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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

THEOREM A H Confn Q k
a _a ed Zitz for j

V IAffld configurationspaceof a labeledpointsin

KITE.ITiiEnXxixik xijxjktxikxjk kiajaka n
to

groupcohomologyofpure
braidgroupPBn t

2
4 1

kergpgfffdge.ph i'it a
prettaid

OrlikSolomonalgebraoftypeAn reflectionarrangement
































































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
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NOTE WewillrescalethegradingonbothalgebrasA todividebyd1

making deglx p ratherthan xijeHᵈ ConfRd
































































Whydobothhave HilbA t littlest lithit Elan i t

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
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where At is the Koszuldualalgebra
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3 Koszul algebras theirKoszulduals

DEFINITION A Ai As A A

a standardgraded
itnectedassociative 1kalgebra

means

A fat
for a two sidedideal
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Pitman A is a Kosalalgebra if thereexists a
free A resolution of k A

Ita Aso

havingall linearmaps
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THEOREMWhen A is Kostal its quadraticdualalgebraA
Priddy1970

defined by A kff.ge
J where F I

with
for span191 19m Jj C
with Yi Xj Sij

givesanexplicit linearfreeAresolutionof1kbuilt on A A

A A A AD AqA A A 1k 0

now called Priddy's complex
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Moregenerally agroupGofgradedsymmetriesofA alsoacts on A

andhasvirtualGittaracteridentities recurrences

Hilbeg A t Hilbeg A t 1 in R G Ct

Estate TiesorGrothendieckringof
or equivalently

Ai A Ai AzoAis A tis A in RCG

Kostal recurrence forCA intermsof Ai
































































EXAMPLE
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Howtoprove analgebra A is Koszul

THEOREM When A is commutative or anticommutative
Kansas I Mixy xn I
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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

p

Studied e.g byCohen Gitler2002

whocalledtherelations infinitesimalbraid relations
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QUESTION Canthishelp usbetterunderstandthe G reps on A 2
































































4 Representationtheory

A H ConfaRd 1k carryactionsofthesymmetricgroupG
on 42 in

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

implemented in SAGECocalabyTKarn
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Whatabout n 234
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THEOREM ThetriangularStirlingrecurrences
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This reflects a generalKoszulalgebrabranching relation

OROPOSITIONARS20237
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Representation Stability

DEFINITION AsequenceofG representations Vn n 42,3
hÉar2013 are calledrepresentation

stable if

some Naqand
partitions A 714 XH
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THEOREM Fixing220 Mildconffed ispepresentation
stable

hurtful
2013

Iterggggy The
abovestabilitystarts at n 3i for 23,57 odd

4i for d 2,46 even
































































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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