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Pensieve Header: First consistent sighting of the MVA in g-calculus.

<< KnotTheory~
GD[K_] := GD ee (
PD[K] /- X[i_,J ,k_ ,1_1 = IFf[PositiveQ[X[i, j, k, 111,
Ar[l, i, +1], Ar[j, i, -1]
1
)

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

BSimplify = Factor;
SetAttributes[pCollect, Listable];
pCollect[Blw_, p_1]1 := BI
pSimplify[w],
Collect[u, _h, Collect[#, _t, pSimplify] &]
1;
(» "L" For "Labels" x)

hL[B_] := Union[Cases[B, h[s_] = s, Infinity]];
tL[B_] := Union[Cases[B, t[s_ 1 |Ts. = s, Infinity]];
dL[B_]1 := Union[hL[B], tL[B]];

BForm[Blw_, p_]] := Module[
{tails, heads, mat},

tails = tL[B[w, u]]; heads = hL[B[w, u]l];

mat = Outer [BSimplify[Coefficient[u, h[#1l] t[#2]]1] &, heads, tails];

PrependTo[mat, t /e tails];

mat = Prepend[Transpose[mat], Prepend[h /e heads, w]];

MatrixForm[mat]

1:
BForm[else_] := else /. {B_B =» pBForm[B], B_Bu = BForm[B]};
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tmix_, y_, z_1[B_1 := B /. {tIx] -»€[z], €[yl » t[Z], Tx>T;, Ty->T;};
hmix_, v, z_1[B[w_, pu_]1]1 = Module[
{¥x= D[u, h[x]1, ¥y =D[u, h(yll, M=pu /. h[x] [ h[y] -» O},
Blw, M+h[z] (yXx+yy+ (¥X /- t[i_] = 1) yy)] // BCollect
13
thswap[y_, X _]1[B[w_, #_]] := Module]
{a, B, ¥, 6, €},
= Coefficient[u, h[X] t[y]];
D[u, t[y]]l /. h[x] - O;
Dlu, h[x]]1 /- [yl - O;
u /- h[x] | t[y]l » O;
= 1l+a;
[w*e, Plus[
a (l+(y /- €[i_] =» 1) /€) h[x] tly],
B(l+(y /- t[i_] » 1) /e) tly],
¥/ eh[x],
6-1/eyxyx*p
11 7/ BCollect

a
B
Y
S
€
B

1:
dm[x_,y ,z 1[B_]1 = B // thswap[x, y]l // hm[x, vy, z] // tm[X, VY, z];
B /2 Blwl_, pul 1B[w2_, pu2 ] = Blwl*xw2, pl+u2];
RIX_, y_1 = B[1, (Tx-1) »t[x] h[y]];
Ri[x_, y_] == B[1, (1/Tx-1) »t[x] h[yl];

BZ[L_Link] := Module[
{skel, B, s, k},
skel = Skeleton[L];
B=Times ee GD[L] /. {Ar[x_,y , +1] =» R[X,Yy]l, Ar[x_,y , -11 » Ri[X, y]};
Do[
Do[
B =B // dn[skel[[s, 111, skel[[s, k1], skel[[s, 1111,
{k, 2, Length[skel[[s]]1]}

1,

{s, Length[skel]}
B
1

(MVA = MultivariableAlexander) [L = Link["L6a5"]][T] /. T[i_] = Tj
—Tl—T2+T1T2—T3 +T1T3+T2T3

VT VT2 VT
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(BO = BZ[L]) // BForm

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

S hi1) h(5)
t [11 ~ (-14Ty) (1-Ty-Ts-To+T5 To+Ty Ts To) B (-1+T1) Ty
Ts (-1+T1+T5) Tg (-1+T1+Tg) (-1+T1+Ts) (-1+T1+T,
t[5] _ (-14Ts) (-T1-Ts+T1 Ts+T1 To+T5 To) B (-14Ts) (-142T1-T{+T5-Ty Ts+2 To-2 Ty To-Ts To-Ty
(-1+T1+Ts) (-1+T1+Tg) (-1+Ts+Tg) T1 (-1+T1+Ts) Tg (-1+T1+Tg) (
t [9J _ (-14Tg) (1-T1-Ts+Ty T5-To+Ty To+Ts To) _ (14Tg) (-Ts+Ty Ts-Te+Ty T
(-1+T1+Ts) (-1+T1+Tg) (-1+Ts5+To) (-14T1+Ts) (-1+T1+Tg) (-1

(B1 = BCollect[B0 /. Bl[w_, u_]1 =» Blw, wxul]l) // BForm

(-1+T1+Ts) (-1+T1+Tg) (-1+T5+Tyg)

R h[1] h[5
t (1] _ (-14Ty) (-14Ts+Te) (1-T1-Ts-To+Ts To+Ty Ts To) (LT (-
T2TETE T, T2
t (5] _ (14Ts) (-Ty-TssTy Ts+Ty To+Ts To) _(14Ts) (142 Ty -TTs- Ty T5+2To-2 T To-
TETETS T8 TS
t 9]  (-14Tg) (1-T1-Ts+T1 Ts-To+T1 To+Ts To) _(-14Tg) (-Ts+T1Ts
T{T2 TS T T2

Collect[pBO[[2]] /- E[i_]1 = 1, _h, Simplify[1l+#] &]
h{9] h[5] hi[1]

+ +
TiTs T1Tg TsTo

BCollect[Bu[w_, A_, p_1] == Bul

BSimplify[w],

Collect[a, _h, pSimplify],

Collect[u, _h, Collect[#, _t, pSimplify] &]

1;
BForm[Bufw_, A _, p_11 := Module[

{tails, heads, mat},

tails = tL[B[w, A, u]ll;

heads = hL[B[w, A, ul];

mat = Outer[BSimplify[Coefficient[u, h[#1l] t[#2]]] &, heads, tails];

PrependTo[mat, t /e tails];

mat = Prepend[Transpose[mat], Prepend[x, w]];

MatrixForm[mat]

1:
Bu[n_Integer, B_B] := Bu[h /@ Range[n], B];
Bu[ns_List, B[w_, u_1] = Module[{A},
A = (1+Coefficient[u, #] /. t[i_] » 1) & /@ ns;
Bulw,

Thread[ns -» 1],
-p+(ns /- h[j_1 » €31 h[J]) -2
1 // BCollect
1:
B[Bulw_, A_, u_11 == O3
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{BO, Bl =Bulh/e{1,5, 9}, BO], Last[Bl] /. t[i_] =» 1 // Simplify} // BForm

(-1+T1+Ts) (-1+T1+Tg) (-1+Ts+Tg)
Ln hi1] h(s]
t [1] _ (-1+Ty) (A-Ty-Ts-To+Ts To+Ty Ts To) B (-1+T1) Ty
{ Ts (-1+T1+Ts) Tg (-1+T1+Tg) (-1+T1+Ts) (-1+Tq+
t [5] (-14Ts5) (~T1-Ts+Ty Ts+T1 To+Ts To) (-1+Ts5) (-142T1-T{4Ts-T1 T542 To-2 Ty To-Ts To-1
(-1+T1+Ts) (-1+T1+Tg) (-1+Ts5+Tg) T1 (-1+T1+Ts) Tg (-1+T1+Tg)
t [9] _ (-14Tg) (1-Ty-T5+Ty T5-To+Ty To+Ts5 To) _ (-14Te) (-Ts+Ty Ts-To+Ty
(=1+T1+Ts) (-1+T1+Tg) (-1+Ts5+Tg) (-1+T1+Ts) (-1+T1+Tg) (-

Bu[2, R[1, 2]]
Bull, {h[1l] > 1, h[2] > Ty}, h[1]t[1] +h[2] ((1-Ty) t[1] +Tyt[2])]

Bu[2, R[1, 2]] // BForm

1 h[{l]-1 h[2]-T
t 1] 1 1-T,
t[2] 0 T,
2-3Ts+2T2-T2+T, T2 1+T1-Ts-2T1 Ts+2 T, T2
5 §-TE+T T2 _1*[ 1-Ts 1Ts 1715 /7 Simplify
T% (1+T1—T5—2T1T5+2T1T%) Tng

(-1+Ts) (2-T5-Ty T2+2T, T3)

T, T2

BMWAI[BU[w_, A_, p_1] == Module]

{Ibls},

Ibls = Rest[First /e A];
w » Det[Outer|
Coefficient[u - Ibls. (Ibls /. h[i_] = t[i]), #1*#2] &,
Ibls, Ibls /. h[i_] » t[i]
11/ (1-x[[1,1]1] /- h[i_] »T;) // Factor

1;

BMVAIL_Link] := BMVA[Bul[h /e (First /e Skeleton[L]), BZ[L]1]

{BMVA[Bu[{h[1], h[5], h[9]}, BO1], BMVAI[L]}
{ —T]_—T5+T1T5—T9+T1T9+T5Tg —Tl—T5+TlT5—T9+T1T9+T5Tg}
T2 T2 T2 T2 T2 T2
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{w, A, u} = List ee Bu[{h[1], h[5]}, BO]

14T, -Ts-2T, Ts + 2T, T2 1 1

{ 3 ’ {h[l}%_z’ h(5] - 2 5}’
T, T3 T2 T} T2
(2-3T5+2T-T2+TyT3) t [1]  (-1+Ts) (2-Ts-Ty TE+2T, T3) t [5]
" (1eTy-Ts 2T, T+ 2T, T2) T2 (14T, -Ts- 2T, Ts2T,2) |
(-1+Ty) (2-Ts-Ty TE+2 T T8) t [1]
n(s) Ty (1+Ty-Ts-2T, Ts+ 2Ty T3) '

((2-2Ty-To+Ty Ts-Ty TE+TiTE+3T  T2-T{T2-T, Te-2T5TE+2T5T2) t (5]) /

(TaTE (1+T1-Ts-2Ti Ts 42Ty TE) ) |}

Ibls = Rest[First /e 1]
{(h(5]}

Factor [(MVA[#] [T] /. T[i_] » Tskeletonts(ri,111) / BMVA[#]] & /@ AllLinks[10]
1
Power:infy : Infinite expression — encountered. >
0
Infinity::iindet : Indeterminate expression 0 ComplexInfinity encountered. >
1
Power:infy : Infinite expression — encountered. >
0
Infinity::indet : 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::iindet : Indeterminate expression 0 Complexinfinity encountered. >

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

[T 782 T 182 T 182 T VT T VT, T TR T VTS

VT VT
_ 'Tl \/T7, _ . - , 7T§/2 Tg/Z, 7T?/2 \/T7, 7Ti/2 Tg/Z, B ,Tl \/T7, 7Ti/2 Tg/Z,

Tg/Z Tg/Z

_TE/Z Tg/Z, _ T T5/2 'Tl TE/Z ,Tl \/ﬁ' 'Tl \/T7, , T, T5/2,

T7/2 T3/2

R T T LT L ¥

5/2 3/2 17/2 3/2 13/2
T, T2, -T¥2Tl2, _TY2TR2,

VT VT
3/2 5/2 5/2 3/2 3/2 T11/2
v A =y -JTa T2 - T T2 -T2 NTs, -T2 TR, [Ty Vs,
3/2 T3/2 T3/2 T3/2 T3/2 TE/Z

.
TEVTs AT VTs, -TYRTRR - o o -

Tg/Z TE/Z Tg/Z Tg/Z TE/Z TE/Z
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1
TETE TR T, T Ty T T T TTECTET T L -
7
5! , I 2 2 2 12 2 T4 2 T4 2 T4
S T - T T T ST Ty, Ty, -Tp, o1 TR STET STETY
s T?
Ty
“TETS -T3, -TETY, ST -Tu T, -Ty Ty, -TETE, . -TiTE, -Tq, -TE -1, -TETY,
7

o F— 3/2
_T3/2 T3/2 _L _ T T _L _ Tl
o 32’ VLN 3/2 "
Ts Ts VT
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T _T5/2T7/2 _T5/2q1/2 _5/2T1/2 _ 5!
\/T7, 17 1o ™ 17 1o 11 \/T7,
9 9
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L
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TVeTdE TR TEE Ty

3/2 ./

T VTs L TIRTYRTYZ, _TH2 T, 32, - - o ,
To VTo ary T
T3/2Ts Narh Narm VT, Ts

L ey, TRTRTE,, -, TR2TET,, - —— Ty TR %

T T%l 21 T11

VT VT T3/2/Ts
T Ts, - LR CHE—— s T VTs JTis s T Vs A[Tis
VTs /Tis VTs /Ti3 VT3
T2 TYRTER, _THRTHATIR, VT A AL VT VTs
VTs T3 NTs T352 VTs T34 T34
VT, VT NTs T2

3/2 18 T2 3/2 18/2 13/2
- , TP TE TS, -T2 T2 T2,

3/2 13/2 5/2 17/2 5/2
, -TI2T¥2 7Szl LT TS,

5/2 17/2 5/2 13/2 5/2 17/2
_Tl T9 ! _Tl T9 ' _Tl T9 U

3/2 13/2
’ 7Tl Tll !

ST CTTh T L T CTiTh T T ST,

-TE T -

L7 S 8 TG T
T3/2 T8/2 Ty 1 1 T1 T, T7
32 C T T T T, ST Tie - 5,2 152"  T3/2' ’
Ty7 VT3 Ti3 Ti3 Tis V13
TE/Z \/ﬁ TE/Z Tg/Z m
7T% T% T§é2, 7T?/2 Tg/Z Tg/Z ’TlS , 7T?/2 Tg/Z Tg T%S' _ . . - v ,
Tis Ti7
T32T8Ty VT VT
-~/ T1 Ts+/Ti1 T15, =/ T2 A/ T11 Tis, - - , -T2 T T T3,
VTi7 Ti1

[— — VT VT
7T§/2 Tg/Z Tg/Z TiéZ TiéZ, 7'[?/2 Tg/Z, _ Tl TE/Z, _ Tl Tg/Z, 7Ti/2 \/T7, B - ,
VTs VTs

VT VT — — —
7T§/2‘/T .- .- , 7Ti/2 Tg/Z, _ Tl Tg/z, _ Tl Tg/Z, 7T§/2 TE/Z, _ Tl Tg/Z’
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VT VT
_ ” , - Tl TE/Z, 7T§/2 Tg/Z, _ Tl Tg/Z' 7Ti/2 Tg/Z, _ Tl Tg/z, _ . - Tl TE/Z’
2 “ V N
AT 4/T T3/2
1 1 T2 T2 Td2TL2 3282 1

2 T s
VT VT T

3/2 13/2 3/2 15,2
Ty TR, T e TR

I ndeternminate, -+/T, T&?, - . - _Indetermnate, - T2 TR,
LE VTs
VT 1T
S, STy Ty -, -, STy T2, STy T, -T2TR, -T2, STy Te, -T2TR, Ty TR,
T2/2 T T3
1 1
ST, T T, -TTR, - ————, -T2 T, Ty TR, [T TR, -

VT T3 VT AT

T§12 \/71—3/2
T T T TR e TRTYE, TIRTER, -

WTE‘{Z VT
M — — —
- = - — STI2TETS,, - Ty TETR, -AJTy TERATR AT2T,, 4Ty,
vV 19 vV 19

Ty Ts, ~TR2TE2T02 Ty T82TE2, Ty TETE,, -TE2T82TR4% -y T82 T2

T3/2 T5/2
Ty T2TE, - - T1 T2 1342, Ty T2+ Tiz ., —+/T1 T22T32, -T32TE Tys,
13

3/2 3/2 3/2 13/2
T T T2 T

T5 1 1 5
, 7Tf/2 T2, _ . - , 7T§/2 Tg/Z T?;Z, _ ,Tl m 'T17 , 7T§/2 TE/Z 'T17 '
Tis Tis V17

1 VT VTs
, -TETETER, - ——, T Ty, - ————,

VT T8 To Tas

7\/{\/?5\/? B \/ﬁ\/ﬁ 7\/ﬁ\/ﬁ fo/zTg/zTg/zﬁ, 7T§/2T§/2Tg/2’
VTe VT TP TS VT

~T32 T T3 Tis, —+/T1 TsT34%, -T3/2Ts5+/T1y Tis, Indeternminate, -T53/2TZ+/Ty; Tis,

—ﬁTé\/ﬁ,—WTS T32T5T11’ \/ﬁ\/ﬁ Wﬁ\/ﬂ\/ﬁ}

T VTs ToTis, -T32TE2,
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