Talk A Subdinsion and Demmp Mum bers .

o
O kLRw Alg : also known as W9t kLR wesster )
¢ Maths ~ Jubbenhauer ) or diag CHfednik aly  (bowman, Speyer )

Aim 070 umfy the definition of quiver Schur aly
(by Webster, Stroppel )
@ [‘7”9""‘79 the fenror P/oolll['t 070 quantum 9,;3

® 1, A('e), by Webster
w®  Eiher morita equiv 10 KLR
Or  fuoriva equiv to  Quiver sthur.
dependling on Weights Sun  2er0 of mt_?

& bef of KkLRW Alg
D XLRW d,'qgram h
Red String ﬂ Soh‘o(-ctn‘mg] ﬂlmst-gtn‘ng :
!

B (e Uulany



Fix (arten Data  CA, P, PV, TL, V)

Gon Sioler A(ev ‘ -
1= @ "\}'
e 0

V)

CV:E)
"~ — < A0, 17

Smooth map

- - ~ ~ .

n, f 7[\)@
Fix some dlatq : O’W@ Pe_l'e
Solid peSitioning  n-tuyple X=(x,.-- xn>¢ IR”
ghost shift for . p. t — IRy,

h/\—h‘/> € Tg
gthing
charge . = C&y,o- Kk 4
Red| portiont & €) € 3R

s # KIS - < ke
aymoot‘c : o N .
foaoh*g-for cro,r) f ; F=Kiaig > n 612\;\{_

'S q pair (K, X))

9|'L. >
X, Wj-&[ﬁ./; Ks are al{ a{.‘ﬁ%/u-e.

b — -
~ — — - —
. —_— ~

_—

\ \
;IX h,'e; /oao/.nj C—/S'Z) h/?f/nj ”_ ()le
arﬁg

% KLRW diggrm b of type E Sy )

n &y —ny)
(D SOI‘C, !%n\n /0 k(p) ~(2'K/°)
ated
"9 lof @& By /uz),(yw )

€h arries @ Fesidue (adel iy PrIom

PQ/”!u'tn'h'a,,
ty ¢ OO~



>

® Por ¥ £ L?ﬁ with UE».>0, then draw o ghost
Soliel

O‘? VL-— S‘\Y\V\9 ) e units 4o the

Nght of Sysolid L-3tn 7

Wth T, <O | then

solel
\7!) Sh\nj I\K}

nght
® R SWings Py, e, tanvies (abel fr.-- Pe
il tonftects  (1c0).  (ke,o0)
with (viu®H) (\/{)')
Bg Stght Lines -

9 ® Soliy) Sting  Coan Co\rvv olo T8
B ghest st alse have the Same olots.

Do hote the Set v{ d?ugvows rF 4;‘”@_ (ko) —Viy
W Jptom yesidue by

L. 4,40
\N(E\'K),IE- (Q oetevmined éy 1)




Rk < ) Equivatence reluios pot on ELRW diagra,
by isotopy : ooty deﬁrma-h'on

; cate
& Eop (%‘m@:& Wual -&lagsam ‘@Pﬁﬁry
C
. %Q @n+ v i
'X)Q—Q\ne We 0 = () U W——{Ci
X3EX 3.3 e1®
Tuke D ¢ W?(X) » YrDdD means
ao(o{iry dot 4o
r-th @-strieg
Fix - poly horrails
U-7 >
&/'j [U, (/) = [% ; [
! - Y J - L v
&{‘}‘A (0ivy @) = J,‘A &’\J\KN'V)"@,@(W"U
——\
U- .

f s lrW oy W0 no L e
anrtal s M‘m{m A~ al by dingrams
in \Wg(X) W Maltiplication by
E-D :7E0D DéWy,,,g‘ , EGWEE

0 else

SM’ﬁS‘E’fhg the frbtom\g ’eu




Ca) dot shoing relations held exwpt for the Hollowig

2
AR

tp) Reide meistor L velations halof exept 7[5., Aha

\%M}"‘:"‘j one( -

¢ T 3
5 -
U ‘ 3
\ v J
|
= @ Ry !
3

.

N} [ '\/\)5

.Amm~ ——




I
Ct) Redemester Relobions kelel  exope fov
Jcke %W\mj oases

< > &Iol E "

l:fw)g

N, = e

. o w o
D -
——

Set Wnp()() - @ 4/1//

dey @@ "~ Lom't how)
dey f =20, Aoy 'f = T




Jromg genedus.

O Stondarol” basis-
iyd D(CJ) y,a(—- na'] 42__(/3’: leé)(
) gt S
y £ ez
| - Le(>;
' a/)" n Z/>
7§Xeo/ yeduwd @opm%:‘on 743r . fn€ C2o
& 2 Wen) s rey.-- w18,

CYclo tormnic g wotent : //\) £ (X)

(B oteyl
I Yenerated éﬂ my/eaa’] %}mw S

/7
[ele
Means 3 a soliy Sting cay
bo Phlled arstravy

E F, %ﬂ* 't(vg Z‘ée ﬁ‘jflf .
J: : ‘
QL '« / U | , Steagly
G
Uﬁf@aa@ P



® Clular basts :
POY Lmat A=AV A, e
e Jorm on Mempotent 4y by
I
K lmiric) = LK +cc-r) _2"2—7—_ @)

't
resitue /m#em e termined ﬁj fgababau
Gnd Charge. Y
dominance order

fve
fake )(_
U 75 ()
/\@_fg‘.”
SC”'II\ 9‘6&00(&(0/ ta ble |
. A~k D]ﬁ ty
pe K |
b{?\@{ﬁb’l 7—3 /\ -~ R’KA(/A{) h : ' 4
s Jem - ¢ - (‘7[ |
@T(ﬂqr/;})’_(_(@m | /g/”)f{ 1

(V) Tim, rc) +] ¢ TCem, 1 c-1)
@TCM’/’C/ TT(MM.C——/)_{_/)
$Stel o O ) \




[ake S, T € S}fd,g (A, H)
> D& =k DFyia b
hhere @ & =(Q),-- Qn) € Z/:o.
yq.’, )/,a/_.. )/na'h

¥ pon'zontal 7£l/}’ '
9,

> Bl DY (A€ fen, 7€ S50p0), achtn,)
| . K- .
| Where - A% 0r) [{a,é%na)/ Ok <o
\ ) M%Zo ldar 7 A
S Q1 /ne ulo asi
77; S %54 (‘e/}) n)}
dominance oder - 0/\<,.]AH ‘

J‘f 3 61:}¢c~h‘oo ol 2L —TH)
A
it Ay ety s Wf(dfo()) et
i &=fbsr{)\ e Pon  9iTe Btleon |

15 Jomo E@/{&/G/ basz
of 0yClots mc ELRW aly /e,',o(xj




st
Our Al‘m.‘@fak@ KLRW - 019 Wﬁ (X)
wnstruct a map /of R-mod )
S: M/;(X) - WF{)O—()

't Indutes an :‘,(Ohvor/h:'s'n of‘ yradoa( a{yebm; J

Sp: k/;(x) IR -2 4 :tpwg()’(y

Iz J 47
0 tua -5t cleol
where J C Wﬁ- (X) 1S an /deal

geaerated by (ertain relations .
@ TaAe 1A Y. =] ?\_'n ,'g-mult"qua‘t(\on

(onstggeneg =T

SCIx)= 2x3 for X nem

n\
where m = a3 orno

X= N

1/\+ZJ 7 A+

Consequente = tqhe A, HAaAn {-mi

Wwe have gracleol
Gy [ AN L(H)]% = [ AA: L’(PJS]Q by ise.

& Considler QY Ar) and (Fopt)
beause  LY(H¥) nerer vanishes 7.
A—> x 2 (&) b Beut) ]y

= L&YY 2 et
= Lhean) s veumy,,

>+

D AN Uy = TR T, .



Remains o defite the Ewo Maps i fr giypluty, from how on,
ASsume Wwe subdivle at 0> 1 edge

P

In the digo \\dtm?oTentS C indexed by tableax )
there ate  closed (9-1)-tuples
)

9 O
Def » closed  (0,4)- tuple 1%
With ending residue 4. } K
rov
tth ending rosidue AR
( ! )
( ( ( :
‘ ( ( .
0 0
Closed (4, 0) - tuple e
beibh emoliag re sitlee @ ]

NQ)CI\WOL |‘f

. can't be
¢ Wbh enoling rosiue 4 enlarged .




closed
DQ%: tuke “"9 & maximal to,g)_-tuple

a—
P
—— s = O

toke Qny maxi mal clased [ﬂ;O)—tupte

o. o P
! ]

1

' !

‘ L}

(]

"4 d

05 Vo
i ‘|
"‘.\ “.\
]« "
"\ ‘0
5 4 V4
04 \Loi
"W ;'
1‘ (\
ol ‘1'
19 '10_




0 Deal with dots : e don’t add dots o the
Newly udded stnngs

Doal wth swed

permuted port W extend along the ghost 0.

— e
—

- —
-_ e
— —, _— . e e T —

Problew - this s fa¥ dvom an alg MAP - there are

Muv\y velutions +o be modded out
- v —
> S: Wff()() —§”w§<x>¢V
IpJLp

hon't dis tuss here .

—

d = < relattoms >

—— | (—— pe—
— — — — — e— —

— — —_—  —

Want  SCAN) = 4yt What s AY T gy

We  qive two de—RanOns. ( Recall we slbdiviple ot 0- 1 only )

partition A s
For o toblean together with charge P here are some -

ol CO0y 4)-$4npPs  and (4, 0)—ctnps
BT i ond (4, 9)-stnp
1 totn o

T
Q

oY1) ¢
Vel ( o

Comsider pooimal C0r1y §04:0) ~Skr1'f tan't be enlorged

R R o N

+rival case
st n B A T (Y ‘ -m T
J;P’““’ glacn s mgﬁa 3
oll resoe \ . SRR TN '

oot Teln ‘
of 0., - =~ JTolTyy



| afiter replacing

= y GU those m6Xmal pinps
: we Get Qpets tablea
s ad N3

O [t
N

Propls At s g partition
@ @ pf- Fuy step of replowment sl gives

Q partition
D\

Prop 2= (D maximal Co,4)~strip andling w'th (Z)

2
) rres/mols Yo maximol DZ{&, 1) -tuple

oty wen ()

O similardy Pr magima (40) - strips
¢ lose
aad poveint (40— tuple




™ Thw - &Eﬁ; @y SC(4,)= 1,1
?&1 +here are -Fouv CaSes (o(au;q)

Wwe only chow one CaSe by example :

o7t1] 213
Bar

3 PP 40t
[

| RIES

3 0 oo 131;' 'Q‘

] :.
“

2

] \
|
" '
. '
‘

|

3
\‘/ SUbdtigede vutebel|
sine all othel strgs rewaln unchemged ( exuept for (abels)

we only drow the close (0,2)-tuple fere
relobel, 0 49
!
|
i

e e = e - -

|

|
|
!
!
'

-
e =™ ae am

How abeut 4yt -

- a @ = = = -

P —
;



Alternative OLfihfﬁdn 07[ At Abaeus o(ef anod  Equivalen ce

Consider d-partion A ano| charge [)51 L 9eneral case
==

/s the same ]
LAl > TXtDp, p+. fﬁ?o ;‘flS/;:o
4 ;

Let RUXN)Y be the number of mox (/.O/—Jz‘n'}’s " D‘Jf

S LAY = LA) + ka)

\ -

P
Fov a Partivion M, ON Bmbey i\r\'mgef Q 0 w

todeE—a=be
= - gy - -
p
whete Breay < M HP-i
ot each ¢ P;c,\): aie’+ b where €= e
_\'
0 |
e'e runners. ) call -rynner
\ 3 9 \ ~
- I']C 'FS o [O}c(i_( X
Q'H Z levets \s.

put @ bead at GQr—level , b/ runnes-

50 xov (\vf) we have an abacus ’%(’\’ID'
We wualy funcate upyer Somewhefe
\t AbL)\,{’) N s«t. Al poSu‘ﬁOns above lewl |V
are olupred by @ boads

4 maximal No 2 N 1L PoSSibla N -
I
NO(/\)f)

Conversely , R abacus Car be defiygy (‘nde,,@,,dm@ y
J_f We put\) as requirement = Ab@)f__ @C/\ (’)



As 35 We only cafe abous partition s Aot @ feally p

A5 Wwe say o abutur abali equv f Bhey give the Same pyrtitions
(] Tuo operation won't infuese PThe ¢ quivalere.

&), @ 4runcate at difterent level Qbove Mo,

or e Quatl
. '/ \
) @5 woving QU jeads +o the left ot fight by Seme

Aumbe t
How to anstruct At by Gbatus def .

Pecaly for (A) P) > ABL Ar () ~>No ,(Af/\))

assume Wwe truncate at N < No,
LI [

Dt e

N

No § , \ ) AdO( /4(’\)4'7-1— /(/9 -N /€a00
Or reali'ty

u above Ko s fult

from Mo, quof RN) +] beads

On New runper .
Al)[@—)\l{)) > AA(/\'I',F*)

Where Ly < pr po +Ar)

Loter  Wwe Can show
LM - @If Pz Mot RD) = <)
9lff¢o Kot ALA) = p.




Prop: From AA(/\.[’) o Ab//\+,f+)
We only add q punner to the /ef-{'/mﬂo/

put beads phovee o equal 7o (level - ,\70 /:0
© M Pto

Eptave
Prm - /\Jr:/\f

Pf: @ brre (’X/”NL ﬁl’mula 071\ /\_/_
[ Coolilize s ¢ls, posSsible J

O theck At sgtes this formuta
Copn cieles with,

Potential _

@ ranner pemoral thm 74/ Aﬂx’:‘“/('o/‘ke A/y;
AMPQXQ ‘f/wm T
@ cled KLRW A
g.vubo{iV\‘S:M | e e ¢
\/, qlp trunc .

/ /<L p ©  BK 1se
Vv A 4 > AW'AI:‘KDI%e‘

2
. W) fu“ ’IMW ’ehopa ¢
Q@ Algorithm

@ her ( 3
S SR Y




