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A knot (respectively o Lnk) is an embeddina o? the circle St
(resp. n coples of S') into 3-dimensional Euclidean space R* .

Everg Iink can be represem-ecl bj o. “Khot diagrmm”
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L = set o? Qinks

A knot invariant
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Ly ~ Le

s & dunction I : L —=S (S o se*ﬂ
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Every element o} Bn gives rise 40 o knot or link

= Q( = closure of X

Eﬁ;d:l &:Q

o 2-00~ O
iy -0~ GO

A = O G( = ledt +redoil knot
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Every element o) Bn gives rise +o on oriented knot or link

= . ’o\( = closure of X
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09 (o bl’QlA g € “L’)’&Bn.

We dedine on equivalence relovion on UBn
Nyt

as the tronsitive closvre of the relotions -

(D a8 ~ 8a , ®,8 € Bn (COn\juao.-l:ior\\

(i) & ~ dost, o € Ba (Markov s move )

Morkov's Theorem (1935)
We have o ~ 8 iP ond only id o(~p.




An invariant o oriented knots & links is a function T : r.L>)1Em — S
such thot

(D) I(eB) = T 8x) ¥V «,8 € Bn
GY T(a) = T(a6n) = T(acn ) ¥ a € Bn

Here S will be o set of Lavrent polgnomio.ls.
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q indeterminate R = (Elicl,q"_'l

GiGi+1Gi =G GiGin
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)G = (3-L)Gi +q,
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There exists o Morkov troce T - %.cop —s R , the Ocneonu trace ,
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NormalisoHon of ¢ — HOMFLYPT (or 2-vorioble Tones) polynomial
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Fromed braid gmoup

let d € Zso

1 & as bedore
d .
t; =L J=L...n

(Z/AZ) L Brn = € o0 y6n,tite | £id) =40 Gjztwn
I

(Z/472) xBn t) 61 = 6i tsi

where & = (v, L+l3 € Sn
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Every elemen
yod (Z
/ch\l Bn Slves rise 10 o Lramed
knot or link

E.B, o, b € iollt"’/d-‘} n-2

-l-... -l:z GL = \) Q
o+b
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Every element o8 (Z/dzZ)1 Ba gwes rise to o #ramed

EB o,b € iO,l,...,d-l} , h=2

-l-... -l:z SL = \) chb

@ e}

/\/\/\/\

d=3: +tite61 ~ 40 , titeat 7‘-‘-’::0‘.

(n

Alexonder’s Theorem : obvious
Markov s Theorem - Ko- Smo‘l'mska 1999,

knot or link .
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Proposition L Gérardin ]
The solutions of the E-system ore porametrized by the
non-empty subsets D of Z./47..

Q. Do we obtain 9Y-1 distinct invorionts for eoch de Zyo?

=

'tr(Ei) = _-1'_ ::ED
DI

We will denote by Ad,p the Toyumaya- Lombropoulou  invariants
o (oriented) classicol knots ond Qinks.

Proposition T C .- Lombropou Jou J
1# Eo =L, then Ad,p coincides with the HOMFLYPT polynomiol
( = Al,io})
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L C.- Juyumaya - Karvounis - Lam l:mpoubu ]

e The invariants A4.d onl_g depend on Ct’z and ED:T]%i

We sex ANd: = AJ,ZIdZ for all d € Zso

e The invoriants Ad are topolosicoMﬂ equNa!em- +6 the HOMFLYPT
polynomial Ai on knots = on disjoint unions 6P knots

e The invariants Ad are strohger +han the HOMFLYPT Polsnomioﬂ
Jor generic d.

« The invarionts Ad can be defined via o skein relation applied in 2 sieps .

+ 1 we ke E:=+red) to be on indeterminade , we can define
o 3-varioble invariont with ol the above properties .
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Representotion theary 68 Y, (q)

- Thiem 23005 Unipo+en+ Hecke Qﬁgebros

- C.-Poulain d'AndeCB . '.T\)cgs-Morpha elemen+s
Exp(l.ici-t combinotorial %rmulcss

Sem’nsimplici-kg criterion / Schur elements

Tir CC(q\\/d,n(q)) « Trr (G(d.4.R)) > § d-porvHons of n}

A d-porsition of n is o domily o? d partitions

d)
a=02"92%,..,27) such that 1o 4153+ 419 =n



CLG(d,v,n)]

N

Yokonuma - Hecke olgebra Ariki - Koike olgebro

Wrea+h product » Quodra#c relotsion {or O

- Broid group of type A - Broid groop of wype B

-Rep" +heory o? ¥ Loﬂ . "Sen(cp (obvious) subalgebro
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Yokonuma - Hacke algebra Anrki - Keike olgebra
Yd.n “D =Y(d,sn) Y (4L, m,n\

» Markov trace on the Ariki ~-Koike algebra [ Lombropouloy , Geck -Lmnbropoulou]
| 1934-1333

Invoriont for knots in the solid +orus

e Markov trace. on \/(d,m,rﬂ
1, E - condition
Invoriant dor Pramed knots (n the solid +orus

l Forget the =Pmm'mgs

TInvoriant for knots in the solid +orus Z:RZ’: Stronger thon the obove
C L
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Temperley -Lieb algebra

Lex n7,3.
TLalg) := @lntqﬁ /<].+G& +Ge + GiGe + GGy + GGGy )

Irr (g (ctﬂ «— { portitions of ny

Trr ( (E(cp TLn(otﬂ s { partitions of n whose \/cung dio.gro.ms}

hove ot most 2 columns

Easily extrocted from +he standoard bosis of ﬂn(q\

Basis <

N Diagrammoatic
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Fromisation of the Temperley-Lieb algebra

L Goundaroulis - Joyumoya - Kontogeoryis - Lambropeulou ]

Let n 7/ 3.

FTLun(q) : = Yea.ntq) /< eres (L+9:+9e+ 692 +920: +G1gat) Y

CC.-Pouchin]

d-partivons 3= (3",...,2'") of n
Irr (d:(cl) FTLd,n(Q\\ — such that +he \/ouns diagrarn ol

each 3% has ot most 2 columns

Basis . Work in progress!



The olfine Nokonumo - Hecke olgebra Y(d.=,n)
CC.-Poulain d' Andec3 ]

Reploce Borel
£ - > Yokonuomo - Hecke algebra
ba mowxt uniposent

Twohori - Hecke algebmra

odfinizotion od8inizoton

v v
Afline Hecke algebro A#?ine Y-H algebra Yid,=,n)




The olfine Nokonumo - Hecke olgebra Y(d.=,n)
CC.-Poulain d' Andecg ]

Replace Borel
e > Yokonumo - Hecke aﬂaebro

Twohori - Hecke algebmra
ba mowt vni poent

odfinizotion od8inizoton

v v
Repl Twohori sb
Afline Hecke algebro CpToct _womon' & gp} A®%ine VY-H algebra Yid,=,n)
by Pro-p- Iwohori sbyp

P/ CC.- Sécherrel]
pro-p- TIwohori - Hecke o.\ge,bto.
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