Lecture 17 /@e/oresmfwfmns of fymm%r/c roups, 4
7) ﬂmyyﬁyf/n} #, chassitication of (rreducibtes
2) Uharecter formide.
kef- [ET Sec 517513 515

7) ﬁ»yﬁyfw} 4, assitication of crveduci6tes
1.0) Keminder

We consider /t/)/zsem‘a;f/om of S, over an ﬂ/;e bra I-CQ,Z/J
osed field [ of thar 0 Wo wont to prove Dt the
(rveducibles  we labelled § He /zz/f/'z‘/om o (ke %&m;
/'ajrms v n foxes), A<= . Her I is Lhe wnipie yeducibt,
aceurring. in btl T := Ind SS; triv & 1 A‘= Ind ij on.

Langte: Toy= Tndy"triv=tbiv = |, <trie Firther, T
Tod g i = Fan (S5, (2 {10.05) F) =IF) permetaton seprestate
Fion). We tnow, Lec 5 Ht [F=biv@ £ He docomposition ints
(medaibles. Sme ) =V i oo ection £V, =iy, we see Yot

n
V(ﬂ-ll”):: ﬂ-—.
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In Lec 16 we /’ep//,/ceo/ ‘L‘/e /}’09/ 0/ 'Ll/t {y'e&glon %

/%in f/aim /[;), /&VZZ/.{/OﬂS 1 f 07/ /N, we Am/a:
7)/%;445/ ﬂ)¢0:>/v“ °
) dm /L/O}’W_S-n /I}, I)\)

M /m/c /Voyeo/ e /é/zmm ‘L%z/f we 'l Use ]é}’ Macn %m

Lemme:  ghm Hom s, (T ; , 1;,: ) Comcides
O//M {1 S,, —[F| 72/2‘56/% Jjn/ﬁ{/j) #jé S,, Te Sﬁf/ 5“65;? [1)

11)  Lombinatoriald prepe vation

We stet w a combinatovied fomude for (1) Wit peey|
Some notation. [et i be 4t mmber of /w/z‘s m A £
consider e subsets Koi=1.x, of [12.n% given ?
Ko erdamn-12,03% o ot S =1c€S,|606)X Vi5
5/)44:/@/%, bt { be e mumber of /@;zﬁ o /’ff £ Consicer

4 subset 7. / [ tm| m=17. °T s ot
o s o f s ff



Se=tre S, [cts)=y, 4§

Zﬂmme: (1) faz'nmés 1% fé number o/ a/om% coseis
kgvt3_5>\6 Sﬁf\gn/gA _Y{
(%) /j"/j-/)){-/d #z-z...z)Jeg._./

Nite et whther o nt () Jlds #r uven abubt
coset s Zm/qm/exnf 0/ f& (//o/ce o/ j m Yot coset

(i)

Foof of Lemma: 5@//)091 (%) /cu'z,/s. We p/{w’h 7%/75:
f{?jd) Sjn(ﬁ/{j’) 7512“551 6/65,\ ©7g@7=0. ﬂa/ﬁeo/,
bt aééj'Y/)X a+b. Tn/w 6/‘/&24)//65%& VY/4 X;,/emz

€Sy Smilarty 94, 9 be V. = 7= {ja,jé)eg,,t But
—jéJg = 7g-= 8@' =
76(3 {?M(Z')/(/j) /&3) //jé/) 7{/7)'?7%) =0
fow A S, . j’ j S, be a0 doubls costis

st @Ié) /o/A/S It s an o Show {/oj //S-Z_,?r.
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(x)<—>(7"ﬂfjs 5 =1t
'té/jc \;fjs 3 Z‘ég ceS /jsz*jsef

Depre £:S, —F, by pequiring bl £ is zero an
M bl cosets Gt Se5.S, & /(r &)= sgnc), whed
i well-detmed 6l of Hhe nigueress coméz,w 2hoe, 50 that
/;[rﬁg’ Sjn(r)/( ) The /o//owmg /)7/50/65 £ /Woo/
- The %muf/om’ ;frf Sorm 2 basy in 4 Space
in () (hit: - S 1)) hence (1) 0

17) /%0/ 0/ Mein  (Laim
Thanes 4o lommas in Secbions 10, 11, we nead 4o show
Yot He enstone of a drible coset 50/1‘/'5;9[)75, () implies
/qfs)f (which we'l/ prove) & or A=pt, there's Hhe anigue
such doubte coset (uhich well see in ble comrse of Hhe /roa/ )
()L; (s 7,‘/@ /)/e/(‘ﬁv/lz p/ z(/f 2-1% column & N viewed as a

ﬁagi’m 50/ K/“LZ/C //UM&O’ 0/ )C/I) =}\f 5 more j@/}f}’%;



(2) 9\;=/[z'//)(;/7/?§/ #f%.--}, ( )

I/’//f:/Z/Wc, tho () is volided W "”/2‘ need to
Mwéfe e case /gt/’(f (otherwise, /r*< VE ndleed ). I s
case, () = /5"77/7}(5/4 Yi-g k. LA €5, 6-6. ¢,
where 67 Is #, {}’aﬁyaon'f/ow i S},. =5‘/] ( X-) /Oe/muzz/n; e Wé
element n j—’z/])(t w the swllest eoment i in X
RN T Ee/oféa'ng g W 46 we je/f 3"2/))(‘-:{],1&& A+

Set K= f\{herd 11 =

RS 7”% nx’ ¥ 22,4

LA 85 b )

So if /lfzf=/ 7| >22f} Lhen (7’}2 N contains 2 eloments
Sor ome L, {//o/u‘mdq (). So we /CM assume /4} At mwé‘ya/i 2
Sim;‘/a/@ ty tl above, form XL;)(‘/\{ A+ A +25 & continue
in dhe some 7444[0/; /0)’01//}1}: 3 coset Sa,f/'vgmj ) = /ffs At

I dp, Hon we howe modifred P 4 /uw%/'o%/hé W
on element of 5; From e n('j/f so Hat

= 5) 0K =05 f o lod o)



An element jeS,, szz)lf/s/yénoc (3) (ead hena (¥)) exists:
to see ths: AU th disgam | w nombos 120 G 4y
right , Zhen fottom o fp: ey for A= (3) we got
’Ts The 4 row consists of Hhe eloments of X

71213

Thow UL Hle same dogram bt o button £ top £ Hhe
tett 4 /B/f

’z 4 7Ze ‘/LZA CO&UWI COﬁS/SfS 0/ fA f’//l?mcnlés 0/ f//

|7 13]S

ﬁke 3 ‘f/af S’em/s 1[[( humber (n f[e ﬁ"rlz 0(/?(7/% 110
e numler m He same box vt Znd OA;?M T our

(fxam/oé it s 1—1, 203 35 427, 504 It sedis-

f/es (2 )

We cluim ‘L%/Zz / 3) dedermmes ; Ml’f“’é’/ in its Loft
\S;‘,t—COWf %M/‘s/ing A //007./ Indeed, o2 9 be andther
elempnt 5&){'[57{;[;43/ (). [ef Te g;f be detmed é[ .Woén}

L g()\4f..+)£_,+J>€§ ’fo j, [Ja,,tn‘}[_'f‘j)ey‘)- ((//‘C)\‘) 7],'5
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LMI?MDQ ﬂ/«%lfl’ml}?es 7/4& \’7/€}M4£’/7lZ T dllo/ /'LZ //eyefyes FQVA ();,
S0 ﬁes ”n S},t_ 1%, construction, Z‘j = 577' |

/Q‘_’m.‘ Note f/ﬂig f/e /Voo/ WOYES 45 é///} Qs 0/0/ F#2

Z) Character formudas.
We /0}’05&0/ to (Wa/)o{f/ﬂg_ characters of imedcibls repre -
entations of Synmevic. groups. We assume Yot [F s 4{37%—
/zzico/% closed of havactenstie 0 (G conditon of o/ah}
ﬂjg%/ajcaj% ctosed con be removed)

for me Z, defime fﬁ power &mmm‘//c /a§ yomiad

P E K
Fo 6€S,, 64 [m,.m) be its cyele z& e. We set
f& " fu B o
for mwpé s PP n” &ﬁ..wﬂ/ )]
Note Lot X 0»»? o/?oem/; on Yo COh(/'ajm? oss of &
mdly, we ll nnd 4o Vandermonde determinant
8= 1, 6,-x)= det (")

[/J.zl .
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Theorem( Frobenius) £, (&) Coimides w He coetficient of
V% A A
[ X-;\L v (n A/pg, (recald Hhat e 44’007 O's o A //ﬂteoéo/).

¢= ¢

M Wl% /)’We Zz/a ‘c‘/eo}’em next {/}776.

Exm/ofa: 5(70/)056 N=(n), so tht l:\= Ina/;" Hiv = Piv
= U= triv = JK\ )=1 ¥ ¢S, The monomial we care
ot is "X x Dy At e fond,

Ay = [use the determinant de scrpTion of a7
=2 sy D Mok bt te largest

TES, o

monomiad  (w.r? éﬂagm]oéic order) in 2 sum is

)g"/ K" X, W coethciont 1
WA Pe its X" w coeflieient 1 S0 X o /VZXA/; /s
Yo /é/ﬁégf monomied n 40 £ t Cow%amz‘ js indeed 1

Kemarics: 1) Tle Hheorem is it easy % use % compuite
He cheraters /{/g to dore He Symuln o o Memiter

__0‘/ V[” 1) ) _Z'Z a/oes, /oh/fl/er, /f’tw/ 4o 744/6 51/952[2‘ Caluf/mz—
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Lovad vesubts of whid T woudd bre 4> meation fun:

< e fomde v decomposition of s3I,V inte the dlpect
sum of  irreducitles, Homewore 4
- tle hoot- /en(jz(/ formle. For dm V] = coeflient of
TT™ o 8l see Sec 597 n [E]

Well fawe o further discussion of how 4o Lhme abot 4o
Frobenius  chaacter formuke in o bomes locture.

2) As was discassed in He bonus secton of Lo 16 He
reslts of s section m”} aver to e case of nonihosed
Lhar 0 Sfelis, 775;, aso cany. aver b o cose ihon n7p
Bt i geneel, e chovaters (2d even dimensions) of

(rre ducibll represutations of S (v cher IF =/n) are not tnown,

ﬂm/ —f/[; IS an aXa o/ active C’LM’MZZ /’f)’eara{.



