Pensieve Header: Figure out if there is a homomorphic expansion for red-over-green tangles.

Basis[n_] : = Del eteCases [
Permut ati ons [Pe@ Range [n]],
Alternatives|
Pl i _,j_, 17/ 1=j+1,
Pl ., i, j_, k., 17,0 =j+2& k=] +1
1
1;
P /: pl_ P %% p2_P := Join[pl, (Length[pl] +#) & /e p2];
ASeries /: c_7?NunberQ » a_ASeries := Expand[c #] & /@ a;
ASeries /: al_ASeries + a2 _ASeries := Mdule]
{m=Mn[Length[al], Length[a2]]},
ASeri es @@ (Take[Li st eeal, m] + Take [Li st ee a2, m])
1
ASeries /: al_ASeries xx a2_ASeries := Mdule[
{m=Mn[Length[al], Length[a2]] -1, P1, P2},
ASeries ee Tabl e[
Sum[
Expand[(al[[dl+1]] /. P - Pl) %« (a2[[d-d1+1]] /. P~ P2)],
{d1, 0, d}
1.
{d, 0, m}
1 /. pl_Pl*p2 P2 :» (Pe@epl) x+ (Peep2)
1
Invert [ASeries[P[], X___1] := Mdule[
{s, t, ki,
t = Repl acePart [ASeries ee Tabl e[0, {l+Length[{x}]1}], 1-PI[11;
t + Sum[
t = (-t) %% ASeries[0, x],
{Length [{x}]1}
1
1;
GI[p_P] : = Reverse[p] //. {
POl i, j_,r___1/; 0i=j+1 = P[l,j,i,rl,
POl i, j_, k., r__17/; i=]+2&%k=j+1 = P[l,j, k,i,r]
Y
GI[expr_] := expr /. p_P =» GT[p];
EQL[R ASeries] : = Rxxlnvert [R];
EQ[R ASeries] := GI[R] »% GI[lnvert [R]];
EQ[R ASeries] := {EQL[R], EQI[R]};

Basis /@ Range [0, 4]

{({P[1}, (P11}, (P[1, 2]}, {P[1, 2, 3], P[2, 3, 1]}, {P[1, 2, 3, 4], P[1, 3, 4, 2],
P[2, 3, 1, 4], P(2, 3, 4, 1], P[2, 4, 1, 3], P[3, 1, 4, 2], P[3, 4, 1, 2], P[4, 1, 2, 3]}}

GT[Basi s /@ Range [0, 4]]

{{PL1}, (P11}, {P[1, 2]}, {P[2, 3, 1], P[1, 2, 3]}, {P[3, 4, 1, 2], P[2, 3, 4, 1],
P[4, 1, 2, 3], P[1, 3, 4, 2], P[3, 1, 4, 2], P[2, 4, 1, 3], P[1, 2, 3, 4], P[2, 3, 1, 4]}}

R2 = ASeries[P[], P[1], a2P[1l, 2]]

ASeries[P[], P[1], a2 P[1, 2]]
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Invert [R2]

ASeries [P[], -P[1], P[1, 2] -a2P[1, 2]]

EQIR2]

(ASeries[P[], 0, O], ASeries[P[], 0, 0]}

R3p = Append[R2, Array[a3, {Length[Basis[3]]}].Basis[3]]
ASeries [P[], P[l], a2 P[1, 2], a3[1] P[1, 2, 3] +a3[2] P[2, 3, 1]]
I nvert [R3p]

ASeries (P[], -P[1], P[1, 2] -a2 P[1, 2],
“P[1, 2, 3] +2a2P[1, 2, 3] -a3[1] P[1, 2, 3] -a3[2] P[2, 3, 1]]

EQIR3p]

{ASeries[P[], 0, O, O],
ASeries[P[], 0, 0, P[1, 2, 3] -2a2P[1, 2, 3] -P[2, 3, 1]+2a2P[2, 3, 1]]}

R3 = R3p /. {a2->1/2}

1
ASeries P[], P[1], EP[l, 2], a3[1] P[1, 2, 3] +a3[2] P[2, 3, 1]

EQ[R3]

(ASeries[P[], 0, O, O], ASeries[P[], 0, O, 0]}
R4p = Append[R3, Array[a4, {Length[Basis[4]]}].Basis[4]]

1
ASeries P[], P[1], —P[1, 2], a3[1] P[1, 2, 3] +a3[2] P[2, 3, 1],
2

a4[1] P[1, 2, 3, 4] +a4[2] P[1, 3, 4, 2] +a4[3] P[2, 3, 1, 4] +a4[4] P[2, 3, 4, 1] +
a4[5) P[2, 4, 1, 3] +a4[6] P[3, 1, 4, 2] +a4[7] P[3, 4, 1, 2] +a4[8] P[4, 1, 2, 3]

EQ[R4p]

{ASeries[P[}, 0, 0, 0, 0], ASeries|P[], O, O, O,
1
—P[1, 2, 3, 4] -2a3[2]P[1, 2, 3, 4] -a3[1]P[1, 3, 4, 2] -a3[1] P[2, 3, 1, 4] +
4
1
a3[2] P[2, 3, 4, 1] - —P[3, 4, 1, 2] +2a3[1] P[3, 4, 1, 2] +a3[2] P[4, 1, 2, 31]}
4
{R4 =R4p /. {a3[1l]1 -0, a3[2] -» 1/8}, EQ[R41}

1
{ASeries[PH, P[1], —P[1, 2], gP[z, 3, 1], a4[1] P[1, 2, 3, 4] +a4[2] P[1, 3, 4, 2] +

a4([3]P[2, 3, 1, 4
ad (7] P[3, 4, 1, 2

+a4[5]P[2, 4, 1, 3] +a4[6] P[3, 1, 4, 2] +

+ad[4] P[2, 3, 4, 1
4 } {ASeries[P[], 0, 0, 0, 0],

a4[8] P[4, 1, 2, 3
1

1
2
]
]

ASeries|P[], 0, O, O, P(2, 3, 4, 1] -

Nl = =

P3, 4, 1, 2] +%P[4, 1, 2, 3]”}

@ |



