ZGC 27-' /%ecze A/jaﬁ/a,ﬂ_
7) (ereric Hecke n/iﬁwfm
2) Semc'S/mp{%_ speci alizations

1.0) ,?ecajo: Letos recall some resubts fom Lectur J0
Lt [= (L /f; ), B<( be th _S'&/f/j)’aof/o o pper fnkﬁjw/c/ meAnces,
We are intersted in andorstandmy te alpeta End, (CL) s som
S/m/OQ (= D matrix dg%m:) ble CLee] s a [_'0/70/01,‘0?7 teduibt LC-modekh.
I Sec 7 0/ Lec A, we fave z'a/wfi/;ea/ 570@ (C[C/kT) w {[e ﬁ«{f&t{”t
/L//? ):= [E[E\L‘/gj/ X)), //S/;zj -5//5, in Sec 3 we fave /moé«cco/ 2 vedor
Space basis 1€ Enag ( 6[[/5]), WweW(:=S,) whee ] =1
We have also olescribed 2 /a/oaéwfs of some basis elomuts. Fov i€
{Z 2. N0-1%5, set s; = (i c+1). Werve seon ‘L%e?f fov welW, Hhe /@;yﬂ 4,
comcides with min {| wes;..5; %, eq l)=0, ll)=1< w=s;. This for-
muka implies Hhe classical chpim that S, Snes 5070@;{& W
7Ze. /aﬂawm} WRS esz%é%séea/ in Sec  of Lec 20

/Dl’o/osiz[/on: 1) i lla) =l o) o TT=T,.
) o s- S; li=1..,n-1),we fave 7_:.z= //0"1)7;"'77;.

71) 4175674{&4&&5.

Z;}’Dga/}:
Tew A llsw)=Clu)+l 7__ i Tos, if llws) = Cw) +1
/)7;75; - 7?h/+(?—/)7“:/ fKSc W/S’ 77;51‘_[?_,)7:“ f(Sﬁ

Tl



I /pwf/cw&u/, Z/ WeS, Si, b =), e 7‘;:7;5[" 7;&'
2) 3 mye ZHEI lyywew) st T, T, - 2 Mo (g1,
Foof:
7): e cose Clsw)=lhw)+1 Aollows From /) of /)217/05/5/0/1. Note Hot
Z/SWSK[W)H éy -fé Oga/aﬁfepiza:f/on o/f ebove. Simce J’z={
i) s Ulsw)+ 1. Also sgn W)= s Cpo)#ll5w). Hone liw) #
)1 meens (w)=C06w)t1 = 7:/575_7;1/- So 7;7;,=75_27;w=
[2) of /D}’a/a’h : _/;2= 7+(f-1)7; ]= ?7;;«*[?"77;7;»'/:[7) of /Dn;n'n]
7/5t (4-)7,

The %Vmwfa /ér T, Ts s /}’oyeo/ 5’/)14/'53/6.

2): We wnte u as Sy W t- L) so Yot 741'7;/=[(x)]:7‘;‘m7:-£7’w_ e
Use 3) l@/nea‘éeo@,: €X/p)’£SS 7;7‘:,1%,; /m«,&‘% ‘L% J"a/hﬁwﬂé {; Z;_,,
cte. In each s'zsz, Ao coetficients of 7;’5 ave /Oé//w/ll/df n £ with
4}4{?7@5 coetfisionts. 0

Kem: Lot 77[,7) denote 4o a:%‘o/gm 5wem;feo/{ T (wel) &
rebotions o p/o/aosff/oh. Tl Hiz) = 7'/(7). ]540(&&»? sime H(o)
Is jene//a;fto/ {} 1,75, we have a natuval suy'caflon Hlg)—» 7—/[7)
,4140/ Com/)u‘fpjélon 07[ 7) 7 fZL p}’oa/ 07/ KOVQZZQV? SADWS fn/ajf
H4)= Spang(T,). Smee Hg) has basis T, we conclich that
Hig) = Hy).

———
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12) The generc Hecre a{s@ém. and s pecializatons
Definition: The genere Hecke 4{7&6}& (e.k.a. Inahori-Hecke ﬁ‘/%dm) /s
Ho free ZIHI-modetl 7‘/7[/14/) w basis ], h/éh{am///’aoéﬂf
L= ol
rel ———

from 2) of [oyof[a,r;‘
ZEMM;L_' ﬂ,’s IS an 4§5'0a-ﬂll/l/c ﬂ{%&(yp, w. ﬂ”/‘—f Z—_

900/-‘ Assooiu‘/m} can be &/eczca/ on Basis témfs, w@e s a collection
of % odratie Equations ok e entnes of e mwﬂfy&'cvfm Ze bt —

Wy € ZLED. These equattions ot after specializmg. £ any prome
power g, Ay 2) of Lopllary. So bloy bled Sor Lo m,, honce H (W)
/s associatwe. The loim Phat T &5 awnt is an . a

We wnte HW) for €8, HW) for e C, we wnte F(h) for
W/W)//{-IC) Hiw). This is « f’%&ém w. Basis 7,;, we W/ 4 proaémf
TT,== mle].

velw W

Exam/o&: 1) For £29, a prme powes, % (W) :H/? ), & :emiszm/){ aﬁr/{m.

2) Let k=1 B 3) of lonllor, ;1= Ty 2T, T2 7y Howa W
?Z///W):fﬁ/) Afeniszm/oé mﬁdm.

2) Semusimptle specializations
H tumns at Yot 1) & Z) in e exemple abpye ﬂ//edd} zhf/o{}
3]



Z;/&/)’_‘f ?//w)=m/ RS a4 S/ﬂfél‘d case o/ 'f/c /oﬂawindg f/eorem.

ﬂeorem/ Tits detbrmation /rz};a/‘oﬂ:): Let IF be a %%/N&,Zal; closed
7&,&( end A $e an associatve unitad FI£] ~a/ju§m Yt is a free
Aite ranc FIEJ-modiks. Lef opelF be sud thed A, 4, we semismpl.
Ther 4,4,

7]}5 accomloﬁ‘)“/es 'fé ﬂznz joa,Z deea/ 7] {/z /Wew’ou; [éﬂ’are am;/
76”[ SACS ouy lefR/flﬂeM‘/ a/ f[e K;drcswz‘dzom z‘/eog o/ (/,, / ﬂ—; )

/Qfmanc: %,/e/ W) is Semismlpﬁ_ = E#W w. msa. In ‘ﬁis case ‘fAcre's
an ewplicit construction of A W)= CS, Ts possitle 2o construct
on Csomamphism with 2 Hid wboehre, o 70&1‘0»71; k28 (Chovanor-
/Ma/a—@u7alér) Mj&g}’&” et anses in 4, ﬂ‘u% o /90/456/41‘”{/0/45
of Le a,{%uf/zas o Cﬁxff?ollcs_ See Kleshehew, ankiv: 0904 4594,

2.4) Stractuve of com/y/d/on
Our P00 of of Thm witl consist of Two rf?o_r_ The vt which we

wiid cary in 4y Lectare olescnbes 4o Gase C/%an;a of A 4 a Yormal
najl.éorﬁpoozﬂof £ i [F

lonsider b imclusion  FlE1cs FIL£-4T] vie the Expension of po-
énammls 7 f'a(. E turns [/Z‘é-a(ﬂ in‘l,zg an F[{]-déa@m.

M)P/opasfz‘rom; F. [[f-x]]%ﬂ A= Flté<I8. 4, en F [[f-x]}-a%»bém (0.
4



Before we prove ‘féig L, wertd C)C/)fam how ‘L%MK 2bout f/é lh.s,
for an gpen disc (2] h-al<23CC, 4l reasonable fnction alselra
on it % consigkr is Hhat of all éofomo};o/)l fonctions, olenote it
O, Fov F=C, we cen view Q%—ﬂ ]/f as 4o restnction of the bunlte
of a,%e@ms Jﬂom C 4 Ho disc. Mnd Hun 74)” B //Z-o(/<8)
43= d:é@é,e (0e_., A) where e Aomamowé;sm 0; — C s the eva-

£ [Flt]
Caction ot £ Se a verston of Pra/nasn‘/on w. O mstead of [FIl-T]

woulo (ylego( /{8 ﬁﬂx L}[ 48-0(/<E

/Vofc féoi Og consisTs o/ /4 /owers seveS (n 2-o '%4’/{ com/ez/je
whin 2] <e. Tn His ey, we mey m/ommf? vew EJ1E-40] as 4o
ﬂédm o j{{nﬁéloﬂs on fz. disc otound of so small et all o-
wer Series  COnvelge, (n other words 4o A%Ml/a of Lunctions on £l
”/o/’md dhsc.”

_Zz We knew en Malog, a/ H’o/oy;lz/w/ on th actual smell dises
(F=C) we woudo Wour s follows. O can show that f/?éi://f
s not Semijim/?/ef is Pmte ( : prove Hhis usiny that
A //nréc dimensionat a%@gm 5///r /s Semisw/ﬂé = ’f/L f%rm [)
on 595”’}/1/&4 '{} /XIJFZ‘II;(KJ) s ﬂon-/ejenem/te), S0 over C,
we would comnect o § B é] a Pajﬂ ﬁVofa/}hae Hhet fnite sel.
he wouls use a "/70147%/}1421” version ‘o 5401«/ ’fn/af €V621 J on ‘flL
poith Jas a ﬁefﬁMom/ooo( st M Ay, Vi thed ﬁdjéo/oyﬁooo/
Finsshing o proof is thon .

We> 4 %rmaﬁd\( deduce Thm From /%/oosiflon & bonus Section
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2.7) Poof of /%/905/%/0M
We stet with ”ﬁ’ffn} af z'a/m/wfmf:.”

mema 1: LA F 4 o Jg&!p{ A ay F[[fﬁ-&{f%m %ﬂ/‘i‘ /s aj‘f’ec
75}7/"&‘& Yank f[/ﬁ]‘/mM St/f /4D=/4/f/4 Sl,fluose fge/{, /5 ’n c'a/m»
/ooz‘c«q{, je ¢te Tha T ecd st e+th=e g ete.

oot Wb Cift “oroler % ordler*: Syppose &, 6/4/1“/4 satishes &o-e,,
We laim 3 e.e AEA megping Yo €, K 856 Nite that
A== £ K Y {/c A is fre aver FIET. Fix some GFE &, of €, i
A4 so thet € &, B, = =2 S ae A, W ook for € inthe Foum
e +t6 7L, [_ +£56)% oy + T (e b+ be) Studi be cpurl. +o
ffk,,+7f/<=>4+cao/+éeoé/%’ﬁt{4uf & -gl-te = ]
f%04=fkcze° & =499, M: tare 4 - [7@)4 (7- -€ ) - & ae,
TZ setisfles z2+€b+4¢ =6

Theve Is 2 anigus lement ec A st e+t A€, ¥k TL satshes
He /eym'/eo/ cond i brons, O

Bolgos;‘f/on Z: Sugpose that in e previons /}fo/nosz’f/on, A is A
OA“/eﬂ‘ Sum 07/ manx %dms. 7&7 we /l/zu/c an d/{f&/}e /50/4707//!)”
A — Ao [FI#1).

¢=)

/an/) Ll A @Eno( (V). fex /mn/fwc [ie. 1t 1) /ﬂ/w/Oﬂ"/&;ZZ
eeé},o/[V‘) dém/ 4Gt /z‘ % e‘ed /l/j,«yf A-modides Aet

%



a0d fence  an A,Zj-{’/g}’a, /ommzomo;ﬁ/lw A ——’Zf:,;é Eno/ﬂ__[[{]] ([ /465)
Nte ‘f/azl/ S = %ﬂ. /M’ﬂ/ F[[?.‘]]—/%M o/u)y Sew s é}m'mﬁ,{é
% {e;nj_ forsiofv —74/1;& /erza, /46; ( cA ) is ;45@ over [F [ﬁ[]]. /%/em/e};
deiftde =~V o its eﬁwj/ ts show Yot ,4;—#21)/'; e /50-
440794//5117, A/oo/a/a 'f 7,%5‘ ///omomoﬁ//;m j/VCj /40—:?570(!-’ / v ‘), by
/Somorﬁésm. s /arfz‘c«/cw) A — ,2: é b ﬂ/ezzywﬂa Cemma.
Mext A 15 o freo I -moclks. So a5 2 §m’mo7n//fm of [FUED)-

~/

modiles, 4 — A sptits: A= ok fecalln, dht A= TR,

Flen

We See f/cuf L/A‘k:o {/us jmffmé/ f=0. 0

2.3) FProof of Theorem in Sec 1.2
7Zc rest of t’/{a /}’oo/ /s Some a/fgd/o- jeome%fr/c ﬂfth/u,&a‘/aﬂ. /(/z[ vV
b a fnide dmensionad. vector Space over an a%%}’a/k@% closed Lol
F Th st of all assoiative 5{5n€ar/rad4u/; ViV =V i a
cbosedd Suﬁymd}, v /%mﬂ:. (Ve v) Dewste it {} X mjm;o
(V) acts on X and e arbits ave (Ssomonphism. CLRSses o «%&{}u_
We. nouw /roaé«cg 2 /pp?/qwm,f wep ft: F —s X (hoose a Basis jn

e foe FIEI1-modide A say g, v, The map fa s Lhe m ipl-
catior 228 of A i s basss, Le Dl 17 s e /ﬂw&?@g[dk)ﬁ
4Bl of A AHNA S Vel

Let Y donote the ardst wmzspam/mj_ b Yhe rsomophism Class
of /40(. Led Y dwte s cbosure in Lo v fo/jﬂ[oja"' A Lasi
Fat is thet XCis Zawski gpen in Y

—
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We knawf/[x)e)’” and jtrs e/m(«j/ % Show Zm/fc).’ [ dow
f,-/( v°) (s Zowsk gpen i F aud we use hal [F is an imeduitts
Vzw%‘ant Yo conclude Yot S, [(p) € 7 == /40("’/4/2/@4 [somomphisn
of Rssociative ﬂ.@&é}'as‘

Fer £€ FlHomp(08Y )] w fly=0. b pesed 45 chece f*(f)=0
For 2hs, we nesd 4o show et e image of L/{""(f ) in [FLL£-a]]
is zew (Ye FlE1e—s FI[£-27]). This image is ¥ evaluated ot
He mubtipticetion 428 of F[[‘l{—o(ﬂ%[ﬂlq in Yo basis 180
Since. we have an 4/67\0/5/0_ /Som%o//m F[[{—ﬂ]é‘%ﬂ/’—"ﬁ—[f{uﬁ%’__ﬂj
we seo Yat ths mulbiplication £abl is obtained from ot of
/44 Léz %o/oéln;_ an &/e/ﬂ-wzz a/ 4)4/[[[f-a(]]) _ZZI 02%24/ A/om/,g
3 gire G (FIFEQT) st Yo mubtpticaton 4l of
Flta11@ A is q#) plr. G cloim is bhet {4 pt) =0
Oh He other hand we tnow Yot /C[%/t{&c))w #;5[2,/@7
We can view d{{—?/g f{(o()) as 4 /wgmmel in Ay matn (ow/%abffj
of 3 (end B inverse of He odeterminent). T vemshes, Pt
//j[z?/w(x)) s e somu y: yomiid. (But mow in Ao matnx

coetpiclents Af oé/f'/ /Z)r j[f}} Ve /2& % Vaw/sl. T4 /aZ/m«/}
hat /q*//)r—o and Com/ofmles —4:./}’007[7

ad
Eem: Howe 15 ’ga/a intuition o/aézu/ 14 /Vw/ Mo want 4> Show Jr/l—')c b
7L 150/440;?4/.% [[/{—"(7]@/%‘]/4 5 F[[f—o(]]@ﬂ__lzz can be c'nz‘e;f/dca/
45 57/”5’ Lot He /mzaag,c of the “formal wjééoﬁoao/ " of
aﬂa/ZrJH i X les in Y Ths [y@bﬁ'a z‘/a,zlf[ﬂ:)cy_
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