3 (G) cucmeme {uk(x)}kzl ABAEMCS

cywecmeosanue nocmosmnvix K u M, obecneuusarouux
cnpagednusocms nepasercms (15) u

et o0l , < My (16)

ona aobozo k =1,2.

OTMeTuM, 4YTO TpH YCIOBHUSX TEOPEMBl 9 BBINOIHEHUE
HepaBeHCTB (15) m (16) siBiseTcs HEOOXOAMMBIM U JOCTATOYHBIM

—] 2
ycioBueM 6azucHocTH Pucca cucremsl {uk (x)Huk H 2 2} B L (G)
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B zaxnmrodeHuu, BbIpakald IYOOKYKO — OJIaroJlapHOCTh
HaydHOMY pykoBoauTento mpodeccopy B.M.KypbGanoBy 3a
MOCTAaHOBKY 3aJ[a4M, MOCTOSIHHOE BHUMAHUE M TOJIE3HBIE COBETHI K
pabore.
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BbIBO/IbI

B guccepranuu  HMCCIEAYIOTCS  BOIPOCHL  OECCENIEBOCTH,
0e3ycioBHOH 0a3MCHOCTH CHCTEM KOPHEBBIX BEKTOP-(yHKLIMH
oneparopos THna Jlupaka 2m -ro mopsjaka B IPOCTPaHCTBE L, W
npo0jaeMy MOKOMIIOHEHTHOW PAaBHOMEPHON PpPaBHOCXOJUMOCTH Ha
KOMIIaKT€ OPTOTOHAJIBHOIO Pa3J0XKEHHUS IO COOCTBEHHBIM BEKTOP-
GyHKUMAM ~ JAaHHOTO  omeparopa €  TPUTOHOMETPHUUYECKUM
pasznoxkeHueM. B nuccepraunoHHOW pabore ObUIM  MOJY4EHBI
CJIEAYIOIIME OCHOBHBIE PE3yJIbTaThl:

° BriBeieHb OPMYIIBI CABUTA M YCTAHOBJICHBI OLIEHKHA MEXITY
Pa3INYHBIMU Li’" HOpMaMHM  KOpPHEBBIX  (COOCTBEHHBIX U

NPUCOECTMHEHHBIX) BEeKTOp-QyHKIMIA omeparopa tuna lupaka 2m -
ro HopsiIKa.

o VYcraHoBileH KpuTepuu O€CCEeIOBOCTH CUCTEM KOPHEBBIX
BeKTOp-QyHKIMH omeparopa Tuna Jlupaka 2m-ro mnopsaka B

npocrpanctse L"(0,27).

o VYcraHoBIIeH KpuTepuil 6e3yciI0BHOM Oa3UCHOCTH CUCTEM
KOpHEBBIXBEKTOp-PyHKIUI onepaTopa thna upaka 2m1 -ro
TopsiIKa B MpocTpaHcTBe L) (0, 27[)

. Jlokazana Tteopema 00 IKBHBAJICHTHOW Oa3MCHOCTH CHUCTEM

KOPHEBBIX BEKTOp-QyHKIMI oneparopa Tuna Jupaka 2m-ro

TopsiKa B MpOCTpaHcTBe L))" (0, 271)

. Jlokazana TeopeMa O IIOKOMIIOHEHTHOM pPaBHOMEpPHOU

PaBHOCXOJIMMOCTHHA KOMITAaKT€ C TPHUTOHOMETPHUYECKHM PSIOM

pa3oXKeHU BEKTOP-PYHKIUN U3 Kiacca Lim (0, 7[) B OPTOTOHAJIbHBIN

psA 10 COOCTBEHHBIM BEKTOp-(YHKIMSAM omeparopa Tuma Jlupaxa

2 -To TIopAIKA.

o JIoKka3aHbl OLIEHKH  MEXIY Ppa3IUuHBIMU Li)— HOpMaMu

KOPHEBBIXBEKTOP-(QYHKIMI oneparopa Tuma J{upaka 1 yCTaHOBIICHBI
KpuTtepuii  OecceneBocTd M 0e3ycJIOBHOM — 0a3MCHOCTH B
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Li(G), G= (a,b), mesG <00 CHCTEM KOPHEBBIX  BEKTOP-(YHKI[HIA
JAHHOTO OIleparopa.
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3anmura quccepraiuu coctoutes 16 mwonb 2023 rona B ﬂ‘laCOB Ha
3acemanuu auccepraironHoro cosera ED 1.04 neiictByroriero Ha 6ase
WNuctutyra Marematukn u Mexanukun MunucrepcrBo Hayku u
Oo6pazoBanus AzepOaiimkanckoi PecmyOmukm.

Anpec: AZ 1141, r. baky, yn. b. Baxa63aze, 9.

C nucceprauueld MOXHO O3HAKOMUThCA B Oubamoreke MHcTturyra
Matematuku u Mexanuku MunucrepctBo Hayku m OOGpazoBanus
Azepbaiimxanckoil Pecriyonuku.

DJNeKTpOHHas Bepcusl ITUCCepTalluu U aBTopedepara pa3MelieHa Ha
opunmansHom caiite HMuHctutyra Marematuku u  MeXaHUKU
MunucrepctBo Hayku u OOpazoBanust — AszepOaiikaHCKON
PecnyGmuku.

ABTOpedepaT pazociaH MO COOTBETCTBYIOIIMM ajpecam 15 maii
2023 rona.
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