Pensieve Header: Poly-only 8-Alexander.

n1}= << Knot Theory"®
GDIK_] : = GDee (
PD[K] /. X[i_, j_, k_, I_1 = If[PositiveQ[X[i, j, k, 111,
Arpl, i, +11, Arfj, i, -1]
1
)

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

nzi= Draw[expr_]1 := expr /. gd_GD: Draw[gd];
Draw[gd_GD] : = Mdul e[
{n = Length[gd], h, k =0},
Graphics[{
Line[{{0, 0}, {2n+1, 0}}1,
Tabl e[Text [i, {i, -0.3}]1, {i, 2n}],
(List eegd) /. {
Arli ., j_, s_1 = {
h=Abs[i -j1/2;
Bezi erCurve[{
{i, 0}, {i, hy, {(+j)/2 h} {j, h} {j, 0}
}, SplineDegree -» 2],
Text [s * (++k), {(i +]j) /2, h-0.3}],
Line[{{j -0.2, 0.4}, {j, 0}, {j +0.2, 0.43}}]
}

}
1
K
Draw[CD[Knot [8, 171]]

KnotTheory:loading : Loading precomputed data in PD4Knots'.

Out[5]=

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
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nel= BSi mplify = Factor;
Set Attributes[BCol |l ect, Listable];
BCol l ect [Blw_, o, u_]1] := B[
BSimplify[w],
Col l ect [, _h, BSinplify],
Col l ect [u, _h, Collect[#, _t, BSinplify] &]
1
(» "L" for "Labels" =)
hL[B_] := Union[Cases[B, h[s_] = s, Infinity]];
tL[B_] := Union[Cases[B, t[s_]1|Ts_ » s, Infinity]];
gL[B_]1 := Union[hL[B], tL[BII;
Set Attributes[pBForm Listable];
BForm[B[w_, o_, wu_]] := Mdulel
{tails, heads, nmt},
tails = tL[B[w, o, u]]; heads = hL[B[w, o, ull;
mat = Quter [BSinplify[Coefficient [u, h[#l]t [#2]]] & heads, tails];
PrependTo[mat, t /@ tails];
mat = Prepend[Transpose[nmat ], Prepend[h /@ heads, w]];
AppendTo[mat, Prepend[BSinplify[Coefficient[o, h[#]]] & /@ heads, "o"]11;
Mat ri xFor m[mat ]
1
npal= RIX_, y_1 t= B[1, Txh[yl, (Tx-1)t[x]1h[y]l];
Rinvix_, y_1 := B[1, Tx’thlyl, (Tx*-1)t[x]1h[yl];
tmix_, y_, z_1[B_] :=8 /. {t[x]->t[z], tlyl->t[z], Tx>T; Ty>T.}
hmix_, y_, z_1[Blw_, o, pu_1]1 := Mdule[
{yx = D[y, h[Xx]1, wy =D[u, hlyll, M=wu /. h[x]|h[y]l - 0},
Blw,
(o /. h[x] |h[y]l -» 0) +
h[z] Repl ace[D[o, h[x]], 0 - 1] Replace[D[o, h[y]]l, 0-1],
M+ h([z] (¥x + Repl ace[D[o, h[x]], 0 - 1] yy)
1 7/ BColl ect

1
swap[x_, Y_1[Blw_, o, w_1] := Mdule[
{a, B, ¥, 6, €},
a = Coefficient [u, h[x]t[yl];
B = D[u, t[yl] /. h[x] - O;
¥ = D[y, h[x]1 /. t[yl » O;
6 =pu /. h[x]|t[y]l » O;
€ = w/ (w+a);
Blw+a, o, Plus|
a/e (1+ (Replace[D[o, h[x]], 0-»1]-1-a/w) *x€) h[x]t[y],
B/e (1+ (Replace[D[o, h[x]], 0-1]-1-a/w) *xe)t][y],
¥+ h[x],
(6-exy*xPB/w) /e
11 7/ BColl ect
1
gmix_, Y_, Z_1[B_1 := B // swaply, x] // hm[x, y, z] // tm[Xx, y, z];
B/ Blwl_, ol , pl 1B[w2_, 02, p2_]1 := Blwl *w2, ol+02, ul+pu2?];
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Inf21):= {
B = Blw[T1, Tz, T3, T4l, 1, Sumfai [Ty, T2, T3, T4l t [i1h[1], {i, 4}11,
B // tm[l, 2, 17,
tl=8//tmi1, 2, 1] // tm[1, 3, 11,
t2=8// tm2, 3, 281 // tm[1, 28, 11,

tl==t2
} // BForm
w[Ty, T2, T3, T4] h[l]
t[1] o [Ty, T2, Tz, Ta4]
ouizi { t[2] o2 [T1, T2, Ta, T4]
t [3] ag[T1, T2, T3, Tal |’
t [4] o4 [T1, T2, T3, T4]
o 0
w[Ty, T1, T3, T4] h{1l]
t[1] o1 [Ty, T1, Tz, Ta] +02[T1, T1, T3, T4]
t [3] o3 [Ty, T1, T3, T4] ,
t [4] o4 [Ty, Ty, T3, T4]
o 0
w[Ty, T1, T1, Ta) hil]
t[1] o1 [T1, T, Ta, Ta] +02 [Ty, T, T1, T4) +o3 [Ty, T1, T1, Ta]
t [4] o4 [T1, T1, T1, T4] '
o 0
w[T1, T1, T1, T4) h[l]
t[1] o [T1, T1, T1, Tal +0a2[T1, T1, Ta, Tal +o03([T1, T, T1, T4l
, BForm[True
t [4] o4 [Ty, T, T1, Ta] [ ]}
o 0

In[22]:= {
B=Blw, 1, Sumawi, tIi1h[i1, {i, 2}, (i, 4}]],
B // hm[l, 2, 1],
tl1=8 // hmii, 2, 11 // hml, 3, 11,
t2=p8// hmi2, 3, 281 // hm[1, 28, 117,
tl==t2
} // BForm // Col ummForm

w h[l] h[2] h[3] h[4]
o) t[1] o1 o2 o013 oug

t[2] o021 a2 Q23 Q24

o 0 0 0 0

w hil] h[3] h[4]
t[1] on1+ou2 ous o4
t[2] op1+o022 o023 024

o 1 0 0

w hi1) h[4]
t[1] on1+ou2 +ous  oug
t [2] o021 +022 +023 Q24

o 1 0

W h{l] h{4]
t[1] oan+ouz +ous  caa
t [2] op1+022 +0023 024

o 1 0

BForm[True]
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n23)= Cl ear [B];

(Bl =B[w, 1, h[l]t[l]a+h[2]t[1]B+h[1]t[2] ¥+h[2]t [2] &].
Bl // swap[l, 1]
} // BForm
w h[1l] h[2] a+w h[l] h[2]
. 1] o B til] o B
R IS B S T PN B !
o 0 0 o 0 0

B=Blw, 1, Sumeuoi. t[i1h[j1, {i, 2}, {i, 3}]],
B // hm[l, 2, 1],

tl =8 // hmil, 2, 11 // swap[l, 17,

t2 = g // swap[l, 1] // swap[2, 1] // hm[l, 2, 1],
First [t1] == First [t2],

Last [t1] == Last [t2] // Sinplify

} 7/ BForm // Col umForm

w h[1l] h[2] h[3]
— t[1] oun o2 ous
t[2] o211 o222 o023
o 0 0 0
w  h[l] h[3]
t[1] ocar+o12 oas
t[2] oo1+002 O3
o 1 0
W+ o171 + 012 h[l] h[3]
t[1] a11 + Q12 013
t 2] gy + gy 33217013 a22+w:zg+a11 O3 +012 23
o 1 0
W+ 0y + 012 h{l] h([3]
t[1] Q11 + 02 13
t [2] a21 + a22 -013 021 -013 O(22*'w:)xz3*’0(ll 023 +012 X23
o 1 0

BFor m[True]
BFor m[(True]




In[26]:=

out[26]=

In[27):=

Out[27]=

{
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B=Blw, 1, Sum[aioi.j t[i1h[j1, (i, 3}, {.2}]]

tl =8 // tm[l, 2, 11 // swap[l, 1],

t2 = B // swap[l, 2] // swap[l, 1] // tm[1, 2, 1],

First [t1] == First[t2],
Last [t1] == Last [t2] // Sinplify
} 7/ BForm // Col utmForm

BForm[True]
BFor m[True]

{

w h[1] h[2]
t [1] a11 12
t [2] a21 22
t [3] az1 a3z2
o 0 0
W+ 011 + 021 h{l] h(2]
t[1] 011 + a1 Ol + Qo2
t[3] 031 —0p 031 ~0p2 0131 +W Q32 +0111 032 +0l21 0132
w
o 0 0
W+ 011 + 021 h{l] h[2]
t [11 11 + 021 012 + 022
t [3] as1 —Q2 A31-022 031+ Q32 +Q41 32 +0121 0132
w
o 0 0

B=Blw, 1, Sumlawi, tIi1h[i1, {i, 4}, (i, 4}]],

t1 =8 // gml, 2, 11 // gm[l, 3, 117,
t2 = p // gm2, 3, 21 // gml, 2, 11,
First [t1l] == First[t2],

Last [t1] == Last [t2] // Sinplify

} // BForm // Col ummForm

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

t[1] o1 o2 o013 oug
t[2] o021 a2 Q23 Q24
t[3] oas1 a3z azz Qs
t[4] oa1 a2 a3z Oua

o 0 0 0 0

u)2 +W 012 +W 13 -013 022 +W 023 +Q12 023

LLJZ 11 +w2 12 +w2 13 +w2 021 +W 012 021 +w2 02 —W 011 022 —W 13 022 +w2 023 +W 12 023 +w2 031 +W 012 031 +W 13 31

w? 041 +W Q2 Q41+ 013 041 —013 O2p 041+ CR3 Cl41 +0l12 23 Olg1 +Ww? Q4p

wz 11 +w2 a12 +w2 13 +w2 021 +W 012 021 +w2 022 —W 011 022 —W 13 022 +w2 023 +W 12 023 +w2 031+W 012 031 +W 13 031

BFor m[True]
BForm[True]

w? 041 +W Q2 Q41+ 013 041 ~03 O2p 041 +W C123 Cl41 +0l12 023 Ola1 +Ww? Oz
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neel= {Al exander [K = Knot [8, 17]]1[X], Draw[GD[K]]}

1 4 8
out[28]= {117 L 8X+4AX2XE,
X3 X2 X

nizo}= (B =Tines @@ GD[K] /. {Ar[x_, y_, +1] =» R[x, y1, Ar[x_, y_, -11 =» Rinv[x, yl}) //
BForm

Out[29]//MatrixForm=

1 h[2] h[4] h[6] h[8] h[10] h[12] h[14] h[16]
1] 0 0 -1+T4 O 0 0 0 0
t (3] 0 0 o -ihb 0 0 0 0

Ts
t[5] 0 0 0 0 0 f% 0 0
5
t 7] 0 0 0 0 0 0 -1+T, 0
t 9] 0 el 0 0 0 0 0 0
9
t[11] 0 0 0 0 0 0 0 -1+Tn
t [13] f% 0 0 0 0 0 0 0
13
t[15] 0 0 0 0 -1+Tis O 0 0
1 1 1 1
o o . T o Tis . T7 T

nEo= B =Times e@ GCD[K] /. {Ar[x_, y_, +1] =» R[X, y], Ar[x_, vy_, =11 » Rnv[x, y1};
Tabl e[
{k, (B =B s/ gm[l, k, 1]) // BForm Collect[Last[B] /. t[i_] =» 1, _h, Sinplify]l},
{k, 2, 2Crossings[K]}
1 7/ Col umForm

1 h[l} h[4} h[ﬁ} h[8] h[lO} h[12] h[14] h[lG]
t[1] 0 0 ;3“ 0 0 0 0 0
t (3] 0 0 0 ’lT;Ts 0 0 0 0
t[5] 0 0 0 0 0 flT—sT 0 0
o= {2, L7l 0 ?T 0 0 0 0 -1+ 0 L h[6] (-1+T1)
t 9] 0 LT 0 0 0 0 0 0
9
t[11] 0 0 0 0 0 0 0 -1+Ty
t[13] -2 ¢ (-1+Ty) (-1+Th3) 0 0 0 0 0
Ti3 Ti3
t[15] 0 0 0 0 -1+Tis O 0 0
1 1 1 1
o e o Ty o Tis . T7 T
1 hil] h[4] hi6] hi8] h[10] h[12] h[14] h[16]
t[1] 0 0 % f% 0 0 0 0
t[5] 0 0 0 0 0 —% 0 0
t (7] 0 0 0 0 0 0 -1+T, 0
{3, t 9] 0 ’1T*9T9 0 0 0 0 0 0 ., h[8] (’1*%)
t[11] o 0 0 0 0 0 0 -1+Tu
-1+T13 (-1+Ty) (-1+T13)
t(13) - == 0 L 0 0 0 0 0
t[15] 0 0 0 0 -1+Tyis O 0 0
o L L T, L Tis L T7 T11

-
i
@
-
©
-
i
-
@



1 h[1l] h[6] h[8] h[10]
t [1} -1+Ty B -1+Ty 0
To Tas T1To
t [5] 0 0 0
t 7] 0 0 0
-1+Ty (-1+T1) (-1+Tg) (-1+T1) (-1+Tg)
L9l - 3T, To Tis N T1To 0
t [11] 0 0 0
-1+T13 (-1+Tq) (-1+4T13)
L3y - Tis Tz 0
t [15] 0 0 -1+ Ts
1
© To Taz T T T1s
1 h[l] h[6] h[8] h[10]
-1+Ty -1+Ty
] To T1s T T 0
t 7] 0 0 0
B -1+Tg (-1+T1) (-1+To) _ (-1+T1) (-1+To)
t[9] To Taz Tg Taz T1 Ty 0
t [11)] 0 0 0
t [13} _ -1+T13 (-1+T1) (-1+T13) 0
Tis Tis
t[15] 0 0 0 C14Tys
1 1
© To T3 T i Ts
RAFLACREER N h[8] h[10]
To T1s
(-1+T1) Ty Ty
i T§ T3, To 0
t[7] 0 0 0
~ -14To ~ (-14Ty) (-1+4To)
t[9] Tg Ti3 T1 Ty 0
t[11] 0 0 0
14Ty (-1+T1)? (-1+T13)
t[13] T Ti To Tiz 0
(-1+T1+Tg T1z) (-1+T1s)
t [15] 0 0 T
T 1
© Ty '|1'13 T Tis
-1+T1+Tg T13
T T h[l] h[8] h[10]
1T T 14T
B 0
~ -14To ~ (-14Ty) (-1+4To)
t[9] Tg Ti3 T1 Ty 0
t[11] 0 0 0
14Ty (-1+T1)? (-1+T13)
t[13] T Ti To Tiz 0
(-1+T1+Tg T1z) (-1+T1s)
t [15] 0 0 T
o Ta L T15

To Tas T:
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h[12] h[14] h[16]
0 0 0
-1+Ts
S 0 0
0 -1+Ty 0
0 0 0 , h[8] (7
0 0 -1+Tpy
0 0 0
0 0 0
1
. T7 T11
h[(12] h[14] h[16]
-1+T,
- 0 0
0 -1+Ty 0
0 0 0
h(8] |-
0 0 ~1+Tyg | 8] (
0 0 0
0 0 0
1
o T7 Ti1
h[12] h[14]
1-T, 0
(-1+T7) (-1+T1+Tg T13)
0 To T1s
(-1+T1)2 (-14Tg)
T1To Tag 0
0 0
(-1+T1)2 (-1+Ta3)
T1Tis 0
0 0
1
T T
h[12] h[14]
1-T (-1+T1) (-1+T1+Tg T13)
! To Tas
(-1+T1)2 (-14Tg)
T1To Tag 0
0 0
(-1+T1)2 (-1+Ta3)
T1Tis 0
0 0
1
T n

(-1+Ty1

(-1+Ty1
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~1+T1+T13-T1 T13+Tg T13

) hi1)] h[10] h[12] h[14
t [1] _ (-14T1) (-1+Ty3) 0 ~ S14Ty (“1+T1) (-1+°
T m nTeT
t [9] _ 14T 0 _(-14T1)2 (-14Tg) (-1+Tag) (-1+T1)% ¢
To T1s T1To Taz T Te
{8, t [11] 0 0 0 0
t [(13] (LT3 To) (14T 0 CLT)? (14T En ALY
To T1s T1 T3 T1 T
14Ty +Tia-Ty Tag#To Tag) (14T
t [15] 0 (-1+T1+T13-T1 T13+Tg Taz) (-1+Tis) 0 0
To T13
1 1
T L T
° To Tz 15 i !
~1+T1+T
s h[1)] h[10] h[12] h[14]
T1 Tis
t[1] (-1+T1) (-1+Ty3+T1 T13) 0 (-1+T1) (-1+2 Ta-T{+T13-T1 T13+T§ T1s) (-14T1) (-1+T1+T13-Ta
TE T, T Tis T4 Tis
{ t[11] 0 0 0 0
9,
~1+Ti3 (-1+T1)2 (-1+T13) (-1+T1)% (-1-
t [13 o T 0 L1T)? (14T | LLT)R (1
[ ] T1 Ti3 T1 Tis T2 T1s
S1aTysTig) (<147
t [15] 0 (-1+T1+T13) (-1+Tis) 0 0
T1 Tas
1 1
© Ty Tis Tis i T
S14TyeT
# h{1] h[12] h[14]
t [1] (-1+T1) (-1+T13+T1 Taz) Tis (-1+Ty) <—l+2 T1-T2+T13-T1 T13+T2 Tiz) Tis (-1+T1) (—1+T1+T13—T1 T13+T37
Tf ng T% Tis T% Tis
t [11] 0 0 0
10
{ ' t [13] _ -14Tas (-14T1)2 (-1+Ti3) _(F1+T1)3 (-1+4Tia)
T1Tis T1Tis T Tis
t [15} ~1+T15 (-1+Tq1) (71+2 Tl*T%‘FTlg*Tl T13+T% T13> (-1+T15) (-1+T1) (71+T1+T137T1 T13+T§ Tz
Ti3 T2 Tis T2 Tz
Tis 1
o s L T
T1 Tas T: 1
~1+T1+T,
# h{1] h(12] h[14)
t [1] (-1+T1) (-1+T13+T1 Ta3) Tis (-1+T1) <7l+2 T17T%+T137T1 T13+T% Tiz) Tis (-1+Tq1) (71+T1+T137T1 T13+T%_
T T2, T Tis TS Tis
-1+Ty3 (-1+T1)2 (-1+Ta3) (-1+T1)% (-1+T13)
11 t (13 - o) vl _oAzarly)” (22vlis)
{ ' [13] T1Tis T1 T3 T2 Tis
t [15} ~1+T1s (-1+T1) (—l+2 Tl—T%+T13—T1 T13+T% T13> (-1+T15) (-1+T1) (—l+T1+T13—T1 T13+T§ Tz
Ti3 T2 Tis T? T
Tis 1
o S L T
T1Tis T 1
T1-T3-T1 T1a+T15-3 Ty Tas+3 T3 Tas-T3 Tis-Tis Tis+2 T1 Tag Tas-2 T2 Tag Tis+T5 Tis Tis hil
- T Tis (1]
t [1] (-1+T1) T1s <—T1+T1 T13+T3 T13-Tis5+2 Ty Tis-
LERLE
~14Tig) (-Ta-Tis+2T1 Tis
12, t[13 (-1+Ty
{ [13] T T3
-1+T
t [15] —-+l1s
Tis
o T1s
T% Tis
T1-2T3+T15-4 T1 T15+5 T3 T15-3 T3 T15+T§ Tis hil
- s 1]
1
t [1] (-1+T1) (—T‘}+T1 T15-T3 Tis-2 T3 Tis+2 T Tis -2 T3 Tus+ TS Tis+T25-3 Ty T25+2 T3 T25-T5
{13 m
)
t [15] 1+Tas
T1
o Tis.

T



{14,

{15,

{16,

n32)= B

out[32)= B [ -
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1-3T1+4T3-4T3+T4-T15+4 Ty T1s-7 TF T15+7 T3 T15-4 T4 T15+T5 Tis hil
- = 1]
1
t 1] (~1+T1) (~T$+T15-2 Ty T1s+2 T3 Tas-3 T3 Tas+2 T4 T15-2 T§ T1s+TS
Lk
t (15  (1-3T3TE-3TET) (-1
Lk
T
o Tis
Lk
1-4T1+8T2-11 T3+8 T4-4 T3+TS
(LATBTE I TET 4 TE T hil] h[16]
T
1
- (-1+T1) (1-4T1+8 T3-11 T3+8 T4-4 T5+T5) (-1+T1) (1-4T1+8 T3-11 T3+8 T4-4 T5+T5) hi
1] e - = :
1
o ﬁ Tl
1-4 T1+8 T3-11 T+8 T§-4 T§+TS
_ 1+0 11 21+ 1 i+t17 h[l}
T O}
t[1] o |
o 1
1-4T,+8T2-11T3+8T4 4T3+ TS
. hi1l, o]

Lk

nE3= {Al exander [K = Knot [8, 17]]1[X], Draw[GD[K]]}
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nEa= B =Times e@ GD[K] /. {Ar[x_, y_, +1] » R[Xx, Y1,
i ndi ces = Range[2 Crossi ngs [K]];
Tabl e[
j = Randoml nteger [{1, k-1}1;
B =B // gmlindices[[j 1], indices[[j +11], indices[[j]1]11;
i ndices =Del ete[indices, j +1];
{indices, B// BForm Collect [Last[B] /.
{k, 2Crossings[K], 2, -1}
1 // Col umForm

Ar[x_, y_,

t[i_1 =1, _h,

-1] » Rnv[x, y1};

Sinmplify[l+#] &1},

ouse {{1, 2, 3, 4, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16}, h([6] Ty + “;j] “[Tlfl h[14] T7 + h{” +h[16]
{{1, 2,3 4,6,7 8 9,10, 11, 12, 13, 14, 15}, h(6] Ty + "L + "2 s hp14) T+ M2 o h(15] Ty
3 4 9
{{1, 8, 4,6, 7,8 9, 10, 11, 12, 13, 14, 15}, h(6] Ty + ML M2 n14) 77+ M2 o h(15) Ty + 2
3 4 9
{{1, 8, 4,6 7,8 10, 11, 12, 13, 14, 15}, h(6] Ty + 121+ "E2 1 h(14] T+ M2 L h15) Tyy + 2L
3 4 8
{{1, 4,6, 7,8 10, 11, 12, 13, 14, 15}, "L h(6] Ty + "2 v h[14) T7 + L2 o h(15) Ty + U2 o
1 8 13
{{1, 4,6, 7,8 10, 12, 13, 14, 15}, "L n(6]) Ty + "22 4 h(14] T7+ "2 h[15] Tyo + 2L+ h[10)
1 8 13
{{1, 6, 7, 8, 10, 12, 13, 14, 15}, ML, M2 (6] Ty +h([14] T7 + h[15] Tip + 220 +h[10] Tys}
1 8 113
{{1, 6, 8 10, 12, 13, 14, 15}, "8 "2\ h(6] Ty +h[14] Te +h[15] Tyo + 2oL + h[10] T1s}
1 8 113
h(8] (-1+2T1-T3:+TaTus)  h[12] (-1+2T1-T3+Tg Tas)  h[1] (-T1+T3+Tg Taa) 7
{{1, 8, 10, 12, 13, 14, 15}, s N o N s +h(14] (1+
h(8] (-1+2T1-T3+Te Tas)  h[12] (-1+2Ty-T2+Te Tua)  h([1] (-T1+T2+Ts Tia) (<1+T
{{1, 8, 10, 12, 13, 15}, e . S + T +h[13] (1+7
h[8] (—l+2 T1—T%+Tg Tlg) h[12] (—1+2T1—T%+Tg Tlg) h[1] (—T1+Tf+T8 T13> h[10] <1+T1 (-1+T13) -Tag+’
{{l' 8, 10, 12, 133, T1 Tg Taz * T1 Tg Tas * T3 T2, * Tg T1z
h(8] (71+2 T1-T2+Ts le) h[1] <7T1+T§+Tg T12> h[10] <1+T1 (-1+T12) -T12+Tg T%z) h[12] (1+Ty (-1+T10) +T10
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