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1 Stirlingnumbers
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Triangle recurrences
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Generating functions
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2 Algebras Hilbertfunctions series

A A A A A_

with Ai Aj Aitj

a gradedassociative 1kalgebra
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EXAMPLES
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c nik are also aHilbertfunction

fortwo relatedcohomologyalgebras A bothwith

HilbA Élan i t int east lith it
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THEOREM Samepresentationworksfor ConfRd d 24,6 even

F949 notjust0 112

and similarly for d 3,57 odd onehas

A Confn Rd 1k

TEEF.FI fii Cxif xi xik afYik risk kicken

IgradedVarchenkoGelfandring

oftypeAnreflectionarrangement gift 8

NOTE WewillrescalethegradingonbothalgebrasA todividebyd1

making deglx p ratherthan xijeHᵈ ConfucRd
































































WhydobothA have HilbA t littlest lithit cnn.it 2

FCohen'sproofshowsbothpresentations
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ExtentYet presentations

withinitialtermsunderlinedingreen giving

standardmonomial1kbases for A

squarefreeproducts of atmostonevariablefromthesesets
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Are the Stk also a Hilbertfunction

Yes
p.tk g nyt IiSG

Dtiin i ti Hilb Ait

where At is the Koszuldualalgebra

foreitherof thequadraticalgebras
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3 Koszul algebras theirKoszulduals

Let A A A At

be a standardgradedconnected
associative 1kalgebra meaning

AIf f
I for a homogeneous sided ideal I

on spanfix in A

DEFINITION A is a Koszualgebra if 1k A At
Priddy1970

has a linear free A resolution TEA Ago
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KoszulityofA
isstrongerthan beingaquadraticalgebraA Kx X Ia

allowedPriddytowritedown anelegantandexplicit
linear A resolution of based on A
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exactnessofPriddy'sresolution HilbAt Hib A f 1
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Moregenerally any groupGofgradedsymmetriesofA alsoacts on A

andhasvirtualGittaracteridentities recurrences
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EXAMPLE

A Gagne
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Howtoprove analgebra A is Koszul

THEOREM When A is commutative or anticommutative

Folklore Kansas I Mixy xn I

fetchEase and I hassomequadraticGrabnerbasis

then A is Koszul

e g A ConfRd 1k is Koszul

ijbleig.sn XijXik XijXjktXikXjk kiaja kend 29,6

is Eigen if XijXik XijXjkt ik jk l iaj k n d 3,517

A lkyipic.iq LYijThe i nik LYij.YiktY.sk

icjakenisitsKoszuldualwhere Caib I if fr
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COROLLARY A H ConfaRd 1k fordevenorodd have
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Topological
REMARK A H confined 1k for d 3

has A I H.CRConf.IR 1k

csepointed
loopspace

studied e.g byCohen Gitler2002

QUESTION

Canthishelp usbetterunderstandthe G reps on A
































































4 Representationtheory

A H ConfaRd 1k carryactionsofthesymmetricgroupG
on 42 in

QUESTION What dothe G representations

onthegradedcomponentsofA A looklike

Canonedecomposethem
intothe

G irreduciblerepresentations

indexedbypartitions 7 77 24
of n

A H'confRd Stirlingrepsof 1stkind have

generatingfunctionformulas involvingplethysms
Sundaram Walker1997

A verycomputable as G reps in SAGEweak
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VESTIONWhataboutAG
m 2 4

861k

forAcn H'Conflad

ie Stirlingreps dimAa SC1 i.nl
ofthe2ⁿ kdind

d 24,6 __ even d 3,517 odd
1 2 3 4 5 1 2 3 4 5

n 4
7 I

2 DID 2 A

3 7 I 3 If It

4 If 7 IN 4 A IN

TE II
n 4 8th Fences n 4
































































THEOREM ThetriangularStirlingrecurrences
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This reflects a generalKoszulalgebrabranching relation

OROPOSITIONARS2023
e.gHCE.IR itConferGivenKoszulalgebras BC A

withsymmetries H G 8m
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REMARK Supersolvablearrangementslurkinghereagain
































































Representation Stability

DEFINITION AsequenceofG representations Vn n 42,3
7182013

are calledrepresentation
stable if

someHand
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THEOREM Theabovestabilitystarts at n 31 for 23,57 odd
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THEOREM
Assuming AM z

are Kosal then
CARLA
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THEOREM
ARS20234

Ford 24,6 even

Hilb H'ConfnRd t isdivisibleby att ford 24,6 _even

because multiplicationby Xist tk makesH'confu
Rd A

a Gequivariantexact cochaincomplex
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Permutationrepresentations

The G representations on A It confnRd are

notpermutationrepresentations

But whend2,46 even

A turnedoutbepermutation
representationssurprisingly

often

for i 0,1 and a permrepfor F 2

for n 7,23,4 5

butfailedfor an with we
checkedwithTKarn's
BurnsideSolver

QUESTION Is there a reasonwhythis occurs
































































Thanks for your attention
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