é Riemanv\ Qurva"bv\re Tensoy

Mostivation: Sz c fRz aad Qauss cometare & Meen cuwatuve
K -

" [ [{} L[]
nervn sy ¢ extrinsic

g: Wheat s M.'a??n?n‘au" nestionn of cunwcture far kN-%) ?
Ns\’etv highas Adm & “"ntn‘uSo‘c.f

A: Riem. cunsature Tewsey . Riem. = R

Dﬁa’ The RQemaun Caweaiure O“ (M..g) 'S Ow QsSvciatdn
o exchh XX ¢ T(TM) a wap
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(a) Branch: \'etwh‘b) :

RIX,X.2, W)+ R(N.2Z.x,w)* R(Z.XX w)=0

(b) R(X¢Y,Z.W) = -R(‘(,X,?.W)
() R, M, 2iw) = -RIXY. W, 2)

(.d-) R(xc\(l 24W) = R( %lwl¥'\( )

Proof: () Rixx)2 =

VUx2 = WUy + Vpeyq 2
RIT2)X = VgUeX = T U X + Vg X
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Let {e...end be an ONB. Hr Tom,

:= spen (€1, ;Y ¢ ™ . %]

K (o:) 2= R(eu g5 e0.65)



A k R(e/.e; .€x, ) =)
\As.‘nb Wt - Lty OnlY) Need € kwnow €5 .€Cux, ' g -

NL.&'-‘- R(e_:_gk.ej.e%gu,es) = K( )

BuT  R(ei+ew, €, eitex €;)
k(o) KCT%)

= R(Q,~.e3.e.-,e;) + R(Qk.ej.ek.ej)

+ R(Q{‘QS¢QK.QJ‘) + R(Qk.ejce‘lei)

= R(eig.ec.ej) = known"

Nt R (e, B en ) = e
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How does +he R!‘ew\/ Rec ‘ Sceler mwstures affect tha
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Recall: A connection NV nduces oo cdvenent Lemvatie
for vectay Fretds (ie. (1.0)-trusor) -

Fix X € T(m) .
Uy @ TOm) — T(TM)
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(3'- How €0 ovanant differentiate otuer nsers ?

. N t o
(ve. (0,1) = Emsars) ﬁ . Liehniz cle

1-fomms : e QM) = T(T™M) ~ VY, ¢ Q'(M) dehecd os

(wa)&;r) ==)’((rt;_(:>) - 0 (YY)

/‘ r neiow 7
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Exam‘n i: (Mﬂ.g\ 9 : (0,2) ~temsor ~nd T Leuvestion N

metunc Ob\»wpaﬂbika (= Vﬂ =0 e Vx% =0 Vv X

why? (U, 9) (% 2) = X (a0, 2)) = 8(Qr.2) - 3 (¥,\2)
etvc uvn'-fh’l.ﬂ"'ha
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Ethvu 2 ( Riem. Curnature &C‘h‘u’ oW 1-‘ﬁm)

let v € LMY . Defive:
RXXY)w = Ny sw = YVyw + Vi w
FAT: (Rx)w)(2) = -w(Run2)
Phe (Rx) w)(2)
= ( Ty Uuw = WuVyw + Vpyqw)(2)
= Y ((Quwid)) = (Guw(Vy?)
- X ((Quoad)) + (Quw)(Ux?)
+ [xx) (w@) - w(¥n2)

=Y (X(oo('-l)) -wW,&)) - X (w0(vy2)) + W(I, V¢ 2)
- X (Y (@) - 0(TD) + Y (0(52) -0 (T T 2)
+ [x] (NK‘Z)) - w(vc’.nz)

= - w(Rxn.2).




(5 Bloncwi idemtity : RIXNZ, W)+ ROY,Z.%, W)t RIZ XX w)z0

2 Biemetns doentty : (YR, 2. wW,T)+ (WrR)(Z ¥x.W.T)

(Pf Bxemse!) + (VgRVKA, W, T) = 0



