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Jwo Strucline Equations

:7/)1 MTW wead P348-354 (& 14.5)

Comment
A Com parison between MT W s E7.(14.99) and (4. 20) will tead ts am,éz@
becouse [Keir R in Eg. (14.39) & a maluix of 2-[ormd. By cnloasl]

Lhein Rin Eg.(£.20) (5.0, (5:19), (5 16), (5:0)~(521), (5.25) 5:26) & @ a’y/a,d (£.e
a(l) or @) MW}»W L- 7Eo'>f71’). Yo aveid us
confusion ancds fighlght the  dyad- valied

nalive of '8 'in tese equation, MT Wstowld
tave replace ol 1" wilh ¥ inelead.
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I. CQ/)* szﬂ)/b < nd S;rchLWE @aalfm
% Riemann cuvialire lonsor i He ﬁw'nf—m}.te bnear map,
R: T T, 00 T, (0 — T, (M),

(w,u,v) e R, W U, V) =%~V G- [ vl = R y) w
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:;Wdz/lfzrfujv/l
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%W@.?Lﬁl : ﬁogdec/ameaédeéérmd@ﬁuf
veclsr ficlis and Hioir commdidlr

Hrive al” Corlams 2 siructure equalion @umg Lhe
same kind of algebraic and caliubus reasming as in #is 1 epaaliom. Do it
by wsing. Uie modern post- WW I agproach Le. Carlints formuLoio of
Stokes' Uhomom in lorms of fib exloria- domvalive opplicd  any
Wa/@ /—/;nw w, mmp@/

U Gwivs) -y wiw)) —< @l [uy]>= dw (u,v),
%mom%smfmewémm 7&)«0"52%04:

STEP 4.
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Focus separalely on cadk of the Uhree Lorms of the curvalire-induced
roladim mLafping,
V% -V V-V Sw=0-0-0,

o @ 0
where

©=VV, (e wk)

@ = V, V. (e wh) - @biws> with @i e 5%

® = V);uvf_l C(E’ﬁ wé)

STEP .

WZ%%&M rodicl rule of the covaminl
WV%MW@%/MMQMZWZLW

re lo u(wh, v(wh), wy(wk) and vu(w¥) cancel

STEPS.

Q)jmﬁw&«,ce fZeCmMcmmecﬁm - Jrms
%(eg)= €, <oyl
vy, leg)= E<w%(w

L%%WWO’{(D -@-0. %wﬁu&w

(W :J%U"p - @ JvO i )\uy)= @ \Vf wuv)

0-@-0 = e wu><wie V>~ <whIvwiiuw] w*
Fe 1wy V) - v Kw ) — <o ([ ua>]w*

3of7

11/17/2022, 5:33 PM



Firefox about:blank

c[cugg (w, V) @

= w‘gw‘; A L)L/% evebpaled are (1,7,
Referring lo g 639) m puge 336 of Lectiress, note that the list three lorms
wre/bmfarzﬁm@/ér dewty | e exlerior devivelive of 0% evalialod m (1,v)
Thus, in ©-@ -0 all 1% dorivalive tormas referring Lo u(wh and
v(u¥) concel.

B) The final (point-wise Emer ) resill'i

0-@-0 =€ wg[‘/wlﬁ + “)if"“’jﬁ](u‘ v

or, ffﬁcﬁrp ¢

w"= CU‘(W),
0-@-0 =€ @ wk|duf + winwig](wuy)
=R w,uv)

ng K= egowte [daf’,é ,ng-ws‘ﬁ]
the Riemamm Z?/Mor' M is m/aé a Lemsor o{ mg ( ;)

a mulfilinear map, K Riemann lonsor R Ras well
JJMW?\%@ a Hssen besds. %ym

R( CU? eA) efm)e'n)z RTAM'n

=W e % -V, Ve cder

My A
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= (dwy +@W” jn w?, e, @) @
STEP 4.

/am/bz,céh)e o this wen lilinean map. His view i ZLavewM'ZLs
K= <€Z®wé gﬂg
where

t L '
R g=dw g +w'irwiy

mcloog&:ﬁw% call tis the anrvalure 2~ form,
W fo f&p@dfaepﬁ@e |

6‘? e@epwé@g
L a f@w-va/ﬁoeo( ZLW—]ET)’?M, UWkon i1 b evalraled o a
pahafa/rm S/DWMOM u amd v, Lo resnl i3 He

Lensor

g?f (u,v)= ee®w5g@§ (uw).

W is the goneralor JWMM of veclord purilblel brons-
mwza/égwcz/na/V %V/Ameﬂfz%de,wc%d Lheom

W(‘W)(W) = e, wgfé (4, U/).
i etk ons
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B#MWWWMOKZZWKWM He 7. 4.3, exszm[or He
roﬁuﬁ,a[veoﬁw‘éd
rha=e -~ &) %
52+0?i;(u)v)

wn

CONCLUSION

% W—@ﬂ/&d curvalure éﬁuzr-,[.wm

Py £
R: @ = (95@608 (alwég+6<)€;/\w4[):€ﬁ@w2 R Zmn) a)ﬂ"}l éjﬂ

kd

14
= Eu® WELR fomm L "0t

& Corlands second shpucture < puation.

%AWSMW %LG/ZZOW is e veclor-v-abuwed

lorsiom fwa'—ﬁrrm

—>

T = T = e 5wk +w%/\w‘f}=eﬁ Timlaﬂw”
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]:, % /Mam,a/.zw{ slyuclome e,?W via Corlam's Z»uz afreummtg,
%oﬁamac{gmfwegw.aﬁma m a M—ecomfmcafwaq, é a/}aM

e exlovior devivalive to
) #is wnil lensor
| eow'=dP | Bs.))
and
2) s m@%maﬁW thca/gfr’// Z’Wa:vf
de; =00, (352)
,}fe obluins Lhe 1t sbracline e?ua,&bn MWM-’

Toke LRe exlorinm deriralive of Eg G51) anduse Eq.(65:2):
d(de)- de.® w)

= godw's de; \w*

d2P= @-@(dw5+a)";,&w£)=@-7;!mn; wrw”

l]’fe obluins the 2 straclure equalion MWM:
Toke e exlovior derivalive of %r (52) amduse Eq.(6s5:2):
d(de;) = d (e;ow?;)

= € dw. + a[e Aw.

ll

d€ -|ego(dof: + o r;) = R*, o) W AW

Question: Whal o Z%emce ofz%eawde nfﬁa

H%Swev:u
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