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

Initialization and Programs

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

<< KnotTheory" ;

<< Rot.m

15
CF[&_] :=Sum[Factor|[dy,,,, &] Xi pj» {i, @, 2n+2}, {j, @, 2n+2}];

6,;_’_7'_ o= I'F[l === j, 1, 0];
gRuless_Ji_’j_ e = {g‘iﬁ_ g 61/; + Ts gi+1,ﬁ + (1 = Ts) gj*'l,ﬁ-’ g]/”_ g 6Jﬁ + gj+1,/1’)
gai,i » T (ga,i+1 - '5a,i+1) 3 gaij x4 ga,j+1 - (1 - TS) 8ai - 6a,j+1}

mil= APy X P, X = {7, £, 7 €5 (z_; )T 1= (2945
Zip,[5.] 1= &5

Zip;, .. ,[5.1 := (Collect[s // Zipsy, 2] /. f_. 2% = (DIf, {z*, d}])) /. 2" >0

pdf
In[-1:= gPair[& , w ] := C°11ECt[Zipjoin@@Table[{pa,ﬁﬂ,xa,fa},{a,w}] [
& EXp[Sum[ga,s (7t + Ta) (Ea+Ep)s (@5 W}, {B, w}] - Sum[E, 7e, {a, w}]]], &__, Factor]
Playing with a single knot
Initialization
in[-1:= K = Mirror@Knot[3, 1]; {Cs, p} = Rot[K]; n = Length[Cs]; v = {1v = 0};
Do[
Cs /. {{s_, k, 7_} - AppendTo[v, 1lv +=s], {s_, 1_, k} > AppendTo[v, 1v -=s1}, {k, 2n}];
{Cs, v}
Out[«]=

{{{1, 1, 4}, {1, 3, 6}, {1, 5, 2}}, {6, 1,806, 1,0,1, 0}}

The quadratic of K:

-]~ Q@ = Echo@CF [Total|
Cs /. {s_Integer, i_, j_} = X; (Pi =T Pua+ (T°-1) Pjuz) +X; (Pj - Pjs1) | *X2ns1 P2nsa]s

P1X1-Tp2Xy+ (-1+T) ps Xg +Pa Xz — P3 Xz + P3 X3 = T pg X3 +
(=1+T) p7X3+PaXa~-PsXag+ (-1+T) p3Xs +Ps Xs = T P X5 + Ps X6 = P7 X6 + P7 X7

Applying x; - —x; + (T~ - 1) x;, X; > =T~° x; and splitting off the edge terms:
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i1~ Echo@CF[Q@ /. Joinee (Cs /. {s_Integer, i_, j_} = {Xj» -xj+ (T -1) xi, X; » -T° x;})] =
(Q1 = CF[Total[Cs /. {s_Integer, i_, j_} = -T piX;-p;jX; +T7°p;X; -p;jX5] +
Sum[Xy Pre1s {Ks 1, 2Nn}] + Xapea p2n+1] )

P1 X1 (=1+T) paxs pP3 X3
- Py Xy - - P2 Xy +P3 Xy - + Pa X3 —
T T
(-1+T) ps X3 (-=1+T) paXs PsXs
—— —PaXg+PsXg- - + P6 X5 — Ps X + P7 Xg + P7 X7
T T T
Out[]=
True

Transposing, shifting from forward edges to backwards edges:

1= (Q1 /. {p > X, X>p}) ==
Echoe (Q2 = CF[Total|[Cs /. {s_Integer, i_, j_} = =T x;pi-X;pi +T7°X; pi - X5 pj] +
Sum[pk Xk+1s {k, 1, Zn}] + P2n+1 X2n+1]) ==
CF[Total[Cs /. {s_Integer, i_, j_} = -T°X;pi-X;Pi+T " X;p;i-X;p;] +

sum[pk-1 Xks {K, 1, 2Nn}] - Po X1 + P2n X2ns1 + P2ns1 x2n+1]

p1 X1 (-1+T) ps X, P3Xs (-1+T) p1Xq
- +P1 Xy -PaXpg - ——— +P2X3 - - +
T T T
pPsxs  (-1+T) p3Xe
P3 X4 = Pa X4 + Pa X5 — T - T + Ps Xe — Pe X6 + Pe X7 + P7 X7
Out[«]=
True

Permuting the p variables and re-absorbing the edge terms into the crossings:

in[-1:= (Q2 /« {P2ns1 = P15 Pi_ > Pis1}) ==
Echoe (Q3 = CF[Total|[Cs /. {s_Integer, i_, j_} = =T X; Pisa = Xj Piss + T° X5 Pis1 - X5 Pjua] +
sum[py Xk, {k, 1, 2Nn}] - P1 X + P2ns1 Xane1 + P1 X2n+1] ) =
CF[Total[Cs /. {s_Integer, i_, j_} =» -TX;Pisa+ (T =1) Xj Pis1 = Xj Pjua + Pi Xi +Pj X5] -

P1 X1 + P2n+1 X2n+1 + P1 X2 n+1]

p2 X1 (-1+T) ps X2 PaXs (-1+T) p2Xa
- +P2Xy-P3Xyg-———— +P3X3- - +
T T T T
PsXs (-1+T) paXe
Pa Xz — P5s X4 + Ps X5 — T - T + Pe X6 — P7 X6 + P1 X7 + P7 X7
Out[]=
True

Rescaling by T":

http://drorbn.net/AcademicPensieve/Projects/APAI/Archive/#MathematicaNotebooks



Dror Bar-Natan: Academic Pensieve: Projects: APAI: Archive: Palindromicity-GaussianLanguage-231220.nb 2024-02-27 11:21:11

ni-- (Q4 = Echo@CF[Q3 /. {pi » T 1T p;, x; »TITx}]) =
CF[Total[Cs /. {s_Integer, i_, j_} #» -X;Pia+ (T =1) X; Piaa = T7° X;j Pjia + Pi Xi +Pj X5] -

P1 X1 + P2n+1 X2n41 + P1 X2 n+1]

p3Xa (-1+T) peXz (-1+T) paxa
—P2 X1 + P2 X3 - - tP3X3 -PaXzg - —————— +
T T T
Ps Xa (=1+T) paXe p7 Xe
Pa X4 - +P5 X5 —PeXs — ————————— +PesXe ~ +P1 X7 +Pp7 X7
T T
Out[«]=
True

Using “col-sum =0":

i1~ Simplify[Echo@CF[Q4 /. p. /5 k> 1 p.-p1] =
(Q5 = CF[Total[Cs /. {s_Integer, i_, j_} »X; (Pj =T pja+ (T7°-1) pisa) +Xi (Pi - Pisa) | +
P2n+1 X2 n+1] ) ]

p3xa  (-1+T) pe Xz

P1 X1 - P2 X3 + P2 X3 - - +P3 X3 - Pa X3 -
T T
(-1+T) paXa Ps Xa (-1 +T) paXe P7 Xe
——— +PaXg- +P5Xs —PgXs — ——————— +PsXe — +P7 X7
T T T
Out[~]=
True

The conjugate quadratic of the flip of K:
i1~ Qr = Echo@CF[Total|[
Cs /. {s_Integer, j_, i_} = X;i (Pi =T Pia+ (T7-1) pjur) +X5 (Pj - Pju1) | +Xane1 P2nea] s

p3xa (-1+T) peXz

P1 X1 - P2 X1 + P2 X3 - - +P3 X3 - PaX3-
T T
(=1+T) p2Xa Ps Xa (-1+T) paXe P7 Xs
- *tPaXa- +P5 X5 —PeXs — ————————— +PeXe ~ +P7 X7
T T T
In[e]:= Q_Tl':: Q5
Oout[-]=
True
Playing with gy

In[«]:= P9=xipi+xipj
Out[«]=
Pi Xi + Pj Xy

Applying x; = —x; + (T = 1) x;, X; > =T~ x;:
mil= PL=PO /. {X5 -x5+ (T-1) x3, X3 > -T°x;}

Out[«]=
~Topixi -Topjx;
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In[«]:=

Out[«]=

In[«]:=

Out[e]=

In[«]:=

out[e]=

In[«]:=

Out[«]=

In[«]:=

Out[e]=

In[«]:=

Out[«]=

In[«]:=

Out[«]=

Transposing:

P2=P1/. {p-> X, X p}

T pixi - T °piXy

Permuting the p variables and re-absorbing the edge terms into the crossings:
P3 =P2 /. {Pani1 = P1s Pi > Pis1}

T p1ei Xi - T7° prai X5

Rescaling by T":

P4=P3/.{pi »Tpi, Xi »T X} /. {Visa>Vi+S, Vj>Vi+$, Vi > Vi}
“P1i Xi — T % Prii X5

P5=P4/.pp > Pr-P1

—((=P1+P1si) Xi) —T° (=p1+P1ei) Xj

The conjugate quadratic of the flip of K:

PO /. {i-> 3], j-» 1}

Pi X5 + Pj X5

Playing with R;

ry is taken from Talks/Oaxaca-2210/Rho.nb

2024-02-27 11:21:11

PO =5 (-1+2psX;-2pjXg+ (~1+T°) pipyxi+ (1-T°) p5xd -2p; pjxs x5 +2pixix5) /2

1

55 (-1+2pixi-2pjxs+ (-1+T°) pipsX;+ (1-T°) pgxg_zpiijinJfZP%Xin)

Applying x; = —x; + (T = 1) x;, X; > =T~ x;:
PL=PO /. {Xj -xj+ (T-1) x5, x; » -T°x;}

1
— s (-1-2T%pyixs +2T°pyxg +T2° (=1+7T°) pypyxi+
2

T25 (1-T9%) p?forZT’S PipPjXi ((-1+T7°) x5 -%x5) -2T°° p%xi ((-1+T°%) xi—xj))

Transposing:
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in[-]:= P2=P1 /. {p->X, X>p}

Out[«]=
1
— s (-1-2T P pyxg +2T pyxy+T2% (-1+T°) pfxy x4+
2
2T°ps ((-1+T°) ps-psg) Xg X3+ T 2% (1-T%) pix5-2T%p; ((-1+T°°) ps-p3) X5)
Permuting the p variables and re-absorbing the edge terms into the crossings:

in[-]:= P3=P2 /. {P2ns1 = P15 Pi_ = Pis1}

Out[e]=
1
— s (-1-2T %Py xg + 2T pry Xy + T2 (1+T°%) pl; X3 X5+
2

2T p1as ((-1+T7°) pros —Prg) Xa X5+ T2° (1-T°) p3 s X5 -2T°prs ((-1+7T°°) pri - pr.j) X5

Rescaling by T":

mi-1- P4 =P3 /. {p; »Tpy, xi »TVx}

Out[«]=
1
— s (-1-2T 5y X+ 2T SV py g X+
2
TRSERNATY (L1 T Pl Xy Xy 2T SV py g (T (21 TF) Py - TV prg) Xy Xy

TSR (1T Pl XS - 2T I Y py g (T (214 T) prg - T prg) XJ)

i[-]- P4 = Simplify[P3 /. {pi = TV pi, Xi » TV x;} /. {Visa > Vi+S, Vj>Vi+$, Vi - Vi}]

Out[«]=
1

—— ST (T25 4 (=14 T%) plis (T5Xq - X§) X5+ 2Py (TX3 - X3) (T°+Pprigx5) )
2

in[-]:= P5 = Simplify [P4 /. p, = pr - p1]

Out[«]=

,} s T2s

(T224 (=14 T°%) (pr-p1ai)? (T°X5 = X5) X5 +2 (=p1+Prei) (T°X5 = x5) (T°+ (=p1+P1j) X5) )

The conjugate perturbation of the flip of K:

in[-]1:= PO /. {T-)T_l,i->j,j->i}

Out[e]=
1 N 1)\ ) 2 1)\s )
ES(—1—2pin+2pjXj+2piXin—2piijin+[1—[*))pin+(—1+(*))piijj

i1~ Simplify@PowerExpand[P5- (PO /. {T> T, i35, j-»i})]

out[e]=
E 2 . . -2s s 2 s
25(ZPin*ijXj*ZPiXinJrzplPJXiXJ*T (=1+T°) (p1-P1:i) " (T Xi = X5) X5 -

(1-T2)pixi- (-1+T°) pips x5 -2T2° (=pr+prai) (TP x5 -X5) (T°+ (=p1+P1j) X3) )
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il 1= gPair[Simplify@PowerExpand [P5- (P8 /. {T> T, i3, > i})], {i, j}]
Out[«]=
ST S (-1+T°) gi,j -S8j,j+S8i,184,j+8i,5 (5-2581,1+585,1+5T ° (-1+T°) g5,5)
ii-]:- Simplify[gPair [Simplify@PowerExpand[P5- (PO /. {T> T, i3, j»i})] /. {p>x, x> p},
{i, j}] //. gRules, ; ;]

Out[e]=
S ((-2+2T72°-7T2°+77°) gl 15+ (-1+811,101) B1eg,105 +

81+9,1+1 (* 1+2T 5%+ (2-4T7°) 81.4,1.1 +814i,1+5 — 2 8144,1+§ — T?° €1.9,1.5 +3T°° g1+j,1+j> )
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