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in[-]:= SetDirectory["C:\\Users\\T15Roland\\Wiskunde\\Bn\\HigherRank"] ;
Once[<< KnotTheory™ ];
<< Rot.m
<< FormalGaussianIntegration.m

ParentDirectory: Argument File should be a positive machine-size integer, a nonempty string, or a File specification.
ParentDirectory: Argument File should be a positive machine-size integer, a nonempty string, or a File specification.
ToFileName: String or list of strings expected at position 1 in ToFileName[{File, WikiLink, mathematica}].

ToFileName: String or list of strings expected at position 1 in ToFileName[{File, QuantumGroups}].

Loading KnotTheory™ version of September 6, 2014, 13:37:37.2841.
Read more at http://katlas.org/wiki/KnotTheory.

Loading Rot.m from http://drorbn.net/AP/Projects/HigherRank to compute rotation numbers.
in[-]1:= (*The R3 solutions from UC4A242 (written hard coded below the fold) :«x)

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

in[-]:= r@p /. Sub // CF
rem /. Sub // CF
Out[-]=
2 (~Te+Ty+T1T3) P3,§X1,i X2,1 =2 (=1 +T2) P3,j X1,§ X2,i — 2 P3,§ X1,i X2,

Out[«]=

2p3,X1,iX2,1 2 (=1+T3) p3,§X1,5%X2,i  2P3,5 X1,i X2,
- + +

T1 Tz T1

in[-]:= rlp /. Sub // CF

Out[«]=
3

) 4p1,5 X1,3
—E = 2Pp1,i X1,i —2P1,j X1,i — P1,i P1,j X1, ~

(-1+Ty) (2+T1) p %55+ -
1

N R

1
2
P1,i P1,5 X1,i X1,5 + E (3+T1) P1,§%X1,i X1,5 = 2P2,i X2,i +2P2,§ X2,i = 2P1,5 P2,i X1,1 X2,i +

(1-3T1+2T,-4T T+ 9T T, - 4T3+ 11Ty T5-18 T3 T3 - 4Ty T3+ 9 T3 T3) p1,i Pa,j Xa,1 Xa,i

<*1+T1) (*1+2T2)
(1+4T1-6T,+9T1To-9T3 T, -4 Ty T5+9T] T3) pa,5 P2 g X1,1 Xa,1 +
(-4+3T +16T T, -9TiT,+8T5-22T1 T3+ 9T T3) p1,j P2,i X1,5 X2,1

(—1+T1> <—1+2T2)
(-1+Ty) (2+T1—11T1T2—4T1T§+9T§T§) P1,j P2, X1,§ X2,1

(-1+T1) (-2+2T,)
2py,i P2,5 X%,i—g (-1+Ty) (4+Ty) p%,j X%,i+2P1,i P2, X1,i X2,5 —

(3 T1-4T,+ 7Ty T, -9T2T,-4T,T5+972 T%) P1,5 P2, X1,1 X2,

= P2,i P2,j X2,i X2,5 +
~1+2T,
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(T +4To- 11Ty T, - 4T T3+ 9TiT3) P15 Payi X34

+

(5+T2) p%,j X2,i X2,§ +
2 (-1+2Ty)

P, N

(-1+T1+6T,-11T1 T, -4T1 T3+ 9 T3 T3) p1,5P2,j Xs,1

— P1,i P2,5 X3,i —
2 2(-1+2T,)

2p3,i X3,i +P3,§X3,i +2P1,5 P3,i X1,i X3,1 — 2 P1,i P3,5 X1,1 X3,i —
(-3T1+4T,-5T1T,+18Ti T, - 4T T3+ 2TiT5-9T3 T3 - 4T T3 + 9T T3) Pa,j P3,j X1,1 Xs,1

+

1427,

(6-4Ty+T3+4T,-13T1 T, - 4T T3+ 9TIT3) p1,iPs,i X1, X3,4

+P1,i P3,j X1,5 X3,i +
(*1 +T1) <*1+T1 T2>

(-3+T1-T3+6T,-4T T, +12T2T, -7 T2T3-9T3 T3 - 4TI T3+ 9 T3 T3) p1,j P3,j X1,5 X3,1
.

(*1+T1) (*1+2T2)
1

P2,5 P3,i X2,i X3,i — P2,i P3,j X2,i X3,i — (—1 +T1+5T, - 4Ty T, +2T5-20T, T3 +
(*1+T1> (*1+2T2)

10T3T5-8T5+18 T T3+ 11 T3 T3 -9 T3 T3+ 8Ty T3 - 22 T3 15+ 9 T3 T3) P25 P3, g X2,1 X3,1 -
((-3+2T1-Tp+21T T, - 11T T, +14T5 - 44T T3+ T3 T3+ 9T T5-8T53+10 T, T +
33T373-18T3T3+8 Ty T5- 22T T3 +9T3T3) pa,y P31 X2,5 X3,1) / ((-1+T1) (-1+Ty)
(Te+4To - 11Ty T, - 4T T5+9T3T3) pa,i P3,j X2,§ X3,

(*1+2T2) (*1+T1T2))+ -
(*1+T1) (*1+2T2)

(—1—3T2+12T1T2—Tsz+6T§—11T1T§—7T§T§—4T1T§+9T§T§> P2,5 P3,§ X2, X3,1

(-1+T1) (-1+Ty) (-1+2T,)
1

P3,i P3,j Xg,i +
2 (-1+Tq) (-1+2Ty)

(-1+T1Ty) (-2+2T1+4T,-7T T, +2T5T,- 2Ty T5+18 T3 15 -9 T3 15+ 8Ty T3 - 22 T3 T3+ 9 T3 T3)
s (-4+9T1) P3,5j X3,5
P3,5 X3,i * -
T1
(-4+3T -T{+12T, - 17Ty T+ 12T T, - 4Ty T3+ 2 T3 T3 -9 T3 T3 - 4T3 T3+ 9 T3 T3) P1,i P3, X1,1 X3, 5

(*1+T1) (*1+2T2) (*1+T1 Tz)

<2 -4Ty+ T%) P1,5P3,jX1,i X3,5  (-1-To+T1T2) Pa2,i P3,j X2, X3,
- + +

*1+T1T2 (*1+T2) (*1+T1T2>
(-1+Ty) (1-T1-2T2+T§T2-8T§+26T1T§-11T§T§+8T1T§—22T§T§+9T2T§) P2,5 P3,5 X2,1 X3,

+

(—1+T1) (—1+2T2) (—1+T1T2)
(-3+2T1-2Tp+18 Ty T, -9Ti T, +8T5-22T1 T3+ 9 T3 T3) P3,1 P3,j X3,1 X33

(-1+T1) (-1+2Ty)
1

(-5+4T +2T+ 11T T, -7 T Ty +
2 (-1+Tq) (-1+2T,)
8T5-24T T3 +27TiT5-9T3T5+8T T3 -22T T3 +9 T3 T3) p3 5 X3,1 X3, 5

in[-]:= rdm /. Sub // CF

Out[e]=
2

3 2 (~2+T]) p1,5 %1, ,  (F14T) (1+2Ty) piyxi;
— +2P1,iX1,i - +P1,i P1,5 X1,5 —
T2 273
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2
4 p1,5 X1, 5 (1+3T1) p1,5 X1,1 X1,
——— +P1,i P1,§ X1,i X1,§ - +2P2,i X2,i —2P2,5 X2,i —
T, 2T,

(-2+3T1-4To+16 Ty T, -9Ti T, +8T5-22T1 T3+ 9T T3) P15 P2,i X1,1 X2,1

T]_ (*1+2T2>
(-1-T1+8T,-10T; T, +9T; T, -8T5+15T, T5-18T; T3 -4T, T3+ 915 T3 i P2.5 X1.4 X2 1
1+0 1 12+3 1717 2t 113 112 112+39 17 2) P1,i P2, X1,i X2,i

+

(—1+T1) T2 (—1+2T2)

1 2 2 2 2 2 3 3 2 13
——————— (4T, +8T, - 14T, T, +18T1 T, - 12 T3+ 35T, T3 - 36 T; T3+ 813 - 26 T; T3 + 18 T3 T3
T1T2 (—1+2T2)

(-4+3T +16T T,-9TiT,+8T5-22Ty T3+ 9T T3) p1,jP2,i X1,5 X2,5
.

P1,5 P2,j X1,i X2,i -
(-1+T1) (-1+2T,)

(-1+T2) (2-4T1+4T,-13T1 T2+ 9T T,) P1,jP2,j X1,j Xa,1
N

(*1+T1) Tz

(1+7T5) Pa,iP2,3 X33  (-1+Ta) (3+2T3) p3 x5 5
- 3 - 2p1,i P2,j X1,i X2,5 +
T2 2715

(2+4T1-8Ty+ 11T T, -9Ti T, -4 T T3+ 9T T3) p1,5 P2, j X1,1 X2,3

+ P2,i P2,j X2,i X2,5 —
Tl (*1 + 2 Tz)

3(1+T2) p3,4%2,i %Xz, (Ta+4To-11TyT,-4TyT5+9T5T5) p1,jP2,iXs,i

2T2 2T1 (—1+2T2)
P1,iP2,iXs,i (~T1+3TiTp+4T3-11T T5-4Ti T3+ 9TiT3) p1,jP2,j Xs,1

2T2 2T1T2<—1+2T2>

+2P3,i X3,1 -

(—4+9T1—Tf+8T2—18T1T2+T§T2—4T1T§+15T§T§—9TiT§—4T§T§+9TiT§) P3,5 X3,1

T2T, (-1+2T,)

(4-4T +T3+4T,- 11Ty T, - 4Ty T3+ 9T5T3) P1,5 P31 Xa,5 X3,4

+

Tl (*1+T1T2)
(<271 +4T - 7T T+ 10T T, - 4Ty T3+ 2T T5 -9 T3 T5 - 4TI T34 9 T3 T3) pai P3,j Xa,i X3,

(*1+T1> T1T2 (*1+2T2)
(2-6Ty+T3+TiTo+ 8T T, - 4Ty T3+2TiT5-9T3T5-4TiT3+9T3T3) 1,5 P35 X,i X3,5

T2T, (-1+2T,)

(6 —AT +T2+4T,-13T,T,-4T,T24+9T2 Tg) P15 P3,iX1,5 X3,1  P1,iP3, X1,j X3, i
- +

(—1+T1) (—1+T1T2> T2

(-4+6T1-2T3+8T, - 11Ty T, + 4T T, +4T5- 11T, T3-4T1 T3+ 9T T3) p1,jP3,j X1,§ X3,1
+

(*1+T1> T1T2 (*1+2T2>
((-2+T1-3T,+22T1T,-10T] T, +147T5-42 T, T3 - T3 T5+9T;T5-8T3+10T; T3 +33T; T; - 18 T3
T3+8T T3 -22T3T5+9T3T5) P2, i P31 Xa,1 Xa,1) / ((m1+T1) T (-1+2T,) (-1+T1Ty)) +
((-2+Ty) (T1+3T,-12Ty T, -6T5+17 Ty T5+9TiT5+4T3-3T, T3-18T3 T3 -4 T, T3+ 9717 T3)

1

P2,i P3,§ X2,i X3,i) /((*1+T1) Ty (m1+Ty) T (-1+2T,)) - ———
(-1+T1) T, T3

https://drorbn.net/AcademicPensieve/Projects/HigherRank/Rolands_A2/#MathematicaNotebooks



Dror Bar-Natan: Academic Pensieve: Projects: HigherRank: Rolands_A2: A2Knots.nb 2024-06-03 06:26:41

(1+T -T3+5T,-24T; T, +11T3T,-8T5+18 Ty T+ 11 T{ T3 -9 T3 T2+ 8T T3 - 22T T3+ 9T T3)
P2,y P3,9 X2,1 X3,1+ ((-3+2T1-Tp+21T T, - 11T T, + 1475 - 44T T3+ T3 T3+ 9 T3 T5 -
8T3+10T T3 +33T1 T3 -18T3 T3+ 8T T3 -22 T3 T3+ 9 T3 T3) P2, P3,i X2, X3,1) /
((1+T1) (-1+T3) (-1+2T3) (-1+T1T3)) -
(To+4T,- 11Ty T, - 4Ty T3+ 9T T3) P2,i P3,j X2, X3,4 1

(*1+T1) T1 (*1+2T2> (*1+T1) T1T2 (*1+2T2>
2 2 2 2 12 3 32 3 2 13 313

(1+6T,-25T; T, +10T3T,-12T5+29 T, T3+ 11 T3 T5-9T; T3+ 12T, T3 - 31T T3+ 9 T3 T3)
P2,5 P3,j X2,5 X3,i -
((2-T1+4T,-23T1T,+11T3T,-8T5+20 T, T5+9T;T5-9T; 75+ 8T, T3 -22T3 T3+ 9 T3 T3)

P3,iP3,i%5,1) / ((-1+Ty) TyTp (-1+2T5)) +
((-14T1Ty) (1+6T,-28T;T,+13T3T,-8T5+18 Ty T3+27 T3 T5-18T;T5+16T, 75 -
(=4 +9T1) p3,q X3,5

.
L

44TITS+ 18T T5) p35%5,5) /(2 (-1+Ty) T3T5 (-1+2Ty)) -

(—4+3T1—Tf+12T2—17T1T2+12T§T2—4T1T§+2TfT§—9TiT§—4T§T§+9TiT3) P1,i P3,j X1,i X3,

<—1+T1) (—1+2T2) (—1+T1 Tz)
(2+T1-8Tp+ 11Ty T, -9Ti T, - 4Ty T3+ 9TIT3) pa,jPs,j X1, X3,

T]_ (—1+2T2>
(=1-Ty+T1Ty) P2,i P3,j X2,1 X3,§ (-2+T1) <1+2T2*9T1 T,-4T5+9T, T%) P2,3 P3,5 X2,i X3, 3

(=1+T2) (-1+T1Tp) (-1+T1) (-1+2T,)

(_3+2T1-2T2+18T1T2-9T§T2+8T§_22T1T§+9T§T§) P3,i P13, X3,1 X3,
.

(—1+T1) (—1+2T2)
((1+6T2-31Ty T, +15T3T,-8T5+16 Ty T3 +45T3T5-27 T3 T5+24 T, T3-66T; T3+ 27 T; T3)
P3,1%3,1%3,3) / (2 (-14T1) Ty T (-1+2T5))

inf-]= Pelly 1_, J ] :=2 (-Te+Ta+T1Ty) P3,jXa,i X2,i -2 (-1 +T3) P3,j Xa,j Xa,i = 2 P3,; X1,i X2, j
(xfrom rep«)

. . 2p3 i Xy,iXa,i 2 (-1+T3) P3,jXq,7X2,i 2P3,;jX1,i X2, 5
rel-1, 1_, j_1 := - + +
T1 T, T1

ri[1, i_: J_] i=
3 1 4p1,jX1,j

-— -2pP;,iX1,i - 2P1,j X1,i - P1,i P1,; Xi,i -; (-1+Ty) (2+Ty) Pi,j Xi,i + T— =
1

1
2
P1,i P1,j X1,i X1,5 + ; (3+T1) P1,5X1,i X1,5 =2 P2,i Xa,i + 2 P2, X2,i = 2 P1,5 P2,i X1,i X2,i +

(1-3T1+2T,-4T T, +9TiT,-4T3+11 Ty T3 -18T3 T3 -4 Ty T3+ 9 T3 T3) pa,i P2, j X1 Xa,1
+

(—1+T1) (—1+2T2)
(1+4T1-6T,+9T T, -9Ti T, - 4T T3+ 9 T3 T3) Py, P2, j Xa,i Xa,i +
(-4+3Ty+16T T, -9T3T,+8T5-22T T3+ 9T T3) p1,j P2, Xa,5 X2,

(-1+Ty) (-1+2T,)
(-1+Ty) (2+Ty-11Ty T, -4T T3+ 9T5 T3) 1,5 Pa,j Xa,5 X2,

(—1+T1) (—1+2T2)
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1
2p, i Pz,jxg,i-; (-1+T) (4+T,) P%,jX§,1~+2P1,i P2, X1,i X2, -

(3T1-4T+ 7Ty T,-9T3T,-4T T3+ 9T T3) pa,5 P2, Xa,i X2,

= P2,i P2,5 X2,i X2, +

—1+2T2
, (Te+4T,-11T T, - 4T T3+ 9T5 T3) pa,j P2,i X3,
= (5 +T2) pzjj Xz)i Xz)j + +
2 2(-1+2T,)
1 (-1+T1+6T,-11T1 T, -4T T3+ 9T T3) pa,; P2, X3,

~ P1,i P2,5 X3,i =
2 2(-1+2T,)

2p3 i X3,i +P3,5 X3,i +2P1,5 P3,i X1,i X3,i = 2 P1,i P3,j X1,i X3,i —

(-3T1+4T2-5T1T2+10T§T2-4T1T§+2T§T§-9TiT§-4T§T§+9T3T3) P1,7 P3,j Xa,i X3, 1
+

—1+2T2
(6-4T +T1+4T,-13Ty T, -4 T T3+ 9T5 T3) p1, 5 P3,i X1,5 X3,

+ P1,i P3,5 X1,5 X3,i +
(—1+T1) (—1+T1 Tz)

(-3+T1-T§+6T2-4T1T2+12T§T2-7T§T§-9TiT§-4T§T;+9TiT§) P1,i P3,j X1,7 X3,i
+

(-1+Ty) (-1+2T,)

P2,5 P3,i X2,i X3,i = P2,i P3,5 X2,i X3,i -
1

(-1+T1+5T,-4T; T, +2T5-20T; T5+10T; T5-8T5 +
(-1+Ty) (-1+2T,)

18T T3 +11Ti T3 -9 T3 T3+ 8Ty T3 - 22 TI T3+ 9 T3 T3) pa, 5 P35 Xa,1 X3, 1 -
((-3+2T1-T,+21T T, -11Ti T, + 14T - 44T, T3+ Ti T3+ 9T T3 -8 T3+ 10T, T5 +
33TiT5-18T T3+ 8T T3 -22 T3 T3+ 9 T3 T3) P, i Ps,i Xz, 5 X5,1) / ((~1+T1) (-1+Ty)
(Te+8T,-11Ty T, - 4Ty T3+ 9 T3 T3) py,i P3, 5 X2, 5 X3, 4

(-1+2Ty) (-1+T1Ty)) + -
(—1+T1) (—1+2T2)

(-1-3T,+12Ty T, -TiT,+6T3- 11T, T3 -7 Ti T3 -4 T T3+ 9T T3) pa,; P3, 5 X2, 5 X3,4

(—1+T1) (—1+T2) (—1+2T2)

1
P3,i P3,5 X3, + (-14T,Ty)
2(-1+Tq) (-1+2T,)

(-2+2T1+4T,- 7Ty T, +2 T2 T, - 2T, T2+ 18 T2 T2 -9 T3 T2+ 8T, T3 - 22 T2 T3 + 9 T3 T3)
2 & (-4+9Ty) p3,; X3,
P3,; X3 ; + -
Ty
((-4+3T1-T§+12T2-17T1T2+12T§T2-4T1T§+2T§T§-9TiT§-4T§T§+9TiT§)
P1,i P3,jX1,1‘X3,j)/ ((-1+Tg) (-1+2T,) (-1+T31Ty)) -

(2 -4T,+ Ti) P1,j P3,j X1,i X3,5 (-1-Ty+ Ty T3) Pa,i P3,; X2,i X3, 5
+ +

14Ty T, (-1+Ty) (-1+TyTy)
((-1+7T2) (1-Ty-2T,+TiT,-8T3+26 T, T5-11T; T3+8T; T3 -22T T3 +9 T3 T3)
P2, ; P3,jX2,iX3,j)/((-1+T1) (-1+2T;) (-1+T1T3)) +
(-3+2T1-2T,+18T T, -9Ti T, +8T5-22T; T3+ 9T5 T3) P3,i P3, 5 X3,i X3,

(—1+T1) (—1+2T2)
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1

(-5+4T1+2T,+11T T, -7T; T, + 875 -
2(-1+Ty) (-142T,)

24T1T§+27T§T§-9T3T§+8T1T§-22T§T§+9T2T§) P3,; X3,1 X3,

ri[-1, i_: J_] o=

3 2 (-2+T2) py,jxa,0 , (14T (1+2Ty) pf ;xi;
— +2Py,iX,i- " +P1,iP1,j Xg,i - > -
2 12 e
4pg,;Xq,; (1+3Ty) Pi,j X1,i X1, 5
—— +P1,i P1,5 X1,i X1, - +2P2,i Xz,i = 2P2,5 X2,i -
T 2T,

(-2+3T1-4T,+16T T, -9T; T, +8T5-22T; T3+ 9T5 T3) p1,;j Pa,i X1,i Xa, 4

Tl (—1+2T2)
2 2 2 2 -2 3 2 -3
(—1—T1+8T2—10T1T2+9T1T2—8T2+15T1T2—18T1T2—4T1T2+9T1T2) pl,i pz’jxljiXZ)i

(—1+T1) Tz (—1+2T2)
1
T1T2 (—1+2T2)
2 2 2 2 2 3 3 2 3
(-4T,+8T,-14T; T, +18 T T, -12T;+35T, T;-36T; T;+8T;-26T; T;+18T; T5) py,;
(-4+3Ty+16T T, -9TiT,+8T5-22T; T3+ 9 T3 T3) Py, P2, Xa,5 Xz,

P2,5 X1,i X2,i — +
(—1+T1) (—1+2T2)

(-1+Ty) (2-4T1+4T,-13T1 T, +9T5T,) p1,j P2, Xa,5 X2,0 (1+T2) Pa,i P2, X3 ;
+ -

(—1+T1) Tz Tz

(-1+Ty) (3+27T,) p3 ;%3 ;

> -2p;,iP2,;jX1,i X2,5 +
2T
2

(2+4T1-8T+11T T, -9Ti T, - 4T T3+ 9 T3 T3) p1,j P2, s X1,i X, ;

+ P2,i P2,5 X2,i X2,5 —
T1 (-1+2T,)

3(1+Ty) ps, ;%1% (Te+8T,-11TyT,-4TiT3+9T3T3) py,jPa,i Xs,i

2T2 2T1 (—1+2T2)

P1,i P2, X3, (-T1+3T1T2+4T§-11T1T§-4T1 T3+9T2 Tg) P1,7 P2, X3,
+

+2p3,i X3,i -
2T2 2T1T2 (—1+2T2)

(-4+9T -T3+8T,-18T T+ T T, - 4Ty T3+ 15Ti T3 -9 T3 T3 -4 T T3+ 9 T3 T3) p3, 5 Xs,¢

TIT, (-1+2T,)
(4-4T +T+4T,- 11T, T, -4T T3+ 9T T3) Pa,5 P3,i X1,i Xa, ¢

+
T1 (-1+T,T)

(-2T1+4T,-7T T, +10Ti T, - 4T, T3+ 2 T3 T3 -9 T3 T3 - 4T; T3+ 9 T3 T3) pu,i P3,;j Xa,i X3,

(—1+T1) TlTZ (—1+2T2)
(2-6Ty + T2+ T T, +8TiT,-4T T3+ 2TiT5-9T3 T3 -4Ti T3+ 9 T3 T3) Py, P3,j Xa,i X3,

T2T, (-1+2T,)

(6—4T1 +T7+4T,-13T,T,-4T; T3+9T2 Tg) P17 P3,i X1, X3,i  P1,iPs,j Xa,; X3, i
- +

(—1+T1) (—1+T1T2) Tz
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(-4+6T1-2T3+8T, - 11T T, +4Ti T, +4T5- 11T T3 - 4T T3+ 9 T3 T3) p1, 5 Ps,j Xa,5 X3,

+

(—1+T1) Tsz (—1+2T2)
((-2+T1-3T,+22T,T,-10T; T, +14T5; - 42T, T - T3 T3 +
9T T5-8T5+10T, T, +33 T T3 -18 T3 T3+ 8T, T3 - 22 T3 T3+ 9 T3 T3)
P2, P3,i X2, X3,i) / ((1+T3) T2 (-1+2T,) (-1+T1T3)) +
((-2+Ty) (Te#3T,-12T;T,-6T3+17 T, T3+9Ti T2 +4T3-3T, T;-18 T2 13- 4T, T3+ 9T; T3)
P2,i P3,;j X2, Xa,i) / ((m2+Tq) Ty (-1+T3) T (-1+2T5)) -
1
————————— (14T -T}+5T,- 24T, T, + 11 T3 T, - 8T+ 18T, T3+ 11 T3 T3 -
(-1+Ty) T, T3
9TITo+8T T3-22T1 T3+ 9 T3 T3) pa,j Ps,j Xa,i X3, +
((-3+2T1-Tp+21 T T, - 11T T, +14T5 - 44T T3+ Ti T2+ 9T} T3 -8T;+10 T, T3 +
33TiT;'18TiT;+8T1Tg'22TiTg+9TiTg) pZ,jPS,ixz,jx3,i)/((—1+T1) (-1+T,)
(Te+4T- 11T T, - 4T T3+ 9 T3 T3) pa,i P3,j X2, X3,
(—1+2T2) (—1+T1T2))— =
(-1+T3) Ty (-1+2T,)

1

(1+6T,-25T; T, +10T3 T, -12T5+29T; T3 +
(—1+T1) TlTZ (—1+2T2)

11T3T5-9T3 T3 +12 T T3 - 31 T3 T3+ 9 T3 T3) Pa, 5 P3, s X2, 5 X3,1 -
((2-T1+4T,-23T, T, +11T3T,-8T5+20T, T3 +9T; T3-9T3 T3+ 8T, T3 -22T3 T3+ 9 T; T3)

P3,iP3,5%5,:) / ((-1+T3) Ty T (-1+2T3)) +
((-14T1Ty) (1+46T,-28T;T,+13T3T,-8T5+18 T, T5+27T;T5-18T;T5+16 T, T3 -
(-4+9Ty) p3,; X3,

T '

((-4+3T1-T3+12T,-17 T3 T, + 12T} T, 4Ty T3+ 2 T2 T3 -9 T} T3 -4 T T3 + 9 T3 T3)

P1,i P3,jX1,iX3,j)/((-1+T1) (-1+2T) (-1+T1Ty)) -
(2471 -8T+11T T, -9Ti T, -4 Ty T3+ 9 T3 T3) p1,j Ps,j Xa,i X, ;

AATITS+18TiT3) p3 x5 ;) / (2 (-1+Ty) TiT5 (-1+2Ty)) -

Tl (—1+2T2)
(-1-T +T1T3) P2,i P3,;j X2,i X3, 5

(—1+T2) (—1+T1 T2)

(-2+T1) (1+2T,-9T1T,-4T3+9T1T3) 2,5 Ps,j Xz, X3, 5

(-1+Ty) (-1+2T,p)
(-3+2T1-2T,+18T T, -9Ti T, +8T5-22T; T3+ 9T5 T3) P3,i P3, 5 X3,i X3, j

+

(—1+T1) (—1+2T2)
((1+6T,-31T T, +15T3T,-8T5+16 T, T3 +45T3T5-27T3T5+24 T, T, -66T; T3 + 27 T3 T3)
P3,iX3,i%3,5) /(2 (-1+T1) Ty T, (-1+2T5))
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in[-]:= T3 =Tq Tp;
S={x_,p_};
qls_, 1_, j_] :=
SUM [Xq,i (Pa,i = Pa,is1) +Xa,5 (Pa,j = Pa,js1) *+Xa,i ((1-T3) Payies + (Ta-1) Pa,je1)s {as 3}];
Yile s R_.1 = @ (3/2-Xq,k P1,k - X2,k P2,k = X3,k P3,k) 3
L[Xi 5 [5_11 :=T3E[-q[s, i, j] + rels, i, jl +eri[s, i, j]1 +0[e]?];
L[C [ 1] :=
T§E[-X1,k (P1,k — P1,ks1) — X2,k (P2,k = P2,k+1) — X3,k (P3,r — P3,k41) + € Y1[2, R] +0[€]2]3
LK ] := (27) FeatureslI ¢y £ /@ Features [K][2]];
Vs; :=Sequence([ps i, X1,is P2,is» X2,i5 P3,is X3,i]3
vs[K_ ] := Unione@eTable[{vs;}, {i, Features[K][1]}]

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

Out[e]=
Features[7, C4[-1] Xp,6[-1] Xs,1[-1] X7,5[-1]]

in[-]:= FKnot31nullm =
Features[16, Xie,14[1] X13,11[1] X10,8[1] C15[1] C12[1] Co[1] C4[-1] X3,6[-1] X5,1[-1] X7,3[-1]]

Out[e]=
Features[16, C4[-1] Co[1] C12[1] Cy5[1] Xp,6[-1] X5,1[-1] X7,3[-1] X10,8[1] X13,11[1] X16,14[1]]

in[-]1:= Short [£ /@ FKnot31nullm[2], 10]
Out[-]//Short=

P X 4p1,1X1,1 2 (‘2+T%> P1,6 X1,2
T T3 E[eSeries | <<l 3- —— 1 2p1 5% - - v <4415 +
L T2

(-3+2T1-2T,+18T T, -9Ti T, +8T5-22 T3 T3+ 9 T3 T3) P3,14 P3,16 X3,14 X3,16

+
(-1+T1) (-1+2T5y)

1

(-1+T1Ty) (24271 +4T,- 7T T, +2TiT,-2T; T3+
2 (-1+Ty) (-1+2Ty)

18T3T3-9T3 T3+ 8Ty T3-22 T2 T3+ 9 T3 T3) Pl 10 3 16 - P31 P16 3,16 |

i1~ Short[£[Knot[3, 1]], 10]

in[-]:= vS[Knot[3, 1]]
Out[-]=
{P1,15 P1,25 P1,35 P1,45 P1,55 P1,65 P1,75 P2,15 P2,25 P2,35 P2,45 P2,55 P2,6>
P2,75 P3,15 P3,25 P3,35 P3,45 P3,55 P3,65 P3,75 X1,15 X1,2, X1,3, X1,4, X1,5, X1,65 X1,7),

X2,15 X2,25 X2,35 X2,45 X2,55 X2,65 X2,75 X3,15 X3,25 X3,3, X3,45 X3,5, X3,6, X3,7}

in[-]:= FKnot31nullm[1]

Out[e]=
16
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In[-]:= jCF[L /@FKnot31nullm[2] ] d Union @@ Table[{vs;}, {i, FKnot31nullm[1]}]

Out[-]=
(281474 976710656 *° T3 T3
E|eSeries[@, (-7+21T;-29T7+23T;-9T7+35T,-98T;T,+107T;T,-66T; T, +
9T T, +12T3T,-79T5+157 T, T5-139 T3 T3 +30T3 T2+ 52 T3 T5-38T; T5 -
778724109 T3 - 142 T, T3+56 T2 T2+ 75T3T5-73 T4 T2 - 28T, T3+ 70T T3 -
9T/ T3-91T3+19T, TH+91T2T5-108 T3 T5-83T4T5+232T;T5-167TST5 +
12T]T3+3T5T5+46T5+78T,T5-97TiT,-58T3T5+334T5T5-376T5T5 +
160 TS TS+ 22T T5-9T8 T, -8T5- 84T, TS +4T3T5+196 T3 TS - 370 T3 TS +
270 T3 To-36 TS TS - 58T, TS+ 7 T8 TS+ 24T, T3+ 72T T5-170 T3 T5+172T5 T} -
30T T,-85TST,+61 T, T,+ToT,-32TaT5+22T3T5+30T1T5-88 T3 T5+78 TS TS -
21T{T5-9TiT5+16T;T5-30T1T5+30T; T5-18T5T5-6 T T5+6T3 T5) /
((1-Ti+T3)? (-1+2Ty) (1-T,+T3)? (1-Ta T+ T3T3)%)]]) /
((1-Te+T3) (1-T2+T3) (1-TiT,+T573))

In[«]:= jL[Knot[3, 1]] d vs[Knot[3, 1]]

Out[e]=
- ((16384 42 ' TI TS

E[eSeries[@, (-7+21T;-29T;+23T;-9T1+35T,-90T;T,+107 T3 T,-66T; T, +
9T T, +12T3T,-79T2+157 T, T2-139T:T3+30 T3 T2+ 52T; T3-38T; T3 -
7TST2+4109T3-142T, T3+56T:T5+75T3T3-73T;T5-28T, T3 +70 To T3 -
9T T5-91T5+19T; T3+91 T3 T5-108T; T; -83T{ T3 +232T; T; - 167 T3 T; +
12T T3+3T8T5+46T5+78 T, T5-97T2T;-58T:T;+334T; T5-376 T> T3 +
160TST +22 T T53-9T5T5-8T5-84T, TS +4 T3 TS +196 T3 TS - 370 T TS +
270T; TS -36 TS TS -58 T, To+7T5T5+24T, T, +72 T3 T,-170 T3 T5 + 17217 T} -
30T T,-85TSTo+61T, T+ ToT,-32T3To+22 T3 T5+30T;T5-88T, T3 +78T5 Ts -
21T T5-9T3T3+16T3T53-30T; T5+30T; T5-10T; 15 -6 T; T3+ 6 T3 T3) /

((1-Te+T3)? (-1+2Ty) (1-T,+T3)* (1-T1 T+ T173)%)]]) /
((1-Te+T3) (1-T2+T35) (1-Ti T, +T773)))

inf-)- Timing [IL[Knot[4, 111 d vs [Knot [4, 1]]]
Out[«]=
{582.469,

(1048576 n*° T3 TS E [eSeries [0, (12-17T;+6T; -57T,+96 T T, -42 T3 T, +54T5 - 54T, T5 -
48TIT5+54T3T5-6T3T5-12T;-24T, T3 +102T2T5 - 72 T3 T3+ 9T T3 + 8T, T3 -
18TIT3+9T3T5) / ((1-3Ty+T]) (1-3T,+T3) (1-3T1T,+T1735))]]) /

((1-3Ty+T3) (1-3T,+T3) (1-3TyT,+T373))

in[-]:= Features[Knot[3, 1]]
Out[e]=

Features[7, C4[-1] X3,6[-1] X5,1[-1] X7,3[-1]]

And now the mutants!
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in[-]:= KTKnot = Knot[11, NonAlternating, 42];
ConwayKnot = Knot[11, NonAlternating, 34];
Alexander /@ {KTKnot, ConwayKnot}

out[e]=
(18, 18&)

in[-]:= A2Conway = Timing [IL[ConwayKnot] d vs[ConwayKnot]]

Out[e]=
$Aborted

A2KT = Timing [jL[KTKnot] dvs [KTKnot]]

Reidemeister 2b

o s

Territory: (x | p) > Xijj-S

Y

mn[-1-= {lhs2b} = Cases[
j]E[Sum[ﬂa,i Pa,i * Ma,j Pa,js> {5 3}1]1 L/@ (X4,5[1] Xiv1,542[-1]) d{VSi, VSj, VSi,1, VSji1}s

eSeries[& , 71 » 7, oo]

Out[«]=

2 T2 2 2
(dy7+€77 TET3) P3,5.1 73, 5

T

{2C1+C5+C7+C19+

(-2dy7+2dgy Ty To+dge T1 To+Cao T3 T3) P3,2.1 P3,2.5 713, 5 . (d77-2 d77 Ty To-dg Ty To+Cas T3 T3+d77 T3 To+dge T2 T3+dss T3 T3) P3 5.5 713 5 }
313 8 18

large output show less show more show all set size limit...

in[-1:= {rhs2b} = Cases[‘J-]E[Sum[m,)i Po,i + Ta,j Pa,js {25 3}11

L/@ (C;[0] C4,1[0] C5[0] C4,1[0]) d{VSi, VSj, VSi,1, VSj.1}, €Series[& , 7 ] » 7, °°]

out[e]=

{0}

in[-]-= eqn2b =
CF[CF[CF[lhs2b - rhs2b] /. {$A$C » a;, $A$D - a,, $B$C > a3, $B$D - az}] /. {$A | $B » 0} ]

in[-]:= cvs2b = Union@Cases[eqn2b, p | m , »];

in[-]1:= eqns2b = CoefficientRules[eqn2b, cvs2b] /. (_—»c_) = (c =0);
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In[«]:=

In[«]:=

In[«]:=

In[«]:=

Out[«]=

In[«]:=

Out[e]=

In[«]:=

In[e]:=

Out[]=

In[«]:=

Out[]=

In[«]:=

In[«]:=

Out[«]=

vars2b = Union@Cases[eqn2b, d , «];

eqns2b // Column
{sol2b} = Solve[eqns2b, vars2b]

Cases[sol2b, a , =]

{064, A1, A3, O3, A3, Qg,y, Az, A3, Oz, A3, A1, Apy A2y A3, Ag,y Qg Og, Ay A1, A3, O(4}

eqn2b /. sol2b // CF

Verification of Invariance Under Reidemeister 3b

Invariance Under R2c

. '-’—*-
it )t
Et
AR
S .
1

lhs2c = J‘]E [Sum[na,i Pa,i + 7a,j Pa,js {a, 3}11]

L/@ (Xi,1,5[1] Xi,4.2[-1] C4,1[1]) d{VSi, VSj, VSi.1, VSj.15 VSj.2}

rhs2c = JE [sum[ﬂ'a,i Pa,i * 7a,j Pa,js {a, 3}1]

L/@ (C;[0] C3,1[0] C5[0] C5,1[1] C4,2[0]) A{VSi, VSj, VSi,1, VSj.1, VSji2}

2024-06-03 06:26:41

. 15 .
-32768 117 T1 TL E [eSer‘les [P1,2+i T01,i + P1,343 71,9 + P2,24i 72,1 T P2,3+5 7T2,5 + P3,2+i 713,i + P3,3+5 713,55

3
- = = P1,3+5 71,5 — P2,3+5 72,5 — P3,3+5 713,35
5 71,3 3712, j JH
Cases [Expand [rhs2c], $A $C, o]

{3

eqn2c =

CF[CF[CF[Cases[lhs2c, eSeries[& , # ] =» ¥, o] - Cases[rhs2c, eSeries[& , # ] » 7, ©]] /.

{$A$C > ay, $ASD » ay, $B$C > a3, $BSD » as}] /. {$A | $B » 0} ]

Cases[eqn2c, a , =]

{oa, a3, 04y 04, 01, A3, 04y 01, O3, A1, O3, 01, Oz, Az, O3, O4, O4}
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in[-]:= eqn2c /. sol2b // CF

in[-]:= eqn2cred = eqn2c /. sol2b /. sol3b /. sol3ba /. sa3 // CF

Out[«]=

(1+cs) (=1+Ty1) p1,3.9711,i  (1+Cse) (=1+T2) P2,3.5 772,
{ Tl + T2 +
((~1+T1Ty) (~CoCop+ C1oCon+CopCog+Cap Ty +2CoCop Ty ~2Crp Cop Ty~ Co Cog Ty + C22 C79 Ty -
€T~ CoCo T+ CloCon TE ~C22 Cro T~ C10C22 To ~C22 Cog Ta - Cp T1 To +2C1p Cop Ty To +
C22Co8TaTo—CopCroTaTo+Cop T3 Ty~ Ca0 Cop T Ty + €2 €79 T3 To + 0l + Co Ol — C1g Olg

CogOlg +Cr90s ~T104-CoTraa+CrpTr g ~Cr9Trog+CrpToas+CogTaos-C1pT1 T2 OCA)

P3, 3.5 7T3,i> / ((=1+T1) TeTo (~C2T1+ €Ty Tz*©¢4))}

in[-]:= cvs2c = UnioneCases[eqn2cred, p | 7, =]

Out[e]=
{P1,3+55 P2,3+j5 P3,3+j5 7T1,i5 7T2,is 713,i}
mn[-1:= {eqns2c} = CoefficientRules[eqn2cred, cvs2c] /. (_ > c_) » (C = 0)

in[-]:= vars2b = Union@Cases [eqn2cred, c , =]
out[e]=

{Cs, C9, C10, C22,5 C28, Csp, C79}

in[-1:= {sol2c} = Solve[eqns2c, {Cs, Cse, C79}] // Simplify
Out[e]=
{{CS - —1, ng - —1,

Cro = (~CaaCog—CoaT1+Co2 Cag T1+Coa T3+ C22 Cog Ta+ Coa T1 To — C22 Cog T1 T2 — €2 T3 To -
O(4+C280(4+T10(4*C28T20(4+C9 (*1+T1) (sz (*1+T1> +O(4) +
Clo (-1+T1) (-1+Ty) (Cop (-1+T1) +aa)) / ((-1+T1) (Ca Ty (-1+T2) ) }}

in[-]:= eqn2c /. sol2b /. sol3b /. sol3ba /. sa3 /. sol2c // CF

Out[]=

(0}
Invariance Under R1l

2'4—1-

1
mi-1= {lhsll} = CaseS[JE[Sum[ﬂa,i Po,i> {@5 3}1] £/@ (Xj42,i[1] C4,2[1]) d{VSi, VSisa, VSiial,

eSeries[& , 7 ] » 7, co]
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imi-1:= rhsll = jE[Sum[ﬂa,i Po,is {@, 3}]1]1 L£/@ (C;[0] C4.1[0] C4.2[0]) d{VSi, VSi.1, VSis2}

out[e]=
. 9 .
-512 1 7 E[eSeries[p1 3, 7T1,i + P2,3+i 72,1 + P3,34i 713,is 0]

i[-]- eqnll = CF[CF[CF[Llhs1l] /. {$A$C > a;, $A$D > ay, $B$C > a3, $BID > az}] /. {$A | $B > 0}1;

mn[-]-- eqnllred = eqnll /. sol2b /. sol3b /. sol3ba /. sa3 /. sol2c // CF

out[e]=

1
— <3+2C88)
2

in[-1:= {s0l1l} = Solve[eqnllred == O, cgg]

Out[]=
3

{ew > 1)

Invariance Under R1r

(

Rlr

in[-]:= {lhslr} = CasesU-]E[Sum[na)i Po,is {5 3}1]1 £L/@ (Xi,1+2[1] Ci,1[-1]) d{VvSi, VSi,1, VSi.2}s
eSeries[& , 71 » 7, oo]

inf-]:= rhslr = JE[sum[ﬂa,i Po,is {0, 3}1] L£L/@ (C1[0] C4,1[0] C4,5[0]) Ad{VSi, VSi,1, VSi,2}

Out[]=
. 9 .
-512 1 v E[eSeries [p1,3.i /T1,i + P2,3+1 /12,1 + P3,34i 7T3,i 0]]

[ 1~ eqnlr = CF[CF[CF[lhs1r] /. {$A$C > a;, $A$D - ay, $B$C > a3, $BID > az}] /. {$A | $B > 0}1;
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in[-]:= eqnlrred = eqnlr /. sol2b /. sol3b /. sol3ba /. sa3 /. sol2c /. solll // CF

Out[]=

(o Ca2 — C10 C22 — C22 Cag — Co Cop Ty + C1p Ca2 Ty + 5, Ty — C2a Caz Ty — Cap Cgg T — C22 Cs6 T7 — Ca2 Coo T -
CoCpTr+2C10CnTa+2CnCgTr+CoCunTiTa-2C10CnTiTr-CisCnTiTr-2¢5Ti Ty -
C22C36T1 To+2CoaCan Ty To+2Cop Coo T1 To —3Cop T2 Ty + C15 Cop T2 Ty +3Cop Csp T2 To +
2Co CeoTiTy+CopCar ToTo—CroCon T2~ Cop Cog T2+ C1pCop Ty T2 +2Cy5 Cop Ty Ta+ €5, Ty T3 +
2C2C36T1 T2 - CpaCar T3 T3~ Cop Cag T1 T3 +6 Cop TA T3 —2C15 Coa T2 T2 -3 Cpp Cs6 T2 T3 -
Co2 CeoT2T2-2CoCar ToTa - Cis Con T1 T2~ Co2 C36 T1 T2 =3 Con T2 T3 + €15 Con T2 T3 + Cop Cse T2 To +
C22 Cg1 T3 T3 + Cpp Ola — Cgy Ola — Cgg Ola + C22 Ty Ola — Cs6 Ty Ola — Cog Ty 0l + Co T2 0lg — C10 T2 0tg — C15 To g -
ConToog-CagTraga-C3gTa0g+Co1Toog+Cge Tota -3T1Toog-CogTiToog+CroT1 Trag+
CisT1To04 —Coa Ty To0g +2Cs6 Ty ToOlg + Coo Ty To 0l + Cgr Ty To Qg + C1p T3 04 + Cy5 T2 04 +
CosToou+CasTo04+3T1To04-CroT1Toou - Cas Ta T30 - Cs6 Ty T 0 - Ca1 Ty T3 g + 0G) /

(Te (=2 +T2) To (€2 T1+C2T1 Ta-04))

in[-1:= {sollr} = Solve[eqnlrred == @, {cg}] // Simplify

Out[]=
{{Cg - (_C§2T1 (—1+T2)2+

(Cs6 Ta+CooTr—Cag (~1+Ta) +Cy5To+Cog To+C36 Ta+3T1To-CysT1To-2Cs6 Ty To - Coo Ty To -
C1sTo - CogTo-C36 T3 - 3Ty T3+ Cas T T3+ Cse T1 To+ Cn (~1+Tp) (-1+T1Ty) ) g+

C (-1+Ty) (_C86T1_C56Ti_c69Ti+c28 (-1+T3) -CisTaTa-C36 T2 T +
CasT1Ta-3ToTy+Cis ToTo+2Coe ToTo+ CooToaTo+ Cas Ty T3+ C36 Ty T +
BTITo-Cis T3 T3 -Csg TaTo—Car Ty (-1+T) (-1+TyTy) +ou+Tyou) -

Clo (-1+T1) (-1+Ty) (Coa (-1+T2) -Taaa) )/ ((-1+T1) (Coa (-1+T2) -Tou)) }}

in[-]:= eqnlr /. sol2b /. sol3b /. sol3ba /. sa3 /. sol2c /. solll /. sollr // CF

Out[e]=

Invariance Under Sw

L
Swt A
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inf-]-- 1lhssw = J]E[Sum[nmi Pa,i + 7o, Pa,s {5 3}]1]

L/@ (Xi41,+1[11 Ci[-1]1 C5[-1] C4,2[1] C4,2[1]) A{VSi, VS4, VSii1, VSji1s VSis2s VSjs2}

Out[«]=

262144 78 T, T,

E [eSer‘ies [Tl P1,3+1 71,1 + (1= T1) P1,34§ 7T1,1 + P1,349 711, + T2 P2,3+i 72,1 + +
T1T2P3,3.1 73,1+ (1= T1T2) P3,3.§ 73,1 + P3,3+j 713,95 2C1 + C5 + + H
large output show less show more show all set size limit...

in[-]1:= rhssw = J-]E [Sum[7,, i Po,i + 7a,j Pa,js {5 3}11]

L/@ (Xi,1,4+1[1]1 Ci[0] C5[0] C4,,[0] C4,2[0]) d{VSi, VSj, VSi,15 VSji1s VSit2s VSji2}

Out[e]=

262144 78 T, T,

E [eSer‘ies [Tl P1,3+1i 71,1 + (1 =T1) P1,3+5 7T1,1 + P1,3+9 71,5 + T2 P2,3+1 72,1 + i
T1T2p3,3.1 73,1+ (1= T1T2) P3,3.§ 73,1 + P3,3+5 713,95 2C1 + C5 + + H
large output show less show more show all set size limit...

In[-]:= eqnsSwW =
CF[CF[CF[Cases[lhssw, eSeries[& , # ] » #, o] - Cases[rhssw, eSeries[& , # ] » 7, ©]]1]]

Out[e]=
$AD3 3.5, 72,1 $B T2 P33y m,§ 72,4
{$A P3,3+5 7T1,i 712,i ~ - +$B P3,3+4 71,1 ﬁz,j}
T1 T1
(xsingle $A and $B never arise so sw equation holds. )
In[~]:= €qNSW =
CF[CF[CF[Cases[lhssw, eSeries[& , # ] =» #, o] - Cases [rhssw, eSeries[& , # ] » 7, ©]] /.
{$A$C > ay, $A$D > a,y, $BSC > a3, $B$D > as}] /. {$A | $B > 0} ]
Out[]=

{0}

In conclusion: here are the values for the R-matrix we found:

in[-1:= {rep, rem} =
{re[l1, i, j]1, re[-1, i, j]1} /. sol2b /. sol3b /. sol3ba /. sa3 /. sol2c /. solll /. sollr // CF

Out[«]=

$B (-CooT1+CuT1To-Toau) P3,X1,i X2,3 $BCoo (-1 +Ty) P3,j Xa,§ Xo,4
{ - +$B p3,§ X1,i X2,
(0¥} (073

$B (-Cop+Co To—0a) P3,j X1,1 X2,1  $BCop (-1+Ty) p3,X1,5%X2,1  $BP3,jXa,4 Xz,j}
+

TiTro4 T, oa T
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in[-]:= rlp = CF[CF[ry[1, i, j] /. sol3b /. sol3ba] /. sa3 /. sol2c /. sol1l] /. sollr // CF

Out[«]=

314 2 52
+$B T1 T3 04 P34 X3,1 X3,5

2$B (-1+4T3) Ty (-1+T) Ty (-1+T1 Ty) (-Cop+C2p T2-Ty 04)

large output show less show more show all set size limit...

In[~]:= rlm =
CF[CF[CF[ry[-1, i, j] /. sol2b] /. sol3b /. sol3ba] /. sa3 /. sol2c /. solll] /. sollr // CF

Out[e]=

+3$B T3 T3 04 P35 X3,1 X3,

2$B (-1+T1) T3 (-1+T2) T3 (-1+T1 Ty) (~C2+Cop To-To 04)

large output show less show more show all set size limit...

in[-]:= Union@Cases [rlm, Cc , o]

Out[«]=

{Cas C10, C13, C15, C22, C28, C32, C365 Ca9, Cs4, Cse, Cess Ceg» C78, Cg1, Cgel)

in[-]:= RandomChoice[{-2, -1, 1, 2}]

Out[e]=

in[-]:= Choices = {-2, -1, 1, 2};

Sub = {c,; » RandomChoice [Choices], ci5 -» RandomChoice[Choices],
Cy3 » RandomChoice [Choices], ci5 » RandomChoice [Choices],
C,, » RandomChoice [Choices], c¢,g -» RandomChoice[{-2, -1, 1, 2}],
C3; -» RandomChoice [Choices], c3s » RandomChoice [Choices], c49 -» RandomChoice[Choices],
Cs4 -» RandomChoice [Choices], c5¢ » RandomChoice [Choices], cgs -» RandomChoice [Choices],
Ceo » RandomChoice [Choices], c¢;3 -» RandomChoice [Choices], cg; -» RandomChoice [Choices],
cge -» RandomChoice [Choices], a,; -» RandomChoice [Choices], $B -» RandomChoice[Choices]}

Out[]=
{C4 > -1, Cip>2, C13>-2, Cy5>-2, Crp>1, Crg—> -2, C3p >2, C3g > -2, Ca9 > -2,

Csq — *1, Cse > *2, Ces 4)1, C69%2, Csg8 > *1, Cg1 — *2, ng%l, Qg —> *1, $B% *2}

in[-]:= rep /. Sub // CF
rem /. Sub // CF

Out[«]=
2 (~Te+Tr+T1Ty) P3,jX1,i X2,i =2 (=1 +T3) P3,j X1,5 X2,i — 2 P3,j X1,i X2,

Out[«]=

2p3,X1,iX2,1 2 (=14 T3) p3,§X1,5%X2,i  2P3,5 X1,i X2,5
- + +

T1 T T1

in[-]:= rlp /. Sub // CF

in[-]:-= rdm /. Sub // CF

Out[«]=
2 2 2
3 2 (-2+T3) p1,jXa,i , (-1+Ty) (1+2Ty) pi i
— +2P1,iX1,i - N +P1,i P1,j X1,i — " -
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2
4 p1,5 X1, 5 (1+3T1) p1,5 X1,1 X1,
——— +P1,i P1,§ X1,i X1,§ - +2P2,i X2,i —2P2,5 X2,i —
T, 2T,

(-2+3T1-4To+16 Ty T, -9Ti T, +8T5-22T1 T3+ 9T T3) P15 P2,i X1,1 X2,1

T]_ (*1+2T2>
(-1-T1+8T,-10T; T, +9T; T, -8T5+15T, T5-18T; T3 -4T, T3+ 915 T3 i P2.5 X1.4 X2 1
1+0 1 12+3 1717 2t 113 112 112+39 17 2) P1,i P2, X1,i X2,i

+

(—1+T1) T2 (—1+2T2)

1 2 2 2 2 2 3 3 2 13
——————— (4T, +8T, - 14T, T, +18T1 T, - 12 T3+ 35T, T3 - 36 T; T3+ 813 - 26 T; T3 + 18 T3 T3
T1T2 (—1+2T2)

(-4+3T +16T T,-9TiT,+8T5-22Ty T3+ 9T T3) p1,jP2,i X1,5 X2,5
.

P1,5 P2,j X1,i X2,i -
(-1+T1) (-1+2T,)

(-1+T2) (2-4T1+4T,-13T1 T2+ 9T T,) P1,jP2,j X1,j Xa,1
N

(*1+T1) Tz

(1+7T5) Pa,iP2,3 X33  (-1+Ta) (3+2T3) p3 x5 5
- 3 - 2p1,i P2,j X1,i X2,5 +
T2 2715

(2+4T1-8Ty+ 11T T, -9Ti T, -4 T T3+ 9T T3) p1,5 P2, j X1,1 X2,3

+ P2,i P2,j X2,i X2,5 —
Tl (*1 + 2 Tz)

3(1+T2) p3,4%2,i %Xz, (Ta+4To-11TyT,-4TyT5+9T5T5) p1,jP2,iXs,i

2T2 2T1 (—1+2T2)
P1,iP2,iXs,i (~T1+3TiTp+4T3-11T T5-4Ti T3+ 9TiT3) p1,jP2,j Xs,1

2T2 2T1T2<—1+2T2>

+2P3,i X3,1 -

(—4+9T1—Tf+8T2—18T1T2+T§T2—4T1T§+15T§T§—9TiT§—4T§T§+9TiT§) P3,5 X3,1

T2T, (-1+2T,)

(4-4T +T3+4T,- 11Ty T, - 4Ty T3+ 9T5T3) P1,5 P31 Xa,5 X3,4

+

Tl (*1+T1T2)
(<271 +4T - 7T T+ 10T T, - 4Ty T3+ 2T T5 -9 T3 T5 - 4TI T34 9 T3 T3) pai P3,j Xa,i X3,

(*1+T1> T1T2 (*1+2T2)
(2-6Ty+T3+TiTo+ 8T T, - 4Ty T3+2TiT5-9T3T5-4TiT3+9T3T3) 1,5 P35 X,i X3,5

T2T, (-1+2T,)

(6 —AT +T2+4T,-13T,T,-4T,T24+9T2 Tg) P15 P3,iX1,5 X3,1  P1,iP3, X1,j X3, i
- +

(—1+T1) (—1+T1T2> T2

(-4+6T1-2T3+8T, - 11Ty T, + 4T T, +4T5- 11T, T3-4T1 T3+ 9T T3) p1,jP3,j X1,§ X3,1
+

(*1+T1> T1T2 (*1+2T2>
((-2+T1-3T,+22T1T,-10T] T, +147T5-42 T, T3 - T3 T5+9T;T5-8T3+10T; T3 +33T; T; - 18 T3
T3+8T T3 -22T3T5+9T3T5) P2, i P31 Xa,1 Xa,1) / ((m1+T1) T (-1+2T,) (-1+T1Ty)) +
((-2+Ty) (T1+3T,-12Ty T, -6T5+17 Ty T5+9TiT5+4T3-3T, T3-18T3 T3 -4 T, T3+ 9717 T3)

1

P2,i P3,§ X2,i X3,i) /((*1+T1) Ty (m1+Ty) T (-1+2T,)) - ———
(-1+T1) T, T3
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(1+T -T3+5T,-24T; T, +11T3T,-8T5+18 Ty T+ 11 T{ T3 -9 T3 T2+ 8T T3 - 22T T3+ 9T T3)

P2,y P3,9 X2,1 X3,1+ ((-3+2T1-Tp+21T T, - 11T T, + 1475 - 44T T3+ T3 T3+ 9 T3 T5 -
8T3+10T T3 +33T1 T3 -18T3 T3+ 8T T3 -22 T3 T3+ 9 T3 T3) P2, P3,i X2, X3,1) /

((1+T1) (-1+T3) (-1+2T3) (-1+T1T3)) -

(T1 +4T,-11Ty T, -4T, T2 +9T? T%) P2,i P13, X2,9 X3,1 1

(*1+T1) T1 <*1+2T2> (*1+T1) T1T2 (*1+2T2>
2 2 2 2 12 3 32 3 2 13 313
(1+6T,-25T; T, +10T3T,-12T5+29 T, T3+ 11 T3 T5-9T; T3+ 12T, T3 - 31T T3+ 9 T3 T3)
P2,5 P3,j X2,5 X3,i -
((2-T1+4T,-23T1T,+11T3T,-8T5+20 T, T5+9T;T5-9T; 75+ 8T, T3 -22T3 T3+ 9 T3 T3)
P3,iP3,i%5,1) / ((-1+Ty) TyTp (-1+2T5)) +
((-14T1Ty) (1+6T,-28T;T,+13T3T,-8T5+18 Ty T3+27 T3 T5-18T;T5+16T, 75 -

(-4 +9T1) p3,j X3,j
+

44TITS+ 18T T5) p35%5,5) /(2 (-1+Ty) T3T5 (-1+2Ty)) - .
1
(-4+3T -Ti+12T, - 17Ty T, + 12 T3 T, 4Ty T3+ 2 T3 T3 -9 T3 T3 - 4T3 T3+ 9 T3 T3) Pa,i P3, Xa,1 X3, 3

<—1+T1) (—1+2T2) (—1+T1 Tz)
(2+T1-8Tp+ 11Ty T, -9Ti T, - 4Ty T3+ 9TIT3) pa,jPs,j X1, X3,

T]_ <—1+2T2>

(=1-Ty+T1Ty) P2,i P3,j X2,1 X3,§ (-2+T1) (1+2T2*9T1 T,-4T5+9T, T%) P2,3 P3,5 X2,i X3, 3

(-1+Ty) (-1+T,Ty) (-1+Ty) (-1+2T,)
(-3+2T1-2T,+18 Ty T,-9Ti T, +8T5-22T1 T3+ 9 T3 T3) P3,1 P3,j X3,1 X3,3

¥
(-1+T1) (-1+2Ty)

((1+6T2-31Ty T, +15T3T,-8T5+16 Ty T3 +45T3T5-27 T3 T5+24 T, T3-66T; T3+ 27 T; T3)
P3,1%3,1%3,3) / (2 (-14T1) Ty T (-1+2T5))
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