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a Em n z e 6Snlaz za t a e Ism

H VE Irr Esa U E Irr Esm thespaceHomes U V
is an irreducible Zm n module w actiongivenby
1 Ep u Z q ul A ZeZm n yeHomes UV UE U

Theorem Thealgebra Emin isgeneratedby
Zm m a subalgebra in the center
IS myoh

The JugsMurphyelements Ji EECik for
Mtl s k s h

Corollary 1 1 Zn n is commutative

2 A Ue Irr Esm Ve Irr Dsn the

multiplicityof U in V is l or t
3 If U occurs in V thenJnacts on Ubyscalar



We'vedefined the branchinggraph can talk aboutpaths
the Irr Esm V'e Irr Asn Path umun Mom's rn
PePathVmVn Ism submodule V P V
v E A

PePathum
VMP

Gp embedding Vm Pks V
Weight Wp Wm Wn Ps um um's V

Wi scalarby which Ji acts on Vi inside V

Lemma The elements qp.PEPath umun form a basis
in Hemsm VnVn JiYp WiGp HisMtd n

M T P EPath Un no Vp typeV WpsWa Wn W Wso

Corollary 2 The elements upform a basis in V w Jiup Wivp

Example V reten P Itriv trig trig reflip refen

Vp 9 P I O 0 Wp 0,1 i o P I n 2

Corollary 3 BePath un DePathumun P BP Then
up is proportional to gp up



1 Uniqueness of weights
Thm P P e Path Wp Wp P P

Whydowe care

Defin Wt wpl PePath C E Say WpWpewtn are
r equivalent if PP arepaths to the same representation

Thm implies
PAwp Path I Wt
r equivalence paths have the same endpt so is

equivalence

Irr Esa Wthr equiv classesfor r equivalence
if V E Irr esh corresponds to some equiv class then

have basis in V which is in bijection w thisequivclass

Task describe Wtn the requivalence

Fact from RTA A is assoc algebra V isfindim irred
Amodule If ze A is central then z acts on Vbyscalar

ProofofThm induction on n
Base n t vacuousble haveonly one irrep it hasdim P

Step know claim for n t
P P ePath truncations B B ePathn If Wpswa Wn



Wps wa Wn Wp B B ly indassumption

Let Ue Irr Esna be end.pt for B B R V V e Irr Esa
endpts for PP Needto show V V

Claim H z eZn n z acts on Uc V R Uch by
scalars X z X z MoreoverXA X z

Check Claim En n isgen'dby En In 1 2 In It's
enough to check claim forgenerators

EE Zn th i use fact for A Isn irredmodule U
Nz X z
Es Jn X Jn Wn Wn Y Jn
claim is checked

Center In n of ES sits inside In int zeZnlnl
acts on U V U V by same scalar By Fact E

acts on V by a scalar Ault on V by scalarXu z

So Yule Xu la H z e centerof Isn
VI V Reason Isn t

veIncas
Enda v

centerof GS QQ idu centeracts on V via

projection to Aidy These are different for non isom
irreps I



2 Varyingpath
Fix PePeth E i w Asian
Path Pi P's r V's v VJ V's Aj i
Task Understand Wp for P ePath Pi
Theorem Wp wa wa Then

A Wi Witi
2 if Wix Witt then PathPi P

3 if wit Witt then Path P i PP wP P Wp is
obtainedfrom Wp by swapping Wi Wit
4 if wit Witt ien I Wi Wi
to beproved in Leck
V V Vpi Span Vp P ePath Bil so up s basis in Vpi

Prepn Vp is irreducible Ee in submodule in V

Proof P PopR concatenation w

PeePath vid P e Path via via PaePeth Vit Vn
Path Pi PopPel P ePath visvia
By Cor3 in Seco Up Ye Yp Val
Consider linearmap
x Homes V V V yesYplyup

IP
T D

basis in VPi
basis in Homes viavia



so A is isomorphismonto Upi
Since Homes Vi Vit is irred Ei in module it
remains to show x is Zi in module

Gp is IS it linear Ei iti ASin soGp is Ei in
linear So it remains to show that

Homes VitVit Vin y to y up is

Ei Citi linear This followsfrom a in Sec l s

3 Degenerate affine Heckealgebra
Goal understand Ei Citi
Generators Ei i i central subalgebra Ji Jin Li in
Want relations between Ji Jin Li in

Lemme P

2 JiJin Ji Ji i iti 9 i it1 Ji Ji i in 1

Proof exercise proved in thenotes Lem4.1

Defn 712 is the assoc algebra wgenerators X X T
relations
3 XXeXt T 1 TX AT 1

So have uniquealg homem 716 Ze in
X HJi Xt Jin To i in
So every Zi in module can be viewedas

7112 module



Lemme2 Let M beirred Zi Citi module Then it'salso
irreducible over 716
Proof Ei Citi isgeneratedby

image of 7112
a centralsubalgebra Eis it whichacts on

t irredile by scalars
So M cM a subspace is Zi i i stable So
M is Zi in stable M is 716 stable A


