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Dror Bar-Natan: Talks: Greece- 1607: wefi=htep://drorbn.net Greece- 1607/ FOT long knots, « is Alexander, and that’s the
Work in Progress! The Brute and the Hidden Paradise fastest Alexander algorithm I know!
Abstract. There is expected to be a hidden paradise of poly-time | | Dunfield: 1000-crossing fast.

computable knot polynomials lying just beyond the Alexander ; fTheorem [EK, Ha, En, Se]. There is a ‘homomorphlc expansnon
polynomial. I will describe my brute attempts to gain entry. ) (i

Why “expected”? Gauss diagram vas(K) = Z f(Y)Z {S—componem} a __F

formulas [PV, GPV] show that yex{& n=d "/b-l«muw 3 ', J “m
finite-type invariants are all poly-time, and tempt to conjecture * | — \ *<
that there are no others. But Alexander shows it nonsense: || i e “ P
d I 2 3 48806 7 8 - Bringol  Kahdin  Haviv  Enriguez  Sovo 03 \]/ \/' » .
known invts” in O™y [ 1 1 o0 3 4 8 11 e
This is an unreasonable picture! * Fresh, numerical, no cheating. | (itis enough to know Z on * and have disjoint union and stitching
So there ought to be further poly-time invariants. formulas) . ‘“‘P"“'“““"I and too hard!
Also. e The diagonal above the Alexander diagonal in the | Idea. Look for “ideal” quotients Of‘ﬂ that have poly-sized de-
seriptions; speuﬁually, limit the co-brackets.

Melvin-Morton-Rozansky [MM, Ro] of the coloured Jones poly- °
nomial. e The 2-loop contribution to the Kontsevich integral.  |-co and 2-co, aka TC and
Why “paradise™? Foremost answer: OBVIOUSLY. Cf. pro- TC?, on the right. The pri-
bl B} m categorifying (lnmmpulahle C). mmves that remain are:

W&ym}?ﬁzdﬁ#%

.. manageable but still exponential!
s The 2D relations come from the relation with 2D
i Lie bialgebras:

We l(.l A be A modulo 2-coand 2D, and 27 be lhc. projection
of logZ to P22 = 1P, where P are the primitives of A",
Main Claim. 22 is poly-time computable.

ving (i putable A)=(i
eB/K17:
extend to
angles,
perhaps detect
non-slice
ribbon knots)

Moral. Need
“stitching™;

TODO: 3 schemmtic
pictune of stitchisg

. Main Point. P2 is poly-size, so how hard can it be? Indeed,

Why “brute™? Cause it’s the only thing I know, for
now. There may be better ways in, and it’s fair to [
Claim. Rj = ¢“"e”# is a solution of the Yang-Baxter / R3 equa-

hope that sooner or later they will be found.
The Gold Standard is set by the formulas [BNS, BN] on Ri2R 3R = RasRy3R 2 in exp P2, with pj 1=

for Alexander. An S-component tangle 7 has I(T) € | v )[ o 4 CH Sajaj ] 5 (b j)w(be) . 6«,‘11,“)
‘ )| e - W~ y
Rs X Myys (Rs) = {"%} with Ry = Z(lta: a€ S| b; b (b bj dyind
vla B wiwn | §, 5, Bnd With ¢(x) = e~ 1 = —x+ /2 - ..., and Y(x) = AR 7\ j
VRPN )—> all 1-1F T\uT, - .;'1 :4: 0- ((l’+2)e"—"+\‘)/(7t)-x2/12—r3/'74+ \ /A‘/" 9'-\/"( ‘()P\l ALL\/
a’ b a a 2
blo £ S» | 0 A, Problem. How do you multiply in exp(L) (think L = P‘ZMCH V .
Gla 5 s is a theoretical dream. lnslc.ad U MeRijerm-represtilton—— /v‘ S’ _(L(. LV}
“ala B 6 /
b y 6 € “ogt \L.fﬁu‘u:./ R/\J QLLJ // K/'\ JJ
¢ i /)'."/au/ p[ojoflréz

I'm slow and feeble-minded.

Help Ne d d/: o) Lack lﬂ}/\g" .
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Work in Progress! The Brute and the Hidden Paradise

Locd gl 947~

[The adjoim-Gassner example; also, display an implementation.

[Schematic stitching.

... by a miracle, this leads to I'-calculus.

Sane NN

(\/)4/«/ Y 9oy /c/f,
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Morton-R sy

e

las for Vassiliev I

“God created the knots, all else in
topology is the work of mortals.”

Leopold Kronecker (modified)

www.katlas.org 1isea
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