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in[-1:= SetDirectory["C:\\drorbn\\AcademicPensieve\\Talks\\ICERM-2305"];
<< Signatures”

nier- {((2u-w+30™) mina)", (m>wn)'}
Out[]=

1 _ _ i

2u-=+3 -

{( u w+ w} N1 M7, {771%w772: Ny — w}}

in[]:= CF[{n1-7m2, N1 -"N3}]
Out[e]=

{n1-n3, Nn2-n3}

in[-1:= RulesOf[ni + ny + N3]
Out[]=
(M= -M2-n3, N1 = -M - 73}

In[-]:= Bpr{-1,231 [05 PQ[{}, 811 U =g((-3,43; [0, PQ[{}, ©1] // FM_1 4

Oout[-]=
0

0 1 ) 1

(n-3 n-1 N2 Na)

i 0 0 ) 0

N1 ) 0 0 0

i 0 0 0 0

M4 0 0 0 0

-1~ Kas /@ {X,[1, 2, 3, 4], X_[1, 4, 3, 2]}

Out[e]=
-1 1
(M N2 N3 Na) (M1 Na n3 n2)
m 2u*-1 u 1 u m 1-2u? -u -1 -u
{ﬁz u 1 u 1° 7, -u -1 -u 71}
M3 1 u 2u? -1 u s -1 -u 1-2u? -u
Na u 1 u 1 5 -u -1 -u -1

ml-1:= TL /@ {X[1, 2, 3, 4], X[1, 4, 3, 2]}

Out[«]=
0 (%}
(N-a n-1 N2 n3) (N-a n3 N2 n-1)
N4 0 1-w 0 w-1 T4 _lw-n? wo1 -2l -1
— w-1 (m—l)Z _ _2 -1 @ @ }
{ -1 w " w-1 -1 = _ et 0 el )
w w
. ) _ w1l ) w-1 - 1)2 w-1
M2 w w M, 2 (w-1) 1-w C) -—
— w-1 2 (w-1) 1 (w-1)2 ? .
3 T W w W w m_q 1-w (7] w-1 (%]
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in[-1:= Kas[Knot[3, 1]]

Out[e]=

4e(u+§) 748(u—§)

in[-1:= KasSig[Knot[3, 1]]

Out[-]=
| YA ERCI PPN LR
2 2
in[-]:= TLSig[Knot[3, 1]]
Out[-]=
—26[—23 +u] +29[\/2§ +u]

inl-1- Kas[X[1, 5, 2, 4]] UKas[X[2, 5, 3, 6]]

Oout[-]=
0

(N-s N3 N6 n-2) (N-a n-1 Ns n2)
Ts 1-20 -u -1 —u 0 0 0 0
N3 -u -1 -u -1 0 0 %] %]
Ne -1 -u 1-2u? -u 0 %] (%] 0
7, —u -1 ~u -1 ) ) ) )
N_4 0 0 0 0 1 u 1 u
N4 0 (%] 0 0 u 202 -1 u 1
Mg 0 0 0 0 1 u 1 u
T ) ] 0 0 u u 2u -1

i1~ Kas[X[1, 5, 2, 411 UKas[X[2, 5, 3, 611 // FMs,_,
out[-]=
7]

0 7] 0 -1 0 0 (%} 1

(n-s N3 Ne s 2 N-a n-1 n-2)
N_s 1-2u? -u -1 -u 0 %] 0 0
3 -u -1 -u -1 0 0 0 0
e -1 -u 1-2u2 -u 0 0 0 0
s -u -1 -u 0 u 1 u (%]
5 0 0 0 u 20 -1 u 1 0
N_4 0 0 0 1 u 1 u 0
n_q 0 0 0 u 1 u 20 -1 (%]
.y 0 0 0 0 0 0 0 0
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In[«]:=

Out[«]=

In[«]:=

Out[«]=

In[«]:=

out[e]=

Out[«]=

Out[«]=

Kas[X[1, 5, 2, 4]] UKas[X[2, 5, 3, 6]] // FMs _, // Cordon_,

0

(n-s N3 N6 s N2 n-a)
N_s 2] -u -1 0 1 u
3 -u -1 -u -1 0 0
Ne -1 -u 1-2u? -u 0 0
s -1 -u 0 u 1
M2 0 %] u 2u?-1 u
N_a u (%] %] 1 u 1

Kas[X[1, 5, 2, 4]] UKas[X[2, 5, 3, 6]] // FM_;,5 // Cordons // Cordon_,

0

0 -1 (%] 1

(N-s UE! 2 N-a)
N_s 0 2 ] ]
M3 0 0 (4] (%]
7, 0 0 (%] (4]
N_4 0 0 0 0
lhs = Kas [X[4, 2, 5, 1]] UKas[X[7, 3, 8, 2]] UKas[X[8, 6, 9, 5]1] // mc;
rhs = Kas [X[7, 5, 8, 4]] UKas[X[8, 2, 9, 1]] UKas[X[5, 3, 6, 2]] // mc

{lhs[1], rhs[1]}
Simplify[lhs[2, 2] == rhs[2, 2]]

2023-05-16 15:23:05

29(u-3) -2e(u+3) -2
2 2

(n-7 N3 Yl N9 N N-a
_ 2u% (4u2-3) u (4u*-3) 1 2u 1 u(av
-7 (2u-1) (2u+1) (2u-1) (2u+1) T (2u-1) (2usl) T (2u-1) (2usl) T (2u-1) (2usl) (2u-1)
_ u (4u*-3) 2 (2u*-1) u (4u*-3) 1 2u :
3 (2u-1) (2u+1) (2u-1) (2u+l) (2u-1) (2u+1) (2u-1) (2u+1) (2u-1) (2u+1) (2u-1)
— 1 u(4u*-3) 2u% (4u2-3) u (4u”-3) 1 2
e (2u-1) (2u+1) (2u-1) (2u+1) (2u-1) (2u+1) (2u-1) (2u+1) (2u-1) (2u+1) (2u-1)
— 2u 1 u (4u*-3) 207 (4u*-3) u (4u*-3)
Mo T (2u-1) (2usl) T (2u-1) (2usl (2u-1) (2u+1) (2u-1) (2u+1) (2u-1) (2u+1) T (2u-1
— 1 2u 1 u (4u*-3) 2 (2u*-1) u(av
1 T (2u-1) (2us1) T (2u-1) (2usl T (2u-1) (2usl) (2u-1) (2u+1) (2u-1) (2u+1) (2u-1)
_ u (4u*-3) 1 2u 1 u (4u*-3) 2u% (4
M-a (2u-1) (2u+1) T (2u-1) (2usl) T (2u-1) (2usl) T (2u-1) (2usl) (2u-1) (2u+1) (2u-1)

{—2+29[—; ol —29[; cul, 226~ 2 u] ~26[% +u])

True

http://drorbn.net/AcademicPensieve/Talks/ICERM-2305/#MathematicaNotebooks



Dror Bar-Natan: Academic Pensieve: Talks: ICERM-2305: ExtraComputations.nb

imi-1- f = KasSigePD[X[4, 2, 5, 1], X[7, 3, 8, 2], X[8, 6, 9, 5]1;

Out[«]=

-1 lhs = TL[X[4, 2, 5, 111 UTL[X[7, 3, 8, 2]]1 UTL[X[8, 6, 9, 5]] // mc;
rhs = TL[X[7, 5, 8, 4]1] UTL[X[8, 2, 9, 1]] UTL[X[5, 3, 6, 2]] // mc

Out[]=

out[e]=

Out[«]=

Plot[f, {u, -1.2, 1.2}]

05 10k 0,5

1.0

T T T T T T T T T T

T

{lhs[1], rhs[1]}
thEZ, ZD == rhSEz, 2]

20(W-1) -26(u+1) +1

3 e 9
w-1 -2w 2
w-1
0 — 0
w?+1 w+1

1-w " i
w1

(%} -w-1 0
(%} 0 w-1
0 2w 2w

n-4)

w+1

(1+26[-1+u] -26[1+u],1+26[-1+u] -26[1+u]}

True
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In[«]:=

Out[«]=

In[«]:=

Out[«]=

In[«]:=

Out[«]=

In[«]:=

Out[e]=

f = TLSigePD[X[4, 2, 5, 1], X[7, 3, 8, 2], X[8, 6, 9, 5]1;
Plot[f, {u, -1.2, 1.2}]

-1.0 -0.5 0.5 1.0

T T

T T

T T

T T

Kashaev for Knots
-KnotSignature /@ A11Knots[ {3, 8}]

KnotTheory: Loading precomputed data in PD4Knots'.

{2,0,4,2,0,2,0,6,2,-4,-2,4,2,0,0,4,
0,2,-4,2,-2,0,0,-2,2,0,0,2,4,2,0,0, -6,0, 2}

(*Uu=0;*)
Kas [Knot[3, 1]]
Clear[u]

4e(u+§) ~4e(u-Y)

1 -3+40°
—— . Pary, o1
+2uU

p [sign[; (3—4u2)] +sign[-2 (-1+20u%)] +sign[— ’

—4e(u—§) +49(u+§) -3
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in[-]:- Table[K -» 2 KasSig[K], {K, AllKnots[{3, 7}]}] // Column

outl-]-
Knot[3, 1] - 2 (-29%@ “u] +ze[§ +u])
Knot[4, 1] -0
Knot [5, 1] —»
2 (Ze{u— @) -0.951... ] +26[u— ) -0.588... ] —29[u— ) 0.588... ]—2e{u— ) 8.951... ”

o L] e[ ol

Knot[5, 2] - 2

Knot [6, 1

;1] »0
Knot [6, 2] - 2 (2e[u- ©-0.772... | -26[u- ©e.772.. ])
Knot[6, 3] - ©

, 1] 52

Knot[7, 1 (Ze[u— @ -8.975... ] +29[u— @ -0.782... ] .

ZG{U— ) -0.434... } —ZG{U— (1) 0.434... } —ZG[U— (1) 0.782... ]—ZG[U— (1) 0.975... ”

29{\/:?+u]+29[\/?+u]]

Knot[7, 2] - 2

Knot[7, 3] —»
2 (—Ze[uf ) -0.972... ]729[u7 () -0.656... } +29[u, (1) 0.656... ]+29[u— (1 0.972... ])

Knot[7, 4] - 2 (2@[-@ +u] -2@{@ +u])
Knot[7, 5] —»
2 (ze{u— @) -0.963... ] +2@[u— @ -8.757... ] —ze[u— ©0.757... ]—ze{u— ) 0.963... ”

Knot[7, 6] — 2 (2e[u— @ -0.920... ] —29[u— ) 0.920... ])
Knot[7, 7] - ©

in[-1:= £ = KasSig[Knot[10, 1]]
Plot[f, {u, -1, 1}]

Out[e]=
%]
Out[e]=
1.0+
051
1.0 0.5 t 0.5 1.0
-05+
10
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inf-1- f = TLSig[Knot[1@, 1]]

Out[«]=

Out[]=

In[«]:=

Out[e]=

In[«]:=

Out[e]=

Out[e]=

Plot[f, {u, -1, 1}]

-1.0 -0.5

-05F

0.5 1.0

(KasSig /@ Al11Knots[{3, 8}]) /. u-»>1/2

{21 0) 4) 2) e) 2J 0) 4) 2) _4J _2J 4) 21 0) e) 4)

@) 2, _4J 2) _21 0) e) _ZJ 2) 0) e’ 2) 4) 2.‘ 0) e) _4J e) 2}

f = KasSig[Knot[9, 5]]

Plot[f, {u, -1, 1}]

23 23
26{— +u]729[ +u]
2 2
n n n n 1 n n n n n n n 1 n n n n
-110 -0.5 0.5 0
-0.5F
-1.0
-15
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1= f = TLSig[Knot[9, 5]]
Plot[f, {u, -1, 1}]

Out[«]=

Out[«]=

-10 -0.5 8 0.5 .0

by
>

in[-]:= f = KasSig[Knot[8, 2]]
Plot[f, {u, -1, 1}]

Out[«]=
20(u- () -0.915... } +29[u— @) -0.529... } —29{u— ()0.529... } —29[u— () 0.915...
Out[«]=
3l
ol
1k
P S R S
-1.0 -0.5 L 0.5 1.0

http://drorbn.net/AcademicPensieve/Talks/ICERM-2305/#MathematicaNotebooks



Dror Bar-Natan: Academic Pensieve: Talks: ICERM-2305: ExtraComputations.nb 2023-05-16 15:23:05

inf-1:= £ = TLSig[Knot[8, 2]]
Plot[f, {u, -1, 1}]

Out[«]=
20(u- () -0.915... } +29{u— () -0.529... } —Ze{u— (1)9.529... } —2e[u— (1) 9.915...
Out[«]=
sl
ol
1k
i i i i 1 i i i i [ i i i i 1 i i i i
-1.0 -0.5 L 0.5 1.0

in[-1:= £ = KasSig[Knot[12, Alternating, 422]]
Plot[f, {u, -1, 1}]

KnotTheory: Loading precomputed data in KnotTheory/12A.dts.

KnotTheory: The GaussCode to PD conversion was written by Siddarth Sankaran at the University of Toronto in the summer of

2005,
Oout[-]=
—29[—T +u] +29[\/2§ +u] +29[u— @ -0.970... ] —29[u— @ -e.910... ] .
26[u- ©-e0.a80.. | -26[u- e.ase.. | +26[u- ©e.910. | -26[u- ©e.970..
Oout[-]=
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in[-1:= £ = TLSig[Knot [12, Alternating, 422]]
Plot[f, {u, -1, 1}]

Out[«]=
3 73
729[7— +u] +29[— +u] +29[u— ) -0.970... ] 729[u7 ) -0.910... ] +
2 2
2e[u— () -0.480... ] —29[u— () 0.480... ] +2e[u— (" e.910... ]—ZG[u— 1 e.97e0...
Out[«]=
3l
2+ —
] I
1k
i i i 1 i i i i i i i i 1 i i i
-1.0 -0.5 0.5 1.0

Tristram-Levine for Knots

in[-]1:= -KnotSignature /@ Al1Knots[{3, 8}]
Out[-]=
{2,0,4,2,0,2,0,6,2, -4,-2,4,2,0,0,4,
0,2, -4,2,-2,0,0, -2,2,0,0,2,4,2,0,0, -6,0, 2}

in[-]:= TL[Knot[3, 1]]
out[e]=

29(u+§) —Ze(u—g)

in[-]:= TLSig /@ AllKnots[{3, 8}] /. u—->©
Out[-]=
{2,0,4,2,0,2,0,6,2, -4, -2,4,2,0,0,4,
0,2, -4,2,-2,0,0, -2,2,0,0,2,4,2,0,0, -6,0, 2}

in[-]:= TLSig /@ Al1Knots[{3, 8}] /. u - 0.9999
Out[e]=
{0,090, 0,0,0,0,0,0,0,0,0,0,0,0, 0,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0, 0}

in[-]:= Table[K -» Column[{f = TLSig[K], Plot[f, {u, -1, 1}]}, Center],
{K, AllKnots[{3, 8}]}] // Column

out[e]=

—26[—% +u +29[£ +u}

2

2.6

151
Knot[3, 1] »
1.0F
http://drorbn.net/AcademicPensieve/Talks/ICERM-2305/#MathematicaNotebooks
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Knot[4, 1] —»

Knot[5, 1] -

Knot[5, 2] —»

Knot[6, 1] -

Knot[6, 2] —»

-1.0

-1.0p

26|u- (v)-0.951... ] +29[u— (v) -0.588...

0.5 1.0

[—

3 L
2 .
1F
-1.0 -0.5 0.5 1.0
7 7
Vi Vi
-206|- +u| +26 +u
2 2
15
10
0.5
-1.0 -0.5 0.5 1.0
0
101
0.5F
-1.0 -0.5 0.5 1.0
-05¢
-1.0

20|u- (1) -0.772...

] - 2e[u - ©e.772...

-1.0 -0.5

0.5 1.0
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729[u— ()0.588. ..

2023-05-16 15:23:05

] 729[u - ©0.951...



Dror Bar-Natan: Academic Pensieve: Talks: ICERM-2305: ExtraComputations.nb 2023-05-16 15:23:05

Knot[6, 3] >

-1.0 -0.5 0.5 1.0

Knot[7, 1] »

26[u-©-0.975.. | +26[u- @ -0.782.. | +26|u-©) 0.430. |-

Ze[u— 1) 0.434... ]—2e[u— () 0.782... ]—Ze[u— (1) 0.975... ]

5»
4»
3»
2»
1»
10  -05 05 1.0
g g
729[7 2 +u]+29[ 5 +u]
15F
Knot[7, 2] —»
10F
05F
10  -05 05 1.0

Knot[7, 3] -»

-260|u- (1) -0.972... } 729[u7 (*) -0.656... } +29[u, (1) 9.656... } +29[u, (1) 0.972...

L

-110 -0.5 0.5 10
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26[—E +u} —28{E +u]
4 4
-1{0 —6.5 055 0
-05¢
Knot[7, 4] -
-1.0F
-15F

26(u- () -0.963...

Knot[7, 5] »

20|u- (+)-0.920

] . 29[u - (©-0.757...

2023-05-16 15:23:05

]—29[u— ©0.757... ] —29[u— ©)0.963...

L

4
4

3

2

1.0

] —29[u— () e.920...

-0.5

15F
Knot[7, 6] >
10F
05Ff
-1.0 -05 0.5 1.0
(%]
1.0F
0.5F
Knot[7, 7] >
-1.0 -05 0.5 1.0
-05f
-10}
0
1.0F
0.5F
Knot[8, 1] -
-1.0 -0.5 0.5 1.0
-05}F
-1.0f

Knot [8, 2] —»

. ] +2e[u— @) -0.529...

0.5

1.0

—29[u— ©)0.529... ]—2e[u— () 0.915...

-1.0 -0.5

0.5

1.0
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Knot [8, 3] —»

-1.0 -0.5 0.5 1.0

-1.0p

151
Knot[8, 4] -
1.0
05}
-1.0 —(;.5 0t5 1.0
e 3
29[’7 +u] 729[7 +u] 726[u— © -8.630... ] +29[u— ©e.630...
-0.5 0.5
_1»
Knot[8, 5] -
_2»
_3»

26ju- (v)-0.811... ] 729[u7 (1 e.811...

2.6
279

15}
Knot [8, 6] >
10F

051

! !

-1.0 -0.5 0.5 1.0

-260|u- (1) -0.647... } +29[u— (1) 0.647...

-1.0 -05 0.5 1.0
-05F
Knot[8, 7] —»
-1.0F
-15F
0
1.0F
0.5F
Knot[8, 8] —»
-1.0 -05 0.5 1.0
-0.5}
1.0}
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Knot [8, 9] —»

-1.0 -0.5 0.5 1.0

-1.0 -0.5 0.5 1.0

Knot[8, 18] —

Knot[8, 11] —

Knot[8, 12] —

-1.0 -05 0.5 1.0

Knot[8, 13] » ‘ ‘ ‘

-1.0 -0.5 0.5 1.0
-0.5F

-1.0

20(u- (y)-0.907... } 729[u7 () 0.907...

151
Knot[8, 14] -
101

051

-1.0 -0.5 0.5 1.0
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—29[—% +u]+29[% +u]—29[— 23 +u]+29{ 23 +u]

Knot [8, 15] —»

L

10  -05 05 1.0

26(u- (1) -0.749... } —ZG[U— ©)0.749...

15F
Knot [8, 16] —»
1.0F
0.5F
-1.0 “05 05 1.0
0
10F
05F
Knot[8, 17] -» ‘ ‘ ‘
-1.0 -05 0.5 1.0
-0.5F
-1.0r
0
1.0F
05F
Knot[8, 18] » ‘ ‘ ‘
-1.0 -0.5 0.5 1.0
-0.5F
-1.0F

Knot[8, 19] —»

29[-? +u] —ze[g +u| -26[u-'© 0.966.. | -

ze[u— ) -0.259... } +29[u— 1) 0.259... } +29[u— (1) 0.966...

L ! o

-110 -0.5 ] 0.5 .0

_2F
_3F
_4F
-5F

o
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Knot [8, 20] —»

-1.0 -0.5 0.5 1.0

Knot[8, 21] -

-1.0 -0.5 0.5 1.0
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in[-1:= pd = PD[X6,10,28,24J X28,3,29,195 X26,20,27,195 X27,23,11,245 X1,12,13,305 X13,5,14,255 X17,26,18,255 X18,29,8,30

Xa4,7,22,155 X22,2,23,165 X20,17,21,165 X21,14,9,15] /. {Xi_,j_,k_,L_ 2 Xoi,g,k,-00 Xi L5,k 0 ™ X—j,k,L,—i}

1hs = TL[pd]
Out[]=
PD[X—6,10,28,—241 X_3,20,19,-28, X_26,20,27,-195 X_23,11,24,-275 X_1,12,13,-30> X_5,14,25,-13»
X_17,26,18,-25, X-29,8,30,-185 X_-4,7,22,-15, X-2,23,16,-225 X-20,17,21,-16> Y,1419,15,,21]
Out[~]=

ZG(U—i) —29(u+§) +1

(N-s N1e n-3 N8 n-1 N12 N-s N9 N-4 n7
— 2w 2 2 w? 2w 2
-6 w?+w+1 w-1 w?+w+l o T WPl e w?+w+l o w?+w+l o
— w-1 w-1
MN10 -— (%} — 7] 0 7] 0 7] 0 7]
w w
— 2 w? 2w 2 2w? 2w
-3 w?+w+l 1-w w?+w+1 w-1 w?+w+l o T Pewsl o w?+w+l 0
— w-1 w-1
Ng 0 0 -— 0 — 0 0 0 0 0
w w
— 2 2 w? 2w 2 2 w?
- (%} 1- - -1 7] - (7]
-1 w?+w+l w?+w+l w w?+w+l W w?w+l w?+w+l
— w-1 w-1
M1 ) ) ) ) Jut ) G ) ) )
w w
= 2w 2 2 w? 2w 2
-5 w?+w+l o w+w+l o w?+w+l 1-w w?+w+l w-1 w?+w+l o
— w-1 w-1
Mg 0 (%} 0 7] 0 7] -— 7] — (7]
w w
— 2 w? 2w 2 2w 2w
-4 T WPrwel @ W+l 0 W+l @ w?w+l 1-w w2+l w-
— w-1
ny 0 0 0 0 0 0 0 0 - 0
— 2 2 w? 2w 2 2 w?
-2 w?+w+l o B w?+w+1 o w?rw+l o w?+w+l o w?+w+l 1-
= w-1
N11 — 0 0 0 0 0 0 0 0 0
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inf-]:= pd = PD[X5,9,25,21, X25,4,26,225 X29,23,30,225 X30,20,12,215 X2,11,16,275 X16,6,17,285 X14,29,15,285 X15,26,7,27

X3,8,19,185 X19,1,20,135 X23,14,24,13 X24,17,1a,1s] /. {Xi_,j_,k_,L_ 2 Xoi,g,k,-ts Xi L5,k 0 2 X-j,k,L,-i}

rhs = TL[pd]

Out[]=
PD[X_s,0,25, 215 X-4,26,22,-255 X_29,23,30, 22> X-20,12,21,-305> X_2,11,16,-275 X-6,17,28,-16
X_14,29,15,-285 X_26,7,27,-155 X_3,8,19,-18> X_1,20,13,-19» X_23,14,24,-13» X—17,10,18,724}
Out[e]=
1 1
ZG(U—f) —29(u+—) +1
2 2
(N-s N1e n-3 N n-1 N12 n-s N9 N-a n7
— 2w 2 2 w? 2w 2
w-1 7] - (7] - 0 - 0
-6 wrrw+l wrrw+1 W+l w¥rw+1 wrrw+1
— w-1 w-1
Mo = 0 ot 0 0 0 0 0 0 0
w w
— 2 w? 2w 2 2 w? 2w
1-w - w-1 0 - 0 - 0
-3 wriw+l wrrw+l wrrw+l wi+w+l w¥rw+l
— w-1 w-1
Ng 0 0 -— 0 — 0 0 0 0 0
w w
— 2 2 w? 2w 2 2 w?
- (%} 1-w - w-1 7] - (7]
-1 wrrw+l wrrw+1 wrrw+l wrrw+l wrrw+1
— w-1 w-1
s 0 0 0 0 St 0 ol 0 0 0
w w
— 2w 2 2w? 2w 2
- 1- -2 -1
-5 wrrw+1 o wrrw+l o wrrw+l w wrrw+l w wrrw+l o
— w-1 w-1
Mg (7] (] (7] (%] (7] (%] -— (] — (7]
w w
— 2 w? 2w 2 2 w? 20
- 0 0 - 0 1-w - w -
-4 wrrw+l w2+l w2+l wrrw+l w?+w+l
— w-1
ny 0 0 0 0 0 0 0 0 - 0
— 2 2 w? 2w 2 2 w?
5 - 0 - R 0 - 0 - 0 : 1-
W +w+1 W +w+1 W +w+1 W +w+1 W +w+1
— w-1
1 2 0 0 0 0 0 0 0 0 0
in[-]:= 1lhs == rhs
out[e]=
True
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in[-1:= pd = PD[X6,16,28,24J X28,3,29,195 X26,20,27,195 X27,23,11,245 X1,12,13,305 X13,5,14,255 X17,26,18,255 X18,29,8,30
Xa4,7,22,155 X22,2,23,165 X20,17,21,165 X21,14,9,15] /. {Xi_,j_,k_,L_ 2 Xoi,g,k,-00 Xi L5,k 0 ™ X—j,k,L,—i}
lhs = Kas [pd]

Out[«]=
PD[X—6,10,28,—241 X_3,20,19,-28, X_26,20,27,-195 X_23,11,24,-275 X_1,12,13,-30> X_5,14,25,-13»
X_17,26,18,-25, X-29,8,30,-185 X_-4,7,22,-15, X-2,23,16,-225 X-20,17,21,-16> K14,9,15,721]
Out[e]=
-1
() (%} 7] 1 0 -1 0 0 (%}
() 1 7] (7] 0 -1 0 1 (7] (
(N-s N1e n-3 ng n-1 N12 n-s No N-a r
— 1 1 1 1 1
N_e 3 u 3 0 -5 -u -5 0 3 (
Mo u 2 u 4au?-3 0 -2 (2u*-1) -u ) -u l
— 1 1 1 1 1
-3 2 u 2 u 2 u R
Mg 2] 4u%-3 u 2 u -1 %] %] -u (
— 1 1 1 1 1
n_1 -3 0 3 u 3 0 3 0 -3 (
1o -u -2 (207 -1) -u -1 ) 2 2 u ) u |
— 1 1 1 1 1
Ts 73 -u "2 2 u 2 ° 2 !
i 0 0 0 0 0 0 ] ) [
- 1 u 1 u 1 J O
-4 2 2 2 2 2
N7 0 (%} (] (] 0 0 0 0 (7] (
— 1 1 1 1
r_o 3 0 T3 -u 3 0 - 0 3 (
M1 0 -1 .y -2 (2u*-1) -u 202 -1 0 ] u |
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in[-1:= pd = PD[X5,9,25,21, X25,4,26,225 X29,23,30,225 X30,20,12,215 X2,11,16,275 X16,6,17,285 X14,29,15,285 X15,26,7,27
X3,8,19,185 X19,1,20,135 X23,14,24,13 X24,17,1a,1s] /. {Xi_,j_,k_,L_ 2 Xoi,g,k,-ts Xi L5,k 0 2 X-j,k,L,-i}
rhs = Kas [pd]

Out[«]=
PD[X75,9,25,721: X_4,26,22,-25, X_29,23,30,-225 X_20,12,21,-30> X-2,11,16,-27> X_6,17,28,-16>
X_14,29,15,-285 X-26,7,27,-155 X_3,8,19,-18» X-1,20,13,-195 X_-23,14,24,-13> K17,10,13,724}
Out[e]=
-1
() (%} 7] 1 0 -1 0 0 (%}
() 1 7] (7] 0 -1 0 1 (7]
(N-s N1e n-3 ng n-1 N12 n-s No N-a r
— 1 1 1 1 1
N_e 3 u 3 0 -5 -u -5 0 3 (
Mo u 2 u 4au?-3 0 -2 (2u*-1) -u ) -u l
— 1 1 1 1 1
-3 2 u 2 u 2 u R
Mg 2] 4u%-3 u 2 u -1 %] %] -u (
— 1 1 1 1 1
n_1 -3 0 3 u 3 0 3 0 -3 (
1o -u -2 (207 -1) -u -1 ) 2 2 u ) u |
— 1 1 1 1 1
Ts 73 -u "2 2 u 2 ° 2 !
i 0 0 0 0 0 0 ] ) [
- 1 u 1 u 1 J O
-4 2 2 2 2 2
N7 0 (%} (] (] 0 0 0 0 (7] (
— 1 1 1 1
r_o 3 0 T3 -u 3 0 - 0 3 (
M1 0 -1 .y -2 (2u*-1) -u 202 -1 0 ] u |

in[-]:= 1hs == rhs
Out[e]=
True
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