(v}
)

F\'\m'Jte G\roups
FM‘JEOV\‘HQY S, erresem’}ajccom Tlfxeo 0, PQ_VJLIJC\,\\-U—, 5)
\apjceﬁ l RQPY. OJE UC\'V\AZQ 9’roups,

\ G\ < 00 ( Same JC;r COW\pac)E Ll'e, 3rou~[>>
rm~— S /1'V\‘E26~rc\J&'o\/\

— ¥ G—eCLw

o U(\/) (3 h)
:> COVV\P QJCQ YGJMC( ’k)/ /Se‘mfs\'mplfcf{'y

Gomop

Sc»\ur's \emma. & m\/,\/\/ ivved @1 N—W

:> (1) (e = or O

@ V=W => @=>1 3 >€C

E% G\ AB@LOV\ CN\/ ived = L dim.
={pa ™Y = {iedrmof G}
E% SV\ PQ/\VV\UJCOLjUO\/\ 6roup/5>/mvwe)rr(c f)rouP‘
' Sn A@:U{n‘v(a\‘ ’ Snm U} 1 dim. qr V= gV,

. Sn/\/@v\ G-L.vreoQ.O\&ﬂP- £<UJ\J...1)> @Mg—iﬂ

CPQJ’\MU{—Q CoDYA.I.). \/ ijd Yepr
- B
83_<g,§\0:t:1,¢z¢:z> V=(<a | /Je\;

w/ TAZ ok, 'c/izao"ﬂz, O‘d:ﬁ , OR=2d

U, W AL oeved. vepr of S



Ch

W gl = Tl PN
1.9, C[QSS jlu\nc o C
%@ - V4 + '1) 4
%\IV;’CIM _ %CCV | &CV\C/ 1.0 {G—w\oaql‘&\ T CQCC—\{\‘KC:GEGJMC
alg. homo,
. %v’{ p— —9(\/ X
Yev (9) = (U (@) — %) /2 (.:;1952(53\5: T)
%syviv(?!) =+ - D
(Note: VeV = Av @ iV ) .
- ! 3 2 Kf"“l’;{rs
ES_C\/\MQCJEGJ\ ‘\couble Ofor Sg : 1 (12) (123) 7
U { \ {
) | -1 1
V 2 0 -1
U . U’» NV . : all ivred 31-\”\0()\};3 ANT G—\mﬁ&\/\/ 15
(Xu , %U’, M\l : {vmqep. g{g\'awfmle&%y Xw
¥ G — GLIV)
A [ - .
Let  © 2 < 3%—6% e EndlV) =: ol (V)

: (e | \/ — \/ 1S Pro&ﬂc&(ov\ ‘{j’o \/G-': {,UG\/: G-U‘ZU}




~

d@ _
\eoyew - @[G]A E ) {d, F> = S—Colg fnnen Projuﬁc
Ul )

{%V,S}\/ o : orthonormaal | based

p—

DJC <%V1%W>: :S:G\%V'%W — fﬁ %HOM(VJW)

1 Vv =W
= dim ( Hom (\h\/\/)e‘) — {
| { G- \r\o'W\oJ\_J Schur, 0 v EW.

Cor.

:ﬁ:'{ irYeél 6"\4’10&} £ 3&\3{ COM[QSSQSE [:]
Cor.

\/ &e{@w\ine& L’f /XV tim CEET

Vo ivved o v, Xy = 1
\/i iYYeO\/ j W\MH?C. o} \/{ l'v\\/ — <%Vg, %\/>
o 67 CLEI=R  regulan vepr

_ ¢ O g%
(a) =
*e L9 %\Gl g=e
N \'Y“reol. \/i § <3CV: J %R> — ]El_l‘[ (X\/L(@'lﬁ\: AI""‘\/C
::'> \/L &\?Peaﬁj Va R A.f\m \/C' &:(w\e‘s.

[ CLG] :V_:C‘P”AE\AO\ Vi as GL’G\,Q'VV\OA.]'

Cor. |Gl = dimR = 3 (dim\i)’

o = 2 (dmVi): Y (9 ¥ gFe




a4

3

1 4 3 ¢
Sa | (1 2) (12 3) (12 3 4) (12)34)
U ! 1 1 1 !
U 1 - 1 ~ 1 1
Vv 5 ! 0 ~ 1 1
\/®U) 3 ~ O \ )
m;s;in3W | o ~ o 2
= (12)3%) dg*—1>>¢"

G| = 2414324+ 24 (o)

rPr‘to\a e CLG]

—
—

e CLYY (= ¥G-md V, Q2 odig):

Schur

Iv\ ‘H’\\S S\jcuajtlon -S \/ \rrea —] (@l\/— bl
Ty Cav =2 AR~ Tw% =(; %)

ﬁdeca.v\d to S‘-I-/AJE\ o =S3

> W=l Yep. c‘§ Sa ,I

V—>V
5€6 G-homo,

N diw V
gea
oc\,ccp
SU\DPose, ol L Xy \ feved. \/
:> AN =0
= —> \f (reed,
= o= ¢ (9 8%&(3)@\/\/
::> O _(——H“>§VIYCP‘( 5072
= ok = C: 65 i i )
= —H’\eore\m?
' th (veed. yep. 03[ G—= H Cony- classes 03[ G
a6
: { %V S }\/ ved, T @]—GJA oNn. lO&S(S.
Repr rn - aG n ecJCL\/e
e RlE) o e ey




(@A)

S /\/\/ = Qd_\ std. vep.

N
o4 /\‘< v iyred. ¥k

FJC: NC = NMlUeN) = Ay e J/\i‘\/
QV\OUSI/\ JCO S\/\ow (XA\/ “\/> o3 c°w\\m nnnnn

Y, Syw\k\/ alwost even irred.

Induced \repr.
a 6
G2 H \/V G N=IndnW

H "YW = @ oW
\l/ { ¢ G/H

G GxW @H\/\/
{ =F

G/ = G;L/H < G;/H

?V-H-lodl. cssoc NB

» F\ro\oew‘us Ye C(Procijcy.

HE €6 Vo= ('le %RESU>H: (’xw\m %>€l
W S,
soy Mvveo\/ﬂg " Yines WinResU = Hines U vt IndW
To que BJ(. Cvxou%\/\ ‘1}0 &l/\ouo

Gy W R, U extend (umaue\/) to IV\AWM U
ie. Homu(W, Res D) = Homg (Tnd W. D)

/m Re cprocit )
E%‘\/Q:UZ S'J. N 83 é / Thd Va = U.S @\/3

rec.pro c’t

El’d \& o Sl < 34 ——> Trhd\s = \/4 ® \/4' EB\/\/.

Grou a@gekm @[6]~ L(C> w/—Qg-€h=Cgh
cLal @ Ehd\\/

u WV'C




C l’\&pjte/\ L\* D\e pr. JC Ny
[ Sal =
Cony. C\ass — pan‘kjhom DJC A-3\1 e i, Y™
YIS W |
= B o — o —
Z p(d ) = jjl—'rﬂh
( Re mll #covxg.o\ass = & irred, Yepr.)
Eg, Sio o= 3+3 + +1+!
> youw\ﬂ a!\‘agram
IENE T | ]
405 (6 A ’
78 Comraote |
3 3
o] to=&5 +3+2
’p% = {ﬂegd: q Preserves Y oLos } a)—é—sg\_ 9 & C[Sd]
@J\ — { X colutwms} b,\é\a% 4 € ClS4l

Cr 2 0y b € C[S4]

Theorew: (1) & = 7 (s
(Q> o= CLSal-c. ivved. G—mod.

(3) T hee give _oj_\ fwrreﬂ_ G"\/V\OO‘.

ES — (d) I W

O“fﬂ)—gezs 3 —‘Qd) < \3 e 1 = \/LJ.) — 0: Ceay, — U
E% 7\:(\,\,...,\) g

O\(“—---” — 1— bUﬂ---) :3-62—-5—.:\ SSV\(6> 3 3\/(11..»: U
,V\ 82\/\2/\@0,

\/(EIIDIW = V4. ¥ \/(ﬂmﬂ) - /\S\/:‘cd.



Eobenius Formula Yt S, — GLA \

Ul Cowny. C‘B«-SS

C—':- ,_’_ = (~1'.\1 1“1)"'11'd>W/ >—-‘>L 7‘6\: A

%7\ C C . i 1= eycles, T2 2- c)vdes ete.
>|+1< -l 11+\< 2 C. .
—Coely Dg % e in E(Xc-%ﬁ . —ET(X.°+ %13 )

(clhoose any lange k)

1 \

Bizdutk=) , A= dar ko2, - dhe=D \fA(rx)

Viand en wonde HK
det.
Ao TR (%>* ]
(ﬁ\ Qz .Q
S?ec(a\ COS€
CD\'MEV\sioV\JQ;rmuIa) leVI \/D\ —_ %J\(C(c\)> — I[(Q £>
Hook | Jc\/\
(Mg = 4 /Tru-tooL )m@cm
C = ; > F—:ﬁj
L == o B R

> dimVa= 81 /4. 4.3 4.2
Cla\'m, Vi irreo‘_

Nototion: A =CLS4d , a=as, bz=bx, ¢zt
Lemma_ c-¥Xc & Cec

[l_e_\/\/\ma‘—‘? clainm] Vo = Ac

—> c\Va =cAc = Cc
V Su.LaVV\OO{ \/\/<\/
cW e ¢c\a & Ce

A c

O W Cc = \ = 2 AW = WV=W

@cW=0 =2 WWeV-W=A(WZo0
. _—:>\/\/:O Ac

R@.'S“"f\e MSumem{:s sive N ;&/b{ —:> \/3\ %_ \Z{A

I




DL of lemmal

p € P —>  pa=a (r a=2.9)

JepP

- p el 9e@ =

Il

Ta C (s~ ) g

C

V—‘FEP,ﬁ_E@ '\0% (sg~ ) 4 = Y

= Y = C (up 1o Jca\(ma)_

—

Reason: C,Jr{)ce_ Y = = ?’13 q

S€S4
*
PY 2DL =Y & 7lpgq = gD 7l
= ﬂpg_ = Sq9n D71
(ie. Na is debermined ePa)
q 15 delenimi ‘fn‘('fj
1k 9 ¢ P&
:.'> (meimJCav\'cs) 30QCch(mc{: ,'n%eaensa (367' 3 4 5)

M Sawne  Youlo o:}‘ T Ctableau O‘X—D\ ) =F
I  Sawe co[uw\\/\ 03[ 6T (-I;a\o‘.eau \»;7 reP\Me 1 %f_\— [,7 6“)

e, p=t=(35 P
3:=9t3 €@
- 9=res "y
s by % -
= Ng = MNpgg — $PND Ny = -N4
= 7’\3 — 0O
SO \( p— 5&%{ }’Lg 6 15 Caw\P\e)Cely Ae‘l_‘e/\w.'heJ \5 7k
— =~ Y =C (up to SC&L(\/\S}_
¥ X , C X = C (uP to Sca\imﬁ)
Reason: p (CXC) (and) 9
= (pabx albl#g) = a bxab
= cxce M PEP ¢+ qeR)
= P

cxXxc = C (Up to scaling),
Hewnce the lemima



ReW\arLi TaLe X=1 => ¢c.-c=nc¢ 3IneC
Considen F:(_).C : A__;A |

KenlOO® w\(.cp
Ir P =T
on +
4l S T8 —5 3 el
. 4 o ne di \A ¢:c c=nc)
< ‘ Ca = 14,000, ﬁ -
CO%& QJ( es m e%-CJ\ is |

:> C]\ —Ca =
o O[l'VV\\/J\

qﬂoo][ ol Frobenius tormula
G( Ve 7\ > O \)&pjc 'k\o\/\ eJC 0{
= U A Ox —» \/7\ A G b

(hot jryed).

(Nojte‘- Céd H € G > %Imu(d - I[Elll (lccﬁl\i\
Go

Yo Qu— Gl > cm%fu

}L]\ < C_;_> — ‘l Sd\ - 1 ICl n S l =0t - 2
l S)\\ l Ctl A Cony. class w/ b 1-cycleg
— d -l ( - k 12 D.-Cy “J
- \
I W — apEl) b -
<o Tl T T AR
S

73."“'{“9. = Y—23_-\-- ‘\"f\;g_
7\P Vo1 T AT T T dﬁo\.

— ,d/'/ ( k |
Sl NG '
K Nlh‘\zz‘l...wi’ Ypg  P= N1 i - )Q\T:d.l

A .
_ ia | 4
j___ TY ‘ﬁﬂ' Vag_‘. "'\r\;a! — [ E_lDI_ D%(’X)])‘ — l:P(v 3]
A

‘("Ptl 9=




For
Aim:

QEW\c

Um:A'&x > "L/)J\(C1>: [p(h]
\/m:A‘a>~b7\ %7\ C>%[A ’>(”L (w/ ;=25 +k=3)
define o) (7))
nk: T aeme/mQ ol 4
E(j ]9\ — /M)\ ):A’PJ,Q(}*) M2 L poniitieon .
cohere 1</w (Kostka 4) = # waps Jill T(w
w/ A s D, e oo Dw ks st.

—> incneas\nﬂ a4 J/ S{'\’M’H] 'J'\/\cﬂéas\'\/\ff

N S‘l: monv V\ISL\V\
. o = 5 K/UD\ :O{:F ?\>/u (QI/M 1?POS\JL13>
Continve: Yo (Ci) = [P¥], = Z Kyn LA ’P“)Jpw
= L0, (1) +/M>ZA Ky (0 (1)

Re\

U>\>/\/)\ /_SCO)\ 62(%

/ _
Sy = T X
\ VL,;,O c*f‘ ﬂzgft> EUH/\(COE:O?S ¢ X/As axe ON,

= Lo, = * QC/A = N Cehedk by hook lenghn ol
‘_—> LO» — %J\ \97 im&ucjﬁb\/\ o //;2;(?\

4/\0&/\\<3 L{{?JC\LGLAJOOO\——RFCL\MOQ.SDV\ Coeﬁ‘)a\ /\/J\/Au
\/3\ \//A — ; /\/D‘/M,J \/»

vep o—§ So\ S n Shim




CL\&pjfe‘r 6 (/(JQ7/] COV\S{‘MMC'{]‘OW.,
V=
A SVESR:

G LCV) d SVZ >\: Pan%\'%\‘oy\ OJ(\ d
Y v 0y e OS]
T (&)
l — Cc\\l . SC%(,W mefov , OY
SV ey imsl:f.

Eq x=(d == => S$uV = SynV
A=-nH = gV = NV

Fo d=3  a=ao &
(direct check =) g(::,1)\/ — l<2/\(/\2\/®\/—-> /\3\/>

3

D‘a.s i( re . decomp
@\/ — S)Mti\\/ ® /\3\/ C‘D(gczz,\)\/sﬁ o GLLZ\)—reP.MP

\qeorem (1) &\/’ 7'rreo\, GLUN)=ped .,
\/®0\: @ ZQ\;)\/ & \/D\r) decomp. as

o‘rreJ. repr,

GL(\) S4

2.) X
dim B V — ﬂ—— 2o B oo

1<y <igK 3 =1

Remank: As Aecomp. / GLIVD x GLOWD
2, (VW) = @ Muu( 8V @ SW).

’ %Symd\/ <9(l\'m<> — Hd (_?(nl,.../ ’Xk> comp\e‘ke S)cvmme{"n‘c Pcl-yv\.
%/\0‘\/ (?&_l,ka> — Ed (7‘\;---,%& e[QMZV\‘['ou\)/ Sy ma Po[yn,




Recall ol » U® A = Clal
= R — \"lOVY\C_a\(U,U) Gorv\mw]:a":or 0.\3

N iyved. dec.
Schuv @ of (o) (covite =@ X os ima)
NN YR\
B U A W

= g LuewW
| emma (1) U®Ac — Uc = as B- mod.,
(D) Ac drred A-mod. = Ue  drved. B -mod.
(i) Ac: s distinet ivred A -piod
=> U =0 (Us A" 712 din A
= OWUa)™™ ivred. dec. a5 B-wmod.

K
In our case, UZ\/@A CL S84l
B = Homs, (V& VY 2 End (V)

5 i a\s spa.vw\eoq L;7 End (V)
('.' SYW{*\/\/ s SPa\n\/\eo\ 57 W as a\g>

lemma

$7\\/ = U ~~— Pak (D
=% @ (Acx) isom.  as GLYV)=inad,
Vi

4 ! 2 k
VE@ (A ) = VO SmVe. @S
o

D%
JG,DK/M $’:.\/
= Zkﬁ}g/,(\ )
M K

(iventille velad)= Ir $/,( )

(VIS
)’\7\ <(X""‘J’Xk> 7

Il

Il

S (%Ki, o, % Schur

Poly\f\.

F




