12”0855 (K12n0855)

Linearized knot diagam

EEEENEEEEEEEE

4 7 9 11 12 10 3 12 2 6 5 9

Solving Sequence

5,12*6,9*>14>84>114>4*>24>3*>7*>10%>02a06,09
¢ C € €11 €4 € €3  C7r (10

A knot diagranﬂ

Ideals for irreducible component#ﬂ)f Xpar

= (=5t —19u® 4+ 420+ 18, —u* —3uP + -+ da+4, v + 50 -+ 10u — 4)
Y= (20u"a® — 10u7a?® + - — 62a + 47, —3u"a® +6u’a+ - —20a — 11, u® — u” — 3u’ 4 2u® + 3ut — 2u — 1)
ul? — = 5ut? + 5utt 4+ 8ut — 8u” — u® + u” — 8ub + 8u® + 3ut — 4uP + 4u? + b — 3u,

~ ~

53
I

M _6ul? + 130 —9u® — Tl + 11wt — P +a+u—3,
u® — Tu'® 190t — 2200 + 30" + 140’ — u* — 6u® + 2u® — 3u — 1)

* 3 irreducible components of dim¢ = 0, with total 72 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.

1


http://www.layer8.co.uk/maths/draw/index.htm#Running-draw
https://github.com/CATsTAILs/LinksPainter

L I} =
(—5u?*—19u?3+. . . +2b+18, —u?4—3u?3+...+4a+4, u?+5u?* 4. .. +10u—4)

(i) Arc colorings

0
ai2 = \u
1
ag =\ y?
iu24+%9u23+~- —l—?u 1
ag= \Su + Dy ... 4+ 8y —9
—Tut — 5Ly2 Ll + 471
ar = —4—25u24—@u23+ —%%u+62
iu24+§u23+ -+2§5u—1
ag = %u%—i—%u%—i— -+77u—11
u
ail = \u
—u? 41
ag = —u?
Tu 4+ 3uB 4+ 1lu—
as = _%u24 8528 ...~ 55y {10
72 51 w2 ... -1 +§
az = \ -2y 4_%234- %93u+62
ub — 3ut +2u% +1
ar = u® — 2u + 2u?

—u? 4+ 2u
a0 =\ —ud+ud+u

(ii) Obstruction class = —1

(iii) Cusp Shapes = 11u?** + 41u?3 — 32u?? — 241021 + 37u?® + 663u!® — 146u!8 —
99917 + 733u0 + 604u® — 1604ut* + 758u® + 1393u!2 — 2013u!! + 411010 + 14544 —
1775u8 + 369u” + 901u® — 1088w’ + 350u? + 208u3 — 373u? + 164u — 46



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
a1 u?® — 21u* + .- +1792u — 256
€2, C7, Cg uP 4wt fu
€3,C8,C12 u®® F18u 4+ - 4200 + 1
C4, C5,C11 u®® —5u*t £+ 10u + 4
€6 C10 u® + 150t + - — 1986u — 196




(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
€1 y?® —13y* + .- — 131072y — 65536
C2, €7, Cg y?® — 15y 4+ 49y —1

C3,C8,C12 y? + 362+ — 40y — 1

C4,C5,C11 y* —21y** + ... — 100y — 16

C6, C10 y?® + 1557 + - .- — 132996y — 38416




Solutions to I}

(vi) Complex Volumes and Cusp Shapes

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

Cusp shape

0.042442 + 0.8684621
= —0.716248 + 0.0098601
= —0.315314 — 0.3336181

6.65854 — 2.224511

1.85427 + 3.242481

= 0.042442 — 0.8684621
= —0.716248 — 0.0098601
= —0.315314 + 0.3336181

6.65854 + 2.224511

1.85427 — 3.242481

= 0.170420 + 0.8518061
= —1.68479 — 1.057331
= —0.313941 — 1.1516301

1.36106 — 10.219601

3.12273 + 6.188761

= 0.170420 — 0.8518061
= —1.68479 + 1.057331
—0.313941 4 1.1516301

1.36106 + 10.219601

3.12273 — 6.188761

0.689863 + 0.5161951
0.90028 + 1.547291
0.157173 + 0.8586561

—2.89781 — 4.739221

0.64335 + 6.016471

0.689863 — 0.5161951
0.90028 — 1.547291
= 0.157173 — 0.8586561

—2.89781 + 4.739221

0.64335 — 6.016471

1.062620 + 0.4392441
= —0.93017 — 1.069851
= —0.393102 — 0.6655331

—1.37637 + 5.590771

0.49701 — 2.523691

1.062620 — 0.43924471
—0.93017 + 1.069851
—0.393102 + 0.6655331

—1.37637 — 5.590771

0.49701 + 2.523691

0.370519 + 0.7200631
1.56474 + 0.893511
0.401573 + 0.8526791

—1.86125 + 0.381471

3.19263 — 0.664301

0.370519 — 0.7200631
= 1.56474 — 0.893511
= 0.401573 — 0.8526791

> Q& €|l & €|l & €| Q& €| Q@ €| Q@ &l Q& €|l & €|l & €| & &
I

—1.86125 — 0.381471

3.19263 + 0.664301




Solutions to I V—1(vol ++/—=1CS) Cusp shape
u= 1.27648
a= 0.500312 —2.96177 —0.698220
b= 0.280537

u = —1.296580 + 0.1362501
a= 0.004316 — 0.3233581
0.429924 — 1.2181201

—4.47329 + 2.693071

—5.03326 — 5.987841

u = —1.296580 — 0.1362507
a= 0.004316 + 0.3233581
b= 0.429924 + 1.2181201

—4.47329 — 2.693071

—5.03326 + 5.987841

u= 1235760+ 0.4164331
a = —0.139402 — 0.5045281
b= —0.038519 — 0.2976551

2.97397 — 2.375831

—1.057681 4 0.9152291

u= 1.235760 — 0.4164331
a = —0.139402 + 0.5045281
b= —0.038519 + 0.2976551

2.97397 + 2.375831

—1.057681 — 0.9152291

u = —1.304980 + 0.3969661
a = —0.149198 + 0.3989931
b= —0.962816 + 0.6482341

2.45389 + 6.76060.1

—2.28268 — 6.775731

u = —1.304980 — 0.3969661
a = —0.149198 — 0.3989931
b= —0.962816 — 0.6482341

2.45389 — 6.760601

—2.28268 + 6.775731

u = —1.37760 + 0.366571
a= 0.142768 + 1.2592107
b= —1.32923 + 3.164971

—3.5266 + 14.60541

—1.02784 — 7.760611

u = —1.37760 — 0.366571
a= 0.142768 — 1.2592101
b= —1.32923 — 3.164971

—3.5266 — 14.60541

—1.02784 + 7.760611

u = —1.44314 + 0.259741
a= 0.006895 — 1.0953701
b= 1.09681 — 2.928361

—7.68655 + 3.141821

0.46512 4 1.439041




Solutions to I}

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

Cusp shape

= —1.44314 — 0.259741
0.006895 + 1.0953701
1.09681 + 2.928361

—7.68655 — 3.141821

0.46512 — 1.439041

—1.46408 + 0.086481
= —0.108140 — 1.2288001
0.14349 — 3.829711

—9.92989 + 6.470271

—4.20740 — 5.481441

—1.46408 — 0.086481

0.14349 4 3.829711

—9.92989 — 6.470271

—4.20740 4 5.481441

0.176540 + 0.3710531
0.608793 + 0.6336151
—0.016319 + 0.2922191

0.045964 — 0.8322541

1.18286 + 8.339981

0.176540 — 0.3710531
0.608793 — 0.6336151
= —0.016319 — 0.2922191

U
a
b
U
a
b
U
a = —0.108140 + 1.2288001
b
U
a
b
U
a
b

0.045964 + 0.8322541

1.18286 — 8.339981




II. I¥ = (20u"a® — 10u"a® + - -+ — 62a + 47, —3u"a® + 6u’a + --- — 20a —
11, u® — u” — 3u® + 2u® + 3u* — 2u — 1)

(i) Arc colorings
1
as
a2 = )
a

0.465116a%u” + 0.232558au” + - - - + 1.44186a — 1.09302)

(L2U

0.790698a%u" + 1.39535a%u” + - - - 4 0.651163a — 0.558140>
0.465116au” + 0.232558au” + - - - 4 1.44186a — 1.09302)
(%
u

u? + 1)

0. 116279a3u7 +0.441860a%u” + - - - + 0.139535a + 1.02326
0. 302326a3u7 +1.65116a%u” + - - - 4+ 0.837209a + 0.139535

0.186047a%u 0.0930233612u7 + -4+ 0.0232558a + 0.837209
1.90698a%u” — 1.95349a%u” + - - - — 0.511628a — 0.418605

ul —3ut +2u2+1 )

ag —
ag =

ayp =

a

Ay =
a9 =
az =

ar = \y" +ub —2u® —3ut + 202 +2u+1

—ud 4+ 2u
a0 =\ —u® +u+u

(ii) Obstruction class = —1

¢
(v
(-
(-
ag(
i
(.
(
(
(v

(iii) Cusp Shapes = —4u® + 12u* + 4u® — 8u? — 8u — 6



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
‘@ (u? +u — 1)'6
C2,C7,Co w2+ w3+ 4 318u + 199
€3, C8,C12 w? — 3t 4 — 17920 — 271
C4,C5, C11 (u® 4+ u” — 3ub — 2u® + 3u* + 2u — 1)4
C6,C10 (u® — 3u” + 7Tu® — 10u® + 11u* — 10 + 6u”® — 4u + 1)*




(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
“ (y* =3y + 1)’
32 31
C2,C7,Cy y°° — 13y 4 - -+ — 651956y + 39601
€3, C8,C12 Y32 + 1993 + ... — 1289332y + 73441
C4,Cs5,C11 (y® — Ty" + 1995 — 22¢° + 3y* + 149> — 6% — 4y + 1)?
c6, €10 (v® 4+ 5y” + 1195 + 69° — 17y* — 349> — 229% — 4y +1)*

10



Solutions to I3

(vi) Complex Volumes and Cusp Shapes

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

Cusp shape

u = —1.180120 4 0.2685971
a = —0.573305 4 0.7240471
b= 10.069236 — 0.3012451

—4.98850 + 1.131231

0.584775 — 0.5107911

u = —1.180120 4 0.2685971
0.977884 + 0.5794361
b= —0.33020 + 2.174511

2.90719 4 1.131231

0.584775 — 0.5107911

u = —1.180120 4 0.2685971
0.371867 — 1.1525501
b= 0.48288 —1.38255]

a =

—4.98850 + 1.131231

0.584775 — 0.5107911

u = —1.180120 4 0.2685971
a = —0.450513 + 0.5424021
—1.11527 + 2.233721

2.90719 4+ 1.131231

0.584775 — 0.5107911

—1.180120 — 0.2685971
—0.573305 — 0.7240471
0.069236 + 0.3012451

—4.98850 — 1.131231

0.584775 + 0.5107911

—1.180120 — 0.2685971
= 0.977884 — 0.5794361
—0.33020 — 2.174511

2.90719 — 1.131231

0.584775 + 0.5107911

= —1.180120 — 0.2685971
0.371867 + 1.1525501
0.48288 + 1.382551

—4.98850 — 1.131231

0.584775 + 0.5107911

—1.180120 — 0.2685971
—0.450513 — 0.5424021
—1.11527 — 2.233721

2.90719 — 1.131231

0.584775 + 0.5107911

—0.108090 + 0.7475081
= —1.029300 + 0.2461961
0.524935 — 0.2571811

6.10726 4 2.578491

3.72292 — 3.567961

—0.108090 + 0.7475081
—1.46947 + 1.052031

b
U
a
b
U
a
b
U
a
b
U
a
b
U
a
b
U
a=
b= —0.428409 + 1.3128101

—1.78843 + 2.578491

3.72292 — 3.567961
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Solutions to I3

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

Cusp shape

u = —0.108090 + 0.7475081
a = —0.64475 — 1.855351
b= —0.208281 — 1.2162201

6.10726 4 2.578491

3.72292 — 3.567961

u = —0.108090 + 0.7475081
2.10891 — 0.437391
b= 0.307458 — 0.7500181

—1.78843 + 2.578491

3.72292 — 3.567961

u = —0.108090 — 0.7475081
a = —1.029300 — 0.2461961
b= 0.524935 + 0.2571811

6.10726 — 2.578491

3.72292 + 3.567961

u = —0.108090 — 0.7475081
a = —1.46947 — 1.052037
b= —0.428409 — 1.3128101

—1.78843 — 2.578491

3.72292 + 3.567961

u = —0.108090 — 0.7475081
= —0.64475 4 1.855351
b= —0.208281 + 1.2162201

6.10726 — 2.578491

3.72292 + 3.567961

u = —0.108090 — 0.7475081
2.10891 + 0.437391
b= 0.307458 + 0.7500181

—1.78843 — 2.578491

3.72292 + 3.567961

u= 137100

0.975338 —2.55489 —5.86400
b= 1.58426
u= 1.37100
a = —0.247524 + 1.2004801 | —10.4506 —5.86400
b= —0.14313 + 4.436271
u= 1.37100
a = —0.247524 — 1.2004801 | —10.4506 —5.86400
b= —0.14313 — 4.436271
u= 1.37100
= 0.320715 —2.55489 —5.86400
b= —0.834836

12



Solutions to I3

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

Cusp shape

1.334530 + 0.3189301
a= 0.283327 — 1.0650101
b= —1.51898 — 2.930061

u =

—6.32752 — 6.443541

—1.42845 + 5.294171

uw= 1334530 + 0.3189301
a = —1.130370 + 0.1188131
b= —1.00572 + 1.401591

1.56816 — 6.443541

—1.42845 + 5.294171

u= 1334530+ 0.3189307
a= 0.237323 + 1.2441301
b= 1.81040 + 3.063771

—6.32752 — 6.443541

—1.42845 + 5.294171

u= 1.334530+ 0.3189307
a = —0.232706 — 0.5877771
b= 0.24276 — 1.751661

1.56816 — 6.443541

—1.42845 + 5.294171

u= 1334530 — 0.3189307
a= 0.283327 4 1.0650101
b= —1.51898 4 2.93006.1

—6.32752 + 6.443541

—1.42845 — 5.294171

u= 1334530 — 0.3189307
a = —1.130370 — 0.1188131

b= —1.00572 — 1.401591

1.56816 + 6.443541

—1.42845 — 5.294171

1.334530 — 0.3189301
a= 0.237323 — 1.2441301
b 1.81040 — 3.063771

u =

—6.32752 + 6.443541

—1.42845 — 5.294171

1.334530 — 0.3189301
—0.232706 + 0.5877771
= 0.24276 + 1.751661

1.56816 + 6.443541

—1.42845 — 5.294171

—0.463640
—0.460586
—1.38936

3.10281

—3.89450

= —0.463640
2.56602

a
b
U
a
b
u
a
b= —0.430619

3.10281

—3.89450

13



Solutions to I¥ Vv—1(vol + +/—1CS) Cusp shape

u = —0.463640

a = —0.40210 + 3.009751 —4.79288 —3.89450
b= 0.347586 + 0.9534041

u = —0.463640

a = —0.40210 — 3.009751 —4.79288 —3.89450
b= 0.347586 — 0.9534041

14



I11.
IY = (u'*—u'®+...+b—3u, u*—6u'?+-.-+a—3, u®—Tu'3+... —3u—1)

(i) Arc colorings
1
as
a2 = )

Wt +6ur? — 1300 + 98 + T — 11wt +ud —u+ 3)

ag =
ag = _u14_~_u13+”._4u2+3u

utt — 50 + 9u” — 5u® — 3ud +u? +3u—2
a; = —ul4+u13+---—|—u+1
w602 — 1300 + 98 + TS — 1wt +u —u+3

ag = ( —2ult 3 4 — 4 4 2u )
U
U
( ")
ut —6u+ -+ du—2
uBFu? 4+ w41
u11—5u +9u —5u® —3u +3u—1
—utt o 6ud + 1
<u63u + 2u? +1>

Ay =
a9 =
az =

a7 = u® — 2u8 + 242

—u3 4+ 2u
a0 = \ —u® +ud +u
(ii) Obstruction class =1

(iii) Cusp Shapes = —4u!?* + 2u!3 + 28u'? — 10u!! — 720! + 16u° + 72u® — 207 +
5ub — 16u® — 46u* + 13u> + 3u? — 5u + 10

15



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
! u® —6uM 4 Tu— 1
Ca,Cy L T A |
c3,C8 u® 3wt
C4,C5 w® — 7t + 190t — 220° + 30" + 140° —ut —6uP + 202 —3u—1
6 ut® 4+ 5uld 4 —3u—1
cr AT E SR - S |
€10 u® 5+ —3u+1
ci1 u'® — 7u' + 19u — 2207 + 3u” + 140° + vt — 6u® — 2u® — 3u+1
C12 u+3uP o fu—1

16



(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
! y'® =10y + -+ 65y — 1
C2, €7, Cg Y =9yt 4 — 6y — 1

C3,C8,C12 yP 6yt 9y —1

C4,C5,C11 yP — 1yt 4 413y — 1

€6, C10 yP? 10y + -+ 15y — 1

17



Solutions to I3

(vi) Complex Volumes and Cusp Shapes

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

Cusp shape

u = —0.067646 4 0.8253651
a = —0.380175 — 0.8682141
b= 0.310598 — 0.5485131

7.99475 4 1.922261

9.12294 — 1.224011

u = —0.067646 — 0.8253651
a = —0.380175 + 0.8682141

7.99475 — 1.922261

9.12294 4 1.224011

b= 0.310598 + 0.5485131

u = —1.20404

a = —0.582456 0.894455 —3.21180

b= —-3.43713

u= 1.202120 4 0.1813691

a= 0.277876 4 0.914400] | —6.17070 — 1.658981 | —7.52412 4 4.066351

0.118572 + 0.5122841

u=1.202120 — 0.1813691
a= 0.277876 — 0.9144001
0.118572 — 0.5122841

—6.17070 + 1.658981

—7.52412 — 4.066351

u = —1.216500 + 0.3669261
a= 0.493698 4 0.3105721
0.45473 + 1.679061

4.46605 + 2.370051

5.16588 — 2.669611

u = —1.216500 — 0.3669261
a= 0.493698 — 0.3105721
b= 0.45473 — 1.679061

4.46605 — 2.370051

5.16588 4 2.669611

u = 1.322630 + 0.3692021
a = —0.597920 — 0.0725271
b= —0.341991 — 0.0819831

3.63687 — 6.224471

4.70740 + 3.892311

u= 1322630 — 0.3692021
a = —0.597920 4 0.0725271
b= —0.341991 + 0.0819831

3.63687 + 6.224471

4.70740 — 3.892311

u = 1.38580
a= 0.772897
b= 0.448939

—1.59422

4.26710

18



Solutions to I3

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

Cusp shape

0.191847 + 0.5809891
a= 2.04075 + 1.025501
0.318346 + 1.0046901

—3.17279 — 1.015831

0.86576 + 1.518731

w=0.191847 — 0.5809891
a= 2.04075 — 1.025501
0.318346 — 1.0046901

—3.17279 + 1.015831

0.86576 — 1.518731

u = —1.393270 + 0.2305807
a = —0.026700 — 1.1470801

—8.28883 + 4.007391

—4.40865 — 4.468831

b= 1.19545 — 3.347321

u = —1.393270 — 0.2305807

a = —0.026700 + 1.1470801 | —8.28883 — 4.007391 | —4.40865 + 4.468831
b= 1.19545 + 3.347321

u = —0.260139

a= 3.19450 3.76907 11.0860

b= —-1.12320

19



IV. u-Polynomials

Crossings u-Polynomials at each crossing
1 (u? +u— 1)) (u® —6u' + -+ Tu— 1)
(U =21t 4 - 17920 — 256)
e, co (u15+u14+._.+3u2+1)(u25+u24+”.+u+1)
(WP 4Pt 4 318u 4+ 199)
Cs. Cx (u® 4+ 3u'® - w1 (w4 18w 4 -+ 200 4 1)
(P =P = 17920 — 271)
(u® +u” — 3ub — 2u® + 3u* + 2u — 1)*
Cq,C
b (W = 7t 4+ 196 — 226 + 3uT + 140® — ut — 6u® + 2u — 3u — 1)
(U = 5utt 4 4 10u + 4)
6 (u® — 3u” + Tu® — 10u® + 11u* — 10u® + 6u* — 4u + 1)*
(' 5ut = 3u— 1) (w4 150 + - — 1986u — 196)
cr (' —ut 4 =3 - D)W+t u 1)
(U 4 Ut 4 4 318u + 199)
10 (u® — 3u” + Tu® — 10u° + 11u* — 10u® + 6u® — 4u + 1)*
S(u'® 5ut = Bu 4 1) (w4 156 + - — 1986u — 196)
(u® 4+ u” — 3uS — 2u® + 3u* + 2u —1)*
C
H (' = et 190t — 2200 + 3u” + 14u° 4+ ut — 6u® — 2u? — 3u+ 1)
(U —5u*t 4+ 10u + 4)
1 (u® 4+ 3u'® - du— 1) (w4 18u 4 -+ 20u? 4 1)

(P =P = 17920 — 271)

20



V. Riley Polynomials

Crossings Riley Polynomials at each crossing
cl (v =3y + 1)) (y"° — 10y + -+ + 65y — 1)

(y*® —13y* 4 .- — 131072y — 65536)

Ca,C7,Co (y15 - 9y14 + = 6y - 1)(y25 - 15y24 +- 9y - 1)
(y** —13y3 4 - — 651956y + 39601)

C3,C8, C12 (y' + 6y + -+ 9y — 1)(y* +36y>" +--- — 40y — 1)
(%2 + 19951 4+ - - — 1289332y + 73441)

CarCs. 01 (y® — Ty" + 1995 — 22¢° + 3yt + 1453 — 6% — 4y + 1)*
Syt = 1yt 4+ 13y — 1)(y* - 2192 + - — 100y — 16)

c6. 10 (y® 4 5y” + 11y° + 69° — 17y* — 34y® — 22 — 4y + 1)*

(Yt 4 10y 4 -+ 15y — 1) (¥ 4 15y + - - — 132996y — 38416)
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