12”0481 (K12n0481)

/ \u ’\ Linearized knot diagam

q/ ~__
10 '
. / , Solving Sequence

: —-92—>7—>1->410-9—>8 —>5— > Cy,C7,C
Aot diagranf] 3057 20 T oy 14,0105 9 8.7 8 12, 11 > e en e

Ideals for irreducible component#ﬂ)f Xpar

I = (w4 2u®? 4 20+ 2, u® + 4+ +4a+12, W+ 6uP -+ 1du 4 4)
I3 = <u14—u13—|—2u12 —2uM 4 66l — 5u” + Tu® — TuT + 9ub — 8u® + Tut — Tud + AU +b— 3u+2,

— P+ utt 4+ a—1,

u'® —ut® 4 3utt — 20 4 8ul? — Hul! +13u'® — 60 + 17u® — Tu” + 176’ — 6u° + 12u? — 3u® + 6u —u +
I} = (=59u°a® + 81u’a® + - - — 15a + 343, v’a® + 4u’a® + - —4da + 8, v — v’ +u* +2u® —u +1)

* 3 irreducible components of dim¢ = 0, with total 64 representations.

1The image of knot diagram is generated by the software “Draw programme” developed by An-
drew Bartholomew(http://www.layer8.co.uk/maths/draw/index.htm#Running-draw), where we modi-
fied some parts for our purpose(https://github.com/CATSTAILs/LinksPainter).

2 All coefficients of polynomials are rational numbers. But the coefficients are sometimes approximated
in decimal forms when there is not enough margin.
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http://www.layer8.co.uk/maths/draw/index.htm#Running-draw
https://github.com/CATsTAILs/LinksPainter

I.
It = (u?3+4+2u?2+- - - +2b+2, u+4u??+. - .+4a+12, v?*+6u?3+- . -+14u+4)

(i) Arc colorings
1
az = \0
ag =
[
a7 =

ayp =

<
<

<

(4 2

" (u tji +1>

<

<

<

<

<

—iu23—u22—|— %u 3
alo = —%u23—u22+~-~—§u—1
— 3y — 222 4 By —4
ag = _%UQS 'LL22+ —%U—l
%u% u?? + 871'711 9
asg = %u23—|—8u22+--~—77u—5
1 1
—?U23 — gu22 + 1%'& -3
as = —§u23 3u?? + 71u 2
U23 3u22_~_. — 34y 29
a12 = %u23+34u22—|— -—|—52—9u+4

(ii) Obstruction class = —1

(iii) Cusp Shapes = 3u?3 + 16u?? + 53u?! + 118u%" + 215u!? + 322u'® + 436u!" +
502u'6 + 531u!® + 480u* + 441u'3 + 369u'? + 374ult + 355u'0 + 392u” + 344u8 +
324u” 4 245u°® + 196u° + 117u* 4 92u® + 68u® + 48u + 14



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
c1,C3 u +6u + - +52u+ 16
Ca2,Cq u —6uP + - —1du+4
C4,C5, C10 W B 4 2u+1
cr,c11 u?t = 150" + - -+ — 544u + 64
Cs w?t — 20+ = 99u + 41
€ u* 4+ 29u? + - du 1
C1a w4+ 3uP 4+ 16u+ 1




(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
c1,c3 y* + 2697 + - - + 5520y + 256
2, Co v+ 6y + -+ 52y + 16
C4,Cs5,C10 y24_11y23+_6y+1

cr,c Y2+ Ty 4 -+ 48128y + 4096
c8 y*t — 54y? + ... 4 14635y + 1681
€ Y+ 58y 4+ 8y +1
c12 =45y o 10y + 1




(vi) Complex Volumes and Cusp Shapes

Solutions to I}

V=1 (vol + y/=1CS)

Cusp shape

0.386803 + 0.9395681
= 0.546906 + 0.4735761
= 0.233412 — 0.6970361

1.14776 + 2.448371

—4.92674 — 7.513221

0.386803 — 0.9395681
0.546906 — 0.4735761
0.233412 + 0.6970361

1.14776 — 2.448371

—4.92674 4 7.513221

0.848616 + 0.3848521
0.386852 — 0.2784661
—0.435457 4 0.0874301

—0.11794 — 4.132811

1.46214 + 3.638211

0.848616 — 0.3848521
0.386852 + 0.2784661
—0.435457 — 0.0874301

—0.11794 + 4.132811

1.46214 — 3.638211

0.040508 + 1.1080901
—0.488177 4 0.0246161
0.047052 + 0.5399451

—5.52346 — 2.098271

—4.00959 + 3.297971

0.040508 — 1.1080901
= —0.488177 — 0.0246161
0.047052 — 0.5399451

—5.52346 + 2.098271

—4.00959 — 3.297971

—0.655613 4 0.5784231
0.092968 — 0.7923141
—0.397342 — 0.5732261

—0.030667 — 0.9854621

0.04895 + 2.326351

—0.655613 — 0.5784231
0.092968 + 0.7923141
—0.397342 4 0.5732261

—0.030667 4 0.9854621

0.04895 — 2.326351

0.520277 + 1.0858101
—0.285416 — 0.3421851
—0.223052 +- 0.4879391

—2.45634 + 9.156151

—2.49184 — 8.317191

> Q@ 2|l @ €| & 8|l @ €| @ €| & €| & &8> & 8| & 8| & &

0.520277 — 1.0858107
= —0.285416 + 0.3421851
= —0.223052 — 0.4879391

—2.45634 — 9.156151

—2.49184 4 8.317191




Solutions to I} V—1(vol + +/—1CS) Cusp shape
= —0.658406 + 1.0130501
= 0.733469 — 0.0623197 | —1.23495 — 4.212641 —0.00163 + 4.383791

= 0.419788 — 0.7840731

= —0.658406 — 1.0130501
= 0.733469 + 0.0623191
0.419788 + 0.7840731

—1.23495 + 4.212641

—0.00163 — 4.383791

0.581550 + 0.5316761
—0.473776 4 0.6230481
= 0.606784 — 0.1104381

2.58155 + 1.284271

4.89493 + 0.757881

= 0.581550 — 0.5316761
= —0.473776 — 0.6230481
= 0.606784 + 0.1104381

2.58155 — 1.284271

4.89493 — 0.757881

= —0.932185 + 0.8561451
= —0.97723 + 1.892007
0.70887 4 2.600341

10.05900 — 0.113411

1.099246 + 0.0046621

—0.932185 — 0.8561451
= —0.97723 — 1.892007
0.70887 — 2.600341

10.05900 + 0.113411

1.099246 — 0.0046621

= —0.973395 + 0.8654591
= 1.26433 — 1.549461
= —0.11030 — 2.602461

8.07660 + 7.221901

0.55503 — 3.044481

= —0.973395 — 0.8654591
= 1.26433 + 1.549461
= —0.11030 + 2.602461

8.07660 — 7.221901

0.55503 + 3.044481

= —0.858450 + 1.0000801
= —1.68242 + 1.241461
= —0.20271 4 2.748291

9.58925 — 6.489971

0.12796 + 4.639821

= —0.858450 — 1.0000801
= —1.68242 — 1.241461
= —0.20271 — 2.748291

9.58925 + 6.489971

0.12796 — 4.639821




Solutions to I}

V=1 (vol + y/=1CS)

Cusp shape

= —0.886343 + 1.0208501
= 1.33428 — 1.554061
—0.40384 — 2.739531

7.5650 — 14.04301

—0.21532 + 7.359961

—0.886343 — 1.0208507
1.33428 + 1.554061
—0.40384 + 2.739531

7.5650 + 14.04301

—0.21532 — 7.359961

—0.413363 4 0.4979221
0.298212 — 0.7360161
—0.243208 — 0.4527281

—0.046922 — 1.0573301

—0.54314 4 5.534141

—0.413363 — 0.4979221
0.298212 + 0.7360161
—0.243208 +- 0.4527281

U
a
b
U
a
b
U
a
b
U
a
b

—0.046922 4 1.0573301

—0.54314 — 5.534141




II.
I = (u'*—u®+.. - +b+2, 20 +2u™+.--+a—1, v —u'®+... —u+1)

(i) Arc colorings

o ()

0
ag = U
1
a2: u2
u
ar= \ud+u
u?+1
a1: u2
wrtut+1
a4— u4
u® —2ult ... 4+ 8u+1
alg = 7U14+U13+'~ +3u—2
ul® —3uMt 4+ 1lu—1
ag = —utt ol o 3u—2
2uld — 2yt .- — w2+ 8u
ag = u® — 2™+ ...+ 5u—3
—uP -9y —2
as = —U15+U14+" —B5u+2
M B 4
a1z = \ —y® oM 4. — 1143 — Bu

(ii) Obstruction class =1

(iii) Cusp Shapes
= —2uM 4ol —7u2 4201 — 15010+ 3u° —28uB +3u” —29u8 4+ 2u° —32u* +-3uP — 18u2 +u—10



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
“ u'® —5ut 4 1lu 1
Co R St B |
€3 u'® +5ut 4 1l 1
= u Fut® 4 du 1

Cs5, C10 u® —ul o —du 1
Cg u16+u15+-~-—|—u+1
cr u'® —2ut 4 4 But1
s u'® —2u'® ... 4 63u + 47
9 u'® —2uM o 2u 1
C11 w4+ ou® . —3u+1
C12 u® -3y 2+ 1




(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
c1,C3 ylO 17yt 4+ — 13y + 1
€2, C6 YO +5y 1y 41
C4, €5, C10 y o 13y 4+ 42y +1
€7, C11 Yo +6y + - —3y+1
Cs y'% — 14y + ... + 10319y + 2209
9 y'® —dy® 4+ -8y +1
C12 y' =3y 4+ 46y + 1

10



(vi) Complex Volumes and Cusp Shapes

Solutions to I3 V—1(vol + /—1CS) Cusp shape
= 0.711929 + 0.7603581
= —1.02576 + 1.485491 —2.76244 — 0.955581 | —1.206885 + 0.2305231

—1.85977 + 0.277621

0.711929 — 0.7603581
—1.02576 — 1.485491 —2.76244 4 0.955581 | —1.206885 — 0.2305231
—1.85977 — 0.277621

0.053541 + 0.9502471
—0.292929 — 0.9301031 | —7.15170 — 1.536751 | —10.75515 + 0.988131
0.868144 — 0.3281541

0.053541 — 0.9502471
—0.292929 + 0.9301031 | —7.15170 4+ 1.536751 | —10.75515 — 0.988131
0.868144 + 0.3281541

—0.435996 + 0.8037431
0.254017 — 0.5699321 1.53953 — 1.760711 0.705761 + 0.7757671
0.347329 + 0.4526521

—0.435996 — 0.8037431
0.254017 + 0.5699321 1.53953 + 1.760711 0.705761 — 0.7757671
0.347329 — 0.4526521

—0.825406 + 0.7386961
= —0.382034 — 0.0040201 | —1.33661 — 2.362991 | —2.87352 + 3.645921
0.318303 — 0.2788891

—0.825406 — 0.7386961
—0.382034 4 0.0040207 | —1.33661 + 2.362991 | —2.87352 — 3.645921
0.318303 + 0.2788891

0.682235 + 0.9525561
1.22003 — 0.927171 —3.35855 4+ 6.313711 | —2.68318 — 5.809071
1.71553 + 0.529601

0.682235 — 0.952556.1
1.22003 + 0.927171 —3.35855 — 6.313711 | —2.68318 + 5.809071
1.71553 — 0.529601

> Q@ 2|l @ €| & 8|l @ €| @ €| & €| & &8> & 8| & 8| & &
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Solutions to I3

V=1 (vol + y/=1CS)

Cusp shape

u = —0.724914 + 1.0005001
0.270608 + 0.0895311
b= —0.285742 + 0.2058401

—2.17699 — 3.460391

—4.93993 + 0.903251

uw = —0.724914 — 1.0005001
a= 0.270608 — 0.0895311
b= —0.285742 — 0.2058401

—2.17699 + 3.460391

—4.93993 — 0.903251

u=0.922397 4 0.9476821
a = —1.20870 — 1.440971
b= 0.25067 — 2.474611

10.66490 + 3.395251

0.77812 — 2.388431

0.922397 — 0.9476821
= —1.20870 + 1.440971
0.25067 + 2.474611

10.66490 — 3.395251

0.77812 4 2.388431

0.116214 + 0.5070661
0.66477 + 2.823541
—1.35447 4 0.665221

—5.28775 + 2.244391

—7.02522 — 0.506681

0.116214 — 0.5070661
= 0.66477 — 2.823541

u
a
b
u
a
b
u
a
b= —1.35447 — 0.665221

—5.28775 — 2.244391

—7.02522 + 0.506681
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III. I¥ = (—59u”a® + 81u’a? + - --

8, u® —u® +u*+2u? —u+1)

(i) Arc colorings
()

as =
ag =
[

3

Uu u>
w?+1
U

a7 =

++@\—/

a’l = 2
ut + u + 1>
0.337143a3u® — 0.462857a2u’ + -
0. 337143a —0. 462857a2u5 +
ag = \0.337143a3u® — 0.462857a2u

ag = 0.160000au® —

(
(v
(
(
a4(
o
(
(
(
C

0.177143a3u’ + 0. 0228571a2u5 +-
0. 440000a2u5 +-

a
-+ 0.0857143a — 1.96000)

-+ 1.08571a — 1.96000
-+ 0.0857143a — 1.96000

-4 0.514286a — 1.36000
— 0.400000a — 3.32000

0.0971429a3u® 4+ 0.697143a3u -+ 0.685714a + 1.52000
a5 = —ua3+3u5a2+ +%a+%
0.0285714a3u® — 0.0285714a%u -+ 0.857143a + 3.20000
a1z = 0. 0685714a3u5 + 0. 668571@2u5 + -+ 1.54286a + 2.72000

—0.0742857a3u
a1 = —0.102857a3u5

(ii) Obstruction class = —1

144,53 _

(iii) Cusp Shapes = —

—0.4742866%u°
—0.502857a%u® + - - -

4 5.2, ., 52 66
Tsu " — putat + 5

+ -+ 4+ 0.828571a + 2.72000
+ 1.68571a + 1.92000

13

— 15a + 343, u®a® + 4u®a® + -

«—4a +



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
c1,C3 (u® + u® + 5ut + 4u® 4 6u® + 3u+1)*
2, Ce (u® + u® +u* 4+ 2u? +u 4+ 1)*
C4, C5,C10 u?* Fu® 4 — 60u + 49

7,11 (u® +u+1)"2
C8 w?t —u?® 4. — 13006u + 1333
Co w4+ u® + - — 31002u + 7693
c12 u* + 3u?® 4 .- 4 1484u + 193

14



(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
1,3 (y® +9y° + 29y* + 409> + 22¢% + 3y + 1)*
c2,Cg (y® 4+ 9° 4+ 5y* + 4y + 6y* + 3y + 1)?
€4, 5, C10 y*t — 9y?® 4+ .. + 6984y + 2401
7, c1n W +y+1)"
c 24 23
8 Y= —29y*° + -+ - — 9462636y + 1776889
€9 vt 4+ 31923 + ... — 496651436y + 59182249
1o Yt — 21y?3 + - 4 485848y + 37249

15



(vi) Complex Volumes and Cusp Shapes

Solutions to I3 V—1(vol + /—1CS) Cusp shape

u = —0.716019 4 0.8096961
a= 0.176965 — 0.992700 | —0.291980 — 0.6260841 | —0.418854 — 0.0660141
b= —0.974499 — 0.266636.1

u = —0.716019 4 0.8096961
a = —0.412453 — 0.8388017 | —0.291980 — 0.6260841 | —0.418854 — 0.0660141
b= —0.677074 — 0.8540801

u = —0.716019 4 0.8096961
a= 1.168780+ 0.6147771 | —0.29198 — 4.685851 —0.41885 + 6.862191
b= 0.461703 — 0.3637811

u = —0.716019 4 0.8096961
= 0.535089 4+ 0.0970351 | —0.29198 — 4.685851 —0.41885 + 6.862191
1.33465 — 0.506171

—0.716019 — 0.8096961
0.176965 + 0.9927001 | —0.291980 + 0.6260841 | —0.418854 + 0.0660141
—0.974499 + 0.266636.1

—0.716019 — 0.8096961
= —0.412453 + 0.8388011 | —0.291980 + 0.6260841 | —0.418854 + 0.0660141
= —0.677074 + 0.8540801

= —0.716019 — 0.8096961
1.168780 — 0.614777I | —0.29198 + 4.685851 —0.41885 — 6.862191

—0.716019 — 0.8096961
0.535089 — 0.0970351 | —0.29198 + 4.685851 —0.41885 — 6.862191
1.33465 + 0.506171

0.283231 + 0.6338991
—0.168030 4 0.8368531 | —5.19289 — 0.921181 —5.53615 — 2.717071
—2.00423 — 0.054951

0.283231 + 0.6338991
= —0.78124 4 1.880641 —5.19289 + 3.138591 —5.53615 — 9.645271
= —0.86094 + 1.365241

b
U
a
b
U
a
b
U
a
b= 0.461703 + 0.3637811
U
a
b
U
a
b
U
a
b
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Solutions to I3

V/=1(vol + /=1CS)

Cusp shape

= 0.283231 + 0.6338991
= —1.28946 — 1.934301
= 1.413410 — 0.0374251

—5.19289 + 3.138591

—5.53615 — 9.645271

= 0.283231 + 0.6338991
= 1.24986 — 2.603307
= 0.578072 — 0.1305081

—5.19289 — 0.921181

—5.53615 — 2.717071

= 0.283231 — 0.6338991
= —0.168030 — 0.8368531
= —2.00423 + 0.054951

—5.19289 + 0.921181

—5.53615 + 2.717071

= 0.283231 — 0.6338991
= —0.78124 — 1.880641
= —0.86094 — 1.365241

—5.19289 — 3.138591

—5.53615 + 9.645271

= 0.283231 — 0.6338991
= —1.28946 + 1.934307
= 1.413410+ 0.0374251

—5.19289 — 3.138591

—5.53615 + 9.645271

= 0.283231 — 0.6338991
= 1.24986 + 2.603301
= 0.578072 + 0.1305081

—5.19289 + 0.921181

—5.53615 + 2.717071

0.932789 4+ 0.9516111
= —0.96648 — 1.449061
= 0.36444 — 2.600921

10.41970 + 5.457091

—0.04500 — 5.716341

= 0.932789 + 0.9516111
= 1.13707 4 1.365901
= 0.10273 4 2.423071

10.41970 + 1.397321

—0.044996 + 1.2118651

= 0.932789 + 0.9516111
= —1.35254 — 1.217831
= 0.23916 — 2.356141

10.41970 + 1.397321

—0.044996 + 1.2118651

= 0.932789 + 0.9516111
= 1.20244 + 1.561631
= —0.47742 4+ 2.271371

10.41970 + 5.457091

—0.04500 — 5.716341

17



Solutions to I3

V=1(vol + v=1C)

Cusp shape

= 0.932789 — 0.9516111
= —0.96648 + 1.449061
= 0.36444 + 2.600921

10.41970 — 5.457091

—0.04500 + 5.716341

= 0.932789 — 0.9516111
= 1.13707 — 1.365907
= 0.10273 — 2.423071

10.41970 — 1.397321

—0.044996 — 1.2118651

0.932789 — 0.9516111
= —1.35254 + 1.217831
= 0.23916 + 2.356141

10.41970 — 1.397321

—0.044996 — 1.2118651

= 0.932789 — 0.9516111
= 1.20244 — 1.561631
= —0.47742 — 2.271371

10.41970 — 5.457091

—0.04500 + 5.716341

18



IV. u-Polynomials

Crossings u-Polynomials at each crossing

c1 (uS +u® + 5u* 4+ 4u® + 6u? + 3u+ 1)) (u'® —5u'® + - — 1lu +1)
C(ut 4 6u - 4 52u + 16)

o (W 4u°+u +2u* +u+ DY =+ —u+1)
(Ut = 6u - — 14u + 4)
cs (uS +u® + 5u* 4+ 4u® + 6u? + 3u+ 1)) (u' +5u'® + - + 1lu +1)

(w4 6u - 4 52u + 16)

ca (W +u® 4+ Fdu+ D)W —uB 4 2u+1)

(Ut 4?4 — 60u + 49)
cs, €10 (W —u® 4 —du+ D)W —uB 4 F2u+1)

(Ut 4 u® 4 — 60u + 49)

Ce (W 4u®+u + 20 +u+ DY +u® + - Fu+1)
(Ut = 6u - — 14u + 4)

cr (W +u+ 1)) (' =20+ +3u+1)
~(u = 15u® + .- — 544u + 64)

cs (u® — 2u'® + .- 4 63u +47) (u®* — 2u® 4+ - — 99u + 41)
S(u?t —u® 4 - = 13006u + 1333)

co (u'® —2u™ + - 4 2u+ 1) (u®* + 290 + -+ du+ 1)
(Ut 4 u® 4 - — 31002u + 7693)

en (W +u+1)2)(u'® +2u'® + - —3u+1)
S(u?t = 15u® + -+ — 544u + 64)

(W = 3u™ 4 - 4 20t 1) 4 3uB 4 4 16u+ 1)
) (u24 +3u23 4. 4 1484y + 193)

C12
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Crossings

V. Riley Polynomials

Riley Polynomials at each crossing

C1,C3

(y° +9y° + 29y* + 40y” + 22 + 3y + 1)*
(Y 17y = 13y + 1) (P + 2657 + - + 5520y + 256)

C2,Cq

(8 +9° + 5y + 4y + 612 + 3y + D ('S + 5y + - + 11y + 1)
Syt 4 6y* + -+ 52y + 16)

C4, C5,C10

(' =13y 4+ 2y + (Y™ = 11y* 4 =Gy + 1)
. (y24 _ 9y23 + -+ 6984y + 2401)

Cr,C11

(62 + 5+ 1))y + 647+ — 3y + 1)
. (y24 + 7y23 + -+ 48128y + 4096)

Cg

(y*0 — 14y™ + ... + 10319y + 2209)
) (y24 . 54y23 + .-+ 14635y + 1681)
. <y24 _ 29923 + .-+ — 9462636y + 1776889)

Cg

(y'®—4y® 4. —8y+1)
(Pt 431y + - — 496651436y + 59182249)
(58 + -8y + 1)

C12

(41 _3y15+,..+6y+1)(y24—45y23+"' — 10y +1)
(Pt = 21y% 4 - + 485848y + 37249)

20



