Pﬂ»gﬂ 0 # 395 D ﬁ’z{/? ?/11/06.1

MM D disceeke subgylep of o L eprouy G
Cheose  an  open st U abod e e G such Hhad
U an D o= dej
@ Shew de D = dUu NP “"“H’}
@ ( lhocse '\/’ open Et CGM\QU('QCQ 0L60u€6 e sudn ’W\%

Vo dV cdu
{on Dlo BN (%a Cﬂf"\/hf\;.)@g cr”F a')e.ra:j?-,é,u (‘_{"AGW-%,&}

@ prw{ w X Hu c oo bove
x =xd Yxe V

@ USe ?(euiém frdﬁeﬂﬂ Can ¢ hou

ZL,)L‘,,Q;A}@D . Xe B  Arew dAxi T— 4
s HMD x) =e & K(4) =x

%i;g . y e X
(k) = (&) g «(4)
a:‘&ﬁ &Aé“x&aw |

){fg} ?\i" Cﬁﬂ&“&*w‘%r /
O@ £) = (o) =

P




De///} ve 6710/ 746// Z on a OL,(, /JPL s
(;.. s [ /e// mivuf/‘vvf (r:W //u/a//‘m;(') I# )?/XGG VqGG

d 4 (X,) = X

L/c/x b (x60) ~ X(ht))  (dA (%)= %)

/?ecwé( 7
Ve T, G

XV (x) = dedi (V]
A, (X)) = cJ 1 0de ] oo

== e Qk jx)(v)

= Ole (Qo«)(v) !
—_ = v 71

* X (&X) ————

fn ‘Au[’ fhic Ny 04/9 oy o M LIVFEF on G/

ﬂy 7 he m070//”2/ £: LG — f,:'u(G) oleprned 6}
Flv) = x¥

s o vecr space :;oma//a/;zfm

/?cmu/z" ve chr Relds a ,,W[G) are 2//060«% 0/6,4/\9—6/ Sa /_jnv(G)

s a fo
¢S Qa ve cioc .r/aa.a et over

pfoo/: \/I w & 7:6
v+ W

P(v+w) = X
TV = b (Vo) = deh () + dde) = X %)+ X6
= (X7 X")60

P
VW

S F(viw) = X XY =F() + EW)
siml\w‘—a Tlev) = X 2 XY= ¢ 3W)




We p/we 9’_5_— Iy /nd’zcﬁue. a/u hjoeé. 2
Sob VeEferE = E()=o0

AT

=3 R =0
= X(e) =0

= N = O MQA j"i = QO
o F gV
Tb  $°% suxrgec’h'u(’r%/ Let X be o LIVE
R (N leX v = X (e)  and Show X = Xv
Ky = X (Xe)
= OQQQX(X(Q))
= (&Q Slx (V) y
- g - X TX
MK

Remo.(l/l'- F(W\\ = m OLaM(‘ef SPO-LQ o—-ﬂ a/&/ \lﬁfJ)LUf 1£Ze(c[[
on M (u.»!m'ck ot swwo*ﬂx) We W now r‘ s o Veuf;vr J/um,q.
We aow M ois o« CM [W\) - f\(\cd-u»bl

(e C™m), Xel' = (£x)w =R X6 € LN

e 5> fx el _
?ou\ Can (,/\e,c/\. ////\9. Mo Auds P/dpefﬁ‘e-f : /A.Q LIy~

are  a 74/“'1% Aim'S snbspa [,ZW c [ bt
'fa\ea’rt nef & JU\,() m(*;c(w&a

3




q [/ 06 -4
jcm«»./K Cﬁv“bﬁ;lu.»&b/

=T
d ke (FX) (locatly)
x - Lol 5 ffv%a ﬂqﬁtﬁl T )
o 2 = RTE ks o> TG

' €7 Q; .
== \/ { 3 boani x Wy Leem
Z Z LA_JHD (sd -‘H/\D. o esis o F

,H\* L\\/F' noha V'

'3/ 17[ (> & a Lie 9rovp then T 6 —>
m a 7‘/:\/1»/ ve ctor bvma/[c

Gx TG

\/

/’V\L«-nfng/ 7 (9) = /{9]’( e ’73 e G.
alSo 'Z_G"I <] =T G ant A

X

‘/ecﬁr bandhe /:famdf/o/7/7”"/ /y Natbso %
A(q{l/m com mn Ao

Gcmeﬂ;/_agl ‘ L ?//‘ a//%dmd//A/Jm_/
il £ r Jo M

‘[ Fy ‘[ CP(E") = 5(5()

m 1= N




9 /14/e6. 5

P/UO/ TG Lr 7[/('1/('5.4” .

. _Z/) Ceon //ﬂ-f'/ 74) 7—-5‘2 %é Szxﬁz ] ?/U o Cem

~ /

prove Fhetb Ar s ﬂ[h"\M bondde A be %//1/(2,/

74/ M %En /:/ N = oo //y)) > 0 W A TN
tivid T n- 9/10 b vech - Al o M whigl e L7~

on T 5/0/\4’/\1 can Hhd 2 LT J;a/\-vu. A iy

P4

whivh T % //;«( éu\)é ot fAe S, 74,4/0 oves a%fz

bt 90, 0] 4k ) -6X ) e G-
this s Smedh or k. of oo volifln et fouy)

T0,0) = Vi) 5 (0,44 0] =5, 44, ()

~ D %09 £l () =)
= 9/ 7—3{,, gf V, = Vz ‘59 Gééﬂ
Ao /ngﬂr‘?é,
= §W eNe ~ one

Tp f/zcw on74> it nea/é /Kz Sarme afgmnw,\t.



(7/'3/06-|

G’ L G o TRWIALIY of | G
© ¥ \ | Hol py- 32 # 25,8

Cx .G —¥» TG
TTC’\G/FCGJ

Plav) = (o, dely (V) € TG ded,(v) e TG
To see Fhad S’mra’,ec:ﬁwe cheose (h, w) e TG Ahen
we T,G6  and - Ah ) (w) e TG

P (h, dplir ) = (el (it ()

= (h, d, (fele)w)]
= (h, w) L9 enb TG

O}g«rjr WW\{'&’ +o chow thed TG Ic ’i‘rivia,Q I'F G oa ﬁ*l Gf"bp,

. Remark = T£ M is a Mniﬁu od X ic o Ve ctor \C(da{ on M\

{heon Vxe M y X (x) 6’_]; M\ . This ole;(‘fr\e_r a Sechsn
pt ‘—H\Q’\’L\V\%ﬂ‘;\—‘bbuf\du TM —T— s

—~

X ¢ M — TMWN
X(x)) (x/ X(x))

Shhus Use nobdn TM = U LM bod ke razels

/H\o, e l(c(Jr \)c»lr -@M Jhe XeM Sala o£ &~ 4 ewpl/\urflm
(;oorcl(rw[iﬁlo ve Velochies o  menmedw G, T*mMm. Dsr. }FWLP

LHolows  MaRspeny.
T (K) = Whe, X)) = x

— N

e i = rlol,u\ ( X is feo*)on)



Com%//lw'/v; remarby on %Y/V/aﬂ/,,ﬂ o 7T G 01/13106&

(_P
GXTQG —— TG’

l

)
—

G G
\/é—l-eG' i\/(xj _ (X/ ZV(X7)
D, (x) = v)

No MYrarn we hove thed Q Aranefes —H\o +r‘\/:’oﬂ
e the sedhibn  adduced (D? LTVE.

@ (A, (xv)) = & (x,v)
( :<X/&€Qx(v))
= (x, X))

= X Y(x)

ik /\l\l Cuucuu [y\g ok\rﬂ%f&.m COMM%)GZ

1 P —

Gx TG TG |
i—v

Y

e So o LIVE s i(\fﬂ‘*(ﬂfff E*g/ a* +f"kaJ
o'f ‘H\Q [)uxr\c“.(; ((n‘f&/f)fe){’fn} (DOCJ(,)




£\

P

- affl/trrua

4/13/66.3
Z_/ YV are vechs Aelly o M
*ﬂ’\m Xa Y s l?d7L a veclor Held on /M/ 6“]5 iF a 24&

order o//#@/enﬁaj o/a@fa;/or_ (Z/'}Z A O)
* X (an be (e%arobul as o derivehion of C@dm/\) - CZ(p)
X(frco) = X))+ < X(9) m;:%”;
X (F9)ea = X (a) + 30) X, ) e ind |
e lnew o veclory can be idendified
6;55 U:’d cavver Aefmpﬂg or tengors  bob hare w¢ et
e derivedion co  anyy ey,
X (f)ea = X« (f)
Zé ?NJ?CC,“(M)) <— associehive W,«a\ (‘7“/ » o)
o & (DerCCeO(W\)) - (+/ R ST (R o)
(X ¥ )) = Z(T))
L m ‘r -_D_ 5
Z X' 2 (YH)
= 2 = 5 =>f
? L~ <z¢; Y ax»&)
-y = I QY“; Qf i ) 92!
- ZZ( 5; St + X' Y o IxF
| (ﬁ:\
H S b W w Zh" o relev
owever  we eo ( e Ny
congsidaon EZ/ Y]: XY —Yo X derhatives .

Mam Yhe 2% ocdin  feimns con cl

and (X, Y)E Ter (CTmM) | Cu gy, 17 4/
Covrdinaa Free  ocgumenh |



q/13/96. 4
Can clustons

. (1) %’nc/(cw(ﬂ?)) ly an agociotive c»/g,zéra wnclan 7’-/' ) 0’
(2,) Der [Caa(m)) s« fwé(,vaco. of <C-,Vl.a/(cm(ﬂ/t))
wmd X, Y € De(Com) = [XX]e R(cm)

(?') I‘F [a/./. . o) iy an q,_r/aa’ojill a»(,}y{r*a any/
i we Olg,/pu/ [—a/ 6_7 = a o b — b o« then
(a ,*, o, [ 1) ir « Lo Algebee

Vel Lo ologhra mcans Hob  GXAHT A is
(1-) (.')l’\il\tuf
(2’) Cx v} = = 7 X1

(3)  [x,cv23)+ Ly, 12, x1]7+ [2, (xY1] = ©

~ Vx‘ylz c a, (1,\ ‘2“"””"0 a naed et be an
as ¢ o ( (6hve a/g,/érz\ 6_4;4_76 whan F 5 commudeds 6&“@/}

ves gaw Stracture .

(L7’~) (,’De/(C%(ﬂ?))/-F I [/ _7) o a/%(g,a’




q[13/06.5
¢ xampleo

@) (e, *+, - %)

(x,v) — [xv]= XxV
@) Lofd, 4, = &) ke,
(A 8) = AR&—-8A
(3-) (F(W\\/ + '/[:]) o L al%dém
De,(}h/a(;;b M, N be manifolds and Pz W\ —py
a  stwosth m“’PPh\%/' L X e ') and
Y € 7(N) then we Savy X is @~ reloted +

Y # VxeX
L &"CP <XX) - T‘P(x}

ML}EN\N be moamidolde  and el
P: w— N g a cmecth VV\‘NPP;"\%/' Assumeg

Yob X, X, e I'(m)y ad Y, , Y, € T'(N).
T X; s P _celoed to Vi e izt 2z thom
[Z'/ Xz—l V¢ @ — celoked 4o {Y Y]

)

Remoch®: A Zeco- dim'f manfold M XU — x(v) s = {O}
S, Yl U betler e« Sl'AtZg\.rz:\'un, So there mangt

o chad G ofbag ponD : Klso ’r? M = {O}
oW ‘ So ‘)(e;k"\/a e C‘/EJ\QM\\}UB N ’fYCu(J .




|S/66. 1
N\/ N Mawi*@otds QL_Z_-—

~ @+« \— N
NV -~
Xel'm | / ¢ |I'N
X /3./ \/ (V\0+ on agM\\laﬂ@V\CQ re/ﬂ;.;@\dy,/ viend] /Jﬁ(l__, r’W}

@) - Yq’cx) 7@

J¢ (X)) = Y (9x)
4 X = Yo
Take o CZ fd v nwbhd of @) 3e C=0)

Y%q (%) = cOXCF(XX)(%) = Zx(%"‘f)
Thot i [T () = X(3:9)
% arodhon Way do wirie (—k/

Y (9)(9) = X (9°7)(x)
he ‘s yawaﬁr\é, ou s ¢ou€r (o .Z(L\ (X 2)( (L\)/

[7% = X(%ocev@

Rﬁmwlﬂ n hosd wiidhon nokes ® .0 i@
are //14'690’(’9/ (/‘1[1) &%M

f Wb Bl on post 2.

/ b

L




Yis/06. 2

Jiw__m: X LY

IMP]res [, ( \(Zf\ N {\/‘: \/aj

AN € C&(N) Mrarn cons i don
/\AUE““(S:{
dxée C[Xt/XZZ)(%) b [Xi/ Xz ](%"CF) “’\f"’\d—'d".
= (X)) (x(9e0) — (X:) (X.(2=))
= (), (Y, (2)e¢) ~00) (V€)e9) @

= (Y )goo (001 = (Yo, (V.02)) @
= Ly, , Y1, (%)

@ (x)

4 @([x, %) = [V, Yl + [x%I L [v,n].



G/18/%. 3

_"ﬂ\/ G s a Lk gfewp and Xe I3, (6)
and YC NV CG) ‘H\U’\ [Xl Y] € r-:nv(G)

ML_
Dol Rell Z e M) © dd (Z) =72
E: A is \eﬂ*—ihu«r(m\d) £ = = Z VaeG )
1£ X ) Y ole Ll\/F thom
< A X
Y AT

Qo Hhe Jomma (%, 71 L (x 77
Mere Lo (X e (G

Cof Te(C) & o seb-Lic elghn of (G)

Proof o sub - Lie a,LX/{um s o Swhsed ok
§ ealse e L\'( Q\Cg)“m p WHV(G) _9‘,_;‘130%{ —’ﬂ\@

S X { Y < r:—lwv (G) =
d A (x+&) = dh(x)+ cdL )
//"n e,o\n)? wf o/x ,Z\ [BMJ‘W(’I l/€074)r /W&CQ )Dﬂ,)?,

bl (X+cY) = X + Y
- (X+CY)ax

X+e¥ e [ ¢a) .
by ™ We o [N, @), N(6)] € T, (6).




T The Lia odgphe o7 ‘qmw\)
4. agu 8((“//7 G 2F /%.2 /7/\,\/(6’} )

& s G Aﬂ ov%l/éfc\ Uf\b&/\ #\.Q (/@»42{\/ JO// |
{ b@o/&/ﬁ /U‘J/ aﬂefcnge/,

° Recold 3 o (Di(gCUh\nh ’F‘or\/\ Te_G orcko WV(G‘)

d edined (vb V l——i—?* WY whaw

X (x) = del, (V)
o § > '_TGG —_> r'NV CG) i aQa VC(’JﬂO( NI
% 6 Meo( [ hem, We ﬁ&@(’ﬂ/\n *H\.z é)ro»c/hw
O\Dem}\bf\ (YN '—Te G. b? E\// W] i< ’H\(
~ Vnigine chopranid of T G Such NS
a/\
[ /Wl S.Qf.f_n L w
X = (XY %Y
-C'D( bﬂ \// W €& 'e Gr

(v,w] = ?l([ $ (v, EE(W)J)

.Rf Mcwh ¢ j//\bu br l\ (Je\r\ihf}\ar IS r\c-“ V'Lr\a "\O»r-o{ bd '{/km 7

Suma worh here .

1

Therskee: (LG, + -0,1)= .6« (3
Ooth — exe coltud e £ Aobra.  of G, Then

B vb,Ub &M’H\M d/\y\ra.c}ertzcﬂ‘ﬂu‘« o\a B (A
Al —\/erms . e Qxlocmevjﬁ c~Q T

Lie Nghr of G




Mor¢ en /77&-46’& GQJ/JQ q/ls/ﬁg,g
Cunj/p[e/\ [ 84:1 é«/ Céa/?(
X({f [A) = A’j or XJ//A/ =ﬁ
M/J /s 2 %Ja// choAd on /ﬂ) u/gﬂ
Oh (X ) e /f\ﬁ (ﬁq/% an j///" ﬂ/Ocu
C/[n) < (n) P 4 ?[/n) . veclos P R

/JLM

O, e o/mﬁé /q M//’/ —“?/(M/
Be of (n] *—> 2 @;5%A)éﬂéﬂ(m)
‘A

P e

U £ Clw) — Gl s « oo th MoppPing -

/\«VM\,\ df - TGl = T, 600)  w defined o
z‘ E‘A i)xé' b? 'k“ra»ns:)(w/m{/\g \/
Y4
b X b - S . @
o e Chor W ‘Z :D'a (g
N\ o\ f(n)

UJl’\&re ‘H’\Q Comp onendts o'c \/ «arc
’Har\ stormed ‘l’o Comp oreviy A W W

Mo Gedetr Dervahve of Fha loed
Codcd.  ren mﬂ £

0 n D((Q'FXN') IR
| V) (W, w")

_J



P i,

4/1s/06. ¢

Du(Xef o) (8) =

Df ey = D

NJ o w SP(Lc(qui'—?,e '(j +o 'pt QC . Thy
0 M { eer (i on A o 0(}'\@,&/ %P/}\} i
we taow \Crmol\j) der\rhie A e g
(s /%o// thus

(Dﬁjc)[@)"/%/@): CE

Th ettore

d l, : G/ﬂv — Tl
%(u) %{n)
(@Al ) (e) =

Or /A"knﬁ of E ar a ﬂ/éfxlf&%m/

/ (f@d, Dx/// Z’(C(’)d (;%/
N jc'h Qﬁﬁ ’axA/

-
Z Xik(c kafax&,

/’}5\1

77\€y\ LJK - & 2 ‘

=




View as ’l’(xnw vgcg-or

Re ogi(n)

a/igfo6. i

——————

$=28; sl

Z Xite Qk& Dx‘a} '4;?‘.11 .‘:\ y\i‘j’c\ 3 (1y FH P
,,\«, vef\‘)w re
Wish +o show hud [X° R X.re . ]
x4 (2% () = (Z%X W)
_ 5 Buas (2, )(Z” Guiy Xi 2
(Z Z Ciab By 3:'«‘5 :fa
a6 )k
. Z‘ ;ﬁ Blo_b thcd 9)(“"9)(& )/a:% .
ii STHY, szc} (15 {'F ZIZ Biat zugxab&(.‘;ll
ikk 4,5 Y
Like wice
Z% ( X:B'(P Z; Qak Bllrté DX‘g g%eﬂb “J%M(;L
f&

‘/ﬂl\e:c(—om r\ojﬂ'lma /“\Q 2" o rdan —Le[/v\_('

can c,bQ

(2%, x* )0 =2 (6e)-E0)], 5 X (r)

I'é
2
= & i}Z XIA([ o 84]) DK 1_‘(:
(s, &]
= X, *
ﬂ\u oo YE (¥t i el Arorslohin = €W oS ved
R R Pl a7



(a,fmcwﬁ on et on  pg- 195) 6, w q/i¢/ 0.3
W/Lﬂs G be a L greep and HTG. We
i sag H i oo e subgop B oof G
i#ois a La gryp  Sach Ao

(1) H & «a Saégﬂuf A &

(2) H is a Dosirwr 1ild o

ﬁemo\//lf O//r/n (2] w@o\éme// 7o &/%W /})7/776//6/

S’m[)//)’)o»n/%/z/f, //éwe/e/ it 11 /7,14,779 f/’/wg/
sine M closed ( Fopoleg c% ) o= A furé’”\c'\nl’qzﬂ/a/:
ﬁ\.& /(//G%V/\J (////zJ wareamnd 74’/"\( e X (€ ”9; eZ’(X

Dc/b/ I‘l[ H s G OCL{ Zf”v/ 4716/ G & o[\l
ar P ond  7: H— G i an 1aje€ cAlve
/Tm me(_,(li’n a_n(,/ 2/0(//0 /\,(/Mo/)wﬁ/) dm 7%0/) we

a&MH L oan fﬁ Eef"ff_ﬁ/e/g /;nme//ee/ 5%34_:0_&
¢ v/t

// 2‘:/’/—_)& e

it

/?em«/,{' L+ H— 6 an /hd'fc/?V( I NIMErsion ’%/7/'6,/

;  and Ollé 7 Qare //)JCC/W(’ [//7 e 4.

FPemorh:  one ool e o = CU//&QOaWWC{
beturun Lo 8rw/vs 4 (,Zoe CJQ‘/{J’“J o
fwlwgl/éﬂ«f 5{ pﬁafuf]u - C/-cw’é }o/am silil J‘v»b/nmm'?é/a/f
miss Cu/ﬂ/‘n J‘weweguﬁfw ao  rh -—ﬂ\-e ff/aS/ToA
varw/ ]Z'Dfug




afig 6.2
/é}Sﬂ/\W Z"'. 2 G /s an /'/y“e(/ﬂ/e/g /}nmefjec/
Sul §rop of G. ket ye T, GH and the

i) e TG Lo X: 6 =d I (v) VxeH
\DQ ’H\D\ LIVE o{g-(erm(nexj (xb \/ af UJU\J,
/H\C’M g XS’J(V} is Yhe LWE an G detumined

L)ua &xi(v)

, Voo det (V)
B T Ve TH o X L X, /

Proaf- X e H
th(vl (i) = CLJ{; (det v))
= dp (1, e 1) V)
=4 (k)
= &ei (de I ()
= di (®y &)

( &x Cp ( Xx) = ycP(x) W CP X btm A %) ) r/( ({j
4 on S5 uRre dlone 4;)( suwbmanmtaddr
e Nswuwxu "y ?éudb o fulds w o Ahe tsafudlin

nok : o

. geums To b2 correck on Pd



4/18/%.9

Th ?"/ Lok G be o Lo gp L
and let (° H— G be an /h/?c/fl/eﬁ rmmesed
L;Q J’Wégfﬂf of G then % lhay Le /'c/anﬁ%/

as « gub 0/2%/« of ﬁ whes 72 am/ﬁ
B/e »ﬁ\_q OA_Q Ja,vﬂ/a.f U/ H Q’IJ G fe.f/oe Ofs“/é/g )

Ef_opi’ Shefch ,

v L d i (V)
'ZH ~ XG
ZH ~o ZG
v i ¢ et (V) det (W)
EXH / XH 1 /\J [ ZG Y XG ] W
(hioh 4y ] i
[v.wly L — Ldettvl, ei(W} ‘ v olaa/ﬁm
-XH — XG’ oA ’h&naﬁb
Spo-ce +
[denh
(41, deitw ], L3

dxi (XIV,WJH(X)) = . (Z(X))
] e
d, i ([v,wl,) = [dtw, ditw]

i -
(o, 1,3, ) == (R6, L)

Qle“ s an 'm(:)tci\'\\ri UdMof}?[t\iJW\, d  imbeds

TH i St (TeH) © T 6



