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In[«]:=

In[«]:=

Pensieve Header: Converting the PPS associator to EmergentChordDiagrams language.

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.

20s[2, 1] = 30s[3, 1] = 80s[3, 2] = 0;
©0s[3, 1, 2] = 1/ 24; @, = DKS[3, 30s];
SeriesSolve [3p, 3p°!*% = -3, && 3y ** Ty

@[n_] :=Ssum[®e[k], {k, n}][2]

ol1,23,4] , §eo[2,3,4] - §ec[12,3,4]

oy §00[1,2,34] ] ;
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in[-]:= @[6]

SeriesSolve: In degree 3 arbitrarily setting {®0s[3, 1, 1, 2] - 0}.

SeriesSolve: In degree 5 arbitrarily setting {®0s[3, 1
Out[e]=

,1,1,1,2] - 0}

12 1112 717122 71222 1111712 13111122 11111212
_— - + - + - +
24 1440 5760 5760 60480 241920 290 304
83111222 311712122 1571122712 31112222 31121222 31122222
+ - - +

967 680 725760 1935360 483 840 387072
in[-]:= L[@[4]]

Out[«]=

+

967 680

1 AW[1,1,1,2] 1 7AW[1, 1, 2, 2]

— AW[1, 2] - — AW[2,1] - — " T AW[1,1,2,1]+

24 24 1440 480 5760

7AW[1, 2,1,2] 7AW[1,2,2,2] AW[2,1,1,1]

— AW[1,2,1,1] - - N

480 2880 5760 1440

7AW[2,1,2,1] 7AW[2,1,2,2] 7AW[2,2,1,1] 7AW[2,2,1, 2]
N _ _

+

2880 1920

7AW[2, 2, 2, 1]
+

5760 1920 5760

AWEXp; [£_] := Module[{t = AW[]},

In[]:=
AW[] +Sum[t = Expand[t ** £ / k] /. a_AW /; Length[a] >d >0, {k, d}]
1

In[«]:= AWEXP4[L[‘P[4] ] ]
Out[-]=

1 AW[1, 1,1,2] 1
AW[] + — AW[1, 2] - — AW[2, 1] - ———— >~
24

o AW[1,1,2,1]+
24 1440 480
7AW[1, 1,2,2] 1 1 AW[1, 2, 2, 1]
- AW[1,2,1,1] - — AW[1,2,1,2] - — """
5760 480 640 1152
7AW[1, 2,2,2] AW[2,1,1,1] AW[2,1,1,2] 19AW[2,1, 2, 1]
+ + +
5760 1440 1152 5760
7AW[2,1,2,2] 7AW[2,2,1,1] 7AW[2,2,1,2] 7AW[2,2,2,1]
- - +
1920 5760 1920 5760
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inl - AWEXp,[L[@[4]11] /. aw AW > AW, @@ (aw /. {1 X, 2 > y})

Out[~]=
1 1 AWp [X, X, X, Y] 1
AWy [] + — AWp [X, y] - — AWg [y, X] - ——————— + — AW [X, X, ¥, X] +
24 24 1440 480
7AW1[X, X, Y, Y] 1 1 AW][X, Y, Y, X]
- AW [X, Y, X, X] - —— AWy [X, Y, X, Y] - — -
5760 480 640 1152
7AW1[X, y: Y.- )/] AW1[y) X, X, XJ AW1 [y: X, X, Y] 19AW1 [Y: X, y, X]
+ - + +
5760 1440 1152 5760
7AW1[y, X, Y, y] 7Aw1[)’: Y, X, XJ 7AW1[y, Y5 X, y] 7AW1[y, VZR ) X]
- - +
1920 5760 1920 5760

0[]~ Bem = Opg, (x,y}, (13 [ Ao [ANEXP, [ L [@[4]1] /. aw_AW :> AWy @@ (aw /. {1 X, 2->Yy})]1]
Out[]=

1 1 AW, [X, X, X, V] 1
Ont, oy, (1) | Fo | AW [1 + — AWy [X, Y] = — AWy [y, X] - —————"—= + — AWy [x, X, ¥, X] +
24 24 1440 480
7A""1 [XJ X, Y, Y] 1 1 AW][X, VER ) X]
- — AW [X, Y X, X] - —— AW [X, Yo X ¥ - —m——— -
5760 480 640 1152
7AWl [XJ Y, Y, y] AW1D’, X, X, X} AW1 [y: X, X, y] 19 Awl [y) X, Y, X]
+ - + +
5760 1440 1152 5760
7AW Y, X, ¥, Y] 7AW [y, Y, X5 X] 7AW Y, Y, X5 Y] 7AW Y, Y, Y, X1}}
- - +
1920 5760 1920 5760

= hard
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in[-]:= Pentl = &ep // SN,

Out[e]=

1
OnR, {x,y}, (1,2} {5‘7{0 [Awl[] AW, [T + 271 AWp [X, Y] AW, [] -

1 Awl[x.v X, X, Y] ANZ[] 1
— AWg [y, X] AW, [] - +—— AWp [X, X, ¥, X] AW, [] +
24 1440 480
7AW [X, X, Y, Y] AWy [] 1 1
—7AW1[X, Y, X, X}ANZH_iAWI[X: y)X)y}AWZH_
5760 480 640

1152 5760 1440

AW1[y: X, X, y] Aw2[] 19AW1[y, X, Y, X1 AWZH 7AW1[y, X, Y, y] AWZ[]
+ + -
1152 5760 1920

7AW1[y, Y, X, X] AWZ[] 7AW1[Y: Y, X, y] AWZ[] 7AW1[Y: VZRZ) X] AWZH]}
- +
5760 1920 5760

AWL[X, Y, ¥, XT AW [T 7AW [X, Y, Y, Y] AW [] AWp [y, X, X, X] AW, []
+

easy

W

hard

2 -] -
hard —
hard | 1
in[-]:= Pent2 = Bey // SO1,2 // PAy,y,; // P2S;,
Out[«]=

1
OnR, {x,y}, (1,2} {5‘7{0 [Awl[] AW, [] + 271 AWp [] AWy [X, Y] -

1 AW [] AW, [X, X, X, Y]
— AW [] AWy [y, X] -

1
+—— AWp [] AWy [X, X, Y, X] +

24 1440 480
7AW [] AWz [X, X, Y, Y] 1 1
- —— AWy [J AW [X, Y, X5 X] = —— AWp [] AWz [X, Y, X, Y] -
5760 480 640
AWy [] AWz [X, Y, Y5 XT 7AW [] AW [X, Y, Y, Y] AW [] AWz [y, X, X, X]
— + —
1152 5760 1440
Awl[] AW2[Y: X, X, y] 19AW1[] AWZ[y: X, Y, X] 7AW1H sz[y: X, Y, y]
+ + -
1152 5760 1920
7AW1[]AW2[Y: Y, X, X] 7AW1HAW2[Y: Y, X, YJ 7AW1HAW2[y) Y, Y, X}
- + +
5760 1920 5760
1 AWy [X, X, X] AWa [T AW [] AW []
Acra,21 | = AWy [X] AW, [] AWz [] AWz [] + -
24 1440
AWy [X, X, Y] AWo [ ] AW [] AWz [] 19 AW1[X, ¥, X] AWy [] AWg[] AW []
+ +
1152 5760
7AWy [X, Y, Y] AWy [] AWD[] AWz [] 7AWy [y, X, X] AWy [] AWg[] AWz ]
1920 5760
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7AWL[Y, X, y] AWy [] AWg[] AWy [] 7AWy [y, y, X] AWy [] AWg[] AW;[]
+

1920 5760
1 1
—— AWy [X] AW, [X, Y] AWg[] AW [] + —— AWg [X] AW, [y, X] AWz [] AW5[] +
576 576
1 1
— AWy [] AW, [] AWg[X] AWz [] — —— AWy [X, X] AW, [] AWg[X] AWs[] -
24 480
1 AWy [y, X] AW, [] AWg[X] AWy [ ]
—— AW [X, y] AW, [] AWy [X] AWy [] - _
640 1152

7AWy [y, y] AWy [] AWg [X] AWz [] 1
+——— AWy [] AWz [X, Y] AW [X] AWz [] -
5760 576
1 7 AWp [X, X] AWp [] AWg [y ] AWz []
——— AWL[] AWy [y, X] AWg[X] AWz [] - -

576 5760
7 ANy (X, y] AWy [] AW [y] AWz[] 7 AWy [y, X] AWy [] AWz [y] AWz ]
+ +
1920 5760
1 7 AWy [y] AW [ ] AWg[X, X] Al (]
—— AWy [X] AW, [] AWg[X, X] AW [] + +
480 5760
AWy [x] AW, [] AWg[X, Y] AWz [] 7 AWy [y] AWy [] ARz (X, Y] AWg[]
- +
1152 5760
1 7 AWy [y] AWy [] AWz [y, x] AWz ]
—— AW [X] AW, [ ] AWz [Y, X] AWz [] + +
640 1920
7 AWy [x] AW, [ AWg[y, y] AWz[] AWy [] AWy [] ARG [X, X, X] Al []
- +
5760 1440
7 AWy [] AWy [] AWg [X, X, Y] AWy [] 19 AWy [] AWy [] AW; [X, ¥, X] AWy []
5760 5760

7AW [] AW [] AWT[X, Y, Y] AWz [] AWy [] AW [] AWg [y, X, X] AWz []
+

5760 1152
7AW [] AWy [T AWT[Y, X, y] AWg[] 7AW [] AW, [] AW [y, ¥, X] AWz [] H

+

1920 1920

casy hard
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in[-]:= Pent3 = &en // SO1,0 // pzsy—»l // POx.y /7 pny
Out[]=

Oar, (x,y},{1,2)
AWL[Y, Yy, Y] AWy [] AW [] Al [ ]

1
Ao [AWy [T AW [T] + Acpa,27 | —— AWL[y] AWp [] AWg [T AWz [] + +
24 1440

1 1
— AW [] AW [] AWT[y] AWz [] — —— AW [y, Y] AWa [] AWz [y] AW5[] +
24 480

1 AWy [] AWy [] AWT [y, y, y] AWz []
— AWy [y ] AW, [] AWgLy, y] Aly[] - ]
480 1440

casy hard
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il 1= Pentd = Ben // SO1,2 // P2Sy,1 /1 Phyy,y

Out[«]=
OmR, (%,y1,1(1,2)
1 1
Fo [AWy [T AWo [ 1] + Acra,2) —;1 AWy [X] AW [] AWg [] AW5 [] - ;l AWy [y] AW [T AWg[] AWs [ ] +

AWy [X, X, X] AWo [ AW [] AWz [] AWy [X, X, y] AW [ ] AWg[] AWz []

+
1440

+

1440
Y1 AWy [] AWz [] AWz []

AWy [X, Y, X] AWa [] AWg [] AWg [ ] . AWy [X, Y,

+

1440 1440
AWy [y, X, X] AWy [] AWg[] AWz [] AWy [y, X, Y] AWy [] AWz [] AWy []
+ +
1440 1440
AWy [y, ¥5 X] AWy [] AWg[] AWz [] AW [y, Yy, Y] AWy [] AWg[] AWz []
+ +
1440 1440
1 1
— AWg [ ] AW [] AWg [X] AWz [] — —— AWg [X, X] AW [] AWg[X] AWz [] -
24 480
1 1
— AWy [X, Y] AW [] AW [X] AWz [] — —— AWy [y, X] AW [] AWg [X] AWz [] -
480 480
1 1
—— AW [y, Y] AW [] AW [X] AWz [] + — AWy [] AW, [] AWg[y] AW [] -
480 24
1 1
—— AW [X, X] AW [] AWg[y] AWz [] — —— AW [X, y] AW [] AWg[y] AW [] -
480 480
1 1
—— AWp [y, X] AWy [] AWg[y] AWz [] — —— AWy [y, Y] AW, [] AWg[y] AWz [] +
480 480
1 1
—— AWy [X] AW, [] AWz [X, X] AWz [] + —— AW; [y] AW, [] AW [X, X] AWz [] +
480 480
1 1
—— AWy [X] AW [] AWg [X, Y] AWz [] + —— AW [y] AWy [] AWz [x, y] AW [] +
480 480
1 1
—— AWy [X] AW, [ ] AWT[Y, X] AWz [] + —— AWp [y] AWy [] AWz [y, X] AWz [] +
480 480
1 1
—— AW [X] AW [] AWz [y, Y] AWz [] + —— AW [y] AW, [] AWz [y, y] AW [] -
480 480
AWy [] AWy [ ] AW [X, X, X] AWz [] ) AWy [] AWy [] AWT[X, X, Y] AWz [] )
1440 1440
AWy [] AWp [ ] AWT[X, Y, X] AWz []  AWg[] AWa [] AWT[X, Y, Y] AWz []
1440 1440
AWy [] AWy [] AWT [y, X, X] AWz [] ) AWy [] AWy [] AWT[Y, X, Y] AWz [] )
1440 1440
AWy [] AW, [] AW LY, Y, X] AW;[] ) AWy [] AWp [] AWT LY, Y, Y] sz[}}]
1440 1440
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-
2
|- - - -|- 5
hard —
| U 4 casy
hard | 1
in[-]:= Pent5 = Bem // SA]__,]_,Z
Out[e]=
1 1 AWl[X, X, X, YJ AWZH
On, (y), (1,2) | Fo | AW [T AWy []+ — AWy [X, y] AW [] = — AWy [y, x] AWy [] - .
24 24 1440
1 7 AW1[X, X, Y, Y] AWy [ ] 1
— AWL [X, X, ¥, X] AW, [] + - —— AWg [X, Y, X, X] AW [] -
480 5760 480
1 AWy [X, Y, Yy, X]T AW [ 7AWL[X, y, ¥, Y] AW []
7AW1[X,y, x,y}szﬂ— - +
640 1152 5760
AWp [y, X, X, X] AW []  AWg[y, X, X, Y] AWa[] 19 AWi [y, X, ¥, X] AWy []
- + +
1440 1152 5760
7AW1[Y; X5, y} AWZH 7AW1D’, Y, X, X} AWZH 7A‘/"'1 [y: Y, X, Y] AWZ[]
- - +
1920 5760 1920
7AW Y, Y, ¥, X] AW [] 1 1
+— AWy [] AWy [X, Y] + ——— AWy [X, y] AWy [X, Y] -
5760 24 576
1 1 1
— AW [y, X] AWa [X, Y] — — AWg [] AW [y, X] - —— AWy [X, y] AWy [y, X] +
576 24 576
1 Ale AWZ[XJ X, X, y}
— AWy [y, X] AWz [y, X] - + AWy [] AWz [X, X, Y, X] +
576 1440 480
7AW [] AWz [X, X, Y, Y] 1 1
- —— AW [J AWa [X, Y, X, X] = —— AWy [] AW [X, Y, X, Y] -
5760 480 640
Awl” AWZ[X: Y, Y, X] 7AW1H AWZ[XJ Y, Y, YJ Awl[] sz[y, X, X, X]
_ + _
1152 5760 1440
Awl” sz[yz X, X, y] 19 Awl[] sz[y, X, Y, X] 7AW1H sz[y: X, Y, y]
+ + -
1152 5760 1920
7AW [] AWz [y, Yy, X, X]T 7AW [] AW [y, Y, X5 Y] 7AW [] AWa [y, Y, Y, X]
- + +
5760 1920 5760
AWy (X, X, Y] AWy [] AWZ[] AWz[] AWy [X, Y, X] AWy [] AWg[] AWg[ ]
Acr1,2] - +
5760 1152
7ANL[X, y, y] AWy [] AWp[] AWy [] AWy [y, X, X] AW, [] AWg[] AWy []
5760 5760
AWy [y, X, Y] AWa [T AWg[] AWz [] 7AWy [y, ¥, X] AW [] AWz [] AWs[]
- +
1152 5760

AWy (X, y] AWy [] AWg[X] AWz[] 7 AWy [y, x] AW, [] AWz [x] Al ]
+
1920 5760

+
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AWy [y, Y] AW, [] AWg[X] AW [] AWy [X, X] AWy [] AWg[y] AWs[]

+ —

1152 1152

1 19 AWy [y, X] AW [] AWg[y] AW (]
—— AWy [X, y] AW [] AWg[y] AWz [] + -
640 5760
Ay [y] AWy [] AWT[X, X] AWz [] 7 AWy [x] AWy [] Alg[X, y] AWz []

1152 5760
19 AWy [y] AW [] AWT[X, Y] AWz [] AWy [x] AWy [] AWz [y, X] AWz []
5760 1920 '

1 AWy [X] AW [ ] AWT [y, y] AWy []
—— AWy [y] AW, [] AWg[y, x] AWz [] - +
640 1152
Ay [] AWy [] AWT[X, X, Y] Az [] AWy [] AW, [] AWp[X, Y, X] Ay ]

5760 " 1152 :
7 A (] Ak () AWy [X, Y, ) Ay (] AWy () Ay [] AW [y, X, X] AWy []
5760 5760
Ay [] AWy [ AW5 LY, X, Y] AW [] 7 AWy [] AWy [] AWS[Y, Y, X] Az [] I
1152 5760

casy hard

hard | ¢ — 7|

R 4 casy
hard | 1
in[-]:= Pentl2 = IMs[Pentl, Pent2]
Out[«]=
1 1 AWy [X, X5 X, Y] AW, []
On, by, (1,2) | Fo | AW 1 AWy []+ — AWy [X, y] AWy [] = — AWy [y, x] AWy [] - '
24 24 1440
1 7AW [X, X, Y, Y] AWy [] 1
— AWg [X, X, Y, X] AW, [] + - —— AW1 [X, ¥, X, X] AW, [] -
480 5760 480
1 AWy [X, Y5 ¥, X]T AW [] 7AW [X, Y, Y, Y] AW []
7AW1[X) Y, X, YJ Aw2[17 - +
640 1152 5760
AW1[y, X, X, XJ AWZH Awl[y.v X, X, y] AWZ[] 19AW1[y, X, Y, XJ AWZH
- + +
1440 1152 5760
7AW [y, X, Y, YI AW [T 7AWL[Y, ¥, X, X] AW []  7AW1[Y, Y, X, Y] AW []
- - +
1920 5760 1920
7AW1[Y: Y, Y, X1 AWZH 1 1
+— AWy [] AWp [X, Y] + —— AWg [X, Y] AWy [X, Y] -
5760 24 576
1 1 1
— AWy [y, X] AW [X, Y] - — AWy [] AWy [y, X] - —— AW [X, Y] AWy [y, X] +
576 24 576
1 AW [] AW, [X, X, X, Y] 1
— AWg [y, X] AW, [y, X] - +—— AWy [] AW [X, X, Yy, X] +
576 1440 480
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7AW1H AWZ[X: X, Y, y] 1 1
*7AW1H AWZ[X) Y, X, XJ ’7AN1H AWZ[X: Y, X, YJ -
5760 480 640

AWy [T AWy [X, Y5 Y, XT 7AW [] AWa [X, Yy, Y, YT AWp[] AWp [y, X, X, X]
- +

1152 5760 1440
AW [] AWa [y, X, X, y]  19AW; [] AWa [y, X, ¥, X 7AWL[] AWz [y, X, Y, Y]
+ +

1152 5760 1920
7AW1[]AW2[y, Y, X, X] 7AW1HAWZ[YJ Y, X, yJ 7AW1HAW2[y) Y, Y, XJ
- + +
5760 1920 5760
1 AWy [X, X, X] AW [] AW [] AW;[]
Acr,2) | —— AW [X] AWy [] AW [] AWz [] + -
24 1440
AWy [X, X, Y] AWy [] AW [] AW5[] 1
+—— AW [X, ¥, X] AWy [] AWz [] AW5[] +
1152 640
7AW [X, Y, Y] AW [] AWy [] AWy []  AWg [y, X, X] AWa [] AWy [] AWy []
. _
1920 1920
7ANL[Y, X, Y] AWa [T AWg[] AWz []  7AW1 [y, ¥y, X] AWx [] AWz [] AWy []
+ _
1920 5760
1 1
— AWy [X] AWy [X, Y] AWT[] AWz [] + —— AWy [X] AWy [y, X] AWz [] AWz [] +
576 576
1 1
— AW [] AWy [] AWg[X] AWz [] — —— AW; [x, X] AW [] AWz [X] AWy [] +
24 480
AWy [X, y] AWy [] AW [X] AWy [ ] 1
- —— AW [y, X] AWp [] AWg [X] AWz [] -
5760 384
7AW [y, y] AWy [] AWg [X] AWy [] 1
+——— AWy [] AWy [X, y] AWz [X] AWz [] -
5760 576
1 7 AWy [X, X] AW [] AWg[y] AWy []
— AW [] AW, [y, x] AWz [X] AW [] - -
576 5760
7AW [X, Y] AWa [] AWz [y] AWz [] 7 AWg [y, X] AW, [] AWg[y] AWy []
+ +
1920 5760
1 7 AWy [y] AW [] AW [X, X] AWz []
— AWq [X] AWy [ ] AW [X, X] AW [] + +
480 5760
AWp [X] AWy [] AWg[X, Y] AWz [] 7AWy [y] AWy [] AWg[X, Y] AWg[]
- +
1152 5760
1 7AW [y] AWy [] AWz [y, X] AWy []
—— AW [X] AW, [ ] AWg [y, X] AWz [] + +
640 1920
7 AWy [X] AW [] AWg [y, y] AWz [] AW [] AWy [] AWg[X, X, X] AWz []
- +
5760 1440
7AW [] AWy [] AWT[X, X, Y] AWz [] 19 AWy [] AWy [] AWT[X, ¥, X] AWz []
5760 5760
7AW [] AW [] AWg[X, Y, Y] AWz [] AWy [] AWy [] AWg [y, X, X] AWy []
+ +
5760 1152
7AW [] AWy [] AWy, X, Y] AWy [] B 7AWy [] AWy [] AW Y, Y, X] AWy [] H
1920 1920
in[-]:= Pentl2 === (EMy[Pentl, Pent2 // soi,3 // SO2,4] // SMy 3,1 // SMy 4,2)
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out[e]=
True

in[-]:= Pentl23 = IM,[Pentl, Pent2, Pent3]

Out[e]=
1 1 AW [X, X, X, Y] AW, []
On, by), (1,2 | Fo | AW [ AWy []+ — AWy [X, y] AW [] = — AWy [y, x] AWy [] - '
24 24 1440
1 7AW [X, X, Y, Y] AWy [] 1
— AW [X, X, ¥, X] AWp [ ] + - —— AWy [X, Y, X, X] AW, [] -
480 5760 480
1 AWl[X, Y, Y, X} AWZH 7A""1 [XJ Y, Y, Y] AWZ[]
— AWy [X, Yy, X, Y] AWy [] - - +
640 1152 5760
AW1D’: X, X, X} AWZH Awl [y: X, X, Y] AWZ[] 19AW1D’; X, Y, X} AWZH
- + +
1440 1152 5760
7AW Y, X, Y, Y] AW [T 7AW1 [y, ¥, X, X] AW []  7AW1 [y, Y, X, Y] AW, [ ]
- - +
1920 5760 1920
7AW1D’: Y, Y, XJ AWZH 1 1
+— AWy [] AWp [X, Y] + —— AWy [X, Y] AWy [X, Y] -
5760 24 576
1 1 1
— AWy [y, X] AW [X, Y] - — AWy [] AW [y, X] - —— AW [X, Y] AWy [y, X] +
576 24 576
1 AWy [] AW, [X, X, X, Y] 1
— AWp [y, X] AW [y, X] - +—— AWy [] AW [X, X, ¥, X] +
576 1440 480
7AW1H AWZ[X: X, Y, y] 1 1
- Ale AWZ[X) Y, X, XJ - Ale AWZ[X: Y, X, YJ -
5760 480 640
AW]_H ANZ[X) Y, ¥, X] 7AW1H AWZ[XJ Y, Y, y} Awl[] AWZ [y) X, X, X]
_ n _
1152 5760 1440
AWy [] AWp [y, X5 X5 Y] 19AWi[] AWa [y, X, Y, X] 7AW [] AWz [Y, X, Y, Y]
+ + -
1152 5760 1920
7AW1[]AW2[y, Y, X, X] 7AW1HAWZ[YJ Y, X, yJ 7AW1HAW2[y, Y, Y, XJ
- + +
5760 1920 5760
1 1
Aci1,2) _271 AWg [X] AWy [T AWz [] AWs [ ] —;1 AWy [y] AWa [ ] AWg[] AW [] +
AW [X, X, x] Abz [] AWg[] Aby (] AWg[X, X, y] AWz [] Abg[] Aby[]
- +
1440 1152
1 11 AW; [X, y, Y] AWa [] AWg[] AWy []
—— AW [X, Yy, X] AWa [] AWg[] AW5[] + +
640 5760
AW1 [y, X, X]T AW [T AWz [] AW [ 11 AW1 [y, X, Y] AW [] AWz [] AW;[]
- +
1920 5760
7AW [y, Yy, X] AWy [] AW [] AWz []  AWp[y, y, y] AWy [] AWg[] AWs[]
4 _
5760 1440
1 1
— AW [X] AW [X, Y] AWT[] AWz [] - —— AW [y] AWy [x, y] AWg[] AW [] +
576 576
1 1
— AW [X] AW [y, X] AWz [] AWs[] + —— AW [y] AWy [y, X] AWg[] AW [] +
576 576
1 1
— AWg [ ] AW [] AW [X] AWz [] — —— AWy [X, X] AW [] AW [X] AWz [] +
24 480
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AWy [X, Y] AW [ ] AW [X] AWs [ ] 1

- AWp [y, x] AWy [] AWz [x] AWz [] -
5760 384

7AWy [y, y] AWy [] AWg [X] AWz [] 1

+——— AWy [] AWy [X, Y] AW [X] AWz [] -

5760 576

1 1
——— AWL[] AWy [y, X] AWg[X] AWz [] + — AWy [] AW, [] AWz [y] AWz [] -
576 24

7 Ay [X, X] AWy [ ] AWT[y] AWz[] 11 AWy [x, y] AW, [] ARG (Y] Al [ ]

5760 5760
Ay [y, x] AW, [] AWg[y] Alz[] 1
- AWi[y, y] AWy [] AWz [y] AWz (] +
1920 480
1 1
—— AWy [] AWy [X, y] AWg[y] AWg[] - —— AWy [] AW [y, x] AWg[y] AWy [] +
576 576
1 7 Ay [y] AW, [ ] ARz [X, X] Alz[ ]
—— AWq [X] AW, [ ] AWg[X, X] AWz [] + +
480 5760
AWy [X] AWy [ ] AT, y] AWz[] 7 AWy [y] AWy [] AWz [X, y] AW ]
- +
1152 5760
1 7 AWy [y] AW, [ ] AWz [y, X] Al ]
—— AWy [X] Al [] AWy, ] AWz [] + +
640 1920

7 AWy [x] AWp [] AWg [y, y] AW [] 1
+—— AWy [y] AW [] AlWg [y, y] AW5[] -

5760 480
AWy [] AWy [] AWg[X, X, x] AWg[] 7 ANy [] AW, [] Alz[X, X, Y] Aly[]
1440 " 5760 )
19 AW, [] AWy [] AWE[X, y, X] AWz [] 7 AWy [] AW, [] AWg[X, Y, Y] Auy[]
5760 ) 5760 '
AWy [] AWy [] AWE[Y, X, X] AWz [] 7AWy [] AW, [] Alz[y, X, Y] Aly[]
1152 : 1920 )
7 Ay [ AW, [] AWGLY, Y, X] AW (] AWy [] AWy [] AWE[Y, Y, Y] AWz (] I
1920 1440

in[-]:= Pent45 = IMs[Pent4, Pent5]

Out[«]=
1 1 Awl[x.v X, X, y} AWZH
OARAx,yb(l,z}{ﬁe[Awl[] AWp [] + — AWg [X, Y] AWy [] - — AWg [y, X] AW, [] - +
24 24 1440
1 7AW; [X, X, Y, Y] AWy [] 1
— AW; [X, X, Y, X] AW, [] + - —— AW1 [X, Y, X, X] AW [] -
480 5760 480
1 AWy [X, Y5 Y5 XT AW [] 7AW [X, Y, Y, Y] AW []
7AW1[X,y, XJyJAw2[17 - +
640 1152 5760
AW1[y, X, X, XJ sz” Awl[y.v X, X, y] AWZ[] 19AW1[y, X5 Y, XJ AWZH
- + +
1440 1152 5760
TAWL[Y, X, ¥, YI AW [] 7AW [y, ¥, X, XT AW []  7AW1[Y, ¥, X, Y] AW, []
- - +
1920 5760 1920
7AW1[Y: Y, ¥, X} AWZH 1 1
+— AW [] AW [X, Y] + —— AW [X, Y] AW [X, Y] -
5760 24 576
1 1 1
— AW [y, X] AWa [X, Y] - — AW [] AWa [y, X] - —— AWg [X, Y] AW, [y, X] +
576 24 576
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1 AW [] AW [X, X, X, Y]

- Awl[y) X] sz[y) XJ -
576

7AW, [] AW, [X, X, Y, V] 1

+

AWp [] AWy [X, X, Y, X] +

1440 480

5760 480 640
AleAWZ[X: Y, Y, X] 7AW1HAWZ[X: Yy, Y, )” Awl[]AWZ[y: X, X, X]
— + —
1152 5760 1440
Awl” AW2[Y: X, X, y] 19AW1[] AWZ[yJ X, Y, X] 7AW1[] sz[y: X, Y, y]
+ + -
1152 5760 1920
7AW1[]AW2[Y: Y, X, X] 7AW1HAW2[Y: Y, X, y} 7AW1HAW2[Y) Y, Y, X}
- + +
5760 1920 5760
1 1
Acr1,2] " a AWy [X] AWy [ ] AW [] AW5 [] - 4 AWy [y] AWy [T AWz [] AW [] +
AWy [X, X, X] AWa [T AWg[] AWz [] AWy [X, X, y] AWa [] AWg[] AW []
- +
1440 1152
1 11AWL[X, Y, Y] AWy [] AWy [] AWy []
—— AWy [X, Yy, X] AWa [] AWg[] AWz [] + +
640 5760
AW [y, X, X] AWa [ ] AW [] AWz [] 11 AW1 [y, X, Y] AWy [] AWg[] AW []
- +
1920 5760
7AW Y, Y, X] AWa [] AW [] AWz [] AWy [y, ¥, Y] AWa [] AWy [] AW []
+ _
5760 1440
1 1
—— AWy [X] AWa [X, Y] AW [] AWs[] = —— AW1 [y] AW [X, y] AWz [] AW [] +
576 576
1 1
—— AWy [X] AW, [y, X] AWg[] AWz[] + —— AWy [y] AW, [y, X] AWg[] AWz[] +
576 576
1 1
— AWp [] AW, [] AW [X] AWz [] = —— AW [X, X] AW, [ ] AW [X] AWs[] +
24 480
AWy [X, y] AW, [] AWz [X] AW5 [] 1
- —— AWy [y, X] AW, [] AWz [x] AW [] -
5760 384

7 AWL [y, y] AWy [] Alg [x] AW; [ ] 1

+ = AWy [] AWz [X, Y] AWT[X] AWz [] -

5760 576
1 1
— AWy [] AWp [y, X] AW [X] AWz [] + — AWy [] AW [] AW [y] AW [] -
576 24
7 AW [X, X] AWy [] AW [y] AWy [] B 11 AW; [X, y] AW [] AWg[y] AWs[] B
5760 5760
AWy [y, X] AWy [] AWg[y] AWy [] 1
- —— AWy [y, Y] AWy [] AWg [y] AW [] +
1920 480
1 1
— AWy [] AWp [X, Y] AW [y] AWz [] — —— AW [] AWa [y, X] AWg[y] AW [] +
576 576
1 7AW [y] AW [] AW [X, X] AWy []
—— AWg [X] AW, [] AWg[X, X] AW5[] + +

480
AWy [X] AW [] AWz [X, y] AW; []

5760
7 AWy [y] AW, [] AW [X, y] AWz []

1152

- +
5760
7AW [y] AWy [] AWz [y, X] AWy []

1
—— AW; [X] AW, [ ] AWg [y, X] AWz [] + +

640

1920
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7 AWy [x] AWy [] AWg [y, y] AWz[] 1
b —— ANy [y] AW, [] AWy, y] AWs[] -

5760 480
AWy [] AWy [] AWg (X, X, X] AWz [] 7 ANy [] AW, [] Alz[X, X, Y] Aly[]
1440 : 5760 -
19 AW, [] AWy [] AWE[X, y, X] AWz [] 7 AWy [] AW, [] AWg[X, Y, y] Auy[]
5760 ) 5760 "
AWy [] AW, [] AWgly, X, x] AWg[] 7 AWy [] AW, [] AWgly, X, y] Aly[]
1152 : 1920 )
7 Ay [ AW, [] AWGLY, Y, X] AWz (] AWy [] AWy [] AWg[Y, Y, Y] Ay (] I
1920 1440

in[-]:= Pentl23 === Pent45
Out[«]=
True

il 1= Bemd 1= Bemd = Onr, (x,y}, (1} [ Ao [AWEXP, [L[@[d]1] /. aw_AW :» AWy @@ (aw /. {1 - X, 2> y})]]

In[«]:= Pent [d_] = IMd [iem,d // S72,

§em,d // 501—»2 // pAy_)y’z // pzsz_)l) §ern_,d // 50'1_,2 // pzsy_,l // pcx_,y // pnx] ===
IMd[iem,d /1 SO1,3 [/ P2Sy,y [/ PAx,ys Bem,a // SA1-.1,2]

imi-]- Templ = With[{d = 4},

IMy [@en,a // SN25 Bem,a // SO1.2 // PBy,y,; // P2S;415 Bemya // SO122 /1 P2Sy,y /1 POxsy /1 P1y] ]

Out[«]=
1 1 AWp [X, X, X, Y] AW, [ ]
On, by, (1,2 | Fo | AW [1 AWy []+ — AWy [X, y] AWy [] = — AWy [y, x] AWy [] - '
24 24 1440
7AW1[X, X5 Y, yJ AWZH 1
— AW [X, X, ¥, X] AWp [] + - —— AWy [X, ¥, X, X] AW, [] ~
480 5760 480
1 AWy [X, Y5 Y5 X]T AW [] 7AW [X, Y, Y, Y] AW []
— AWy [X, Yy, X, Y] AW, [] - - +
640 1152 5760
AW1D’; X, X, X} AWZH Awl [y: X, X, Y] AWZ[] 19 AW1D’; X, Y, X} AWZH
- + +
1440 1152 5760
7AW [y, X, Y, YI AW []  7AWL[Y, ¥, X, X]T AW [] 7 AW1[Y, Y, X, Y] AW, []
- - +
1920 5760 1920
7AW1[Y: Y, Y, XJ AWZH 1 1
+— AWp [] AWp [X, Y] + —— AWg [X, Y] AWy [X, Y] -
5760 24 576
1 1 1
— AWy [y, X] AW [X, Y] — — AWy [] AW [y, X] - —— AWy [X, Y] AW [y, X] +
576 24 576
1 AW [] AW, [X, X, X, Y] 1
— AWg [y, X] AW, [y, X] - +—— AWy [] AW [X, X, ¥, X] +
576 1440 480
7AW1H AWZ[X: X, Y, y] 1 1
- Ale AWZ[XJ Y, X, XJ - ANIH AWZ[X: Y, X, yJ -
5760 480 640
Ale ANZ[X: Y, ¥, X] 7AW1H AWZ[XJ Y, Y, y} Awl[] AWZ [y) X, X, X]
_ N _
1152 5760 1440
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AWy [] AWa [y, X, X, Y] 19AW; [] AWa [y, X, ¥, X] 7AW [] AWz [y, X, Y, Y]

+ + -
1152 5760 1920
7AW1[]AW2[Y: Y, X, X] 7AW1HAW2[YJ Y, X, y} 7AW1HAW2D’; Y, Y, X}
- + +
5760 1920 5760
1 1
Acr1,2) " a AWy [X] AWy [ AWg [] AW [] " AWy [y] AW [T AWz [] AWs [ ] +
AWy [X, X, X] AW, [] AW [] AWz [ AWy [X, X, Y] AW, [] AWg[] Al []
- +
1440 1152
1 11 AW [X, Y, Y] AW, [] AWg[] Al []
—— AWy [X, Y, X] AWa [] AWg[] AWz [] + +
640 5760
AW [y, X, X] AWo [ ] AW [] AWz [] 11 AW1 [y, X, Y] AWy [] AWg[] AW []
- +
1920 5760
7AW [Y, Y, X] AW [] AW [] AW [] AWy [y, ¥, Y] AW [] AWg[] Al []
+ _
5760 1440
1 1
—— AWy [X] AWy [X, Y] AWg[] AW5 [] — —— AWy [y] AWo [X, y] AW [] A5 [] +
576 576
1 1
——— AWL[X] AWy [y, X] AWT[] AWz [] + —— AWy [y] AWy [y, X] AWz [] AWz [] +
576 576
1 1
— AWp [] AW, [] AW [X] AWz [] - —— AW [X, X] AW, [ ] AW [X] AWs[] +
24 480
AWy [X, y] AWy [] AWg [X] AW [ ] 1
- AWy [y, X] AWy [] AWy [x] AW [] -
5760 384
7AW [y, y] AWy [] AWg [X] AWz [ ] 1
+—— AWy [] AW, [X, Y] AWz [X] AWz [] -
5760 576

1 1
— AWy [] AWp [y, X] AWg[X] AWz [] + — AWy [] AW, [] AW [y] AW [] -
576 24

7 AWy (X, X] AWy [] AWg[y] AWs[] 11 AW [x, y] AWy [] AWg[y] Ay []

5760 5760
AWy [y, X] AWy [] AWg[y] AWy [] 1
~—— AWy [y, Y] AWy [] AWg[y] Aug[] +
1920 480
1 1
— AUy [] AWy [X, Y] AW (Y] AW [] - —— AWy [] AWy [y, X] AWg[y] Aly[] +
576 576
1 7 AUy [y] AWy [] AWg [X, X] AWy []
—— AW [X] AW, [ ] AWg [X, X] AWz [] + +
480 5760
AWy [X] Ay [] AWE[X, y] AWy [] 7 AWy [y] AWy [] Ag[X, y] Aly[]
- +
1152 5760
1 7 Ay [y] Ay [] AWz [y, X] AWy |[]
—— AW [X] AW, [] AWz [y, X] AWz [] + +
640 1920

7 AWp [X] AWy [] AWz [y, Y] AWz [] 1
+—— AWy [y] AWy [ ] AWz [y, y] AWz [] -

5760 480
AWy [] AW [] AWg [X, X, X] AWz [] 7AWy [] AWo [] AWg[X, X, y] AWg[]
+ -
1440 5760

19 AWy [ AWy [] AWg[X, Y, X] AWy [] 7AWy [] AWy [] AWg[X, y, y] AWy []
5760 5760

+
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AWy [] AW, [] AWE [y, X, X] AWz[] 7AW [] AWy [] AWg[y, X, y] AWz[]
+ _
1152 1920
7AWy [] AWy [] AWy, ¥y, X] AWz [] AWy [] AWy [] AWg [y, y, y] AW;[] H
1920 1440
In[«]:= Pent[4]
out[e]=
True
In[«]:= §em,6
Out[e]=
1 1 AWy [X, X, X, y] 1
OARJx,yL{l}[ﬂa{Awl[} +— AWy [X, Y] — — AWi [y, X] - ————————— + — AWy [X, X, ¥, X] +
24 24 1440 480
7AWy [X, X, Y, Y] 1 1 AW1 [X, Y, Y, X]
_7AW1[X) Y X, X} —7AW1[X, Y, X, y] - -
5760 480 640 1152
7AW1[X, y: y) )/] AW1D/; X,y X, X} AW1 [y: X, X, }’] 19AW1 [y: X, y) X]
+ - + +
5760 1440 1152 5760
7AW1[y, X, Y, y] 7Aw1[)’: Y, X, XJ 7AW1[y, Y, X, y] 7Aw1[)’: Y, ¥ XJ
- - + +
1920 5760 1920 5760
Awl[x.v X, X, X, X, y} Awl[XJ Xy, X, X, Y, X] 13AW1[X, X, X, X, Y, y}
- - +
60480 12096 241920
Awl[x.v Xy, X5 ¥, X, X} 19AW1[X, Xy X, ¥y X, y] 61AW1[X, X, X, ¥, Y, X}
+ + +
6048 145152 725760
83AW1[X, X, X, ¥, Y, Y] Awl[x) X5 Y, X, X, X] 17AW1[X, X, Y5 X, X, y}
967 680 6048 241920
61AW1[X, X, Y, X, Y, X] 89AWl [X) X, ¥, X, ¥, y} 71 AWl[X, X, Y, ¥ X, y]
_ + _
241920 414720 967 680
337AW1[X, X ¥, Y, Y, X] 31AW1[X, X, Y, Y, Y, Y] Awl[x) Y, X, X, X, X]
- + +
2903040 483 840 12096
13AW1[X, Y, X, X, X, Y] Awl[x) Y, X, X, Y, X] 37AW1[X, Y, X, X, ¥, y}
+ + +
725760 11520 580608
Awl[X) Y X5, ¥, X, X} 79AW1[X, Yo X5 ¥ X, Y] 71AW1[X, Y, X5 ¥, Y, X}
+ + +
6048 967 680 322560
73 Awl[x) Y, X5 ¥, Y, )/] AW]_[X, Y, Y5 X, X, X] 53AW1[X, Y Y5 X, X, y}
483 840 18144 967 680
23AN1[X, Y ¥ X, ¥, X] 11AW1[X, Y ¥ X, ¥, y} 19AW1[X, Yo ¥V ¥ X, X]
_ + _
193536 161280 290 304
AW]_[X, Yo Yo Y5 X, y} 7AW1[X, VIR ZRZRA) X} 31Aw1[xl Yo Y5 ¥s Y y}
+ + -
193536 138 240 967 680
Awl [y: X, X, X, X, X} AW1D/; X, X, X, X, )/] 97 Awl [y: Xy, X5 X5 Y, X}
+ — _
60480 34560 725760
103 AWl[Y; X, X, X, y: YJ 19 /-\W1[y1 X, X, y: X, X] 583 /-\W1[y1 X, X, y: X, Y]
+ + +
967 680 120960 2903040
53 /-\W1[y1 X, X, y: y) X] 17AW1 [y: X, X, y) y: YJ 29AW1[Y; X, y: X, X, X]
+ _ —
967 680 161280 181440
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289AW1[y, X, Y5 X, X, Y] 55AW1[)/; X, Y, X5 Y, X] 17AW1[y, X, ¥, X5 ¥, yJ

2903040 193536 53760

11AWL[Y, X, ¥, Y5 X, X] N TAW Y, X, ¥, Y, X, y] 191 AW [y, X, Y, Y, Y, X]
483 840 46 080 967 680

31AWLLY, X, ¥, Y5 Y, Y] N 13AWLTY, ¥, X, X, X, XT 0 AWy Y, Y, X5 X, X, Y]
193536 241920 : 17920

19 AW1 (Y, ¥V, X, X, YV, X] . 89 AWy [V, ¥V, X, ¥V, X, X] 53AW1 (Y, ¥, X, ¥V, X, V]
1451520 414720 : 322560 :

TLAWL[Y, ¥, X, ¥5 Y, X] N 31AW, [y, Y5 X5 Y5 Y5 Y] 83AWL[Y, Y, ¥,y X, X, X]
322560 96 768 967 680

53AWLLY, ¥, ¥ X, X, ¥y] 13 AWL[Y, Y, ¥, X, ¥, X]  31AW1[Yy, ¥, ¥, X, ¥, Y] .
967 680 64512 96 768

31LAWL LY, ¥, ¥s Yy X5 X] . 31AWL LY, Y5 ¥5 Yy X5 Y] - 3LAWLLY, ¥, ¥5 Y, Y5 X] H
483 840 193536 967 680

in[-]:= Pent[6]
Out[e]=
True

Now some computationsin HR

In[-1:=  Bur,d *= Bur,d = OHR, {x,y}, {1} [Ao [AWEXpP,[L[@[d]]1] /. aw AW :» AW; @@ (aw /. {1 > X, 2 >Yy})]1]

in[-1:= Pentyr[d_ ] := IMd[QHR,d /71 sn3,
iHR,d // So145 1/ pAy—»y,Z // pZSz_,l, QHR,d // so15 // PZSy_,1 // pox-)y // an] ===
IM; [BuR,a // SO142 /1 P2Sy,1 /1 Phyrx,ys Brr,a // SBasa,2]

in[-]:= Pentyr[2]

Out[e]=
True

;i1 Temp2 = With[{d = 4},
IMd[§HR,d /7 SNys Bur,a // SO1,2 1/ PDyLy,; // P2S;,15 Bur,d // SO142 // P2Sy,y // PO,y // pnx]]

Out[e]=

1 1 Awl[XJ X, X, YJ AWZH
O, 0y, (1,2) | Fo | Ay [ AWy [] + — Ay [X, y] Al [] - — AW [y, X] AWy [] - .
24 24 1440
1 7 AWL[X, X, Y, Y] AWz [ ] 1
— AWL [X, X, ¥, X] AW, [] + - —— AW [X, Y, X, X] AWz [] -
480 5760 480
1 AWl[X, Y, ¥ X1 AWZH 7AW1[X, Y, ¥ YJ sz[]
7AW1[X,V, x,y}szﬂ— - +
640 1152 5760
AWL[Y, X, X, X]T AWa [] AWi[Y, X, X, Y] AWa [] 19 AWi [y, X, ¥, X] AWy []
- + +
1440 1152 5760
7AW1[Y: X5, y} AWZH 7AW1D’; Y, X, X} AWZH 7A""1 [y: Y, X, Y] AWZ[]
- - +
1920 5760 1920
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7AW1D’: Y, Y, XJ AWZH 1 1
+— AWy [] AWp [X, Y] + —— AWg [X, Y] AWy [X, Y] -
5760 24 576
1 1 1
— AW [y, X] AWa [X, Y] - — AW [] AWy [y, X] - —— AWy [X, Y] AW, [y, X] +
576 24 576
1 AW [] AW [X, X, X, Y] 1
— AW [y, X] AWz [y, X] - +—— AWy [] AWy [X, X, Y, X] +
576 1440 480

7AW1H AWZ[X: X, Y, y] 1 1
*7AW1H AWZ[X) Y, X, XJ ’7AN1H AWZ[X: Y, X, YJ -
5760 480 640

AWy [T AWy [X, Y5 Y5 XT 7AW [] AWa [X, Yy, Y, Y] AW [] AWy [y, X, X, X]
- +

1152 5760 1440
AWy [] AW [y, X, X, y]  19AW [] AWp [y, X, ¥, X] 7AW [] AWy [y, X, Y, Y]
+ + -
1152 5760 1920
7AW1[]AW2[y, Y, X, X] 7AW1HAWZ[YJ Y X, yJ 7AW1HAW2[y) Yy, Y, XJ
- + +
5760 1920 5760
1 1
Ac(1,2] ey AWy [X] AWp [] AWg [] AW5 [] " a AWy [y ] AWa [] AW [] AWz [] +
AWy [X, X, X] AWy [] AWp[] AW []  AWp[X, X, y] AWy [] AWg[] AWy ]
- +
1440 1152
1 11 AW, [X, y, Y] AWy [] AW [] AWy [ ]
—— AWy [X, Y, X] AWa [] AW [] AW5 [] + +
640 5760
AWy [y, X, X] AWa [T AWg[] AWz [] 11 AW1 [y, X, y] AWa[] AWg[] AW5[]
- +
1920 5760
7AWLLY, Y, X] AW [] AW [] AWz []  AWi[y, Y, Y] AWo [] AWg[] AWz []
+ +
5760 1440
1 1
— AWp [] AW, [X] AW [] AWz [] = —— AW [X, X] AW, [X] AWg[] AWs[] +
24 480
AWy [X, Y] AW, [X] AWz [] AWs[] 1

-~ AW [y, X] AWp [X] AWz [] AW;[] -
5760 384

7AWy, y] AW, [X] AW [] AWz [] 1
+ AWy [] AW [y] AWg [] A3 [] -

5760 24
7 Ay [, x] Ay [y] AWg[] AWz [] 11 AW [X, y] AWy [y] AWg[] AWz (]
5760 5760
AWy [y, X] AW [y] AWg[] AWy[] 1
- AWy [y, Y] AWy [y] AWp[] AWy[] +
1920 480
1 7 Ay [y] AW, [x, X] AWg[ ] Alz[ ]
— AWq [X] AWy [X, X] AWz [] AWz [] + -
480 5760
AWy [X] AWy [X, Y] AWg[] AWz[] 17 AWy [y] AWy [X, Y] Alg[ ] Alz[ ]
- +
1152 5760
19 AWy [X] AWy [y, X] AWg[] AWz[] 31 AWy [y] AWy [y, X] AWg[] Alz[ ]
+ +
5760 5760

7 AWy [x] AWy [y, y] AW [] AWz[] 1
b —— AWy [y] AWy [y, y] AWg[] AWg[] -

5760 480
AWy [] AWz [X, X, X] AWg[] AWz [] 7 AWy [] AW, [X, X, y] AWz [] AWy []
. -
1440 5760

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



Dror Bar-Natan: Academic Pensieve: People: Kuno: TakingPhiFromDKToPPS.nb 2023-11-20 04:02:08

1 AWy [] AWy [X, y, Y] AWg[] AWy ]
—— AW [] AWy [X, Y, X] AwaAWj[]Jr _

640 1920

AWy [] AWy [y, X, X] AWg[] AWs[] 11 AWy [] AWy [y, X, y] AWg[] AWy[]
1152 " 5760 )

7 AWy [] AWz [y, Y, X] AWg[] AWz (] AWy [] AWy [y, Y, y] AWg[] AWy (] I
1920 1440

In[]:= PentHR [4]

Out[«]=
True
in[-]:= Pentyr [6]
out[e]=
True
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