
 

Assignment6 i due Sunday August8
Assignment is die Sunday AuntB

butnopenaltyuntilAngst16

PostlecturePracticequestingmoreelementary

Couseevaluations

RefdLxmracmt.ge m

gwroekd

a 99

i ii9

Megamind
garemphetp'M

Lywlpi fih.FIIhI dagfe ftcn

so for vetpm Law v ly weep Fav
r

Equivalently we candefine Lxulp astheuniquedemartinMcTp'M

satisfying ft ween Up t Lamp to t



Write it incoordinates ybgoftcddI.cn

LxWlp Zx
p
dtle F weed Zale

2
digi

labs't'd ldfinidaj.LIfII
XCbscrl

gj brush j É
f etc er

X bi P beep daildxin Adx kelp
t i t

dx n Adx Adain Exel

If AZ Law p Zale 23 Assignat

Lx W in coordinates i

Lxw LxW Ex dx

Necro

Lxwerhen



Proposition limit always exists Lx run rum

theoremipropertiesffy

let XEHM

1 Lx rt m ACM is aderivation

meaning it's IR linear and

Lateran Law AN WA Lan
forwerden
nereCM

similar to Lx m HCM isalso

aderivation on the lie algebra HCM

Lx wry lo ft't wer

ly FW A F n

e I Ale Ftw n'twiddle n



2 Lad dLx
Recall few W t Law to Ct

Rerum

ft du d ftw da et d Law oct

2

twttfdwt.lt

thaw t dew oct

Lxdw dLxw
global formulafor

3 Lx W Xii Xu Lx onform that
isuseful

computations

Law Xi Xu t ÉWCM i Lxxi Xu

F w we t Law act
Law ti xn

X w Xin xu
EWCA Xxi

X

Feta Xi Xu WCXir.nu ttLXWCX.in to t

2
F Yan YP thyw fan iftx tuoftgj.f.it to E



xnxx.at

W X that tact Xu tLytatact off W Xii ta ttLxwXin xu
to f

I

WIN Mu oft WHEN tfLxwCXn Mn e WIN Lxxi it

2 to f

Efta t Lx wearna e

to It

Lx Chin ta Law Xo exult Wexler Lxxiida

4 Cartan'sMagictormula

Lx and dux

Prof Lema Lx rum stem isthe

unique R linear map satisfying

1 for ft ACM L f XCf

21 Lad d Lx
3 Lx wan Law Art WALK



Prootttemmenief
D such rum beanIR linear

map satisfying theabove Properties

letwerden let Uid beachart
SinceDsatisfies 3 Disa local operator Dwlumbdeperdsonwlo

so mu Dul Dlulwlo

D wld
D aide
Dail dat t air Dldx

Nar dx at AD dx A Adria

Fidel di

Nail data Edin ndbien.net

where Wade
X biz

Law

Led



It isthen sufficient toshowthat

Hdt dux then ram

satisfies the same properties

R linearmap

i xd dux f Idf dfa ax Cf U
d ad dix fad dix d

had dux WM endeda WAR
etc weludedix r

so doneby uniqueness

Lx lad dix
Bh

5 Lx ly ly Lx Lexis

let wer m

LadyW ly Cw

Lx C9D.Lxw Y



WIND by

L gig w
her Yoproveit

6 Lx Ly Ly Lx Lexis
youcanalso be toprove it

forweek m

Kx Ly Ly Lx W Xi Na

Lx LCD E LyWC Cx xd

Ly Lxwc E LxwC Cy xD 1

Lxftw.eu iif
Ly LxCwc.i Ewc Cx.xd

Cx 9 WC WC xx G xD

E E WC YxD ifXXI



xD WC WC X Ly xD

WC Cy x xD

x g WC W CAB Xi s

LexDW C

t
Then duchy ly la du

Ly Law ly daw

LxLyW Lacy W Ly drew

LAWD word
114th

X WG Y WCA WCCoD

similarly you couldusetheproperties to prove wet m



dw Yo Ya g en Yi who in so Ya

EganCy't W Yid Youidiot

do itbyinduction

Summary

We introduced 3operators on St M

di stem rt M antiderivation ofdegree1

ex rum n M antiderivation ofdegree 1

Lx such ram derivation

They interact with 1

d win dwantahandr
Ix wan HWAN GAWAIN
LACAN LWAR WALK

They interact with each other inthe fallowing way



12 1
2 0

1

Lx Ly LyLx LA'D Cartan
lx ly t ly lx 0

Calculus
dLx Lad so

Lxly lyLx Lexis

dix tied Lx

Ethiccormala

It

Orientationonvectospaces

onIB
Jay Feldt fax dx

I fear dx fadx



Notice A R Satishes Vixvz ACR ez

Nate chasingan mentation onR'is
equivalent tochoosing anorderedbasis

Wecall thementation wit the ever

The Positive orientation

We call thementation wit ever ezon

Yg The Positive orientation

Noticethat the
orientation

specified

by anordered
bad Vilnius

is thesame as the positive
orientation

i tf dat fr vz v33
0

Generation
let u be a vectorspace

onR
Recall that anorientation n canbe specifiedby
fixing an ordered basis

let 2 Vi Un B war iwill be ordered
basisA V



We define an equivalence relation

L and B specify thesame orientation if

AL Luis Curt haspositive determinant

AI satisfies
Vi w Ad

Atan EBB

At AT

The equivalence relation partitions thespaceof allordered
basis into two equivalence classes

Eachclass is called an orientation on V

fix Je M VA Leta B be two orderedbasis forV

Then 8 Vi Mn def Apd 8 win in

2
81 Aptwin AfWn



4g
8 Viti un hasthesame signs J win un

iff det Ap 0

iff a a B QB specify thesane
orientation

Wesay J specifiestheorientation un un if Han un 0

By This independent of thechoice of ordered basis
in vii in

So 8 EACH specifies an orientation on V

Thisdefines an equivalence relation on M V 43 i

Ont if they boh specify the same orientation
or equivalently Kay where a o

which partitions M H 403 into 2 equivalence classes

eachassociated to an orientation onV

Orientation on a Manifold
next lecture



Post Lecture PracticeQuestions

1 dothe exercisesabove

2 On IR let 2 Ady gdx

B ydxAdz

X Azz ZX
Calculate the fallowingforms

a LAB
b KB
c dB
d lx cap
e Lx 1B
d verify Carton'sMagic formula for L andB

3 Suppose XY E m make a smoothsand 2 involutive

distribution

Let Wer m sit W x wCy o

show dw Xis O

Lose theglobalintrinsicformula



4 Show that if Laz w
0 western

then coefficients of w do notdepend on X

5 Problem 20 4

6 Show ft Yp Yeen t LxY fee toCt

Albert's question

7 Show that forany wer M and any XEHM gettin
if W y 0 then Law y W exit

So if Wao and Chao LxW y O

8 On Rn Show Log W Ly as
di

II dit




