
We  can deepen  our  understanding of what 5 going on by rendering
there isn't just one  symmetric group .

There's a  whole tower

§;↳,§Y§↳§
.

- sya .  -

% us
,

we have funetors of  induction  and restriction

Res :#n
- nod

→ Clsm - nod Ind : �1� Sm . rod -→ Esn - nod
.

These functions are biadjawt .

The FM elements allow  us to refine these functions :  if V is an

8h- module
,

then the action of Xn commutes w Gsm
, .

That  is
,

it's

an  endonorpwsn  of Resw )
.

Thus
,

the eigen spaces of Xn are Sn
. ,

- sub reps .

That The C- eigenspaee of Xn  on Res ( V
, ) is an  irrep of Sun

corresponding to 7 v/ a box of content c  reroued
,

if that  results In

a Young diagram and is 0 otherwise .

PI The C- eigen space  of Xn  on Resth ) is spanned by the vectors VT W

the box filled by n having content  c.
To understand the action of Sn . ,

,
just

need to  consider simultaneous  eigenvectors for X
, ,  -

,
Xn . , .

These are  given by

the content  vectors of the tableau that result  when the box at content c

and labdn is removed .  
Note that if  c  is fixed

,
the label n  can  only be

in the last box of content  c ( k
,

kto ) for  gone K
.

A tableau  at tws box

having the label n  exists if  and only if  it  is remote : ( ktl
,

ktc ) and

( k
,

ktct ' ) are not  in the diagram .

¥ removable 1¥
A- # not removable .



Removing the box of label n gives a bisection
{ tableau  w/ LK

,
ktd labelled n3← > Itableau of shape

D± ( X
, ,  

. - - - ixk -  ' A k⇒ .  .
- -

, Xe )}
The effect on  content nectars is just  remains the final c .

Thus as an  irnep
of Sn . ,

,
this eigenspaee  is VI.

C±RsIE=aQ⇒µkIndIik=E!%Ya .

Note : Inds?,Vµ:=ESn•¢smVµ
.

This has  cndonorpwsm  aovtsaxnov
,  and if

A  is gotten from M by adding a box of  contents then Vx is the c- eigenspace

of this endo
.

This goes another construction  of Vx
.

The means that ( Qsn . , ,
Clsn ) form  a Gelfandpay :  any Clsn  irrep  restricted

to Sn . ,  
is  a sum of distinct irneps .

All multiplies 1
.

There's also an abstract proof of this
.

'

Theory Let A be a  semi . simple algebra out and B a  semi - single sub algebra,
Then

( B
,

A ) is a Gelfand pain  if G- { aeA|[ a) 030 her 6eB} is  a  comutatie algebra .

PI Sine A ⇐
Qrmp Ended

,
me have ⇐EepEn93MF 0 Mate :j'c ) where  cj  is  malt .

of

B- hep Wj  In RSBAV ; A Airreps Vj
.

Thus
,

comutatic  iff  cij  e { 0,13 far all isj .

Thm_ If Atcsn
,

Bicim
, then C is connotative

.

PI
.

C is algebra of sans gfsznagg such that ag= Aitgh " for *  esm . Note
that Esnhas  an  anti  awtonorfwsn (Eagg)*= Eagjl ,

since (ghl*=h*g*
.

Note that not  only Is every *  mutation  conjugate to  its inverse  via  an elar

of Snt
.

Suffices to
prone this for an  n - cycle in Sn

.

This cycle is  of form

( ya, ,
. ... an . ,

)
.

This  is  conjugate to  its  inverse  via ( a
, ,

am ) . ( ayan . 2) ' ( as
,

an . s
) -  -  -  '  '

 
.

Thus  if Eagg EC
, then dg - age

.

Thus X*=X for  xec
.

This shows  ab = lab # t*a*toa


