Zeofc{//é 5 Iredudbte & Comp/bfeé /eodfa'/fe
KffreSenfo/ansl /lz 7 / [Aamﬁfem, Pt /
7) More R//UZ'C’MZ/MS of fé 50414;/ CLmme.

2) Characters
kets: Secs 117114 in [V] Secs 73,42 in[E]

1) More appli cations of o Schar Lomme.

Fecall thet /uf () of e Schur lomme. ( Thm in
Sec 7 of Lec £) stodes the follwing:

() LeA U b on ivveduible fimte dmension! Vepre sen-
tetion of an assouative alsebre A Assume [F is alaebpe-
Zaz/§ cbosed  Then every A-modi bl fﬁ/omoynéfm of U
is Scalhr

7Zz jw(// 07/ Z[//S Ieﬂl lon Is ‘L(o aér[Vz Some COMSZfafméS
of (%)

T/"l



11) Tl center
Detinition: Led A be an assodiative w@@ém. Is center,
ZU) 15 (2] za=az, ¥ 2 Af

Tl conter s Saéaléi%m.
E,}’mfé/ o Show Z(Med, [Af)):[ scelar matrices

EXM/ofe: For Fitare applications s importent o wndlerstand
b center of He grop ze/geém FC (for  fnite) Since el
wents of ( Joom a basis of [FC we fave:
ze Z(F;) < §2=23 -}/Je[<-——>jzj"=z -ﬁ/jeﬁ

A/e cen write Z as 5;7 44/ awnd {4 %m// fom//'z[/on
becomes 2 = Qj-%j a 5,46’5 So, uncler o natuel ionti-
ficaton [FC=Fan(CF) 30 S), Z(FC) consivts of cllss
Fentons (Sec 1 of Lec 3)

- ZH)-R.

—

2|



’f 2 ) /f&lz/oh o/ ZZ[C Cemze/’ on Z//wéxdfé /hoo/%s.
Heress /ow e citer is relevant v z% fzza% 07/

/’ep/e Seﬁz[a/f/aﬂs:

Lemma: o any A-modube V' and any ze Z(4) 4 operator
Zl/ 0/ ‘Me aﬁfloh a/ Z on V 5 &n A-MoM Mn/omo;;pA/'Jm 0/ V

/Dmp/-' 4z=z0 ¥4 = 2,%,°T,4, Y eed 2, V=V i an
A- /mM Aomomago/fsm 8}

ﬁw/[m’né W. A’() ﬂ?-k.a_ é) 0/ 7]»’)) W. ‘L% Lomma. we jf]f

(oro {%2/} I s ﬂ[ge 5752,&% (Losed LU is a fnte dmen-
sional ineducible A-module  Hon ﬁu? ele ment o7f 2//4) acts

on U /5( 2 scaler gpetator

This foct Sor A=FC wtl //a? o (}hlnorfaﬁf vole

’_l(.h aur Sllua/y 0/ &/WQ(Z[€//_S 7 f/e ﬂexf /{afare.
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1.3) Treduible representations of —commdetue alsobpas.

(Lor Z/arg : Ever} Fnite dmensiond (rreducible represeatation
of a4 commitative associatve a{j«/ém A o an abebion o
L is 1-dmensioned

Froof:  IF A s commitative, Z(A)-A. £ te previows conlllry

A acts on its Hn dm irveducible sepresentation V /J scadors,
S0 ary subspace is a Sué/elgyesmz‘ufzon, This fovces dwm V=1
And if ( is abelian How [F ( is commutative, so we ore
ooke {}, e case of associative Mj%ms, o

%, (haracters

let [ b o pop [Fbe a fuld, end V be < foite dhmersi-
onel representetion of [ over [F fecedl (Sec 3 of Lec 1) Hhot
§ b huniter of V we meen He fonction Y& —F

giver /}
A4, (q)=1rly,)
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Abso recall fom Sec 3 of Lec 1 thet
LA #ghec
So [, is constant on conjugasy classes. Such FmAions are
clled  tlass  fundtions. Their Space  a subgpae in hn ((F),
5 olonted é, ()

We are going Lo ﬂ[uof} thaders i dtail as z//? e
Bor cruak  importance  in @/o/fsmi‘m//m 4, cory. Bt Frst we
nwed 4o disuss whet information f”/eJ m/?- We wmtl se
bt He /a%h//;? Jolils:

Fact: Lot DAM [F=o. /(nowin; Jf/ s c’?uiwz/enz‘ % k/)ou/['nj, i
u/) to /(WA'VMZL«J as 0//70)’60/ o S/mw&‘m@us) (’0{//@47 f/j G[j

/’I/ﬁ h//% /)Z’Ove ﬁaf WACM [ is Q%C{/RJCQ/ZZ% %Seﬁ/.
7ZL jmem/ case I A&wo//eo/ 93 Mandayin} 7.% {ase F 4 f[c
%%rm’c chosuwpe. Fact wtl be //’Weo/ Uter
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Su/a,nose 2 U—V is an /Samoyé)}m o /%//fSMfef/Ons. Then
LG =000 Ly g T Dligep ) ) A )
(omerely, ve wll se lte Het if F i (lyeyaicelly closed
~Hhis essumplion Can b vemoved ) of cher G Hon A, ok, implies
Ut ULV o /5oma¢éz'c.

279) Fun example of computation
et X be 2 fute set acted o é{ ;. For je[ we wite
K < (xe X grerS. Beell et be spece fon (VF) of ol
fontions X —F is a /’{/yyefenfm‘/on of [ we
[5.116)= 45
See Sec b5 of Lec 1

Zﬁmmﬂ.l A/e 461/{/8 Jﬁ
Pfao/:
kecll [Sec 1 of LecZ) tht we have 2 bans § of FunlkF)
W. j SX= gx. Iy 1%5 Kaszs, jFunﬂgtF) s glven é’ {4 Marix,
/{/ﬁ 7, A//a;e M’ajomj entnes ave:
6]
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1} jx:x

/Wj)xx i {@ gr#X

T 4race 4 M) = 2 M), is el a
xeX

£Xmloﬁ Lt N0 waction § 124 /ﬂu//fzpﬁz@z‘/ans, so Het
Fun [ K F) it M;Mar /’.ﬂ//’esmfafmn FC Then XP=) f

ge, wd emty che. It fllus thet
¢l g-e

X[}Z{? )= {O/ else.

L Z) Z/m Zovs of (reduiible Kﬂf/efmfﬁ/{/om of 5; 5
The f%h/[ﬂdq (emma LN 4 Sense, redhces e ﬂ‘uo{% of
CAK/’Q Hers £ 2% case a/ (e a/uai bt /’e/we:enfd/ans,

Zem/m : Z)%‘ V a/e 2 /M/ft Mmeﬂffa/m[ /’e/]/fyenfdif/aﬂ 0/ a
jmup A , zad U be a Su{reﬁ)’escnzzzuf/m, 776/7
X G) =K, (5)+ Xy )

—
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Faoof l% Femares in Secs 22823 of Lec Z, we
con Ind a4 brsis in |/ st the madvix o/jl/ i of He

A, B
7@7»1 ( 0? :D; )/ where 4;1 //e:lu- .Dg) we matces of Ju /}%’S/)\
St ) Ther X:/{ﬂ: tr /431“1":%: Jz/j)*]w/j) |

EMM/Z&-‘ %mme c/ar F-0 //0/ 5))14/9&'0[7.3). 7Zen, {ly Lemma,
i Sec 12 of Lec 5, F'(- Fn(fy7 15 F)) = F'oF, . So
K )=o) Ao )= Lhpr =11 [{iefyg.n5]gt0-i5] -1

Nite thet for e [1-dmensional) siom tepescatation, fave

]%héﬁ)zfj”{ﬁ)- This ﬂ/lﬁda/? llows w com/ba‘ff He
Z//cﬂéw‘/ﬁ Chavaters [ Z‘/e Shorthend 7‘Zr “Chaveters o
(rredhi bt representations ) o (=S, Wb //efm?f o result
£S {A tak?, 0/ velues  on fo?/'ajacg 5/&5565 /2//0(7&/ §
'f/f 4/751465 0}/ 9%5 (n 'fl( &‘y&é 61(‘:60/%/90}/'1[/0)7, 7]1'5

@%J/On / R /wz//z‘,‘z[/on o/ 3) 6//7)}701051 yecovers a C‘o(/y'é{(ja(g/
class.
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HEX&W/&

/I/OW /}’pceeo/ t (> 54. The irveducibte /.e/ofeswfa/f/ons e
/Sec Sec 12 of Lec 7) ae Ty, Soh, H‘;f Sjn@ﬂ;4[ A
(e /M//éac/c of Eg under S, —S,). 5; e //ao/ of

9) of Lemme n Sec 17 of Lec 5

we j’d et after

Zo/t’ﬂllié[n;, /JZO% 5;7;7@9[;0‘4 s Vedlor Spaces, we howve

jfﬁ"@ﬂf{:{ﬂ"[ﬁ)ﬁﬁ‘ @ijn@[p;‘[jﬁ?jﬂfj?fw{j). 7]/‘; j/'ves
He /D/Z/Ow[ﬂa Jampfek 24l

fn‘ y
¢

F

o]

/
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To se tht Yo choker welues Fy V are as gaea'//fa/
note et Lo restrtion 4, S;<S, i [ which ques
columns 129 TL cloment (11)(9) acts /;t £le /'o/mffvfg,/
whte [/72)(39)](23)=(z443) acts 25 a permatation



