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in[-]:= Once[
SetDirectory["C:\\drorbn\\AcademicPensieve\\Talks\\ICERM-2305"] ;
<< KnotTheory" ;

1

Loading KnotTheory™ version of February 2, 2020, 10:53:45.2097.
Read more at http://katlas.org/wiki/KnotTheory.

in[-]:= SetAttributes [Bndry, Orderless];
CF[Bndry[]] = Bndry[];
CF[b_Bndry] := RotateLeft[#, First@Ordering[#] - 1] & /@DeleteCases[b, {}]

pdf

inf-1:= CF[{}]1 = {};
CF[rs_List] := Module[{ns = UnioneCases[rs, n_, |, n},
If[ns === {}, {}, DeleteCases]|
RowReduce [Table [Coefficient[r, 1], {r, rs}, {n, ns}l1].ns,
e1] |

mi-1- RuleOf[n; +rest_.] := (n; » Expand[-rest]);
CF[PQ[rs_, g_]1] := Module[{nrs = CF[rs]},
PQ[nrs, Expand[g /. (RuleOf /@nrs)]] 1]

in[-]:= CF[{n1-M2, N1 -1n3}]
Out[«]=

{n1-n3, n2-n3}

in[-]:= RuleOf /@ CF[{n1 - N2, N1 - N3, Na}]
Out[e]=

{n1->n3, Nn2->"n3, N4~ 0}

in[-]:= RuleOf[ng + ny +nsl

out[-]=
M — —T2-T3
pdf
mm[(-1:= CF[Kas[b_, o , pq 1] :=Kas[CF[b], o, CF[pq]]
The disjoint union in the world of multi-tangles.
pdf
mi-1--= Kas /: Kas[bl , o1 , PQ[rsl_, ql1_]1]1UKas[b2 , o2 , PQ[rs2 , g2 ]] :=

CFeKas[Join[b1, b2], ol + o2, PQ[rsilrs2, q1+q2]1];
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mni-1-- Kas[P[1, 2]1] UKas[P[3, 4]]

Out[e]=
KaS[BndI"Y[{—3, 4}) {—1, 2}}1 9: PQ[{}, 0]}
pdf
in[-]:= (= FM for FaceMerge x)
FM; ; eKas[Bndry[{li___, 1 ,ri___}, {lj___,3J_srj___Ysbs___1, o ,PQIrs_,q_1] :=
Module[{},

Kas[CFeBndry[{ri, Li, i, rj, Lj, j}, bs], o, CFePQ[rsU {n: - ns}, q]] ]

iml-]:= Kas[P[1, 2]1 UKas[P[3, 4]] // FMy 4
Out[e]=
FMi,4 [Kas [Bndry [{-3, 4}, {-1, 2}], @, PQ[{}, ©]]]

pdf
in[-]:=  Cordon; @Kas[Bndry[{Li __,1 ,ri___},bs __1, o0 ,PQ[rs_,q 1] :=
Module[{bi, ai, ¢, no, nrs, nq, qii, p},
ai = Firste{ri, Li}; bi = Laste{ri, Li};
{no, nrs, nq} = {o, rs, q};
¢ =9, rs;
I-F[And @e ((# = 0) & /@¢), qii =08, ,q;
I-F[Tr‘ueQ[qii = 0],
AppendTo [nrs, 8,.q|; nq=q /. n: -0,
- (amq) /. ni -0
(xelsex) no += Sign[qiil; nq=q /. n; - ],
gii
(«elsex) {p} = FirstPosition[ (# == @) & /@ ¢, False];
-rsfip]l /.n: > ©
{nrs, na} = {rs, q} /. ni » E
Oy, (rslpl)
CF@Kas [Bndry[Reste@ {ri, L1}, bs], no, PQ[nrs, nq] /. Nai = Npil ]
pdf

n(-1:= € ,; @Kas[Bndry[{Li___, i ,ri___ 3}, {lj___,J ,rj___},bs___1, o, pq POl :=
Module[{bi = Laste{ri, Li}},

Kas[Bndry[{Li, i, ri}, {Lj, j, rj}, bsl, o, pql // FM; p;i // Cordon; ]3
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in[-1:=  €; ,j @Kas[Bndry[{L___, 1 ,j ,r___},bs___1, o, pq PQ] :=
Cordon;@Kas [Bndry[{L, 1, J, '}, bs], o, pq];
Ci ,; @Kas[Bndry[{j ,m___, 1 _}, bs___1, o, pg_PQ] :=
Cordon;@Kas [Bndry[{j, m, 1}, bs], o, pq]l;
Ci ,; @Kas[Bndry[{L_ __,j ,1 ,r___},bs___1, o, pq_PQ] :=
Cordon;@Kas [Bndry[{L, j, i, r}, bs], o, pq];
5J_}sbs___1, o, pq_PQ] :=
Cordon;@Kas [Bndry[{i, m, j}, bs], o, pq];

C;i ,j @Kas[Bndry[{i , m

pdf

inf-1:= c@Kas[Bndry[{Li_ __, 1 ,ri___ Y}, {lj___ >3 _srj___Ysbs___1, 0 ,pq PQl /;3j=-1:=
C[Ci,j@KaS[BndT‘Y[{Li, i, ri}, {lj, j, rj}, bs], o, PQ]]S

ceKas[Bndry[{L___, i ,J ,r___},bs___ 1,0 ,pq PQl/;]=~-1:=
ceCordon;@Kas [Bndry[{L, 1, J, '}, bs], o, pq];
ceKas[Bndry[{j ,m _,1 },bs 1, 0 ,pq POl /;J=-1:=
ce@Cordon;@Kas [Bndry[{j, m, 1}, bs], o, pq];
ceKas[b Bndry, o , pq PQ] /; (Unione@b () (-Unioneeb)) === {} := Kas[b, o, pq]
pdf
mm[-1:= Kas[P[1_, j_ 1] :=Kas[CFeBndry[{-1, j}], 0, PQ[{}, O]]
pdf

nf-]- W i=2u®-1;

mi1- Kas[X[i_, j_, k_, L_1] := If[PositiveQeX[i, j, k, L],
Kas[CFeBndry[{-1i, j, k, -L}], @, PQ[{},

M2 +2Unim;+Vn +2n_ e+ 2Un; N+ np+2un N+ 2050 +2unen +vn?]],
Kas[CFeBndry[{-1i, -j, k, L}], @, PQ[{},

-vnii-2unLing-nt -2 ne-2unne-vnp-2unin -2nn - 2unen -n:]] |

Reidemeister 2
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inl-1- Kas[X[1, 5, 2, 411 UKas[X[2, 5, 3, 6]]

Out[«]=
Kas[Bndry[ (-5, 3, 6, -2}, {-4, -1, 5, 2}], @,
PQ[{}, -n’s-n2a+2uPn?,-2unsna+n’-2u'n, +2unang+
NP1 +2UnNana+2nana+n5-2Unsn3-2nan3+n;-2UnN3+2n.4ns+
2UNaNs+2UnynNs-Ne+2UNE-21.5Ns-2UnN_ 276 -2Un3ne-nal |
i1~ Kas[X[1, 5, 2, 411 UKas[X[2, 5, 3, 6]] // FM_5 5
out[e]=

Kas[Bndry[{-5, 3, 6, -2, 2, -4, -1, 5}], O,
PQ[{n-2-7s}s —n2s-na+2Un?,+2Unan 1+ n°  +2UnNama+2n 1M+ N5 - 2Un_5n3 +1; -
20PN3-2uUnNsNs+2N.4Ns+2UnN_1Ns+2UnanNs-2nN37s-27.5N06~2UN37s~-2UnsnNe-ng| |

in[-]:- Kas[X[1, 5, 2, 411 UKas[X[2, 5, 3, 6]]1 // FM_,,5 // Cordons
Out[«]=
Kas[Bndry[{-4, -1, 3, 6, -2, 2}], O,

PQ{}, ~n2+2W N +2nan 2 +2Unan 1 +2Unan,+2Un a2 +2n0.1102+
N3-2n2n3-2Unan3+n;-2u'ni-2un,ns-2n1n6-2Unsne-negl]

in[-]:= Kas[X[1, 5, 2, 4]]1 UKas[X[2, 5, 3, 6]] // FM_;,5 // Cordons // Cordon_,

Out[«]=
KaS[BndT‘Y[{*‘B *1: 3: 6}]) 0: PQ[{T],4 - 773}) @] }
pdf
in[-1:= {Kas[P[1, 311 UKas[P[4, 6]] // FM_4,3, Kas[X[1, 5, 2, 4]] UKas[X[2, 5, 3, 6]1] // ¢€3,.2// Cs5,_5}
Out[e]=
pdf

{Kas[Bndry[{-4, -1, 3, 6}], @, PQ[{n-4a-13}, @]],
Kas[Bndry[{-4, -1, 3, 6}], 0, PQ[{n.a-73}, @]]}
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Reidemeister 3

1= {u=7/29};
lhs = Kas[X[4, 2, 5, 1]] UKas[X[7, 3, 8, 2]] UKas[X[8, 6, 9, 5]] // ¢3,.2// ¢s5,.5 // Cg,3
rhs = Kas[X[7, 5, 8, 4]] UKas[X[8, 2, 9, 1]] UKas[X[5, 3, 6, 2]] // €3,.2 // C5,.5 // Cg,_3

Clear[u]
Out[e]=
Kas Bndr‘y[{—7, 3: 6) 9) _1) _4}]1 _1: PQ {},
1486 1%, 325787.,1.4 228064612, 1682 325781 4711 2280461n% 3257871713
+ + + N-7nN-1+ + + +
645 18705 542 445 645 18705 542 445 18705
1682 812 22804613 1682 812 1682 32578 13 1
—— NaaNz+——Nan3+ + N7Ne+ —— N-ale+ Nane+ —————— +
645 645 542 445 645 645 645 18705
22804612 812 1682 32578 1.1n9 168271319 325781nens 1486 13
kel S e P : : MRl )]
542445 645 645 18705 645 18705 645
out[e]=
Kas|Bndry[{-7, 3, 6,9, -1, -4}], -1, PQ|{},
1486 n2, 325787._;71.4 2280461%, 1682 325781 41, 22804612, 325781 13
+ + + Nn_7n.1+ + + +
645 18705 542 445 645 18705 542 445 18705
1682 812 22804613 1682 812 1682 32578 13 1
—— N-all3+—— 7173+ + Nn-7Me+ —— T-aTlle + Nnanet ———— +
645 645 542 445 645 645 645 18705
22804612 812 1682 325781119 16821319 32578167y 1486 13
—————— +—— NN+ n-ane+ + + + H
542445 645 645 18705 645 18705 645
Inf- - Kas[Bndry[{—7, 3,6,9, -1, -4}1, -1, PQ[{},
1486 n?, 325787n_;7m., 228046n°, 1682 325781n.4n., 22804677, 325787_;73
+ + + n-7nN-1+ + + +
645 18705 542445 645 18705 542445 18705
1682 812 228046 n2 1682 812 1682 3257813 7e
—— N-aN3+——1nanN3+ + N-7Ne+ —— N-aNe + Naane+ ———————— +
645 645 542 445 645 645 645 18705
22804612 812 1682 325781n_1n9 16827n3ns 325781nene 1486 13
— — +t—— 17N+ N-ang + + + + ]]
542445 645 645 18705 645 18705 645
out[e]=

Kas BndrY[{_7J 3: 6; 9) _1.- _4}]1 _11 PQ {})

1486 n%, 325781 .,1., 22804612, 1682 325781 41, 22804612, 325781 573
+ + + n_ynN_1+ + + +
645 18705 542445 645 18705 542445 18705
1682 812 22804612 1682 812 1682 32578 113 16
—— NaNz+——1Nans+ + N7Ne+—— Nale+ Nane+ —————+
645 645 542445 645 645 645 18705
22804612 812 1682 325781 119 168273719 325787g1s 1486 12
aseteny B2 . : dig]
542445 645 645 18705 645 18705 645

http://drorbn.net/AcademicPensieve/Talks/ICERM-2305/Archive/#MathematicaNotebooks



Dror Bar-Natan: Academic Pensieve: Talks: ICERM-2305: Archive: Signatures-230425.nb 2023-04-29 14:35:47

pdf
mi-1-- lhs = Kas [X[4, 2, 5, 1]] UKas[X[7, 3, 8, 2]] UKas[X[8, 6, 9, 5]] // c;
rhs = Kas [X[7, 5, 8, 4]] UKas[X[8, 2, 9, 1]] UKas[X[5, 3, 6, 2]] // c;
{lhs[2], rhs[2]}
Simplify[lhs[3, 2] == rhs[3, 2]]
Out[«]=
pdf
{sign[-2+8u?], sign[-2+8u?]}
Out[e]=
pdf
True
Kashaev for Knots
in[-]:= -KnotSignature /@ Al1Knots[{3, 8}]
KnotTheory: Loading precomputed data in PD4Knots'.
Out[«]=
{2,0,4,2,0,2,0,6,2,-4,-2,4,2,0,0,4,
0,2, -4,2,-2,0,0,-2,2,0,0,2,4,2,0,0, -6, 0, 2}
in[-]:= (+xKas[{kl_Kas, ks__Kas}]:=Module|[{k2},
k2=First@MaximalBy [ {ks},Length[ (-k1[1,1])N=[1,1]]1&];
Kas@Append [DeleteCases [ {ks},k2],Echo@c@ (k1| Jk2) ]
| //First; %)
pdf
KasSig[K ] := Module[{pd = PD[K]},
c[Unionee (Kas /@pd)][2] - Sumn[If[PositiveQex, 1, -1], {x, Listeepd}] ]/ 2
In[~]:= U = 0;
c[Union ee (Kas /@ PD@Knot[3, 1]) ]
Clear[u]
Out[e]=
Kas [Bndry[], 1, PQ[{}, @]]
In[-]:= U =0;
KasSig /@ Al11Knots [ {3, 8}]
Clear[u]
out[e]=

{2) 0, 4J 2: @) 2: 0: 6) 2) _4) _2.' 4) 2: @, 0) 4)
@) 2) _4) 2: _2J @, 0) _2) 2: 0, @, 2) 4) 2) 9, 0: _6) 9} 2}

nf-]= u=1/2;
KasSig /@ A11Knots [ {3, 8}]
Clear[u]
Out[e]=
{2,0,4,2,0,2,0,4,2, -4, -2,4,2,0,0, 4,
0,2, -4,2,-2,0,0, -2,2,0,0,2,4,2,0,0, -4, 0, 2}
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in[-]:= ListPlot[Table[KasSig[Knot[9, 5]], {u, -3, 3, 1/100}]]

Out[e]=

In[«]:=

Out[]=

-0.5

e B e e e e e S B S e e e o e e

100 200 300 400 500 600

ListPlot [Table[KasSig[Knot[8, 2]], {u, -2, 2, 1/100}]]

— T T T T T T T T T T T T T T T 1
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in[-]:= ListPlot[Table[KasSig[Knot[12, Alternating, 422]], {u, -2, 2, 1/100}]]

KnotTheory: Loading precomputed data in KnotTheory/12A.dts.

KnotTheory: The GaussCode to PD conversion was written by Siddarth Sankaran at the University of Toronto in the summer of

2005.

Out[]=

I
100 200 300 400

2 2
=1 M1z
o7+ Kas[Bndry[{-15, -10, 12, 1}, -1, PQ[{}, - —= + 20l +4Ma0m + 201 + Mas 2 - —= | | Uas|
11 Tlflz 13 7731 26 13 rlie 22 11 Tlis
Bndry [{-12, 10, 15, -1}], 1, PQ[{}, - +— 1m0~ +— N1z s + 1]
13 11 11 11 13 13
Out[]=
Kas{Bndr‘y[{—lS, -1e, 12, 1}, {-12, 10, 15, -1} ],
2 2 2
N5 11n%, 1305
0, PQ|(}, -— + £ 21t - £4n 10m1+
13
, 26 1313, N, 22 11 s
2ni+ ——NaaMe—- ———— +NasN2 - — + —— 7’]42’715**”
11 11 2 13
Inl-J:= Kas[Bndry[{—lS, -1e, 12, 1}, {-12, 10, 15, -1}], O,
2 2 2 2
nZis  11nZ, 13nZ, 26 13 nie
PQ[{}, - — + +2n%- +4n.307M1 + 207+ — 117710 - +
2 13 11
N, 22 11 nis

N_15 N12 - T + E N_12 N1s + ]] // Cis,.15 // C1e,-10 // C12,-12 // C1,1

Out[-]=
Kas [Bndry[], @, PQ[{}, @]]
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