Jerxuyusn 17

HnrerpanbHuie KpHBhie BEKTOPHLIX NoJsell,— BekTopHuie noss
1 notokd.— [lepeHoc TeH30pHLIX moseil ¢ noMowkio auddeo-
mopdusmos, — Iponssoanas JIu TensopHoro noss.

Kpusoi Ha raajxoM MHorooGpasuud 2 Mul GyleM Hasbi-
paTb NPOU3BOJILHOE IJIaJKOe OTOGpaKeHHe

() v: (a, b)—Z

B MHoTooGpasme £ HexkOTOporo HHTepBasa (@, b) ocu R
(cM. obcykJenue MOHATUA KPpUBOH B Jekuud 1),

Huddepenunan (dy); kpuso#t y B Kaxao# Touxe f € (a, b)
npeicTaBJsieT coboft JIMHEeHHOe OToOpakeHHWe OIHOMEpPHOIo
npocrpauctea T;(a, 6)=R B npoctpanctso T, »% ¥ oxHo-
3HaYHO XapaKTepH3YeTCs BEKTOPOM

@ ¥ ()= @ (7 ),

nupoctpanctsa Ty (2, B KOTOPLiL OHO MepeBOAUT Ga3UCHBIM

BEKTOP )t npoctpanctea T,(a, b).

ot

Onpedesnenne 1. Bexktop y () HasblBaeTCs KacamesoHbiM
eckmopom Kpusoit y B Touke f. (omyckast HekoTOpyio He-
TOYHOCTh, BEKTOp Y (f) Ha3plBalOT Tak)Ke KacaTe/IbHBIM Bek-
TOPDOM KpuBO#t ¢ B Touke p =1y (f).)

ITycts Teneps X-—BekTopHOe MoJie Ha MHOroo6pasuu 2.
[To onpegmenennto kakpo#t Touxe p€.2 nose X comocras-
Jif€T HEKOTOphilt BekTop X P ET,Z.

Onpedesenue 2. Kpusas y HasbiBaeTcst uwmeepanrbHol
kpusod (amd mpaexmopuell) BeKTOpHOro noas X, eciu

(3) v (t)=X, s ans moboro t, a <t < b.

TCosopsiT, uTo xpuBas y codepacumea B xapre (U, h) =
U, ¥, ..., x*), ecnu p(t) €U pns qroboro ¢, a <<t <b.
Takast xpusas 3ajaercss n TJIafkUMH GYHKUUSAMH

4) ¥=xi(t), a<t<b, i=1, ..., n

4 JJI1 ee KacaTeJbHOro BexTOpa Y (f) UMeeT MECTO PaBEHCTBO

Y= 0 (57)

v
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(moxaxure!). [Tosromy ans kpusoit 8 U ypasnenue (1) paBHo-
CUJIBHO cHcTeMe n AudxbepeHIHaNbHBIX YpaBHEeHuH

G) X=X (), ..., x°(t), i=1, ..., n,

nepsoro nopsaxa, rae X/, i=1, ..., #,— KOMNOHEHTHI BeK-
topworo noas X B kapre (U, h) (unu, TouHee, MX Bbipa-
KeHHs 4yepe3 KOOpPAMHATHl x!, ..., x%).

Mbl BuaMM, TakuMm o0pa3oM, uTO YypaBHeHus BHaa (3)
npeicTaBAAOT cofoi o6ofuleHHe Ha c/yyad NMPOHU3BOJBHBIX
MHOrooGpasuii MOHATHS cHcCTeMbl AuddpepeHUHaJILHBIX ypaB-
HEHHA mnepBOro nopsaxa, 3ajaHHoli B o6jacTH MpoCTpaH-
cra R". OHM HaswIBaIOTCH Qudbghepenyuaronbimu YpasHeRuamu
Ha mHoeoobpasuu 2. VIX Teopust OTHOCHTCH K KYPCY TEOpHH
qubdepeHnuanpHelX ypaBHeHUNI M B OCHOBHOM JIEXKUT BHe
paMOK HaIlero u3J0XKeHusd.

Bce ke anst MONHOTH U3NOXKEeHUA U uTOGH! NPOLEMOHCT-
pupoBaTh clienuduky obuiMx ypaBueHuil Buia (3), Mul cdop-
MyJIHpYeM M JOKaxieM cefiyac OCHOBHYIO TeOpeMy O CYiIecT-
BOBaHUH M €IMHCTBEHHOCTH HMX peIIeHHU.

SlcHo, uTO Anst KaxJAoro mojuHtepBasa /'<] uHtepBana
I =(a, b) orpanuyeHue ¥y| uHTerpanbHOii Kpusoit y Ha I’
Takke OyIeT HHTerpasbHO KpHUBOK BekTOpHOro mosns X.
Hurerpanenas xpusas (1) HaswiBaeTct MAKCUMAALHOU, €CJIH
OHa He #ABJAETCSI OrpaHUYeHHEM HHUKaKOH HHTerpaJibHOH
KpuBOi, onpejeneHHoi Ha 60siblneM HHTepBaJe.

[Tycts {,€R. Tosopsar, uto xpusas (1) npoxodum npu
=1, 4epea mouky p €L, echu, BO-NepBbIX, ITa KpHUBAA
onpenejiena Ha TakoM uHrepBaje (a, b) ocu R, uro a <
<ty < b, u, BO-BTOpPHIX, Y (f,)=p.

Teopema 1. Ecau muocoobpasue X xaycdopghoso, mo
Oaa ao6oldl mouku p,€ X u aobozo sexmoprozo noas X na &
cyugecmayem e0UHCMBEHHAS MUKCUMANLHAS UKMES PANLHAS KpU-
ean y: I — 2 nosra X, npoxodawas npu t = t, 4epes mouxy p.

HokasartenbctBo. I[lycte I'—wmHoXkecTBO BCeBO3-
MOXKHBIX HHTErpajibHeiX KPHUBLIX y BEKTOPHOTO noJas X, mpo-
XOAAMUX NpH (= {, uepe3 TOUKY p,. TaK Kak B MPOU3ROJILHOM
kaprte (U, h), comepxaieil Touky p,, ypaBHeHue (3) paBHO-
cusbHO cucteMe (5) 06bIKHOBEHHBIX AUt depeHIHaNbHbIX ypaB-
HeHu#, TO, COMJIACHO H3BeCTHOH M3 Kypca TeOpHH aH(-
tdepeHUUaJbHEIX YPaBHEHHH TeopeMe O CYIeCTBOBAHUH U
eJMHCTBEHHOCTH DeIlleHHsl TakMX cHucTeM, B oxpectHoctH U
CyWIeCTBYeT XOTsi Obl OjjHA MHTerpajbHas xpusas y nosas X
¢ y(t)=p,. Ir0 o3nauaet, uto MmHoxecnso I' we nycmo.
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[lycte Tenepy 92 I,— & u 9y, [,— & —Be npowus-
pOJibHBIE HHTerpaJjbHele kpuBble U3 I'. PaccmorpuMm nepece-
uenne [o=1I1,N1, unrepsasos [, u [, sBasiioueecs, ove-
pHAHO, MHTEpBanOM ocu R, cozep:KalluM TOYKY P, M €ro
nogMHOXKecTBO C, co:Tosmee u3 B:ex Touek &/, niast ko-
TophIX Y, (1) = 7,(7). l1o ycaosuio ¢, € C, Tax uto mromecmso C
He nycmo.

[ycts ¢, €C, u nycts (U, h)—npoussosibHaa Kapra,
coaepXxamas Touky p, =7, () =7v,({,). CornacHo yxe uc-
110JIb30BaHHOH TeopeMe O CYHIECTBOBAHMM U €JMHCTBEHHOCTH
pelleHuit cucreM Au(pdepeHLHaNbHBIX YpaBHEHHH, Ha HeKO-
TopoM HHTepBase / ocu R, conepikalleM TOUKY f,, CYIECTBYET
e/IMHCTBEHHas1 UHTerpajdpHas Kpusas y: [ — 2 moaa X, pas
kotopoit y(¢,)=p,. Ilpu stom 6e3 orpaHuuyeHus OOGIHOCTH
Mpl MoXeM cuHTaTh, yt0 / </, Ho ToOrpa orpanmyenus y, |,
H V.|, KPUBBIX y, U y, HAa uHTepBaJe / GyAyT TakoH Kpu-
BoH y H, 3HQUUT, B CHJY eJAMHCTBEHHOCTH OYAYyT COBHajaTh.
[To onpenesnenuto 37o 03uauaet, uto / =C. Takum o6pa3om, ajs
noboit Touku f; € C cymecTByer Takod WHTepBaa I, cojep-
Kauu# 3ty touxy, uro / <C. CienoBarenbHo, mHoxecmgo C
omkpetmo (B R, a notomy u B /).

Paccmorpum Tenepb oto6paxeHue v, X7y, [o— XL,
olipeseneHHoe dopmyJioi

(1 X7a) () =(v:(2), V. (2)), tEI

SlcHo, uto OTOOpa)keHHe y, Xy, HENMpPepLIBHO M MHOXecTBO C
SIBNSETCA HE YeM HHBIM, KaK NpoobdpasoM (y,X7y,) 'A npu
sTOM OTOOpakeHuu AuaroHanu A= {(p, p); p € 2} npousse-
qenust X2 (cM. gexuuio 14). Hocxoasky ana xaycnopdosa
MHoroobpasus .2° juaroHajsn A 3aMkHYTa B 2, OTCIOia cie-
nyer, 4to MmHoxcecrnso C samxnymo ¢ .

[Tockonbky wuHTepBan [, cBA3eH, 3TUM JOKa3aHO, UTO
C =1, 3ro 03HauaeT, uTO .1/056lc 08 UKMCPANLHIC KpUsble
us T' cosnadawom Ha oSwem unmepsare ux oSracmeti onpede-
2CHUR.

Orciona caefiyet, 9To, 0603HauMB uyepe3 [, MHTepBaJ, Ha
KOTOpOM ompejeneHa kpusas y €', U nosoxus

I=ul,

vel
Yo (£)=7(f), ecau t€l,,
Mbl KOPPEKTHO ONpeAcauM eAHHCTBEHHYIO MaKCHMaJIbHYIo

HHTerpajibHYI0 KpuBy:i0 y,: [ — % noas X, insa KoTtopo#
Y(t0)=p0' X
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3apgaua 1. TNocrpoiite Takoe AByMepHOe HeXaycaophoBO MHOT00G-
pasve 2’ M Taxoe seKkTopHoe none X Ha ', 4TO AJs HEKOTOPOH TOuKy
Po€Z CyWECTBYIOT ABE pas/MyHble HHTErpasbHbe Kpusbie moas X, mpo-
XOAslle NMpH ¢ ==y Yepes TOUKYy po.

[ycrs £,=0.

Ina npousBosibHO# TOUKH p€.Z Mbl 0003HAuUM 4epes
Y% MakcUMaJbHYIO HHTerpajbHylo KpHBYIO mojsf X, mpoxo-
aamyio npu {=0 yepes Touky p, ¥ Aaa Jo6oro t€ R, ana
KOTOPOro TOYKa yX (f) onpeneseHa, NOJOXHM

o (p)=7¥ (2).

Takum o6pasom, @f npeictaBjsfieT COG0H OTOGpaxkKeHHe B
MHOTOOGpasue 2 moamHOXectBa Dy .2, cocTofiutero U3 To-
Yek p€ .2, ANA KOTOPHX Touka yX (f) onmperesena.

3anaua 2. Hoxkaxkurte, uto mHomecmso D, omkpeimo
(6 &), a (npu D;s= &) omobpaxcenue ©Ff: Dy — X enadxo.
[Ykasarue. Bocnoae3yiiTecb TeopeMOH 0O 3aBHCHMOCTH
pemeHuid cucteM AudxpepeHIHANbHEIX ypaBHeHHH OT Havallb-
HbIX JaHHBIX, JOKaswiBaeMo#l B Kypce Teopuu AudibepeHiu-
aJIbHBIX ypaBHeHHil. |

3anaua 3. Iloxaxyne, YTO OTOOpaKeHus ¢,= @X obna-
JAloT CJeYIOUMH CBOHCTBAMU:

a) CywecTByer Takasd HenpepelBHafd GYHKIuA £ 2 — R,
MpUHUMAIOWas MOJIOKUTEJIbHEIE 3HauyeHud, uto p€ D; mpu
] <e(p) '

6) Oro6paxketine @, onpeleteHo Ha BceM 2 (T. e. Dy=2)
M fBJIfeTCA TOXJECTBeHHHIM orofpaxenuem id MHoroobpa-
sua 2.

B) Ecin o, (p) € D, (B uacTHocTH, ecau |s| << €(9;(p))),
T0 p€Dsy s 1

(6) : Py ((Pt (p)):(Ps+t(p)'

[Yxasanue [ag HoxasaTeNbCTBA YTBepXKJAeHHA a4 BOC-
noJib3yiUTeCh TeOpeMOil 0 3aBHCUMOCTH pemeHud auddepes-
[MaJIbHBIX YpaBHEHHH HauaJlbHBIX JaHHBIX. ¥ TBep)KJeHHe 6
OUYeBUAHO, a JI9 JI0Ka3aTeJLCTBa YTBEPXKJEHUA B JOCTATOYHO
3aMeTHTb, 4TO 06e KpuBbie s> %, (p) (s) U s> X (s -+ 1) aB-
JISAIOTC MaKCHMaJIbHBIMH HHTElPAJbHEIME KPUBBIMK moqa X,
npoxoxawumu npu s=0 uepe3 Touky @;(p).]

Jlonyckas onpezeneHHYIO BOJILHOCTb, CBOHCTBO B OGLIYHO
33IHCHIBAIOT B BHJE TOXKJECTBa

PO Pt =1Pg44.
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Onpedeane tue 3. CeMeHCTBO rMIaJKUX OTOGPaXKeHHH @,
D+ Z, obnajawilee cBolicTBaMH a, 6 M B, HaselBaeTcs
nomoKkosM Ha MHoroobpasuu 2.

Takum o6pa3oM, Mbl BHAHM, 4TO Kaxdoe 8eKmopHoe no.ie
X € aZ undyyupyem wa & nHexomopeii nomok {@X}.

O6parHo, Kaxaeli MoTok {@;} ompegesser no c¢opmyJe

Xp=+p(0)’ pPeEZ,
rie y,—Kpusaa t—> @;(p), |{| < e(p), HeKkoTopoe BeKTOp-
yoe modle X Ha MHoOrooGpasHu
[Torok {¢y D;— 2’} HasbiBaeTca 4acmow MNOTOKA {Q:
D, —~ 2}, ecnun Dy D,Hcp,|02= @; ana moboro ¢ € R. ITorok

{¢¢} Ha3BIBAETCA MAKCUMAALHLIM, €CJIH OH HE SABJIETCH YacTbiO
HHKAKOr0 APYroro MoToKa.

SlcHo, uTO:

1° ITotok {¢;} n mo6as ero yactb {¢;} MopoxaaioT oAHO H
TO Ke BEKTOpHoe mofie X

2° ITotok {@f}, HHAyLHPOBaHHBIA BEKTOPHBIM noiem X,
MaKCHMaJIeH.

Hostomy gopmyaa

noae X = nomok {@f¥}

YCMANHAsAUSaem B3AUMHO 00HO3HAYKHOE coomeemcmseue Mexcoy
BeKMOPHOIMU NOAAMU U MAKCUMAAbHOIMU nomokamu Ha I
Tak kak GyHKUHA € HemnpepslBHa H, 3HAuHT,

tlin;e(wf(p))= e(p) >0

s Jo6oH TOYKM p € 2, TO CYINECTBYeT TaKafd HelpephIB-
Hast ¢yukuua 6: 2 —R, uToO

1] <e(e:(p)) npu | 1] <B(p).

[Tycte O;— OTKpBITOE MOAMHOMXKECTBO MHOroo6pasus 2, co-
cTofllllee M3 BCeX TOYeK p€ .2, M KoTopmix |f]| << 8(p).
Torna cymectsyer takoe 8, >0, a umenHo, 6,=0(p,), uro
Py €Oy pH || < 8, (TaK YTO MPH AOCTATOMHO MaJsoM { MHO-
Kectso O; 32BeJIOMO He MYCTO).

Tak kak npu p€0,, T. e. npu |{]| < 8(p), onpenenena
TOuKa @_4(9;(p)), coBnajamomasi, COrJIaCHO CBOHCTBY B, C
TOYKOH p, TO OrDaHM4YeHHe OTOOPaKeHHS ¢y HA MHOXECTBe
0, spnsercst GHEKTHBHHIM OTOOpakeHHEeM 3TOr0 MHOXKeCTBa
Ha (oueBHAHO, OTKpbIToe) MHOXKecTBO O;= ¢,0; (¢ 06paTHBIM
o1o6paKeHHeM (P—tlo;)‘ [TockosbKy o062 oTOOpaxKeHMss ¢, H
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@_; TO ONpeleNeHHIO MaAKH, STUM JOKa3aHO, YTO 041 Kaxc-
0oco 1 €R (047 Komopoeo mHoxecmso O, He nycmo) omoC-
pasicerue ¢, Acasemcs Ouggeomopdusmon 0, — Oy.

[Tycts Temepyr ¢@: 2 — & —npousBoibHbil AubpeoMop-
GH3M IaaKux MHOrooGpasuil, ¥ mycTb S—TeH30pHOe TMoOJe
tTHHa (a, b) Ha MHOroo6pasuu %. [To onpejeneHuio B KaXA0#

o d
xapte (V, k) Ha % none S uMeeT KoMNOHeHTH S;, ;, ABAsIO-

wuecss raaakuMmu dyHkuusmu wa V. C apyroit ctopoHsl,
aas awboit xaptet (U, h) na 2 napa (V, k), rae V=0oU,
a k=ho !, Oyger, oueBuaHo, kaptoii Ha ¥. [Tonb3ysace
3TUM, MBI OMpeje]uM TeH30pHOe noje ¢*S Ha 2, cuutas,
yro B kapTe (U, h) OHO MMeeT KOMMOHEHTHI

) Jrod

(7) (©*S)ir.ig =Su i 0 (9lv),

rie Sil‘:::ﬁz-—xomnouembl nmons S B xapte (pU, hog™?).
[Mockonbxky anst JoGeix asyx xapt (U, k) u (U', ') Ha &
oTo6pakeHue nepexoaa A’ o h~! coBmajaer ¢ OTOGpakKeHUEM
nepexoaa (A’ o @Yo (ho @ Y)" aas kapt (U, hoo ') u
(pU’, k' 0 ¢1), dbynkuun (@*S)ii ;2 B pasauunbix kaprax
6yayT cBs3aHbl (Ha MepeceyeHUH 3THX KapT) TeM XKe TeH30p-
HbIM 33KOHOM MNPeoBpasoBaHHsi, YTO M KOMMOHEHTHI Sf:::fﬁz
noast S. CnenoBatenibHO, 3TH QYHKIUUH AeHCTBUTENLHO GyayT
KOMITOHEHTaMH HEKOTOPOro TEH30PHOro noias ¢*S.

O none ¢*S Mbl 6yieM TrOBOPHTb, UTO OHO SBJAETH pe-
3yanbTaTOM neperoca mnods S ¢ ¥ Ha 2 mOCpeacTBOM JH()-
deomopduama .

[Tpumep 1. Ecau none S umeer tun (0, 0) (sBasgetcs
raaaxod ¢yHkuuein f Ha ¥), TO

(8) P*f=Ffo0.

[Tpumep 2. Eciu none S wumeer tun (0, 1) (asasetcs
BEKTOPHBIM noJieM X), TO

) ' (@*X), = (d9,) " Xo(p)

Anst no6oit Toukn p € 2, rae (de,)"h Typn® — T,2 —oto-
Gpaxenue, obpaTtHoe K usomopdusmy d@,: T,Z — Typn¥.

[Tpumep 3. Ecau none S umeer tun (1, 0) (asasercs
KOBEKTOPHLIM MOJIEM @), TO

(10 (9*a), = (d9,)*0p(p)

st oGoit Touku p € 2, rae (de,)*— oro6paxenue Ty, % -—
— T2, conpsxennoe otobpamenuio do,: T, 2 — Ty(n¥.
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3agaua 4. Onuuute aHaJOTHYHLIM 06Pa3oM TEH30PbI
(9*S)p ANsL TEH30PHOTO MOJAA S MpPOU3BOJBHOro THMa (g, b).
(Ykasanue. CoorerctBue S+> @*S coxpaHser Bce ajred-
paHyecKue olepaliMy Haj TEH30PHEIMH MoJsMH. B wactHocTH,

(11) *(SRT)=¢*SQ ¢*T

AJ151 JIIOGbIX TeH30pHBIX moJieit S u T na 2]

3ameuanue 1. Jlerko Bumets, 4t0 041 4100b1x Bekmop-
noix noseldt X, Y €Y u aoboeo dudpeomoppusma ¢: 2 — &
uMeem mecmo hopmyaa

[o*X, p*Y]=9*[X, Y],

T. €. oTo6paxeHHe O*: a¥ — a2 (OueBHAHO, JIMHeHHOE)
siBJIfeTC u3oMopdusmoMm agrebput JIln oY Ha aarebpy JIn
0. (Jna poxkasatesnbcTBa AOCTATOYHO 3aMETHTh, YTO B JIO-
KaJbHEIX KOOpAMHATaX, B KOTOPHIX ¢ JAeHCTBYeT MO UX pa-
BeHCTBY, 06e uvactu 3T0H (OpMyJiBl O4YeBHIAHBIM O0Gpa3som
COBMAJAIOT.)

3ameyauue 2. O6patuM BHUMAaHHE, 4TO, KaK Helo-
CPEACTBEHHO BHAHO H3 ¢opMynbl (9), NepeHOC BEKTOPHOrO
0JI1 BO3MOXKeH, BooOlle roBOps, JIHIIb [OCPeCTBOM Aud-
{eomopdusma. Hanporus, dopmynaa (10) umeer cMmbica Ans
JA060oro raaakoro otobpaxenus ¢: 2 — Y. Ilostomy Ko-
BEKTOPHLIE 10JI5] MOXKHO TEePEeHOCHTb NOCPeCTBOM [POU3BOJIb-
bIX OTOGpa’keHuit. Mbl K 3TOMYy BepHeMCs B cJjeAyloulelt
JIEKILU K.

Sameyanue 3. O6osnauus nose X gepes Y, a nose

¢o*X uepes X, Mbl MOxeM Nepemucatb ¢opmynay (9) B cae-
AYIOIeM Bupe
9) Yoim= (d(P)p Xp'
B 3TOM BHAE OHA HMMEET CMEICJ JANA JI00ro riaajkoro oTo-
Opaxenusd ¢: 2 —%. Ecau ana mosehr X€aZ, Y€ a%,
B KaXJIOA TOuke p € 2" MMeeT MecTo paBeHcTBO (9'), To moJjs
X u Y HasHBalOTCH Q-CBA3AHHLIMU.

3anaua 5. [oxaxute, uro ecau noas Xi, X3€a02 @-céaaansd co-
omsememsento ¢ noramy Yy, Ya€a 9, mo nose ‘1 1. Xz2] @-cessano c
notem [Yq, Ya). [Yxasaune lons X€aZ n (Y Torga u TOJb-

KO TOTHa (-CBS3aHbI, Korga Aas Juoboii oyukumn [EFY umeer Mecto
paBeHcteo X (fog) - Yfoq.]

IlpuMeHUM Tenepp H3J0KEHHYIO OOIU(YI0O KOHCTPYKIHIO K
HacTHOMY cayyalo Audrxpeomophu3mMoB BHAA @

[Tycth S —npousBo/bHOE TEH30pHOe nosie THNa (a, b) Ha
MHorooGpasuu £, u nycts p€.2.
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[lo onpe)le.nemuo p€O, upu |t] < 6(p), u, 3HauuT, AJs
mo6oro ¢ ¢ [¢] < 8(p) B Touke p onpeneneH TeHsop (9:S),
(rne, KoHeyHo, S o603HauaeT Ha caMoOM Jiejle OrpaHHYeHHe
TeH30pHOro mnonas S Ha O;), a NoTOMY H TeH30p (93S),—S,.
Mbl noJsoXkHM

(12 (£x8), = lim =",

rie X-— BEKTOpHOE NoJje, NMOPOXK/JEHHOE TMOTOKOM {@4}.

[TockompKy TOuka p €blla NPOU3BOJLHOH TOYKOH MHOTO-
obpasusi, TeH3opbl (12) cocTaBAAIOT TeH30pHOE mnose £yS
tHna (a, b) Ha MHoroo6pasuu 2. Huxe Mbl MOKaxeM, BRI-
YHC/IHB €ro KOMIOHEHTH B mpou3BobHOH Kapte (U, h), urto
nose £yS e2radko.

Onpeodeaernue 4. llone £4S HasnBaercs npoussodnoil
Jlu TeHsopHOro moas S mo BeKTOpHOMY mnosio X.

JIerko BueTb, 4TO 048 Kaxdozo0 eexkmopnozo nois X
omobpasxcenue Ly asasemcs Ougpgepenyuposanuen arzebpo
MEH30pHbIX noseld Ha muoeoobpasuu 2, T. €. OHO JHHEHHO,
H AAs JOObIX TeH30pHBEIX noselt S u T HmeeT MecTo ¢opMyna

(13) Ex(SQQT)=8xSQRT +SQ £4T.

HeficrBHTeNBHO, YTBEPXKIEHHE O JHHEHHOCTH OYEBHHO, a A
JokasarejbcTBa (opMmyansl (13) nocTaTouHO 3aMeTHTBb, YTO,
corsacHo topmyJe (11),

PSRN —SQRT=(9piS—S R T+ SR (9;T—T)

a1 Jqoboro t. [

3anaua 6. [lokaxuTe, 4TO onepayus £y nepecmanosoy-
Ha ¢ onepayuell ceepmku men3oproLx noaeid (no moboi mape
HH]JIEKCOB).

Ecan none S aBasiercs raaakoit ¢pyHkuuelr f, To, corsac-
HO dopmyae (12),

(£xf) (p)=lim;1lf_ﬂ)___fﬂ
t—0

aas moboi toukd p €. Ilyets (U, h)=(U, #t, ..., x*)—
TaKasi KapTa MHoroo6pasus 2°, uto p€U, u nycrp =
=f(x, ..., x)ua U, Torna, ecn x' =x¥(¢),i=1, ..., n,—

napaMeTpHYecKHe ypaBHEHH HHTETPaJbHOH KPHBOH £ > @4 ()
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nons X B kapte (U, h), TO

i L@ V=1 G _

-0

i L 2 O)—F (2 O), 2 ©)
10 t
R, ..., 2 (1)
- - |=0_
(O M) _ (9N xi_
<6xt >p ar o, <6x1>po (XF) (p),
rane X¢, i=1, ..., n,— KOMOOHEHTH BEKTOPHOro nojsi X B
kapre (U, h).

21uM 10Ka3aHo, uto £yf= Xf ua U, u, suauut, BBHLY
HPOH3BOJbHOCTH KapTh (UY h), 4to

(14) £yf=Xf va 2.

Takum obpasoM, onepayus £y feademcs 0606uienuem onepa-
yuu X ¢ QUHKYUL HA NpOU3BOAbHbIC MEN3OPHbIE NOAA.
B cuny dopmyam (13) orciosa, B 4aCTHOCTH, CJelyeT, YTO

(15) Lx(fS)=Xf-S+ f8xS

s mo6olt GyHKuuu [ M o6oro TeH3opHoro noas S.
[lycts Tenepb nose S sBasiercs KOBeKToprIM noseM o
W noroMmy, corjacHo dopmyae (10),

((Pta’)p - (d(p)p O (p)-
CnepoBaTenbHO, 3HAYEHHE (cp,a),,A KOBEKTOpa ;0. Ha BEKTOpe
A€T,Z Buipakaercs opMyJof
((Pta)pA Qg (p) ((d(Pt)p A)
ITostomy, ecau B kapre (U, h)

A=a"<56—,> H o=a,dy,
Xt P

a orobpaxenHe @; 3agaercs QYHKIIHAMH

Pt ),
TO

((P;a)pA:: g
~Ja ()Y, (m](a(%) (380) g = (0D ax,)
’7



2892 MPON3BOJAHAS JIM TEH30PHOTO 110J151
H, B YaCTHOCTH,

(w1 () = @55 );

IMockoneky mns awoboro kosektopa §€ T, (Z)

t-,—b( )(dx),,

3THM JA0Ka3aHO, 4YTO

(@5, = (o) © 9) (p)( (),

[losromy .
_ ool |
(i), = | @0 20057 ) —o <p>} (@),
H, 3Ha;lHT, . d
(£Xa’)p = ﬁi (p) (dxi)p’
rpe

do]
(ay 2 91) (p) (a—!) —a; (p)
ﬁf (p)= li'n tx P .

HyCTb, B YaCTHOCTH, & = dx*, T. €. a; ———6"’ Torna (a; o @) (p)==
= 8 nas awoboro ¢ M, 3Hauur,
t=0>)p.
dopk

()
oxt a i 0[Ok
(p)=lin—4L— .- | — e [ 2 [ OW
B: (p) 0 ¢ Jt \ oxf /)p /=0 pwrd

5—;)}), uéo ok (x, ..., x)=x%) Ho

ecjiM, KaK H BHIlle, x' =x' ({)— napameTpHYecKue ypaBHEHHs
KpuBo#t ¢+ @, (p) B Kapte (U, h), To mo onpeneneHHio

(3amerum, uro &% :(

()=ei(xd, ..., %), i=1,...,n,
rae x3, ..., X}—KOOpAHHATHL TOYKH p, H, 3HAYHT,
Opf dxk (f)
—_— - e k a—
3t lieo T o Xk(p), k=1,...,n,
rae X* k=1, ..., n, KaK H Bhblllle,— KOMIIOHEHTH BEKTOp-

noro monss X B kapre (U, h). [losTomy B paccMaTpuBaeMoM

cayyae
pi (p)= (%‘)’-
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STHM J0OKa3aHo, 4YTO
oXk | .
£dek=i_dx: Ha U
Oxi

u, 3HauuT, (cM. popmyay (15))
£y (a,dx¥) = Xo, dx* +a, %dxf,

T. €
(16) £xa——<Xa to )dx' Ha U,

4TO MOXHO mepenucaTb M B Gojee CHMMETPHYHOM BHIE:
.
ool oX*k ‘
= B 4 g 2 i/
£x0 <X iR "axi)dx Ha U.

B 4acTHOCTH, Mbl BHAMM —B [OJMHOM COOTBETCTBHH €O Cle-
JIAaHHBIM  Bbllle OOLIMM YTBEPXKJEHHEM,— 4YTO KOBEKTOPHOE
nojne £x0 raagko.

ITpoussoanyio JIu £yY BekTopHOro mons Y mo BekTOp-
noMy mnosio X MOXHO TMOJYYUTb AHAJNIOTHYHON BEIKJIALKOH.
OjfHaKo mpoue s MPOH3BOJBHOTO KOBEKTOPHOTO NOAA O
paccMoTpeTh Ha MHoroo6pasun 2 TensopHoe mose @Y u
BOCMOJIB30BAThCS, BO-NEPBBIX, TEM, YTO, COTJIacHO ofuiel
(dopmyne (1),

£y (@QY)=2;2QY +aQ@LyY

1, BO-BTOPBIX, TeM, YTO onepanufl £y NepecTaHOBOYHA C Ome-
palinell cBepTKH TEH3OpHBIX HoJel no sobol mape MHAEKCOB
(cM. Bhie 3agauy 5). ITockosbKy B pesyabTaTe CBEpTKH
nons @Y noayyaercsi, oueBMAHO, I'Magkas GOYHKuHA

a(Y): prsa,(Y,),
OTCIOfla BBITEKAET, 4TO
(17) Lx[a(V)]=(&x2) (Y) I-a(£xY).
B npousBonbHoit Kapre (U, k) ¢dyukuna a(Y) Bepaxkaercs,
OueBHAHO, opMmyJioh
e(Yy=a,Y' wa U,

rae o; H Y, i=1, ..., n,— KOMIOHEHTH COOTBETCTBEHHO
nons @ W noas Y, u, 3HaunT, B CcHAY yXe AOKAa3aHHBIX
dopmya (14) u (16) Q)opmy.na (17) npuoOperaer BHI

X[aY]= <Xa+ock >Y'~faZ' Ha U,
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rae Zi, i=1t, ..., n,— KOMHOHeHTbI BEKTOPHOTO nons £yY
B Kapre (U, h)
B wacrHocTH, npu @; _—6’ OTClofia CJELYeT, UYTO

XYi = ‘”" Yi.y 2z,
T. €. 4TO
zf=xyf—‘”"w xi ¥ _9XTy;.
oxt ox! ox!

CpaBuuB 3toT pesyabrat ¢ opmyJoi (22) npenbmym.en JIeK-
MK, Mbl HeMeNeHHO oCHapyxuM, uto Z/=[X, Y] wu, cne-
NOBaTEJILHO,
(18) 2,Y=[X,Y] .
B npoussospHOH anrebpe JIu ¢ orobpakeHue
x—la, x], a,x€g,
o6o3Havaercs cHMBoJioM ad a. [Tonb3yscs 3TuM 0603HAYEHHEM,
Mbl MoxkeM dopmyay (18) nepenucath B cJeyiOLIEM BHJE:
£y=ad X Ha aZ.
TakuMm 06pa3oM, Mbl HAYYHJIHCh BLIYHCAATE ONEPAIHIO £y
Ha QYHKIHMAX, HA KOBEKTOPHLIX MOJAX H HAa BEKTOPHBLIX IO-
asix. IlockonbKy npousBo/ibHOE TeH30pHOE mnose S B KaXao#
Kapte (U, h) Bblpa)KaeTCﬂ tdopmysoh

S=S8. 8 Q. @i Q2@ . R

Mbl MOXXEM, CJe1OBaTebHO, Hcnoan3ysa dopmyay (11) (u ee
YaCTHBIA cnyqan (15)), Beamcaute B KapTe (U, h) Bce KoM-

Iy
TIOHEHTB! (£XS)¢l 78 nons £,S. He BhinHchiBasg SABHO COOT-
BETCTBYHOILYIO (GOPMYJy, Mbl MOXKEM alpHOPH YTBEPXKMIATh,

fiedp
YTO OHA faeT Bblpa)ieHue NJSi KOMIOHEHT (£4S)i,.;; B BHJIE

CYMMbI lpou3BefieHHH KomrioHeHt noaedl S, X W uX mnpous-
BOAHbIX. Jl0O3TOMY 3TH KOMMOHEHTLI ABJAKTCH TJaJiKHUMH
GYHKIHAMH, H, 3HAYWT, none £xS, KaK H YTBEPXKIAJOCh,
IJ1aKo.
3anaua 7. Jogaxure, 4to
ey B
(8xS)) "l = —hte

Iifa oo iy OK* | Glis - iy OX® L § - dpoaip OXE
+ Skxt,x. & Fr +St.k...taaxi, ""'*Sf,.. b1

Skj,...ibaxfl Ty GX" _Sjl,,,]b_lkaij
T OUly . la T5eR T fn‘: fa oxF tody_yla Ox® °



