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JIEBOVMHBAPUAHTHBIE METPUKIN HA TEH30PHOM
PACCJIOEHUN TUIIA (2,0) HAI TPVYIITION JIN

H.A. Onoxuna

AnaHOoTan s

B craTbe moCTpoeHbl BEPTUKAILHBIA U TOPU30HTAIbHBINA TUQTHl JICBOUHBAPUAHTHBIX BEK-
Topubix mostett. Hafizeno meobxommmoe m OCTATOYHOE YCJAOBHE JIIsi TOTO, 9TOOBI TOPU30H-
TaIbHBI MU(T JEBOMHBAPUAHTHBIX BEKTOPHBIX IMOJEH OBLI JIEBOMHBAPHMAHTHBIM. 110CTPOEHBI
JIEBOMHBAPWAHTHBIE BEPTUKAJIHLHOE W TOPU30HTAIBHOE PACIPE/IE/IEHNS, a TAK¥Ke JIEBOMHBAPU-
apTHAas Merpuka ¢ Ha TEG W3 JeBOMHBAPHAHTHOI MeTpHUKH Ha Gaze G.

KnroueBble cJjioBa: J€BOMHBApPWAHTHAS METPHWKA, TEH30PHOE DPACCIOEHWE HAJ TPYI-
moit Jlu, BepTUKAIBHBIN W TOPU3OHTAJIBHBIN JUMTH, BEPTHUKAIBHOE W TOPU30HTAIHHOE Pac-
peseseHns.

1. Buyrpennue csasnoctu Ha T3G

IIycts G — rpynna JIu pazmeprnoctu n. Mbl OymeM ucmoib30BaTh Criocod WHIEKCA-
UM KOMTIOHEHT TeH30poB, Beeaéunbiii B.H. Ilanykossiv [1]. Ilpoctpanctso T3 0TOXK-
JeCTBAETCS ¢ BEKTOPHBIM TIPOCTPAHCTBOM F pasMepHOCTH N’ ¢ MOMOIIBLIO JUHEHHOTO
uzomopdusma J : T¢ — F. Beibpas B F nexoropstit 6asuc {e,}, nonoxnm Je;; =
= Jgea. Torma B KOOpAMHATAX

T =J5TY.

3necp J{j — HEKOTOpBIE KOHCTAHTBI, 3aBHCANME OT BbIOOpa Gasucop m oOpasyommue
HEBBIPOKIEHHYIO N2-MAaTPHILy, TIe (@ O3HAYAET HOMEDP CTPOKH, 8 COBOKYIIHOCTH HH-
JIEKCOB 1j, 3aHYMEPOBAHHBIX B HEKOTOPOM TMOPsiaKe, — HOMEpP cTojibna. C moMOIIh0
obparrOil Marpuipl J 1 = (J(;J) nonyanm T4 = JéjT"‘. [Ipyr 3TOM BBITOIHAIOTCS
COOTHOIIIEHU ST -

JGTY =05, JUIL, = 6150,
Bcenencrtere 3Toro TeH30pHOE paccJoeHune TOQM MOYKHO OTOYKJIECTBUTH C BEKTOPHBIM
E(M) ¢ nomonisto suHeiHOr0 nzomopdusma J uag M

o =a', T =J3TY. (1)

KoummorenTsl 2, T 00pa3yioT Ha PaCCIOEHHOM MHOTOOOPA3NY adanmuposaHHvie Koop-
duramer (XA) = (2, T%), re uHAEKCH TPOBEraloT CiIeIyIONie SHAYCHNS:

Gaszucuwie i, j, k,...=1,....,n;
crnoessie o, 3,7, ...=n+1,...,N =n+n?
torampubte A, B, C,...=1,...,N =n+n?

ITycts G — rpynna JIu ¢ ymMHOXKeHTEM

(x,y) = 2z = f(z,y) = vy, (2)
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(U, V) — kapra B OKPECTHOCTH IMHUYHOTO 3JIeMeHTa e TPYIIb! JIu, B KOTopoii e nveer
HyJIEBBIE KOOPAUHATHI, ' — Koopauaarel Touku = € U. Ecmm x, y, z € U, 10 B 310i1
OKDPECTHOCTH IPYNIOBYIO Onepanuio (2) MOXKHO 3alUcaTh B KOOPAUHATAX:

2= fiat, 2yt ).

Bnech f' aBasAOTCA aHATUTHIeCKMMH (DYHKIHAME CBOWX apryMeHToB. OYHKIMH
f(x,y) waspBaoTca epynnosvmu Pynryuamu. OHU YIOBIETBOPIIOT OYEBUIHBIM CO-

OTHOIIIEHUAM
i i i — o or = oF =0
f(ﬂj,e)—m) f(e,y)—y7 (axj)e_(ay])e_éj

O6oznaanm wepe3 L(z) : G — G u R(z) : G — G COOTBETCTBEHHO JIEBBIN M MPABbIi
casury Ha rpynne G, MOPOXK/ICHHBIE SJTEMEHTOM .

Paccmorpum Tenzoproe paccaoenne tuna (2, 0) wag rpynmnoii Jlu G ¢ npoekiueit
7 : T¢G — G. Muoroobpasue T3G apaserca rpynnoit Jlu ¢ ymao:kennem [2]

(z,Ty) o (y, Ty) = (zy, Lu(2)Ty + Ru(y)Tz). (3)
B koopammaTHoit 3anncn
2= fraty?), T = L)L, ()T, + Ry (y) RY, () T, (4)

rae (LZ (z)) = (0ys f(x,y)) — marpuna muddepeHnuana 1€BOro CIBUTA, TPUMEHEH-
HOTO K 3neMenTy y € G, (Rf(y)) = (0,5 f(x,y)) — marpuna muddepennuana TpaBoro
cABUTA, IPUMEHEHHOTO K 3seMenTy « € G. Vcnomp3ys BBeIeHHBII C1IOCOO MHIEKCAINH,
HOJIOZKUM

L§(x) = Jg, LE(@) L (x)J§,  R§(x) = Jg, RE(x) R (2)J5 . (5)
Torna oneparyst yMHOXKeHUst (3) TpUMET BHI:
= fRatyl), T = LS(2)TY + RY(y)TY. (6)

U3 (3) cieayer, uto muddepentuan nesoro aeiicteus na TeG B HATYpAILHOM TOJIe
pEnepoB UMeeT BUJT:

- L. () 0
LX) = (ay(R*(y) @ Re(y))eTw Lau(z) ® L*@f)) ’ )

rine L.(z), R.(z) — anddepennmnanst jeBoro n npasoro geiicteusi Ha rpymme G cooT-
BeTCTBeHHO. KasKblil U3 HEHYTeBBIX OJIOKOB MATPUIBI (7) UMEET CIEMYIONHi KOOPIH-
HATHBIA BU [2]

Li(x) = (Lj(2)),
0y (Ruy) @ Re(y)))e T = T (870 L5 () + 670, LT (@) Ty = L ()T, (8)
Li(z) ® Lu(z) = (Lg(2))-

Paccvorpum mipoektmio p : TeM — M. Toraa eé muddepenmman p, : T(TZM) —
— T'M ectb MOpdU3M KacaTeIbHBIX PACCIOEHUHN, KOTOPbIN BCAKOMY BeKTOPY U B TOUYKe
X € T¢M crasut B cooTBeTCTBHE BeKTOp U = p,. U B Touke p(X). Bozumkaer eepmu-
KaAbHOE N0OPACCAOEHUE

V(TEM) = kerp, C T(TZM)

pazMepHoCTH m?, cedeHust KOTOPOTO HA3BIBAIOTCH GEPTNUKAALHLMU 6EKMOPHHLMU T0-
AAMU HA TOQM . Beprukanbabie moampocTpaHcTBa 00pA3yIOT HHBOJIOTUBHOE PACIIPEIe-
nenue Ha MHOrooGpasuu TEM .
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Onpegenenne 1. [opopsit, uTo paccaoenue TOQM CHADXKEHO BHYTPEHHEH CBSI3HO-
CTBIO, eCTTH Ha PACCIOEHHOM MHOTOOODa3h| 3a1ano Tiagkoe pacnpenenenne H(TEM)
JIOTIOJTHATEIbHOE K BEPTUKAIHHOMY.

YKazaHHOe paCIpe/iesieHre TPUHATO HAa3bIBATh OpU30HTAIRHBIM [1]. TakuM o6pa-
30M,
T(TEM) = H(TEM) & V(TEM).

[octpoum ropusonTanbhoe pactpenenenne H(TZG) wma paccioennn  TEG.
ﬂOKaJH)HO €ro MOZKHO 33JaTh TPOCKTUPYEMBIMU BEKTOPHLIMU TIOJIAMU
H a
;" = 0; — (X)),
T-CBA3AHHBIMA C BEKTOpaMu 0; HaTypajbHOTO MOJs perepos Ha Gaze, e X € TG
Bwmecte ¢ BepTHKAIBHBIME BEKTOPHBIME HOIAMU O = JJ0; ® 0; onu obpasyior azail-

TupoBanHoe Tosie periepos Ha TEG [3]. JIBoifcTBeHHBIM 06pa30M 3TO pacHpeeneHue
3astaercs HA3UCOM JTMHEHHBIX (DOpM

w® =dT* +T¢(X)da",

KOTOpLIE BMecTe ¢ 1-chopmamu dx’ obpasyror adanmuposarioe noae xopenepos. B Tom
caydae, Korpa dyskipn I'F (X)) JuHERHO 1 OHOPOJHO 3aBUCSAT OT CJIOEBBIX KOODNHAT
T, To ecThb
af. .k B\ _ 1o (kY
Fi (:C 7Tz) - Fiw(”}: )T ’

TOBOPST, UTO BHYTPEHHsISI CBSI3HOCTH NnHeidHa. TakuM 00pa3oM, BHYTPEHHSIST CBS3HOCTh
sagaerca Gynkmuavm [' (z) — kommonenTamu BayTpenHeit cpasnocTy [3].

Pacemorpum rpynny Jlu G. Ha Bcakoit rpynme Jlu, mOCKOIbKY OHA SABJISETCHA T1a-
paJiIe/TM3yeMbiM MHOTOOOPa3HeM, CYIIECTBYIOT KAHOHHYECKHE JHHefHbIe CBA3HOCTH.
PaccmorpuM JjieByIo CBSI3HOCTH V, OTHOCHTETHLHO KOTOPOH abCOIOTHO MapasiiebHb
JIEBOMHBADUAHTHBIE BEKTOPHBIE TIOJsI. JIeBasi CBA3HOCTh MMeeT HYJeBYH KPUBW3HY, HO
HeHyeBoe Kpydenne [4]. KosddurmeHTs! j1eBoil CBA3HOCTH UMEOT BUJL

Tk (z) = —L3(2)0; LF (2) = LF(2)9, L3 (), 9)

rae (Lj(z)) — marpuna nuddepennmana nesoro casura na L. (z) na rpynne JIn G,

(L5(w)) — marpuma, obpatras x marpune (L;(z)).
I3BecTHO, 4T0 J1€Bast CBA3HOCTH Ipynibl G OAHO3HAYHO OLPEEIISeT Ha PACCIOCHNN

T3G BHYTPEHHIOI CBA3HOCTH C KOMIIOHEHTaMHu |5

g _ ST, T (s

kaq(:c) = 5pI‘kq(J:) + 5qup(£). (10)
C yuérom obo3Hauenuil, BBeIEHHBIX paHee, Bejuuunbl (10) MOXKHO 3amUCcaTh TAKIKe

B BUJIE

Toy(x) = JTT (2) T, (11)

rae ng — KOMIIOHEHTHI 00paTHOH MaTpumer J 1.

Paccmorpum mpaByio cBA3HOCTH V na rpynne JIu G, oTHOCHTEIHFHO KOTOPOit abco-
JIIOTHO MAapaJLIeIbHbI TPABOMHBAPUAHTHBIE BEKTOPHBIE 0. [IpaBas ¢cBA3ZHOCTH MMeeT
HYJIEBYI0 KDUBH3HY, HO HEHyJIeBoe KpydeHne [4].

NseectHo [6], uTo nmpaBasi CBA3HOCTH Ha rpymre JIu sBJAsS€TCS B3aUMHON K JIEBOH
cest3uocTH. [lycTth ffj — K03 DHUIMEHTH! TPABOi CBS3HOCTH B HATYPAJIBLHOM TIOJIEe Perie-
pog. Torma _ R

I (2) = % (o), (12)
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OTKyIa K03 DUIMeHTH TPaBoil CBI3HOCTH B HATYPAJIHHOM TTOJIE PENEPOB PABHBI
Tk T k
I3 () = =L (2)0; L (). (13)

Boruncium koaddurmentsr BayTpenneii caznoctu va TG, ucnonbsys Gopmyiry

(10). Umeem
&= J,?mJgs(é;fF;’; +60T)). (14)

Torpa, yaurseas (12) u (10), nosyunm
By = Jin J5 O + 0'TL,) = TR 5 (05T + 07 T5) = T3
Orcroma crmeayer

IIpeanoxkenamne 1. Buympeunas ceA3HOCMb Ha TOQG, noCMpoerHas u3 npasol
ceaznocmu na 6aze G, asasemes 63aumnol ¥ enympenned ceaznocmu (10), nocmpo-
ennoll usd aeeoli ceasnocmu na G.

2. TopusoHTaJIBLHBIA M BEePTUKAJIBHBIA JU@THI BEKTOPHBIX ITOJEHi

PaccMoTpuM BepTHKaIbHOE pacipejiesienue Ha TeH30pHoM paccioenun TEG. Jlns
HEro BEPHO CJIEMIYIONIee MPe/IIOKeHNe.

Ipennoxenune 2. Bepmuxaavnoe pacnpedeaenue V(TEG) C TG aesouneapu-
AHMHO.

JokazareabcTBo. BosbméM npoussonbhbiii ektop U € Vi(T3G) u npuvenum
K Hemy auddepeniuan sesoro casura (7). Torga

U(X) = Li(X)U = LE(x)U" 0,

otkyna caemyer, uro U(X) € Vx(TEG), To ecth BepTHKAaIbHOE DacIpeseseHue
V(TEG) C T¢G neBoMHBapHAHTHO. O

[ycts E;(X) = e (X) — ropusonTtanbubiii T TeBONHBAPHAHTHOTO BEKTOPHOTO
nonst e;(z) Ha G. OToOpaskeHne ropu30HTAIBLHOTO JudTa, TO €CTh JHHEHHBIH 130MOD-
bmsm H : T,G — Hx(TEG), nepecranosouno ¢ muddepeHmanoM IeBoro ¢IBuTa:

Ei(X) = e (X) = (L.(2))" = L.(X)0H.

7

Haiiném ycaosue, npu koropom {E;} gBigroTCs J1€BOMHBAPUAHTHBIME BEKTOPHBIMU T10-
JAMu. YCJIOBUE JIeBOMHBAPUAHTHOCTH F;

Ei(AX) = L.(A)Ei(X), (15)

rie A € T¢G. B koopauHaTax OTHOCUTE/THLHO HATYPATBHOTO MO/ penepos E; yciosue
JICBOMHBAPUAHTHOCTHU NMEET BHUJ]

Ei(X) = LE(x) (8 — TF_(2)T20p).
Torna
L. (A)E(X) = L¥(a) L] (2)0) — (L; ()T L (2) + L§(a) L} ()T} (2)T7)da.  (16)

C apyroit cTOpOHBI,

Ei(AX) = LF(az)(0r — T5(ax)T),04). (17)
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Bamerum, uro B cuny dhopmynt (3)
TP, = L (a)T) + RE(2)T)].
Bceaencrsue sroro

E;(AX) = Lf(aaz)@k — (Lf(aaz)F‘,:ﬁ(a:c)Lg(a)Tg + Lf(a:c) gﬁ(aac)Rg(x)Tg)aa. (18)
IMonaras B dpopmynax (16) u (18) X = E = (e,0) u cpaBHUBas UX, HOJIYIUM:
L5;(a)T; = L¥(a)T}, (a)T7,

OTKyaa
¢ (a) = —L¥(a)L%(a) = —L¥(a) IS, (070, Li(a) + 659, Ly (a)) JBY =
= J&,JP(=6"LE(a)0, Ly (a) — 05LE (a)0, Ly (a))

YuurbiBag dbopmynbt (13) u (14), umeem

¢ (a) = J&,JP9(8T3,(a) + 6517 (a)) = T% (a), (19)

smYy pTq

re Ffj (a) — xoadpduruenTsl npasoil cesa3nocTu Ha rpynne Jlu G, re (a) — xoabdu-
IHEeHTH BHYTPenneii ceasnoctn Ha rpymme Jlu T2G . [lomyaun ciemyionmii pesyibTar.

Teopema 1. Jlaa mozo wmobvL 20pU30HMAALHBE AUPMbL AEGOUHBAPUAHIMHBLL GEK-
MOPHULT NOAELT, ABAANUCH AEBOUHBAPUGHMHBMUY, HEOOTOOUMO U JOCTNAMOUHO, 4MOOYL
KoaPuruenmo, BHYMPEHHET CBAZHOCTNU COBNAJAAU € KOIPPHUUUEHMAMY SHYMPEHHET

ceasnocmu 'Y, sadasaemvimu (14).

Caenctsue 1. IToae penepos E; obpasyem Ae60UnGapUaHMHOE NOAE DENEPOS 20-
pusonmaavnozo pacnpedesenus H(TEG).

JI7151 TOPU3OHTAILHOTO PacTpeeileHns Ha TeH30pHOM pacciaoennn T3G BepHa cie-
JIYIOTTAst

Teopema 2. T'opusonmanvroe pacnpedesenue H(TEG), onpedeasemoe ceasnocmuio
¢ Kosduyuermamu 't (14), aeaaemces ALGOUHBAPUAHIIHBLM.

Hoxkazatenbcrso. Iycrs U € Hi(T3G), To ects U = U0 (E). 3amernm, uro
01 (E) = 0:(E) = T7(E)da(B) = 0,(E),

Tak Kak Ko3gdunuenTsl tuneiinoi ceasuoctu I'Y B enunune E = (e,0) € T3G pasHbl
uymio. [deiicteys ua sekrop U muddepennuanom nesoro casura (7), moaydum

U(X) = L.(X)U = Li(x)U70; + LY, (2)TEU 0,
C yuerom dopmyubt (9) u npengoxkenus 1 nosydum
Ga(@) T = TR (O L () TE™ + 0y L (2) T ) =
= T (07 0, LE (@) + 550, LT (@) T2 = =T, (Thi (@) Li ()0 + Ty () L (2)85) TR =
= T (T (@) + T (@)85) LA (2) T2 = —Li(@)T5, ()T = —Li(2)T55 ()T

U(X) = Li(x)U7 (9; = T, (2)TPda) = Li(x)U 0] = UTE;.

Orcrona ciemyer, uto sektop U(X) € Hx (TEG). 3naunt, ropusoHTaibHOe pacipejie-
JIeHU€ JIEBOMHBAPUAHTHO. O
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OnpesiesinM BepTUKAJIBHBIE BEKTOPHBIE OIS
B (X) = JYe(z) ®ej(z). (20)
B koopaunaTax onm uMeroT Bui E,(X) = LB (2)0s.

Teopema 3. Bepmukaavhuvie eexmopnvie noas E, , onpedeaénnnie gopmyaot (20),
ABAAIOMCA NEBOUHBAPUAHTNHBLMU.

JoxkazarenbcrBo. Bosbménm septuxanbhbie sektopa B, (X) € Vy (T2G) u npu-
menuM K HuM auddepentmait jgesoro capura (7). B pesyabrare nosydum

Lu(A)Ea(X) = L2 ()L} (2)0p = LE(az)ds = Ea(AX).
O

CuaencrBue 2. Ioae penepos E, 06pasyem Ae60UNHGAPUGHIINOE NOAE PENEPOE GEP-
mukaavrozo pacnpedeaenus V(TEG).

NTak, MBI TOCTPOMJIN JIEBOMHBAPHAHTHOE M aJAlTHPOBAaHHOE ToJie perepo {Ey =
- (E'L';Eoz)}: rae )
Ei(X) = L}(2)3]', Eo(X) = LZ(x)0. (21)

Haiiném crpykrypubie ypasrenusa. Paccmorpum cradana kommyTarop [Eg, Egl.
YuurbiBag onpeneseaue KoMmyraropa u Buj 6azuca (21), nosydum

(o, Eg) = [L(2)0y, L(2)0s] = L(2)(9, LE(2))ds — LY (w)(9s LY (x))dy = 0.
Brrancanm kommyraTop [Ej, Eq|:
B, Bo] = [L1(2)0)", LY(2)05] =
= LI(2)(0]' LY(«))05 — L(x)(95 L1 (2))0]" + LI (x) L3 () (0], 95] =
= LI(@)(9;LE(2))0p + LI () L5 (2)[0]", 93).
Bamerum, 9TO
0", 05] = [0; — T, (x) Ty, 03] = 9p (T}, (2)T*)dy = T 4(2).
YauTbiBas MOCIEHEE BHIPAYKEHNE, TMEEM
[Ei, Ea] = L2(2)(0; L)) 05 + LI (x) L ()T ()0 (22)

C 1pyroii CTOPOHHI,

[Ei, Bo) = CLE; + Cl, Eg = CL L¥ ()0} + Cl, L})(2)0, =

iaj

= CLLj(@)(; ~ T}s(@)T°0,) + CLLy()d, =

k104 J
= CLLE@)d; — CL L @)Ts(0)T°0, + C2 L (x)0,.

oy ]

CpaBHuBas 310 Bbipaxkenue ¢ (22), umeem

Cl L¥(z) =0,

i

CLL LE ()T (2)T° + Cf LYy (x) = Li(2)(0; LY (x)) + Ll (2) L (2)T 4 (),

(1o
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orkyma C/ =0 u
Ch L) = L (@)(9; L2 (x)) + Ll (@) LE ()T 5 (). (23)
TMonaras B (23) X = E, noay4nm
Clh = (BiLE(x))e + T (e).
BeraucanM cTpyKTypHBIE KOHCTAHTHI Cfa
(OiLE(x))e = J0TE™ (0L} (2))e63, + (DiL3, (x))e0});
"
L0,(e) = J5JE™ (T (€)85, + T3 (€)07) = 5 JE™ (—(OkLE (2))e0f, — (Om Ll (2))e0F).

Crnampsas (0; L2 (). ffa(e), MOJTy YU M

Ol = TS TE™ (D LR (2))e 5, + (OiLyy ()0, —
— (LB (2))e0, — (DL, (2))e00)) = J0JE™ (505, + €5,,00) = €55
Borancnum nmocnmennuit KOMMyTaTop
B, Bj) = [LF ()0, LT (x)0f]] =
= L¥(2)Of L] ()0 — L7 (2) (0 LE(@)df + LE(2) LT (2)[0f, 0] =
= LF(@)(0eL] ()08 — LE(@) (O L7 (2))0f + LE ()L (2)[0f , 011 =
= Lk (@)01 + LE@) L (2)[0f,01] = ¢k By + LE(2) L () [0f, 011,

Janee nmeem
08, 01) = [0k — T3P0, O — T),5T°0,] =
= (0T} 5)T°0y + T85T 04 (L] 5T°)0y + (0 Di)TP80 — 7, 5T°0, (T25T7) 00 =
= (Omlf — WL +T0,00, —T0 To ) TP0, = R, 770

3mech Rgmk — KOMIIOHEHTBbI T€H30pa KPUBU3HBI BHyTpeHHel cBa3noctu (14), mocrpo-

ernofi n3 KoadunmenTos npasoit ceasHocTH Ha Oaze [7]. Tak xak Rf, , =0, To
[Ei, Ej] = &F
i gl = Gk
Takum 06pa3oM, yCTAHOBIIEH CJACAYIONINH Pe3yabTaT

Ipeanoxenune 3. Kommymamops: eexmopnoir noaed (21) umerom caedyrouyui
6ud:
B, Bj) = & By, |[E;,Eo] = c,Es, [Ea,Eg]=0. (24)

13 nepBoro coOTHOIIEHHs BLITEKAET, 9TO FOPU30HTAIbHOE PACIPeIeICHAEe HHBAIO-
tugHoO [7]. Torma, ucnonbsysi reopemy @pobennyca [7], momayanm

Ipennoxenune 4. JIe6OUHBAPUGHMHOE 20DUSOHTNANBHOE DACTPEJEsEHUE H(TOQG),

onpedeasemoe c6a3HocmvI0 ¢ Koofuyuenmamu I'fs (14), asasemesa 6noamne unmezpu-
DYEMBLM.
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3. JleBomnBapmaHTHas MeTpUKa
Ha TEH30PHBIX pacciaoeHusx tuna (2,0) rpynm JIn

ITycrs {0;} — nose HaTypasbHBIX perepos Ha rpymme JIu G. Toraa BeKTOpHBIE MOJIst
e;(xz) = L.(x)0; obpa3yror JleBONHBApHAHTHOE T0JIe perepos Ha G.

Ounpenenenne 2. (Ilceno)pumanoBa MeTpuka § NPOU3BOJLHON CUTHATYDBI HA
rpynmne Jlu G HA3BIBAETCS JTEBOMHBAPUAHTHOMN, €CJIN OHA NHBAPUAHTHA, ITPH JIEBBIX CJIBH-
rax, TO €CTh €CJIH

L*(x)/g\(“ya 'Uy) = /g\(L*_l(x)uxy, L*_l(x)vzcy)a (25)
rae uy, vy € T,G [8].

Yrobbl 331aTh JTEBOMHBAPMAHTHYIO METPUKY ¢, JOCTATOYHO 33JaTh €€ B €IMHUIIE
IPYIIbL, TO €cTh B hopMmyse (25) moaoxuth y = e. Torma B mioboit Touke © € G eé
KOMTIOHEHTBI B HATYDAJTBHOM T0JIe PETEPOB PaBHBI [9]

315 (%) = Gum () LE (@) L (), (26)

rie (L¥(x)) — maTpuna, obpatnas K maTpure muddepentmana JeBoro ¢isura Ha TpyTITe
G. B neBonHBapUaHTOM T0JI€ penepoB {e;(z)} JeBonHBapHaHTHAS METPHUKA MMeeT TIo-
CTOSIHHBLIE KOMIIOHEHTbI, KOTOPBIE OIPee/IsaoTCs CIeAyI0NUM 00pa3oM:

9i = (€ir€5).
Torma B 9TOM MOJIE PEOEPOB JICBOHBAPDUAHTHAA METPUKA HMEET BUT

g = gijdw'dw?,

rae w' = L,(z)dz’ obpasyior 6asuc nesounsapuantabix 1-gopyM na G.
OmpemeanM CKaIapHOe TPOU3BEIeHNE Ha JIeBOMHBAPHAHTHOM FOPH30HTAILHOM Pac-
npenenenun H(TEG):
(Ei(X), Bj(X)) = (¢f' (X), ] (X)) = (ei(@), ¢5(x)) o w(X) = Giy- (27)

?

Mbi OCTPOUIIH METPUKY HA TOPHU30HTAIBHOM PACIPEETIEHUN, KOTOPAs SBIISETCS TOPH-
30HTAJIBHBIM JTHBTOM METPHKH §. BymeM eé 0603HAUATH KaK § ' .

Tenepn onpeienM CKajsipHOE TPOU3BE/IEHIE HA JIEBOMHBAPUAHTHOM BEPTUKATHLHOM
pacnpenenenun V (TEG):

(Ba(X), E3(X)) = JITE™ (ei(z) @ ej(x), ex(z) @ em(x)) =
= JIIE"(ei(), ex(®)) (e (2), em () = JF T5 " GikGjm-  (28)

MpbI moCTpOMIN METPUKY HA BEPTHKAILHOM PACIPEICTICHIH, KOTOPAs IBIAETCA BEPTH-
KaJIbHBIM JTH(GTOM METPUKH ¢. Bynem eé o603HAUATH KAk §' .

Iycrs (E;, Eo) = 0, TO €CTh TOPU30HTATIBHOE M BEPTHKAJIBHOE PACTIPE/IeJIEHNsT Op-
ToroHa bHbL. [locTpouM MeTpuKy ¢ Ha TenzopHoM paccioenuu TeG cieayomum o6-

pasom:
~H
_(9° 0
=% ) 29

Takum 00pa3oM, HA OCHOBE METPUKH ¢ MOCTPOEHA METPUKA ¢ HA TEH30PHOM pPac-
CJIOEHWHU, KOTOpAs B JIEBOMHBAPUAHTHOM aJAITUPOBAHHOM 1oJie pernepos (21) umeer

IIOCTOAHHBbIE KOMIIOHEHTHI =
— (9 0 30
! (0 ﬁa,@)' 30
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Drta MeTpuKa Ha TeH30pHOM paccaoernn TeG B JTeBONHBAPHAHTHOM aTalTHPOBAHHOM
nosie pernepos (21) umeer Buj

g = Gij QA + Gop dQVdOP, (31)

re QF = E;(x)da:j, Q% = Eg(:c)(dTﬁ + ffi(:c)ng:ci) — JIeBONHBApHUAHTHBIE 1-POPMBIL.
M3 crocoba mocTpoeHnst 3TO METPUKH BBITEKAET

Teopema 4. Mempuka (31) Asasemcea Ae60UHGAPUAHMHOT.

[Moacrasum nesonnsapuantibie hopmbl 24, Q% B (31). Toraa noayunm

9= GijLi(x) L1, (z)da®da™ +

+ GapLS () LY (@)(dTY 4 T, ()T da®)(dT° + T

nm

(x)T)dx™) =

= (G Li(2) L3, (2) + Gap LS (2) L5 ()T, ()19, (2) T T da* da™ +

; nm
+ 20apLS (x) LY (2)T7, (2) T2 da* dT? + Gop L2 () L5 (x)dT7dT?.
W3 onpenenenusa 1eBOMHBAPUAHTHON METPHUKHU CIACIYET, ITO
Gii Li.(0) L3, (2) = Gy (),
Orciona
Gag L5 ()15 (x) = T T GiGym To TS LY (@) Ly () J 2y T3 L (@) L () =
= JUJY G L) LF (2)Gjm L (2) LT () = JH9TE G (2)Ggr (2) = s (2).

BHauuT, JeBouHBapuaHTHas MeTpuka (31) B HATYDPAIBHOM I10JI€ PElepOB UMeeT B/

9= (Gij () + Gap(@) T2, ()T (2)TTY) dada’? +
+ 2ap(@)0%(2) T dz*dTP + Gop(x) dTdTP.

Summary

N.A. Opokina. Left-Invariant Metrics on a Tensor Bundle of Type (0,2) over a Lie Group.

In this paper, we construct vertical and horizontal lifts of left-invariant vector fields.
We establish necessary and sufficient conditions for the horizontal lift of a left-invariant vector
field to be a left-invariant field. From a left-invariant metric on G, we build a left-invariant
metric on TgG.

Key words: left-invariant metric, tensor bundle over a Lie group, vertical and horizontal
lifts, left-invariant vertical and horizontal distributions.
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