Pensieve Header: Meta-group calculus in the Burau presentation; continues pensieve://2012-03/.

<< Knot Theory"
GDI[K_ ] := GD ee (
PD[K] /. X[i_, j_, k_, I_1 = If[PositiveQ[X[i, j, k, 111,
Arpl, i, +11, Ar[j, i, -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.
BuSimplify = Sinplify;
Set Attributes[BuCol |l ect, Listablel;
BuCol I ect [Bu[w_, u_]1] := Bu[
BuSi nplifylw],
Col l ect [u, _h, Collect[#, _t, BuSinmplify] &]
1
L[B_] := Union[Cases[B, h[s_]|t[s_1|Ts_ = s, Infinity]];
BuForm[Bu[w_, u_]] := Module[
{l abel s, mat},
| abels = L[Bu[w, ull;

mat = Quter [BuSinplify[Coefficient [u, h[#l]t[#2]]] & |abels,

PrependTo[mat, t /e | abel s];
mat = Prepend[Transpose[mat], Prepend[h /e | abels, w]];
Mat ri xFor m[mat ]
1
BuForm[el se_] : = else /. B_Bu =» BuForm[B];
(a_)y i=a /. t[_] » 1,
mix_, y_, z_]1[Bulw_, u_]] := Module]
{a, B, ¥, 6, €, n, 6},
a = Coefficient [u, t[xX]h[y]];
B = Coefficient [u, t[x]] /. h[y]
¥y = Coefficient [u, t[y]lh[Xx]];
6 = Coefficient [u, t[y]l]l /. h[x] 0;
e = Coefficient [u, h[x]] /. t[y] 0;
n
e
(B

4
e

5
5
= Coefficient [u, h[y]]l /. t[x] » O;
=u /. t[x]|t[y]l|h[x]]|h[y] - O;
u[w 1-a),
t[z] (6+B(1+{(n)/ (a-1))) +h[z] (e+n (¥+(e)) / (a-1))
+6- (Expand[n*B] /. t[s_lh[s_] » 0) / (a-1)
] 7. T« |Ty»T.) 7/ BuCollect
|E
Bu /: Bulwl_, pul ] *Bulw2_, u2_]1 := Bulwl *w2, pl+pu2];
Ro[x_, y_1:=Bu[l, t[x]1h[y] (1-Tx)1;
Rmix_, y_1:=Bull, t[x]h[y]l (1-1/Tx)];

| abel s7;



2| BurauCalculus.nb

{B = Ti nes ee
(GD[Knot [8, 1711 /. {Ar[x_, y_, 11 » Rp[x, y1, Ar[x_, y_, -11 » Rm[x, y1}),
B // BuForm
Do[B =m[1, k, 11[B], {k, 2, 16}1, B // BuForm
Al exander [Knot [8, 17]1]1[T11]
} // Col umForm

KnotTheory:loading : Loading precomputed data in PD4Knots".

Bull, h(6] (1-Ti)t[1] +h[8] (17 le) t (3] +h[12] (17 Tl—s) t[(5] +h[14] (1-T;) t [7] «h[4] 1’%
1 h[l] h[2] h(3] hi4] h(5] h(6] h(7] h(8] h[9] h[10] h[11] h[12] h[13] h[1
t[{1] o0 0 0 0 0 1-T, O 0 0 0 0 0 0 0
t[2] o0 0 0 0 0 0 0 0 0 0 0 0 0
t[(3] o0 0 0 0 0 0 0 17% 0 0 0 0 0
t[(4] 0 0 0 0 0 0 0 0 0 0 0 0 0 0
t[(5] 0 0 0 0 0 0 0 0 0 0 0 1-X 0 0
t6] 0 0 0 0 0 0 0 0 0 0 0 0 0 0
t[(7] o0 0 0 0 0 0 0 0 0 0 0 0 0 1-
t[(8] o0 0 0 0 0 0 0 0 0 0 0 0 0 0
t[9] o0 0 0 17:—9 0 0 0 0 0 0 0 0 0 0
t[10] O 0 0 0 0 0 0 0 0 0 0 0 0 0
t[(11] o 0 0 0 0 0 0 0 0 0 0 0 0 0
t[12] o0 0 0 0 0 0 0 0 0 0 0 0 0 0
t[13] 0 17% 0 0 0 0 0 0 0 0 0 0 0 0
t[14] O 0 0 0 0 0 0 0 0 0 0 0 0 0
t[15] O 0 0 0 0 0 0 0 0 1-Tis O 0 0 0
t[16] O 0 0 0 0 0 0 0 0 0 0 0 0 0
—8—%+T4—1+11T1—8T§+4T3—T‘1‘ h(1]
t[1] 0
1 4 8
11- &+ - -8T1+4T -1

BuZ[K_ 1 : = Modul e[{B},
B=Tinmesee (GD[K] /. {Ar[x_, y_, 11 =» Rp[Xx, y1, Ar[x_, y_, =11 =» Rm[x, y1});
Do[B =m[1, k, 1]1[B], {k, 2, 2Crossings[K]}];
BLI1]]
I
BuZ[Knot [8, 171]

1 4

8- —+ —+11T,-8T}+4T3-T¢
7 T

Fact or [Al exander [#][Ty] / BuZ[#]] & /@ Al l Knots[{3, 7}]
1 1 1 1

{Tl, T2, T2,01,01,01, TS, TS, —, TR Ty, —}
T T4 T4

2
1 1 1 Tl



=5;

{

A1 = Bu|w,

Sumlaggi.j t (i 1h(j]-ourj /n«t(jIh(j], (i, n}, {j,n}]

I,

Bl // m[l, 2, 1]

} // BuForm // Col umForm

BurauCalculus.nb |3

w h[1l] h[2] h[3] h[4] h[5]
t[1] O a1z oz oua 0as
t[2] ax 0 O23  Oz4 Q25
t[3] as1 o3z 0 034 035
t[4] oca1  ouz  ous 0 ou4s
t[5] oas1  os2 asz  Os4 0
w-wag h(1] h[3] h(4] h[5]
t[1] 0 Q23 + 013 1+% Q24 + Q14 1+% Q25 + 15 1+03%DT§(:
032 (0121 +031+0141 +051 ) Q14 032 Q15 032
t [3] O(31+T 0 —m+a34 —m+a35
042 (021 +031+041+051) 013 042 015 Qa2
t[4]  our+ B r— Tl 043 0 - iy, tOus
(cp1+031+041+051) 52 a13 052 014 052
t 5] et -lraiz -lraaz *os3 T lvons s 0
n=>5;
A1 = Bu|w,
Sumfagoij t i1 h[j ] ~awsj /At 1G], (i, ), {j, n}]
B2 =
(((BL /. Bufw_, ] » Bufw, p/w]) // mil, 2, 11) /. Bujw_, w ] = Bulw, u*wl),
Collect [(B2[[2]]), _h, FullSimlify],
Collect [B2[[2]] /. _h - 1, Ful I Sinplify]
} // BuForm // Col urmFor m
w h[1] h[2] h[3] h[4] h[5]
t[1] O a1z oz oua oas
t[2] oax 0 023  Oz4 Q25
t[3] os1  as 0 034 O35
t (4] our  ouz2  ous 0 ous
t[S] oas1 o522  asz Oz 0
w- a2 hi1] h[3] hi4] h{5]
(w-a12) (0‘23+0113 (h%)) (w-a12) (0‘24+Ot14 (h%)) (w-a12) (0‘25+0t15 (1+€
t[1] 0 " " "
t [3} 31 (W-012-032) —032 (021+041+051) 0 Q14 032+ (W-012) O34 a15 az2+ (W-a12,
w w w
t [4} 041 (W-0n2-042) —042 (021+031+051) 13 Q42+ (W-012) 043 0 a15 42+ (W-a12,
w w w
t [5] 51 (W-012-052) = (021+031+041) Os52 13 a52+ (W-012) 053 Q14 052+ (W-012) 054 0
w w w
h[5] ((w-o12) (ous+azs+azs+ass) -0us s2) . h[1] ((as1+aur+as1) (w-oup-032-042-0s52) —021 (O32+Q4a2+0s2) ) . h[3] (a3 (w-0o12-032) + (w-0u12) |

1
(w-c12) (0(14“115 +023+024+0025+

w

13 (0049039042052 ) ~ (914+5) (932+042+057)

w-0p

w

t[1]

(a1 (w-o2-0g2) + (W-012)

w

(aga+ogs) +ag2 (na+a15-021-041-051) ) t

w

w



