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). Computirg Ha LV-madile & hom paifsng
Kecap
+ Coxeilr Sysiewm (W,S)
W= {siy,n | 65077210 5215, s
wd Hecke algebra H = (8, o 8, | &= Vi-v) 6, - 5_5,&./\'%5«(:__)

Tasy s
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Kogwolom-lusztig basis Sl over Z(v2'] )
. sl dual in Z-Limow involution : V=v" , 8w =S
woper Navgwlar in stamdawd bas wl entven € vZ[V]
& 45 ov diagonal



). Computing Aa LV-madule & hom pairsog

Kkecap
« For fua LV-modiude: take read -ﬁmvl (G'c,"')
l £ Bovel Bc6g vy weyl grve (W,S)

2. pick K c6g wl fimke index ‘
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* Lusytig & Vogew : Thare i o."kL-barta §6 : 8D}
- seif dumal in e inyolution D

. wpper iavgular in stamdawd basis Wl enfies € vZ[v]
we cald fhin e KLV-basis. & 4'sow otiujom\.!.



). Computing Aa LV-madule & hom pairsog

Flf SM(",') ’ S‘.'fsusz,...,sn‘
W=S,,, SymwmeMe gréup
Wi 2SSy Sna? § W

*Sn

®  How com We kkwow what e LV modude looks Like ?



). Computing Aa LV-madule & hom pairsog
Sum, 1)) S=§s,,...,5n8 , W=S,y, | Wk 245, S W
& How com e kwow whot s LV madisde leoks Like ?
@ use atlas (“Alas of lie groups amol Keproentanions ") softwawe

w¥ KLV-barir vio
print KL basis(blocks(G)[1])

wd W- afark via

print_KGB(G)
print_W_graph(block of G)



). Computing Aa LV-madule & hom pairsog
Sum, 1)) S=§s,,...,5n , W=S,,, | Wp=z45,. S5 pcW
& How com ne kwow whot s LV madisde leoks Like ?
@ use atlas (“Alas of lie groups amd Keprosemtavhions ") softwawe

w¥ KLV-barir vio
print_KL basis(blocks(G)[1])

wd W-afa’ok via

print_KGB(G)
print_W_graph(block of G)

eg. su(z,1)
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). Computing Aa LV-madule & hom pairsog

Sum, 1)) S=§s,,...,5n8 , W=Su, | Wk 245, S W

& How com we kwow what tus LV modude looks Like ?

@

rE"l_c" foc SU(MY)  we cam read action of KL-bawis in H oa KLV-baab in M

from W-gcaph: ¢
9' ;/ ! SG b = - 8
TR T A A Tl SRR

on

b0

We kmow be=dstv in H amd KLv-basie §8 §ep (in fevms of Stom davel baoir)

ln-ol.

we lwow V-3 for Ted, 56, seS.

ta.ummfod The moolule



). Computing Aa LV-madule & hom pairsog
"o paicing in M
Want: C,’):Mxm - 2[v¥'] ¢t
(x 'bs,Y) = (X, Ybs) for ald se S

A ’ _
- have a ace  (D:MxM - 2[vi'] Conwpowe w:' H
At ancland " paiiy s T enoaen T
0 o 220 L
(X,¥) =<0, ¥ + St pairing: sesqwilineen foom

G HxH — /K% |
(a,)b) — E(w(») b)




). Computing Aa LV-madule & hom pairsog
"Ho pairing in M

DEF (“Wac ')

mmetic bilinew poirics <)) i MxM = 2[v']
defined incluctively
'€ XY fuen <X,YD=0
- otherwise -fvsl.low an ina;:miy pate wm W-graph

Wo =2 W, = W, =X

wheve dim(We)= 0. Than

<Kx>= [ Hye, w; [ Cowvpowe wl H
L0
* Tronc ZCV‘"J-JJMW magp
DeF & H 2
Besquilknemr paicing C,):MXM —3 2] Sig > |
®,Y) = <D0, Y. bx 20 beatpid
* Stomolowsl pairing: sesqwilineaw form
CONTECTUKE In N, wne [8=2 ;8 ,[8'1=8§Dc;8.7m C,): HxH — 20vt"]
vk tom"( 8,8') = (63, [6)) = Z c;e <555 (BDERECS D)
€
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). Computing Ha LV-maduile & how pairg

“va{'pajri!g in M
eg. Su(21)
(s, 0)= (&b, Q)

=&, Q5 be)
=<Q¢‘,,Qs' 81;?
26,8,
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{O.s S sv-v) et Q,
By b = (v'-2v) By + (v-v)v (B * &)
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). Computing Aa LV-madule & hom pairsog

"va{' pajri!g in M
g. S“(zl')

Hom paiifigy on nde ompoIobles &

T {Ro,8> =1
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). Computing Aa LV-madule & hom pairsog

Computing Yue ‘Hom " pairing on KLV-basir

- alveadsy know  §-bs fur SED seS & W-gvaph
wP kvow <D

. adveady kndw KLy basis &> Std. basis
-sine D(8)=8 VSeD, we alw kuow
(6,8)=(o(8),8' = 8,8

= c‘f 2 '1’
<%m1 ,anr >

= D CyCy $5,7)
Ten



2. Lv- Ccdt\goy p?w: %d,::”wm oy

RLOP For each MY we cam categorify the Triviad block of M + 9et

N =N ) Seim -, M°vnH

Co-nwrwlg oefine
N = { Ry : we W > V) BSgim
an o i Awhcorcgorg of (‘R“", R) - bimoohulrs

then ~
N ASBim = Kaw (N ALSEIm)

OEF (stawclovel Moolnle2)
Rw = R as Lefe R-mod
amdk - fe K, vER

£ v = fwlv)
- Reatvicting o R™*,

Kw-'- Kw. S Ww =Wk\i\l'



2. Lv- ceciegory o agvammoedred

Rcop  Diagsoummodtic BS8im
Fix coxefer systom (W,S). Define D 10 be the R -Lincor monojdal cect w)

Ob: fimte tmsors of genwoutirg Aymbole seS
«g-1, 5,85, ss5, sst  ststsu, ok

wior : #Mu Comp@iTion - tevsen o FALT (& s -Williown sn)
AY foreach $€S D =~ BSBim
s L, ow monaielal cocts

.X X X for cavh st€S set
) )
wy 0 plamaw irotopy & Locod redovtior

. I_,.__ " X:H , I =d ) #tsl =!sm)+ o;(«q 'Q.o
.zutuwfwea.%=:§%’ *zéz?l‘—:l—“l& en

« Yool rdotiom




2. Lv- cectegory dbagvammouticd

Rcop  Diagsoummodtic BSBim
example : WSy = <s,t: statb=l, stss4st) , S=isd}
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R A
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2. Lv- ceckegory oiagvammodscd

biayrmrvwcﬁc N R SUL1,1) =SLL2,R)
- Sfavt wWf W=S,S=isf, We=1 W , y\W=w
. Define Dy a0 Nght modult cat over D
ob gemby 4,0 .
e’.i). oo uo' v © 0@ oo ... 2 ﬂl.,. P

) J 9
mor geu ky

:idl,zgﬁ,'i'% ) f,*,)\,Y,m

wntler Limided inopopy L Local redoutions

: i i i Q. XXX, tlls
( I ,i"1*,1, et ( ‘1@ T =\#
Wowningl We have Lnwitesl irotopy: : oe :
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2. Lv- cecfegory diagvammodicd

.Oia‘yrmrvmﬁc N For SU (2,))
- Sfart wf W=S;<stlsedl stsztst), S=ist], We=ds) sW, w}”‘:{d,t,ts}
. Define Dy a0 Nght modult cat over D

ob gemby 4 o, oo By
e’ﬂ.’. ..’ 500 O g. 00. vee v\ ﬂl .’ .' , °
MWM"-MWS%’ (‘K\\o) : ¢g ooeoe =: (ts|stt)
mer geu by

e il R B A LAY K

wadys Limived ia0dopy O Lotad reloions

i
('I i='1*,l 1203  foreach wlowrin
| Fk, b,

Eat el b Tl el Ea g L D




2. Lv- cecfegory diagvammodicd

Diagrommotic N R SUL2,1) (W"‘S;:“**'"'t‘ﬂ.*“*ﬁ), S=ist},
- DFOD Wi =435y SW, wa= {84,145} )
”L' 9 by

| e Vi N B A TAAY X w

umeles lnm'kd mlo/g v ﬂotod rolotions

CI ,I Iol
] ek B o A 1

eg- | i am idampotent
17



2. Lv- cecfegory diagvammodicd

Diagrommotic N R SUL2,1) (W"‘S;:“**'"'t‘ﬂ.*“*ﬁ), S=ist},
- DFOD Wi =435y SW, wa= {84,145} )
”L' 9 by

N S NS A TAAY XK o

waeles  Limided mlo/g v ﬂotod rolotions

(’I s;__a ,I Los;
] ek N T R Eag =R

iclempotent 1011910
J n om idamp a—anDR(z)—-)&tB 'b—’K—’D
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2. Lv- cecfegory diagvammodicd

Diagrommotic N R SUL2,1) (W"‘S;:“**'"'t‘ﬂ.*“*ﬁ), S=ist},
- DFOD Wi =435y SW, wa= {84,145} )
”L' 9 by

e L i RN R A LAY K e«
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2. Lv- cecfegory diagvammodicd

Diagrommotic N R SUL2,1) (W""S;“"*'"‘t‘ﬂ.*“*ﬁ), S= st}
- DFOD Wi =435y SW, wa= {84,145} )
”L' 9 by

A e R B A tAAY K w

\mdu me'kd mmpg & Mcal mlmw

CI ,I Iol
] ek B o A 1
eg‘_ n om idempotent
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2. Lv- cecfegory diagvammodicd

Diagrommotic N S SUln,1)
- Stwrt w/ W=s”f. ) s‘:ss'l “'1503) wg =(,""'ls""> Swo W}”’{ﬁgsmsnsn-u-.., sﬂsnvl."s‘g
. Define D a0 nght modulet cat over D

ob gemby 1 Z‘“’W““'fw each SpS,., 8 EWQW \ 1, weW

Moy gwk" AN A
i feah chject h ‘, h or. foceach word i WaW A 7,1')\)/’%'&

l— foreac SESK <L o wmg =3 _i-fw M Sl et
s o3 5 H

watles Umiked vodpy & Local velottiona ... I._\



2. Lv- cecfegory diagvammodicd

.’c)iagrmrvwa'v‘c N o SUn,)
’ SM't w/ W“-Sn'. ) s‘:ss'l '"1503) wk =(,'I”.ls"'.> Sw) W}‘w={¢,5m5nsn-n-.., Sns”,,"'s|§
. Defne D a0 Nght modult cat over P

ob gemby 1 Z“"Wﬂwfw each SuSa.,3i €WW \ 1, weW

o vee gee ge
Mov & -{:;”Md»je”f, h h h . frceach word i WY 7,1’)\)/’%'*

I ofveamseSe L frmg=3 e my st e

watles Umiked irohpy & Locoald velottiono I...\
. . ., l ‘ . HIAE)
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2. Lv- cecfegory diagvammodicd

Racap Light Leowes & soukle Leaves basr For D
6g. set W=53 , 57385t we gie an R-barin fn Hom (Stss,s)

Light Loverfov stss
Q@ Think  siep| word | €W | Lengih
ol # € )
| S S |
2 | st st
3 | sts | sts 3
g | stss | s¢ 2

Q@ for each binary gubocxpreszion, assign
lohets WorD v each cormporent

eg. €=(o0,1,1,1) U= lemgth increasn
D = 4engih dewveaser

0 = olont inclucle
1 = incel

® Inductiely define  Light leof for €
L

f -
Lliay , i€e W
-
1--- |
l..- Ll-"',. Q . e
e ) ot % & s
l... [V
l“’&-u € : D1
i--]
l'-‘aj—-‘] ¢ ¢ : DO
L T

%‘ g = col', ‘l ')

St s s
iaiwy“,. w),[ m'” ”’T’n = Lly,e
wi w 00



2. Lv- cecfegory diagvammodicd
Racap Light Leowes & soukle Leaves basr For D
6g. set W=53 , 57385t we gie an R-barin fn Hom (Stss,s)

0 Light Laverfov stss

un wl ua
JTRRILIRIY,
o 1l 1A

i

N
$S

N=s

n
D
VN ——

U

*-—
oD

(@ Lygmst Leawvs for s

]

S

® Dovble Lpht Leaves banin
- stack Lignt leaweo & vertically refl ugnnlenna
vl domoum & codsmawmm reop.

d | | {
un un ) A\
-%:! s-tsss/chss 'a\‘!

HM (Libedlinsky , Elian - Witk amoon )

Dowtle Light Leanvpo form on K-basis
for Har appropriate Hon sety.



2. Lv- cectegory o agvammodtsed

Light deaves wm DV

e@‘iwsu(z,n, W=S; , S=§541, Wy 348> sW
we wrile Loght Laver fiv (t]stt)

© Talw binavy Awb expy: st (right side
mcma{y u,o,:z\r o 5t lrgwe sie)

€ +|stt Taking WAW ngth (lom .
d—vz‘ioum% m’ggﬁ:‘)m
U: bngih wp

%. -t lstt D:VM’M down
X: lmgm same & last(z) 2 y;

eg. tlstt Y: lngth game & lant (%) =Y,



2. Lv- cectegory o agvammodtsed
Light Leaves m )Y
er For SU(2,1), W=S3, S=§S2T, Wi =48> W
we wrile Loght Laver fiv (t]stt)
© Talu binavy awbexpy: of st (rignt siae) O /Mrw%m

avel labltl w) W,D, XY . =
i , Lhiaf | i€ we, ]| ¢ X
e 4|stt Taking WAW ngth (lngih of wan ’

"'w\l‘n‘“ﬁj cosut np)
W:bngth wp L) [fml i uo, el i xo,

%. t IS'H: b: u\,lM down LLi = 1 -..... I .....
X: lmgim same & lastH(z) 2 Y, LhiA|| ¢ D1, e Rd)
Y: =Y. o ".:.. !

eg. tlstt longth came & lasd (2)=9; dday |

§ |u.f‘|. ¢ Dol | l-'-,:.. ' YO

-bf.su(z:‘) we howe
p ) ‘[ % % |

B
(clef- on dmatin )




2. Lv- cectegory o agvammodtsed

Light Leaves m )Y
e far SU(2,1), W=S3, S=§st], W =48 SW
we wrile Loght Laver fiv (t]stt)

€ t|stt

eg. t|stt

eg. t|stt

oty 1y A

r .o e . ..
E:"':], L it X1,

| XX | |
: [T
=1 Bl 't——lrll it X0,

ﬁ,_“"i' 1 D1, I it Y‘
L?'—"j) VY , it YO
{vM’-A)MMw(

g= 1, ==

(clep- on damatin )




2. Lv- cectegory o agvammodtsed

Light deaves wm DV

e@‘fwsu(z,n, W=S; , S=§541, Wy 348> sW
we wrk gt bover v (t)stt)

eg. tlstt lw\,l :

eg. t|stt

.:'\N M,I\L

"y

r .o e . ..
E:"':], L it X1,

b ] |
Loy 1
=1 Bl 't—jt it X0,

ﬁ,_“"i' 1 D1, it Y‘
L?’—"j) VY , it YO
-hrSUﬂ,')uhow(

g= 1, ==

(clep- on damatin )




2. Lv- cectegory o agvammodtsed

Light deaves wm DV

e@‘fwsu(z,:), W=S; , S=§541, Wy 348> sW
we wrk gt bover v (t)stt)

eg. tlstt I,M,l :

Elt\m i ,I\L

X0
o C=ll =y

r .o e . ..
E:"':], L it X1,

| XX | |
: [T
=1 ) "G “o 't—jt it X0,

l?’—"j) cy , i€ YO
{vM’-A)mhow(
ﬁ= I-X\' ﬁ.:m

(clep- on damatin )




2. Lv- cectegory o agvammodtsed

Light Leaves m )Y

er For SU(2,1), W=S3, S=§S2T, Wi =48> W
we wrile Loght Laver fiv (t]stt)

Remavk
i1 1 N1 £ 1\ I et S s e
Hstt sttt stt  ¢stt (Ffrom Tovsmams Mastors theotr) appear
: .. o s fuMl awbcatigony gevvoid by 1
_ : 3& i'e;‘/'-lm forget slothal whramolo '
H st f'lsﬁ'; st ;fm;ﬂ%%ﬁ":m”ﬁ:



2. Lv- cecfegory diagvammodicd

» Sivvilaw : Lompose LL in oomain & refleoted LL in coolomesin
iF they Factor fhrough same Sequence df whowyr.

ie. we com ormeck i amd || by t! e

eg- LL(tlstt) LL(tls) WR( +lset , t)s )
tls

N A TRE

VOV VR o R ER | S

t|s

N L T

tstt  gstt sttt stt
| vl Ho Clstt , ts) = v¥+ 2342

PRoP Dowisle Light Leowes ave vight R—Linerly inelep
inYue Hom Seid in DIV.

(ONIECTURE Dokt Light Leoweo in DN focm 0. right R-basir o

FI: rupwh‘w Hom sethr.
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