
Pensieve header: February 8: A faster Jones program.

The old Jones program

SetAttributes[P, Orderless];

OldJones[Knot_] := Module{t1, t2},

t1 = ExpandKnot /. 

Xp[i_, j_, k_, l_] ⧴ q * P[i, j] P[k, l] - q2 * P[i, l] P[j, k],

Xm[i_, j_, k_, l_] ⧴ -q-2
* P[i, j] P[k, l] + q-1

* P[i, l] P[j, k]

;

t2 = t1 //. P[a_, b_] P[b_, c_] ⧴ P[a, c];

Simplifyt2 /. P[i_, i_] ⧴ q + 1  q, P[i_, j_]2 ⧴ q + 1  q



A 48-crossing knot

K = Xp[4, 88, 5, 87] Xp[5, 75, 6, 74] Xp[6, 62, 7, 61] Xp[7, 49, 8, 48]

Xp[8, 36, 9, 35] Xp[9, 23, 10, 22] Xp[16, 4, 17, 3] Xp[17, 87, 18, 86]

Xp[18, 74, 19, 73] Xp[19, 61, 20, 60] Xp[20, 48, 21, 47] Xp[21, 35, 22, 34]

Xp[28, 16, 29, 15] Xp[29, 3, 30, 2] Xp[30, 86, 31, 85] Xp[31, 73, 32, 72]

Xp[32, 60, 33, 59] Xp[33, 47, 34, 46] Xp[40, 28, 41, 27] Xp[41, 15, 42, 14]

Xp[42, 2, 43, 1] Xp[43, 85, 44, 84] Xp[44, 72, 45, 71] Xp[45, 59, 46, 58]

Xp[52, 40, 53, 39] Xp[53, 27, 54, 26] Xp[54, 14, 55, 13] Xp[55, 1, 56, 96]

Xp[56, 84, 57, 83] Xp[57, 71, 58, 70] Xp[64, 52, 65, 51] Xp[65, 39, 66, 38]

Xp[66, 26, 67, 25] Xp[67, 13, 68, 12] Xp[68, 96, 69, 95] Xp[69, 83, 70, 82]

Xp[76, 64, 77, 63] Xp[77, 51, 78, 50] Xp[78, 38, 79, 37] Xp[79, 25, 80, 24]

Xp[80, 12, 81, 11] Xp[81, 95, 82, 94] Xp[88, 76, 89, 75] Xp[89, 63, 90, 62]

Xp[90, 50, 91, 49] Xp[91, 37, 92, 36] Xp[92, 24, 93, 23] Xp[93, 11, 94, 10];

The new Jones program

Dynamic[todo1]

todo1

1 + 1

2

Dror Bar-Natan: Academic Pensieve: Classes: 16-1750-ShamelessMathematica: 160208-FasterJones.nb 2016-02-08 15:06:46

http://drorbn.net/AcademicPensieve/Classes/16-1750-ShamelessMathematica/#MathematicaNotebooks



NewJones[K_] := Module{J = 1, todo = List @@ K, inter = {}, x},

WhileLength[todo] ≥ 1,

todo1 = todo;

x = RandomChoice[MaximalBy[todo, Length[inter⋂ (List @@ #)] &]];

J = ExpandJ * x /. 

Xp[i_, j_, k_, l_] ⧴ q * P[i, j] P[k, l] - q2 * P[i, l] P[j, k],

Xm[i_, j_, k_, l_] ⧴ -q-2
* P[i, j] P[k, l] + q-1

* P[i, l] P[j, k]

 //. P[a_, b_] P[b_, c_] ⧴ P[a, c] /.

P[i_, i_] ⧴ q + 1  q, P[i_, j_]2 ⧴ q + 1  q;

inter = Complement[inter⋃ List @@ x, inter⋂ List @@ x];

todo = Complement[todo, {x}]

;

Expand[J]



Jones[K]

q41 + q43 + q45 + q47 + q49 + q51 + q53 + q55 - q59 - q61 - q63 - q65 - q67 - q69

inter = Complement[inter⋃ List @@ x, inter⋂ List @@ x]

{32, 33, 59, 60}

J = ExpandJ * x /. 

Xp[i_, j_, k_, l_] ⧴ q * P[i, j] P[k, l] - q2 * P[i, l] P[j, k],

Xm[i_, j_, k_, l_] ⧴ -q-2
* P[i, j] P[k, l] + q-1

* P[i, l] P[j, k]

 //. P[a_, b_] P[b_, c_] ⧴ P[a, c] /.

P[i_, i_] ⧴ q + 1  q, P[i_, j_]2 ⧴ q + 1  q

q P[32, 60] P[33, 59] - q2 P[32, 59] P[33, 60]

{J = 1, todo = List @@ K, inter = {}}

{1, {Xp[4, 88, 5, 87], Xp[5, 75, 6, 74], Xp[6, 62, 7, 61], Xp[7, 49, 8, 48],

Xp[8, 36, 9, 35], Xp[9, 23, 10, 22], Xp[16, 4, 17, 3], Xp[17, 87, 18, 86],

Xp[18, 74, 19, 73], Xp[19, 61, 20, 60], Xp[20, 48, 21, 47], Xp[21, 35, 22, 34],

Xp[28, 16, 29, 15], Xp[29, 3, 30, 2], Xp[30, 86, 31, 85], Xp[31, 73, 32, 72],

Xp[32, 60, 33, 59], Xp[33, 47, 34, 46], Xp[40, 28, 41, 27], Xp[41, 15, 42, 14],

Xp[42, 2, 43, 1], Xp[43, 85, 44, 84], Xp[44, 72, 45, 71], Xp[45, 59, 46, 58],

Xp[52, 40, 53, 39], Xp[53, 27, 54, 26], Xp[54, 14, 55, 13], Xp[55, 1, 56, 96],

Xp[56, 84, 57, 83], Xp[57, 71, 58, 70], Xp[64, 52, 65, 51], Xp[65, 39, 66, 38],

Xp[66, 26, 67, 25], Xp[67, 13, 68, 12], Xp[68, 96, 69, 95], Xp[69, 83, 70, 82],

Xp[76, 64, 77, 63], Xp[77, 51, 78, 50], Xp[78, 38, 79, 37], Xp[79, 25, 80, 24],

Xp[80, 12, 81, 11], Xp[81, 95, 82, 94], Xp[88, 76, 89, 75], Xp[89, 63, 90, 62],

Xp[90, 50, 91, 49], Xp[91, 37, 92, 36], Xp[92, 24, 93, 23], Xp[93, 11, 94, 10]}, {}}
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todo /. Xp[i_, j_, k_, l_] ⧴ Length[Intersection[inter, {i, j, k, l}]]

{0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0}

Max[%]

0

x = RandomChoice[MaximalBy[todo, Length[inter⋂ (List @@ #)] &]]

Xp[32, 60, 33, 59]

Jones[K_] := Module{J = 1, todo = List @@ K, inside = {}, x},

WhileLength[todo] ≥ 1,

x = RandomChoice[MaximalBy[todo, Length[inside⋂ (List @@ #)] &]];

J = ExpandJ * x /. 

Xp[i_, j_, k_, l_] ⧴ q * P[i, j] P[k, l] - q2 * P[i, l] P[j, k],

Xm[i_, j_, k_, l_] ⧴ -q-2
* P[i, j] P[k, l] + q-1

* P[i, l] P[j, k]

 //. P[a_, b_] P[b_, c_] ⧴ P[a, c] /.

P[i_, i_] ⧴ q + 1  q, P[i_, j_]2 ⧴ q + 1  q;

inside = inside⋃ List @@ x;

todo = DeleteCases[todo, x]

;

Expand[J]



Jones[K] // Timing

18.8594, q41 + q43 + q45 + q47 + q49 + q51 + q53 + q55 - q59 - q61 - q63 - q65 - q67 - q69

y, y2, y3 /. yn_. ⧴ Table[y, n]

{{y}, {y, y}, {y, y, y}}

? Default

Default[ f ] gives the default value for arguments of the function f obtained with a _. pattern object.

Default[ f , i] gives the default value to use when _. appears as the ith argument of f .

Default[ f , i, n] gives the default value for the ith argument out of a total of n arguments.

Default[ f ,…] = val defines default values for arguments of f . 

? DeleteCases

DeleteCases[expr, pattern] removes all elements of expr that match pattern.

DeleteCases[expr, pattern, levelspec] removes all parts of expr on levels specified by levelspec that match pattern.

DeleteCases[expr, pattern, levelspec, n] removes the first n parts of expr that match pattern.

DeleteCases[pattern] represents an operator form of DeleteCases that can be applied to an expression. 
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