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don’t know. Anything we learn about things doable in lingard is truly va-

attention. Values further diminish and the aesthetictitggophical bar fur
ther rises as we go further slower, or un-computable, or A5 intrinsically
infinite, or large-cardinalish, or beyond.

are also definable propertles) Faster is better, leaner is meang

luable. Polynomial time we can in-practice run, even if weento wait; these(& // M1251 // m13,1) =
things are still valuable. Exponential time we can play witht just a little, anclTrue
exponential things must be beautiful or philosophicallynpelling to deserve, -~ ~ -
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| will explain some things | know about polynomial time knatlynomials and 5 5
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Why Tangles? | z
e _ b c _ c b
° F|.n|.te|y presented. (meta-associativitymg®/mg® = e/ mé) R T U T S
e Divide and conquer proofs and computations. UeT, ¥ %N 15 =1
e “Algebraic Knot Theory": IfK is ribbon, ch7 tq 1
ﬁ ﬁ Lo | . g
Z(K) € {clx(0): cli(0) = Ton S Closed ComponentsThe Halacheva trace satisfieg?/tr, =
(Genus and crossing numbe|J 'm'wa'l Cl\z—/nb\bén 2K T mE3//tr. and computes the MVA for all links in the atlas, but

Abstrant.The value of things is inversely correlated with théfeta-Associativity 211 212 213 gl Runs.
computational complexity. “Real time” machines, such as|©u I‘[w, {t1, ta, ts3, ts}. a21 a” a23 62 .{h1, hy, hs, hs}] ;
brains, only run linear time algorithms, and there’s stilbawe ;1 ¢32 ¢33 iy
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(8// my3,2 // miz,1)

.. divide and conquer
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{Rms; Rmgy Rpyy // Migs1 // Mess2 // m3ess,
Rpg; Rmpg Rmzs // myg,1 // mas,o // m3es3}

dqmam is not understood:

In Addition e The matrix partis just a stitchi
formula for BurayGassnerl[D, KLW, CT].
e K — w is Alexander, mod units.

MVA, mod units.

e The “fastest” Alexander algorithm. e
e There are also formulas for strand deletion,
reversal, and doubling.

e Extends to and more naturally defined gwiatangles.

Implementatiorkey idea: wep/Demo
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Fine print: No sources no sinks, AS vertices, internallycticy deg= (#vertices)2.

(Also IHX)

heorem [EK, En] There exists a homomorphic expansion (U
versal finite type invarian®: vl — A".

Too hard!Let’s look for “meta-monoid” quotlents
The w Quotient

e X

A" = UFL(S)S = CW(S)) i

Polynomial Time Knot Polynomials, A
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Theorem 2[BND]. 3! a homomorphic expansion, aka a fefinition. (Compare BNS, BN]) A | The Abstract Context
momorphic universal finite type invariadt’ of pure w-tanglesmeta-monoid is a functavl : (finitesets, -~~~ -~~~ ~~~"-~-

7" .= logZ" takes values iffL(S)S x CWS). injections)-(sets) (think ‘M(S) is quantunGS”, for G a group)
zis computablez of the Borromean tangle, to degreeBN]:  @along with natural operations M(S;) x M(S;) - M(S1 U S,)

. + cyclic colour wheneverS; NS, = 0 and nf;‘b: M(S) - M((S\{a,b}) u{c})
Y < pef’(r;:‘::ggcs’”s whenevera # b € S andc ¢ S\{a, b}, such that

meta-associativity: mé°/mé® = mpe/mg®

meta-locality: mg2/mie = mie/mg®

and, withe, = M(S — S u {b}),

%; meta-unit: e,/mE® = Id = g,/mk2,
Claim. Pure virtual tangleBVT form a meta-monoid.
Theorem.S +— TI'g(S) is a meta-monoid angy: AT — I[pis a
PO morphism of meta-monoids.

i ; . 5 . [Strong Conviction. There exists an extension b to a bigger

<O @ ° meta—gr]nonoid“m(S) =T'o(S) xTI'1(S), along with an extens?ogn of

be Bl = N o Ble Rle Ele Blo Ebe N «Jbs " 70 10 Zoy: PVT — Ty, With

(I have a fancy free-Lie calculator!) Nice, but too hard I(S) <(SUSXSLSXSXSUSXSXxSxS).

Ert?opnOsSItt;\(;TI?JI:i]\./el\:ls?::ll;/lohillldri;)r @ @ Furthermore:upon reducing t.o a single variable everything is

the 2D non-Abelian Lie alge— polynomial size gnd_polyno_mlal time.

bra and after some changes-of- $ Furtherr_norerm |§ given uk;slng a“meta—2-pocyc}t§‘bboverFo”:

variable 2 reduces tcp. v = In addition tong® — ng}, there areRs-linear mi2: I'y(S u
: (a, b)) — I'1(S U {c}), a meta-right-actioe®: I'y(S) x T'x(S) —

Backtov —the 2D *Jones Quotient”. A %4 ['1(S) Rs-linear in the first variable, and a first ordefidrential
‘. " & X i operator (oveRs) pf ab: To(S L {a, b)) — I'y(S L {c})) such that
“\ \/ = & AD=L @ (do- L2)//E® = (£o// B2, (4. o)/ mEL + Zo//p2)
¢ ﬂ\ . What's missingSome commutation relations and exponentiatec
. . commutation relations and a lot of detail-sensitive work.
Contains the Jones and Alexander polynomias,

still too hard!

a ribbon singularity X

'The OneCo Quotient.
a clasp singularity

U v 0, only one co-bracket is allowed.
A bit about ribbon knots A “ribbon knot” is a knot that can be

Everythlng should work, and everything is being workgstesented as the boundary of a disk that has “ribbon sirigular
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“God created the knots, all else in
. topology is the work of mortals.”

Leopold Kronecker (modified) www.katlas.org 'I/"gf Kot blas

Al Let's talk about China, America, Taiwan, econo
f\ ecology, religion, democracy, censorship, and all ef
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