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1 Bseaenue

Teopema Kanabu-fy sBiiseTcs B onpejeseHHOM CMbIC/e "OCHOBHOI Teope-
MoOi#t anrebpanaeckoit reomerpun', OO0 TPAKTUIECKH JIOOO TPY/ IO MHOTO-
obpasuam Karabu-Ay, runepkaiepoBbiv ub0 3ePKAJIHHON CHMMETPUN OCHO-
BBIBaeTCs Ha Teopeme Kamabu- 9y u ee ucnosb3yer. [latoc Kk ToMy, ecTecTBeH-
HO, BCd CTpyHHas usmka.

JlokazaTeabCTBO 3TOM TEOpEeMbl HACE/TEHUIO0 HEIOHSITHO, €€ UCIOIb3YI0T
B KadecTBe "yepHOoro suka'; jrojeil, pa3zbupaBiimx J0Ka3aTe/IbCTBO Le/IH-
KOM, O4YeHb MaJio. ¢ pacckaxky BKparTiie, KAaK OHO YyCTPOEHO, ¥ BOCIIPOU3BELY
CaMyI0 IPOCTYIO W3 HY2KHBIX OI[€HOK.

Wrak, MbI ©MeeM JIeJI0 C KOMIAKTHBIM K3JIEPOBBIM MHO0O0Opa3ueM

(M,1,g,w,p),dimc M = n.

Baech I - oneparop KoMIIEKCHO# CTPYKTYPBI, g MeTpuka, w(x,y) := g(x, [y)
spMuToBa hopMa, a p ;= O KpPUBU3HA KAHOHUIECKOTO KJIACCA, SBJIAIOIIAS-
cs (1,1)-dbopwmoit. KpuBusuoit Puaun muoroobpasust M Ha3bBaeTCst CuM-
merpudeckas bopma /—1p(x, Iy). Obbranoe onpe;ieienne KpEBA3HBI Pua+n
apyroe (u 6osiee obiiee), HO st KJIEPOBOiT reomeTpun 310 y100Hee.
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M wnazbiBaercs MHOTOoOOpaszuem Kamabu-94y, eciim ma mem 3a1aHo
HEBBIPOXKJIEHHOE CevueHme KaHOHW4IecKoro kjacca (2. B srom cmyuae, ecre-
CTBEHHO, p KoromoJiormuuo uyaio. Ecim p = 0, M nmasbiBaerca Puuun-
MJIOCKUM. PUadn-rjiockue K3/1€poBbl METPUKH HA3BIBAIOTC MeTpukamu Ka-
J1abu-y.

TEOPEMA 1 (Kanabu-dy) Ilycrs (M, 1,g,w,p, ). - mHOr00Opa3ue
Kanabu-fy. Torma B kiacce koromoJioruit [w] cyuiecTsyer u eMHCTBEHHA
merpuka Kasiabu-y.

Enuncreennocts merpuku Kanabu-fy Obiia gokazana Kanabu B nagaise
1950-x, cymecrBoBanme - mpeaaokeno Kamabu kak rumoresa, U JO0KA3AHO
Ay B 1976; 3a sToT pesyabrar Ay maau pa3audHbIE TPEMUN.

Ta wacTh m0Ka3aTe/ bCTBA, 33 KOTOPYIO oTBevuaer Kamabu, Becbma Kpa-
cuBas. CHavuayia HaJ0 TepedOpPMYJIUPOBATH CBONCTBO PUYYH-IIOCKOCTH B
TepMUHAX ypaBHeHuss Monxka- Ammepa, 970 TeaeTcs Tak.

2 KomiutekcHoe ypaBHenue MonHxka-Amnepa

2.1 Teopema Kamnabu-Ay m ypaBHenue Mouxka- AMnepa

Samerum, 9TO KaHOHWYecKuit kjaacc M tpusmasmuzoBan ¢opmoit (2. B 3Toi
TPpUBUAJIN3AINN, METPUKA Ha KaHOHNYECKOM KJIaCCe€ 3allnChIBACTCA TaK:
QNQ

QP = ——
‘ | VOIM

rie Volys - opma pumanosa obbema na M. D10 ompejieienne METPUKU Ha
KaH. Kjacce. KpuBu3Ha KaHOHUYECKOTO KJIACCA 3AMMUCHIBAETCS, TI0 U3BECTHOM
dopmye, Tak

p = dd°log |Q?

C zpyroii CTOPOHBI,
1 n
VOIM = an!w .

[TosTomy p = 0 Torma m TOIBLKO TOT/IA, KOT/IA

n

w
—— = const. (2.1)
QNAQ

O6o3naunm 3a d° "ckpydennsiii quddepentuan ge Pama" —Idl. JIse pa3ubie

K3JIepOBbI (POPMBI B OJHOM KJIACCE KOTOMOJIOrHil oTmyaiorcs na dd p, rue

© 3T0 pyHKIUA. ITO caeayer u3 uspectHon "dd°-nmemmbr".
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JIEMMA (dd°-nemwma) Ecim 1) tounas (p,q)-dbopva Ha KOMIAKTHOM K316~
poBoM MHOr00Opasuu, To n = dd°n’, nna xkakoit-to (p-1,q-1)-dbopmsr 7.

ITosToMy PUYYH-TIIIOCKYIO K3JIEPOBY METPUKY MOXKHO MCKaTh B BUJE W +
dd¢p. Ypasuenue (2.1) B Takoil cuTyanun paBHOCUIBLHO TAKOMY

(w + ddp)" _f

n e, (2.2)
e ef = chlﬁ'
D10 ypapHeHue HasbiBaercs "ypaBaenune Monxka- Amnepa'. Hanumem
(w + dd°p)"
MA(p) = PN

B cuny (2.1), merpuka w + ddp aBiserca Puadu-1miocKol TOra u TOJIBKO
Torya, xKorpa MA(p) = el.

Ormernwm, uto u3 (2.2) cpasy caemxyer, uro (1,1)-dbopma w + ddp moso-
JKUTENBHO ompejesieHa. JleficTBUTEIbHO, TeTePMUHAHT TOi (POPMBI MOJI0-
JKUTEJIeH, 3HAYUT CUTHATYpa ee nocrosiiaa. C Apyroit CTOpOHBI, B TOYKE, T
© nocruraer munumyma, (1,1)-forma dd®p momoxurenbua, 3HaUUT, W + dd @
TTOJIOKUTETBHO OTPE/IETEeHA.

[TosTomy BOT Takoe yTBep:K/ieHUE PABHOCUILHO Teopeme Kaabu- Sy

TEOPEMA 2. Ilycts (M,w) - KOMIOAKTHOE K3J1€POBO MHOT000Opa3me
(ne obszaresnsno Kanabu-9y), a f - mobas rmaakas dyuxknus na M, takast,

910
/efw":/ w". (2.3)
M M

Torna M A(p) = e/ umeer pemenne ¢, npudenm eguHCTREHHOE (C TOYHOCTHIO
710 KOHCTAHTBI).
WmenmHO ero m J0Ka3BIBAIOT.

2.2 EgmacTtBeHHOCTH pernienuii MoHxka- AMnepa

[Iycts wy, wo - K371€POBBI (DOPMBI, COOTBETCTBYIOIIUE JIBYM PA3HBIM PEITEHU-
sam ypasaenns Momxka-Amnepa, w; = w + ddp;, 1 ¢ = @1 — . [TockoabKy
Wi = wh, umeem

0=wl —wh=(w; —w) AW+ W2 Awg + W3 Awd +..))

O6o3naunm (n — 1,n — 1)-dopmy B ckobkax 3a P. D10 ypasHenue nepenu-
CBIBAETCS KAK
dd°p A P = 0.
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®opwma P nooxuTe1bHA; BOCIOIB30BABIINCH HEXUTPOi JIMHEHHO aarebpoii,
HeTpynHo ybeauThea, uto P = o' rme o ects momoxmrenpmaa (1,1)-
dbopma. Ho ypasuenne dd°p A o~ ! = 0 o3uauaer, 4T0 ¢ TapMOHHYHA OTHO-
CUTEBHO omeparopa Jlammaca, CBI3aHHOTO € (. 3HAYUT, (0 - KOHCTAHTA.

2.3 Metoa HenpepbIBHOCTH

Sy mokazaJi CBOIO TEOpEMY MOCPEJICTBOM M300pETEHHOTO UM "'MeTo/a Helpe-
peiBHOCTH". A Jle/1a€TCsT 9TO TaK.
Hanumewm ypasuenue ¢ napamerpoum t € [0, 1],

MA(p) = Aet/, (2.4)

riae A; - BellleCTBeHHasl KOHCTAHTA, BbIOMpaeMmast TakKuM 00pa3oM, 4To0bl
Jyw" = [y Aet’w. TIpu t = 0 sT0 ypabHenue mveer pemerue ¢ = 0,
a mpu t = 1 npeppamaercst B uckomoe. Q6ozHaunM 3a S MOIMHOKECTBO
[0, 1], mpu koropowm (2.4) mmeer pemenne. fy mokazas, 9To S OJHOBPEMEHHO
OTKPBIT U 3aMKHYT, TakuMm obpaszom, cosuagaer ¢ [0,1]. D1o u HasbiBaercs
"Meros HempepeiBHOCTHI .

Oueparop M A(p) sanunrudeckuii, u ero JuHeapusalus 3T0 ONEPATOP
Jlamnaca. [Tosromy Ha cooTBeTCTBYIOIIEM ODaHaxoBOM pocTpancTee M A neii-
CTByeT KaK M30MOPQU3M, B YACTHOCTH, ABIAETCS HATOKeHHeM. UTOOBI J0-
Ka3arh, uTo pemenne Momxka-Amnepa, mosydennoe takum 06pazom (0606-
IIIEHHOE, COOTBETCTBEHHO, BO3MOXKHO, 0C060€) ABJISIeTCs TIaJIKOi (byHKITHEIH,
TpebyeTrcst OIEHKA Ha, 3TO PEITEeHNe U er0 MPOu3BoIHbIE. ITOOBI JOKa3aTh, YTO
mpefes perennii Momxka- AMmepa onsaTh perenne Momxka-AMiepa, HyKHO
HEYTO BPOje Teopembl Apiena- ACKojin, TO eCTh paBHOMEDHAsl HEIPEPbIB-
HOCTH W OPPAHUIEHHOCTH perteHuii. [ 9Toro Toxe HyKHBI oreHKu. Takum
obpaszom, Teopema Kanabu-fy Beirekaer u3 "anpuopssix omeHOK'"Ha perie-
HUd U UX IPOU3BOAHBIE, B TepMuHax M, w u f.

3 AnpuopsHbie olieHKM Ha pelnenus MoH>xka-AMnepa

Hanowmmio, uro C%-mopma Ha cedenmsax paccioenus B ¢ METpUKOi Ha KOM-
MAKTHOM PUMAHOBOM MHOr000pa3wnu 3a/1aeTcd KakK

l¢|co = sup |

Ecsin xx #Ha B 3a7aHa CBI3HOCTH V, MOYKHO B34Th €€ k-10 cTenendb (IpuMeHsis
e nago cesasnocts Jlesu-Unsura), VF : B — (AN)®¥B. Torma ||k ectsb
Co-mopma VFo,

|eler = sup [VEpl,
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TEOPEMA 3. B ycioBusax Teopembr 2, mpeamoaoKumM, 9T0 ¢ - pere-
mue ypasuenus Kana6u-sly, M A(p) = ef, mpuuenm Jas ¢ Volas = 0 (mocren-
Hee yCJI0BUE HyKHO, TIOTOMY 9TO (0 OTIPEJIETEHO ¢ TOYHOCTBIO 10 KOHCTAHTHI ).
Toraa cymecTByOT KOHCTAHTH Ag, Ao, Ag, 3aBucdIme OT w U f, TaKUe, YTO
HOPMa ¢ OrpaHWYeHa CJIelyIonM 00pa3oM

lolco < Ao, |plo2 < A2, |p|es < As,

O1eHKY 9TH TOKA3BIBAIOTCS TOCIE0BATETHLHO: HYJIeBasl, 13 Hee BHIBOIUT-
cd BTOpas u Tperhs. HyseBast camas TpymHasi, HO KOHIIENTyaIbHO, HA000POT,
Hamnbosiee BHsITHas. ¢l paccKa)y TOJBKO MpO HeEe.

Cxema JI0Ka3aTe/IbCTBa, ITOW OIEHKN TaKas.

1. Ilonygaem L?-omenky ma .

2n
2n—1"
JIydaeM, ||pe IS Bcex p2 orpaHmueHa KOHCTAHTOI, BBHIPAZKAIONIIEHCS

uepes f un w.

2. N3 LP-onenku BuiBOguM LPH-orenky, roe p = Mo magykmUHU MO-

3. Dro gaer onenky Ha |p|p~. Ho L®-nopma u ects CC-nopma.

3.1 Iloaydenue anpuopHoii L-onenkn pemennii Monxka- AM-
mepa

IIycts wy; = w + dd°p - pemenne ypasuenus Monxka-Ammepa wi = efw.
Torna

(1—ef )™ = W =Wl = dd°eA (W T+ w2 Aw +w" P AW +...) = dd°p AP,
e P = a" ! - (n— 1,n — 1)-cbopma, onpesiefennas ayTh Bbime. 1o mo-

CTPOEHMIO, $ICHO, 9TO & > w (T.e. cOOCTBeHHBbIE 3HAYEHUsT (HPOPMBI @ — W
HeoTpurareabubl. [loaTomy

Vol(a, M) (dep, dp)a :/ dp Nd°p NP
M
> / dp A dp A W™t = Vol (dy, d).,
M

rie Vol(a, M) obo3nagaer puManoB o0beM M, B3ATHIl OTHOCHTETBHO SPMU-
ToBOI popmbl . JlomHOKUB HOPMY W HA KOHCTAHTY, MOYXKHO CUUTATH, UTO
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pumanoB 06bem Volys paser 1. Mer 6ymem paboTaTh B 9TOM MPEIITOI0KEHUN.
Torma w3 BHITIIETPUBEIEHHOTO HEPABEHCTBA CJIEIYET, UTO

/ dp Nd°o AP > |dp|2s (3.5)
M
BocnosipzoBasmiucs gpopmysioit Crokca, HamuIem
0:/1ﬂ@A&@AP%i/wM%Afkh/de&wAP (3.6)
M M
ockombky (1 — ef)w™ = dd®p A P, mveem
/tpddcap AP <ol C
e C = sup |1 — ef|. Tlostomy (3.6) Bieuer

Clolu > [ dondionP > el (3.7)
M

(nocsiegree HepaBeHcTBO caeayer u3 (3.5).)
Hamomuro mepasenctso [enbaepas:

JIEMMA (mepasenctso ['ebepa)
Ha xoMmakTHOM MHOTOOOpa3um, nMeeM

|| |y|e = |zy|Lr,

r— P4

ecn et

ur,p,q=0.

IlogcraBngas y = 1, momydaaem
’1"Lp (VOIM)l/p 2 ‘.’I]’Lr

[TockopKy Volys = 1, 5T0 HEPABEHCTBO 03HAYAET, UTO |Z|rr HEYOBIBAET Kak
dyukmus p. B gacraocTn,

[l < ol

Taxzxe mveem |dp| 2 < A7 Y|z2, nae A - HauMenbImee cOGCTBERHOE 3HAMEHIE
narmiacuana Ha dyukmusx. [logcrasisig 510 B (3.7), moryaaem

CA Mplr2 = |ol7s.

r.e. |p|p2 < CA7L L2-onenxa nosydena.
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3.2 BriBemenue LPF-omeHKHU m3 LP-omeHKn

Xouy ormeruth, uto dbynxmus p|p|P~! onpesenena ajis 060r0 BEMECTBEH-
HOTO p, u ee auddepeHiiuas paBeH

d(lelP™h) = (p — 1)|p|P2dyp

Nnmeem

0= [ deleP™t nde AP

M (3.8)

=/ @I@I”‘lddC@APHp—l)/ lp[P~2dp A d°p A P.
M M

Homssysice (1 — ef )w™ = dd°p A P, noiydaem, 9o HepBEIi 9IEH CIEBA OT
paBencTBa (3.8) omennBaercsa Kax

/M ololPdd?p A P < ClglPsY, (3.9)
Takzke mmeeM
D 4 .
/ o 2dp A dop AP = / d(|olP/?) A d°(|olP/?) A P.
M p°JIm

Paccyxgenne, anasornaHoe IPUBEIEHHOMY BBIIE, AT

[ el ndron P> d(oP )
M
CpasruBas 3to ¢ (3.9), mosryaaem

4(p—1)
2

Clolyt, > |d([[P/?) 2.

D10 06061IeHIe AHAJIOTHIHOIO HEPABEHCTBA, MOJIYYeHHOTO IPH BHIBOJgE L2-
ottenku. B mpejonoxkenun p > 2, KOHCTAHT CIPaBa OT HEPABEHCTBA MOXKHO
YIPOCTHTH, MO0 oHa Menbirie 1/p. Ilosromy

Cple[t, = 1d(|elP/?)[2.. (3.10)

Bocmonszyemcs siemmoit CobosieBa

JIEMMA (Coboses).
[Tycrs 9 - Tnaaxas Gynxnus Ha m-mepHoM MEOT00Opasnm, 4 = 5. Torya

’w‘%gu < const(|d¢]%2 + |1/)|%2)
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JlokazaTeJsbCTBO:
EcrectrBentoe orobpazkenne co00EBCKUX TTPOCTPAHCTB

L3(M) — L

HeNPEPLIBHO. m

Teneps, u3 (3.10) cpa3y BbITekaer

-1
Cp|90’§,p_1 2 |90‘1[7/up - ‘(10&17

Hy:xnasg nam dopma HepaBeHCTBA TaKasd

-1
ol < lelhs + Cpleln_ ;- (3.11)

Pacemorpum dynkmmo R(p) := |¢fF,. Dra dynkumns neyGhiBaet, 4T0 J1€rko
BUJIETH U3 HepaBeHCTBa [esibaepa (MBI mpemoaraem f M Voly; = 1). Torga
HepasencTso (3.11) mepenmcriBaercst B BUjIE

R(up) < (CpR(p —1) + R(p))". (3.12)
Hawm myskua onenka ma R(p)'/?. U3 (3.12) nomywaem, 4to
R(up) < (CpR(p))". (3.13)

[Iycrs z = logp, u Ryi(z) = log R(e*). Hepasencrso (3.13) nepenucsisaercs
B BUJIE
Ri(v+x) < C+ p(z+ Ri(z)),

e v = log . DTO peKypCcUBHOE HEPABEHCTBO rapaHTUpyeT, UYTo %) pacrer
He ObICTpee, YeM DKCIOHEHITNAIHHO

R1(kv) < ukC’l
rae C1 > max(Cu, 3vp). Mnave rosops,
Ry (z) < constp®,

[Tomygaem
R(p) < exp(C144°87) = exp(Cip)

rje koucranra C 3aBucur 1o1bK0 o1 reomerpun M u f. U3 sroro Hemes-
serno momyqaem omenky ua |p|rr = R(p)'/P. Bmauut, |p|rs orpammuento
YHUBEPCAJIBHON KOHCTAHTOM J71st Bcex p. Takue dyHKIMN, KaK JIEMKO BUJIETD,
OTPAHWYEHBI TOM K€ CAMOil KOHCTAHTOM, nbo

lim |p|re = sup|p|.
p— 00

Mar gokazamu CY-orenky.
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4 Teopema Obana-Kamnabu-y

4.1 Metrpuku K»ajepa-DitnmiTeiina

Paccyxaenns Kamabu n fy orvyacrm obobiatorcst Jijisi MHOroobpasuii ¢
HEHYJIEBBIM KAHOHMYECKUM KJaaccoM. LlycThb 3a1ano K3/1epoBo MHOTOOGpa3ne

(M,1I,g,w,p),dimc M = n.

p 0003HAYAET KPUBU3HY KAHOHMYECKOTO KJIACCa, TO €CTh (hOpMY, IPeICTaBIIs-
toutyio ¢1(M). TIpeamnonoxkumM, 4To KJIace KOrOMOJIOrUiil w MPONOPIUOHAIEH
c1(M): elw] = [p]. B ciyaae muroroobpasnit Karadu-£ly, sta koncranra pas-
una 0. Merpuka w naspiBaerca merpukoii Kajsepa-ditanireiina, ecii 510
PaBEHCTBO MMeET MeCTO Jjisd JaudepeHnaabHbIX (HhopM:

Ew=p

Ecnu xoncranta € meoTpuraTenbHas, Merpuka Kamepa-Ditrmrreiina cytie-
CTBYyeT U eJMHCTBEHHA B JIAHHOM KJ/acCe KOrOMOJIOIMi [w], 1npu ycjaoBun
elw] = [p]. D0 06061IeHHE TEOpeMbl Kanabu- £y nasbiBaercsa reopema O6a-
na-Kasabu-5ly, ee nokasamu fdy u O6an (Aubin) uepes HeCKOJIbKO Jjier
mocsie Toro, Kak fy mokaszas 3To xe yrBepxkaenue qjst € = 0. g orpura-
TEJILHOTO € 3aJTa¥a CTAHOBUTCS HEBEPOATHO TPYAHON - PEIIeHuil ypaBHEeHUs
Obana-Kanabu-fy moxker He OBITH, WM WX MOXKET OBITH HECKOJBKO. DTO
65110 M3BecTHO erne Kajraom.

MHuoroobpasusi, ypoesersopsifoiue (w| = [p] ¢ MOJOKNTENBHON KOH-
CTAHTO}I - MHOT00Opa3us 0OIero Tuira (KAHOHUIECKHi KIacC OOMIeH), /s
OTPULIATENHHON KOHCTAHTHI OHU HA3bIBAIOTCsi HOrooopasusmu ®axo (06u-
JIeH aHTHKaHOHUYIECKUil Kj1acc). 3aada HaxXoXK(eHns MeTpuk Kasmepa-Diin-
mTeitHa Ha MEOr00Opaznsax Pano okazaaIach IPE3BBIYANHO BaXKHA B aaredpa-
MYeCKOil reoMeTpun, 60 CBOJAUTCS K BOIIPOCAM CTAOUILHOCTH MHOT00Opa3uit
B uX npocrpancrBax momyseit. Ceiiuac 310l HayKOW 3aHUMAIOTCsI O9€Hb MHO-
ro napony (lonassacon, Tuan, Maby«uu etc).

IMycts wy = w + dd°u - Apyras MeTpuKa B TOM K€ KJIACCe KOTOMOJIOTHIA.
[TockobKY KpUBHU3HA JTUHEHHOTO PACCIOCHNUST BRIPAXKAETCS Ie€pe3 MO Ty/Ih TO-
70MOPHOTO BeKTOpa Kak p = log |v|?, kpuBusna KaHmoHWYECKOro Kjacca B
MeTpuKe wi OYyJeT 3auChIBATHCA KAK

p1 = p— dd®log M A(u),

rme MA(u) = w. Bammmem p 4+ dd°f = ew. Temeps ypaBHemue

w
K»snepa-Ditamreiina w; = £p) MEPENUCHIBACTCI KaK

dd®f + —dd®log M A(u)) = eddu.
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[Monw3ysick Tem, uto dd° na GyHKIUAX MHHEKTUBHO (10 MOY/I0 KOHCTAHT),
9TO ypaBHEHUE MOXKET OBITH MEPEIMUCAHO KaK

log MA(u)) + eu = f + const.

Dro ypasuenue (f mano, u Hem3BecTHas) Ha3biBaerTcs ypaBHenue OGawua-
Kanabu-9y; xorga € = 0, oHO npeBpaiaerca B ypasHenne Momxka- Amrmepa.
Kak u ypasuenume Monxka-Awmepa, ypasaenune Obana-Kanabu-fy nmeer
€/IMHCTBEHHOE pellleHne Ha JI000M K3/IepOBOM MHOroobpasuu, 6e3 orpaHu-
4yeHull Ha KaHOHUYECKUIl KJiacc.

4.2 VYpasHenue Obana-Kamadou-dy

Euucreennocts pemennii O6ana-Kanabu-dy u CO-onenkn s € > 0 mpo-
e, 1eM npu € = 0, a g1a € < 0 oHE TOpa3mo TpyIHEE.

TEOPEMA Ilycts (M,w) - KOMIakTHOE K3JI€POBO MHOTOOOpasme, f
rIaakas PYHKIWMS, € - MOJI0KUTeNIbHAsd KOHCTaHTa. Torma cyiecTByer enInH-
CTBEHHOE U TAKOEe, 9TO

log MA(u)) +eu = f. (4.14)

e MA(u) = (“’Jrf)#.

gl nokaxKy equHCTBeHHOCTH pemnenuii u CV-omenku.

CP-oreHKn Ha u d7MeMeHTApHBIe. PACCMOTPUM TOUKY X(, TJIe V U MAKCH-
myMm. B aroit rouke dpopma dd®u orpunaresnsha, cieposarensio, MA(u) < 1.
[Tockombky

eu(z) = log MA(u))(z) + f(x) < f(),
umeeM eu > sup f. Ananornuno, eu < sup f. To ecrb MUHUMYM ¥ U MaKCH-
MYM % OTPAHUYIEHHBI KOHCTAHTAMH, 3ABUCIIIUMA TOJBKO OT f U &.

EnuncTBEHHOCTD peIlieHuil TOXKe JIETKO BUJAETh. KCaum w1, ug peneHus
(4.14), u := u1 — ug, TO
(w2 + dd°u)™

n )

2

log M A(uy) — log M A(ug) = log

e we = w + ddug. I[losromy nmeem

wy + ddu)™
log (w2 & ddu)" +eu=0. (4.15)
wTL
2
B cuiy Toro ke camoro aprymenTa, B TOYKe MakCUMyMa u wo + ddu < wa,
nepBblii wien B (4.15) oTpunaTebHBIN, U £U HEMOJOKUTETeH. AHATOTTIHO,

B TOYKEe MUHUMYyMa U HeoTpuraresen. [lostomy u = 0.
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