Hecee 4,{7&6}’&/ c’u‘tyafg , port 7
1) Lntrodaction
2) Eno/q[ CLE/M]) & convoltion
3) The case of Bec (- 54[@:)

1) In Ho 15t lectire of ths thass we hove meatomed Gt in He rz‘uo/al,_
of /’7)@ sentations of Hute grouaps, (/ we /ﬁ’/brzfztc the case when ;s
(amost) S/m/oﬁ_ Most of sud are /m’z‘c grogps of Lie 7:‘7/oc, He simplest
Q’M/)& s CZ, ( E;)/ whore g 5 & prme /mvm T Js cAose o kfyg Simpte -
P3¢, [ﬂ';) = 3¢, (F, )/ center is ompte it (n§)#(22) (22) for a mok
Wtasted dhscussion of Fnrte smpte 9104ps of e 'é]/ag see [St] ) 4

We witl concontrate on fﬂ,,(ﬁ)-mMas /cm/gug “ S s 2(,”
@éf/o&zj/ pﬁssmg Jg’om KZ,, Zo PSZ,, /s h/ag More COM/O&'CﬂJfﬂoZ )
We ave not jo/ﬂ; Zo J‘fudy/ all Ké{ﬁ)-/f/f’/_& Set (= [Zﬂ /[F;)
and bt B b 4 jtf/jmuf of 2l ugper ‘L‘*/'tijfnr mathices.

Detinition [temmea: A a C C —jn’? V/ TEAE
() VEto
8) Vﬂppea/_c as 2 dyect Summans! f[[/f](széf[Cj/f%Z):yfgl)j
‘1/4&4’ 0/655 w [ action via [(7 f]@’%f{j”&’))
We say bt UV is a anpotent prncipak seves Fepresentaition.
Froof: Hserve Yot CLG/81= Tnd g v £ use Frobenius /’fa/'arocr'?,
/L/omC[ CL 5/8]/ v ) = //omg (triv, )=V 8 u]
Fﬂ



Fem: 1) Becadl Had fo rational /’(/resenz‘a;f/om (of SC ([F) ~not
Mudl, ol/fmma) Horers 4 m/'ﬁug reduible w. o B-Frwed vetor (2) of
ém/fardw in Sec 1.2 of Lec 17) ~Hhe rivied one. The answer in our
Case tums 't to be sy Aditfereat

2) M;/‘fofen{ [i/ﬂ’?aj are Zn{cresz‘/né ey. 8 the sz‘uaf} of jenml

Zm’/)s yeduces to Yt of aﬂ?oi‘wf owes. In & "’”57 , 1[/? are am/y;
of wnjpoTeont cotyiugasy chamcters. [ (] /wow/e; 2 (om/ofeéemzyc Lleat ment
of e }’7}25&@1‘42‘/0/; {/eo;} of ﬁmz‘z groups of Lie 7:‘}/)&_

Ohe can parametevive /7}’/”61/01 Sevies a”/aoa‘mf Lrveps as follows:
[ emma.: égm s 4 5/ ection
[/Drmc Series am/;o?fem‘ [:/)’V?M} = 7[/
[imeducidte ////1‘ Eno( ( c(c/e))- Moa/w/esfé M, %m (Clck] V)
/,,m«pz,az} ae a/ V in Clets]
Boof: This is a basic fact about /y}’c:enfu‘/ang of Sélt{/S//n/o/c 2ss0¢ Ve
ahyehres. Tt follows, for exampls, Hom [ET1]) Lenme 2.2 (ggptied 4o
A=End (CLa3), B=CC so et Lod (CLa]) is Yo contralizer
ebra O
Our short Lerm (s x Lo rext loctpre ) dﬂad s ave
1) Descnbe a bgsis in Ead . (CLaseI)
2) E)(p/mh Jow Hhe Gesis elements /zmﬁy»g{ recovesing e a/jdm
stvucture

3) lUse 4hs £o z}/wf:ﬁ bl (CLe/23) w. CS, whose Ureps we £row
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Z) EM(C (CLE/HT) X comwolution.
Led He € de fnite Jrosps o CC-modde CLEfn T~ a,é&{m 6”{4 (Cleyh)
Folenius reciprogity., Jave a vector e entification dou “} cosets
End (CLetn3) = Hom,, (€lad, el crant(-€(c3™ cline/id)

for  Oe H\G/H, dfne JyeClH\T b &,(01)= &, &ys

Soom 2 besis in CLHG/RT =£nd), (CLmT) 4660#7/0554»1} Goal 7above
(modulls an expﬂ’c}% /gﬁrwy‘ﬂié’a;f/on of H\C/H in owr case),

/%w we /)’oceep/ 4o Loadd Z: we inboduce {/e convolution /I’MZH.Z
o CIH\C/H].

Detinition/lemma: L 4, H,H, < de 5ao/j/ou/):_ Then e convoloction
*: Cly\e/H]x CLHNC/HT —> Cl /B (- CLe1™™),
{*{g) =//;Z/“/ = 7{{]@)7{[]@), is W&ZZ’A/Q’}IIZQ//MZM/? Yot

9r9:€61 G319 .
75*7?1 s Gt /{-zhm//inz‘ g }’/jh‘ /%- (hl/a//cwlz). Left as

EXM/D&.' 5%0/056 Aj’/él/—'ﬁ/} = [/} Eyj,ﬂéf C’wfj’/'o/&r ,7{;= %’/’ ‘7{,‘5}1
T §550)- = S50 Gy S (€18) i idet
Jed i CG. JIs

1) In B jeﬂe/ﬂ/ sttuat ion , * s associatye. I /Darf/'w/mj
CIHNC/WT is an assoviative ﬂéd)/o_i ClGH] s a CLCI-CLH¢HT

~bimoduly.
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Z) Ev ﬁé#\f/k’l,ﬁé//\C//—/ we have § *50 05\_2///%?@%’
Where m 0@ /b’//@//{fea 4%€4, /jjeQE/[eZh) £

1

2) Iq/m‘m/ar) i H=t, Hon gh’,*%: & and if H=H,, Hen LIRS
o 5;4 is a it in C[HICHT

ZZ%%IJ" 7) The acton of [f[(l*) on CLCIW] cormcedes w. He rep-
resentetion of CG f/e/c.

2) The right action of (CLH\CHIX) on CLLIWT ideatifies (CLANGHHD %)
W, &D{C[ (E[C/Hj)%a/ op” means ﬂ/lmmifc /}’M[«af)_

Proof: 1) fillows fom S S 5 o porove ) obsenve hat 7) of
Exerase glves 2 /’{742‘ aaz‘/on a/ %le_ (unitel) w{ﬁwfm CLANC/HT on
Q:[ /] Commﬂ‘/n} w C 4 Aence. an ﬂ%&ffa\ /omam%o//m;

CUHNCHT — Lnd (Ltnd)™ (1)
s /p{/‘ea‘t‘n/e: o é‘He CLIn T, fene é;/ekfm/: ¥ fe CIH\C/H]

sz 14( Sowrce aa/ {/a z[auj%( 0/ (s ’/) e /.S‘OIwoy//c %m"fc
afm sionel 57&&: , / 7) is an a{j&gm, /Somw/m/lfm d

Eﬁmwz; é;on /C[(//‘/])%; C[H\C/Hj is often /’q/cm:o/ “ ars Z(/c
/%Ck—c Mg%ﬂa 0/ //CC

3) The case of Bc (= 5[,,[@)
Now we af/o%, yesults of Secton 2 24 Ho case of interest
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3.4) ﬁesm}u fron of ovbids.
Heve we exptain Pwo resulls it e consequenees of e Lauss
fgmz'/m;rf/on ﬂljomqm /M( 47 [/ ( Fl=>8- -{n/c apper f}'/'qygu/ar matyices.
Let [F be o fold Set W-5S, for web/ G#£ M- [“"{/))‘J/
L e CaWeS/a/m/ 1 /acrmutu‘/on matrix in (. Whte BuB for BM, B<C.

r[—;zy'f ”/ / gruémf a{ewm/oojfz//oh)-‘ [ = _L[ BwB

WeW

As a coraffardy [/ - .U BwB/E. The Subseds BubcC are xnown
s Bruhet cells while gwE/BCC/B awe  Schubet cells. Oyr jad
pow s 2o a/escrzfe Lhem more e)yy&m‘% 25 sets. We need some 'ét‘f{/mlﬂo{r.:j;,

5;1 e éj/ﬂ/ liw) o/ wel/ we mean /{/z/'J')é[{_..,hEZ[éf/',wlz')n./y‘)}/
lak.a. e number of inversions), Iéfemvf/m%, liwy can be despibed in
Be /oﬂowm; WRY. The elomunts S;=(0in), 1 n-1, jenafa/fe W Then
liv)=the mitinel longth of a sord in He 55 epund 4o (reves)

I-
[0‘/75/.0/8# ‘L([a Sufset Z/;/ cy—’ { ( 0 T ) COﬂS/S’L‘/ig a/ 2l matrices m/o:e
[é{/) wzll;, (s 24 c'][ 6'<J' £ w[[)<w{/), Kém;’y —>F (2 {Rkllgf/c
/ooi‘wfia,@ nonzera entics)

Fact 2: T mép U B -ﬁgwg (,6) > ulM, b is a {//eoz‘zm Hence
F% = g,2/8
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32) fecre w{f%m
/yw £are FF ZVL( #/7) [I[B\C/g] x) /% Fact / e /AS basis

To= 8,0, welW /Vz‘e bt T =1 Now we compcte Some products of T s

/D/’o/osif/on: 7) [/ //wn/)=f[u)+f[w}l Eow 7;7‘;;7’
Z) 5/* S= 5 [i='{.v/7—/),k/c /Me 7;2—_- //—;)7;-1-77;_

Proot: Lonsiden e mep BuBxBuwB T G (J(,J)HXJ. 7chmuf £ acts
on BubrBub by 6.byy) =k 6y) Ths action is oo & eack fibr of 75

& wion of arbits. KGLL 2) of Exerase in Sec 2
&) 7;7:,=U%/ /lf:;-];,, whese %Z=#o/ B-orbs i k) ee BB

2): Mite Hakt BuwB < in By fact 4 [Buwt]= 9B, F8<B.H)-
/5/27&“)7&"” /E/Zymw) Bl [BuwBl Sime each Lo of T is a wnion of

Hee B-ovbits, we get Buwl =im T and each Hber is a sing B-ortyt
Our cbhrim oo Pom (%)

!
1) /aﬂ.S/ tr 'LZ[L .S’L( ro«/o P—’ ( ;ﬁ**)e—(}( So vf/az‘ f—”gszgﬂg)
X

( )
B, (), 7;: M It mi l hirst of 2l ””::c/é/ﬂ—%)/:[‘”ﬂlm:[j’jd)’

g@g"e 558_]= /EL/ /555/7. Next,
[BsBxBsB|= |7 (BsB)|+ IT'B)|= m [EsBIIRI+m,. |BIIK =

7Z= ”7557_}_7 $M£=7"f divide é’ /5/ 0
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