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<< Knot Theory"

Loadi ng Knot Theory™ version of February 5, 2013, 3:48:46.4762.
Read nmore at http: //katl as. org/w ki /Knot Theory.

(«\V\P: V\edge Product =) Wsort [expr ] : = Expand[expr /. w_W: Signature[w] =Sort [w]];
WP[O, _1 =WP[_, 0] =0;
WP[a , b ]:=

Wsort [Di stribute[axxb] /. (cl . *wWl W) %% (c2_. *W2 W) =»clc2Join[wl, w2]1;

(xsIMInterior Multiplications)
I M[{}, expr_1]:=expr;
IM[i_, wW] :=
| f [FreeQ[w, i], 0, -=(-1)~Position[w, i ]J[[1, 1]] =Del eteCases|[w, i117;
IM[{is__ , 1 3} wW :=IM{is} IMIi, wll;
I M[is_List, expr_]:=expr /. w W IM[is, w]

(*pA on Crossingsx)

PAIXp[i _, |, k., I 11 :=AHD[(t[11=t[k]) (¢[J1=t[l]), {i, [}
PAIXm[i _, |, k., I _J1:=AHD[(t[I]=t[k]) (t[[1=t[1]), {i,]} Wk, I'],

COIWI, J1-tIWI, TT+WJ, KT+ (t[i1-1) W, ['T+Wk, I1]

(xVari abl e Equi val encesx)

ReductionRul es[Tines[]] = {};

ReductionRul es[Equal [a , b 1] := (# »a) &/@ {b};

ReductionRul es[eqs_Tines] : = Joi nee (Reducti onRul es /@Li st eeeqs)

(*AHD: Al exander Hal f Densitiesx)
AHD[eqs , is_, -0Ss_, p_]:=AHD[egs, is, 0s, Expand[-p]];
AHD /: Reduce[AHD[eqs_, is_, 0os_, p_1]:=

AHD[eqs, Sort [is], Wsort [os], Wsort [p /. ReductionRul es[eqs]]];
AHD /: AHD[eqsl , is1l , osl , pl ] AHD[eqs2 , is2 , 0s2 , p2_]1:=

Modul e [{gl ued = Intersection[Union[isl, is2], List e Union[osl, 0s2]1},

Reduce[AHD[eqs1 xeqs2 //. eql_Equal %eq2_Equal /;
Intersection[List eeeql, List @eeeq2] =!= {} =» Union[eql, eg2], Conpl ement [
Union[isl, is2], glued], I Mgl ued, WP[os1, 0s2]], I M[glued, WP[pl, p211111]

(*pA on Circuit Diagransx)
pAfcd CircuitDi agram eqs__ 1 :=pA[cd, {3}, AHD[Ti nes[eqs], {}, W], WM111;
pA[cd_Circuit D agram done_, ahd_AHD] : =
Modul e [{pos = First [Orderi ng[Lengt h[Conpl enent [Li st ee#, done]] &/@cd]]},
pA[Del ete[cd, pos], Union[done, List eecd[[pos]]], ahd = pA[cd[[pos]1]11]1];
pA[Gi rcuit Diagram[], _, ahd_AHD] : = ahd

pd = Del et e[PD[Knot [10, 100]1], 5]

KnotTheory:loading : Loading precomputed data in PD4Knots'.

PD[X[6, 2, 7, 1], X[18, 6, 19, 5], X[20, 13, 1, 14], X[14, 7, 15, 8], X[16, 9, 17, 10],
X[4, 11, 5, 12], X[8, 15, 9, 16], X[12, 19, 13, 20], X[2, 18, 3, 17]]
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cd=CircuitD agrameepd /. {x X?PositiveQ » Xpeex, x X?NegativeQ :» Xmee x }
CrcuitD agram[Xp[6, 2, 7, 1], Xp[18, 6, 19, 5],

Xm[20, 13, 1, 14], Xm[14, 7, 15, 8], Xm[16, 9, 17, 10],
Xm[4, 11, 5, 12], Xm[8, 15, 9, 16], Xm[12, 19, 13, 20], Xp[2, 18, 3, 17]]

cd // pA
AHD[(t [4] =t [5] =t [6] =t [7] =t [8] ==t [9] ==t [10])
(t[1] =t[2] =t [3] =t [11] =t [12] ==t [13] =t [14] =1 [15] ==
t[16] =t [17] =t [18] =t [19] ==t [20]), {4, 11}, W3, 107,
“t[1]°W3, 4] +2t[1]1°W3, 4] -2t [1]1*W3, 4} +t [1}5vv[3, 47 +t [1]2'[ [4] W3, 4] -
4t[11%t [4] W3, 4}+4t[1}4t[4]\l\/[3, 41 -3t[1]1° \/\/[3 47+t [11%t [4]) W3, 4] +
2t (113t [412W3, 4] -3t [1]%t 2\/\/[3 4 +2t[1 \/\/[3 4
t[11%t [4]2 W3, 4] +t [1] W3, 10 \N[3 10] +2t S W3, 101 -
t[l}“W[S, 10] -t [1]t [4] W[3 10 +3t[ 1 t[4 ]V\/[3 10 2t[1}3t[4]vw3, 107 +
2t[ } t] ]W[3 10] -t [11%t [4] W3, 10] [ ] 2\W3, 107 +t [1]%t [4]12 W3, 10] -
[ 14t [4] vv[3 10 t[1 ]5t 2W3, 10] vv[3, 11] +2t[112W3, 11] -
t[11°3W3, 117 +t [1]% W3, 11}+2t[1]t[4}W[3, 111 -5t [1]%t [4] W3, 11] +
t[11%t [4)] vv[3 11 4t [11%t [4] W3, 11] +t [115t [4] \N[3, 11] -t [1]t [4]° W3, 117 +
t[1]%t [4]2W3, 11] -5t [1 ] [4]2\/\/[3, 111 +5t [1 ]4t 2W3, 11)
t[11%t [412W3, 11] -t [1 } SW3, 11] +2t[l t[4 \/\/[3 11
t[114t [4]3\/\/[3 117 +t [1 vv[s 11 2\W 4, 10 +31t [ vv[4, 10] -
t[11*W4, 10] +3t[1 5VV[4 10 W[4, 10] +t[1]%t [4] VV[4, 10] -
t[11%t [4)] W[4 10] +6t[ ] vvm, 10] -6t [1]%t [4] W4, 10] +
t (118t [4)] W[4 10] -t [1]7t [4] W[4, 10] +t [11%t [4]° W4, 10] -3t [1]%t [4]° W4, 10] +
t[1]1%t[4]°W4, 10] -3t (115t [4]°W4, 10] +t [1]7t [4]2 W4, 10] -
t [1 2t (47 W4, 117+t [113t (4] W4, 11] -t [1]%t [4] W4, 11] +t [1]%t [4] W4, 11] +
t[1]%t ] ]2\/\/[4 11 ~2t 113t [4]2vv[4, 11] +2t [1]%t [4]° W4, 11] -
3t (115t [412W4, 11] +t (115t vv[4 117 +t [11%t [41° W4, 11] -
2t (1714t [41° W4, 11] +2t [11° w4, 11 t (116t [41° W4, 11] +t [1] W10, 11] -
1}2vw10 11] +4t [ \N[lO, 11] 3t vv[1o, 11] +t [11°wW1o, 11 -
t [1 t [4] W10, 11 +5t [112t [4] W10, 11] -7t[1]8 1 W10, 117 +
7t[1]1%t[4] W10, 11] -5t [1] 41 W10, 11] +t [15 }V\/[lO 117 -
2t [11%t (412 W10, 11] +5t (113t [4]1° W10, 11] -6t [ ] t [4]2 W10, 11] +
6t[1]°t[4]°W10, 11] -2t 1715t [412W10, 11] -t [1]%t [4)] 3W[lo, 117 +
2t [17%t (413 W10, 11] -2t [1]°t [47° W10, 11] +t [1]°t (413 W10, 117 ]

| EM[W[], expr_] :=expr;

IEM[WMi , is_ 1, expr_1:=1EMWMIis], IM{i}, expr]+WP[WI], exprll];
| EM[W3, 11], W3, 10]]
-W10, 11]

| EM{W3, 10], W3, 10]]
W ]

| EM[WM1, 2, 3], W1, 2, 3]]
W]
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| EM[WM1, 2, 3, 4], W1, 2, 3, 4]]
W

Si gnat ure[Reverse[Range[#]]] & /@ Range[10]
(1, -1, -1, 1,1, -1, -1, 1, 1, -1}
HS[AHD[eqs , is , 0os , p_1] := AEDF[egs, is, 0s, p /. W W= |EM[w, 0s]]

cd // pA // HS

AEDF [ (t [4] =t [5] =t [6] =t [7] =t [8] =1 [9] =1t [10])
(t[1] =t[2] =t [3] =t [11] =t [12] =t [13] =t [14] =t [15] =
t[16] =t [17] =t [18] =t [19] =t [20]), {4, 11}, W3, 10],

tmvvn—2t[1}2vvu+2t[1}3vvn—t[1]4V\/[]—t[1]t[4]vvn+3t[ t[4] W] -
2t[1J3t[4]N}+2t[1J4t[4]V\M—t[1] t[MW[]—t[lJ t[412 W]+t [1]3t [4]° W] -
t[l}“t[4]2\/\/[]+t[l]5t[4]2\/\/[] t[1]1° W3, 4] - \/\/[3 4] +4t [11° W3, 4] -
t[1]1°W3, 4]+t [1]18wW3, 4} t[1]%t [4] W3, 4]+4t[1] t[4}\N[3, 4] -
6t[1]1%t[4] W3, 4] +6t[ 41 W3, 4] -4t[1)8 \/\/[3 471+t [117t [4] \/\{3 4]

t (113t [4]2 W3, 4] +3t[ 2W[3, 4] 4t[1 vws 4] +3t[1]6 VV[3 4]

t (117t [4]° W3, 4] vv[s, 11 -3t [1]12W3, 11 +4t vv[s, 117 -

3t[114W3, 11]+t[1]5vw3, 11]—t[1]t{4]W[3 11] +5t[1]2 W[3 11] -
7t[118t[4) W3, 11]+7t 174 4}W[3 11] t[11® \N[3 11 [1}6t{4]vv[3, 117 -
2t [1]1%t [4]2W3, 11]+5¢t [1]8 [4] W3, 11] 6t[1] W3, 11

6t[1]%t[4]2W3, 11]-2t[11%t[412W3, 11] -t [1]°3 \/\/[3 11]

2t (114t (413 W3, 11} 2t [11° ] \/\/[3 11] +t [118 \/\/[3 11] (112 W4, 107 +

2t [113wW4, 10] - [ 4\/\/[4 1 ] 5 w4, 10]+ [ ] vw4, 10

4t111%t [4) vv[4 10 t[11%t [4] VV[4 10 -3t[1]° vv[4, 10]+t[1]6t[4]\l\l[4, 10] +
2t (113t [41° W4, 10)] 3t[ ] t [4]12 W4, 10 +2t[1 ] [412W[4, 107 -

t[11%t (412 W4, 10] 1]W[10, 111 2t [1]12 W10, 11}+2t[1}3W[10, 117 -
t[1]4W10, 11] - 2t[ t[4] W10, 11] +5t [1}2t [4] W10, 117 -5t [1]%t [4] W10, 11] +
4t (114t (4] W10, 11] —t [11%t [4] W10, 11] +t [1]t[4]2W10, 11] -

4t (112t [4]°W10, 11] +5t[11%t [4]2W10, 11] -5t [1]%t [41°2W10, 11] +

2t [11°t [412W10, 11] +t [1]%t [4}3vv[10, 117 -2t [11%t (413 W10, 117 +

2t (114t (418 W10, 117 - [1]5 SW10, 11] -t [1]%t [4] W3, 4, 10, 11] +

t[11%t [4]) W3, 4, 10, 11] - [ ] t[4 W3, 4, 10, 11] +t [1]%t [4] W3, 4, 10, 11] +
t[11%t [4 ]Zvv[s 4,10, 111 -2t [1]%t [4]2 W3, 4, 10, 11]+2t [1]1%t [4]° W3, 4, 10, 11] -
3t[1]1°t[4]°W3, 4, 10, 11] +t [11%t [41° W3, 4, 10, 11] +t [11%t [4]° W3, 4, 10, 11] -
2t (114t [41° W3, 4, 10, 11] +2t[1]%t $W3, 4, 10, 117 -t [1]°t [4]13W3, 4, 10, 11]]

?? PositiveQ
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PositiveQ[xing] returns True if xing is a positive (right handed)
crossing and False if it is negative (left handed).

Posi ti veQ[X[Knot Theory Private'i_, KnotTheory Private'j_, Knot Theory Private k_,
Knot Theory Private™l _]] /; Knot Theory Private j - Knot Theory Private'| =1 ||
Knot Theory  Private' | - Knot Theory Private'j >1 = True

Posi ti veQ[X[Knot Theory Private'i_, KnotTheory Private'j_, Knot Theory Private k_,
Knot Theory Private' | _]] /; KnotTheory Private'| - Knot Theory Private'j =1 ||
Knot Theory  Private j - Knot Theory Private'l > 1 = Fal se
PositiveQ[_Xp] = True
PositiveQ[_Xm] = Fal se
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