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Diagmahzatim : Given an operator F- EndN) satisfying ff.kdff-k.to . . ( f-Kr)=O
,

split V into agesspaces , i.e . construct idempotent picEnd(V) set
.

⇐ Epi , pip Sig pi , fpi=pif = Kif .

(Std construction : pi is a poly in f , cuffs are rational functions in Ki )

Utilitymlepshy: Let Abe semisimple dog , zc.LA) . Then z acts by a
scalar on any irrep.

Artin.Wedderburn ⇒ Simult
. espaces for -21A) = Isotype components .

How does it play out for QQ] ?



Classic : Erred . Repns of Sn! ⇐ { In}
over Q

$,- x

Classicalism : Given a Stableau Ts K¥876 have poly pig!Tki(Specht)

in example , pick-xskxz-xskxs-xdlxi-xyxxs.gl

Claim : let § -- Span {p, IT c.TabAB .
Then Ep, l Te SYTAB is a basis .

Q

Moreover
, § K an treed

.
④ISI reps.

Moreproach : One can find a better basis {et Te SYTHB ,
an eigenbasis for a

(Okounkov-Vershik .
.
.

.) large commutative subalgebra of ⑦(SD .

Y¥g



Mnapproach : One can find a better basis {et Te SYTHB ,
an eigenbasis for a

(Okounkov-Vershik .
.
.

.) large commutative subalgebra of ADD .

Def? It yrs : - Hideaki kik . Z#spydThen yke {zc.AM/zcmmvteswithQCS.d} ⇒ Eye ,ykD=O . by sym . polys in Syd
.

⇐
eigenvalue for

9¥ ' "" e = ""id" Evade for y, on e
,

O O
y,
so is ×( Dk) "

content
"

ya
-

- 42) - I
t l

y; 433+123) ti - l
- ?

• {ya} diag'ReOV explains whey
. spectrum of { yk} corresponds to SYTA)



Deformations k¥1 Born
f f ¥ , #v±KBB/lti+DHi)"si = Lii'D Sn

evolves : -11
,

- I evolves : ti
'

,

- V

Repns deform .

Yk deforms in two ways .
Ykttth

" dgni.gg#ktHtn (multiplicative)Young-Jogs-Morphy-operatosdef.dk-

c.Brn
.
As before

, ja connotes with Bru .

-

th:{IrrH%←s{Xtn} where Khas basis {e, ITESYTAB and

Vy# X jk.e-i.PH#e+ .



Note : 2-Ath) spanned by symmetric polys in { j . . . in}

An Ktn's jiji . - Jn E ZCBrn) . Acts as Vg by scalar v
""?

Rmd : ftp.alm-ost distinguishes b/w Meps
,

but x (Dt) = x ( 1¥ ) .

A

General idea : Structure should be reflected intense from the regular repn .

What's the agenbasis ? Relation to Artin -Wedderburn?

Deformation makes it easier
. mysterious!! .

Thy lkazhdan- Lusztig) : F ! basis {bw3w.sn of Hh with awesome properties .

E : bibs. = titV Itsi . §: bw
.

= ¥,velwddhdtw



This is not anebasisbutit's good enough .

Recall : Robinson -Schensted Correspondence Sn ftp.Q.D/pYIc.gyq.B
Let bp

,

÷ bw for correspondent. Ex : Wo
,

Ihmlkt) : Let Is=Span{bcp.a.mg/nst3.DThenIyisanideal!DMoreaer.faranyxetH
, xbcp.qyespanlbpia.gg} + Id .

⇒ Span{ be.a.SI/Ia=Vy #Sohiitzenberger involution)

Thm-krahan.mu#aD:htn.bcp.a.D=tDcHVxA)bcpia.D-' IN Here CHD) is
⇒ ftn.ba#=fD2cHv2Hbcp,*-I, the

"

column number
"

So { bw} lsnotanebasis
,

but ftnis upper-triangular .



Letlsategorityeverythmglj Let R= KEX
,
. . .
.xD

.

Gsn dgxi =L
To category a ring we need an (additive monoidal category . We'll find one inside (R-bim , ) .

ItKheralley) : R is free over Rs" w/ rank n !
Rs" another poly ring .

Thy (Denazure) : R is a graded frobeniusex-ten.in of RS? Equiv , Ind tRestInd
(up to shift)

This applies to parabolic subgps too.
Ex: R is free over Rsi of rank 2 .

Basis: {I
,
Xi-Xin}

Roughly , SargeI bimodules are
"

generated
"

by induction + restriction between R

and R÷=Rw÷ ⇐ t.es#ss3hFssixs5EtE-lklx.xYgIY;IYIxsx , "¥93



Def:B Bsi :=R¥R(D .

So B.pt) : R-mod-SR-m.cl agrees with
- Indo"Rses so it's self-adjoint .

Read : bi Itsftp.2.lksitb?=lvtvJbi.ThvsBixoBi=RqsiRffRgsiRl2l-R§si(Rsi⑤R%D¥iRlH=
R¥Rl2) R&R ⇐ Bill) Biti) .

Def : Soergdbimodvles are ④
, -10,41 , E of Bi .

Ex : Yf B.si?tiscydisindecomp.BtBs too .
Bs④Bt
r Hard exercise :BsBtBs=Bs④(R¥tRB))



THISoergd) : 1) If D= lsi
. Piz , . . . ,sie) is a red. exp . for wesn then

"

By : -Bi
,Biz. .Bid has a !

"

top summand not seen in shorter expressions .

2) Two red
. exp for w give isom . top summands. Call Bw

.

3) {BBwc.sn parametrize indecamp. upto Isom
,
CD

.

4) [SBim]⇐lH(Sn ) with Gibbs CRI-1 (radar

5) Horse in charo) [Bit. how ← MUCH HARDER

⇒ if bwbi-ECE.by then BwB×±⑦By⑦⇐



Let's write Bcp
,

for Bw under RSK
. Then

{Bga,µ} =L, is amonadalideal
{Be,%B/I, categories Y .

-

Now the braid group
: Fnat 'd blmodde maps

dual bases for Frobenius extensionB.→RID RED→ Bs

ftogtfg It ⑦Hondt RCR

Def : let H be KKSB.im) . Inside H
,
let Ts - (BIND
is.in.⇒,

""
'



The (Rougier) : for any braid word B , Tp = ④ of various Ts± .

Then if Bsp
'

in braid group , Tp ETp. canonically . (Brett strictly )

⇐ Ts TI
'

= (Bd BIBI}BskD) = (B )
→we get canonical complexes HI ,FTn , Jn , etc. etc . They're not easy .

ht. → tsetse fB±ET¥k's' ¥43,71131 )



¥
= (Bws→

e s

Bwld→
e,¥,

Bald→%,Buld→%.. 2Bw KD→e ,

B
w
→RID)

BTu121 ItB)

⇐

as.fi#::ss&IIaf:.i&.is )



Recall Thm-krahan.mu#aD:htn.bcp.aig=tDdHvxtDb,pyapi- Iss
-

⇒ftn.ba#=tD2cMvd*bcp.*tIaThm-lEHl:HTioBp
,

( laser alls . . .

→Bp
,
HAMAD)

Bp
,

( laser cells . . .

→Bp GxAKKAD)
i:*:¥÷¥¥¥ "s:*:*:*. NOT JUST LOWER CELLS BUT LOWER
HTso1-edaeraxs.rs#sDcaat.xbt3 HALO@CAL Df€R€ TOO !

Impliatim : let Kj=I(2xADGcAD .
Then 3- chain map 1GBP

, aid
→ An Bp

,

whose cone

lives in Ia
.



C.at#DagonahzatimJ
Tmi In fact

,
F chain map g : K,→Fin sit . a.④Bip

,

: KiB⇒ FTn④B
⑥H) for everything in cell X at once!

"

functionally isomorph .
" modulo 14

4. is the natural transformation which relates the cat't 'd eigenvalue to the cat' f'd operator.
We call as an ageing .

Note : Bcp
,µ,

is not an egenohgect , but descendsto an

agesobject in the module I¥¢ .

Think : Canela,) categories (ft - Ks) . To be diag'll need ITHtia.to.
Thy lf.tt) : ⑦ Canela) eO .

Amusing key Step : I >n End IR) is ideal generated by Six ! !



iqE¥¥'¥÷¥iE:i¥¥
A.Htt TAB
±f6ko>

'

IM 1161467



Diagmahzatim : Given an operator # EndN) satisfying (f. Kolff-K ,
) . . . ( f-Kr)=O

,

split V into agesspaces , i.e. construct idempotent picEnd (V) set
.

⇐ Epi , pip Sig pi , fpi=pif = Kif .

(Std construction :p . is a poly in f cuffs are rational functions in ki )
Ih (E-H) : I linfinite) complexes P, satisfying :
In Pa

,
d) B projects to a,- eigen category .

"

I is filtered by B
"
B*Pp
R
.

④BIB

Videos of previous talks are available - Learning Seminar on Caffi

Technology of cat'd drag' n connected to projective alg. geom. ,
"

x, are sections of an ample line bundle.
"

Gorsky - Negut -Rasmussen



THANKS for
LISTENING !



⇐ FT2=(BsBdD→1(2) ) ff.kdlf.kz)=O

4¥72, "idea> ⇒PkiE¥kiH¥
I (BFBS -71)

I lBs→B*⇒ ,
-

* X f . ?B→B→Bs→Bs→ = : Pg,1¥#→ B. → I)
Db
-
. . Similarly (w/ appropriate power series expansion) get

( . . .→B→Bs→Bs→BgGD= : Pig

Oberg: I -=Gne(P①→P,)



"

¥÷÷¥.




