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Hom fly - PT polynomial

oriented link LC S3- Paca,g) E (a.q)

Satisfies + is determined by Ee :

① Skein relation APC ) - a-'PCD) -- Cq- g-
'
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Specializations : Hoste
Ocneanu

Millet
at mo DL Alexander polynomial Freed

a-of- K Jones polynomial {¥÷tI¥÷÷÷
.-

Goals :

① How to define R ?

\
Hecke algebra- flag varieties

Khazhdcs - Lusztig\ basis

←

Categoria cation HL Khovanov -Rozanski



② braid closure L -- F

my
Effect of adding full twist too ?

o.dprojea.ws#tibpoot.EhsiIsat
closure F

co
!

polynomials
+
osostfnots

Thin)-
-③ Rational knots Kpig

rn

.

::i - i is::::÷¥.



Definition of R via Hecke algebra
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Heckealgebra_ = algebra over 2dg 't] ( Ecg))
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g
") 415T)
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Temper ly - Lieb Algebra :
-

iii. fi . . . .us. I
"

: > Basis .- ki:: sales::B
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Kauffman bracket skein relation
B
; → U;



Product of U ; 's → crossing less planar diagram

isotopic diagrams ⇒ products equal in TL n
→ { crossing less planar Cnn) diagrams}

is a basis for TL
n

Ex : Basis for TLS is

" "it:*: :&
.

dim TL
,
= 5



Define Tri TL
,
→ 2cg ' ']

,q ,
Tr CD) = (gtf

'

)

Then LF>- Tr KH) off # opts

Kathman bracket closure D-
-

Jones - Ocneanu Trace:
- cease I
The: F unique 2[g±

'] linear maps 11¥

Trn : Hn-Ha'7g±:c , - g-g-
'I

'"Birgit
satisfying Ci Hn- Ha ,

1) Trn ab -Trn b.a
gig , ag

"
- a-

'

g
'

2) Tron ,Cla) = {03 Trn a

3) Trn. ,
( (a)Bn = {Btr

,
a

4) Tr , I =/



lilarkovsthm : If I = F ,

T and T are related by a sequence
of moves of typesI and I

I) r c- top
- '

II) Ta Clo) htt
(i Bq - Brost ,

Dee: pen .- aunt.",

=

Then P (TTT
- t) - awk>Tr top-I

paean Iffhs -NPH -

- PM ) n izPlur)ri
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'
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⇒
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,
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.
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T
;
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Reduced words Given se Sn
,
want a

-

i

preferred w with
w = w

,
- - - wk word in 1

. . .
n - I s - Scw) lows - Lcs)

Scw) = Sw
,
. . . Sw
,
E Sm standard choice = reduced word

F-x: 5421) - S
, Szs ,

= 51212) Move all crossings w/ nth strand

If sesn
,
les) - min { lcw) / Scw) -- s} above crossings w/o nth strand

= # Crossings in a repeat . I , i g
minimal diagram of s

Ex : II} 1¥= # Eli
, j) I icj , sci) > scj)} 3 - i

4- 2 ¢Ex
. Sg ers) l l l l
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Basis for Hn :
-

Let Xk -- ( sews law> Ek> cuss]

Yr
,

= ( Bcwlllcw) Ek> C Hn

Xi -Xj C Xi+j Associated graded rings

Yi 'Yjcyij
are =

{ sew> Iwis reduced
,
lcwsek} is a basis for Xa

⇒ {Bho> Iwis seduced
,
lcwsek } is a basis for YK

{ Bho) Iwis reduced} is a basis for Hn

din Hn -- dim ICSD -- n !



Construction of Trn-

Given Trn exists and is unique ,
show same holds for Tron ,

1) Uniqueness . Tron, is determined by

Trm ,
Bto) w reduced

. Bn appears o or i time

& Irn
,
canBruhTrn + , C (x)

11 11
{03 Trn X EBTra XY

2) Existence .
Must check Troy , Xy =Th+ , YX

Enough to show Trois , XB; - Tra, B;X Easy if ian or xe Any

Interesting case: Tron , Ca BnsBn) - Trn . , (BnaB.b)
a
,
5 E Hn

a E Hn- I 3 E Hn- I
or or → 4 cases

a = a
,
Bn ., az 3 = b

,
Bon
, bz



We 'll do :

AE Hn- I be Hn- I
or or

a -- a
,
Bn ., az 3=6

,
Bn
. > bz

Tr aBnb,Bn→bzBn
= Tr ab,BnBn→Bnbz Tr BnaBnb , Bnybz

=Tr ab
,
(Bn. ,BnBn , - Bn. ,tBn) sa -

-Tr [DaBrb ,Bn . , be

= @3923-{0353+638} )Trask = lifts as ,b ,

[D= gag
- I



Bonus slide :
deg , ok CH E g CK)

Mt FW inequality-
B
,
induction

,
if Bw) t Hn

clegg Pk E gear (K)
moxa Tr Bcw) E n - I

Mina Tr Bao) I l- n gear = minimal genes

⇒ moxa PCE ) E w tr
- I obtained by Seifert 's

mine PCE) z us, -n
algorithm .

> r z mex
,
PLF) - misePCE) t 2

Lower sound on braid index



Afterwards : Careful definition of R

Giver L
,
choose r with F =L . Coexists by Alexander 'sThon .)

Det : R = awk>Tr 4k) = Pcr)

Must check PG) - PCT) if F=E

By Markov 'sThin, enough to check

D P (tot
- '

) -- Pcr)

z) PC eco)q± ') - PG)

D w (TTT
- '

)-w (r)
,
so

PfTre
') = aw""

")
Tr 4(toe

- ')

= awk) Tr 4kt-'t)

= awk) Tr 4k)
= Pco)



2) P ( ( co)q ) = awk"Tr 4C eco> rn)
= awk
"

'Tr[ clutch) ( g- ' -Bnl]
= aw

"
[ g-

'

so] - {if]Tr4k)

=[aC5Yo3 - E3)) awk'Tr4k)
= awk> Tr 4K) -- PG)

calculation for Plant ' ) is very similar .

Skein : Follows from 4kt
'

) - 4ft;) = Cg- g
") 44)


