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

Every link can be represen+ed by o “Khot diagroom’
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Moarkov's Theorem (1935)
We have o ~ 8 iP ond only id o(~p.




d = see of links
A knot invariant 1s o funckion I L —S (S o set )
such thot
Li ~Le = T(L) =TC(CLe)
for Li,Lae d.



L = see of Qinks
A knot invarioht 1s o duncton I: L —S (S se*ﬂ
guch that

Li ~Le = T(L) =TI (Le)
=?or Lt,LZéJL.

Equivaelently , o knot invanant is a function T: UBn —S
such that

(N I(aB) = T(8a) ¥ o,8 € Bn

(i) T(a) = T(ad6n) = L(aan) ¥ a € Bn

Here S will be o set of polynomiols.



Twohori - Hecke aloebra of type A

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

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




Twohori - Hecke aloebra of type A

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

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

-ﬂn(tﬂ is oo quodien+ ol RLCBAJ



Twohori - Hecke aloebra of type A

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

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

-ﬂn(tﬂ is oo quodien+ ol RCBnJ
-ct=1 : gzn(l)’-‘:" C Cs.]



Twohori - Hecke aloebra of type A

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

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

-ﬂn(tﬂ is oo quodien+ ol RCBnJ
.%=l : gzn(l)’-‘:" C Cs.]

There exists o Morkov troce T - -Rncop —» R , the Ocneonu trace |,
depending oh o porometer I



Twohori - Hecke aloebra of type A

9 indeterminate. , R = (E[q.q"_'l

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

-%\(tﬂ is oo quodien+ ol RCBnJ
oq':.\. : ﬂn(l)’-‘:" C Cs.]

There exists o Morkov troce T - -Rncop —s R , the Ocneonu trace |,
depending oh o porometer I

Ba = RLBa] —> Ruid —— R
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There exists o Morkov troce T - %.cop —s R , the Ocneonu trace ,
depending oh o porometer I
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Normoalisoton of © — HOMFLYPT (or 2-vorioble Tones) polynomial
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Every element o8 (Z/dzZ)1 Ba gwes rise to o #ramed
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Alexonder’s Theorem : obvious
Markov s Theorem - Ko- Smo‘l'mska 1999,
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Representodion theary 68 Y, (q)

Tr (C(op\/a,n(q)) < Trr (Gd. AR > § d-pors+ons ofn}

A d-partition of n is o Do.mila o? d partitions

( d)
ﬁ=’ (j\n) )li)).." _’).\( } SUC"\ 'thOn'l' \a(n|"'lj\“."""'"“lj\ld’l:n.

- Thiem 93005 : Unipotent Hecke olgebros

- C.-Poulain d'AndeCS : T\)ch-Morpl'\S e)emen+s
Expojci-l combinotorial ﬂormulas

Semisimplicity criserion / Schur elements
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Yokonuma - Hecke olgebra Ariki - Koike olgebro

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

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

-Rep" +heory o? ¥ Loﬂ . "Sen(cp (obvious) subalgebro
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» Markov trace on the Ariki ~Koike algebra [ Lombropouloy , Geck -anbropoulou]
| 1934-1333

Tnhvoriont for knots in the solid torus

e Markov trace on \/(d,m,rﬂ
l E - condition
Invoriant dor Pramed knots in the solid torus

l Forget the =Pmm'mgs
Invoriant dor knots (n the solid +orus



Temperley -Lieb algebra

Let n 7,/ 3.

TLalg) = %,:.q\ /< 1+Gi +Ge + GiGe + GGy + GGG )



Temperley -Lieb algebra

Let n 7,3.
TLalg) = %,:.q\ /< 1+Gi +Ge + GiGe + GGy + GGG )
Irr (€ (c"ﬂ «— { parvitons of n

Trr ( (E(cp TLn(otﬂ «— { partitions of n whose \/oung dio.gro.ms}

hove ot most 2 columns



Temperley -Lieb algebra

Lex n7,3.
TLalg) = @lntqﬁ /<J.-|-G& +Ge + GiGe + GGy + GGGy )

Irr (g (ctﬂ «— { portitions of ny

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

hove ot most 2 columns

Easily extrocted from +he standoard bosis of ﬂn(q\
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= Diagrammoatic
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L Goundaroulis - Joyumoya - Kontogeoryis - Lambropeulou ]

Let n 7/ 3.

FTLun(q) : = Ya.ntq) /< eres (L+9:+9e+ 692 +920: +1Qat) Y
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d-partivions 3= (3",...,2'") of n
Trr (d:(cl) FTLd,n(Q\\ — such that +he \/ouns diagrarn ol

eoach 3% has ot most 2 columns

Basis . Work in progress!
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