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OUTLINE

1 Three combinatorialfamilies withcounts
subsets
triangulations
non crossingpartitions

2 q counts
and

CyclicSieving
Phenomena Csp

3 qt counts
and

DihedralSievingPhenomena
DSP
































































1 Three combinatorialfamilies withcounts

k element
subsetsof 11,2 in

k IIb
binomial
coefficient where n nfu i 3.2.1

EXAMPLEYES 8 3913 831 20

0 8

6 6 6 2 20
































































triangulations
of nts gon 1 C Catalan

number

EXAMPLE n 4 Cy 4 4 8 85552 14

EI EI
É É EI
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non crossing
setpartitionsof is in Cn k Kreger

EXAMPLE MY 4 41,1211 1141 14

4 2

412
h

4 a
1 41 2 444

I
4 31 1

41 2 4 1 2
s

1 1
41 2 412
3 3

I 4 2 4 2 1 14
































































2 q counts
and
CyclicSieving

Phenomena Csp

Suppose a finiteset X is permutedby
a

cyclicgroup
a n c c cm i oforder m

DEFINITION

Saythat a polynomialXlg
invariable q

togetherwith X and its Cactiongives
a CSP

if every ed e C has its
fixed set

XCd xEX d x x

of size Xc X q qq.gl tf ft e g
































































THEOREM R StantonWhite2004
Onehas a CSP for X k elementsubsetsof11,3 in

with G so in which a 1 7243 permutescyclicallymod n

Tenn
and XG It

q ftp
q
binomial
coefficient

where In q
Entg

Cn i q 318121811g

n
q

itqtqt.iq If
































































EXAMPLE X 3 element subsets of 1,23,45,6
c a permuting via

8.8 48

xd181,61
I q 28 38 384 38 396

297 88 89

1 5.538
8.5

qs Iq I

020 2 4
o
































































MacMahon's q Catalan number4915
only Engl

doesdouble duty for us
8

THEOREM R StantonWhite Onehas a CSP forXq Eng
and both

a X triangulationsof nts gon with Ed

cyclicallypermuting vertices Effi

b X non crossingpartitions of is on
withC se

cyclically permuting c n 7243

en n
































































EXAMPLE n 4

xqtc.at EYlsY I
ntq2tq3t2qu q 28 87 288 99 q q

otitis q's's
fan I IgE

6 6142

II EI I

É
EY It

4

noncrossingtriangulations setpartitions
































































REMARKS

X g Jag I for other values ofmy

Many generalizations
exist

good Protoidity BIKE
subsets non crossing

partitions
triangulations

Bicyclic sieving phenomena
with Cxc

seem toshow uptoo
































































3 qt counts and DihedralSievingPhenomena
DSP

Often whenX is permutedby C a t.se in

it is alsopermutedby a dihedralgroup of order
2m

symmetries ofregular m gon

M Il s's s s

I I
e gs ofsa em y ses ay

I Ideas

IEEE
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DEF N CREE E When X is permutedbydihedral

group Ism with m odd I and X qt is

a symmetricpolynomial
in q and

t say that

Xqt gives a Dsp it

and
t's

i XS X qt qtr t 1

Inotherwords f we Ifm

X X qt q L
eigenvalues

of is
































































THEOREM Rao SukREE7 For n odd

X k subsets of 11,2 on permuted dihedrally

by Izu as in the vertices ofthe n gon it
t
a

Ione has a DSP using

X qt I ITI k
where In n n i 1331231

and n q t q att q t't qt
It 81

q t
































































EXAMPLE n 5 12 2

fifty ftp.lqtgttq
t
qtItyfg

t gtt

queg't12g't't2g't't2ft tqÉtt
Egg

E
8

o

2

É I E4 If
É FEET
































































EOREM Rao SukRetort For n odd

X no

p permuteddihedrallyby Islapartitions

has a DSP with X qt Eg an
EXAMPLE 3 XCq.tt at 3 ftp g

qb qut qt'tq t t gal
hye 1q E.g

d
t93 1 3

312 5
2

3 2 312 382
3 2 312 382

3 2 322

312
































































THEOREM Rao Suk REM2017 For n odd

X triangulations permuted dihedrallyby Iaaf
of an nta gon

has a DSP with X qt qt Cat qt

HereCataqt Garsia Haiman's qt Catalan

bigradedHilbertseries in qt forthe
Sriantisymmetriccomponent

of

Lxi oh Yi syn Hi xuYusyn

I
partitions of

t 8 t t g Th gate

Tiga th te gatt
































































EXAMPLE n 3

X q t qt
E
Cat qt

gut'tq5t4 q4t4q4ts q3t

q's
85 94,1

133,4 yÉ

5
0

1

IN IN

É
































































REMARKS
In REM 2019 Stier Wellman Xu

generalized the triangulations
DSP in twoways

using quadrangulations pentagonalizations
etc

and Xqt qt Fuss Catalan
s

using clusters
in clusteralgebrasoffinitetypeW

and Xq t qt Catalan oftypeW stump2010
































































A satisfactorynotionofDSP for

actionsof dihedralgroup Is
m with

m even and convincingexamples

still seems to bemissing

PROBLEM

Find such a notion
































































Thanks for your attention
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