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18 Conjectures TTcorem. For u-knots, dim V]V = dim W, for all 7,

Dror Bar-Natan, Luminy, April 2010 Proof, This is the Kontsevich integral, or the “Fundamental Theorem of

Tntpetiweww math toronto. edu/~drorbaTalkoLuming-1004  Finite Type Invariants”. The known proofs use QFT-inspired differential
Abstract, T will state I8 = 3 x 3 = ¥ “Tunda- geometry or associators and some homological computations.

nental” conjectures on finite type invariants of (TG Thles. The following tables show dim V,/ P,_; and dim W, for n =
various classes of virtual knots. This done, I will I,...,5 for 18 classes of v-knots:

Ltate a few further comjectures about these con- by Tround {7 TR EEES)
jectires and ask a few gquestions about how these n — Tl -
15 conjectures may or may not interact, = 40
Following “Some Dimensions of Spaces af Finite Rib Rl B3 |no H1 &l 5
Type Invariants of Virtual Knots”, by B-N, Hu| | Dridlhe  mod RL 0,014,017 » |0.27.42216 = [0,0.1,6,31» |
lacheva, Leung, and Roukems, hitp://www.math. R2b R3L no R1 1,25 19,77 1,2,6,24,120
R2 only mod 11 [0,0,4, 44,648 0,2, 28, 420, 7808 0,0,2, 15,174
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papers,/v-Dimsy. REh_ﬁ?t: no RI |13, 16, Te0, ZHE 13, 1, T, 2.0,6E 570
LRHE by Chu 18 Conjectures. These 18 coincidences porsist.

Circuit Algebras omments. and These are the “stan-
1 o ard” virtual knots,
o These best mateh Lie bi-algebra. Le-
K '3 ng computed the bi-algebra dimensions to be =
, 7,27, 128, (Comments, Pierre?)
se, We only half-understand these equalities. g
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1,2,6,24,120. Yes, we noticed. Karene Chu is proving all about

hu; Iudm,g the elassification of Hat knots.
42,258, 1824, 14664, ..., which is probably http://www,
re-search att.com/” |ua\sjsequcnmjﬁﬂlm

/! R2b™R2c O wm abaut w? Sce other side.
k ) ( > }@ ax What about v=braids? I don’t know.
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is one thing we measure. .
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sprgrmmns (Va/Var) Bang. Recall the surjection 7 : A, = Do /Ry — I/I"L A
A\ filtered map Z : ok — A = @ A, such that (grZ) o = 1 is
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ectures hold true,

Rl: =~/ = = (new The Big Bang. Can you find a “homomorphic expansion™ 2
R2b: I—"'-{-t-l—"-l: o R X :II — an expansion that is alse a morphism of circuit algebras?

L. Perhaps one that would also intertwine other operations, such
Rab: H‘| * |-I——' + |= |_H * I——I—-I + H_| s strand doubling? Or one that would extend to v-knotted

AN _ trivalent graphs?
A=X H+H_ 0 e Using generators, relations, finding Z is an exercise in solving
A’ (Dn/RE) = (An)" is the other thipk we measure... Pquations in graded spaces.
%{: pn]y_e.m ique il i » In :!Jc u ease, these are the Drinfel'd pentagon and hexagon
R = . " pquations,
Z}\ \ ﬁ) etel thencase | In the w ease, these are the Kashiwara-Vergne-Alekseev-
N Torossian equations. Composed with Ty : A — U, you gety

/w Q%@ﬁ %@ Fg é %5 the that the convolution algebra of invariant funetions on (
Lie group is isemorphic to the eonvolution algebra of invariant

, <n otn b1 functions on its Lie algebra.
This is o computable space! Cﬁq )R =uk/T’ » In the v ease there are strong indications that you'd get the
f equations defining a quantized universal enveloping algebra

degree n . a . . A
M T and the Etingof-Kazhdan theory of quantization of Lie bi-
P g | “hottom: | i ——— 1

Lo {rom!om :n ;’.’} D /e plgebras. That's why ['m here!

e | )(F23524G§ {{‘3")(“3“}@

fLo

\//‘/“) U Mu
AU Y95

"God ereated the knots, all else in
topology is the work of montals.”
Lepold Kronecker (modiled)
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&) z 7 E o called a universal finite type invariant, or an “expansion™.
————— I"/T" [Iheorem.  Such Z exist iff £ : D, /RE — I*/T™ is an
\ P = W= womorphism for every class and every n, and iff the lag_/ /\/) 0\/



