E3

St W

et V be a _-F|\,\.:-‘e—c14'nwusioue~0 't‘—ofu&-exc[ccllm o & M‘SI\AAPE Lie a/é.agu %f, oter @©

;:C G i the COW)POMAAB' C,ouuec£e:_( ‘g”'”‘f(g CQ"‘MQ&O@A Lie é'l-ax.f »ui(f& Lie (6’):';1 , /LW
5 NV memages G AV, 4y Clekoe 9, Peopd3

As we kunow i.zm e coxe ?_-r—ca_PW‘Qm{ﬂ(cy o %M.i(e(r:ﬂﬂ;, S lmpo-&pqu;é ?amf‘(.g 9(2 Q(:okbijz
[ o =tz ()

As, 02(‘, is Cotguga.cccj-opcus GHVG_n—c'm.C![, e \/Q/(b(@ ?f “){v (eh') |L\€‘§ ZI C‘le-('e/u,ud«( “b(y(ei)lx-s,ss
0 e often hand, e sef g s.=(sencismple) Hewels o deuse in g
[?ém-‘ Onc Caer O.CﬁEQ_O,C% cg/)];a(;,Q 'AD “541-0%[%. "C%S‘-D(Qﬂ. &OQ(M.eu:{S i Q st(s{mP(c QIEM&L‘I’S ; L&éﬁ[}{

Sce 2 1S aw ML&;(:"C jM(Ou., oee &, Hois eterurine d @8) s values o nou{udﬁﬁé

ope. sek {eT [x-ss. , fixlest| Qabd op 1€ G whick is & nbhhd op ooy (se0 Lodure )

‘ S___Q: 07(\/ G—=C ¢s doterviued 'Qép He \/0.,(1&9 {&(\/(elu)' L‘e—eLZf '

B

'{‘(O\x}e\l-m, as nofed in /_ec:(u'ce 50/ V has a w&g&‘} decowos,(-kow V=2®GPV(‘A1

aud %, C‘gﬁlu—vﬁwu we  bosse
/ o?(v(ek) Q%’&m V[}j. ez(k) = D dim Ve - etk

ACEW)
aute yet

y

|

Thee o0 Ale CM_)(owu.ga.:E-‘cu is QQ&%/ mfmé % dlee &Fo((.ow\g L./(A\IQJL,(‘OLuSP
M “COC&LCLQ" dc'ng-e,u»m“j e_f wz’(((' COLF(—'L-PO(,Q__&{,CEB

MeP

———

Herg, Z[P7 i 4l A alpelos o Ao cbelionn gp B, ie # o veckor TP

will basis {2 Bh awd  prodeck €M el = et

[Ré“ e? can be vieu.lecl Gs G Ov“““%?pl‘c‘/ j}mm“ ° rL via e"((,l):e?‘(m.
%(5, wie M&a_, deM'LQ, e° 51\;&04% bé i

[R_f‘____““\: Ae J?:@Z?w:, wi_fu“c;m@‘;gaﬂ \ue,{z)&spsl we hase ZCP}-’&fo#',__,xf‘:,/x‘._.:euc

Note Tlat feoo %L:S"PZ, we UWae pr.u%/ ev\cat-wJ?J’-ff‘AL C/W in [ecBu~e _{Q

dlone ey were depred v 2= Z A Vim) 2" fe PEZoo g wt,
we  madels Z<—>ew', Hleeee i P’U?—CASQ{ZBL Tecotery /K,Le aboue VLO\(\'OL“




Leckme #34-32 &
Stce we uoled m leckuwre D0, Hat oo weally needs woe geuonal w@pr-s

ot just ixwk—diw&ws{‘o»&@ oues , o de\ie/eop Al ‘f(&w!j 4 dlo Caller | we
shall vow exdead Flo clarackng fo o —8635& ccu(%’emé( o S"mw&f

% /(Aeeq:ﬁﬁo—gg)@/sdﬁace%cg ?fww“—veﬁqf wltoe,gqc{wl»

wagw c(e,cou—efose&om, Lt 4&&&\«»@ \u@a)eﬂl‘ Spcen
\ \/ @ V%] d«m VCj-CI <=0

st daude sed A, Ame P sekispipie
chv)s UM«QJJ

L€

[—('ng! Usuales,, Aced™, £t fou own punpose ob sugices o cousiden  pueE,
[Bargl Ay highest weigld molil =2 w0 T (sl BMD=2- Q).

We \uou.,QA &Le LoD “‘Oé-&,kep_a,b-'tc C/@@AS’-DQQI"Q(Y -{~o \/e@ 745 P(V) wa%/
be \:V\_Ftu-i-(e, we will éesgq, confaina wwﬂa@a}&a‘_ Z[P1 Expeiu ’,@/_ﬁ

R be He win {12 ceerlc ez & { le o= () (a-Qh §
{/e é ? ﬂef /J je’t Sowce Hi, 9246? ‘

meu’g (ecv;%l -. M@/ zf(,u,,—(» rK,u's s l\«Lé&J o ‘"U\JEF/,

/[L\eu\_ fm OV, \\/69 we. A?vwe/ L‘l's C/Q&&XAC/&_/LO}y ax Ee%,n,z:
\OXV'-—Z:LM\/CJQQ"‘@?Y

ep
L 2

Lermma 4 - The io([,o‘_o% wae/u&\eé L\og
) U VoW i B, flon Jus=gvig.
\tﬂ Mone ém(«% , '"f 0 —=V—=U—=>W i a cleond _@XG@Q .selﬂccﬁ@ W 9,

M O}(u:o)(v-p(w_
o Sy VIO, e YD g

————— —————— e

(EXWS&, (9’3’:“7}: Prase Alis Q&uws?




|

A W s g-e,u\e)uajrci 6% sluple "‘%f’eef/'a‘oﬁﬁ» Se, it Seeffices to leck ,(axf{ﬁ.o;e

Lecken +34-32 (2

LeMmo.o?- ro-:.muer ae P | de M 9( Alo V\Q/Lmq M({.u,[a M. ¢ %,\;&A,@a ;
t

= A
&(M e — wlx\e/co_ —— = {+e X+ e R4,
Y Thaer (=€) _ £~ _e_ou

= ACQO'L&(\% +o [Lac;&jO ?%Pix wo L‘O‘Vﬁ u(ry\_) l>/\/\ 8*\&» la. Y‘—>X('lfa)
Bk accordiy do PBW Huw , monowsials {TT 1] nae 2z Y foni basis o Wi

Tus + | Ko, —@L e P, Py =#{decompashions p=2 now wih me?zo'r

L ERy
R

Keslaud pfition fuuchon
, ) 4
Bod o Gatler s ep«s((%/ seen fo be ;D’uzuse/p%, eA .,lg

- —d
+4€

Ton ’K&e &Mﬁ?’ Gz"s “Cem)’u-'g (chQa.&:ov‘e j{aaeo\ QQCqM i<=£%egk %.’

o e 8 | ,e,ﬁi ——
My — oMo l If; clune R6, Lot 42?
J:R—S 13 L_,\ ,‘Q&Sﬂ’ &HOM\\&&&Q& I [ Le ' e -
M )

Dep 2+ The sign clarecher is = Group howouworphisue £: W —> Z x i geven by

eCurr=dek (wilp) == Abo, fe ZIPT is i nvarindd ip wip)=E0) g Vil
The fo((ow\% s(\Mpee_ Pw{ze/l%: o,(g A s é‘;’ﬁ do flo ~eaf:
EAMB: Tlee T)J%l b onourator A is awki- twvariant | e, WA = gw)-A Vwe’EJJ

Bk o Stld)=-ok  owd St perecdfes Rodail | heves

R _ — olifs A/ LT (_o[/"_ a4l - — .
S(AY= (e —e )Jel%\u;qe e A=ESI)A

Now we Qn&._ﬁt_piq;g"‘oswm 2 *uz:se:f@ﬁ gf—#odag; N -

//Lteozewi UJ%Q WEWC?‘?OL {O"—%.:/[—Q_)i Fov omg/ ;\e’P , tle C/&Q/uu/(%/\,
OXL,. C}F’ dle \-:)LQ_&A&%(Q ﬁm«(e CL‘\*AQV\&OULCLQ g MO&L% LlA s 8&%&4 @g,

Z (,(x)e(w) w(AFQ) ﬁ.'
Ln = |

A

qu ?’%bﬁgg Jc‘e proC | we S(*Q/Q,Q fol'*r,sx{- d&cu:s sowe  condlanies




Lechure *31-32 A

e i i 1 it

\Co—:o(,(_o\:%é (\,U-Fa( de novutaton jo'u.uu(au) A= 1\%(_,0&&5)_ ei

Apply Thn £ 4o ovo aud wnole dlet JLo =4 (Becarse [ =il di) o

\

Como(,(q:g_é: For Gy ae B, we lhave

bw) _wilase)
e
OXL) - me( ) e
Tasew (-4)0) ¢

= COMBMQ Thm 4+ Co- £ @

e V\/—ege chharacksn écm(ag aleo Q/Row; Jo Cokuoafz:(e d‘-m(LA>:O?($=\(€°) - HMW/
o subsFitietown o Ao u)_%l c/&m _f’«@q_ doeyu'+ /‘mw&q,ﬁe% povide JCLQ_ Auswen,
as  Bofl, heeenstor A denpriiabor vawish at €°. The staedard w%t —+o
“Ceso(\[e Auis (L\(Lt(eﬂ,m,\m% s o &F!‘LX{' CO"HIKXI%)e e z—%

%ﬁi e a f(E%‘C&'n«msiou_Qj_ &fi&i{e \// C!Jz,_{?u-\e Aj"hqve ZF?/?E\ Vie

Ld"rﬂ?\/: 't'CV (ff‘e> = Z;P CLrY\ VEA] . 7(9{,;) l

where (¢, ) is cescalel Ho 5&;%3;{2,6/ (2 pre 2 \U/A/}U.-(—f"?_
Thus., dmﬁv=7€%}(v> / whene o Z{;P\‘— ﬁzrﬁ,ﬁ‘\‘ﬁ

e __ ‘c‘?(ag»/«)
]

(pﬂcoﬁog""“o“ 1 R re P, we law
(34'?,0(—)‘ 5 (e *)
cif‘mc] lg, = T [

¢(€T<+ 7'R,C‘) _r 7 ‘(Q/"‘-)

L= dw L e (Oy \E,( Zmew (“\)e(w)ql(u(u-e),@ e Zu&\u (_'ne(u) j:’l_(,'ug,w(eﬂ
T2 YLt ) — N 5 _

Maen, (CI“"'Q)—- cT‘ R fon=20") '[(G.b_’ (T(?"O‘ T[?"U)

H—PJLQ/ ’ﬂJ\Q \,M.\V\'\-QJL.Q’&)L C O B_& WU“‘&A uJ\Lé/ 77“2_,,?: Zai‘_\lﬁzt?lqul | as
e

N
Cis) (B, wie)) | - .
Zwe\u (-1) Cf = Tace ( lwew (—4\&@@\»? 350‘:1372%(13\ ::D-; (ct (aag,e) (7

/ILLB COLLQP/.P_?;LQ,&. JZLQ chgﬁ @
A< dim V= (d;m‘?v)’qu_ we Obtain %/ L H’GP(M ’T«u/Qe Aa C‘L«'vxﬂ‘;;,‘,k ?’L—(Lu&,-{q:

e

»<A+€,d,)>

- i — Tew, (A+Q:—ob—{_
LIA -

W" o 2e® | we have diw TR (€,

EM: e a - priend nouwokiour  dlad (lt(-)Q f-r{‘a/R):(“\/\owL& side s o (\A:(%EJ{’




[Lectuze *# 34-3Q
Proop g Theonemd
-
led we ifwa&% Prove +He \/\lgﬁ,e claraclen &{iowz,
° An impoikacct l‘gmcﬁ&&t‘p s age. e Castury elecnecd C , seo Llechuo 4B, Mql

Recatlt Aot C=ZL C(,;Oféﬂ(%) , wWhene 'fCL.‘Z(,-{Q_Cl‘ —dual bases 2,# q/
w.t K;L(.\\a[/ fowac C, Y

Let 4Xl(i ‘>€ Qe ‘O'L/KAOuowaj. ba&is Q‘€ f( wat. ( N )‘q,el/ \'Je &(so F,’QL; {QOL"(?J‘
so dlet (eu, £ = (0(00 so dleot -Qed.,(fd,‘u (‘*M)Hdll sw(ig,\,% L. —*eezoo\;g\o% , seo

[ LecBure 20, Lemma A1, Taon o
< ZX + %* (dd\( -Q;M‘-Fo(eoc)“" ZX & Z Ho Z (o) - -CJL ll(

de g,

AERy oLe Ry

— —— e S —

LQme.L{ ;F Ve a an(«%ﬁ— N—Q,ka&ck g,—moc{u,(e U\)Id{k ‘Md/u_«aﬁ uue,‘a{v& A, M /
Cy = A+@ed)-dd, = (Ixer i) 3y \

- . )

" Suce  Casuun e is couckiol (Leck 48, lemuca D) aud V is genercled 2y

L”M ot \Ae,e){‘\eL Un, Seaffices ~+o prove. C(U’A):(A,MQ\@.'JA_ N
&:&}‘ DY ey (Va)=o Yole R => a0 g*a,( annihilate Va.

&) jxj(’é’i)= i 2(5)?\(5) Va = (&, ) VUa
¢! 4=
5) Hy(3) = AR . Ua=(4) U => % Ry (Ua)=(5,8¢) Ui

o Corsidon Mo produck Yo-Ae Z[PL. Know Mol A= Wodk-ivenast
while Yo & Wtweniasdk (Clect 30, Thmf) | hesce , Ji,- 2 i W-ou- invaniout

22 Koh A= ZC/* e widle C/wf=(‘”mcﬁ{ oo [Cp=o p pé “’”?‘Q‘l

P

O flee «f(@ﬂ L\au«c( we. J@oo&u Meat \V//MG—P s V- odd covtalg cg,(w\‘qu.g,)
@?@uc&s} iy P(S-Ce fLec)Cu-nz 026 owogr-é\bwij> /[AMS L‘F T b oqlhe +o FxoVe

E\&uﬁi V eP.nla+e- Q+)w4 ﬁ\% Cp=0 um(essf,( AJ’?/

A s e —




LQC"LE'CQ #34’30'1 [E_

|QamdiFoy auy, VD we love = %Ebf Sr.  will B2 and
b =&oz, ~ U (a- Qﬁ

2€PV)

‘>-7qu is quec( 13 coua@cﬁ@ga on each 5<(€P * AOMWMSM iw%

@MZ 4 ocwue <],/L\2 CL?-J MC"{%P'( ’ dt(_& .
— s ol ool cous W peeyioy £lcp,

aud um} Kor , Coken. The weew sollows o Leconn 45>
Jin our coar, W= 82?@ oXL>= % bf‘o?(“/a . B\—GQ o ,eo&&@wg jww\ dre a-‘go"é

prosp o Clat Aluad Cpu = i, o I peoctionts, S A= Gl (e
N b e o

I es4a/g(f‘g&, Ceﬂwbt&:( it Tewomey Ho &leow -

—2 e
L‘)‘ ’/L‘:‘Tg(\/lel |>+€lz- ‘é" Ca=b -¢ =4 _fww.
' L e progp g Claimd,

¥ p= o-pe T, peQud dleoec

240! —U**?(;L 220 @) ,’bl = (a0, )+ (3 it P) ——(>+)J< E>)+a(e g,) >0
AN
Tlss esée,@[tuﬂue&. Cloui ’-f- heece, al'so Theorewn 4.




