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Abstrant. The value of things is inversely correlated with their Meta-Associativity a“ au a” 61 Runs]
E computational complexity. “Real time” machines, such as our |§ = I‘[u, {t1, tz, t3, tg}. (xn n” GH 62 .{hy, hz, hs, hs}] H
¥ = brains, only run lincar time algorithms, and there’s still a lot we ar Oz T3 T8

. . . - . ¢ b2 #:3 B
don’t know, Anything we learn about things doable in linear time is truly va- T

luable. Polynomial time we can in-practice run, even if we have to wait; these [(€ // Miza1 // Mz ) = (8 // Maas2 // Mazan)
things are still valuable. Exponential time we can play with, but just a little, and || T T r e n
exponential things must be beautiful or philosophically compelling to deserve )

R M4, My, M3g.3,
attention.  Values further diminish and the aesthetic-or-philosophical bar fur- {Rmsy Ritgy Rp3q // M1 // Masoz // Mag
ther rises as we go further slower, or un-computable, or ZFC-style intrinsically Rpgy Rmgzq Rmss // Mygoy // Masaz // magaal

P/)(% 6—76}0
ISshes

mﬁ!me‘ or I_:trge-cardlfmhsh, or beyond, o . ‘1 hy hy hs f1 hy hs

1 will explain some things | know about polynomial time knot polynomials and Tu 3

explain where there's more, within reach. L N 0 0 t 0
v-)Tangles. .'{

\\,\ I\

o

Do[z: z // M1, {k 2, 16}];

'Why Tangles? z

e Finitely presented. | (meta- -associativity: m""’,f"m"‘ = m}'j‘,é"m‘“") .
- = '11_L.-i_i_8r4atr_'r3q'

» Divide and conquer proofs and computations. UetT, ‘ LEIE T ! B !

® “Algebraic Knot Theory™: If K is rlbbnn oy ]

™ -

«K) € [ch(): ch(O) =1} I : I T e [(Closed L‘.umponcnlh. The Ha]achcva trace satisfies m® [/ tr, =

(Genus and crossing number ’ 'm' |aI] rurib\;n -K T m”J tr, and computes the MVA for all links in the atlas, but its A
N cl) V] ol 1 R - .

are also definable properties). Faster is better, leaner is meaner! dom{j\m ;S nsol understood: /6{‘ge
MTheorem 1. 3! an invariant zy: {pure framed S-component “la 0 tr #ﬂ-'| 5
tangles} — T(S) = R X Ms.s(R), where R = Ry = Z((Ty)ues ) 18 S g = e S [E+uyb/pn ,/Z/ L)
the ring of rational functions in § variables, intertwining 4 l:’j

(&J1|S| wg|32)

S||A| ’ SZ|A3

tr,_[Flu_, A_]] := Motuls[(a, &, ¥, =),
[ [:atg.kao ’]r.tr.|m=-on.-
Tlw(l-a), 2+¥+8/ (1-a)] // TCollet); A N

emmple

wla b s = AE 44 Bagay 77 B2} == (S Mg A1 Ey) cly 2 wivial ¢l ribbon
- i I 5 e 7

ala g 60 e I( - l Y+aoju e+ofju | Weaknesses. » m“” and tr, are non-linear. & The product wA is

bly & E Taly~T S |d+awiy E+yolu always Laurent, but my current proof takes induction with expo-

Sle v E nentially many conditions. e I still don’t understand tr.. e [ stil\

1 la 1 | i b don’t understand "unitarity
and satisfying (| T ] a1 1= T | [v-Tangles. .p (/ / @ &j
b

+1
RN LN Y m</><>
In Addition » The matrix part is just a stitching 4
formula for Burau/Gassner [LD, KLW, CT].
o K — wis Alexander, mod units.
o L (w,A) > wdet'(A — D/(1 — T') is the
MVA, mod units.
» The “fastest” Alexander algorithm.
'» There are also formulas for strand deletion,

o E}%Fﬁ
= o ()38 | OFR)

Let 7 = {/—>). Then A" = [] I"/I"*" =*universal U(Dg)** "=
"'-‘ ‘ - \‘y" = Y + Y (Also THX)

reversal, and doubling. =y )
» Every step along the computation is the invariant of something. | | ~— / / W= ‘. ..4 -\ =Y
# Extends to and more naturally defined on v/w-tangles. Fine print: No sources no sinks, AS vertices, internally acyclic, deg = (#vertices)/2.
» Fits in one column, including propaganda & implementation.  [Theorem. [EK, En] There exists a homomorphic expansion (uni-
[mplementation key idea: wef/Demo |versal finite type invariant) Z: v — A",

(W, A =(am) & Lo ;:;[; o Too hard! Let's look for “meta-monoid” quotients.

(w, A = ¥ aaptahs) b B d By,

________________ ] [l’t hy 'a. s lo- Jl.f.uu.; s

Frellece[fle , A 1] := FBimplify[s].
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Theorem 2 [BND]. 3! a homomorphic expansion, aka a ho- Definition. (Compare [BNS, BN]) A :Thc Abstract Context
momorphic universal finite type invariant Z* of pure w-tangles. meta-monoid is a functor M : (finitesets, '~~~ """ """ """

" = log Z" takes values in FL(S)’ x CW(S). injections)—(sets) (think “M(S) is quantum G, for G a group)

o is computable! z of the Borromean tangle, to degree 5 [BN]:  along with natural operations +: M(S|) X M(S;) — M(S, U S>)

.\,  en em ‘ + eyelic colour whenever 1 NS, = 0 and m®: M(S U {a,b}) — M(S U {c})
- $o3 f‘x ?’ < pﬂfT,“.?c"::m ) whenevera # b¢ S and ¢ ¢ S, such that

. meta-associativity:  m®fm’ = mi m?*
3 Q%?é.?.?"?’.?p o meta-locality: mﬁ"//m‘;” = m‘;‘//m:f"
: , 3.‘*?‘%1?:% and, with €, = M(S — S U {b}),
' ’ < meta-unit:  €,/m® = Id = ,/m>.
yvy.?‘?".?’“?‘f‘f .+ ...(Claim. Pure virtual tangles AT form a meta-monoid.
- I'heorem. § + TI'o(S) is a meta-monoid and zo: AT — Tpis a

morphism of meta-monoids.

o °° Strong Conviction. There exists an extension of I'y to a bigger
meta-monoid g (S) = I'p(S) X' (S), along with an extension of

‘o‘o ’W " ko to 210 AT — Ty, with (more or less)

r(s) =
4 ‘6 irthermore. upon reducing to a single variable everything is
= lynomial size and polynomial time.
urthermore. Iy is given using a “meta-2-cocycle over I'y™: In

variableS?" reduces to zp. [P s by - b / addition to m® — mg", there are Rg-linear m{®: I'(S U (a,b}) —

N
\/ : 3 Qb .
TLC \‘J’Jn ¢ v /}bUL/ . ,,J;, I';(S U {c}) a meta-right-action a®: T'(S) x To(S) — T'y(S) R~
linear in the first variable, and an order 1 differential operator
overRs)pf?”: T'o(S Uia.b}) — I')/(S U {c¢}) such that

J; " and then
/ o, &Ym= (Zoffmil. &, o)a fmss + Lofpt”)

|
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