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s @: Paper. Car traffic on Knots and the Seifert Pairing.

251210 Challenge ChatGPT on {genus, fibered, ribbon} x {A, 6}.
230811 T hm (cf. Léll_ckorlsh Pp- 50): Module pre- R (L_1> G
sentations R; — G; (— M, i = 1,2) are T
equivalent iff 48;,y;,n; as here s.t. Bja; = yzNygﬂ_ZNﬁl
@Y1, by = ayrys, Pofi + aimy = 1, and R2<TG2
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“A Knot-based Key Ex-

make sense and (if 30{1) @ = yzaglﬂl + 71 and @, =
yla/flﬁg + 172. Implement for null vertices / chain graphs! Imple-
ment for all Alexander presentations!

si208p In Projects/Theta2, Paper. “Gaussian Integration, Tan-
gles, Seifert Surfaces, and ©”: § as functorially as possible; the
Wirtinger @ for tangles and §; a revised Seifert algorithm; ® for
tangled thick graphs; the genus bound. Preliminary: Implement.
2s1208a Claim. For some fixed V, given a Seifert surface X of genus
g and complexity n, in time ~ n® (?) we can compute £ on
V ® Hi(Z) such that 6 ~ SV®H1 et is computable in time ~ g’
.

251202 Tube equivalence for thick graph Seifert sur- (J L U
faces is local! Q ~
5127 Sconza, Wildi: ﬂ
change protocol”.

124 The Turaev cobracket is naively well-defined on closed
curves, but only non-naively using emergent knots, requiring a
detour through long knots. Does this indicate that we should be
looking at a restricted or extended class of emergent knots?

251117 Bes:3antosK-251117: Dehn is a V — F Alexander presenta-
tion. There’s also a (co-Dehn?) F — V presentation.

2s1sy IS there a compatible expansion for emergent knotted graphs
in a PDS? Is it enough to recover the Turaev cobracket?

siisa Knot Families.  Torus knots; pretzel knots; 2-bridge
knots; twisted torus knots axiv:2411.13003; knots with diagonal
grid diagrams axiv:2412.13796; Montesinos knots; double-torus
knots (Hirasawa, Murasugi); torti-rational knots; the Conway and
Kinoshita-Terasaka families axiv:2409.03557.

2si0s Q. Does every finite type invariant have a Seifert formula?
With 7 for thickening, 7, : [ [ A(graphs) -» [JA" (O*).

2s1031 Perhaps the key to the homomorphicity of the GoTu co-
action is to add “vertices”?

51021 Proj. SeifertBox.nb, with container TG[seq,
BX[uc,ui,uj,1lc,1i,1j]..., BT[?]] with TG: Thick Graph,
BX: Band Xing, uc: upper colour, etc., BT: Band Twist. With con-
versions to/from PD, with Draw, DeTwist, DeXing, reductions,
and A.

250731 With Santos: e A classicality condition for tangles from the
arrow polynomial. e Categorify the arrow polynomial for tan-
gles. o Does Miller’s homological arrow polynomial generalizes
to other R-matrix invariants?

251014 Q. Ribbon concordances and ®?

51000 Talk. “Braids, a Representation, a Cocycle, an Integral, an
Invariant”.

2504140 Boninger: The torus is flat so rotation numbers make sense
so YB+R invariants of knots make sense for knots on a torus.
Q. Does the affinity with the Kontsevich integral persist?

NS
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51006 @: Band flows: n; = x;4 — x;
“net flow” and a; := x;. + x;_ “abso-
lute flow”. Satisfy: ny = n;, n; = nj, i
ax = a;, a = aj + (Tfl - Dn, i
ng =np,ag=Ta, + (T — 1)n,.

]

Xit

25005 Fact. Every n-crossing knot is the *-twist thickening of a
bipartite planar graph with ~n edges. A Reidemeister theory?
2510030 Proj. “Categorify” the Goldman-Turaev operations.

as1003a Circles are evil! Can we say “skein relations” without say-
ing “circles”?

250029. What’s next? e A homological interpretation of g,,? e
Prove that p; is palindromic? e Prove that p; = —6(7,1)? e
Work out “Seifert formulas from integration”? e “Traffic on the
edge” of a Seifert surface, to a genus bound? e Finally read
Kricker/Ohtsuki? e Fix the issue(s) and write up signatures for
tangles? e A paper on an F' x F Alexander for tangles? e Finish
the DoPeGDO paper? e Some Fiedler work? e Some GoTu/KV
work?

2509029 Q. Is there a tangle version of the higher Alexander polyno-
mials, to drop the complexity from exp(Cn) to exp(C +/n)?

250028 Q. Does every finite type invariant have a Seifert formula?
250023 Wanted. GPV formulas for algorithm-style Seifert surfaces.
250814 Q. Is there an arrow version of the Kauffman polynomial?
2s0s12 Naef, Willwacher axiv:2508.08081: KV/GRT computations to
weight 29.

2s0s16 Q. Is there a tangle proof that all Seifert surfaces of a knot
are tube-equivalent? What’s the “right” tangle tube-equivalence?
250711 Is there a presentation matrix meaning to TU — U7, where
U is the F x F semi-Seifert pairing?

250709 Brittenham, Hermiller: xi:2506.24088, Unknotting number
is not additive under connected sum.

250704 With A8! as in ses:Dancso-170815-sssDancso-170817, with
A8 similarly and as in sss:Dancso-250704 and with sDer :=
im(PA" — PA7), the commutator is the graded Goldman
bracket and div is the graded Turaev cobracket. How are A"
and A"¢! related?

250702 Q. tDer, sDer, etc., are they the gr of anything? Do they have
a tensorial interpretation?

2506240 Q. Is there a relationship between SolKV and 1-loop asso-
ciators? Between 1-loop associators and emergent associators?
2506240 Q. Does ﬂg act on ﬂ;’ﬁ? (Probably not).

250603 Q. Is there an ideal triangulation formula for A? And 6?
250520 Talk. “Piggyback Matchbox Burau Representations”. Needs
a few further root system examples.

250515 Proj. Dirty-implement normal surfaces.

21030 Def. A Measured Partial Quadratic (MPQ) on a v.s. A is a
triple Q = (D, v, q) where ¢ is a non-degenerate quadratic on a
subspace D < A and v is a volume element on D. Given such Q
and a ¢ € A*, {, dvexp(—gq/2 + ¢) makes sense.
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Conj. Given a linear L: A — B and an MPQ Q on A there is a
unique MPQ L, Q = (D, v«, g«) on B such that for every ¢ € B*
we have SD* dvyexp(—q+/2 + ¢) = §,dvexp(—q/2 + L*¢).
2504142 Proj. Find formulas for the weight systems of p; and 6.
250390 Q. Is there a direct {expansions for emergent KO} —
{expansions for wKO}?

2s0309a Chal. Understand non-orientable surfaces and the Goeritz
Alexander formula.

250227 Q. Is there a (semi)-Seifert formula for the MVA?

250131 Proj. Find a Seifert-slides invariant face formula for 6.

241218 Proj. Use BF to solve KV.

241214 Talk. “Goldman-Turaev by ambience and constraint”.

2z Q. What means Alekseev-Torossian’s v: git; — froy by
¢ — (o(y,x),9(x,y))? A Lie algebra map by their Prop. 4.9.
24113 Proj. Find an ss vertex that solves the pss R4 (and unitarity
and cap) in A" and in AV

21028 Needed. A homological interpretation of gos(K). Is it the
?-invariant of a 3-component tangle K U Lyg?

241105 Q. Do all homotopy invariants satisfy the H; relation? Is this
an equivalence?

160330 UGP: An “Insolubility of the Quintic” web site.

241106 UGP: Properly draw knots, even large.

241029 Proj. Figure out Chern-Simons with g .

241022 Q. Is there a —O— invariant for a pair of homology classes
on a knotted surface?

240018 Proj. Study “emergent KV equations”. What’s the ss filtra-
tion? By tails on strands? By arrows on strands? By chords on
strands?

240004 Is there a determinant formula for the Conway polynomial?
200721 Needed: A groupoid view of mry, A, py, and 6.

2a0ms K™ w-knotted objects with a marked “emergent” sub-
graph, meaning we mod out by having two semi-virtuals / arrows
whose over / tail side is emergent. Proj. Use pole dancing ideas
to find Goldman-Turaev within K" and construct a homomor-
phic expansion for K" (hence for Goldman-Turaev) using a ho-
momorphic expansion for K" (hence using Kashiwara-Vergne).
20628 Q. Is grt ~ frv a version of “braids act nearly transitively on
simple curves”?

20624 Proj. Study “timelined tangles”. Are there homomorphic
expansions?

24023 What if Conway preceded Alexander?

a0s16 AP: Projects: HigherRank: TheCast has the Feynman ring
for sl3, Heisenberg version.

240510 Started AP: People: Kuno: CheatSheet.

240502 The Drinfel’d Double: Given (AOUBy v} Z=XuY (PBy)
bialgebras A, B, an invertible ’
non-degenerate R € A® B defines -

®X QY \Z=X1Y ¢ 7
double-meta-bialgebra morphism {A%7 @ B¥"} {D¥7}

{POUBxy} — {A®X ® B®Y}. Thm? Up to ??, there is a unique
bialgebra structure on D := A ® B such that the diagram on the
right commutes.

240322 AP: Projects: HigherRank: Rank-2 Gassner:
R2G; 5 [&_]1 := Expand[& /. {

€5 :->Tiej+ (1-T;) e;, 'Fj :-)Sifj+ (1-5S;) i,
8y TiSigj+ (1-TiS;) 8
+ (Si+Ti—ZSiTi) eifi+Si (Tl—l) ei'Fj+Ti (51—1) eJ'F]_}]

2

The last line is a “cross-rep glow”. Prob. Find all cross-rep glows
between products of Gassners at different 7 parameters. There
too: a more general rank 2 Burau.

240415 What are burves, plane curves mod braid moves?

240404 MAT 198 Cryptology dreams: Enigma, compression, DES,
RSA, Bible codes, Bitcoin, homomorphic computation.

240401 Projects: APAIL: APAILinks2.nb: Why does p; makes sense
for links? Does it always vanish when the MVA does? An MVp,?
240328 Proj. Say “Rasmussen’s s” w/o saying “spectral sequence”.
21035 Boninger’s conjecture: The coefficients of p;(K) in z are
uniform-sign for positive K. Tested in Rho_d-Positivity.nb
in AP: T-: Oaxaca-2210. True for A by Cromwell’s “Homoge-
neous Links”.

20310 Hartley: The Conway Potential Function for Links. Ben-
heddi, Cimasoni: Link Floer Homology Categorifies the Conway
Function.

240311 2024-03: Implementation of Kauffman States for tangles. Is
there a pull-push formalism for PA operations?

e Ozsvath, Szabo:  wxiv:1603.06559, Kauffiman states, bor-
dered algebras, and a bigraded knot invariant, «xiv:2212.11885,
The pong algebra, «xiv:2311.07503, Planar graphs deformations
of bordered knot algebras. Zibrowius: uxiv:1601.04915, Kauff-
man states and Heegaard diagrams for tangles. Roberts: axiv:
math/0607244, AGT 2009, Heegaard-Floer homology and string
links.

203050 [: Kauffman states <> tree-dual-tree pairs in the checker-
board graphs < one-long-path smoothings.

240304 IS the a local / size respecting description of knots < bnots?
In some completion? Being liberal about R1s? Allowing virtuals?
2032 JEF. Compute the sign of a length 10% permutation, 10 of
whose entries are hidden.

240301 Q. A local description of the Wirtinger-Alexander det-signs?
w2y In Kauffman’s Formal Knot Theory, A state model
for the normalized Alexander polynomial. Implementation:
VxF_Alexander.nb in AP: Pe-: Martchenkov. —p4:230609.
202212 “The Alexander module dogma is wrong”.

Dq,xf(x)
Dy ey = ey (and @2 = D); seek it and ey and xy = gyx in nature.
Finds: [a,x] = x = &"x = e’xe’. Also, in tensor powers with
Xy = el@tFa-1)x have Xi X, = &' XX for k < L.
240213 Q. Do braids act on multi-Fox profiles of free words?
190320 Proj. Analyze 2016-06/Turbo-Gassner (also Talks/Toronto-
1912/GvIExamples). Is it homological? Find it in Artin’s repre-
sentation. Following Ito@M 19, relations with Garside lengths?
2402000 Jim Davis: A Witt-valued quadratic pushforward story?
2402000 Calaque, Roca 1 Lucio xiv:2402.05539 Associators from an
operadic point of view, a survey of associators.
20130 Garoufalidis, Kashaev .xiv:2311.11528 Multivariable knot
polynomials from braided Hopf algebras with automorphisms.
Also has a Drinfel’d double alternative.
unz2 @: With Z a domain and Q its field of fractions, given
0: R — G invertible over Q and (-,-): R® G — Z with
(r1,0r2) = (r2, 0r1) get a symmetric (-, -): (cokerz )®? — Q/Z
by (g1,82) = (Gélgl ,82)/Z. Q. When do two presentations yield
equivalent (-, -)’s?

F(gx)—f(x)

prara has

o317 Wikipedia:  g-derivative:


https://drorbn.net/UGP
https://drorbn.net/UGP
http://drorbn.net/AcademicPensieve/Projects/HigherRank/TheCast.pdf
https://drorbn.net/AP/People/Kuno/CheatSheet_Kuno.pdf
http://drorbn.net/AcademicPensieve/Projects/HigherRank
http://drorbn.net/AcademicPensieve/Projects/APAI/nb/APAILinks2.pdf
http://drorbn.net/AcademicPensieve/Talks/Oaxaca-2210
http://drorbn.net/AcademicPensieve/2024-03
http://arxiv.org/abs/1603.06559
http://arxiv.org/abs/2212.11885
http://arxiv.org/abs/2311.07503
http://arxiv.org/abs/1601.04915
http://arxiv.org/abs/math/0607244
http://arxiv.org/abs/math/0607244
https://msp.org/agt/2009/9-1/p03.xhtml
http://drorbn.net/AcademicPensieve/People/Martchenkov
https://en.wikipedia.org/wiki/Q-derivative
http://drorbn.net/AcademicPensieve/2016-06/nb/TurboGassner.pdf
http://drorbn.net/AcademicPensieve/Talks/Toronto-1912/nb/GvIExamples.pdf
http://drorbn.net/AcademicPensieve/Talks/Toronto-1912/nb/GvIExamples.pdf
http://drorbn.net/dbnvp/M19_Ito.php
http://arxiv.org/abs/2402.05539
http://arxiv.org/abs/2311.11528

200118 Proj. Understand “tangle nullities” (cf. knot nullities).
2015 Borodzik, A. Conway, Politarczyk axi:2111.10632, Sec-
tion 1.1: TL signatures from matrices presenting Blanchfield.
Kearton (1978): A edge-centric matrix presenting Blanchfield.
240103 Formal perturbed Gaussian integration, sans the determinant
prefactor, is invariant under all linear coordinate changes.
201020 Projects:  APAI: PerturbedGaussianIntegration.nb:  With
K a knot diagram, w its writhe, xK its rotation by
180°, R, the integrand for p;, P = { p;zﬁ ;jfn :1 }
Xi—=T"i(p1—pit1), pi—>T Vixi, pj—>T 7" x;, .
c (sij)eK{ x'(—’TV"((Jrl—)TA')PiH+T’plil’j+1) J } with v the
Alexander numbering, get §R1 (nK) VERI(K)/P.
2401020 2023-12: BrldgesAndTunnelq.nb. Palindromicity using
bridges and tunnels.
32t Q. Are there “dual presentations” signature formulas?
s Q. Do virtual knots have a meaningful Dehn fundamental
group? Is it related to the two Wirtinger ones? Are there others?
»u2 In the knot complement cyclic cover context, 0 — H(X) —
Hi(X, f’) %
Ho(p) = Ho(X) = Z so H(X) ~ kerd ~ H(X, p)/ims.
230406 The AKKN operational envelope: Cuts, then doubles (and
reversals), then letter substitutions, then infusion of constants,
then merges.
231205 LOopez Neumann, van der Veen: axiv2312.02070,
bounds from unrolled quantum groups at roots of unity”.
a0 Q. Is the pentagon in
emergent 2-poles 2-strands
equivalent to the standard FL-
pentagon? (The spaces grow slower!) Can @,,,; be found degree
by degree? Is there a GT group? Isomorphic to a known variant?
20720 In framed X2, mod homotopy, curves are the same as “sailing
curves”, immersions whose tangent avoids direct front winds.
2311052 Implicit in Chrisman, Todd «xiv:2307.09387: 2K (D) = Duw,
where w € H'(D) is the self-intersection 1-form of D, the under-
lying graph of D. Is there a rotational version? —p5:141113b
23u03 Tautology: Alexander numbering < homologically trivial.
20818 Abbasi’s uK — vK, “opposite inner-most pairs of non-
local R2s can be removed”: An “even set of xings” has even in-
cidence with every face. Non-empty ones transport through lo-
cal R-moves, get created when a non-local R2 is performed, and
unions of even sets can be projected preserving R-moves. Now
use Abbasi’s zigzag trick to reduce the xing-number profile be-
tween non-local moves. Qs. Links? Rotational virtuals? Braid-
like R-moves? Does u <— vK preserve 1-cycles? Can these
ideas be used to prove Satoh’s conjecture?
231014 Papers/ktgs: Why the dots?
o — V12 withv = Z(Q).
2310132 'Turaev’s axiv:math/0310218
“Virtual Strings” has “based matrices” and shceness criteria.
231000 Best w-practices:
1. Trivalent tangles are end-labeled, to make a circuit algebra.
2. Tubes are bare (no colours and/or orientations).
3. Crossings have no signs; filtration is by comparison with vir-
tual crossings.

ker(i,) — O is split exact, where Z[T*!'] =

“Genus

easy

4. Vertices are oriented and have marked legs: stem (s), upper
(u), and lower (/). They are classical: they satisfy both R4s.

5. Wenjugating interchanges the two vertex types, and adds a vir-
tual / < u crossing.

6. Only stems can be unzipped. Unzipping unwened edges con-
nects u to u above a connection of / to /. Unzipping through a
wen is defined by wenjugating it out.

(0S4,

231010 In arxiv:1612.05641, a factorization of half-Dehn:

OO

23108 Is there a finitely presented algebraic structure made of un-
oriented pure tangles?

2310020 Projects: FullDoPeGDO: cR.nb: in s12 4o (x1, x2) - Rpp =
Riz - (x1 + (1 — Bi)x2, Bixz), and (y1,y2) - Riz = Riz -

(1 M)’l + B, y2).

231002a PI'OJ “Seven formulas for p;”.

221228 Missing. A fully defined theory of pushing forward Gaus-
sians (better with determinants and signatures). Q. Does the sig-
nature pushforward work also for det’?

230015 Frohlich’s trace: Let A = (Ll(slo ) and ¢: Q[b,z,a] — Aa
by bkZ"a™ s bky'a™x"/n! (surjective as 0 = [a,b*y"a"x!] =
(I — n)b*y"a™x! in Ay). In A with f = f(a) and Vf =
fla) — fla—1), [x,f] = =Vf-xs0in Aa, 0 = [x,y"F fx"] =
(n + D)by" fx" — y"F IV so ¢(b7"f) = ¢("T'Vf). Ergo
G(tr): tr(eflePevet™) = ¢(efle®ier?) = ¢(efVekier) =
p(e@at(E+B(1—e7))2) _,57:200906, —p7:180909a.

230011 A
230004 If cobrackets come from the asymmetry of coproducts,
wherefore the Turaev cobracket?

203 With A == Z[T*!] and Ao := Z[T + T~'], is it that for every
A-module A there is a Ag-module BwithA @A = A ®n, B?
2822 Figure out the Kashaev-formula weight system (for A%?).

+) 1s a contraction algebra.

230817 Is there a Goeritz formula for A?

2302280 In VanDerVeen_Journal: Given a diagram D for a long K,
the phase ¢ along a curve y < D¢ multiplies by T° whenever y
passes over D with sign 5. Conj. lkg(a,8) = (T — 1){flow:
generated by «, measured by 8) + (phased a over B count). «
generates +¢-flow when it runs over D. 8 measures +¢~'-flow
when it runs under D.

200 Fox derivatives: in Hy (D, p), [y] = 2(0iy)[xi]-

K) mod AA?

10422 Yajima’s “On Simply Knotted Spheres in R*”: all are ribbon.
Pf. Enough: every simply-knotted balloon forest is equivalent to
a ribbon-certificate. Take an inner-most double line on a balloon,
slide out string ends and string transverses, and compress to a
new string. When no double lines are left, float balloons to un-
nest them, and iron wens to make string ends external. See sss:
KAL-140520. I don’t fully understand the case of tubes.

230725 In w, what about g x (g™ @ ¢*)? And flying graphs?

2303042 Given a long K, is K = (—
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23720 BBS with Suzuki on Heisenberg doubles.  Also her
axiv:1612.08262, Kashaev’s axiv:q-alg/9503005, Baseilhac’s axiv:
math/0202272 and axiv:1101.3440, and Baseilhac-Benedetti’s axiv:
1101.1851.

Loépez-Neumann @ [K-OS],
twisted Drinfel’d doubles: Let H
be a f.d. N-graded Hopf algebra and _

let O(h) = t"h, h € H. Virelizier =

(2000): for each n € Z let D,, = H* ® H with multiplication as on
the right. This is NOT a Hopf algebra (if n # 0) but there is a “co-
product” A, Dy — Dy ® Dy, and antipode S,,: D, — D_,
satisfying graded versions of Hopf axioms.

1300sa LOpez-Neumann@[K-OS]: X € Rep(DH) iff X € Rep(H)
together with a collection of half-braidings {oyx: Y ® X —
X ® Y}yerep(n)- Thus, Rep(DH) is the Drinfel’d Centre of
(Rep(H),®) (centre as for monoids, but it’s a monoidal cate-
gory!). It is a braided monoidal category.

230711 What’s the canopoly envelope of Khovanov’s Frobenius al-
gebra as generated by {)-(, O+, ®+}?

2306120 For matrices A, B, is {A: 3v Av = ABv # 0} always finite?
(No; take A,B: R} | — R with A = x + y, B = x. Then with
v=(l,1—1),Av=ABv=21#0.)

230600 AlexanderUsingDehn.nb in AP: P-:
—p2:240221b.

230425b

ﬁh Ny
~ " hi \hle

\¥

Martchenkov.

230607 Abstract version of det (é 5) = det(A) det(U—~CA~'B)?

20606 Alexander: tA — AT, Tristram-Levine: (1 — w)A + (1 —
@)AT = (& — 1)(wA — AT).

230525 Are there other nearly-linear invariants of tangles, beyond
linking numbers and signatures? —p6:210114a

230419 Sydney, Mar-Apr 2023. In AP: A—: Alekseev_Kawa—: An-
notated AKKN1. In BBS: Hogan: Multiplication, exp, and O
in A'P25 (1 pole 2 strands); implementation in AP: —: Hogan:
Complss.nb. In BBS: Dancso: “weakly parenthesized” tangles
in a PDS, searching for div in strand doubling A*P!S — A?P2S
(more likely KV2 is in pole doubling A'P'S — A?P!S in degree
1), the pentagon in A*P?S (—p3:230404).

230417 Proj. Extend knot colouring to tangles in Zombian language.
206112 Q. What conditions on (A, B, {-)) are enough to make the
Drinfel’d double associative? Examples beyond Hopf algebras?
Restrict attention to braids?

2020 Proj. Develop a language to describe A/ (1)< in terms of
FA/FL. What are the atomic spaces and operations?

230321a LOpez-Neumann and van der Veen, axiv:2211.15010, [K-OS],
email: A “twisted double” that may replace the need to deform
the co-product.

23037 Q. In PDS, is there an expansion for v-tangles?

2303172 Proj. In PDS, study emergent v-tangles and/or v;-tangles.
nowe In PDS, is A*/*+1 isomorphic to “FL-dirty A”? Is there
a homomorphic ss-degree expansion A* — A**T1? Does the
sequence 0 — (wheels) ® FA — ﬂg — FA — 0 split?

a5 In 2023-03:  AlexanderLogConcavity.nb: Testing log-
concavity for alternating knots, inspired by axiv:2303.04733 by
Hafner, Mészéros, Vidinas.

230313 Hiroe, Negami, .xv:2303.05770 “Long-Moody Construction
of Braid Representations and Katz Middle Convolution”.

2201120 Construct homomorphic expansions for tangles in PDS,, ss-
degree by ss-degree starting from FG, — FA,.

230227 Equivariant linking numbers: o Kearton (~1978): Blanch-
field formulas. e Kojima and Yamasaki (1979): First defini-
tion. e Kricker’s and Garoufalidis’ axivmath/0105028: Definition
from the Kontsevich Integral. e Garoufalidis’ and Teichner’s arxiv:
math/0206023: Abstract definition (also, indication that p; sees
genus). e Ohtsuki 2007 “Invariants ...Surgery Presentations’:
Some computations, probably no PD formula. e Lescop’s axiv:
1001.4474, .xiv:1008.5026: Abstract definitions (also appearing:
(log A)’). e Friedl’s and Powell’s axiv:1512.04603: Blanchfield for-
mulas from Seifert surfaces.

2302280 Negi, Prabhakar, Kamada axiv:2302.13244, twists in v-knots:

T TER

230217 Groningen, Jan-Feb 2023. In Projects: MetaCalculi: Uni-
taryGamma.nb: A pairing with a Lagrangian property and an
w/@w = det property for I'-calculus (single variable). In Talks:
MoscowByWeb-2104: Hodge.nb: Hodge infrastructure for A-
calculus; exponentials are preserved, but unfinished unitarity
property. Lashing fails at Projects: APAI: Lashings.nb.

21118 Do. Unify Goldman-Turaev (GT) with equivariant intersec-
tion numbers. Understand the action of the braid group on GT
(and its expansions). Related to the unitarity of Gassner?

23023 Do. Digest S (V) /A(V)-exponentiation as “unfurling”.
2302130 Re. wefl/mo21, is there a fast zero-test for linear combina-
tions of Fermionic Gaussians?

230103 Q. Are there “R-matrix” long knot invariants in which a dis-
tinction is made between R;—; and R; ;? “Scheduled tangles”?
230200 Chal.  Find topological interpretations for QA Alexander
formulas. L.e., what do specific matrix entries mean?

230203 Q. Might it be that determinant formulas for Alexander
should depend on a presentation matrix along with a certificate
that it presents a torsion module?

230203 Do. Analyze Alexander determinants for tangles similarly
to the signature analysis.

soon In T, is there an infinitesimal version? Are there im(«)
“classicality” conditions?

20201 In T, for classical tangles A = LA with analytic £y. Is
(A, @) = L(A, w) with analytic £?

230118 Proj. Write ValidatePD and PlanarQ for KnotTheory ‘.
230131 In T, truly understand the “flatness property” of w.

221213 The signed number of ascending crossings is invariant under
R2/R3.

»ii2 Q. Is Alexander a counting of representations?

221200 Which Gauss diagram formulas vanish on classical knots /
tangles? Tanglify “the linking matrix of a classical link is sym-
metric”.

22128 Q. Is there a 3D understanding of the balancing of A(K)?

221114 Burton tabulated knots to 19 crossings.

210250 Boyle@OQOaxaca: Develop a finite
type theory for SNACKSs, Strongly Neg-
ative AmphiChiral Knots (long knots in-

o
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variant under 180° rotation with vertical flip, as 41). Probable ex-
amples in «xiv:2206.03598. Q. If SNACKs are equivalent as knots,
in RP3? (No and no).
»imsa  Learn how to com- e .
pute invariants of knots pre-

- W\
Boyle’s@QOaxaca knot,  axiv: — 2 )
2207.12593. LQ__/)
221000 With V the Burau represen-
V*)[€lldoc — QuB,. So what?
20028 Q. Given a classical K, 3? automorphism ¢: n(K) = 7 O
st.g:n/[mn] 2 Z Ois (—1)?
T%)? | A(11,66) yet p 4 p1(11,66). Is there a Fox-Milnor K and a
ps.t.p? | A(K) yet p t p1(K)? —p5:220816
2022 A quadratic form Q on V induces Q' on V/(u) via
Leads to a characterization of signatures?
22021 Proj. Find Duflo in Goldman-Turaev.
220816 Q. When the Alexander polynomial factors, is there a rea-
of a w-knot with its mirror, modulo Alexander skein moves?
220807 Proj. Develop a “universal” Goldman-Turaev theory: With
G a group and F a free group, with |G| :== G/ AdG and |GG| =
there are b: Q|F| A Q|F| — Q|FF| and 6: Q|F| — Q|FF]|/alt.
(1) Really? (2) What Lie-bialgebra-like properties hold? (3) Ex-
pansions? (4) KV?
1 — PB,_,(M\m+r) — PB,(M\m) — PB,(M\m) — 1 is exact.
Q. An infinitesimal version?
2206150 Q. Which maps ¢: QF, — QF, preserve the filtration(s)?
crease the filtration? Riffled splicings with homomorphisms with
intersection countings?
220615 Does the recovery formula of HUJI-1912,
hold for virtuals?
220530 Is the o-algebra generating function poly-computable?
220026 Lamm lists ribbons with up to 12 crossings.

are they equivalent within SNACKSs? Are they the same as knots
sented by surgeries. E.g.,

tation of uB,, there is a non-trivial splitting of QuB, x H(V ®
220020 In Projects: RibbonKnots: Rho4Ribbons.nb: (p = 1 —37 +
Q' (x,y) = Q(u,u)Q(x,y) — Q(x,u)Q(u,y). Bestif Q(u,u) # 0.
son? (It factors more than Jones). Is every ribbon knot the sum
G x G/ Ad G (note the maps |GG| — |G| x |G| and |GG| — |G])
1502240 Fadell-Neuwirth: For 0 <r<n,m>=0, and M = Z§>1 | D?,
Just homomorphisms combined with translations? Which de-

P = Twi — p(T —1)?/T + 2Twawa + 2Twixy/(1 — T),

2041 Proj. Use Al to rediscover Fox-Milnor.

Niebrzydowski,
Pilitowska, = Zamojska-
Dzienio  xiv:1805.07817
“Knot-theoretic Ternary
Groups”. Also, Chavez,
Nelson  axiv:2204.05851
“A-Tribrackets and Link
Homotopy”.

sz Minsky: Fary-Milnor: y: S' — R3, « its total curvature.
Then k < 4m = 7y unknotted. Pf. Find a projection direc-
tion p € §? in which y has < 3 criticals, hence 2 criticals,

hence y is 1-bridge. As 7 travels length x on S2, (y)' spans
5

220413

[ablbed]]

[a[abe][[abc)ed]] [[ablbed]][bed)d]

area < 4k, hence some p is covered < 4 times. [] Fur-
ther proofs. Petrunin, Stadler .xi:2203.15137. Generalization.
2n(bridge number) = (infimal ).

220321 Q. What are the ADO (Akutsu-Deguchi-Ohtsuki) invariants?
20302 Giroux, Goodman, axivvmath/0509555: fibered links all come
from plumbing.

2012250 Proj. Develop poly-dimensional braid representations via
“Burau/Gassner homology” (cf. 2020-07: HeisenbergPerturba-
tions.nb).

2012 Miller: All the Ways I Know to Define the Alexander Poly-
nomial.

20102 Dream. (1) An extension theorem for Heisenberg modules.
(2) All quantum invariants arise in this way.

2225 Q. A quantum mechanical interpretation of coloured Jones?
212220 Owens’ arxiv:2112.10706 has a list of sliceness criteria.

2112222 Owens and Swenton’s “An Algorithm to Find Ribbon Disks
for Alternating Knots”, axi:2102.11778 and here, has programs,
data, and stats. —p6:210517

2121 Q. Mirror and glue a slice disk (R%,S = R) c (R, R?) to
getaw-knot K = R? c R* =R% UR* . Is A(S) = |A(K)|*?
2206 Signatures: I know neither the domain (tangles as what
algebraic structure?) nor the range (as algebro-geometric ob-
ject, without evaluation in R/C). Are signatures compatible with
strand doubling? What’s the multi-variable version?

ains Is there a universal way to express the quotient
MVA— Alexander?

2014 Aizawa, Harada, Kawaguchi, Otsuki, axivmath/0612781: All
Link Invariants for Two Dimensional Solutions of YBE.

210030 In Ruppik’s talk: Any epimorphism 71(X,) — FG, is real-
ized by a handlebody.

210023 Roland: @ makes sense in (Z/p)[#]/(h”).

21018 Compact < Every open cover that’s closed under pair unions
contains the full set.

20016 Do, Implement and double the Taft Hopf algebra (e.g.
sec. 4 of Montgomery, Schneider, “Skew derivations of finite-
dimensional algebras and actions of the double of the Taft Hopf
algebra”). Compute invariants. Compare with axiv:2103.01081 by
Feng, Hu, and Li, axiv:1805.10340 by Cline, and Cline’s thesis.
210008 Farley’s uxiv:2109.02815: The Planar Pure Braid Group, I';, ==
71 (R™\{triple intersections}).

210005 The thickening {signed bipartite planar graphs} — K is
surjective. Is there a local theory? Finite-type? Virtual?

2100052 Checkerboard / Alexander knots: Reidemeister theory? Al-
gebraic structure? Finite-type theory? Relations with almost clas-
sical? Signatures? Other invariants?

13y Boden: A v-knot is “Almost Classical (AC)” if it is homo-
logically trivial on a surface. Equivalent to “image in K(QO, )
splits”? Is there a FT theory for AC knots? Is there “H' of the
carrying surface”, an invariant of v-knots? —p3:231105a

2006 Y-C. Tang: u-width(K) = 6 > 4 = v-width(K) for
Ke {918’927’ 1024, 1025, 1042, 1044}.

210802 Write Duflo in DoPeGDO language.

170316 Wikipedia: Wigner-Weyl transform, axivhep-th/0011137 (&
within): Gaussians compose hyperbolically, exp (—a(g? + p?)) »

exp (—b(q” + p?)) m eXp <_ 11;‘%1) (¢° + pz)).
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Signatures:  The “standard” & la Tristram—Levine,
KnotTheory‘, Goeritz (e.g. Ozsvath-Stipsicz-Szabd), Kashaev’s
axiv:1801.04632, A. Conway’s axiv:1903.04477. Also Cimasoni-
Conway uxiv:1507.07818 and Merz’ uxiv:2104.02993 on additivity
defects of signatures of braid closures.

210106 The “Iterates Completion” M of a Vect-enriched category C
with an ideal 7: adjoin “iterates” a* := (1 — a) ! for endomor-
phic a € 7. Commutes with additive completion, with positive

_fa b\ _ (a+bd*c)* a*b(d+ca*b)*\,
coefficients: (c d) = (d*c(a+bd*c)* !

210414

(d + ca*b)*
If C is monoidal, contains det(1 — A)~! for A € 7? Relations
beyond a*b(d + ca*b)* = (a + bd*c)*bd* with a, (b|c),d € T at

b
@ [ ] - [ ]
s
Canonical forms for morphisms? In poly-time? Carries Alexan-
der? 2021-01: Det3x3.nb, —»p7:181222b, “weighted automata”,

“rational series”.

151216 Proj. Braidors & weak associators: B = ®Y12R12@ 021,
BO12g02.13 g023 _ p01.2.3 g013 p03,1.2.

@ ? Alsofjust (a + b)* = b*(ab*)* = a*(ba*)*?

Extensibility / uniqueness in A, sder, ['? A KV/WKO3 variant?
Are they enough to quantize Lie bialgebras? To solve YB?

a0s2s TIL (Kuperberg on FB, 2021-05: FubiniCounterexam-

x—y)dxd
plenb) o o i ey

210517 Manolescu@BIRS: Sherry Gong has a program to find rib-
bons for (ribbon) knots. —p5:211222a

210512 Q. What is docility for maps between polynomial rings?
210506 11 (SLa(R)) = Z.

210420 On the Blanchfield pairing: mo:7411.

210008 Lobb’s talk, “Four-Sided Pegs Fitting Round Holes Fit All
Smooth Holes”, inspires plotting Mob = Conf,(S!  C) — C?
via (z,w) = ((z+w)/2, (z—w)?) to get a circle-boundary Mébius
band in R3.

210320 Q. What values take singular Gaussian Fermionic integrals?
a031isc Chal. Interpret Leclerc’s “On Identities Satisfied by Minors
of a Matrix” in terms of Fermionic Gaussians.

2103180 Grinberg’s book, “Notes on the Combinatorial Fundamen-
tals of Algebra”.

210316 Q. Why are Fermionic Gaussian compositions so similar to
Bosonic ones?

a nice Fubini counterexample.

ios2zie 1 don’t understand w | c¢ S © ‘ S
the MVA (and yet its “¢[a 0 — b=
there). E.g., does the Ha- § |y = p=l—a ‘“ Yo/u

lacheva meta-trace have a

tensorial representation —p7:180909a? Why is it independent of
the component left open?
2021a A*(X* U Y) with deg X*
algebra with ¢, = @’%: A*(X*UY) — A*((X—x)* U (Y —y))
hence A(X) = A*(X* U X)o is a traced meta-monoid with
m; = cy/({ = &€y — z) and try(A) = ¢y Halacheva (~):
Contains I' (w/ fixed colours) via Yx: (w, M) — we=Msy Pre-
dict A from I'? Interpret A in ybax? Related to super-algebras?
Raise A to meta-Hopf? Understand im(Y')?

210217 Do. In DoPeGDO for ybax, do a first?

w2172 Proj. A concise proof of Alexander / Markov
(including an n3/? complexity bound and an imple-

—1,degY = 1 is a contraction

6

mentation). Q. Is there a framed Markov theo-
rem? Lambropoulou Rourke “Markov’s Theorem in 3-
Manifolds™: “Markov theorem” wusing only L-moves:

w\ a7
X /5

Also: Sundheim, Traczyk, Morton, Birman, Birman-Brendle.

210211c Do. Super-DoPeGDO.

new

new
strands

strands

\breakpoint

/\ |

L-over

2102110 Do. A" and super-Lie-algebras.
(=n"

n

wos Wherefore (3,5 tr A"A) exp (Zn>0 trA”) 1?

2021-02/rdet.nb: use for quick det computations in rings in which
non-zero integers are invertible. —p6:210130

2003 Q. An Archibald calculus that includes strand dou-
bling? A common generalization of Archibald- and I'-calculus?
—p7:200804, —p6:210211a

210204 Conway’s talk, “Knotted Surfaces with Infinite Cyclic Knot
Group”: a topological classification of surfaces X with 7} (X¢) =
Z in a simply-connected 4-manifold.

20130 Itai: Computing det over a ring R in poly-time: compute
det(1 —€(1—A)) in R[] by Gaussian elimination and formal in-
versions. Butit’s a polynomial in €! Now set € = 1. —»p6:190314b

aoi4a Feller’s talk:  the fractional Dehn twist coefficient, the
unique homogeneous quasimorphism w: B, — %Z with defect
Supgscq |/ (8h) — £(8) — F(W)] = 1 st w(A2) = 1, w(By_1)
0. Invariant under conjugation, probably under strand doubling.
Also Malyutin, “Twist Number of (Closed) Braids”.

2101280 Do, Use @ to compute A" (Oy,). —p7:200906

a10128a Hom’s talk, “Infinite Order Rationally Slice Knots”: Ratio-
nally slice := bounds a smooth disk in a QHS*. Thm. Using
Heegaard-Floer, there is a Z* @ (Z/2)® in rationally slice knots
modulo concordance. Levine 69°: algebraic concordance group
:= {Seifert forms} /(metabolic, vanishes on half-dimensional sub-
space) = Z° @ (Z/2)* ® (Z/4)*

201240 Manturov’s philosophy: “If something is wrong, it’s be-
cause it’s not drawable on the plane. This must be because of a
homological obstruction, which leads to a parity, leading to pro-
jections, brackets, coverings.”

2101240 Manturov (zoom): his “Parity and Projection from Virtual
Knots to Classical Knots” has a combinatorial proof of Kuper-
berg’s theorem.

210121 Khovanov’s talk, “Bilinear Pairings and Topological Theo-
ries”: “near TQFTs” regressed from arbitrary invariants; espe-
cially in 2D.

zonap TIL. “Digit ratio”.

210107 The denominators miracle:
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=a+((1—c)de+(1—0b)fg+dmg+ fne)/((1—b)(1—c)—mn)
=a+ (db*e + fc*g + db*mc*g + fc*nb*e)(mb*nc*)
200017 Do. Zipping in the 1PI context. Convert diagram from “‘ex-
ternal assembly” to “merging of completed”.
2(1—c) g =

[ a+b2/1—6))
—a)(1—b)—12° C_Sz/lfc
tlsbcm - %C)c/z = — sb/(1—c)

1—c

sb _ s2b? 1 s
- Y T U E) T
202 +52((1—a)(1—c)—b*) s2(1—a)(1—c)
=((=a)(1=0)-p) ~ 0=o)((I—a)(—0)—) ~ (—a)(1—0)—b"

BN

01225 Zipping twice:

F = (D

C T T d)

sC

w1230  People: VanDerVeen: Singu- 1 a b
larGamma.nb: S,, (on right) is a general a e 1—et
singular point in I'-calculus, with S 4| =] = bl—e et
Rup and S gp|,_,—1 = Rl;ll.

2 Q. If B12 € B, then ,310',1,320';1 and
Bio, lﬁzan have the same closure. How are
they related by Markov moves?

1]

Sol’'n from Birman-Brendle PN
wxivmath/0409205, Fig. 13: W —N1
“Markov” the red strands on the right.

2012140 Polyak: {planar diagrams}/(R1r, R2b, R3b) describes knots
via braids, but by counting counterclockwise cycles in the ori-
ented smoothing, are more than knots.

2012140 Q. What are {planar curves}/(R1l, R1r,R2b, R3D)?

201200 Bolan: 4/20%29 ¢ Q.

201117 Q. Are there GPV formulas for tangles and links?

2z Piccirollo’s talk, “A Users Guide to Straightforward Exot-
ica”: has a calculus for handle decompositions of 4-manifolds.
201105 Dynnikov’s talk, “An Algorithm for Comparing Legendrian
Knots”: Legendrian knot: in ker(xdy + dz). Have Reidemeister
theory. Related to grid diagrams. Topological meaning?

201023 TIL. Merge “only” in “she told him that she loved him”.

ForA = (@ DY _ (1 bd\ (a=bdc 0\ (1 0\ _
181222b 'Or = c d = 0 1 0 d gc 1

M(p-+9)x (p+q)> 1 Al = |fl||a1— {9&|, and A-! =
(a —bdc)~ —(a —bdc) 'bd o
(—c?C(a—ch)l J—i-c?c(a—bcfc)*lbj , with d = d—'.

2019-03, —p9:190312, —p6:210106, Bareiss’ “Sylvester’s Iden-
tity...”.

11222 If A € M, and w = ~1 has de-
nominator w, so expect [A~! cw ™. Yet |[A7!| = w™!

2011 The Steinberg relations between elementary matrices:
eij(d)eij(u) = eij(A+ ). [eij(A),eup)] = en(Au) for i # k,
and [e;;(A), exs(u)] = 1 fori # land j # k.

w06 Q. Let I, = ker(AB — PMB) and let A,|, =
[1r " lW/I;"Jvl What is A,|,,? Are there “expansions”? Are there
“Burau/Gassner expansions”?

200025 Riddle (Matthew Bolan) 37 cont. f: R — Rs.t. fof = cos?
200216 Direct proof that uB,, — B, (cf. Gaudreau, axiv:2008. 09631)'
ForWZHlala'l] <k<n0<

tively by dyo = k and for @ > 0, diy = dk,a,fl + Sa (51% (5](]0).
Drop from w every 0' j for which s, # dj, o—1 — di,,a—1 (Well
defined onB,,!). Iterate The result is a retraction \B,, — uB,,.
200006 With g = slg = (,b,a,x)/(|a, x] x, la,y] =
—y, [x,y] = b,[b,—] = 0), U(g), is freely generated by
{bra"} r<n, also {Yra"x*}ias0, for [a,ya"x"] = (n — D)y'a"x"

forces | = nand xa = (a — 1)x implies xf(a) = f(a — 1)x
so [x, f(a)] = (f(a—1)— f(a))x so with a®) = (“Jkrk) =
(a+1)(@a+2)---(a+k)/k! and o=V = 0, [x,a¥]

—a%*=Dx so0 [x,y a(k)x”_l] = nby”_la(k)x”_l — y”a(k_l)x”.
Thus in U(g) 4, by"x" = 0 and y'a®x" = nlb"a**+"). So {p*a"}
generates and b""!'a" = 0. The same relations also follow from
[ la®xn y] = —y'a*=Dx" + nby1a®x*=1 and these are
all the relations in U(g),. —p3:230915

180909a The meta-trace (simpler before quantization?): At k = 0,

2
. E( by Pl Bl m) Then ruled by Cupe o>

Cia LR Co viad' = pl? — pdl and d* = (0p5° + cyc. perm.),
where pj{j = (o — a+a,& — A&+ Em —
ni +Am, b — Bi +B; — §,7p) More generally, tr, =
E (ra/m,Bm/h + SBubm + taman, WWM)
2018-08: Trace.nb, —p6:180821b, —p3:230915.

20827 Baby DoPeGDO in 2020-07: HeisenbergPerturbations.nb
and People: VanDerVeen: TimidHeisenbergRGeneralForm @ .nb.
wos  Exponential zipping:  With [f], = e%%f =
<f|zaz+z’,g“%{+§’>,1;zl<_,gl (so <f>/l = [f]/l|z=§=0) and Py =
log[e/]a, have Py = f and 0,P) = (0,0;P,) + (0.P1)(0¢Pn).
Proj. Extend DoPeGDO to EDDO (Exponentiated Docile Dif-
ferential Operators). 2019-03: requires the “wake equation”
LW/ = WioWi.

200811 Q. In cU , if Q is quadratic and P is docile, are log O(e?)
quadratic and log O(e”) docile?

10312 Proj.  Truly understand KAi(K) = 1 = K = 1. If
Kh(D) = 1, constructively reduce D to 1. Kronheimer, Mrowka
arxiv:1005.4346, “Khovanov homology is an unknot-detector”.
k#K', with K, K’

Pensieve:

200807 Q. Is there a unique factorization K =
virtual knots, and x maximal classical?

200806 Q. Is there a link invariant UMVA such that UMVA(L) dom-
inates all the MVAs of satellites of L? —p6:200703a

200804 Costantino-Le axiv:1907.11400: Q2 (SL(2)) in skein theory.
20721 Q. Is there a unique factorization T = g'T’, with T, T' € T,
and B’ € By, “maximal”? What is 7,,/8B,?

200703 Kassel-Turaev: X a punctured disk with basepoint d,
¢: m(X) — G a surjective homomorphism, (,d) the cover of
(X, d) corresponding to ker ¢. Then A := H{(Z,d) is a left mod-
ule over ZG of free rank rk H; (X).

200625 Beliakova@KOS: “Partial trace property”.

200618 Meusburger @ KOS: Mapping class groups presentations by


http://drorbn.net/AcademicPensieve/Projects/BabyDoPeGDO/nb/ZippingTwice.pdf
http://drorbn.net/AcademicPensieve/People/VanDerVeen/nb/SingularGamma.pdf
http://drorbn.net/AcademicPensieve/People/VanDerVeen/nb/SingularGamma.pdf
http://arxiv.org/abs/math/0409205
https://lrobert.perso.math.cnrs.fr/kos.html
http://homepages.warwick.ac.uk/~masgar/Seminar/current_seminar.html
http://drorbn.net/AcademicPensieve/2019-03
https://www.ams.org/journals/mcom/1968-22-103/S0025-5718-1968-0226829-0/S0025-5718-1968-0226829-0.pdf
https://www.ams.org/journals/mcom/1968-22-103/S0025-5718-1968-0226829-0/S0025-5718-1968-0226829-0.pdf
http://arxiv.org/abs/2008.09631
http://drorbn.net/ap/2018-08/nb/Trace.pdf
http://drorbn.net/ap/2018-08/nb/Trace.pdf
http://drorbn.net/AcademicPensieve/2020-07/nb/HeisenbergPerturbations.pdf
http://drorbn.net/AcademicPensieve/People/VanDerVeen/nb/TimidHeisenbergRGeneralForm@.pdf
http://drorbn.net/AcademicPensieve/2019-03/
http://arxiv.org/abs/1005.4346
http://arxiv.org/abs/1907.11400
https://lrobert.perso.math.cnrs.fr/kos.html
https://lrobert.perso.math.cnrs.fr/kos.html

Gervais, Penner, Bene. “Pivotal Hopf monoids”. How much of
her work is OU / sutured 3-manifolds? Q. Are there virtual ver-
sions of other mapping class groups? Will they have simpler pre-
sentations, like AB is simpler than PB?

20061 D. Long: Given p: AB, = F, x B, — End(V) constructs
pT acting on (augZF,) ®zr, V = 2" ®z V.

200523 TIL. El(x) = Sio %,dt ~ Zn>0 (_x):n!.

Zn>0 n!(_e)n.

O ¢ dx
AISOS 14+ex ~

20021n Piccirillo’s knot arxiv:1808.02923 requires

Kh(55xings). 2

20s21a TIL. Naisse: “graded monoidal cate- <\
gory”. j\\ 7
200520 Is the gr of acyclic tangles acyclic arrow =
diagrams? What’s the right algebraic structure?

180406 Proj. A volume V yarn-ball knot has
~ V43 xings. Can compute linking numbers
in ~V time. m; has ~ V generators/relations.
Is the degree of Alexander is bounded by
~ V? Same for p;? How big is a KTG pre- yuw.waterfrontbia com
sentation? How high the genus? The hyperbolic volume? The
degree of Jones?

170401 Proj. over-then-under “@-Tangles”. Closed under compo-
sitions; (v-)braids are @; non-braid ©-tangles? Relations in ©?
In A®? Not all tangles are ©? Alexander properties; v-version.
Associators in A" ~ A®: Constructible? Sufficient for EK? Re-
lations with Chterental’s “virtual curve diagrams”? Q. Is there a
quotient-completion-extension 7~ — 7 of 7 = {tangles} s.t.
in 7 every tangle is © and s.t. all Reshetikhin-Turaev invari-
ants factor through 7 ? The w reduction (with pacifiers?)? Does
©/R1,R2 — vT?

20026 Meadow: commutative ring with unit with x — x—
(x D)1 =xand x(xx 1) = x.

20020 Audoux, Bellingeri, Meilhan, Wagner in axiv:1507.00202: Is
BB — PT injective?

20020 The Hopf axiom S = I = I * S = ne is too strong, so for
involutive-Hopf-algebra invariants R2b = R2c. —p10:180909b.
2002042 § = g[l‘il] b <C> with [C, —] =0, [t”a, tmb] = t”+’"[a, b] +
Snemnia, byc.

moi2¢a Wanted. A finite-dimensional representation of g}, |

Lst.

w127 Q. A “representation” theory g — gI7 | 7 Weyl actions?
w1 Kopparty on Berlekamp-Welch: The values of a degree n
polynomial p are given on a set with 10x points with n lies. Can
recover p in poly time! Used in “Reed-Solomon Codes”.

w12p Do. GDO for all Lie algebras.

w1z TIL. PIT (Polynomial Identity Testing) is BPP (use random
evaluations on scalars and Zariski density) but unknown if in P.
wiors Def. A Q-module: An assignment Q +— Pp taking
S(V®?) — Set, along with maps Pg, x Pg, — Pog,+0, and
Po — Pr. o) for F € S((V*)®?). Interesting examples?

1911072 Do. Put co-Poisson-Hopf-algebras in DoPeGDO.

191021 BBs:Dror-191021:

N i %ﬂ,_jop‘ L
' ﬂgw An
7 v

Wooe- T
f 3
L birH- H[ G2
;m%r:gﬂ/( "”)‘/
//->1l slsbos CHEE
%l\ [{}é Dn.ml.u/_t%m-l %@bf(x{&
)7 I 15 9an-lead invacing. p'f L‘,

S

g 5 1=

/
T &Q“’J i /
o
S

0/\ n Lok Commyty x//¢w7ﬁy)
{»(r-h.\

e Requires [r,a;® 1+1®a;] =0. e« Geometric meaning for A" ?
e A diagrammatic quantization in A**? ¢ An © version?

wu0e Whirling (2019-11): W (; ﬁ) L (; a:__g " 9)
satisfies W"(A) = A~! for A € M,»,. Why won’t denomina-
tors explode?

191030 A direct sum Lie algebra can degenerate to a non direct sum.
191020 Do. 6T and TC solutions in 3D are too weak for Alexander.
1411142 Proj. Short paper on “crossing the crossings”, 2K : viK,, —
wXK,+1: definition, invariance, u-neutrality, associated graded.
Domination of Manturov, Bardakov, Boden, Brandenbursky. Re-
lation with Medina-Revoy. —p13:141107.

191020 Do. DoPeGDO directly with sl (or why it can’t be done).
wosos Do. For D € A, recover T4 (D) from 74(D). Recover the
sl invariant from the s/, one.

w01 “The n-Category Cafe is the left adjoint of the inclusion func-
tor of obscure mathematics into all mathematics” (credits on file).
woo1s Are there “homological virtual knots”, where only the ho-
mology of a carrying surface matters?

wosos Pulmann-Severa @.x:1906.10616: In C a BMC, [HA(C)] =
[lax monoidal nerves N: BrCom — C]. In C an R-iBMC,
[PHA(C)] = [lax monoidal nerves N: iCom(R) — C]. Drin-
fel’d: (C an R-iBMC) ~ (C? a BMC).

190722 Do. Develop the ©/ABR narrative to a solution of R2¢. Find
a linear-complexity embedding of tangle theory into diagrams
mod braid-like moves.

190723 Friedl, Powell @uxiv:1907.09031: if a knot J is homotopy rib-
bon concordant to K then A(J) | A(K). An AKT view?

o711 Q. Wherefore the Heisenberg Double H(A)? Kashaev (95°):
The Drinfel’d double D(A) ¢ H(A) ® H(A)°P

10700 Naef: If g/(U) © G G V, a faithful rep- glu 0 O
resentation of (g,v) eGx VinUPV @ 1L: 0 glv v
w12 Boot up to Severa: e Implement RI = 0 0 1

e/, .

10606 Needed. A precedent for “two-stage Gaussian integration”.

17000 What the world should filtered graded

look like. Z;: A representa- \\Z‘*

tion theoretic construction? TN .

A homological construction? 3;( - "i‘v universal

A soft construction from Z"?
A torsor? GT/GRT? A: a
universal Uy(g). An a priori meaning? 7: A universal ex-
tension/quotient of 7. Rotational virtual tangles? A quotient

Un(a) 2 U(0) 4] specific


http://arxiv.org/abs/1808.02923
http://www.waterfrontbia.com/ice-breakers-2019-presented-by-ports/
http://arxiv.org/abs/1507.00202
http://drorbn.net/bbs/show?shot=Dror-191021-022146.jpg
http://drorbn.net/ap/2019-11
http://arxiv.org/abs/1906.10616
http://arxiv.org/abs/1907.09031

thereof? v-Claspers? A closure of ©? —p9:190105a.

190603 Kofman in Da Nang: The Vol-Det Conjecture: For a hyper-
bolic alternating link K, Vol(K) < 2rlogdet(K).

wos30 Porti in Da Nang: For a hyperbolic K = §3 and || =
limy_0 N™2log |A}Y (£)] = vol(S\K)/4x, with py the N-dim
representation of SL,(C).

w0523 mes:Itai-190523+: LP inequalities: ||ul, < Cpaql|Vu/, in RY
with L = L — 15 Jul, < Jul, Jul?

wonis The non-linear Schrodinger eqn: 2oy = — 1Ay — Y|P~ 'y
ses:Itai-190523: conserves § || and § <%|V¢/|2 — #W/V’“).

180619 Does the Drinfel’d double generate all a4
“suppressed-cycle diagrams”? bi
wosoo Snyder, Tingley @uxi:0810.0084: T
with R=T;"'T;'A;>T. In DoPeGDO?

wosoy, Merkulov @.axiv:1904.13097:

b

“Grothendieck-Teichmiiller
Group, Operads and Graph Complexes: a Survey”.

k

1os01a Livingston @arxiv:1504.03368: “Doubly Slice Knots with
Low Crossing Number”. An AKT description? —p10:181218b
wo2ss DoPeGDO;: Quadratics are of weight precisely 2, inter-
actions of weight at most 2, with wt(x,y,&,n,a,b,a,p,€)
(1,1,1,1,2,0,0,2, -2).

190425a Darné @arxiv:1904.10677: w-braids up to homotopy.

10417 Riddle. If a box of sides (b;) is contained in a box of sides
(a;), then > b; < > a;. Khesin’s and Itai’s Sol’ns in %.

w414 With Ens. e Establish a cluster&DK dictionary. e Do
syzygy operators always eliminate the image of some “error op-
erator”, like d' /d* = 0 in papers/GT1?

14120 Chal. Mix braidors and solvable approximation.

14122 Q. Is there an interesting “braidor-liberator” algebra?

190407 DCA := Directed Circuit Algebra = Symmetric Strict Spher-
ical Category with singly-generated set of objects.

190400 Khovanskii @uxiv:1904.03341: “One Dimensional Topologi-

cal Galois Theory”.
w404 Do.  Implement Habiro-Massuyeau axiv:1702.00830, sec-
tion 9.1:
Pi= |\ = |\ = =

\/( A
R -0 =@ E

190324 In rec-tangles: rectangle = handle = hand = sleeve = pro-
tected zone = input of op. Is there a 3D description?

190325 TIL. Mathematica’s Notation package.

190322 Fiedler @axiv:1902.06091: “A refinement of the first Vassiliev
invariant can distinguish the orientation of knots”.

171205 (Approx.) On H*“? @ H with R = Id = p ® r (summed),
§¢ ®x = (gp | xr)is an integral. IPf. x;§¢ @ x,
xi{gp | xar) = xir'rPgppe” | xar) ~ xinr(gpp” |
xary ~ (i | (xr)sxph | (xr)a) ~ (xr)i ()2 |
(xr)3) {pp | xr) {¢ ® x. Verify! Attempt in
Projects/SL2Portfolio2/Doublelntegration.nb.

o342 Do. A graphical calculus for DoPeGDO and DoPeGDOs.
190321 After Rushworth: Is Jones on QHS a polynomial? A skein
relation? A Kauffman bracket? Categorifies? —p17:140116

9

wosi2 Def.  w|A means Vkw*1A¥(A). Ex. With o = [A],
w||(wB + adj(A)) (tested 2018-12). Q. An effective w|A certifi-
cate strong enough to certify the example? —p7:181222b

wosion Tree generation: 0T, = (0,T4)(0;T1). Legendre trans-
form: (Lf)(n) := crity(ny — F(y)) = nyo — F(yo), with dFy, = n.
190310 KV in F in Projects/MetaCalculi:

(Tl 1) (Tz 1) 2

S1 S2

T1 T2-1 4
( ty1+tp )

t1ta (ta+t2) T3 (T2-1)
(T1-1) (T1 T2-1)

t1ta (ta+t2) (T1-1)Tq
(T2-1) (T1 T2-1)

t1+\/ t1-Ta \/

S1

t1+to t1+tn
ta- Tyt (ta+ty) Tg (T2-1) to+Ts ity (ta+ty) (T1-1) Ty
(T1-1) (T1 T2-1) (T2-1) (T1 T2-1)
s
2 ty+ty t1+ta
T 1 VT,

190225 “Set-theoretically-induced delusions of greatness”.

131203 Severa quantization, axiv:1401.6164: Given a BMC D (with
Manin (0,g,9*), set D (L((&)—Modq)), a co-braided co-
algebra (M,A: M — M?*,e: M — lp) init (M = U(g)
U(0)/U(0)a™), a second BMC C (Vect), a functor F: D —
C (F(X) X/gX) and a comonoidal structure ¢ (natural
cxy: F(XY) — F(X)F(Y) and ¢;: F(lp) — l1¢ respecting
braiding and associativity) so that

F(XMY) FUAD, F(XMMY) 22 F(XM)F(MY)
and  p(p) 9,

F(lp) —— 1¢

are isomorphisms (the clear cx y: XY /q(XY) — (X/aX)(Y/aY)),
construct a Hopf algebra structure on H = F(M?):

F(AA) F(M) F(IR1) F(M

ey p20F(1A1) F(1el)
— —5
~

CMM

An F(M?) F(M?)?,

F(M?) F(M?),

F(R)

mpyg: F (M 2)2
S F(M?) F(M?).

Setalso G: X — F(MX) (G: X — (u(—q])x) the “twist”.

— Is H the symmetry algebra of something? — In the non-quasi
case, can we reconstruct U(g) from the category of d-modules?
— In the abstract context, what is the relation between H and M?
— How does this restrict to AT/AET in the commutative case?

— H pairs with the quantization of g*? Severa in LD15/II: No.

+
o
X Y

10124 TIL. “Groupoid algebras™ are “weak Hopf algebras”.
1s1106a Guo @Hefei:

+ o+

190221 Do. Understand “two tube surgery”: -
Y

X

1v020s Q. When/why does the universal
Verma module see all invariants?

Algebras: e Rota-Baxter: Associative with
unary P with P(f) = P(g) = P(f = P(g)) + P(P(f) = g)). Think
P(f) = §f, f+g = {fg. e Dendriform; pre-Lie; averaging;
diassociative.

wo10s Q. Why is there a Cartan involution for classical s/ ¢ (mul-
tiplicative co-multiplicative 6 preserving r+r2!)? Is there a quan-
tum analog?

wowsa Q. If Ay is the quantization of a Lie bialgebra a, is there
always a multiplicative expansion A, — U (a)[A]? —p8:171001.
wois Wanted. Examples around “0,(x
(Bgax(x—1)|x:0 =&

_1)‘)(:0 is undefined, yet


https://www.math.csi.cuny.edu/~ikofman/growth_voldet_slides.pdf
http://mat.uab.cat/~porti/Alex.pdf
http://drorbn.net/bbs/show?shot=Itai-190523-131710.jpg
http://drorbn.net/bbs/show?shot=Itai-190523-125238.jpg
http://arxiv.org/abs/0810.0084
http://arxiv.org/abs/1904.13097
http://arxiv.org/abs/1504.03368
http://arxiv.org/abs/1904.10677
http://www.math.toronto.edu/~drorbn/papers/GT1/GT1.pdf
http://arxiv.org/abs/1904.03341
http://arxiv.org/abs/1702.00830
https://reference.wolfram.com/language/Notation/guide/NotationPackage.html
http://arxiv.org/abs/1902.06091
http://drorbn.net/AcademicPensieve/Projects/SL2Portfolio2/nb/DoubleIntegration.pdf
http://drorbn.net/AcademicPensieve/2018-12
http://drorbn.net/AcademicPensieve/Projects/MetaCalculi/
http://arxiv.org/abs/1401.6164
http://drorbn.net/dbnvp/LD15_Severa-2.php

o102 Etingof-Schiffmann 2.2.2: {a, x)/([a, x] = x) is also a Lie
bialgebra with §(a, x) = (a A x,0).

isos0 The Zipping Thm (verifica- ¢S e exp
tion 2018-12). If P has a finite ¢- | s S A g
degree and g is the inverse matrix nnn '3
of 1 —g: (8, —q})q; = 6. then I eL,I e

<P(z1-, el )e”*"i1i+>’ffj+‘15-af’> P <p(zl., Pyectia] >
zi—>q; (z+yi)

~ _c+n'gh ~k i i =]
e p (a4 0.8+ 1))
Do. e Sort (-)in; <> {-) <> §. o Sort denominators.
s218p Freedman: an AKT description of slice knots? —p9:190501a

1s1218a Q (following Boden via Gaudreau). Is the crossing number
of a virtual link equal to that of its irreducible representative?
1s1202 TIL. Vibration modes of mugs (Tadashi Tokieda).

11201 Do. A better narrative for @.

81123 Proj. Clasp number k knots: AKT-definable? Alexander
properties? —p14:161009.

11119 Do. EK in terms of pegged tangles: &
1s1116 Chang, Cui @arxiv:1710.09524 relate Kuperberg/Turaev- }/yy
Viro-Barrett-Westbury with Hennings-Kauffman-
Radford/Witten-Reshetikhin-Turaeyv.

s1s AC=Zorn: Assume by contradiction that in (X, <) every
chain C has a (chosen) *strict* bound M(C), and let W = {W c
X: W well ordered, Vx € WM({w € W: w < x}) = x}. Then
(W is a maximal element of ‘W (effort here), contrary to the
existence of M(|_JW). (The key: transfinite constructions have
a “maximal extent” M; here leading to a contradiction. AC is not
needed for M, yet it has a busy beaver feel.)

1s0600a Fibrations p: E — B on right. Any X 4y E
is X % Eg 2L,y with iy a homotopy equiv- " 3h/ L
w—-B

alence and p; a fibration. Here Ey ~ {(x €
Xy  [0,1] = Y):7(0) = ¢(x)}; io(x)
(x,X), p1(x,¥) = y(1), and the “homotopy fiber” is p L(y)
{(x,7): 7(0) = ¢(x), ¥(1) = y}. Eg., for Emb(R — R*) —
Imm(R — R?), the homotopy fiber is framed knots.

A

N
Vho 3h,

- 7

Cofibrations f: A — X on right (e.g. cones,
A CA). Any X 5 Yis X 2 M, 25 v with i
a cofibration and p; a homotopy equivalence.

1s1060 Drummond-Cole knows dimensions of the

BiAlg PROP.
'_ n—1 . n

1s12s Wherefore these
relations, with n € 2Z?

“Topological Expansionism™: “Quantum Topology” is a
mix of topology, algebra, representation theory, and quantum
field theory. I will explain how to expand the territory of topol-
ogy within that mix at the expense of representation theory and
“Hopf diagrams and quantum invariants”.

algebra.
Hass, Thompson, Tsvietkova @uxiv:

1809.10996 “alternating links have at most polynomially many
Seifert surfaces of fixed genus”: In AKT language?

n—+1 n

n n+1

181017a

181022 Do. Understand the swirl:
1119 Bruguieres, Virelizier @uxivmath/0505119:

181017b

1s114 Do. Show that KV is a full triangularity equation, as Duflo
is triangularity in co-invariants.

is1013 Khanin: >} 1/n? = 72/6 by comparing coefficients of x* in
Si% = [](1 — x?/n*n?), itself true by comparing roots and con-
stant terms.

181000 de Mesmay, Rieck, Sedgwick, Tancer @axiv:1810.03502: re-
alizations of some logic circuits in KO = many KT problems are
NP-hard.

o611 Majid’s Primer §8.1: the quan-
tum double DA A*P @A with
(¢a) (yb) :=(Sar,y1 a3, ¥3)(20)(azb)
(“op” for multiplication). What problem
does it solve? Two layers of wrong: 1. R
isn’t in the result so it shouldn’t be in the
motivation. 2. The result is degree-non-decreasing, the formula
should be the same. —p11:180725. Q. It’s an image construction.
A kernel one?

1s1001 Riddle (Dylan). Warden to 100 prisoners: I've chosen a per-
mutation 7 of your names and tomorrow I will place each of you
in an isolated room with 100 boxes storing . You will each get
to open 50 boxes and each must open their “own” box. Maximize

the probability of success. Sol’n 2018-10.
@ g

180424 BBs: VanDerVeen-170622, verification
S u u: g
NON %
(

Doubling.pdf, in R12 = S,(Ry2) con-
uS (u):

ventions. The Drinfel’d’s cuap: u
RS 1m*', v* = S(u)u, C uv!
Properties: S%(z) = u~'zu (pf?), uS (u)
S (u)u is central. Issues: Invariance prop-
erty of C? R is in the total-rotation-0 sub-
space, and all operations preserve it. How
can they generate C? Perhaps it’s the distinction between the pre-
and post-doubling S ? —p11:180724.
o010 “Loocally Euclidean Knotted Objects”, 1eKO. Thm. 1leKO <
R-rotation vKO; and Z-rotation vKO < 1eKO with all measurable
rotation numbers in Z.
1s000s Riddle (Itai). Fairly select 1 in 1,001 in 2 tosses of some fair
p-dice, p < 1,000 prime. Sol’'n in %.
1so0op Green, Nichols, Taft: “Left Hopf Algebras”, § = I = ne,
IS # ne. Also Lauve, Taft @.xi:0908.3718: “[Left SL,(n)]”.
—p8:200205.
1s0004p Riddle (Tsimerman). How many not-necessarily-fair coins
to fairly select 1 of n in finitely many tosses? Sol’n in %.
1s0s30 Riddle (Khovanova) Among 14 coins, 7 weigh a each, and
7 weigh b < a each. You're told which is which. Confirm this
with three uses of a balance scale. (“leverage”)
1s0904c What’s “tangle planarity” in evaluation diagrams?
1s0904a Dylan’s sutured 3-manifolds: M = Ry u, R_. Bal-
anced: y(R;) = x(R-) (per component?). Taut: if ¥ ¢ M
with X = o then y(X) < x(R+) (wherefore?). Equivalence:
add or remove a D; x D, with suture {0} x D, along S° x D,
or along D; x S!. Marking: by multiple disjoint arrows in R
and in R_, with ends on o. Gluing with 90° rotation! Contains
m, A, S if §? = 1. Q. Faithfulness and completeness? Separation
algorithm? S2 # 1? Proj. Write “3-manifolds and the Drinfel’d
double construction”.
1s0s21a The open Hopf ¢ maps dual co-invariants to invariants.
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http://drorbn.net/AcademicPensieve/2018-12/nb/ZippingTheorem.pdf
http://arxiv.org/abs/1710.09524
https://cgp.ibs.re.kr/~gabriel/
http://arxiv.org/abs/math/0505119
http://arxiv.org/abs/1809.10996
http://arxiv.org/abs/1809.10996
http://arxiv.org/abs/1810.03502
http://drorbn.net/AcademicPensieve/2018-10/
http://drorbn.net/bbs/show?shot=VanDerVeen-170622-113622.jpg
http://drorbn.net/AcademicPensieve/2017-06/nb/Doubling.pdf
http://arxiv.org/abs/0908.3718
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150527 Riddle (Ido). On an n-vertex directed graph with letter-
marked vertices, every length 2" word can be formed with walks.
Prove that the same is true for all words. Sol’n 2018-08.
1sos1s Kirk’s unitarity: X is the complement of a pure tangle in

2 x [0,1], X X n (D? x {i}) for i = 0,1. Choose a
generic U(1) representation a: H,(X;Z) = Z" — U(1) with
a(myi) = tx. Then @|x, = @|x,. Since #x # 1, the cohomologies
(with coeflicients in @) of meridians and tubes in X vanish.
By Mayer-Vietoris the restriction map

HY(0X;a) —» H' (Xp;0) @ H' (X1;0)  (*)

is an isomorphism. By the long exact sequence H'(X;, 0X;; a) =~
H'(X;; @). Thus the non-degenerate skew-Hermitian (ndsH) cup
product H'(0X;a)?> — H?*(0X;C) decomposes using (*) as
diag(A, —A) with A the ndsH inner product H' (X, 8Xo; a/)2 —
C, as the X;’s are disjoint with opposite orientations in 0X.

Claim. x”Ay = g(x)TAg(y) for g the Gassner representation.
Pf. 1. The image H'(X) — H'(0X) is a Lagrangian L (Poincaré
duality). 2. The two composites H' (X) — H'(0X) — H'(X;) on
the summands in (*) are isomorphisms (Le Dimets, also [KLW]).
Using 1 and 2, x € H'(Xp) has a unique lift to (x, g(x)) € L. If
x,y € H'(Xp), as L is Lagrangian,

0=(xg(x)u el =xuy—gl)ugl)

(the cross terms vanish because of the Os off diagonal.) but
xuy = x'Ay and g(x) U g(y) = g(x)"(-A)g(y), hence
XAy = g(x)" Ag(y) O
1s0s1s Blair, Sack @urxiv:1801.00230: the tangle category is Karoubi
complete: f2 = f = f = gh with hg = 1. Q. v,w?

150509 Meta-monoids aren’t equivalent to monoid objects in a
monoidal category: m/[S]: Mg ;3 — Mg, gy isn’t induced
from m;'(j [F]. Yet if M is a monoid object in a symmetric strict
monoidal (C,®, 1), then My := mor(1, M®S) is a meta-monoid.
180812 Riddle (Ido). In an n-cards game of war, can the sides jointly
ensure finiteness from any initial position? Q. Effective? Poly-

time?
S l_T

170028 Riddle (Chterental, May 2014). Get left to
= 11

right moving only blue.

sost1 Tangloids, Medusas. Q. Expansions? Inter-

mediate to u and v, so implied by neither; yet implies U(g).

10610 Andrews-Curtis Conjecture: balanced group presentations
differ by Nielsen trans.: (g;) — (gsi), & — g;l, g — 8i&j-
Myasnikov x2, Shpilrain @axivmath/0302080: potential coun-
terexamples.

180806 Schwinger-Dyson is translation invariance of the path inte-
gral measure, written using post-integration handles:

0= [ Do 0ge QYO0 (0(6,) + (20V)(61) + 1) 20J).
sz 12 {DK-Associators} — SolKV is injectiveas S f i ;
u//(— — {sber —Associators}) is the identity mod-

ulo wheels (also Furusho, Schneps, Enriquez@LD16). Surjectiv-
ity? —p11:180721a.

1s072s Wanted. A limited-foresight narrative for (want a stitching-
and cabling-compatible invariant of u-tangles) = (look at am,

150303 Q. What axioms befall meta-Hopf-actions?

bm, R, P, rotational virtual knots, and the meta-Drinfel’d double
procedure). —p10:160611.
w2 (w/ Dylan). (I+)-kink= (r+)-kink in RVT implies s = T in
AN, —pl12:170520, —p10:180424.
is21a Dream (w/ Zsuzsi). dynd*f = 0 when d" = >0 (—)*d}!
the co-Hochschield differential, : sber, — FL,_; the projec-
tion on x,-degree 1, y: FL,_; — sbder, the Lie morphism with
X; — tin, and with f € sberp. Leads to an algebraic construction
of DK associators? —p11:180722.
o210 FL(V @ W) = FL(FA(V) QW)@ FL(V) like FA(V®W) =
FA(FA(V) @ W) @ FA(V).
1s0721c Comnj (W/ Zsuzsi). sder,, = [
180716 Proj. Direct proofs of u7 < v7 and u7 — w7 .
10708 With Z {(Z:B - A = grB): grZ = A%2}, have
Zyo € Zoby b — [b];®0.... Hence GRT — Zy. When injec-
tive? Surjective? Bijective for B = PaB! For €’ = 0, Z. # J
iff there is B, € B, for every kind «, such that for every op p,
o(B...8) —Bel*(set Zi(b) = [b]; Delb— ] ®O0...). In that
case, GRT — Z.. Injective? Surjective? Always Z. — Zo; a
bijection for PaB.
180615 Q. For the BMC crowd, are tangles a Hopf algebra variant?
wos11 Q. Does t = ea — yb have a topological meaning?
1s0s28 NOt every v-knot has a Seifert surface. Are there “Seifert
v-tangles™? Is this related to unitarity and to Fox-Milnor?
sosis Q. Wherefore the zip algebra, {(z,),=0 with z,z,
kaﬂ)(m’") k!(’,’:) (’,Z)szrn,k? Representation: z, — £"%. Isomor-
phicto Z[y| viaz, —» y(y = 1) --- (y = n + 1).
isos0s Btingof: Mod €2, co-Jacobi is not needed for 6.
180507 Proj. Unravel the topology behind Enqriquez-Furusho axiv:
1605.02838 A Stabilizer Interpretation of Double Shuffle Lie Alge-
bras; also at SCGP.
1s023 Riddle (Masbaum). Can you partition a rectangle exactly
one of whose sides is irrational into finitely many squares?
o413 [tai: {partitions of n into odd numbers} < {partitions of n
into distinct numbers}.
10411 Riddle (Tsimerman). The area of a projection of a unit cube
on a plane P is the length of its projection on PL.
1s0a02 Bes:-VanDerVeen-180402: y ~ x ' viay = (w + (T —
T~ Ya)x!.
180320 M5 2(C)/(conj) isn’t Hausdorft.
1318 In CU/QU, ¢;’s are “semi-scalars” — scalars for one tensor
factor, Lie elements for m, A, S. Reduction by {#;) kills interest.
(ti = t;) is interesting for m but fully destructive for A/S.
150317 Burton axiv:1712.05776: HOMFLY-PT is e0(vlogn)
10405 In Projects: Mathematica: Localization.pdf: a=1; c:=b;
Command[{a=a, b=2}, x:=a; y=c]; ?x; ?y. Block: local
values, x:=a, y=2. Module: local symbols, x:=a$1, y=b with
a$1=1 and unset b. With: internal replacements, x:=1, y=b.
170427 Faddeev  axiv: math/9912078 (10), then Quesne axiv:math-
ph/0305003: log e Zk>1 k(l "k . Readable proof in Zagier’s
“The Dilogarithm Function”, pp. 28 30.
180206 “‘Diagrammatic” = depends on g continuously; meaningful
“group-like”; an intrinsic upper bound on what can be done.
180208 The Benkart-Witherspoon representation of 2017-06/BW.nb
is commented out here.
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1s20s Task. Re-examine the relation between 2-parameter and
1-parameter quantum groups. Wherefore moding out by #? Can
it be recovered? Where is € hiding in the 1-parameter picture?
180126 LuaTEX marries Lua and TX.

isouis Outreach talk idea “Humans’ Art and God’s Art”: pattern
recognition in Schwartz’s factorization, then in an ArrayPlot of
primes, then a word on crypto, then K250 poster.

ims20 N is graded! Related to spinners (sol’s of [aj2, 51 + s2] = 0
and 6/[-,-] = [—,s]). s is inseparable from the tadpole § =
(a12—az1)//m!? by products, co-products, primitivity, and degree.
—p11:180724.

o113 Dylan: “elevator pitch”.

iso060 Refined BCH: What'’s log * %@’ % in A (x*y*z)? Is it
of z-degree 1? What if replacing &’ by another exp?

1so106a In A9, can bring all ¢ vertices to before all b vertices.
oo Q. Let BY be the RAAG generated by (R%)qeu,xer, modulo

(Rﬁ,Ri’) = 1 whenever locality, a # b and x # y. Let AV =
gr BY, the RAAA generated by (r4)ep.xer, modulo [ ] =0
whenever locality. Let Z: BU AU by R? — @'5. Are there

{Ab, A%} on AY compatible w1th the natural ones on BU'7

180104 Costello, Wltten, Yamazaki arxiv:1709.09993: “Gauge Theory
and Integrability, I”.

171228p Nosaka arxiv:1712.02060: “the Orr invariant of degree k is
equivalent to the tree [] Kontsevich invariant of degree < 2k”.
11228 Gonzalez-Meneses, Silvero axi:1712.01552: Polynomial
braid combing.

108200 Przytycki axiv:1707.07733: With HOMFLYPT P(QO) = 1,
aP() +a 'P(N) = zP((), expand P = Y, Py;(a)z*. Then Py
is of complexity O(n**3), likely O(n**%). Q. Does Py; factor
through type 2 + 2i invariants? Ito axiv:1710.09969: (1) Related to
“low genus invariants” in the A — M sense. (2) Even the cables
of P( are mutation invariant.

11214 Wanted. In A™Y, a tail-strand/head-strand pairing P, a co-
product P-dual to m and a P-compatible antipode (R would then
be the P-inverse of P?). Breaks: (1) A spinner / a homotopy w-
strand. (2) The Cartan-criterion relation.

171213 Q. What’s transmutation? (In Majid and in Habiro’s “Bottom
Tangles”).

iz Q. An AY analog of the A" notion “gl(N) genus 07?

923 Q. Is 71 injective on Uy (g)? What’s gr Uy (g)? Expansion?
Is it inductive? Can I trust a non-universal inductivity proof?
im0 If (C(S'), Al ) is a meta coalgebra (less is enough; “symmet-
ric set comodule?”) and C" := C({0} U n) then d: C"* — C"*+!
by dE = Yt (— )kE//ak;; ,,,, po1 /A%, has @ = 0. Q. Find
H" when Al f(1,S) is D = f(t, S) Dy, = f(t+ x,8) or
D3 = Dy — Dj on FA(x,S). For D3, a spectral seq. with D »?
170625 Up;ye conventions in Projects: PPSA: CS-PPSA.pdf.

171117 Kotorii axiv:1705.10490: n-equivalence on vK(1) < equiva-
lence modulo LCS(AB).

1716 The proofreader’s _clasper ~franspose™.

e Cheng, Jackson, Stanley uxi:1601.01377: With ¢ = &2,
(mg = (¢" —a7")/(q - Z_l) under [A,x| = 2x, [h.y] = ~2y.
[x,y] = (h)g, have [ON ) (b) = 2.i>0 (hH;ia) () )I (a ,)q; (and
more). Also in People: VanDerVeen: Generalxy nb.

nosy Def. K = K8 ground (some components are on
the ground) ceiling (some are ceiling) surgery (some g/c com-
ponents are surgery-slippery) rotational virtual tangles. K is @.
Conj. (1) AS“™ has a combinatorial description. (2) K has a
surgery-compatible expansion; v-Hopf surgeries split. (3) K has
a stitching-compatible “universal dequantizator” expansion.
1711082 Q. Do volumes / homologies extend to rotational v-knots?

Q)
mos Taylor: If fla + x) = >y L ,g,“ + Ryq(x) then

x FtD (g n
12 € (0.2) st Rug(x) = (L0 gy =

[ (até) fr0(at8) ni
M) (s — gy = L) o,
171107 Manin *89 “multiparametric quantum deformation”. Gar-

cia, Gavarini uxiv:1708.05760 “multiparameter quantum groups”
(MpQG).

w23 $: F, mathtools: :=, mathabx: < W, babel:
txfonts: I Hupfer knows jumplines. pdfcomment.

M

702 Khovanskii: an algebraic formula is expressible in radicals
iff its monodromy group is solvable. =: Arnol’d argument. <
middle lemma: a finite Abelian group A acts on a ring R that
contains all roots of 1. Then every element of R is a linear com-
bination of roots of elements in RA.

171015 [t0’s arxiv:1411.5418 “Topological formula of the loop expan-
sion of the colored Jones polynomial” has (multi-)forks.

171010 An expansion Up.ye — gr, Upye?

1710000 Q. A name for eY(Extny+oxy—=tfn)9

0o Q. If ¢ (V = Rn.) - (W = Rm.) and W = (y;) with
7(y0) = 8l what do you call (', y;) = 3 y;¢* (n)?

141226b PrOJ. FT invariants of fixed-linking-numbers (uvw)-KO. A
Goussarov view? FT relative to CO/CU (Commute Overcross-
ings/Undercrossings)? Is there a good presentation of tangles
with fixed linking numbers?

170010 Talk idea: “©-Tangles & the Quantum Groups Conspiracy”.
ozs Cartan’s criterion: g < End(V) is solvable iff Vx € g,y €
[g,¢], try(xy) = 0. Induces a quotient of A"; what is it?

917 Gautam: an explicit U (sl,)[7] = Up(sl,).

170014 Q. Is there a canonical isomorphism between quantizations
of sl with varying r?

1913 Do. Center poly-poly at Lie algebra contractions.

170008 Livingston axiv:1709.00732: o-: ' — Z is a knot signature
function iff all discontinuities are at roots of an Alexander poly-
nomial and |...]. Q. How fits with w and with I'-calculus?

170519 Bonahon’s “miraculous cancellations” axiv:1708.07617 link

Ito with PPSA?
170813 Given a Hopf H, is there a “pair one” op H*Q@H — H*Q@H?

0 1 0 O
o300 In 2017-03/geps.nb:  w,u, b, c (0 0)’ (_6 0)’

1 —1—¢€! 0
( _1)’ 2( 0 1 — —1) obey g% [w.c] = w,

O
c,u] = u, [u,w] = b —2ec. Thenr = (by — ecy)cy + uywr =
N I+e 0\ _ _(0 0y _ (01
4( 1+e>®<01—6 {1 0)®lo o)
10807 Naef: For D € der(FL) (any!), div(D) = ) tr ,D(x) satis-
fies diV[D],Dz] = D] diV(DQ) — D2 diV(D]).

oo Given £(x), g(£), have £(2)g(€)le—o = (2) F()]-o.

|—|
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170802 Does every infinitesimal deformation of a solvable Lie alge-
bra globalize? Does some H? parameterise knot invariants?

o708 In w, inner gA’s automatically lead to sder- hence tree-level
u- associators.

170707 Which doubling makes the diagram AY(T) 1 AY(12)
commute?

| |
170703 What characterizes “PBW” maps 0y 98 0NR2

L) — [9H®
S(a) — U(g)? Uish) = Ulsh)

w02 In Upyp, | ]; @V e%e5 = ePeet e (1 + D1 Akﬂk),
with @ = Y, n = Y ni@_72j<i“i, £ =3 fie_yzpfaf,
o =L Y émje T Zeiwi<i® and Ay s ..

imoa12 Rote (2001), sss:Dancso-170529: An n*-time division-free
algorithm for det.

170602 Word-pairing in Hopf algebras:

[TxTTw )= TT (20,

ien Jjem ien, jem

o520 Is “(g, [], &) non-negatively graded with Abelian degree 0”
same as “Dg is a sum of Kac-Moody and inhomogeneous fac-
tors”? A sense by which these are precisely “the quantizeables”?
1703230 IS there a “Heisenberg-Drinfel’d Double Construction”?

1224 g solvable < [g, g] nilpotent & g > a x 1t with Abelian a
and nilpotent n. Also, g solvable < there is a finite decreasing
filtration (gx)x=0, 30 = 8, with go/a; Abelian and [ax, §/] < G4
Then U(g) also has a multiplicative decreasing filtration.

1009 Let T'j 23 be thickened surfaces. Is there an expansion for

the structure K(I'y — I) x K(Iy — I3) LA K[ — I'3)?
(Handlebodies in Habiro-Massuyeau arxiv:1702.00830).

1os1s Given unital algebras B, C and R € B ® C, when is there a
swap s: C® B — B® C so that R”?’R13R? = R?>>R'3R'?> would
hold in B < C?

msiz Le: “Every U, (g) embeds in some quantum torus”. A
smidge version? Does “every g embeds in a Heisenberg” quantize
to Le’s?

170s0s Majid’s Primer §4: A — M(A), algebras to bialgebras.

31023 Markl: “like a bottle under a waterfall”. Psychology buzz-
word: “cognitive overload”.

maza Shortcut / characterize / replace / generalize U(g)* =
S(g)* = S(g*) =~ U(g*). Are “doubling the Cartan” a/o “A-
conjugations” more fundamental than “pairing”?

s Proj. “Alexander Recovery”. Conway relation; relations
as in Archibald; factorization as in Levine axiv.q-alg/9711007,
Tsukamoto-Yasuhara axivmath/0405481; cabling; Fox-Milnor (is
there for links?); genus property; crossing-number property;
split-link property; u-range; w-range; unitarity; concordance;
mutations; behaviour under mirror/strand reversal; Torres con-
ditions; Hartley’s property; cheirality properties as in axiv:
1608.04453; Alexander/Thurston norms as in McMullen:alex.pdf.
maz In 2009-01/KAL-090128. . ..pdf v Ty

and sss KAL-090128: AN —=Uly
4t Vogtmann@MSRI: action of triva- iA T+ ¢
lent trees on the gr(m(X,)) by deriva- A (1) —U(g")
tions via contractions; relation between H*(Out(F,)) and some
H* of trees modulo AS & THX.

s Gaussian pairing: {exp (35) | exp (F + X, —»i)) =

exp (% 10g(1,1xy) O +Zi,j )6117._;}])

114 Problems with the projectivization paradigm: No room for
negative degrees and for degree-decreasing ops. No built-in 7.

103250 Q. Is there a “Vogel group” acting on A (S )? In general, is
there topology behind the Vogel action?

im325a Generalized Weyl: If f € S(V) and ¥ € S(V*) then
in UHV), fo = Y1fil¥a, fr), where Af = > fi ® f» and
Ay = > 1 ® iy Is there a version with U(g) replacing S(V)?
17032s5c Q. Is there a K™ interpretation of the Vogel action on A*?
170318 Q. Are there easy f-invariant braidors for gg?

170323 Proj. Study K"/ A" with “solvable heads”.

w2 With f; = & — 1, foyy = o +e'fy = & fc + fi.

1703200 Q. Is there a good algebraic structure of “groups with a fixed
Abelianization™?

3o Tentative ID: I’'m a selfish rationalist atheist permissive
individual-rights free-market socialist global citizen. Note to self:
read defs! (Liberal? Democrat?)

170308 Mine “S(g): S(g*) pairing” < “commutation in U(Hg)”.
1302 Conj. Every rotational classical YB structure can be quan-
tized. Related to spectral parameters? (Chari-Pressley 15.2.B).
wosos For sI = e, f,h,c)/([h,e] = 2e, [h, f] = =2f, [e, f] =
h, [C, ] = 0), Fij = el-fj + hihj/4 + a(hicj — Cihj) solves CYBE.
170301 Prob. Given ad anc} a solvable structure on g, fully imple-
ment the group-likes in U(g).

10223 VAV on gmail/161122: A g0 / gl(1]1) relationship.

17223 Q. What’s the internal kernel in A" for 2-loop Z“? What’s
the nearest-dual Lie bialgebra?

170223 Do. Compute Zj, for general g w/o back reference to A".

1702232 By nilpotent approximation, all semi-simple weight systems
come from nilpotent Lie algebras. Do the latter make more?

170222 Is there a Chern-Simons theory for degenerate Casimirs?

uoy Claim. g a Lie algebra, d € g fixed, ¢ a “new” central
element, g1 = g @ {c), 6: g1 — ¢ ® g by ¢ — 0 and
g3 xm [dx]®c+c®]|d, x], then g; is a Lie bialgebra. Ex-
tends to a non-cocommutative seed? Eckhard: may be related
to Medina-Revoy “double extensions”, a structure theorem for
metrized Lie algebras. —p8:141114a.

170221 Teichner on mo:7052: K is slice iff K#R is ribbon for some
ribbon R.

o260 Q. What does Ado give for g;? For Ig (—p8:190709)?
1610272 Describe 8™ and o : A" — A™ = A" /{[aij, si + 5;]).

17o126a From Roland’s Poly .pdf: Under [F,E] = 1—t—(1+1)eL,
[F,L| = F,|LLE]| = E,t=¢",s=1—tandv = (1 — s6)7!,
have @(FE|eaE+,l3F+(5EF+e(s—2)P(E,F)) _
@(ELF|(1+6(S—2)(P((?C,, 0p)+05((0u+0p)/2+05+L)+502/4))
Vev(a,(i’s-‘raE-i-ﬁF-&-éEF))
11103 The Yoshikawa moves (usefulness limited by the before/after
unknottedness condition; Chterental: the Swenton proof of com-
pleteness may be broken, new ones by Kearton-Kurlin and him-
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self exist):

X = ]

r’

o5 =

t

- X% = X

170108a  Table[As[n,6], As[k,0®,n], Binomial[n,k]] in
2017-01/As.nb.

more7e What do coverings of the annulus say about annular braids?
170107 Is there strand-doubling for handle-strands (|;,’s)? In gen-
eral, what do maps between surfaces of (possibly different) gen-
era say about A(|§ 1")?

o122 What’s 6, in A" language?

w6101 Stein’s paradox: with § € R”>3, given a single measurement
x; of n independent normal Gaussians with mean 6; and variance
1, the estimator § = x for 6 is dominated by another (across all

SO = A

t

1610270 What’s the abstract relation between Roland’s gg and mine?
161000 Kondo (1979): Any Alexander polynomial is attained with

unknotting number 1.
\ ol ] \

oot T/F? The only solutions to
o .
Morrison’s equation for p € PB4 PEEET PIEEIE]
— T

-2
are 1 and (o \

wos01 Is there a topological mean-

ing to primitive-exponential hy-
brids like @~ '#;,®?

100721 Q. Are braidors related to quandle cohomology?

160616 Representing A" on functions on a 2D Lie algebra, what is
the functional representation of the braid group we get?

160613 Find Gassner and dual-Gassner in the topology of PuB,,.
160600 rad g :=(maximal solvable ideal). Levi: rad g has a comple-
mentary Lie algebra.

10519 Proj. Extendibles extend to extendibles, the group case.

1s0s0s Mrowka’s dodecahedron: [
w0s0s Chterental: Brunnian 2-component
links have manifestly Brunnian diagrams. l
10s03 Prob. Find a methodology for promoting invariants of
braid-like virtuals to full invariants of classicals.

160503 Q. What’s w, as seen from linear control theory?

1604140 Q. In QG, is lim n r/inamm = (lim I/Im>n‘7

604142 Q. Suppose A ® B—»C and all are filtered compatibly. Does
A ® B»C? Does A ® B»C?

160410 Q. Can the filtrations of QG(”) and of @\G be defined from
their (Hopf-)algebraic structures?

10408 Q. Integrate Lie algebra 2-cocycles to Lie group 2-cocycles.
160403 Prob. Characterize {exp F(log X,log¥)} in QFG, lan-
guage.

160315 I8 FGopea/{a = b = d% c = e/,d = f¢} free? Expan-
sion faithful?

160315 73 (n-ring complement) =

Z(FG, x n)?

16311 For wB, why does the 7| action determine the 75 action? For
w7, it doesn’t.

o8 Naor’s /2 ¢ Q: Else 0 < (v/2 — 1)" — 0 but with
V2 =p/g, (V2 =1)" = ay V2 + by = (pay + qby)/q = 1/q.

160304 Riddle (saw Q by Gracia-Saz after M. Bernstein). 100 pris-
oners strategize, then are sealed in rooms with the same count-
able sequence of “boxes with reals” in each. Can each open all
but one of their boxes and guess the remaining one so that at most
one prisoner would be wrong? Hint: 0-1 boxes, finitely many 1s.
160113 A meta-monoid M is factored if it has a [] compatible with
all operations. What structure form the primitives P of M? Does
P determine M?

151214 BBS:Schneps-151209, the spherical O:

@(t12, 123)@(134, 1a5)@(t51, 112) (123, 134) @(tas, 151) = 1.
151200 Are there solutions of R4 (+more?) in {aj2, az;)? No?
150024 Schneps in Les Diablerets: For f € FL(x,y), m,(f) proj. on
words ending with y, fi = m,(f) — >, (;)n (f | ¥*~1y)y" rewrit-
teniny; == X'y, 0s = {f: Au(fi) = e ® 1 + 1 ® fi}, with
A (Vi) = Dpq1—i Yk @ yi (group version in sss:Schneps-151209).
ses:Ens-150923: Write u,v € FA(x,y)y in y; == x''y and set
St(1,u) = St(u, 1) = 1, St(yu,y;jv) = yiSt(u,y;jv) +y;St(yiu,v) +
Vit jSt(u,v). Then ds = {f € FLz3(x,y): (f | St(u,v)) = 0},
where not both u and v are powers of y. For f € ds set F(x,y) =
f(=x=y,=y) = xF*+yF,G(x,y) = X is0 “7 & ) 0" (F¥)yx'. Then
f — Dpgg is 0s — frv,.
1510032 8ps:Ens-151002: In FA(uy) with deguy = d, if exp D uy =
Zyk with deg y; = k, then Ay, = Ziﬂ.:k Vi ®yj.
15126 A a Hopf algebra, b a primitive derivation b/ = [)/(b ®
1+1®b),B={DeA: (bD=0)A ((OD=DR®1+1®D)}.
Characterize the subalgebra (B) generated by B.

isise Wikipedia: Schur multiplier: “A projective representation
of G can be pulled back to a linear representation of a central
extension C of G”.

151118b HOpf: F free, G = F/R, Hz(G, Z) = (R N [F, F])/[F,R].
1isiusa Hillman’s Alg. Inv. of Links, pp. 238: “Cochran, Orr con-

jectured that if all Milnor invariants of length < r vanish then all
to length 2r are well-defined”.

15110 The M1ln0r homotopy trick [x;, x

_/

\ i ; ]ink-hnmutopé isotopy <€) I
=) == S s = T
WH\ )‘I? JATLSATA

s12 The Goldman Lie algebra, which is its group?

¥] = 1 by Habegger-Lin:

T

isotopy
—_—

Kuno@LD15:
the archetyp-
“o is an

151006
(missing:
ical model for
isomorphism”)
is1030  The  Alexander
quandle: r: A — A an automorphism of an Abelian group,
altb:=ta+ (1—1)b.

[ compact |
iz Overhand/underbelly, compast ] , abstain.

Sep. 2015,

150025 KOnig’s lemma: in an infinite connected graph with finite
valencies there’s an infinite simple path.

= 47 4D hardware pieces at 2013-12/4DHardware/:

140123 =

14
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B Qo

piosa XII < FiC < “bra-cobra” < “involutive” (Chas, axiv:
math/0105178) < “infinitesimal of §2 = 1”. Severa in 2015 Les
Diablerets talk: this globalizes.

15020 Massuyeau: Passi, Passman: over Q, dimension=LCS.

50506 Two 1/3 rotations p3j3 on A (T, 1y): SY/AY, Jim )
general, Aut(FG,)=A"(1") and Out(FG,)=A"(1").

150804 TIL. ctrl—al/t\—Fl through ctral-alt-F7, pstree.

5072 Habiro ring: Z[g] = lim Z[q]/(q)n W/ (q)n = [ Ti=; (1 — ¢').
1som9n Odd quandle-from-group: a 1 b := ba~'b.

1507192 Gordon on Wada: With n(K) = zyx — xlaTly =1,
n(K) = 11 (Z2(K)) * Z. Ny

Abe-Tagami  wxiv:1502.01102, Gompf-Scharlemann-
Thompson axiv:1103.1601: slice-ribbon counterexamples?

iso24 “Set function ¢: G — H is affine” means ¢(I,) < I},
Makes a category. Group morphisms and translations are affine.
wi: G; — H affine = ¢,¢, affine, so “sorting” on FG is affine,
Id: G x H —» G x H is affine. If G x H is almost-direct,
Ild: G x H— G x H is affine, so combing braids is bi-affine.
57 G = Gy a group, Gny1 = (G,Gyp), my: G, — L, =
G,/Gn41. Given affine sections ¢,: L, — Gy let{: G — L=
[ [ L, the “LCS-expansion using ¢.” (“group-PBW for ¢,”?), by
{1 =y and £,(g) = ma(plan(g) 'g) where (A1, 22,...) :
@1(A1)@2(A2) - . Then {<,(h) = 0iff h € G, and g = ¢ (8)
in G/G,. Is &, of type n?

15022 Automatic structure on a group G: A a set of semigroup gen-
erators, “acceptor” automaton M on A accepts L s.t. n: L -» G,
for each x € A U {e} “multiplier” automaton M, on (A, A)
(Ax$)x (Ax$)\($,$) accepting (uy, up) iff v; € L with u; € v;$x
and 7(v2) = n(vix).

150600 Budney’s  arxivmath/0309427: Long knot space is
LI o(Ca(n) x P")/S n, with Ca(n) the space of n little 2-cubes
and P the set of prime knots, with [0, l]is parameterizing arc
length () and scale (s).

1s0609 ses:Lambrechts-150603: H, (Emb(R,R>%)) =~ H,(a graph
complex). sssLambrechts-150603 Goodwillie-Sinha: At n > 4,
holim, Conf' (p,R") ~Emb/ (R, R"). Naive? Intuition?
1506092 IS <. ever useful to understand 7o ?

150608 A PogForm in 2015-06:

15052 BBS:Martins: e A Crossed Mod-

ule (CM, e.g. axv:0801.3921) models

0: m(X,A) — m(A): a group homomor-

phism 0: E — G with an action >: G G E s.t. (1) d(g = e)
g(de)g™!, (2) (de) = f = efe~! (contains m; := cokerd, m; :
ker 0, and the Postnikov k-invariant in H> (7, 15) when A = X!;
equivalent to a “2-group”). There are homotopies of CMs, the
free CM over a set-to-group dp: C — G, quotients of CMs, the
“actor” CM G — Aut(G). Whitehead (JHC): mp(X2, X!) is the
free CM over the attaching maps.

e A Differential Crossed Module (DCM, Baez-Crans axiv:
math/0307263, Cirio-Martins «xi:1309.4070) is a Lie algebra mor-
phism ¢: h — g with an action =: g G [ by derivations, s.t.

xy
oyx- In

150205

~

15

(1) d(g =h) = |g,0h], (2) (Ch) =H = [h,h']. Assign CM to
DCM by G = {e’:y € g}, H = {e": y € b}, 0: €' > e,
e” ¢l := ¢ . There’s an analytic {CM} — {DCM}; not yet
algebraic. Use Rker, s,7: E X G — G (sss:Martins-150501)?

e There’s a DCM GL(V) = (g;(V) — alp(V)) for a chain
complex V.

e Braided surfaces have (O ¢ — >X) (see Khovanov-Thomas axis:
math/0609335).

e ses:Martins-150501: A CM 715(K¢) for virtual 2-knots.

e sps:Martins-150501: Rker for Hopf morphisms.

1047 I&TEX  displayed equations: equation(*), align(*)
BT(&T)*\\...E), multline(*), split (inner for displayed,
BT&T\\...E), aligned (inner align). Related: \label, \tag,
\nonumber, \notag. [WB—].

150422 Lambert’s dreaded W function: y = xe* < x = W(y).

1s0412 Deriving Gassner: In 2015-04/OneCo.pdf.

150400 2Dv: In 2015-04/OneCo.pdf.

s007 (10 A(G) - A(G) ® A(G) wrong sketch: o If V is doubly
filtered, the associated graded of the diagonally-associated single
filtration of V is isomorphic to the diagonal single-gradation of
the associated doubly-graded of V. False. Take V = Q(x,y),
Foo = Fio = Fou =V, Fog = {x), F11 = Fop = ().
Then 0 + {[x]) = Vio@® Vo1 # Vi = 0. e« A(G x H)
A(G) ® A(H) as the associated single filtration of the double fil-
tration of Q(G x H) is its single filtration. e g — (g, g) induces
0: A(G) > A(G x G) =~ A(G) ® A(G).

~

. 1 - tj 1 .
10723 W-meaning for o — / 0 ? u-meaning for o;; —
1
1

1—1
t; 0

15037 Georgetown vocabulary: control theory, zinbielL algebra,
Fliess operators, shuffle algebra, dendriform algebra.

15027 Infinitesimal G = (X; | R;) definitions [Br—], [DPS—].
e Pro-unipotent? e Malcev completion: Mal(G) = limQ®z
(G/G™). o grG := Q®Rz P G /G, o Malcev Lie algebra:
roughly, mal(G) = FL(x;)/(log R;), with x; := log X;. Is filtered.
e 1-formal: mal(G) isomorphic as filtered to a quadratic Lie al-
gebra. ¢ Holonomy Lie algebra of X: ~ quadratic generated by
H{ modulo im H>.

1502240 Surface braids: Bardakov, Bellingeri, Birman, Funar, Ger-
vais, Gonzalez-Meneses, Guaschi, Juan-Pineda.

wine With Dalvit: for (+,+) # (s1,s2) € {*}? is there
¢ € Aut(FG(x,y)) st. g0y 'xy) = y "xy, p(x'yx)
x2yx"1?  Sela:  Out(FG») Aut(FG,)/Inn(FG»)
Aut(FG,/[FG,, FG3]) = GLy(Z), hence easily not. Chterental:
That’s easily within “Whitehead’s algorithm”. Why bother?
Otherwise the 4 distinct handshake w-links of sss:Dalvit-140617
could be equal as 2-knots contradicting Satoh’s conjecture &
showing that Z" doesn’t extend via BF.

1s0219 Jones ribbon conditions from the Oberwolfach-1405 AKT?
1s0206 Study annular braids / tangles. Canonical forms?

i« Humbert’s thesis pp 22: The relations of ti: [vi,w;] =
vowitij, [vistie] = 0, [xiyi] = —2;,;t;. Imply centrality
of Zjvj and tij = tj, [Vi + Vj,t,'j] = 0, [tij’tkl] = 0, and
[tij, tic + tjx] = 0. Canonical forms?

) ? Using the “other” Artin rep. sss:Dalvit-150318?
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5217 Enriquez: B! is <(T,,X > mod (o f :5)2 N (Xlio-;ﬂ)z,
[X:+ ,0',]—1f0rz>2[X LX) =0l XX =1,
and braid relations, where XJr = o-J—rlX‘J—ra-.il

150210 Reidemeister-Schreier: 1 H < G ~> groupoid H\G with
objects cosets Hy, morphisms (Hy,g): Hy — Hyg, and com-
positions (Hy, g1)/(Hygi1,82) = (Hy,g1g2). With this, H =
Aut(He). 2. If G = (X: R), H\G is presented with X x (H\G)
generators and R x (H\G) relations. 3. There’s a same-size pre-
sentation of Aut(He).

1s0208 Kohno knew elliptic KZ in 1996.

1502012 In 2015-01:

unea Prob. Find a simple description of sim-
ple 2-knots. Done in Kawauchi’s A Chord Di-
agram of a Ribbon Surface-Link?

ot Katz 5.1: RA*(|n1") — A*(|»1")/C. R: nothing on last
strand. |,: a handle line.

s Katz 5.2: LA (1) = AY(T")/C. [hi: elliptic. A: strut-
less. s: skeleton-connected. L: only lonely vertices on last strand.
C: closed surface.

1s030 Q. Why is PB® related to non-tangential differential opera-
tors on Fun(g$)?

24 Katz points (sss:Katz-141224, .xiv:1412.7848): e Cheptea-
Habiro-Massuyeau’s axiv:math/0701277 has a Clifford-like relation
in sec. 8 (earlier, in Habiro’s axi:math/0001185, fig. 48). ¢« LMO
for Lagrangian cobordisms partially interprets leg-gluing in 5. o
B8-grading: # of trivalent vertices (excluding univalents).

isoi2s gt (PBY — PB}) is 0: AP0 — APP! for a degree mismatch.
Likely [PBL, PBL| 2 PBY.

1so121 Quillen: U(Q ® grG) = gr QG, where gr G uses lower cen-
tral series, and gr QG uses the augmentation ideal.

15012 Whitney’s trick, loosely: In high dimensions at 7r; = 0, al-
gebraic intersection numbers have precise geometric realizations.
11221 A-S super-CS: (uncertainties highlighted) (d =6"0,)

A0) = ¢ + Ay + 00 €0 + 00 P,

1 1
SCS(A) = dede tr (531 dOA + 6?(3) .

1s0106 Przytycki, Sikora’s axivmath/0007134 “Chi-
nese Rings”, Wikipedia: Baguenaudier: S
126 Presentations of [FG, FG], [FL, FL]? Q§
e Q. If G ~ grG = @ I"/I"T! is understood, is gr, G =
@r /12("“) interesting? (A. Likely not.).

11200 Plan. Understand simple circle-pair diagrams, then attempt
to generalize to ones with intersections. Diagrams: Planar mul-
tiple paired oriented circles, AS in said orientation. Relations:
subdivision, 47 as in sss:Dalvit-141212. Relation with A" at
ses:Dalvit-141217.

11208 Proj. Milnor/trees / Alexander/MVA / m; for 2-knots with
boundary.

1210 Proj. A quick paper on a quick combinatorial construction
of the wheels invariant following Talks: Hamilton-1412.

11204 Proj. Write up “combinatorial KV”’=*“convolutions”.

111272 Q. Are intersection graphs mod 4T the gr of something?
27y Repeat talks: Watch previous video, repartition handout.
s Proj. Exposition of Enriquez’ solution of YB.

113 Boden: Brandenbursky has 2 Alexander polys on vK.

1.—1

i W Z=Xysx s
s /’ — -1
26 Boden’s VGk: [s,¢q] = 1 and Ny W= sxs
We 47 2= s~ IxLsyx v 2=q'ygq
N L iTa e
v N\y W= x><'y w = gxq

At g = 1 # s, not basis-conjugating. At g = s, OC holds. At
s = 1 this is Manturov’s B, — Aut(F(xy,...,X,,q)):

—1 —1 —1
Xi = XiXi41X; Xi = Xid - Xi+19X;
g — or

Xit1 > X Xit1 > qxig~!

{xi = qxip1q ! {xi = Xit
T — e or

Xitl = q " Xiq Xitl P> X
11102 Zung’s visit: ¢ We don’t fully understand Configuration
Space Integrals (CSI) for curves in the punctured plane. e It’s
likely that every CSI has a Gauss Diagram Formula (GDF), as
winding numbers are computable as intersection numbers. o De-
gree n GDFs are FT of type %n, with simple Weight Systems
(WS). Likely they are not determined by their WS. e The Merkov
quotient of the Feynman-diagram space A’ is:  internal trivalent
vertices vanish. = “Split” arrow-exchange relation. e Is there a ¢
like in KBHs? { —1

Xi = gXxiq
140923 Manturov’s rep. for AB,: o — (and

Xj x;qulqux,-
hence there’s a map PB,, — PuB, ).

uno2n Assaf’s riddle: k kids share a loot of n indivisible candies.
The first proposes a split; if not accepted by a strict majority, she
leaves and the second proposes, etc. How is the loot split?

iz Proj. G-FT
01/PlaneCurves.pdf.
o2t Fiedler: There may exist a “new”* non-oracle map K —
ZK. (*) Poly-time, multi-local, low profile, high rank.

140000 Question. Is 2-component 2D linking in 4D non-trivial,
modulo subdivision and melding? A. Likely trivial.

iy A map A (1) — A (1) arises in deducing wheeling
from the full Duflo (not @' for @ is not well-defined!?); There’s
a pairing A" (1) ® A (1) — A* (7). Topological meaning?
1031 Proj. Paper: “Why I care about virtual knot theory?”.

10731 Proj. Make the polynomiality of B, ridiculously easy.

10725 Two permutations to the virtual braid: S, < BB, ENEY n via
(e.7i, (i) < (o 71, 05) = (v iy ).

s Fox 0;: F, — ZF,: 0ixj = 6;j, 0i(uv) = dju + udyv (a
lI-cocycle). Gassner: b +— nd;b(x;), with n: ZF, — ZZ" the
Abelianization.

ez Burau: X = DX\{npts}, p: £ — I its Z-cover w/ ba-
sic deck transformation ¢, 1 € J% a basepoint, 1 € £ alift,
1* = p~ (1) all lifts, A := H(Z,1%;Z) is a (A = Z[F'])-
module. Bu: B, — Auty(H) is Burau.

w721 Proj. Hilden braids: expansions, the a/a-map, tangles?
o716 The 1 invariants are (homology-) concordance invariant.
10713 Proj. Low v-algebra: Lie bi-algebras & arrow diagrams.
104 In R*, framing a hoop is whatever makes tubing well defined,
framing a balloon is whatever makes doubling well defined, and
framing a vertex is the interaction between the two.

10424 Mathematica-WikiLink re-implementation:
CreateWikiConnection, WikiUserName, WikiGetPageText,
WikiSetPageText, WikiSetPageTexts, WikiUploadFile.

invariants of plane curves, 2014-
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104222 The Kontsevich propagator dg. 4 ,\I
1404220 Find SQ /\?:1 dArg(z — Zi) = Q”_Z(CZ). "
o422c Khovanskii’s “On a Lemma of Kontse-

vich” proves Kontsevich’s vanishing lemma in 3 pages.

10309 Proj. Low degree BF.

10419 Proj. Too many definitions of the Alexander polynomial.
14172 Kervaire: G is an (n = 3)-knot group iff it is f.p., normally
generated by one element, and H;»(G) = (Z,0).

ua7p Does every simple decker set come from a (ribbon) 2-link?
Is a 2-link group a LOF group? A decker group a 2-link group?
10413 Are there “spherical w-braids”?

1316 Proj. What are all internal quotients of FL (compare “PI-
Rings”)? Which are of polynomial growth?

1032s Monty Hall: A prize is in 1 of 3 envelopes. You choose one,
an oracle shows another to be empty. Will you switch? Deliberate
oracle: Yes. Chance oracle: No. What makes it so confusing?
10318 Proj. Study Vogel’s weight system in the context of A".
0304 Itai’s iterated mean value theorem: with (6f)(x) = f(x +
1) — f(x), Yxo,n3x € [x0, x0 + n] s.t. (6" f)(x0) = (" f)(x). Pf.
With y := 1y}, 6 = y*0 hence §" = xy*"*7" and as |[x*" |1 = 1,
(6" f)(x0) is bound between the extremals of (0" f)(x).

uoz02 Assaf:  The fundamental group and the fundamental
groupoid of a path-connected space are naturally equivalent.
1402280 What’s the relation between quandle cocycles and 2-knots?
10227 Itai: For at least some quadruples of lines in R3, there are at
least two lines that intersect all of them.

o106 IS the v-invariant of gnots trivial on 2-knots? Is there a mul-
tiplicative Alexander duality? Alexander: X < S" compact, lo-
cally contractible = HY(X) ~ H,_1_4(X°).

140212 Vienna vocabulary: cobordism hypothesis, WKB approx-
imation, Fukaya category, gerbes, fusion categories, differential
cohomology.

uo21b Proj. Clean and write up the shielding story.

1o0218c Proj. A note on how DG arises in the context of KBHs.
uo2i7 nLab:  C monoidal category. Its Drinfel’d centre is the
BMC with objects pairs (X,3) of X € C and natural isomor-
phism S_: X ® (—) — (=) ® X such that VY,Z € C, Bygz =
(Iy ® B2)J(Br ® Iz), with Hom((X,B),(X'.8)) = {f e
Hom(X, X'): VZ, B/(I,®1) = (f®I2)B,}. (X.B)@ (X' ) =
(XX, (Ix ®B"))(B®Ix)), and Rix ) (x' ) = Bxr ().

e Ogasa’s Local Move Identities... — some skein relations
for high-dimensional Alexander.

20 How exactly do normal Euler numbers relate to branch

points? Can the latter be avoided?

10130 Satoh’s w-knot has the same m; and the same Z- /@
polynomial (Sawollek) as the trefoil. Nt
ous Chterental: 1B, acts faithfully on “virtual curve diagrams”,
and with run-length compression, this is describable in poly time.
o126 Is tube-bypass an unknotting operation for 2-knots?

o7 Carter: A spun Hopf link with an additional orthogonal plane
running once above and once below it makes a knotted 272 + S
with 4 triple points.

wote Using LMO, FT invariants of links in S3 extend to links in
arbitrary QHS . A simple description? —p9:190321

uons Gavish: “Singular value decompositions”.

oz Many papers by Seiichi Kamada.

131220 Smale (‘57): Long immersions R¥ < R™ are classified by
7k(Vinx) where Vi is the Stiefel manifold (linear embeddings
RF < R™). Paechter (I, ‘56): m2(V42) = Z.

3210 Gr(R? < R*) = §2 x §2. Yael: o There’s a CP?> = §? of
complex lines in C x C and in C x C. e It is the product of the
moduli C(R*) x C(R*) of metric complex structures on R* / R?,
For (I,1) € C(R*) x C(R*) there is a unique R? < R* which is
complex relative to both, and a given P = C = R*> < R* deter-
mines two metric complex structures on R*/R* by multiplication
by i on P and by +i on P*. Finally C(R*) = SO(4)/U(2) =
{left multiplications L, by unit imaginary quaternions u} = S2
and C(R*) = {R,},es2cricn. ® P(u,v) = span(u + v,uv — 1) or
span(u — v,uv + 1)+ and for orthonormal (, ), span(a, ) +>
(Ba,aB) = ((@ A B)T, (@ A B)7), the last using the self-dual and
anti-self-dual projections AZ — A%L,

i2is Bjorndahl: N prisoners each wears co-many b/w hats. Si-
multaneously each needs to point at a black hat on her head. How
can they maximize the chance that they will all get it right?

w1217 Goryunov’s finite order ...J" ...: Generic smooth plane
curves, allowing triple points and opposite self-intersections, map
to knots in the solid torus S T*R? inducing an isomorphism of
projectivizations.

i3y Stallings’ theorem: h: A — B a group homomorphism w/
h: Hi(A) ~ H|(B) and h: H,(A) - H,(B). Then h: A/A, ~
B/B,, where A,, B, denote lower central series (+ more...).
s Getzler (bbs): Homotopy 2-types are determined by the ac-
tion 71y G 75 and a class in H> (71, m3).

iizeb Anton: is there a triality for solutions of the KV equation?
— Yes, 2013-11/DoubleTree/TrialityComputations.nb.
Minor: does « intertwine the triality of sder, with that of
thery x trp? — 2013-12/: Most likely not.

pizu Is the nilpotent completion of the fundamental group of a
gnot complement always free-nilpotent? — No; Abelian it is for
R? x {0} U {0} x R2.

1222 Proj. Figure out the bubble-wrap-finite-type invariants of
all knotted objects in R*.

1312022 From Virtual 2-Knots by Schneider:
In a virtual 2-knot diagram, ...but these are forbidden:
these are also allowed: AN . S

welded
triple point

N

woven
triple point

unwelded
triple point

pure virtual triple point

In light of “virtual doodles”, perhaps this should be modified?
1312050 Are there 3 embedded surfaces in R* so that any 3 immersed
handlebodies bounding them have a common point?

mixed triple point

i20sh Cimasoni: Levine’s Poly. Inv. of Knots of Codimension 2.
131204 Coboundary: 6(x) = [r, A(x)], with invariant r + r?!.

1312020 Farber‘s Noncommutative Rational Functions and Bound-
ary Links, continued Retakh, Reutenauer, Vaintrob,
math/0004112.

use Yanagawa (‘69): Ribbon 2-knot X is trivial iff 71 (K) ~ Z.
uzoa Meilhan: 2-knots papers by Yajima (‘62, ‘64), Yanagawa
(‘69%), Omae (‘71).

131126 Crainic wxivmath/0403266 on Homological perturbations: A
Homological Homotopy Equivalence (HHE) is a pair of com-

arXiv:
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plexes with quasi-isomorphisms (L, ) # (M, b) , with a ho-

motopy h between 1 = 1y, and ip, soip = 1 + bh + hb. A per-

turbation is §: M — M with degb = degd and (b + 6)> = 0; it

is small if (1 — 6h) " exists. Claim. (L, b;) <:p‘> (M, b +6) is
1

again an HHE, with A := (1 —6h) =16, by := b+ pAi, iy = i+ hAi,
p1 = p + pAh, and with hy := h + hAh.

3212 Cimasoni: There is a 1-double-point gnot.

131200 Cimasoni: There is a natural smoothing of 2-gnots.

iuzzy Moskovich, axivmath/0211223: On the 2 5 S0(3)
right, ¢ and S pair to an integer. Indeed l"
D? 3 x +— B(x)* is a circle bundle on D? ¢ ., 1
which must be trivial, inducing a trivializa- S' —— 2

tion of the circle bundle S' 5 x +— B(x)*. But ¢/e; is a section
of that bundle, hence an integer.

121 Burke, Koytcheff: wxiv:1311.4217, A colored operad for string
link infection.

s Bar-Hillel’s Simpson’s paradox: In Israel in every age
bracket death rates for Arabs are higher than for Jews, yet overall
death rates for Jews are higher.

31 Massuyeau (bbs). Given an algebra A and N > 1, 3 commu-
tative algebra Ay s.t. V commutative algebra B,

HomAlg(A, MatN(B)) ~ HOl’nC_Alg(AN, B).
(ajj:a€ A, 1 <i,j<N)
a—+ /U))[j = a,-j + /U?,‘j, lij = 5,‘], (Clb)ik = Zja,-jbjk'
o Massuyeau (bbs, eprints), after Van den Bergh: A double
bracketin an algebraAis[—, —]: AQA - ARAs.t. (1) [[b,a] =
—[la, b]1°P. (2) [a, b1b2]] = (b1 ® 1)[a, ba]l + [a,b11(1 ® by). Tt

is Poisson if

| F& F%

] [ ] [ ]
=) 7P

adz
eadz_1?

(u, @) — A = © (—2(x)y, tlz) e MY P! (—2(x)y, t12) ,
B=e"" 0 (e(—x)y, t21) e o! (—2(x)y, tlz) )

i C. Frohman, A. Nicas, The Alexander Polynomial via topo-
logical quantum field theory, Differential Geometry, Global Anal-
ysis, and Topology, Canadian Math. Soc. Conf. Proc. 12, Amer.
Math. Soc. Providence, RI, (1992) 27-40.
zios, Massuyeau (bbs, eprints, easy): I “symplectic expan-
sion” — a group-like expansion Z: FG(x;,y;) — FA(X;,¥;) with
Z (I L[xi,yi]) = exp(—2.[%.¥]). Thus surface groups are
quadratic and have homomorphic expansions.
i127a Cattaneo: “BV is the ‘right’ de-Rham differential on super-
manifolds.”
3127 The Hilbert basis theorem: An ideal in the ring of multivari-
able polynomials over a Noetherian ring is finitely generated.
Pf. Enough, R Noetherian = any I < R|x] is finitely generated.
Let p, € I\{p1, ..., pa—1) be of minimal degree. As R is Noethe-
rian, for large N the leading coefficient of py is a combination
of previous leading coefficients, so it can be killed off contradict-
ing the minimality of Py. [J Can be made constructive using
Grobner bases.

Indeed

ANE
(

|
[[_,_’_]] =

w7 Enriquez/EllipticAssociators: with é(z) :=

18

131020 Artin-Wedderburn: A semi-simple ring is uniquely (up to a
permutation) isomorphic to a product of finitely many finite ma-
trix rings over division rings.

131007 I don’t understand Severa’s (A®A)®A 2. AR(ARA)

l/n@l l®n¢
ARA = A <" A®A
1310070 From 2013-10/Swinging: _IN = Oy
=[G
| S| | I~

y
.

L= =

—

\
= |

1310072 Monoblog starts.
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Archived Items.

sz Q. Are there cleaner Fj3’s solving the upright R-moves

merely up to coboundaries? (likely meaningless).

201100 There is a “crossing change” construction of Seifert surfaces,

and a construction starting from an immersed bounding disk.

240205 Q. Is there a (poly-)computable functor from measured v.s.

to Sets, extending Gaussian integration?

250700 UGP: Implement Fiedler’s uxiv:2506.17738.

2411055 UGP: Implement many families of knots, compute their 6.

241127 Proj. Write ® in Sage.

250830 IS the residue invariant 0?7 F; = (gjj—gjj+ ) (Zgjﬁ' —8i—8&jj)
Fy = (gjoji — gjojl*')(gjljo - gjljg-)(h(i() — Jjo,it = j1).

250024 Q. Do cyclic words inject into their profiles?

am0ss Is “almost classical” an appropriate tag for w objects

with div 0 (KV solutions, horizontal chord associators)?

—p3:231105a (After archiving: No.)

205 Chal. Reconstruct a category like {Hom(V®4 — V©B)}

from a “forward contraction algebra” akin to {(V*)®4 © V®B}

for (some) coD vector spaces V. DoPeGDO Sol’n: L/G vari-

ables are chronologically ordered. In Q, LL terms are small, and

also LG terms if L preceeds G. Allow only these constrained LG

contractions.

210421 T/F? \/6711—‘\/6 =17,

170013 A pushforwards challenge in Pushforwards.pdf.

2620 20m talk: “Rooting the BKT for FTT”. Key: X < n¢,

|X| = P. Using dyadic decompositions, in time ~ P can set a

database of size ~ P so |X n R| can be computed in time ~ 1 for

every rectangle R — n?.

230100 Def. Given a v.s. V, a Partial Quadratic (PQ) Q on V is

a symmetric bilinear form Q on a subspace D(Q) < V. For

U c D(Q), denote anng(U) = {v e D(Q) : Q(U,v) = 0}.

Def. Q) + Qs is with D(Q; + 02) = D(01) N D(Q2).

Def. Given a linear ¢y: V — W and a PQ Q on W, the pullback is

Q) (vi,v2) = Q1. yv2) with D(Y*Q) = ¢~ (D(Q)).

Def. Given ¢: V — W and a PQ Q on V the pushforward ¢. Q is

with D(¢.0) = ¢(anng(D(Q) N ker¢)) and (¢, Q) (w1, w2)

Q(v1,v2), where v; are s.t. ¢(v;) = w; and Q(v;,rad Qlkerg) = O.

Thm(?). ¢* and ¢, are well-defined and functorial, e Lo

and if /B = y//5, then y* Ja, = 6,/)B*. ¥* is addi- YV .7 {B

tive but ¢, isn’t. ¢* [/, is restriction to im ¢. ¢ J¢*  * 5 °

is 7.

Thm(?). Over R, given ¢: V — Wand PQs Qon Vand Con W,
signy (Q + ¢*C) = signy, ,(¢* Q) + signy (C + ¢.0)

(& signy(Q) = sigye,(t* Q) + signy(¢+Q) (no C, no +)).

23000 Def. Given a v.s. V, a Partial Quadratic (PQ) on V is

0= (D=2DQ) c WL =2L(Q):D — D*) with L = L*.

Write Q(v,v2) = L(v1)(v2).

Def. Given a linear : V — W and a PQ Q (D =

D(Q) € W,L = L(Q): D — D*, L = L*) on W, the pull-

back ¢*Q is (D/,L') with D' = ¢~'(D) and L' = y//LJly*, so

W*Q)(vi,v2) = QW1 Yv2).

Def. If Q; are PQs on V, Q1 + Q, is with D(Q; + Q»)

D(Q1) N D(O7).

Def. Given a linear ¢: V — W
on V the pushforward ¢.Q is Q' (D',L') with D/
¢((L(rad Q| prkers)) ™) and Q'(wi, w2) = Q(vi,v2), where v; are
s.t. ¢(v;) = w; and Q(v;, rad Qlkerg) = 0.

Thm. Pullbacks / pushforwards are well-defined and functorial.
Thm(?). Over R, given ¢: V — W and PQs Q on V and C on W,

signy(Q + ¢7C) = sigye s (* Q) + signy (C + ¢ 0).
220023 Q. For balanced Heisenberg exponentials, does p-scattering
determine x-scattering?

and a PQ Q (D, L)

210101 Proj. Implement a PD2ThinMorse with guaranteed bounds
and/or using simulated annealing.
21210 Proj. Complexity by ropelength?
180820 O] = t(P|e,l,f—>0 — tw’w3)/ (l — 1)20)2 and
(t—1)p1 + 22w + (1 — 1)(1 — 2¢))AA’
(1 —10)t '
210302 Q. (w/ Abbasi) Does every contractible but not manifestly
contractible curve in the annulus have an odd self-intersection?

P=A?

1708292 D0. Find Duflo in Goldman-Turaeyv.

100108 Do. With P = Y a,,,2"¢", compute {eP) = log{exp eP).
150416 Chterental: Is there a Melvin-Morton statement for v-knots?
1031 Proj.  Verify Kashaev’s conjecture @uxiv:1801.04632, re.
Tristram-Levine signatures.

170321 For NOE1 with A — 0, are there interesting R’s?

1703200 Proj. k-co inductive constructions.

0313 Riba Garcia’s talk, “Invariants of Rational Homology 3-
Spheres and the Mod p Torelli Group”:

2ia0a Halacheva (~): A(X) = @, End(A*X) is a traced
meta-monoid with m,’ (A) (z = y)(ex)ix)JA)ey)iy —
ex/JA/Jiy)(x — z) and try(A) = ey/iy)/A)ex)ix — exJA/ix. Con-
tains I (w/ fixed colours) via T: (w, M) — wA*(M). Predict A
from I'? Interpret A in ybax? Related to super-algebras? Raise
A to meta-Hopf? Understand im(()?

w311 Do. With strongly docile L and A, compute log{eX | )
without exponentiating.

171020 Do. Solve 7i~! (1 — (Bh(t—Zae)) =gla—1,2) + (—(Beh — (r—
2a€)0, + €20%)g(a, 7).

30 —pl9:170309 Then e AKT17-170317: @bt
eedb=2¢)eh withy = 1 —afe,a = Bly = B+ ... b =
aly=a+...,d=¢€"logy = —aB+...,500 (wu: e ")
[0) (ucw: (Baquward(bfZec)) ) (ucw: (B/lg(a,ﬁ)eanrﬁufale)

© (ucw; e (OO g A Mﬁaﬂb) 50 O (wu: ™ Auton)

@ (uCW: (Blsauaﬁe/le(awvau)eaW+BufaBb) @ (MCW: (B/lf(aw’a”)V(Bq>

O (ucw: e™eve?), withv = (1 +58)~", g = v(ew + Bu + suw —

aBb) and A € Q(w,u, b, c,a,B,0)[€].

17022 What is the “sensical” sub-meta-object of
(U(bs),m,A,S,P,R)?

1805282 I there an operation-uniformizing “bottom tangles in han-

dlebodies” theory for (rotational) virtuals similar to Habiro-

Massuyeau?

1311122 The diamond lemma: If — is a connected Noetherian binary
relation (Noetherian: an infinite a; — a, — --- is ultimately
constant), and if whenever a — b and a — c there is d with
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b = d and ¢ = d where = is the reflexive transitive closure of
—, then 3'mVaa = m.

2002040 Talk., Over then Under Tangles. Abstract. Brilliant wrong
ideas should not be buried and forgotten. Instead, they should be
mined for the gold that lies underneath the layer of wrong. In my
talk I will explain how “over then under tangles” lead to an easy
classification of knots, and under the surface, also to some valid
mathematics: ...

movee In gl€ o [N, N] = N, [, ] = e, [, N] = L
N+ €N, so with by = hi — €gi, [hi,] s RN ey
[8i-8j] = 0, [eij, ext] = djxea — Suexjs [fijs ful = i £ g,
€(Sjxfit — Sirfij), leij, ful = O ju(€dicieir + Sis1fit) —

O1i(€0k<ierj+ 0k fij) +0du((hi—hj)/2+€(gi—g;)), [gi-ein] =
(6ij — Sri)ejks [&i fi] = (6ij — Oki) fik» deg(e, hy, fij, gireij) =
(1,1,1,0,0). Verification in 2017-02/glne.nb. Order n symmetry
in 2020-01/glne.nb.

171012 Talks/LesDiablerets-1708, esp. PBWDemo.nb, verifications
2017-10/Phi2CR-Classical.nb: In U(g¢) = {t,v,a,x)/([t.]] =
0, [a,x] = x,]a,y] = -y, [x,y] = t — 2ea), we have
[T, eWemetiaeéis = emeleet™, with

log(l - 67’]2.51)

T=T1+7— =T +T’+’]7€1+2’7“@1+“'~
€

e + ey + ee M pé +

n =n —_— =1 e ) (S 581
(1 —emér) ’

@ =a; + ay +2log(l — empéy) = ) + an — 2empéy) + ...

(B_azf] P . o )
f=——"-=—+E = P&+ b tee Pmé+ .

(1= emé) |

is102¢« With Ens. The CD,, universe U = FA(Hy, Ry, . .. ,Z,i, cey
QS has a strand-filtration ¥, a Vassiliev degree deg > 0, a ho-
mological degree ht > 0, an ht-odd differential § with deg¢d = 0,
ht§ = —1, an endomorphism ¢ with ¢¥,, < F,; and degc =
htc = 0 and

o Sy = J,~0Sn with (deg,ht) = (0,0), S, € Fp,and c: S, —

Sp+1 via (co); = 1 and (ccr) =0ip+ 1.
For U any H,R,or Z, U} = .
H € 7, with (deg, ht) = (1, ) Let to, = (1))H(1i), let 1 =

1i)
Hy — (12 12 dat j > >01tt,—1'2't 27)(11).
. Rle?'ngth((degg?ﬁt)a R0 rad (1)2)n2(2))(19)

[ ]

Claim/goal: Ho(U,d) = S« x DKy, and Hi(U,5) = 0.

wons The monoidal category with objects N generated by o €

Aut(2) with 1y ® c ® 11 = 0 ® 11 ® o, possibly with 0% = 1.

i710¢ Roland: Solve g(a,t)g(—a — 1, —t) = P(a,1).

see 2017-10/Phi2CR.nb) 2017-07/Multi-beta-
1yp Where ¢ = ¢, []7

(Wrong,
yax.nb: In U, -
eMe¥es e, Wlth

no= g tme Y = Bympére Y 4 =1+ S

@ = ar+a+2Bmé+...=a+ax—2(B+1ogd) [y
£ = Lo kb PymEle T + = 06T 1+ 6
—mé1 +pmér (ymér +1) /2 + ... = (B +1ogd) /(By)

and 6 := ((f — 1) ymé&) + e"")_1 =1—(1+ym&)B+...
With ® = (¢j(e;)) and Z = ((0n,), set D.Z =

o> %4100 £(q;) - Do. With (4.1, 21,1 = (9 Oy 52 0, ).

170725

(B’Iiy@a/faegix —

T =

170805

ai=

compute/implement @, Z, with

Z = wexp (Z /lijtiaj + Zqijyixj + 6P()> .
Aij € Z, w,q;; € R = Q(T; = e"), Py € R[a;,y;, x;], and

*(@;) = Zl//iljaj +epy,
( ) = Zlﬁfﬂj + €Ps,
O*(&) = Y UiE+eps,
O*(T) = Y WlTi+ > vimij+ €Pa,
',0,514 € Z, Y>3 € R, P14 € Q[xi.yi]. P23 € R[x1,y:], vij € R.
dz; —dz; ..
o3 KZ: dH = HZ ;l‘”.
i<j TR
j

o610 (alt; main: —pl12:170625) Up..p conventions: g = ehoB,

H = {a,x)/([a, x] = ax) with

A=ce P A= gAx
S(a,A, x) = (—a,Ail, —Ailx),
A(a,A,x) = (a1 + ap,A1A2, x1 +A1X2)
and dual H* = (b, y)/(|b,y] = —By) with
B=c¢ "  By—gyB
S(b,B,y) = (—b,B~',—yB™"),
A(b, B,y)

= (b1 + b2, B1B2,y1B2 + y2). .
= h(b,y) making {(a/x* y'b/y =
H* @ H? with (¢f)(yg) =

Pairing by (a,x)*
6ijowil[kl,!.  Then U =
)X 3. S w3 ) (o) (8.12)-
st (alt; main: —p12:170625) U, conventions: A = (g,G =
e, e)/([g, €] = ye) with S (8, G, e) = (=g, G, —eG);

A(g,G,e) = (g1 + 82,G1G2,e1G2 + €2)
and dual A* = (hLH = & f/([hf] = -nh) with
S(h,H,f) = (=h,H ', —H'f);

A(h,H, f) = (h + hy, H H>, fi + Hi f2).

Pairing by (g,e)* = (h, f). Degrees by deg(y,g,e,n,h, f) = 1,
so ops are degree non-decreasing except the basic pairing lowers
2 degrees.

ms2s (alt; main: —p12:170625) Uy . conventions: A =

&G =

e e)/([g,e] = he) with A(g,G,e) = (g1 + £2,G1G2,e1G2 +
e); S(g.G,e) = (—g,G7',—eG™') and dual A* = (h,H =
e, £5/([h, f] = —heh) with A(h, H, f) = (hy + hy, H{Ha, fi +
Hif>); S(h,H,f) = (—h,H~', —~H~'f). Pairing by (g,e)* =

(h, f). Degrees by deg(#, g, e, h, f) = 1, so ops are degree non-
decreasing except the basic pairing lowers 2 degrees.

1704120 Title. The Dogma is Wrong. Abstract. It has long been
known that there are knot invariants associated to semi-simple Lie
algebras, and there has long been a dogma as for how to extract
them: “quantize and use representation theory”. We present an
alternative and better procedure: “centrally extend, approximate
by solvable, and learn how to re-order exponentials in a universal
enveloping algebra”. While equivalent to the old invariants via a
complicated process, our invariants are in practice stronger, faster
to compute (poly-time vs. exp-time), and clearly carry topolog-
ical information. q This is joint work with Roland van der Veen
and continues work by Rozansky and Overbay.

1704010 Project over-then-under “©@-Tangles”. Closed under com-
positions; (v-)braids are ©; non-braid © tangles? Relations in ©?

20


http://drorbn.net/AcademicPensieve/2017-02/nb/glne.pdf
http://drorbn.net/AcademicPensieve/2020-01/nb/glne.pdf
http://www.math.toronto.edu/~drorbn/Talks/LesDiablerets-1708/
http://drorbn.net/AcademicPensieve/Talks/LesDiablerets-1708/nb/PBWDemo.pdf
http://drorbn.net/AcademicPensieve/2017-10/nb/Phi2CR-Classical.pdf
http://drorbn.net/AcademicPensieve/2017-10/nb/Phi2CR.pdf
http://drorbn.net/AcademicPensieve/2017-07/nb/Multi-beta-yax.pdf
http://drorbn.net/AcademicPensieve/2017-07/nb/Multi-beta-yax.pdf

In A®? Not all tangles are @. Alexander propertieS' v-version.
Associators in A" N :?{@
Constructible?  Sufficient
for EK? Relations with /
Chterental’s “virtual // /
curve diagrams™? //é(
Chu’s syzygy:

s AKT-17 Reality / Plan: Gentle. Course introduction (h1).
Knots, Reidemeister moves and the Jones polynomial (h2-3).
Tangles and a faster Jones program (h4). Tangles and meta-
monoids (h5-6). Links, 3-manifolds, Seifert surfaces and genus,
ribbon knots and “algebraic knot theory” (h7-8). The Alexander
polynomial using I'-calculus (h9-10). Finite type invariants and
expansions (h11-14). / The relationship with metrized Lie alge-
bras and PBW (h15-16). / The variants v, w, bv, and rv, and their
expansions (h17-18). Lie bialgebras and solvable approximation
(h19-20). Brute. Knots, algebras, YBE, CYBE, Lie algebras,
universal enveloping algebras, formulas (h1) The Lie algebra g,
universal enveloping algebras and low degree computations (h2-
3). Ordering symbols and commutation relations for go (h4-5).
The g invariant (h6-7). The Adyog and g; computations (h8-10).
// Morse knots and the g; invariant (h11). g9 and g; as approxima-
tions of slp, approximating s/3 (h12). The slg invariant (h13-14).
The sl% invariant, fame, and glory (h15-16).
160513 Q. What’s Fox-Milnor for links? —p13:131130b.
1702112 Gaussian pairing:
<exp( +Zzell._) | exp (% +Zje] _'J>>:
11
exp (log(l—lxy) O+Dierjes T +Zzlze1 T I,fy +2) >
160314 Proj. Visualization of fibred knots. [Done, JB—1].
160403 IS [] on unipotent completions (page 7 of my GT1 paper)
nonsense? Are Taylor expansions isomorphisms?
103221 Prob. Find a quadratic description for the Adjoint rep of
@i aj] = —laijajn] = an — aj. [aij, a;i] = aji — aij.
141123 Qinhuangdao: Talk to me about China, America, Taiwan,
economy, ecology, religion, democracy, censorship, and all else.
1000 A precise relationship between expansions for FG and
“PBW bases” for same?

R

Jj12€J 1—xy

wlc S
150401 Halacheva’s meta-trace: ¢ |« 6 Litr , HO ‘ — S
v = w=l—a S ‘:—i—;b@/,u
o) ‘ c S
with c |y+ad/y e+60/u .
S |¢+ay/p E+yo/u

When exactly is it defined?

11211 BBs:Alekseev-131108, AT sec. 5.2: F; e TAut solving AT <

F, = Fi(tx,ty) with Fyp = 1 &> u;, = dF’F with u, = —u(tx, ty)
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<> tder 3 u = (A, B) solving KV. What means F (zx, ty)?
102282 Proj. Associator computations using FreeLie‘.

110203 Project “expansions and quadraticity for groups”: defini-
tions, relations with Hain / Mal’cev / Quillen / Vassiliev, tor-
sion, semi-direct products, FG, PiB, BB, PuB (and homotopy
versions), elliptic / higher genus braids, mapping class groups,
right-angled Artin groups, Stallings’ theorem, knot groups (u,
w, higher D), Hutchings-Lee. ;Flat braids after Merkov, Hilden
braids, [PuB,, PuB,] (also u — v,w), |G, G| in general, Aut(FG,),
Aut(FG,), Torelli following Hain?

10107 Paperlet. “An algebraic characterization of the Taylor ex-
pansion”.

141209

O
©)

141120 Implement SeriesSolve:

SeriesSolve [{

a=LS[{"1", "2"}, as], B=LS[{"1", "2"}, Bs],
¥ =CWS[{"1", "2"}, ¥s], x=CWS[{"1"}, xs]

Y,

V=Es[{(l>a, 2-B), v];

™t (8o[R*[2, 3] #+R*[1, 3]] #»V = Vx (& [R*[1, 3]1] //da[1, 1, 2]))
&& Vxx (V //dA[1] // dA[2]) = de[1] Ude[2]
&& Vx (x//da[l, 1, 2]) //de[1] //de[2] = xU (x//do[1, 2])]

1527 Proj. A 3-page paper on Gassner and its unitarity.

o9 Lie-series Mathematica abstraction challenge (also
2014-01): LieSeries, MakeLieSeries, Crop, RandomLieSeries,
+, ¢, §. b, EulerE, adPower, adSeries, Ad,
LieDerivation (also on CW, AW), +, c¢-, DerivationPower,
DerivationSeries, LieMorphism (also on CW, AW, {) and
into {)), StableApply, BCH, ASeries, MakeASeries, i, o,
CWSeries, MakeCWSeries, RandomCWSeries, +, c-, =, X, tr,

div JA, {...), +, c-, TangentialDerivation, tb, I, T~

=,

0213 Brochier’s even associators to degree 9 at http://
abrochier.org/sage.php.

0112 Carter-Saito: moves on decker curves:

e

TR

5 [RHE

o113 BF perturbation theory in ambient axial gauge (A-B propa-



http://drorbn.net/index.php?title=AKT-17
http://jessebett.com/TorusKnotFibration/
http://drorbn.net/bbs/show?shot=Alekseev-131108-071125.jpg
http://abrochier.org/sage.php
http://abrochier.org/sage.php

. . . . Pensieve header: The Free Lie / Lazy Evaluation Abstraction Challenge.
gator is t-vertical, B above A; inner gauge unspecified): ensieve header: The Free He rhazy Evalualion Fbstraction bhatlenge

MakeLieSeries[ser Symbol, expr ] := (
ser[] = Hold[MakeLieSeries|[ser, expr]];
ser[d Integer] := ser[d] = Expand[expr /. w_LW /; Deg[w] # d - 0];
—> LieSeries[ser]
)i

4
AddLieSeries[ss  LieSeries] := AddLieSeries[ss] = Module[{ser},
The "jump/fall/ drop" propagator ser = Unique[AddLieSeries];

Feynman diagrams: ser[] = Hold[AddLieSeries[ss]];
1. A "vertical B over A" "jump" propagator: serld Integer] := ser[d] = Plus @@ ((#[d]) & /@ {ss});

' . ) LieSeries[ser]
2. Inner chains: "biting worms" 1;

not a /\! J j [ [ b[sl LieSeries, s2 LieSeries] := b[sl, s2] = Module[{ser},

ropagator ser = Unique[b];
propag |]L -~ > 7 g ser[] = Hold[b[sl, s21];

i
/‘f r TA‘ }VA (A JA i ser[d Integer] := ser[d] = Sum[

b[si[k], sz2[d-k]],

out line (k, 1, d-1}
. 1;
3. Inner IOOpS' LieSeries[ser]
1;
LieDerivation[der Symbol, rules List] := (

der[] = Hold[LieDerivation[der, rules]];
(der[w LW] /; Deg[w] = 1) :=
(der[w] = MakeLieSeries[w /. Append[rules, _LW - 0]]);
der[w_LW] := der[w] = Module[{x, v},
{%, v} = LyndonFactorization[w];
AddLieSeries[b[der[x], v], b[x, der[y]]]
1:
der[s_LieSeries] := der[s] = Module[{ser},
ser = Unique[LieDerivationOnLieSeries];
ser[] = Hold[der[s]];
ser[d ] := ser[d] = Sum[
der[s[k]][d],
{k, 1, d}
1;
LieSeries|[ser]
1;
der[as ASeries] := Omitted;
der[cws CWSeries] := Omitted;
derl[expr 1[d ] :=
Expand[expr /. {w LW :» der[w][d], s LieSeries :» der[s][d]}];

as1202¢) At
2013-12/
4DHardware/:

LieDerivation[der]

BCHBase = Module[{bch},
bch = Unique ["BCHBase"];

bch[] = Hold[BCHBase];
beh[1] = ("x")+ ("y");
bch[d Integer] := bch[d] = Expand[Plus|[

adSeries[E” (-ad), MakeLieSeries[("y")]][MakeLieSeries[("x")]][d],
-adSeries[(1-E” (-ad)) /ad-1, LieSeries[bch]][
EulerE[LieSeries[bch]]] [d]
1/4d1;
LieSeries[bch]

1;

JA[-1, ] = MakeCWSeries[0];
JA[n , y LW, p LieSeries, ss ] := JA[n, y, 4, ss] = Modulel[
{s, su, us},
sy = ScalelLieSeries[s, u];
us = StableApply[LieMorphism[{y - Ad[ScaleLieSeries[l, su]][LW[z]]}], u];
ps = ps // LieMorphism[{LW[z] - y}];
IntegrateCWSeries|[
AddCWSeries|[
JA[n-1, y, p, s] // LieDerivation[{y - b[us, y1}1],
div[y, us]
1,
{s, 0, ss}
1
1;
JA[y LW, p_LieSeries] := JA[y, u] = Module[{cws, s},
cws = Unique[JA];
cws[] = Hold[JA[y, 11];
cws[d Integer] := cws[d] = JA[d-1, y, u, s][d] /. s-1;
CWSeries[cws]
1;

i Missing in FreelLie.m:  The relation with tder,:
10119 At 2014-01, an abstraction challenge: exp (3, ad, {yi}) = Cfiﬁ;,’f:] , etc.
22



140100 Virtual 2-knots:

23

131220 What are the two winding numbers for immersions R?
R*? Is every pair realized? Is there a Whitney-Graustein theo-
rem?

s Meilhan: Levine: axivg-alg/9711007 A Factorization of
the Conway Polynomial. Then Tsukamoto, Yasuhara: axiv:
math/0405481 A factorization of the Conway polynomial and cov-
ering linkage invariants.

131026 Time to make an “agenda browser”.

131017 If /1{1']'} =0, (/l,-jdxi A dxj)n/2 = «/det(/l,-j) /\i dx'.


http://arxiv.org/abs/q-alg/9711007
http://arxiv.org/abs/math/0405481
http://arxiv.org/abs/math/0405481

