HMY, 2 kypc, nuddepennuaibHag reomerpusd. JIucrtok 8.
PumanoBbsl MHOTOOOpa3usa. 2.04.2012.

Bagaua 1. okaszars, uro rejukont r(u,v) = (usinv,ucosv,av) u Kare-

V)
Houg R(u,v) = [ Va2 +u2?cosv,va? + u?sinv,aln utvatu
a

M30METPUIHBI.

Bamada 2. ITycTs e; 6a31C B BEKTOPHEIX MOJIAX, € TyaJbHBIH K HeMy 6asmnc.
Paccmorpum cedenme s paccioerns £ = (E — M). ®opmyny Vs = e @ V.. s,
rue s € I'(M, E), miusa CBA3HOCTH B PACCJOeHUH & [0 OIIMOKEe MHOIJA IIHILYT
kak Vs = e' A Vs, HO 1nocye s GopMyTa HeBepHA U 048 NPOUSEOALHO20
paccaoenus £ He umeem cmuicaal

Ho ectb ciy4ait, korya oneparus V A s := €' A V., § UMeeT CMBIC U TOXKe
nnarepecHa. [lycts y Hac ecTs cummerpuynas cBsi3Hocts V B 1 M. PacmnpocTtpa-
HUM 3Ty CBH3HOCTH B paccyioenue BHemHux dopm. Ilycrs s € Q(M) mudde-
pennuasbHas dbopma Ha M. Pacemorpum omeparmio V A s := ef A Vs, T7e
MBI CMOTPUM Ha § Kak Ha cedeHue pacciioenust AT* M, a He Kak Ha (opmy co
3HAYEHUSIMU B CEUEHUSIX.

Hoxkazarb, aro Torma VAs = ds, TO ecTb 910 0ObIYHBIN BHeNMHAN Aud depen-
nmaj dopmer s. Hemy paBHO BbIpakeHue V A s IJIs HECUMMETPUIHON CBA3HOCTH
V B kacarespHoM paccyoenunn 1T M?

3amaua 3. Eciu V ¢cBA3HOCTD B KacaTeJabHOM paccyoenun T M, To oHa mpo-
JI0JIZKAeTCsl JI0 CBSI3HOCTEH BO BCeX TeH30pHbIX paccioenusix TPM. Jlns npo-
CTOTHI OyZeM 0003HAYATH ITHU MIPOJIOJI2KEHNUs CBA3ZHOCTH V TEM K€ CHMBOJIOM V.
Jokazarh, 9T0 CBA3HOCTD V COIVIACOBaHA C METPHKOI ( , ) TOIJAa U TOJILKO TOTJIA,
xorjga Vg = 0, rae g MeTpUYecKuil TeH30P.

3agaua 4. /lokasaThb, 9TO M3-3a MHOI'OYHCJIEHHBIX CHMMeTpHii Ten3op Pu-
MaHa Ha, JJBYMEPHOM MHOIOOOPa3Uu IIOJIHOCTBIO OIIPEJIEesISeTCsl CBOeil KOMITOHEH-
TOM R%QQ. JlokazaThb, 9TO HA AByMEPHOM MHOTIOOOPA3UU BEPHO TOXKJIECTBO

JIOKaJIbBHO

2R
R— 12,21 -
911922 — 912

3amaya 5. [lokazarh, 9T0 JjI CHUMMETPUIHON CBSI3HOCTH V HMEET MECTO
TOXKJIeCTBO buanku

(VxR)(Y,Z,V)+ (VyR)(Z, X,V) + (VzR)(X,Y,V) =0,
rie X, Y, Z u V BekTOopHbBIE 110JisI. B KOMIIOHEHTaX 3TO TOXKJIECTBO UMEET BU/]I
ViRl p + VRS, o+ ViR, =0.

3ama4da 6. [[1g CBI3HOCTH B KacaTeJbHOM PaCCIOCHUH JIOKA3aTh CIIEIYIO-
e TOXKJIECTBA:

e IepBoe CTPyKTypHOe ypasuenue Kaprana de’ = e/ A F;- + T,
e BTOpOE CTPYKTypHOe ypaBuenne Kaprana

Ay =TFAT) + F/,



e TIepPBOE TOXKIECTBO buaHkm

dT" = =T’ AT + ¢ A F],
® BTOpPOE TOXKIECTBO BuaHKm

dF) =T¥ ANF] — FF AT,

rie €' jyanbHbI 6a3uc K BLIGPAHHOMY 06asucy €; B BEKTOPHBIX MOJIAX, I‘; JIo-
KayibHas 1-popma cBa3HOCTH,
Jj _ pi Lk I _ Jj ok l
F =Ry, e"®@e = g Ry, e" Ne
k<l
JIOKaJIbHAsT 2-(hbopMa KPUBU3HBI, a 1T jloKaIbHbIe 2-pOpMBI KPYUIeHHs,
TH=The' @/ =Y The' Ael.
i<j
3amaya 7. dokazars, gTo Tenzop Puuun cBazuoctu Jlepu-Husura V saBis-
ercst cuMmmerprdecknM, Ric(X,Y) = Ric(Y, X).
Bamaga 8. Paccmorpun nByMepHyo nosepxsocts M B E3 ¢ mmmymuposan-

HOI MeTpUKOil u cBsa3HOCTBIO JleBm-Husnra. Ilycte K rayccoBa kpususHa M.
Jloka3aTb, 9TO B JAHHOM CJIydae

e Ric(X,Y) = K(X,Y), umm, B Tensopuoii 3anucu, R;; = Kg,;,
e CKaJIFpHAasl KPUBU3HA paBHA YJIBOEHHOU rayccoBoil, R = 2K.

Bagaua 9. Jlokazarh, uto s n-mepnoii cdepsr ST C E"TL pagmyca r
Ter3op Pumana moxxHO HaliTu o dhopmyite

R(X,Y)Z = T—2(< Y, Z>X-<X,Z>Y),
a CEeKIMOHHad KPUBU3HA HE 3aBUCUT HU OT TOYKH, H OT HaIlpaBJICHUA, 1 paBHA
1
K=—.
7“2

Sagaga 10. Jokasarb, uro JeBonHBapuanTHas Merpuka na O(n) mopox-
JIEHHAST CKAJISIPHBIM IIPOU3BeICHIEeM

(€ me = trén” (1)

Ha §0(n), siBjIsiercst GuuHBapnaHTHOM. ITocTponTh GHUHBAPHAHTHYIO METPHKY Ha
rpymue JIu U(n).



