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Pensieve header: Programs for g-calculus.
KnotTheory

<< KnotTheory™

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

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

Union[Cases[B[w, Al, ts = S, Infinity]];

Program
u_y 1= u /. t >1;
tmy y oz [B_] = BCollect[B /. {tyy - tz, Tyy~T:}];
hmy_y .- [Blw_, A_]] = Module[
{a=D[a, hyl, B=D[A, hy], ¥y=4a /. hyy > 0},
Blw, (a+ (1+(a)) B) hy+¥] // BCollect];
SWx_y [Blw_, A_]] := Module[{a, B, ¥, &, €},
a = Coefficient[a, hyt,]; B = D[A, ] /. hy > O;
D[a, hy] /. & > 05 & =4 /. hy|t > O;
€ = 1l+aj;
B[“’*e’ a(l+(yy/e)hyty + B (1+{¥)/€) t
+y/ehy +6-y*xB/e
] 7/ BCollect];
My y oz [B_] == B // SWxy // hMyy,z // txy,z;
B /: Blwl , Al 1B[w2 , A2 ] := Blwl*w2, Al +A2];
(R*)xy_ 1= B[1, (Tx-1) txhy];
(R)xy = B[1, ((Tx)™'-1) tchy];
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tm
{B=B[w, Sum[azi,j-6 ti hj, {i, 1,4}, {§,5,6}]],
O1=8//tmyp, // tmyz,,
02 =B // thmys,o // tMmio,,
01 = 0.} // ColumnForm

w h5 h6

tl a1 O

tz a3z Oy

t3 a5 Og

t4 azr Og

w h5 h6

t1 og+az+as Qp+a4 + Qg
t4 (044 g

w h5 h6

t1 op+az+as Qap+aq + Qg
t4 (044 ag

True

hm
{[3 = B[w, Sum[a4i+j_6ti hj, {i,1,2}, {J,3, 6}]],
01 =B // hmga,s // hmzs,3,
O, =B // hMas,a // hmgy,z;
Oy =0,} /. ai_» i // ColumnForm

hm

w h3 h4 h5 h5

—
=
=Y

htt
{B = B[w, Sum[ozi,js ti hy, {i, 1,3}, {i.4,5}]],
Op=B7// €My, // SWi4,

, Ir ue}

Oy =B // SWps // SWia // tMyp,e;
0; = 05}
htt
w hs hs w (1+ag+03) hg hs
tl ag ap t (on+ag) (l+og+oz+as) (cp+ou) (l+og+oz+os)
{ t o o ’ 1 l+ag+az l+ag+og
2 3 4 t o5 —01p Q5 —0lg 05 +0lg+01 Olg+03 Ul

t 3 05 Qg 3 l+oq+a3 l+oq+03
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hht
{B = B[w, Sum[azi,j-s ti hj, {i, 1,2}, {§,3,5}]],
01 =B//hmay,z // swiz // BCollect,
O, =B //SWy3 // SWyg // hmaa,z // BCollect;
0; =0,
} /e aiw i // ColumnForm

hht

w h3 h4 h5
t, 1 2 38
t, 4 5 6
w(l+i+?+ié+é&) hs hs
1+i+21 i+é+ié+é21 1+é+5 é l+i+21 1+é+5
. ] 1:8243) 1.2 it g
1+1+2+12+24 1+1+2+12+24
¢ 4.6.16.45 34-35.135.345.6+16+26+126+246
2 11.3:12.24 11.3.12.34
True
R3
{(R)s1 (R)62 (R*)aa // OMygyq /7 OMys, // OMae,3s
(R")61 (R7) 24 (R7) 35 // OMyayq /7 OMys,p // OMge,3}
R3
1 h h, 1 h h,
-1+T> -1+T>
{ t, - T, 0 ’ t, - T, 0
t -1+T3 -1+T3 t -1+T3 -1+T3
3 Tz T 3 T T
8 17-1
B=(R)12,1 (R)27 (R) g3 (R ) 4,11 (R) 16,5 (R") 6,13 (R") 14,0 (R") 10,15
8 17-1
1 h, h3 hs h7 hg hiy hys his
t, 0 0 0 _ T 0 0 0 0
T2
ty, O 0 0 0 0 -2 0 0
4
te O 0 0 0 0 0 -1+T¢ O
tg 0 - 0 0 0 0 0 0
8
tie, O 0 0 0 0 0 0 14Ty
ty,, — =z 0 0 0 0 0 0
Ti2
t]_4 0 0 0 0 -1+ T14 0 0 0
tie O 0 -14+T4s O 0 0 0 0
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8 17-2
Do[ﬁ =B // gmlk—)l’ {ks 21 10}]; B
8 17-2
T34Tis-Ta T
% hy his his
¢ (14T Tag (T34TR6) LT (1T ) TaaTae (-1+T1) (1-T1+T3) Tug
1 T2 Tip (T3+T16-Ta To) Ty (T3+T16-Ta Tag) T2 T16-T1 Tio
-1+Tq12
tio o v 0 0
t (-1+T14) (-T1+T3+T16) (-14T1) (1-T1+T) (-1+T14) T1e ~ (-14T1) (1-T1+TE) (-1+T1a)
14 Tiz (T3+T16-T1 Tie) Ti (TE+T16-Ta Tag) Ti+T16-T1 T1s
t Ti (-1+Tie) (-14T1) Ta (-1+Tie) _ (-14T1)? (-1+Tie)
16 Tiz (T3+T16-T1 Tae) T3+T16-T1 T16 T3+T16-T1 T16
8_17-3
DO[B = B // gm]_k_,]_, {ks 11, 16}]; B
8 17-3
1-4T,+8 T2-11 T3+8 T4-4 T5+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
11- —+ — - —-8X+4X-X®
X ox2 X
betaZ
BZIL_]1 := Module[{s, B, c, ki,
s = Skeleton[L];
B=TimeseePD[L] /. X[i_, j_, k_, I_] = If]
PositiveQ[X[i, j, k, 117,
RY1,i» R)jils
Do[B = B // OMsiic,113, strc.kit=stc.11] >
{c, Length[s]}, {k, 2, Length[s[[c]]]}];
A
BZ[Knot[8, 17]1] // First
1—4T1+8T§—11T§+8T‘1‘—4T§+T?
T
TestAllKnots

BZ[#][[1]]

Factor[ ] & /@ AllIKnots[{3, 8}]
Alexander[#][T1]
TestAllKnots
1 1 1 1 1 1 1 1 1
(=T o onny o T o T
T T2 T2 ™ T ™ T 1 Ty
1 1

1 1 1
Ty, To, T3, —, Ty, Ty, To, Ty, —, Ty, Ty, —, —, —
T, T, T, Ti T,
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BZ[#][[1]1]
Alexander[#] [T1]

Factor[ ] & /@ AllIKnots[{3, 11}] // Union

KnotTheory:loading : Loading precomputed data in DTCode4KnotsTol1".

KnotTheory::credits :
The GaussCode to PD conversion was written by Siddarth Sankaran at the University of Toronto in the summer of 2005.
1 1 1 1 1
L5 5 = o = Tt T T T T T
T T T T
betaMVA
BMVA[L_Link] := Module[{ns, w, u, M},
{w, 1} = List ee pBZ[L];
ns = Rest[h; & /@ (First /e Skeleton[L])];
M = Outer|
Coefficient[u - (u /. t_>1 /. hy = tahy), #lxn2] &,
ns, ns /. ha_ » ta];
w Det[M] ] ]

Factor[
1 - Tskeleton[L1[[1,1]]

BorromeanMVA

BMVA[Link["L6a4"]]

BorromeanMVA
KnotTheory:loading : Loading precomputed data in PD4Links'".

BorromeanMVA

(-1+Tq) (-1+T5) (-1+Ty)

T1Ts
TestAllLinks
Factor[ A (MultivariableAlexander[#] [T] /. T[i_] = TSkeIeton[n][[i,l]])] & /@
AllLinks[{2, 7}]
TestAllLinks

KnotTheory:loading : Loading precomputed data in MultivariableAlexander4Links'.

TestAllLinks
VT VT VT VTs
{TE Ts, T%/Z Tg/Z’ ,Tl Tg/Z’ TE/Z \/ﬁ’ T% TZ’ T% T2, _ 1 5 , _T(:I%-/Z Tg/Z T(g%/Z’ _ 1 5 ,
VT, T3/?
AT LT T
VT VTs TR e o T -, TR T TR
T5 T5 T7 ‘\/Tg

1
Factor[—(MultivariableAIexander[n] [T1 /- T[i_] > Tskeleton(s [i 1]])] & /@
MVA [#] ’

AllLinks[{2, 11}] // Union

1
Power:infy : Infinite expression — encountered. >
0

Infinity::indet : Indeterminate expression 0 ComplexInfinity encountered. >
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1
Power:infy : Infinite expression — encountered. >
0

Infinity::iindet : Indeterminate expression 0 ComplexInfinity encountered. >
1

Power:infy : Infinite expression — encountered. >
0

General::stop : Further output of Power:infy will be suppressed during this calculation. >
Infinity::indet : Indeterminate expression 0 ComplexInfinity encountered. >

General:stop : Further output of Infinity::indet will be suppressed during this calculation. >

[ / 3/2 / 3/2 /
{1, Indeternminate, -\[Ti, T, ~T32, T2, T2 Ts, L L L L G AL
T%/Z Tg/Z TE/Z TE/Z TE/Z T5

VT, T2
, , AT Vs, T32+Ts, /Ty Ts, -T3/27s, /Ty TE/2, T32782, /Ty TE,

VT VTs
1

1
ST2TE, Ty TR, TR2TYR, Ty TLZ, TRRTLR, T, T2, TR2TRR, T2 iR, ey

T—l, i, T—l, E Tr, ToT7, T2T7, T2, Ty T3, T27T2, TS, T, T3, T2718, T, T4, T2 T4, 1275,
T2 T T7 Ty
VT VTs 1 VT VT VT TANTs VT TR 1 Yan
TS/Z WTS/Z Tg/Z Tg/z TS/Z Tg/z WTS/z Tg/z
Ti/z \/ﬁ \/ﬁ Ti’/z \/ﬁ Tf/z Tg/z 1 \/ﬁ T?/z \/ﬁ \/ﬁ
AR . C ) A R Y

T3/2 ,\/ﬁ \/T_ T3/2 T3/2 T3/2
- Lo T T T T, T[Ty, TR T T,
V' Ty Ty Yary

T3/2
s \/TTS/Z, T32 732 182732, 7\5\/?1—3/2’ T2 Ty T2, T¥2TR2TR2
VT
T, Tg/Z' T?/Z Tg/Z, T?/Z Tg/Z' _ ,Tl ng/Z’ 7Ti/2ng/2’ _ ,Tl TE/Z Tg/Z'
VT

3/2 13/2 15/2 3/2 17/2 5/2 17/2 3/2 13/2 77/2 5/2 19/2 3/2 13/2 19/2
_Tl/ T5/ Tg/ , Tl/ Tg/ , Tl/ Tg/, _Tl/ T5/ Tg/ , Tl/ Tg/y _Tl/ T5/ T9/4 _ ,

T
VT VT Ts 1 VT TR T T 1 1 TS?
BT T T e T T o T (VA ol L TCRNS T
VT VT 1 VT T2 VT Ts TYATs T TR 1
77, T_11,7T11’7T11,7 T1a L T1a L Ty \/ﬁ\/ﬁ

VTn VT VT VTn Nam 2T

JTe VTs \JTir s Te T8Tu s Ty —+/To Taa, -T2 Taq, T2Tag, -+ T1 Ts Tag,

VArSR O GO GG o Y s rrof S
coy T AT, T2 T,
1
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T3/2

3/2 2 3/2 T2 1 3/2 13/2T3/2 T5/2T13/2 T7/213/2

=T Ts T11, =~/ T1 TETyq, -T7/°TE Ty, ———, Ty T31%, T3/9 115, T2 o5, T 1415,
1

Ty Vs T32, Ty TsT32, —[Ty T2T32, Ty T2, -T32T3,, Ty Ts T3y, -T32Ts T3,

T3
AT T, TR, I T T T T T T T
vV Il

1 TTs

’
7/2 7/2
T13 T13

‘Ti/z Ts T%l! —T?/z T% T%l’ \ T Tﬁz’ TZ/Z Tﬁz' T% Til! —Ti/z T% T‘111’ -

32T T T, TWT;, T TR

T, Ty 1 T VT VT Vs

T T TR T T T LTS TGRS G o
1 T, \/ﬁ Ti/z \/ﬁﬁ T?/z\/ﬁ \/ﬁ-l—g/z T%/ZTE/Z
R N S T T T
™21 T, TTr T VTs T32T2T, 1 T LEi
o o o oyn e W VT VT VT

\/ﬁ \/ﬁ\/ﬁ Ti/zm \/ﬁ-rg/z Ti/ZTg/Z Ti/zTg/z T,
T T VT VT VT VT VT 2T T N o o

VT1 VT3
- JT1 VTs Tz, ~T32VTs \Tiz, —JT1 T2\ Tiz, -T32T82 T3,

Vs
T T T T T T T T Tas s T T Tas s -Ta T3 TS
\/f\/ﬁ\/ﬁ Tis, TY2TR2T52 \/E - T1 Tz, =/ T1 Ts Tys, *\EWT%Z-
-T3/2 \/ﬁTiéz, 7\/? TE2T32 7327272, 7ﬁTg/2 T2, T2 782732,
VT Vs T34

T VT7 T32, T T T32, -TiT3T32, -T2T3T32, ———————, T3/2T82T3/2 1342,

an

3/2

2 12 3/2 13/2 75/2 3/2 15/2 75,2 2 5/2 212 15/2 T8/2 13/2 13/2 T7/2 1
-y Ta TeTga, -Tyo T8/ 2 Tig%, -T2 T2 Ti5%, -Ti T7 T35%, -T{T9T35%, T2 T8/ g2 Ts®, - S
15

3/2 3/2 3/2 T3/2
T3 Ty “Ts Ty T3

TY2NTs T32Ts T32VTs T VT VT VTS
T2, L T2, , T2, B T%Z’ i T3L? LTS Tis  Tis
R BV VTV T VT VTR VT Te
Tis  Tis | ToTis Wﬂs, _\/ﬁ\/ﬂs - VTis - Vs ’
\/f\/ﬁ-rlsy ~T32 T8 Tas, -T32 T8 Tas, -T2 T3/% Tis, \/f\/f-rg Tis, T3/2 T8/ To Tis,
\/f T Tise A/T1 Ts/Tu Tis, T3/2Ts )Ty Tas, T3P T8 Toy Tis, T3/2 Ts T3? Tys,

T TET 2 Tus, /T VTs T32, Ty TE2T32, /Ty T22T32, -T32TE T,
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Ti/Z TE/Z Tg/Z
~TYETE T, TYATI2 T T, TYATE2TE TS, T2 TETH? T2, - o
VTs Ti4 T17
VI VT TATAT, VT VT VT VT TATs TRTS
TS T T T T Wl Ty T VT

VT TRTR AR T VT WATRT? VH T AT
VT17 VT17 VT17 VTg VTy7 VT17 T11 Va7 VT17

WIRT, VTV TRTOTRTR
[ T T Tl T5 T17 ’ _Ti/z T5 Tl7 ’

VT1 VTs ~Ta7
-TyE TR NTi7, A e Te Tz, -T32T22 4\ Ta7 v Ay Te VTs [ Tg /T17,
VT
— VT1 VTa7 VT VTs T3 Ty
T?/Z Tg/Z TS/Z Tl7 , TE/Z Tg/z Tg/Z 'T17 , - ,
Tiy \To
Ty Tiz, =Ty Ts Ty, —/Ty TBTyy, -T2TE2T3/2, —T3/2 7027342, T3/2 T5 Ty T3L2,

Ty

TY2TETE, T2, Ty 212132132132, Ty Ts T2, /Ty T3 TS, -————,
T5/2 T3/2
5 19
Ti;/Z \/ﬁ Ti»/Z \/ﬁ Tg/z T?/Z Tg/Z Ti/Z TE/Z \/ﬁ
AT VT T VT TR T T’ VT VT

T3/ VT NTs T32VTs T TR
\ T5 \ T19 \ T19 \ T19 \% T19 \ TlQ N T19 \% T19
T2TLZ O TAVTs AT T2 TANTs VT VT TPNT, VT

VT VTg VTig  VTg VTyig VT V19 T2 V1o

T2 TRTTE VT Ve VT Ts e
, , - 22 y - v ~AJT1 VTs A/Tie, ~T32VTs /Tig

VT T T e

Ty T2 Tie, =Ty T2 Te, —fTy TL2Tye, -T32TL2 T, -T32T22 Ty,

92\ Ts \Tro
T Ts [ To [ Tae, T2 Te T2 TI2VTs [ To Ti2 TI2T2TE T3
VT

3/2 13/2 5/2 3/2 15/2
TETYE T Y TR

Recycling

1 0 0 0 0O T-1 0 -T

-10T 0 0 0 0 1-T O

o -1 T 0 1-T O 0 0

T-1. 0 -T 1 0 0 0 0 - N

0O 1-T 0o -1 T 0 0 o |[[1::7.1:5711 // Det
0 0 o -T 1 0 T-1

0 0 1-T O o -1 T 0

0 0 0 T-1 0 o -T 1
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“1+4T-8T?2+11T3-8T4+4T°-T6
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