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KnotTheory

KnotTheory

Initialization

Program

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

<< KnotTheory™

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

BSimp = Factor; SetAttributes[pCollect, Listable];
BCollect[B[w_, A_]] := B[BSimp[w],
Collect[A, h, Collect[n, t, ISSimp] &]];
BForm[Blw_, A_]] := Module[{ts, hs, M},
ts = Union[Cases[B[w, A], (t|T)s = s, Infinity]];
hs = Union[Cases[B[w, A]l, hs_ » s, Infinity]];
M = Outer[BSimp[Coefficient[A, hy ty]] &, hs, ts];
PrependTo[M, t; & /e ts];
M = Prepend[Transpose[M], Prepend[h; & /@ hs, w]];
MatrixForm[M]];
BForm[else_] := else /. B_B = BForm[B];
Format[B_B, StandardForm] := BForm[AB];

u_y ==p /.t »1;
tmy y .2 [B_] := BCollect[B /. {txjy > tz, Txy - T:}];
hmy y »z [Blw_, A_1] := Module[
{a=Dra, hxl, B=D[A, hy], ¥ =4 /. hyy » 0},
Blw, (a+ (1+<(a)) B) hz+¥] // BCollect];
SWx y [B[w_, A_]] := Module[{a, B, ¥, &, €},
a Coefficient[A, hytx]; B =D[A, ] /- hy » O;
¥y =D[a, hy] /. & > 0; &6 =4 /. hy|t > O;
€ = 1l+a;
B[a)*e, a(l+(y)/€e)hyty + B(1+<(¥)/e€e) ty
+y/ehy +6-y*PB /€
] 7/ BCollect];
OMy y oz [B_]1 1= B // SWxy // hMyy,; // tMyy,z;
B /: Blwl_, Al 1B[w2_, A2_] = Blwl*w2, Al+A2];
(R)xy = B[1, (Tx-1) txhy];
(R)xy == B[1, ((Tx)™"-1) tchy];
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{B=B[w, Sum[azi.j-s ti hj, {i, 1,4}, {j,5,6}]],
Oy1=B//tmy, // tha,g,
O2=B// tmyz,z // tmiz,g,
01 =02

} 7/ ColumnForm

tm

w h5 h5

t, a1 oo

tz a3 Q4

t3 a5 Qg

t4 a7 Ag

w h5 h6

t]_ a1+ 03 +05 Q2 +04 + Op
t4 (044 ag

w h5 h6

tl a1 +03 +05 Q2 +04 + Op
t4 (044 ag

True

hm
{B = B[w, Sum[a4i+j_6ti hj, {(i,1,2}y, {J,3, 6}]]=
01 =B // hmga,z // hmzs,s,
O2 =87/ hmys,s // hmzg,3;
01 = 0z
} /- ai_=» i // ColumnForm

hm

hit
{ﬁ = B[w, Sum[a2i+j_5ti hj, {(i, 1,3}, 4,4, 5}]],
ol = /3 // tm12-)1 // SWi4,
O2=B//SWaq // SWi14 // tMiz,1;

0; = 0,}
htt
w hyg hs w (l+o01+a3) hg hsg
(a1+oz) (l+og+ag+os) (az+oyq) (l+og+az+os)
t1 a1 t True
t a a ’ 1+oq+a3 1+og+o3 3
2 3 4 t Qs -0 O5—-04 O5+0g+071 Og+A3 O
t 3 05 Qg 3 l+og+az l+og+o3
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hht
{B=B[w, Sum[azi.js ti hj, {i, 1,2}, {j,3,5}]],
O1=B//hma,s // swiz // BCollect,
O2=p//swWiz // SwWis // hmga,z // BCollect;
Ol == 02
} /- ai_=» i // ColumnForm

hht

w h3 h4 h5
t, 1 2 3
t, 4 5 6
w(l+i+ﬁ+ié+éﬁ) hs hs
tl (1+l+f1) (i+§+i 2+221) (l+§+§) 3 <1+i+21) (1+§+§)
1+1+2412424 1+:1+2412424
t 4+5+15+45 -34-35-135-345:6+16+26+126+246
2 1+1:3:12.24 1.0:2:12:24
True
R3
{(R)51 (R 62 (R )34 /7 OMyyyy /7 OMps o /7 OMgelzs
(R*)61 (R™) 24 (R7) 35 /7 OMygyq /7 OMps,p // OMge,3}
R3
1 hy h, 1 hy h,
-1+T>, -1+T,
{ to, - T 0 ' t, - T 0
t -1+T3 _ -1+T3 t -1+T3 _ -1+T3
8 T2 T3 e T2 T3
8 17-1
B=(R)12,1 (R)27 (R)g3 (R) 4,11 (R 16,5 (R)6,23 (R ) 14,0 (R") 10,15
8 17-1
1 h1 hs hs h7 ho hi1 his his
to 0 0 0 e 0 0 0 0
2
ta 0 0 0 0 0 o 0
4
te 0 0 0 0 0 0 -1+Ts 0
tg I 0 0 0 0 0 0
8
t 10 0 0 0 0 0 0 0 -1+ T
ty, - =Tz 0 0 0 0 0 0
Ti2
t1a 0 0 0 0 -1+Tya 0 0 0
t 16 0 0 -1+ Tqs 0 0 0 0 0
8 17-2
Do[B = B // IMyp,1» {k, 2, 10}1; B
8 17-2
2 Tare
LESAECLRLER T“fr;l Te h1 hi1 hiz
t _ (-1+T1) Taa (T3+T%6) _(-1+T) (1-T1+T3) T1a Tas (-1+T1) (1-T1+T%) Taa
! T2 T1z (T§+T16-Ta T16) Ty (T2+T16-T1 Tae) T2+T16-T1 T16
-1+T1p
tio - 0 0
t (-1+T1a) (-T2+T3+Tae)  (-1+T1) (1-TesTR) (-1+Taa) Tae  (-14T1) (1-Ta+TE) (-14T1a)
14 T2 (T2+T16-T1 T16) Ty (T2+T16-T1 Tie) T2+T16-T1 T1e
t 16 T (-1+Tie) (-1+T3) Ty (-1+T1e) _(-14Ty)? (-14Tie)

Tiz (T§+T16-T1 Tag) T2+T16-T1 T T2+T16-T1 T1s
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8 17-3
Do[B = B // 9my,1, {k, 11, 16}1; B
8 17-3
1-4T;+8T3-11 T3+8 T{-4 T5+T%
_ =
ta
8_17-4
Alexander [Knot[8, 17]] [X]
8 17-4
KnotTheory:loading : Loading precomputed data in PD4Knots'.
8 17-4
1 4 8
11- —+ — - —-8X+4X2-X
X X2 X
Recycling
StandardAlexander
1 0 0 0 0O T-1 O -T
-1 T 0 0 0 0O 1-T O
0 -1 T 0O 1-T O 0 0
T-1 O -T 1 0 0 0 0 . .
o 1-T 0 -1 T o o o [tHEs37.1:2710// Det
0 0 0 0 -T 1 0O T-1
0 0O 1-T O 0 -1 T 0
0 0 0O T-1 O 0 -T 1

StandardAlexander

“1+4T-8T?+11T3-8T4+4T°-T6

The Borromean Link

B= (R)r6 (R)2.4 (R)g,0 (R)5,7 (R)p,3 (R)sg,1

1 hy hs h, he h5 hg
t, O 0 -1+T, O 0 0
ts O 0 0 0 -1+Ts O
tg -1+Tg O 0 0 0 0
ty, O AT 0 0 0
To

-14Tg
ty O 0 0 0 o =
t, 0 0 0 -*1T*Tf 0 0
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Do[B = B // 9Mpsrs (K, 1, 3315

Do[B = B // gMgy. {K,4,6}];

Do[B = B // OMy,p> {K, 7, 9}1;

B /- {TC_ = C}
1-2b+b%2-29g+3bg-b?g+g2-bg2-2r+3br-b?r+3gr-3bgr+b2gr-g2r+bg?r+r2-br2-gr2+bgr?

2013-02-28 19:28:58

Work in Progress

BZ[L ] := Module[{s, B, c, ki,
s = Skeleton[L];
B=TimeseePD[L] /. X[i_, j_, k_, I_] = If]
PositiveQ[X[i, j, k, 117,
RY1i» (R)ji]s
Do[B = B // OMsiic 13, stre.ki1ostre,111 >
{c, Length[s]}, {k, 2, Length[s[[c]]]}];
A]
BZ[Knot[8, 17]] // First
1-4T;+8T2-11T3+8T4 - 4T3+ TS
_ =

BZ[#][[1]]

Factor[ ] & /@ AllIKnots[{3, 8}]
Alexander [#] [T1]
1 1 1 1 1 1 1 1 1
(= m S st o T o T
T LERE T 3 1 T, T
1 1 1 1
T11 Tll T%! s Tlv le Tl! Tl! s le Tll R P R le 1! T?I_‘v 11 _}
T 1 . T3 T 1

BMVA[L_Link] := Module[{ns, w, u, M},
{w, u} = List ee BZ[L];
ns = Rest[h; & /@ (First /e Skeleton[L])];
M = Outer|[
Coefficient[u - (u /. t_ 51 /. hg = taha), #lxu2] &,
ns, ns /. ha_ » t4];
w Det[M]
J]

Factor[
1- TSkeIeton[L] [[1,1]]

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

bgr
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BMVA[LINk["L8al6"]]
KnotTheory:loading : Loading precomputed data in PD4Links’".
(=1+T1) (-1+Ts) (-1+T11) (1+Ts5T11)
T1Ts T1a

Simplify[ (MultivariableAlexander[#][T] /. T[i_] = Tgke.eton[n][[i,m)] & /@

BMVA [1]
AlILinks[8]

KnotTheory:loading : Loading precomputed data in MultivariableAlexander4Links'.

VT, T2 TYR T

’ TEI_S/Z Tg/zv Tl Tg/zi ’ ’ T%/Z Tg/zv _ Tl T71 T% T?!
VTs VTs  VTs T7

(VT 132,

VT

1

11

T% TS, T?/Z Tg/z, T?/Z TS/Z, T?/Z TS/Z, —T§/2 Tg/z F, —\/T_, —T§/2 T% T%lv _

VT T AT

Tz T34?

, T%/Z Tg/Z Tg/Z T%éZI T%/Z Tg/z, ﬁ\/ﬁ, —T%/Z T% T%l!

VT T T, VT TR, STRRTE2 T, ———— VT VT VT VT |
VTg VT3
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