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Solving linearized 5-gon in emergent
P and relation to KV

SetDirectory["C: /Users/kunoy/Dropbox/MyNotes/Research/Mathematica/WithDBN"] ;
(» SetDirectory["/Users/kunohome/Dropbox/MyNotes/Research/Mathematica/WithDBN"]; =)
<< FreeLie.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, aMap, T, ¢, A, 0, T, A, —, A}.

FreeLie® is in the public domain. Dror Bar-Natan is committed
to support it within reason until July 15, 2022. This is version 240218.

Preparation from algebra
The map R

KV equations

(EM) GRT Equations

Experimental Computations

1. Solving linearized pentagon in emergent P

SolEMPent [k ] := BasisKer[AllLyndonWords [k, {LW[x], LW[y]}], P3, AssBasis ;[R-1]]

Do[Print[k, " and ", Timing[Length@SolEMPent[k]], L[k]], {k, 1, 16}]
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{0.09375, 1} {0307}

(0.28125, 2} {oTl, o3 0305}

{0.671875, 2} {"0305, 0507 }

{2.65625, { 13, 03 0307, mgs}

{138.547, 3} {03 O11, Os50g, O3 O3 m}

{826.938, }{o 5, 0309 , O3 0507, O307 05}

{4052.47, {03013, 05011, 0709, O3 O3 0307, O3 Eos}

2. Checking EM 5-gon implies |R(y,x)x + R(x,y)y| = Duflo

RightComposition[R(y,y;, S]@SolEMPent[3]

{-xxy - xyy '}

Timing [RightComposition[R¢y, y;, S, 6,] @S01EMPent [8] ]

{0.1875, {0}}

3. |R(y,x)x + R(x,y)y| is trivial for commutators in Lie(0; k1) ?

Timing[diver [vg[Part[SolEMPent[8], 1]1]1]

(0.015625, 0}

Timing [RightComposition[R(y, y;, S] @SolEMPent[8]]

(0.015625, {0} }

4. Checking EM 5-gon implies KV1 and KV2

k:ll;

Timing[Table[ {CheckSpecial[vy[¢¥]1], S.@diver[vy[¥]11}, {¥, SOlEMPent[k]}]]

{24.2969, {{e, 0}, {0, 0}}}

5. Checking KV1 + 2-cycle + 3-cycle implies [R(y,x)x + R(x,y)y| =
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Duflo (the answer is NO.)
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k=7;
RightComposition[Riy, y;, S, 62]@
BasisKer [BasisKer [SolKV1[k], threecycle,, AllLyndonWords [k, {LW[x], LW[y]}11,
RightComposition[Change,, twisty], AllLyndonWords [k, {LW[x], LW[y]}]]

{45 XXYXXYZ + 45 XXYXXZY + 45 XXYXXZZ — 45 XXYyXYyXZ — 45 XXyXzZXYy — 45 XXYyXZXZ + 45 XXYYXXZ +

45 XXYYyXYZ + 45 XXyyXzy + 45 XXYyyXZzZ + 45 XXYZXXZ + 45 XXyzXyYy + 45 XXyzXyz +

45 XXyzxzy + 45 XXyzXzz + 45 XXzXXzZy - 45 XXZXyXY - 45 XXzZXyXZ - 45 XXzxyzz -

45 XXzXZXY + 45 XXZXZYZ + 45 XXZyXYyy + 45 XXzyXyz + 45 XXzyxzy - 45 XxXzyyzz +

45 XXzyzXZ + 45 XXzyzyz + 45 XXzzXyy + 45 XXzzXzy - 45 XXzzyXz - 45 XxXzzyyz -

45 Xxzzyzz - 45 XyxXyxyz - 45 Xyxyxzy - 45 Xyxyxzz - 45 XyxyyXxz - 45 Xyxyzxz -

45 XyXxzXyy — 45 Xyxzxyz — 45 Xyxzxzy — 45 XyxXzXzz - 45 XyXzyXz - 45 XyXzzxz - 45 Xyyxzxz -

45 XyzXyzz + 45 Xyzxzyz - 45 Xyzyxzz - 45 Xyzyyzz + 45 XyzyzXxz + 45 Xyzyzyz - 45 Xyzzxzz -

45 Xyzzyxz — 45 Xyzzyyz - 45Xyzzyzz + 45 Xzxzyyz + 45 Xzxzyzy + 45 Xzxzyzz + 45 Xzxzzyz +

45 Xzyxzyz - 45 Xzyxzzy + 45 Xzyyzyz - 45 Xzyyzzy + 45 Xzyzxzz + 45 Xzyzyyz + 45 Xzyzyzy +

45 xXzyzyzz + 45 Xzyzzyz - 45 Xzzxzzy - 45 Xzzyyzy - 45 Xzzyyzz + 45 Xzzyzyz - 45 Xzzyzzy,
48 XXYXXYZ + 48 XXYXXZY + 48 XXYXXZZ — 48 XXYXYXZ — 48 XXYXZXY — 48 XXYXZXZ + 48 XXYYXXZ +
48 XXYYXYZ + 48 XXYYXzYy + 48 XXYYXZZ + 48 XXYZXXZ + 48 XXYyzZXYY + 48 XXYZXYZ +

48 XXYzZXZY + 48 XXYZXZ2Z + 48 XXZXXZY — 48 XXZXYXY — 48 XXZXYXZ — 48 XXZXyZZ -

48 XXZXZXY + 48 XXZXZYZ + 48 XXZyXYY + 48 XXZyXyZ + 48 XXzZyXzy - 48 XXzyyzz +

48 XXZYZXZ + 48 XXZ2yzZYZ + 48 XXZ2zZXYY + 48 XXZ2zXZy - 48 XXZzyXZ - 48 XXzzyyz -

48 XXzzyzz — 48 XyXyXyz — 48 XyxXyXzy - 48 XyxXyXzz - 48 XyxyyXz - 48 Xyxyzxz -

48 XyXzXyy — 48 XyXzXyz — 48 XyxzXzy — 48 XyXzXzz - 48 XyXzyXz — 48 XyXzzXz - 48 XyyxXzxz -

48 Xyzxyzz + 48 Xyzxzyz - 48 Xyzyxzz - 48 Xyzyyzz + 48 XyzyzXz + 48 Xyzyzyz - 48 Xyzzxzz -

48 XyzzyXxz - 48 Xyzzyyz - 48 Xyzzyzz + 48 XzXzyyz + 48 XzXzyzy + 48 XzXzyzz + 48 Xzxzzyz +

48 Xzyxzyz — 48 Xzyxzzy + 48 Xzyyzyz - 48 Xzyyzzy + 48 Xzyzxzz + 48 Xzyzyyz + 48 Xzyzyzy +

48 xzyzyzz + 48 Xzyzzyz - 48 Xzzxzzy - 48 Xzzyyzy - 48 Xzzyyzz + 48 Xzzyzyz - 48 xzzyzzy}

k=7;
threecycle, @SolEMPent [k]

{e}
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