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Out[«]=
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Out[«]=

In[« ]:=
Out[«]=

In[« ]:=
Out[« ]=

In[« ]:=

Out[«]=

In[« I:=

Oout[«]=

{K = Knot[3, 1], d = 2}

{Knot[3, 1], 2}

{Cs, ¢} = Rot[K]

KnotTheory: Loading precomputed data in PD4Knots'.

{{{_1: 4: 1}, {_11 6) 3}: {_1) 2: 5}}: {01 0: 9: _1J 9, @}}

n = Length[Cs]

A = IdentityMatrix[2n +1]

{{1,0,0,0,0,0,0}, {6,1,0,0,0,0, 0}, {6,0,1,0,0,0, 0},
{0, 0,0,1,0,0,0}, {0,0,0,0,1, 0,0}, {0,0,0,0,0,1, 0}, {6,0,0,0,0,0, 1}}

Cases

[cs, €50 i, 30 o (ALLE, 70, €L, 5020 4=

T T -1
e -1

))]

, 1+i}, 0, -1}, {{i, 1+i}, 0, -1}, {{i, 1+i}, 0, -1}
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ni = pdl = PPy, g@Exp [Total[Cases[Cs, {s_, i_, j_} = Sum[edl ray,s[1, 31, {d1, d}]]] +

sum[e™ ya1,opq [K15 (ks 2N}, {d1, d}]]
Out[«]=

et M1 [2,5]+er1, 1[4,1]+€ry, 1[6,3]+€2ry, 1[2,5]+€% Py, 1[4,1]+€% Py, 1[6,3]+ev1, 1[4]+€v1,0[1]+E¥1,0[2]+€ ¥1,0[3]+€ ¥1,0[5] +€ v1,0[€
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nl-1=  pd2 = PI:,Exp.:-)ndedMold[
Expand[F[{}, {}] xNormal@Series[pdl, {e, O, d}]1] //.
FIfs_, {es___}Ix (f:(r|¥),s [is__1)" =
F[Join[fs, Table[f, p]], DeleteDuplicatese@ {es, is}]
Out[«]=

FI{}, {}]+€F[{ry, 102,51}, {2, 5)) +eF[{ry, 1[4, 1]}, {4, 1}] +

€F[{ry, 106,31}, {6,3)] +€*F[{ry, 102,51}, {2, 5}] +€>F[{ry, 1[4, 1]}, {4, 1}] +

€2 F[{rs, 106,31}, {6,3}] +eF[{y1, 1[4]}, {4}] +€F[{y1,0(1]}, {1}] +

eF[{v1,002]}, {2}] +€F[{v1,0[3]}, {3}] +€F[{v1,e[5]}, {5}] +€F[{y1,0(6]}, {6}] +

€ Fl{v2,-1[41}, {4)] +€*F{v2,0(11}, {1}] + €2 F[{¥2,0[2]}, {2}] + €’ F[{¥2,6[3]1}, {3}] +

1
€’ F[{v2,6[5]1}, {5} +€*F[{¥2,06[6]}, {6}] = € F[{ry, 102,5],r1,102,5]}, {2, 5}] +

» 1,104, 11, {2, 5, 4, 1} ] +€?F{ry, 1(2, 5], r1,1(6, 3]}, {2, 5,6, 3}] +
> ¥1,-1[411, {2, 5, 4} + € F{ry, 102, 5], v1,e[1]}, {2, 5, 1}] +

» ¥1,002] 1, {2, 53] + € F[{ry,1(2, 5], ¥1,0[3]}, {2, 5, 3}] +

» ¥1,00513, {2, 53] +€?F{ry,1(2, 5], v1,0(6]}, {2, 5, 6}] +

— €®F[{ry, 104, 1], r1, 1[4, 1]}, {4, 1}] +€*F[{ry, 1[4, 1], r1, 1(6, 3]}, {4, 1,6, 3}] +

€ F[{ry, 104, 1], y1, 1[4]}, {4, 1}] + €’ F[{ry, 1[4, 1], y1,6[1]}, {4, 1}] +
€ F[{ry, 104, 1], y1,6(2]1}, {4, 1, 2}] +€’F[{r1, 1[4, 1], v1,6(3]}, {4, 1, 3}] +
€ F[{ry, 1[4, 1], ¥1,0(5]}, {4, 1,5} + €’ F[{r1, 1[4, 1], ¥1,0(6]}, {4, 1, 6}] +

1 ,0
1
1, 2

56 Fl{r:,-1(6, 3], r1,1[6, 31}, {6, 3}] +e€"F[{ry, _1[6, 3], v1,-1[4]}, {6, 3, 4}] +

€’ F[{ry, 106, 3], y1,6[1]1}, {6, 3, 1}] +€’F[{r1, 1[6, 3], v1,0[2]}, {6, 3, 2}] +
€ F[{ry, 106, 3], y1,6[3]1}, {6, 3}] +€*F[{r1, 1[6, 3], v1,0[5]}, {6, 3, 5}] +

1
€’ F[{ry, 106, 3], v1,6[6]}, {6, 3}] +£e2F[m,71[4], y1,1[41}, {4)] +

€ F[{v1, 1[4], vi,0[1]1}, {4, 1}] +€*F[{y1, 1(4], ¥1,0[2]}, {4, 2}] +
€ F[{vy1, 1[4], ¥1,0[3]), {4, 3}] +€*F[{y1, 1[4], v1,0[5]}, {4, 5}] +

1
€’ F[{vy1, 1[4], ¥1,0[6]}, {4, 6}] +£€2F[{Y1,e[1]: yi,0[11}, {1}] +

€ F{v1,001], ¥1,0[2]}, (1, 2}] + €’ F[{v1,0[1], ¥1,0[3]1}, {1, 3}] +

€2 Fl{v1,0[1], ¥1,0[5]1), {1, 53] +€’F[{v1,6[1], v1,0[6]}, {1, 6}] +
1
E'SZF[{YL@[Z}) y1,6[2]}, (23] + € F[{¥1,0[2], v1,6[31}, {2, 3}] +

€’ F[{v1,602], v1,6[5]1}, {2, 5}] +€*F[{v1,0[2], v1,0(6]}, {2, 6}] +

1

EGZF[{YLQ[?‘J, y1,6[31}, {331 +€*F[{v1,0[3], v1,0[5]}, {3, 5}] +
1

€ F[{¥1,0[3], ¥1,0[6]}, {3, 6}] +£€2F[{Y1,a[5]; ¥1,0[51}, {5}] +

1
€*F{y1,6[5], v1,0[6]}, {5, 6}] + 5 €*F[{¥1,0[6], ¥1,0[6]}, {6}]
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ni-l- gPair[fs_, w_] :=gPair[fs, w] = (
Print ["Running gPair on", {fs, w}];
ZiP3oineatable[ {p,, B, xr%u}» (ared] |
(Times @@ (V /@fs)) Exp[Sum[gs,s (7o + Ta) (Ep+Ep) s {5 W}, {Bs W}]| - SUM[E, ma {a, W}]]]

)

n-1= pd3 = PPPairing[
pd2 /. F[fs_, es_] = (gPair[
Replace[fs, Thread[es -» Range@lLengthees], {2}],
Lengthees

17. 8o ,5 ¥ gesﬂa]],esﬂ/:’]])
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Out[« ]=

Running gPair on{{}, 0}

Running gPair on{{ry 1[1, 2]}, 2}

Running gPair on{{r, 1[1, 2]}, 2}

Running gPair on{{y,;[1]}, 1}

Running gPair on{{vyi,e[1]}, 1}

Running gPair on{{y,,;1[1]}, 1}

Running gPair on{{vy;,e[1]}, 1}

Running gPair on{{ry, _1[1, 2], rq,_1[1, 2]}, 2}
Running gPair on{{ry, _1[1, 2], ri,_1[3, 41}, 4}
Running gPair on{{ry, 1[1, 2], ¥v1,-1[3]1}, 3}
Running gPair on{{ry, 1[1, 2], v1,6[3]1}, 3}
Running gPair on{{ry, 1[1, 2], v1,0[1]}, 2}
Running gPair on{{ry 1[1, 2], v1,6[2]}, 2}
Running gPair on{{ry, 1[1, 2], v1,-1[1]}, 2}
Running gPair on{{yi,.1[1], v1,-1[1]}, 1}
Running gPair on{{yi,.1[1], v1,e(2]}, 2}
Running gPair on{{y1,6[1], v1,e[1]1}, 1}

Running gPair on{{vyi,e[1], v1,0[2]}, 2}

1+ +€2 ( ) +
1 1 [ 1)
5 e? 2 78362833 83,6+2856- (1- ;) 85,6-1283,385,6+2483 5856
1 1 1)2
6 (1* ;) 83,6+ 24 (1* ;) £3,383,6+6 (1* ;) 83,6+ 83,686,3+885,686,3 -
1 1
2483,385 686,53+ 12 (*1+ 5 836863+ +6 (1* ;) 83 ¢ 86,6 -

1) 1) 1 1
6 (-1+7) 080,0+36 (-1+7) g3 8l 80,6+ 12 (1-7) -1+ 7) £,6 80,6
1
8 83,6 86,3 86,6 + 16 83,3 83,6 86,3 86,6 + 12 (1 = }) 85686,386,6+280,6-483,3806+

48535856+6 (—1+%) 83,6 82,6+ 12 (1——” g3,383,6 86,6+ 6 (71+%)2g§)6 gé,e)

Full expression not available (original memory size: 0.4 MB)
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= ? gPair
Out[«]=

Symbol

Global'gPair

Definitions

gPair[{}, 0] =1

gPair[{ry,1[1, 2]}, 2] =
1 1 1) g2
5 " BL1+82,1+ (1 - ?) 81,182,1+81,282,1 - (1 - ?) 82,1+ 81,1822 282,182,2

gPair[{v1,1[1]}, 1] = -3 + 81,1
gPair[{y1,0[1]}, 1] = ©@

gPair[fs_, w_] := gPair[fs, w] = (Pr‘int[Running gPair on, {fs, w}];

Zip]oin@@TableHpo,ﬁa,xa,@},(ot,w}] [Times @eV /@fs Exp [23 Z‘g 8,5 (7o + 7a) (56 + E/g) - Zzga ﬂa] } )

Full Name Global'gPair

A

1= {K=Knot[3, 1], d =1}
Out[«]=
{Knot[3, 1], 1}

In[« ]:= PP"G,-een"[
{Cs, ©} = Rot[K]; n = Length[Cs];

A = IdentityMatrix[2n+1];
. . .. . . -T°T°-1
Cases[Cs, {s ,1 ,7J_}» (A[[{'L, I}, {i+1, 7+1}] += ( 0 1 ))],

G = Inverse[A];

]

ni-=  pdl = PPy,1q@Exp [Total[Cases[Cs, {s_, i_, j_} = Sum[edl ra,s[1, 31, {d1, d}]]] +
sum[e™ yar,pig [K15 (K, 20}, {d1, d}]]

Out[«]=

e -1 [2,5]+e Py, 1 [4,1]+ery,1[6,3]+€v1,-1[4]+€¥1,0[L]+€ ¥1,0[2] +€ ¥1,06[3]+€ ¥1,06 [5]+€ ¥1,0[6]

http://drorbn.net/AcademicPensieve/Talks/Oaxaca-2210/#MathematicaNotebooks



Dror Bar-Natan: Academic Pensieve: Talks: Oaxaca-2210: 221018.nb 2022-10-19 09:00:59

In[« ]= Ddz = PPExpandedMold[
Expand[F[{}, {}] xNormaleSeries[pd1, {€, @, d}1] //.

FIfs_, {es___}1x (f: (r| Y)psw[iS__])p—' N
F[Join[fs, Table[f, p]], DeleteDuplicates@{es, is}]

Out[«]=
FI{}, {}] +eF[{ry,1[2, 5]}, {2, 5}] +eF[{ry,_1[4, 1]}, {4, 1}] +
eF[{ry,_1[6, 31}, {6, 3}] +eF[{v1,-1[4]1}, {4}] +eF[{v1,0[2]}, {1}] +
eF[{v1,0[2]}, {2}] +eF[{v1,0[3]}, {3}] +eF[{v1,0[5]}, {5}] +€F[{v¥1,0[6]}, {6}]

1= pd3 = EChO@PPpgsping [
pd2 /. F[fs_, es_] = (gPair[
Replace[fs, Thread[es -» Range@lLengthees], {2}],
Lengthees
1/ 8,5 * Besgal,estsl)
]
1 1 1 1
l+e (75 + g4,4J +e {; +81,4-281,181,4 [1 - ;J gi4 +81,484,1 84,4 +81,184,4+ [1 - ;) 81,4 g4,4] +

1 1 1
€ [5 ~82,2+8s5,2+ [1 - q_] 82,2 85,2 + 82,5 85,2 — (1 - ;] gé,z +82,285,5-28s,2 gs,s] +

1
1- *J 83,6 gs,s]
T

1 1
€ [E + 83,6~ 283,383,6 - [1 - ;_J g§,5 + 83,6 86,3 — 86,6 + 83,3 86,6 *

Out[«]=

1 1 1 1
l+e - +8a,a| +€ B +81,4-281,181,4- (1— ;] gi4+gl,4 84,1~ 84,4+ 81,1 84,4+ (1— jl_] 81,4 g4,4) +
1 1 1 )
€ 5 -82,2+8s5,2+ (1* jr] 82,2 85,2 + 82,5 85,2 - [1* jl_) 85,2+ 82,2 85,5 - 2 85,2 gs,s) +
1 1 ) 1
€ E + 83,6~ 283,383,6 " (1* ;] 83,6 + 83,6 86,3~ 86,6 + 83,3 86,6 + (1* jI_J 83,6 gs,s)

Inf+ = {A, opd3 /. e—»eAz}

Out[«]=

1
{A, 1+A2€ (—* +g4,4] +
2

1 1 1
A% e E +81,4-281,181,4 - ( - jl_] g§,4+81,4 84,1~ 84,4+ 81,184,4+ (1_ TI') 81,4 g4,4) *
) 1 1 1 )
AN 5 -82,2+8s5,2+ (1* jr] 82,2 85,2 + 82,5 85,2 - (1* ;) 85,2+ 82,2 85,5~ 2 85,2 85,5) +
) 1 1 ) 1
JANS E + 83,6 - 283,383,6 (1* ;] 83,6 + 83,6 86,3~ 86,6 + 83,3 86,6 + (1* jI_J 83,6 g6,6)}
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