Jdexyusn 20

Komnaexc ne Pama u ;})ynnu KOTOMOJIOTHI IVIaJIKOTO MHO-
roo6pasusa. —'pynna H°%'. —Jlemma Ilyankape. —'pynna

H1S®, _T'pynna H1S'. —Briuncrenne rpynnw H1S!c no-
Mowhio HHTerpaos. — 'pynna H2S® —I'pynnwm H!S™ npu
n=2 —Tpynnst H28" m < n.—TCpynne H7S™.

PasencTBO
(1 do =90

npu 3ananxoit dopme O u HensBecTHOH ¢opMe ® 3anuCHI-
B2eTCA B KaxkJ0d KapTe B BHJIe HEKOTOpON cuCTeMbl Audie-
peHIHaNbHBIX YpaBHeHHH Ha KoabbuuuenTs thopMbl . MMes
B BHALY, YTO Takoro poja jauddepenudanbyeie ypaBHeHUS
NMOBCEMECTHO BCTpEYAlOTC B MaTeMaTHKe H (pH3HKe, MBI pac-
CMOTPHM B 3TOH H CcJeLyIOIIHX JIEKIHAX YCJa0BH#A, ofecre-
YHBAIOLIME CYLECTBOBAHHE WX peHIeHHH.

Hpedaoxncenue 1. s ro60ik dughpepenyuarvtold gpopmor o
umeem Mecmo pasencmso

ddw =0.

HlokasaTeabcTBO. 3T0 pPABEHCTBO JOCTATOYHO MPO-
BCPHTb B [POH3BOJbLHOH KapTe H JHmb A1 ¢dopM BHJAA

o=Ffdx* rpe dx*=dx" A\ ... A dx‘r. Ho no onpeznenenuio
d(f dx®)=df A dx*

n cornacHo cBoiictBam 2° W 5° onmeparopa d (cM. npenno-
xeune 1 nexkuuun 19)

dd (f dx*) =d (df A dx®) =ddf A dx*—df A ddx*=0. [I

[pepnoxenue 1 o3navaer, yto paBenctso dd =0 ssasiercs
NcOOXOAHMMBIM YCJHOBHEM pas3peliMMOCTH ypaBHe-
st (1), BrisicHeHue ycJoBHii, IPH KOTOPLIX OHO AOCTATOYHO,
TpeGyer oflero HccaeJOBAHHSA B3aHMOOTHOMICHHHE MeXAY
(popmamu Buza do u dopmamu 0, s Koropeix df =0.

Onpedenenue 1. TlocnenoBaTenbHOCTD

do dt dm-—1t am
C':C0o—Clos...—Cr o Cntl —
IPynn (MM, B YacTHOCTH, JHHEAHBLIX NPOCTPAHCTB) H HX
TOMOMOP(H3MOB HA3LIBAETCA KOYENnHbIM KOMNAEKCOM (HPOHC-
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XOXJAEHHEe 3TOr0 TepPMUHA CTaHEeT SICHO B Jiekuuu 29), ecan
(2) d?od™~*=0 ana moboro m = 1.

O6biuHO BMecTO d™ nuuwyT npocto d.

SAnpo Kerd™ romomopdusma d™ oGosHadaercss CHMBOJIOM
Zm™C®, a ero 3/eMEHTH HA3LIBAIOTCS KOYUKAAMU Cmenesu m.
O6pas Imd™~* romoMopdusma d”~! o6o3Hauaercs CHMBOJIOM
B™C®, a ero 3/eMeHTbl HA3LIBAIOTCS KO2PaHUUAMU CMENneru m,
(lpy m=0 ycnoBHo cuutaercs, uro B°C'=0.) Tak xax,
corslacHo ycsosuio (2), B*C'<=Z™C’, To onpeneniena dakrop-
rpynna

3) ~ HmC'=2ZnC'/BrC".

Ora daxroprpynna HaseiBaercs m-i epynnotl Kozomoroeuli
koMmiekca C°, a ee 3eMeHTbl— KAACCAMU  KO020MOAO02ULL.
Kouukab, npuHajnexaliie OJHOMY KJlacCy KOrOMOJIOTHi,
T. €. TaKHe, YTC HX DasHOCTb SBJsIEeTCS KOrpaHuued, Haswl-
BalOTCSl KO20MOA02UHHbIMU.

CorsiacHo mpeasioxeruio 1 nuHelfiHble npocTpaHcTBa Q™2
u BHewlHue Auddepenunanst d: Q72 — Q7+ cocraBafIoOT
KoleNHo! KoMmJieKe

oz rl oy . o lomagy ...

JtoT KOMmJexkc HaseiBaercs Komnaexcom Oe Pama andde-
peHnuanbHbIX (popM rmaaxoro Muoroo6pasua 2. Ero rpynnet
Koromosioruit o6osHauaioTcsi cuMBosiaMH H™Z' u HasblBaloTCs
epynnamu Kozomosoeull de Pama muoroo6pasusi 2. (3ameruM,
YTO HA CAMOM [lejle OHH BJSAIOTCA JIHHEHHBIMH MPOCTPaHCT-
BaMH, HO TEepPMHH «JHHE{HOe MPOCTPAHCTBO KOTOMOJIOTH Ity
He ynorpebasiercs.)

Korpanuupi xomnsexkca ne Pama, T. e. opMbl Buaa do,
HaBBIBAIOTCA Mo4HbIMY Oudgepenyuarami HIH, KOPoUe, — Mok-
HblMU popmasu.

Kounkabl xomnnekca ae Pama, T. e. dopMbl @, aasi Ko-
TOpHIX do =0, HasblBalOTCA 3amxHymuimu dopmamu. Knacc
KoroMoJsiorifi saMxkHytoii Gopmbl @ MBI 6yleM 0003HaYathb
cumBosom [a].

Takum 06pasoM, HeOGXOAHMBIM YCJ/OBHEM pa3peuIHMoCTH
ypaBuenuss (1) sBasierca samkHyrocte ¢dopmel 6, a jgocra-
TOYHBIM —ee TOYHOCTh. B yactHocTH, ypaBHeHue (1) Toraa
M TOJBKO TOTJA PaspellnMo Ajsi Jio6o# 3aMkHyToil dopMel
cTenenn m, xorga H™Z =0. [DTH yTBepkIAEHUSA SIBASIOTCH,
KOHeuHo, TaBTosiorusiMH. OHH IpHOGPETYT coepKaTe/bHOCTD,
KOr/ia Mbl Hay4HMcA BHIYHCAAT rpynny H™Z' reomerpuyeckH.)
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Hyets C'={C", d*} n D'={D™, 6"} —ppa KouemHwx
KOMILJIeKCa.
Onpedeserue 2. Kouenmam omoG paxceruem

¢': C'— D’

komillekca C* B xoMmjiekc D° HasbiBaeTcsl TaKasi NOCJIefo-
BaTe/IbHOCTb OTOGparKeHHiH :

(P'”: Cm__,Dm’ m>0,
ITO
(p”‘"’lod”‘=6”‘0(p”’

A go6oro m>=0, T.e. Takas, UTO Auarpamma

a4 . am
Co—C'— ... —Cnm *—fC"""lw—»
@ l ot l : (pml l @t
8o om
Dt —D'— ... —D®-— Dm+1 —

KoMMyTaTHBHAa. OObIMHO BMeCTO ¢ H @™ nmuy'r npocTo Q.

flchHo, uro MmoGoe kouenHoe oToGpaxenue ¢: C'— D’
kaxaylo rpynny Z*C’ nepesoauT B rpynny Z2D°, a Kaxayo
rpynny B#»C*—B rpynny B2D". Ilostomy aJnsi .mo6oro mz=0
OHO HHAYLHMPYET HeKoTopoe OTOGpaNKeHHe

¢*: H»C'— H™D".

‘Tlpu atoM AJisi JIIOGBIX KOLEMHBIX oTo6paxenuii @: C'—
- »D" n ¢: D'— E’ umeeT MeCTO PaBEHCTBO

(po@)* =P oo™

Kpome Ttoro, ecsin @ =id, 1o ¢*=id. [dru cpoficTBa BbIpa-
JAlOT TaK HasbIBAeMYIO . (hyHKMOPUANLHOCML COOTBETCTBHS
@ +~>¢*. OHH Yy HaC YXe HEOJHOKPATHO BCTPeYaJHCh.]
Ceoticrso 3° onepatopa d u3 npemioxenust 1 jekuuu 19
O3HauaeTt, uTo 048 406020 eaadxozo omobpascenus f: X — Y
2omomopuame f*: QY — QMY cocmagasiom xouent-we omo-
Opaxcerue e

komnaekcos O0e Pama. VHAyuupoBaHHBlE 3TUM KOIENHbIM
orofpaxKeHHeM roMoMOp(hH3Mbl TPYNN KoroMmosoru#i oGosHa-
YalTCs TeM XKe CHMBOJIOM f* (K HejopasyMeHHsM 3TO He
MPHBOAMT) W HA3LIBAIOTCH 20MOMOpUIMAML, UHOYYHPOBAH-
HULMU omoOpaceruenm |. -
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TakuM oGpasoM, Mo onpejeseHHIO
[* o] =[*o]
s Jo6oft 3aMKHYToH (OPMbl ® CTeleHH m Ha MHOrooGpa-
3un ¥,
Slcno, uTO eca f=id: & — & — ToXKAecTBeHHOE O0TOGPA-
xKeHue, 10 f*: H?Z — H™Z rtaKkme SBJAETCA TOXJIECTBEH-

HBIM OTOOpaxceHHeM, H JJs JIIOObIX TJIaZKHX OTOGpaXKeHHii
ft £ —% u g ¥-—»Z uMeeT MeCTO PaBCHCTBO

(gof)'=[*og™ H"Z — H"3,

[CooTBercTBHE [+ [* O6JanaeT CBOHCTBOM (YHKTOPHADL-
HOCTH.

B uacTHOM cJaydae, Korga 2 fABJseTCH MOAMHOTOOGpa-
avemM Muoroo6pasus @4, a [ npeicraBisieT coGoli BioXKeHHe
Z — &, knacc koromosiorufi f*[®] oGo3HauaeTcs CHMBOJIOM
[@]| 9 1 HasbiBaeTcst oepanudenuem kiacca [o] na Z'. Takum

o6pasoM, 110 ompeneseHHIO
lo]{g=[0]|2]
AJst JjioGoro KJsacca Koromosoruit [w] € H»¥Y,

PasmepHocTb
h*Z =dim H*&

rpynnst [1*2 (aBasiomefcs — HAMOMHAM — JIMHEAHBIM [IpO-
CTpaHCTBOM) HasblBaeTcsi m-M 4ucrom bBemmu Muoroo6pa-
sust 2. (B suTeparype OHO 4acTO 0003HAYaeTCsl TaKKe CHM-
BOJIOM b .7 .)

Koneuno, ecan dimZ =n, 10

h*Z =0 npu m>n

(nockosbky Q72 =0 npu m > n). Takum o6pasoM, uHTe-
pecHH JiMmb yucsia bertn

ez, ..., 7, n=dimZ.

3ameruM, 4to pagencmo h™Z =0 Heobxodumo u docma-
Mouro, 4mobbl Ha mHoeoo6pasuu L 01 aoboll 3amKHymod
opmot © cmenenu m Gowro paspewumo ypagrenue (1).

PaccmotpuM chavasna caywafh m=0. (Xorsi ypaBHeHue
(1) umeer cMmbicsl ToAbKo npH m >0, HO Bce Xe cJydail
m==0 saciyXuBaeT ollpeJe/l€HHOr0 BHHMaHHS.)

[Tyctb  m,2 —MHOXKECTBO BCE€X KOMIOHEHT CBfISHOCTH
rjaakoro MHoroo6pasusi Z'.
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IIpedaoorcenue 2, JTunear H'Z ecmecmsenno udomopger
aureany R7Z  6ceaosmodncHbix omobpaxceruli 1,2 — R.
ITosmomy ecau mHOKECMBO TW& KOHEHHO, MO HYALBOE HUCAO

bemmu h°Z muoeoobpasus X pasno uucry Hn, L ezo
KOMNOKEHM C8A3HOCMU:

ho-%: #no .%'.

B uwacmuocmu, h°2 > 0 u h°Z =1 moz0a u moavko moeda,
roeda mroeoobpasue L c673HO.

Jlokaxem cHauana OAHY TeOMETPHYECKYIO JIEMMY.

[Tycts 11 = {U} — npon3BoJibHOE OTKPHITOE MOKPbITHE MHO-
roo6pasust 2. Mbl 6ylem roBopurb, yTo 3jeMeHThl U u V
3TOTO TOKPLITHS Cyenseusl, ecnd B 11 cyuiectByeT Takasi

ienouka snemenros U,, U,, ..., U,, uro U,=U, U,=V
n Ans kaxpgoro (=1, ..., m muoxecrsa U;_, u U; nepece-
KaloTes:

UisinU, 2.

Jemnma 1. Kaxdas komnonenma ceasnocmu C mH02006-
pasus X codepxcumes ¢ o6vedunenuw O nodcemeticmsa no-
kpoimus N, cocmosuezo u3 6cex ec0 INCMEHMO8, CUCNICHHbLX
¢ Hekomopoim O00HuUM (U, €Ae008AMENbHO, CYENAeHHbIX Opye
¢ Opyeom). Ecau ece snremenmoer noxpamus 1 cesasuet, mo

HokasatenbcrtBo. [lyctb p,—nmpousBosibHAsi TOYKA
kommoHentst C, a Ug—rtakoit anemeHt mnokpbitus 1, uro
€ U,. Tlyers panee O— ofbelHene BCeX 3/1eMEHTOB M0-
kpoiTusi 1, cuensenusix ¢ U,. flcHo, yto O orkpwiTO (M CO-
LePMHT TOUKY p,). [TosTOMY AJIsi IOKa3aTesnbCTBA BKJIIOYEHHS

C=O0 pocratoyHo pnoKa3atb, uT0 O OXHOBPEMEHHO M 3aMK-
1yro.

[TycTe Touka p npHHaiJexHT 3aMblKaHHo O MHOXecTBa O,
n nyctb U—rakoit aneMent moxpuitusi 1, uro p€U. Toraa
UnOs=¢J wu, 3HauuT, cyuiecTByer Takof 3jeMeHr V mo-
kpertust 1, Bxoasimuit B O, uro UNVs£Q. [losroMy aie-
meat U cuensien ¢ U, u, caenoBatensHo, UcO. Takum
o6pa3oM, p €U =0 u, 3Hauut, O 3aMKHYTO.

Ecan Bce anemeHTnl mokpbiTs 11 CBSI3HBI, TO, MOCKOJIBKY
oOheHHEHHe CBf3HBIX MEPeceKalomUXCsi MHOXECTB CBSI3HO,
siioxkectBo O cesisHo. TMoaromy C=0. O

HokasarteabcTBo npepnoxenus 2. Ilo onpe-
JleIeHHI0

H'Z = Ker {d: Q¥ — Q'2},
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T.C
HoZ = ([ €FZ; df=0).
Ho ycnobue df =0 osuavaer, uro B soboii kapre (U, h) —
= (U, x', ..., x¥") MMeOT MecTo paBeHCTBa aax—lzo,
KA
ceer 3
Hocth U cBs3Ha, To [=const wa U. [Ipn arom, ecan f=cy
Ha U u f=¢y Ha V, 10 npu UnVstg obasatenbHo
Cyu=Cy.

Hmest 3to B BHAY, PACCMOTPHM NMPOH3BOJIbBHOE MOKPHITHE 11
MHorooGpasuss %', cocrosiiee H3 CBSI3HBIX KOOPAWHATHBIX
okpectHocTed. [Jo dokasaHHOMY GYHKuUMSA [ NPHHHMaeT OIHO
M TO XKe 3HaUeHHe Ha JMIOOBIX JIBYX [epeceKalouuxcsi aje-
meHTax nokpbitis . [TostoMy oHa npHHHMaeT OJHHAKOBbHIE
3HayeHHs! W Ha MOObIX ABYX CLEMJIEHHbIX 3J1eMEHTaX MOKpbi-
s 11. B cuny semmbr 1 orciona cnenyer, uto QyHKuMS [
MOCTOSTHHA HA KaXIOoH KOMIMOHEHTe CBS3HOCTH MHoroo6pa-
aust 2. [lockonbky, o06patHo, Kaxnaa GYHKuMsA f, moctodH-
Has Ha JI0G0H KOMIOHEHTe CBSI3HOCTH MHoroo0pasus 2,
raajka Ha & W yAOBleTBOpsieT COOTHoweHHIO df =0, 3TuM
R0KasaHo, 4YTo JuHean H°Z cocTouT H3 BCex GYHKIHH
[: & — R, NOCTOAHHBIX Ha KaXa0H KOMIOHEHTE CBSI3HOCTH
MHoTrooOpasust 2 H, cJeloBaTesJbHO, eCTECTBEHHO H3oMopdeH
JAuHeHHOMY NpOCTPaHCTBY Bcex oToGpaxenuft mZ — R. T

== ()}, H, cnefoBaTeNLHO, eCJIH KOOpIHHATHAsA OKpecCt-

Beruncsenne yncen A2 npu m > 0 npeacrasnser coboi,
KaK MpaBuJo, 3afayy joBosibHo TPYyAHyo. st Toro utoGu
M3JI0XXHTb OCHOBHBIE€ MPHHUHMBl ee DelleHHS, HaM B MepBYIO
ouepelb Hafo Ans JmoGoro MHorooGpasus 2 CPABHHTD €ro
TPYNnbl KOTOMOJOTHA € IPYNnaM# KOroMoJordii MHOT0oGpa-
sua X' x I, rae I=B!'—uurepsan (—1, 1).

Hanomuum (cM. onpefeseHue 2 JieKLHH 15), uto TOuKamu
MHOT00GpasHs Zx1 ssasmorcs muapsl (p, ), roe peg,
—l<t<l, W Kaxgao# kaptht (U, h) MHorooGpasus
Z napa (Ux I, hxid), rge

(hxid) (p, t)=(h(p), t)ER*1=R"XR,

ABNAeTCA KapToit Muoroo6pasus 2 x [, npuuem Bce KapThl
TaKoro BHJA COCTaBJSIOT atyac Ha 2 X I. Ecau X, ., Xt —
JoKajabHble KoopAuHathl Kapthl (U, h), To JoKaJbHBIMH
xoopauHartamu kaptet (U X I, Ax id) 6yayT dyHkuun xiom, . . .

x"%om, t, rae sm—npoekuus (p, t)—>p. Bnpouewm,
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BMECTO X'oft, ..., X"oft OGBIYHO MHIIYT, He OMacasich Helo-
pasyMeHus, npocto xb, ..., x"*.
Ecau nokanbube KOO AMHATBI X oo, xmmxy, L, X

kapt (U, h) u (U’, ') MHOFOOGpaSHH & cesisanst na U ﬂ U’
COOTHOLUEH HSIMH

*=x'(x ..., x", i'=1, ..., n,

T0O JIOKaJIbHBIE KOopAUHATH X', ..., x", t u XV, ..., x", {
kapt (UX 1, hxid) u (U'x1, h'xid) muorooGpasus xt
6yayt cBasaubt Ha (U N U)X T= U xI)n (U’ x I) coorHouue-
ITHSIMH

X=x"(xt, .o, %", =1, ..., n,

@ 1 )

Orciona caepyer, uro mis Jogoit kaprtel (U, h) u moboit

TOUKH Go= (o, o) € UX T mocnenuuit BeKTop (7?7):, 6asnca
e

(0> (i 9
axt Jg,t T aw),,o' (01 ).,.,

npocrpancrea Ty, (2 xf) o0ur u mom oce AJs Bcex Kapt
(U, k) ¢ p,eU. TlosroMy cooTBercTBHe

=7 .

KOPPEKTHO oMpejenser Ha MHoroo6pasuu 2 x I Hekotopoe
BEKTOPHOE MO0JIe — .
AnanoruyHo, KoBexTtop (dt),, conpsiKeHHOro GasHca

(dxl)flo’ M (dx”)(/o’ (dt)(/o

npoctpanctea Ty (£ X ) TakkKe He 3aBHCHT OT BEIGOpa KapThl
(U, h) n, %Haqm‘ COOTBETCTBHE (o> (dl)s, KOPPEKTHO

onpefensier Ha MHOrooGpasHH xxi aunefinyio auddepes-
nHaJbHyio Gopmy di (HBJIHIOHLYEOCH HE YeM HHBIM, Kak AHd-
(epeHnnasoM raaaxkoii byHkuMu (p, t)r>1).

Cpean audxbepeHunasbHeIX (bopM na 2 x 1 Bogensiores
hopmbr 0 B kaxpaoit kapre (U X l, X, ..., x%, t), IMelolIKe BH]
(5) 0= ... O, .. det A ... Adxin,

1€ <L...<ipgn
rie 0y, . .4, —rnagkue yHKuuM ot x%, ..., x* 0 £. O taKkux
‘l\opmax Mbl 6ymeM TOBOPHTb, YTO OHH He 3agucam om di.
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IMpu xaxaoM ¢uxcupoBaHHoM f, —1 <t -7 1, dopmy (5)
Mbl MOXeM cyutath AudbepeHluasbHOd QOpPMO#l Ha KOOPAM-
HaTHO! okpectHoctH U B MHOroo6pasuu & H SICHO, MOCKOJb-
Ky (opMyJsibl npeo6pa3oBaHHsi KoopAauHar x', ..., X" Ha
ZxIwn & omun u Te xe,— uTo Bce TakHe POPMBI (MOCTPO-
eHHble 1451 BceBo3MOXHbIX (U, h)) cornacoBanbl na mepece-
YeHUsIX M, 3HaUMT, COCTABAAIOT HeKoTopylo (opmy 0, Ha 2.

OueBHaHO, 37O YCTAHABJIHBAET B3AHMHO OJIHO3HAUHOE COOT-
BeTCTBHe Mexay ¢opMamu O Ha 2 X/, He 3aBUCAIIUMH OT
dt, u cemeiicrBamu {8,} dopm Ha X', esadxo 3aBHCAMMX OT
t, —1 <<t <1 (r.e. TakuxX, 4T0 B KaXJoH KOOPAHHATHOII
OKPECTHOCTH HX KO(XPHUIHEHTB! SIBJASIOTCSH TJIaIKHMH (DYHK-
uusimu ot ?). Kak npaBusio, Mer GyneM oroxuectBasits 0
u {0}

Hast noboit dopmbl 0, He 3aBucsLedl oT df, H Bcex KapT

BHJA (Ux], Xy ..., x*, 1) dopMbl
¢ t
foar= 3.3 (SB;‘___,mdt>dx"/\.../\dx’m
0 1€L<...<ipg<Kn \Q

corjiacoBaHbl Ha MepeceueHusiXx H, 3HAYUT, COCTABJIANOT He-
t

KoTopylo (opmy Sedt, TaKXe He 3aBHCAILYI0 OT df.
0

Ananoruuso ompejensiercsi dopma %%,

(U><7, X' ..., x*, 1) sapaomascs ¢opmyJof
a0 Y S ;
T 2o e AN dyie,

1€ < ... <imgn

B KaxJI0OH Kapre

[Tpu srom

;s t
a .
5 U 0 dt} =0

5 .
aasi o6oi gopmbl 6, e 3aBucsimeli or df.

Kpome Toro, g5 Jo6oro ¢ukcupoBautoro { Ha 2 ompe-
nesena cdopma df;,. CemefictBo ¢opm d6,, —1 < ¢t < 1, pac-
cMarpuBaeMoe Kak opma Ha 2 x I, Mpl Gygem o6osnauati,
cumBosiom 38. ®opma 90 umeer crenewp m+ 1, rme m—cre-
nenb gopMbl O M cBst3ana ¢ BHewHuM audxbepenunanom dt
dopmel 8 (popmy.oi
6) d0 =08+ (—1y» % Adt.
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B wacrHoctH,
4 4
(7) d§odt=o(edt+(—1m8 A dt.
0 0
Cpenn audrbepenunanbubix ¢opm Ha Z x I, ue 3asucs-
HMX oT df, B CBOIO ouepejh BbUIEASIIOTCA (POPMBI, He 3a8ucs-
mue om {, T.e. Takue, UTO B HX BbIpakeHHSIX (D) Koapdu-
nuentsl 0y, ., 4, He 3aBUCAT OT f. TH (POPMBI €CTECTBEHHBIM
0hpa3oM oTOKaecTBafOTCE ¢ (opMaMd Ha 2 (pakTHuecku
oHH umelor BHj 1’0, rge 8 —dopma Ha 2, a n— npoekuus
X xF—+Z), tTak 40 B CHY 3TOrO OTOXKIECTBJIEHHS
(8) Q2L =Qm (.?Z'><I°) ans Beex r >=0.
®opwmbl, He 3aBucslMe OT I, XaPaKTepH3YIOTCS, OYEBHJI-
%-?_—.O, H moroMy A8 HUX dO=00. dro

03Hayaer, 4TO BJIOXKeHHS (8) cOCTaBJASAOT KouemHoe ortobpa-
KeHue

10O, COOTHOUIeHHEM

(9) QL — QT xh
v, 3HauWT, Aas JoGoro m =0 HHAYUHPYIOT rOMOMOP(pH3M
(10) H»Z — H» (% x I)

TPYII KOroMoJorui (siBnsiiomuiicss He yeM HHBIM, KaK [OMO-
MOPGH3MOM TU*, HHAYLHPOBAHHBIM MPOeKlHel ).
Ilpedaooicenue 3. [Irsa aobozo m =0 comomoppusm (10)
sH6A5emes. U30MOPPUIMOM.
HokasatenbctBo. Jlerko BHjgerb, UTO MPOH3BOJb-
nast ¢opMa © Ha & x| enuHcTBeHHBIM 06pa3oM MpeicTaBJs-
CTCSl B BHjIE

(11 0=0, A di+ 0,

rae 0, u 8,—dopwmsl, He 3aBHcsHe ot df. ([Tpeacrasnenne
sufa (11) BO3MOXKHO, KOHEYHO, B KaxJoH KOOpAHHATHOH
okpectHoctd U M sicHO, yTO moJyualomuecs: dopmbl 0, u 8,
coryiacoBaHel Ha nepecedenusix.) Ilomoxus
¢
8= (—1)" § 0, dt,
0
Mbl B CHAY GopMyabl (7) NoaydyduM, 4TO
a=d0;+ 0,
rue
0=0,—a0,
— (opMa, He 3aBucsiiiast ot df.
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STHM J0Ka3aHO —B CJiy4ae, Korja ¢opMa ® 3aMKHyTa,—

4TO
[0]=[8],

T.e. /MO6GoH KJace KOromoJioTHii MHoroo6pasus 2 x I conep-
XHT ¢opmy 6, we saBucsimylo ot df. Popma 6 samknyra
BMecTe ¢ cpopMou o, T.e.

()B—L /\dt—

. 00
H, B YaCTHOCTH, W:O. CrenoBaTenibHO, HA caMoM jedie (Hop-

Ma 8 He 3aBHCHT u OT ¢, T.e. sBJsAeTCST 06pPa3soM NpH OTO-
GpaxkeHuH 1* HeKoTopoll (opMbl HA Z'. DTHM 10Ka3aHO, YTO
oto6paxenHe (10) siBnsieTcst SMHMOPOHIMOM.

C npyro#i ctopoHbl, ecid ¢opMa 8, ne 3aBHcsauas ot f,

HMeeT BHX dw, rle @— nekotopas dopma ua 2 x I, To, npen-
craBuB ¢opMy © B BujJe (11) B 3ameTHB, uTo

d(O, A dt +6,) = (ae F (1) "92) A di -1 30,
MBl HeMEXJICHHO IMOJIYYHM, UTO
30, +(—1)"T2=0 u 96,=0.

PaBenctso 09,=0 uMeer MecTO TOXJECTBEHHO 1o ! H, B
yacTHOCTH, npH ! =0. Ilockosbky 0 oT { He 3aBHCHT, 3THM
JoKasano, uto 0 (0,), =0, rae (8,),— 3Hauexue dopmbr 0, npu
t =0, u, 3Hauur, uro d(0,),=0 B 2. Cnenosaresbuo, oro-
6paxeHnHe (lO) ABJAETCA H30MODPDHIMOM. (]

[ycrs 1" —orkpuiteiit ky6 npocrpancTsa RY, cocrosmiuii
H3 Touek f=(f, ..., {,), ana Kotopeix —1 < ¢, <1,
, —1<t, < 1.
C./leacmaue I(nemma [lyaukape).Jwsas BaMKHYMA

6u¢¢epenuua/zbuaﬂ popma © cmenewu m >0 Ha Kybe I
feasemes mounoll -opmoti, m.e.

hm]" =0 npu m> 0.
HokasatenbctBo. [ocraTouno, 3amerus, uro
PI"={ptyxIx...x1I,
-
n pas

rae |pt) —mHyJapbMepHoe MHOrooGpasue, COCTOsilee H3 OJHON
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TOYKH, N1 pas npumeHuTb npennoxendne 3. (fcHo, urto
™ {pt}=0 npu m >0.)

3apauva l. Hokaxute, 4t0 K6 m Qughd ecmopgher cmx poimosy wafy

B*={x€ER"; |x| < 1}. [Ykasaune PaccMoTpute orpanmucHite na B"
mMeomopqmsma B”* — 1", nocTpoeHHOro B AOKazarenbeTse cheacrus |
veopeMsr 2 Jiekunn 9.}

Banpaua 2. Hokaxure, uto Kyb " 6u¢¢eomop¢eu nrocmpanemey
Re. [Ykasaune. [ocTpoiite auddeomopduam R7 —» B7.]

Orclona BBITEKAET, YTO B CJIEJCTBHH 1 xy6 1" moxHo 3a-
MEHHTb KaK apoM lB TaKk H NPOCTPAHCTBOM R".

Hcnonb3ys siemmy [lyaHkape, BHIYHCJIHM Tenepb CPYMIbI
KoroMmosiortit H™S” chepnl S* pasamepHoCTH 1.

Ilycts cHayana n=2 H m=1.

Mbr 3uaeM (cM. npumep 9 siekuuu 6 npu n = 2), uto ctepa
® o6/lafaeT aTyiacoM, COCTOSILIMM W3 IeCTH KapT, KOTOpbie MEI
cefluac o6o3uauum uepes (U,, h;), rae k=41, £2, +3.
HocurenssMu

U-s: U—zv U-lv Ul! U2’ Us

3THX KapT sBJsIOTCS Moaycepbl, COCTOSIHE H3 ToueK
(%, Yy, 2) ES?, a5l KOTOPBIX COOTBETCTBEHHO

x<0, y<0, z<0, 2>0, y>0, x>0

Tak xak Kaxablfi M3 3THX HocHTeneld auddeoMopteH OTKpHI-
TOMY KpYry B2 TO, coryiacHo JiemMe [lyankape, s o060 i
3aMKHYTOfi JsiHHefiHOH auddepenuHanbHoli ¢opmbl o Ha S?
CYIIECTBYIOT TakHe riajkHe QyHKIHH

flc: Uk'—"[R’ k=11, £2, &3,

yto a=df, na U,. Ilpu sroM ans mobuix k& u | (a1s Koro-
puix nepecevenne U, N U, He nycro) dopwmel df, u df, cos-
nagaior Ha U,N U, # 3HauHT, MOCKOJbKY MHOXecTBO Uy
(U, cBsi3HO, CyllecTByeT Takasl KOHCTAHTA C;, UTO

(12) fe—Fi=cy, va U,NU,.

VcyoBHO H306pa3uB okpectHocTH U, ToUuKkaMH H COEJHHHB
TOUKH, OTBeyalouiye MepeceKalomuMcs OKPeCTHOCTSM, OTpes-
KAMH, Mbl HArJISIIHO [PEJCTABHM KOMOHHATOPHYIO CXeMy
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nepecedeHHi OKpecTHOCTell guarpaMMod BHJA

(13) ’

ABJAIOMWISHCST He YeM HHBIM, KaK cHCTeMoli pe6ep oKTasapa.
[Ipu 3roM rpaHsiM OKTasapa GYAyT COOTBETCTBOBATbH TPOHKHU
okpecrHocteft U, HMEIOWHX HENYCTOE mepeceueHHe.
HokaxeMm Tenepb caenywoluyio KOMOHHATOPHYIO JEMMY.
Hdemna 2, [Tycms xaxcdomy opuenmuposarnromy pebpy ki
oxmasdpa (13) conocmasieno wucao ¢, npudem BbLINOAHEHEL
caedyrouyue ycaosus:
a) pebpam kl u lk conocmasrenst npomusonoAoHCHbe HucAQ:

(14) Cie=—0Crp>
6) Oaa kawcOol epanu klm umeem mecmo CcoomHouwerue
(15) Crt 4 Chpn+ Cpp=0.
Tozda cywecmayom makue wucaa by, 4mo
(16) by—by=cy

s amobo2o pespa ki.

HdokaszatenbcTBo. HyxHo nokasars, 4to cuctema 12
JHHeHHbIX ypaBHeHn# (16) (OoTHOCHTe/bHO 6 HeH3BecTHHIX by)
coBMmectHa, [lasi 3TOro Msl, mosb3ysick cooTHoweHussiMu (15),
B NepBYI0 ouepeab COKpAaTHM YHCJO 3THX ypaBHeHuil. s
mo6oit rpaun kim okrasapa (13) coornomenue (15) yTBepx-
AaeT, 4To M3 Tpex ypasHeHu#t (16), orseualouux peGpam
3TOH rpaHH, OAHO ABJASETCH CJEACTBHeM ABYX Apyrux. Ilo-
3TOMY KaXK[l0€ W3 3THX COOTHOLIEHHH MNO3BOJISET YMEHLIIHTL
yuciio ypaBHeHuit (16) ma eaununy. CiaenoBartesbHO, HCNOJb-
30BaB BCE 3TH COOTHOWIEHHSI (M HCKJIOYHB, CKa)XeM, ypas-
HeHHsi, oTBeyalomue pebpaMm, CXOASIUIMMCH B BepliHHax |
u —1), MBI MONYYHM UeThipe YpaBHEHHS

(17)

bo,—b_y=c5;, by—b_,=c;,

bz_—b:i:Ca-p b_a—ba=c25
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‘18 YeTbIPeX OCTABLUIMXCS HeW3BEeCTHuIX b_,, b_,, b,, b, (31€Ch
il B laJbHefiuleM Mbl BMecTo HHjekcoB —1, —2 u —3 unoraa
nupieM 1, 2, 3). TlosoKMB B 3THX YypaBHeHHsiX, Hampumep,

s=0, MBI NOyYyuM nJsi Heu3BecTHBIX b_,, b, u b, ypas-
(eHUS

boy=c50 by—b_y=c5, b,—by==qy,

13 KOTOPBIX OHH HemelseHHO onpegensiorces. [Cyrs pnena
31eCb B TOM, 4TO ypaBHeHus (17) JHMHeHHO 3aBUIHUMBI HX
¢YMMa paBHA TOXAE:TBEHHO HyJo (nposepbre!). [eomerpu-
uccKast MPHYMHA, TMOYEeMYy NPH CYMMHPOBAaHUH 3THX YpaBHe-
il COKpalalTcs Bce Heu3BecTHble, COCTOUT B TOM, 4TO
vpaBHenust (17) orseuaior pe6pam oxrasgpa (13), cocras-
JSTIOLIAM 3aMKHYTHIM MyTb, a MPHYHHA, MOYEMY COKPALLAOTCS
¢3060Hble uJleHbl,— B TOM, YTO 3TOT MYTb SBJAETCH Kpaem
N1paMubl, COCTOsILle M3 rpaHedl ¢ BepuiMHO# B Touke 1.

Takum obpasoMm, npu BbIMoNHeHUH ycaosui (15) (u (14))
ypaBHeHusi (16) peficTBUTENbHO COBMeCTHBI. [

Gameuanue l. Jlemma 2 ocraercsi, oueBH/HO, B CHJIe —
BMECTe C JOKA3aTeNbCTBOM — eClH (), SIBJSAIOTCS 3JeMeHTaMH
1IIPOU3BOJIBHON (aAMTHBHO 3anu-aHHOH) rpynmnel (Hanpumep,
JnHefiHoro npocrpaHctsa). KoHeuHo, 3pech umeercs B BUAY,
uto b, MULYTCA B TOH Ke rpynne (JAHHeHHOM NpPOCTPaHCTBE).

Tak xak yucna c,;, AaBaeMmele dopmysoi (12), ynoser-
BOPSIOT, O4eBUAHO, cooTHOweHusim (14) u (15), To, coraacuo
JleMMe 2, CYWecTBYIOT Takue uucaa b, k=41, +2, +3,
uto pas Juoboro pebpa k[ oktasapa (13)

fe—F=b—0b, va U,nU,,

fel-by=F, b, na U,nU,.
Orclonia cienyer, uTo, NOJNOKHB
[=1T¢~+ b, na Uy,

MLl OJIHO3HAYHO ONpejeauM Ha chepe S? raagkyo QyHKUMIO f.
[lpu srom df =d (f, +- bk)-—dfk—oc Ha U, wu, CIE/l0BATEBHO,
df == Ha Bceit cepe S

Tem caMBIM [OKa3aHO, UTO M0GaA BAmKHymus Ougppepen-
nuaspHas opra o cmenesu 1 na ceepe S* sgasemes . mou-
Hoti gpopmodi. Dro osHauaer, uro H'S*=0, T. e

(18) h'S?=0.

OdpatuMm BHUMaHue, YTO, KpoMe . JeMMbl. [lyaHkape, Ham
lopago6uyach Takxe KOMOUHATOpHAas Jemma 2.

oMM, IMoctHiwos, ceM. 11
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[loubiTaeMcst Tenepb TeM ke METOAOM BBIUMC/HTB IPynny
H'S', rae S'—oKpykHOCTb X* + y2=1.

Y . ¥
b U
4 _
R
IMycTsb
U—2v U._ls Ulf UZ

— NONYOKPYKHOCTH, XapaKkTepH3yeMmble COOTBETCTBEHHO He-
paBelicTBaMu :
x<0, y<0, y>0, x>0

Cxema nepeccueHudt mnonyokpyxuocreli U,, k=41, +2,
tipejcrasaser coboll Ksaapar:

(19)

B cuny nemmbl ITyankape s Kaxuaoll JuHelHOH QopMbl © -
Ha §' (sameruM,— aBTOMaTHYeCKH 3aMKHYTOH) H JioGoro
k=1, £+2 cyuwecrByior Takue ¢yukuuu [, na U,, uro

(‘0=dfh‘ Ha Uk'

[lpu atom ans noboro pebpa kI xBappara (19)
d(fr—f)=0muna U,nU,,
H, 3HAYHT, NOCKOJbKY MHoxectBo U,n U, cBsi3Ho,
fe—Fi="Cu

rie ¢, ~—HeKOTopble KOHCTAHTBI. DTH KOHCTAHTHI MO-1IPEXKHEMY
yA0BNETBOPAIOT cooTHoweHusM (14) (o cootHowenus (15)
Ins HUX GeccolieprKaTesbHbL).

Mpi GyneM Ha3piBaTh GyHKUuM C: kl—>c,,, onpenenen-
Hble HA peOpax KBaipata (19) u ynOBJeTBOpSIOUIHE COOTHO-
weHHio (14) (T. e. Tak”e, UTO C;,=— Cp;), O0OHOMEPHBIMU KO-
yuxaamu kéadpama (19). (Ananoruuno, PyHkuuu ¢ kl—>cy;,
onpeneneHHsle Ha pebpax oxrasppa (13) u ypoBJaerBopsio-
uue coortHowenusM (14) u (15), HasbiBatoTcst 00HOMepHOIMU
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royukramu oxmasdpa (13), Ho Bbe MBI ofowauch Ge3
5TOro TepMHHA.) $§ICHO, uTO BCe KOUMKMHI C: klw~—>cC,, OBpa-
JVIOT JItHelHoe mpocTpaHcTBO Z!' pasMepHocTH 4.

Kouukael ¢, A1 KOTOPBIX CYLIECTBY€T Takoe oTofparke-
wie b: k—>b., 4to

(20) by—b;= ¢}y

;115 moboro pebpa kI keaapara (19), naswBawoTces koepa-
nuyamu. Oun 06pasylor noanpocTpancTso B! npocrpanctea Z'.
CoorpercTpytoiiee paktopnpocTpaeTso Z!'/B' Mbl 0603HaUUM
cumBodioM H'. Ero snemeHTH (cMeXHble KJAcchl NMPOCTPAaH-
crBa Z' no tioanpoctpaHcTBy B') HasmBaloTcd Kaaccamu Ko-
comoaoeuti xsappata (19). O xouwkaax, npHHaALeXAUUX
0/IHOMY KJaccy KOroMoJlordii, TroBOPAT, YTO OHH KO20MO-
JO2UYRDL.

[TepmuHOJIOTHA NOACKA3BIBAET, YTO 3/1€Ch Mbl Ha CaMOM
JleJle UMeeM  JIeJIo ¢ HEKOTOPBIM KOUENHBIM KOMIJIEKCOM B
cMblzge onpefenendst 1. Mbl pa3oBbeM 3Ty MbIJIb B CJeLylO-
el JIeKuH. |

[MocTpoenne Kouukaa ¢ € Z' no dopme o € Q'S' conepKuT
3/IeMEHT IPOH3BOJIA, 3aKJIOUAIOIHIACS B BEIGope BYHKUUH f,.
llo ecin 0 =df, u o=df, Ha U, 10 d(f,—[)=0 na U,
I, 3HAYUT, f,=f, b, rae b,—HekoTOpble KOHCTaHTH. [lo-
oMy, exmu ¢ ;= f,—f; 1 ¢y =Fr—F; Ha U,nU,, 10

Chi—Crr =br—bys
T. €. KOUMKJbB C: klr>cpy M c: kl—>c,; KOrOMOJIOTHYHBI.
Sr1o JoKa3biBaeT, uTo (GopmyJa
(0:-—)[0],

rite [¢]—kaacc xoromosoruii KOUHMKJA ¢, KOPPEKTHO OIpe-
/le/1ieT HEKOTopoe oToOpakeHHe

(21) QISt — HY,
Ecan o=df, 1o 3a ¢dyHkuum f, Mbl MOX2M NDHHATH

orpannuenns [|u, GyHKIHH |, [Mockoabky npu TakoM Bbifope
YTHX (DYHKUHI YdC]a ¢, PaBHbI, OYEBHJHO, HYJIIO, Mbl BHAHM>
C/IE0BATENILHO, YTO HQ Mo4HbLY (opmax omobpascerue (21)
paeno  Hyao. Tlo3ToMy OHO HHAYUMpYeT HekoTopoe oToGpa-
Kenue

(22) H'S' — H',

11+
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OxkasniBaercst, uTo omoGpaxcerue (22) ABAREMCA  MOHOMO -
¢usmom, T. e. €CaAH KOWHKJI ¢: kl+—>c,,, oTBevatoWHuit hopme
® € Q'S spnasercs KorpaHuued, to ¢dopma ® ToyHa. [leii-
CTBHTEJILHO, €ClH Cpy=f,— [, Ha U, NU, n ecmic,y==b,—0,,
10 [i-t b=/, ! b, na U,nU, u, 3nauur, dopmyaa.

J=l,-b, wa U,

KOPPEKTHO  onpesiensier Ha S' Hekoropyto dyHkuuio f. [lpu
3TOM, TaK KakK

('):Fd[k:d([k ';‘[}k)zdf HA U‘,

To w=df Ha S!, u, 3HauuT, PopmMa ® ToyHa, []

Ho cux nop Mbl (akTH4e.KH CJOBO B CJIOBO CJIE€J0BaJii
sbluc/aeHnio  rpynasl  H'S2 Tlpogoskas aHanoruio, M
JOJDKHBL Tenepb AOKa3aThb aHaJjor JeMmbl 2 (KoTopas B Te-
MEPelHUX TePMHHAX YTBepXAaeT, OYeBHAHO, 4TO JyIsl OKTA-
anpa (13) umeer mecto paBeHcTBO H'=0). C 310# UENBLIO HaM
HY¥HO GoJlee BHUMATENbHO MPOAHAJIM3HPOBATh paBeHCTBa (20)
(no ¢opme coBnajawouive ¢ paBeHCTBaMH (16) H3 Jemmbl 2).

3TH PAaBEHCTBA MPECTABJIAIOT coBoil CHCTeMy 4YeThIpex
yoasHeHuu ‘

b,—b,=c,,,
b,—b_ 1=Cyp
(23) ‘ /] 1—17—2——0‘13'
b_,—b,=c=

OTHOCHTe/IbHO Yerhlpex HeH3seCTHmX b_,, b_,, b,, b, (kax u
Bblllle, Mbl 3aMeHseM HHJeKChl BHaa —Fk Ha k), H yTBepx-
JEHHE, UYTO KOLMKA C SABJSETCH KOrpaHHUEH, O3Hauaer, uto
STH ypaBHEHHS COBMECTHBL.

Ho caomxus ypashenus (23) u nosaokus

Inde=c,, Feyz o+ e

21

Mbl HEMEIJIEHHO MOJYYHM, YTO IS COBMECTHOCTH 3THX Ypat-
HeHH# Heebxoaumo, utobbl Indc=0.

®ynkuus Ind npeacrasaser cofoit JHHelOe OTOGpaXC-
npe Z'— R, a yTBepxueHHe, UTO PaBEHCTBO Inde=0 mne-
06X0JMMO 15t COBMECTHOCTH YypaBHeHHH (23), o3HauaerT, uTo
3T0 oTOGpaxceHHe PaBHO HYJIO Ha nojipoctpaHcTse BU. [lo-
3ToMmy dopmyaa

Ind [¢]=Indec,
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rae [c]—kKaacc KOTOMOJIOTHE KOUMKJA ¢, KOPPEKTHO ormpe-
JeJIfIET HEeKoTopPoe oTo6pakeHHe

(24) Ind: H' —R.

M3 nepsbix Tpex ypaBHeHwWii (23) Mbl mocJ/ieJ0BaTebHO
HAXOHM, YTO

by = by, —C1q,
(25) b_lzbl_cm’—c.z‘,‘»
b_y=b—¢,—c—cr

Takum ofpazoM, npu mo6om b; (popmy.st (25) pawT pee-
HHe NepBbiXx Tpex ypaBHeHuil (23). Ecau xe Indc¢=0, 10
uHcao b_,, naBaemoe nocjefHedl (opmyaoit (25), ymosser-
BopsieT, OueBHAHO, H uyeTBepToMy ypaBHeHuio (23). Caeno-
satedbHo, ycjoBhe Indc=0 He TOALKO Heo6XOAWMO, HO H
JIOCTATO4HO /1t COBMECTHOCTH ypaBHeHuit (23). las orofpa-
Kenusn (24) 370 03HAUAET, YTO OHO TIpeACTaBJsieT COGOH MOHO-
mopdusm. [TockonbKy ke 3T0 oTOGpakeHHe, OYEBHAHO, MHU-
MODMHO, Mbl MOJTy4aeM, caelloBaTesibHO, UTo 0mobpaxcerue (24)
SABAKCMCA UBOMOPPUIMOM, W, 3HAUHT,

dim A*=1.

[Takum o6pasom, ecan aasi okrasgpa H'=0, 10 pas
xBagpara H' = R.}

B orauune or caywas rpynnel H'G?, mosyueHHblit pe-
3yJbTAT elile He MO3BOJsIET MOJIHOCTbIO ONpelelHThb TIpynny
['S'; n3 Hero sanwb cpepyer, uro auGo H'S'=0, mubo
/I'S' >~ R. OkasbiBaeTcsi, YTO Ha CAMOM jejle HMMeEeT MecTo
BTOpPOH cayuai, T.e.

(26) nS' = 1.

'ITo6bl yCTAHOBHTbL 3TO, HaM JOCTATOYHO NpPeNbSBHTb (hOpMY
m, € QISY,  nas KoTopoit Kouuks ¢: kl—>c,, He sBasercH
KorpaHuuelt, T. e. o6nanaer TeM cBoHcTBOM, uto Indc=s=0.

M3BecTHass M3 WKOJbI KOOPAWHATH3AUHS OKPYXKHOCTH S!
COCTOWT B TOM, uTO umMcay [ €R conocraBasieTcs TOuka p ==

(cost, sint) 3Tof OKPYXHOCTH (TE€OMETPHUECKH KOOPAH-
nara { npeacrasjaseT co60d yros, ofpasyeMulil paguyc-Bek-
TOPOM TOUKH p C MOJOXKHTEIbHBIM HanpasJeHHeM oCH alCHHCC;
Il 3TOM OCHOBAHWM Mbl OyleM HasblBaTh ee ye10804 KOOp-
dunamoi Ha OKpyxHocTH). KoopauHarta f-—cooTBeTCTBYIO-
nuM obpasoM orpaHduueHHas — SBJSETCH JOKalAbLHOH KoOp-
AMHaTOH B cMbicsie onpeleneHus 1 jekuuu | Ha Kaxpoil
hoopAHHATHOH okpecTHOCTH U, (HO, KOHeyHo, He Ha Bcefl



326 FPYINIIA H'S!

okpyxHoctd S'). MMeHHo, koopauHaTa f, orpaHHuyeHHas Ha
non 3n
(09 JT), (—*ﬂ, 0), ('__?1 —2_>v <—27E'1 "2"'>v

OyeT COOTBETCTBEHHO JIOKaJbHOH KOODAHHATOH Ha
U,, U_y, Uy, U_,.

STy JOKaJLHYI0 KOOPAMHATY Mbl 00603HAUUM uepes .
Taxum oipazom,
©7) t,=1t_,uva U,nU._,, t_,=t,na U_ nU,,
{.,=!{+2nuHa U_,nU_,;, 1t,=¢ naU,NU,.

Paccmotpenue  koopammnatht | Ha Bceft OKpyxuoctH S
(aKTHYECKH O3HAuYAer, uTO NOCPEACTBOM OTOOparKeHHs

R-—8', t+>(cost, sint),

Mbl TiepexoauM K 1ipaMoit R. PyHxkuuu Ha S!' oka2biBalotcs,
TeM CAaMbiM, IepHOAHYECKHMH (C repHoioM 2m) (YHKIHAMI
Ha R, a suHefiHble AH(depeHunanbublie dopmbel Ha S'—dop-
maMu f(1)df na R ¢ nepuoanyeckHMH kospduunentamu f(f).

Takum obpasom, B uacTHocTH, Ha S' onpeneneHa ¢opma
o, =d! (xors { 1 He Apnfercst pyuxuueir Ha S'). [Ipu stom

dt=dtk Ha Uk'
[MosTomy, cornacHo cooTHoweHHaM (27), Kounka ¢ = lc,,}
Anst (opMmbl @, OyAeT BbIPAXKaTbCS (POPMYJIaMH
2n, econ k=2, I=1,
Cpp =14 —2m, ecom k=1, [=2,
0 nns Bcex ocTanbHBIX £ W [

Caeposarenbio, Indc=2n=£0.

DopMy ©, MOKHO I[OCTPOHTH, H He o6pawasch K yrao-
BOH KOOpIHHATe f.

flcHo, 4TO x H y ABJAAOTCA MMAAKMMH GYHKUHSMH Ha S'
H, 3Hauur, Ha S' onpegpeneHsl AudxpepeHuUHAbHblE (DOPMBI
dx n dy.

3axaua 3. MNokamure, uro

Wy =xdy—ydx

——%‘ na Uy n Uy,
Wy = dy
7 Ha Uz H U_g‘

3anoso BeBEAHTE OoTCIOAE, 4To Ind ¢ = 2.
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Fpynny H'S' MOXHO TakXe BBIUHCJIHTBL 6oJiee JICTKHM
¢rioco6oM, He ucnosib3ytowuM nokpbitust {U,}, Ho 3aTo anen-
JUPYIOUIMM K AHAJIHTHYECKHM COOOpaXKEeHHAM.

J10T cr1oco6 OCHOBBLIBAETCS HA COMOCTABJEHHM KarkKaof
(popme w=f(f)df Ha okpyxHocTH S' uHTErpana

tn
To= {1t

0
[Tonyuawomeecs oroGpakenHue
(28) QIS' - R, o]0,

OYEBHIHO, JuHeHAHo u 3numMopdHo (60 Jw,5=0 mis HopMbl
w=df). Ecnu o=dg, rne g—oyukuus na S' (nepuopuue-
ckasi pyHkuus Ha R), T.e. ecnu f(f)=g'(¢), TO

lo=g )" =0.

O6patHo, ecan o =0, To QyHKRUUSA
t

g(ty="\1(tydt

0

IepHOJHYHA U rOoTOMy fiBjisieTcst (yHKuued HA S', 1S Ko-
TOpol dg = 0.

Takum o6pasom, sizpom otobpakenus (28) CayXuT noi-
I[POCTPAHCTBO TOUYHBIX (OPM, H MOTOMY 3TO OTOOpaXKeHHe
HHAyUMpYeT udoMopdusm H!S! - R,

Mostomy A*S'=1.

Kpartkocts ¥ mpocrora 3T0I0 /0Ka3aTesnbCTBA AEMOICT-
PHPYIOT CHJIy METO/I0B HHTEI'DAJhHOrO HCYHCJICHHS.

Boruucnum Tenepb rpynny HS2,

IMycts cHoBa {Ug, k=41, £2, +3}—paccmoTpeHnoe
NHILIE MOKPBITHE chepbl S2, cxeMoit B3aUMHBIX MepeceyeHui
2/JeMEHTOB KoToporo fBJjsietrcss okrTasap (13), M nycTe @ —
POM3BOJIbHASI (ABTOMAaTHUYECKH 3aMKHYTas) dopMa creneHd 2
na chepe 82, .

Tak Kak kaxioe MHoxectso U, mudxheomopduo kpyry B2,
10, corsiacHo Jemme ITyankape, ana xaxaoro k=41, +2,
+3 wa U, cyumecrsyer rtakas ¢opma o, cremeHd 1, uro
w=da, Ha U,. dns mo6ix k u [ (ans xotopux U, NU, =)
(hopma o, —o, 3amMxuyTa Ha U,NU,, u TaK Kak MHOXECTBO

U,nU, raxxe nuddeoMopdro kpyry B?, 1o cHoBa, coriacHo
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aemme [lyaHkape, cywecTByeT Takas rJjaaxas QyHKLHsI
[r: UpenNU;—R, uro

(npH 3TOoM Ge3 orpaHHueHUs OOLWHOCTH MBI MOXKEM, KOHeYHO,
CUHTATb, YTO [, = -—[,, AAs JOGbIX & u [).

Has kaxknabix Tpex uugexcos k, [, m (Rasl KOTOPLIX
UcnU,nU, =) nMeeT MeCTO paBEHCTBO

A(fis i+ i) =0p—0, -1 0y —at, | o~ =0,

W, 3HAYHUT (noa'.Koany MHOKeCTBO UkﬂU,ﬂU,,, CBHBHO),
CYUIECTBYIOT TaKHE KOHCTAHTHI Cpj,,, UTO

il?l -l flm A im.’zz Cl\;lm Ha Uk N Ul N Um

(mpu 3ToM 0e3 orpaHH4YeHHS OOLHOCTH MOXHO, KOHEYHO,
CUMTATh, YTO YHUCJIA Cj;, KOCOCHMMETPHUHO 3aBUCAT OT HH-
JEKCOB k, | ¥ m, T. e. MEHSIOT 3HaK npH JOOOH HX TpaHC-
NO3ULUH).

B 3tom noctpoeHuu uMeeTSsi, KOHEHHO, OMpEAe/elHblil
3JIEMCHT TNpou3sBoja. [leficTBUTEIbHO, BO-1IEPBLHIX, BMECTO
dopM a, MBI MoMeM B3ATb Jiodue GopMbl o, 00/aAAI0UIC
TEM CBOH"TBOM, YTO dai,=dot,, T. €. TAKUe— 31eCb Mbl CHOBA
ncronbsyem gemmy Ilyankape,—urto a,=a, |-dg,, Trac
gy U,- »R—nekoropble raagkue (yHknuu. Bo-BTopbix,
(GYHKUHH [,, Mbl AHAJOrHYHHM 06pA30M MOMKeM 3aMeHHTb Ha
Gynkuuu f,, | by, rae b, —npon3Bo/IbHbIE KOHITAHTHL (YA0-
BJIETHOPSIOULHE COOTHOWEHUIO by, = —b,,). YueT ofeux Bo3-
MOKHOCTE!l MPUBOAUT K TOMY, 4TO (DYHKUHH [,, 3aMEHsIOTCS
OyHRUMAMY [, |- gp—&; |- by, ¥, 3HAUHT, UUCJIA Cpy,,, — UHCTAAMIT

(30) Eklm =y I (bkl I- hlm - bmk)'

(3ameTuM, YTO 3aBUCHMOCTL OT (YHKUHH g, Ha mnocjepuem
Jranc ucuesaer.)

Takum o6pa3oM, opMa @ olipesensieT KOCOSHMMETpHe-
cKyio dyHKuHiO ¢: Rlm+—>c,,, ¢ TOYHOCTLIO A0 3KBHBAJEHT-
110CTH, onucbiBaeMol cooTHoweHueM (30).

Mbl OyaeM HasbiBaTb KOIOZHMMETpHuECKHe  (yHKLi
¢ klme—scy,, Osymeproimu Koyuxsamu oxtasppa (13), a ko-
UHKJbBI, MMEIOLLHE BHJ

(31 Croam =xp = Opon = Dy,

— koepanuyamu. Bece KouHKIbl 0GpasyioT JuHeHHOe Opo-
CTPAHCTBO Z* (Pa3MepHOCTb KOTOPOro paBHa 8—uHcay rpa-
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Heit okTasgpa (13)), a KorpaHuupl—ero NOArpocTpaucTso B,

CootercTBYyiollee $HaKTOPrPOCTPAHCTBO Z2%/B2 Mbl 0603HAYUM

cHiMBodioM H2. Ero snemenTbl, T. €. CMEXHble KJacchl Mpo-

(TpaHCcTBa Z® no noanpocTpaHcTBy B2, uasviaiorcs deymep-
HolMU Kaaccamu Kozomoaocull oxtaspa (13).

[lockonbky cooTdorsenue (30) B TOUHOCTH ©O3HAYAET, 4TO

KOUMKJIBL i Rlm > cy,,, Y ¢ kIM—>Cy,,, TPUHALNEXKAT OHOMY
Il TOMY Ke KJjacCy KoromoJoruii [c|, Mbl Bugum, uTo Hamu
[IOCTPOPHO HEKOTOpoe (OueBHAHO, JHHeHHoe) otolpakeHue

(32) Q25 — H2, o>l

Ecau ¢opMa © Touna, T.e. uMeer BuA da, Tle a€ Q'S?
10 3a GOPMbl &, Mbl MOXKEM NPHHATbL OTPAHUUEHUS oc]uk
(opMbl & Ha KoopauHaTHBIX okpectHocTsix U,. Torma pas-
MoCTH o —ot, OYAYT paBHBl HYJIO, W cooTHoweHHa (29) Met
MOXKEM YJIOBJIETBODHTb, MNpPUHAB 32 [,, (GYHKUHM, TOXIeECT-
neHHO paBHble HyJ/o0. TockosbKy rpu 3TOM BblGope (DyHK-
WH f,, BCe uutaa ¢, OYAYT, OUEBHIHO, PABHBI HYJIO, ITUM
JIOKa3aHo, uTo npu omobpasxcenuu (32) 6ce moursie o pmot
nepexodam 8 Hyas npocmpancmea H* (knacc koromonorui [0}
[yJIeBOTO KOUHMKJA), W, 3HAYUT, YTO 3TO OTOOParKeHHe HHAY-
IIIpYeT HEKOTopoe (Takye JHHeliHOe) oTo6paxkeHue

(33) H2S? — He.

[To auanorum co cayuaem rpynnst f'S! ecTecTRento
OKAAATb, UTO MO 0MOOpaxceHue ABAAEMCA MOHOMOPGHUIMOM,
T.e. eCcqaH KOUWKA ¢: kimwsc,,,, oTBeuawouwui dopme o,
nmeer Bua (31), To dopma ® touna. Ho ecau cooTHoweHue
(31) BbIMOJSIHEHO, TO, 3aMeHWB (YHKUMM [,, HA pPA3HOCTH
Jri—Dbg,» MBI TIOAYUUM, YTO Cy,, = 0. CienoBatenbHo, B 3TOM
ciyyae Mbl Ge3 orpaHuyeHHs OGLIHOCTH MOXKeM CUUTATh, 4TO
s 6ol rpanu kim oktasapa (13) MMeeT MeCTO COOTHO-
nieHue

(34) feo Fim - fae=0 wa Uy,nU,nU,.

Jdemna 3. Ecau pynryuu [, =—/[,, yodossemsopsom
coomuowenuto (34), mo cywecmayom maxue QUAKYUUL gy
U/, —R, umo

fei=8y—8 na UynU,

daa moGoeo pebpa kl okmasdpa (13).

B nexunn 20 Mbl J0Ka)keM oO0umylo TeopeMy 1, yacTHbim
ciyuaeM KoTopoil siBafercd Jemma 3. IToxka ke Mbl mpuMeM
31y nemMmy 6e3 Q0OKasaTe/bCTBa.
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3anpaua 4. CoorHowenue (34) no dopme MAGHTHYHO C COOTHOLil(-
Huem (15) u3 aemmbt 2. fTosbsysick 3TuM (M 3ameuaHHem 1), foKaxure
JeMMmy 3.

Ha nemmsl 3 caenyer, uro ¢opmel B,=o,—dg, A1a
Jio6oro pebpa k! okrasapa (13) yAOBAETBOPAIOT COOTHOLIEHH M

Be=P na U,nU,

¥ TOTOMY COCTABJSIIOT HeKoTopylo (opmy P Ha §2 [lpu
3TOM, TaK KaK JJIsi KakIoro k

dp=dou, =0 na U,

10 dp =0 Ha S* u, 3HauuT, PopMa ©® TOUIA.

Takum o6Gpasom, AeficTBHTE/LIIO oToOpaxeHue (33) sis-
nsercst MOHoMopdHaMoM. [ |

Janee Bbiuuc/eHHe HJET MO yXe H3BECTHOMY HaM NYTH.
Cuayasa JoKasbiBaercsi, uto H2 =~ R (¢ nomoupio dhyHKIHO-
naaa Ind: Z*— R, paBHOro cymme uYHceNl Cc,,, IO BCeM
— COOTBEICTBYIOUHM 00pa3oM OpHEHTHPOBAHHBIM! — IpaHAM
oktasapa (13)), a sareM npexbasasercs ¢opma w,, AAf KO-
TOpO# KOUMKJ ¢ OOMajiaer TeM CBOHCTBOM, uTO Indc=40.
OxonuateabHO ToJdyuaercsi, yro H2S* R, T. e.

(35) Ws? =1,

3apaua b. [lpoBefute NOAPOOHO HAMEUEHHOE JOKa3aTEABLCTBO pi-
penicrsa (35). [Y kasanue. 3a fopmy w, npumute (popmy
wg - xdy ANdz—ydx A dz+zdx A dy.
YeranoBHTL, YTO 3Ta (HIOPMA HE TOYHA, NPOWIC BCErO, eCM CHavada Jio-
KagaTb C Tnomouplo Gopmyan CTokca (RIpoueM, MOXKHO OGOHTHCH M Qop-

mysofi I'pHua), uTo unmeepar Om MO4HOL gopmee no cpepe S? parer
Hyat0, @ 3aTeM BBIYMCIUTb, YTO MHTEFPAJ OT GOPMEBI wp paBeH 4]

Mbl BHAMM, YTO Aa)Ke A/ CaMblX ITPOCTHIX MHOTOOGpa-
aufl BLUUCJAEHHE TPYNN KOIOMOJIOIHH HaTa/JKHBAeTCH Ha
on peleJieHHble TPYAHOCTH Kak KOMOHHATODPHOTO, TaK W aHa-
JHTHYECKOTO XapakTtepa. BrpoueM, uto Kacaercs koMGHHa-
TOPHBIX TPYAHOCTEH, TO MHOTAA HX MOXHO YCHeWwHO Npeo-
N0JIeTh — MK XOTA Gbl YMEHbWHTh — 1eJ1ecO06pasHbEIM BhIGO-
poM mokpuiTHs. Hanmpumep, BbiuHcaenne rpynmel  H'S*
CYILLeCTBEIIHO YNPOCTHTCS, €CTH MBI BOCNOJb3yeMcs ABYXic-
mentisiM ataacom {(U, k), (V, k)} us npumepa 10 nekuuu 6.
Bwmecto okTasipa AJsl 3TOro atjiacCa moJydaercss OTpe3okK

[ e e ]

a 10Ka3aTeldbeTBO paBeHcTBa (18) Jemaercst TpPHUBHAJIBHBIM.
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[CornacHo nemme Ilyankape a=df, na U u a=df, na V,
npuuem f,—f,=05b na UNV, rie b—muekoropasi KoHCTaHTa.
[lostomy (opmy.a

[ v Ha U,
f:\ fy+bmnaV,

KOPPEKTHO olipefiesisier Ha S? Takylo PyHKIHIO f, 4ro df == a.]

[lockosbky noclefiHee J0Ka3aTeNbCTBO JOCJOBHO NEpeHo-
cHTcst Ha caydya# cdepel S” NpPOM3BONBHOA pPasMEPHOCTH
n>=2, Mbl nonyyaeM Jaxe, 4To

(36) h'S"=0 npu n=>=2.

OJliHako ecan Mbl MONMpoOyeM 3THM CIOCOGOM BLIYHCIHTD
qucaa A™S" npu m =2, 10, IOMHMO BCEro npoyero, HaTOJK-
HEeMCSl Ha TY TPYAHOCTb, uTo K mepeceuennio U NV kapr U
n V Jgewmma [lyaHkape HemocpeiCTBEHHO HempHMeHMMa (MO-
CKOJIbKY 3TO nepecedende AudxheoMOp(hHO NPOKONOTOMY MpO-
crpaHctBy R*N\ {0}, a ne wapy). Tem He Menee BhiUHC/IEHHE
OKa3blBaeTcsl BO3MOMHEIM, eC/aH BMecTo JemMbl [lyaHnkape
BOCI0J1b30BATECS OOLIMM MpeJIoKeHHeM 3 ¥ MNPOBECTH HH-
JYKLHio no 7.

Paccmorpum cHadana cnyvait, korja 0 < m < n.
ITpeosroscenue 4. Illpu 0 <m < n umeem mecmo pa-
GEHCMEBO

(37) hmSr = 0.

Jlokasateabcrso. [lpy n=2 (korja HelipeMeHHO
m==1) pasencrso (37) HaM yxe ussectHo (cM. (18) nau (36)).
I[poBenem uuAykuHio no n. Ilpu 3ToM MBI MOXKeM MNpejmno-
Jaratb, 4To m >>2, NOCKOAbBKY npH m=1 paseHctso (37)
BBIIIE Y)Ke TaKXKe JOKa3aHo.

[Tycts yxe pokasamo, uto A*S* '=0npu 0 <m < n—1,
I MYCTb ®—MpPOH3BOJNbHAA 3aMKHyTasti ¢opMa Ha S* cre-
niern m, rae 0 < m < n. PaccMOTpHM [BYX3/IeMEHTHOe MO-
kpuithe {U, V} chepot S* u3 npumepa 10 mekuun 6.

3agaua 6. Tlokaxure, uto muosmcecmso UnV =

8"\ {Po» o} Outpgpeomoppro npoussedenuro S*~txI.
|Ykasanue. [Iloctposite auddbeomopdusmer UnV —
S RIN{0) u ST — R™N{0}.]

Cornacuo nemme Ilyankape wa U u V cymecrBytor Ta-
ke dopmet 0, u 0, crenenn m—1, yro w=dl, wHa U u
w=d0, na V. ®opma 6,—0, Ha nepeceuenun lynV 3aMK-
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HYTa U HMeeT cteneHb m—1. Ho, coraacHo yTBepxIeHHIO
3anayd 6 u npepgomenuio 3, wucao bBertn Am~1S#-t pepe-
ceuenust U NV pasno unciny Berrn h7-'Si—1 chepn S*7,
W 3HAYUT, COIVIACHO MPENNOJIOKEHHIO MHAYKUHMH, PaBHO HY-
ao. [Tostomy na U NV cyumectsyer takast (popMa o CTeneHu
m—=2, uro

6,—0, = da.

3apnava 7. Tloctpoiite na cepe S”* riajxyio (yHKLHIO
[, npuHuMatomyo 3Hauenns B orpeske [0, 1] #u paBHyO
HYJI0 BOJU3H TOYKH ¢, (T. e. B HEKOTOPOH OKPeCTHOCTH
3TOH TOYKH) W eluHWLLe BOJAM3H TOYKH p,. [YKa3aHHe.
Cp. cnencrsue 2 nemMpt 1 Jekiyn 1 wian npepjoxkense 2
Jekuud 14.]

Hcuoassys dyHKIMIO [ U3 3ajaud 7, Mbi OMpeje/uM Ha
U ¢opmy @, a Ha V Qopmy ay, NOJOKHB

[ [(ne, eanpelnV,
(au)pz'\ 0 B NMpoTMBHOM cJ/yuae (T. €. eChl p==fy),

[ (D=1 a, ean pelUnV,
(“V)pz\ 0 B mMpOTHBHOM ciyyae (T. €. eClH ) = ().

flcho, 4to (opMbl @), U o, Tagku U Ha U () V umeer mecto
paBEHCTBO & ==0l;—0y, @ 3HAYNT, 1 PABEHCTBO

8, —da,=0y,—dx, wHa UnNV.

[lostoMy (opmyna
{ 8y—da, na U,

9_1 0,—~da, Ha V
KOPPeKTHO onpefenseT Ha Bced ciepe S* Hekoropyo dop-
My 0, nas koropoit d8=w na S". [locko/abKky @ Obl1a mpo-
H3BOJILHOH 3aMKHyTOH (opMoit crenens m Ha cdepe S,
3TUM JI0KasaHo, uTto h”S" =:0,

Tem campiM mpemjiokenne 4 1Mo HHAYKUMH [OJHOCTBIO
Jokasauno. { |

Cnyuait m=n Tpakrtyercss aHaJOrMuHO.
M pedaoocenue 5. /[aa mofoco n =\ umeem mecmo pa-
BCHCIMBO

(38) AnSn — 1.
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HoxkasarteabctrBo. TlockonbKy npu n=1 paBeH-

¢tBO (38) yxe nokasaHo (cM. ¢opmyay (26)), Mbl cHOBa Mo-
;KeM BOCHOJ/Ib30BATbCA HHAYKUHeH mo .

[Tycete {U, V}—10 xe nokpoitre chepsl S*, uTo 1 BbilLeE.
Tak Kak, 1O HPEANoNONKEHHI0 HHAYKUHH, A*7!S" 1= uy,
3HAYHT, ‘

hn-t (U N V) = g1 (Sn-—l _\/i).:._‘h‘n-lSn~1 o 1’

10 Ha U NV (ywecTsyer 3aMKHyTad, HO He TOYHAs (opMa
(' crenend n1— 1, obhajarolmlasd TeM CBOKCTBOM, 4YTO Jobast
(opma crenend n—1 na U NV xoromosoruuna dopMe BHia
@9, rlle a-—HeKOoTopoe UYHCIO0.

H3zsectelM yxe cnoco6oM, Hcnonb3yd ¢yHkuuio [ U3
safiaun 7, Mbl MOxeM ¢dopMy 0’ npeactaBHTb B BHJE

(39) 00 =00 —0 na UnV,
riie 0 u 0} —mnekoropele dopmbr crenenu n—1 Ha U w

" coorBercTBentio. Tak Kak MO ycJ0BHIO d9‘°’ 0 10, CO-
r'1acHo (opMmyse (39),

A0 =db» wua UnV,

It MOTOMY paBEHCTBa :
[ dO wma U,
T\ d8Y ma V

KODPEKTIIO onpejlesior Ha S* HEKOTOpYIO dopmy @ cre-

HCIH 1.

[lycTb Teneps @-—-npou3sBo/ibHA® (OPMa CTENeHH /1 Ha
vepe S (aBTOMaTHYeCKH —3aMKHyTas). CorfacHo JeMmme
llyankape na U u na V cymectsytor takue copmsl Oy 1 0,
cretierd n—1, yto 0 =df,; va U u o=dB, na V. Popma
0, -0, samkuyra va UNV, u nostomy na UNV cymecr-
Byer Takasi opMma @ CTelleHH f1— 2 W TaKoe Yuco a € R, uto

0,—08y=da- ad® na UnV.
lpencrasus, Kak M Bblle, (bopMy @ B BHJIE Qz:Ql, -0y, Tle

“- W ay—ohopMpl Ha U 11 V coorBercTBEHHO, MBI MOXeM
nepenucaTs 3TO PaBEHCTBO B CJeJAYIOLEM BHJe:

eu—‘dau_—ae;g) = ev——dav“‘ae(‘?) Ha U ﬂ V
losromy dopmyana

(0(0)

| By—day—aby wa U,
ﬁ='l Oy—da,—ab) na V
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KOPPEKTHO omnpefensier Ha S® HekoTopyio dopmy P crenenu
n—1. Ilpn 3rom

df =db,—adf =0—a0'” na U

dp=dby—addf) =0—an'® na V.

Cnenosarenpio, df=wv-—aw'® Ha scelt cdepe S", T. c.
dopma © koroMosornyHa dopMe an'®.

Has 3aBepiieHHs jJokasaTenbcTBa paseHcTBa (38) ocra-
JI0Ch MO3TOMY JHIOb NOKa3aTb, 4YTO ¢opMa ©'® He KOromo-
JoruyHa HyJ/o (He sBasterca TouHoit ¢opmoit). Ho ecau
o®=d0, To Ha U nmeer Mecto pasBeHcTBo dO{Y =d(0],), a
nostomy u pasenctso 0f =0[,-+ dg,, rae ¢,—dopma cre-
neiu n—2 Ha U. Ananoruuno, 0 =0|, + do,, rae ¢, —
raaaxkast Gynkuusi Ha V.

CaenosatensHo, Ha U NV

00 =Y — 0P =d (Py—v),

T. €. ¢opma 8 amisiercs, BONPeKH NPERMOJIOMEHHIO, TOU-
Hoit copmoii. TlosToMy paBeHCTBO 0 =d6 HeBO3MOXKHO. | !

Ha npumepe chep S, S u S” Mbi B 3T0il neKuuu rpo-
JEMOHCTPHPOBAJIM TPH F/aBHeHWHX cnocoGa BBIYHC/AEHISI
rpynn KOroMoJIOruit MHOroo6pasusl (C NOMOWLbLIO MOKpBITILY,
NepecevyeHHs JoObIX MNOACeMeHCTB KOTOPRIX JAH(PeoMOPdHLI
wapy, ¢ nomouio 6osee O6UMX TNOKPBITHH, He YIOBJETBO-
pSIIOHX 3TOMY YCJIOBHIO, H ¢ NMOMOLLbIO HHTerpasos). B cie-
AYIOIHX JEKUMSIX Mbl PacCMOTPHM 3TH crocolel Gosee cu-
creMatHyHo. [IpuMep cdep 6yreT npn 3TOM CJIYKHTb 00pa3-
IIOM M OTNPaBHOM TOYKOHM, XOTSl, KaK [MpaBHJIO, SIBHBIX
CCBbIIOK Ha 3TOT MPHMEp Mbl felaTh He 6yneMm.



