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Pensieve Header: Finding the smoothings that occur while computing the Arrow Polynomial.

https://drorbn.net/bbs/show?shot=SantosK-250717-132117.jpg :
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?{w, 0

in[-]:= << KnotTheory”

Loading KnotTheory™ version of October 29, 2024, 10:29:52.1301.
Read more at http://katlas.org/wiki/KnotTheory.

in[-1:= pd = PD[Knot[3, 1]]

KnotTheory: Loading precomputed data in PD4Knots'.

Out[e]=
PD[X[1, 4, 2, 5], X[3, 6, 4, 1], X[5, 2, 6, 3]]
In[«]:= K=0}
pd/.x:X[1_,J ,k , L 1> (++J<;
If[PositiveQ[x],
0S.APg[i, j1Pol[l, k] +US A Py[L, i1 P_1[], kI,
0S A Po[i, L]1Pe[], k] +US APy[i, 71 P_1[k, L]
Out[e]=

051 Po[1, 5] Po[4, 2]
o]

A
0S;Pe[3, 1] Pe (6, 4] 0S3Pg[2, 6] Pg[5, 3]

+AUS, P 1[4, 1] P,[3, 6], +AUS3P_1[6, 3] P1[5, 2]
A A

+AUS; P 4(2, 5] Py[1, 4],
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In[«]:=
K =0;
Expand [Timeseepd /. x : X[i_, j_, k_, L_1 = (++x;
If[PositiveQ[x],
0S,APg[i, j]Po[l, R1 +US AP [L, i1 P_1[], k1,
0S, A Po[i, L] Po[], k] +US AP;[i, 1 P_1[k, L]

I

Out[-]=
05105, 053 P [1, 5] Po[2, 6] Po[3, 1] Po[4, 2] Po[5, 3] Po[6, 4]

+

A3
0S, 0S3US; P_1[2, 5] Pg[2, 6] Pg[3, 1] Pg[5, 3] Po[6, 4] P1[1, 4]
A
0S; 0S3US, P 1[4, 1] Po[1, 5] Pg[2, 6] Pa[4, 2] Po[5, 3] P1[3, 6]
A
AOS3;US; US, P12, 5] P 4[4, 1] Po[2, 6] P[5, 3] P1[1, 4] P1[3, 6] +
0S; 0S, US3P_1[6, 3] Pg[1, 5] Pg[3, 1] Pg[4, 2] Py[6, 4] P1[5, 2]
A
AOS,US; US3P 1[2, 5] P 1[6, 3] Pg[3, 1] Pg[6, 4] P1[1, 4] P1[5, 2] +
AOS; US,US3P 1[4, 1] P 416, 3] Po[l, 5] Pg[4, 2] P1[3, 6] P1[5, 2] +
A3 US; US, US; P1[(2,5]P.1[4,1]P4[6, 3] P1[1, 4] P1[3, 6] P1[5, 2]

+

+

+

In[-]:= K =@
Expand [Timeseepd /. x : X[i_, j_, k_, L_1 = (++x;
If[PositiveQ[x],
0S, APo[i, 71 Po[l, R] +US A Py[L, 1] P_1[], k],
0S, A Py[i, L] Po[j, k] +US APy[i, j1P_1[k, L]
1177
Po [1_, J_1Ps [J_» R.] = Papli, kI,
Po [1 5 J_1Ps [k, J_1»Payli, k],
Po [J_s 1 1Ps [J_s R.I=P o s[1, R]
}

Out[«]=
0S;0S3US; Po[2, 412 2 051 05,053 Po (3, 3] Po[4, 4]

+A0S3US; US; Pg[2, 6]°Po[4, 4] + ) "
A A

0S; 053 US, Py[4, 612 0S; 0S, US3 Pg[6, 2]2 R
+ +A0S, US; US3 Pg[2, 2] Po[6, 412+

A A
A 0S; US, US3 Py [4, 2]2P9[6, 6] + A US; US, US3 Pg (2, 2] Pg[4, 4] Py [6, 6]
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imi-1- AP[K_] :=Module[{t},
t = Expand[Times @@ PD[K] /. x : X[i_, j_, k_, L_] = If[PositiveQ[x],
APo[i, j1PolL, k] +A Py[L, i]1P 4[], k], A" P[i, L] P[], k] +AP1[i, j1P_1[k, L]
1177- ¢
Po[i_, J 1Pz [F_ s k. 1=PL,[1, k1,
Po [l 5 J_IPs [k 5 G 12Payliy R1, Py [J 5 1_1Ps [J_ 5 R.I» P 4usll, R]
y 7. |
Po [k s k 1 (A% =A2) Vapseaszs P_[_, _1% > (-A*-A"2) Vo
}/o Vo1, Po[i, G 1/5i>G=P (], i1};
Factor [t/ (-A%-A"?)]

]

The Pre-Arrow-Polynomial:

i1~ PAP[K_] :=Module[{t, x = @},
t = Expand [Times @@ PD[K] /. x : X[i_, J_, k_, L_] = (++x;
If[PositiveQ[x],
0S,.APg[i, j]1Po[L, R]1 +US A1 Py [L, 1] P_1[], k],
0S, A Po[i, L] Pe[], k] +US. AP;[i, 1 P_1[k, L]
1)]77- ¢
P, [i_, J_1Ps[J_s R.1»Pa,li, R],
Po [15 J_1Ps [R5 J_1=Paplis R], Po [J_, 1_1Ps [J_» R.1=P_4.pz[1, R]
y /. {
Po [k s k 1 (-A* = A2) Vapseaszs P [, _12> (-A2-A"2) Vo
b/ Vo1, Po[i, G 1/51i>3»P o[, 11}
Factor [t/ (-A? -A‘z)]

]

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

Out[e]=
1
— (05105, 053 - A* 051 0S; 0S; + A* 0S; 053 US; + A* 0S; 053 US; -
A
A* 055 US; US, - AB 0S5 US; US, + A* 0S; 0S, US; - A* 0S, US; US; - A% 0S, US; US; -
A* 0S; US; US3 - A® 0S; US; US3 + A* US; US, US3 + 2 A% US; US, US; + A% US; US, US;)
in[-]:= PAP[Knot[4, 1]]
Out[«]=

— (A* 051 0S, 0S50S, + 2 A® 0S; 0S; 0S5 0S4 + A'? 0S; 0S, 0S5 0S4 - A® 0S; 0S3 0S4 US; - A'? 0S, 0S;3 0S, US; -
A

A% 0S; 0S5 0S4 US, - A% 0S; 0S5 0S4 US, + A% 0S5 0S, US; US, - A% 0S; 0S, 0S, US; - A' 0S; 0S, 0S4 US; +
A% 0S, 0S, US; US; + 2 A' 0S, 0S,4 US; US; + A 0S, 0S, US; US; + A% 0S4 0S4 US, US; - A% 0S, US; US, US; -
A2 0S, US; US, US3 - A* 0S; 0S, 0S5 US, - A% 0S; 0S, 0S5 US, + A% 0S, 0S5 US; US4 + 0S; 0S5 US, US, +

2 A*0S; 0S5 US, US, + A% 0S4 0S5 US, US, - A% 0S5 US; US, US, - A% 0S5 US; US, US, + A% 0S; 0S, US5 US, -
A® 0S; US; US3 USy — A™? 0S; US; US3 US, — A* 0S3 US, US; US, - A% 0S; US, US; US, + A® US; US, US; US,)
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PAP /@ AllKnots[{3, 7}]

1

in[-]:= FreeQ[PAP /@ AllKnots[{3, 9}]1, V]

Out[e]=

Out[«]=

True

In[-1-= Monitor[
Table[
r = FreeQ[PAP[K], V];
If[!r, Echoer, r],
{K, AllKnots[{3, 8}1}1,
{r, K}
1

Out[e]=

{True, True, True, True, True, True, True, True, True, True, True,
True, True, True, True, True, True, True, True, True, True, True, True,
True, True, True, True, True, True, True, True, True, True, True, True}

mn[-]:= PAP[PD[X[2, 4, 3, 1], X[3, 1, 4, 2]]]

Out[e]=

-0S; 0S, — A2 0S, US; V1 — A% 0S; US, V1 + A% US; US, V4 + A® US; US, Vy

AZ

mm(-1-- FreeQ[PAP[PD[X[2, 4, 3, 1], X[3, 1, 4, 2111, V]
out[e]=
False

mm[-]:= AP[PD[X[2, 4, 3, 1], X[3, 1, 4, 2]]]

Out[e]=
~1-A%V; + A%V,

AZ

mn[-]:= AP@PD[X[2, 6, 3, 1], X[4, 1, 5, 2], X[5, 4, 6, 3]]

Out[e]=
V2L AT VZ _AtY,

A3
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[

?‘R,_ﬁ Rir
R1-left and R1-right braid-like R3
>0 LT
2) <> 2) <
@ R2c¢™ 6( R2c¢™
T N7 3 N\5

counterclockwise and clockwise cyclic R2

in[-]:- AP@PD[X[5, 3, 6, 2], X[6, 1, 7, 2]]
Out[e]=
A’Pg[1, 3] P[5, 7]

1+ A%

in[-1.- AP@PD[X[5, 2, 6, 3], X[6, 2, 7, 1]]
Out[e]=
A’Pg[1, 3] P[5, 7]

1+A%

-1~ 1hs = AP@PD[X[9, 6, 10, 5], X[10, 2, 11, 1], X[6, 3, 7, 2]]

Out[e]=
1
- A
1+ A%

(A*Po[1, 11] Po[3, 9] P[5, 7] +P_5[9, 11] P4[3, 7] P1[1, 5] +A*P_1[7, 11] Pe[3, 9] P1[1, 5] +
A*P_1[3, 7] Po[1, 11] Py (5, 9] +P_1[7, 11] P1[5, 9] Py[1, 3])

il - rhs = AP@PD[X[5, 2, 6, 11, X[9, 3, 10, 2], X[10, 7, 11, 6]]

Out[e]=
1
- A
1+A%

(A*Po[1, 11] Po[3, 9] Pe(5, 7] +P_5[9, 11] P4 (3, 7] P1[1, 5] +A®P_4[7, 11] Po[3, 9] Py[1, 5] +
A*P_1(3, 7] Pg[1, 11] P[5, 9] +P_1[7, 11] P1[5, 9] P[1, 3])

in[-]-= 1hs == rhs
Out[e]=
True
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