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I n [ ] : = SetDirectory["C:\\drorbn\\AcademicPensieve\\People\\LiuJ"];

<< KnotTheory`

Loading KnotTheory` version of February 2, 2020, 10:53:45.2097.

Read more at http://katlas.org/wiki/KnotTheory.

I n [ ] : = Kas[X[i_, j_, k_, l_]] := IfPositiveQ@X[i, j, k, l],

KasPerm[{-i, j, k, -l}], PQSubspacey-i, yj, yk, y-l, y-i, yj, yk, y-l,

η-i
2

+ 2 u η-i ηj + v ηj
2
+ 2 η-i ηk + 2 u ηj ηk + ηk

2
+ 2 u η-i η-l + 2 ηj η-l + 2 u ηk η-l + v η-l

2
,

KasPerm[{-i, -j, k, l}], PQSubspacey-j, yk, yl, y-i, y-j, yk, yl, y-i,

-v η-i
2

- 2 u η-i η-j - η-j
2

- 2 η-i ηk - 2 u η-j ηk - v ηk
2
- 2 u η-i ηl - 2 η-j ηl - 2 u ηk ηl - ηl

2




I n [ ] : = CF[Subspace[{}, {0 ...}]] := Subspace[{}, {}];

CF[Subspace[vs_, {}]] := Subspace[Sort[vs], {}];

CF[Subspace[vs_, gens_]] := Module[{cvs = Sort[vs]},

Subspace[cvs,

DeleteCases[RowReduce[Table[Coefficient[g, v], {g, gens}, {v, cvs}]].cvs, 0]

]]

I n [ ] : = CF[Subspace[{y, z, x, w}, {x + y, x - y + z, x + 2 y + w}]]

Ou t [ ] =

Subspace{w, x, y, z}, w +
z

2
, x +

z

2
, y -

z

2

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I n [ ] : = Eval[Q_, v_, w_] := Expand[Q v w / 2] //. ηi_ yi_  1, ηi_
2 yi_

2
 2 /. (η y)_  0;

Eval[ϕ_, v_] := Expand[ϕ v] /. ηi_ yj_  If[i  j, 1, 0];

I n [ ] : = Evalu η1
2
+ v η1 η2, y1 + y2, y1 + y2

Ou t [ ] =

u + v

I n [ ] : = Pivot[v_Plus] := v〚1〛; Pivot[v_] := v;

yi_
* := ηi; ηi_

* := yi; (vs_List)* := Table[v*, {v, vs}];

I n [ ] : = CF[PQ[sub_Subspace, Q_]] := Module[{csub, cvs, cgens},

{cvs, cgens} = List @@ (csub = CF[sub]);

PQ[csub, Sum[Eval[Q, v, w] Pivot[v]* Pivot[w]*, {v, cgens}, {w, cgens}]]

]

I n [ ] : = CFPQSubspace[{y1, y2, y3}, {y1 + 2 y3, y2 + 3 y3}], η3
2


Ou t [ ] =

PQSubspace[{y1, y2, y3}, {y1 + 2 y3, y2 + 3 y3}], 4 η1
2
+ 12 η1 η2 + 9 η2

2


I n [ ] : = Evalη3
2, y1 + 2 y3, y2 + 3 y3

Ou t [ ] =

6

I n [ ] : = Eval4 η1
2
+ 12 η1 η2 + 9 η2

2, y1 + 2 y3, y2 + 3 y3

Ou t [ ] =

6

I n [ ] : = Eval4 η1
2
+ 12 η1 η2 + 9 η2

2, y1, y2

Ou t [ ] =

6

I n [ ] : = Eval[12 η1 η2, y1, y2]

Ou t [ ] =

6

I n [ ] : = Perp[Subspace[vs_, gens_]] := Module[{pp},

pp = Complement[vs, Pivot /@ gens]*;

CF@Subspace[vs*,

Table[p - Sum[Coefficient[g, p*] Pivot[g]*, {g, gens}], {p, pp}]

]

]

I n [ ] : = Perp@Subspace[{y1, y2, y3}, {y1 - y2}]

Ou t [ ] =

Subspace[{η1, η2, η3}, {η1 + η2, η3}]
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I n [ ] : = Perp@Perp@Subspace[{y1, y2, y3}, {y1 - y2}]

Ou t [ ] =

Subspace[{y1, y2, y3}, {y1 - y2}]

I n [ ] : = Id[vs_] := LT[vs, vs, Table[v  v, {v, vs}]]

I n [ ] : = Id[{y1, y2}]

Ou t [ ] =

LT[{y1, y2}, {y1, y2}, {y1  y1, y2  y2}]

I n [ ] : = LT[dom_, ran_, rs_]*
[Subspace[ran_, gens_]] := Perp@CF@Subspace[dom*, Table[

Sum[Eval[p, v /. rs] v*, {v, dom}],

{p, Perp[Subspace[ran, gens]]〚2〛}

]]

I n [ ] : = LT[{y-1, y-2, y-3}, {y1, y2, y3}, {y-1  y1 + 2 y3, y-2  2 y2 - y3, y-3  y3}]
*
[

Subspace[{y1, y2, y3}, {y1 - y2} ]]

Ou t [ ] =

Subspace{y-3, y-2, y-1}, y-3 +
y-2

5
-
2 y-1

5


I n [ ] : = LT[dom_, ran_, rs_]*
[PQ[sub_, Q_]] := CF@PQ[

LT[dom, ran, rs]*
[sub],

Sum[Eval[Q, v1 /. rs, v2 /. rs] v1* v2*, {v1, dom}, {v2, dom}]

]

I n [ ] : = Id[{y1, y2, y3}]
*
PQSubspace[{y1, y2, y3}, {y1 + 2 y3, y2 + 3 y3}], 4 η1

2
+ 12 η1 η2 + 9 η2

2


Ou t [ ] =

PQSubspace[{y1, y2, y3}, {y1 + 2 y3, y2 + 3 y3}], 4 η1
2
+ 12 η1 η2 + 9 η2

2


I n [ ] : = LT[{y-1, y-2, y-3}, {y1, y2, y3}, {y-1  y1 + 2 y3, y-2  2 y2 - y3, y-3  y3}]
*


PQSubspace[{y1, y2, y3}, {y1 + 2 y3, y2 + 3 y3}], 4 η1
2
+ 12 η1 η2 + 9 η2

2


Ou t [ ] =

PQSubspace{y-3, y-2, y-1}, y-3 +
y-2

7
, y-1,

36 η-3
2

49
+
24

7
η-3 η-1 + 4 η-1

2


I n [ ] : = Eval
36 η-3

2

49
+
24

7
η-3 η-1 + 4 η-1

2 , y-3 +
y-2

7
, y-3 +

y-2

7


Ou t [ ] =

36

49
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I n [ ] : = Eval4 η1
2
+ 12 η1 η2 + 9 η2

2,

y-3 +
y-2

7
/. {y-1  y1 + 2 y3, y-2  2 y2 - y3, y-3  y3},

y-3 +
y-2

7
/. {y-1  y1 + 2 y3, y-2  2 y2 - y3, y-3  y3}

Ou t [ ] =

36

49

AnnPQ[_Subspace,Q_][U : Subspace[vs_, gens_]] /;  〚1〛 === vs :=  ⋂ Perp[

CF@Subspace[vs*, Table[Eval[Q, g], {g, gens}]]

]
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