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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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Theorem (Reidemeis+er 13935) : Two knots are equivalent i? and only if

their knot diagroms didler by & finite number of +he lollowing moves :
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L = sex of Qinks
A knot invariaht is & dfuncon I: L —S (S o se»ﬂ
such thot
Li ~Le = T(L:) =TCLe)
for Li,Lee d.
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Every element o} Bn gives rise 40 o knot or link

= Q( = closure of X

Eﬁ;d:l &:Q

o=y 2-00~ O
iy w0~ CO

A = O G( = ledt +redoil knot
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Alexonder’s Theorem (1923)
N

Every link con be ob+oined as the closure «
09 (o bl’QlA A € “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.
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q indeterminate R = (E[q.q"_'l

GiGi+1Gi =G GiGin
Ratg) = Gt Graa| GG = GjGi id li-jl>L
)G = (3-L)Gi +q,

¢ fn(g) is O quotient ol RLB.J
e q=1 " 1) =2 CCS.]
. 'Wn(cp is o free R-modole of rank n! = IS.]
(B=tGw=Gi..Gi, | wesi..Si € Sn}>
T reduced expression , Si = Ci, 1)

Gn-y appears ot mMost once

R = g'Q;(cp - -S(,ch C~--C%n(q\ Cg(nu(q?C SR
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Theorem ( Jones - Ocheonu 1983%)
Let 2 € C . There exists o unigue lineor mo.p

T ‘Knlq3 — R such that

e T()) =1L

« Tlab)=t(ba) V a,be %nig)

e T(aGr)=ztla) V K=L1,..,n ond o€ ‘Ku-o.(q)

Bn —— P\[.Bn__‘ —>> Mn(q) —t R

2 +0;

4,8 € Bn © P(A) = C)-T(a) such that C(ag) = c(8a )
T P(a) = P(aan) = Placy')

HOMFLYPT or 2-voriable Jbnes Polanomiol
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Fromed braid gmoup

let d € Zso

1 o as bedore
| .
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

Egq. a.be o1, ,d-1}, n=2

e b o b °
b J
'ttt‘;. = 1 I 'l'.c:.'b!.G'L = X "::-k:b"\-_' 5



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

@ e}

/\/\/\/\

d :
3 - tite 61 ~ -k?o'
' ) ":'-1.*&.0‘: 70 'knO-
[}

(n



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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*l’.-c)tﬂ
d-)
where ei:= 4
d S=0
. \/d.n(cp

Yolkonuma - Hecke olgebra ol ype A

q indeterminate R = (E[q.q"J

\/d,hlq)'—% Qs, ...,ﬂn-j,

q =1 Yd,n (L)
d =1 \/L,r\(q)

~

~d
-
-

ti'l:i-n

d
'!:j::.l.

s d-s

CLG(d,,n]
'Kn (q)

'y
9i

8’.8%4483 =33+19.‘3i+4, 9'9J
’ -l;i-l::] :-l:j-ti

?

/
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« Y4nig) is o Pree R-module of rank d"-nl = 1GW, 1.
(B = {{:‘...traw | r...,r e fo0,...d-1Y ,we Sn}y
[Tugumnga 2004 ]

R = Ydo(g) CVYaulg) C- - C Yang) C Yann (g C - -

Theorem (Juyumaya 20047
d
let 2 € C and (%o, %1,...,%d1)e € with xe=1.

There exists & uhique linear mop +r : Ya,n qu—» R. such thot

e ¢r()) =1L

e r(ob) =+4r(ba) VY ao,b € Yin(q)

. {r(aguq):z-tr(cﬂ ¥ kK=L,..,n ond ae \/d.uq(qp

, ME {0,1,...,d-1}

« trCate)= %Xm tr Q) —_—
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(2/4Z2)1Bn < RL(2/4Z)1Bn] — Yin(q) == R

2 %0

Normaliso+ion of +r

l E - condition on (e, X4, ..., %d-1 )

Joyomoya. - Lambropoulou

iNnvariont JPor Qromed knots

l h Forge-t" the Pmmings

Tnveriant dor clossical = HOMFLYPT

knots ond links c.-L. when +riey)=L
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- Thiem 32005 : Unipotent Hecke olgebros

- C.-Poulain d'AndeCB : T\)cgs-Morpha glemen+s
Expo.ici+ combinoatorial Lormulos

Semisimplicity criterion / Schur elements

Trr CC(q\\/a,n(q)) « Trr (G(d,4.R)) > § d-porv+Hons ofn}

A d-partition of n is o Pomils o? d partitions

d)
g;:(j\m) 22,2 ) such thor LM 415 x4 19 =n
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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

Q.. Whot is the connection between VYdn (q\ ohd ﬂ..(q) 2
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Cyclotomic Yokonuma -Hecke olgebra Y(d,m.n)

[ C. - Poolain &’ Andecy ]

- N

A

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
Invoriant dor knots (n the solid +orus
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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(ol'ﬂ «— { partitions of n whose \/oung diagrom }

hos ot most 2 columns

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

Basis <

N Diagrammoatic
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d-partivons 3= (3",...,2) of n \
Trr ((E(cp\/TLd,n(qﬂ “—7 7 such that the Young diogioms ol

all 9D together have ot most 2 columns
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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!






