Jexuyusn 18

"

Jlunelinvle auddepenuHanbhbie dopmbl.— [IuddepernHans-
Hble GOpPMhl NMPOH3BONLHOH creneHH.— [IHddepenunanbhnie
(HOPMBL KaK (GYHKILHOHAJL! OT BEKTOPHBLIX fogeil.— BHyTpeH-
Hee [pOH3BEJieHHE BEKTOPHOrO Moas H JHpdepeHLHaNbHOH
tdopmbl.— [lepenoc anddepenunanbhof GOpMEL OCPeACTBOM
rJIafiKoTo 0TOGpaKeHHd,

OG6paTHMCA Tenepb K H3YYEHHIO KOBEKTOPHLIX NoJiell Ha 2.
Kaxuoe Takoe nose o B mpou3BosbHOH Kapre (U, x'..., x")
3d1TUCHIBAETCA B BHJE

oa=oa;dx va U

(cM. dopmyay (12) nekuuu 14), T. e. B Buae JHHeHHON GOPMBI
or adppepenunansos dxt, ..., dx" JOKaJbHBHIX KOOPAHHAT.
Ha 3TOM OCHOBaHMH KOBEKTOPHbIE MOJISI HAa3LIBAOTCA OGLIYHO
Aunelineimu  Oudepenyuarononu  dopmanu (a  GyHKUHH
o, i=1, ..., n,—ux xosppuyuenmamu B Kapre (U, h)).
JliuneiiHoe mpocTpaucTeo T,.2° sHHeliHbIX AuddepeHIlHaNbHBIX
opM ob6o3HayaeTcs TaKXke cuUMBojoM Q1T

Has mo6oit  MHHeRHOMR nnctxbepeuunanbuon Gopmbr @
u Jmo6oro sektopHoro mosis X Qopmyaa

a(X)(p)=0o,(X,), peZ,

onpeneasier ¢yukuuio o(X) Ha 2. Sta QyHKuUs 0603HA-
qaeTCsl TaKKe cHMBoJaMH <&, X), iyo. H X _1o H Ha3wl-
BAETCS BHYMPERRUmM npoussedenuem ¢opmul o u noas X.
B kaxnmon kdpre (U, h)=(U, x*, ..., x") dyHkuus o (X)
BbipaxkaeTcs GopmyJioH

(1) a(X):a,.Xi,

riie X/ —xoMnoHeHTbl Hoas X, a O, — KO3(b(PHIHEHTH (POPMBI 0
B kapre (U, h), OTKyZa HeNmoCpPeACTBEHHO CJIENyeT, YTO PyHK-
yus o(X) esadka wa 2. [B nexumun 17 Mbl 5TY GyHKIHIO
yxe adhoc paccMaTpHBaJ/JH HpPH BbIYHCJEHHH NPOH3BOJHOM
JIn ot BekTOpHOro moJs.|

Takum o6pasom, mas JoGoi AuddepeHiHaNbHOR POPMBI
o€ QLT dopmyna

X—a(X)

olipefleJIfieT HEKOTOpoe OTOGpakeHue
(2) o a7 —FX,
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ABJsolUeecs, o4eBHAHO, MoptuaMom F.2'-400y seti, T. €. y IOBJIe-
TBOpALOLILEe COOTHOLLEHHIO

o (fX) = o (X)

s awobolt ¢yHkuuH [ € FZ u gwob6oro moas X € 0.
Mbl 6yeM roBOpUTh, YTO MOpGU3M (2) nopoxaaercs Aub-
tepennagbHON (HOPMOH O,
Mpedroncenne 1. [das aoGozo xaycOopghosa 2aadko20
MHo2006pasus I coomgemcmaue

(3) gopma o.=> mopgusm (2)

npedcmasasem cob0l U30MOpuU3M AUKELHO20 npocmpaNcmea
QLY na auneinoe npocmpancmso Homg g (0.2, FX) mopehus-
mo8 (2).

Jlokasare/bCTBY 3TOro MNpeAJOXeHHA Mbl OpejnoliemM
HECKOJIBKO IIPOCTHIX JeMM O Mop¢dusmax BHla (2). Muoro-
o6pasue 2 Mbl 6y/ieM B STHX JleMMaX CYHTaTb XayCJOP(OBLIM.

Mur 6yfem roBOpHTBH, YTO BeKTOpHbe mossi X H Y cosna-
Oarom 66ausu mouku p € L, €CJd OHH COBNAJAaloT Ha HEKOTO-
poit okpectHocTH 3Toit Toukd. (Cp. B sekuuu 16 ananoruu-
HOe onpelelieHHe IS (yHKIHH.)

Jlexsa I (cBOHCTBO JOKa/nbHOCTH MOp(QH3-
MoB aZ —FZ). Ecau eexmopnoie noas X u Y cosnadarom
86ausu mouku p €L, mo 043 aoGozo mopgusma (2) gynkyuu
a()ﬂ u o (Y) maxice cosnadarom 66au3u MOYKU p.

oka3aTeabcTBO. (Cp. ¢ 10Ka3aTeqbCTBOM CJeACT"
Busi 2 Jemmbl 1 Jexuuu 16.) [Tycte X =Y Ha okpecTHOCTH U
TOYKH p, H NYCTb @ —TaKas raagkas ¢yHkuusa 2 — R, yTO
¢=0 BHe H @=1 Ha HekoTopoil cojepxaueiica B U
okpectHocTH W Touku p (cM. caeictBHe 1 seMMbl | Jek-
uuu 16). Torma mose ¢-(X—Y) pasHo Hyawo Ha 2, T. e.
fiBAsieTcss HyJeM JHHelHoro mnpocTpaHcta a2'. Ilostomy
B CHJY JHHeHHOCTH MoptH3Ma

afp-(X—Y)]=0

v, 3HauuT, ¢-a(X—Y)=0. [Tockosbky @=1 Ha W, 31uM
noka3saHo, uto o (X —Y)=0 na W u, 3nauut, a(X)=a(Y)
Ha W. O

Jdennma 2. ITycme U omxpoimo ¢ X', u nycme py,€U.
To20a dan aoGozo eexkmoprozo noas X' wna U cywecmsyem
maxoe eexkmoproe noae X na 2, umo X' = X 86.ausu mouxu p,.

JdokasateabcTBo. (Cp. c 10Ka3aTeNbCTBOM J1IEMMBI |
aAeknud 16.) CorsnacHo npentoxerulo 4 Jgekuud 8 B 2
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HafilyTcA TakHe OTKphiTHle MHOXecTBa V u W, urto
peEW, Wcv, VeU,

u g naput (V, W) cywectsyer dyukuuns Ypeicona ¢. das
1POH3BOJNBHOH TOYKH p € £ MBI MONONKHM

X [ o(p X, e pelU,
PTY 0, et pgU.

Slcao, uto moae X: p+—> X, rnanke Ha Z v conajaer Ha W
¢ noneM X'. I

Caeocmene 1. [Jas moGoi mouku p, muocoobpasus X
u mobozo eexmopa A€T, X cyuwecmeyem na L makoe 6ex-
mophoe nose X, 4mo

X, = A.

HoxkasarteasctBo. Ilycrs (U, B)=(U, x!, ..., x")—
takasi Kapra, uto p,€ U, u nycrtb

A=al (-6—> .
6x" Po

Oupenennm Ha U BekTophoe mose X', riojiaras

X,’,=a"'( 61 )
oxt Jp

1n kKaxnaoi Touku p €U, CornacHo aemme 2 Ha 2 cyue-
cTByer Takoe mose X, yto X' = X BOJM3M TOYKH p,. B uact-
toctH, X, =X, =A. [J

CaedcmBue 2, [lra 06020 OMKpLIMO20 MHONCECTBA
UcZ kaxosui moppusn o: a% — FL undyyupyem eduncm-
BCHHOUL MOpPHUIM

() ay: aU —FU,

01 Komopoco umeem Mecmo KOoMMYymamusKiasa duaepafma
(’[2‘ — aU

(5) ol ey
FZ —FU,

COPUBORMANL HbIE CMPEAKL KOMOPOU A8ASIOMCA OMOJ pasce RuImu
O2panudenus, m. e. maxot, 4mo

& (X) |y = (X v)

das mo6ozo eexmoprozo nosf X wa 2. (Cp. ¢ npemnioxe-
HueM 1 nexuup 16.)



288 JIMHEMHBIE JHOOEPEHUHAJIbHBIE ®OPMbI

HokasateanbcTBo. Ilycth MOpdH3M a CYLIECTBYET,
H nycTb X —npousBo/ibHOe BekTopHoe noJsie Ha U. CorsacHo
JemMme 2 agsa J06oi ToukH p € U Ha 2 cylecTBYeT BeKTOp-
Hoe moJjie X', coBnajawomee B6au3u p c noseM X. Ilpu stom,
ecain X' =X wna oxpectnoctH W TOuKH p, TO

ay (X) ly = (X) |
H, B 4acCTHOCTH,

(6) ay (X) (p) =a (X") (p).

Kpowme Toro, B culy cBOMcTBa JOKaJbHOCTH MOpdH3Ma o AJst
mobuix asyx nojett X' u X” Ha 2, coBnajalomHuXx BOJH3H p
c noseM X, GyaeT HMeTb MECTO PaBEHCTBO

(€) a (X') (p) =0 (X") (p),

HoKa3blBalollee, yTo npaBas 4yacTb Gopmysanl (6) He 3aBHCHT
or BbiGopa noas X. D10 10Ka3biBaeT eIHHCTBEHHOCTb MOP-
dusma o :

Jns nokasaTenbcTBa CYIIECTBOBAHHS MOpP(H3Ma 0. Mbl
aas qwo6oro BekTOopHOro noasi X Ha U onpegenuMm ¢yHK-
uxio o (X) dopmyaoit (6). CornacHo dopmyane (6°) sto onpe-
ZeneHHe KoppekTHo. Bosee toro, ecan X' = X Ha okpecTHo-
cti W ToukH p, 10 ay(X)=a(X') na W, otkyaa caenyer,
yTo (yHKuHA o, (X) raagka wa U, u, 3Hauut, Qopmyaa
o X —ay (X) onpenensier HEKOTOpPoe OTOGPaXKeHHE

Oy al —FU.

Ecau teneps X€aU u [f€FU, a X,€0% u [,€FZ,
npuyeM X=X, u [=f, B6au3u Toukn p, 10 fX=f X,
BOJIH3H TOYKH p, H THOTOMY

ay (FX) (p) =0 (F,.X,) (p) = (F, (X)) (p) =
=f1(p) & (X0) (p) =T (p)- oy (X) (p) = [[frr (X)] (P).

CnepnoBarenbto, ay(fX)=fa, (X) H, 3uauut, o, ABasgercs
mMopdH3MOM MonayJed.

Hakonen, Tak Kak kaxzoe nose X Ha 2 MOXeT ciy-
#uTb noseM X' gaas noas X|,; (70 OTHOILIEHHIO K HPOH3-
BoJIbHOH Touke p €U), TO

ay (X |y) (p) = (X) (p)

B KaxJol Touke p € U. CaenoBarenbHo, aHarpamma (D) Kom-
MyTaTHBHa. ]

Jdenna 3. B mobod rapme (U, h)y=(U, x, ..., x")
kanoi mopguam (4) deidicmsyem no opmysre
(7 @y (X) =a, X,
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<

rie o i=1, ..., n,— nexomopeie 2aadxue na U ¢yuryuu,
a X, i=1, ..., n,— xomnonenmot eekmoprozo noss X @ Kap-
me (U, h).

9 .
JokasateasctBo. Tak kak X=X‘—i Ha U, To

X
(0 =y () Xt

rae a.=a(% . d

Caedcmsue 1. Mopgusm (4) noposmcdaemes na U aud)-
grepenyuarenoldl gopmoil

(8) aU=a,~dxi. |

Tenepp MBl yXKe MOKeM JOKa3aTh NpeloxeHue 1.

HokasateabcTBo npelanoxenus 1. Urobu He
3anyTaThCl B OTOXJECTBJAEHHAX, MBI GYJeM B 3TOM JOKa3a-
TeNbCcTBe MopdH3M (2), nopoxpaeHHbH dopMoil &, 0603HaYaTh
CHMBOJIOM &. SICHO, 4TO OTOGpaXKeHHe (3) numeftno. ITycts
a=0, T. e a,(X,)=0 a1s moboro BekTopHOTro noas X
Ha 2 u Jmobol Touku p € 2. CoraacHo caencTBHIO | eMMBI 2
J1S J1Io6oH TOYKH p, € ' u KaxJIoro Bektopa A €T, Z cyue-
(‘TByeT TaKoe noJe XeaZ, uro X, =A. C.nenosaTe.nbno,

s (A)=0, 1. e. a; =0 Ha T, 2. osToMy @ =0,

" Srim JI0Ka3allo, uTo 0T06pa>xe1me (3) mMounomopdHo.

ycte Pp—npoussoapubtii Mopdusm aZ -—F2. Coraacuo
caefictBuIo 1 reMmbl 3 s ao6o# Kaptel (U, h)=(U, &, ..., x")
mopouam B, aU — FU nopoxpaercs dopmoit (8), rne o=
- (%) ‘Ecnu (U', BY=U', xV, ..., x¥)—npyras
kapra 4 MopdusM By Ha U’ nopoxpaercst popmoit ayr =
= oy dx”, To B cuay cBoficTBa JIoKasbHOCTH Mopdu3ma B Ha
nepecedeHnd U U’ 6yner uMeTb MeCTO PaBEHCTBO

o; dxt = dxt',
9T0 NMOKa3blBaer, 4TO, HOJIOXHB
o, =(ay),, ecau peU,

MBI KOpPpeKTHO onpefledM Ha 2 KOBeKTOpHoe moJe o, 06Ja-
jlalolmee TeM CBOHCTBOM, YTO O |y==0; AJsi JIOOOH KOOpAH- -
natHo#t okpectHocTH U M motoMy, Bo-mepBbIX, IM1afKoe, a BO-
BTOPBIX, HOpoxjalouee naHHbli Mopduam B (T. e. Takoe, 4TO

%= .

10 M, M. MocTtiukon, cem, !}
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CrenoBatenibHO, oToGpaxeHue (3) anumopdro. [J

B nanbHefiiemM Mpl, Kak npasusio, GYIAeM OTOXKIAECTBSITI,
JIHHeliHble aupdepeHnuabhbie (GOpMbl (KOBEKTOPHblE OJIS)
Ha Z U nopoxJeHHbe WMH MopdH3MbL (2).

‘3ameuyanue 1. O6paruM BHUMaHHe HA TO, YTO OMO-
6pascerue (3) camo neasemca mopgusmom FL-modyaei, T. e.—
B 0GO3HAYEHHSX, BBEJEHHbIX NMpPH IOKAa3aTesbCTBE [PepIoNKe-
Hug 1,—ana goGoii ¢opmbl o € Q12 U J0GO#  PYHKIH
f €FZ uMmeer MecTo paBeHCTBO

_ fa=fa,
rae MOplbIdBMA féc ONpEne/Isercs, Kak 3TO NPHHSATO B asrebpe,
dopmyoit (fe) (X) = fo (X).

Oco6oe 3HayeHHe HMMEIOT TeH30DHbIE NOJSl @, CONOCTaB-
Jstiole Kaxao# Touke p € 2 Kococummenpudeckul mensop o,
T. e. (cm. geknuio 11.8) rtewsop Tuna (r, 0), KOMIIOHEHTb!
KOTOPOTO MEHSAIOT 3HaK NpH Jo0oH TPaHCNO3HIHMU MHIEKCOB.
(Uucno r HasbiBaeTcst NpU 3TOM cCrienensio noas o.) Has
JMo6bix noJeil 0 U © KOCOCHMMETpHYECKHX TeH30pOB GopMyJa

0 No),=0, A\ o,

rae 6, A\ ©,—BHelwHee npousseneHHe Tensopos 0, u o, (cm.
Jlekumo I 9) oupeleaser nose O A o xococummeTpuqecxux
TEH30pOB, CTeNeHb KOTOPOrO paBHa CYMMe cTeneHell mnoJeil
0 1 ©. Tak KaKk KOMNOHEHTbl BHEWIHEro NpOH3BENEHHS IBYX
TEH30pOB aJre6panyecKd BbIPaXkKalTCs uepe3 KOMIOHEHTH
comMHOXHTesiell  (cM. ¢opmyay (7) nexuuu 11.96), 10 das
2aadkux nosed 8 u ® nose 6 A\ © eaadko,

Bce anre6panueckue cBOHCTBA BHELIHErO YMHOXEHH S KOCO-
CHMMETDHYECKHX TEeH30pOB (HanpuMmep, acCONHATUBHOCTb
U KOCOKOMMYTaTHBHOCTb; cM. Jsekuuio J1.96) coxpausiorcs,
KOHeYHO, M A uXx noJsefl. TakuM o6pasom, BO BHelUHeM
npousBelJeHHH JIO6OTO YuCJa 0OJeH KOCOCHMMETPHYECKHX
TEH30pOB CKOOKH MOXHO He nucaTb, W JJis Jobbix nodeit 0
¥ ©® KOCOCHMMETPHYECKHX TEH30pOB HMeeT MecTo ¢opmyJia

0 AB=(—1)"0 A o,

rie r —creneHb NOJs ®, a s—cTeneHb noas 6,

IIpu r=0 noae o saBiaserca ¢yHkuued f, a BHellHee Npo-
n3BeneHne ® A 0—oObuHbIM nNpou3BeseHueM fO dynxumu f
Ha nose 0.

HM3BecTHble BbIPAXKEHHSI KOCOCHMMETPHYECKHX TEH30pPOB
tuna_ (r, 0) uepes BHelHHe POH3BeJEHHS KOBEKTOPOB CONps-
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xenroro 6asuca (cM. dopmyabt (3) u (5) sekuuu I1.8) noka-
3pBAIOT, 4TO Kaxjoe noJie KOCOCHMMETPHIECKHX TeH30pOoB Ha
HPOHU3BOJIbHOH KOOpAMHATHOH oKpectHoctH U Bblpaxaercs
(hopmyy10it

9) w=%w[, i XA LA dxir =

=z . 2 O, i dXA Lo AdXr,
<h<..<ip<n
rje @y, ... i, — KOMIOHEHTh{ noss o B kapte (U, x, ..., x")

(sm.nmom,necn raagkumi ¢yHkuusamu Ha U). Ha stom ocHo-
BAUHYA OIS KOCOCHMMETPHUYECKHX TEH30POB Ha3bIBAIOTCA TAKKE
Jupeperyuarvrpimu opmamu Ha MHozoobpasuu I

[Ipu r =1 Mbl nosyyaem paccMOTpeHHble Bbillle JIHHeHHble
Jupbepenuanbinie opmel, a npu r=0—raagkue ¢yHK-
it Ha 2.

Bce puddepenunanevuble dopmbl ctenedd r == 0 obGpasyior
JniefiHoe noanpoctpancreo Q7% npoctpaHcrea 1,4 Bcex
TeH30pHbIX Toselt TMna (r, 0). Takum obpasom, Q°2 =FZ

QLY =T,2 (Toraa Kak npu r > | Bkouenne Q' X cT,2
saBefiomo ctporoe). CumBosn QLY Bblllle Mbl y2Ke HCNOJIb30-
BAJIH.

3ameTHM, UTO .

QT =0
s goboro r > n.

Hurtepnperupys tensopnl tuna (r, 0) Kak noJuauHeHHble
tbyHKul/IOHaJH:.I OT BEKTOPOB, MBI MoOXKeM JiioGoH AuddepeH-
1ma.nbuou dopme © cTeneHu r U JIOObIM BeKToprIM noJsM

1y - .-y X, conocraBuTb ¢pyHKuuio (X, ..., X,) Ha 7,
:malreuue KOTOpOId B TOuKe p € 2 3agaerca (opmyJoil

w(le cc Xr) (p)=")n ((Xl)p7 LR | (Xr)P)'
Eciu B kapre (U, x4, ..., x")

0= ... X o dt .. Adxir

1L <...<lrgn

{ ir 0
X, = X¥ axt, o X=XE L
TO - ‘
.. Xill X[Ir
(l)(Xl, sy Xr)=2 . szl.--fr T Ha U
Iy <...<irsn Xi. Xfr
. r - r
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(cm. dopmyay (13) nekuun 11.96). Cnenosatensho, ¢ynk-
yua o(X,, ..., X,) eaadka.
[Moayuennoe oroGpaxenue

(10) @ aZ'X ... XaZ —FZ, (X1 ..., X)=> 0 (Xyree0r X,
I___m___l

oueBUaHO, F.2'-noasusunedno, T. €. HO KaXIAOMy aprymenty
oHO siBasiercd Mopdusmom F.2'-monmyseit. Kpome Toro, owo
KOCOCUMMEMpuU4Ho, 1. €. NpH J1o60H TPAHCNO3HUMH apTyMeH-
TOB MeHseT 3HAK.

Tak xe Kak u npu r=1 (cm. npennoxende 1 U 3ame-
yaHue 1), ecau mnozoobpasue T xaycoopgoso, mo npu sobom
r =1 coomeemcmasue

(1 popma cmenenu r=>omobpaxcerue (10)

3adaem uszomopgroe omobpascenue FL-mooysn QUL na FL-
Mmo0yas scex kococummempudeckux R -noaurunelinpix omobpa-
acerutd (10). oxasaresbCcTBO NPaKTHYECKH IOCJOBHO NOBTO-
pfAieT 1N0Ka3aTenbCTBO NPeNJOMeHHA 1, H Mbl NpeJoCTaBUM
ero uuTaTtenio (00A3aTeNbHO MNOAPOOHO ero nposexutel).
B janbHefiluem Mbl, Kak npaBuao, GyaeM OTOXKIECTB/ATH
JuddepeHuranbHble GOPMbl C COOTBETCTBYIOIUMH OTOGpaXKe-
nuamu (10).

3ameyanue 2. AnajsoruynpiM 06pa3oM NPOU3BOJbHbIE
TeH30pHble nosia Ha 2 tuna (r, 0), r > 0, oToXaeCTBAAOTCA
¢ (He 06s13aTe/1bHO, KOCOCHUMMETPHYHBIMU) F.Z -nonunHReliHBIMH
oTo6paxeHHsAMH

aZ X ... Xo¥ —FZ,
L
r pas

a Teus3opHele nojda tuna (r, s), r =0, s >0,—c FZ-nosu-
JIUHEAHBIMH OTOOpaKEHUAMU BHJA

(12) S: e X.. . X aTXQLILX ... XQXL —FL.
L bl }

r pa3 s pa3

B uactHocTH,
a2 = Homgg (R 7, FT)

(nosio X orBevaer F2'-nnHeiiHoe oTo6paxenue iy: o —> X _iay).
Iostomy npu s=1 kaxgoe nose (12) MokHO HHTepnpeTHpO-
BaTh Kak FZ-nojunuHeiiHoe oTOGpaKeHHe

S a¥x... xaZ- a7,
L— |

r pas
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CONOCTABJIAONEe BeKTOPHBIM nossaM X, ..., X, Takoe Bek-
topHoe noge S(X;, ..., X,), ut0
S(Xy ooy X)) —e=8(X,, ..., X,, @)

aas mobolt nuddepenunanbHoll popme o € QLY.

3apaua 1. Jlaiite ananorsynylo HHTEpnpeTalHio otobpaxenns (12)
npi § > 1,

B cusy otoxpectsienusi (11) Kaxpaoe sekTopHOe moje X
[103BOJIET CONOCTAaBHTb NPOU3BOJIbHOM (opMe ® cTeneHu 7 > 0
JopMy iyo=X_J1@ cTeneHu r—1, 3HaueHHe KOTOPOH Ha
BCKTOPHBIX nosax Xy, ..., X,_, 3amaercs dopmyJoi

(X)X, ..., X,_)=0(X, X, ..., X,_,).

GopMa X 1o 143bIBACTCH  GHYMPCHHUM  NPOU3GEOCHUEM
nonst X u Qopmel ©. [[Ipu r=1 Mbl ee yxe paccMatpuBajIu
B Hauaje STOH JIeKIHH. ]

[Ipu r=0 (. e. B cayuvae Korza ¢opmMa o SIBJsieTcH
(hyHKI1HMel) Mbl O onpeeseHHUio 6y JeM CUuTaTh, 4to X _Jo=0
Ji5 Jioboro noast X,

3ameTuM Tenepb, uTO B HHTepnpeTauuu auddepeHuHas b-
ubix GopM Kak ortobpaxenuit (10) BHewHee npoussefeHue
0 A ® ¢opmbl O creneHu r Ha GopMy @ CTeneHH S 3anaercs
popmyJoi
(13) @No)(Xy, ..., X,pg)=

=§809(X,,(,,, coor Xo )Xo a0 Xorae),s

rje CyMMHpOBaHHe pacrnpoCTPaHeHO Ha BCE lepeTacoBKH O
tuna (r, s) (em. dopmyay (14) mekuuu 11.96).

Orciona cJenyer, uto IJIsi BHYMPEHHe20 npOUSBe0eHus

X _1(0 N\ @) eexmoprozo noss X wa popmy 6 N\ o umeem
rMecmo hopmyaa

(1) X aO@A0)=(X_ab) Ao (—1)Y0A (X2e),

ede r—cmenenv opmoi 0. JleiicTBuTebHO, COrJacHO GopMmy-

se (13) ans mobbx noaedt X, ..., X, o
X—-J(e A (o)(Xl, e X )=(0 A 0) (X, Xy,..., Xrrs-1)=
=2809(ya(1)’ ceey yc(r))(‘) (ya (F1)s == oy Yoireoh
o
((Y —le) /\ (0) (X11 sy Xr+s—1)=

=§506 (y19 yﬂ(ﬁ)’ LR YG(r))m(yc (rt 1)y =+ o Yﬂ(f +S))’
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rae V=X, Y,=X,,..., Y,,,=X,,,_, u rae B nepsoit
cymMme o npo6GeraeT Bce nepeTacoBKH Tuna (r, s), a BO BTO-
pofi—TosbKO T€, A KoTopbix o(1)=1. IlockosbKy ans
Kaxnoi neperacoBKu o tuma (r, §) ym6o o(l)=1, aubo
o(r+ 1)=1, orciona crenyer, uto :

(15) (Xa@A0)—(X 1) A 0)(Xy, ...y Xpyoy)=
=§306(y0(1)’ ey Ya(r))(')(yu Yc(r+a), NP ya(r+s)),

rie CyMMHpOBaHHE pacnpocTpaHEHO Ha BCE NEPeTacoBKH O,
IJ1 KOTophiX o (r-+1)=1.

Ho kaxpasa neperacoka o tuna (r, s) c o(r+1)=1
onpezesisier no dopmyne

| o(@—1, eciu a=1,...,r,
'c(a)=1 o(a+1—1, eau a=r-+1,...,r4s—1,
neperacosky Tt tuna (r, s—1), n4s KoTopo#
Yo =Xean oo Yoin =Xop
yG(r+2)=X‘l:(r+1)1 . yc(r+8)—X‘t(r+S—l)
H
go=(— 1) &

[Tostomy npaBas yactb opmyJnl (15) paBHa
(=1 Zetﬂ (Xeqyy - s X)) 0(X, X pinys -0 Kipisn) =

=(—1)rOANXAN)(Xy -0y Xpvsoi)s

4yTo H JoKasbiBaer dopmyay (14). ]
Jluneiinniit onepatop D, nepesozpamuii Gopme B (opmsl,
¥ aas jg1o6eix Gopm 0 H © yIOBJETBOPSIOLLME COOTHOLIEHHIO

D(O/\w):DG/\w+(—1)’6/\Dw,

rae r—creneHb q)opMH 8, HaspiBaercsi anmudugppepenyupo-
eanuem. B 3TOl TePMUHOJIOTHH JOKa3aHHOe YTBepXjeHuHe
o3Hayaer, YTo 048 A100020 GekmopHozo noas X onepamop
iy=X enympenneeo ymuoofceuuﬂ ra X saeasemca anmu-
ougpeperyuposaruen.

[lycts f: 2 — % —npousBosbHOe IJajKoe otoOpaxeHue,
a o-—npousBosbHas jguddepennuanbHas (opma CTeneHH

>0 na muoroo6pasuu . Kaxpoit Touke p € 2 Mul OTHe-
ceM KOCOCHMMeTpW{eCKHH TeH30p ( f*w npocrpanctsa T,Z,
NpHHUMalol il Ha Bektopax A,, ..., A, €T, 2 3HaQeHue

(iw)p( 1+t Ar = q df)p 1’--'1(df)p
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rie, Kak Bceria, ¢=/[(p) u
@df)p: T, & —T,%Y
— audepepenunan oro6paxenusi f B Touke p. Ecuum
U, By=WU,x, ..., x)yu V, =V, o, ..., y™
-— TaKue KapTel MHoroobpasuil 2 u %, uto fUcV, u ecau
y=Fx, ..., x", j=1,...,m,

— (yHknuH, Bbipaxarouine B Kaprax (U, k) u (V, k) otobpa-
xKeHue f, ToO

() (), o=t

H NOTOMY

(o ),((ax,‘) R (a%),,)*
(), (2 () ()

Al JIOGBIX MHAEKCOB [y, ...,i,=1, ..., n. Ho no onpenene-

ITHIO
: (—9—) )zw,l...,-, (@)= (@p...;o) (P),

® _a_>
! (dy“ r[’ ayir q

rae oy,...;,—Koadpdunuentl dopmu ® B Kapte (V, k). Beoas
110 aHAJOTHH (PYHKIHH

o () ()

Mbl HOJIyql/lM, cJeoBaTeJIbHO, 4YTO JJis1 JIOOBIX HHIAEKcOod

[y ooy ip,=1, ..., n Ha OKpecTHocTH U uMeeT MecTO pa-
BEHCTBO

. dfl ofir
(16) (f. Yiy...i Ox“ . dx"( jie lrof)’

loKasblBawlilee, B YacTHOCTH, 4TO ¢yukyuu (f*®);, . i, esadku
na U,

[Tostomy dopmysa
(17) o= X ... (o), ., dxs AL Adxir

1€t <...<irgn

onpenensier Ha U puddepennvansHyio gopmy f*o.

CpaBHeHHe onpefie/ieHHH MOKa3niBaeT Temepb, YTO B KaX-
noit Touke p €U 3ra ¢opmMa npunumaer suauenue (f*),.
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STHM J0OKa3aHo, YTO COOMEenicmeue
p>(f*a),

onpedeasiem Ha X Ouppepenyuarsnyro gopmy f*o. B Kax-
noit kapre (U, x*, ..., x") dopma j*® Belpaxaercs ¢opMmy-
no#t (17) (1. e., unaue roBops, KoadxpunreHTamu 310t HOPMbL
B Kapre (U, x', ..., x") sBamorcs ¢yHknuu (16)).

Onpeodeaerne 1. O dopme [*@ roBopsit, 4TO OHa NOJY-
YeHa U3 (HOPMBI ® NEPEeHOCOM TOCPENCTBOM IVIAAKOTO oTo6pa-
xKeHHs f.

flcHo, uTO OTOGpaxKeHue

f* QY - T, oo,
JIMHEAHO M TNEePecTaHOBOYHO C BHEIUHMM YMHOXKEHHEM:
f*(e/\w)=f*9/\ *o

ais o6bix dopMm 6 U © Ha %Y.
Kpome toro, eciin f: & —%Y u g: ¥ — 3, 10

(gof)*=[*og",

a e [=id: & — 2 —roxiecTBeHHoe oTOGpaxeHHe, To
¥ Q2 — QrZ —rakxke TOKIAECTBEHHOE OTOGpaKeHHe.

[Ipu r=0, Korga dopma @ sBJseTcs ryaakoH (yHKUHel
g Y —R, MBI HMeeM

[*g=gof.
Hust cnyyas, korga [ sBiasercs AupdeoMopdusmom ¢,
KOHCTPYKIHSI (OPMBl f* sIBJISIeTCA 4acTHBIM cJayuaem ofuied
KOHCTPYKuuu @*S u3 jekunu 15. (Cp. 3ameyanue 1 sekuuu 15.)

Js npou3sBoJibHOro NoamMHorooGpasus & MHoroobpasus 2'
¥ OTBeyaloulero eMy BJIOXKeHuf L@ &Y — £ oroOpaxeHue

WV QR — Qry

ABJIIETC HE uYeM HHBIM, KakK 0molpadscerueMm O0epaHuteHUs,
nepesodsiiuM GopmMy © Ha 2 B fopmy o|y Ha ¥, 1as Ko-
TOpoOil

@lg)p(Ay -+ A)=0,(A;, ..., 4,)

B J110Goit TouKe p €Y H AJ151 Jo6bIX BekTopoB Ay, ..., A, €T, %
(rze, ecrectsenHo, npocrpanctso T,& paccmanHBaeTc;x KaK
NOANPOCTPAaHCTBO npocrpaHcrsa T fZ’)

GameuaHue 3. KOHCprKum dopmbl fo* HemelseHHO
NepeHOCHTCS Ha NMpPOH3BOJIbHBIE TeH30pHBle noJs Ttuna (r, 0),
r=0. Ina kaxjoro Takoro nojss S Ha ¥ nose f*S Ha 2’
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salaercd  dopmydion
(7"S)p (Ars -y A)=8,(@Np Av - -4 (d])p A
e p€Z, q=f(p) u Ay, ..., A,€T,Z, 4 KOMIOHEHTHI
(/‘*S)L-,_S_;, noq.n)g fid Bblpa)KaIOTCH qepes  komnonenTs Siur
nong S no ¢gopmyne
i ir
(IS i af r..4r0f)-

vokr axfx “Ox fr

[MoguepkHem, uto Ha noas Tuna (r, s) ¢ s>0 3ra
KOHCTPYKLHS He ofofliaeTcss (ecsy, KOHeYHO, [ He mBJsETCS
JudxpeomMopdrmom).



