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Pensieve header: Programs for s-calculus, development notebook.

KnotTheory

<< KnotTheory™

KnotTheory

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

Initialization

BSimp = Factor; SetAttributes[pCollect, Listable];
BCollect[B[w_, A_]] := B[BSimp[w],
Collect[a, h_, Collect[#, t_, gSimp] &]];
BForm[B[w_, A_]] := Module[{ts, hs, M},
ts = Union[Cases[B[w, A], (t|T)s = s, Infinity]];
hs = Union[Cases[B[w, Al, hg = s, Infinity]];
M = Outer[BSimp[Coefficient[A, hy tyr]1] &, hs, ts];
PrependTo[M, t; & /e ts];
M = Prepend[Transpose[M], Prepend[h; & /e hs, w]];
MatrixForm[M]];
BForm[else_] := else /. B_B = BForm[B];
Format[B3_B, StandardForm] := BForm[p];
Program
u_y 1= p /. t »1;
tm y o, [B_] := BCollect[B /. {tyyy - tz, Tx;y->T:}];:
hmy_y oz [Blw_, A_]] := Module]
{a=DIa, hel, B=D[a, hy], ¥=4 /. hyy > 0},
Blw, (a+ (1+<(a)) B) hy+¥] // BCollect];
SWy y [Blw_, A_]] := Module[{a,ﬁ,-x,s, €},
a = Coefficient[a, hyts]; B = D[a, &] /. hy - 0;
¥y =D[a, hy] /. & > 0; &6 =4 /. hy|t > 0;

€ = 1l+a;
Blouxe, a (1+(¥)/€)hyty + B (1+(¥)/€) &
+y/ehy +6-y*xB/e

] 7/ BCoIIect];
My y 5z [B_1 2= B // SWxy // hMyy,; // TMyy 73
B /: Blwl_, Al ]B[w2_, A2_] := Blwlx*w2, Al+A2];
(R")xy_ = B[1, (Tx-1) tchy];
(R)xy = B[1, ((Tx)™*-1)tchy];
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tm
{B=B[w, Sum[azi.jsti hj, (i, 1,4}, (J.5.6}]],
Op =B //tmo, //7 tMiz,g,
O2 =8 //tmas,o // tMiz,,
0, =0,
} 7/ ColumnForm

tm

w h5 h6

t 1 01 Q2

t 2 03 04

t3 as og

ts a7 og

w h5 he

t1 y+az+as ap +0g +0g
ts o7 g

w h5 he

t1 y+az+as ap +0g +0g
1y o7 ag

True

hm
{B=B[w, Sum[asi.jstihy, {i,1,2}, {J,3,6}]],
01 =8 //hmzg,3 // hmzs,3,
O2 =B // hmys,a // himga,z;
01 =0,
} /- ai_=» i // ColumnForm

hm

t, 1 2 3 4
t, 56 6 7 8
w hs he

htt
{[3 = B[w, Sum[a2i+j_5ti hj, {i, 1, 3}, {jy 4, 5}]];
01 =B//tmp,1 // SWy4,
O =B //SWoq // SWig // tMio,g;

01 = 02}
htt
w hg hs w (1 +ag+03) ha hs
t1 o1 oo t (a1+az) (l+ag+ag+as) (ag+asq) (l+ag+ag+as)
{ t oa ' 1 l+oq+o3 l+oq+o3 ’ Tr Ue}
2 3 4 t os ~0p 05 -0y O +0g+01 Olg+0i3 Olg
ts3 as o 3 l+oy+og 1roq+og
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hht

hht

R3

R3

8 17-1

8 17-1

{B = B[w, Sum[azi.j-5s ti hj, {i,1,2}, {j,3,5}]],
01 =B//hmga,s // swiz // BCollect,
O, =B //SWiz // SWia // hmzassz // BCollect;
0, = 0,
} /- ai_» 1 // ColumnForm

w h3 h4 h5
t; 1 2 3
t, 4 5 6
a)<1+1+2+12+24> hs hs
t <l+i+21) <i+é+i 24-221) <l+é+§) 3 <l+i+21) <l+2+§)
1 ~ A ~A A~ T~ A A A A~
1+1+2+12+42 4 1+1+2+12+42 4
t, 445415445 -34-35-135-3465.6+16-26+126+246
14142412424 14142412424
True

{(R7)s1 (R )62 (R*)3a // Mgy /7 OMys,, // OMge3s
(R*)61 (R7) 24 (R7)3s // OMyyyq /7 OMps,p // OMgg 3}

1 h, h, 1 hy h,
-1+T, -1+T:
{ ty - —ttl2 0 ty - —ttl2 0
T ) T
-1+T3 -1+T3 -1+T3 -1+T3
tg T2 LT tyg T2 _ LT
T2 Ts T2 Ts

B=(R)12,1 (R)27 (RM)gz3 (R 4,112 (R")16,5 (R") 6,13 (R") 14,9 (R") 10,15
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1 hy hs hs h, hg hi1 his his
ts 0 0 0 _ T 0 0 0 0
T
t, 0 0 0 0 0 - % 0 0
te 0 0 0 0 0 0 -1+Ts 0
tg 0o - % 0 0 0 0 0 0

8
t 10 0 0 0 0 0 0 0 -1+Tio
t 1o *lT*TH 0 0 0 0 0 0 0
12
t 14 0 0 0 0 -1+Tis O 0 0
t 16 0 0 -1+Tig O 0 0 0 0
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8_17-2
Do[B = B // IM1ks1 - {k, 2, 10}1; B
8 17-2
T24Ti6-Ta T
%1116 hy hig his
t _(=1+Ty) Tag (T3+Tds) C(F1+Ta) (1-Ta+T]) TaaTas (-1+T1) (1-T1+T}) Tia
! T2 T1z2 (T3+T16-T1 T16) Ty (T§+T16-T1 T16) T24T16-T1 Ti6
-1+Tqp
t12 T, 0 0
t 14 (-1+T14) (-T1+T3+T16) (-1+Ty) (1-T4+T]) (-1+Taa) Tae  (-1+T1) (1-Ta+T§) (-1+Tua)
Ti2 (T3+T16-T1 T1e) T1 (T2+T16-T1 T16) T2+T16-T1 T16
t 16 Ty (-1+Ts) (-1+T3) Ty (-1+T16) _ (=14T1)? (-1+Tae)
Ti2 (T3+T16-T1 Ti6) T2+T16-T1 Tae T2+T16-T1 Tis
8 17-3
Do[B = B // dmy,,» {k, 11, 16}1; B
8 17-3
1-4T,+8T3-11T§+8 T4-4T5+T$
T
t
8 17-4
Alexander [Knot[8, 17]] [X]
8 17-4
KnotTheory:loading : Loading precomputed data in PD4Knots'.
8 17-4
1 4 8 ’ 3
11- —+ — - —-8X+4X°-X
X3 X2 X
Recycling
StandardAlexander
1 0 0 0 0 T-1 0 -T
-1 T 0 0 0 0 1-T 0
0 -1 T 0 1-T 0 0 0
T-1 0 -T 1 0 0 0 0
1;;7,1;;7 Det
0o 1-T o -1 T o o o [[[tz7teill/y
0 0 0 0 -T 1 0 T-1
0 0O 1-T O 0 -1 T 0
0 0 0O T-1 O 0 -T 1

StandardAlexander

~1+4T-8T?+11T3-8T*+4T°-T°

Work in Progress

GD[K_] := GD ee (
PD[K] /. X[i_,j_,k_, 1 ] = If[PositiveQ[X[i, j, k, 117,
Ar[l, i, +1], Ar[j, i, -1]
1
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BZ[L_] := Module]
{skel, B, s, k},
skel = Skeleton[L];
B=Times @@ GD[L] /. {Ar[x_, y_, +1] =» (R*)y, Ar[x_,y_, -1]1 =» (R)};
Do|
Do|[
B =B // OMskerrs,117, skel [[s.k]]-skel [[s,1]]
{k, 2, Length[skel[[s]]1]}
{s, Length[skel]}
B

BZ[Knot[8, 1711[[1]]
1-4T;+8T2-11T3+8T4 4T+ T8
T

BZ[#]1[[1]]
Alexander [#] [T1]

Factor[ ] & /@ AllKnots[{3, 8}]

1 1 1 1 1 4 4 1 5
{_1 le P 11 1! 11 P Tll Tll S} 1y — v
T1 T T2 T T LERN Y T T
1 1 1 1 1
T To T — T Ty Ty Ty — T T = = — T, LT L =
T Ty TT T T 1
BCollect[Bulw_, A_, u_]]1 := BuJ
BSimp[w],
Collect[k, h, ﬁSimp],
Collect[u, h_, Collect[#, t_, pSimp] &]
Bu[ns_List, Blw_, u_]] := Module[{2},
A = (1+Coefficient[u, #] /. t_ - 1) & /e ns;
Bu[w,

Thread[ns -» 1],
-u o+ (r]S /- hy =ty ha).)L
] 77 BCollect

|

B[Bulw_, A_, u_1] = O3
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BO = BZ[L = Link["L6a5"]]

KnotTheory:loading : Loading precomputed data in PD4Links'.
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(-1+T1+Ts5) (-1+T1+Tg) (-1+T5+Tyg) h h
TS ' °

t _ (-14Ty) (1-Ty-Ts-To+Ts To+Ts Ts To) _ (-1+T1) T1

1 Ts (-1+T1+Ts) Tg (-1+T1+Tg) (-1+4T1+Ts) (-1+T

ts _ (=14Ts) (-T1-Ts+Ty Ts+Ty To+Ts To) _ (-14Ts) (142 T1-T3+T5-T1 T5+2 Tg-2 Ty To-Ts Tg

(-1+T1+Ts) (-1+T1+Tg) (-1+Ts5+Tg) Ty (-1+T1+Ts) Tg (-1+T1+T

tg _ (-14Tg) (1-Ty-Ts+Ty Ts-To+Ty To+Ts To) _ (-14Tg) (-Ts+Ty T5-To+'

(-1+T1+T5) (-1+T1+Tg) (-1+Ts5+Tg)

Bu[{hi, hs, hg}, BO]

(-1+4T1+Ts) (-1+T1+Tg)

-1+Ty+T -1+Ty+T -1 +T5+T 1 1 1
Bu{( 1+ T5) ( 1+ To) ( 5 9)’ {hlﬁ Che o " he }
T2 T2 T3 Ts Tg T, Tg T, Ts
ty (-1+T1) ts (-1+Ts) To toTh
9 + "
-1+T1+Tg (-1+T1+Tg) (-1+T5+To) (-1+T1+Tg) (-1 +T5+Tg)

t1T% ts (-1+T5) (-T1 -Ts+Ty Ts+Ty Tg+T5Tg)

hq +
((1+T1+T5) (-1+T1+Tg) (=1 +T1+Tg) (-1+Ty+Tg) (-1+T5+To)

tg (—1+T9) (l—Tl—Ts+T1T5—T9+T1T9+T5T9)
+
(-1+T1+Ts) (-1+Ty+Tg) (-1+Ts+Tg)

ty (-1+T1) Ty tg (-1+Tg) (-Ts+T1Ts-Tog+ Ty Tg+Ts5To)

hs( .
(=1 +T1+Ts) (-1 +T1+Tg) (=1 +T1+Ts) (-1+Ty +Tg) (-1 +Ts5+Ty)
(ts (-1+To+Ts-TaTs-Te+T1Te+To-TaTo-Ts To+ Ty Ts To+ T To) ) /

((-1+T1+Ts) (-1+Ty +To) (_1+T5+T9>>)]

BMWA[BU[w_, A_, u_]] := Module]
{Ibls, mat},
Ibls = Rest[First /e A];
mat = Outer[
Coefficient[u— Ibls.(lbls /- hy = ta), 1:1*1:t2] &,
Ibls, Ibls /. h, = t,
w+Det[mat] / (1-a[[1, 111 /. h;_~T;) // Factor
BMVA[L_Link] := BMVA[Bulhy & /@ (First /e Skeleton[L]), BZ[L]]]
BMVA[L]
Ty -Ts+TiTs -Tg+T1 To+ Ts To
T{TETS

BMVA[L = Link["L8a16"]]
(=1+Ty) (-1+Ts) (-1+T11) (1+Ts5T11)
Ty Ts T1z

http://drorbn.net/AcademicPensieve/Projects/MetaMonoids/#MathematicaNotebooks

+

+



Dror Bar-Natan: Academic Pensieve: Projects: MetaMonoids: betaStudy.nb 2013-02-08 06:15:44

BZIL]

1-2T1+T3-2Ts+4 Ty Ts-2 T3 To+T2-2 Ty T2+T3 T8-2T11+4 Ty T11-2 T3 Ty +4 Ts T11-10 Ty Ts T11+6 T2 Ts T11-2 T2 T11+8 Ty T8 T3 -5 T3 T2 Tyy -

Simplify[ (MultivariableAlexander[#] [T] /. T[i_] » Tskemton[n][[i,l”)] & /e

BMVA [#]
AlILINks[8]

KnotTheory:loading : Loading precomputed data in MultivariableAlexander4Links'.
%/2 T?/Z Tl

VT —_— T

- ’ _T%/z Tg/zy - Tl Tg/zi - [ ) _T%/Z Tg/zi - _Tl T71
VTs VTs VTs T

STETE, -TETE, -T2, -TATSR -TIPTRR, -TATEAAN T, VT, -T2TETE,
VT VT Ts T32Ts

= ™ _ =y , _T%/Z Tg/Z TS/Z TiéZ’ _T%/Z Tg/zl _\/ﬁ\/?, _TE/Z Tg T%l!
11 13

{-vT T2,

VT Vs
VTo VT3

T TR T, VT TR CTVATE TG T TS VTe VT )
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