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Day 1 = u, v, w: topology and philosophy
Divor Bar=Natan, Goettingen, April 2010

u. v, and w=Knots: Topology, Combinatorics and Low and High Algebra
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lans and Dreams

(nrl)ilra\r_\' algcln'a.ir) Jjeetivization | @ Problem  in
stitietiire e graded algebra

o Feed knot-things, get Lie algebra things.

o Feed u-knots, get Drinfel’d associators,

o Feed woknots, get Kashiware-Vergne- Alekseev-Torossian,

o Dream: Feed v-knots, get Etingof-Kazhdan,

@ Dream: Knowing the question whose answer is 42, or E-K,
rill be useful to algebra and topology.
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# Has kinds, objm‘.ls. operations, and maybe constants,
# Perhaps subject to some axioms,
* We always allow formal linear combinations.

Tomomorphic expansions for a fltered algebraic structure A:
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“lAn expansion is a filtration respecting Z @ K — griC that

“covers” the identity on gr&l. A homomorphic expansion is

©an expansion that respects all relevant “extra” operations.

A Ribbon 2- i\nm is a surfacesSfmbedded in B llml hulltl:‘hs
n immersed handlebody B, with enly “ribbon singularities™;
v ribbon :singul.urllj‘ 15 a disk [} of trasverse double points,
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teresd algebrale structures are cheap and plenty. In any

Ao, allow formal linear combinations, let X; be the ideal

menerated by differences (the "angmentation ideal” ), and let
m = (K1)} (using all available “products™).

Framples, 1. The projectivization of a group is a graced
pssociative algebra, 2, Quandle: a set 6 with an op A st
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lie surviving terms of lowest degree:
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Day 2 —u, v, w: combinatorics and low algebra u, v,

o wKnotx: Topology, Combi 8 Low and High Algeben
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Korollaties. (1) Related to Lie algebras! (2) Only wheels and
Jsolated arrows persist,
Day 3 —u, v, w: high algebra v, v, and wKnots: Topology, Combimstorics and Low and High Algeben
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Finite type invariants, weight systems, chord
diagrams, arrow diagrams, 4T relations

The "bracket-rise" theorem, STU and IHX relations
Maps into various kinds of universal enveloping
algebras.
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Kashiwara-Vergne and Alekseev-Torossian:
convolutions, integrals, measure preserving
transformations, unitary operators, universal
formulas and universal equations.

Aword on knotted trivalent graphs, Drinfel'd
associators, and Chern-Simons-Witten theory.
Dreams on v-knots, Etingof-Kazhdan, and
quantization of Lie bi-algebras.

Hallucinations on knot homologies and on further

physics.




