
Now
,

we wish to show that Speck) is also a maximal set  w/

equivalence relation satisfying 1,2 ,
3

.

It's clear that 1 holds : this is just the fact that X ,=O .

OK
,

so how do we check properties 2 and 3 ? We have to isolate

how Xk  and Xk+ ,
behave

.

The trick here  is to think  of then  as  independent

variables ( and then  impose relations later .

)
.

Let s ;
 = C i

,
it ' )

.
Then  we have

S ; Xks ;
 = Xk  if KF is it '

,
and SKXKS ,s=§kli ,

Ktl )= X
, # Sk . Alternately ,

skXk+ ,

- Xksk =L
.

¥ The degenerate affine Hecke algebra

this
the algebra  generated by

KsnandZ[X , ,  
- ,

XD modulo the relations :

smXksn=|×k
Hk ,k+ ,

Xktisk m=K

Xk . , +5k  m=Ktl

We have  a  surjectie  map Hn → ksn sending smt.sn ,
X

,<
to Xk .

The kernel of this map  is the Z - sided ideal generated by X , ,

( since  modulo

HB ideal
,

we have  Xz=  s , X. S
,

+ S
, ES , , X3= 52×252+52=-1137+123 ) .

In general,
Xk=Sk5← ,

- - 51×15 ,

- -
- -

SK

+5k
. ,

+ Sknskesk . ,

+ Sk
. , Skssk . , Skies .

it -  "  -  '



Perhaps none  importantly , Xk ,Xk+ , .sk satisfy relations of Hz
,

and

Xkillkti
, Xktz

,
and sk ,sk+ ,

the relations of Hz
.

We  call a representation of Hn  unitary if  it has  an  inner - product such that

Xi
,

S ;  are self  adjoint . Mole that any rep  of ICSN is unitary because

any inner product  invariant  under Sn sends Xk to  self - adjoint  operators . Note ,

this inpbes that Xk is diagonal 'Zallk ,  and so all Xp 's are simultaneously

diagonal.  table
.

.
-

Now
,

assume that V is  an Sn -

rep ,
v  is  a  cannon  eigenvector of the Xk's and

La
, ,  - , an ) is the weight . Then

@
, see } span  a snbnep under the action  of Hz

.

Let or at ,b=a* , be the eigen values of Xk×k+i .

This Is a quotient of the tensor product Hz0¢[×
, ,×⇒

�1� w
,

where X ,iw=aw ,
Xiaiwtow

This  is 2 - dimensional ,spanned by w
,

skw . If this is unitary w/ ( w ,w)=1 ,

then ( Sk µ , SKW > =1
,  and since  Xk . s ,<w=SkXµ,W -

w= b.  skw - w
,

we  must have

a @, skw )± ( xkw ,s,< w ) =< w ,×ksk D= b< w
, skw ) -1 so ( a - 6) < W ,skw7= -1

.

[¥a¥9) defies  an  inner product  iffat b) 5th
.

Furthermore any subrep  is spawned by wtskw (by Sk - invariance )
. we have

Xk . lwtskw )= ( a- 1) wtbskw . Xµ ,
- lwts ,<w)=(6tl)wt as

,<
w

Xk . lw - Skw) tatllw - bskw Hk + ,

. ( w - skw) -

. 16 - Dw -

a skw .

Thus WISKW spans a sub .  iff  a=b±1
. Otherwise  we have  a 2 - d irnep .

This implies 2 :  if ak
-

a
,a ,

-44,0 - B
,

then v
,

s ,<
✓  must be linearly independent ,

and

5kV - Eutaw  is of weight ( a
, ,  

- -

, aka , ak ,
a .az ,

. .  . . ) .

It also gies us

some  of 3 : there  is to nonzero  uvitarizalele rep  wl Ak - aµi , you  must have the full

2- d
nep,

and that  not  uwtay . Nole also that if  ak=a← , ,±1 ,
then  uwtarty

implies that v  and skv  are proportional. Thus
,

the span of { skv 11<=1, -,nn} and { B

is spanned by demos at weight gotten by an  admissible more
.

 Tndnethesly ,
the shows VB

Spanned by such nectars
.



One last they to deck : that .

,
a ,a±ta ,

... ) is impossible . By our cats
,

a  nectar W this weight spans  a line  invariant  under sk and skti .

Since Sz only
has two 1- a irreps, they must both act trivially or by -1

.

But our  calculations

before show that this requires Hyatt,atz . . ) or ( ...

,
a

,
al

,
a -2

,  -1
, so the pattern

above  is iyoossible .

This shows 42,3 , so He weights afan  irnep  correspond to content nectars of a

Young diagram .

'

Furthermore this shows that the YD determines a unique 45N
module :  it has a basis V

,
for T the diffenet tableaux

,
w/

skv ,
= | YKT + ahFakVT SKT still

a tableau
.

V
+

SKT breaks  how  condita
-

Vt SKT breaks column  condita .

Every irmp  must be of this form
.

We know that the number

of  irneps is the number of partitions ,
so  we must have  an

irnep for each YD .

This completes the proof if the theorem
.


