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Motivation/Big Picture:
knot invariants: (recall Lauda's talks)

üq(alm) avent braid group
- varyingin this gives invariants of tangles
(in particular of knots) . .
-Skew Howe duality: Ugolm)on Vimenu bar)
Iknot invariants are controlled by Lie algebra
. Uglag) actions!

wp Categorified knot inv. are controlled by
categorified Lie alg: Mg(o) action
Have : UGW & Vect. sp.(w/ weight Sp. decomp.)
alydora ,
(wridempotens
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THE 2-Category All (6)
Objects:(finite dime & C-algebras
morphs: Hom(A,B)=( B,A)-binadales & MA
composition . (NB BMA = (NB % BMA
Identity morph ida - AAA
a - morphs :bimodule maps
- Depending on u,want to restrict the obj.,Inor,
2 morphs

~ Assignment, Atoa-mod

BMALBMAQA saction of
prontal,trans. Algez(C)
Babu? Example: Ind Res,(C)
objects :finite groups G (cor.gp.alg,CG)
1 morphs:" compositions of inductions/restrictions
Zigzags of finite groups:

bimod: CG Bani G8 Gi bined. maps
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Today:Categority uch

h =Heisenberg alting - [Peql=h=excatral
Ult )= associative alg. Ik
gend by Pt,P
relation PtP - -P -P+ = 1

idempotent version : .
Lů objects : No
morphs :nt m span of Peiper Per
. where Iɛ; = m -n

Can also allow infinitely many generators
Pri, Pi liezzo) w / relations
[P;,P; ]= O=[P;,P; ] Vijzo
[P,;P; }= Sija Has



1 

Wount. Pt p. 1n - P -P + In = 11n

calereyer P,P = P.P . BID where P ,Pt are
- certainbimodules/fenders
calesprift

govor
Graphical Calculus
"adjoint functors AS
(IR ) B . A, B abelican
categories

(I= [GIOCHI DR=Calacha )

induction & [H ]
 ITCG
restriction
xadjunction maps d: IR DID

ß : IDORI

picture: A I B I e a Read bottom otop
right to left
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If the functors are biadjoint, have also

ă:RI BID , ß : IDFIR

- BA B A Bit
. R

Ex. for natural transformation:

- nerl. transf. of id. functor

BAB IA
R IR

Shortcut:

 in all possible
orientations
Check : biadjointness & N = 1= h
-

Depict ntre. transf.a :R & R also ica

a: I I



Now I= induction R=restriction

for HCG finite gps .

Lemma .
IQ = 0 =[G:H ]
27 End( GH ) = endo morphs of I = (CG)*
ft fle)za
figh)=gha = gah goh = 4aECG /ahchan
- thens
End( CG )= endomorphs of R = (CG)*
I ftofle)

3 an 2 andt o

I lay is antri trasf.)
for all orientations
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Special Case

Consider only the symmetric gps Sn
w / inclusions She cosa tn .

Si = (i,itl) tosi

Why consider this case?
Hersenberg hie algebras aut naturally on
Foch space ,
L basis labelled by partitions

In this case ,we have further intere. transt.

X n24 [Snrin nec[Satin
M+2a pril

.Wewould like tohave
Yume nt [Snezinin KL Snez ]mz grosing
Xar C [sn] [s ] C [Sn+ In gehiegsamah
Xn ne [Snaila Soif gesn
0[sn]g ccs. 1 gH /xay if
goXsy



- satisfy xn = un rorientationsand all n

-compatible w / "rotations"

Preposition.

- 2 = 1 braidne
braidrelations

^
x = 8

- 3 extra relations

i

. 2 -11

q=cazuro

but 8tzero
= a zero



PROOF

I"obvious"

2 Special case of Mackey formula

ne[S ] C[snio ofsalon @[Suan

assamodes

RIFIR OID




