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Pensieve header: Palindromicity by flipping and manipulating, in Gaussian integration language.

Programs

in[-1:= SetDirectory["C:\\drorbn\\AcademicPensieve\\Projects\\APAI"];
Once[
<< KnotTheory" ;
<< Rot.m
15
CF[&_] :=Sum[Factor|[dy,,p,&] Xi Pj, {i, 8, 2n+2}, {j, 0, 2n+2}]

in[-]:= K =Mirror@Knot[3, 1];
{Cs, p} = Rot [K]
n = Length[Cs];
v = {lv = 0};
For[k =1, k < 2n, ++k,
Cs /. {{s_, k, 7_} > AppendTo[v, 1v +=5s], {s_, i_, k} :» AppendTo[v, 1v -=5s]1}];
v
Q0 = CFeTotal[Cs /. {s_Integer, j_, i_} = X; (Pi =T pia+ (T°-1) pjaa) +X5 (Pj-Ps) | -
X2n+1 P2n+1
CF[Q@ /. Joinee (Cs /. {s_Integer, j_, i_} » {Xi » T X, Xj » X5+ (1-T7°) x;})] =
(Q1 = CF[Total[Cs /. {s_Integer, j_, i_} =» T piX;+pPjX;i =T p;X;+pjx;] -
Sum [ Xy Piezs {Ks 1, 2N}] = Xz 041 P2ne1])
Q1 /. {p~X, Xx->p}) ==
(Q2 = CF[Total[Cs /. {s_Integer, j_, i_} = T™°X;pi+X;pi-T°X;P;i+X;p;5] -
Sum [Py Xie1s {Ks 1, 2N}] = Pansa Xana1]) =
CF[Total[Cs /. {s_Integer, j_, i_} = T°X;pi+X;pi-T " X;p;i+X;p;] -
Sum[pi-1 Xis {Ks 1, 2n}1 + Po X1 = P2n X2ns1 = P2net X2net ]
(Q2 /. {P2n:1 = P15 Pi_ # Pis1}) =
(Q3 = CF[Total[Cs /. {s_Integer, j_, i_} = T7° X; Pisa +X; Pisa = T7° Xj Pisz + X Pjua] -
sum[py X, {K, 1, 2n}] +P1Xa = P2ns1 Xane1 - P1 X2ne1]) =
CF[Total[Cs /. {s_Integer, j_, i_} = T°X;Pia+ (1 =T ) X5 Pira + X5 Pjea - Xi Pi - X5 5] +
P1 X1 = P2n+1 X2n+1 = P1 X2 n+1]
CF[Qa=Q3 /. {pi » T py, x; »»-TTx}] =
CF[Total[Cs /. {s_Integer, i_, j_} =»X; (Pi-T " pua+ (T -1) pja1) + %5 (Ps - Pju1) | -
P1 X1+ P2ns+1 Xans1 + P1 X2 n+1]
CF[Q4 /. p. /5 k>1:py-py] = CF[
Total[Cs /. {s_Integer, i_, j_} = Xi (Pi=T" Pia+ (T7°-1) pii1) + X5 (P = Psu1) | +P2ne1 Xana]
Out[-]=
{{{1, 1, 4}, {1, 3, 6}, {1, 5, 2}}, {0, 0,0, -1, 0, 0}}

Out[e]=
{6,1,0,1,0,1, 0}
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Out[e]=
P1X1-PaX1+P2Xa-Tp3sXa+ (-1+T) PgXa+P3X3-PagXz+
(=1+T) p2Xg+PaXg~-TPsXg+PsXs—PeXs+ (-1+T) paXe+PsXe—TP7Xe ~P7 X7
Out[e]=

True

Out[«]=
True

Out[«]=
True

Out[]=
True

Out[e]=
True

in[-1:= % // Simplify
Out[«]=
p; X7 = @
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in[-]:= AlexanderMatrices[K_ ] := Module[{},

{Cs, p} =Rot[K]; n = Length[Cs];

v = {1lv = 0};
For[k =1, k < 2n, ++k,

Cs /. {{s_, k, 7_} > AppendTo[v, 1v +=s], {s_, i_, k} :» AppendTo[v, 1v -=5s]1}];
v = DiagonalMatrix[T']; vi = Inverseev;
AO = Table[@, 2n+1, 2n+1]; AO[2n+1, 2n+1] = 1;
C2=C1l=Axr=A1=A2=A3=A4=A0;
P1 = RotateLeft[IdentityMatrix[2n+1]];
(xP1=Table[0,2n+1,2n+1]; Do[P1[i,i+1]=1,{i,2n}];*)
P2 = IdentityMatrix[2n+1]; Do[P2[i, 1] = -1, {i, 2, 2n+1}];
E; ,; :=ReplacePart[Table[0, 2n+1, 2n+1], {i, j} »1];

. . .o o . 10 -1 o
Cases[Cs, {s_Integer, i_, j_} = |Ax[{i, 7}, {i, j, 1+1, j+1}] = ( );

01T -1-T
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.. . . 10-T°T°-1
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ST T -

cunei, 51 ¢ 1= (g ']

); C20{i, 7}, (i, 7} = (
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-7 a)_
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E]

ALL{i, j}, {1, 7, i+1, j+1}] = (

(%] -1 01

-1 o
A2[{i, j, i+1, j+1}, (i, 7} = 7-51_1 '01 ;

%) 1

A3[{i, 7}, (i, 7, i+1, 7+1}] = (10 Toe );

01T7°-1-1

.. e . 10 -1 0
MI(E, 1, 16 3, 100, 5+ 1 = (g7 1ony g )5 |]5 ]

AlexanderMatrices [Knot[10, 165]]

Det /@ {Ar, A0, Al, A2, A3, A4}

Simplify[{C1.A@ == A1, (C1.A@)" == A2, A@".C2.P1+E;; == A3,
vi.A@".C2.P1.v +Ey 3 = A4, vi.A@".C2.P1.v.P2 = (Ax /. T~ T'l) H

Out[e]=

{—2T3+10T4—15T5+10T6—2T7 —2T?+10T3-15T*+10T° -2T°

T 3 TZ 3
2T2-10T3+15T*-10T° +2T° 27°-10T® + 15T 1072 1 2T
B T8 > 115 ’

-2T7°+10T® 15T +10TR2 273 -_272+10T3-15T*+10T7°-2T°

3

T15 TS
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out[e]=
{True, True, False, False, True}
In[]:= Total@Table[AlexanderMatrices[K];
Simplify[vi.A@".C2.P1.v.P2 = (Ax /. T5>T?*) A (C2/. T~ T?) = Inverse[C2]],
{K, AllKnots[{3, 10}]}]
Out[«]=
249 True
in[-]:= AlexanderMatrices [Knot[3, 1]];
{1lhs, rhs} = Simplifye{vi.A@".C2.P1.v.P2, Ar /. T>T};
MatrixForm /@ {C2, C2.P1, P1.v.P2, Inverse[Pl.v.P2], v, lhs, rhs}
Det /@ {1hs, rhs}
Simplify[lhs == rhs]
Out[«]=
-1 (7] 0 -1+T © (%} (7] 0 -1 0 0 -1+T © 0
0 -T 0 0 0 0 0 0 © -T 0 0 0 0
7] 7] -1 7] 0 -1+T © 0 © 0 -1 0 0 -1+T
{ 0 0 0 -T 0 0 0|, |06 © 0 0 -T 0 0 )
0 -1+T © 0 -1 0 0 © 0 -1+T © 0 -1 0
(7] (7] (7] 7] (7] -T () 0 © 0 0 0 0 -T
0 0 0 0 0 0 1 1 0 0 0 0 0 0
© 0 0 0 0 01
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0 © 0 1 -1 0 0 , |0 © 0 1 -1 0 0 }
© 0 -1+T © 1 -T 0 0 0 -1+T © 1 -T 0
0 © 0 0 0 1 -1 0 © 0 0 0 1 -1
0 © 0 0 0 0 1 0 © 0 0 0 0 1
Out[e]=
(1-T+7%,1-T+71%}
Out[e]=
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in[-]:= AlexanderMatrices [Knot[5, 2]];

{1lhs, rhs} = Simplifye{vi.A@".C2.P1.v.P2, Ar /. T>T};

MatrixForm /@ {C2, Inverse[C2], v, P1, P2, A@, Arx}

Simplify[(C2/.T>T?)

1lhs == rhs

Inverse([C2]]

Out[]
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