Dror Bar-Natan: Academic Pensieve: People: Kuno: ComputingPhiPPSDegreeByDegree.nb 2023-11-10 14:46:20

Pensieve Header: Solving for a PPS associator degree by degree.

mn[-1:=  SetDirectory["C:\\drorbn\\AcademicPensieve\\People\\Kuno"];
<< FreeLie.m
<< AwCalculus.m
<< FAA.m
<< EmergentChordDiagrams.m

FreeLie® implements / extends
{*, +, %%, $SeriesShowDegree, (), J, =, 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, O, 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 150814.
AwCalculus® implements / extends {*, =x, =, 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®™ is in the public domain. Dror Bar-Natan is committed
to support it within reason until July 15, 2022. This is version 150909.
FreeLie® implements / extends
{*, +, *%, $SeriesShowDegree, (), j, =, 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, O, 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 150814.

AwCalculus™ implements / extends {, x*, =, 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®™ is in the public domain. Dror Bar-Natan is committed
to support it within reason until July 15, 2022. This is version 150909.

1 1
T 121 = O, oy, oy [ o [N L]+ — AMLX, Y] - — AksTy, x1]]

Out[«]=

1 1
Onk, 0y, (1) | Fo | AW [] +— AWy [X, y] - — AWy [y, x] ||
24 24

In[e]:= Pentagond_ [f_] =
IMd[§ // SN2» z// S$0152 // pAy-»y,z // pzsz—»l: z// S0152 // pzsy—»l // pox-»y // pr]x] -
IM;[2 // S0132 /7 P2Sysa /] Pbyy,ys @ 1/ SB11,2]
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Solving to Degree 3

in[-]:= Select[Basisz[Ogpg,x,y},1;]s FreeQ[#, Ac(1] &]
Out[-]=
{OnR, (x,y3, (1) [Fo [AW1 [X, X, X]]], OnR, (x,y3, (1) [Ae [AW1 [X, X, Y]]],
OpR, (x,y1, (1) [FAe [AW1 [X, ¥V, X] ] ], Opr, (x,y}, (1) [FAe [AW1 [X, ¥V, Y] 11, Onr,(x,y3, (1} [Ae [AW1 [y, X, X]]],
OmR, (x,y}, (1) [FAo [AWL[Y, X, ¥]11, Onr, (x,y}, (1) [Fo [AWL[Y, Y5 XT]], On, x,y}, (1) [Fe [AWL[Y, ¥, Y]]}

ml-1:- d=3; 1=0;
®[d] =®[d-1] +Sum[cq,,.; B, {B, Select[Basisq[Oag,x,y},(1;]s FreeQ[#, Ac;1;] &]}1]
Out[«]=
‘DAR,{x,y},{l)[
1

1
o [Awl[] + ; AWy [X, y] - ; AW [y, X] +C3,1 AWy [X, X, X] +C3,2 AWy [X, X, Y] +C3,3AW; [X, ¥, X] +

C3,4 AW1 [X, Y, Y] +C3,5 AW [y, X, X] +C3,6 AW1 [Y, X, Y] +C3,7 AW [y, ¥, X] + C3,8 AW [Y, Y, Y}H

in[-]:= rels = Union@e (List @@ Pentagon,[&[d]][1] /. {
Ag[A_] =» Table[Coefficient[A, B], {B, Basisq, (x,y; [AW; AW;]}1,
Acr1,21 [A_] > Table[Coefficient[A, B], {B, AW;[] Basisqy_q, (x,y; [AW; AW; AW7] }]
)

out[e]=
{0, -4c3,1, -3C3,1, —C3,1, 3C3,1, 5C3,1, ~2C3,2 -C3,3, -C3,3-2C3,s,
-C3,2-C3,3-C3,5, ~C3,2-C3,3-C3,4-C3,5, €C3,3+2C3,5, ~2C3,4-C3,5,
-C3,3-2C3,5-C3,6, C3,2-C3,5 - C3,6, —C3,2-C3,3+2C3,4-C3,5+C3.6,
C3,3+C3,4+2C3,5+C3,6, ~C3,6-2C3,7, C3,2+2C3,3+3C3,5-C3,6-2C3,7,
C3,2+2C3,3+3C3,5-C3,7, —C3,4-C3,6-C3,7, ~C3,2-C3,3-C3,5+C3,6+C3,7,

-C3,,-2C3,3-3C3,5+C3,6+2C3,7, —C3,5-C3,3-C35+C36+2C3,7, ~3C3,8, 3C3,8}

in[-]:- eqns = # == @ & /@rels
Out[e]=
{Tr‘ue, -4 C3)1 == @, -3 C3,1 == 9, —C3)1 == @, 3 C3)1 == 0, 5 C3,1 == @, —2C3)2 - C3,3 == 0,
-C3,3-2C3,5 =0, -C3,,-C3,3-C3,5==0, -C3,,-C3,3-C3,4-C3,5=0, C3,3+2C3,5=9,
-2C3,4-C3,6 =90, -C3,3-2C3,5-C3,6==0, C3,,-C3,5-C3,6=0, ~C3,,-C3,3+2C3,4-C3,5+C3,6=0,
C3,3+C3,4+2C3,5+C3,6=0, —C3,6-2C3,7=0, C3,,+2C3,3+3C3,5-C3,6-2C3,7=0,
C3,2+2C3,3+3C3,5-C3,7==0, ~C3,4-C3,6-C3,7==0, -C3,5-C3,3-C3,5+C3,6+C3,7=9,

~C3,,-2C3,3-3C3,5+C3,6+2C3,7==0, -C3,,-C3,3-C3,5+C3,6+2C3,7=0, -3C33==0, 3C33=0}

In[~]:= Vars = Union[Cases[eqns, Cd, > ©]]
Out[]=

{C€3,1, C3,2, C3,3, C3,4, C3,5, C3,6, C3,7, C3,8}

mn[-]1-= sol = Solve[eqns, vars] [1]

Solve: Equations may not give solutions for all "solve" variables.
Out[e]=

{€3,1 > @, Cc3,3 > -2C3,2, C3,4 >0, C3,5 > C3,3, C3,6 >0, C3,7 >0, C3,3 >0}
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in[-]:= sol /. Rule » Set
Out[e]=

{9) —2C3,2, 0, C3,2,- @) 9, 0}

In[]:= @[3]
Out[«]=
‘DAR,{x,y},{l}[
1 1
o [ Ay [] + — Ay [X, Y] = — Ay [y, X] + C5,2 AL [X, X, Y] = 23,2 MMy [, Y, X] + C3,2 AW [y, X, X ]|
In[«]:= C3)2 =0

Out[«]=
0

In[]:= @[3]
out[e]=

1 1
OnR, {x,y}, (1} [ﬂe {Awlﬂ + ;1 AWg [X, y] - ; AW; [y, Xx] H

Solving to Degree 4

mi-1- d=4; i=90;
®[d] =&[d-1] +Sum[cq,,.; B, {B, Select[Basisg[Oag,x,y},1;]s FreeQ[#, Ac(1] &]}1]

Out[e]=
1 1
OnR, {x,y}, (1} [ﬂe{Awlﬂ +— AWy [X, Y] - — AW [y, X] +Cq,1 A1 [X, X, X, X] +
24 24
C412AW1[X, X, X, Y] +c4,3Aw1[XJ X, Y, X] +C4’4AW1[X, X5 Y, Y] +C4,5AW1[X, Vs X, X] +
C4)6AW1[X, Ys X5 Y] +C4’7AW1[X, Ys Y, X] +C4’3AW1[X, Vs Y5 Y] +C4,9AW1 (Y, X, X, X] +
C4,1aAW1[y; X, X, Y] +Cq,11 AW; [y, X, Y, X] + Cq,12 AWg [y, X5 Y, Y] + Cq,13 AWg [y, Y, X, X] +

Ca,14 AWL[Y, Y5 X5 Y] +Ca15 AWL[Y, YV, Y, X] +Cq,16 AW1[Y, Y5 Y5 Y] H

in[-]:= rels = Unione@e (List @ePentagon,[&[d]][1] /. {
Ag[A_] =» Table[Coefficient[A, B], {B, Basisq,(x,y; [AW1 AW;]}1,
Acr1,21 [A_] = Table[Coefficient [A, B], {B, AW;[] Basisg_, (x,y; [AW1 AW; AlWz] }]
H

# =0 8&/@rels

In[-]:= eqns

In[~]:= Vvars

Union[Cases [eqns, Cq, , ®]]
Out[]=

{C4,15 Ca,25 Ca,3, Ca,4, Ca,5, Ca,65 Ca,7, Ca,8> Ca,95 Ca,105 Ca,115 Ca,125 C4,135 C4,145 Ca4,15, C4,16}
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mn[-1:= sol = Solve[eqns, vars] [1]

Out[~]=
1 1 7 1

{C4,1%0: Ca2>-———"5,C3>——,Ca4>———,CQs>-—),
480 5760 480
1 1 7 1 1
Ca,6 > -5 C,7>-—"—"—",C,8>-—""",C,9> ", C10>~-",
152 5760 1440 1152
19 7 7 7 7
Ca,11 > —— 5 Ca,12 > —— 5 C4,13 > ——— 5 Ca,14 > _TZO, Ca,15 > —» Ca,16 %9}

in[-]:= sol /. Rule » Set

Out[]=
1 1 7 1 1 1
{0177)7)7.!*7)’7:*7:
1440 480 5760 480 640 1152
7 1 1 19 7 7 7 7
- > » > > > - > - > > 0}
5760 1440 1152 5760 1920 5760 1920 5760
inf-1:= @[d]
Oout[-]=
1 1 AW; [X, X, X, Y] 1
OmR, {x,y}, (1} [»%{Awlﬂ +— AW [X, Y] - — AW [y, X] - —————— + — AW [X, X, Y, X] +
24 24 1440 480
7AW [X, X, Y, Y] 1 1 AWy [X, Y, Y, X]
- AWl[X, Y, X, X} ‘7AW1[X: Y, X, y] - -
5760 480 640 1152
7AW1[X, Y, Y, y] Awl[y.- X, X, X} AWI[Y: X, X, y] 19AW1[y, X, Y, X]
+ - + +
5760 1440 1152 5760
7AW1 [y: X, Y, Y] 7AW1[y, Y, X, X} 7AWl [y: Y, X, Y] 7AW1[Y; Y, ¥, X} }}
- - +
1920 5760 1920 5760
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Solving to Degree 5

1= d=5; i=0;
&[d] =&[d-1] +Sum[cy,,,.; B, {B, Select[Basisd[OAR,(x,y},{l}] > FreeQ[#, Ac(17] &11}]

Out[e]=
Onr, (x,y}, (1} [7{0{
1 1 AW, [X, X, X, Y] 1 7AW [X, X, Y, Y]
AWp[] + — AWg [X, Y] - — AWy [y, X] - ———————— + — AW [X, X, ¥, X] + -
24 24 1440 480 5760
1 1 Awl[x) Y, Y, X} 7AW1[X, Y, Y, y]
— AWy [X, Y, X, X] = —— AW [X, ¥, X, Y] - - +
480 640 1152 5760
AW1[y: X, X, X] AW1[y, X, X, YJ 19AW1[y, X, Y, X1 7Aw1[Y: X, Y, y] 7AW1[y, Y X, X1
_ + + _ _
1440 1152 5760 1920 5760
7AW1 [y: Y, X, y] 7AW1D/; Y, Y, X}
+ +Cs,1 AWy [X, X, X, X, X] +Cs5, AW [X, X, X, X, Y] +
1920 5760
CS,SAwl[XJ X, X, Y, X] +C5,4AW1[X, X, X, Yy, Y] + CS,SAwl[XJ X, Y5 Xy X] +
Cs,6 AWy [X, X, Y, X, Y] +Cs,7 AWy [X, X, Y, Y, X] + Cs,s AWy [X, X, Y, Y, Y] +
Cs,0 AW1 [X, ¥, X, X, X] +Cs5,10 AN1 [X, Y, X, X, Y] + Cs,01 AW [X, Y, X, ¥, X] +
Cs,12 AW1 [X, Y5 X, Y, Y] +C5,03 AW1 [X, Y, Y, X, X] +Cs,14 AW1 [X, Y, Y5 X, Y] +
Cs,15 AW1 [X, ¥, Y, Y, X] +Cs,16 AL [X, Y, Y, ¥, Y] + Cs,17 AWL [Y, X, X, X, X] +
Cs,18 AWy [y, X, X, X, Y] + Cs,19 AWy [y, X, X, Y, X] + Cs,20 AWy [y, X, X, ¥, Y] +
Cs,21 AW1 [y, X, ¥, X, X] + Cs,22 AW1 Y, X, ¥, X, Y] + Cs,23 AW1 Y, X, ¥, ¥ X] +
C5,24A|"'1 (Y, X, Y5 Y5 Y] + Cs,25 AW1 Y, Y, X, X, X] + Cs,26 AW1 Y, ¥5 X, X, Y] +
Cs,27 AW1 [y, ¥, X, ¥, X] + Cs,28 AW1 Y, Y5 X5 Y, Y] + Cs,29 AW1 Y, Y5 Y5 X5 X] +
Cs,30 AW1 [Y, Y5 Y5 X, Y] +C5,310 AL [Y, YV, Y, Y5 X] +Cs5,30 AN [Y, Y, Vs Y5 Y] H
in[-1:= Short[

rels = Unione@e (List @ePentagon,[&[d]][1] /. {
Ao [A_] :» Table[Coefficient[A, B], {B, Basisq, (x,y; [AW; AW;]1}1,
Acr1,21 [A_] =» Table[Coefficient [A, B], {B, AW;[] Basisg_1, (x,y; [AW; AW Al7] }]
I
10]

Out[-]//Short=
{0, -55¢s5,1, -40Cs5,1, -35C5,1, -31¢Cs5,1, -26C5,3, -10Cs5,3, -5Cs5,1, —Cs,1, 5C5,1, 9Cs5,1, 10 C5,1,

49 C5,1, 50 C5,q, <<251>>, 3 C5,9+ 14 Cs5,16 + 12 C5,17 + 14 C5,24 + 14 C5, 28 + 14 C5,30 + 14 C5, 39,
-3Cs5,8-5Cs5,12 - 8Cs5,14-12C5,15 -6 C5,17 ~ 2 Cs5,29 — 3 C5,20 — 4 C5,23 — 6 C5, 4 — C5,26 —

Cs5,207 -3 Cs5,28+6Cs5,39+17Cs5,31, ~6C5,8-3C5,9-8Cs5,10 -10C5,14 - 12 C5,15 - 12 C5,17 —

4 C5,09 —5Cs5,20 ~6C5,23 -2Cs5,26 —2Cs5,27 +4 C5,28 + 11 C5,35 + 20 C5,31, —50 C5,32,
-30Cs,32, ~25Cs,32, —20Cs5,33, -10Cs5,32, —~5Cs,32, 5Cs,32, 30 C5,32, 45Cs5,32, 70 C5,33}

In[-]:= eqns = # = @ & /@rels;

In[~]:= Vars

Union[Cases[eqns, ¢4, , ©]]
Out[«]=
{Cs,15 Cs5,2, Cs5,3, C5,4, Cs5,5, C5,6, C5,7, C5,8, C5,9, C5,105 Cs5,115 C5,125 C5,135, Cs5,145 C5,15, C5,165 C5,17,

Cs,185 Cs5,195 C5,205 Cs5,215 Cs5,22, Cs5,23, Cs5,24, C5,25, C5,265 C5,275 C5,285 C5,295 Cs5,39, Cs5,31, Cs5,32}
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mn[-1:= sol = Solve[eqns, vars] [1]

Solve: Equations may not give solutions for all "solve" variables.

Out[«]=

3 Cs. .8
)
{Cs,l -0, C5,, > Cs5,8, C5,3 > -4Cs5,8, C5,4 > ~Cs5,8, C5,5 > 6Cs5,8, C5,6 > s

3C5)8 3C5,3 3C5,8
Cs,7 > 72 » C5,9 > -4 Cs.8, C5,10 > 72 » C5,11 > -6Cs5,8, C5,120 > -4 C5,8, C5,13 s

3 Cs. g
,
Cs,14 > 6 Cs5,8, C5,15 > -4 Cs5,8, C5,16 > 0, Cs5,17 > C5,8, C5,18 > ~Cs5,8, C5,19 = s

3 Cs.g
s
Cs,20 = Cs,8, C5,01 > ———, C5,20 > -4 Cs5,8, C5,23 > 6 Cs5,58, C5,24 > 0, C5,35 > —Cs,3,

Cs,26 = Cs,8, Cs5,27 > —4 Cs5,8, C5,28 >0, C5,39 > C5,8, C5,39 > 0, C5,33 > 0, C5,35 > 9}

in[-]-= sol /. Rule -» Set

Out[e]=
3C5,g 3C5,g 3C5’g 3C5’8
{9) Cs,g, -4 Cs,8, -Cs5,8, 6C5,8, —, » ~4C5,8y —, -6Cs58, ~4C53, —, 6Cs.3,
2 2 2 2
3 C5J3 3 C5)8
-4 ¢cs5,8, @, C5,8, —Cs,3, > Cs,85 S -4 cs5,8, 6C5,8, @, —-Cs5,8, C5,8, -4 Cs5,8, O, C5,8, 0, O, 0}
In[«]:= C5)g =0
Out[«]=
(7]
In[]:= §[d]
out[e]=
1 1 AW, [X, X, X, V] 1
OaR, {x,y}, {1} [ﬂe {Awlﬂ +— AWy [X, Y] —— AWi [y, X] - ————————— + — AWy [X, X, ¥, X] +
24 24 1440 480
7 AWy [X, X, Y, Y] 1 1 AW [X, Y, Y, X]
- —— AW [X, Y, X, X] - —— AWy [X, ¥, X, y] -————— ~
5760 480 640 1152
7AW [X, Y, Y, Y] AWi[y, X, X, X]  AWi [y, X, X, y]  19AW; [y, X, ¥, X]
+ - + +
5760 1440 1152 5760
7AW1[y, X5 Y, y] 7AW1D/: Y, X, XJ 7AW1[y, Y, X, y] 7AW1[Y: Y, Y, XJ }}
- - +
1920 5760 1920 5760
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Solving to Degree 6

1= d=63 i=0;
&[d] =&[d-1] +Sum[cy,,,.; B, {B, Select[Basisd[OAR,(x,y},{l}] > FreeQ[#, Ac(17] &11}]

Out[e]=

1 1 AWy [X, X, X, Y] 1
Onr, Gy, (1) | Fo | AW 1+ — AWy [X, Y] = — AWy [y, X] - ——————= + — AWy [x, X, ¥, X] +
24 24 1440 480
7AW1[X, X5 Y, YJ 1 1 AWI[X: Y, Y, X]
- —— AW [X, Y, X, X] - —— AW [X, Y, X, Y] - ————— -
5760 480 640 1152
7AW1[X, Y, Y, YJ AW1[y, X, X, XJ Awl[y: X, X, y] 19Aw1[y1 X5 Y, X] 7AW1[y, X5 Y, YJ
T _ _
5760 1440 1152 5760 1920
7AW1 [y: Y, X, X] 7/-\W1[y, Y, X, y} 7AWl [yJ Y, Y, X]
- + +Ce,1 AWy [X, X, X, X, X, X] +
5760 1920 5760

C6,2AW1[X) X, X, X, X, + Ce, 3 AWy [X, X, X, X, Y, X] +C5)4AW1[X, X, Xy Xy Y, Y] +

]
C5)5AW1[X, X, X, ¥, X, X]+C65AW1[X Xy X5 Y5 X, Y1+C5,7AW1[X, Xy Xy ¥y Y5 X] +

Ce,8 AWy [X, X, X, Y, Y, Y] +Cq,0 AWy [X, X, ¥V, X, X, X] + Cg,10 AW1 [X, X, Y, X, X, Y] +

Ce,11 AWg [X, X5 Y, X, Y, X] + Cp,12 AWg [X, X, Y, X, Y, Y] + Ce,13 AWp [X, X, Y, ¥y X5 X] +
Co,24 AW [X, X, ¥, ¥, X, Y] +Ce15 ANL [X, X, Y, Y, Y5 X] +Ce,16 AWL[X, X, Y, Y, Y, Y] +
Co,17 AW1 [X, Y5 X, X, X, X] + Cg18 AW1 [X, Y, X, X, X, Y] + Cp,10 AW1 [X, Y, X, X, Y, X] +
Co,20 AW1 [X, Y5 X, X, Y, Y] +Ce21 AW1 [X, Y, X, Y, X5 X] +Cp,0 AWp [X, Y5 X, Y, X, Y] +
Co,23 A1 [X, Y5 X, Y, Y5 X] +Ce2a AW1 [X, Y, X, Y, Y5 Y] +Co,5 AWL [X, Y, Y, X, X, X] +
Co,26 AW [X, YV, Y5 X, X, Y] +Ce,27 AN [X, Y, Y5 X, Y5 X] +Co,8 AL [X, Y, Y, X, Y, Y] +
Co,20 AW1 [X, Y, ¥, V5 X, X] +Ce,30 AN1 [X, Y, Y5 Yy X5 Y] +Co,31 AL [X, Y, Y, Y, Y, X] +
Co,32 AW [X, Y, Y5 ¥, ¥ Y] +Ce,33 AN1 [Y, X, X, X, X, X] +Cq,3a A1 [Y, X, X, X, X, Y] +
Ce,35 AW [Y, X, X, X, ¥, X] + Cq,36 AW1 [Y, X, X, X, ¥, Y] +Ce,37 A1 [Y, X, X, ¥, X, X] +
Ce,38 AW; [y, X5 X, ¥, X, Y] + Cg,39 AWp [y, X, X, ¥, ¥, X] + Ce,40 AWy [y, X, X, ¥, Y, Y] +
Co,a1 AWL [Y, X5 Y, X, X, X] + Cea2 AW1[Y, X, ¥, X, X, Y] +Cp,a3 AN1 Y, X, Y, X, Y, X] +
Co,a0 AWT [Y, X5 Y, X, Y, Y] + Ceas AW1[Y, X, ¥, ¥ X5 X] + Co,a6 AWL Y, X5 Y, Y, X, Y] +
Co,a7 AW [Y, X5 Y5 Y5 Y5 X] +Ceag AW1[Y, X, ¥, Y5 Y5 Y] + Co,a0 AWL Y, Y5 X, X, X, X] +
Co,50 AW1 [V, Y5 X5 X, X5 Y] +Ce 51 AW1[Y, V5 X, X5 ¥y X] +Co 50 AN [Y, Y, X5 X, Y, Y] +
Co,53 AW [Y, ¥V, X, ¥, X, X] +Ce,5a AN1 [Y, ¥, X, Y, X, Y] +Co,55 A1 [Y, ¥, X, ¥, Y, X] +
Co,56 AWL[Y, Y, X, Y, Y5 Y] +Ce,57 ANL Y, Y, Y5 X, X, X] + Co,58 AL [Y, ¥, ¥V, X, X, Y] +
Co,50 AW [Y, Y, Y5 X, ¥y X] +Cee0 AW1[Y, Y5 ¥s X, Y5 Y] +Co,61 ALY, ¥, YV, Y, X, X] +

Ce,62 AW1 Y, Y5 Y5 Yy X5 Y] + C6,63 AWy [y, Y5 Y5 Y5 Y5 X] + c6,64AW1[y1 Ys Y5 Y5 Y, Y] ]}
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in[-]:= Short [
rels = Unione@e (List @ePentagon,[&[d]][1] /. {
Ao [A_] :» Table[Coefficient[A, B], {B, Basisq, (x,y; [AW; AW;]1}1],
Acr1,21 [A_] =» Table[Coefficient [A, B], {B, AW;[] Basisg_q, (x,y; [AW; AW Al7] }]
1)
10]
Out[-]//Short=
(0, ~186 Cg,1, ~165 Cg,1, ~156 Cg,1, ~111 C,1, ~105 Co,1, 80 Co.15 - 57 Co.1,
-20¢Cq,1, -15Cq,1, -11Ce,1, -6 C6,1, —C6,15 C6,15 15Cq,1, 49 C6,1, <<752>>,
-12 cq,16 - 6 Ce,17 — 18 Cg,24 — 26 Cg,28 — 36 Cg,39 — 48 Cg,31 — 30 Cg,33 — 9 Cp,40 — 13 Cp,44 — 18 Cg,46 -
24 Cg,47 — 24 Cg,48 — 6 Cg,50 — 8 Cg,54 — 10 Cg,55 — 21 Cg,56 — 3 Cp,58 — 3 Cq,50 + 3 Cq,60 + 41 Cq,62 + 85 Cg,63,
-150 cg,64, —101 Cg 64, —60 Cp,64, —56 Ce 645 —20 Cq,64, —15 Cg 645 —6 Ce, 645
6 Ce,64, 30 Cp,64, 39 Cq,645 60 Co 64, 124 Co 64, 210 Co 64, 270 Cg 64}

In[-]:= eqns = # = @ & /@rels;

In[-]:= Vars

Union[Cases [eqns, Cq, , ®]]

Out[«]=
{Ce,15 C6,25 C6,35 C6,45 C6,55 C6,65 C6,75 Co6,85 C6,95 Ce,105 Co6,115 C6,125 C6,135 C6,145 C6,155 Co6,165 C6,175
Ce,185 C6,195 C6,205 C6,215 C6,225 C6,235 C6,245 C6,25, C6,265 C6,275 C6,285 C6,29, C6,305 C6,315 C6,325 C6,33,
Ce,345 C6,35, C6,365 C6,375 C6,385 C6,395 C6,405 C6,415 Ce,425 C6,435 Co6,445 C6,45, Ce,465 Co,475 Co,48, Co,49,

Ce,505 C6,515 C6,525 C6,535 C6,545 C6,555 C6,565 C6,575 C6,585 C6,595 Ce,605 Co6,61s C6,625 C6,635> Co,64)
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mn[-1:= sol = Solve[eqns, vars] [1]

Out[e]=

2023-11-10 14:46:20

1 1 13 1 19
{C6,1%0: C6,2 > » C6,3 > — 3 C,a > 5 C,5> 5 C6 > >
60480 12096 241920 6048 145152
61 83 1 17 61
C6,77> ——— 5> C,8> >, Ce,9 >~ > C,0 > -5 C,11 > -
725760 967 680 6048 241920 241920
89 71 337 31
Ce,12 >~ —————,C6,13>0, Ceua > ————, Ce,15 > - ——————, Cg,16 >~
414720 967 680 2903040 483 840
1 13 1 37 1 79
Ce,17 » Ce,18 > ———— 5 Ce,19 3 C6,20> —————5Ce,21> 5 Ce, 22> >
12096 725760 11520 580608 967 680
71 73 1 53 23
Ce,23> 5 C,24a> 5, Ce,5 22—, C26 >, Ce27 >
322560 483 840 18144 967 680 193536
11 19 1 7 31
Ce,28 >~ 5 C6,200> ————5,C6,30 >~ 5,C,31 >, Ce,32> >
161280 290 304 193536 138 240 967 680
1 1 97 103 19
C6,33 > — > C6,34 = 3 C6,35 >~ —————50C6,36 >~ 5 C6,37 > >
60480 34560 725760 967 680 120960
583 53 17 29 289
Ce,38> 5 C,39 >, Cea0> 5, Cga1 >, Ca0>—-———,
2903040 967 680 161280 181440 2903040
55 17 11 7 191
Ce,a3 > -5 Cp,aa > ————, Ce,a5 > —————, Cp,46 > » Cea7 > ————»
193536 53760 483 840 46080 967 680
31 13 1 19 89
Ce,48 >~ Ce,49 > ———» Cg,50 > 3 Ce51>—————, Ce,50>0, Cg53> ————,
193536 241920 17920 1451520 414720
53 71 31 83 53
Ce,54 > — 5 Ce,55 > ————» Ce,56 > 5 Ce,57 >~ 5 Ce58> -
322560 322560 96768 967 680 967 680
13 31 31 31 31
C6,59 > — 5 Ce60 >~ 5 C661 > 5 C62> 5 C6,63> -, C6,64%9}
64512 96768 483 840 193536 967 680

in[-]:-= sol /. Rule -» Set

out[e]=
1 1 13 1 19 61 83 1 17
{e) y - I 3 3 ) 3 I I 3
60480 12096 241920 6048 145152 725760 967680 6048 241920
61 89 71 337 31 1 13 1
- I 3 e) y - y - 3 ) 3 )
241920 414720 967680 2903040 483848 12096 725760 11520
37 1 79 71 73 1 53 23 11
580608 6048 967680 322560 483840 18144 967680 193536 161280
19 1 7 31 1 1 97 103 19
290304 193536 138240 967680 60480 34568 725760 967680 120960
583 53 17 29 289 55 17 11
2903040 967680 161280 181440 2903040 193536 53760 483840
7 191 31 13 1 19 89 53 71
y y - 3 3 y - ) e) ) 3 J
46080 967680 193536 241920 17920 1451520 414720 322560 322560
31 83 53 13 31 31 31 31
y y - y - y - 3 J )y - J e}
96768 967680 967680 64512 96768 483840 193536 967680
inf-1:= @[d]
Out[«]=
1 1 AW, [X, X, X, Y] 1
OaR, {x,y}, {1} [ﬂe {Awlﬂ +— AWy [X, Y] —— AWi [y, X] - ————————— + — AWy [X, X, ¥, X] +
24 24 1440 480
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7AW1[X, X, Y, Y] 1 1 Awl[X: Y, ¥, X]
- AWl[X, Y, X, XJ 77AW1[X, Y, X, y] - -
5760 480 640 1152
7AW1[X, Y, Y, y] AW1[Y: X, X, XJ Awl[y: X, X, y] 19 Awl[y) X, Y, X]
+ - + +
5760 1440 1152 5760
7AW1 [y; X5 Y, )/] 7/-\W1[y, Y, X, X} 7AWl [yJ Y, X, )/] 7/-\W1[y, Y, ¥, X}
- - + +
1920 5760 1920 5760

AWI[XJ X, X, X, X, y} Awl[x) X, X, X, y) X] 13AW1[X: X, X, X, y: y}
- - +
60480 12096 241920
Awl[x: X, X, y: X, X} 19AW1[X) X, X, y) X, YJ 61 AW][X, X, X, y: y: X}
+ +

+

6048 145152 725760
83 AW; [X, X, X, ¥V, ¥V, ¥]  AWi[X, X, ¥V, X, X, X] 17 AW;[X, X, ¥, X, X, Y]
967 680 - 6048 ) 241920 ;
61 AWy [X, X, ¥, X, ¥, X]  89AW[X, X, ¥V, X, ¥, Y]  71AW;[X, X, ¥, Y, X, Y]
241920 ) 414720 : 967 680 }
337 AWy [X, X, ¥V, ¥V, ¥, X] 3L1AW1[X, X, ¥V, ¥, ¥V, Y] AW [X, ¥, X, X, X, X]
2903040 ) 483 840 : 12096 :
13 AW; [X, ¥V, X, X, X, Y] AWi[X, YV, X, X, Y, X] 37 AW1 [X, ¥, X, X, YV, V]
725760 : 11520 : 580 608 :
AW, [X, YV, X, ¥, X, X] 79 AWy [X, YV, X, ¥V, X, Y] 71 AW, [X, ¥V, X, YV, Y, X]
6048 : 967 680 : 322560 :
73AW; [X, ¥V, X, VYV, ¥V, V] AW [X, ¥, ¥V, X, X, X] 53AW; (X, ¥V, ¥V, X, X, V]
483 840 ; 18144 ) 967 680 )
23 AW1 [X, YV, ¥, X, YV, X] 11 AWy [X, YV, YV, X, Y, V] 19 AW, [X, ¥V, ¥V, YV, X, X]
193536 ) 161280 : 290304 .
AWy [X, Y, ¥ Yy X5 ¥]  7AWL[X, Y, Y, Y5 Yy XT 3LAWI[X, Y, Y, ¥, Y, Y]
193536 : 138240 : 967 680 )
AW, [y, X, X, X, X, X] AWy [Y, X, X, X, X, V] 97 AWy [y, X, X, X, ¥, X]
60480 : 34560 ) 725760 )
103 AW [y, X, X, X, ¥V, V] 19 AW [y, X, X, YV, X, X] 583 AW1 [y, X, X, ¥V, X, V]
967 680 : 120960 : 2903040 :
53AW1 (Y, X, X, ¥V, Y, X] 17 AW7 [y, X, X, YV, YV, V] 29 AW1 [y, X, ¥, X, X, X]
967 680 i 161280 ) 181440 )
289 A1 [V, X, YV, X, X, Y] S55AW; [y, X, ¥, X, Y, X] 17 AW7 [y, X, YV, X, YV, V]
2903040 ) 193536 ) 53760 )
11 AW [y, X5 Y5 Yy X, X] 0 7AW Y, X, Y5 Y5 X5 ¥] 191 AW [y, X, Y, Y, Y, X]
483 840 : 46080 ) 967 680 )
31AWL[Y, X, ¥, ¥, Y5 ¥] 13AWL[Y, ¥, X, X, X, X] AW [Y, ¥, X, X, X, Y]
193536 i 241920 ' 17920 )
19AWL[Y, Y5 X, X, ¥, X] B9AWL[Y, ¥, X, ¥5 X, X]  53AWi [y, ¥y, X, ¥, X, Y]
1451520 ' 414720 : 322560 :
TLAW1[Y, ¥5 X5 ¥5 ¥ X] 31AW[Y, ¥, X, ¥, ¥, Y] 83AWi[Y, ¥, ¥, X, X, X]
322560 : 96 768 ) 967 680 :
53AWL[Y, Y5 ¥y X5 Xy y] 13 AWL[Y, Y, ¥, X5 ¥, X] 1AW (Y, ¥, ¥, X, ¥, Y]
967 680 ) 64512 ) 96 768 :
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31AW1[y, Y Y, Y5 X, X] 31AW1[y, Y Y5 ¥, X, )” 31AW1D/: Y Y5 ¥, Y X]]}
+ —
483 840 193536 967 680

Solving to Degree 7

nl-1:= d =73 i= 0;
&[d] =&[d-1] +Sum[cq,,.; B, {B, Select[Basisg[Oag,x,y},1;]s FreeQ[#, Ac(1] &]}1]

out[e]=

Onr, (x,y}, (1} [ﬂa{

1 1 Awl[XJ X, X, y} 1 7AW1[X, X, Y, y]
AWy [] +— AWg[X, Y] - — AWg[y, X] - —————————— + —— AWy [X, X, ¥, X] + -
24 24 1440 480 5760
1 1 AW]_[X, Y, Y, X} 7AW1[X, Y, ¥, )’]
7AW1[X, Y, X, X]_iAwl[X) Y, X, y}_ - +
480 640 1152 5760
Awl [y: X, X, X] AWl[Y; X, X, y} 19AW1[y) X, y: X} 7AW1 [y: X, y) }’] 7AW1[y) y: X, X}
- + + - -
1440 1152 5760 1920 5760
7AW1 [y, Y, X, y] 7AW1D’: Y> ¥, XJ Awl[x.v Xy X, X, X, )'1 AWI[XJ Xy Xy X, ¥, X]
+ + - -
1920 5760 60480 12096
13AW1[X, X, X, X, Y, Y] AWl[X, X, X5 ¥, X, X] 19AW1[X, Xy Xy ¥ X, W
+ + +
241920 6048 145152
61AW1[X, Xy, X, ¥, Y X] 8-:”A"‘ll [XJ X, X, ¥, Y, y} Awl[x) X, Y5 X, X, X}
+ _ _
725760 967 680 6048
17AW1[X, X, Y, X, X, Y] 61AW1 [XJ X, ¥, X, ¥, X} 89AW1[X1 X, Y, X, Y, Y]
- - +
241920 241920 414720
71AW; [X, X, YV, YV, X, V] 337 AW1 [X, X, YV, YV, Y, X] 31AW; [X, X, ¥V, Y, Y, Y]
- - +
967 680 2903040 483 840
Awl[x) Y, X, X, X, X} 13 AWl[X, Y, X, X, X, y] Awl[x) Y, X, X, Y, X}
+ + +
12096 725760 11520
37AW1[X, Y, X, X, Y, Y] Awl[x) Y, X5, ¥, X, X] 79AW1[X, Y, X5 ¥, X, y}
+ + +
580608 6048 967 680
71AW1[X, Y, X5 ¥, Y, X] 73AWl [X) Y X5 ¥, Y, y} AW]_[X, Y, Y5 X, X, X}
+ _ _
322560 483 840 18144
53 Awl[x) Y, Y, X, X, )/] 23AWl [X, Yy ¥, X, ¥, X} 11AW1[X, Y ¥, X5 ¥, Y]
- - +
967 680 193536 161280
19AW1[X, Y ¥, ¥ X, X] AW1[X, Yo ¥ ¥y X, )’] 7AW1[X, Y Y5 ¥, ¥ X}
- + +
290 304 193536 138 240
31 Awl[x) VIR ZRZRA) )/] AW1[y, X, X, X, X, X] Awl [y) X, X, X, X, y}
_ + _
967 680 60480 34560
97 AW1[Y; X, X, X, Y, X] 103 AW1[Y; X, X, X, Y, Y] 19AW1 [y.v Xy, X5 Y5 X, X}
- + +
725760 967 680 120960
583AW1[Y; X, X, y) X, YJ 53/-\W1[y1 X, X, y: y) X] 17AW1[Y: X, X, y) }’: y}
+ + -
2903040 967 680 161280

29 /-\W1[y1 X, y: X, X, X] 289 /-\W1[y1 X, y: X, X, )/] 55 AWl [y: X, y) X, Y: X}

181440 2903040 193536
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17AW1[)’: X, Y, X5 Y, Y] 11AW1 [y: X, Y5 Y5 X, XJ 7AW1 [y, X, Y5 ¥Ys X, YJ
- +

53760 483 840 46080
191 AW; [V, X, YV, YV, ¥V, X] 31AW1 (Y, X, ¥V, YV, Y, V] 13 AWy [V, ¥V, X, X, X, X]
967 680 193536 ' 241920 :
AWy [Y, ¥V, X, X, X, Y] 19 AW. [y, ¥V, X, X, YV, X] 89 AWy [V, ¥, X, ¥V, X, X]
17920 1451520 : 414720 '
53AWLLY, ¥, X5 ¥, X, Y] 71AWL[Y, ¥, X, Y, ¥, X]  31AW1[Y, ¥, X, ¥, ¥, Y]
322560 : 322560 ’ 96 768
83AW1[Y, ¥, ¥s X, X, X] 53 AW1[Y, ¥V, ¥, X, X, ¥y]  13AWi[Yy, ¥, ¥, X, ¥, X]
967 680 967 680 64512
31AWLY, ¥, ¥ X, ¥5 Y] 31AWL[Y, ¥, ¥, Y, X, X] . BLAWL[Y, Y, Y5 Y5 X5 Y]
96768 : 483 840 193536
31AWLLY, ¥, Y5 Y5 Y5 X]

+Cy,10 AWy [X, X, X, X, X, X, X] +C7,2 AWy [X, X, X, X, X, X, Y] +
967 680

C7)3AW1[X, X, X, X5 X, ¥, X +C7)4AW1[X, Xy Xy X5 X, ¥, Y] +C7,5 AW [X, X, X, X, ¥, X, X] +

C7,6 AWp [X, X, X, X, Y, X, Y +C7,7 AWp [X, X, X, X, Y, Y, X] + Cy, g AW1 [X, X, X, X, ¥, ¥, Y] +

]
]
C7,0 AW1 [X, X, X, ¥, X, X, X] +C7,10 AW1 [X, X, X, ¥, X, X, Y] +C7,10 AWp [X, X, X, Y, X, Y, X] +
C7,12 AW1 [X, X5 X, Y, X, Y, Y] +C7,13 AW [X, X, X, Y, Y, X, X] +C7,04 AW1 [X, X, X, Y, Y5 X, Y] +
C7,15 AW1 [X, X5 X, Y, Y, Y5 X] +C7,16 AW [X, X, X5 Y5 Y, Y, Y] +C7,07 AW1 [X, X, Y, X, X, X, X] +
C7,18 AW1 [X, X5 Y, X, X, X, Y] +C7,190 AW [X, X, ¥, X, X, Y, X] +C7,20 AW [X, X, ¥, X, X, Y, Y] +
C7,210 AW1 [X, X5 Y, X, Y, X5 X] +C7,20 AW [X, X, Y5 X5 Y, X, Y] +C7,23 AW1 [X, X, Y, X, ¥, Y, X] +
C7,24 AW [X, X, ¥, X, Y5 Y5 Y] +C7,05 AL [X, X, Y, Y5 X, X, X] +C7,06 AW1 [X, X, Y, Y, X, X, Y] +
C7,27 AWL [X, X, ¥, Y5 X5 Y, X] +C7,08 A1 [X, X, Y, Y5 X, ¥ Y] +C7,00 AW1[X, X, Y, Y, Y, X, X] +
C7,30 AW1 [X, X5 Y, Y5 Y5 X5 Y] +C7,31 AWL [X, X, Y, Y5 Vs Yy X] +C7,30 AWL [X, X, Y, Y, Y5 Y, Y]+
C7,33 AW1 [X, Y5 X, X, X, X, X] +C7,30 AW1 [X, Y, X, X, X, X, Y] +C7,35 AW1 [X, Y, X, X, X, ¥, X] +
C7,36 AW1 [X, Y5 X, X, X, ¥, Y] +C7,37 AW [X, ¥, X5 X, Y, X, X] +C7,38 AW1 [X, Y, X, X, ¥, X, Y] +
C7,30 AW1 [X, Y5 X, X, Y, Y5 X] +C7,00 AW [X, Y5 X5 X5 Y, Y5 Y] +C7,a1 AWL[X, Y, X, Y, X5 X, X] +
C7,02 AW1 [X, Y5 X, Y, X, X5 Y] +C7,a3 AW [X, Y, X5 Y5 X, Y, X] +C7,00 AWL [X, Y, X, Y, X5 Y, Y] +
C7,a5 AW1 [X, Y5 X, Y, Yy X5 X] +C7,06 AW1 [X, Y5 X5 Y5 Y5 X, Y] +C7a7 AWL[X, Y, X, Y, Y5 Y, X] +
C7,a8 AWL [X, Y, X5 Y5 Y5 Y5 Y] +C7,00 AWL[X, Y, Y, X5 X, X, X] +C7,50 AW1 [X, Y, Y, X, X, X, Y] +
C7,50 AWL [X, Y, Y5 X, X, Y, X] +C7 50 A1 [X, Y, Y, X5 X, ¥, Y] +C7,53 AN [X, Y, Y, X, Y, X, X] +
C7,5a AWL [X, Y, Y5 X, ¥y X, Y] +C7 55 AL [X, Y, Y, X5 Y, Y5 X] +C7,56 AWL[X, Y, Y, X, Y, Y, Y]+
C7,57 AW1 [X, Y, Y5 Vs X5 X, X] +C7 58 AW1 [X, Y, Vs Yy X5 X5 Y] +Cr 590 AW [X, Y, Y, Vs X, Y, X] +
C7,60 AW [X, Y5 Y5 Y5 X5 Vs Y] +C7,61 AWL[X, Y5 Y5 Y5 Vs X, X] +C7,60 AWL[X, Y, Y, Y5 Y5 X, Y] +
C7,63 AN [X, Y5 Y5 Y5 Y5 Vs XT +C7,6a AWL[X, Y5 Y5 Y5 Y5 Y5 Y] +C765 AWL[Y, X, X, X, X, X, X] +
C7,66 AW [Y, X5 X, X, X, X, Y] +C7,67 AW [Y, X, X5 X, X, Y, X] +C7,68 A1 [Y, X, X, X, X, Y, Y] +
C7,60 AW1 [Y, X5 X, X, Y, X, X] +C7,70 AW [Y, X5 X5 X, Y, X, Y] +C7,720 AW [Y, X, X, X, ¥, Y, X] +
C7,72 AWL[Y, X, X, X, Y, Y, Y] +C7,73 A1 [Y, X, X, ¥, X, X, X] +C7,72 AW1 [y, X, X, Y, X, X, Y] +
C7,75 AW [Y, X, X, Y, X, ¥, X] +C7,76 AW1[Y, X, X, ¥, X, ¥, Y] +C7,77 AWL[Y, X, X, Y, Y, X, X] +
C7,78 AWL[Y, X, X, Y, ¥y X, Y] +C7,70 A1 [Y, X5 X, ¥, Y, ¥ X] +C7,80 AWL[Y, X, X, Y, Y, Y, Y] +
C7,81 AWL [Y, X, ¥y X, X5 X, X] +C7,80 AW [y, X, Y5 X, X, X, Y] +C7.83AW1 [Y, X, Y, X5 X, Y, X] +
C7,8a AWL[Y, X, ¥y X, X5 Y, Y] +C7,85 AW [Y, X, Y, X, Y5 Xy X] +C7 86 AW [Y, X, Y, X5 Y5 X, Y] +
C7,87 AW [Y, X5 Y, X, Y, Y5 X] +C7,88 AW1 [Y, X, ¥ X5 Y, Yy Y] +C7,80 AW1[Y, X, Y, ¥, X5 X, X] +
C7,00 AW [Y, X5 ¥5 Y5 X5 X, Y] +C7,00 AWL[Y, X5 Y, Y5 X, ¥ X] +C7,00 ANL[Y, X, Y, Y5 X, Y, Y] +
C7,03 AW [Y, X, ¥, Y5 Y5 X, X] +C7,0a AWL[Y, X5 Y5 Y5 Yy X5 Y] +C7,05 ANL[Y, X, Y, Y, Y, Yy X] +
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C7,06 AWL[Y, X5 Y5 Y5 Y5 Y5 Y] +C7,07 AW1 Y, Y5 X, X5 X, X, X] +C7 08 AW1[Y, YV, X, X, X, X, Y] +

C7,00 AW1 [Y, Y5 X, X, X, ¥, X] +C7,100 AW [Y, Y5 X5 X, X, Y, Y] +C7,1000 AWL[Y, Y5 X5 X, Y, X, X] +

C7,102 AW1 [Y, Y5 X5 X, Y5 X, Y] +C7 103 AW [Y, Y5 X5 X5 Y5 Yy X] +C7 104 AW [Y, Yy X, X5 Y, Y, Y] +
C7,105 AW1 [Y, Y5 X5 Yy X5 Xy X] +C7,106 AW1 [V, Y5 X5 Y5 X5 Xy Y] +C7 107 AW [Y, Y5 X, Y, X, Y, X] +
C7,108 AWL [Y, ¥y X5 Y5 X5 Yy Y] +C7 100 AWL[Y, Y5 X5 Y5 Y5 X5 X] +C7 110 AWL[Y, Vs X5 Y, Vs X, Y] +
C7,110 AWL (Y, Y5 X5 Vs Vs Yy XT +C7 a1 AWL (Y, Y5 X5 Y5 Vs Y Y] +Cr 113 AW [Y, Y, Y, X5 X, X, X] +
C7,124 AWL[Y, Y, Y5 X5 X5 X, Y] +C7,015 AWL LY, Y5 Y, X5 X, Y, XT +C7,116 AW LY, Y5 Y5 X5 X, Y, Y]+
C7,107 AWL[Y, Y, Y5 X5 Y5 X5 X] +C7,118 AWL LY, Y5 Y5 X5 Yy X5 Y] +C7,010 AW LY, Y5 Y5 X5 Y, Y, X] +
C7,120 AW1[Y, Y5 Y5 X5 Y5 ¥ Y] +C7,120 ALY, Y5 Y5 Yy X5 Xy X] + €710 ANL LY, Y5 Y5 Y5 X5 X, Y] +
C7,123 AWL [Y, Y5 Y5 Y5 X5 ¥ X] +C7,10a ANL LY, Y5 Y5 Y5 X5 Y5 Y] +C7,105 AW LY, Y5 Y5 Y, Yy X, X] +
C7,126 AWL [V, Y5 Y5 Vs ¥V X5 Y] +C7 107 ANL (Y, Y5 Vs Y5 Vs ¥V X] +C7108 AWL[Y, V5 Y5 Vs Y5 Y y}]}

in[-]:= Short [
rels = Unionee (List @@ Pentagony[&[d]][1] /. {
Ao [A_] » Table[Coefficient[A, B], {B, Basisq, (x,y; [AW1 AW;]1}],
Acra,21 [A_] > Table[Coefficient[A, B], {B, AW5[] Basisy_ i, (x,y; [AW; AW, AW7] }]
s
10]

Out[-]//Short=
{0, -777 ¢;7,1, -651¢Cy,1, -546Cy,1, -399Cy,1, -385Cy,1, -351Cy,1, -245C7,1, -140Cy,1, -120Cy 4,

-77¢7,1, -71¢C7,1, -35¢C7,1, -21¢Cy,1, -7 C7,15, —C7,1, 7 C7,15, 13 C7,1, 21 C7,1, 35C7,1,
175 C7’1, 189 C7)1, <<2034>> 5 -707 C7,128) -525 C7,128) -392 C7,128, -350 C7,128) -336 C7,128,
-140 c7,128, —119 C7,128, — 105 C7 128, —56 C7,128, ~42 C7, 1285, —35C7,128, —21 C7 1285, —7 C7,128;
7 C7,128, 105 C7 128, 189 C7 128, 273 C7,128, 315 C7,128, 490 C7,128, 868 C7 128, 945 C7 128}

In[-]:- eqns = # == @ & /@rels;
in[-]:= vars = Union[Cases[eqns, ¢q, , »]]
Out[«]=

{€7,15 C7,25 €7,35 C7,45 C7,5, C7,65 C7,75 C7,85 C7,95 C7,185 C7,115 C7,125 C7,135 C7,145 C7,15, C7,16»
C7,175 €7,185 C7,195 C7,205 C7,215 C7,225 C7,23, C7,245 C7,25, C7,265 C7,275, C7,28, C7,29, C7,30, C7,31,
C7,325 €7,33, C7,34, C7,35, C7,365 C7,37, C7,38, C7,39, C7,40, C7,415 C7,42, C7,43, C7,44, C7,45, C7,46,
C7,475 C7,48, C7,49, C7,50, C7,51, C7,52, C7,53, C7,54, C7,55, C7,56, C7,57, C7,58, C7,59, C7,60>
C7,615 C7,625 C7,635 C7,645 C7,655 C7,665 C7,675 C7,685 C7,695 C7,705 C7,715 C7,725 C7,735 C7,74,
C7,755 C7,765 C7,775, C7,78, C7,79, C7,80, C7,81, C7,82, C7,83, C7,84, C7,85, C7,86, C7,87, C7,88,
C7,895 C7,90, C7,91, C7,925 C7,93, C7,094, C7,95, C7,965 C7,97, C7,98, C7,99, C7,100, C7,1015 C7,102,
C7,1035 C7,104, C7,105, C7,1065 C7,1075 C7,108, C7,109, C7,1105 C7,1115 C7,1125 C7,1135 C7,1145 C7,115,

C7,1165 C7,117> C7,1185 C7,1195 C7,1205 C7,1215 C7,1225 C7,1235» C7,1245 C7,125, C7,1265 C7,1275 C7,128}

mn[-]-= sol = Solve[eqns, vars] [1]

Solve: Equations may not give solutions for all "solve" variables.
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out[e]=

{C7,1 -0, C7,2 > C7,32, C7,3 > -6C7,32, C7,4 > ~-2C7,33, C7,5 > 15C7,33, C7,6 > 5C7,32, C7,7 > 5C7,32,

141 C7,32
C7,8 > 3 C7,32, C7,9 > -20C7,32, C7,10 > -2C7,32, C7,11 > -16C7,32, C7,10 > —-—,
16
45 c7,3; 141 ¢y,32
C7,13 > -2C7,32, C7,14 > ———, C7,15 > ——————, C7,16 > —2 C7,32, C7,17 > 15 C7 33,
8 16
45 C7,32 99 C7,32
C7,18 > =2 C7,32, C7,10 > 12C7,33, C7,00 > ——, C7,00 > 12C7,33, C7,0 > ———,
16
171 C7)32 9 C7,32 99 C7)32
C7,23 > ——, C7,24 > 5C7,32, C7,25 > ~2C7,32, C7,06 > —————, C7,27 > ————,
4 16
45 C7,32
C7,28 > —2C7,32, C7,29 = 78 » €7,38 > —2C7,32, C7,31 > 5C7,32, C7,33 > ~6C7 32, C7,34 > 5C7,32,
141 C7,32 171 C7,32 99 C7,32
C7,35 > -16C7,30, C7,36 > ——————, C7,37 > 12C7,35, C7,33 > ————, Cy,39 > ————,
16 8 16
99 C7,32
C7,40 = 5C7,325, C7,41 > -16 C7,32, C7,42 > — 716 » C7,43 > -18 7,32, C7,44 > -16 C7 32,
99 C7,32
C7,45 > ———, C7,46 > 12 C7,32, C7,47 > -16 C7,32, C7,48 > -6 C7,32, C7,49 > 5C7 32,
16
45 C7,32 99 C7,32 171 C7,32
C7,59 > ———, Cy,51 > —————, C7,50 > -2Cz,32, C7,53 > ————, C7,54 > 12 C7 32,
16
141 C7,32
C7,55 » 12 C7,32, C7,56 » 15C7,33, C7,57 > ——————, C7,58 > -2 C7,33, C7,59 - —16 C7 33,
16
C7,68 > —20C7,32, C7,61 = 5C7,32, C7,62 > 15 C7, 32, C7,63 > -6 C7,32, C7,64 > 0, C7,65 = C7,32,
141 C7’32 45 C7,32
C7,66 > —2C7,32, C7,67 > 5C7,32, C7,68 > 3C7,32, C7,69 > -2C7,32, C7,76 > ——————, C7,71 > ——,
16 8
45 C7,32 99 C7)32
C7,72 > —2C7,32, C7,73 > —2C7,33, C7,74 > ——, C7,75 > —————, C7,76 > 5 C7,32,
8 16
9 C7’32 141 C7,32
C7,77 > —-———, C7,78 > =2 C7,32, C7,79 > =2 C7,32, C7,80 = C7,32, C7,81 > 5C7,32, C7,80 > —————,
16
171 C7,32 99 C7,32
C7,83 > —————, C7,84 > 5C7,32, C7,85 > —————, C7,86 > ~16 C7,32, C7,87 > 12 C7 37,
16
45 C7,32
C7,88 > -6 C7, 32, C7,89 > 78 » €7,98 > —2C7,32, C7,01 > 12C7 32, C7,90 > 15C7 33, C7,03 > -2 C7,32,
141 C7,32
C7,04 > =20 C7,32, C7,95 > 15C7 32, C7,96 > @, C7,97 > —2C7,32, C7,98 > 3 C7,32, C7,99 > — 716 s
45 C7)32
C7,100 > —2C7,32, C7,101 ~ 78 5 C7,182 > 5C7,32, C7,103 > ~2C7,32, C7,104 = C7,32;
141 C7,32
C7,105 > — 716 » C7,106 > 5 C7,325 C7,107 > —16 C7, 32, C7,108 > —6 C7,32, C7,109 > —2 C7 32,

C7,110 = 15 C7,32, C7,111 » -20C7 33, C7,1120 > 0, C7,113 > 3 C7,32, C7,114 > —2C7,32, C7,115 > 5 C7,32,
C7,116 = €7,325 C7,117 > 5 C7,32, C7,118 > -6 C7,32, C7,119 > 15 C7,32, C7,128 > 0, C7,121 > —2 C7 32,

C7,122 = €7,32, C7,123 > 6 C7,32, C7,124 > 0, C7,125 > C7,32, C7,126 > 0, C7,127 > 0, C7,128 9}
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in[-]-= sol /. Rule -» Set

Out[e]=

{9; C7,325 —6C7,32, ~2C7,32, 15C7,32, 5C7,32, 5C7,32, 3C7,32, —20C7,32, ~2C7,32, -16C7 37,

141 C7,32 45 C7,32 141 C7,32 45 C7’32
-————, —2Cy,32, >~ » =2C7,32, 15C7,32, -2C7,32, 12C7,30, ——,
16 8 16
99 C7,32 171 C7,32 9 C7,32 99 C7’32 45 C7’32
12 ¢c7,32, - s » 5C7,32, —2C7,32, ~ > - » —2Cy,33, ——,
16 8 4 16
141 C7,32 171 C7)32 99 C7,32
~-2C7,32, 5C7,32, —6C7,32, 5C7,32, ~16C7,35, ———, 12 ¢y 3, s s
16 8 16
99 ¢y,3, 99 ¢y,32
5C7,32, ~16C7,30, ———, -18Cy,32, -16Cy,35, ————, 12C7,32, -16 C7,33, -6 C7,37,
16 16
45 C7,32 99 C7,32 171 C7,32 141 C7,32
5¢7,32, s - » =2C7,3p, ——, 127,35, 12C7,35, 15C7,30, ~—,
16 8 16
~-2Cy7,32, 16 C7,32, ~20C7,32, 5C7,32, 15C7,32, -6 C7,32, @, C7,32, ~2C7,32, 5C7,32,
141 C7,32 45 C7,32 45 C7,32 99 C7,32
3¢C7,32, ~2C7,32, — s » —2C7,32, —2C7, 32, ’ - » 5C7,32,
16 8 8 16
9 C7,32 141 C7,32 171 C7,32 99 C7,32
- » —2C7,32, —2C7,32, C7,32, 5C7,32, — s » 5C7,30, ——,
4 16 8 16
45 C7,32
-16 C7,32, 12 C7,33, -6 C7,37, T: -2Cy,32, 12C7,32, 15C7,32, -2 C7,32, —20C7,32,
141 C7’32 45 C7’32
15¢7,32, @, -2C7,32, 3C7,30, ~————, -2C7,32, ———, 5C7,32, —2C7,32, C7,32,
16 8
141 C7,32

Iy 5C7,32, 16 C7,30, -6C7,30, —2C7,30, 15C7,32, —20C7,32, O, 3C7,32, —2C7,32,

5¢€7,325 C7,325 5C7,32, -6 C7,32, 15C7,32, @, -2 C7,32, C7,32, -6 C7,32, 0, C7,32, 0, O, @}

In[«]:= C7)32 =0

Out[e]=
0
in[-]:= @[d]
Out[~]=
1 1 AW; [X, X, X, V] 1
Onk, 0y, (1) | Fo | AWy [] +— AW [X, y] - — AWy [y, X] - ———————= + — AWy [X, X, ¥, X] +
24 24 1440 480
7AW1[X, X, y: y] 1 1 ANI[X: y) y) X]
- —— AW [X, Y, X, X] - —— AW [X, ¥, X, Y] - ————— -
5760 480 640 1152
7AW [X, Y, ¥, Y] AWi[y, X, X, X]  AWi[y, X, X, Y] 19AW; [y, X, ¥, X]
+ - + +
5760 1440 1152 5760
7AW1 [y: X, Y, Y] 7AW1[Y: Y, X, X} 7A""1 [y: Y, X, Y] 7AW1[Y: Y, ¥, X}
- - + +
1920 5760 1920 5760

Awl[x) X, X, X, X, y} AWl[X, X, X, X, Y, X] 13AW1 [X) X, X, X, Y, y}
- - +

60480 12096 241920
AW; [X, X, X, ¥, X, X] 19 AWy [X, X, X, YV, X, Y] 61 AW; [X, X, X, ¥V, ¥, X]
+ +

+

6048 145152 725760
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83 Awl[XJ Xy, X5 ¥, Y, y] AWl[X, X, Y5 X, X, X] 17AW1[X, X5 Y5 X5 X, ﬂ

967 680 6048 241920
61 AWy [X, X, ¥V, X, ¥, X] 89 AWy [X, X, ¥V, X, ¥V, V] 71LAW; [X, X, ¥V, ¥V, X, Y]
241920 ) 414720 : 967 680 -
337 AWy [X, X, YV, YV, YV, X] 31AW; [X, X, ¥V, ¥V, YV, Y] AW [X, Yy, X, X, X, X]
2903040 ) 483 840 : 12096 :
13 AW; [X, ¥V, X, X, X, Y] AWi[X, ¥V, X, X, Y, X] 37 AW1 [X, ¥, X, X, YV, V]
725760 : 11520 : 580 608 :
AW, [X, YV, X, ¥, X, X] 79 AWy [X, YV, X, ¥V, X, Y] 71AW; [X, YV, X, ¥V, Y, X]
6048 : 967 680 : 322560 :
73AW; [X, ¥V, X, VYV, ¥V, V] AW [X, ¥, ¥, X, X, X] 53AW; [X, ¥V, ¥V, X, X, V]
483 840 ) 18144 ) 967 680 }
23 AW1 [X, ¥V, ¥, X, YV, X] 11 AWy [X, YV, YV, X, YV, V] 19 AW, [X, ¥V, ¥V, YV, X, X]
193536 ) 161280 : 290304 .
AWy [X, Y, ¥ Yy X5 Y] 7AWL[X, Y, Y, Y5 Y, XT 3LAWI[X, Y, Y, ¥, Y, Y]
193536 : 138240 : 967 680 )
AWy [y, X, X, X, X, X] AWy [y, X, X, X, X, Y] 97 AWy [y, X, X, X, ¥, X]
60480 : 34560 ) 725760 )
103 A1 [y, X, X, X, ¥V, Y] 19 AW [y, X, X, YV, X, X] 583 AW1 [y, X, X, ¥V, X, Y]
967 680 : 120960 : 2903040 :
53AW; (Y, X, X, ¥V, Y, X] 17 AW7 [y, X, X, YV, Y, V] 29 AW1 [y, X, ¥, X, X, X]
967 680 i 161280 ) 181440 )
289 AW1 [y, X, ¥, X, X, Y] 55 AWi[y, X, ¥, X, ¥, X] 17 AWL[Y, X, ¥, X, ¥, Y]
2903040 ) 193536 ) 53760 )
11 AW [Y, X5 ¥, Y5 X5 X] 7AWL[Y, X, ¥, ¥, X, y] 191 AWi [y, X, ¥, Y, ¥, X]
483 840 : 46080 : 967 680 :
31AWL[Y, X, ¥, ¥ Y5 ¥] 13AWL[Y, ¥, X, X, X, X] AW [Y, ¥, X, X, X, Y]
193536 ' 241920 : 17920 .
19AWL [y, Y5 X, X, ¥, X] B9AWL[Y, ¥, X, ¥5 X, X]  53AWi[Yy, ¥, X, ¥, X, Y]
1451520 : 414720 : 322560 :
TLAW1 Y, ¥5 X5 Y5 Y5 X] 31AW[Y, ¥, X, ¥, ¥, Y] 83AWi[y, ¥, ¥, X, X, X]
322560 : 96 768 ) 967 680 :
53AWL[Y, Y5 ¥y X5 Xy y] 13 AWL[Y, Y, ¥, X5 ¥, X] 1AW (Y, ¥, ¥, X, ¥, Y]
967 680 ) 64512 ) 96 768 :
31AWLY, Y5 Y5 Y5 X5 X] . 3LAWL[Y, Y, Y> Ys X, y] 31AWLLY, Y, Y, Y, Y, X] H
483 840 193536 967 680

Solving to Degree 8

In[«]:= d=8; i=0;
&[d] =&[d-1] +Sum[cq,,.,; B, {B, Select[Basisg[Oag,x,y},1;]s FreeQ[#, Aci1] &]1}1]
Out[e]=

Onr, (x,y1, (1} [ﬂe{
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1 1 AW, [X, X, X, V] 1 7AW, [X, X, Y, Y]
AWy [] + — AWy [X, Y] - — AW [y, X] - ——— + AW, [X, X, ¥, X] + -
24 24 1440 480 5760
1 1 AWl[X, Y, Y, X} 7AW1[X, Y, Y, Y]
7AW1[X, Y, X, X]’iAwl[XJ Y, X, y}* - +
480 640 1152 5760
AWy [y, X, X, X]  AWp [y, X, X, Y] . 19 AW, [y, X, Y, X] . 7AW LY, X, ¥, Y] 7AWL[Y, Y, X, X]
1440 1152 5760 1920 5760
7AW, [Y, Y, X, Y] 7AW, [Y, ¥V, ¥, X] AWy [X, X, X, X, X, Y] AWq [X, X, X, X, ¥, X]
1920 ' 5760 : 60480 12096
13 AW1 [X, X, X, X, Y, V] . AW, [X, X, X, ¥, X, X] 19 AW [X, X, X, YV, X, V] N
241920 6048 : 145152
61 AWy [X, X, X, ¥V, ¥, X] . 83 AWy [X, X, X, YV, YV, V] AW, [X, X, Y, X, X, X]
725760 967 680 6048
17 AWp [X, X, Y, X, X, V] 61 AWy [X, X, ¥V, X, YV, X] 89 AW,y [X, X, ¥V, X, ¥V, Y] .
241920 241920 414720
71AW; [X, X, YV, YV, X, V] 337 AW1 [X, X, YV, YV, Y, X] 31AW. [X, X, ¥V, YV, YV, Y] .
967 680 2903040 483 840
AWy [X, YV, X, X, X, X] 13 AWy [X, ¥, X, X, X, V] AWy [X, YV, X, X, ¥, X]
12096 ' 725760 : 11520 '
37 AW1 [X, ¥, X, X, Y, V] . AWy [X, ¥V, X, ¥, X, X] . 79 AWy [X, YV, X, YV, X, V] .
580608 6048 967 680
71AW; [X, ¥V, X, ¥V, ¥, X] N 73 ANW1 [X, ¥V, X, YV, YV, V] AWy [X, ¥V, ¥V, X, X, X]
322560 483 840 18144
53AW; [X, ¥V, ¥, X, X, V] 23 AWy [X, YV, YV, X, YV, X] 11 AW; [X, YV, YV, X, Y, V] .
967 680 193536 161280
19AW1[X, Y, ¥, ¥ X, X] AWl[X, Y ¥ ¥ X, y] . 7AW1[X, VIR ZRZR A X} .
290 304 193536 138 240
31AW1[X, VIR ZR IR A y] AW1D’, X, X, X, X, X] . Awl [y: X, X, X, X, y}
967 680 60480 34560
97 AW; [y, X, X, X, ¥, X] 103 AWy [y, X, X, X, ¥, Y] 19 AWy [y, X, X, YV, X, X]
725760 967 680 ' 120960 :
583 AW1[Y, X, X, ¥, X, Y] 53AWi[Yy, X, X, ¥, ¥, X] 17 AW1[Y, X, X, ¥, ¥, Y]
2903040 : 967 680 ' 161280 )
29 AW (Y, X, ¥, X, X, X] 289 AWy [Y, X, YV, X, X, Y] 55AW; [y, X, ¥V, X, ¥V, X]
181440 2903040 193536
17 AWl[Y: X) yJ XJ y) y] 11Aw1 [Y: XJ y) y) XJ X} 7Awl [y-‘ XJ y) yJ XJ y}
53760 483 840 : 46080
191 AW, [Y, X, YV, YV, ¥V, X] 31AW1 (Y, X, ¥V, Y, Y, V] 13 AW1 [V, ¥, X, X, X, X]
967 680 193536 ' 241920 :
AW, [Y, YV, X, X, X, Y] 19 AW, [V, ¥V, X, X, YV, X] 89 AW, [V, ¥, X, ¥V, X, X] N
17920 1451520 : 414720
53Aw1[Y: Y, X5 ¥, X, y] +71AW1[y, Y X5 ¥, Y, X1 31AW1[y, Ys X5 ¥, Y y]
322560 322560 : 96768
83Aw1[)’: Y, Y X, X, X] 53AW1[y, Y ¥ X, X, YJ 13AW1[y, Y ¥, X, Y, X]
967 680 967 680 64512
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31Aw1[Y: Y, ¥, X5 ¥, y] 31AW1[y, Y Y5 ¥, X, X1 31Aw1[Y: Ys ¥ Y5 X, y]
+ +

96 768 483 840 193536
31AW1[Y: VIR ZRIRA X]

967 680
Cg,3 A1 [X, X, X, X, X, X, ¥, X

+C8,1AW1[X, X, X, Xy Xy X, X, X] +Cg,2AW1[X, X, X, Xy Xy X, X, Y] +

+C3,4AW1 [X) Xy, Xy Xy Xy X, ¥, Y] +

] ]
CS,SAwl X, X, X, X, X, ¥, X, X} ]

+ CS,GAwl [X5 X5 X5 Xy X, Y,y X, Y] +

[

[
Cg,7 AWy [X, X, X, X, X, ¥V, Y, X] +Cg,8 AW [X, X, X, X, X, YV, Y, Y] +
Cg,0 AWy [X, X, X, X, ¥, X, X, X] +Cg,10 AW1 [X, X, X, X, ¥, X, X, Y] +

Cg,11 AWy [X, X, X, X, ¥, X, Y, X] +Cg,10 AWy [X, X, X, X, ¥, X, YV, Y] +
Cg,13 AW [X, X, X, X, Y, Y, X, X] +Cg,14 AW1 [X, X, X, X, ¥, ¥, X, Y] +
Cg,15 AWy [X, X, X5 X, ¥, Y, Yy X] +Cg 16 AW1 [X, Xy X5 X, Y, Y, Y, Y] +
Cg,17 AW1 [X, X, X, Y, X, X, X, X] +Cg 18 AW1 [X, X, X, ¥, X, X, X, Y] +
Cg,19 AW1 [X, X5 X, Y, X, X, ¥, X] +Cg,00 AW [X, X, X, Y, X, X, Y, Y] +
Cg,21 AW1 [X, X5 X, Y, X, ¥, X, X] +Cg,20 AN1 [X, X, X, Y, X, Y, X, Y] +
Cg,23 AW1 [X, X5 X, Y, X, ¥, ¥ X] +Cg00 AW1 [X, X, X, Y, X, Y, Y, Y] +
Cg,25 AWy [X, X, X, Y, ¥, X, X, X] +Cg,06 AW [X, X, X, YV, ¥, X, X, Y] +
Cg,27 AW1 [X, X5 X, Y, Y5 X, ¥,y X] +Cg,28 AW [X, X, X5 Y5 Y, X, Y, Y] +
Cg,20 AW1 [X, X5 X, Y, Y5 ¥y X5 X] +Cg,30 AW [X, X, X5 Y5 Y, Yy X, Y] +
Cg,31 AWy [X, X, X, Y5 Vs Y5 Yy X] +Cg 30 AW [X, X, X, Y, YV, Y, Vs VI +
Cg,33 AW1 [X, X, ¥, X, X, X, X, X] +Cg 34 AW1 [X, X, ¥, X, X, X, X, Y] +
Cg,35 A1 [X, X, Y, X, X, X, ¥, X] +Cg,36 AW [X, X, ¥, X, X, X, Y, Y] +
Cg,37 AW1 [X, X, Y, X, X, ¥, X, X] +Cg,38 AW [X, X, ¥, X, X, ¥, X, Y] +
Cg,30 AW1 [X, X, Y, X, X, ¥, ¥y X] +Cga0 AW [X, X, Y5 X, X, Y, Y, Y] +
Cg,a1 AWy [X, X, YV, X, ¥, Xy X, X] + Cg a0 AWy [X, X, Y, X, ¥, X, X, Y] +
Cg,a3 AW1 [X, X5 Y5 X, Y, X, ¥, X] +Cga0 AW [X, X, Y5 X5 Y, X, Y, Y] +
Cg,a5 AW1 [X, X, ¥, X, ¥, ¥, X, X] +Cga6 AW [X, X, ¥, X, ¥, Y, X, Y] +
Cg,a7 AW1 [X, X, Y, X, Y, Y5 ¥ X] + Cgag AWN1[X, X, Y5 X, Y, Y, Y, Y] +
Cg,a9 AW1 [X, X, Y, ¥, X, X, X, X] + Cg,50 AWy [X, X, YV, ¥V, X, X, X, Y] +
Cg,51 AW1 [X, X5 Y, Y5 X, X, Y, X] +Cg 50 AN [X, X, Y5 Y5 X, X, Y, Y] +
Cg,53 AW1 [X, X, Y, Y5 X, ¥, X, X] +Cgsa AN [X, X, Y5 Y5 X, Y, X, Y] +
Cg,55 A1 [X, X, Y, Y5 X, ¥, ¥ X] +Ca,56 AW [X, X, ¥, Y5 X, Y, Y, Y] +
Cg,57 AW1 [X, X, ¥, YV, Vs X, X, X] +Cg 58 A1 [X, X, ¥, YV, ¥V, X, X, V] +
Cg,50 A1 [X, X5 Y5 Y5 Yy X5 ¥ X] +Cge0 AW1[X, X, Y5 Y5 Y5 X5 Y, Y] +
Cg,61 AW1 [X, X5 Y5 Y5 Y5 ¥y X5 X] +Cg,62 AW [X, X, Y5 Y5 Y5 Yy X, Y] +
Cs,63 AW1 [X, X, Y, Y, Y5 Y5 Vs X] +Cgea AWNL[X, X, Y5 Y5 Y5 Y5 Y5 Y]+
Cs,65 AW1 [X, Y, X, X, X, X, X, X] + Cg,66 AWy [X, ¥, X, X, X, X, X, Y] +
Cg,67 AW1 [X, Y5 X, X, X, X, ¥, X] +Cg,68 AW [X, ¥, X5 X, X, X, Y, Y] +
Cg,60 AW1 [X, Y5 X, X, X, ¥, X, X] +Cg,70 AW [X, ¥, X5 X, X, Y, X, Y] +
Cg,71 AW1 [X, Y5 X, X, X, ¥, ¥, X] +Cg,720 AN [X, Y, X5 X, X, Y, Y, Y] +
Cg,73 AWy [X, Y, X, X, ¥V, X, X, X] +Cg,74 AW1 [X, ¥, X, X, ¥V, X, X, Y] +
Cg,75 AW [X, Y, X, X, ¥, X, ¥, X] +Cg,76 AW [X, Y, X, X, ¥, X, Y, Y] +
Cg,77 AW1 [X, ¥ X5 X, Y, ¥y X5 X] +Cg,78 AW [X, ¥, X5 X, Y, Y, X, Y] +
Cg,70 AW1 [X, ¥ X5 X, Y, ¥y ¥ X] +Cg,80 AW1 [X, ¥y X5 X5 Y, Y5 Y, Y] +
Cg,81 AW1 [X, Y, X, ¥, X, X, X, X] +Cg80 AWy [X, ¥, X, Y, X, X, X, Y] +
Cg,83 AW1 [X, ¥ X, ¥, X, X, ¥, X] +Cg,8a AW [X, Y, X5 Y, X, X, Y, Y] +
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c8,85 Awl[ Yy X5 ¥, X5 ¥, X, X] + c8,86 Awl[XJ Y, X5 ¥, X, ¥, X, y} +
Csg,87 AWy [X, Yy X, ¥y X5 Y5 Y, X] + Cg,88 AWy [X, Yy X, Y5 X5 Y, Y, Y] +
Cg,89 AW1 [X, Y5 X, Y5 Y5 X5 X,y X] + Cg,90 AW1 [X, Y5 X5 Y5 ¥ X, X, Y] +
C8,91Aw1[ Yo X5 ¥, Y5 X5 Y, X]+C8,92AW1[X: Yo X5 Y5 ¥Ys X5 Y, YJ"'
C8,93AW1[ Yo X5 ¥, Y, Y5 X, X]+C8,94AW1[X, Vs X5 ¥ Y5 Yy X5 Y] +
CS,QSAwl[ Vs X5 Y5 Y5 Ys Yy X] +C3,95AW1[X, Yy X5 Y5 Y5 ¥, ¥ Y]+
C8,97 AW]_[ Yy Y, X, X, X, X, X] +c8,98 Awl[x) Y, Y, X, X, X, X, y} +
Cg,00 AW1 [X, ¥, Y5 X, X, X, Y, X] + Cg 100 AW1 [X, Y5 Y5 X5 X, X, Y, Y] +

Cg,101 AW1 [X, YV, ¥V X, X5 Y, X, + Cg,102 AWy
X) y’ y) XJ X) y’ Bl
y’ y) XJ y) XJ X)

Yo ¥s X5 ¥ X5 ¥,

Yo ¥s X5 X5 ¥, X, ¥
X) y) yJ X) XJ y) ny
Yo ¥5 X5 Y5 X5 X,
Yo ¥5 X5 95 X5 Y,

Cg,103 AWy + Cg,104 AWy

Cg, 105 AWy [X, + Cg, 106 AWy [X,

Cg, 107 AWy [X, + Cg, 108 AWy [X,

Cg,100 AW [X, YV, Y5 X5 Vs Y, X, +Cg,110 AWL [X, YV, Y5 X5 V5 Y, X, +
Cg, 111 AWL [X, Y, Vs X5 Y5 Y, Y +Cg 112 AWL [X, Y, Yy X5 Y5 Y5 Y +
Cg,113 AW1[X, Y, Vs Y5 X5 X, X, X] +Cg11a AW1 [X, ¥, Y, Vs X5 X5 X, Y] +
Cg,115 AW1 [X, Y, Y, Yy X5 X5 Y, X] +Cga16 AWL [X, Y, Y, Yy X5 X5 Y, Y] +
Cg,117 AW1 [X, Y5 Y5 Yy X5 Y5 X, X] +Cg 118 AW [X, Y, Y5 Vs X5 Y, X, Y] +
Cg,110 AW [X, ¥, Y5 Y5 X5 Y, Y5 X] +Cg 10 AWL[X, Y5 Y, Y5 X5 Y, Y, Y] +
Cg,121 AW1 [X, YV, Y5 Y5 Vs X5 X, +Cg,122 AWL [X, Y5 Y5 Yy Vs X5 X, +

+

C8,123 Awl X ¥, ¥, Y, ¥, X, Y,
Yo Y5 Y5 Y5 Y5 X,
Yo Yo ¥ ¥s Y5 Y

Xy X, X, Xy X, X,

c8,124 Awl X Y, ¥, Y, Y, X, Y,
Yo Y5 ¥ Y5 Y5 X,
Yo Yo ¥s ¥ ¥Ys Yo

Xy Xy X, Xy X, X,

+

Cg,125 AWy [X, Cg,126 AWp [X,

Cg,127 AWy [X, + Cg, 128 AWy [X,

+

Cg,120 AW1 [ Y, Cg,130 AW1 Y,

C8,131 Awl Yy X5 X, X5 X, X, Y,

+

[X,

[

[

[

[

[

[

[

[

[

[

[

[

[

[

Cs,132 AW1 [y, X, X, X, X, X, Y,

+Cg,134 AW [y, X5 X, X, X, Y, X,

Cs,136 AW [y, X5 X, X, X, Y, Y,
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[

Cg,135 AW1 Y,

+

X]
X]
X]
X]
X]
X]
X]
X]
X]
X]
X]
X]
X]
X]
X]
X]
X]
X, X, X, X, YV, Y, X]
Cg,137 AW [V, X, X, X, ¥, X, X, X]
X]
X]
X]
X]
X]
X]
X]
X]
X]
X]
X]
X]
X]
X]
X]
X]
X]
X]

+

c8,138 AW]_ Y, X5, X, X, ¥, X, X,

Cg,130 AW1 Y,

+

X, Xy X, ¥, X, Y,
Xy, X5 X5 ¥, Y, X,
Xy, Xy X5 ¥,Y,Y,
Xy X5 Y5 X5 X, X,

c8,140 Awl Yo X5 X5, X, ¥, X, Y,
Xy, Xy X5 ¥, Y5 X,
X, X, X5, Y, Y,

X, X, ¥, X, X, X,

Cg,141 AW1 [ Y,

+

Cg,142 AWy [ Y,
Cg,143 AWy [Y,

+

Cg,144 AWy [Y,

+

Cg, 145 AWy [Y, Cg,146 AWy [Y,

Cg,147 Awl Yo X5 X5 Y, Xy X, Y,
Xy, Xy, ¥, X, ¥, X,
X, X, ¥, X, ¥, Y,
XJ X) y) y) XJ X)
XJ X) y) yJ XJ y)
XJ X) y) yJ yJ X)
XJ X) yJ y) y) y)
X5 ¥y X5 Xy X, X,

+ C8,148 AWl Y, X5, X5 ¥, X, X, Y,
X, X, ¥, X, ¥, X,
Xy, X, ¥y X5 ¥, Y,
Xy, X5 ¥ ¥y X, X,
Xy, X5 ¥y ¥s X5 Y,
Xy, X5 Y5 ¥s ¥Ys X,
X, X5 ¥, ¥, 9,9,
X5 Y5 X5 Xy X, X,

+

Cg, 140 AW1 Y, Cg,150 AW1 Y,

+

Cg,151 AW1 [y, Cg,152 AW1 [,

Cg,153 AW1 [y,

+

Cg,154 AW1 [,

Cg,155 AW1 [y,

+

Cg,156 AW1 [,

Cg,157 AW1 [y,

+

Cg,158 AWy [,
Cg,150 AW1 [y,

+

Cg,160 AW1 [,
Cg,161 AW [Y, +Cg 162 AW [Y,
C8,163 Awl Y X5 ¥, X5 X, X, Y,
X, Yy X, X5 ¥y X,
X, y) X) XJ y’ y)
X’ y) XJ y) X’ X)
XJ y) XJ y) XJ y)

X, ¥ X5 ¥, Y5 X,

+ C8,164 AWl Ys X5 ¥, X5 X, X, Y,
Xy ¥ X5 X, ¥, X,
X, ¥ X5 X5 ¥, Y,
X, ¥y X5 ¥, X, X,
X, ¥ X5 ¥, X, Y,
X, Yo X5 ¥5 Y5 X,

Cg,165 AW1 Y, +Cg,166 AW [Y,

Cg,167 AW1 Y, +Cg,168 AW [Y,

Cg,160 AW1 Y, +Cg,170 AW1 Y,

Cg,171 AW1 Y, +Cg,172 AW1 [,

X,
X,
X,
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
Cg,133 AW1 [y, X, X, X, X, Y, X,
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[

L S S S T S S S S S S S S T S I S S S S S T T S S S S

Cg,173 AW1 [y, +Cg,174 AW1 Y,
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+

X, ¥, X5 ¥, Y5, Y, X
Cg,177 AW [Y, X, ¥V, ¥V, X, X, X, X
Cg,179 AW1 [Y, X, ¥, Yy X5 X, Y, X
Cg,181 AW1 [Y, X, ¥V, Yy X5 Y, X, X
Cg,183 AW1 [Y, X, Y, ¥, X, ¥, Y, X
Cg,185 AW1 [Y, X, ¥, ¥V, Y5 X, X, X
Cg,187 AWL[Y, X, Y, Y, Y5 X, Y5 X
Cg,180 AW1 [Y, X, Y, Y5 Y5 Y5 X5 X
Cg,100 AWL [Y, X, Y, Y5 Y5 Y5 Y5 X
Cg,103 AW [Y, ¥, X, X, X, X, X, X
Cg,195 AW [Y, ¥, X5 X, X, X, Y, X
Cg,107 AW1 [Y, ¥, X5 X, X, Y, X, X
Cg,100 AW [Y, Y5 X5 X, X5 ¥, Y, X
Cs,201 AW [Y, Y5 X, X, ¥, X, X, X
Cg,203 AW1 [Y, Y5 X, X, Y,y X, Y, X
Cg,205 AW1 [Y, Y, X, X, ¥, Y5 X, X
Cg,207 AWL[Y, Y, X, X, ¥, Y5 Y5 X
Cg,200 AW [Y, ¥V, X, ¥V, X, X, X, X
Cg,211 AWL [Y, Y5 X5 Yy X5 X, Y, X] +Cg 012 AW1[Y, Vs X, Y, X5 X, Y,
Cg,213 AW1 [Y, Y5 X5 Yy X5 ¥y X5 X] +Cg 214 AW1 [Y, Vs X5 Y, X5 Y5 X,

[ ] (Vs X5 ¥5 X5 Y5 ¥5 Y5
[ ] [
[ ] [
[ ] [
[ ] [
[ ] [
[ ] [
[ ] [
[ ] [
[ ] [
[ ] [
[ ] [
[ ] ly
[ ] ly
[ ] [
[ ] [
[ ] [
[ ] [
[ ] [
[ ] [
Cg,215 AWL [Y, Yy X5 Y5 X5 Y5 Yy X] +Cg 016 AW1 [V, Vs X5 Vs X5 Y5 Yy
[ ] [
[ ] [
[ ] [
[ ] [
[ ] [
[ ] [
[ ] [
[ ] [
[ ] [
[ ] [
[ ] [
[ ] [
[ ] [
[ ] [
[ ] [
[ ] [
[ ] ly
[ ] ly
[ ] [
[ ] [y,

+Cg,178 AW1 [Y, X, ¥, ¥, X5 X, X,
+Cg,180 AW1 [Y, X, ¥, Y5 X5 X, Y,

Yo X5 ¥, Y, X, ¥, X,

Yo X5 Y5 ¥s X5 ¥, Y,
+Cg 186 AW1 [Y, X5 Y, Vs Yy X5 X,
+Cg,188 AWL[Y, X, Y5 Y5 Y5 X5 Y,
+Cg,100 AWL[Y, X, Y5 Y5 Y5 Y5 X,
+Cg,102 AWL[Y, X, Y5 Y5 Y5 Y5 Y,
+Cg,10a AN1 [Y, ¥V, X, X, X, X, X,
+Cg,106 AW1 [Y, Y, X, X, X5 X, Y,
+Cg,108 AW1 [Y, Y, X, X5 X5 Y5 X,
Yo Vs X5 X, X, ¥, Y
Yy Vs X5 X5 Y, X, X,
+Cg,204 AW1[Y, Y5 X5 X5 Y5 X, Y,
+Cg,206 AWL[Y, Y5 X5 X, Y, Y5 X,
+Cg,08 AWL[Y, Y5 X, X, Y5 Y5 Y,
+Cg,10 AWL[Y, ¥, X, Y5 X, X, X,

Cg,175 AW1 [y, + Cg,176 AWy

+

+

+

+ Cg,182 AWy

+

+ Cg, 184 AWy

+

+

+

+

+

+

+

+

+ Cg, 200 AW,

+

+ Cg, 202 AWy

+

+

+

+

+

+

+ Cg, 218 AWy

+

%
Cg,217 AWL [Y, Y5 X, Y5 Y5 X, X, X Yo ¥s X5 ¥5 Y5 X5 X,
Cg,219 AWL [Y, Vs X5 Y5 Y5 X, Y, X Y ¥ X5 ¥, ¥, X, Y,
Cg,221 AWL[Y, Y, X5 Y5 Y5 Y5 X5 X
Cg,203 AW1[Y, Y, X, Y5 Y5 Y5 Y5 X
Cg,225 AWL [Y, Y, Y5 X, X5 X5 X, X
Cg,227 AWL Y, Y5 Y5 X5 X, X, Y, X
Cg,220 AW1 [Y, ¥, Y5 X5 X, Y, X, X
Cg,231 AWL[Y, Y, ¥s X, X, Y, Y, X
Cg,233 AW1 [Y, ¥V, ¥, X, ¥, X, X, X
Cg,235 AWL [Y, ¥V, Y5 X5 Y5 X, Y, X
Cg,237 AWL[Y, ¥, ¥s X, Y5 Y, X, X
Cg,230 AW1 [Y, Y, Y5 X5 Y5 Y5 Y5 X
Cg,21 AWL[Y, Y, Y5 Y5 X5 X5 X, X
Cg,243 AW Y, ¥, Y5 Y5 X5 X, Y, X
Cg,2a5s AW [Y, Y5 Y5 Y5 X5 Y, X, X
Cg,2a7 AWL[Y, Y5 Y5 Y5 X5 Y, Y5 X
Cg,249 AW1 [Y, Y5 Y5 Y5 Y5 X, X, X
Cg, 251 AW1 [Y, ¥, Y5 Y5 Y5 X5 Y5 X
Cg,253 AWL [Y, V5 Y5 Y5 Y5 Yy X5 X

Cg,255 AW1 [y,

+

+ Cg, 220 AWy

+

+Cg,200 AWL[Y, ¥5 X5 Y5 Y5 Y5 X,
+Cg,20 AWL[Y, ¥ X, ¥5 Y5 Y5 Ys
+Cg,206 AWL[Y, Y, ¥y X5 X5 X, X,
+Cg,28 AW1[Y, Y, ¥y X5 X5 X, Y,
+Cg,230 AW1 [Y, ¥V, ¥y X5 X5 Y5 X,
+Cg,232 AW1[Y, Y, ¥y X5 X5 Y5 Y,
Yo Vs ¥y X5 Y5 X, X,
Yo ¥s ¥s X5 ¥ X5 Y
+Cg,38 AWL[Y, Y5 Y5 X5 Y5 Y5 X,
+Cg,200 AWL[Y, Y5 Y5 X5 Y5 Y5 Y
+Cg,202 AWL[Y, Y5 Y5 Y5 X5 X5 X,
+Cg,20a AWL[Y, YV, Y5 Y5 X5 X5 Y,
+Cg,206 AWL[Y, Y5 Y5 Vs X5 Y5 X,
+Cg,o08 AWL[Y, Y, ¥y ¥s X5 Y5 Y,
+Cg,o50 AWL[Y, Y5 Y5 ¥5 ¥s X5 X,
Yo VYo Vs Y5 Yy X ¥,
+Cgo54 AWL LY, Y5 Yy Vs Vs Y X,

+ Cg, 256 AWy Ys Yo Y Y5 Y5 Yo

+

+

+

+

+

+

+ Cg, 234 AWy

+

+ Cg,236 AWy

+

+

+

+

+

+

+

+

+ Cg, 252 AWy

+

K K KKK KKKKEKKKKKKKKKKEKKKKKKKKKKKKKKKTIKN KN E KN KN KN K- K-KN-CK
+

[E—
[

Yo ¥ ¥ ¥ Yo Yy X
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In[]:=

Short[

rels = Unione@e (List @ePentagon,[&[d]][1] /. {
Ao [A_] :» Table[Coefficient[A, B], {B, Basisq, (x,y; [AW; AW;]1}1],
Acr1,21 [A_] =» Table[Coefficient [A, B], {B, AW;[] Basisg_q, (x,y; [AW; AW Al7] }]

}
10]

Out[-]//Short=

(@, ~3108 Cg,1, - 2808 Cg,1, ~1736 Cg,1, ~1596 Cg.1, 1456 Cg,1, ~1023 Cg,1, — 960 .1,
-770 Cg,1, -568 Cg,15 -490 Cg,15 -351 Cg,1, -308 Cg,1, -247 Csg,15 -224 Cg,15 -70 Cg,15
-56Cg,1, 28 Cg,1, -15Cg,1, -8 Cg,1, —Cg,1, Cg,1, 28 Cg,1, 70 Cg,1, 97 Cg,1, 104 Cg,1,
280 Cs,1, <<5259>>, -2688 Cg,256» -1568 Cg,256, -1400 Csg,2565 -1002 Cg,256» -952 Cg,256
-7080 Cg,256, —448 Cg,256, —316 Cg,256, —280 Cg 356, —246 Cg,256, —168 Cg 256, —70 Cg,256,

In[«]:=

In[«]:=

Out[e]=

)

—-56 Cg,256, —28 Cg,256, —8 Cg,256, 8 Cg,256, 56 Cg,256, 76 Cg 256, 168 Cg 256, 280 Cg, 256,
734 Cg 256, 762 Cg, 256, 980 Cg 256, 1092 Cg 756, 1512 Cg 256, 2520 Cg 256, 3472 Cg 256}

eqgns

vars

{Cg,15 Cg,25 Cg,3, Cg,4, Cg,5, Cg,6, C8,7, C3,8,
Cg,17, Cg,18, Cg,19, Csg,20>
Cg,31, Cg,32, Cg,33, Csg,34,
Cg,a5, Cg,46, Cs,47»
Cg,59, Cg,60, C8,61»
Cg,73, Cg,74, C8,75,

Cg,87, Cg,88, C8,89,

# == 0 &/@rels;

Union[Cases [eqns, Cq, , ®]]

Cg,1015 C8,1025 C8,103»

Cg,114»
Cg,127»
Cg,140>
Cg,153,
Cg,166
Cg,179,
Cg,192,
Cg,205,
Cg,218»
Cg,231»

Cg,244,

Cg,1155
Cg,128»
Cg,141»
Cg,154,
Cg,167»
Cg,180,
Cg,193,
Cg,206»
Cg,2195
Cg,2325

Cg,245,

Cg,116
Cg,129,
Cg,1425
Cg,155,
Cg,1685
Cg,1815
Cg,194,
Cg,207,
Cg,220»
Cg,233,

Cg,246

Csg,48,
C8,62»
Cs,76>

Csg,90>

Cg,104»
Cg,117»
Cg,130>
Cg,143,
Cg,156
Cg,169»
Cg,1825
Cg,195,
Cg,208,
Cg,221»
Cg,234,

Cg,247>

n[-1:= sol = Solve[eqns, vars] [1]

Out[«]=

Cg,105»
Cg,118»
Cg,131»
Cg,144,
Cg,157»
Cg,170>
Cg,183,
Cg,1965
Cg,209,
Cg,2225
Cg,235,

Cg,248>

Cg,106»
Cg,119»
Cg,132»
Cg,145,
Cg,1585
Cg,171»
Cg,184,
Cg,197,
Cg,210,
Cg,223,
Cg,236»

Cg,249,

Cg,215, Cg,225 Cg,23, Cg,24,
Cs,35, Cg,365 C3,37, Cs,38,
Cs,49, C8,505 Cg,51, C8,52,
Cs,635 C8,645 C8,65, C8,66
Cs,77, C8,785 Cg,79, Cs,80»

Csg,91, C8,92, Cg,93, Cg,04,

Cg,107»
Cg,120»
Cg,133»
Cs,146,
Cg,159»
Cg,172>
Cg,185,
Cg,1985
Cg,211,
Cg,2245
Cg,237»

Cg,2505

Cg,255 C8,265 C3,27,
Cg,39, Cg,40, Cg,41,
Cs,53, Cg,54, Cg,55,
Cs,675 C8,685 C8,695
Cs,81, C8,82, Cg,83,

Csg,95, C8,965 C3,97,

Cg,1085 Cg,1095
Cg,1215 Cg,1225
Cg,134, Csg,135,
Cg,147, Csg,148,
Cs,1605 Cs,161>
Cs,1735 Cs,174»
Cs,186 Cs,187»
Cs,199, Cs,200>
Cs,2125 Cg,213»
Cg,2255 Cg,2265
Csg,238, Csg,239,

Cg,251, Csg,252,

Solve: Equations may not give solutions for all "solve" variables.

{Cg}l - 0, Cg,2 = —

C87%

B

19

1612800

1

2419200

- Cg,65 Cg,8 > —

Cg 3 —>

1

345600

271

58060800

C

>

Cg 4 —

19

9676800
1

9>, Cg,10 > —

69120

C

8,5

Cg,110>
Cg,123»
Cs,136,
Csg,149,
Cs,1625
Cs,1755
Cs,188»
Cs,201»
Cs,2145
Cg,2275
Csg,240,

Csg,253),

- —

Cg,28>
Cg,425
C8,56
Cg,705
Csg,84,

Cg,98,

Cg,111»
Cg,1245
Cg,137»
Cs,150,
Cs,163»
Cs,176>
Cs,189»
Cs,202»
Cs,2155
Cg,2285
Csg,241,

Csg,254,

1

457

Cg,43,
C8,57:
Csg,715
Cs,855

Cs8,99,

Cg,1125
Cg,1255
Csg,138,
Cg,151,
Cs,1645
Cg,177»
Csg,190>
Cs,203»
Cs,216»
Cg,2295
Cg,242,

Csg,255,

115200
5Cg6

Cg)
Cg)
Cg,
Cg,

2023-11-10 14:46:20

Cg,9, Cg,10, C8,11, C8,125 C8,13, Cg,14, C8,15, Cs8,16>
Cg,29, Csg,30,
Cg)

44

58>

72>

86

1005
Cg,113»
Cg,1265
Cg,139,
Cg,1525,
Cs8,1655
Cs,178>
Csg,191»
Cs,204>
Cs,217>
Cg,2305
Csg,243,

Cg,256 )

>
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457 587 3 g6 179 5cs,6 223
Cg,11 > —————, Cg,12 ~ - > Cg,13 = + > Cgaa > ——————,
29030400 69672960 4 8294 400 2 174182 400
1583 3cg,6 2893 1 73
Cg,15 = + »C,06 >~ 5 Cg17 > -, Cg18 >
116121600 4 464 486 400 69120 9676 800
1571 1619 15cg,6 71
Cg,19 > ————— + 10 Cg6, Cg,20 + » Cg o1 > ———— - 10 g6,
29030400 116121 600 4 829440
79 9c¢g,6 3617 83 3 g6 1
Cg,22 &> — - » Cg,23 > -, Cg 24 > — + > Cgo5 > ————,
1935360 2 174182400 7962624 4 4147 200
109 1391 9cg,6 35237 15cg,6
Cg,26 >~ Cg,27 > + s> Cg,28 > — - s
58 060 800 43545 600 2 1393459200 4
109 15 Cs,6 32899 15 Cs,6 5951 3 Cs,6
Cg,29 > — - > Cg,30 » + > Cg,31 > — -
3317760 4 1393459200 4 464 486 400 4
2399 1 1093 5cCs,6 1529
Cg,32 >—-———————, Cg,33 > ————, Cg,34 + » Cg,35 > ———— - 10 Cg 6,
464 486 400 115200 58 060 800 2 29030400
4813 15 Cg,6 1 1517 27 Cg,6
Cg,36 > — - » Cg,37 > ———————, Cg,38 » +
348 364 800 4 460 800 38707 200 4
919 27 cg,6 2311 361
Cg,39 > — - » Cgapg > ——————, Cg a1 > ———— +10Cg 6,
23224320 4 1393459200 4147 200
113 1429 25189 9cg,6 323 27 cg,6
Cga0 > 5, Cg,a3 > ——————, Cgan ~> + > Cg,45 = +
11612160 58060 800 464 486 400 2 5529600 4
22231 27 cg,6 4297 10963
Cg,46 & — - > Cga7 > —————, Cg,us > —Cgg,
464 486 400 4 199 065 600 1393459200
179 5¢Cs,6 467 1 419
Cg,49 > — - 5 Cgso > -~ ,Cgs1 >, 05> -———————,
8294400 2 87091 200 1382400 464 486 400
337 27 Cs,6 31 3349 27 Cs,6
Cg,53 > — - 5> Cg,54 > ————, Cg,55 > +
5529600 4 2457 600 92897 280 4
83 5cg6 559 15cs,6 1027
Cg,56 — + » Cg,57 = + ; Cgsg > —
17 203 200 2 16588 800 4 278691 840
24697 9csg,6 19619 49
Cg,59 »> — - 5> Cge0 > 5> Ce1 >
1393459200 2 1393459200 66 355 200
3697 5cg6 1951 127 1
Cg,62 & — - »Cg63 > +C865C864a > ———,Cge5 >,
154 828 800 2 154 828 800 51 609 600 345 600
31 163 29 3 Cg6 53
Cg,e6 >~ —Cg,65 C8,67 >~ Cg,68 > + » Cge9 > ——— + 10 Cg 6,
4838400 29030400 16588 800 4 829440
391 1993 9csg,6 13781 3¢,
Cg,76 > —————, Cg,71 + > Cg,72 & — -
174182400 87091 200 2 1393459200 4
259 4559 27 cg,6 19
Cg,73 > - ————— - 1@ Cg 6, Cg,74 > — - > Cg,75 > ————»
4147 200 116121 600 4 2764800
4679 1 133 27 g6 43369 9cg,6
Cg,76 >~ 5 Cg,77 > ————, Cg,78 > + > Cg,79 > — -
1393459200 552960 2457 600 4 1393459200 2
12323 17 661 9cg,6 599
Cg,80 >~ +Cg6, Cg,81 > -, Cg,80 > + > Cg83 > —-———————
1393459200 1382400 24 883 200 2 29030400
12637 9cg,6 1 2339 1807
Cg,84 = — - > Cg,85 > — »Cg,86 >~ Cg,87 > -
278691 840 2 92160 464 486 400 92 897 280
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5687 101 9cg,6 677 1609
Cg,88 > ————, Cg,80 &> — - 5y Co0 >, Coa~>-— >
464 486 400 2764800 2 464 486 400 154 828 800
5257 541 9c¢g6 33893
Cg,920 > - —————— - 10 Cg ¢, Cg,93 + » Cg,o4 > —— + 10 Cg6,
66 355 200 22118400 2 464 486 400
6931 3881 23
Cg,o5 >~ ,Cgog >, Cgo7 > +Cge, Cgog > ——
464 486 400 464 486 400 2073600 29030400
4031 9cs,6 8863 15cg.6 49 27 cg,6
Cg,99 > — - > Cg,100 —~ + > Cg,101 > +
174182400 2 278691 840 4 1105920
69901 27 Cg,6 59 1097 5 Cg,6
Cg,102 = — - 5> Cg,103 > ———————— Cg,104 > — -
1393459200 4 30965760 66 355 200 2
61 77 299 27 cg,6 365
Cg,105 > ——, Cg,106 + > Cg,107 > —————
4147 200 1393459200 4 18579456
869 101 27 cg,6 2213
Cg,18 > ————— + 10 Cg,6, Cg,109 > — - > Cg116 > ————————
10321920 2654208 4 464 486 400
4951 4927 7 3 Cs6
Cg,111 > - ————— - 10Cg g, Cg,110 > ——————, Cg 113 > —————— ~—
92 897 280 464 486 400 614 400 4
13549 15cg,6 32341 9cCg6 8417
Cg,114 = — - > Cg,115 = + > Cg116 >~ »
464 486 400 4 1393459200 2 1393459200
671 35459 5137
Cg,117 > ————————, Cg,11g > —-——————— - 10 Cg6, Cg,110 > —————— + 10 Cg6,
66 355 200 464 486 400 92897 280
683 557 3cg6 359 5cs,6
Cg,120 >~ Cg,101 ~ + > Cg,122 = +
92897 280 66 355 200 4 17 203 200 2
307 319 187
Cg,123 > — 5 Cg104a > -~ , Cga2s > - —Cg6, C8,126 > >
66 355 200 464 486 400 22118400 4423680
107 127 1 1
Cg,127 > ——— , Cg,128 > -, Cg129 >, Cg13e >~
51 609 600 154 828 800 2419200 1075 200
29 43 1577 5cs,6
Cg,131 > —  +Cg,65 Cg,132 > ————, Cg,133 > — -
2419200 11612160 58 060 800 2
5413 3cg6 823 323 433
Cg,134 = — - 5 Cg,135 > — 5 Cgaze > -~ ,Cg,137 > >
348 364 800 4 174182400 51 609 600 29030400
899 15cg,6 1 9 cg,6 4829 3¢5,
Cg,138 — + > Cg,139 = — - —— 5 Cg,140 +
23224320 4 76 800 2 199 065 600
787 36941 15cg,6 51803 15¢cg,6
Cg,141 >~ » Cg,142 > — - > Cg,143 +
174182400 1393459200 4 1393459200
1411 257 5cg,6 2587 15cg,6
Cg,144 > ———, Cg,145 = + > Cg,146 = — -
154 828 800 58 060 800 2 69672960 4
4009 27 cg,6 16801 107
Cg,147 = + > Cgaa8 >~ , Cg1ua9 >~ ,
116121 600 4 1393459200 5 806 080
1163 9c¢g6 32303 27 cg,6 40237
Cg,150 = + > Cg,151 = — - » Cg,150 >~ ~—Cg,6,
66 355200 2 464 486 400 4 1393459200
89 59 631 10457 5cCsg,6
Cg,153 > ————, Cgasa > ——————, Cg 155 > ——————, Cg 156 = b
87091 200 30965760 154 828 800 464 486 400 2
2081 313 11243 5cs,6
Cg,157 —~ Cg,158 > ~———» Cg,159 > —

278691840 ’ 55738368 ’ 464 486 400 2
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Cg,160

Cg,164

Csg,167

Cg,170

Cg,173

Cs,176

Cg,179

Cg,182

Cg,185

Cg,188

Cg,192

Cg,196

Cg,199

Cg,202

Csg,205

Cg,209

Cg,212

Cg,215

Cg,218

Cg,221

Cg,225

Cg,229

2977 1 181 3cs,6 1439
-~ 5 Cg161 > — —— —Cg,65 C8,162 > + » C8,163 >~ »
464 486 400 1451520 23224320 4 87091200
11219 3cs,6 5689 27 cg,6 13361
- » Cg,165 > — - » Cg,166 >~ »
1393459200 4 116121600 4 1393459200
2833 27 cg .6 13843 8459 9¢sg,6
+ 5> Cg,168 > ——— +Cg,6,5 Cg,169 ™ +
51 609 600 4 1393459200 174182400 2
25273 9c¢g,6 11813 12449
- - 3 Cga71 > 5, Cgam >
1393459200 2 464 486 400 464 486 400
5417 32507 14 447
—————, Cg,174a > -—————— - 10Cg,5, Cg,175 > ——————— + 10 Cg6,
464 486 400 464 486 400 154 828 800
9551 613 25913 15cg,6
—— 5> Cga77 >~ Cg,178 > +
464 486 400 174182400 1393459200 4
59 807 27 Cs,6 1093 5 Cs,6 43649 27 Cs,6
- - > Cg,180 > — - > Cg,181 +
1393459200 4 66 355 200 2 1393459200 4
23741 5003 9463
——— +10Cg6, Cg183 > ————————, Cga84a > ————————,
464 486 400 464 486 400 464 486 400
24391 15cg,6 197 389
- - » Cg186 > ——————, Cg,187 > ——————— - 10 Cg ¢,
1393459200 4 39813120 7372800
11521 7793 5Csg,6 6187 1471
—» Cg,189 > + > Cgia9e >~ 5> Cg101 >
464 486 400 464 486 400 2 464 486 400 154 828 800
127 19 1 757 3¢,
— 5, C8,193 > -, Cg,194 > -, Cg,195 & - -
22118400 9676 800 1612800 116121 600 4
49 1139 15cg,6 2393 3cs,6
-————— 5, Cg,197 = + > Cg,198 & — +
66 355200 69672960 4 1393459200 4
1961 15c3,6 581 1717 15¢cg6
- - 5> Cg,206 > ———————» Cg,201 > — -
55738368 4 66 355 200 116121 600 4
1619 973 9cg,6 491
—— > Cg,o03 > + 5> Cg,204 > ——— —Cg,6,
154 828 800 22118400 2 66 355 200
221 1387 5cs,6 6359 127
— C8,206 > + > Cg,207 >~ 5 Cgoe8 >,
92897280 66 355 200 2 1393459200 22118400
587 3 Cs,6 509 3 Cs,6 9241
- + > Cg,218 > — - > Cgo11 >~
69672960 4 39813120 4 464 486 400
157 21661 9cg,6 3683
-———— +Cg,65 Cg,213 > — - 5 Cg,214 > —
13271040 464 486 400 2 464 486 400
2917 17 31709 15cg,6
-—— - 10 g6, Cg,216 > ~———, Cg,217 +
30965 760 819200 1393459200 4
7667 5cg6 29893 49
- - 5 Cg,219 > ————— +10Cg g, Cg,000 > ———————,
464 486 400 2 464 486 400 7372800
2689 853 7939 127
-~ 5 Cgon > ,Cg 3>, Coa>-—
278691 840 464 486 400 464 486 400 7372800
271 19 22289 3¢, 679
— 5 Cg8,226 >~ Cg,227 > + > Cg,08 > —————
58 060 800 10321920 1393459200 4 66 355 200
5839 22609 9229 5cCs,6
-————— 5 Cg,23s >~ —Cg,6, Cg,231 > +
1393459200 1393459200 464 486 400 2
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49 2243 3¢h6 30007 10469
Cg,232 > ———————, Cg,233 ~ - » Cg,234 > ——————— +Cg86, Cg,235 > ——————,
66 355 200 199065600 4 1393459200 464 486 400
557 2927 5 Cs6 241 10301
Cg,236 > ——» Cg,237 > — - 5 Cg,238 >~ , Cg,230 >
22118400 464486400 2 92897280 464 486 400
127 2893 2993 16 043
Cgo49 > ———, Cgo41 > ——————,Cg 40 >-—————, Cgog3 >-————————— —Cg g,
4423680 464 486 400 464 486 400 1393459200
127 10963 6451 8027
Cg,244 > ——————, Cgogs > —————————— +Cg g, Cgogg >~ , Cgog7>~———————,
22118400 1393459200 464 486 400 464 486 400
127 2399 2357 643
Cg,248 >~ , Cgo49 > ——————, Cg o5 >~ , Cg 51 > ——————,
4423680 464 486 400 464 486 400 66 355 200
127 127 127 127
Cg,50 > — 5, Cg,053 >—-————, Cgp5g > -, Cg os5 > ———————, Cg 256 = 9}
7372800 51609 600 22118400 154828 800
in[-]:= sol /. Rule » Set
Out[e]=
1 1 19 1 19 271 1
{e,- - E) ] y = y - - C8,6.! - ) ]
2419200 345600 9676800 115200 1612800 58060800 69120
457 5 Ca6 457 587 3o 179 5 Ca 6 223
_ _ ) . ,
58060800 2 29030400 69672960 4 8294400 2 174182400
1583 3 a6 2893 1 73 1571 1619 15 cg ¢
+ ] y - y - ] +10 C8,6J +
116121600 4 464486400 69120 9676800 29030400 116121 600 4
71 79 9 Cs,6 3617 83 3 Cs,6 1 109
-——— -10cg6, - - > = > = + > = ) )
829440 1935360 2 174182400 7962624 4 4147200 58060800
1391 9 Cg,6 35237 15 Cg,6 109 15 Cg,6 32899 15 Cg,6
+ - - - - +
43545600 2 1393459200 4~ 3317760 4~ 1393459200 4
5951 3¢q6 2399 1 1093 5 s 6 1529
- - >~ > D + >~ -10 Cs,6»
464486400 4 464486400 115200 583060800 2 29030400
4813 15 Cg ¢ 1 1517 27 co 6 919 27 cs 2311
_ _ _ . _ _ )
348 364 800 4 ~ 460800 38707200 4 23224320 4 1393459200
361 113 1429 25189 9o 323 27 Ca 6
—— +10cg6, , ) + R +
4147 200 11612160 58060800 464486400 2 5529600 4
22231 27 cs.6 4297 10963 179 5 Cs.6 467
— — — C8,6 — — —
464 486 400 4’ 199065600 1393459200 ’ 8204400 2 ~ 87091200
1 419 337 27 cg6 31 3349 27 cs.6
- - - - +
1382400 464486400 5529600 4’ 2457600 92897280 4
83 5 Cs.6 559 15 cg 6 1027 24697 9 g6 19619
+ + - -
17203200 2 16588800 4 278691840 1393459200 2 ~ 1393459200
49 3697 5 Cg.6 1951 127 1 31
- y - - ) +Cg,6» = > = - Cg,6»
66355200 154828800 2 154828800 51609600 345600 4838400
163 29 3ce6 53 391 1993 9ca6
- N + N +10 Cg6, — B +
29030400 16588800 4 829440 174182400 87091200 2
13781 3ch6 259 4559 27 cs.6 19 4679
- - y - -10 c8,6.v - - b E) ]
1393459200 4 4147 200 116 121600 4 2764800 1393459200
1 133 27 cs 43369 9o 12323 17
+ » - - ] + Cg, -
552960 2457600 4 1393459200 2 1393459200 1382400
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661 9 a6 599 12637 9o 1 2339 1807
. _ _ _ _ _ _
24883200 2 29030400 278691840 2 92160 464486400 92897280
5687 101 9 s 677 1609 5257
- y - - E) y = y - -10 c8,61
464486400 2764800 2 464486400 154828800 66355200
541 9cs6 33893 6931 3881 23
+ E) +10 c8,61 - y - ] +C8,6)
22118400 2 464486400 464486400 464486400 2073600
53 4031 9 Cg,6 8863 15 c8,6 49 27 C8,6
- - + +
29030400 174182400 2 278691840 4 ’ 1105920 4
69901 27 Ca 6 59 1097 5 a6 61 77299 27 cs
- - - - +
1393459200 4 30965760 66355200 2 ~ 4147200 1393459200 4
365 869 101 27 cs 2213 4951
) +10 C8,65 — - ) >~ -10 Cs,65
18579456 10321920 2654208 4 464486400 92897280
4927 7 3 a6 13549 15 Cg ¢ 32341 9cs.6 8417
> - - - - b) + > - b)
464486400 614400 4 464 486 400 4 1393459200 2 1393459 200
671 35459 5137 683 557 3 o6
- y — -10 Cg)s, — +10 Cg)s, - N +
66355200 464486400 92897280 92897280 66355200 4
359 5 a6 307 319 187 13 107
+ - - RN -
17203200 2 66355200 464486400 22118400 " 4423680 51609600
127 1 1 29 43 1577 5 Ca.6
- > y — > +Cg,6, - -
154828800 2419200 1075200 2419200 116121680 58060800 2
5413 3ca6 823 323 433 899 15 Ca ¢
- - - - +
348364800 4 174182400 51609600 29030400 23224320 4
1 9cs 6 4829 3 a6 787 36941 15 cg ¢
_ _ . _ _
76800 2 ~ 199065600 4 ~ 174182400 1393459200 4
51803 15 cg 6 1411 257 5 Ca. 6 2587 15 cg
+ + - -
1393459200 4 154828800 58060800 2 69672960 4
4009 27 cs.6 16801 107 1163 9 g6 32303 27 cs
+ - - + - -
116 121600 4~ 1393459200 5806080 66355200 2 464486400 4
40237 89 59 631 10457 5 Ca.6 2081
- = C8,6) ] B} ] + y - )
1393459200 87091200 30965760 154828800 464486400 2 278691840
313 11243 5 Cs,6 2977 1 181 3 Cs,6
- - - - - Cs,6 +
55738368 464486400 2 464486400 1451520 ’ 23224320 4
1439 11219 3cq6 5689 27 cs.6 13361 2833 27 cs
- - - - +
87091200 1393459200 4 116121600 4~ 1393459200 51609660 4
13843 8459 9 s 25273 9cgs 11813 12449
1393459200 ’ 174182400 2 ~ 1393459200 2 464486400 464486400
5417 32507 14 447 9551 613
>~ -10 Cg,60 — +10 Cs,65 » ~ )
464486400 464486400 154828800 464486400 174182400
25913 15 Cs,6 59807 27 Cs,6 1093 5 Cg,6 43649 27 Cs,6
+ - - > - - > +
1393459 200 4 1393459200 4 66355200 2 1393459200 4
23741 5003 9463 24391 15 cg ¢ 197
— + 10 C8,6) - y - y - - ) )
464 486 400 464486400 464486400 1393459200 4 39813120
389 11521 7793 5 Co 6 6187 1471
-— -10 C8,6J B} + - ) )
7372800 464486400 464486400 2 464486400 154828800
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127 19 1 757 3ca6 49 1139 15 cg ¢
- - - - - +
22118400 9676800 1612800 116121600 4 66355200 69672960 4
2393 3 Cs,6 1961 15 Cs,6 581 1717 15 Cs,6
_ . _ _ _ _ _
1393459200 4 55738368 4 ~ 66355200 116121600 4
1619 973 9cg6 491 221 1387 5 Ca6
E) + b - c8,6) E) +
154828800 22118408 2 66355200 92897280 66355200 2
6359 127 587 3 Cs,6 509 3 Cs,6 9241
. ) . . _
1393459200 22118400 69672960 4 ~ 39813120 4 464486400
157 21661 9 g6 3683 2917 17
- +Cg,6, — - >~ y -10 Cg,60 ——
13271040 464486400 2 464486400 30965760 819 200
31709 15 cg ¢ 7667 S5css 29893 49 2689
+ y - - E) +10 C8,6) - b
1393459200 4 464486400 2 464486400 7372800 278691840
853 7939 127 271 19 22289 3 g6
- - +
464486400 464486400 7372800 58060800 10321920 1393459200 4
679 5839 22609 9229 5 Ca6 49
- - —Cg,6 + -
66355200 1393459200 1393459200 " 464486400 2 66355200
2243 3 a6 30007 10469 557 2927 5 Cs6
_ +Cg,6 _ _
199065600 4 1393459200 " 464486400 22118400 464486400 2
241 10301 127 2893 2993 16 043

Cs,6»

92897280 464486400 4423680 464486400 464486400 1393459200
127 10963 6451 8027 127 2399

_ — +C _ _ _
22118400 1393459200 464486400 464486400 4423680 464486400
2357 643 127 127 127 127

J
464486400 66355200 7372800 51609600 22118400 154828800

13
In[«]:= c8,6 = -—
3628800
Out[«]=

13
3628800
inf-]:= @[d]
Out[e]=

Onr, (x,y1, (1} [ﬂe{

1 1 AWy [X, X, X, Y] 1 7AWL[X, X, Y, Y]
AWy [] + — AWy [X, Y] = — AWi [y, X] - ———— + AWL [X, X, Yy, X] + -
24 24 1440 480 5760
1 1 AW]_[X, Y, Y, X} 7AW1[X, Y, ¥, Y]
— AW [X, Y, X, X] - —— AWy [X, ¥, X, Y] - - +
480 640 1152 5760
Awl [Y; X, X, X] Awl [y) X, X, Y] 19 Awl [y) X, Y, X} 7AWl [y; X, Y, )’] 7A|’\,1 [y) Y, X, X}
- + + - -
1440 1152 5760 1920 5760
7AW1 [y) Y5 X, y] 7AW1[Y: Yy, Y, XJ Awl[XJ X, X, X, X, YJ Awl[x: Xy, X, X, Y, X]
+ + - -
1920 5760 60480 12096
13 Awl[x: X, X, X5 Y, Y] AWl[X, X, X5 ¥, X, X] 19 Awl[XJ Xy, Xy ¥ X, W
+ + +
241920 6048 145152
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61 AWy [X, X, X, ¥V, ¥, X]  83AWy[X, X, X, ¥, ¥, Y] AWi[X, X, ¥, X, X, X]
725760 : 967 680 ) 6048 ;
17 AWp [X, X, Y, X, X, V] 61 AWy [X, X, ¥V, X, YV, X] 89 AW,y [X, X, ¥V, X, ¥V, Y]
241920 ) 241920 ) 414720 :
71AW; [X, X, YV, YV, X, Y] 337 AW, [X, X, YV, YV, Y, X] 31AW. [X, X, YV, Y, Y, V]
967 680 } 2903040 } 483 840 :
AW, [X, YV, X, X, X, X] 13 AWy [X, ¥V, X, X, X, Y] AWi[X, YV, X, X, YV, X]
12096 : 725760 : 11520 '
37 AW1 [X, ¥V, X, X, YV, Y] AWy [X, Y, X, ¥, X, X] 79 AWy [X, YV, X, YV, X, V]
580 608 : 6048 : 967 680 :
71AW; [X, ¥V, X, ¥V, ¥, X] 73ANW1 [X, ¥V, X, YV, YV, Y] AW [X, V¥, ¥, X, X, X]
322560 : 483 840 ) 18144 }
53AW1 (X, ¥V, ¥, X, X, V] 23 AWy [X, Y, YV, X, YV, X] 11 AW; [X, ¥V, ¥V, X, YV, V]
967 680 ) 193536 ) 161280 :
19AW; [X, Y, ¥ ¥y X5 XT AW [X, Y, ¥, ¥V, X, Y] 7AWL[X, Y, Y, Y, Y, X]
290304 ) 193536 : 138240 :
31AW. (X, ¥V, Y, YV, YV, Y] AWi[y, X, X, X, X, X]  AWi[y, X, X, X, X, Y]
967 680 ) 60480 : 34560 )
97 AWy [y, X, X, X, ¥, X] 103 AW, [y, X, X, X, ¥, V] 19 AWy [V, X, X, YV, X, X]
725760 ) 967 680 : 120960 :
583 AW; [V, X, X, ¥V, X, V] 53AW1 (Y, X, X, ¥V, Y, X] 17 AWy [y, X, X, YV, Y, Y]
2903040 : 967 680 : 161280 )
29 AW [y, X, ¥, X, X, X] 289 AWy [Y, X, YV, X, X, V] 55AW; [y, X, ¥V, X, ¥V, X]
181440 ) 2903040 ) 193536 )
17 AWy [y, X5 Y5 X5 Y5 Y] 11 AW [y, X5 Y5 Yy X5 X] 7 AWL[Y, X, Y, Y5 X, Y]
53760 ) 483 840 : 46 080 )
191 AW; [Y, X, YV, ¥V, Vs X 31AW;[Y, X, ¥V, ¥, ¥V, Y]l 13AW;[Y, ¥, X, X, X, X]
967 680 ) 193536 : 241920 :
AWy [y, ¥V, X, X, X, Y] 19AW1[Y, ¥V, X, X, Y, X]  89AW; [y, ¥V, X, ¥V, X, X]
17920 ) 1451520 : 414720 :
53AWLLY, Y5 X5 ¥ X, ¥] 7LAWL[Y, Y, X, ¥, ¥, X] 31AW (Y, ¥, X, ¥, Y, Y]
322560 : 322560 : 96 768 }
83AWL[Y, ¥, ¥ X5 X, X]  53AW[Y, ¥, ¥, X, X, ¥  13AW1[Y, ¥, ¥, X, ¥, X]
967 680 ) 967 680 ) 64512 }
3LAWI LY, ¥, ¥ X, ¥5 Y] 31AWL[Y, ¥, ¥, ¥, X, X] 31AW1[Yy, ¥, Y, ¥, X, Y]
96768 : 483 840 : 193536 -
31AWL (Y, ¥V, Y, Vs YV, XI AWp[X, X, X, X, X, X, X, V] AWy [X, X, X, X, X, X, YV, X]
967 680 } 2419200 : 345 600 :
19 AW [X, X, X, X, X, X, YV, Y] AWy [X, X, X, X, X, Y, X, X] 13 AWp [X, X, X, X, X, ¥, X, Y]
9676 800 ) 115200 ) 3628800 )

17 AWp [ X, X, X, X, X,

y,

Y, XJ 271AW1[X, Xy, X, X5 X, ¥, Y, Y]

2073600
Awl[x) X, X, X, ¥, X,

X,

+

58 060 800
X] AW; [X, X, X, X, Y, X, X, Y] 457 AW1 [X, X, X, X, Y, X, ¥, X]
+

69120

+ +

921 600 29030400
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553 Awl[x) X, X, X5 ¥, X, Y, y] 733 Awl[x.v Xy X5 X5 Y5, Y5 X, XJ
+

+

49766 400 58 060 800
223 AW; [X, X, X, X, YV, V¥, X, Y] 1271 AW, [X, X, X, X, YV, YV, YV, X]
174182 400 : 116121 600 :
2893 AWy [X, X, X, X, YV, YV, YV, V]I AWi[X, X, X, ¥, X, X, X, X] 73 AW; [X, X, X, YV, X, X, X, Y]
464486 400 ) 69120 ) 9676 800 :
59 A1 [X, X, X, YV, X, X, V¥, X] 59 AW, [X, X, X, ¥V, X, X, ¥, V]
3225600 ’ 116121 600 )
289 AW [X, X, X, ¥V, X, ¥, X, X] 239 AWy [X, X, X, ¥V, X, YV, X, V]
5 806 080 ) 9676 800 )
3617 AWy [X, X, X, ¥, X, YV, Y, X] 18269 AW, [X, X, X, ¥V, X, YV, ¥V, V]
174182 400 ) 1393459200 )
AWy [X, X, X, ¥V, ¥V, X, X, X] 109 AWy [X, X, X, ¥V, ¥V, X, X, Y] 689 AW, [X, X, X, ¥, V¥, X, YV, X]
4147 200 : 58 060 800 : 43545 600 )
16517 AW; [X, X, X, ¥V, ¥V, X, YV, Y] 451 AW; [X, X, X, ¥V, Y, YV, X, X]
1393459200 ) 23224320 :
14179 AW; [X, X, X, ¥V, Y, YV, X, Y] 4703 AW1 [X, X, X, Y, Y, Y, ¥V, X]
1393459200 ) 464486 400 )
2399 AW; [X, X, X, Y, YV, Y, Y, Y] AWi[X, X, ¥, X, X, X, X, X]
464486 400 : 115200 :
191 AWy [X, X, Y, X, X, X, X, Y] 163 AW [X, X, ¥V, X, X, X, ¥, X]
19353600 ) 9676 800 )
19 AW; [X, X, YV, X, X, X, YV, V] AWi[X, X, YV, X, X, ¥V, X, X] 83 AW; [X, X, ¥, X, X, ¥V, X, Y]
49766 400 ) 460 800 : 5529 600 )
1787 AWy [X, X, YV, X, X, ¥V, ¥V, X] 2311 AW; [X, X, ¥V, X, X, YV, Y, V]
116121 600 : 1393459200 :
1487 AWy [X, X, YV, X, ¥V, X, X, X] 113 AW; [X, X, ¥, X, YV, X, X, Y]
29030400 : 11612160 :
1429 AWy [X, X, YV, X, ¥V, X, ¥, X] 17701 AW; [X, X, ¥V, X, ¥V, X, ¥, V]
58 060 800 : 464486 400 :
53AW; [X, X, ¥V, X, ¥V, ¥, X, X] 10999 AW; [X, X, ¥V, X, ¥V, ¥, X, V]
1548288 ) 464486 400 :
4297 AWy [X, X, ¥5 X5 ¥V, Y, Y, X] 3191 AW; [X, X, ¥V, X, YV, Y, Y, V]
199065 600 : 278691840 )
733 AW, [X, X, YV, V¥, X, X, X, X] 467 AWy [X, X, YV, ¥, X, X, X, Y] AWy [X, X, YV, ¥V, X, X, Y, X]
58 060 800 ) 87091200 : 1382400 )
419 AW; [X, X, YV, ¥V, X, X, ¥, V] 1423 AW, [X, X, ¥, ¥V, X, YV, X, X]
464486 400 } 38707 200 ;
31AW; [X, X, YV, ¥V, X, ¥, X, Y] 5513 AW; [X, X, ¥V, ¥V, X, ¥, ¥V, X]
2457 600 ’ 464486 400 )
1919 AWy [X, X, ¥V, ¥V, X, YV, YV, V] 2353 AW, [X, X, ¥V, ¥V, ¥V, X, X, X]
464486 400 : 116121600 '
1027 AWy [X, X, ¥V, ¥V, ¥V, X, X, Y] 319 AWy [X, X, YV, ¥V, ¥V, X, Y, X]
278691840 ) 199 065 600 :
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19619AW1[X: X, ¥, Y, Y, X, Y, y] 49AW1[X, Xs Y5 Y5 Y5 Y5 X XJ

1393459200 66 355 200
6931 AW [X, X, ¥V, ¥V, YV, YV, X, V] 4189 AW1 [X, X, YV, YV, V5 ¥V, ¥V, X]
464486 400 : 464486 400 '
127 AW; [X, X, V5 V5 Vs Vs Vs YT AW [X, YV, X, X, X, X, X, X] 41 AW;[X, ¥, X, X, X, X, X, Y]
51 609 600 } 345 600 ) 14515 200 )
163 AWy [X, YV, X, X, X, X, Y, X] 109 AW, [X, YV, X, X, X, X, YV, V]
29030400 } 116121 600 :
163 AWy [X, YV, X, X, X, ¥, X, X] 391 AWy [X, YV, X, X, X, ¥V, X, Y]
5 806 080 ) 174182 400 :
589 AW, [X, YV, X, X, X, ¥V, Y, X] 10037 AW, [X, YV, X, X, X, YV, Y, V]
87091200 ) 1393459200 )
773 AWy [X, YV, X, X, Y, X, X, X] 1751 AW, [X, YV, X, X, Y, X, X, V]
29030400 ) 116121600 '
19 AW1 [X, ¥, X, X, ¥V, X, V¥, X] 4679 ANy [X, YV, X, X, ¥V, X, ¥V, Y] AWy [X, YV, X, X, ¥V, YV, X, X]
2764800 : 1393459200 : 552960 :
103 AWy [X, YV, X, X, ¥V, ¥V, X, y] 4181 AW; [X, YV, X, X, ¥, V¥V, Y, X]
3440640 ) 2786918460 '
7331 AW1 [X, ¥V, X, X, YV, Y, Y, VY] 17 AW1 [X, ¥V, X, YV, X, X, X, X]
1393459200 ) 1382400 ’
1819 AWy [X, YV, X, ¥V, X, X, X, Y] 599 AW; [X, ¥V, X, ¥V, X, X, Y, X]
174182 400 ) 29030400 )
40721 AWy [X, YV, X, YV, X, X, YV, V] AW [X, YV, X, ¥V, X, YV, X, X]
1393459200 ) 92160 )
2339 AW; [X, ¥V, X, ¥V, X, ¥V, X, Y] 1807 AWy [X, ¥V, X, ¥, X, YV, Y, X]
464486 400 ) 92897280 .
5687 AWy [X, ¥V, X, ¥V, X, ¥V, Y, Y] 79AW; [X, ¥V, X, YV, Y, X, X, X]
464486 400 ) 3870720 '
677 AWy [X, YV, X, ¥V, ¥, X, X, Y] 1609 AW, [X, ¥V, X, ¥V, ¥, X, ¥V, X]
464486 400 : 154 828 800 )
20159 AW1 [X, ¥V, X, YV, ¥, X, YV, Y] 1291 AWy [X, YV, X, Y, ¥V, YV, X, X]
464486 400 : 154 828 800 :
213 AW; [X, Y, X5 Y5 Y5 Y5 X, ¥ 6931 AW [X, ¥, X, ¥, Y, ¥, Y, X]
5734400 ) 464486 400 )
3881 AW; [X, ¥, X, ¥V, YV, ¥V, Y, V] 109 AWy [X, Y, Y, X, X, X, X, X]
464486 400 : 14515 200 :
53AW; [X, YV, ¥V, X, X, X, X, Y] 1223 AWy [X, Y, Y, X, X, X, Y, X]
29030400 ) 174182 400 :
5119 AWy [X, ¥V, ¥V, X, X, X, Y, Y] 779 AW1 [X, ¥V, ¥V, X, X, YV, X, X]
278691840 : 38707 200 )
7241 AW [X, YV, ¥V, X, X, ¥V, X, V] 59AW; [X, ¥V, Vs X, X, Y, VY, X]
278691840 : 30965 760 :
391 AW; [X, YV, ¥V, X5 X, Y, Y, Y] 61AW;[X, Y, ¥V, X, ¥V, X, X, X]
51 609 600 : 4147 200 :
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6229AW1[X, Yo Y X5 ¥ X, X, y] 365AW1[X, Yo ¥ X5 ¥, X5 Y, X]

199065 600 : 18579456 :
4493 AW1 [X, YV, YV, X, YV, X, ¥, Y] 6443 AW1 (X, YV, ¥V, X, ¥V, YV, X, X]
92897280 ) 464486 400 '
2213 AWy [X, YV, Vs X, YV, Y, X, Y] 541 AW, [X, YV, YV, X, ¥V, YV, Y, X]
464486 400 ) 30965760 :
4927 AW1 [X, YV, YV, X, V5, Y, YV, Y] 337 AWy [X, YV, YV, YV, X, X, X, X]
464486 400 ) 38707 200 ;
7309 AW [X, ¥V, YV, ¥, X, X, X, V] 1411 AW, [X, YV, ¥V, ¥V, X, X, Y, X]
464486 400 : 199065 600 )
8417 AW1 [X, ¥V, YV, ¥, X, X, ¥V, V] 671 AW, [X, ¥V, ¥V, ¥V, X, YV, X, X]
1393459200 ) 66 355 200 }
697 AW [X, ¥, ¥, ¥5 X, ¥5 X, Y] 67 AWL[X, ¥, Y, ¥ X, ¥, Y, X]
17 203 200 : 3440640 )
683 AW, [X, ¥V, ¥V, ¥V, X, ¥V, YV, Y] 2651 AW [X, YV, ¥V, ¥, Y, X, X, X]
92897280 ' 464486 400 :
5533 AWy [X, ¥V, ¥V, ¥V, Vs X, X, Y] 307 AW, [X, ¥V, YV, YV, Y, X, Y, X]
464486 400 : 66 355 200 .
B19AWL[X, ¥V, ¥, ¥ Y5 X5, ¥, Y] 2263 AWL[X, Y, ¥, Y, Y5 Y5 X, X]
464486 400 ) 464486 400 ’
13AWL[X, Y, Y5 Y5 ¥ Vs X, y] 107 AW [X, Y, Y5 Y5 Y5 Y5 Y5 X]
4423680 ) 51609 600 )
127 AW1 [X, Y, Y5 Y5 Ys Y5 Yo YT AWL[Y, X, X, X, X, X, X, X] AWi[Y, X, X, X, X, X, X, Y]
154 828 800 : 2419200 ) 1075 200 ’
61 AWy [V, X, X, X, X, X, V¥, X] 43 AW; [Y, X, X, X, X, X, Y, V]
7 257 600 : 11612160 :
151 AW, [y, X, X, X, X, ¥, X, X] 4477 AW [y, X, X, X, X, ¥, X, Y]
8294400 - 348 364 800 )
823 AW; [V, X, X, X, X, ¥V, ¥, X] 323 AW1[Y, X, X, X, X, YV, Y, V]
174182 400 - 51609 600 :
433 AW1 [Y, X, X, X, ¥, X, X, X] 587 AW; [y, X, X, X, ¥V, X, X, Y] AWi[Y, X, X, X, ¥V, X, ¥, X]
29030400 : 23224320 : 322560 :
30059 AWy [y, X, X, X, ¥V, X, ¥, Y] 787 AW1[Y, X, X, X, Y, ¥, X, X]
1393459200 : 174182 400 )
2603 AW, [V, X, X, X, ¥V, YV, X, Y] 33083 AW, [Y, X, X, X, ¥V, YV, Y, X]
199065 600 : 1393459200 :
1411 AW, [Y, X, X, X, YV, Y, Y, V] 263 AW, [Y, X, X, ¥, X, X, X, X]
154 828 800 ) 58 060 800 ;
1651 AW, [y, X, X, ¥V, X, X, X, Y] 1201 AW, [y, X, X, ¥, X, X, Y, X]
69672960 ' 116121 600 )
16801 AW, [y, X, X, ¥V, X, X, YV, V] 107 AW; [y, X, X, ¥V, X, ¥, X, X]
1393459200 ) 5 806 080 :
653 AW, [V, X, X, ¥V, X, YV, X, V] 21071 AW, [y, X, X, ¥V, X, YV, ¥, X]
464486 400 ) 464486 400 )

http://drorbn.net/AcademicPensieve/People/Kuno/#MathematicaNotebooks



Dror Bar-Natan: Academic Pensieve: People: Kuno: ComputingPhiPPSDegreeByDegree.nb 2023-11-10 14:46:20

10@7AW1[Y; Xy X5 Y5 X5 ¥5 Y, y] 89AW1[)/.- Xy X5 Y5 Y5 X, X, XJ
+

+

39813120 87091 200
59AW; [y, X, X, YV, ¥V, X, X, Y] 631 AW, [V, X, X, ¥V, ¥V, X, Y, X]
30965 760 : 154 828 800 :
2099 AW, [V, X, X, YV, ¥V, X, Y, Y] 2081 AW, [V, X, X, ¥V, ¥V, ¥, X, X]
154 828 800 ) 278691840 )
313 AW, [V, X, X, ¥V, ¥V, YV, X, Y] 787 AWy [V, X, X, ¥V, YV, Y, YV, X]
55738368 } 51 609 600 )
2977 AWy [V, X, X, YV, YV, Y, Y, V] 31AWL (Y, X, ¥V, X, X, X, X, X]
464486 400 : 7 257 600 :
593 AW; [V, X, YV, X, X, X, X, Y] 1439 AW, [Y, X, ¥, X, X, X, YV, X]
116121 600 : 87091 200 :
14963 AW, [y, X, ¥, X, X, X, YV, V] 2881 AWy [V, X, ¥V, X, X, YV, X, X]
1393459200 ) 116121600 )
13361 AW, [y, X, ¥V, X, X, YV, X, V] 317 AW; [Y, X, YV, X, X, ¥V, Y, X]
1393459200 : 10321920 '
8851 AW1 [y, X, ¥V, X, X, ¥V, ¥V, Y] 5651 AW, [y, X, ¥, X, ¥, X, X, X]
1393459200 : 174182400 )
2809 AWy [V, X, ¥V, X, ¥, X, X, Y] 11813 AW [y, X, ¥V, X, ¥V, X, YV, X]
1393459200 : 464486 400 :
12449 AW, [Y, X, ¥, X, ¥V, X, YV, V] 5417 AW; [y, X, ¥V, X, ¥V, ¥V, X, X]
464486 400 i 464486 400 )
1763 AWy [V, X, ¥V, X, YV, ¥, X, Y] 26701 AW (Y, X, ¥V, X, ¥V, YV, YV, X]
51609 600 : 464486 400 :
9551 AW [y, X, ¥V, X, YV, YV, ¥V, Y] 613 AW, [Y, X, ¥V, ¥V, X, X, X, X]
464486 400 ) 174182 400 :
7193 AW1 [y, X, ¥V, ¥, X, X, X, Y] 26111 AW1 [Y, X, ¥V, ¥V, X, X, Y, X]
1393459200 ) 1393459200 )
3491 AW; [V, X, ¥V, Yy X, X, Y, Y] 9953 AW1 [y, X, ¥V, ¥, X, YV, X, X]
464486 400 : 1393459200 :
263 AW1 [y, X, ¥, ¥y X, ¥ X, Y] 5003 AW [y, X, ¥, ¥, X, ¥, ¥, X]
17 203 200 : 464486 400 )
9463 AN1[Y, X, ¥5 Y5 X, ¥5 Y5 Y] 5671 AW [y, X, ¥, ¥, ¥, X, X, X]
464486 400 ) 1393459200 :
197 AWL[Y, X5 Y5 ¥s ¥s X5 X5 Y] 7867 AWL[Y, X5 Y5 Y5 Y5 X5 Y5 X]
39813120 ) 464486 400 :
11521 AWL [y, X5 Y5 Y5 ¥s X5 Y5 Y] 173 AL [Y, X5 Y5 Y5 Y5 Y5 X, X]
464486 400 : 22118400 )
6187 AW1 [y, X, ¥, ¥, ¥5 ¥y X5 Y] 1471 AW1[Y, X, ¥, Y, Y5 ¥s Y, X]
464486 400 : 154 828 800 :
127 AW3 (Y, X, YV, Y5 Vs Y5 Yo Y] 19AW1[Y, YV, X, X, X, X, X, X] AW1 [Y, ¥V, X, X, X, X, X, V]
22118400 - 9676 800 ) 1612800 )

89AW1[Y: Y, X5 X5, X5 X, Y, XJ 49AW1[)/) Ys X5 X, X, X, Y, Y1 29AW1[y: Yo X5 X, X, ¥, X, X]
- +

23224320 66 355 200 9953280
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6137AW1[Y; Y, X5 X, X5 ¥, X, y] 6961AW1[Y; Y, X5 X, X5 ¥, Y, XJ

1393459200 278691840
581 AW; [V, ¥V, X, X, X, ¥V, ¥V, Y] 157 AW1 [Y, ¥, X, X, ¥, X, X, X]
66 355 200 ) 116121 600 :
1619 AW, [V, YV, X, X, ¥V, X, X, Y] 863 AW, [Y, ¥V, X, X, ¥V, X, YV, X]
154 828 800 ' 30965760 :
5101 AW, [V, ¥V, X, X, ¥V, X, YV, Y] 221 AW; [Y, YV, X, X, ¥V, ¥V, X, X]
464486 400 ' 92897280 :
5549 AW, [V, ¥V, X, X, ¥V, ¥V, X, Y] 6359 AW [y, ¥V, X, X, ¥V, YV, ¥, X]
464486 400 : 1393459200 '
127 AW; [Y, YV, X, X, Y, YV, Y, Y] 553 AW; [V, ¥, X, ¥V, X, X, X, X]
22118400 ) 49766400 )
14071 AW, [Y, YV, X, ¥V, X, X, X, V] 9241 AW, [y, ¥V, X, ¥V, X, X, YV, X]
1393459200 ) 464486 400 )
7159 AW [y, ¥V, X, ¥V, X, X, ¥V, V] 14173 AW1 (Y, ¥V, X, ¥V, X, YV, X, X]
464486 400 ) 464486 400 )
3683 AW, [V, ¥V, X, ¥V, X, ¥V, X, Y] 5423 AW, [y, ¥V, X, ¥, X, YV, Y, X]
464486 400 ) 92897 280 )
17 AW1 (Y, ¥V, X, YV, X, Y, YV, Y] 12989 AW [y, ¥V, X, ¥V, ¥V, X, X, X]
819200 ' 1393459200 )
167 AW1 [V, YV, X, YV, Y, X, X, Y] 13253 AW1 [y, ¥V, X, ¥V, Y, X, ¥, X]
22118400 ' 464486 400 )
A9 AW1 (Y, ¥, X5 Y5 Y5 X5 Y5 Y] 2689 AW1 [y, ¥, X, ¥, ¥, Y5 X, X]
7 372800 ) 278691840 ’
853 AW1[Y, ¥ X, ¥5 Y5 ¥s X, Y] 7939 AWL[Y, ¥, X, Y, Y5 Y, Y5 X]
464486 400 . 464486 400 :
127 AWy [y, Y5 X5 Y5 Y5 Y5 Y5 Y] 271 AWL[Y, Y, Y5 X5 X5 X, X, X]
73728600 ' 58 060 800 '
19AW1 [Y, ¥V, ¥V, X, X, X, X, Y] 3709 AWy [V, YV, Vs X, X, X, Y, X]
10321920 : 278691840 :
679 AW; [Y, YV, Vs X, X, X, Y, V] 5839 AW; [V, ¥V, ¥V, X, X, ¥V, X, X]
66 355 200 : 1393459200 )
17617 AW1 (Y, ¥V, ¥V, X5 X, YV, X, Y] 5069 AW; [V, ¥V, ¥V, X, X, YV, Y, X]
1393459200 : 464486 400 )
A0 AWL[Y, ¥5 ¥s X5 X, ¥, ¥, Y] 3889AWL[Y, ¥, ¥, X, ¥5 X, X, X]
66 355 200 : 278691840 :
5003 AW [y, Y5 Y5 X5 Y5 X5 X, Y] 10469 AW1[Y, ¥, Y5 X5 Y5 X5 ¥, X]
278691840 : 464486 400 :
557 AWL[Y, Y5 ¥s X5 Y5 X, ¥, Y] 137 AWL[Y, Y, Y5 X5 Y5 Yy X, X]
22118400 : 51609 600 :
241 A1 [Y, Y, Y5 X5 Y5 Y5 X, Y] 10301 AW1[Y, ¥V, Y, X5 Y, ¥s Y, X]
92897280 : 464486 400 :
127 AW1 [Y, Y, Y5 X5 Y5 Y5 Yy Y] 2893 AWL[Y, ¥V, Y, ¥s X, X, X, X]
4423680 - 464486 400 )
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2993AW1[Y; Y Yo Y5 X5 X, X, Y] 11951AW1[y, VIR ZR TRIRIRD X]

464 486 400 1393459200
127 AW 1Y, Y5 Y5 Yy X5 X5 ¥, Y] 3191 AW [y, Y, ¥, ¥, X5 Y, X, X]
22118400 ) 278691840 )
64AS1 AW [Y, Y5 ¥5 Y5 X5 ¥y X, Y] 8027 AW1 [y, ¥, ¥, Y5 X5 ¥, Y5 X]
464 486 400 i 464 486 400 )
127 AW 1Y, Y5 Y5 Yy X5 Y5 Y5 Y] 2399 ALY, Y, Vs Y5 Y5 X, X, X]
4423680 : 464 486 400 :
2357 AW [y, Y, Y5 ¥5 Y5 X5 X, ¥y]  BA3AWL[Y, Y, ¥, Y5 Y5 X, Y, X]
464 486 400 ' 66 355 200 :
127 AW 1Y, Y5 Y5 Y5 Yo X5 Y5 YT 127 AWL[Y, Y, Y5 Y5 Y5 Vs X, X]
7372800 ) 51609 600 )
127 AW TY, Y5 Y5 Y5 Y5 Y5 X5 Y] N 127 AWL LY, Y5 Y5 Y5 Y5 Y5 Yy X] H
22118400 154828800
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