é@/%gm j 7}@%% &/fc)ﬁ G

W@J"[”ﬁ éwo




&e/’rz&mcé 7 Tfaf/m C@/{/CNQ
%ﬁwdm:jm@
$:<mmﬂ\¢1;%w o i 5L

anl 9(6%/%‘ = gh‘ri" {/ﬂ>

IL@r p)(afmlp/e .

|
= KIS = e G

wa V) §) &
(23) (123) (/32 )

XX W



&e}n[&ncé‘ B?f/m &/{/t/)m
(M}n C@V\ooiﬁ'or\,

5 ey
fif =66 =@l)s- =60)=¢6

Define
&(n)/\ :757 éiu{vﬂmu Class 072 /'/’F(;J F@/J‘i @% é(’/‘) )

Example

)(1(/\,//'2/\.,)(0\),
AT 1S (Dﬁrﬁﬁom and /)'(le-ﬁ/\m:ﬂf




&e/?f&/wé T 7}?7[/10 &/{/C/MC(

L@/{L Vi
f1f = Go)s6u)a <40 =6
Define
@LZ”)/\ — 7‘7 C@w\u&/ev\cc (’/[[0/% @"ﬁ f/Ya/de& Q/DA ‘T’I& Q{V\};

Br&nc}hnj ﬁm/ﬂl 07( G(’\)

I d
\/er{uaf ﬂg@ @(n) / l

e Vo i (VYY) =k
P T & (m-)

G |- mod Grlot) medlyl




anc}m m,p)l m( G(’\)
\/er{iw ? /go G(H)A
Eges | SNV o (How W) =k

0 &(m-1)
)
(M )-module @[m—l) “MO@M(

EX&M)LL BM?M)mj ﬂmf}l. 07Z 5:\
\/erﬁw " f v)‘ / s 4 /DW747)7\01/\ Wi H\ max[(/\})fflj,
E(ﬂges | c@ (HomS ( \//M \//U C)po ] = 9/”‘?)( /Jmnd\/ﬁ

Sm\ M@Pw‘( SWL M@rﬁ\ ’\




EX&MlLL Brﬁﬂd)ﬁiﬂj ﬂm/)}t 07Z 5:\

Vertices fw s 4 par i with max W =n |
E(ﬂgest aﬂf‘m(Homugm\,(\/A,WU € fo,1§ =t

Picbwre [ Young's lofhies) ﬁj(/
‘ |

/E:/ <Hj/w/ %

\H <@ = %3




&d%@m&é‘ﬁd/’h CE/{/CAWC( @ S r@a' %/161/[
Mon  point o Vaile i ﬂ“ﬁ/ﬁzér;{_ ar=~q

<I7Z QéA Qﬂ[j 7, "ST\CC(’ 7L}ICM Q?L:C(_) ’U\lfq

A is  Commutelle. 1
Pop 1 Zn / () rMmp Lh\
LN s ommetdve fE € branking

At

ISR dnlinf 1Y € 1
1{ 16 SVL , The ﬂ\fV@fm‘fﬁ st Aj)\ / ;j I_

T})ﬂj /\C‘gmq j ( g

. J /\073 Qfﬁ fC(\

Wle Erfmdﬁn% ?r&[))\ of (E ST MR W‘Af/c-



&F,/{&M% N TS@?L//’O &/{/C})M
lomma 1 L
I( lzﬁa/\ rel e A it os fue arre YL/IW\
A B) Comm uctative

Invo {ldm (}z!?(ilsm (*‘ &/je[;r@) |
%——a)\?ébrq /4 AR &{fﬂém el ¥ A —4

@ @y)k: ” {Seconf 9@&;()_

@ @J))% i *Qég {Km%{ _%ULOVVLOTF/HSWL>
B3 (WH[%)%:EZ& fﬁﬁ o b € -

G@W\O (o V\J ug @Han



I vo e &fjezﬂm (*“&/jﬂkm). EEnE
f-algeba A s g &Wm wih  H A=A

g —> éé%

@ ((&)%)%: G (§Céom@/ Sl J

B) (ab)* =b"a" ( mti —attomorphism )
@ {M#/Bé)%: Yfﬁ—/_ébf

EX&Vnﬂe f[gnj Lz‘s Y, ﬁm‘c a//mensiom@( %—a(/ﬂeém

. N —Sn |

o (I5] — (18] <(€5]475.)
Z — |

jzésfﬁ HﬁéZ& 13 e

{\_//



_46 YZM)J Detlin Ce///c/)rq Zcﬁﬁj )30
[ Obeervotion ) — clgehry ﬂmf jﬂ}ﬁ) a/jebm

17{ &’E €z4 dr)&( é}* 525 and QLW 7%0\

| %Y‘:ab M TR
(ﬂvaj )(21~(7 ) : Vi%V)

(T T a3
(j% QZ (jcj fj ) (7665 ) €6 |
| 7 ? Cj \j f/%f( Z (ff — -Cj :Cj%

§¢6 g6

EDIDIRET T A A REEEL LR

§e6 g4

é7%§*47%3) / @f Zéﬁ)

Feh ycé

Ei




Lemmg 7.

/ [«—q/gé’éw/q with  an E’)?D@f(g/egf

I7K X6/4 ﬁﬂ(/é X 15 Vece/ 7%@\ X%‘=X é
/)M”L Bj OASGNQWLio\A/ ek abeh

eb=(at) = b =ba = (crd)(ath))

o

observghon,  Attauty  se/f-q J*om%,
Hence A s Commgative.



J

&&/%dﬂ[j - 7;&7[‘//‘() &/{/C/WC(

i l%fa” faJ &54 it 05 fue ;s fﬁ€m

/[} A is [;K/\?DWVQ
xﬂw bwwchm
{%pi Z//Vl,/V) | /7{7/Z / jﬁ

is  commutadive

ol 1) € 018
e 4 f6§/,, eI hle Dot [ st Kﬂ/f/:f"\

Wle bmn(/)mj jﬁm/)/ﬂ o% {[gn] /S S}'MZD/Q.



&4/7[4%@ 7 ﬁ'd/fn Ce/?t/)m
\L@{L /(/l, A/ Ac [ A« s\“mi)’< JZ/'/\H{%M f“fé(jeém‘a‘ %/W(
})6#0( Ve M

Z(M,/\/) {méM mn=nn fer all né/{/f

oy c((jflgr&f

EX@MID/Q vt S o
2 (5] CLS.]) / J[OWW

A
= (~pa g(([ﬁ,])(// f!i’n)

/) [)“ (f))




EX&Mll)[e ZD@V\ ([gn ] h€ Sumy @

Z (@53, €15.]) = €-pan £LCL5T) U
Y

S0 ) )]
6 :

——/ X > /s
X [ Z [ :Z i+
j(“S,\ jj VS gf\an@j %"\ Cﬁj
¢ - he Sy

od b =x = xe Z(5T)
;> & XA ]E <( (Z—§A7) (Tgnf\j)



M X & g((fgn]){ﬂ(w/j) T))co/\

/ A /7 XL~

GE LG Gy g
j(S € S € S
G#5-

@ A& Z(§n~l>
Q) %€ Z(CLS], (L51)

9 g-(a) () i gefu
St = o hffn—//ﬂem

(fj -+ [hj)\—{ 7gr }lé SH\,
QM

=3G9 =2 G 90 kg hgh )
jéé’T 55—%



beltaud = Tetln &/{/t/)m

J

()X e Z(Sn1)

/EXQM'ID/Q ZE@W ([Sn ]

Z (5] €I5.]) = C-pan Z(CL5-T) U
Z "(t;)/»f)) 9 vk/é/) (/;/l/)/fzf)”’\{[/) i
{ - (/ ] n) ) | j |



&/7[ nc@ Zfd/m &/QCNQ

/MM oint
it xed md x is real and X=X fhe
\«UMN} A s commudetive. §W\f{
fop? 2 (M N) is  commutgfive 71 /M

" W\Hom 1/ V) € fo,1f
],’7/ ffgn / zl}lcvl Aégn—; st /15//)’ :fw

I~
s
~
=
=
N

|=

1h 1

Wle /Smnc/lmj jr&[b/) 07{ ([[gn] (S SJ'M/DZQ.



&c%ﬂﬂ%‘[ﬁéf/@ &/{/C))WC( L Q(ﬁel)m

J

l@WM M \/)\ /)c an /M ‘r@frajen{de?W\ -
\//u be  an /\/““()chenfwﬁor\, /V—\\M

TAQV\ HDH;{% l//w} \/)\) I'S l‘fféj(lué/(_ g(M//V) _Fé/D"VL,

M? (I&Qeq))

SchPi Conside I x XM |
7 A4 Ifae )1 &M M)
J/ . 7[ 3 Fhen T |

. /\/%Z(M/'\/) // %(m@gm\ame@m)




M? (IAQGQU

S%cplv Conside N X*Z?/AA M) —jé—9 A
L 77 a4 IFae YN EIVM

Fhen
@ /\/ A / s
/\/ 8[ M) ]{, 7(L (}/]@Q/Vl——-' CZVI@VV\)
VB 20 N) = M - nam — Gn-m
/) et |
M2, 1) V6 gYAﬂﬂA) < . A
NN E(M ) =
Sﬂ’ao} /\/QJ[Q @A/u{// /XM/M/) Mo/u
My /A o V.
ReVA 206 ) 2© Holv' V] O |
gNf\\/‘( i /! /‘g / \

7{@) § ERE QPN N -mpdle



A3 Hon, (Hony V)8V, 111) 2
e o (g V)01, V)
/\/0%
e f
/\/@1[6
Zfii jw@ﬁ;g (HOV\(\/I\/\)®V7 > \//\1
Yor: T"”“
B
i_ﬁﬁ /455%/”\{ H s et {Wuﬂual))c s Colem g
£9 o |

o

S HK—7H — HL‘H o)



@g /AVSSWV]{ H RS VW‘(‘ u'rrwetaaé /( .
0 7&(0
> H, mmEs IIMEECEa s R ma:
\i = Coler U

o —> @\/ﬂ—> HOW — H,

o, L ,

last lep: / 1l
(),

I (4ot N =T sy

NX&E

S)




gﬁ f%wmé T 7}&7{/{0 &/?CNQ

J

M /(/[,A/ Ac fen/u'SWfk 7%:76 aﬂnm f“fe(ﬁe/)r& @w(
[)eém /V:/M'

Z(/[/\//\/) {Mé/M Mmn=nm for all ,qé/l/f
it SR
) — [

E: Lemma :> HOMU( \//u/ \/)\) S (rro juc\(b/{ g(/]/)//{/)—rejf?
15 (o / :
Z(/M//U)% :) dim va\(l/lu/ \/\)) = FO/ J;




&c /7/.444% - T!’d/m &/{/C/)m
A/I&m oint
L I% X 6/4 QHJ X 1 rg }”ea/ &/)% X%:X #l(’t/\ \/
W /4 s Commictative . §7’W\f { <
bran c}vm
7%?1 Z//Vl /\/) | /7{7{ / jﬁ

, is  commutadive

ol ) etog
7 f€§,q LT TR Shhl T Te 4 Aﬁ)/)ﬁ/:fﬂ —

/
Wle lgmnd)/'ﬂj jm/)/ﬂ o7f {[gn] /S S}'M}D/@



éé/%mwé N Tsd/;h &/{/C/)WC(

L@mm&l
oo st

7{ 4€Si, tha heSn st Aﬂ/f/:f

) (1, . 15)
Pa’oo% [ tXﬁW\P/e ) g/og i
Lo :
§=(115,23) U, 8, ) o, 1T 14,11, 3,1)(13) < 5

LV vipel -
F'=(8320) (112,68 ) (Je, T041780) (11, 91) )(13)
Jlow /

5 J2 (6 leq 17767140 9 /3)
8 | 1E T 14 [ 5 U [S

\—'

NIy G
N

3 v
AR S

o~ °_ N



bie Mand ~ Tt alychra
M&m oint :
IF xed md x i real and X'=x then
M A s commudative. y §7’M7>{Q
Pl Zmw) g e by

/ s (omm Lazmﬁ\/@

don(Haml/ 11 € P18

3:7/ ffgn, Z[}lcvl Aégn—; st Aﬁ/f/:fgl‘ Wi
I

Wl( /Draﬂéhmj jm[D/) o?f {[gn] (S S)'M/D/e.



Exgmple anc}mj jmf)l A _
lertice: fW{ ANois 4 /Mm'ﬁm WITh  max A = nj

E(ﬂ D gﬁ Hom (\/A \/’M /3
il B #imuna
CTure | loun s 3

ﬁ C@ (£ j

\ ///
//Ej<<igj (ij/
\\b<<i15////

@\

-

|

e

p [

A




F i ple (IS —is—a Finite a&m@m/ond( %’a(/feém

l

T ([Snj ﬂ{[ﬂ]
) )

(Y JESa
l@mmaj
f 965, H heSna st Ay/ﬂ:f”'\
Observafton  T£ e Z( / )  dhen
e<tp T T2
" ¥ CHee exicke €S, U
— 4= hah = 2 Hen e

ki T ~ g B




&a/%dm&é T Tcgf/;'n Ce/{/t/)m

J

[h 1
Wle bmné/mj jr&f/ﬂ 07/ @[gn] (S S:’M/D/a_
ol &S z0qrst crs-T)
an (s Lemma
i Mef X ! =) ? Z(c51 ¢Ts])

Haat) A
i e e

/ZZ =

JE&&



Next Halk:

D, éﬁhgﬁmj‘/_ﬁfﬁm Q{fd}fc, (5%5579,44/)
(9 }/W’iﬁ T fmjg ‘/(/CWM] elements

@ gc/](m/\cf 7@7%‘@ @{f&brg /S fﬁ)’l&(@fe\gﬂ
by TN clenents



