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Trees and Wheels and Balloons and Hoopgs
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I'he Meta-Group-Action M. Let T be a set of “tail labels™
“balloon colonrs™), and H a set of “head labels” (“hoop
olours™). Let FL = FL{T} and F4 = FA(T) be the {com
sleted graded) free Lie and free associative algebras on gend
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ector space of cyelic words on 77, so there's tr: #4 — CW
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& injects u-Knots into KM (likely u-tangles too).
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4 maps v/w-tangles map to K™ the kernel contains Reid
lemeister moves and the “overcrossings commute” relation
udd conjecturally, that’s all. Allowing punctures and cuts, §
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Properties.
o Associativities: m::" Jomie = m::" r m[:“. for m = tm, hm.
o Action axiom £ fmg” J tha™™ = tha™ J the"™ J tin}),
o Action axiom h: b ™ f thas = tha"" [ tha | hm:".
SD Product: dm® := tha™ § tin J T
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Trees and Wheels and Balloons and Hoops and Why | Care

The 4 quotient, 2. Let R = Q{ey}uer] and Ly := R& T
with central B and with [u, v] = e,v —eyn for w, v € T, They
FL — Ly and CW — K. Under this,
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so ¢ s formula-computable to all orders! Can we siinplify”?
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Repackaging, Given ((x : A,
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it of u/v/w-tangles, and if the topologi
“Reidemeister” theorem, it is well defined on K.
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homaomorphic expansion) of w-tangles,

I'he lnvariant . Set {(p™) = (£u,;0). This at least defined
will e

Iheorem. ¢ is (the log of) a universal finite type invariant (a

3 Calenlus. Let 8(H,T') be

wlxr ¥ w oand the m,,'s are
U O Crary rational functions in
U Ohpe Oy variables {,. one for

Tensorial Interpretation
lgebra (anyv!). Then there's 7 ¢ FL(T) — Fun($rg — a)
and T 0 CW(T) — Fun(@®rg). Together,
Fun(iErg — Sgg). and henee

¢ M(T, H) — Fun(@rg — U5 (g).
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Let g be a finite dimensional Lie

(T )

L and BEF Theory. Let A denote a g-connection

m ST with curvature Fly, and B a g*-valned 2-

form on §%. For a hoop 4., let hol_(A) € U(g)

se the holonomy of A along .. For a ball 4, let a _,‘\\
1. (B) € g* be the integral of B (transported via -‘(,“
1 to oo on .

lpoose Conjecture. For v € K(T, H),

[Dr'lDBI’"’r BAF. H PresmEEl] ® holy_ (A} = e(¢(7)).

That is, ¢ is a t'tnnpl(\l:' evaluation of the BF TQFT.
l=sues. How exactly is /7 transported via A to 00? How does
he ribbon condition arise? Or if it doesn’t, could it be that
K can be generalized??
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In long knots, w is the Alexander polynomial!

Nhy bother? (1) An ultimate Alexander
nvariant:  Manifestly polynomial (time and
size) extension of the (multivariable) Alexan-2=

ler polynomial to tangles. Every step of the

I'he 0 quotient, 1. o Arises when g is the 2D non-Abelian
Lic algehra.

lo Arises when reducing by relations satisfied by the weigh
kyvstem of the Alexander polynomial.

"Ciod ereated the knots, all else in
topology is the work of morals.”

Leapold Kronccker (modifiedy www katlas.org ',, ot ik

Paper in progress: we@kbh

(Why bother

omputation is the computation of the in-
sariant of some topological thing (no fishy
Gaussian elimination!). If there should be an Alezander in
variant o have an algebraie categorifeation, it s this one
See also wedregina, wedlwn.
Related to A-T, K-V, and E-K, shoule
alization beyond w-knots and the Alexander
See also weAwhko, wediraen, 35

wave vast gene
wolynomial,
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Trees and Wheels and Balloons and Hoops — Extras / Recycling

lovariant #0. With I} denoting “hon-
est m”, map v € K% (m,n) to the triple
Iy~ ). (), ()}, where the meridian of
the balls w; normally generate 11, and the
“longtitudes” @ are some elements of IT;.
oacts like #, fm oacts by “merging” two
meridians/generators, fun acts by multi-
plving two longtitudes, and tha™ acts by
“eonjugating a meridian by a longtitude”: (but nearly)

(T0 (o) (o)) e (T () (= i), (@), (L))

Failure ##0. Can we write the 2's as free words in the a's?
I e = e, compute @ Hha"*:

Not computable!

— ) e
=y — fiv = v = v = u" v =u"" Vv=

[Why ODEs? Q. Find f s.t. Fletu) = fleifly).
AL LD = (s ) = A1) = )0
Now solve this ODE using Picard’s theorem or
power series. [Em— —

Scheme, o Balloons and hoops in &Y, algebraic structure and
relations with 30,
e An ansatz for a “homomorphic” invariant: computable,
related to finite-type and to BF.

e Reduction to an “ultimate Alexander invariant”,
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