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1) Intvoduction

Ma now 5w;f04 fo R’ 047%/@141& /:Mo( 0/ /e//ffwfuf/on fﬁ/eoi
A it froup (4, (F) over €. lhe reason to cave abodt CZ [LF )
is thet s close o /amoc S/m/o& [/Oaé%% in e Some Way. as
S 15 close 4o Hhe smple zz,&‘emdmg, g10up A,). In move detact,
PS5 /07) =S¢ [ﬂ:)/cehff_’r (s f/»/fbﬁ it (1 Y#(22) (72) I¢ 540«[0(/;:
noted ﬂoué 7,%76 that ano/crs‘fzzno/m mreps of P, (F ) (ov 52, (F,)
Bon -é/ogc 0/ i [F ) is more comln&cwtco/ com/aa/ea/ %o S vs A,

We are not goms o studsy, 2l (L (R ) -reps. Set G= (2, ()
wd 4t B b 4 szp’jmu/o of all ygper z‘rlkﬁjw&r mathces.

Detinition/lemma.: o a C irep V ﬁ?l/fl’ C), TEAE
(o) V%0
) [/ﬂppea/_c a5 2 diect summnd i (f[[/g]( [féf[(]/fﬁZ)sfj[jl);
¥ gel, bebBS w Caction via [s. /J@) F4575)
We say it UV is a an Po%mf /}’mcf/aal Sestes fopreseutaition.

Proof: Hserve ot  CLG/8TTnd ; C. The latter was a/ﬁ/mca/ 258
7%7[6(1:[5]] 7”53’)4/5’) ‘Vj/é C 6eBS w. action ;/[g’)'f[;?) K'é[:.



ljomﬂipézym 15 /na/uceo/ /} gﬁg": [——> C Mse Frobenius /fa/'afoa"ff!

() /%m [Do/ tn, V) e |8

(Su Sec 3.5 5aszc /’e/o fn/eozfd\t wote- u/o) Fov an /m:,o (/

//om [Ina[ Tny, V) #0 <= [ accurs a5 a Summand o/ T,, —ér,v 0

2) Endl ((C[K/H])Z convolutyon

Here C is o fHnte }’ou/o LHcC is Sujrou/o The bose /eﬁ//r C.
2.1) Mstivation

Our 30@5 n ‘L%'s Scﬁf/on is o /}’ow.

P/’O/oosif/on: LAV be a Hnte dmensionad f—/e/oreswz‘méion. There
is o netural 50’eo‘fron bertween:
2) The irreducible '}’fyresmfmf/on_( occurtri g 4
§) The nrreducibte modulles over 5”/4 ()
Froof: Peference - Sec 2.3 in basic Ee/o -éﬁeor wirke- up.
LeA U, U, & f/z //%c/os occyrring. in V 5o Hhat
[/ = ,@L{@M M= //omq[[/ l/)

A consequence of Yo Schur lomme is that 54/ (V)= 69570/ ;)
j—éL redud bles ave M,,..M,. Th é/ ‘echion we wo/ /s Vf—>/"/ o

Our short tem (Bhs lectine) qouls ave
4) Descnbe a brsis i Em(q (cLe/h)
2) Exp/m’n how Hhe lasis eloments mﬁy;?
3) Maxe fA/'s fi{ID&'a'% /oy 4= f(,, ([;) K H’B\
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Using. 3) wetl show et End, (ClLRT) = LS, (Lec 21) . Th
4 P/%oo sition Hhis witl oescvibe e /r/}m'pd se/ies am/'mfenz‘ feps.

Z. Z> Lonvolurtion

Dur jaal Aem i3 ‘Ifo j/Vc on alternative descri Jon 07[ g}w/c [C[(/H )
We fave a vector JRce ientofication
E»JC ENE /7/omC (Cla], Clehd)=L(1) w. V- C[é’/ﬁj]: clam”
(€¢I Qp\e/ud)  doubte cosets

This akready, gues a basis in Endy (CL6/n1): for O<HIClH, we
wnte ;O Lo e chevactenstic Amction of O [‘faléfﬂ}, velue 1 on
O£ 0 MSewAth). These elements form a basis in CLH|CIHT. Dur
next ?MCSfloh i how to infer/yvuf on doment feClH \G/HT a5 an
Eno/amm;n/lsm. We wrrte I[C]Hf Cl¢] Hir for Suédjdm,c of Funtions on
G imvariont for tle ackions of H on th lefl & 4. /lj/z‘, so that
CLet- elem) €Le1fe- cnlql

Defonibon: For Fe CLEI fe €L dhfne Heir omvolaction
FefeClE] b [Fefle) =L =" Floofe)
/ d Ml s ges J1/75:

Lonside 4, /e/chswfanlon of ( on CLG Comin} Bom Lot transletion
Frogf w .3y Hs'g. Mok Hhot

(2) , (g. F)*/=j. (Fxf)y: .
[(a-F)xf1G) = 2 (o Flle,) $6)=La/=¢",T=17 2  Fl3/)Fla,
b A Tl Sl o
~ J" g
3]



Simi{w'%, we can consider th /’(%)’c.cenfufloh fH/OQ of [ o

CLCI Pow rieht +ronsbetions. Then
(3) [F*?E]3=F*(/J)

This tomputation Shows

2) Fe CLC/HT, fe CLH\G/HT = Frfe CLGW] (appty (5) o geh)

b) 7xf< CLEHI— CLGK) is [ bnear (egply ()

c) 4, Le CLHI ] = £xf.e CLHIC/H]

Also note that for FecCltm], {)ﬁef[H\C/H]
@) (A£G = e = Pl 4G, =[Fr )]0

Joh3e"
(5) Fxd,=F( ), §xf=F

771’,5-& SAOh/
A) (C[Hlf/}’/l»\‘) s an asSouptive a,%&gm Ww. unrt J;H-
e) f[f/H] s a NZH module over £his aly[m

. For 0,00, H#H-orbits i G :
(6) 5 52%(0)=/’;ﬁ’//{9,,54)60;><02fj,jfg,ﬂ ¥gel)

Lemme: The map {1 Infe CLINCIHI"— o, (€ LclhT) s
an zso/norp/nsm a/ R/é‘e/g/qs ( ”0/) " meays 30/70511[6 o/o/cr o/ /Ioo&z&’f )

Broof: (4)4.(5) Show we howe an a,%wf/a AoMom%Mzw, whit.
é;/_,*le[) jéews /f’S /}Z)‘eﬂfl'l/e- ﬁmz/%) we've S€in ’L%zzf ‘Léﬂ/e ‘fh/o
a/gr/gms have He same dmensions. 0
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3) The case of Be (- fl,,[gl;)
ﬁecova [jecz 0/ Zea /-9) 'L%af /;y h/élA/-'
< We write BuB For BMB<C where M, is He permutartion matrix

) :/{/(;J)/ 4'<J & w"(é)7w"g)}f

We write ) e (CLBIC/BT, %) 8 T, for Sgp€ Hip). Tn par-
bedov, T is e umt  m associative ﬂ»%@gra 77’(71
Eﬁcﬂﬂ also 1%175 m Sec 11 of Lec 19 we /pyoyeo/-'
(7) | BuB/Bl=9" <> [BuBl 9" 8]
r=T

aw-

lpl’o/osiz!/on! 1) i Claws) = ll+ o), Ao A
,Z) /L;r S=[£',L.+/) [kz.y/l—/),h/c /awe 7;= //0'/)7;"'77;,

~N

Proot: Lonsiden the mep BuBxBuB T G (X,J)HXJ. njrmf £ acts
on Kugxgwg 4, {[X,JP[X(:'@)_ 7]/'5 Rof/on 5 /kee éff@y{ /?o/ek 0/7]’ 5

a tnion of ovbits. z%t (¢) in Sec 27
&) 7;7:,=v%‘-/ /11:;7;,, where %Zr#o/ B-orbts in 97(), 2c BirB,

2): Mite Yokt BuwB < in By fact 4 [Burt]= 9 IB], B8xB.5-
= /5/27&“)7&“/)= /E/Zy&w)=/g/' /gumg/ _S/me (M ;go/e/ 0/37' /s a wuhion a/

Free B-ovbits, we gt Bl =im T and each Hber is a sing B-ort)t
Our cbhim follous Pom (x)
X
B Gy 4o by B=
5]

*K @~

*i)*"’" so bt P=lsBLLE,



Indeed, P 1s BxB-stable so P = LJBuB where Hhe umion is faken
ove wel st. MeR = w=1 s,
B G, = miTor m T Fuirst of atl, - o)=L -G,
g@g—'e &sB] - /jgi/ /5sg/=f- Next,

[BsBxBsB|= |7 (BsB)[+ [T (B)]= m [EsBIIRI+m. [BIIKI =

72 /%S557+7 %/@:7»1 diviole /3 BI* O

: . L)+, w'(i)<w™ (t+)
: f} 7%1/ S= (L,LH), We 421/3 {(WS) :{f[ )1 oL
w)=1,

i§) We wrte S; for (ii+1). Deduco Fom () that )= minimad

{ st w con be /Di’ﬁsehffo/ as 5.5, for some. ¢,,..,¢, € (12715

i) Use &) 8 1) o/ P/’oposf‘flon % Show 7, - 7. 7; (w. W=S;... S,
8 U-Uw)) where T:= 7;) In /mrz‘/(w(a/, 7,7, jenC/QJfﬁ 7/(7)



