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Pensieve Header: Experimenting the “reverse double” in g-calculus.

SetDirectory["C \\drorbn\\ Academ cPensi eve\\2012-01"1;
<< betaCal culus. m
<< Knot Theory"
CCIK ] := CC ee (
PDIK] /. X[i _, ] _, k., 1 _1 = If[PositiveQ[X[i, j, k, 11,
Arfl, i, 171, A}, 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.

bmix , vy ,z 1[B1 :=pB // conj[x,vy] // hmlx, vy, z] // tm[x, vy, z1;

(B_)~BB~(v_) := Modul e[
{p, o, |abels},
p =B+ (v /. {h[s_1 » h[o[s]], t[s_] » t[o[s]], C[S_] = C[o[S]1]});
label's = Union[Cases[{B, v}, h[s_]1|t[s_1]|c[s_] =» s, Infinity]];
Do[
o =p // bmls, o[s], s],
{s, | abel s}
1
P
1

(W11 +ar [1, 2])~BB~ (WM1] +ar [1, 3]) // BForm
(VV[l] h[2] h[SJ)
t[1] 1 1

{(W]1] +ar [1, 3]) ~BB~ (W1] +ar [2, 3]),
(W1] +ar [2, 3])~BB~ (W1] +ar [1, 31)} // BForm

W1] h[3] W1] h[3]
t[1] 1 t[1l] 1+c[2]
t[2] 1+c[1] t[2] 1

(W1] +ar [1, 2]) ** (W1] +ar [2, 3]) // BForm
W1] h[2] h(3]

2
ti 1
t [2] 0 1+C1[l]

(W11 +ar [1, 2]) ~BB~ (WM1] +ar [2, 3]) // BForm

W1] h[2] h[3]
t[1] 1 0
t[2] O 1
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(W1] +ar [2, 3])~BB~ (WM1] +ar [1, 2]) // BForm

W1] h[2] h[3]
t[1] 1 -c[2]
t[2] 0 1+c[l]
{ar [1, 2] ~BB~ar [1, 3]~BB~ar [2, 3], ar [2, 3]~BB~ar[1, 3]~BB~ar[1, 2]} // BForm
0 h[2] h[3] 0 h[2] h[3]
t[1] 1 1 t[1] 1 1
t[2] 0 1l+c[1] t[2] 0 1l+c[1]
{B3 = W1] + Sum[asoi.j [c[1], c[2], c[31lar[i, |1, {i, 3} {i,3}]

B3 // bm[l, 2, 1]

} 7. e_[c[1], c[1], c[3]] =» e // BForm // Col ummFor m

W1] hil] hi2] h[3]

t[1] oaalc[l], c[2], c¢[3]] ou2([c[1], c[2], c[3]] ausl[C[l], c[2], c[3]

t [2] o21[c[l], c[2], c¢[3]] o22[C[1], c[2], c[3]] op3lC[l], C[2], C[3]

t [3] oasil[c[l], c[2], ¢[3]] as2[c[1], c[2], c[3]] oas3l[Cc[l], c[2], c[3]

W1+c[1l] aaz]
t 1] o11+012+2 C [1] aq1 aap+C [1] afp+C [1]2 a1y afp+o1+2 € [1] oup 021+C [1]2 af; apr+aze+C [1] a1 agp+C [1] agp app+C [1
t [3]

(W[1] +ar [1, 2]) ~BB~ [W1] + ——
1+c[1]

+C

ar [1, 2]| // BForm

(W1])

{BL =W1] +Sum[aioi. ar[i, j1, {i,
Bl // bm[l, 5, 1],
Bl // bm[2, 6, 2],
Bl // bm[l, 5, 1] // dm[2, 6, 2]

3}, {i, 3}]+ar[5, 6],

} 7. ¢li_1 = ¢ // BForm // Col urmForm
W1] h[l] h{2] h[3] h[6]
t[1] oa1 o2 ous 0
t[2] ap1 22 023 0
t[3] as1  o32 O33 0
t [5] 0 0 0 1
W1] h[l] h[2] h[3] h[6]
t[(1] oa1 o2 ous 1
t[2] o1 o2 023 0
t[3] os1 o032 o33 0
W 1] h[l] h[2] h[3]
t[1] o11 a12 a13
t[2] (l+cs) an (L+cCs) o2 (1+cCs) o3
t [3] 31 a3z 033
t [5] -Caop1 l+Ciraiz+C3az -C2 a3
W1] h[1] h[2] h[3]
t[1] oa1 l+oaz+Cronz+Cz2022+C30a32 Q13
t[2] oo 022 Q23
t[3] oaas1 32 as3
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{B1 = W11+ Sum[awoij arfi, i1, €i, 3} 4, 3],
Bl ~BB~ ar [1, 2],

Bl ~BB~ | ——— ar [1, 2]
1+c[1]

} 7. cli 1w c /7 BForm // Col umForm
W11 h{1l] h[2] h[3]
t[1] o1 a1z ous
t[2] o021 a2 o3
t[3] o311 a3z o33
W) h(1] h([2] h(3]
t[1] a1z -Coop1 l+o0g2+Cia2+C3032 013-Co 023
t[2] (1+cy1) o (l+cy) oz (L+c1) o3
t[3] 031 asz2 Qas3
W1) h[l] h(2] h[3]

a11+C1 a11+C2 021 -1+o12-C3 032 a13+C1 a13+C2 Q23
t [1] 1+Cqp 1+Cy 1+Cq
21 022 23

t [2] 1+Cqp 1+Cy 1+Cq
t[3] asz1 32 ass3

{/31 = WI1] + Sum[asoisj ar [i, j 1, {i. 3}, {j. 3}].
ar [1, 2] ~BB~ B1,

-1
(— ar [1, 2] | ~BB~ B1

1+c[l]
} /. ¢c[i_1 =»ci // BForm // Col umForm
W1] h[1l] h[2] h[3]
t[1] o1 o122 oas
t[2] o21 o022 o023
t[3] as1 a3 033
W1] h[1)] h[2] h[3]
t[1] oa1 l+oa2+Crogz+Czrop1+C3031 Q13
t[2] oo -C1 021 + 022 + Cq 022 023
t[3] a1 -C1 031 + 032 +C1 032 033
W1] h[1] h[2] h[3]
-1+032-Co ag1-C3 @
t[l] ogp —HAATS 12+Cfl 8 a3
C1 021+002
t[2] 21 BT 23
C1 az1+032
t [3] oa1 13+—c13 033
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n=2;

{
al =W1] +Sum[awoi. ar [i, j1, {i, n}, {j, n}],
Bl =W1] +Sum[Bioi.j arfi, j1, {i, n}, {j, n}],

al~BB-~p31
} /. c[i_1 = c;i // BForm // Col umForm
W1] h[1l] h[2]
t[1] a1 o2
t[2] a1 o2
W1] h[1l] h[2]
t[1] Biu1 P12 J
t[2] Bar B2z
W1 h[1]
t [1] o11+B11+C1aa1 Bi1 +C2 az1 B11 - C2 az1 Bi2 + C2 a1 B21
t[2] 021 +Cy1 Q21 B12 + B21 + C2 a21 B21

al = W1] + Sum[awoisj ar[i, j1, (i, n}, {, n}],
Bl =W1] +Sum[Bwoi. ar[i, j1, {i, n}, {j, n}],
al~BB~p1

/. c[i_] = c; // BForm // Col umForm

W h{l] h[2] h[3]
t[ a1l a12 13
t 021  C22 023
t 031 032 033
W h{l] h[2] h[3]
t Bir Bz B3
t B21 B2z B3
t B31 B3z  Bs3
W

h(1]

WN R R ONRPRR WOWNR PR

— o~ —~+
— — —

{K = Knot [8, 17];
Al exander [K] [X], GCIK]

}

KnotTheory:loading : Loading precomputed data in PD4Knots'.
1 4 8

{11_ — 4 — - —-8X+4X2-X3, CC[Ar[1, 6, 1], Ar [7, 14,
X X2 X

2013-10-17 11:59:14

h(2]
012 +B12 +C1 a12 B12 +C2
022 +C1 02 B12 - C1 Q12 B21 + B22 +C1

011 + fB11 + C1 011 Ba1 + C2 021 Ba1 + C3 031 B11 — C2 021 B12 — C3 031 313 + C2 Q11 B21 + C3 11 B3z
021 + C1 021 B12 + B21 + C2 021 B21 + €3 031 B21 — C3 (31 B23 + C3 021 B32 022
031 + C1 31 B13 + C2 031 B23 + 331 + C2 021 B31 + C3 (31 331 — C2 021 B32

1], Ar (3, 8, -1],

Ar[13, 2, -1], Ar [5, 12, -1], Ar [9, 4, -1], Ar [11, 16, 1], Ar [15, 10, 1]}}
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BAl ex[K 1 : = Modul e[
{9c, B},
gc = GCIK];
B = BCol lect [
Plusee (gc /. {Ar[i , | , +1] » R[i, |1, Ar[i_, jJ_, =11 » Rinv[i, JI11N1;
Do[B = bm[1, k, 1]1[B], {k, 2, 2Length[gc]}];
Expand[B /. h[1] - 0 /. EA(n_. c[1]) = X*n /. Wa_] » a]
1

BAl ex [K]

1 4
“8- —+ —+11X-8X+4aX_Xx*
X2 X

BSi nplify = Factor;
gc = GC[K];
Joi n[{/s = BCol | ect [

W 1] + Pl us ee

1
[gc /. {Ar[i_, j_, +1]1 s> oarfi, j1, Ar[i_, j_, =11 »-———ar i, j]}]
l+c[i]

I}

Tabl e[B = bm[1, k, 11[B], {k, 2, 2Length[gc]}]
] /. ¢ »>c-1//pBCollect // BForm // Col utmForm
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h{4] h[6] h[8] h[10] h[12] h[14] h[1l6]
0 . 0 0 0 0
c c
0 0 0 0 -2 0 0
0 0 0 0 0 1 0
-= 0 0 0 0 0 0
0 0 0 0 0 0 1
o ¢ o 0 0 0 0
0 0 0 1 0 0 0
h(6] h[(8] h[10] h[12] h[14] h[1l6]
1 1
o) -2 0 0 0 0
0 0 0 -2 0 0
0 0 0 0 1 0
¢ 0 0 0
c c
0 0 0 0 1
-0 0 0 0 0
0 0 1 0 0 0
h(6] h[(8] h[10] h[12] h[14] h[1l6]
S 0 -1 0 0
c c c
0 0 0 0 1 0
=5 -0 0 0 0
0 0 0 0 1
=< 0 0 0 0 0
0 0 1 0 0 0
h[l] h[8] h[10] h[12] h[1l4] h[16]
1 c c?
c (-1+c+c?) T “1+c+c? 0 T “1+c+c? 0 0
0 0 0 0 1 0
1 -1+c (-1+c)2
" 1icec? T 1icec? 0 ¢ (-1+c+c?) 0 0
0 0 0 0 0 1
c (-1+c)?2 (-1+c)2
T 1lic+c? c (-1+c+c?) 0 -1+c+c? 0 0
0 0 1 0 0 0
h[l] h[8] h[10] h[12] h[14] h[1l6]
1 c c?
c (-1+c+c?) T 1icec? 0 T 1icec? 1 0
1 -1+c (-1+c)2
T _1ic+c? T _1ic+c? 0 c (-1l+c+c?) 0 0
0 0 0 0 0 1
c (-1+c)? (-1+c)2
T _1ic+c? c (-1+c+c?) 0 —1+c+c? 0 0
0 0 1 0 0 0
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(

_1-4c+8c2-11c3+8c*-4c®+ct

c?

/)

-1+2c
W = ] h{1] h[{10] h[12] h[{l4] h[16]
~1+c c -1+c+c?
ti] c? (-1+2¢) 0 T _1:2c c (-1+2¢) 0
1 (-1+c)3 (-1+c)?2
t [9] T 1:2c 0 T ¢ (-1+2¢c) -1+2c 0
t [11] 0 0 0 0 1
_ 1 (-1+c)2 _ (-1+c)3
t [13} -1+2c 0 -1+2c c (-1+2c) 0
t [15] 0 1 0 0 0
-1+2c
W = ] h{1] h[10] h[12] h[{14] h[16]
-1+c+c? -1+3c-2c2+c® -1+2c-c?+c?
t[1] c2 (-1+2¢c) 0 T ¢ (-1+20) c (-1+2¢) 0
t[11] 0 0 0 0 1
1 (-1+c)2 (-1+c)®
t [131 T 1:2c 0 -1+2c c (-1+2¢c) 0
t [15] 0 1 0 0 0
-1+2c
W = ] hil] h[12] h[14) h[16]
t[1] __-l+c+c? _ -1+3c-2c?+c? -1+2c-c?+c?
c (-1+2¢c) -1+2c -1+2c
t[11] 0 0 0
1 (-1+c)? __(-14c)8
t [13} -1+2c -1+2c c (-1+2c)
c (-1+c) (-1+3c-2c2+cd) (-1+c) (-1+2c-c2+cd)
t[15] “1+2¢ c (-1+2¢) B c (-1+2¢) 0
-1+2c
W = ] hil] h[12] h[14] h[16]
-1l+c+c? -1+3c-2c?+c? -1+2 c-c2+c8
t1] c (-1+2¢) B “1+2c “1+2c 1
1 (-1+c)2 __(-14c)®
t [13} -1+2¢c -1+2c c (-1+2c) 0
c (-1+c) (-1+3c-2c?+cd) (-1+c) (-1+2c-c2+cd)
t [15] “1+2¢c c (-1+2¢) - c (-1+2¢) 0
2-6c+5c2-3c3+c
W Zeese senet hii] h[14] h(16]
t[1] -2+4 c-c?+c? B -1+2c-c?+c® _ -1+2¢c
c2 (2-6c+5c2-3c3+c?) Cc (2-6c+5c2-3c3+c?) Cc (2-6c+5c2-3c3+c?)
t [13] __-2+2¢c-2¢%c? (-1+c)3 (2-c+c?) (-1+c)3
2-6c+5c2-3c3+ct c (2-6c+5c2-3c3+ct) 2-6c+5c2-3c3+c*
t [151 _ c (-1+c) (-1+2c-c2+c?) (-1+¢)2 (-1+3 c-2c2+c3)
2-6c+5c2-3c3+c? Cc (2-6c+5c2-3c3+c?) c (2-6c+5c2-3c3+c)
2-6c+5c2-3c3+ct
\/\/{70—2] hi1] h[14] h[16]
t[1] 2-4c-c2+c8-2c+cS -1+5¢c-9c2+7 c3-4 c4+c® 1-3c+3c2-3cd+c?
c?2 (2-6c+5c2-3c3+c?) c (2-6c+5c2-3c3+c?) Cc (2-6c+5c2-3c3+c*)
t [15] 3 c (-1+c) (-1+2c-c?+c?) (-1+c)? (-1+3c-2c?+c?)
2-6c+5c2-3¢c3+c4 Cc (2-6c+5c2-3c3+cH) Cc (2-6 c+5c2-3c3+c4)
— 2_ 3 4 _ 5 6
V\I{_14c+80 11C03+8c 4cS+c } hi1] h[16]
t[1] __1-3c+5c2-8c%+5c-3c5+ch c (1-3c+3¢c2-3c3+c?)
c (1-4c+8c2-11c3+8c*-4c5+c®) 1-4c+8c2-11c3+8c*-4c5+c®
t [15] 1-3¢+3c¢2-3¢c3+c* (-1+¢)* (1-c+c?)
1-4c+8c2-11c3+8c*-4c5+ch 1-4c+8c2-11c3+8c*-4c5+ct
B 2 3 4_4c5,¢6
V\,{_14c+8c llcc3+8c 4c5+c } h[1l] h[16]
t 1] % 1
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