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Pensieve header: Kauffman States for tangles.

in[-1:= SetDirectory["C:\\drorbn\\AcademicPensieve\\2024-03"];
Once[<< KnotTheory  ];
Cut[pd PD] := Module[{n = Length[pd]},
pd /. {X[2n, 1 _,1, J ]1=>X[2n, 1, 2n+1, j],
X[i ,1,7F ,2n] = X[i,2n+1, j, 2n], X[i ,2n, j , 1] = X[i, 2n, j, 2n+1]}
1

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

m(-1:= CF[&_] := Expand[&£] ;

in[-]:= SetAttributes[B, Orderless];
CF[b_B] := RotateLeft[#, First@Ordering[#] - 1] & /@DeleteCases[b, {}];

ml-]= CF[Gy [f_11 := Gerppy [CFLS]]

inf-1:=  Gpg [FI1_1@®Gp [f2_]1 "~:= CF@Gyoin(p1,n21 [f1 213
GT for Gap Touch:
il-]:= GTy_,j @Gepqui___,i_,ri___},(li___,3_,rj___y,bs___1 [f_1 := CF@Ggy¢ri, 14,5,rj,15,i),bs1 [F /- {

Yi[ll___1Ye [LL___, J, rl___] = SorteYy[l1, LL, rL, i, j1,
Y;[l1 ]Y[LL __,jF,rL__1=>SorteY[Ll, LL, rL, i, j],
Y;[L1___1Ye [LL___,1i, rl___] = SorteY,[l1, LL, rL, i, j],
Y;[L1___1Y[LL___,1i,rl___]:»SorteY[l1, LL, rL, i, j],
Y[ __ i, __1YI[___535___1-86,

Y_[___, i, __I1Y[___,ds___1-86,

Y I __ »Jds ___1Y[__,1i,___1-86,

Y[__ 1, __ 1Y[___,ds___1-0

}

Yi[L1___1Y;[L2___]: SorteY;[j, L1, L2] +SorteY;[i, L1, L2],
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it cor-don < (ordn)

n.

iu\qﬁmg%ﬁw

l 1. Aline of people, military posts, or ships stationed around
an area to enclose or guard it: a police cordon.
2. Arope, line, tape, or similar border stretched around an
area, usually by the police, indicating that access is
restricted.

in[-]:=  Cordon; @Ggrqii ,i ,ri_ 3,bs 1Lf_] :=Module[{]j1, j2},
{j1, j2} = {Firste{ri, Li}, Laste{ri, Li}};
CF@Ggmoste(ri,Liy,bs) [f /7« {
Y:[L 1-80,
Ye [LL___, 1, rl___] = Ye[LL, rL],
Y[ILL __,1i,rl___1>Y[LL, rL]
Y /.o
Yia[L1___1Y5[L2___ 1 SorteY;,[L1, L2],
Yiul___» 32, ___1~80,
Yial___» 31, ___1-6,
Y [ls___1VYe [LL » j2, rl___1 »» SorteY,[]j1, Ls, LL, rL],
Yi[ls___1] Yk_[LL___, ji, rl___1] = SorteY,[j1, Ls, LL, rL],
Yja[ls__ _TYLLL___, j2, rL___] = SorteY[]jl, Ls, LL, rL],
Yi2[ls___JY[LL___, j1, rL___] > SorteY[]j1, Ls, LL, rL],
Y_[___: ji, ___1 Y_ [___,32, ___1-80,
Y_[___: sz ___1Y[___, jla ___1-96,
YI___, ji, __1Y[___» j2, ___1-86,

Y_[___: ji, ___, 32, ___1-89,
Y_[___: j2, S ji, ___1-86,
Y[ s Ji1, > j2, ___1-86,

YI___» j2, N ji, ___1-»90
1

Strand Operations. c for contract, mc for magnetic contract:

e €iLj @t @ereriLiLri 3,0 i__3.__1[__1 2= T // GTj pirste(ri,Liy // Cordon;

In[«]:= Ci_,j_@t 3 GB[{___,i_,j_,___}, 101 := COI"dOﬂj@t

C-,:_’j_@t 8 GB[{j_,___,i_},___] [__]:= Cor‘donj@t
Ci ,j @t :Ggy 5 ,i, 3, 1[__1:=Cordon;et

Ci ,j @t :Ggr¢i, i3, 1[__]1:=Cordon;et
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ml-]:= mc[&_ ] :=&//.
T2Gere i, (i be_ a1 Gere i,y 3l 1 |Gere5, iy, 1[__17;

1+ =202 ci,;@et
“KSI” for Kauffman States Invariant.

ml]- KSI@P; ; :=CF@Ggyi,i37[Yi[]1Y;5011;5
KSI[x:X[i_, j_, k_, L_]] := KSI@If[PositiveQ[x1, X_i,j,k,-ts X_j,k,,-i]3
KSI[X: ,j e, ] 3=
CF@Gg (i, 7,6, [MT VR[] Y501 YL[1 +TY:[RT Y5I1 YoLT +Y50LT Ya[T YelT + Yo D51 Yi[1 Yel1]5
KSI[X; ,j e, ] :=
CF@Gy(i,j,k, 031 [MTYR[L] V5[] Yo[1 + T Y [R] Y511 YoLT +Y50L] Vo[ YeD + Yo [51 Ya[1 Yel1]5
KSI[K_ ] := Fold[mc[#1@® #2] &, Gg[; [1], Listee (KSI /@ePD@Kk)];

Knots
;i KSIK[K_] := KSI[CutePDek][1] /. {Y_[]1~>1, T->T"?, m> -1}

inl-1- KSIK[Knot[8, 17]]

Out[«]=
1 4 8 5 3
11- — +— - — -8T+4T*-T
™ T T
in[-]:= Alexander [Knot[8, 17]1] [T]
Out[«]=
1 4 8 ) 3
11- — +— - — -8T+4T%-T
™ 1T T
In[-]:= Monitor‘[
KSIKI[K]
Timing@Table[r‘es - [K > , {K, AllKnots[{3, 10}] }],
Alexander [K] [T]
res]
Out[«]=

{1442.59, {Knot[3, 1] - 1, Knot[4, 1] - 1, Knot[5, 1] - 1, Knot[5, 2] —» 1, Knot[6, 1] > 1,
Knot[6, 2] —» 1, Knot[6, 3] - 1, Knot[7, 1] » 1, Knot[7, 2] - 1, Knot[7, 3] - 1,

7, 4] -1, Knot[7, 5] - 1, Knot[7, 6] » 1, Knot[7, 7] - 1, Knot[8, 1] - 1,

8, 2] -1, Knot[8, 3] > 1, Knot[8, 4] » 1, Knot[8, 5] - 1, Knot[8, 6] — 1,

8,7] -1, Knot[8, 8] > 1, Knot[8, 9] > 1, Knot[8, 18] > 1, Knot[8, 11] - 1,

8, 12] - 1, Knot[8, 13] —» 1, Knot[8, 14] > 1, Knot[8, 15] » 1, Knot[8, 16] — 1,

8, 17] - 1, Knot[8, 18] —» 1, Knot[8, 19] > 1, Knot[8, 20] » 1, Knot[8, 21] - 1,

9, 1] -1, Knot[9, 2] - 1, Knot[9, 3] > 1, Knot[9, 4] - 1, Knot[9, 5] - 1,

9, 6] >1, Knot[9, 7] - 1, Knot[9, 8] - 1, Knot[9, 9] - 1, Knot[9, 10] — 1,

9, 11] » 1, Knot[9, 12] > 1, Knot[9, 13] > 1, Knot[9, 14] » 1, Knot[9, 15] - 1,

9, 16] > 1, Knot[9, 17] > 1, Knot[9, 18] - 1, Knot[9, 19] > 1, Knot[9, 20] - 1,
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Knot[9, 21] - 1, Knot[9, 22] - 1, Knot[9, 23] - 1, Knot[9, 24] » 1, Knot[9, 25] - 1,
Knot[9, 26] » 1, Knot[9, 27] - 1, Knot[9, 28] » 1, Knot[9, 29] - 1, Knot[9, 30] > 1,
Knot[9, 31] » 1, Knot[9, 32] - 1, Knot[9, 33] » 1, Knot[9, 34] - 1, Knot[9, 35] » 1,
Knot[9, 36] » 1, Knot[9, 37] - 1, Knot[9, 38] » 1, Knot[9, 39] - 1, Knot[9, 40] - 1,
Knot[9, 41] » 1, Knot[9, 42] - 1, Knot[9, 43] » 1, Knot[9, 44] > 1, Knot[9, 45] - 1,
Knot[9, 46] » 1, Knot[9, 47] - 1, Knot[9, 48] » 1, Knot[9, 49] -» 1, Knot[10, 1] > 1,
Knot[1l0, 2] - 1, Knot[10, 3] » 1, Knot[10, 4] - 1, Knot[10, 5] - 1, Knot[10, 6] - 1,
Knot[1@, 7] » 1, Knot[10, 8] - 1, Knot[10, 9] » 1, Knot[10, 10] > 1, Knot[le, 11] - 1,
Knot[10, 12] -» 1, Knot[10 13} -1, Knot[10, 14] -» 1, Knot[10, 15] » 1, Knot[1@, 16]
Knot[1@, 17] -» 1, Knot[10, 18] -» 1, Knot[10, 19] -» 1, Knot[10, 20] -» 1, Knot[10, 21]
Knot[10, 22] » 1, Knot[10, 23] - 1, Knot[10, 24] - 1, Knot[10, 25] - 1, Knot[10 ]
Knot[1l0, 27] - 1, Knot[10, 28] -» 1, Knot[10, 29] - 1, Knot[10, 30] » 1, Knot[10, 31]
Knot[10, 32] » 1, Knot[10, 33] - 1, Knot[10, 34] - 1, Knot[10, 35] - 1, Knot[10 ]
Knot[1@, 37] » 1, Knot[10, 38] - 1, Knot[1@, 39] » 1, Knot[10, 40] - 1, Knot[1@0, 41]
Knot[1@, 42] » 1, Knot[10, 43] > 1, Knot[10, 44] » 1, Knot[10, 45] - 1, Knot[10 ]
Knot[1@, 47] » 1, Knot[10, 48] > 1, Knot[1@, 49] » 1, Knot[10, 50] - 1, Knot[1@, 51] » 1
Knot[1@, 52] » 1, Knot[10, 53] - 1, Knot[1@, 54] » 1, Knot[10, 55] - 1, Knot[1@, 56]
Knot[1@, 57] -» 1, Knot[10, 8} -1, Knot[1@, 59] » 1, Knot[10, 60] - 1, Knot[10 ]
Knot[1@, 62] » 1, Knot[10, 63] - 1, Knot[1@, 64] » 1, Knot[10, 65] - 1, Knot[10, 66]
Knot[10, 67] - 1, Knot[10, 68] - 1, Knot[109, 69] - 1, Knot[10, 70] - 1, Knot[10 ]
Knot[1@, 72] -» 1, Knot[10, 73] - 1, Knot[10, 74] - 1, Knot[10, 75] » 1, Knot[10, 76]
Knot[1@, 77] -» 1, Knot[10, 78] - 1, Knot[10, 79] —» 1, Knot[10, 80] —» 1, Knot[10, 81]
Knot[10, 82] -» 1, Knot[10, 83] - 1, Knot[10, 84] - 1, Knot[109, 85] - 1, Knot[10 ]
Knot[1l0, 87] - 1, Knot[10, 88] - 1, Knot[10, 89] - 1, Knot[10, 90] » 1, Knot[10, 91]
Knot[10, 92] » 1, Knot[10, 93] - 1, Knot[10, 94] -» 1, Knot[10, 95] - 1, Knot[10, 96] - 1,
Knot[1@, 97] > 1, Knot[l@, 98] -» 1, Knot[10, 99] -» 1, Knot[10, 100] > 1, Knot[l@, 101] - 1,
Knot[1@, 102] » 1, Knot[10, 103] -» 1, Knot[10, 104] » 1, Knot[10, 105] -

Knot[1@, 106] —» 1, Knot[10, 107] - 1, Knot[10, 108] » 1, Knot[10, 109] > 1,

Knot[1@, 110] -» 1, Knot[10, 111] - 1, Knot[1@, 112] -» 1, Knot[10, 113] > 1,

Knot[1@, 114] -» 1, Knot[10, 115] -» 1, Knot[1@0, 116] -» 1, Knot[10, 117] > 1,

Knot[1@, 118] -» 1, Knot[10, 119] - 1, Knot[10, 120] » 1, Knot[10, 121] > 1,

Knot[1@, 122] » 1, Knot[10, 123] - 1, Knot[10, 124] » 1, Knot[10, 125] - 1,

Knot[1@, 126] » 1, Knot[10, 127] - 1, Knot[10, 128] » 1, Knot[10, 129] > 1,

Knot[1@, 130] » 1, Knot[1@, 131] » 1, Knot[10, 132] » 1, Knot[10, 133] > 1,

Knot[1@, 134] » 1, Knot[1@, 135] » 1, Knot[1@, 136] » 1, Knot[1@, 137] > 1,

Knot[10, 138] » 1, Knot[1@, 139] » 1, Knot[1@, 140] » 1, Knot[1@0, 141] > 1,

Knot[10, 142] » 1, Knot[10, 143] - 1, Knot[10, 144] -» 1, Knot[10, 145] - 1,

Knot[1@, 146] » 1, Knot[10, 147] -» 1, Knot[10, 148] » 1, Knot[10, 149] > 1,

Knot[1@, 150] -» 1, Knot[10, 151] -» 1, Knot[1@, 152] » 1, Knot[10, 153] > 1,

Knot[1@, 154] -» 1, Knot[10, 155] -» 1, Knot[1@, 156] » 1, Knot[10, 157] > 1,

Knot[1@, 158] -» 1, Knot[10, 159] - 1, Knot[1@, 160] » 1, Knot[10, 161] > 1,

Knot[1@, 162] » 1, Knot[10, 163] - 1, Knot[10, 164] » 1, Knot[10, 165] —» 1}}

Reidemeister 2
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in[-]- CF[KSI@PD[X_,4,3,-15 X-a,6,5,-3] /- M- -1]
Out[e]=
Gg(-2,6,5,-1}] [Y-2[5] Y_a [ Ye[] +Y_1[] Ys[-2] Ye[]]

In[«]:= GT5_‘_2@KSI@PD[P_1,5, P—Z,G]
Out[«]=
Geri-2,6,5,-137 [Y-2[5] Y1 [1 Y6 [] +Y_1[] Ys[-2] Y []]

Reidemeister 3

in[-]:= 1hs = KST[PD[X_3,5,4,-15 X_3,7,6,-55 X-6,9,8,-4]] /. m—> -1

Out[e]=
GB((-3,7,9,8,-1,-2)] {

T2Y 3[91 Y 2 (8] Yall Y71 +TY 5[] Y (7] Y.1[9] Yg[] +T°Y 3[-1,91Yo[]Ys[]VYs[] -

Y3[]Ya[91Y7[-2]Yg[] Y3[9]Y_1[]VY7[]VYg[-2]
Yo[l1VYa[-3,9]Y7[]VYe[] - . + . +

T2Y 5[ Y207, 8] Yal[] Yol +TY 3[-1] Y 5[] Y7[8] Yo[] +TY2[]Y1[-3]Y,[8] Yo[] -
Yo3[-1]Y2[]Ve[7] Yo[] Y-2[]Y-a[-3]Vs[7] Yol[]

Y3[IYal[]lVYs[-2,8]Y9[] -

T T "
Y3[]Ya[]VYs[-2,7]Y9[] Yoa[1Y7[] Ye[-2] Yo[-3]
=TY o [8] Y.1[]VY7[]Ye[-3] - +
T2 T
Y3[]VY7[-2] Yg[]Yo[-1] Y o[]Y7[]VYg[]Yo[-3, -1]
TY3[]Y2[7] Yg[]Ye[-1] - . + -
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in[-]:= rhs = KSI[PD[X_3,5,4,-25 X-a,6,8,-15 X_5,7,9,-6]1] /. M- -1
Out[«]=

Gg((-3,7,9,8,-1,-2})

T2Y 3[9] Y2 (8] Yal]Y7[] +TY 3[]Y (7] Y 1[9]Ys[] +T°Y 3[-1,9]Y[]Ys[] Ys[] -
Y o[1Ya[-3,9]Y7[]Ye[] +TY3[]Y1[9]Y7[-2] Yg[] -TY3[9]Y[]Ys[] Yg[-2] +
Yo[]Ya[-31VY7[8] Yg[]

T2Y 3[1Y 207, 81 Y1[]Yol] +TY 3[-1]Y 5[] Y7[8] Yo[] -

-
Y2[]Ya[-3]VYg[7] Yo[]

T
Y3[]Ya[]VYe[-2,7]Yol[] Yo[8]Y.a[]Ys[]VYe[-3] Y_1[]VY7[]VYs[-2]Ye[-3]
. _
T2 T T3
Y3[]Ya[7] Yg[] Yo[-1] Y_3[]VY7[-2]VYg[]VYg[-1] Y_o[]Y7[]VYg[]Ye[-3, -1]
- +

T T T2

Y[l Yal[]Y70-2, 8] Yo[] +TY3[-1] Y 5[] Yg[7] Yo[] -

+

in[-1:= 1hs[1] - rhs[1]
Out[«]=

Y3[]VYa[9]Y7[-2]VYg[] Y3[9] Y1 []Y7[] Ye[-2]
- ~TY_3[]1Y_a[9] Y7[-2] Yg[] + +
T T
Y2[] Ya[-3]Y7[8]Ye[]

TY_3[9] Ya[]Y7[] Ye[-2] +

+TY o [1Y1[-3]Y7[8] Yo[] -

Y3[-1]Y_2[]VYs[7] Yo[] Yo [8] Y_1[]Y7[] Yo[-3]
~TY_3[-1]Y_o[]VYs[7] Yo[] - -

Y3[]Ya[7]Ys[] Yo[-1]
TY[8] Ya[]Y7[]Ye[-3]+

+TY3[1Y2[7] Yg[] Yo[-1]
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