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Pensieve Header: Testing EmergentChordDiagrams.nb
in[-1:= SetDirectory["C:\\drorbn\\AcademicPensieve\\People\\Kuno"];
<< EmergentChordDiagrams.m

FreeLie™ implements / extends

{*, +, **, $SeriesShowDegree, (), f, =, ad, Ad, adSeries, AllCyclicWords, AllLyndonWords,
AllWords, Arbitrator, AS, ASeries, AW, b, BCH, BooleanSequence, BracketForm, BS, CC, Crop,
cw, CW, CWS, CWSeries, D, Deg, DegreeScale, DerivationSeries, div, DK, DKS, DKSeries, EulerE,
Exp, Inverse, j, J, JA, LieDerivation, LieMorphism, LieSeries, LS, LW, LyndonFactorization,
Morphism, New, RandomCWSeries, Randomizer, RandomLieSeries, RC, SeriesSolve, Support,

t, tb, TopBracketForm, tr, UndeterminedCoefficients, oMap, T, ¢, A, 0, A, —, A}.

FreelLie” Dror Bar-Natan is committed

to support it within reason until July 15, 2022. This is version 150814.

is in the public domain.

AwCalculus®™ implements / extends {*, =%, =, dA, dc, deg, dm, dS, dA, dn, do, E1, Es, hA,
hm, hS, ha, hn, ho, RandomElSeries, RandomEsSeries, tA, tha, tm, tS, ta, tn, to, T, A}.

AwCalculus’ Dror Bar-Natan is committed

to support it within reason until July 15, 2022. This is version 150909.

is in the public domain.

Bases

inl 1= Basis; [Opr, (x,y},11,2]
Out[«]=

{Onr, (x,y}, (1,2} [Ae [AW1 [ ] AW, [X, X] 11, Opr,(x,y1,1,2) [Fe [AWL [] AWa [X, Y]],

OnR, (x,y}, (1,2} [Ao [AWL [ ] AWy [y, X111, Oar,(x,y},(1,2) [Fe [AWL [ ] AW, [y, Y] 1T,

OAR, (x,y1}, (1,2} [ Ao [AW; [X] AW, [X] 1], Oag, (x,y}, (1,2} [Ae [AWy [X] AWo [Y] ] ],

OmR, (x,y1}, (1,2} [Fo [AW1 [Y] AWy [X] ] ], Oar, (x,y}, (1,2} [Ae [AW [Y] AW> [Y] ] ],

OmR, (x,y1}, (1,2} [FAo [AW1 [X, X] AWa [T 1], Onpr,x,y}, (1,2} [Fe [AW1 [X, Y] AW, []]],

OAR, {x,y}, (1,2} [Ao [AW1 [y, X] AW2 [1] ], Oar,(x,y}, (1,2} [Fe [AWL [y, Y] AWa[]]],

OmR, (x,y1}, (1,2} [Ac) [AWL [] AW [] AWT [X] AW; [1] 1, Onr, ix,y1, (1,2} [Acra) [AWg [] AW [] AWg [Y] AWz []]1,
OnR, (x,y3, (1,2} [FAcra) [AWL [] AWy [X] AW [] AWz []] ], Onr, (x,y3, (1,2} [FAcray [AWg [] AW [y] AWg[] AWz []1]],
OmR, (x,y1}, (1,2} [Aca) [AWg [X] AWa [ ] AW [] AW; []]], Oar,(x,y3, (1,2} [?‘c P [AWL [y] AW [] AWg[] AWz (117,
OnR, (x,y3, (1,2} [FAcra) [AWL [] AW [ ] AWy [X] AW5 []] ], Onr, (x,y3, (1,2} [FAcra) [AW [] AW [] AWy [y] AW5[]]],
OnR, (x,y1, (1,2} [FAcr2) [AWL [] AWy [X] AWy [ ] AW5 [ 1] ], Onr, (x,y3, (1,2} [FAcr2) [AW [] AW [y] AWy [T AW5[]1] 1],
OmR, (x,y1}, (1,2} [Acr2) [AWg [X] AWo [ ] AW [] AW5 []] 1, Onr, ix,y}, (1,2} [Acr2) (AW [y] AWo [ ] AWz [] AW5[]] 1,
OnR, (x,y}, (1,2} [Acr1,2] [AW1 [ ] AW [ ] AW [X] AW []]7,

OmR, (x,y1}, (1,2} [Acr1,27 [AWg [ ] AWp [ ] AWg[y] AWz []]],

OnR, {x,y}, (1,2} [Acr1,2] [AW1 [] AWa [X] AWT[] AWs[]]],

OmR, (x,y1, (1,2} [Acr1,2) (AW [] AW [y ] AWg[] AWz []]],

OaR, (x,y}, (1,2} [FAci1,2) [AWL [X] AW [] AW [] AWz []]],

OmR, (x,y1, (1,2} [Acr1,2) [AWL [y] AW, [] AW [] AWz []]1}
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Out[«]=

AR: Reductionin A

D1 = Oag, (x,y,z}, (1,23 [
Ao [AW1 [X, ¥, X] AW, [X, X, Y]] +
-ﬂc[l,Z] [Awl [X, Y] sz [y: X] AWI[Z] AWE[X, Y]]

1//CF
OmR, (x,y,2}, (1,2} [Ae [AW1 [X, ¥, X] AWy [X, X, Y]] +
Acr1,2) [AWL [X, Y, X, Y] AWz[Y: X] AWg[Z] AWz [] + AWy [X, Y, Y] AW [y, X, X] AW [zZ] AW [] +
AWy [X, Y, X] AW [y, X, YJ Wi [z] AWy [] + AWq [X, ]AWZ[YJX X, YJ Wi[z] AWz [] -
AWy [X, Y, Y] AWy [y, X] AWg[X, Z] AWz [] — AWy [X, Y] AWz [y, X, Y] AWg[X, z] AWz [] -
AWy [X, Y, X] AWy [y, X] Al [ Z] AWz [] - AWy [X, Y] AWp [y, X, X] AWz [y, z] AW [] +
AWy [X, y] AWy [y, X] AWy, X, z] AWz []]]

HR: Reduction in the H Quotient

D2 = Owr, (x,y,2}, (1,23 [
Ao [AW1 [X, ¥, X] AWa [X, X, Y]] +
Acr1,2] [AWL[X, Y] AWz [y, x] AWg[z] AWz [x, Y11
1/7/CF

OmR, (x,y,2}, (1,2} [Ao [AWL [X, ¥, X] AWz [X, X, Y]] +Acr1,2) [AW1 [X, Y, X, Y] AWa [y, X, 2] AWg[] AWz []]]

Reordering strands

OnR, (x,y}, (1,2} [Ae [AW1 [X, Y, Y] AW, [X]]1] // O 2,1y

OaR, (x,y1, (2,17 [
Ao [AW1 [X, ¥, Y] AWy [X] ] + Ac(2,1) [-AWL[X, Y, Y] AW [] AWT[] AWz [] + AW [y, Y] AWy [X] AWg[] AWy [] -
2AWg [X, Y] AWy [y] AWg[] AW [] + 2 AWy [y] AW [X, y] AWz [] AW5[] -
AWy [X] AWa [y, Y] AWg[] AWy [] + AWy [] AWa [X, Y, Y] AWg[] AWy [] +
2AW1 [X, Y] AWy [] AW [] AWy [y] - 2 AWy [y ] AWy [X] AWT[] AWy [y] + 2 AWy [X] AWy [y] AWg[] AWz [y ] -
2AWg[] AWy [X, y] AWg[] AWz [y] — AWy [X] AW, [] AW [] AWy [y, y] + AWg [] AWy [X] AWg[] AWz [y, Y] 1]

TotaleTable[B == (B // ©O¢3,1,3; // O1,2,33) 5 {B, Basisz[Ong,(x,y3},(1,2,33]1}]
320 True
Totale@Table[B == (B // ©(,1,3) // O(1,2,3)) 5 {B, Basis,[Ong,x,y},(1,2,33]}]

1200 True

TotaleTable[B == (B // ©O3,1,3; // ©Oy1,2,33) 5 {B, Basiss[Ong,(x,y3},(1,2,33]1}]

4032 True
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Associativity of Strand Multiplication

in[-]:= TotaleTable[ (B // smy, 5,1 // SMy 3,1) = (B // SMy 3,5 // SMy 3,1), {B, Basis;[Ong, (x,y},(1,2,33]}]
out[e]=
320 True

in[-]:- Total@Table[ (B // sm3 5,5 // SMy 1,1) == (B // sMy,1,1 // SM3,1,1), {B, Basis3[Opg,(x,y},(1,2,33]1}]
Out[e]=
320 True

Co-Associativity of Strand Doubling

in[-]:= SortBy [

DeleteCases[

Table[B » ((B // SA3,3,4 // SBasa,s) — (B // SA3,4,5 // SAss3,4)) s
{B, Basis; [0, (x,y3,(1,2,3)1}15

_ >0

]J

LeafCount

]

Out[e]=

{}

The Hopf Axiom: Compatibility of Strand Doubling with Strand Multiplication

In[-]:= SortBy[

DeleteCases|[

Table[B » ((B // SA3,s5,6 // SDas7,8 // SM5 7,3 // SMg g,4) - (B // SM3 4,3 // SA3,3,4) ),
{B, Basis3[Opg,(x,y3,(1,2,3,43]1} 1>

_ -0

]J

LeafCount

1

Out[e]=

{3
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