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RECALLAn Introduction to Categorification of Quantum

Groups & Link Invariants II
Aaron Lauda
s : idemoctent form of UqCola)
DEF. ů= ůa(glm) is the C(q)-linear category with
objects: 2 =(2,...,AmJEzm .

1-morphisms generated by 1sism -1
laint Eitz: 7 fa+di Fil2:7-07-d;
niti di

à,22 în t

& ;= (0,..., 0, 1,-1,0,...,

ħosle relations .
E;F La CF E,2 +[21-7 ,II vimport

[n]isa le guttgresitgetan

H =K +[21-2m?/

• Serre relations
Ela Ej 12 ~E;E;E;L +E;E;I if ja i=1
E; Ej la= E;E, 1a Eifj 17=F,E; Iz jti



Def: A representation of įis a functor
Üglogem ) Ciq)-vect
arova vect. sp.

- tila
to linear maps that
O preserve the relations

Aside: V .

Va EilaVarai

Quantum Weyl Group action

admits a braid

- group action.

Bm m - strand braid gp.
m

of =1...t h

Relations: 0,0 = ojo; if li-;l>1
Oi Oinor = OH OF OTH
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VD Bm of very v

OP LAVA A Vaca ? mute labels

oily has an explicit formular
. oila = 50(-9) E;(5) (577; find a
Xanth2 d

 .

T (assumed 20)
at han 14-qE,F, Handyto

Notice. On any finite dimensional representation ,
this is a finite sum.



Link invariants live in quotients of u
HOMELIPT - restrict to objects 7 = 6 ......and
- w / X;zo
l. 12= 1 . O if some?,co

oslo polnonval: restricto a w / all

Ostien kill ly outside this rouge
• Alexander polynomial further quotient
- of sen

Example . se/2) knot invarcent aka Jones
polynomial
Step1, kill lines labelled 2;< 0 om 7;72
Step2 . Erase lines labelled oor2

Ex : il mecens eraxe

To

. ( For experts: 1; + 12 (6") = Ah (C"), A (CM)
are both trivial)



N
Eg of2(34)= 5 -q El Sol1

= 11-9E1F 1 , +q?ESE A
E S) 4 =EB11 F 1 oHill

II i

Whatdo sln relations look like?
EF1(26)=FE1(36)+(2-6]1(30)

K = + [2]

r.....

D =[2]



Step3 ladderize" your Knot
2 :28. o

8 Ad EEEEF F 12,2,0,0)

- nga /a; < 0
Ugle

is idogo / 2; 32
doboi23

In the quotient where we kill a outside
[0,2), this is a highest weight vector
E; 1,2,2,00) = 0 . ti
eg. Ez 1(2,2,06) = 1(2,3, 1,6) Ez
e killed = 0
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STEP4. Compute knot invariant

EZE, E3 Ez(22- 9E, F,2₂ } F F F3 F2 762,00)

Key :PBW them says that Ulgend has a

bases of the form :

( FS) (ES)/ (2,2,0,0)

enough to use slevelation to scoot Es
. : right .

Process produces some q-binomials/ factorials
timeshighestweight recter 1(2.2,0,6)

il. fones Polynomial:




