{
|

L/E GROVP: s FAwL 2006 : \H_“ 265 %/23/06 Q)

Problems cdue on -Ff,Ja BN
/m P? 10 # | ¢ %q_w. konJb "\c brb&k t“‘ down o \rH{&

Uelt 'f;//ow his nofes Ar‘ a /N/e \

be Yhe< iaversion WW’P

-
//'
|

G s a (e Oéro»ﬁ-,lf—f G— lS ‘~q C'g'° m,agim'acb[c{

~
<
1l
><l
/

| and s C™% maps,
j |
Yemode : Q& Cz %fﬂ awhm‘\'fcgﬂa L\“ q'\uﬂ\errl C"HQ{
o0
e for whic‘/\ Huz 96(0 C. Se Ves‘hw;)hfé\‘a,ﬂ Cﬂ/
1\0’\' ‘\'9 (Cd(('c..{\\f&, \!z{k \*‘ Aoo\ Sw drttic % _\‘.
Cee an Winr difmn . er lsul,. -
\

(BD) Jie wfwp v oo SMM /omoonvhold  which
) \ ( such HD m (5 smeddh
§ olfo o c& ovyp W FAN
X'y =e |/
m (tix), %) = €

Con use averse anJ ’H'\Ldfem 4o Prwc
I smoctk neace ldm/ﬂa Hen can vie

/eﬁ 'f"fnnxlo/hm.r 4 ﬂ o py- 126,



g [ 23/26 6

Exa vv\o| (es

[ (RY, +)

(2.)U(|)={"ze(£ll'-zl=l} @

(3),407)((10) = seb of uu npns?:vzwhr nxn roJ monLriceg_
OXQ(V\} dlenste Yhe seb of M nxn modrices

('Q——‘rbw

(me)% = A, + B

§ § «— column

AL =3 oy

{

* A | . .
(A: ,) = (R, AL A n)

AL R
'\P ogl ('\ \?) g and w.c.f. nerm on ?Q(V\, HZ)
;buy\ m*ro(ko\uu& \\'\P(A)\ = “All <, ?(((n/ ,Iz)

\S Q,oJ \va o V\o(maj ‘l"\("‘"r Sfﬁ-u ( Con adck Y?«UL)
The vvwﬂ“

%(n\ X gf( ("\) — og((wl
™ (A, B) = AB
's &\u\za.( Con cal cnl oA ’“’\L \st \’;r(ck’a“) olefNojav\./f

on &U“\K%('\\ cms*‘ Cowld 'ch ?Q(n)X}Q(h) a neim,
D AK + HB

U-\G)

n : ke ,
A\’f:md\uc\% YY\?AQ)'— (AB) = E{;‘ P\& B'& = Pa(:a:v\ow\lcvl
. ‘s‘mwfw\-

/)

m (u,«)




(3) Combinned. Tf  Aec Ml(n) +hen 8/23/06 (3

m N‘ N M(A) e (A

Cof () = Cofache motrix.

Now Hraen +he F-La Hr /—\ﬂ is o rahondd
fandion & Ahe enkries of A and  ar sudh

+ s smocth |
m = v?)']
ﬂ(’.(ﬂ\x/}@(n)
/BJ&(M = dob (&) (=2, 0)u(0, =) = L A |dubim#d]
N ow %('\) — (X s @ continonr

'ic{'. and [Q—{ } ¥y apen ‘l"'\tfﬁﬁcﬂfe
J‘/Q(’\) rs  open in }//") . //fma 747—”-/;)'6!)(61

/s #\Q /U'}floﬁon o/ %Q fﬂ?o% I’VIQ} N onds epen
S""‘Pd 0"/ 2/( ("\) A /7‘ o SN ad%. G{/”/ £/Mf
Qh open fwub Man ,70// i 7///)

i a—
% NxXn Cder(ﬂ/X MoK Lo

AR

rere 8 & Seular e inner Pr‘odu.cﬂ. on (n/ﬂ?)_
P\makua, %(1\/ (E/ s o COM‘PLQ‘X ’)’{4’ 60()‘" dpace.




74679' 77’6&;4;/0» f)'on 8//23/06 @

GXG"M"’G 1/\dugw 6_9:_96_
G — dalx & —> (C

x — (a,x) T 7 ax

Xa(x\ = ax
Lo+ G — G

C/{,«.//g £ oofA m“f//’)lg g Q

Prpechy © B, = L
Charts o2 fdm;‘,?} 2jve Nnew chorts under /cf/
Frans[ohion (v, x), r— (a T , xaj:)
and $o A fo(é'vzib chart  x /hm/oo/ﬁ.,aﬁ/ Heo
QX/J on st ol Mop will  coves ﬂm/é .

~F— 825 fo6

e

NV

v




A\ﬂ"/@ Lie Group \ 8/25/05 @
e : idenﬁ?}
('U; X) : chart of G e
Then

L(U) i3 open i G VeeG
a = 9{ (L),

xl.') ] seG}
is o suboaflas of Yhe o\.;%, 54\-(u\c;\’v~fe ok GJ

e A Al otractove

T o« mc_%//na/ atlos. You can
Aa ve diferend

hove i gt S e

* (V,9) o chack of Seme rmonifild than ko @ (V) LR
ond YV I U&(’V‘) %;\UO-S o o\f*Ke.oMorPhi&m of V €
W (V). So  wa e ltunnhve chor ackeri zhion  of chart T
Mad & s o o\.&@mo(ph;.&'m.

— . 2;‘ :Rq.\ AO& Xo‘ 1S A.((ﬁ, 'FV"M G- ‘l'b G— s
ditcasgrd befoce . Thws

e |
X e Rq :

a U — X(U)
.‘S olse o

o\orffumorphi:m L8 W
s WY cdmmigsable ? 1£
cku(‘\’f

s o okm-—\'/ Now
X‘kk é X 015 are

(xe 4 )= (e &) s o o

- )

ol ol o x" =%
- & o =1

Xe Qo o X
g‘\ow\(l wo(r% ab o b domoins . V\)l\u\
whin oaU N DU 7 ¢ both charks defined on set, wed/

moi ¢ PrLf.('st() aUnb VU hes Xoﬂa ﬂl’ X Q;l wﬂcynﬂ,\e/
Vo wptes € aUnbU = 3= ad =bi

—‘ -
Mws  Blon = Uu
Seo

we showld sheinke U

.\(\ O./ ’H\en

(xo1l)o(x- &) =

s W+ dehaed?

(Jaal'(' hﬂow ‘H"-:S :(\ U’ 'h) 6@6//"\




Wo.ruh.r'mz ?ro»—f- Mt\wuk/ 2 = au, =b u,

~ e Ll)-(xe k)

we'll

\’e,me.d‘a fF\H ?M-f

—
—

~/
x-{. -
= XAy

r\_o,ula\"bUC_:U o ek

+

Lt V Gnahin e Such
we Can o\° w;‘( J‘I'\nb(
m: 6 xG —> G
(e, €) In
\/

r

v, ’V‘ (9,4("/\ Pon UJ\\AV\A LA

~ Bre &.\.,_P »Rnr/“\'.r/
eec W W

X-| Vb (_a-v\.'\\"l\ow,(

? ro boh \va’ SNW\J

Chefo

(X oL, Js

w ¢V

oot
W\.od.d\a /“\M

(XW"JZ;) -

= Xw "Rc{"L °Xw

=\

M(x«» L) (e ) (@)

_—

‘L,_or\,c\ &5‘0\'% Sherk:

V

Q

JZe o %
!

funge,

d U e

b o Hhe ik umh}y.

Kuw

¢ kd"’ﬂb ° Xw

8/ 2s5/a¢ ©

Mo Vi=VVeEV

Fake Vinyg

wih W —dype
=~

-4

= K © Qo\"b (W)
= Y (<'b W) aw = buy

= X (w‘w;' W)

reed to shrink U
C"W\-P M"ﬂb(l”\%,

‘\"D ‘\(\ SWwre

a Ml




8/25/0
ﬁ(_mo.(/g . 11[ we a./feo.c/? /w»ue a oCLz Gfou,) /A% / /6 @

N e /’lo.ve an ou/’ /0-} Cl oy i ﬂ /‘J' M/eﬂaﬁu/
,',[ w-€ hove & % rovp and e U’“'Jb 7LL> ma b 9/
I‘f a OC":E 840‘,,) we coen Pfo ceu/ 7LD Con .f%/uCJIL

I;[ 6? A’Ac//'A; chott of e fhen lff 7l/a4,_r/6-7£¢
‘lb bLuQIC/ %1(/‘\-(

V : -F'mHe o\'wv\'i Vec:(‘\)( spoece
O& % mekric

b;l'\nwr
va/vvxme'ho’c

Y\or\o\uxmzrwt. %(V,W):o VW = V= 0

T‘( {e; 1 v =« basis 4ﬁlr Vv Y

%(e: ; ez) = G‘& i an '(r\\.lcr‘h%b_ m,_ﬁ—(.’,‘/ i
i on o-l‘\'tfnuﬁ'\\rf. .Lt/p': =4 Non d&(),

Sinca Y is g..a,w\me'\'n’c. Xhere existy o
bosts Swch FheD Gig = = 8\5« . TThea
Ug'\,\% )-e —ror Com p er/\:(] c‘F X
—1
¥(x,v) = X G9

16 s on isome—‘(‘n«b ot (—\f/ °>«) ’(4'\?—’\ f3es
mokrix A S“*'\-S’j"u

_\k .
(Ax) G (AZ) = %(d(x),x(vcy))
= o%(x]
- = XF6T . N %,
Thos LAt GA = GJ &> (=, x(0) = ¥ 0xY) .

/

» wa 0&0 —c—vr OHV\—?\_QJ;( <\=}’—'s ”('D /bvd) !\JZLJ
b werk ok c.uwxP\m')c nevic



Y T Te gl s such et T =T ¢ TF=7 dhen
m @_‘Y:{Ae%m\/\"‘m=$?
ig - ia.x. %‘-N,?' AlSo

GE - JAeqln O] AT A= T
ced e P Hee AT = (o0 ( +ranspose (A”X,

\$ a\se o

|

remarh :  beek olse  does TT= -T  (symplechc)

e AE G, = dob(R)deb@) deb(R) =db()
T = (ded (R)) = 4 Sina  deb(3)" =1
= deb (A) = £ 1

g G;r < GQ(”‘ ond  we can chow W oo

g Ogfeve - Thae nnoniteld shrwdwe an  be defined
\e,UL(_ .vaf-('ku araawrwaro of M[k eon

I

swuo.& Wwa S,

deoS .

—i“., o i v T
t 'I.F < s o sub N\n-n.\‘pbu o-'p a ﬂ/\. \
i SMOJHW W\m? (r\:\-o Y\'\mn(‘—d(cj N

[\AN ond ’FN\—__)N £

[ Ynen £y i smeth. ¥,

Procf:  bebher Yo prove L. : S < /M 73 Smecth, Then
"—E/‘s = Fo L Sine = —FZ srwsth it s medh,

ceall  def®  of submemihld F5,let (UX) be chod of M\

X(Uns) = x(U)n ﬁzhx{o}

% A
- doy e @ = R xR
’Y\v\w\ § i§ SWGMMIMJ d i can be coveued 63 SobonorciSald

wrfs. ko
Charts X, : Uns — x(Uns) € gawm?a\} of >

A =
. - h m -
need b ghow  Xelo X ><(’U’n$)$fz — X)W 5 J“m (’J){‘UE’ (u o).




Y256 1

Lus—‘- fime Co(‘(CO{.‘ bud Soma Cummo\nf; e [—
c,\o.ru\?y ?q,(\(\nf:
Gy = {Aeotn | ATTA = T
Gy = 4R eoltno | ATTA=T }

ﬂ\o/v» GT é GU.C are FC@X cﬁ"il Gra u\F.C,

Sirb bl Moo
S\ thae (U X) hes  sabmanifald Propc«/f'%/

f UaS AP 84 x(uns)=x(V)a(Q*x{ef)
awd X (1) €™ = 12* x i

—

™

XS : ASs —* ﬂ?k
Ks (W) )éz(X(W))
e e R4 — 12

Wocan be chown YWD S a\(d w ith
)(e\o. _Q(*W\\\\,a/ v’% ,_ju,bw\w&\d ob\k/‘f’.f oo VMW\’FOI(J



Le% us J&ﬁaa/ un /'M/m/ud J‘uéﬂwan/;é/g/. XZ_Z_EZ@_

S a niandoll end £¢ § —a ] e
(1) [ Je chve
2) di s TS —> T, N mjecive. (7
T hain 5(5) s an M;’Vle/ru/.rwéma.mZWo-//ﬁ,

P

ethis U an  immersed
submonifuld Bur Wy net
o S SUbW\c»V\(-tho( ;A
’W\L senge d—{ ‘Fll\dfl\fa ‘FA\.W\,II? ojL
Sud ool wma ps.

77\_9_ L/va /6‘-!/ 7())"\.2 de[t/ be JW
X;EWM Evern. swhvanikld  Tc  an '\mmerxﬂ

sub WWV\I(\'GI)W L@@ not  Ahe conve/F—e,)




. S’Zzg{o&‘, 2
Proof  of T4~

We chow Shadh GJ- 5 a .mérmumé/o/o/ %[”'/lfe(«vf/
T A F /? —> /? s srecl such Ao
the  Freched decivefive D ha ko m P e £76)

oand /:/ r > wl ‘/%614 —f'—{/O} s a fwﬁan/?Q//
Lm{ ﬁn of J/}henf/’bn Yl=rm

..F
_—
£7o)
r\ o€V S ﬂzm

Uclk
im{Her ( Dp#))= nem.
Ob serve  Yhad ‘%(V\) = \Tzn ond Congidan -F%[m)—-sa//h)

—

/ﬂ\w G :F(o”{AJA*TA U:O?

Neba  we noed Xha Codsmeain 01[ £ +o  hove smmolba
o\(me,nSl"on ‘H/\w\« obwvuun we  tan SNvas —Hm:.b

tW\ (,f) (ies on lower ol(fml/( Su b oﬁﬁ %('\)
fmt = (Raa-7)" = ATA-T = £0n)

Thus £ s chw\mefl'h"c. ‘F%(V\) —> %(n) wWhaene

Xln) = Jé Q e cy((”\) | 6T = & { Cdim (8)) = Lain+r)

il —F-l(o) = G:r 0"‘—(1 O e /8['\) (NAUF{/\C COdaMou)\.)
roed ‘o celiwhy AR ronk o +he d\/«#e/ewjh'w(,



§/2¢/06. ¥

Qnﬁ'nu(;\} 7‘) u,o//( X4 I/a./l/{ (D'DFL

f(A+H) = (A A T () — T
- A”LI/—H H'tTA+Atj‘//+,L/'tIH~\7
= {(A)+ ‘H’-tJ'A + AtTH + H’tJ’H
= fm)+ (Wf)l) + HiTy

L defininy, Daf )H). we shouid
Show Mis ¢ [Mewr and
Sodisfier corfedh limd s qredk.

e We ltnow s Smoa-H«/ we ‘re &u\r\' tnyerested ?y\
/H‘\O— Can L N}\Q . (0/\(9. we prove )(l/v;b rD,( \r WM(‘{”B)

NE£aH)-Fr) - Daf)ll — I HET HII

0~ L - 'tuHu]
B e N T YA
I %;ﬁa,
< Tl

Now s IH| — 0 # Hllews +hd IH* | — o
]/‘\e,r\ w Ahe desired (\.'M.”' iJ o b‘('o.{)\d q,u\ad w e
Scee Ao (’DA,(Z ) [H) & hodod +hoe deri Ve

o5 cleimed .



{ ! .S
C‘*Af/rf\t»(f/\,'; + s cn /aaé [@f /‘/ %/2¢/ 06

— (W f)n) = A'TH + AFTeA
Thos (D, 7)) = (D, £)f) e difteenticd

{
fymMa///~C- ﬁena 794 cbsevve 7€f /‘}67[ /0)

(D)) = 0 & BATTH) " = ~(A*TH)
& H=07)"e £ &=-p

& Wee (W) = {Beyfin|67=-8}

The Mmepfcy L .
x — (@A) x
S \inear M ap and {\\—Q.u(' a \/ec;hr pace
~ i g omur-?]r\i(m (wfn\ Verse Y — P\t]—Y ) Nd‘l‘(

PG
L( S e S«KW\) = \(CQ/\ (DI_\—F)
Phan Ahis Sape Xab AR = {B]8T--33 Cyh(n)

dim (Wn Df) = dim (AS(n))
= tn(n-1)
N o w '»XQ (M) = 3 ® A8(n) sha A= L@+A%)+i(a-A*),
So dim (ABAY) = dim(q () = dim (§) =n* - Lppfn+i) = Enln-1).
Andly  we e ch (Opk) + V(Dut) = n® = dim(dem (0F))
- ch (Daf) = n*= V( Daf)

=n*- L+ h(n-)
= —%!’\U\H) )

s £ 3%(") -5 4 (n) then (‘h(Dﬁr‘F) hor et (DA\[)SJ(M/)A(A)]_

F?. -F-,(o) 1S o SmbN\-ﬁ-V\:‘)[J,J




£/24/%. &
We Hnew  runb manidlds  ase

/'mmzrmc/ sl W"H;Ld/o/f —M’UM oy e Ao ve

—~Droven Ao L76) i a sod mondAd
(5 Gy S Bl < gl

m : /J/an)x &LQ(V\) —_— ,27/@(“) '21( {Qﬂaw are
Ny M(V\) s b(ﬂ) jmoad/l\-

moe (Lxi) - ﬁjxﬁj =t BU) < Blin) —25 Ko

M Lermmrn Lells we  2xt & gmeoth.
T (M- (ix1)) < Gy = M
_Then HN»M} Yha o operdtens
i m oo (1% i)
Lo fav o 1

4 J‘maﬁﬁ on GU— -

;l)



Connm(;.yvf; on ﬁ\( ){;’M/I@b&/d{A 8{'20{66’. {

qﬁ(z) _ [Rez f’fmz]

T 2 Re 2
e = 21z
\\ (R HZ = \\ Anz — “75 CoatThvou, »rep.

¢(Z) = F=)f
Buk @& i net yu('&ec;ﬁva WV %{(V‘ C) — {[ZW 1<)
sed i (4 Cn, €)) = 2n°  wherear dwn(of(37,2)) =9n7,
o (onfinwas map 07[ connected = C«/meo/ec/

> N (Um) € Ob)  niwrt o ctuctly e % (2n)
Sina +he /}’VM;JL S Cennecte

° LCJ'FQ( M(V’/ d:) = U(’?)X ///2/72
/M+[m//f2) = /,ﬂ]/o@,@,ﬁ] >C317 :OM“//%'y
KT, R) = {A) b A< o] = b (1)

ProsLem OnE

Cpaooth  naar \df-“’“'hl? Can Proue fﬂf\o{]%
eleewhane VI 1 0}




* 8Z?OZ06. 2

Similork  Gp  steme o £(8) = ATTA - A

and Aa[m)ﬁ%/m):{/}/ﬁf:/l}? ’ ot
Mty — Qi - ol 67—e3 O &)

i }“H os belore j/ﬁo/ ) = Y) & &) .
A (Q/M/ = 20°-2n 4 n = fin> C=L
Z

dimension
. A o 2
= d//mﬁg/GJ_/ = N
S £ glln, €) —= Hi)

din (£70)) = dim((F)

= aAn? —

ne __
= pn?2 LC/’M(Gf): n27




(gf/b /M‘“’h" (M//fs/ L(e rv.uu/y {)co/L) /30 6.7
A € @[[/7) Ahe moodecix ex/ﬁaﬂemﬁéf«/
J

4% i

exp (A) = et = ;@'_ﬂ\&

o~

o Shooww Uk Cmvef%zmt Swm

o =0 I‘T[Ak
M > n
| Lok
| Sm = S| = Hﬁzmﬂ R A H%
. = f -P‘;,— Al
TN
n p ]
Leb o, = ﬁ ST Al - 2T - o

Now IOM — A, l —> 0 §Hh@ [ 4, = 1Al
n—o9 ’
S ngm “QAI] —> O .
$ o }l:j s (&UCI‘\D §e,jf. LA ?y((‘/))
i N B ano cl ST) o Ce i )g Sm:im? Cor\ver'au

ond  we dedin ef 4, ke Ahe limit
of e Segg-uw\/\c—e(



E/e CAZ;é ?{ A Vedive o,’/ {X/ﬂanm\,ﬁw/

P

———————

iDA(e’XP) (H) = H t E‘(/J(H +HA)+6'—(A2H+AHAJE‘ H’/\z)
..{. -—

PV'uué B

%

T er ) =5 [kt

b~
f ‘#I((PHH) — J
= A+H- A + i‘z‘,‘[(ﬂﬂ/t)ﬁ_ l-\ﬁ]

H + (A+H - A%+ Z T (A+H J
il =3

= H + AH +HA + (A+)-A T+ - -

M KP[F\D\/ Hb) = o Po&:(\)(e sums of dfermy
UJ(M\ (€N COPic( 04 A é 6 Q,/I)(Gr o—(’ H

PN H') = pH A
P(A° H) = H°

H

I

ﬁ'>3ll":l /'_:3 [:Z
‘\)0*\.4 Mrern e e /—\—V—\
(kir)’ = A7+ ATH 4 AHA HA + AH HHAHY HA+H
g (/\ H) P(A, H?)

€% (A+H)— exp (K) =




[ exp (= oo = [+ L5 PR ]

ured //f///<///72//
o C}r/@@f/

Hen
~ .

9;/‘-//0& 4 ///7/// 7 s Al
oAt ?’V“”%% g°< h Zew



