Pensieve Header: Computing the Alexander polynomial following the Bigelow formalism. See also <a href=http://katlas.math.-
toronto.edu/drorbn/bbs/show?shot=Bigel ow-110321-092650.j pg>http://katl as.math.toronto.edu/drorbn/bbs/show?shot=Bigel ow- 1
10321-092650.j pg</a>.

ni:= << Knot Theory®

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

in7el= EPD[pd_PD] : = Mddul e[

{
n =Length[First [Skel eton[pd]]]
¥
(EPDee pd /. i _Integer /; i >n =i +1) /. {
X[, j_, 1, k_1 = X[i, j, n+1, ki1,
X[, n,j_, 11 =» X[i, n, j, n+1],
X[_, 1, j_,n] » X[i, n+1, j, n]
Y /0 {
X[ _,j_, k., 1_17/; PositiveQ[X[i, j, k, 1'1]1 =» Xp[i, j, k, 11,
X[ ,j_, k., 1_1 7/; NegativeQ[X[i, j, k, 111 =» Xm[i, j, k, I]
}
1

EPD[K_Knot ] : = EPD[PD[K]];
inisol= EPD[Knot [4, 1]]
oufso)= EPD[Xp[4, 2, 5, 1], Xp[8, 6, 9, 5], Xm[6, 3, 7, 4], Xm[2, 7, 3, 8]]
ns1:= K = Knot [4, 17;

n = Cr ossi ngs [K];
epd = EPD[Knot [4, 1]1]

oufss= EPD[Xp[4, 2, 5, 1], Xp[8, 6, 9, 5], Xm[6, 3, 7, 4], Xm[2, 7, 3, 8]]
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ns4:= t1 = Expand [Ti mes ee epd /. {
Xpli ., j_, k., 1_1 = ¢
qoP[l, k]1OP[i, |1
+q (OP[i, k] DE[j 1 DE[I ] -0OP[i, j1DE[l]DE[K] -DE[i ] DE[j ] DE[K] DE[I 1)
+1/q (OP[l, j1DE[i ]1DE[K] -OP[l, k] DE[j ] DE[i ] -DE[i ] DE[j ] DE[K] DE[I 1)
)
Xmii _, j_, k_, 1_1 = (
1/q0P[i, | 10P[j, k]
+q (OP[j, |1 DE[i ] DE[k] -OP[j, k] DE[i ] DE[I 1 -DE[i ] DE[j ] DE[K] DE[I 1)
+1/q (OP[i, k] DE[j 1 DE[I ] -OP[i, | ] DE[j 1 DE[K] -DE[i ] DE[j ] DE[K] DE[I 1)
)
]

A very large output was generated. Here is a sample of it:

6 DE[1] DE[2]?°DE[3]2DE[4]2 DE[5]2DE[6]?>DE[7]? DE[8]2 DE[9] + <<3238>> +
out54]= g?DE[1] DE[2]2DE[3]%2DE[4] DE[5] DE[6] OP[4, 5] OP[6, 7] OP[7, 8] OP[8, 9]

Show Less || Show More [| Show Full Output || Set Size Limit...

mss= (1 /7. OPLi_, j_10P[j_, k_1 =» OP[i, k1) //. P[i_, j_1DE[j_1 = DE[i]1 /. {
DE[_ 172 » 1, P[_, 120, P[i_,i_1>0
}

A very large output was generated. Here is a sample of it:

6 DE[1] DE[9] + >-(m =0 o 22502530 4 4 g2 DE[1] DE[9] +
] DE[4] DE[7

«<2826>> + q* DE[1 ] DE[8] OP[7, 4] OP[8, 9] -

out[s5]= q® DE[2] DE[4] DE[7] DE[8] OP[1, 2] OP[7, 4] OP[8, 9] +
g? DE[4] DE[5] DE[7] DE[8] OP[1, 5] OP[7, 4] OP[8, 9] -
g*DE[1] DE[5] DE[7] DE[8] OP[7, 5] OP[8, 9]

Show Less || Show More [| Show Full Output || Set Size Limit...

nse:= Al exander [K] [t ]

1
outs56]= 3 - — -t
t
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nis7:= Bi gAl ex [EPD[], _, r_1:=r;
Bi gAl ex [epd_EPD, done_, r_] := Mdul e[{pos},
pos = First [Ordering[Lengt h[Conpl enent [Li st e@e#, done]] &/eepd]];
Bi gAl ex [
Del et e[epd, pos],
Uni on[done, List eeepd[[pos]]],
Expand[r xepd[[pos]] /. {
Xpli ., j_, k., 1_1 = (
qOoP[l, k] OP[i, j1
+q (OP[i, k] DE[j ] DE[I']-0OP[i, j1DE[lI]DE[K] -DE[i ] DE[j 1 DE[k] DE[I 1)
+1/9
(OP[l, j1DE[i ] DE[K] -OP[l, k] DE[j ] DE[i ] -DE[i ] DE[j 1 DE[K] DE[I 1)
).
XM, j_, k., 1_1 = (
1/q0P[i, I]10OP[j, k]
+q (OP[j, |1 DE[i ] DE[K] -OP[j, k] DE[i ] DE[l ] -DE[i ] DE[j 1 DE[k] DE[I 1)
+1/¢
(OP[i, k] DE[j1DE[lI]-OP[i, |']1DE[j]DE[K] -DE[i ] DE[j 1 DE[K] DE[I 1)
)
Y1 /7.
OP[i_, j_10P[j_, k_1 =» OP[i, k1 //.
{
OP[i_, j_1DE[j_]1 = DE[i ],
DE[i _]OP[i_, j_]1 = DE[j]
Y /.
{
DE[ 172 » 1, OP[i _,i_1 >0
}
1
1
Bi gAl ex[epd_EPD] : = Bi gAl ex[epd, {}, 1]

ineo:= epd
oureo)= EPD[Xp (4, 2, 5, 1], Xp[8, 6, 9, 5], Xm[6, 3, 7, 4], Xm[2, 7, 3, 8]]
ne1:= done = {}

out61]= {}

nez:= Lengt h[Conpl enment [Li st ee#, done]] &/@epd
ouez= EPD[4, 4, 4, 4]

ine3)= pos = First [Ordering[Lengt h[Conpl enent [Li st ee#, done]] &/@eepd]]

out63l= 1

4= Bi gAl ex [epd]
oP[1, 9] 30P[1, 9]
oufes= -OP[1, 9] - +
q* 9
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In[65]:= EPD[KnOt [4, 1]]
oues- EPD[Xp[4, 2, 5, 1], Xp[8, 6, 9, 5], Xm[6, 3, 7, 4], Xm[2, 7, 3, 8]]

ine6l:= Bi gAl ex [EPD[Knot [10, 42111

OoP[1, 21] 7OP[1, 21)
oufeel= 27 OP[1, 21] - + -

q° q*

19 0P[1, 21]
q2
in21= Expand [OP[1, 21] Al exander [Knot [10, 42]11[g”~2] /q~0]
oP[1, 217 70P[1, 21]

oufz1= 27 OP[1, 217 - + _
q° q*

-199%20P[1, 21] +7q*OP[1, 21] -q® OP[1, 21]

19 0P[1, 21]
q2
in22)= Bi gAl ex [EPD[Xp[2, 4, 3, 1], Xm[3, 4, 6, 5]1]1]
ouzz= OP[1, 5] OP[2, 6]

~199%20P[1, 21] +7q* OP[1, 21] -q® OP[1, 21]

n2a= t1 = Bi gAl ex [EPD[Xm[3, 1, 2, 4], Xp[6, 5, 3, 4111

oupzs- -2 DE[1] DE[2] DE[5] DE[6] + DE[5] DE[6] OP[1, 2] + DE[2] DE[6] OP[1, 5] +
DE[1] DE[5] OP[6, 2] + DE[1] DE[2] OP[6, 5] - OP[1, 2] OP[6, 5]

in24)= t2 = Expand [OP[1, 5] OP[6, 2] -t1 /. OP[i_, j_1 = DP[i, j1+DE[i]DE[j]]

ouiza- DP[1, 5] DP[6, 2] + DP[1, 2] DP[6, 5]

nsi= t2 //. DP[is__]1DP[js__] = DP[is, js] //. dp_DP :» Signature[dp] Sort [dp]
ou25]= 0
nzel= r31 = EPD[Xp[7, 9, 6, 1], Xp[3, 8, 7, 2], Xp[8, 4, 5, 911;
r32 = EPD[Xp[3, 4, 7, 91, Xp[7, 5, 6, 8], Xp[2, 9, 8, 1]1;
{Bi gAl ex[r31], BigAl ex[r32]}
outf28= {Zq DE[1] DE[2] DE[3] DE[4] DE[5] DE[6] +2 g3 DE[1] DE[2] DE[3] DE[4] DE[5] DE[6] -
DE[2] DE[3] DE[5] DE[6] OP[1, 4] DE[2] DE[3] DE[4] DE[6] OP[1, 5]

+ —

q3 q?
2DE[2] DE[3} DE[4] DE[6} O:’[l, 5] DE[Z} DE[3] DE[4] DE[5] O:’[l, 6]
- +
q qd
2 DE[2] DE[3] DE[4] DE[5] OP[1, 6]

-q®DE[2] DE[3] DE[4] DE[5] OP[1, 6] -
q
DE[3] DE[6] OP[1, 5] OP[2, 4]
qDE[1] DE[3] DE[5] DE[6] OP[2, 4] + -
q

DE[3] DE[5] OP[1, 6] OP[2, 4]

+q DE[3] DE[5] OP[1, 6] OP[2, 4] -
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] DE[4] DE[6] OP[3, 5] -

[1, 6] OP[3, 5] +

[4] DE[5] OP[3, 6],

2qDE[1] DE[2] DE[3] DE[4] DE[5] DE[6] +2q® DE[1] DE[2] DE[3] DE[4] DE[5] DE[6] -
] DE[6] OP[1, 5]

2DE[2] DE[3] DE[4] DE[6] OP[1, 5] DE[2] DE[3] DE[4] DE[5] OP[1, 6]

- +

q q®

-q®DE[2] DE[3] DE[4] DE[5] OP[1, 6] -

DE[3] DE[6] OP[1, 5] OP[2, 4]
gDE[1] DE[3] DE[5] DE[6] OP[2, 4] + -
q

DE[3] DE[5] OP[1, 6] OP[2, 4]

+qDE[3] DE[5] OP[1, 6] OP[2, 4] -

q
qDE[1] DE[3] DE[4] DE[5] OP[2, 6] -q® DE[1] DE[3] DE[4] DE[5] OP[2, 6] -
qDE[1] DE[2] DE[5] DE[6] OP[3, 4] +q° DE[1] DE[2] DE[5] DE[6] OP[3, 4] +
qDE[2] DE[5] OP[1, 6] OP[3, 4] -q® DE[2] DE[5] OP[1, 6] OP[3, 4] -
q® DE[1] DE[6] OP[2, 5] OP[3, 4] +g®OP[1, 6] OP[2, 5] OP[3, 4] +
gDE[1] DE[2] DE[4] DE[6] OP[3, 5] —2q3 DE[1] DE[2]) DE[4] DE[6] OP[3, 5] -
qDE[2] DE[4] OP[1, 6] OP[3, 5] +q® DE[2] DE[4] OP[1, 6] OP[3, 5] +
q® DE[1] DE[4] OP[2, 6] OP[3, 5] -q DE[1] DE[2] DE[4] DE[5] OP[3, 6]}

in29)= Bi gAl ex [r31] - Bi gAl ex [r32]

out291= 0
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noi= resd4 = Bi gAl ex /@ {
EPD[
Xm[19, 1, 20, 21, Xp[11, 3, 12, 2], Xp[3, 30, 4, 291, Xm[4, 21, 5, 22],
Xp[6, 23, 7, 22], Xm[7, 28, 8, 29], Xm[l1l2, 8, 13, 9], Xp[18, 10, 19, 91,
Xm[27, 13, 28, 141, Xp[23, 15, 24, 141, Xm[24, 16, 25, 17], Xp[26, 18, 27, 17]
1,
EPD[
Xp[l, 28, 2, 271, Xm[2, 23, 3, 24], Xm[l7, 3, 18, 4], Xp[13, 5, 14, 4],
Xm[14, 6, 15, 7], Xp[16, 8, 17, 7], Xp[8, 25, 9, 24], Xm[9, 26, 10, 277,
Xm[29, 11, 30, 121, Xp[21, 13, 22, 12], Xm[22, 18, 23, 19], Xp[28, 20, 29, 19]
1
}

ouz0)= $Abort ed

{1, -1}.res4

A very large output was generated. Here is a sample of it:

2 DE[6] DE[10] DE[11] DE[15] DE[16] DE[20] DE[21] DE[25] DE[26] DE[30] OP[1, 5] +
4081 > ; DE[1]DE(5) DE[10] DE[11] DE[16] IZ;EZ[ZO] OP([6, 15] OP[21, 25] OP[26, 30]

Show Less || Show More || Show Full Output || Set Size Limit...

Expand [
{1, -1}.res4 /. OP[i_, j_1 = DP[i, j1+DE[i]DE[]
] //. DP[is__1DP[js__] = DP[is, js] //. dp_DP > Signature[dp] Sort [dp]
0
nszl= Expand [Bi gAl ex [EPD[Xp[1, 2, 3, 4111 /. OP[i_, j_1 = DP[i, j]+DE[i]DE[]
1 //. DP[is__1DP[js__]1 =» DP[is, js] //. dp_DP :» Signature[dp] Sort [dp]
DE[1] DE[2] DE[3] DE[4] DE[1] DE[3] DP[2, 4]
out[33]= - +qDE[2] DE[4] DP[1, 3] - +
q q
DE[1] DE[2] DP[3, 4]

q
in671:= epd = EPD[PD[Li nk ["L6a4" 111

ourer- EPD[Xm([6, 1, 7, 2], Xp[12, 8, 9, 7], Xp[4, 12, 13, 11],
Xm[10, 5, 11, 6], Xp[8, 4, 5, 3], Xm[2, 9, 3, 10]]

-qDE[1] DE[2] DP[3, 4] -qDP[1, 2, 3, 4]

nes:= Bi gAl ex[epd] // Sinplify

(-1+92)% OP[1, 13]

out[68]=

q4



In[70]:=

Out[70]=

In[76]:=

out[76]=

In[77]:=

out[77]=

In[85]:=

out[85]=

In[86]:=

out[86]=

In[89]:=

Out[89]=
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Mul tivari abl eAl exander [Link["L6a4"1][t] /. t[i_] » q"2
(-1+q?)’

(q2)3/2

pd = PD[Li nk["L9n17" 1]
PD[X[8, 1, 9, 2], X[2, 9, 3, 10], X[10, 3, 11, 4], X[7, 14, 8, 15], X[13, 18, 14, 7],
X[17, 1, 18, 6], X[16, 11, 17, 12], X[5, 12, 6, 13], X[4, 16, 5, 15]]

{

n =Lengt h[First [Skel eton[pd]]],
m= Crossi ngs [pd]

}

{6, 9}

EPD[PD[Li nk ["L9n19" ]1]

EPD[Xm[11, 1, 12, 2], Xm[3, 13, 4, 14], Xm[19, 5, 10, 6],
Xm(6, 10, 7, 11], Xp[17, 13, 18, 12], Xm[7, 15, 8, 167,
Xm[14, 4, 15, 5], Xm[16, 8, 17, 9], Xm[2, 18, 3, 19]]

Bi gAl ex [EPD[PD[Li nk["L9n19" 1111 // Factor

(-1+q) (1+q) (1+q2)2 (1-9%+0%) OP[1, 9]

q5
Mul tivari abl eAl exander [Li nk["L9n19"]1[t] /. t[i_] -» gq*2 // Factor
(1+9%)" (1-q?+q?)
q4




