Jexuusn 25

Opuentupyemete MHorooGpasus. — Hurerpuposanue (bopM —

Jlemma ITyaskape ans punautaex popm, — Cpynna HiinZ'. —
Cayvall OpHEHTHpyeMOTO MHoroo6pasus.

Urto6bl NMpUMEHHTh HHTErpasbHOE HCYMCAEHHE K BhIYHCIE-
HHMIO rpynn KoromoJoruii e Pama, Ham Hajfo HayuHTbhest
HHTErpUpOBaTH He MJOTHOCTH, a dopmbl. [as 3toro HyKHO
M3BECTHOE HAM M3 NEPBOIO CeMeCTpa NOHATHE OPHEHTALHU
JUHelHoro (MaH addUHHOrO) NPOCTPAHCTBA NeEpeHecTH Ha
NPOU3BOJIbHEE IVIAJKHe MHOI'006pasus.

Onpedeaenue 1. Kaptet (U, B)=(U, x', ..., x*) u
(U', W'y=(U’, x, ..., x¥) raagkoro n-mepHoro (n > 0)
MHOroo6pasusi 2 HasblBAIOTCS NOAOKCUMEALHO COSAACOBARKBIMUL,
ecan qubo UNU' =, au6o UNU = & u

on' ’
det—%>0 Ha UﬂU,

T. e. ecld B Ka¥jJoil Touke p € U N U’ 6asucnl

0 ) 0 0
(@)oo (o), 2 (), oo ),

KacatenbHoro npoctpaicrsa T,2 oxHoumenHsl. Amaac, co-
CTOSILHA H3 NOJOXKHTENBHO COIIACOBAHHBIX KapT, HasuBaercs
opuenmupyroujum. MuorooGpasue Z°, Ha KOTOPOM CYIeCTBYerT
X0T8 OB OINMH OpHEHTHPYlOWMH artaac, HA3LIBAETCH OpUEH-
mupyembim.

SlcHo, 4TO MAHO2006pasue mozda u tnoabko moz0a Opuen-
mupyemo, Ko20a opueHmupyemol 6ce e20 KOMNOHEHMOL.

Jlerko Buners (cp. ciaenctsue | npepioxenus | jgekuuu 6),
YTO s J1I060ro OPHEHTHPYIoILero arjaaca A OpHEHTHPYyEMOro
MHOroobpasus & MHOXKECTBO A BCeX KapT, NONOXKHTEIbHO
COT/IaCOBAaHHBIX € KaXJoi Kaptoli amlaca A, ssJjfercs
OPHEHTHDPYIOIHM aTIACOM, COJepXKaIlnuM atjac A, H NPHTOM
MaKCHMaJbHBIM -(T. €. 00MaflatoUM TeM CBOUCTBOM, 4TO €CNH
ODUEHTHPYIOIIHH atiac A* cofepXkuT atiac A, T0 A*c Al..).

Sapgaua 1. [okaxure, 410 OpHEHTHPYEMBI

a) chepul S”, n=0;

6) npoekTHBHble npocTpancrsa RP27+! HeyeTHOH pasmep-
HOCTH;

B) OBellleCTBIeHHS KOMIIJIEKCHO aHaJHTHYeCKHX MHOroo6pa-
3ui (cM. Jeknuio i),
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r) rpynnst Ju.

|Yto ke Kacaercs MNPOEKTHUBHBIX 1IPOCTPAHCTB YETHOl
pasMepHOCTH, B YAaCTHOCTH IPOEKTHUBHOH IocKoctH RPZ, TO
MOKHO MOKa3aTb (4To cOBCeM HempocTol), 4To 3TH npoct-
paHcTBa HEOpHEHTHpPYyeMHl. |

Onpedesernue 2, OpueHTupyemoe MHoroo6pasue, B Ko-
TOPOM BBIGPaH MAKCHMAJbHBIE OpHEHTHPYIOULHH atJac, Hashl-
BaeTCs OpUEHMUPOBAHHHM, A BrIGDAHHBIH aT/ac Ha3bIBaercs
ero opuenmayued. KapThl, npuHajplexaiiye OpUEHTALHH
OpHEHTH POBAHHOTO MHOrO0GPa3H s, HA3LIBAIOTCS NOAONUMEAOHO
OpueRmMupPosannbiMy (UM TPOCTO NOAONUMEALHIMU).

To onpegenenuto pist Kaxkaofi Touku p € 2 opueHTauus
KacateqbHOro Mpoctpaersa 1,2, ofpenenednas GasuHcom

9 9
OxE Jpt T A3k,

OJIHA M Ta e JJs BceX MOJOKHTEIbHO OPHEeHTHPOBAHHBIX
kapr (U, x*, ..., x*). O6 310l OpHEHTALHH TOBOPAT, YTO
OHA uNOYyuposana KAHHOH opueHTapHell MHorooGpasus 2.

Takum o6pa3oMm, opHeHTalusi MHOrooGpasusi—s3T0, Ha-
MJISgHO roBopsi, BHIGOP cOrJIACOBaHHRIX OpHeHTauull ero Ka-
caTeNbHBIX TPOCTPAHCTB.

Nyers (U, B)=(U, x*, %, ..., x") —npoH3BoJbHAS KapTa
B OpHeHTHpoBaHHOM MHoroo6pasuu 2. Touky p € U mel Ha-
SOBEM nosoxcumenrsHotl, ecau gas oxHoH (a noroMy H jpJas
Kaxofl) noJoxureqbHo opueHTHpoBaHHO# Kaptel (V, k),
obaagnaroieil TeM cBodcTBOM, u4To p €V, HUMeer MecTo Hepa-
BEHCTBO

oh

SIcHO, YTO KaK MHOMKECTBO BCEX MOJIOXKHTEIbHBIX TOYeK, Tak
u ero jononHeHue orkphito B U. Tloaromy, ecau kapra (U, h)
ceasna (1. e. cBA3HO MHOXecTBo U), To nHGO BCce TOYKH H3 U
MOJOXKUTeNbHB, ¥, 3HauuT, Kapra (U, HA) moJOXKHTENbHO
opHeHTHpoBaHa, JH60 B U BooGUle HET NOJOXHTENbHBIX
TOUEK, M TOIMA TOJOXKHTEJBHO OpHEHTHPOBaHA KapTta
U, —x, x2, ..., x*). Takum o6pasom, 041 410601 c8A3HOU
kapmor (U, X', X%, ..., X") OpueHmuposaHno2o MH02000pa-
3un X o0na (u moavko o0na) us dsyx kapm (U, x, x2, ..., x*)
u U, —xt, X% ..., X") NOAOKUMENLHO OPUEHMUPOBANA.

3anaua 2. BeiBeguTe OTCIONA, YTO HA CBASHOM OpUEH-
mupyemom MHo2oo0pasuu pasmeprocmu n >0 cywecmsyrom
dse u moavko dse opuenmayuu. [3TH OpHeHTayRHH HA3LIBAIOTCS
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npomusonoaoxcreimu. Ecau 2 —wmuoroo6pasue c 0HOH opHeH-
TalHUed, TO CHAGKEHHOE NPOTHBOIONOXKHOK OpHeHTAallHell OHO
OGEIYHO 0GO3Hauaercs yepes — 2. ]

SIcHO, 4YTO oOpuUeHTAaUWH Ha PaAIJHYHBIX KOMIOHEHTaX
OpPHEHTHPYEMOro MHoOroobpasus 2 MOXHO 3aJaBaThb He3aBH-
cumo apyr or gpyra. [losromy wHa wmuorooGpasuu 2 ¢ N
KOMIIOHEHTAMH CYLILECTBYET POBHO 2V pa3/IH4HEIX OpHeHTalHH.

3uayeHye OPHEHTHPOBAHHBIX MHOroo6pasHii B TeOpUH
HHTErPHPOBAHHA OlNpejensieTcs CJAEAYIOIHM NpeIoKeHHeM:

ITpeosodcernue 1. Ha opueHmuposaHHOM N-MepHOM
(n > 0) muocoo6pasuu X cyuwjecmsyem ecmecmsernoe Guex-
musroe coomsemcmaue Mexcdy eradKumu RAOMHOCMAMY U 21a0-
Kumu Ougpeperyuarcnoimu Gopmant cmenenu n.

Hoxkasartenbcrto. Ilycth p—npousBoabHas raagkas
niiotHocTk Ha 2. [lns Kaxnoit nonoxurenbuoi kaptel (U, h)=
=(U, x*, ..., x*) Mbl onpegenum Ha U popmy oy crenenu n
dopmynoit

oy=pYdx* A... A dxn.
Tak KRak aast JIO6GBIX ABYX NOJIOKHMTENbHBIX (W, 3HAYUT, NO-

JIOXUTeJbHO coriacoBauuelx) Kapt (U, h) u (U’, h') umeer
MECTO PaBeHCTBO

pV’ =pV det-%f;% na unuv’,

T0 Oy =0y, Ha UNU’, u, 3nauur, dopmyna
0o=0y Ha U

KOPPEKTHO Ol pesiesisier nxgxpe peHIHAMLHYIO GOPMY @ CTENeHHU 1t
Ha "% .

O6parHo, nycrb ©-—npou3BoJabHaA aH(pepeHIHanbHasA
topma crenenw n uHa 2, (U, h)y=(U, ', x%, ..., x")—
npousBOJAbLHAA Kapra B £, W nycrb

o=wYdx A...ANdx" na U.

Mul onpegenuM na U dyukuuio pY, cuutasi, 4To HA KaxoMH
komnounentre U’ mHoxectBa U

wY, ecan xapra (U', x', x?, ..., x") noao-
KUTeJbHO OPHEHTHPOBAHA,
(1) pY =14 —wY B nporHBHOM cayyae (T.e. €cld MOJOKH-

TeJIbHO OPHEHTHPOBaHa Kapra
\ (U, —xt, x2, ..., x™)).
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OueBujHast npoBepka MokasbiBaer, 4To (GyHKRuuu pY cocras-
JSIIOT NJOTHOCT K YTO MOCTPOEHHBIE COOTBETCTBHS P+ ® U
® >0 B3aHMHO ofpaTHbl. []

DopMbl cTeNeHH N HA N-MEPHOM MHOroOGpasuk Hasbl-
BAIOTCA TaKXKe opmamu MAKCUMARLHOL Cmenexu.

Has n06oft hopMbl ® cTeneHU N HA N-MEPHOM OPHEHTH-
poBaHHOM (nMapakOMNMAKTHOM H XxayciopdgoroM) MmHorooGpa-
3ud 2 M J060ro KyGupyemoro MHoxecrsa D Mbl MOJOXKHM

o=

D D

rie p—nJjorHocTh (1), oTBeuaiowast ¢opMe . AHAIOrHYHO,
ecay dopMa @ ¢urumna (T. €. paBHA HYJIO BHE HEKOTOPOro
KOMNAKTHOTO MHOMKECTBA HJIH, YTO PABHOCHJBHO, ecaH (H-
HHTHA OTBedYarollas 3ToH (opme MNJIOTHOCTH P), TO MO OHpe-

JIe/IEHHIO
szgp

Kak u s nuorHocreff, o6a BHia WHTErpaJjoB Henocpeact-
BEHHO CBOAATCS APYT Apyry: Aas Jio6ofi ¢HHHHATHOH HOPMBI ©

fo={o.

rie D-—npousBosibHOe KyGHpyeMOe MHOXKECTBO, BHe KOTO-
poro dopMa @ paBHa HyJiO, H, HA06OPOT,

[S,(o=g Yp®

st o6oH (popMbl © u J06oro Ky6upyemoro mHoxecrsa D.
Gopmyna (11) nekunu 24 115 HHTErpasoB OT (hOPM HMeeT
BHI

@) fo=2 [ (uwvohs?)(x)dx,

% he (Ug)
rae {(Uay he)}—Npou3BONbHOE HyMepHpyeMOe JIOKaJbHO
KOHeuHOe NOKPBITHE, COCTOsIee H3 TOJOKHTENbHO OPHEHTH-
DOBAHHBIX KapT, a {n,}-—nOIYHHEHHOE 3ITOMY NOKPHITHIO
pasbueHue efHHHILL

INonuepkHeM, 4TO HHTErpasbl g O H S © 3asucam OT OpHeH-
D
TallHd MHOroobpasusi 2 (4, Hanpumep, Ha CBSI3HOM MHOIO-

o6pasuu nNpH MNepexoie K [MPOTUBONONOKHON OpHEHTALHH
MEHSIIOT 3HaK).
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3anaua 3. [lyets Ha MHoroo6pasuu 2 3aljaHo cemeii-
crBo GopM {w,} creneHu n, raanko (HNH HenpepoIBHO) 3aBH-
camux oT mnapamerpa f. [Ilokaxure, 4YTO TOrAAa HHTerpan

Jor

6yzeT raaakoi (UM COOTBETCTBEHHO HenpepelBHOH) (YHK-
uueil ot f.

3ameuanue 1. Bo sceM npexslymiem Mbl npejnoJa-
raau, yto n > 0. B BbIpoxkzesHoM cayyae n =0 MHoroo6pa-
3ue 2 mnpenctasasier co6Gol MHOMKECTBO H301HPOBAHHBIX
TOYeK, H 3fech TpebyeTcsl crenHajbHOe OnpeneseHHe opHed-
tauuu. Mel OyjgeM roBOpHTL, YTO HYJibMepHOe MHoroo6Gpasue 2
OpUeHmuposano, ecau KaxkJIoH ero TOYKE p COMNOCTaBJEH
3HaK e(p)==4 1. PopMamu ® MakcHMaJbHOH CTeneHH Ha
HYJbMePHOM MHOrooGpa3uu &£ SBJASIOTCS NPOHU3BOJIbHBEIE
¢yHxuuy f Ha 2, a QUHHTHEIMH PopMamMu — QYHKUHH, OTAHY-
Hble OT HyJsl TOJLKO B KOHEYHOM yucie Touek p € 2. Unre-
rpasn oT Tako# QYHKIUHMH MO OPHEHTHPOBAHHOMY HYJbMEpHOMY
MHoroo6pasuio 2 onpeneasiercst Gopmyaoi

3) (7= Zj e(0)f (p),

HMelolLell CMBICA B CHJY NpPeAnonoxeHHst GHHHTHOCTH.

B mnepBylo ouepeib Mbl MPUMEHHM HHTerpajbl oT GopM
I BBIYHCJAEHHs rpynnsl H*4 npou3BOJBHOrO OpPHEHTHpYe-
MOIo n-MepHOro KOMMNaKTHOTIO Xayclopdosa Triafkoro
MHoroo6pasusi 2. Ilpu 3TOM (hakTHYeCKH Mbl OyJAeM BbIYH-
caATh —INpennonarass MHoroopasue 2 JHlib NApaKOMNAKT-
HeIM—He rpynny H"Z', a Hekoropylo apyryio rpynny Hf.Z,
coBrnajamwmylo ¢ rpynnoit H*Z' B cayyae, Koria MHoroo6pa-
3ue & koMmnaktHo. [lnsi 3Toro Ham HYKHO NpeABapUTENLHO
nepeHectn JgemMmy Ilyankape Ha ¢QuHHTHble GopMebl, 3ajaH-
Hele Ha R”.

Kaxnas nudpdepednnanbias fopMa © crenend m Ha R”
BRIpaxkaercs opmyJoi '

4 o= 2. w . ipdei A... A dxim,

i< <...«im<n
rae w;, ..., —rhagkue GyHkuun Ha R”. Mel Gynem paccmart-
pusBath cemetlicmea {®,} Takux (hopM, 3ABHCAIIUX OT TOUKH p
HEKOTOporo raafikoro MHoroobpasus 2'. Kaxpas ¢opma o,
Takoro ceMeficTBa seipaxkaercsa ¢opmyJoi (4) ¢ xoxpduuy-
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€HTaMH, 3aBHCALIHMH OT p, T. €. SABJAIOWHUMHC QyHKUHUSIMH
Ha npoussefeHHH R”X.Z'. Mul Bcerga GymeM npeanonararth,
yto Bce amu @ynkyuu esadxu. [Takue cemeiictBa {0}
ecTecTBeHHBIM 06pa30M OTOXAECTBAAIOTCS ¢ hopmamu Ha R" X2,
3aBHCAIIMMH TOJIBKO OT AH(pbepeHIHanoB KOOp AMHAT X!, ..., X"
(cp. nexkumio 20), HO 31echb 3TO OTOXKIECTBACHHE HaM He
noHago6ures. |

B ocHoBHOM MH O6yAeM HHTeDEeCOBATLCS CeMelCTBAMH
GUHUTHBIX $ODM MaKcHMalbHOH creneHH n. Kaxjas rtakas
¢dopMa ©, umeer BHJ

(5) W, =Wy dx* A\...A dx",

Tie W,—raankas ¢yHKUHS OT X (M p), paBHAass HYJ/IO BHe
HEKOTOporo Ky6a

i;'={x€[R"; x| <ry oo, X2 < 1}

(cropoua'2r KOTOPOro 3aBHCHT, BooGille rosopsi, or p). Ilpu
9TOM
) . +® + @
6) fo,=§ ... § w,(x)ax
RR - -

IIpedaooicernue 2. Ecau Ors unumnoit gpopmer (5) uu-
mezpaa (6) moscdecmeento (no p) pasen nyao, mo Ha R”
cyuiecmeyiom maxue unumnvie gopmot 0, cmenenu n—1,
2nadKko 3asucsuue om mouku p € ', 4mo

db, =0, 0ra mobotli mouku p€Z.

Mpu_amom moxro donosnumensro cuumams, 4mo ecau &, =~0
ene It, mo u 0,=0 ene It (6 uacmnocmu, ecau ©,=0, mo
u 8,=0).
HokasartenbcTso. [IpoBeaeM HHAYKUHMIO DO pasMmep-
nocru n. Ilpu n=1 dopma ®, BHpaxkaerca dopmy.oil
0, =W, dx,
rie Wy =W, (X)—raajikas (M rJajgKo 3aBHCAILASA OT p) PyHK-
uua or x €R, paBHas Hy/i0 BHe HEKOTOPOro HHTepBaja
(—r, r). Mycrs
X
0,(x) = Swp (x)dx.
-r

Dynkuua 0, rnagko 3aBHCHT OT p H df,=w,. Tak kax
Sm,,=ep(r), TO, COMNIacHO yciaosuio, 8,(r)=0 u, sHauwur,
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0 (x) 0 npu x=>r. TockonbKy, oueBnaHo, O,(x)=0 npH
X< —r, T0, CIEROBATEABHO, 0,(x)=0 npu |x|>r Itum
mpepyioxeHue 1 npu n=1 uoxasaﬂo

[Npeanosnosxus Teneps, 4to mpepioxeHue 1 fokasaHo A
ceMeiictB ¢opMm crenesn n—1 Ha npocrpaHcrBe R*~!, pac-
cMotpuM ceMeiicrBo dopM (5) na R”. Tlyers p € 2, u myerb
r—Takoe (3aBHcsllee OT p) wHucao, uTo 0, =0 BHe /7.

[lpencrasus npocrpanctso R” B Bnae npoH3BEAEHHS
R%~=1%XR M COOTBETCTBEHHO 3TOMY OTOXKIECTBHB €ro TOYKH
c mapamd Buga (x, !), rae x€R*"t n {€R, Mol MOXEM
Kaxayio GopMy ©, sanucaTb B BHIE

mp==un_p ﬁ\dh
rae -
o, p=Wy (%, )dx* A\...ANdx"7t, - x=(x, ..., x"71),

— dopma na R"~', ragko 3aBHCALLAA OT TOYKH (t, p) MHoO-
roobpasnsi RX.Z" v pasHas Hynio BHe Ky6a I~ M npu
[t =>7.

C nomolipio (GYHKUHH o 13 JeMMbl | neKuuu | HeMelsieHHO
CTPOMTCH TakKasl IJlajKkaf HeoTpHuatelnbHast (yHKUHMS o Ha
npocrpaHcTBe Re=1, 4uro- =0 BHe Kyba "y a(o);eo
Hnst takoit hyHKuMH MHTErpan

(7) ‘ { a(wde

Rn—1 ’
TOJIOKHTENEH M, PasfieuB (YHKuMIO o0 Ha 3TOT HHTErpan,
Mbl mOoAyuuM ¢GYHKIMIO o, Ha R*7!, mas KoTopo#t MHTerpas
(7) pasen epunnue. Ilostomy pas ¢ywkuuu g , na R"71,
onpenejeHHOH (HOpMYJIOH

gt p(X)=w, (x, t)—oco(x)RS w,(x, t)dx,
n-1
6yner MMeTb MeCTO DPaBEHCTBO

S g1, p (X)dx=0.

RA—1
®opma .
By, p=&4, pdX* N\ ... Ndxn?

na R7~! paBua nyumo BHe ot (w npwu |t] > r), rnanko sash-
cut ot (f, p) ¥ HHTErpa’s or STOH (boprI no R7~! Toxne-
cTBeHHO pasen Hyso. CnefosaTesibHO, M0 NPELNOJIOMKEHHIO
MHIyKuMH, Ha R*~! cymectsyer Takas dopma 0, ,, raazko
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saBucsinasi ot (f, p) ER> .2 u paBHasi HyJIO BHe Ky6a Ib;l"’
(u npu |t|Z=r), urO
det, =®t' pe
Dopmbt B, , U &y, » MBI MOXKEM DaccMaTpHBaTh Kak (hopMbl
Ha R", we 3aBucsimue oT df. B sroM KauectBe Mbl Gyaem

ofosHavaTb HX uepes ¥, M &, coorBerctBenHo. Popma @,
cBsisana ¢ gopmol @, paBeHCTBOM

0,=8,Adt | [,d* )\ ... Adx""'Adt,

rae [,—dynxkuus wa R?, onmpenesennas dopmynoit

Fo(x, 1) =0y (£) S o, (%, H)dx=w,(x, 1)—g;, , (%),

n-—-1

a muddepeniHan dﬂ dopMbl 8, ABIAETCA CyMMO# (poprx
@, U HEKOTOpOH (boprl BHaa BAdt. Tloaromy
dd, A dt =&, \dt
, 3HAYMT,
d(S, \dty=%, A dr.

Mut onpenenum dopmy 0, wa R” dopmyJoi
0,=8, Adt+(—=1)""F de' A. .. Adx"7,

rae F,—dynkuua na R, sanannas QopMyoi

Fox, ty= f,(x, t)dt.

Torna
d0, =, A dt 4 (=11, (6, £)dt AdEA ... A der=
=8, Ndi4f,(x, Ddd A.. A de A dE =0,

Dopma 6,,, OY€BH/IHO, paBHa HYJIO BHe Gpyca In1xR.
C npyroft cTopoHbl, TaK Kak

r

(0w, t)dxdzzgm 0,

_r Rn—1
10 F, (%, t)=0nipu { >r (u, xoneuro, npu ¢ <—r). Kpome
Toro TaK Kak ,,~0 npu |t|>=r, 100, ,=0 npu |[{| >,
T. €. 9,=0 npn|t|>r CnenoBatesnibHo, 0,,__0 npu |t >,
T.e. 0, _0 BHe Ky6a J7. )
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Caedcmeue 1. Ecau 013 unumnol gopmsr o cmenenu
n Ha npocmpancmee R"* umeem mecmo pasencmieo

©) {o=0,
Rn

mo Ha R" cywecmsyem maxas unumuas ¢opma 0 cmenenu
n—1, umo

9) o =d.

Ilpu smom, ecau ©=0 ane tcy6aulo;', Mo QONOAHUIMEAbHO
moxcno cuumame, ymo u 0=0 sune 1. []

3ameuanue 2. B caenyomefi JeKuMH Mbl [OKaXeM,
yTo ycsoBHe (8) He TOJBKO JOCTATOYHO, HO H HEOOXOLHMO
JJIs BhIMOJHEHUst paBencTBa (9).

[Tyctb Tenepb 2 —Npon3BOJIbHOE n-MepHOE MHOrooGpasue
(xaycnopdoBoe u napakomnakthoe) u (U, h)—xapra B 2.
®unutHyo GOPMY © CTeNeHH n Ha Mroroo6pasuun 2 MH
6ylleM Ha3sblBaTh cocpedomouennoll (HMeetcst B BUAy —Ha U),
ecit =0 Bue U. Jna rTakofi ¢(OpMbl ® HA OTKDPBITOM
MHoxecTBe h (U)cR” onpenenena popMa (A~!)* . Ita ¢opma
paBHa HYJI0 BHE HEKOTOPOTO KOMIAKTHOIO MHOXECTBa
Cch (U), otkyna caepyer, UTO ecjH ee NMPOXOJKHTb HYJIEM
Bue h(U), To monyuntcsi rnapxaa (M ¢uuutHasn) dopMa Ha
BceM R”. Ilponosxkennyto dopMy Mbl Takxke 6yleM o6Go3Ha-
yarb yepes (h~!)* w.

Iycts

S (h—l)au o

RrR”

lo=

Taxk kak npu apyroM Bui6ope auddeoMopduaMa h uHTErpan
MOXET JIMUIL U3MEHHTb 3HAK, TO YHC/A0 [® 3aBUCHT TOJLKO
oT (GopMbl © (ONMpeleseH0 KOPPEKTHO).

Ecau MHorooGpasue £ OpHEHTHPOBAHO, YTO Mbl IOKa
npeanoyuTaeM He Mpeinojaratb, To 4ucao [o ABAsAeTCS He

yeM HHBIM, Kak abCOJ/IIOTHOH BeJMYHHOH HHTEerpaJa Sm]
DunuTHyO cocpelloToyeHHYIO GOpPMY © MBI GyAeM Ha3hl-
BaThb cywjecmeennotl, e o =0, u Hecyujecmeennod, ecau
Io=0. CymectBennyo ¢opMy, ana xoropolt Jw=1, Mh
6yaeM Ha3blBaTb HOPMUPOCARKOL.
®DunutHyo ¢opMy ® Ha MHoroo6pasvH £ Mbl Gynem
Ha3bIBaTh (DUHUMHO KO20MOA02u4HOl HyMoO, ecau Ha 2.
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cyllecTByeT Takas ¢uHuTHAsA cdopMa 0, urto
do = .

Jdexnma 1. Kaxoas cocpedomodennas wecyujecmeennas
urnumnas popma @ GUHUMHO KO2OMOA02U4HA HYAIO.

HokasatenbctBo. flcHo, uT0 6€3 orpaHHuYeHHs
obIHOCTH MBI MOXeM CYHTaTh, YTO MHOXecTBo A(U)c R~
ABasgerca Ky6oM /" u, 3HauuT, yro dopMa (h~!)* @ (paccMa-
TpHBaeMass kaK (opMa Ha BceM npocTpaHctBe R”) paBua

Hy/io BHe Ky6a /¢, [lpu 310M mo ycnoBuio

{ (r1yre=0.
RB
CnenoBatesnibHO, cOraacHoO CJaeACTBHIO 1 MpemjoxeHus 2, Ha
R” cymectByer Takas ¢unuTHas c¢opma O, paBHas Hy.0
BHe f+, uto
(A1) @ =d8.

Paccmorpum  dopmy 4*0. dra ¢opMma ompesenena Ha U wu
yloBaeTBopsieT Ha U cooTHOILIeHUIO

d(h*0) = .

Kpome toro, dopma A*0 paBHa Hysi0 BHe HEKOTOPOrO KOM-
MAaKTHOrO IMOAMHOXECTBA KOODAHHATHOH OKpecTHocTH U
(saBasiomerocss 06pa3oM NpH A~! KOMIAKTHOrO MOJMHOXECTBA
ky6a I*=h(U), BHe XoToporo paBHa Hym0 ¢opMa 0).
[Tostomy, npogo/mkuB 31y ¢opMy BHe U HyseM, Mbl NOTYyYHM
Ha 2 raagkyio ¢uHHTHYIO aMddepenunanbryio dopmy 0,,
YIOBJIETBOPSIIOULYIO COOTHOILEHH!O

do, =aw

Kak Ha U rak u Bue U, T. e, Ha BceM 2°. [

Jexnma 2. [aa a0Joi koopdunamrol ok pecmrocmu U = &
cywecmsyem Ha L HOpMUpPOSAHHAA (urumnas ¢opma o,
cocpedomoyennas Ha U.

NoxasateanbctBo. CoriacHo NpelloXeHHIO 2 JeK-
nud 14 Ha 2 cyuwecTByer Ivajkas HeoTpHUaTeJabHasds (YyHK-
uMg @, paBHas Nymo BHe U W enuHHOE HA HEKOTOPOM
otkpbitom MHOXectBe W U ¢ KOMNAKTHRIM 3aMbIKaHHEM

W<U. Mu onperenum Ha 2 dopmy pr—>o,, nojaras
((@(p)dxy \-.. A dxy, ecan p€U,

o, =
P~")\ 0 B NMpOTHBHOM cJjyyae,
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rie x', ..., x"—oKajbHble KoopAuHathi Ha U. SlcHo, 4TtO
dopma o rnaaka, ¢uHuTHA M cocpeforoueHa Ha U. Kpome
TOTO,

(100 § (o= (poh=1)(x) dx >
wU) h(U) .
> § (goh ) (9 de= § dx>0,
W) h(W)
rae h: U — h(U)—xkoopaunatHeiit roMmeomopdusMm. Cheno-
BaTenbHO, topMa @ cyliectBenHa. PaspenuB ee Ha wHTErpan
Iw, Mbl MOJYYHM HODMHPOBAHHYIO (HOPMY, COCPENOTOUEHHYIO
na U. Ul
3ameyanue 3. Ecan MHoroo6pasue .2 opueHTHPOBAHO,

a xapra (U, ', ..., x") nNoJoXHTeNIbHA, TO MOCTPOEHHAS
dopMa ® obnanaer TeM CBOHCTBOM, UTO
S o>0.

Mul GyneM roBopuTh, YTO KOODAHHATHHE OKpecTHOCTH U
u V B MuorooGpasuu 2 cyenaenst, eciu B 2 CYyWECTBYIOT
TaKHe KOODJAHHATHbIE OKPECTHOCTH

UOv Ulv c vy Um’

gyro Uy=U, U,=V uU,_;NU,;s= & ana moboroi=1, ...
ooy, m (cp. aexummo 20). Jlerko Bulets (cM. Jemmy |
aekuuu 20), yto Ha ceaswom MHoeooGpasuu L awbbie Jee
KOOpOUHAMHblE OKPECMHOCTU CYenieHbl.

®unutHbIE GOPMBI ©, U ©; Ha MHOrooGpasuu 2 Mbl 6yaeM
HA3bIBATh (PUHUMHO KO20MOA02UYHHIMU, €CIIH  CYLIeCTBYeT
Takasi ¢unuTHas dopma 0, urto

W, — 0y == do,

T. e. ecid (opMa ©;—@, GHUHTHO KOTOMOJIOTHYHA HYJIO.

Mpedaoocenne 3. Iycme ©, u ©,—HOPMUPOBAHHbIE
cocpedomoueHnble urumHele opmsl cmeneny N Ha n-MepHOM
caaznosm muoeoobpasuu Z. Toeda dopma o, punumno xoco-
Moro2uuHa aubo opme vy, aubo Gopme — oy,

HokasarteabctBo. [Tycth dopMa o, cocpeloTOYeHA HA
KoopAHHaTHOl okpectHocTH Uy, a popMa @, —Ha KOOpAHHAT-
HOl okpectHocTH Uy, 1 myctb byt Uy —R* v hy Uy — R —
TaKkHe KOOPAMHATHBIe OTOGpaXKeHHf, YTO

(11) {ayro=1 u § iy o=1

Rn Rn
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Cayuait 1. Kaptet (U, hy) u (Uy, h,) cosnapaiwr.
Torpa ¢unutHas c¢opMa ©;—©, cocpegotoueHa Ha U,
u HecyutecTBenna. CnexosaTesbHO, CornacHo aeMMe 1, dopMa
®; —®, (PHHHTHO KOrOMOJIOTHYHA HY.JIIO.

Canyuai 2. CoBnajaior KoopiuHaThbie okpectHocTH U,
u U,. Tak kax uurerpannl (11) npy u3MeHEHHH KOOpAHHAT-
HbIX OTOOpaXKeHHH MOr'yT JIHIIb H3MEHHTb 3HAK, TO

S (hiY)* w,=¢e, rae e=+1.
Rﬂ
[Tostomy, corjacHO yxe Joka3aHHOMY, ¢opMa ®, (PHHHTHO
KoroMmovioryyna ¢opme ea,.
Cayuafi 3. Koopaunaruble okpectHocTd U, u U, nepe-
CeKarTes
UO n Ul #g .

CornacHo JsieMMe 2 cyillecTBYeT HOPMHDOBaHHAsi opMa o,
cocpefoTOueHHAS HA KoopJuMHATHON okpectHoctH UyNU,
(a sHayuT, ¥ HA KOOpAMHATHBIX OKpectHocTaXx U, u U,).
ITocko/NBKY HOpMHPOBAaHHBlE (POPMBI @y H @ COCPENOTOYEHD!
Ha U,, T0 mo poKasanHoMmy ¢opMa @, GHHHTHO KOromoJo-
ruyna Jubo dopme ®, aubo dopMe —om, a MOCKOJBKY HOD-
MHpOBaHHBIE ¢OpPMBI ® H @, cocpexoTtodyenbl Ha U,, TO
aHaJorHYHO opMa © (PUHUTHO KOroMoJioruuHa Jsubo dopme
o, Jubo dopmMe —,. CnenosarenbHo, popMa ®, ¢GUHUTHO
KoroMmoJsoruyna Jau6o dopme ©,, 11460 dopme — .

Cnyua# 4. Koopaunaruwle okpectHoctd U, u U, cuen-
JeHu. OueBHAHAS HHAYKUHUSA MO JJIMHE LEMOYKH KOOpAMHAT-
HbIX OKpeCTHocTef, coeauunswomeli okpectocty Uy, u Uy,
HeMeJJIeHHO CBOJHT 3TOT cJay4adl K yXe paccMOTPeHHOMY
cayyato 3.

[TockonbKy B CBA3HOM MHOroofpasuu JOOLIE JBE KOOP-
JAMHATHblE OKPECTHOCTH CUEINEHbl, 3TO [0KAa3blBAET Ipe0-
x)enue 2. [

Caedcmsue 1. [lycmo o,—npousgoroHas cywecmeennas
cocpedomoueHnas PopmMa CMEneHu n Ha Nn-MEPHOM CEAIHOM
nuoeoodbpazuu Z'. Toeda 0as w60l ¢unumnol gopmol o
cmenesu n Ha MHo2006pasuu X cywecmsyem maxoe wucao c,
umo opma ©® GURUMHO KO20MOA02UYHA (POPME C0y.

HokazatenbcTBO. Be3s orpannueHus OGUIHOCTH Mbl
MOXeM CYHTAaTh, 4TO (pOpMa ®, HOPMHDPOBAHA.

llockosibKy MHoOroo6pasue 2 10 yCNOBHIO XaycAODPQOBO
H [1aPaKOMIIAKTHO, HA HEM CYILECTBYET HYMepHPYyeMoe OKPhI-
tHe {U,}, cocrosiee 13 KoopaHHATHBIX OKpecTHOCTeH. [1yCcTh
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{Ne} —pasbueHue enuHHUBI, NMOAYHHEHHOEe MOKpHITHIO {U,}.
Torpa ans go6oro a QopMa m.m cocpegoroyeHa Ha U,
M TMOTOMY ONpEAe]eHO YHCJIO

Co == I (Ne®)-

Ecan ¢, =0, 10 ¢dopma c¢zM,0, nomo6Ho dopme @,,
HOpMHpoBaHa M cocpefioroueHa. [lostoMy, coriacHo mpeamo-
JoxeHuto 3, 3Ta ¢dopMa (PHHHTHO KOTOMOJOTHYHA dopMe
guWy, rne g,= 1. CienoBatejbHo, ¢opma 1,0 GUHHTHO
KOroMoJIOrH4Ha popMe CyEqy.

SIcHO, uTO 3TOT BHIBOZ COXpPAaHSIeTC U HPH Cy =0, HOTOMY
YTO B 3TOM CJiydyae cOCpe/ioToueHHasa ¢opma 1,0 Hecylle-
CTBEHHa H, 3HAYMT, COIVIACHO JeMMe 2, (HHHTHO KOTrOMOJIO-
rHYHa HYJIIO.

Takum ofpasoM, B pasjioKeHHH

(°=Eflaﬁ’
o

(conepxameM u3-3a (PUHHTHOCTH POPMBI ® JIHIIL KOHEYHOE
UHCJO OTJAMYHBIX OT HYJASl cJlaraeMbiX) Kaxjoe cJiaraemoe
Ne® (PHHHTHO KOrOMOJIOTHYHO (opMe C,E,0,. [ToaTomMy ¢opma
® (HHHTHO KOTOMOJIOTHYHA (opme cw,, TAe

c= D Coty.
o

Hns moboro m =0 Mbl MOJOXUM
H3. X =Z3,.2/Bf.2,

rae Z%, 2 —npocTpaHCTBO BCeX 3aMKHYTHIX (GMHUTHBIX (hopM
creneny m Ha ', a BY},Z —ero noanpocTpaHcTBo, COCTOS-
mee H3 audxpepeHIHanos GUHHTHBIX (OpPM cTemeHH m—1.
(3ametnM, uTtO, BOOGLIE rOBOpPSA, CYIIECTBYIOT TOYHbIE (DHHHT-
Hble ¢OpMbl, He NpuHaiIexaume Bf,2Z.)

AnemeHTH (axTopnpocTpaucTea Hfj,.Z HasbBaioTcs hu-
RUMKbIMU KaQccaMy Koeomoaoeull rnajxoro MHoroo6pasust 2.

Teopema 1. [Ian npouseoivoz0 n-mepHO20 C8A3HO2O
xayclopdhosa u napaxomnakmuozo muozoobpasus L umeem
MECmo HepaseHcmso

dim H3,.2 <1,

m. e. aubo HH{, 2 =0, rubo H},.Z =~ R.
HokasarteabctBo. CoracHo caenctBHio 1 mpeao-

keuus 3 aunean HE,Z nopoxpaercss GHMHHTHBEIM KJaccoM

KoroMmoJsioruii [w,] NMpOH3BOJILHOM COCPeOTOUEHHOH CylIecT-
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BeHHo#A (opMmbl ®,. [Tostomy, ecan [w)]=0, To H,Z =0,
a ecyu [0, 50, To H{,.Z ~R

B cayuae, xorna MHorooGpasue 27 OPHEHTHPYEMO, MOXKHO
tonyyuTh GoJiee TOYUHBIH Pe3yJIbTar.

BuiGpas Ha 2 OIHY M3 [BYX BO3MOXHBIX OpHeHTaIWi}
(HamoMHHM, YTo MHOrOOGpa3ue 2° Mbl IpefNONAaraeM CBSI3HbIM),
Mbl MOXeM 1JIS1 Kaxnoi# ¢uuHTHON dopMbl @ € Q7.2 NMOCTPOUTL
ee HHTerpaJ

(12) {o.

B nekuuu 26 Mbl mokaxeM (CM. ciencTBHe | TeopeMbl |
JeKuuH 26), urto ecau o € B2, mo unmezpaar (12) pasen
ryao. Tloaromy MHTerpan (12) 3aBUCHT TOIBKO OT (PHHHTHOTO
KJjacca KoroMosiorHii {0] € H},Z ¢opMbl @ (3aMeTHM, aBTO-
MAaTHYeCKH 3aMKHYTOH), T. €, COOTBETCTBUE '

(13) [0]—{ o

KOPPEKTHO OllpefieasieT HeKoTophl# roMoMopduam Hfn 2 — R.

Teopema 2. [Ian 06020 OpUEHMUDYEMO20 N-MEPHO20
C6513H020 xaycdopgoea u napaKomMnaKmmuozo Muo2006pasus I
epynna H%Z usomoppna R. Hzomopgusm onpedersemcs
coomsemcmasuem (13). (Own 3asucum om evi6opa opuenmayuu
mHo2006pasus Z'.)

JdoxasateabcTBo. Y3 3ameyanust 3 Mul 3HaeM, 4TO
Ha MHOTOOOPasuu 2’ CYIleCTBYIOT (PUHHTHHIE (POPMbl ® CTe-
MeHH N, LIS KOTOPHIX HHTerpa/ (2) oTyuyeH oOT HyJsl. 1O
o3HauaeT, yto romomopdusM (13) HeTpHBHAMEH.

[Mockoabky dim M2 <1, 310 BO3MOXKHO TOJLKO TpH
dim H%,2 =1 u torza romomopduaM (13) siBasieTcst H3OMOp-
dusmom. [

Taxum o6pasoM, YyTOGbl (PHHHTHBIA KJAcC KOTOMOJIOTHH
[0] dunuTHOM (He O6GsI3aTeNbHO COCPeNOTOUEHHOH) GOpMbI ©
cTeneHd n nopoxnan Jjuxean Hf,Z (cocraBasin ero 6asuc),
HEOGXOJMMO H JOCTATOYHO, YTOOBI HHTErpas oT @ mno 2 Obut
OTJIHYEH OT HYJIfA:

(14) Sm;éO.

B stoM cayuae pia jo6Goli agpyrofi GpUHHTHON (GOPMBI o,
CTefleHH /L HA MHOT000PA3HH 2 HMeeT MeCTO paBeHCTBO

(o] =c[o],
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rupe

3ameruM, yto ycaoBHe (14) 3aBenoMO BBHINOJHEHO, €C/H
(opMa @ cocpenoToueHa H CyLIeCTBEHHA.

Caedcmsue 1. Jlas 206020 opuenmupyemozo n-meprozo
853K 020 Xaycdopgphosa KoMnaKmmnoeo MHo2000pasus &' epynna
H*"Z usomopgpra R, m. e.

' =1. 1]

Sameuanue 4. 3aganue H3soMopbuama (13) pasHo-
CHJBHO 3aJaHHI0 B OfHOMepHOM JuHeanre HF 2 6asHca u,
3HAYHT, HEKOTOPOH OpHeHTAUMM 3TOoro JHHeasa, Ilpu H3Me-
HEHHH OpHeHTAaUHMH MHoroo6pasusa 2 3ra OpHeHTAnus
3aMeHsieTCl Ha MNpoTuBoMoNoXHYI0. CllefoBaTesIbHO, OpueH-
mayutt C6A3H020 MHO2000pA3UA & MONCHO OMONCOECTBAANILL
¢ opuenmayuamu auneara HY T

3aMeyaHuHe 5. MoxHO MOKasaTh— MNONLITAATECH 3TO
cnenatb!—uro paBeHctBo dim Hf,.2 =1 xapakTepusyer
OpPHEHTHpYeMble MHOroo6pasusi, T. €. C613H0e MH02000pa3ue
X moeda u moasko mozda Heopuenmupyemo, kozda Hy 2 =0,

3anava 4. Buuncaure rpynny HY0Z n19 HecBa3HOTO MHoroo6pa-
3us Z'. PesyabraT cpaBuuTe ¢ npeAnoxeHHeM 2 Jekuuu 20,



