Pensieve header: Debugging the "SubLink" program, with lva Halacheva.

<< Knot Theory"

Loadi ng Knot Theory™ version of August 22, 2010, 13:36:57.55.
Read nore at http: //katlas. org/w ki /Knot Theory.

SubLi nk::usage = "SubLink[pd, js] returns the
sublink of pd nmade out of the components of pd in the list js.";
SubLink [pd_PD, js_List] := Mdule[
{k, tO0, t, t1, t2, s0, sl1},
sO = Skel eton[pd];
(* t0 contains the list of edges that should appear in the sublink =)
t0 =Flatten[List eeesO[[js]]];
(*» t is pd with all edges not in t0 renoved;
this nmeans that sone crossings will now involve just 0 or 2 edges. %)
t =pd /. x_X=» Sel ect [x, Menber Q[tO0, #] &];
(+ Remove all "enpty" crossings fromt: =)
t = Del eteCases [t, X[] | Loop[]1];
(» Renove all "valency 2" crossings fromt,
whi | e al so renoving not -1 onger -necessary edge | abels: «)
k =1;
Wil e[
k <Length[t],
I f [Length[t [[k]]] == 2,
t =Delete[t, k] /. (Ruleeet [[k]]).
(» else ) ++k
1
1
(» W have to manually "re-add" all skeleton conmponents that "disappeared": =)
sl =Union[Flatten[List ee List eeet]];
Do [
I
Member Q[j s, k] && (And ee (FreeQ[sl, #] & /@ sO[[k]])),
AppendTo [t, Loop[sO[[k, 11111;
AppendTo[sl, sO[[k, 111]
1,
{k, Length[sO]}
1
(* t1 will have all edge-labels still appearing in t;
it is used to relabel t so that the edge |labels will be consecutive =)
tl==Sort [s1];
t2 =Thread[(t1) » Range[Length[t1]]];
t /. t2
I
SubLink [pd_PD, j_1] := SubLink[pd, {j}1;
SubLink [L_, js_1:=SubLink[PD[L], jsI;

? SubLi nk

SubLink[pd, js] returns the sublink of pd made out of the components of pd in the list js.
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Ls = Link /e {"L7a7", "L10al49"}

{Link[7, Alternating, 7], Link[10, Alternating, 149]}
Dr awiVbr seLi nk /@ Ls

KnotTheory:loading : Loading precomputed data in PDA4Links'.

KnotTheory:.credits : MorseLink was added to KnotTheory' by Siddarth Sankaran

at the University of Toronto in the summer of 2005.

KnotTheory:credits : DrawMorseLink was written by Siddarth Sankaran

at the University of Toronto in the summer of 2005.
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SubLink [#, {1, 2}] & /e Ls

>

{PD[X[3, 1, 4, 2], X[2, 4, 1, 3]], PD[X[3, 3, 2, 2], Loop[1l]]}

Length[Ls = Sel ect [All Links[{2, 11}], Length[Skeleton[#]] =3 &]]

438

PD[NewLi nk [1]] = PD[X[1, 23, 2, 22], X[3, 24, 4, 171, X[4, 12, 5, 11],
X[6, 13, 7, 141, X[9, 3, 10, 2], X[12, 20, 13, 19], X[14, 21, 15, 22], X[15, 8, 16, 1],
X[i7z, 11, 18, 101, X[18, 5, 19, 6], X[20, 8, 21, 7], X[23, 16, 24, 9]11;

AppendTo [Ls, NewlLink[1]1];



trivials:{-%_\/?, 1, _:_2_2' —q—q"Z}
1 1 1 )
{ a Ve @)

Bs = Sel ect [Ls, And[

Menber Q[trivials, Jones[SubLink [#, {1, 2}11I[911,
Menber Q[trivials, Jones[SubLink [#, {2, 3}11[911,

Menber Q[trivials, Jones[SubLink [#, {3, 1}11[91]
1¢&]

{(Link[6, Alternating, 4], Link[10, Alternating, 140],

Link[11, Alternating, 434], Link[11, NonAlternating, 436], NewLink[1]}

trivial As = {0};
Sel ect [Ls, And[

Menber Q[trivial As, Miltivariabl eAl exander [SubLi nk [#,
Menber Q[trivial As, Miltivariabl eAl exander [SubLi nk [#,
Menber Q[trivial As, Miltivariabl eAl exander [SubLi nk [#,

1&]

KnotTheory::credits :

The multivariable Alexander program "MVA2" was written by Jana Archibald at the University of Toronto

in 2007-2008.
First:first: {} has a length of zero and no first element. >

ReplacePart::psl :

{1, 23110t11,
{2, 33111t 11,
{3, 13111t1]

SubLink.nb |3

Position specification {3, {}} in ReplacePart[{{1, 0}, {0, 1}, {0, 0}, {0, O}}, 1, {3, {}}] is not an integer or a list of integers.

>

First:first: {} has a length of zero and no first element. >

ReplacePart::partw : Part {4, {}} of ReplacePart[{{1, 0}, {0, 1}, {0, 0}, {0, 0}}, 1, {3, {}}] does not exist. >

Part::partw : Part 3 of Loop[1] does not exist. >

Part::partw : Part 1 of {} does not exist. >

Delete::psl : Position specification {}[1, 1] in

Transpose|ReplacePart|ReplacePart[{{1, 0}, {0, 1}, {0, O}, {0, O}}, 1, {3, {}], 1, {4, (}}]]-{{0, 0, 0, O}, {0,

0, 0,0}, {0, 0, 0, 0}, {0, O, O, 0}}.RepIacePart[RepIacePart[{{l, 0}, {0, 1}, {0, 0}, {0, O}}, 1, {3, {}}], 1, {4, {}}]

is not an integer or a list of integers. >

Part::partw : Part 3 of Loop[1] does not exist. >

General::stop : Further output of Part::partw will be suppressed during this calculation. >

Delete::psl : Position specification {}[1, 1] in

Transpose| Delete| Transpose[ReplacePart|ReplacePart[{{«2>}, {«2>}, {«2>}, {«<2>}}, 1, {3, {}}],

1, {4, {(}}]]140, 0, 0, 0}, {0, 0, 0, O}, {0, 0, 0, O}, {0, 0, 0, O}}.ReplacePart[ReplacePart[{{1, 0}, {0, 1}, {0, O},

{0, O}, 1, {3, (11, 1, {4, {}}], 01, 17]] is not an integer or a list of integers. >
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Set:shape : Lists {{KnotTheory"MVA2'ni$7480, KnotTheory'MVA2'na$7480}} and {} are not the same shape. >
Part::pspec : Part specification KnotTheory'MVA2'ni$7480 is neither an integer nor a list of integers. >
Part:pspec : Part specification KnotTheory'MVA2'ni$7480 is neither an integer nor a list of integers. >
Set:shape : Lists {{KnotTheory'MVA2'ni$7487, KnotTheory'MVA2'na$7487}} and {} are not the same shape. >
Part::pspec : Part specification KnotTheory'MVA2'ni$7487 is neither an integer nor a list of integers. >
General:stop : Further output of Part::pspec will be suppressed during this calculation. >

Set:shape : Lists {{KnotTheory'MVA2'ni$7494, KnotTheory'MVA2'na$7494}} and {} are not the same shape. >
General:stop : Further output of Set::shape will be suppressed during this calculation. >

ReplacePart::psl : Position specification {}[1, 1] in

1
ReplacePart|{ = (~1 - KnotTheory MVA2 na$7480 + (0, Nullj[KnotTheory MVA2'ni$7480]), 0}, -1 +
4

1
{— (—l — KnotTheory"MVA2'na$7480 + {<<2>>}[[KnotTheory‘MVAZ‘ni$7480]D, O}[[{}[[l, 111, OI1, 1]]]
4

is not an integer or a list of integers. >

ReplacePart::psl : Position specification {}[1, 1] in

1
RepIacePart[RepIacePart[{— (-1 - KnotTheory MVA2'na$7480 + {0, Null}|
4

1
KnotTheory' MVA2'ni$7480]), 0}, 1+ {— (=1 + Times[«2>>] + Part[ <25 ]), o}[[{ VL, 171, OIL, 1]]]
4

1
1+ ReplacePart[{— (=1 + Times[«25>] + Part[«25>]), 0}, ~1 + {Times[«2>>], OJ[{}[L, 111, OI1, 1]]][[{}[[1,
4
177, {111, 1]]] is not an integer or a list of integers. >

General::stop : Further output of ReplacePart::psl will be suppressed during this calculation. >
First::first: {} has a length of zero and no first element. >

General::stop : Further output of First:first will be suppressed during this calculation. >

Delete::partw : Part {2} of
Transpose| Transpose[ReplacePart[{{1, 0}, {0, 1}, {0, 1}, {0, O}}, 1, {4, {}}]|ReplacePart[{{1, O}, {0, 1}, {
0, 1}, {0, 0}}, 1, {4, {}}1] does not exist. >

Delete::partw : Part {2} of
Transpose| Transpose|ReplacePart[{{1, 0}, {0, 1}, {0, 1}, {0, O}}, 1, {4, {}}]].ReplacePart[{{1, 0}, {0, 1}, {
0, 1}, {0, 0}}, 1, {4, {}}]] does not exist. >

Delete::partw : Part {2} of
Transpose| Transpose|ReplacePart[{{1, 0}, {0, 1}, {0, 1}, {0, O}}, 1, {4, {}}1].ReplacePart[{{1, 0}, {0, 1}, {
0, 1}, {0, 0}}, 1, {4, {}}]] does not exist. >

General::stop : Further output of Delete::partw will be suppressed during this calculation. >
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{Link[6, Alternating, 4], Link[10, Alternating, 140],
Link [11, Alternating, 434], Link[11, NonAlternating, 436], NewLink[1]}

Mul ti vari abl eAl exander [PD[Loop[1]1]]

1

- &
g1 -1

Mul ti vari abl eAl exander [PD[Loop[1], Loop[2]1]]

1

-1+u10{}[1, 17)
Det [Del et e [Transpose [Del et e [Transpose [Repl acePart [Repl acePart [{{1, 0}, {0, 1}, {0, 0},
{0, 033, 1, {3, {331, 1, {4, {}}1].{{0, O, O, O}, (O, O, O, O}, {O, O, O, O},
{0, 0, 0, 0}}.Repl acePart [Repl acePart [{{1, O}, {O, 1}, {0, 0}, {0, O}}, 1, {3, {117,
1, {4, {)3y1, {301, 10711, {303, 1717 &1

1} % Repl acePart Hi— (-1-Knot Theory” WA2" na$7480+{0, Nul | } [Knot Theory™ MWA2" ni $7480] ), 0}, —1+{j— (-1-Knot Theory” MVA2" na$7480+ {0, Nt

w1
2] . (~1+Repl acepart H; (~1-Knot Theory* W/A2" na$7480- (0, Nul | } [Knot Theory’ WA2" ni $74801), 0}, 71+{; (~1-Knot Theory* M/A2" na$7480+

1
a1(3]2 Vb g

Mul tivari abl eAl exander [
Append [PD[Knot [3, 1]], Loop[7]1]
1

KnotTheory::loading : Loading precomputed data in PD4Knots'.
First::first: {} has a length of zero and no first element. >

ReplacePart::psl : Position specification {8, {}} in
ReplacePart[{{0, 1, 0, 0}, {0, O, 1, 0}, {0, 0, 1, 0}, {0, 0, O, 1}, {0, 0, O, 1}, {0, 1, O, 0}, {1, 0, O, 0}, {0, O,

0, 0}}, 1, {8, {}}]is not an integer or a list of integers. >
Delete::partw : Part {3} of
Transpose[Transpose[ReplacePart[{{O, 1,00} 1{0,0,1,0}{0,0,1,0}{0,00, 1} {0,0,0, 1}, {0, 1, O,
0}, {1, 0,0, 0}, {0, 0, 0, 0}}, 1, {8, (}}1]:{{0, 0, 0, 0, 0, 0, 0, O}, {-KnotTheory' MVA2't$11348[2], 1, 0, -1
+ KnotTheory' MVA2't$11348[2], 0, 0, 0, 0}, {0,0,0,0,0,0,0, 0}, «3>,{0,0,0,0,0,0, 0, 0}, {0, O,
0,0,0,0,0, 0}}] does not exist. >
Part::partw : Part 2 of Loop[7] does not exist. >
Part::partw : Part 1 of {} does not exist. >
Part::pspec : Part specification {}[1, 1] is neither an integer nor a list of integers. >
Part::partw : Part 2 of Loop[7] does not exist. >
General::stop : Further output of Part::partw will be suppressed during this calculation. >

ReplacePart::psl :
Position specification {}[1, 1] in ReplacePart[{0, -5}, -1 + {0, =5}[{}[1, 111, {}[1, 1]] is not an integer or

a list of integers. >
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Delete:partw : Part {3} of

Transpose| Transpose|ReplacePart[{{0, 1, 0, 0}, {0, 0, 1, 0}, {0, 0, 1, 0}, {0, 0, 0, 1}, {0, 0, 0, 1}, {0, 1, 0,
0}, {1, 0,0, 0}, {0, O, O, O}}, 1, {8, {}}]].{{0, 0,00,0,0,0,0}, {-=#1][2], 1, 0, -1 + #1[2], O, O, O, 0}, {0,

0,0,00,0,0,0}, {0, 0, <4>, 0, 0}, {0, <7>}, {0, -1 + H1[2], 0, O, -#1[2], 1, 0, 0}, {0,0,0,0,0,0,0,0
},0,0,0,0,0,0, 0, 0}}] does not exist. >>

Delete:partw : Part {3} of

Transpose| Transpose|ReplacePart[{{0, 1, 0, 0}, {0, 0, 1, 0}, {0, 0, 1, 0}, {0, 0, 0, 1}, {0, 0, 0, 1}, {0, 1, 0,
0} {1, 0, 0, 0}, {0, O, 0, 0}}, 1, {8, {}}]].{{O, 0,00,0,0,0,0} {-&1[2], 1, 0, -1 + H#1[2], O, O, O, 0}, {0,

0,0,0,0,0,0,0}, {0, 0, 4>, 0, 0}, {0, <7>}, {0, -1+ #1[2], 0, 0, -#1[2], 1, 0, 0}, {0,0,0,0,0,0,0, 0
},{0,0,0,0,0,0,0, 0}}] does not exist. >>

General::stop : Further output of Delete::partw will be suppressed during this calculation. >
1
{—1+1:tl[2]
Det [Del et e [Transpose [Transpose [Repl acePart [{{0, 1, 0, 0}, {0, O, 1, 0}, {0, O, 1, O},
{0, o, o, 13, {0, 0, O, 13}, (O, 1, O, O}, {1, O, O, O}, {O, O, O, O3}, 1, {8, {}}]].
{{0, 0, 0, 0, 0,0 0, O}, {-#1[2], 1, O, -1 +®1([2], O, O, O, O}, {O, O, O, O, O, O, O, O},
{0, 0, -#1[2], 1, 0, -1 +u1[2], O, O}, {O, O, O, O, O, O, O, O}, {0, -1+H1[2],
o, 0, -#1(2], 1, O, O}, (0, 0, 0,0, 0,0, 0,03 {(0,0,0,0, 0,0, 0, 0}}], 31]
5121275 (10 SO LD 4y 375 0L !
#1[11%2 (-1 +81[2])
Det [Del et e [Transpose [Transpose [Repl acePart [{{0, 1, 0, 0}, {0, O, 1, 0}, {0, O, 1, O},
{0, o, 0, 13, {0, O, O, 13, {O, 1, O, O}, {1, O, O, O}, {O, O, O, O}}, 1, {8, {}}11.
{{o0, o, 0, 0, 0, 0, O, 0}, {-##1[2], 1, O, -1+u1[2], O, O, O, O},

(0, 0, 0,0 0, 0,0, 0}, {0, 0, -#1[2], 1, 0, -1+n1[2], O, 0}, {0, O, 0, 0, O, O, O, 0},
(0, -1+11[2], 0, 0, —=1[2], 1, 0, 0}, {0, 0, 0, O, O, O, O, 0},

1 1
(0, 0,0, 0,0, 0,0, 03}], 3] m1[2)%z OO 4y [z DL g



