Dror Bar-Natan: Academic Pensieve: Projects: APAI: Palindromicity-MatrixLanguage.nb

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

Programs

(Alt) Inf]:=

SetDirectory["C:\\drorbn\\AcademicPensieve\\Projects\\APAI"];
Once [

<< KnotTheory" ;

<< Rot.m

15

Loading KnotTheory™ version of February 2, 2020, 10:53:45.2097.
Read more at http://katlas.org/wiki/KnotTheory.

Loading Rot.m from http://drorbn.net/APAI to compute rotation numbers.

http://drorbn.net/AcademicPensieve/Projects/APAI/#MathematicaNotebooks
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(Alt) Inf]:=

AlexanderMatrices [K ] := Module [ {},

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

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

Cs /. {{s_, k, 7_} > AppendTo[v, 1v +=s], {s_, 1_, k} :» AppendTo[v, 1lv -
v = DiagonalMatrix[T"]; vi = Inversee@v;
AO = Table[@, 2n+1, 2n+1]; AO[2n+1, 2n+1] = 1;
C2=C1l=Anr=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[@, 2n+1, 2n+1], {1, j} »1];

Cases[Cs, {s_Integer, i_, j_} = |Ar[{1, j}, {1, J, 1+1, J+1}] = (

10—T5T5—1).
o1 0 -1 )°

AOL{i, j}, (i, J, i+1, j+1}] = (

-TE TS -1

-T° a)_
0 -1 ?

Cif{i, 7}, {1, J}1 = ( T°-1-1

)5 cauti, 31, 1, ) - (

-T* T-5-11o).

]

ALL{i, j}, {1, J, i+1, 7+13] = (

(%) -1 01
-1 o
A2[{1i, j, i+1, j+1}, (i, J}1 = T'Sl'l ‘61 ;
(%) 1

10 -T° e)'
01T1T°-1-1)°

A3[{i, j}, {1, J, i+1, j+13] = (

MAL{i, j}, {i, J, i+1, j+1 —(19 o 0)--
[{t, J}, {1, J, 1+1, J+1}] = 011._5_1_.'._5:]:]

AlexanderMatrices [Knot [10, 165] ]
Det /@ {An, A@, Al, A2, A3, A4}
Simplify[{C1.A@ == A1, (C1.A@)" == A2, A@".C2.P1+E;; == A3,

vi.A@".C2.P1.v +E; 3 = A4, vi.A@".C2.P1.v.P2 = (Ax /. T~ T'l) H

KnotTheory: Loading precomputed data in PD4Knots'.

http://drorbn.net/AcademicPensieve/Projects/APAI/#MathematicaNotebooks
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(Alt) Outf]=
—2T73+10T*-15T°+10T%-2T77 -2T2+10T3-15T*+10T°-2T°
{ ) B
T T2
2T2-10T3+15T*-10T°+2T° 27°-10T® + 15T 1072+ 2 T3

T8 ’ 115 ’
-2T7°+10T¥® 15T +10T2 273 _272+10T3-15T*+10T7°-2T°
115 ’ T8 }

(Alt) Outf]=
{True, True, False, False, True}

In[e]:= Total@Table[AlexanderMatrices[K];

Simplify[vi.A@".C2.P1.v.P2 = (Ax /. T T*) A (C2/.T>T?) = Inverse[C2]],

{K, AllKnots[{3, 10}]}]

Out[«]=
249 True

http://drorbn.net/AcademicPensieve/Projects/APAI/#MathematicaNotebooks
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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[«]=
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Out[e]=

(1-T+7%,1-T+71%}

Out[e]=
True

in[-1-= AlexanderMatrices [Knot[5, 2]];
{1lhs, rhs} = Simplifye{vi.A@".C2.P1.v.P2, Ar /. T > T};
MatrixForm /@ {C2, Inverse[C2], v, P1, P2, A9, Arx}
Simplify[(C2 /. T T™) = Inverse[C2]]

1lhs == rhs
Out[-]=
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Out[e]=
True
Out[e]=
True
(Alt) Inf ]:=
QF [m_?MatrixQ] := Sum[Factor[m[i, jO1 X; pj, {i, 2n+1}, {j, 2n+1}]
(Alt) Inf]:=
AlexanderMatrices [Mirror[Knot[3, 1]]]
(Alt) Inf]:=
Simplify[vi.A@".C2.P1.v.P2 = (An /. T T7?)]
(Alt) Outf]=
True
(Alt) Inf]:=
QF[AQ] == p1 X1 - TpPa X1+ (-1+T) Ps X1 +PaXa-P3Xa+P3X3-TpgXs+
(-1+T) prX3+PaXg-PsXa+ (-1+T) P3 X5+ PsXs = T P Xs + Pg Xe = P7 X6 + P7 X7
(Alt) Outf]=
True
(Alt) Inf]:=
QF[C27.AQ]
(Alt) Outl]=
P1 X1 (=1+T) paxq P3 X3
- +P2Xy - —P2Xy+P3Xy- + Pa X3 -
T T
(-1+T) pe X3 (=1+T) p2Xs PsXs
—— —PaXa+PsXg- - + Pe X5 — Pe X + P7 Xe + P7 X7
T T T
(Alt) Inf ]:=
L. P1 Xy (-1+T) paxs Ps X3
Slmpllfy[QF [C27.AQ] == - +P2Xg - ——————————— — Py Xy + P3 X3 - + Pg X3 -
T
(-1+T) pe X3 (-1+T) p2Xs PsXs
f-P4X4+P5X4— - - T +P5X5-P6X6+P7X6+P7X7]

(Alt) Outf]=
True
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(Alt) Inf]:=

QF[AQT.C2]
(Alt) Outf]=
P1 X1 (=1+T) ps Xz Paxs (-1+T) p1Xq
- FP1 Xy -P2Xyg - +P2X3- - +
T T T
PsXs (-1+T) p3Xs
P3 X4 = P4 Xg + Pg X5 — T - T + Ps Xg — Pe Xe + Pe X7 + P7 X7
(Alt) Inf]:=
. P1 X1 (-1+T) ps x2 P3 X3
QF[A@'.C2] = - +P1X2-szz-f+PzX3- -
(-1+T) p1Xa PsXs (-1+T) p3Xe
———— +P3Xa-PaXg+PsXs- - + Ps Xe - Pe X6 + Pe X7 + P7 X7
T T T
(Alt) Out]]=
True
(Alt) Inf]:=
QF [A@T.C2.P1]
(Alt) Outf]=
p2 X1 (=1+T) pe X2 Paxs (=1+T) paXq
- FP2Xo-P3Xg - ———————— +P3X3- - +
T T T T
Ps X5  (-=1+T) psXe
Pa X4 — Ps Xg + P5 X5 — T - T + Pe X6 — P7 Xe + P1 X7 + P7 X7
(Alt) Inf]:=
P2 X1 (-1+T) ps X2 Pa X3
QF [AOT.CZ.PI] = - +p2 Xz—p3 Xz— —— +p3 X3— -
T
(-1+T) p2Xq PeXs (-1+T) psXe
—— +PaXg-Ps5sXg+PsXs5- - + Pe X6 — P7 Xe + P1 X7 + P7 X7
T T T
(Alt) Outf]=
True
(Alt) Inf]:=
vi.A@".C2.P1.v // QF
(Alt) Out]]=
paXa (-1+T) ps X2 (=1+T) p2Xa
= P2 X1+ P2 Xy - - +P3X3-PaXzg - ————— +
T T T
Ps X4 (-1+T) paXe P7 Xe
Pa X4 - +p5X5—P6X5—%+p6X6— +P1 X7+ P7 X7
(Alt) Inf]:=
. Pax2 (-1+T) pgXz
QF[Vl.AOT.CZ.Pl.v] = — P2 X1 + P2 X3 - - + P3 X3 - Pg X3 -
T T
(-1+T) p2Xa Ps X4 (-1+T) paXe P7 X
——— +PaXy- +P5X5-PeXsg — —————— +Pg Xp - + P1 X7 +p7 X7
T T T
(Alt) Outf]=
True

http://drorbn.net/AcademicPensieve/Projects/APAI/#MathematicaNotebooks
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(Alt) Inf]:=
QF[vi.A@".C2.P1.v.P2]

(Alt) Outf]=
P3Xa (-1+T) peXz
P1 X1 = P2 X1 + P2 X2 - - +P3 X3 — Pa X3 -
T T
(=1+T) p2Xxa Ps Xa (=1+T) paXe P7 Xs
— tPaXg- ——— +PsXs -PeXs - +PeXe - ——— +P7 Xy
T T T T
(Alt) Inf]:=
. P3Xa (-1+T) psXz
QF[vi.A@".C2.P1.v.P2] == p; X3 — P2 X1 + P2 X3 - - + P3 X3 -
T T
(-1+T) p2Xa Ps X4 (-1+T) paXxe P7 Xs
PaXs - —————— +PaXg - +P5sXs - PeXs = ——————— +Pe Xg —
T T T
(Alt) Outf]=
True
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