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0. Reminder of last time :

¥
• Webs ¢¥É ← gh- intertwines between ☒ of AV

€1:v. ¥71
Evaluation of closed webs : f ↳ (f) c- 21g ,q"]

• Foams : cobordism between webs 1*-1
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• Universal construction : web f → Fn/f) = Where,y,

i
of 1

where ( , In := (
i:É
) c- Zia. . . .

,×n]& Foam evaluation
① ① n

• Fn (f) categorifies (f) , i.e. qdim ( Fn(B) = (f) .



• Braiding identity

yummy
gln - polynomial of links Pnlq)

= - q I I + Pnlql = HOMFLYCQ , E-of)

• Rickard complexes murmurs complex 4×14 with Xq(GILD = Pnlq)

f.¥ÉÑ
"

GID =

ing,

Rickard complex

4. 1=4*1-9-+411 ) (This agrees
with KHR for sln)

Today : • Describe Soergel bimodvles Hype A) in terms of foams , as well as HHO .

• Describe a
"

symmetric
"

Khorana - Rozanski link homology for HOMELY Cgi , f)



1. Symmetric Moy calculus

Analogous to (exterior) MOY calculus for AV but with Siv for sfr :



Some remarks :

• In the uncolored case this gives the same polynomial as the exterior calculus

However
, ¢

'

)) = IN : -11 whereas f
'

) = I ? ]
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• Theorem (Wu , 2014) : K closed web>§ = Value of closed web

as an intertwines Elgin→ ①[q±^]

• (As far as I know) : It's open to show that the functor from the spider category :

Objects : sequences of integers
Spsym IN =/

Morphisms : webs between them modulo symmetric 1404 relations
(Expected in some form)

is an equivalence .

If so, then karcspsyn.CN)) ± Uqlslnl - mod .



2. Two special kinds of webs
= ( 1

,
-1
, 1,3 ,

→
level 1-1+1+3=4

Definition: Let E and E be sequences of integers .

Hi
A Ke - web - Ks is a web f between them :

Fft
☒ = ( 2 , 3 , -1L, level 2+3-1=4

A ke -web- Kai is braid - like if all arrows point up

- →
level l

Fun fact : Homspsymcn, ( e , E) = 211g , q
"] • (

"

) "

Multiplicity of Slv in

e 5kV ④
. . .
④ SKMV is 1

"

Definition : A vinyl graph is a web in the annulus whose arrows rotate
"

positively
"

:

'① level =
"

# tracks
"

= rot (web)= signed # circles%



Remark : clearly every vinyl graph is the closure of a braid-like web :

43 44 In1
y* *

e- ftp. i= f, f, ②¥'¥É*¥7 .

Theorem (Quefldec-Rose, 2016) : The 21493 - module generated by vinyl graphs of level e
is generated by : {

.
.
.

K , K km

for all tuples with f- kit . .-+ km
.



3. Two special kinds of foams
Disk - like foams (aka HOMELY -PT foams)

Recall that foams are CW - complexes with thickness

ix.
1 Decorations are symmetric polynomials
3
y

→ ✗ +Xztxz

in #variables = thickness
2 → Xnxztxnxz

And there is a monoidal functor Fn : 4-oamn→ Z¥;;n]
- gmod

where Foam
,

: • Objects : webs

• Morphisms : foams

Equivalently : 2- functor :
"

Foam
,

"

"

→

"

211×7 -mod
"

•Objects : finite sequences K
•Object :*

• Morphisms : webs • Morphisms : Graded 211×3 -modules
• 2-morphisms : foams • 2- morphisms : graded homomorphisms

00 : ④ 0
,
i 0 00 : ④ 01 : 0








































