Dror Bar-Natan: Academic Pensieve: Projects: APAI: Palindromicity-GaussianLanguage.nb 2023-12-22 09:21:12

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

Initialization and Programs

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

nil- & ,; i=If[i===7,1,0];
gRuless_’i_’j_ e = {g‘iﬁ_ g 61/; + Ts gi+1,ﬁ + (1 = Ts) gj*'l,ﬁ-’ g]/”_ g 6Jﬁ + gj*'l,/’”
gai,i » T (ga,i+1 - '5a,i+1) 3 gaij x4 ga,j+1 - (1 - TS) 8ai - 6a,j+1}

*

1= {p*s X*, PT, X'} = {”: g, 7, E}: (Z_i__)
Zip,[5.] 1= &5
Zip;, .. ,[5.1 := (Collect[s // Zipsy, 2] /. f_. 2% » (DI, {z*, d}])) /. 2" >0

1= (2%) 43

pdf
In[-1:= gPair[& , w ] := Collect[Zipjoin@@Table[{pa,iﬂ’xa@},{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
m[-1--= K=Knot[5, 2]; {Cs, p} = Rot[K]; n =Length[Cs]; v = {1v = 0};
Do[Cs /. {{s_, k, J_} = AppendTo[v, 1lv +=s], {s_, i_, k} > AppendTo[v, 1v -=5s]}, {k, 2n}];
{Cs, v}
Out[e]=

{{{—1) 4) 1}) {_1) 8) 3}) {_1) 16) 5}: {_1) 6) 9}1 {_1) 2) 7}})
{6,1,0,1,0,1,0,1,0,1,0}}

The quadratic of K:

-]~ Q@ = Echo@CF [Total|
Cs /. {s_Integer, i_, j_} = X; (Pi -T pia+ (TS - 1) Pj+1) +X5 (Pj - Pj+1)] + X241 p2n+1]3

p3xa (-1+T) pgX; (-1+T) paXxq
P1 X1 - P2 X3 + P2 X3 — - T +p3X3—p4X3—%+

Ps Xa P7 Xe (-1+T) p1e Xe
+ Ps X5 — Pe X5 + Pe Xe - T - T +P7 X7 — Pg X7 —

(=1 +T) paXsg Po Xs (-1 +T) ps X10 P11 X1
—————— +PgXg— ——— +PgXg-PreXg - ——————— +PreXze - ——— + P11 Xn1
T T T T

Pa X4 -
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Applying x; - —x; + (T~ - 1) x;, ;> -T~° x; and splitting off the edge terms: (Jacobian is T-Vrithe)

(-1~ Echo@CF[Q@ /. Joinee (Cs /. {s_Integer, i_, j_} » {X;j» -xj+ (T7°-1) xi, X; » -T"x;})] =
(Q1 = CF[Total[Cs /. {s_Integer, i_, j_ } = -T piX;-p;X;+ T p;X;-p;X;] +
Sum [ Xy P.1s {k, 1, 2n}] + Xane p2n+1])
“P1 Xy +P2Xe - TpPaXp+P3Xag+ (-1 +T) p7Xa-P3Xz+PaXs+ (-1+T) p1Xq-
T paXq+PsXg—PsXs +PeXs —TPeXe+P7Xe + (=1 +T) pgXe — P7 X7 + Pg X7 +
(=1 +T) p3 Xg — T pg Xg + Po Xg — Pg Xg + P1o Xg + (=1 + T) Ps X1 = T P1o X10 + P11 X10 + P11 X11
Out[e]=
True

Transposing, shifting from forward edges to backwards edges: (Jacobian is (-1)).
1= (QL /.« {p=> X, X>p}) =
Echoe (Q2 = CF[Total|[Cs /. {s_Integer, i_, j_} = -T X;p;i-X;Pi + T7°X; pi - X5 pj] +
sum[py Xg.15 {Ks 1, 2Nn}] +pan.a Xa n+1] ) =
CF[Total[Cs /. {s_Integer, i_, j_} = -T°X;pi-X;Pi+T " X;pi-X;p;] +
Sum[pi-1 Xis {Ks 1, 2n}1 = Po X1 + P2n X2ns1 + P2net X2net
“P1Xa+ (-1+T) paXg+P1Xa—-TpPaXa+PaXz-P3Xz+ (-1+T) pgX3+

P3Xa - TPaXs+PaXs—PsXs+ (-1+T) prgXs +PsXe~TPpPeXe+ (-1+T) pa X7+ Pe Xy -
P7 X7 + P7Xg —~ TpgXg + (-1 +T) pg Xg + Pg X9 — P9 X9 + Pg X1 — T P1o X10 + P10 X11 + P11 X11

Out[e]=
True
Permuting the p variables and re-absorbing the edge terms into the crossings: (Jacobian is 1).
in[-1:= (Q2 /« {P2ns1 = P15 Pi_ > Pis1}) ==
Echoe (Q3 = CF[Total[Cs /. {s_Integer, i_, j_} = =T X; Piya = Xj Piss + T7° X5 Piss - X5 Pjua] +
Sum[p X; {K, 1, 2n}] = P1 Xq + P2nes Xanes + P1 Xans]) =
CF[Total[Cs /. {s_Integer, i_, j_} = =T X; Pisa+ (T = 1) X5 Pisa = Xj Pjus + Pi Xi + Pj X5 -
P1 X1 + P2n+1 X2n+1 + P1 X2 n+1]
P2 Xy + (-1 +T) psXg +PaXa -~ TP3Xa+P3Xz—PaXs+ (-1+T) pg X3+
PaXa—TPsXa+PsXs—PeXs+ (-1+T) P1aXs+PeXe—TP7Xe+ (-1+T) p3 X7 +Pp7 Xy -
Ps X7 + Pg Xg = T Pg Xg + (=1 +T) P7 X9 + Pg Xg — P16 Xo + P10 X10 — T P11 X10 + P1 X11 + P11 X11
Out[e]=

True
Rescaling by T": (Jacobian is 1).
ni-1- (Q4 = Echo@CF[Q3 /. {pi » T 1T p;, x; » TITx;1]) =
CF[Total[Cs /. {s_Integer, i_, j_} = -X;pia+ (T =1) X; Pis = T7° X;j Pja+ Pi Xi +Pj X5] -
P1 X1 + P2n+1 X2n+1 + P1 X2 n+1]

~Tp2Xp+ (=1 +T) ps Xy +PaXp-P3Xa+P3X3-TpPaXzg+ (-1+T) pg X3+

PaXs —PsXq+PsXs —TPeXs+ (-1+T) P11 Xs +PeXe —P7Xe + (-1 +T) p3 Xy +p7 X7 -

T pg X7 + Ppg Xg = Pg Xg + (=1 +T) p7Xg + Pg Xg = T P1g X9 + P1o X160 ~ P11 X10 + P1 X11 + P11 X11
Out[]=

True
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Using “col-sum = 0”: (Jacobian is 1, and so the overall Jacobian is —7-""ithe),

il-]- Simplify[Echo@CF[Q4 /. p. /5 k> 1 pr-p1] =
(Q5 = CF[Total[Cs /. {s_Integer, i_, j_} =»X; (Pj-T " pja+ (T -1) pisa) +X;i (Pi-Pisa) | +
P2n+1 X2 n+1] ) ]
P1X1-TpaXy+ (=1+T) psXg +PaXa—P3Xa+P3Xz-TpPaXsg+ (-1+T) pg X3+
PaXa—PsXg+PsXs—TpeXs+ (=1+T) P11 Xs +PeXg - P7 X + (=1 +T) p3 Xy +p7 X7 -
T pg X7 + Pg Xg — Pg Xg + (=1 +T) p7 Xg + Pg Xg — T P1g X9 + P1o X160 ~ P11 X10 + P11 X11

Out[e]=
True

The conjugate quadratic of the flip of K:

il-1= Qr = Echo@CF [Total|
Cs /. {s_Integer, j_, i_} = X; (Pi =T pisa+ (T7°-1) pji1) + X5 (P5 = Pjur) | + Xz2ne1 P2nar] 3
P1 X1 -TpaXy+ (-1+T) PsXg + P2 Xa —P3Xg +P3 X3~ TPaXsg+ (-1+T) pg X3+

Pa X4 = PsXq +PsXs —TpgXs + (-1 +T) P11 Xs + Pg Xg = P7 X + (=1 +T) p3 X7 + p7 X7 -
Tpg X7 +PgXg —PgXg+ (=1 +T) p7Xg + Py Xg = T P1g X9 + P10 X10 — P11 X10 + P11 X11

inf-]:= Q== Q5
Out[«]=
True
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Playing with a single knot - all in one shot

mi-1-= K=Knot[5, 2]; {Cs, p} =Rot[K]; n =Length[Cs]; v = {1lv =0};
Do [
Cs /. {{s_, k, 7_} = AppendTo[v, 1v +=s], {s_, 1_, k} =» AppendTo[v, 1v -=s]}, {k, 2n}];
Echoe {Cs, v};
Qop = EchoeCF[Total|
Cs /. {s_Integer, i_, j_} = X; (Pi =T Pua+ (T°-1) Pjuz) +X; (Pj - Pjs1) | * X2ns1 P2nsa]s
Echo[Q@p == Q9] ;
Qlp =
Echo@CF[Q@p /. Joinee (Cs /. {s_Integer, i_, j_} = {Xj» -xj+ (T -1) xi, Xi » -T°x:})];
Echo[Qlp == Q1] ;
Q2p =
Echo@CF[Q@p /. Joinee (Cs /. {s_Integer, i_, j_} = {X; = -x;+ (T -1) xi, x;i » -T*x;}) /.
{p-x, x->p}];
Echo[Q2p == Q2] ;
Q3p = Echo@CF [Qop /. Flatten@{{Xzn.1 = P2ns1s P2ns1 = Xans1}s
Cs /. {s_Integer, i_, j_} = {Xj» -pj+ (T -1) pi, Xi » =T pi, pi » Xis P5 > X;}}];
Print["Testing Q3p: ", Simplify[Q3p -Q2]7];
Q4p = Echo@CF[QOp /. Flatten@{{xz,,,,l - P1s P2ns1 = X2ns1}ts Cs /.
{s_Integer, i_, j_} = {Xj > -pjua+ (T =1) pisas Xi > =T pia1, Pi > Xi5 P > X }}] 5
Print["Testing Q4p: ", Simplify[Q4p -Q3]];
Q5p = Echo@CF |
Qop /. Flatten@{{Xzn,1 - P15 P2ns1 = Xanua}, Cs /. {s_Integer, i_, j_} = {x; » -7l g e
(T_S - 1) T gy X » =T T g py o TV g, p;i - 71 Xj}}]3
Print["Testing Q5p: ", Simplify[Q5p -Q4]11];
(* Q4=Echo@CF [Q3/.{p; =T Hps,x; T Hx; 1)
Q6p = Echo@CF [Qop /. Flatten@{{Xan.1 - P15 P2ns1 = X2n.1}s €S /. {s_Integer, i_, j_} =
{x; - -7+ (1-719) T b, xi» =TT py, pi» TV xg, py 5 T x;}}]s
Print["Testing Q6p: ", Simplify[Q6p -Q4]1];
Q7p = Echo@CF [Qop /. Flattene{{Xan.1 = P15 P2n:1 > X2ns1}s
Cs /. {s_Integer, i_, j_} = {x; -» -7 llp e (1-71) ™ip. ..,
xi » -T' 0 p, g, pi» T, pj» T2 x;}} 7 e /3R> 1 pe-pa];
Print["Testing Q7p: ", Simplify[Q7p -Q5]11];
Q8p = Echo@CF [Qop /. Flatten@{{Xan.1 = P15 P2ns1 > X2ns1}s
Cs /. {s_Integer, i , j } {xj > -V Pja+ (1 - TS) ™ p, eI p
xi» =TT p T p, pe s TV x, py» 7700 x;}}]s
Print["Testing Q8p: ", Simplify[Q8p - Q5]1];
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{{{-1, 4, 13, {-1, 8, 3}, {-1, 16, 5}, {-1, 6,9}, {-1, 2, 7}}, {6,1,0,1,0,1,0,1,0,1, 0}}

P3Xa (-1+T) pgx, (-1+T) paXa
P1 X1 - P2 X3 + P2 X3 — - TP3X3 -PaXsg - ——
T T T
Ps Xa P7 Xe (=1+T) p1e Xe
Pa X4 - + Ps X5 — Pe X5 + P Xe — - T +P7 X7 — Pg X7 -
(-1+T) paxXs Po Xs (-1 +T) ps X1e
— *+PsXg-— + P9 Xg ~P1g Xg - —————— + P1o X10 —
T T T
True

“P1 X1 +P2X1 - TpPaXag+P3Xp+ (-1+T) p7Xa—pP3Xs+PaXs+ (-1+T) p1Xq -
T paXq+PsXg—PsXs+PeXs —TPeXe+P7Xe+ (=1+T) pgXe — P7 X7 + Pg X7 +
(-1+T) p3Xg -~ T pg Xg + Pg Xg — Pg Xg + P1o Xo + (=1 + T) Ps X1p — T P1o X160 + P11 X10 + P11 X12

True

“P1 X1+ (=1+T) paXa+p1Xa-TpaXa+pP2X3-pP3Xz+ (-1+T) pg X3+

P3Xa -~ TPaXs+PaXs—PsXs+ (-1+T) PpreXs+PsXe—TPpPeXe+ (-1+T) pa X7+ Pe Xy~
P7 X7 + P7 Xg —~ Tpg Xg + (=1 +T) pg Xg + Pg X9 — Pg X9 + Pg X1 — T P1e X10 + P10 X11 + P11 X11

True

“P1Xy+ (-1+T) paXs+P1Xa-TpaXa+pP2Xs-pP3Xz+ (-1+T) pgXz+

P3 X4 - TPaXg+PaXs—PsXs+ (-1+T) P Xs +PsXe — T PeXe+ (=1 +T) pa Xz +Ps X7 -
P7 X7 + P7Xg —~ T Pg Xg + (-1 +T) Pg Xg + Pg X9 — Pg X9 + Pg X106 — T P10 X10 + P1e X11 + P11 X11

Testing Q3p: ©

P2 X1+ (=1 +T) psXg +PaXa-TpP3Xa+P3Xa-PaXs+ (-1+T) pg X3+

PaXq—TPsXg+PsXs—PsXs+ (-1+T) P11 Xs +PeXe = TP7Xe + (=1 +T) p3 Xz +Pp7 X7 -
Pg X7 + Pg Xg = T Pg Xg + (-1 +T) P7 X9 + Pg X9 — P1e X9 + P1o X106 — T P11 X10 + P1 X11 + P11 X11

Testing Q4p: ©

“TpaxXy+ (-1+T) psXy+PaXa-P3Xa+P3X3-TpaXs+ (-1+T) pg X3+

PaXa - PsXg+PsXs —TpeXs+ (-1+T) P11 Xs + P Xg — P7 X + (=1 +T) p3 X7 + p7 X7 -
T pg X7 + Pg Xg — Pg Xg + (=1 +T) p7 Xg + Pg Xg — T P1g X9 + P1o X106 ~ P11 X10 + P1 X11 + P11 X11

Testing Q5p: ©

“TpaXy+ (-1+T) ps Xy +P2Xa-P3Xa+P3 X3 -TpaXz+ (-1+T) pg X3+

Pa X4 — Ps X4+ PsXs —TPgXs + (-1 +T) P11 Xs + P Xg — P7 X + (=1 +T) p3 X7 + p7 X7 -
T pg X7 + Pg Xg = Pg Xg + (=1 +T) p7 Xg + Pg Xg = T P1g X9 + P1e X160 ~ P11 X10 + P1 X11 + P11 X11

Testing Q6p: ©

P1 X1 -TpPaXy+ (=1 +T) psXg +PaXa—P3Xa+P3 Xz~ TPaXz+ (-1+T) pg X3+
Pa X4~ PsXq+PsXs —TpPsXs + (-1 +T) P11 Xs + Pg Xg = P7 X + (=1 +T) p3 X7 + p7 X7 -
Tpg X7 +PgXg—PgXg+ (=1 +T) p7Xg + Py Xg = T P1g X9 + P10 X10 — P11 X10 + P11 X11

Testing Q7p: ©

P1 X1 -Tp2Xy+ (=1+T) psXg +PaXa—P3Xa+P3X3 - TPaXs+ (-1+T) pg X3+
PaXq - PsXg+PsXs —TpsgXs+ (-1+T) P11 Xs + Pe Xg — P7 X + (=1 +T) p3 X7 + p7 X7 -
Tpg X7 +PgXg —PoXg+ (~=1+T) p7Xg +PgXg — T P1g X9 + P10 X10 — P11 X10 + P11 X11

Testing Q8p: ©

The conjugate quadratic of the flip of K:
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il 1~ Qr = Echo@CF[Total|[
Cs /. {s_Integer, j_, i_} = X; (Pi =T pisx+ (T =1) pjaa) +X;5 (Pj - Pju1) | +X2ne1 P2nu1]

p3Xa (-1+T) peXz

P1 X1 - P2 X3 + P2 X3 — - +P3 X3 - Pa X3~
T T
(-1+T) paXxa Ps X4 (=1 +T) paXe P7 Xe
%+p4x4— T +P5X5—psxs—%+psxs— +P7 X7

il ]= Q== CF[Q /. Flatten@{{xz,,,,l - P15 P2ns1 = Xansaal, Cs /.

{s_Integer, i_, j_} = {X; > T°p1-pja+ (1-T%) Pisas Xi & P1 - Pisas Pi = Xis Pj = T°x5}1}]
out[e]=
True
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In[«]:= Total@Table[{Cs, p} =Rot[K]; n=Length[Cs];

Q = CF[Total|

Cs /. {s_Integer, i_, j_} = Xi (Pi-T Piaa+ (T°-1) Pju1) + X5 (Pj - Pjs1) | + Xane1 Panea s
Qr = CF[Total |

Cs /. {s_Integer, j_, i_} »X; (Pi -T Ppiga + (T_S - 1) Pj+1) +Xj (Pj - Pj+1)] + X2 ne1 P2n+1]5
Qr == CF[Q /. Flatten@{{Xzn.1 = P15 P2n«1 > X2na1}s €S /. {s_Integer, i_, j_} =

{Xi = T p1-Pjia+ (1-T°) Piszs Xi > P1=Pis1s Pi = Xis P5 = T %51} ],

(K, AllKnots[{3, 5}]}

]

Out[e]=

P1 X1 -TpaXs+ (~1+T) psXg +PpaXa—P3Xa+P3X3—TpgXz+

(=1+T) p7X3+PaXg-PsXg+ (~1+T) p3Xs + Ps Xs — T Pg X5 + Pg Xg — P7 Xg + P7 X7 =
P1 X1 -TpaXs+ (=1+T) ps Xy + P2 Xy —~P3Xo+P3X3—TpPagXs+ (-1+T) p7 X3+ PsXg -
(-1+T) p1Xs P7X7

Ps Xa + (=1 +T) p3Xs+PsXs - T Pg Xs + Pg Xg = P7 X + T + - +
(=1+T) p2xq Ps Xa
P1X1-PaXa+P2Xa-Tpsxa+ (-1+T) P8X2+P3X3*P4X3*%+P4X4* +
(-=1+T) pe Xs Ps Xg
Ps X5 = Pg X5 + (-1 +T) p4x6+p6X6’Tp7X6+p7X7’p8X7’% +p8X8’T+p9X9 =

P1Xs-PaXs— (~1+T) (1+T) pixa+ T2 paxy-TpsXa+ (~1+T) pgXp+P3 X3~

(=1+T) (1+T)p1Xa (-1+T)paXs PaXs PsXg
Pa X3 + - + - +Ps X5 -
T T T2 T
PeXs— (~1+T) (1+T) pyxe+ (~1+T) pyXe+T>PsXe ~T Py Xe + P7 X7 —

(=1+T) (1+T)p1Xg (-1+T)peXs PgXs PoXsg
pg X7 + - + - +Po Xg| +
T2 T T2 T

PiX1-TpaXs+ (=1+T) p7 Xy +PaXa-P3Xa+P3X3-TpaXz+ (=1+T) pgX3+PpPsgXg -

Ps X4 +Ps Xs — T peXs + (-1 +T) P11 Xs + Pe Xg — P7 X6 + (-1 +T) p3 X7 +Pp7 X7 -
TpgXy;+PgXg—PgXg+ (-1+T) PsXg+PgXo— T P1g Xg + P10 X10 — P11 X10 + P11 X121 =
PiX1-TpaXa+ (-1+T) p7Xa+PaXa-P3Xa+P3X3—TpPaXg+ (-1+T) pgX3+PaXg—PsXg+
PsXs —TpsXs+ (-1+T) p11 X5 + P X6 —P7 X + (-1 +T) p3 Xy + p7 X7 - T pg X7 + Pg Xg -
(-1+T) p1 X1 . P11 X11

T T

Po Xg + (=1 +T) ps Xg + Pg X9 = T P1g X9 + P1e X10 — P11 X10 +

P1X1-TpaXs+ (-1+T) ps Xy +PaXa - P3Xa+P3 X3 -TpaXz+ (=1+T) pgX3+PsXg -~

Ps X4+ Ps Xs = TpeXs + (=1 +T) P11 Xs + Pe Xe — P7 X6 + (-1 +T) p3 X7 +Pp7 X7 -

TpgXys+PgXg—PgXg+ (-1+T) P7Xg+PgXo—TP1g Xg + P10 X10 ~ P11 X10 + P11 X121 =

PiX1-TpaXa+ (-1+T) psXa+P2Xa—P3Xa+P3 X3 —TPaXsg+ (-1+T) pg X3+ PaXg-

Ps Xa + Ps Xs = TPgXs + (=1 +T) P11 Xs +Pe Xg — P7 Xe + (=1 +T) p3 X7 +p7X; - T pg Xy +
(=1+T) p1 X112 P11 X

Pg Xg — Po Xg + (=1 +T) p7 X9 + Pg X9 — T P1g X9 + P1o X10 — P11 X10 + T + -
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Playing with Ry
ry is taken from Talks/Oaxaca-2210/Rho.nb

in[-]:= P@ =8 (—1+2piXi—2iji+ (—1+Ts) piij§+ (l—TS) p%xi—zpiijin+2p§Xin)/2

Out[e]=
1 s 2 s 2,2 2
fzs(—1+2pixi—2pjxi+(—1+l ) PiPyXi+ (1T )pjxi—Zpipjxixj+2pjxixj>

mi-1- lhs =P@ /. {i> 3, j-»1i, T°>T7}

out[e]=
E 2 -s 2,2 -s 2
2s(—1-2pixj+2pjxj+2pixixj-2pipjxixj+<1—T ) pi X5+ (=1+T°%) p; pjxj)

imi-1= rhs = Expand [P@ /. {Xj » T° py - pjuz + (1= T%) Pis1s Xi > P1 - Pis1s Pi > Xis Pj > T°X5}]

Out[«]=
S -s -s 1 2 -s .2
-~ — +SP1Xi-SP1iXi=-ST " p1Xy+sT P1+in—£SP1Xin—£ST P1 Xi Xj + S P1P1si Xi X§ -
1 2 1 -s 2 -s -s 1 -2s .2 2
7Sp1+iXin+£ST p1+iXin+ST p1p1+inXj—ST p1+ip1+inXj+£ST p1Xj+
1 -s .2 2 -s 2 1 -2s .2 2 1 -s .2 2 -2s 2 -2s 2
—sT pixj-sT P1P1+1Xj—£5T P1+1Xj+£5T PL.iXj—ST "7 P1P1jX5+5ST "7 Prii P1og Xj

il-1- Simplify[gPair[lhs -rhs, {1, i, j, i+1, j+1}] /.
{gi/iL = Oip+ T 8i+1,5 + (1 - TS) 8j+1,55 Bis > Oip + 8i+1,5»
gai,i »T° (ga,i+1 - <Sa,i+1) ’ gaij g ga,j+1 - (1 - Ts) 8oi — <5af,j+1}]

Out[e]=
S(1-T25 (1+T%) ((-1+T°) 81,1 +81,1.9)° -

T25 (c1+T%) ((-1+T%) groi,i +8104,103) "+ 83,5~ (L+ T 8ra,1 - (1+T%) 81i3,1) (1+81.3,5) +
T (1+2T%%gos,s+ (T°-2T2%) grg,i + 8104,5 - T 8109,5) (TP 8rui,5- (14 T%) Buuyg,9) +
T (=1+T%) (TP81a,5- (m1+T°) 81y, i) 2+ T 281,001 (1-T°+ (-1+T2%) gp 5+

(1+T°%) 81,005+ T2 81,1~ T2 81ei,1 - T2 810i, 105 + 89,1 — T° 814d,i - 81.3,145) *
T2° (-1+ 814,101 (—1+Ts (-1 T) g1+ (-14 T 81:1,1.9 ~ 81+3,i + T° 8144,1 +g1+j,1+j> +
T25 ((-1+T°) 81,0+ 81,109) (-2+2T°+2T° (-1+T%) gy, -

T 814,144 +2T° 8104,1.5 28149, + 2 T° 8144, — 814,141 + 2 8149,1+§) —
T2% ((~1+T%) @ri,1 +8101,149) (~2+T542 (-1+T°) 81.5,1 — 819,101 + 2 8149,1.9) )

In[-]:= {gi/J; 2 855+ T° Bi1, 5+ (1 - TS) 5+1,45 Bis > 895+ 8js1, 55 Ba i @ T7° (Bayiet - 64,iv1) »
8o »Bayier- (1-T°) Bai =651} /- {123, 3-1, TPoT5, T° 5T}
Out[-]=
{83, 64,5+ T " 8jer,p+ (1-T°) Bir1,55 8i,5_ > 1,5 + Bis1,8s
8,3 T° (8o,je1 ~ Oayie1) > Ba i Bayivz— (1-T°°) 8a,5 - Sa,ie1)

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



Dror Bar-Natan: Academic Pensieve: Projects: APAI: Palindromicity-GaussianLanguage.nb 2023-12-22 09:21:12

Inf-]:= Simplify[gPair[lhs -rhs, {1,i, j,i+1,j+1}1//. {gj,/j_ 285, +T7° 8ju1, 5 + (1 - T's) i1,/
gi,ﬁ_ x4 di,ﬁ + gi+1,/¥) ga_,j > TS (ga,j+1 - 6a,j+1) k) ga_,i b4 ga,i+1 - (1 - T_s) ga,j - 5a,i+1}]
Out[e]=
-s (TS (1+T%) 8%,1@ + 81,104 (= ((1+T%) 81,149) +T° 81ui,149 + B14§,149) +
(1 + Ts) g1+i,1+j (_g1+i,1+i + (_1 + Ts) g1+i,1+j + g1+j,1+j) +

81,143 (TS 81.i,1.1 -2T%° 81:1,149 + 819,141 — 2 T° g1+j,1+j) )

n[-]- el = Simpli-Fy[gPair'[lhs -rhs, {i, j, i+1, j+13}]1//. {gj,ﬁi 84,5+ T a1, + (1 - T‘S) i1,/

8i,s 8i,5+8is1,55 82,52 T (84,41~ 6a,9+1) » Ba ,i  Ba,isl - (1 - T_S) 8a,j - 6a,i+1]’]
Out[«]=
=S (1 + TS) g1+i,1+j (_g1+i,1+i + (_1 + TS) g1+i,1+j + g1+j,1+j)

imi-- €1 =Simplify([s (g3 ; +85 5 - 811,101 - 85un,501) /7 {836 2 05,5+ T Bjur, 5+ (1-T7°) Biu1, 45
8i,s »08i,5+8is1,55 8a,i P T (8a,441~ 6a,4+1) 5 8o ,i ™ Buyist - (1 - T's) 8a,j - 6a,i+1}]
Out[-]=
25 (-1+T°%) 81.4,19 (—81ei,101 + (-1 +T%) 8144,145 + B149,1+5)

ini-)= €2 = Simplify[ (85 5 - 83,1,501) /7 {85.5 64,5 + T 8jar, 5+ (1-T7°) 8isa, 5
gi,ﬁ_ b4 6i,ﬂ + gi+1,ﬁ) ga_,j b4 TS (ga,j+1 - 5a,j+1) k) ga_,i > ga,i+1 - (1 - T_S) ga,j - 6a,i+1}]
out[e]=

2 s 2
*g1+i)1+i + ( (’1 +T ) g1+i,1+j + g1+j,1+j)

in[-]:= Simplify[el - alcl - a2 c2]
Out[-]=
(8141,24i — (-1+T%) 81.4,1.5 - 8149,145)
(82 814,101+ (@2 (=1+T°) +s (1+T°+2al (-1+T°))) 8r.i,1+9 + 32 81.4,1+5)

in[-1:= Simplify[el - cl/ 2]

Out[e]=
-2s TS g1+i,1+j (_g1+i,1+i + <_1 + TS) g1+i,1+j + gl+j,1+j>
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