
 

From SymmetricFunctions to knots backagain
NicolleGonzalez it w Mall Hogancamp



From SymmetricFunctions to knots backagain
NicolleGonzalez it w Mall Hogancamp

Our main player is the algebra Agt

Motivation

Shuffle conjecture

Frobenius combinatorial formula
space ofDiag Fan oner DyckpathsHarmonics

Parking functions

Dan f e Can Ya I ÉMax 242g f 0



From SymmetricFunctions to knots backagain
NicolleGonzalez it w Mall Hogancamp

Our main player is the algebra Agt

Motivation

Shuffle conjecture

Frobenius combinatorial formula
space ofDiag aan oner DyckpathsHarmonics

Parking functions

Dan te ClanYu ÉMax 242g f 0

Conje HaglundHainan foehn RemmelUlyanov

f
Nabhaoperator

Frpjhlxiq.tl Ten I Ii tanaggdingCity
monomial

T T WeWPn

Heiman T Iyapata
combinatorialstats

nth elem
sympolyn

Tord
parking functions



From SymmetricFunctions to knots backagain
NicolleGonzalez it w Mall Hogancamp

Our main player is the algebra Agt

Motivation

Shuffle conjecture

Frobenius combinatorial formula
space ofDiag an oner DyckpathsHarmonics

Parking functions

Dan f e Can Ya I ÉMax 242g f 0

Contd HaglundHainan foehn RemmelUlyanov

f
Nabla operator

Frutti9 it Ten I Ewatanaggdingcity
monomial

t
Haiman T p

nth elem Dyckpath
combinatorialstats

sympolyn wordparking functions

After 14years Carlsson Mellit provedit

Did this by introducing a new algebra Ag it
and defyning a repn oner

Vn Q g t Eye Yn X x2 8m



RoadmepofAq.IT

t medipticHallalgetrapDAHA

GNR

Polynomials

payingand

Conjecture
Macdonald

Henman
fit Catalan
numbers

Combinatorics



Roadmapofhotit.LI

e
EllipircHallalgett

is nianut

li.l

mMnnin



qt algebra Carlsson Mellitalgebra

qt algebra w idempotent Hn nt kn
É g

goner by Ti Ti n n i is on i

dt dt n n ti d in n t

4
Effing Id idt 4 9É Id edit



qt algebra Carlsson Mellitalgebra

qt algebra w idempotent In near a

goner by Ti Ti n n i i on i

dit dt n n ti d in n t

4
4,9ft Id idt 4

Etty Id edit
WIRE

Ti tai Titty 0
Held

Titis ti Titetitit and Titi Titialg
Com d Ti Tid d Ti TindtRelns

Braid Tide Cta d d.tn i ta'd
absorbs'm

yd Tidy d U Ud Tn l

and also same relations w Ti Ti i Y Ut
dt dt g g

intertwined

ftp.t
yittdtdttyi yitid

Relnis

qCtq1yidtt qtyid



Én mom
Yi Ti i T Y Tnt Ti CYit analogouslydefin

Yi Tj yet Tj satisfy affine Heckealg relations



Én mom
Yi Ti i T Y Tnt Ti Yottanalogously defin

Yi Tj yet Tj satisfy affine Heckealg relations

Polynomial Representation

let Un Q qt Ey yn EX 359m

E Vo QCg t Ex Ism Ringof symmetric
functions



É mmmm
Yi Ti i T Y Tnt Ti Yottanalogously defin

Yi Tj yet Tj satisfy affine Heckealg relations

PolynomidRepresentation

let Un Q qt Ey yn EX 359m

E Vo Cat Ex Ism Ringof symmetric
functions

then Agt acts on Un

Meo

n of y'sUn Unm
me homog degreeof X's

such that dt Unm Vntim
d Unm Un ima
Ti Unm Vmm

U Unm Un MH
Yi Vn m Vn ma



En In given by

Yi f yi f

Ti f tg f CtgYi toy ya Ji Cf

d f tg Resyn E to yn en flat Eg getyn

dt f tq Ti Ti f EX Ctg qtDyna

d f 8 FIX HE qtDyna
tryin Yet



En In given by

Yi f yi f

Ti f tg f CtgYi toy ya Ji Cf

d f tg Resyn E topyn en flat Eg getyn

dt f tq Ti Ti f X Ctg qtlynx

d f 8 FIX HE qtDyna
tryin Yet

Where is F

N Gkn fkn ant linear degreepreserving
automorphism uniquelydetermined

by NCD I

N intertwines the actions of
Ndt dit N Nd d N
NU Y N Nyi y ion

Nti Ti N

when restricted to Vo Sym N
no

tow
4

standard involution
on Symfuctions



Topologicaltuckeatgete

Sn symmetric group

To 1 852 1 OiTin Ti Tin Oi Titi OiOj 0507

TT IEEE IEEE
This for any perentation

we Sn diagram



Topologicaltuckeatgete

Sn symmetric group

To 1 852 1 Oidit ti Tin Oi Titi OiOj 0507

i EAT IT EE FEET
This for any perentation

we Sn diagram

f e a Csn us sum of diagram

Youngsymmetrizers en ntEst Pn fi
Cz I Cid Cia Pn I ti t

TheHecke algebra is a quantum deformation of Osu
want to lift everythingfrm Assn including the youngsymmetizens



Heckealgebra fln the Q qt algebragen by

Ti Ti

WI relations

Ti T it Ti Tin Ti Titi

ToTj Tj T i

Ti Ti Eg qt I

Titaltitto



Heckealgebra flu the lait algebragen by

Ti Ti i

w relations
n n n n r

Ti Titi Ti Titi Ti Titi

Tif I Ti Yj
Ti Ti Ltg att I ftp.qtYTT

Skein relation



Heckealgebra fln the IQCgt algebragen by

Ti Ti

WI relations

F Y

Ti Tin Ti Tin Ti Titi

ToTj Iti Ily A
Ti ti Eg at I F Igfff.tt

we Thn braid

An span cq.t Eft D braid rod skein



Heckealgebra flu the lait algebragen by

Ti Ti i

w relations
n n n n r

Ti Titi Ti Titi Ti Titi

Tif I Ti Yj
Ti Ti Ltg att I ftp.qtYTT

Skein relation

WE T.hn braid

Hn span cat
D braid mod skein

th
NOHn b rightaction

1

a w b leftaction



Heckealgebra flu the lot.tl algebragen by

Ti Ti t

w relations
n n n n r

Ti Titi Ti Titi Ti Titi y

Tif I Ti Yj
Ti Ti Ltg att I ftp.qtYTT

Skein relation

we T.hn braid

Hn span cat
D braid mod skein

th
NOHn b rightaction

1

a w b leftaction

Ankita an span cat I Dmobajaidain



Timm HnkHn Hn Sym Vo

Recall Vn Cat Cy yn Ex 54M



thn An Ankita Itn Sym Vo

Recall Un Q ait Cy Yn Ex 39m

Howtoincorporattheyis

mhm Hmm
Span age

m
D braid
Mod slain

Prof K Hogancap

Vn Spanqq.fi fn
D braid a

Mao
DCpn 1 D

I mod Skein

symmetrizing

a 3 1170 D



thn An Ankita Itn Sym Vo

Recall Un Q ait Cy Yn Ex 39m

Howtoncorporattheyis

mhm Hmm
Span age

m
D braid
Mod slain

Prof K Hogancap

Vn Spanqq.fi mDcpnoD D
MIO

symmetrizing

a p
1170 D

OI How does Ag t act on this rector space
Can we recover the polynomial representation



Agt action D m E Un

Ti D I d b me

d Vam to Vienna
At D

afetiiap.IE

Y'D Mt

Yi D



Aget action D c Vn

Tic D If d D

a

a ta

UCD Hashtag

Yi G g co thi'T



TheonemCGHogancampI Thesediagrams induce a

topologicalaction ofAgt on Vn that realizes the polynomial
Representation

Proof diagrammatic



TheonemCGHogancampI Thesediagrams induce a

topologicalaction on Vn that realizes the polynomial
Representation

of fit

Proofi diagrammatic

d Y Yd Th i

H

Ti YiTi Yiti

iii

etc Dan



Recall the algebraicaction originally defined

Yi f yi f

n Ti f tg f CtgYi tq ya Ji f

o d f tg Resyn E top yn en flat Eg getyn

o dt f tq Ti Ti f X Ctg qtlyna

where 4
EFIIg Id idt

What about T or M



The intertwining operator becomes

t again yjgy.tt

twist

D is D W E e I
get g it



The intertwining operator becomes
FT _folllwist

Nca tntmct.gs
m

D is D w I
get g it

and satisfies N2 id and

ryi y iw.NU 6 N Nd d N
Ndt dt N NTI TE't



The intertwining operator becomes
FT _full twist

NCI thmet
n

IT is D w I
get g it

and satisfies v2 id and

Nyi y EN the u N

Ndt dt r vii your
Nd d N

Exampui per U

tntmctai.fm'm tntmctai.fm'm



The intertwining operator becomes

thtncqjzamyfgthtustq.t

g it

and satisfies v2 id and

Ndt DIN NTI TEN

Example red 4

thingy'm 4 thingy'm

tÉ
É



The intertwining operator becomes

tangram yygyyy.tt

twist

D is D w E e I
get g it

and satisfies v2 id and

Nyi y b N UN Nd d N
Ndt DIN NTI TEN

Example red 4

tamagyant I tamasha

i titED

this this p



Symmeticfinctions

Manyofthe symmetric functions that appear in theproof
of the shuffle conjecture appear in this context

for D E Vn I I

eat D ta
t

f

É
MT



Symmeticfenctions

Manyofthe symmetric functions that appear in theproof
of the Shuffle conjecture appear in this context

for D E Vn

eat D ftp.t
t

a

FEE
at n o Vo Sym

eat tf tg get I
I

ti

hat totality 9E kit



Symmeticfenctions

Manyofthe symmetric functions that appear in theproof
of the shuffle conjecture appear in this context

for D E Vn

eat D ftp.t
t

a

FEE
at n o Vo Sym

eat tf ti qty
I

ti

hat totality 9E kit

ten

parking fuckris ele all hone topological analogues



Fact an1mn y2PnEI
te

gFill
1717

mÉÉ

genii mania

him of'aj

May XIII t Ey.ie
FIT

FutureDirections

newoperators onSym
connections btwgutcombinatorics knothomology

categoricalunderstanding

Adb
R


