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ABSTRACT

Paccmampusatomes npocmpancmso 2aadkuzr @ywkyuli me mope ¢ sup-
HOPMOT, NMOPOHCIEHHOE KOHEUHbIM HAOOPOM JuPPepenyuasbrbis onepamo-
PO8 € NOCMOAHHLIMYU KOIPPuyuenmamu U 00H020 NOPAOKa, HO He 0043a-
meavho 00nopodnviz. Joxasvieaemcs, umo ecau cpedu IMuL onepamo-
pos ecmov dea, cmapuwiue 00HOPOOHBIE KOMNOHEHMbL KOMOPLIL HENPONOpP-
YUOHAAbHBL, O MAKOE NPOCMPACNEo He bydem usmopPro donoAHACMOMY
nodnpocmpancmsy npocmpancmea C(K) wu das kakozo womnaxma K. B
npedvidyweti pabome asmopos anaso2uynoe ymeeprcienue Ovia0 JoKaA3aH0
8 uaACMHOM cayuae, Ko2da 6ce JuPdepenyuasbrvie ONepamopvl u3 nopo-
acdaroue2o Habopa 00HOPoIHbL.

Kmouesvle cao6a: mpocTpancTsa riagkux GyHKIUN, T30MOpQU3M, Te-
opema BIOXeHWs, Teopema I'porenauka. (Spaces of smooth functions, iso-

morphism, embedding theorem, Grothendieck theorem.)
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1. BBEIEHUE.

B sront 3amerke Oyner ycuieH DIaBHbIM pe3yabrar paboTs [1]. Bse-
JeM CHAYaIa HEOOXOAUMBIE OMpPeNeTeHUA.

Mgl 6y1eM paccMaTpUBATh TOALKO IPOCTPAHCTBA (PYHKIINH, 32 TaH-
HeIX Ha Tope T?. OcHOBHag TeopeMa >TOH 3aMeTK: (Teopema 1 ma-
parpada 4) pacupoCTPaHAETCA U HA TOPHI BBICIIMX PA3MEPHOCTEN, HO
TOKA3BIBAETCS DTO TAK XKe, KAK U aHAJIOIMYHOE yTBepXkKIeHue B (1], u
MBI HE Oyf€M Ha DTOM OCTaHaBIuBaThbCA. Ilycrs T — auddepenum-
AJTBHBIN ONEPATOP € MOCTOAHHBIMU KOD(P(PUIUEHTAMHI, TO €CTh

T:Ln+Ln_1+...+L1,

rae Bce Ly — omHOpOIHBIE Tu(depeHnnaIbHbIe OIePaTOPHL, mpuieM k
ob6o3Ha"aeT MOpPAIOK oneparopa Ly. VHBIMEU c10BaMu, B CBOIO O4YepeIb

k

1=0

IIycte A = {Tj}j\f:1 — mHabop auddepeHnraIbHbEIX ONepaTOpOB Ta-
KOro Buga. MbI OygeM IpeamoJaraTb, 9TO HAUBLICIIAN HOPALOK 7
OTHOPOAPOMHBLIX CIAraeMBIX Y HUX OAMHAKOB. [las GecKoHedHO mmg-
depernupyemoit Gyaknun f Ha Tope T? motoxum
1 fllay = lglj%v T fllcer)

u o6osHaumM, Kak u B [1], gepes C(T?) GamaxoBo MPOCTPAHCTEO,
COOTBETCTBYIOLIEE DTOM HOPME (MMEETCs B BUIY TO, ITO MOLYIATCH
nocae MONOMHeHUs u GpaxkTopusanuu mo aapy). Mbr Gygem uHTEpECO-
BATHCA YCAOBUAME, IPH KOTOPEIX TAKOE IPOCTPAHCTBO He M30MOPQpHO
npocrpauctBy C(K) mas Hekoroporo kommakTa K (6oaee obumm
06pa3OM — IOMOXHAEMOMY MOAIPOCTPAHCTBY B HEM).

MBI HECKOIBKO IIPOABUHEMCA B JOKA3ATEILCTBE CHOPMYIAPOBAHHON
B [1] rumoTeser: 9TO0BI TakOe HPOCTPAHCTBO BKIAIbBaIOCh B C'(K)
JOTIOMHAEMO, HAT0, 9TOOLI B MHOXKeCTBEe A ObLI OIepaTop, KOTOPOMY B
HEKOTOPOM CMBICIE (BEPOATHO, B CMBICAE IEAMMOCTH) IIOAIUHEHB BCE
ocranbuble. B [1] 6bL10 mokazaHo, 4TO M30MOp(QU3MA HET, €CIU BCE
onepaTopsl Habopa A OJHOPOAHBI OJHOIO MOPALKA W CPEAM HUX €CTh
IBa, HEIPOIOPHUIOHAIbHEIX.

Temepb MBI JOKAXKE€M TO K€ CaMOe B IIPEANOJOKECHUH, ITO CPEIN
[VIABHBIX YaCTeH omepaTopoB 1, TO €CTh OTHOPOJHBIX CIAraeMBbIX LY,
eCThb [Ba HENPOHOPIUOHAIBHBIX.
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[lnan paccyxenudt, Kak u B pabore [1], OygeT Takou: cuepsa Mbl
IepeHeceM Ha Hall CAydal TeopeMmy BIOKeHus (§2 ymoMsHYyTOW pa-
6OTBI) ¢ HEGOJIBUINMY U3MEHHEHUAME, & 3aTeM IPUBEIEM IIPeII0I0Ke-
Hre 06 m3oMopdu3Me K MpOTUBOpednio ¢ Teopemon I'porenauka. O -
HAKO Mpex e HaM IMOTpeOyeTcsa HeOOIbIIas TEXHUIECKasA MOAMOTOBKA.

§2. MOAUDPUKAILIMS IPOCTPAHCTBA

B srom koporkom maparpade Mbl HECKOJbKO MOAU(DUIUPYEM IIPO-
crpantceo C4(T?), He Menss ero m3oMopdHOTO THIA. DTO OyAeT Cae-
JAHO B MPEIIOJIOKEHUH, 9TO CPpeIu OMepaTopoB Habopa A ecThb aBa, y
KOTOPHIX HEMPOMOPINOHAJBHLI IVIABHBIE YacTH. byaeM cauTaTh, 9TO
»To omepaTophbl omepaTopbl 1) m 15, CHavama MBI cregaeM 3aMeHy
IEePEMEHHBIX TaK, YTOOBI HEIPOIOPIMOHAIBHOCTD CTaJa SCHO BUIH-
MOH. A MMEHHO, HOBBHIMU MEPEMEHHBIME (B [ TUTUBHOU 3AMUCH) OY-
oyt u = axr + by u v = cx + dy, vae a, b, c u d — ueable 4ucia,
npuveM MaTPUIla, COCTABICHHAS U3 HUX — Heocobas. ITobv mOHATS,
YTO CYMIECTBEHO MPU DTOM HUYErO HE MEHAETCS, MOCMOTPUM Ha (DYHK-
muu Ha Tope T? Kak Ha 27-IepHOJMIeCKHe MO OOCHM IIepeMEHHBIM
¢ysxmun #Ha R2. Hama 3aveHa IepeBOINT CTAaHAAPTHYIO AATCHKY,
r.e. kBajgpar [0,27] x [0,27], B mapamiesorpaMM ¢ BepIIMHAME HA
pemerke 277 X 27wZ. Ob6benuHeHHE HECKOIbBKAX HEIepeCEeKalonnxCsa
KOIIIU 3TOr0 Mapa/LieJorpaMMa, MOMYIeHHBIX 3 Hero CIBUTCAMM, Ha-
KPBIBAET CTAHAAPTHYIO AYEUKY; B TOXKE BPEMs, U CaM HapaLIePOrpam
HAKPBIBAETCS OOBEIUHEHUEM HECKOJIbKUAX SYeeK. ITO O3HAYAET, 9TO
OPOCTPAHCTBO, MOIYIEHHOE TOCIe CIeJAHHON 3aMEHBI, H30MOP(HO HC-
xogaoMmy. (Ha camom mese mapasuieorpaMm ¢ BepIIMHAME Ha DeIIeTKe
PABHOCOCTABICH ¢ OOBEIMHEHNEM HECKOJIbKAX COCETHUX AIEEK. IJTO
— XOpOIIO M3BECTHBIA (PAKT M3 KOMOMHATOPHOU MeOMETPHUM, HO HaM
OH He MOHATOBUTCA. )

Ha «wucna a, b, ¢ u d MBI HAJIOXUM TOMOJTHUTEAbHBIE OT'DAHUICHUA.
[Iycte T7 = Lg) +L£Llll+. . .+L§1) — pasJaoxeHue oneparopa 1) Ha oJ-
HOPDOJHBIE CTaraeMble, TAK ITO LY = Yors agi) o1 ~'0h — ero raaBHas
gacTb. Hac unrepecyer xoadduinuent nepes 07, BOZHUKAIOIIUE IIOCIe
3aMEHBI MEPEMEHHBIX. OJTOT KO3(DPUIUEHT 3AMUCHIBACTCI KaK HEKUU
(menyaesou!) moaMHOM OT @, b, ¢ U d, TIOITOMY MBI MOXKEM BBIODATH
DTHU YUCIA TaK, ITOOBI KOX(DPUIUEHT CTaJ HEHYJIEBBIM. 10rma MBI MO-
XKeM cjJelaTh ero paBHBIM €IUHUIE, He MEHAd IMPOCTpaHCTBa. lemepb
BBEIYTEM M3 OmepaTopa 15 TOMHOXKEHHBIN Ha HY2KHO THCJIO omepaTop 17
TaK, 9TO0Bl B IVIABHOU 4YacTu omeparopa 1, xodddunuent nepen OF
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crast paBHbM Hya0. [[pome roBopsi, MbI neraeM HepBbHIN AL B IPUBE-
neHnu MaTPUIbl KoddduinerToB omepearopos 1) u T, Kk nuaroHajb-
HoMy BEIy. [las ompegerernma mpocrpancTBa C(T?) Baxken He cam
Habop A, a ero JumHenmHas 0060/I09Ka, TAK YTO U 3TO BLIYUTAHTHE HE
MEHAEeT paccMaTpUBAEMOT0 MPOCTpaHcTBa. [lomyvueHHBIE OmepaTOpHI
MBI CHOBa 0o6o3HauuM 4epe3 17 u Th. [lycTh B ruaBHOM YacTu omepa-
Topa Ty mepBoe HEHyJIeBOE CIaraeMoe — DTO agk) o' k0% Bes morepm
OOIITHOCTU MOYXKHO CUYMTATh, YTO TAKXKE U Gpp = 1.

Besge maabime Mbl npegmajgaraeM OIMUCAHHYIO MOAA(DUKAIUIO YKe
BBITIOJTHEHHOU, XOTS HOHAIOOUTCA HAM DTO TOJILKO B maparpde 4.

§3. TEOPEMA BJIOXKEHUA

B sToM maparpade Mbl IPUCIOCOOMM TeopeMy BIoKeHusa u3 [1] k
CIy9ar HEOAHOPOTHBIX AU(QepeHIuaIbHEIX OMepaTOPOB C MOCTOAH-
HbIME KOddduumentamu. [ >Toro, Kak u B [1], paccMoTpuM BIoKe-
mue npocrpancrsa C4(T?) B npamyio cymmy N Kommil IPOCTPaHCTBA
C(T?), koTopyio MbI 0603Ha4UM depe3 X . A uMeHHO, 1060 QyHKIUI
f € C4(T?) mocraBuM B COOTBETCTBUE DJIEMEHT MPOCTPAHCTBA X IO
CJAEMYIONIEMY MPABULLY:

f=(If, Taf, ..., IN]).

IIycts Y — 270 06pas mpocTparcTsa C4(T?) mpu TakoM BIOKCHHT.
Mgsr paccmoTpuM aHHYJAATOP HTPOCTpPAHCTBA Y B mpocTpancTBe X ™.
On cocront w3 HaGopos {7}/, GOPEIECKIX Mep TAKHX, 9TO

N
Z/ﬂ?fﬂjzﬂ
j=1 7T

IIA TI000r0 TpUroHOMeTpudIecKoro moimaoma f Ha T2. Iocaegmee
YCIOBHE PABHOCHIBHO TOMY, ITO MePHI Y, (Kak 0600meHHbIe (QyHKINN )
VAOBJIETBOPAIOT YCIOBUIO

N
S 10, — 0 )
7j=1

HOJIyLIeHHOG BBIDaKEHUE HaM IIpeaCcTOUT HEMHOI'O M3MEHUTHL Tak,
9TOOBI CTAJ0 BO3BMOXKHBIM MPUMEHUTH Teopemy 2 u3 §2 paborsl [1].
[Ipexx e Bcero, MBI 3aMEHUM BCe MEPHL 7Y; NPasusbHbiMu. Mepy u
Ha TOpPE HA30BeM IIPABUIBLHOHU, e€CIu ee KOod(ppuiueHTsl Pypbe yao-
BreTBopsor coorHomenuo fi(k,l) = 0 opu k = 0 wau [ = 0. Ka-
WKJIOU Mepe (I MOXKHO COIOCTABUTH €€ NPGBUALHYI) UAGCMb: [i] =
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p—vy X A—vy X A+ 12(0,0)\ X \; 31ech vy U vy — MapruHaJIbHbIE
mepst 1 p (vi(e) = p(ex T), va(e) = p(T xe), e C T), a A — HOpMHE-
poBanHasa Mepa Jlebera Ha okpyx)HOCcTH T. Jlerko moHATH, 9TO Mepa
w1 npasuabHa, [ (k,l) = f(k,l) mpu k # 0wm | # 0 u ||| < 4]|p]l.
Magee, ecau BBHIIOJIHEHO cOOTHOUeHUE (1), TO eMy yAOBIETBODAIOT U
IPABUIBHBIE 9aCTH Mep 7; (3TO Jerko MpoBepseTcs Ha Ko UITEHTAX
Dypre). Takum 06pazom, B ganbHenneM Oy1eM CYATATh BCE MEPBL
IPABUJIbHBIMU.

CeopauuBas Mepy 7; ¢ aapom PDenepa MO KaxKIOU MEPEMEHHOW, MBI
npugeM K Habopy abCOJMIOTHO HENPEPBIBHLIX MPABUJIbHBIX MEp, YI0-
BreTBOpsomux ypasaeruio (1). B koneunom mrore Hac OygeT mHTe-
pecoBaTh HeKasd OIeHKa B TEPMHUHAX Mep 7Y;, KOTOpas BBIIEPXKUBAET
IpeIeJbHBIN Iepexon OT cBepTok ¢ aapavu Penepa. [losTomy BCroxy

HUXKE Mbl MOXKEM CUUTATh, YTO 7Y; — (IPABUIbHBIE) TPUTOHOMETDHIe-
cKue MoJMWHOMBI. MBI 6yaeM, OTHAKO, TOBOPUTH MPO HUX TO “Mepbl’,
TO “yHKIUN’ — B 3aBUCUMOCTHU OT y106CTBa.

Paccmorpum teneps oraenbuo Beipaxkenue 1%y, roe T — Takon xe
nuddepeHnnaIbHbIN OmepaTop, Kak obuto B §1. Mmeewm:

n

Ty=> Liy=)Y (-1 "Ly (2)

k=1

IIpeoGpasyem “momomer” & 05 ‘y. Ecau k = n, TO €CTh DTO CIaraeMoe
CTapIIero MOPAAKA, TO Mbl HE OyjJeM ero MEHATb, B IPOTUBHOM CJIy-
4aeM Mbl (POPMAIBHO HPOMHTErPUPYEM Mepy (Ha caMoM jele — Tpu-
POHOMETPUYECKUH [OJIUHOM) Y [0 OJHOW M3 IEPEMEHHBIX. A UMEHHO,
B pasaokeHnn Pypbe MEPBI Y MBI CIAraeMoe ¢y, (y)e™?e™?2 romnoxnm
Ha % nin i B 3aBHCUMOCTH OT TOI'O, II0 KAKOU IMEePEMEHHOU MBI XO-
tuM “uaTerpuposathd’. Ilpu p = 0 uwau ¢ = 0 mpobaem He BO3HUKHET,
MOCKOIBKY TOTAA Cpe(7y) = 0 m3-3a mpasmiabHocTH. [loxydennyio mepy
MBI Oygem o6o3HadaTh depes [1(7y) mwiu Ir(y) coorsercTBenHo. B [1]
(remma 3) mpuBegeHa npocras GOpPMyJIa, MTOKA3BIBAIOLIASL, YTO HOPMA
0607 13 3Tux Mep He npessoiger Beauwdusbl 100|||| s (r2) (mOCTOAH-
Hasl, Pa3yMeeTCs, 3aBblIeHa). DTO OyAeT MOJE3HO B TaJbHEHIIEM.
Taxum o6pasom, Beimoassercs coorromenue 0,1 (y) = v upu | =
1, 2. Ilpumensas Hy:KHOE KOJUIECTBO pa3 K Mepe 7y oneparop [, uin [y,
MBI IPEBPATHUM JIO60H ud(depeHInaTbHBIE MOHOM B MOHOM MOPS KA
n 0T HeKOTOpOou Mepsl 7y'. [IpuaTu K TaKOMy pe3yabTaTy, pa3yMeeTcs,
MOYXKHO HECKOIBKUMHE CIOCO0aMU (a MMEHHO, UX IHUCJIO PaBHO n—k+1).
[Toka MBI cuuTaeM, 9TO BeIOpaau (U 3apUKCUpPOBAIM) JIOOOU U3 HUX,

OMHAKO B §4 HaM MOTPEOYyEeTCsAs HAJIOKUTH JOMOJTHUTEIbHBIE YCJIOBUS.
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Nrak, mogHsB MOPSAIOK BCEX MOHOMOB 1O 7, MbI mpusegeM (2) K
CIeayomeMy BAIY:

n
Ty =00y,
=1

rue 7(1) eCTh CyMMa MEPBHI (,;y U JUHEUHOU KOMOUHAIINY KPATHBIX M€~
BOOOPA3HBIX OT 7.
Teneps BepHemces K paBercTy (1). B Hem Mbl npogeraem onucanHyo
*
Oonepanuio C KaxKIAbIM CJal'a€MbIM T'] ’YJ 1 IMOJYy1IMM BbIDA2KCHUNE BU A

> 0105 =0, (3)
=0

B KOTOPOM /I; — 9TO JIMHEHHble KOMOUHAINE Mep Y; I UX IepBOOOpa3-
HBIX ¢ KOD(PUIMEHTAMHI, 3aBUCAIIIMEI TOALKO 0T Habopa A. Temepsb k
paBeHCTBY (3) MBI mpEMeHHM TeopeMmy 2 u3 §2 crarTbu [1] u moxy<um
nabop ynknmin {h;}7";, rexammx B L?(T?) u y10BIeTBOPAIOMAX ypaB-
HeHuAM Ohhy = plg, —01hi—1 + Ophy = 11, (1 <1< n), —O1hy = pin,
npu 5ToM L2-HOpMEL GYHKIME h; OIEHUBAIOTCA Gepe3 HOPMBI Mep [i;.
[Tocaennue, B CBOI OYepeIb OLECHUBAIOTCA Yepe3 HOPMBI Mep ;. La-
KuM 00pa3oM, Kak 4 B [l], MBI moiydaeMm OLepaTop U3 AHHYJIATOPA
mpocTapHCTBa Y, ompeeleHHOro Beire, B L% oT HaGopa mep {v;} us
AHHYJIATOPA MBI IIEPEXOAUM K HAGOPY UX MPABUILHBIX YaCTEH, OT HUX
— K MepaM [i;, a 3aTeM — K QyHKIueam h;.

§4. HEM3OMOP®HOCTH

OCHOBHBIM PE3y.IbTATOM DTOU 3AMETKH SABJIAETCS CJICTYIOMAS TeO-
peMa.

Teopema 1. IIycmp A = {T]}j\f:1 — nabop duddepenyuasbrbis onepa-
mMop € NMOCMOAHHBIMU KOIPPuyuenmamy 00unako6020 nopadka, npu-
wem cpedu IMUL ONEPAMOPOB eCMb 084, UMEIULUT HENPONOPUUOHAAD-
nvie cmapwue wacmu. Tozda npocmpancmeo CA(T?) ne uzomopgpno
nukarxomy donoansemomy nodnpocmpancmey npocmpancmea C(K).

Kax MBI y2Ke 0TMedaIn, 5T0 TeopeMa YTOYHAET OCHOBHYIO TEOPeMy
u3 (1], HO U B TAKOM BHJE OHA HE OKOHYATE/JIbHA.

doxkazaTeabcTBo. HamomMuuM, 9T0 B maparpade 2 Mbl MO Iu(pu-
[IIOPOBAJIK HAllle MPOCTPAHCTBO, U Telephb ABa OlepaTopa, UMEOIIne
HEIPOMOPIUOHAIBHBIE CTAPIINE YACTH (HUXKE, KAK U paHee, MBI 000-
3HavaeM ux depe3 1) u Tp) BRINIAIAT CHEMUAIBHBIM 0OPA30M: MOHOM
Jf mpuCyTCTBYeT POBHO B OJHOM W3 HUX.
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Mg roToBel npuctynarbh cOOCTBEHHO K JOKa3aTeabCTBY. Kak u B
83, MBI BJIOXKWM HAIIE MPOCTPAHCTBO B IPAMYIO cymMMy N DK3eMILTAPOB
npocrpancTsa C(T?) (MbI 0603HAMUIN BTY OPAMYIO CYMMY CHEMBOJIOM
X) ¥ paccMOTPUM AHHYJIATOP BTOrO MPOCTPAHCTBA B X * (AHHYJIATOD
MBI 06O3HAMMIA cuMBoioM Y). Ecmu 6wr mpocrpanctso C4(T?) mo-
NOJHAEMO BKJIaAbBaI0Ch B C'(K), To Torga Y ObLIO OB JOMOIHAEMO B
X* (370 — 06umi paxT Teopun GaHAXOBLIX IPOCTPAHCTB), & TOIAA 110
teopeme ['porenauka 10601 onepatop u3 Y B ruab6epTOBO IPOCTPAH-
cTBa ObLI OBI A0COMIOTHO CYyMMUDPYIOMAM, U, TeM Oogaee, 2-abCOTIOTHO
cymvupyomuM. Mbr mokaxeMm, 9T0 MOCTPOEHHBIN B naparpade 3 orme-
pPaTOpP BJOXKEHUSA HE TaKOB, 1 OTUM 3aBEPIIUM JOKA3dTEJIbCTBO.

OTmeTuM, BO-IEPBBIX, ITO B §3 MBI MOCTPOUIN MHOT'O OIEPATOPOB
BJIOXKeHUA u3 Y B rmib6epTOBO IPOCTPAHCTBO — BCE 3ABUCUT OT BBI-
6opa cmocoba “mHTerpupoOBaHHUsA’ Mep U IpeBpallleHusd, TaKuM obpa-
30M, BcexX MuddepeHnnaIbHEIX MOHOMOB B MOHOMBI mopsaaka n. Te-
Iepb MbL 6y;{eM CIUTAaTh, IPU TaKOM IHNOBBIIICHUN IMOPAIKA KaxXKIO0OT'O
KOHKPETHOI'0O MOHOMA& MBI XOTH pa3 OpaJau nepBooOpPa3HYIO OT COOTBET-
CTBYIOIIEN MEPHI [0 BTOPOU MEPEMEeHHOU. BaxHOo, 9TO TOrga Hosbie
nuddepeHraIbHble MOHOMBL, KPaTHbIE 0], BOBHUKHYTb He MOLYT.

BcenomeuM, 9TO BK/IIOUeHHE {vj}é-vzl € Y osmagaer, 4UTO
ijl T7v; = 0. Hamra meab — mOCTPOUTH HEKOTOPBIE CIENUANBHBLE
DIEMEHTHI IpocTpancTBa Y. Mbl HaugeM WX yxkKe CpeIu TaKuX Habo-
pOB Mep, Y KOTOPBIX 73 = ¥4 = ... = 7y = 0. Torga mamucannoe
Bbile ypaBHeHue npuaumMaer sug 17y, + T3y, = 0. D710 ycaosue, B
CBOIO OYepelb, MePENuChIBACTCA CAeAyIOMmuM 00pa3om:

> oy =0, (4)
1=0

1 2
rue [; = aii)% + aii)w + ;. B caaraemoe «; BKIIOUEHO BCe KPATHBIC

IepBOOOPA3HbBIE OT 7y, U 7Yy, BO3HUKIINE IIPYA OIMKMCAHHOW BBIIIE IIPOIe-
aype. flcHo, 9TO pU dTOM OyIET f19 = V1.

Tenepb MBI TOTOBBI BEIOPATH MEPHL 7Y U V9. OHu OyIyT 3aBCETH emre
0T ABYX mapamMeTrpoB p,q € N, HO moka MbI He OyjgeM OTpaXaTb 3TO
B 0003HAYCHUAX. A MMEHHO, HOJOKUM 7y, = 2 29d\ u Yo = Cpe2) 29d .
3recb A — HOpMupoBaHHasA Mepa Jlebera Ha Tope. Torza Mer moxydum:

1 1

1 2
w=ﬁ£m3+ww+o§»%+o§». (4)
Yuaensl mopagka O(%) OIIATH BO3HUKAIOT MOTOMY, 9YTO IIPDU MOBHIIICHAN
nopagka nud@epeHnnaTbHBIX MOMHOMOB BCEraa OBLIO XOTA OBI OIHO
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(3

! Temepb MBI BCIOMHHUM, KaK MMEHHO B TeOpeMe BIOKCHHA IIOIy9a-
torca pynakmun {h; ", aexamme B L?(T?). TomkeH OBITH BLIMOJHEH
Clefyomuy Habop paBeHCTB: Oxhy = pg, —O1h; + O2hji = py, (1 <
j <n)u—01h, = py. Tak kax pg = 71 = 2022, MBI MOMOKKUM 1O OIpe-
JTeneHuo hy = %z’fzg, 1 TOrAa MepBOe M3 TAHHOIO HAGOpa PABEHCTB

Oyaer BeinoaHeHO. Temepb BeIpasuMm hjyq depes hj. Bygem mmers:

1 p
hjt1 = —p; + =h;. (5)
j+L =l j
tq q
[ToHATHO, 9TO BCE /1; U BCE MOC/IELOBATEIBLHO MOLY YAFOUMecs (PyHKIUI
h; okaxyTcs KpaTHbIME (DYHKIUA 2} 25 (B Culy BEIGODA (DYHKIME Y I
v2). Torma hji, Oyzer mmers BuA:

1 D D 1
hivi = —(Aj1 (=) + Bji(— O(=))24 =1 6
j+1 iq( J+1(q)+ J+1(q)cpq+ (q))le2 (6)
3xece Ajy1 m Bji; — 2T0 HOIMHOMSBI, OompefelseMble CIeLyOnuMu

PEKYPPEHTHBIMUA COOTHOUIEHUAMU:

A(t) =15 Ajq(t) = tA;(1) + b,

nj

1, aHAJOT'UIHO,
2

Bi(t) = 0; By (t) = tB;(t) +al’) + dy,
rae dp; = O(%). Bce »T0 1erko nmpoBepseTcs M0 UHAYKIWE. 3aMETHM,
4TO cTapue Ko3(P@UINEHTH y BCeX MHOT'OYICHOB A; (t) paBueL 1, a
y MHOrouIeHoB B;(t) oun pasuer 1 + O(1/q), Haunnas HOMepa j = k.
B xonne koHNOB, MBI HaWgAEeM h,, 1 TOCJIETHEE YPABHEHUE IIPUMET BU
(mocsie cokpamenus Ha 27 29):

p p p 1 1
—=(An(>) + Cqun(_) +0(-) = agﬁ + (afrz + dnn)cpq +O(-).
q q q q q
BosHuk/10 ypaBHeHHE, 13 KOTOPOrO0 HAXOJUTCA Cpg!

—tA, () — alil + O(})

Cpg — ) (7)
- tB, (t) + agn), + dpn

_p é
raet=¢. [Iycrs Temeps ¢ > C'u § <t < d, rge C'u § — A0CTATOYHO
6oJplIue YnucIa. JTH IBa UUCIAa MOXKHO BHIOpPATH TaK, ITOOLI 3HaMe-
HaTelb Ipo6u (7) GBI OTHENEH OT HyaId, a TOrIa KOI(PQUIUEHTH Cpq
Oy IyT OrpaHMYeHbl CBEPXY paBHOMepHO 1o p u ¢. [Ipu aTom, oxnako,



hy = %zf z3. OkoHUaHME PACCYXKAEHUA COBEPUICHHO AHAIOTMYIHO CTa-
Toe [1]. JencTBureasno, nocaeosareasaocts {v7,759,0,...0} (npu-
IO BPEMs OTPA3UTh 3aBUCAMOCTD BHIODAHHBLIX (DYHKIUN OT WHAEKCOB
p u q) crabo 2-cymmupyema B Y B CHIYy OPTONOHAIBHOCTH CHCTEMBI
2023 ¥ paBHOMEDHOU OI'DAHMYICHHOCTU KOD(DMUIUEHTOB Cp,. Ilo Teo-
peme I'poTeH IuKa, HOCTPOEHHBIN ONEPATOD BJIOKEHUS JOIKEH ObITh 2-
CYMMUDYIOIIUM U, 3HAYUT, [OLYIeHHAsA OCIeJ0BATEILHOCTD HAGOPOB
dymxuma {57}, romxma GbL1a GBI OBITH 2-CyMMEpYeMa (IO HOpMe).
OpmHaxo pamg KBaapaToB L2-HOPM MOXyYeHHBIX (DYHKIUH PACXOJUTCH,
TaK KaK OH GOJbIIE UIM DABEH CyMMe

>0
p.q

no ¢ > C' u p TakuMm, 4to 0/2 < p/q < 0, a BTOT PAJ PACXOJIUTCA.
[Toy4eHHOE IPOTUBOPEYNe U JOKA3LIBACT TEOPEMY.
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