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Jones polynomial 2
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Khovanov complex 3
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Khovanov complex .
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A®3[3] Ko
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add-+t’s to edge maps so squaraiicommute

Khovanov homology<H., (@,Q) = H.(%X,)
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minor miracle KH, an invariant (after a bit of nudging)




What's the point? 7
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Poset homology 3

e posetP — |P| order (simplicial) complex.
Iff x<y<z

e poset homology= simplicial homology of|P| X
ie: H.(P,R) := H.(|P|,R) = homology of chain complex

Ca(PR) = @R

X<+ <Xn

with differentiald : C,(P.R) — C,_1(P,R)

n .
A-(xo<---<xn)$ Z)(—l)l)\-(xo<---<?j <o+ < Xn)
=

e Eg: [Folkman-Bprner] P finite geometric lattice

N 7IHOD]  n=rkP— 2,
0 otherwise.
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e P2 R-mod (covariant) functor
(= pre-cosheaf of modules ovE)

A®3[3]
¢ Eg: “Khovanov colouring™: idV id;uwu
I
A®2 [2] A®2 [2] A®2 [2]
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o P N R-mod sheaf

e sheaf homologyH., (P,F) = homology of chain complex

Sn(P.F) = @?(XO)

Xo<:-<Xn

with differentiald : Sy(P,F) — Sp_1(P,F)

)\-(xo<---<xn)nﬂ>3"(xo<x1)()\)-(>?o<x1<---<xn)

n .
+Z(—1)J/\-(xo<---<?j < e < Xn)
)=1




Sheaf homology= Khovanov homology 11

./ I \. . X(2.9)
F P ® T (Khovanov complex)
7 " @ T‘/\ /\'
® o 'Y
(sheaf complex)
|7 — s

e Theorem: %4 Boolean and# N R-mod a shea

~

KH.(B,F) = H,_1(#\ 1,7)

e [generally: one can define a “cellular” homologi®' (P, F):
Theorem: P “cellular” poset andP J, R-mod a sheaf, then

He(P ) = 3, (P,T)

Eg: P = geometric lattices, cell posets regular CW-complexes.eGeaiacaulay
posets, . .]
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Eg 1. Hochschild homology 12

7
e A = associativeR-algebra. \ -

e P(I") = quiver poset of directed graph . P(T) N
STA‘ AR A AR A
. \ /
ARARA

¢ “‘homology of A with coefficients in”

— }C*(P(r),?p\)

e Corollary [Turner-Wagner]:

H;(P(n-gon),Fa) =2 HH;(A), (0<i<n-1)

(HH..(A) = Hochschild homology)
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Eg 2: bundles of sheaves 13

e Take anN-crossing
link diagramD and fixk

crossings. KH, ( ? )

e Resolve each of the

remaining crossings as / \
usual.

e Put the resulting ?X

diagrams on a Boolean KH*(@) KH*(@)
lattice 4.

e Define a sheaf o by \ /
takingKH,. (—). KI—I*(@)
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Eg 2: bundles of sheaves 14

e Take anN-crossing
link diagramD and fixk

Crossings. KH, ( ? )

e Resolve each of the —

remaining crossings as / \
usual.

e Put the resulting ?X

diagrams on a Boolean KH*(@) KH*(@)
lattice A.

e Define a sheaf o by \ /
takingKH,.(—). KI—I*(@)

Theorem: There Is a spectral sequence )

2 ( o
Epg= KHp(#,KHg) = KHpiq( )
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