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1 Stirling numbers an k SG k

signless Stirling number ofthe 1st kind

ein k permutations inGnwith k cycles

y

C 4,1

y
42

444
44M

6

for

y
a 1HMH
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13241
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Generating function definition

Incan k t itt tat ist Citta it

n 4

Ht stat ist it 6ft Mt Gt3

14,4 413 4,2 can
































































Signless Stirling number ofthe 2ndkind

Sin k partitionsofhis in with k blocks

in

Sen
8144

5141 514.2

1234 1234

1 234 12 3 4
13 24 1243

14 2 3 1342

23 7 4 2341

24 1 3 1234
34112 1324

14123
































































Generating function definition

Stik t s
th

n k rt i at ist G kit

Rewritten for later purposes
1

Ignition t
A tat i inDt

of Lycank t itt tat ist Citta it
































































Triangles and recursions

Ink sink

n I 2 3 45 n I 2 3 45

I 1 I 1

2 1 1 2 7 1

3 2 3 7 3 7 3 7

4 6 1 4 1 7006 1

5 24 5013810 1 5 1 15 10 1

Chik Sink
In i cat b sin ite f Scat b Slutsk1
































































2 Familiar algebras of the
1st kind

Aln It ConfInRd t torndfiguration

spaceof
n distinct

pointsCpr par Pu
in
Rd

Éteagestiate pitp

y
tosh A eiiyeijeik eijejktein.eu d even

Aya
for I s i j c ke n

Initial Avon
If.gg

xixiitxdijxintxikxjk dodd
grading

byd r F L Tmutative
































































Both A n Aos n Avala have

Hilb Aca t At it at at Citta ist

since those were Grabnerbases for the ideals

withinitial terms einen and Xikxjk Xi leading to

standardmonomial NBC bases

atmost one fingerfromeach hand
FB 8

n 6 I If It 239586
NBCmonomialofdeg3

I 9 It It Y I
WEGg countedby

a 6,63 16,37
































































AsGu representations both All Aosta Avala
are well studied but not completely understood

n 4 at at t Gt total repin
ungraded

Ao A Az As

sp sp sp sp RLG
Aug Sta sp Sasa Sp regularrep

2copiesofSp

Ao4
to

SP
Sa sp MHG.GG

SA SA
SA

SA sp
































































THEOREM
Sundaram

As G representations

Welker É II chaldnut1997

qq.g.tl
I hogtie II ftp.njamdfuvg

formulas
us

genternatifunationsplethysm

amft

aging tl hmftjl.TemfT I httipm too

odd even
when amettzimld

t d

Many
resultsby Lehrer Solomon Whitehouse DouglassPfeifferRohrle
































































Branching for A n It 2 3 45

The recurrence
3 2 3 1

Clu k In i c n t k t s In t k i

lifts easilyGia the generatingfunctions

PROPOSITION Both Ala Aos al Avala
Sundaram have thesebranchingrules forrestriction G to G i
12982

At 1 X'd's Aln a i AlnDi

4
definingrep of G
as permutationmatrices
































































Betterphrasing
PROPOSITION AH foggy have Gni equivariant s.es

o s Ain i AG X'd AGD CD o

This generalizesto Orlik Solomon
Varchenko Gelfand

algebras

Aosft Nea a Dec circuits c

Avg t AGH et Axe straits C

wherefor a limit C fth Hp with Igc 9 0 ifHj kerk

Jeg IHnienn netn neap
OTC IIsank kit kit Htp
































































s

PROPOSITION AssumethearrangementA hassymmetriesWan
Ost X a modular watomfline with WstabilizerNx
Then bothalgebras Aft AosA Avoca have33

if it
thenI.FI an Nxequivariant

s e s

o Atx ALAI EAA ti o

Themaps jt comefrom addition deletionsequences

o Aft 1H Aft AAH o

ehh netty o if it Hi_Hp
litnestn neap Chait a litnap
































































3 Koszulity review

Let A Ad be a standardgradedassociative
k algebra

generatedbyAn V

A toAzt
Fbasis
xis in for LA

Iggy
I wherethe a sidedideal I

is homogeneous

I E Id where It InAd
































































DEFINITION A is Koszul if F an A free
resolution of D A At which is linear

o k AL Al it At Ats

a i

1 I I
o In

1Catetisan

Equivalently Tov ik Ik o unless ij

or same for Ext ik kl
































































When A is Kosal one can write down abeautiful

explicit resolutionof Ik called
thePriddycomplex

A is necessarily a quadraticalgebra

i e A kex xn I with I I
HOV

so one can define itsquadraticdualalgebra

At
ftp

J where I
pertainrespectto

toxin xn xox yoy x y H y

ThePriddycomplex is A A linearlyresolving 1k

o Ik AHA AHA CA d
with di malt by II x 06.7
































































Exactness of thePaddy complex shows

Hills ft t HilblA t 1 fHills it H

so Hills Alt Hit t
When Wacts on A via graded k algebraautomorphisms
exactness in degreed shows virtual characteridentities

AM An A'd A 0 A'd If Ad I Ad 0

expressing f'd andhencealso A'd

recursively in terms of Ao An Ad
































































A useful sufficient conditionfor Koszulity of A

PROPOSITION

When A Nei en I

IkCx xD I

and F a monomial order h on Neilsen
Ik Xi in

forwhich I has a quadratic Grobner basis

i e in I is a quadratic monomial
ideal

then A is Kosal
































































4 Supersolvability

DEFINITION A central arrangement A is

supersolvable if it has an M chain maximal

flagofmodularflats Vox X o Xp 907

x where Ai Ax Axe Hft H Xi
HDX

ei Ail
































































THEOREM Eitherof therings Aft Aos A Ava A
Bjorner 1990
Bjorner Ziegler1991 has a term orders on Mei en or Ikki tu
SheltonYuzvinsky1997 forwhichits definingideal has a

BoffalentBany2021 quadratic Grabner basis

A is supersolvable

In this case the term orders L whichwork are

those having xaid x it if II II with icj

Furthermore the initialterms look like Xuxa forHHEA

so the standardmonomial NBC basis is thesetof

monomialswith atmost one Anger XHfromeachhandA

Hilb AA it heat heat tert
































































COROLLARY When A is supersolvable

both ACA Aos t Avala are Kostal

with HilbCA f Hitt pettiestet
8155575 For A supersonable ACA

have noncommutative quadratic Grabnerbasis

withinitialterms UH Yai for itEf with is
andstandard monomial basis

ma mist om int
m noncommutative gmonomial in YH HEA

i e no revisiting an earlier hand

or all you can eatsaladbar butkeep
itmoving

d
































































5 Kostal dual algebras ofthe
2nd kind

EXAMPLE TypeA reflectionarrangement in KIRK

for W G has hyperplanes HisHexi Kisan

supersolvable M chain

V xx xFxz x o 31 5 5 Xu xp xu3 6
s Xm

Hamas His High if E HIII
As A Ay

COROLLARY
I

HilbAfn t ftp at p int Ii Slm
ti n e t
































































EXAMPLE
ACE hasstandardmonomials mhm m m where

mil picks noncommutativemonomials inch hands

A I t.it a t a
d

e.g Mh MA m
37 m147

912412 913923423913 934914 YAY E AG
insertspacers

difftoget 1 2 3 4 5

gafftion andrecordistindices i in Yij f
u
to getrestrictedgrowthfunction

7 1 12 1 2 27 3 3 1 44 25
1 2 3 4 56 7 8 9 10 11 12 13 14

m Y'In 2 3,5 8,173 14,617,1434 19,103,44 212,13
































































Shikk
2 3 45

3 2 3 7
4 1 76 1
5 1 15 25 10 1

05 I 2 3 4 5 VG 1 2 3 4 5

7 B 7 B

2 B TO 2 A TD

3 B FI TH z B B TH
F

4 D TI TH 4 A TE É TH
F D

A É É FIFTH SAFE É II
Host AoshiAku Akil Ada Ada full Ajay Ads Avoid
































































6 Properties and Questions

Branching rule
generalizes toSin k k Scat k Scut k 1

PROPOSITION Both Ala Aos n Augen
5M18 have thesebranchingrules

forrestriction G to G i

Aln X'd's Aln to Aln it
Gn i
































































Better phrasing
PROPOSITION Aint Agogjy have Gni equivariant s.esCARS2023

o Ain it AGE Xiii Ain D o

and move generally

PROPOSITION For A supersolvable X a modular coatom

CARSwoke has an Ny equivariant s e s

o AHA ACAIEIEYL.IQAAYJaKo
0

Ftp YH ay C I a
































































Representationstability

DEFINITION Asequence Un n z of
Church Farb G reps is representation stable2005

if Fal XH
andconstants on G E IN

such that f n so the G irreducible

decomposition looks like

t

K XF y
































































patiffary
Forfixed i o a

both Afn Aosta

Avala

have A n i representation
stable

and more generally

Hi ConfIn X is rep stable

for certain kinds ofmanifolds X
































































COROLLARY Forfixed 1 0 7,2
CARS2023

Acn are also representation
stable

proof Induct on i Virtually we have

AG Ii AG Afn j
J repFtable Tpstable

byChurchFerb byinduction

Tabley
Murnaghan'sstabilityThan

X'BIX'Estabilizes
for larger My
































































QUESTION

Can we use more FI module theory to

boundthe stablerange for n so

This could helpapproach

QUESTION

Canwe findexactformulas forAcn

eg generating
functions for I chA n t

n i

involving plethysm
or infinite products
































































Boundary cases

I
2 3 4 5 VG 1 2 3 4 5

7 B

2 B TO 2 A TD

3 B FI TH 3 B Fy TH

4 BYE FI TH 4 AYEE É TH

a É ELITE so É EI
Host AoshiAkuAkilAosta AjaAjaAjaAdelAria

Stat n 1 p my chAGH sp

chaos 2 it soSfm n

Chang
2 it so i even

Sp iodd
































































I
2 3 4 5 VG 1 2 3 4 5

7 B

2 B B 2 A TD

3 B FI TH 3 B Fy TH

4 AYEE P TI

i5 5 astf E II
Host AoshiAkuAkilAortal AjkAjaAjaAdelAria

Stint 1 my chAGH safe forOs

Sy sDÉI forVG

sin 271
42 21 2

2
Hoss 2 7 70 7 Xbox xD

t t B i
































































Most mysterious

CONJECTURE Aof is always

an G permutation representation I
i O

in OS 1 2 3 4 5 Verified for n 2 3,4
7 B

2 B B I 0 I

3 B FI TH
4 DEE PI TH

a't.TT IIt not allparabolicsubgroups
AoshiAoshiAosta Agata.io

the Gorbitstabilizers are

Gap xGay
































































Homotopy Liealgebras see A Surin's talk

F a gradedLiefupertalgebra L ELd with

Afn Ext k 11 NLT'Entediger

PBÉfyMY gradedpolynomial
algebra

Igm ÉSymmiki forAosta

D mama
EddNiki enSym Li

forAvala
































































So if we understood the G representations on

L É Li
it would help us understand those on AG

Sadly calculations for Aos
n Sym L

show that these Li

are not G permutation reps
































































Thanks IC M s

and thank you
for

your
attention


