Lechuee *#5

* Liast Hime ) e diseanseed :
occni\le,qwe CO\feju\g cjg C_ouh.ﬁ,(}?ﬁé Lie glos
o Jclased Lie éué[;g o Liag,: Gz( < Josed 5‘*‘33"0‘-‘1’3 P 4 G’l(
° O\vg cou\wu;(\:i Lic (j[: l'><j—€~u?/u;(€,;( % ou'y h.‘:‘\i sgf £l
, G
° mqm’Foa sxtmc;@_ag_ Sce A‘( (H- clored Lie suggr 76—) : f—rL@L buuéé G-\;G/H’
o Lie 'SQ%PS g & Lie 3P & ] aud Ke» /Jm ’FOL aag/ Lie SF e e
° QC/‘(:tOhS cu».c( ’(QID’UZS‘QDL"(Q:A@(,B ?f /Je (j., “Q‘“PS,

. L@(* e é(cvfc b’ e b c couf)[e g" imﬁo&ou-dg OLS?jLVl}(;(bu} “CQ[Q\/OuC( o /‘LCLE 'QMC( Qi

previows Leckuno
OQ&’ G 7 VYM is an O&;QOK on O wualzc[ ,’f(,w,u f‘L&(‘\/QJ Tge do a T—QF%%JAOQP(:&OM,

G/\/Cm(M)jm’wﬁ«Q sefup vin ot
{G— A B (1) = fholowo~phic £ n compkex  sefup o Y@-f)(oq—ﬁ(a, 3(
S 3 G VM as abowe dla., W also 52;? nojgl-uubp nole e M‘RA»Z
W\QJ(M)::{QQ;&::i‘é(é % and o 5&4}&(_ +tencan d;_,%u& o M

/J

(=

(we shall doscass Miis nexd oo b
° Fuxdlietmeoe , if zeM = G-TP:'xec( (ie. g.= =2 Vse &), dle. we get
a wepresecdato. G A T M_ 'f'():to‘-%h, 0 (§)=Gu : TZ M —> T A
(aud 5'“*46%/%/ Votiowy “ewsors)  Fdmensioal wuite CTIM) ved,,
° Tu Po—acr'c,gpq,l_ ) ‘fei vy Lia Jrop G AMew are 3 l‘mfe&m4 achions GG
* lepl acllou : GxC —>G |, so faf Ly (M) =gh

(g,k) '-——>8k,
* Ri ochon: €xB—> & | so Hot ~h.q"
Right ache ST Ry th)=h-g
* Adiond acko. 1 ExG—>C Hoat A )(L): L\-‘:L‘p (Lv)
%L’ (Q'L\)Ha(*a—‘) - & 38 ¢ 3

WL\A'[e &;F«[ ocned vaxﬁrf cuc:émg LWX’ ho j"XeA Fow\“s, we tede Aot {e G— i
'P@S@ﬂ.dﬁci aded 4(‘—1 ﬂ%‘o%‘(‘ qcsg('.om, So b{[ abre we ?’59 @ 'Q’/f’cQS&EfQ’LGDM
G QT:‘_G- 2=&, called o a-é‘oucé 'qugg.ew!padﬁ,o(,,

e ¥ael, have [Migh=d, Akg) ‘g*ﬂ




Loohure *5 3
o GLV-eM_ an Qc;@\o“ Q % X ejc ou Lie 3‘0 G o a h’\n’@i )( , e\f f@M“" ':C.G’X,
we L‘G\Ve Fo JQSS«'CQP mo’ﬁ'o.&; OtSSOC/(‘Q:.pec('- ézgm ‘e/(éj

x oebil Ga =X c%eweci a3 {g.x(é{eé—\éx

* S—(C‘_bf[f%m G. & Clkfwxeé ay {SGG l ax_:xq
/ﬂ«e jlioeeow|} WQ} 5 =« [ie 3P U180 gr O‘LLT‘L‘SY(G‘L“\‘%.@L /mh«fm_ f;u.’{c &Fg;
e Cx s a closod  Lie su%qu L G_/ aud M V\a{wmﬂ rap

Ppeslie L The shabl
G/Gr —s X , gj — g.m (é;’fgﬁ") is o lgxecﬁ\le IRy 0w w«‘(fc i‘wwﬁe G

We shall s&e',:f@é; Ao Fw? o:‘f Auis wu,(’)’g ga:(-@ Oce %&1[6/1. c@'sws&g Lie a%‘eém)
&ho«(e A od Ge iy a Hosed lie Ju%/f MG‘ s a Jxmcsp ww&e?uﬁuw— gf’ dlo l\m&k)
mone J—QMQ/\SLO ’Dzau./Q‘p élww\ Theoron v lectune /-( .

= - /

/

ono@‘l% 1 “The otbl Gz Xis on immensed squmM',FO[CL widl, —fuc&je“_—( space
T (GI—\: r71((;3/’/7(@,;) ] ;E Cx is an ewbeddad wbmw@_\aou ,d(auw/

Ao wnap G/Gr — Gz s a JA‘ﬁeon«meu’Sm -

(hole #oh Ga does wot need 4o be cloged ,eg. © NC by wulbiplicodon)

A_Sf;uzcg'cpp Care qF ﬂFS\Qt_r_'r--g s W[\QU., Alone BO[(.{,S"L 4 O’LL('",:'.G. G’ /\/X _4'°CO\V\§|"(\\I—Q/(¥
The common 4611/&:\/\@’6055 is :

” N———————O_Lq’ 10w A &- }‘)@wx.o\j@heoug Spoce. s a M&mfofz[ Wid’(k Q- "LWS(‘(WQ QCSQ'\"OV\
%us J wwb(hﬁ CO"UD’eeQJ\{S ir.. ‘VK{{«/ /P"-()f)c:ﬂ-l o OZ fwu«, LQ(‘)@A!L‘L 3,(&)2 3—2}:

W: leX X be o G*kow«,gj-eueoeg, Space aud xe ¥ /dcew ’K“Z ‘M‘L;/r
G—=X ,9—&x, & &’iffw/u boadle over X widls 65:'1:% vy

L@;ﬂ tes ehﬂoﬂ‘l\&.s( W «ﬁf&( ow\)cg, /K&JQ' /‘LQ QEo\le, mﬂ Cen E—e u-é-e,J ’(‘O
3@% & SW&HA (S"chang. o O sest , Pvtc&ow—eci wi(f&/ a 4"%5“‘&‘"( QGQO*«—
a§ a lie 3'(09? G-/ we discass a e cRassccal Q/KQM‘MQ h@(.[_

_WOAN\«\% : Jné&%‘g , ,':€ & @X/ Aore s hno O%_Vl'ocx_,; wqu{ +o c[a‘{)u\\e /f/L_.L ?uo—k&“gf
X/G_ SOM r{' L\G‘ﬁ nice ]O’LOFWG(JTQK lo JC“('S -&u:{/ oue ee/sz_g/(/ MQQJ&
+o im‘oQ;e Sowue ac[caqcx‘o&,c CO“CLf”ﬁb‘:ﬁ ot /f(*é' C"@P"“’“/ o fhg—(?o\,ci
s G aﬁ{mmocéug @ﬂo’Loc\céa 3€ GIT ?ceo'ﬁﬂgwg éﬁww G—E} ge.ou-dﬂt'“'f

Exe.m . The nai ot 5 not e (c¥Ys /
3 xemple : The naive guotiewt MA“,M(C%%&E(&U wot eve. H k(,ea,g.




leckues * 5

° Ex«moe&g ) .
° SO(VL,_@> S =R 4%5#&\[-@[%, wd( slabilizens = SO0, IP)

&wa" &P

Hemce , we o o ée.'bu bedle
SOtwst, R ) —= O, R)

QH-\
L]

Y~ i
et Eg(i,gz;:bi g S ol O{'LW st
o SU(n) Y S @W -"W&-—A\I_Q,Q% wid(/« 5’(&‘3(((’:&,3 o~ S (u-t) |
Hewce , we &25{ - j'b’?/‘ bondle
Stlin-1) —=SU)
San
;gww&a: SW(2) == S
[ Remank [Exercie @ We oleo hose DU (&) /3/ .
Tuis wcocovens Hepp gibratlon S 2

12

@Pigs& 4'(.0‘@5\‘-{-1\1[;3(3 wid{l S‘i‘qtdlw&
~ (qu) = s

-

complele D) _
° Recall Mt 1;760%,62 Zﬁ/ﬂfp s a Sepuecce %{ S _L,zqucg

joteievie eViey =R will dim Wk
led FR) devwole feo sef < ol jﬁ@ifg Tloww | WR howve GL\«G&QW\D.D
o CLa(RY AT (R) which s awsrbue | Moneover, A Sabsilizens
- BW(ES‘BUMZ/C 5‘*‘@? ; upp@:cﬁ‘ﬁw%uﬂcvb wisnkricey, w Gl Up) Tews :
B.(R) —=GL.[R)

|
. (R)
Woﬂ_@} g;_([@) has o V\Q/*E-m,u.Q VW";FJ sthuefune oud s exfled 5@%5 VC\MQ:(Q.

{Exexc«‘se: Cevoralize *o ;xw{\owo %&gs (for oy Sefueuce ocdiedy < <di=n

e

-{OL(S—\/iQ\/.,LQ—..- é\/k-\ QV%:[RD\ wid(L CL"“[RL\/C):CL



lectuwe # 5 Li

o CQQSS(bA/Q_ Lie é-t.cnu A
We <ha ll échgP shasf AccausSco 3 (L.'eéf)s) > (e o\&):(g ) o Al SqBJFS
of /Km_é&«e/u,o Cinean Jroufs L, (R) o~ L (@) Hect m;@wu,{)% et Dlazon q,Oj\EQw

o Gl (K) with KR« €
o Sl ('G<) = -< Ae GLrL (k» ‘ &79 A :i‘g - “SP-QCI‘Q»Q Livesn 31‘00"(’"
o Otn,K)= {Ac el (K) [A-AT=1] ~"ofliogoncd gro—p”

> SOfn, K)= {A@ O(M,B() (def A:4< - SPQQQP N i:( 2}0\«00 SwUTD"'
/\/oh(e: O(H,K) is (le P ?-‘f u«sszycg /ﬂxx; Pw a uouq%?.e««w% ?DLQ(LLX"(W‘Q

fo«wu Q()(L,__,X“\:xfnt_ + x5 ov Ho co'umddoomgy Bl esn Joum

|/"st&°‘°‘&‘?50~¢% (X:t,-—ﬁx»\'/ y‘_‘__'yk)=x4y4 . S )(V\>/M éﬂ}:&l ((LUUL
© O — preaente o hou&s-&\w{e qua \W i?’“* ‘3( Sﬁhk (P"{)?
(’DI ?) { A 6 GL"‘:’Mﬁ (R\' Q(X'L,ﬁx‘ei--‘\ iy X42+__+Xra_ X}:—« - - X‘:+c~\

o S0pg)= 4 Ac Op | ded Amsl " spmennd prendo- eufliogoal grovp”
w=aen nowda posx o skew- spaan®ue Giluesn poom
° SP(Q"‘IK>: Ac GL&M(K\ “;U g:‘i;hic,@. e wuivq[-e&c& Y+o ) j
B(Xl,_ﬁ)(zw y Y — /ZV\):)__.':, Xi y:'+u~‘ S Xiew \/\

tr

"L«m‘-@cug Sreowp
° (l(n):ﬂ\e GLn(Q‘)l A'ﬁL:iz( aud  wsre QW)\M%,
A’\':
= F"-Q'}E/LUQ. a wnos % R—QAULM‘ROLA.\, ?uQ(&/LQ’(’\‘C &FM Z(
l/(/ (f/ ‘1) % A € Ganf>+1 (QB’ Ef SD»a}EkkM (?;c\\ ) e Q.(Xu,_, X‘,“\):‘X‘\l-‘—__-l\x'ﬂz_ |XPH|2’”_IXM\Z

Cpredo cnitany g
o SUM) ocud SUepig) < odd LfA=4
's,tfeoCQ,Q bbu«x(-e/\«?« Y Loecial reodo- waitewy
. Some  oAlec e, icle we will pestpoce 00 Ruder

©

Jn gocf | a0 Mo ne lie geonps | This s woh sanpuiseg i view of
(1w FQA)G‘CU«QM/ L d'(,u?)'z, &M-QL&S&‘(‘“} ‘*“LL ko+ s;@ °l>—(>°‘;“"{i’>' JV\.S-‘—QQ_,L’ @

woo ld w% @\EQ 4o 3299 'Gocw? q,oO’UL*\AC\?‘\eg nean. 4 (nole w
OPFZ?_S“‘;S M ;MK,Q,.-Q-L fumcﬁp\'ow Aeoroan s Cv\,—gzcx_\i&:\e eé(ﬂ»\@u),
To A eud, we ~eaalll e exﬁgwau-(-iqe o d %W&w\ic, mags  frowa

Pivecr O—D‘SezQﬂSZ




lecture + 5/ E

The ex(]ooueoc&a‘a mq,p s Qi MQ‘%-LFC,. Mmap  exp: ZP K\”ﬁe“‘ (K) 8% @"3'
lexp = L& [« sor amy megli0)

('Ceca,@e how 4o P Aot I‘LS xﬁ%"’&fb acd  how o P'ULC;QIQA,QQJ? C’O‘ﬁn’? exP(’Jc)\)_
outewuc Oue Clxn also wse Tay&’c Seren ,Fx eﬂé(ﬂ-)ﬂ “o A’“j""‘e tlee.

(ﬁcu/iﬂ\wuc wap C{Q;Fqueé u/ea M e n&é“}m{«ocx‘ ﬂf 1. GXZ (K:
g =T & -3 |« ne iy

h2t het

The prmﬁg‘@ of dlese wisps e socanized Ak io%w*? exenclie
r\E«’/uw%e ¢ Proue Lo é{o%w P fwﬂﬂ
1) ex{;ﬁ'&:} ane w::‘uafaay :\EM WIS "L“f“-*e‘[ Le. QXP(Q{’XM-A {%’(exf('ﬁ)\"

2) exp R ane co ocfio (w/qjuausf’ e, exp (BxB) Beyen &
* &3 gj {%(&AB) B@(A)B

2) &4(&@(1\\=exp (’FC(?C)‘ Coudd {%(&-@ M:Tm(ﬂ%f%) i swall B o 1,
1) ds oxp =H oud d *693%11
5 ip xq=gx  flae @xp ey 2xpix) @xply)
p AB=BA, M Lo (AR)=LolA) Loy () b sl M o4,
) Vregf’ “KX He mapyk —= @uzk) s o homom. o Lie _qompS.

4 — PXP({J:)

——

Widle Aes tm nirdd, we can. prove.
/l\eouwi '%1@%‘\ Hassica 'LOM.P\/j’wM Mo List o PL( dlere is a V-eﬁpet

qusfcce, 8’;&341\6() s+ for SO open nbhde 1 l<=cL, (K)
und oéucga B(\ Ao e/XQD&‘eD% maps -

UOG&,'M/MG’[
cane mw%
% ﬁi
CJO-‘A/\_‘O/[\[_O;A:Z_\, EO\C/Z\, C’/eQ»JSCO,Q 8%\9 s a LHEM \Ud{b TLG‘ g)(j‘\‘\

J - Moreouen , | eNensy basis o o S&V—Q e !f
+o Locall wo&uq%& eer 1¢6 |

Tewncinology ;o =G s ealled die Lo ok Ko ks e

T




g
Lochuee #5 L&
Bopoue preseucing Flhe prog o Thm 1, Cebe gie flo ke ephethion. -

e A Le chela acei s gill ks o vechon space o ouen K equeipped
wf(]t a ’@leA«% O)Detd\'on L‘/ A :SXG} — q/ s+
1) X, X1 =0 Lie brachet
2) JacoR: "Mfg_ j‘tfhgl,%l ey, 4 +C2,yl=o \/x,y,zeoa/!
é{‘i{i‘ ;E(C/QWL&’FZ,M 'O<=-> f)(,31+t<b],)(‘3=o e, C,}»SL.ew—gx{muAﬁ_&u{c_

Ge«.zw@ oy d Aad we ' 20 proe. neSc Hve is st CSQ\L
EL.‘QM G owen K ~~—> T,G har « recune)) st ‘le,\

Re of & Lie alyelu over K

Momeoven , Jo cfossica ¥ Jrops from F.L(’ Ao Lie (:)mc,@eq[ o e

coa ggnﬂg\ xé&(ﬂ(] \>5& (K)
€= /w :p e Cx,zp:)('g,t‘gj"mx

The ,ch;zp Mo d of i~ Koped  word T, will poflow o
QXP(x)AexP(a) = Q,xp(ru-.- F_’ﬁzﬂ -l-l«\_o.‘L\

2
chock 4! (easy exarciwe)

| S——

Afh Ao aboe shod dofowr, Fis prse b Ao pros egzﬂ,.a Theenou
B (Proce of Theorew. 4)
EELI) v prek g = gfh (K] Rewais o cpply He Troncie 00 propeeber o expali.
"E=SLK) ~s Assae Ak inubd ap 4, so dlad we can wile h=expra) widl = Cer (A
Thew: 1= deth < dodliexp (=) =exp i (x) = huimimo (ol b e
e o=l K)= Tx e IR e (ym0| wouke .

og-:— Oﬁ@g_)-é Asscence A is i wbld of 4., so (ot A':-exffz) widl :c:.\'(g’(/q\

Ac O K) = At- A = exF(:q" = exp) = xlo
Hoce = o= 0. (K)= {ze ghIK) [T %= ? |

S N ~ Jdu dluis Caze , On +OP of ciacl-g we als, add {eiri=o
Howeue, <l Latle, “eadtly  tollows froce dle Joren  ay h(xaxt =gt
¥ Ll | <

Sor o =0, (K)=so, (K)
g %?’Q;_Z[Q 4,0\1-6@1_3.?_ I'.

A/O‘Fe b /{c\e e Sfj{'n,, K) IS Jusw[ a covu—gec;a@cf COMPOMZWVC C&f Oﬁl,ﬂ()




Leckue #5 3
W’(COV\"-\\M,LWE’OM %( o, Fv.o«gf)
o %f(_k_(_ml) ~> s.\,w:‘eu[éj 4 Oy, we 5.27(: \g« = Un=4xe gl (C) 2+ T =0t |« “:i‘;i’,‘c’;‘f'{‘h“

G =SUn) ~~ &%u—;s{zn - {mesek (@) 13T =0, tr =0} | +# wu.,

° Fo Ale ‘chO«.l\/\(\%D 3ps o P.L(,/I’Cu‘s e a howewor b execiye .

Exencize: o) Compete of gon Aee wamainly growps
O, SOtp,9), Splan, KO, Wip,9), SUip
Hid - it is conveuiewt o preseud e auswen t Ferus or dle
teadiiy associated 4o fe eow;;powc’.rtp 6[@\,@% fonut.

by Covnom s A{mem;,‘o MSR o M2 o&ss(-ca_f’ groweps




