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Pensieve header: Mathematica notebook for Talks: Groningen-240530.

Ancestors in Projects/HigherRank.

exec

nb2tex$TeXFileName = "ITypel.tex";

in[-]:=  SetDirectory["C:\\drorbn\\AcademicPensieve\\Talks\\Groningen-240530"] ;

Pensieve header: Implementing $\rho_1$, and also $\rho_dS.

pdf
Preliminaries
pdf
This is IType.nb of http://drorbn.net/g24/ap.
pdf
in[-]:=  Once[<< KnotTheory ; << Rot.m];
pdf
Loading KnotTheory™ version of February 2, 2020, 10:53:45.2097.
Read more at http://katlas.org/wiki/KnotTheory.
pdf
Loading Rot.m from http://drorbn.net/AP/Talks/Groningen-240530 to compute rotation numbers.
pdf

inl-)- CF[w_ . & E] := CF[w] CF /@ &;
CF[& List] :=CF /@ &;
CF[&. ] := Module[{vs = Cases[&, (x|p| €| n) , | U{X, p, €}, ps, c},
Total[CoefficientRules [Expand[£], vs] /. (ps_-c_) = Factor[c] (Timeseevs™)] ];

pdf
Integration
pdf
Using Picard Iteration!
pdf

- E/:E[A_]E[B ] :=E[A+B];

pdf

in[-]:=  $7 = Identity; (x hacks in pink x)
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pdf
mn[-]:= Unprotect [Integrate];
Jw_. E[L_]d(vs_List) := Module[{n, Lo, Q, A, G, Z, e, A, DZ, a, b},
n = Lengthevs; LO=L /. e » 0;
Q = Table[ (-yspap,vspop LO) /. Thread[vs » @] /. (p|X) -0, {a, n}, {b, n}];
If[ (A =Det[Q]) == @, Return@"Degenerate Q!"];
Z = CF@$n[L +vs.Q.vs /2]; G = Inverse[Q];
Dza_ .= avs|[a]] Z; Dza_,b_ .= avs[[b]] DZ,;
While[e - CF@$7r[

(0:2) - = iiena, bl (DZy,s +DZ DZy) | 5

a=1b=1
A
0=!=e¢e, Z—=jed1)t
(”]

E

PowerExpande@Factor [~ A™/2]| E[CF[Z /. A > 1 /. Thread[vs -» 8]]]

s

Protect [Integrate];

pdf

Inl-]:= J]E[iuxz/2+i§x] d{x}

out[e]=
pdf
(-1yag]-L2]
2u
Vu
pdf

1 ab
in[+]:= L= == {Xg, Xz}-(b )-{Xl: X2} + {€1, €2} {X1, X2};
2 C

Z12 = jE[L] dl{xl_' Xz}

Out[«]=
pdf
]E[ c& +b§1«fz+ agl ]
2 (-b?+ac) b%*-ac 2 (-b*+ac)
V-b?+ac
pdf

Inl-]:= {21 - J-]E[L] d{x;}, Z12 = j21d1{x2}}

Out[e]=
pdf
<7b2+ac> x3 bx; &1 §%

E{_ 2a - a +£+X2§2]

{ Va

, Tr‘ue}
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pdf

In[«]:=

Out[«]=
pdf

tex

pdf
In[«]:=

Out[«]=
pdf

pdf

In[]:=

tex

$7 = Normal[# +0[e]™] &; jE[—x2/2+ex3/6] d {x}

+ + + + +
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From \surl{oeis.org/A226260}:
\newline\includegraphics[width=\linewidth]{OEIS.png}

013627 THE ON-LINE ENCYCLOPEDIA
2'395%8 OF INTEGER SEQUENCES®

10221121

founded in 1964 by N. J. A. Sloane

[ |[ search | s

A226260 Numerators of mass formula for connected vacuum graphs on 2n nodes for a phi*3 field theory.
1, 5, 5, 1105, 565, 82825, 19675, 1282031525, 80727925, 1683480621875, 13209845125,
2239646759308375, 19739117098375, 6320791709083309375, 32468078556378125, 38362676768845045751875,
281365778405032973125, 2824650747089425586152484375, 776632157034116712734375 (list: graph: refs: listen:
history: text; internal format)

K = Knot[3, 1]; Features[K]

Features[7, C4[-1] X3,6[-1] X5,1[-1] X7,3[-1]]

LIX; ,; [s_1] := TS/ZJE[
Xi (Pi+1 = Pi) + X5 (Pj+1 - Pj) + (TS = 1) Xi (Pi+1 = Pj+1)

€S
r— (% e-p) ((T7-1) XiPj+2 (1-x5p))) -1)]

3

LIC [¢ 11 :=T?E[X; (P.a-P:i) +e @ (1/2-%X;pi)1;
L[K ] :=CF[L£ /@Features[K][2]1];
VS[K ] := Unionee Table[{pi, Xi}, {1, Features[K]1[1]}1;

\needspace{5cm}

https://drorbn.net/AcademicPensieve/Talks/Groningen-240530/#MathematicaNotebooks

2024-05-26 12:32:54



Dror Bar-Natan: Academic Pensieve: Talks: Groningen-240530: IType-240525.nb 2024-05-26 12:32:54

pdf
inf-1:= {vs[K], L[K]}

Out[«]=

pdf
{{pl) P2, P35, Pas Pss Pes P75 X1, X2, X3, Xz, X5, Xg, X7}J
1 p3 X2 (=1+T) p7x2
*E{e*F’1X1+F’2X1*F’zXz*eF’zXzJr tEPeXp+t ——————— +
T? T
(-1+T) epapex; (-1+T) €pgx
- —P3X3+PsgX3—PaXg+€PsgXg+PsXgt+€PypXst
2T 2T
(=1+T) p2Xs Pe Xs ) (-1+T) epix
—— —Ps X5 -€Ps5s X5+ —E€EPI X1 Xs +E€EP1Ps Xy Xg - —————————— +
T T 2T
(-1+T) €p1psx3 2 (=1+T) paxy
~PeXe +P7 X6+ €EP2Pe X2 Xe ~€EPg X2 Xg +EP3 Xy + —— -
2T T
Ps X7 X (-1+T)epsxd (-1+T)epspsX;
pP7 X7 —€ p7 X7 + - € P3 X3 X7 +€P3P7 X3 X7~ + }}
2T 2T
pdf

In[-]:= $7 = Normal[#+0[e]2] &; ~I‘L[K] d (vseK)

Out[e]=
pdf
i T]E[ (-1+T) (1+T2 ) e]
(1-T+72)
1-T+T?
Invariance Under Reidemeister 3b
pdf

in[-]:= 1hs = J(L /@ (Xi,5[1] Xiva,k [1] X5u1,k+2[2]) ) d{Xi5 X5 Xks> Pi+1s Pj+1s Pkels Xiels Xji1s Xke1l}

rhs = I(ﬁ /@ (X4,k [1] Xi,k+2[21] Xiva,5+2[1]1)) A{Xis Xjs5 Xis Xis1s Pis1s Pje1s Pke1s Xje1s Xks1}s

1lhs == rhs

Out[«]=
pdf

Degenerate Q!

Out[«]=
pdf

True
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in[-1:= lhs = f(lE [7t; pi + 775 P5 + 7 Pk] £ /7@ (Xi,5[1] Xiea,k[21] X5u1,k+2 [11))
d{Pis Pjs Pks Xis Xjs Xks Pi+1s Pje1s Pka1s Xisls Xji1s Xke1l}
rhs = f(]E [7s pi + 715 P§ + 7 Pkl £ /7@ (X5, [1] Xi,ke1[1] Xiua,442[21]))

d{Pis> Pjs> Pks Xis Xj5 Xks Pi+1s Pj+1s Pks1s Xisds X415 Xks1l}s

lhs == rhs
Out[e]=
pdf
TE - # TPyt = (-1 T) TP s + T2 € pog i+ (1= T) Pouc 7t + T € Pok s +
1 1 3 o2 o 1 2 2
; (-1+T) T € P24i P24 7T E (-1+T) T 6P2+jﬂi+£ (=1+T) T° € pari P2k 7§ —
1 » 1 2 2
;( 1+ T) T€p2+jp2+kﬂ17£ (—1+T)Tep2+kﬂi+Tp2+jnj—Tep2+jﬂj+
(1-T) poux 715+ (-1+2T) € Pz+k7Tj—T3€P2+il92+j7Ti7Tj+T3€P§+jﬂiﬁj+
(-1+T) TP €Paii Pork 7T 7§ — (=1 +T)?TepyyPak a7ty — (1 +T) Tepl, 7mmy+
1
E (- 1+T>T€P2+Jp2+k7T _E (_1+T>T€p§+kﬂ§+p2+kﬁk—2€p2+k7Tk—T2€p2+ip2+k7Ti7Tk+
(~1+T) Te€pagPauk 7Ty 7k + T € PS5, 7 T~ T € Parj Pask 7T Tk + T € P3yy 71§ 7T
Out[«]=
pdf

True
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