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Pensieve Header: bb-calculus, revision 1.

bbSimplify = Simplify;
SetAttributes[bbCollect, Listable];
bbCollect[Blw_, o , u_1] := BJ
bbSimplify[w], o,
Collect[u, _h, Collect[#, _t, bbSimplify] &]
1;
hL[b_] := Union[Cases[b, h[s_] =» s, Infinity]];
tL[b_] := Union[Cases[b, t[s_] |Ts_ » s, Infinity]];
dL[b_] := Union[hL[b], tL[b]];
o_+rh_ 1= (Gho /. 01);
bbForm[B[w_, o , 1 1] := Module[
{tails, heads, mat},
tails = tL[B[w, o, u]]; heads = hL[B[w, o, ul]l;
mat = Outer [bbSimpliTy[On a1, em0) 4] &, heads, tails];
PrependTo[mat, t /e tails];
mat = Join[
{Prepend[h /e heads, w]},
Transpose[mat],
{Prepend[ (crh[#]) & /@ heads, "1l+=/w"]}
13
MatrixForm[mat]
1;
bbForm[else_] := else /. b_B :» bbForm[b];
Format[b_B, StandardForm] := bbForm[b];
B /:Blwl_, ol _, pl ] == B[w2_, 02, u2_]1 :-= Module[
{heads, tails},
tails = tL[{B[wl, ol, pl], Blw2, 02, u21}];
heads = hL[{B[wl, o1, ul], B[w2, 02, u2]}];
(wl = w2) && (ol = 02) && (
And ee Flatten[Outer]|
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(Coefficient[ul, t[#l] h[#2]] == Coefficient[u2, t[#1l] h[#2]]) &,

tails, heads

11
)
13

tm{x_, y_, z_1[b_]1 := b /. {t[x] > t[z], tly] »t[z], Tx> Tz, Ty-T;};

hmix_, y_, z_1[Blw_, o_, u_]] := B|w,
h{z] (orh[x]) (orh[yl) + (o /. h[x] | h[y] > 0),
h{z] (D[u, h[x]1]1 + (o+h[X]) Bnryju) + (1 /- h[x] | h[y] > 0)
] 7/ bbCollect;

swapth[y , X J[B[w_, o , u_ 1] := Module[

{a, B, ¥, &},
a B\ _ (Coefficient[u, t[y] h[x]] D[u, t[yl] /. h[x] - 0}
(w 5) ( Dlu, h[x]1 /. £yl - O u /- hix]|tly] » O i
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B[a)+a, o, {(o+h[x]) tlyl, 1}.(: 0+ ) 5/3-7*3)/0; {hIx1, 1}] // bbCollect

dn[x_,y ,z ][b_] = b /7 swapth[x, y] // hm[x,y, z] // tm[X, Yy, Z];
B /2 Blwl_, ol _, pul 1B[w2_, 02_, pu2_]1 = Blwl*xw2, ol+02, w2ul +wl u2?];

Unprotect[NonCommutativeMultiply];
bl_B »» b2_B := Module]
{p, o, labels},
p = blx (b2 /. {h[s_] » h[o[S]], t[S_] » t[o[S]], Ts_ = Tos1}):
labels = dL[{bl, b2}];
Do[p = p // dm[s, o[S], S], {s, labels}];

o)
]:
Rp[x_, y_1 = B[1, h[x] +Txh[yl, (Tx-1) «€[x] h[y]];
Rm[x_, y_ 1 = B[1, h[x]+h[y]/Tx, (1/Tx-1) *t[x] h[y]l];
{Rp[1, 2], Rm[1, 2]}
hil hi2
1 h[l] hi[2] 4] []1
t(1] 0 -1+T,/, |t 0 -l+4 }
1+2/w 1 T 1is/w 1 ES
T

{Rp[1, 2] **Rp[1, 3] **Rp[2, 3], Rp[2, 3] **Rp[1, 3] **xRp[1, 2]}

1 h[l] h[2] h(3] 1 h[l] h[2] h(3]
t[1] 0 -1+Ty -1+Ty t[1] 0 -1+Ty -1+Ty

{ t[2] 0 0 T (-1+Ty) |’ t[2] 0 0 T, (-1+Ty) }
1+3/w 1 T, T, T, 1+3/w 1 Ty T, T,

<< KnotTheory~
{b = Timesee (PD[Knot[8, 17]] /-
X[i_,J_, k_, 1_1 » If[PositiveQ[X[i, J, k, 111, Rp[l, i], Rm[j, i]1]);
Do[b =dm[1, k, 1][b], {k, 2, 16}]; b,
Alexander [Knot[8, 17]1[T,] // bbSimplify
}

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

KnotTheory:loading : Loading precomputed data in PD4Knots'.

-8-%+T“—1+11T1-8T§+4T§-T‘11 h(1] 1 4 8 o
{ £ 1] 0 ,11-—3+—2-T—-8T1+4T1-T1}
145 /w 1 ToTh
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{n=4;
b=B[w1 Sum[cjh[j]! {j:n}]! Sum[a10i+jt[i] h[j]! {iin}i {j! n}]]’
b // dm[1, 2, 1]

} 7/ ColumnForm

w h[1] h[2] h[3] h[4]

t[1] 11 o2 ouz oug

t[2] o1 op2 023 02

t[3] o031 032 033 O34

t[4] ou1 o042 o4z Ous

1+>/0 o1 0o o3 04

W+ 012 h[l] h[3] h[4]

(w+ag2) O21+022 (-Q11+W O1) (w+oy2) az3+aaz (-Q22+w O2) (w+o2) O2a+01g (~022+W O2)

t[l] » + (011 + 12 01) O " "

t [3] (w+oy2) a31+a32 (-0u1+wW O1) —0u3 032+ (W+oa2) 033 —0114 032+ (W+012) Q34
w w w

t [4] (wro2) ur+0u2 (-011+W O1) —0u3 Qa2+ (W+0a2) 043 014 Qa2+ (W+0a2) Olag
w w w

1+3/w 01 O2 o3 O4

{n=4;
b=B[w, Sum[cj h[§1, {i,n}], Sum[aioi.; tIE1 h[§]1, {i,n}, {§,n}]],
tl=b // dm[l, 2, 1] // dm[l, 3, 1],
t2=b // dmn[2, 3, 2] // dm[1, 2, 1],
tl=1t2 // Simplify
} 7/ ColumnForm

w h[l] h[2] h[3] h[4]

t[1] 11  on2  ouz  oug
t[2] a1 o2 Q23 02
t[3] a1 o3z gz O3
t[4] a1 042 o4z Oua
1+>/0 o1 Oy o3 04
Q2 (W+a23) _ 022
W+ 023 + " +O(13( ” +02>
t [l } Q13 021 032-W 021 Q33 —-012 O21 0133+LU2 032 O1+W 023 032 O1—W 022 033 Ol*“Jz Q33 01 O2+031 (LU (M+O(I
t[4] 043 Q21 Qa2 -W O21 043~ 012 O21 Oa3+Ww? Oz O1+W O
1+2/w
12 (w+az3) 022
+ g 2By - 222y
W+ 023 " 13 ( ” 02)
t [l} 031 (W (W+opg) +aa2 (W+0R3) +013 (~0g2+W O2) ) +W Oz (011 (W+a23) +12 (W+0R3) O1-03 (021+0:
t [4} 21 (013 02— (w+o2) Qa3) +041 (¢
1+2/w

True
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