— LECTURE 4 (04 104 [8018)

Goed 4 o : 2 ; , : . ‘
”‘WM COVJKW% o é{;wmvf%*u@g %Oﬁ’?@zpy«,,ggbw M&Qféugi&> Mf@%‘}:, g %@?-ﬁoﬁ»}

M . : y -
oz Mi, A éh.&mwgowa@ g%misag owr  covztug i, Hor o= A,

g&m L@C:!Tuﬁs?, g

1= &

(5 ok @2 AL be 2o dush boss 2 (), wnk e e densoie
g L0l @)=t gmowe Lok 45, re K= D

»
© &

I \ . . M,
t R eveny peQ, 2o (duded 1eQ.) | chome ac %%%wg boais {y/{1 7 o2

M
Wo=2_ylex! ¢ WeDo Wy /

i=4

learly , @* s ﬁnég?—&,cc&zuﬁ\ g oun eoica of M Bans 1H7
!:,%“3{*:&,4; PRecoll Mg Contace imvolockon o aeed Mo QWC;&QMLOW{/%M & o Y
® @ 06)(@),)=0), |
b wew)(®)==@,)= oM
T QU —anotlon Bess 2 W), oud 8NN s e dualto 1) bosis, due
o dho epualily (e, B09=180 srom LUK, Pecdens Gia]
B teot s - o Boais * (UZ;}L/LL aed %w%/;f :«i%ifv 5 He dus) ba/s{;, 9&(@;};«/@%%@

g
+o e ?(oua/&ﬁéy wag/wgé>>: 9,00 Tleckue 457 Lewwuon 41,

d @
. { 7 r
Tﬂws/ \;Ja {wﬂe Obéfaw%g j\@@w@v@ "[@/ﬂ 1/46(%;_, Vf[ﬁ Sex @j{zo 2{3 /\nﬁj.
MO-ge Hooem {_{/i}:i % U:ZL, E;): (-4}”. %:;%; Dﬂf’.“}k , o /ﬂ',(,a%

@ e —nlpy @ ﬁq}w ’\M
=(—1; = . (Yx~Yu !
nel \,,f/ %@ eyl '—““ rféffb&&«, Le%gxﬂq/g’f@t g-,-;\z‘(

Lemmacd o arg peQ we, e love

@ (E@), + KB ), = 0, (Eog)+ ®.. [K=E)
b (Lo ) @/u + (o Kﬁ) B = @/m (L) + O (R0 k)

I

© (o)), - ©, (Koky)

- .
Lo o ‘3 3 : ) ) 2
Moke arg-r A s A mwf@{l@@»—@w&&a;%m %{ ELCM 8/ L&mmq, 33,




= (Prosy o Lermma &)

() Obviowz oa @/VL e Y &Qéwv 0
[ echune £5
(@ (\Eo(. @i>—@}4 (E&®L>=ZL_ Q:—_‘&é): __é,*j t¢>® ,\47: LmeS
=2 '%:%,i {KJL&%{)’S)-'&; (HD K;>®>U‘; S '

i

—_ v LR
T L we role Aok ¥xell), yelip o ve lase x =T () 08 y=Ly1)y!

’ gt ST Py =1 Leckue s
) ?}IZ%: Z ( K,,gi (Lalgh) 57)F, % (“Ze&%f{)/ X )yé - 3% e

= Z (K Ay Ex )y > (g 5 By K eoys <
= K LT ED ! — K, oM )
i A { L y el . : - |

%:(gd PN )% ey, ®2 1yt E K )=

= P ey R, ~ e g prt) ~* \
?_(C‘b K, ®>g g K&gg@ '—&}(é )~ }w(&@&}—%@a}@ﬂ_&
Te oz (@),
/

(53 Mgozg ’

M-’ Wm/é et bl Mofwu@ ©)

Lot MM M. l:—{ nide —é{m%é@wj %(gﬁ- WM@(% Jylp@ ﬂ) o &}eﬁvg /xaeQ/
AHEP, we ol howp @/U, (M), &M.),, | (M)}rﬁ ® @423&?{ C A M M, —égim.&mi

?; uaf’&g s cz&,&v@ &gﬁ’wﬂg@% owy @/.4, act 5 2ERO o MM,

: @Mq,mz=z@ﬂ‘ M@ M, —= M« ®M27

ﬁe o

%; DI a st bays 9@-@ tobo o decaon ?moc{u@)@ o WVL[ odona W?w'
bo&%) @ac;& M Gae WN’%Q%&Q@ Wlﬁw'ﬂ@ 1's  ou &g’ov\ﬁi
Hecee | },’5 Conipotecd aud fww%g{%

@) lewuo 4 cau B mpmé 02 fLollows

AL@)" @M‘(,Na = @M;,Mzo K(u’) VLM

% K&F_>!<p<®§<¢<, Fur=F @1+ Kf@E@@, For= 12+ B0,
Nofe <ol x = @®8 Jon-& |




Mexl we pick a e

2 PxP—f st é:(wv’, }i)=<{0’fk }&g.u,g P, ;O‘IHH‘D = %—w’»étu, 2

%L ﬁ\“'&\m’ moM@ M_q Mg, we w%c[@z/ Lo WPOMAMED /@%rzeem_ map
, : ' <J 5 :
{ ?: M—3®M1 —_— M@M& 31\&?}& 5:? G:‘glm‘(®mz~>:§(A,/M3' mdm; med\M;}mMzé@;}fj{

/ﬂ\eo—cwi? [ Sy éﬁ‘wl’e"é‘mg@’dj %(%‘?“MJO&J@ Ni, Mz_, Mo rap
@°;0t5 MZ_® Mi - M1®M.Z

S are l‘é@w@’lfi"/f&w\, ? H‘f{g{}'moM@r
Te Pro s cowov&;g@?% m(%?w {o oun Tl o thé’/({(mgg ‘where
o FQQ%&J@L Cose. % %ng@ Woa {m%%f The «QQM ?ow{. S P
OEW =aw O, BT =T a1 =>‘Aw(@=’§)=@°g\} AT (). vuete?%ﬂ

Exerneise £ : Wol oot dodojl of M?ﬁw&;

Giey Alhee éﬁn&m %%}-%MW@,@% Nﬁ_, MZ’ M} , We 9‘6‘%(&%/ M
a/u&owjﬂ(ﬁuﬁ@ f’: @i/ @i»‘ M@M, @ME-Q ;€G- @i=@MUMZn§/ >®e@

Thecwew 4. We hawe 1
L@fzo Gh-@h = 0% 0 -0F

= is o _gewesalizalio. o Clechine 8, Theoown S,
Q
e pron kosiilan 4o dle o qou = b b oo 4 oo dechual
aud i umo,% base & o s éoi(@vm‘éi <ege 1.
Lemma 2 @ o - f&&@Jg_/ we Lo :

@ peH®, = g (@pr),, (10K 21)(0)),
ORER-IN @/u = % (OFOPNEL 1) CHA
Reeall Alud a eose %r=z@, we hod Aoz 6,9%@41‘% AT Qfo{faw? Jouee:
pon®, =77 1e0,) 0 , e & =0 Foros
ae2)@, =3 (Do) @ | vhee O'=o Fokiog

©,



=3

We etand fl’c’*’““ dle M@W‘f\&? %Jg%

jor xe%’*}w )/6@;)—;4:

WA= 2 Z (‘/’”7 7, X)X KV@X?
Of—*})t-/s.g i
) A(29~ s Z (ag, X X)&té N Ka
%-waﬁe, 1), nole dlal e kioows aprtomh 4&;&5’# A= Z‘;}{c S Ku@x o+
Soce coustonds (C, L whicle cawe be aéé’““‘i'v"?— c; —-(y"‘@y&,m@% (" )@,@
Hexmce ., iom@ ) &}0/(0*4)9 Foveweda (9) s 'Pm\[ex:s» ém%uﬂj, Tf@@&&ﬁ
et wx now Prove. Lecuns 3, while Pt () 35 stailen

@:@fo@ A»A(Z(»>®)Cﬁ = t(gg@x X )OL@@W‘ K5 ®X) =

???;waf’” 5 o (2 7 )= 5

049< %®gr: Kﬁ ®X}EQ X; =
MMJ > (B s (1 ®K5 @4}&‘&

&
B B Fove pock 5 g Laa 3

o Huisled cpﬁwcﬁubg— A (se2 p.al), @éfofowﬁq }W&
(X ®4>’ Z(@Qiﬁ; (’(@K@@’(} (@ -)

4@4\)@ Z@»}% Meler) (@Wﬂa

DL )4

Q@Q%M X

=@®€> oN ,o(:f H—QA&,C@/
(X ®/ >

(6‘@6’@4) (A@/Q (6@4’“ .

2 Gesed ) (2@4) (6pe)[), Lt

(Cod€ ><2ﬂ(@‘ I by (@546 >4> %ﬁ
= Z C@Q@ (/!@Ky@@ (@ )

%c,a &wé ﬁﬂ/@@éf s /f;ﬁ,owﬁi C@v{/‘zyo&‘gf/gy Qexq ;{@709/2@7
?\/ow We e 7@% Lo ?@@u‘@ %Wvoz



" (Peoz 2 T2

LHS= @, Z, « CheZy - On-Tos
Lermo. & ?%LGMZ& WQ‘%@ we haw
) T - (07,)@—{!) Lok 01)° 1 Lo

5 7o Zeno O =@ T T

"chji@ W= m @we® M3 e—(M«\? ®Naﬁ oMs)y.
() f@; L@,[),,Z ("Uf) ; (ZY mi@)mZ@)(, m} Zi@”? /gg@ y’W«@wa@x”\m}
= P Z syt meneettuy — () ook, o)L, i)

b 2 0%3 o ((y )ui“} éﬁ, gﬂ };rm@f me @Yt s ) =
:Z g;@/jﬂ) £ D) ey e ® s

= {@[&@ m’ggjz{‘“; (o)
o QJH&_ O QX(@M«@M@@ W, -Z CHfAee L
G do s iy, o o ,mmw&@ﬂ/ do e Wwﬁ%ow 2 o R
[Fris= 0. (T @ o 10K, 80)0 0, +TeT 2, |

DE}VE@OU\/&; % é{z ;?4—5 ;E; ::ﬁzz é{% ,f/ra
Bl due to  lomms Hio) & Lewwr Sto we Lonke:
Bge (21 @, e @) Boy = Dps (Bet) @> wc;% o Losmao?, S abo Rk o,

9, - (Z ©, ) 110K, @ﬁf}e@ ((A®4>@7

TR L) 2 reytim ey,

— Q

%43’1'% We sedt M4:M7_2M;"VM @Jr é@’eu/‘éioW % ﬂu& ?WM
)505( Bopelen €€P~v &4 F e:;eﬁqu,g Cow(&zfﬁ ag%%&]
Bot H B owoe comuon. b coaidon @go £ s ‘ﬁ% cowlesl %/fﬂuc Rk

‘**Miﬁ:ﬁo,
é—@;& /R/f;z_““ @i Tz , (223 = @£ ’tza whiele are %g),wﬁwww %g V@V@V

&
No_;e__ /RJZO 1223 Q?’Z = @i o(t,{z @ 2} ‘i 0,(\:41 @ {2 Oftz} @f— 17’_
= @fy_ .i @:f_} sz. OTZ} °T—{Z
R R, R @iﬂ @£~A_@i_N@¥~
N2y T2 23 7= U39 Lone Uy o bpp® 23 ° [/z} “22° 13° ba” L‘PLO 1’5°L7—'5=

— 0L B~ O T Teom, ®



Thes , Theoroc A anf‘aQ LQJ:XQU&/% is -Qﬁ?qu&”%) b dlis é‘e}g“‘;’) g
/'R.L.,_"(‘R;_S OK‘R,‘Z :?2}"(@42 °(—2‘7_3 ("g

Mera. gjwui% é?/; g TZ3 cowiden V o smia g dgg@ff/
D, = @iwo,t’” : D \J@z@» N Uﬁ(g){ anc{omgo*cﬁ(&;ww Ac,c:ovﬁx% Yo 59,
% (RJ‘H 7{ ?wx ?g °?H’§ Vf~é7;(. (E)%i’ we afso LUUI?/ (R‘ '%—(:% ?; i

-1z,

WMIO% emJoWWQ 3.8 ,{/?Q ? éa/pt;%

R ReR =R BB, aud RIR=RRi 1y igi=al,
W%@/ //&ag d%me/ o Teprerevtaion. op o Loyl group in Vals

Exe:w&z,’-l Mome&ﬁa@ ?L@gr\& Cﬁ/é&’%% 3= z,m[L@MﬂRul

G’
Oo\ -
B go ~ 2 o o
@i’, 0 %Q; ):7 @:@o = (io i{@
-a 4 & § e o
°F1t ) o 4 097
'QOOQ N D D Q

i@ 4? *-Q~q @’RH oz ejowfmev\% (cf(«!l/—tﬁ—@(q?ivﬂf
op2ratos Ri= R (1zieed € Engw(v@‘} sebishy
FR R R =RLRRL, RIRG SRR (4) , (RY) = )R - |

S oftor word (R dsne @ mapresetofon o e i Hecle alyebin oV
Trooam O [ Me, Ma, My he 2 do Ul opreredading  Assuue Mol i
also ;q:elggga ]é,(gp}ﬁf\» TER M), a2 =16 L ”f{?\;&« Ve:;j
Thew O ko %ﬁb +la W%LOK ideuchibley e

R Moo M@ Ma) =25 (M @Us)oM, o
M@ (Mo ® ) Ma® ) Bz
s @/{4 ©f 2>®M} LN M;@(M@MJ/‘;

Re 7 @’{l@”’\)@ Mz = Yo (Mo ®N}>3§3 : “
(Mq@ 'MZ‘)® M; e Moo (MM

—
> o o) 2R (ye Ms) oy~ B

o2 wm-@;@uﬂe

4//1,& Progr = 69'«\92;@@67 /ﬂ/ﬁ& Soe 24 e ):Levgtw&ﬁ,q)’boféd,



Jn,\/l&yg/(mé MM:{L 4 Bcl/%'zx,g
g i_pxP s &w&gM (v ‘/%@%%

FO2 ) =T W i) 3, pe D= Loyl Ko, 20 7
wd |

?w\"cla Qe @(owff@

,;
{.g(?‘//“‘*’):g&(%,,u?é@m,ﬂ / %{Aﬁﬁw")za”% Q}GJU(/‘&»\’) V) €P 4'
]

Exmb Gd o2l swcd, f MSW&% éw%%w) MW‘ mc% gﬁ %

L-———W
Ahé—-e)'ﬁ el valy

here & is Lo S\\»\G/{V wm_eg/*é& COC\MQ\ADCC
y@%g; Lel /f< réh be Ao ém&sﬁo\ce, % u‘i{gj’;& é;xmwecil EC*‘»:@_ ma:@ng co%fdw‘%
1Csm | me M ~ginduo. thgr-rrodile , 1o M,

Lomrma 6 + %7C3 5 o subolyeRia wil, wuit

L@L Mi/ M, &}Lﬂ&pﬁ %(g}-vgf%%«é}_}g@ Y, mﬁ%M’(/ e & Mz/ f{GM'ﬁ* ,iz%Ma\.
/HA&\/V, wle Q@Q\&_&/&m {’\%

Tcafi,rm ’ C/gfz,wta = Cd;f, @fz/ @ J
W Al , ?M\ ne %wﬁ ol wile A== veu" Lo

AT

Cat’®§2/m’®wa u’} - %3@4@6{2\} LU,QWH @‘N;h ::%/4®’?;2. ZCU M2 ®Q/L m2/>_

= ZJ’QW M) folt'me) = 2 e [ (W) Crp (4] = Cmp, e
Thes, :’2 G B C/ZOA-QA Uedor W%[Q&m, O

e ol il Mok, m=zeld, g =red” Do o =g counit g g
% @ wwit o Ll

m
Brereise 8 Proe Had £163 no:{w% oo o Hopt o eheciodine v |
(a)wmu&b(z@\ﬂﬁ" o dedenmined via A(Cé mf~Zc i ®C 4 eﬁ#@}@@@&
where {M§q~kh%§5> M, % /;’Z,\&M basis
(5) counit etk 1632 Mwwf~£ Ve E(Cym) = = 4tm), ie. aug) pl) Yook ey
) aw—(—‘f@eg,g 3@{@2 dedoreccined  via Q*(C/&Hm =Cmg whane we ‘é,wﬁ(u M= oy v.spee
e, éf@}:wo/ \‘/‘fé&ef@

®



fof e grally compore s e o dhpniio, ¢ SLy@), e g o)
Corusicder. 4o éﬁw&w %%‘J~mu@ M,M# . Uuore  bages {es, e} %’gM/
100, embo M, ond Cb g, 2] 40 211 be o dudd Bares o
{ . .
M* cwé"u} Sel C,.\cf% g;_(/ﬁle  Coeaiden Ala %(g?—fsqomfmﬁm
R=@t: Mol —s Mol
Lt {?gpi he flo vag”béx CO%'} @;ILR/(@_ ?{&’@%)—‘*%i&j &._@E%

Lot B Fou gy fess DR chty = 2R Cuch

(e @%) %%@ 252, () ofoe, Lm0 5 (c&cka)w 2,00,

=R (wi&®~u>> Z Ree{es c%-)m’h e e,

k2,w>
Lik&u}ige;
m(?(@’@%\g\ 1{{ lemel )= > K ? (CrnClo)W) - Coel

Eersz@:[ @APF‘%( [erma F in le ?M'@JWLW coaR o= =L, M=M= Lig+),

Q=BT @ M Brorcize 4 +o oblan. e f"?@oww s on feghe
C44C4_7.~7c4?_c«/ CouCa=9CaCu, Cre 0o1=Cai Ciz, CreCoz = 9Cea Cio ) Car oo = qCzz Cay
Culoa—Cez Coy =(9-F)CCar.

5 Show, Mat ﬁ [SLl s gewereded % o

() Vef%u( Crelaz —9CaCar=1.
T ponhionlon, we gt SLyw) = LTS

(& Peoe dlus i ou E‘S»OWVO%A/M S e f—»/ﬁ? S



