Scatter and Glow

Project goals
e Verify R2 and R3.
e Recover the Alexander polynomial of all knots.
o Recover the multi-variable Alexander polynomial of all links.
e The scatter and glow of an arbitrary exponential.
e Find an explicit BCH formula
e SolveR4 for F at the scatter level.
e Verify the pentagon.
e Solvefor F at the glow level.
e Check the Hexagons.
e Solvethe \theta-R-F equation.
o Verify the Hexagons.

e Recover the Lieberum formulas.

Conventions

Ar[i, j] isan arrow going fromi toj.
Y[i,j,K] = [Ar]i,K], Arj,k]] = Ar[i,K]Ar[j K] - Ar[j KIAr[i,K] = Ad[ATi, KII[Arj K] = -[Ar[i,j], Ar[j K]
X[YTi,j K] :=[Ar[LK], Y[i,j,KI]
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Program

S[sigmali _, j_11 := S[{
Ar[0, jl1 » Ar[O, j1 - (EXp[-x[i]1-1)/x[i] % Y[O, i, 1,
Ar[0, i1 » Ar[0, i] + (Exp[-x[i]]1-21)/x[i] = YI[O, i, j1,
Arfj, 0] » Arf[j, O] - (BEXp[-x[i]11-1)/x[i] = YI[i, j, 0]
1

ReducePrimtives [prins_] := prins;

/;IideLeg[i_, S[SRul es_List ]J]1[prins_] := ReducePrimtives [prims /. {
Arfi,j_1 = (Ar[i, 0] /. SRules /. 0 > j),
Ar[j_, i1 > (Ar[O, i] /. SRules /. 0 > j),
Y[i, j_, i1 =» InCueless,
Y[j_, i, i] = InQdueless,
Y[i, i, j_1 = Trouble,
Y[i, j_, k.1 » (Ar[i, 0] /. SRules /. {
Ar[i, 0] » Y[i, j, ki,
Yl _, m, 0] =» -x[j1Y[l, m k]
1),
Y[j_, i, k_1 = (Ar[i, 0] /. SRules /. {
Arfi, 0] = YI[j, i, ki1,
YIl_, m, 0] » x[j1VY[l, m k]
).
Y[j_, k_, il = (Ar[0, i] /. SRules /. {
Ar[0, i1 » YI[j, k, i1,
YO, | _, m1 » -x[l1Y[, k, m],
Yl _, 0, m] = x[1Y[, k, m
})
H:
Scatter [s_S][prins_]1 := prins /. {
Arfi_, j_1 = (A[i, j]1// SlideLeg[i, s] // SlideLeg[j, s1),
YO, j_, k.1 = (Y[i, j, k1 77/ SlideLeg[i, s] // SlideLeg[j, s] // SlideLeg[k, s1)
}

Scatter [S[sigma[l, 2]1]1[Ar [1, 2]]

(-1+e*)Y[1, 1, 2)
Ar[l, 2] -

x[1]

{Ar[1, 41, Ar[2, 4], Ar[3, 41} // Scatter [S[sigma[l, 2]]] // Scatter [S[sigma[l, 3111 //
Scatter [S[sigma[2, 3]1]] // Expand
Y1, 2, 4] ex11Y[1, 2, 4] Y[1, 3, 4] e*x1lY[1, 3, 4]

{Ar[l, 4], Ar[2, 4]+ - A (3, 4]+ - +
X[1] X [1] X[1] X[1]

2Y[2, 3, 4] e*11Y[2, 3, 4] eXMIX21Y[2 3, 4] 2e*2Y[2, 3, 4]

- . _ }
X[2] X[2] X[2] X[2]
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{Ar[1, 4], Ar[2, 4], Ar[3, 41} // Scatter [S[sigma[2, 3]1]] // Scatter [S[sigma[l, 3111 //
Scatter [S[sigma[l, 2]1]1] // Expand

Y1, 2, 4] ex11Y[1, 2, 4]
{Ar[l, 4], Ar[2, 4] + - ,

X [1] X[1]
X[3]Y[1, 2, 4] e*MIx[3]VY[1, 2, 4] eXMIX21x[3]Y][1l, 2, 4]
Ar[3, 4] - + - +
X[1] x[2] X[1]x[2] X[1] x[2]
eI x[3]VY[1, 2, 4] 2Y[1, 3, 4] 2e*11Y[1, 3, 4]
X[1]x[2] " X [1] . X [1] "

— + -

X[1] X[1] X[2] X[2]

eXMIx21y(1, 3, 4] e*[21Y[1, 3, 4] Y[2, 3, 4] e*2Y[2, 3, 4]}

Ar[3, 4] // Scatter [S[sigma[2, 3]1]1]

(-1+e>)Y[2, 3, 4]

Ar [3, 4] -

X[2]

(-1+e™2) Y[2, 3, 4]

Ar[3, 4] - > // Scatter [S[sigma[l, 3111 // Expand

x[2]

2Y[1, 3, 4] 2e*lVY[1, 3, 4]
Ar [3, 4] + - +
X [1] X[1]

eXMIx21y[1, 3, 4] e*21Y[1, 3, 4] Y[2, 3, 4] e*21Y[2, 3, 4]
- + -

x[1] x[1] x[2] x[2]

Ar[3, 4] // Scatter [S[sigma[l, 31]1] // Expand

Y1, 3, 4] e*lY[1, 3, 4]
Ar [3, 4] + -
X[1] X[1]

Y[2, 3, 4] // Scatter [S[sigma[l, 3]]] // Expand

X[2] Y[1, 3, 4] XM x[2]Y][1, 3, 4]
- +Y[2, 3, 4]
X [1] X [1]

Mathematica Experiments
{1, 2, 3} /. i_lInteger = i"2

{1, 4, 9}

{1, 2,3y /. 25 i"2
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