Jexyus 26

¢ Crenenb raagkoro co6erseHHoro oto6paxenus.— Anare6pan-
yecKoe UHCJO Mpoo6pa3oB peryJispHoro 3Hadedust.— MHsa-
PHaHTHOCTbL CTeMeHH NPW IVagKUX roMotonHax.— [lokasa-
TeJbCTBO TeopeMbl 0 6apabane.— HlupapHantHocTh creneHu
npu NO6EIX FOMOTOMHAX.

Onped:-aer:ue 1. Orobpaxenue [: 2 — Y HasbBaercs
cofcmeenHoim, eciit mpoo6pas f~!C KaXAOro KOMIAKTHOro
MHOxecTBa CcC% KoMNakTeH. $IcHO, YTO eCaM TIJaajKoe
orobpaxenne f: & — & coberseHoe, T0 WA JA0Gol duHUT-
Hol cdopMbl @ HAa % dopMma f*o Ha £ Takxe (UHHUTHA.
Tlostomy ana aioGoro m >0 Kaxkioe raajkoe coGCTBeHHOE
orobpaxenue f: 2 -— & HHAyUHpYeT romomopduam

f*: Hﬂnfy‘*H'f?ltnz‘-

Msl paccMoTpUM 3TOT romMoMopdH3M B YacTHOM cJyuae,
Korna o6a mHoroo6pasusi 2 u &Y OPHEHTHPOBAHBI H HMEKOT
OfHY M Ty XKe pasMepHoctb n=m. Kpome Ttoro, Mbl Gynem
npejgnosaaratb, 4to mnoz2oo0pasue ¥ CeA3HO.

[Tycts duudTHan dopma @ crefleHu 7 Ha MHOroobpasuu
%Y (OUHUTHO He KOroMoJiorHyHa HyJ w0 (ee QUHHTHBIE KJaacc
Koromonoruit {@)] cocrasnser Gasuc auneana Hf,.%). Toraa,

Kax Mbl 3HaeM, S o = 0u g moboft Apyrol duHuTHON GopMbt
g
o, CTeneHu n Ha & uMeer Mecto paseHcrso (@] =c{w], rae

(o,

c=2

®

R

Tak xax dopmbl ®, U c® GUHHTHO KOrOMOJIOTHYHEI, TO (POPMBL
f*fo, u f*(co)=cf*® Takxe PUHHTHO KOrOMONIOrHYHBI, H, 3HA-

yuT,— B ciydae, Korga [f*o] %0 B Hfjn 2 —umeer MecTo
pPaBeHcTBO
fron

:
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=
e



CTENEHBb TMTAAKOIO COBECTBEHHOTO OTOBPAXEHUSI 409

[Tpu c¢=£0, 1. e. npu S o, 5= 0, orciofa caexgyer, yTO

g
{ro (o
r _ _Z
fo  {a
y y
T. €. YHCJO
{ fro
(1) degf=%—
(o
L]

He 3aBHCHT OT Bolfopa opMel ®.

SlcHo, uYTO 3TOT BHIBOA cOXpaHsercs W npH f*[w]=0.

Sameuanue 1. Ajre6panyecKHM OCHOBAHHEM IpOBe-
IeHHOTO PpacCyXX/eHHSl SABJAETCA TOT OYEBHAHBIA (aKT, 4YTO
Kaxnoe JuHefiHoe orofpaxenHe R-— R sBasercd yMHOXe-
HHEM Ha HeKOTopoe YHCJIO.

Onpedeaenne 2. Uucno (1) naspiBaercs cmenensio cob-
CTBEHHOro IJ1aJKoro oro6paxenus f: 4 — .

PasenctBo (1) MOXeT ObiThb mepenucano B BHAE

by { ro=degf (o,
@ ]

W B 3TOM BHJEe OHO HMeeT MecTo Jiad JN0060#H (UHHUTHOM
(bopMBl @ MaKCHMaJNLHOH CTEleHH Ha ¢Y.

[Topuepkuem, uyto s Toro, yTtoOwl cTelleHb degf Oblna
onpeenieHa, Heo6xoauMmo, 4ToGHl orobpakeHue f Oblio OG-
CTBEHHBIM. DTO YCJOBHE BCErJa BLUIOJNHEHO, KOTJa MHOIO-
o6pasue 2 xoMnaktHo. TakuM o6pasoM, ecau Mroeoobpasue &
komnaxmuo, mo cmenero degf onpedesena 0aa a06020 2aad-
K020 omobpascenus f: & —» %Y (KOHEUHO, [IPH MPEKHEM YCJIO-
BHH, YTO MHoroobpasue % cBf3HO).

3anaua l. Tlokaxkure, YTO €cIM MHorooGpaszhne 2’ KOMIAKTHO,

a MHorooGpasue &% Het, To cTeneHb JioGoro orobpaxenus 2’ — & pasha
HYJTIO.

3amMeuanue 2. Urobu crenenb Guia onpejesena,
HYXHO Takxe, 4ToGbl MHOroobpasusi & u & OLUIM He TOJbKO
OpDHEHTHPYEMbI, HO H OpHeHTHpoBaHbl. [IpH 3TOM NpH cMeHe
OpHEHTAUHH OJHOTO M3 HHX CTelleHb MeHseT 3HaK. Onmaxo
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npu ¥ =2 cMeHa opHeHTauuu MHoroobpasus 2 ocraBJser
cTelnelb HeusMeHHOH (oHa JABaxAel Mensier 3Hak). [lostomy
o creneHd cobcTBeHNbix oToOpaxenuit 2 -2 (rae 2 —-
cBfI3Hoe, xayclopdoBo M napakoMnaktHoe MuorooGpasue)
MOXKHO TOBOPHTbL, H He INpejuoharad MHoroobpasue 2 o6s-
3aTesIbHO OPHEHTHPOBAHHBIM (HYXKHO JiHlUIb, YTOOHI OHO GbLIO
OpHEHTHPYEMBIM).

CornacHo Teopeme Cappa (cM. Jsexumio 15) raaikoe
oroGpaxenne f: & — Y obnagaer peryssipHbIMH 3HaYE€HHSIMU
gE€Y, a, cornacHo npeanoxennio 1 sexuun 13, Aas snoGoro
peryasipHoro 3HaveHuss g€ % MHoxectBo [~1(g) sBasercs
BJIOXKEHHBIM HYJbMEPHBIM NOJAMHOroo6pa3nem Muoroobpasusa 2
(namomHuM, uTo no ychoHio dim%¥ =dim.2Z"), T. e. cocrour
M3 H30JHPOBAHHLIX ToueK (cM. nekuuio 7). [lpu 3rtom, no-
CKOJIBKY oTOGpakeHHe [ COOCTBEHHOE, 3TO MHOMECTBO KOM-
NaKTHO H, 3HAYHT, KOHEYHO.

[TycTsb p—npoussonohas Touka MHoXecTBa [ ~1(q), (U, h) =

= (U, ¥, ..., x")—nonoxuTenbuas Kapta MHoroo6pasus 2,
uenrpupoBannas B Touke p, (V, k)= (V, 4%, ..., y*) — nonoxKu-
TeJIbHAS KapTa MHOroo6pasusi %, ueHTPHPOBAHHASN B TOUKE g, U

@) f=F o x), j=1, .. 0

— (yHKIMH, BbIpaxalollie B 3THX Kaprax otobpakeHHe [.
ITo ycaoBHiO sikoGuau

Dy (p) = det "-9[/— /

(w", i, j=1, ..., n,

dyukuud (3) B TOuke p orsinueH or Hysd. Ilosromy onpe-
Jenen ero 3Hak sign D, (p)= 1. OueBnnHoO, 4YTO ITOT 3HAK
He 3aBHCHT OT BbIGopa (nosoxurensunlx!) kapr (U, h) u (V, k).
Mbl Gyzem Ha3plBaTb €rO 3HAKOM 0mMOTpaxcexus [ B TOYKE p
H GyzeM o6o3HauaTh ero CHMBOJIOM sign, f.

[Tyctb
0 X sign, f

fin)y=q

— CyMMa 3HaKoB oTobpaxeHHsi [ no BceM ToukaM p € f~1(q)
(«anrebpanueckoe 4Hc/io Npoo6pPa3oB TOYKH ¢ MPH OTOGpaKe-
HuH f»). 21a cymMMa onpefesieHa, Tak Kak MHOXeCTBO [ ™' (¢)
KOHEeUHo.

Ipedaoocenne 1. Hucro (4) He 3saeucum om epthiopa
mouku qE€Y u pasno cmenenu deg | omoGpascenus |.
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Hokasareabcrso. [lycrb W —npousso/ibias okpect-
HOCTb TOYKH ¢ B MHoroo6pasun %, 3aMmelkaHue W Koropoi
KOMITaKTHO.

Tak kak oroGpaxenne [ HempepblBHO, a MHOXECTBO BCEX
ero KPHTHUECKHX TOWUeK 3aMKHYTO, TO KaxJas Touka p €
€ ™' (y) o6nanaer oxpectHoctbio U, < f~'W, 1e conepxaumeit
HH OJHOM KPHTHYECKOH TOYKH ortoGpamenus [. Ilpu stom
okpectHoeTH U, MOXHO, KOHCUHO, BHIOPATb TaK, YTOOH AJIs
pasHuHbiX TOYeK pE€f7'(g) OHH He nepeceKanuchb, UTOOBI
Bce MHoxectBa [(U,) GulIM OTKpLITBL B & K 4TOGHI BCce
oro6pakenusa f |U;,: b;,—-»f(U;,) Obl1H  siddeoMophuaMamy.

[lycts

U= u Up
ftp)=q

— ofbefliHeHHe BceX okpectHocted Uy, u mnycte C =
= W\ U’. Muoxectso C KOMNakTHO u obsajaer TeM
CBOMCTBOM, YTO q¢f(C). Ero ofpa3s f(C) takxe KoMmakTeH
H noroMy 3aMkHYT. CjeloBaTenbHO, HA MHorooGpasun &
cylllecTByeT TaKasi KoopjiHHAaTHas oKpectHocTh V' Touku ¢,
yro V' W\ (C) u, 3uauur, rtakas, uro f~'V'cU’.
[Tyerh
’ 4
V= n fWynV"
i(p)=q
IMockonbky MHOXECTBO f~!(g) KOHeuHO, MHOMecTBo V (co-
Jepialliee TOYKY ) OTKPHITO H, 3HAYHMT, SBJIAETCSH OKpECT-
HoCcTbIO TOUKH ¢. [asa moGofi Touku p € f~1(g) Mbl NONOKHM

U,=U,n V.

Ouesupno, yto Muoxectsa U, obnajaior ciefyomumu caoli-
CTBaMH: ‘ ,

a) Kaxoe Muoxkectso U , ABJISETCSA OK PECTHOCTDIO TOYKH .

6) Oxpecrnoctu U,, oTBevaiomue pa3nHYHBIM TOUKaM p,
He MepeceKaloTcs.

B) OGvenuuenne U Bcex okpecrHocredr U,, p€f~'(q),
Asjsercs mpooGpasom [~V okpecrnoctn V

r) Ha xaxpofi okpecruocru U, orobpaxenve [ asasgercs
ee nuddeomopduaMoM Ha okpectHoctb V.

[Tockonbky oxpectHocTh V' copepXHTCH B KOOpAHHATHOH
okpectHoctH V', oHa cama sBasiercsl KOOpAWHATHOH OKpect-
HOCTBIO, T. €. ABJSETCS HOCHTEseM HeKoTopoit KapTht (V, k) =
=(V, y', ..., y") MHOroo6pasusa %, Koropyio Mbl 6e3 orpa-
HUYeHHS OOCLHOCTH MOXEM CUHTATh NOJOXKHTeNbHOI. B cuay
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CBOMCTBA T OTCIONA caejyeT, uTo Jjdis sawboii Touku p € f~1(q)
napa (U, h,), rue h,=*ko(f|u,), Takxe asnserca xap-
toit. [lockoneky B waprax (U,, h,) u (V, k) otoGpaxende f
sanHcelBaeTcs QopMmyhamu Bupa yi=x', i=1, ..., n, Kapra
(Up» hp) Torma u TonbKo Torja MoJOXHTeNAbHa, KoI'Ja
sign, [f[=1.

Kak Mbl 3HaeM, Ji BHuHCJAEHHA cTeneHH deg [ Mbl MOXKeM
HCIO/IB30BaTh N[POH3BOJIbHYI0 (DHHHTHO He KOIOMOJIOTHYHYIO
HyJao GUHHTHYIO (OpMYy @ cTelleHH A HA MHoroo6pasu %.
[Tonbayschk 370l cE0600#, MBI TIPHMEM 33 © COCPEROTOUEHHYIO
ua V cywecrsennylo opmy. Takas popma cylectByer cornac-
HO JsieMMe 2 sexumu 25.

Ho ecau ¢opma o cocpegorouena Ha V, 1o dopma [*o
paBHa HyJl0 BHe okpectHocTed U,, U moToMy

{ro= 3 {1,
z

ftp)=q Up

rae cnpasa U, paccMaTphBaeTcs KaK OTKPBITOE NMOAMHOTO-
o6pa3ue, cHabkeHHOe OpHeHTauHel, HHJAYLHPOBAHHON OpHeH-
taudeit muoroo6paszusi Z'. [lostomy, eciu

o=wdy' \...ANdy* uaV

U, 3HAYHT,
fro=(o fyds \...Ndx* wna U,
rie x'=y'of, ..., x"=y"of, TO
{ ro=e, | @ofonsY(x)ax,
Up hp(Up)
roe e,=1, ecnu xapra (U,, h,) nosoxurenbHa, u e, = —1

B MpPOTHBHOM cayyae. C Jpyroii CTOpOHBI, TaK Kak h, =
= ko (f|u,) n, sHauur, h,(U,)=k(V) uwofoh,'=wok™,
TO

{ @ofohs)(x)dr)=§ (wor ) (x)de= 5 o

hp(Up) k(V)

KpOMe TOro, corjiacHo cjleJlaHHOMYy Bbllll€ 3aMmedyaHHulo, pa-

BeHCTBO £, = -1 HMeeT MecTO TOrHa H TOABKO TOrja, Korjia
sign, f=1. Ilockonbky €, =1 u sign,f=+1, 310 o3Ha-
uaet, 4ToO

e, =sign,[ Ana moboit ToukH p€ [~ (q).
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ComnoctaBups Bce 3TH (l)aKTbI, Mbl HEMCIUVICHHO [TOJIYUHM,

‘;f*(o=< Z signpf> gm.

ftp)=q a

[To onpexenenuio (cM. dopmyny (1)) sto u o3Hauaer, uTO
yucso (4) pasHo crenedd deg otobpaxenus f. [

Caeocmsue 1. Cmenenv deg[ npoussosvrozo cobemeer-
HO020 2aa0K020 omobpascenus [: X — Y seasemes yevim
qucaom. [

Y auBHTeALHBIA pedyJbTat!

Caeocmaue 2. Ecau omoGpaxcenue [: X — Y He HaOveK-
musero, mo degf=0.

HokasarenbcTBo. [loctaToyHo 3aMeTHTh, UTO Miobas
TOYKa q$ [{Z) #BAAETCA PETyAsAPHBIM 3HAYEHHEM OoTOOGpaxKe-
Husa f. U

Onpedeserue 3. HenpepuBuble (coberBeHible) oto6pa-
KeHud f, g1 X — ¥ HasuBaIOTCA (COGCMBEHHO) 20MOMONHBIMUL,
ecJIM CyLIeCTBYeT TaKoe HenpepelBHOe (COGCTBEHHOe) oTo6pa-
Kenne F: %[0, 1]— ¢, uro

F(p, 0)=f(p), F(p, =g (p)

1A o6oi Touku pE€ 2.

Oro6paxenue F HasmBaercss (coGecmsernoil) eomomonued,
cBsi3biBaloledl, oto6paxenus [ u g. Ero ynobHo oroxiects-
JSITh ¢ ceMeACTBOM {f;} HenpepblBHbIX (COGCTBEHHBIX) OTOGpA-
x)enull i1 ' — %Y, 0<t < |, onpenenenHslx dopmy.of

ft(p)=F(p, 1), peL.

TFomoronuss F HaswiBaetcsi e4adkoil, eciiM OHA SIBJSAETCA
orpaHuueHneM Ha 2 X [0, 1] Hekoroporo raaakoro oro6pa-
wenua 2 X(a, b)— ¥, rue (a, b)—uurepsana ocu R, conep-
xamuii orpesok [0, 1]. Tnaakue (m cobersenHble) oToGpa-
xeuusa f, g1 L' —+-%, cpasaHHble rMaiKod (M coBCTBEHHOI)
romoronued F: Z'x|0, 11—, nasmBaworca eaadko (u co6-
CMBERKO) 20MOMONHbLIMU.

Tak kak nas raajakofl u co6erBeHHOH romoronuu F:
I %[0, 11—¢% Bce orobpawenus [, 2 —%, 0TI,
rMafki M CcOOCTBEHHBI, TO [ KaXIOro M3 HHUX omnpelesieHa



414 JAOKA3ATEJHBCTBO TEOPEMB! O BAPABAHE

cTeneHb
S fio
detft=-£'———.
(o
¥
YuactBylomwasa B 3toit dopmyse QopMma [;®, oOueBHIHO,
HelpepblBHO (Jaxke [J1afiko) 3aBUCUT OT ¢, T. €. B KamJoi
KapTe ee efMHCTBEHHbI KOPDULHEHT ABJIAETCS HEMpPepbIBHOI!
dyHxkuHeft or ! (M, KOHEYHO, OT JOKa/ibHBIX KOODJAHHAT).
[Tostomy (cm. 3amauy 3 nekuuu 25) uncno degf, Taxke
HenpepbIBHO 3aBHCHT oT ¢. CuiefloBaTesibHO, SBJSSACH LEJbIM
YHCJIOM, OHO nocTosiHHO. B wyactHoctd, degf=deg/, =
= deg f,=degg.
Takum obpasoM, ecau esadkue cobcmeerHble 0mobpaxce-

Hus f, g &' — Y eradko u CoO6CMBEHHO 2OMOMONHB, MO UX
CMenexl pagHoL:

() degf=degg.

3710 yTBepXKJAEHHE W3BECTHO KaK T€OpPEeMa 0 TOMOTOMU-
YeCKOHl HHBAPDHAHTHOCTH CTeNeHH.

Teneps Mbl MOKEM JerKO J[0Ka3aTb aHOHCHPOBAHHYIO
B Jekuuu 9 teopemy o GapabaHe.
HokasatenbctrBo TeopeMmnl 1 NEKILHH 9. Ilyern
CYUleCTBYeT perparupyioliee otobpaxeHye
r. Br—S#"1, n>29,
u nyerb 7(0)=s,. Torua dopmyaa
(6) F(x, t)y=r(lx), x€S*!, 0<<r<],

onpeAeJme'r TOMOTOIMHKIO R
F: S*~tx[0, 1]—S""1,
OBA3bIBAIOLLYIO NIOCTOS HHO® orobparxeHue
const: §*7 1 — Sl x>,

C TOXJecTBeHHBIM OT06pa)KeHHEM id: 877187l x> X
[Tostomy B CHIY rOMOTONMHUYECKO!l HHBApHAHTUOCTH CTeneiyl
oro6paxkennss coist u id (oueBuuHO, ri1anKue) JHOJKHBL UMETD
ORHY H TY Xe cTefeHb (0 COOGCTBEHHOCTH 3THX OTOOpace i
Ham OGecHOKOHMTbCH He HYXKHO, TaK Kak cbepa S"7! KoM-
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nakrtia). Ho sicno, yro degid=1, a degconst=0. Ilony-
YeHloe IIPOTHBOPCYHE JIOKA3bIBAET, YTO PETPAKUHH 7 CYLLeCT-
BOBaTb He MoxeT. [

3ameuaHie 3. D10 JOKA34TENLCTBO HE 1IPOXOJNT TNPH
n=1 (xord Oul noromy, uro cdepa S’ COCTOMT H3 NBYX
TOueK H He SIBNSETCH CBA3HBIM MHorooGpa3uem). Ho HeBos-
MOXKHOCTb CYilecTBOBaHHsi perpakuuu B'—S° B 3tom cay-
yae oueBHAHA (cBs3HbII oTpe3ok B! Helb3sd HenpepbiBHO
oto0pa3uTb Ha HecBs3Hylo cdepy S°).

BHumaTe bHBIA YHTATE/Ib JO/IKEH 3aMETHTb, YTO H3JO0-
KeHHOe JI0KAa3aTesNbCcTBO TeopeMbl o0 6apafane cOnepXKHT nia-
KYHY M NOTOMY, COGCTBEHHO ToBOpS, JIOKa3aTelbCTBOM CYH-
TaThc He moxer. [efictBuresnbHo, roMoronusi (6), BooGie
rosops, /Kb HeNnpepbiBHA, TOrja Kak B paseHcTse (5) mpex-
nosiaraercsl, YTo CBsi3bIBaoas oTo6pakeHus f H & roMoOTONHSA
rnajka. [lostomy, 4To6el nojBecTH noji Teopemy o GapaGaue
npouHbli (QyHpaMeHT, Ham HaZo JoKasaTh (xorsi Obl A4
orobpaxkennit S”~! — §"71), uro pagencmso (5) ocmaemcs
cnpasedausoim u moezda, Kozda cesasuisaiouas omosSpaxcerus f
u g eomomonus Auwe Henpepoisna. Insi 3TOro JI0CTaTOYHO,
KOHEYHO, J0Ka3aThb cJejyiollee ofiee NpeiloxeHHe:

IIpeonosxcerue 2. [Iaa aoboix Komnaxmuelx - (4 xayc-
Oopghoseix) mrozoobpasuii X u ¥ eaadxue omobpascerus f, g
I — %Y moeda u moavbKo moeda 20MomonHel, K020a oKu 2AadKo
20MOMONHLL,

[3a cyer ycJIOKHEHHsS TeXHHYECKHX JeTaJjiell aHaJorHYHoe
yTBEpKJIEHHE MOXKHO JI0KAa3aTh M JVisi COGCTBEHHBIX oTOOpa-
JKeHHl HEeKOMNAaKTHBIX MHOrooOpasuil, HO INOCKOJbKY /s
llokasaTe/bCTBa TeopeMbl 0 GapaGaHe HaM HYXeH JIHUWIb CIYy-
yait, korjga Z =% =S""1, Mbl 3THM 3aHHUMATbCA He OYJEM.
Kpome TOro, ¢Tporo roBopsi, Mbl JOKa)eM MpeuioxeHue 2
JHWb [pPH HEKOTOPHIX JOMOJHHTEIbHBIX [PEeNNOJIOXKEHHSX,
i1aJIOXEHHbIX Ha MHoroo6pasuss 2 W %, KOTOpble 3aBelOMO
poinoditedl 1pH =% =5""', (Ha camom Zlene oHH Bbl-
nosHeHs s MoOblx 2 # %, HO 3TOT (PaKT MBI CMOMKEM
YCTaHOBHTh JIHIWIL B cjelyloiemM ceMectpe.)]

TTojuepkHeM, 4TO B IpeJIONEHHH 2 pa3mMepHOCTH MHOIO-
obpasuit 2 M & 0/ MHAKOBBIMH He npejnosaraiorca (a camu
MHoroo6pasua 2 u & moryt OblTb W HeCBA3HBIMH).

MHoroo6pasust 2 u &Y mbl OylleM CYMTaThb BJIOKEHHBLIMH
B npoctpaHctso R”, rie n—HeKkoTopoe jocTatodHo GoJblioe
yucso. (Takum o6pasom, Mbl 3JeCb OTXOJHM OT OGLIKHOBEHHsi
ynorpe6aatTs 6ykBy n jisg 0003HAYeHHs pa3MePHOCTH MHOIO-
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o6pasua Z'). CorsnacHo TeopeMe BioMeHHs (npenmnoxeHue |
Jexuun 14) sto npeanosioxenue OOMHOCTH He OrPAHHYUBALT.

Onpedenerue 4. llopmuoxecrso 2 mnpocrpaHcrsa R*
HA3BIBACTCSH OKPECMHOCHIHBM PEMpPaKmom, ecjld CymecTsyer
OTKpbITOe MHOXecTBo O0D.%, perparupyiomeeca na 2. [pu
9TOM B CJayyae, korpa % mpeictasser coboi M0JMHOrO-
ofpasue, JONONHUTE]BbHO TpeGyercsl, 4TOObI CYIIECTBOBAJAA
perpakuust r: O — 2, ABJIAOIWANACS [VIAJKUM OTOOpaXKeHHEM.

Hanpumep, oxpecmuocmusin pempaxmon aeasemcs cgepa
§#~1 npocmpancmea R". (3a oxpectHocth O MOXKHO B 3TOM
cay4yae MpHHATH NpokoJotoe npoctpanctso R*N\ {0}, a pe-
tpakuuio r: O — S§"71 onpeneanrts bopmy.oit r(.x')=l—i—l ,
x € R"™\{0}.)

Mpl nokaxkem npejjioenue 2 JIHUIb B MPEANOJIOKEHHH,
uT0 nodmxoeoobpasus X u Y npocmpancmea R” sasagromes
okpecmuocmubimu  pempakmamu. [Kak Mbl nmokaxeM B cJe-
JyloilleM ceMecTpe, 3TO MpeANoJoXeHHe OOGIHOCTH HE orpa-
nuyuaer. Kpome TOro, OHO BO BCAKOM cJyyae BbIOJIHEHO
npy Z'=%=S§""1]

HokasarteabcTBo mpejpnoxenus 2. Koueuno,
ecaH raagkue orobpaxenns f, g: & — ¥ rJajKko roMoTollHbl,
TO OHM H roMoronHbl. [losromy Ham Hauo JOKa3ath JHUIb
o6paTHoe yTBep/JeHHe. EcrecTBeHHbI MyTh COCTOMT B TOM,
4yToOKl NpeoOpa3oBaTh MPOH3BOJbHYIO HEIpepLIBHYI0 [OMO-
tromwio F: Z'X([0, 1] — ¢, ceasbBalomylo otobpaxeHus f
H g, B IVIaJKYylO.

[lycrs r: O g — & —perpakius Ha 2’ HEKOTOPOil OKpecT-
HoctH Og D 2. Onpenennm otobpaxenne

F': 0_2'><[R—-—>2y

tbopMyJoit
f(r(x)), ecan << 3/7,
F'(x, )= F(r(x), 71—3), ecan 3/7<t <47,
g(r(x)), ecan 4/7<1.

flcio, uro orobpaxkenne F' wuenmpepmsHo (npu ! << 3/7 u
t > 4/7 nake riajgko) u ero orpaHmyenve Ha 2 Xx[0, 1]
ABJsETCs roMmoTtonuel, cBsA3biBalolWlell otoGpaxeHus [ U g.

M3 ananusa ussectua caenyomas teopema:

Teopema Beliepwmpacca (0 nonnHOMHAAbHOM
annpoKcuManuu). Iycmv O—omkpoimoe mHOMECMBO
npocmpancmea R*, K —komnakmuoe nodmroxecmso MHO-
aecmea O u F: O — R™— nenpepuoigroe omob paxcerue. Tozda
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Ors aoGoeo &>0 cywecmsyem makoe NOAUHOMUAAbHOE
omodpaxcenue P: R* — R™ (3a0asaemoe NoiuUROMUALLKOIMU
Pynkyuamu Koopdunam), 4mo

|P(x)—F (x)| < e dra awSol mowku x€K.

[BameTuM, 4YTO 3TY TeopeMy JNOCTAaTOYHO, OYeBHANO, JO-
Kasath Jullb npy m=1, T. e. Korja F sABnsgercsa 4ucioBof
dyukuneii. Tonpko aTOT coyyalt OGBHIYHO M paccMaTpHBaercs
B Kypce aHajHu3a.]

Mpbl  nmpumenuM TeopeMy Beliepwitpacca K OTKpBITOMY
mHoXecTBy Og X R (paccMarpHBaeMOMy KaK MOAMHOMECTBO

npocrpanctBa RP*'=R”XR), K KOMIAKTHOMY MHOMXECTBY
Zx[0, 1] u k oroSpaxenuio F' (paccmMarpuBaeMoMy Kak
oto6paxenne B R?)., O6o3HaunuB orpanuueHue NOAHHOMHAIL-
Horo orofpaxenus P na Zx[0, 1] cHoBa uepes P, Ml
B CHNy 3TOR TeopeMbl NONyYuM™, uto dad 403020 € >0 cy-
wecmayem makoe 21a0Koe 0moS5pascerue

P: %0, 1]—R",
4mo
[P (x, t)y—F' (x, t)] <e daa w050l mouxu (x, t) € Z x[0, 1].
[lycte Temeph A—Ttakas raagxkas oyukuus R— R, yro
0, ecan << 1/7 nan 6/7< ¢,
W)={ 1, ecan YT <1<5/T

H 0<<A(f)<<1 mna moGoro t&R. [Takyio dpyukunio MoxHoO,
nanpuMmep, 3anarb GopMysiofi

5 !
*(1i-|z+))

5 l ' 1 3
«( -z a ] -n
rie o—@ynkuus u3 deMMmel 1 siekuun 1; cp. 3ameuanue 3
aekunk 1.] Mbr nonoxum

G(x, t)=F’(x’ t)])\,(t)(P(x, t)“"‘p‘(xv t»
1 mobo# Touku (x, {)€.2 %[0, 1].
Tak kak A(f)=0 mpu f=04u ft=1, 10
G(x, 0)=F'(x, 0)=f(x) u G(x, H)=F'(x, )=g(x)

g JoBolt ToukH X €2, T.e. G ABidercd roMmoTomuei,
cBA3bIBalomlell otobpaxkenus f u g. Ilpu 3TOM, Tak Kax nmpH
t < 3/7 u 4/7 <t orob6paxenne F’' (a 3HauuT, H oToGpaxe-

M(t)=

y —o0 <t L+ oo,
)

14 M. M. Moctuuxos, cem. 111
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uue G) ryagko, a npu 2/7 < t < 5/7 oro6paxenne G cosna-
Haet ¢ oto6paxcenueM P (a MotoMy Takxke raanko), To G
AIBJISIeTCH IV1aAKOH TOMOTONHeH.

Mbl NOCTpOHJIH IVIAfKYIO FOMOTONHIO, HO OHA [pHHHMAET
3HayeHuss He B MHorooOpasun %, a B mnpoctpaHcTBe R”.
Uro6el monpaButh JAes0, MBI BCTOMHHM, YTO ITOCTPOEHHE I'OMO-

tonuu G 3asuceno or mapamerpa e > 0 u 4ro
|G(x, H—F' (x, ) AE)|P(x, H)—F'(x, ) <e

1151 moGoit ToukH (x, £) € Z X [0, 1]. [Nockoasky F' (x, ) €Y,
3TO 110 OnpefeJeH 0 03HayaeT, 4To paccmoarnue mouxu G (x, 1)
om MHo2000pasus Y menouie e, T.e. Touka G (x, t) comep-
KHTCHl B €-OKPECTHOCTH MHoroo6pasus ¥.

Ipyroii CTOpOHBI, MO YCJOBHIO CYIIECTBYeT OKpecT-
HocTh MHOroo6pasusa Og, perparupylowascs ya &Y. Ilpu stom,
TaK Kak MHorooGpasue % KOMNAKTHO, TO CylLIeCTBYeT TaKoe
e > 0, uto BCA €-OKPeCTHOCTH MHOrooGpasua % comepKHTCA
B Og (nokaxurel). CrenosarenbHo, romoronusi G, noctpoeH-
Hasg p#Js 3TOrOo e, Oyner o61anath TeM CBOHCTBOM, YTO
G (x, t)€O0g pna mobot touxkn (x, ¥)€.Z %[0, 1]. [Tostomy
thopmy.1a

H(x, ty=rg(G(x, t)), (%, )EZ IO, 1],

rae ry: Oy — Y —raagkan perpakuusl, onpegeasieT rJag-
Kyto romoronuio H: Z'x[0, 11— ¢, ceasuisaloimyo otobpa-
KeHHe ry o f=f c oToGpaxkeHHeM ry o g =g.

Tem cambim npepsiokenne 2 (B 1peanoIoNKeHHH, YTO MHOIO-
obpaszusn & H @Y ABJAAIOTCA OKPECTHOCTHLIMH DPETPAKTaMH)
MOJIHOCTBIO JOKasauo. [

OnHoBpeMeHHO MOJIHOCTHIO JOKa3aHa U TeopeMa o 6apa-
6aue.

3ameuanue 4. [logo6Ho ToMy Kak Mbl NpHOIH3HIH
npoussBoabHylo romoronuio Z'x[0, 11—¢% raagkoit romo-
TonueH, MOXHO Jio6oe HellpephiBHOE otobpakeuue [: 2 — &
annpoKCHMHPOBATh FJIaIKHM OTOGpaKeHHEM.

3ajxaua 2. B cienyiomem cemecTpe Mbl joKakeM, 4TO LiA Jio-
60ro KOMIAKTHOTO MHOTOOGpasHst Y, BJIOXKEHHOrO B NpOCTpaHcTBO R7,
cyltecTByer Takas KoHcTauta¥d > 0, uto JobSHe fABe TOuRd p, EY,
paccTomHHe MeXAYy KOTODHIMH (M3MepenHOoe NOo %) MeHblie d, MOXHO
coefHHHTh B &Y epuncTBeHHON Kparuafimelt (ana cobepnr KoHcraHTa d
paBia m, a kparuafiwelt spnserca Apyra Gosslmoro Kpyra). Tloawsysace
STHM, NOKaXXHTe, 4T0 M6me Osa Oocmamouno Gauskye omobpasenus
I —+v Y zomomonnsi,
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B uactHocTH, oTclofia cnenyer, uto JloGhle ABa riaAKHX
otobpaxeHust 2 — &, JoctatodHo OJH3KO annpoKCHMHPYIO-
He JaHHOe HernpepelBHoe orobpaxenne f[: 2 — Y, HMeOT
(ecnu mHOroOGpasHs 2 H % opHeHTHPOBAHBEI, KOMMAKTHH H
MX Pa3MepHOCTH OJMHAKOBH) OAHY H Ty Xe CTeleHb. 3Ta
CTeNeHb Ha3bIBAETCS CMENEHbIO HenpepblBro2o omobpaxcerus |.

3anaua 3. JloxakuTe, UTO cmenenu 20MOMONKLIX Henpepbisrbix
omobpascenuti pasHs.

14*



