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Local Khovanov
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orange: degree shifts
light blue: height shifts
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In Kom(Mat(<Cob> / {S, T, G, NC})) / homotopy
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S: T: G:
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2

1
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MoreSigns?

crossings? +1 +20 +1

−2 −1−1 0

A cube for each knot/link projection;What is it?

The Jones polynomial: R2

Where does it live?

Kom: Complexes Mat: Matrices
Cob: Cobordisms <...>: Formal lin. comb.

Computable!

"complex simplification"

via
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Complexes:

(an outdated overview)

Homotopies:
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J : ! 7→ qH− q21, J : " 7→ −q−21 + q−1H,

©k 7→ (q + q−1)k

J : 7→ −q−1 + + − q

= −q−11 +H + (q + q−1)1− q1 = H.
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F r − Gr = hr+1dr + dr−1hr

The Categorification Speculative Paradigm. • Every ob-
ject in math is the Euler characteristic of a complex.
• Every operation lifts to an operation between complexes.
• Every identity remains true, up to homotopy.

The Main Point. “The cube”, Kh(L), is an up-to-
homotopy invariant of knots and links. It’s Euler charac-
teristic is the Jones polynomial, yet it is strictly stronger
than the Jones polynomial. It is functorial (in the appro-
priate sense) and practically computable.

Video and more at http://www.math.toronto.edu/~drorbn/Talks/Hamburg-1208/
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