Hecre Mje/ém/cm‘?wg /Uanf /4
1) (eneric Hecke d,/ij’\’/{ﬂz,
Z) fﬂﬂﬂ/wg%ﬂf/oﬁi /Qc-//ao_/,ét ajjdms_
3) &M/émmz‘s.

1.0) EECR]{) Let's recall some resubfs Hom LecHur 18,

Lt (= (L /f ), B<( be th Sa(ﬂ;pfaw/o of wyyper Thiznguler metrces.
Me are interested in am/er:fua/m} He 4{7&{/& gno/c, (ClC) s som-
simpe (=~ D maitri dg%ﬂzs} ble CLCR] s a co,u/;/a‘bg_ teduibte LC-modekh.

In Sec 2 0/ Lec ’/l; we fave identitred 570/4- (ClckT) w e a{fa{m
/L//? ):= [C[E\[’/Bj/ %), //S/r;? -5//5, in Sec 3 we fove /)’004«560/ & vedor
spece basis T,& Erd(CLEIBY), we W=, whoe T=1

We have also described 2 Y G du s of some basis elomurts. Focedl
YUt W is jWaf,fo/ é_ Sei=liin), Lottt for wel/ we detmed its
/é;y# oz = min [l] wes;.5, 3, e.g. la)=0, llw)=7<5 wos;. /A
/angawm} wes established in Sec 3 of Lec 79

Iz vposition: 1) i llas) =l 06 blew T T =T
2) bor s=S; licq 1), we have T =//a;)7;+7

71) Zgnsgfaemés_

[Z?/oﬁa/}: 7) The eloments 7; = 7_; (c<1.,1-) jeﬂwvfc /qga).

2) e e T T =TT & T =TT for lijio1

1]

=



7;,4// L Csw)=Clw)+i
3)7.5/70; = 71—“/.#(7—/)7;/ fé‘g

— Tos, if llws)=Cl)t?
4) 7; /S - {?7;51-(7—/)7;’ else

5) 3 mae T lyywew) st T, T, = 2 M gV,

, - lw) Mt Lhat lfsu) <lln)+1 ¥ wec W

7. / 5« 1) of Py o5 tion
LT T, ()

7

/Droo/' 7) 54;0/0056 W= S - S
= /[5 = lkc+1 # k=

2): Pom 55,5 7(;7)= 5,5 5y Llagth 3), 515255 (gth 2)

3)7Z¢ case lsw)=Liw)+1 fallows From /) a/%/osz'f/on. Elow) < Llw)+ 1
= )= (') slismy+1. Sy Sjo(w)=(-/)m)f Sgn(sw)= ~Sgnlv), we
jg/f Usw) =l (w)t1. bt ”"4/ neeof 2o Consider Yo case Uw)=Clw)t 1
= 1,77, S A 7;w =[2) of Prpn: /_(7+{7-;)T)]
=47, (4075 T, 2 [7) o/ /Drt;v'n] f ot [f )T

4): is simitar

S: We wnte u as Sy S, b C= L) s “hat 7,,_7;,=[(*U=7‘;-7:‘¢ - %
Use 3) Ke/aea—éeo/%,; Express 7;7;,{@ mm@—f}og Ho summends 02‘1 Z;_/,

cte. In eacd fzsz, Ao coetficieats of 7;/5 ave /o?m/wd: o £ with

anejmj coeffisionts. O
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712) 7Za jma’/a /%CKe a{ﬁ@é}’a_ and Hs S/@daﬁ—zdzms_
@ef[ﬂi‘f/ﬂh . 7Zz jg/zmc Hecke a{?bﬁ}a. (eka. Lwahori-Hecke ﬂ/&dm) s
Ao freo [ -modaks HW) ue basis / weh{am///odﬂf
bl Z5 a1
from S) of ['oyoffary,

[emme: This is an assocatve aloeka w wnt T
g Z

oot /fssoa'u‘/m} can fo checred on Basi loments, where its a collecton
of Qur dratic Equations ok e entres of e /m/ﬁyﬁ'cvf/on Zebte —

Wy € ZLED. These equations hole  after specializng. £ Lo any_ prome
power g, ,? S) of Corollary. So 7,4? bl Jor e m> | hence  H (w)
/s aSsocialive. The. Laing Phatt Z_ &5 awnt is an exerdse. a

We wnte Z//h/) 715;/ (C@Z ?/Z(h/). for #e C, we wnte ?4 W) 7@;»
?//W)//f-lf) Hiw). This is « f’%f/éﬂb w basis [, wel/ and
/aroadwé T.T,= z%/ myle)] .

EXM/DZLI 1) For p-= 9, & /mmc /ou/ef; % / W)'—‘H/? ), & :emiszm/oé Aﬁdm.

2) let k=1 z§ 2) of lorellary, LTl m T =T T =7, ¥oweW
> [w)=Ch

H tumns ait ot //)Zﬂ) a//eda} Zm/oéL Z?{/A/)f—’ %,//W]=[W.

T

Theorem ( Tits detormation rz};a/‘oﬂ:): Let IF be an abocépn closed
= % ebmicels



7&’/&[ endl /4 fe an associative wnited f[f]-a/j&&u f/azf s a ﬂfa
Hnite rane Fltl-modiks. let gpelF be suk hot A, Ay ave Semisimpt.
Ther 4,24,

COVOZZW&J %';/W) ~ f[’l/

7];5 QCCOM/oﬁSZeS 2{4 5251/ joaj jfwfea/ 7 'LZA /Kewoa; ér/'tlare 62:70(

Lrishes awr Lreatment of e /ﬁﬂ/c:mz[a;f/om z‘/eo/ of 0s (1 F ) //a,,;,
Moye a/dfaxfs Ve (n [ C]

Femanks: 1) Wl sreteh e /proo/ of Lo Lheorem in the complemert
section. Twe key 51‘\7)5 fo/}’om Yot FIIt- xl]@( A=~ F[[{elﬂ@ A,
(FI{1es F[l£-47] via the expension in f~d) 57, 5/{/,704 of w/em/oz‘mz‘;"
wd L wse a 64 of A, ,o/o’/a,ec jeamdr % //m;l A /ﬂ}’oa/

Z) i/ / W) /s SEMZS/M/Dﬁ <N 2 a ot a/ a/ﬂ"f a/ 0///0 </.
Wen £ is 2 /oz‘/ Yoot of uhrfz, ¢ cn is /mue) Lo {/L Kopresentation -E/eo?_
of Ho (W) tesenubles et of ﬂ-—h/ Gt is much [!) easier)

3) Ghe con ask 4o constuct an Esomosphism A (W)= Ch 6479&221‘57 :

Tt possitle. £, constouct an isomophsm wit) He hivd wlyehre, o
” 7o&‘fomzc k[f / ﬂolfmw /a,uaéa @u7a/;er) d[j(’/g}’&” ‘L(/RZ‘ KN)SES (n
'Llla ﬂ‘uo% 0/ /7/456/42‘&;50/45 0/ Le a,{%at{/tas %% Cafejoi/cs See

Kleshehew, avfiv: 09094599 For detaits.
7]



2) [eneralizatons.

Wewe beon /Uotlh} ot Ho Lie a%dm 8L, VA ﬂ-?&{nu'c N 54 (or
[Z,,) and He A/fyf (ji’ou/o w=S,. But vavious constructions and resulbls weve
Seen jmerb&'%c Zo Swz}/m/oé o More jmwz,l %c-/%acé/// Lie e{?r/o’ms
(or jra««/)s) and Hhir ﬁ/g{ grogps =or more ensval. (oxeier Groups. We

wmtl 57/@/? Hewvienw -f/ue o{/'eds Sferfm} with Yo Foc- /"/006’ Lie
a/fﬁr/éms, And - our sm‘wz‘m} /omz‘ heve s Hhe //esmfnt/m of L {r" gerte-
retors K vedations.

2.1) SL(C) by gentvators & relations.

Nt etion: ﬂ,§[[£) For (4. n-1 sed )= Eii-Eiﬂ,{:fl (form basis in ;}/
&=Ly (s, fob) tht goncrete th Lie subelsebn of strot
wpper ﬂe:/,/ lower) -ﬁija/u metnces —the (est exercse in Sec 1.2
of LecT3.

Conclusion : e;, /,7‘,” /é=Z..,ﬂ~/) jemm/fe ,e?f (F) Mo we determine Hhe
selations. 2]

For Z,J'e [Z ?,“.,ﬂ—/}, set %Jc <, 7 = {_1/ (nj=t1
0, else

Lemma: The /aﬂoh//ﬂ;, Jold.

(¢) ”A/a;H reletions”: [6"6‘.]:[2‘:].5" [6"{]’”2{/75-’ . Z,J'.

(i) *3L-relation”: [e,£.17h;, ¥ .

(iit) e-f-redations: [ei,fj']n), Y c'#(}'.

(iv) e-e £ §-F velations: 40{(6‘1-)1-%65 = 40((75-)1—“9.7{ =0, 596(].
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Foof- —~ 2 direct compurtedion. AZ‘LIO’/I«ZIH/c‘;:

(i) = Fom He difomtion of roots o;

(ic) - easy £om/oafa/ﬁon

(i) : /e, 75.] Aas w;j(f od:=d; & His 1t Space is ten.

(iv) Fellows 740;44 A /ﬂowxhﬂc 3 observations (fov 7‘0/ e s y/mzﬂv)

. f,r{,/ Span S{.

: % (i), ed(e;) altls £ Lt W’JH of £ is - &

: 7{ les (n a /Mfc Aensioned _S)QMF[S‘, nj,?j)-yfdﬁ ﬂu{yeca,
Bew we can use Yo essification of fnte dmensioned £l “Veps %
deduce £le f-/mwf of () O

Set A:=(ag) and &2t qf) b the Lie alsehre w_gonndis 44,
wd  relotions ()-(v). We gx;f & Lie Mg&fm Ffimvp%’sm g(/’)—-»g].

ﬂeorcm: 7—4;‘5 (s an 4‘50»10741‘»11.

77& /aroav/ /s Mamﬂ} )’)mif ar Zo r//q;f 0/ 7,(/,: Mah Z//earem ch
Sec 13 of Lec 13, see Sec§ (4§ in [R]; Sec 5 in (44 of (0V]
Sec 75 th [H7j w /14/5 are 74;’ eeer) ,ZZ’S 0/31/?9-(150{

2.2) Lartan medtnces | Kac- /%ao/& 4,{7.4/5’4 s & %mfin 06'067/0445_
Ekseo/ on Zzn/t ‘L(/eal’em) we /m a }’{a/'a,; o///ﬂodm'nj, Lie ajootey{m:
S‘farfmoL Soom matnces A=z 2 et (L is en index set) w 4;€ 2,
A shokd fe Su(a;'cdf 4o He /o//aw/}
6]



(I) 4,-2 #i (ths tells as thet e, bt Span é’/z)
(1) 4‘-/. <o v < # J (W wnse. (iv) a/oefh'{ /%R,Zgl meke Sense)
[ﬂl—) Q,"j =0 & ?/"':0 /Sam /eaSon),

Detintion: « A Squave meAyix SM‘I%MJ’ (1) (1) is celled a
@enemﬁiéeo() Lovten matnx .

(wen a (avtan matvix /4, we cwn fom 2 Lie a/joém g/xf ) W
jem/dors 4-,/,-,7{ (ieT) ad retations (()-(iv) of Sec 71 This is
e /616“/'/000% Lie K/{?ngz g/ﬂ) associeted 4 Al

Thwe is a Wa? Zo /y/e:mzl a larton medyx as a ﬂé’ajrm. The
nodes are e elemets of T. The nodes (£ J wre comected /iy
nax (’4{/‘/“6}') edles. Tf 2 ==1745, ue put Sign > in e direction
(= I 19‘/;:/'/ we have Z;=4; or max[qf-/-,;ctf,-):_f (Yhe most
lhz‘e/esﬁ)g case) Hien Hhe dé’acjmm, “he %ﬂrm %'a(jrm of /4; 1% Covers
A am'fw/@, az‘/amse, Z[/ﬁlff’j amégaifdy_

2 -1 0

Examfé fzf AZ)”" o—° [’41) ’ (~0/~;Z jZ/ )49 oo /’43) 7
__é ’ZZ 5> o—o° //4/:)/ <-:Zl FZ :(/) ) o{—‘?_\o //4’; )

“1-1 2
2-10 2-1a
~12 —Z) 7 O——oF=a [B_g)) (’72 —/) ~ o9 (C_;))
0-12 0-24

27)~ oo (() (65 )~ o o (44)

7]



3) @M//ﬁ/n&fﬂz : /mo/ o/ 'fa/e Jits O/&/D}’/WUL‘/D/? /hha}é
We start with "ﬂff»g; of z'a/an/wz‘cqz‘:,”

/D/‘a/pos)'illon 1: Le F 4 o 74&1,/94 A ay Ff[f7]-&€7%ra, Gt s a;‘l”fe&
Sonite yane f[[z{]]'/mM, Set /40 =/4/7f/4. Su/o/yose fge/{, /s an Colem-
/ooz‘cq—é, je ¢te Tha T ecA st e+tA=e¢ £ eze

oof- W Cift “woler é oreler*: Suyppose € € A/E*A. satistres fk_z, <€,
We ffmlm 3 e e AHA megping b €., & 856, Nite tht
4 s £HHEY e A s fra aver FIEN. Fix some G E of &, /n
/4//-“?;4 So 'L%z)/f @_,-E;szd_ /ZV 46/40. A/e L%o/a fgy (o /‘w'fé ng;
e +t6 Tl [Et_ﬁfkéji oyt TE(e6t b8) Skl fe cquel o
Gt L atebrbe=b Mote Hud & -5°-¢% implies
£ga=tae, &> ca=ae. W tae (- (re)a (¢ ) - € ae,
T setispes arefrfe =t

Theve Is a /M/'/u et cel st e+t UA=e, TL satbrshes He

/efm'/eo/ cond; ZZIDﬂS, ad

Bo/oosz‘zz/oh L: Sugpose Yhat in the preuvions /}fgﬁas/z[/on, A is A
OA“/e(iLl Sum o/ mearIx ﬁé%}%s. 7Zw we /Me an 4{7&/)@_ /Jomoy/mu
A — Aol [H#7).

/;o_o/: Lt A= é Eno/[}. (V) fer 2 //’/'mfzz/l/t [ie re 1) /b/w/oazfeaz‘

¢c=)

6 GdlV) and Gt it b eichl We gt A-mdibes Ac

—_—

8|



a0d Jenae  au ﬂ,Zj-f/{}’a, ﬂ/omamamo7/zym A —-’/Z':_? E”"/ﬂ-'[[éﬂ (,465)
Nite that, for o fn gend FIHED-moduls boing freo /s epuivatist
% {efng_ -fo/g,bfy ree. /4/&7(4 Ae ( cA) is pee aver [FIRT], Moreover,
Adeiftde =~V o its enous) < Show Yot ,4;—)2)/; & [50-
/%0794//5»7, Mool ‘ ths /omomoﬁllism j/VCj /40—" ‘?510( r / v i/, &y
/'som079/:/sm. y/ /wz‘z‘a/w; y— aé, e //az?mm Cemma.
Wext A is 2 free FIRD-moduls. So a5 o 77/”4070//;}:4 o [FI£7)-
modules, 4 — A sptits: A= Aok Grcallny dt A~ A4

we e Gt EfK =0 Lhus jmffmé, £=a 0

Froof of Theorem in Sec 1.7
7]& rest of -[r{z /)’ao/ /s Some “’{3”{/"' jeomm{r/c /ifui/u[u‘/aﬂ. ///z[ V
b a Fmide dmensionad. vector Space over an a%%)’mkﬂ% closed Leld
F 7L st of all assoviative 5{5;15”/}’0&(% VsV =V i a
closed Suo/t/mm(?, 7 //omF (V@K V). Deaste it ii X 7Z¢jro7,
CUV) acts on X and B orbits ave /Somoyézm Lasces of x%&{}u_
We now /raaé«cc A /ao?nammj map F — X (hoose a Bzsis jn
e Hee [FIE1-modide A say g, v, The map fa ls Hhe mliipli-
cation 22bt of A i Zhss o/aw, ce. J#[ )7 s He Mw%¢5'caf/0”
4Bl of A AHNA oo Vel
Let Y dente the ordit (01//65}0&/46//»?_ © the somophsm class
of /49(. Led Y dinite its closure in Hle Bowrses z‘O/yaZEjd,,, A Lasie
ot is thit s Zawsei pen in Y
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We k/mwf{[x)e)’o oud itrs enoush %o Show impu< Y Thow
J a
SY0) s Zanskl gpen i F aud we wse Dhat [F is on imeduitts
VWW%L ‘o conclude Yot StG), [(p) € ] == /{("’/4#/@4 /'SoMo;Oﬂ/riw
of Rssociative ﬁ%&éms.
Fer £ FTHomg (501) V)] e Hly 0. o mesed 4, chece f(f)=0
For -L%s/ we noed 4o show %gf ’f/e Zﬂmje ﬂ//’*{f} in FILH-47]
/s ZReo /{/c F[%JL—?F[Z{'JZ]). 771‘5 Zmage /S 7‘0 Wm&«a}feo/al‘
He muktipticetin £2bb. of F[[f—x]]?f_mﬂ in the bass 100
Since. we have an Mjwﬁ/a_ /Somoy//;m /fr_[[{—,ﬂ]@;__ [ﬂ/l ’—"F[[l[“olﬂ%__dj
we seo Yhat ths multiplicadtion £abl is obtained from St of
Ad 09 30/6/;1} an cLoment o/ 4)4/[[[7{-4]]), In other words,
34[15)6 A4 /f[[fﬂ%]}) st 4 Mwﬂ?fyﬁ"cuf/o/v 4bl of
Fltta118 A is gh)ple). Gor clain 15 bk f15lE)puta)) =0
ﬂ/) z[le af/e/ /z/a,m/ we £Enow ‘f/a,f /?/t(&d)w #;E[Z'/F]
We can view 0{{—9/9 ) as < polynomied & Ao i coeflcionts
07[j (end f/c mverse o/ zz,(e determinant), ZZ venishes. Bt
//j[z‘)/q(x)) s the some y. pomid. (but non in Ho matnx

Q Il ents g oé/f’l /E)V J&f}) I# /JZS % Vawls/. ¢ /a»f/ow_r
Lot /*//)=D and Com/mfm‘es 7%/&)’007[_’

4

)Qem.' Howe 15 'Lza/a ntuition D/cém/ VA /Vao/ Mo went %o Show J‘{/F)C b
We yrew [FLE-07) a5 £ &{7.‘/{/& of /%ho#mj Sancoons on 4 /{(/9@

m’gé/{o%ooa/” of of inlF Th /scwo;pbm [[/{"’(ZJ@M]/J Ea

/:[[f'o(]]@&_/{( can be c'nz‘er/mtea/ a5 Seqing Gt e /Waj,c of Yo
1



0 7 Thy inplics Ghat
: y Y. Ths (M s
L‘[ng, /wjééom’oao/ wicer Jq in X le 2
(EF =4



