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31046 >7—>2—>1—>9—>5—>8—> 11 > 12 >> C4,C7,C11
A knot diagranﬂ €3 g C2 €1 C C5 €3 C10 Ci2

Ideals for irreducible component#ﬂ)f Xpar

I = (6.07284 x 10" 4% + 1.52070 x 10%2°% + - - + 1.46698 x 10*'b — 3.05374 x 10%2,
— 2.49859 x 10*2u°* — 5.62187 x 10*2u3 4 - -+ + 3.66745 x 10*'a + 2.92087 x 102,
u®® + 20’ + -+ 16u — 5)

I = (b* — 8b%u + 4b> — 2b%u — 186 4 28bu — 206+ 8u+ 7, a +u — 1, u® —u + 1)

I = (b® + 6b*u+ 30" —9b—6u—3, a—u—1, v’ +u+1)

* 3 irreducible components of dim¢ = 0, with total 69 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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L I} = (6.07 x 10*'u>* + 1.53 x 10*?u°® + ... 4 1.47 x 10*'b — 3.05 x
1042, —2.50 x 10%2u5* — 5.62 x 10*2u®3 4 ... + 3.67 x 10*'a + 2.92 x
1042, u®5 4 2u®* 4 ... + 16u — 5)

(i) Arc colorings

6.81288u%* + 15.3291u%3 + - - - — 80.3573u — 7.96431 )
ag —

—4.13969u°* — 10.4275u3 + - - - + 5.97193u + 20.8165

4.56016u>* + 9.52527u + - - - — 81.1963u + 4.33551
—3.61239u%* — 8.85323u’ + - - - 4 15.4827u + 14.3245

(

(

(
(¢
o ()
o=

(
(
(
(

ag =

0.831512u5% + 0.329358u°3 + - - - — 66.1006u + 20.4585
1.43416u5* + 0.946480u®3 + - - - — 115.254u + 34.1944

a5 =
2.26567u* + 1.27584u’3 + - - - — 181.354u + 54.6529
1.43416u%* + 0.946480u%3 + - .- — 115.254u + 34.1944

—0.582714u%* — 5.23624u% + - - - — 155.359u + 60.0525
—3.07932u°* — 5.89630u® + - - - 4 75.6665u — 11.5791

( 3.31418u%* + 2.60263u> + - - - — 230.938u + 66.8664 )
a1z =

ag =

—4.10335u%* — 10.8910u® + - - - — 23.6437u + 30.3804

(ii) Obstruction class = —1

(iii) Cusp Shapes = 2.38419u°* + 9.98480u’3 + - - - + 165.359u — 64.6148



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing

1 u®® + 62u5* + - - 4 729661 — 625

Co,Cy w?® — 14wt + - — 254u + 25
€3 u® +2u o+ 16u—5

Cs,Cy u®® —3utt . —9u—1
Co u®® + 6udt + - .- + 856224u — 220279

C7,C11 w4120 -4
Cs uB® — 250”3 4+ .- + 116957786u — 39721487
c10 uB® — 3ut ... 4+ 3164u — 748
12 u® — 250t + -+ 80u — 16




(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing

1 y®5 — 130y°% + - - - 4 3614843406y — 390625

2,4 y°0 4+ 62y + - - + 72966y — 625
€3 Yo% + 149° + ... — 254y — 25

cs, Co yP% —15y° 4.+ 43y — 1
C6 Y% + 46y°* + - -+ — 1179952912654y — 48522837841

7, e y°% — 25y ... £ 80y — 16
Cs yP5 — 50y° + - - + 12865645844702842y — 1577796529491169
c10 y®5 — 5y® 4 - + 5379280y — 559504
C12 y*° + 159> 4 - — 2816y — 256




Solutions to I}

(vi) Complex Volumes and Cusp Shapes

V=1(vol + y=1C)

Cusp shape

0.643133 + 0.7722471
= 0.073099 + 0.5905911
= 0.874696 — 0.1604481

2.22767 — 6.233871

3.64860 + 7.748241

= 0.643133 — 0.7722471
= 0.073099 — 0.5905911
= 0.874696 + 0.1604481

2.22767 + 6.233871

3.64860 — 7.748241

= 0.541644 + 0.8280951
= —0.038556 + 0.2000041
= 0.699024 + 0.7029671

2.49097 4 1.596101

3.71601 — 0.320551

= 0.541644 — 0.8280951
= —0.038556 — 0.2000041
0.699024 — 0.7029671

2.49097 — 1.596101

3.71601 + 0.320551

0.255352 + 0.9476841
0.566764 — 0.1401131
—0.528106 + 0.7152391

2.15852 + 1.397691

6.44233 — 2.552771

0.255352 — 0.9476841
= 0.566764 + 0.1401131
= —0.528106 — 0.7152391

2.15852 — 1.397691

6.44233 4 2.552771

= —0.733192 + 0.7139111
0.798061 + 1.0261001
= 0.52397 — 1.645871

1.34086 + 4.858141

3.75921 — 6.243991

—0.733192 — 0.7139111
0.798061 — 1.0261001
0.52397 + 1.645871

1.34086 — 4.8581471

3.75921 + 6.243991

0.245931 + 1.0034901
—0.180150 — 0.9726731
0.19661 + 2.317611

3.99628 — 2.159601

12.20326 + 3.544671

0.245931 — 1.0034901
= —0.180150 + 0.9726731
= 0.19661 — 2.317611

> Q& €|l & €|l & €| Q& €| €| Q@ &l & €|l & €|l & €| & &
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3.99628 + 2.159601

12.20326 — 3.544671




Solutions to I} V—1(vol+ v/—1CS) Cusp shape
= —0.455933 + 0.9524531
= —0.015920 + 0.3777521 | 0.26235 + 2.256601 0. —4.049031
= 0.410151 — 1.2988001
= —0.455933 — 0.9524531
= —0.015920 — 0.3777521 0.26235 — 2.256607 0.+ 4.049031

0.410151 + 1.2988001

—0.613118 4- 0.6706331
0.285325 — 0.5263081
0.430171 — 0.0041911

—0.67943 + 1.914241

—0.34235 — 3.727471

—0.613118 — 0.6706331
0.285325 + 0.5263081
0.430171 + 0.0041911

—0.67943 — 1.914241

—0.34235 + 3.727471

—0.629710 + 0.9562161

2.14605 + 0.348421 0
= 0.00414 — 2.055801
= —0.629710 — 0.9562161
= 0.732740 — 0.7815731 2.14605 — 0.348421 0

0.00414 + 2.055801

= —0.778599 + 0.3296021
0.678856 — 0.8037971
0.168770 — 0.0523461

—2.66054 + 0.762591

—1.67387 — 1.848771

—0.778599 — 0.3296021
0.678856 + 0.8037971
0.168770 + 0.0523461

—2.66054 — 0.762591

—1.67387 4 1.848771

0.516920 + 1.0326301

U
a
b
U
a
b
U
a
b
U
a
b
U
a= 0.732740 + 0.7815731
b
U
a
b
U
a
b
U
a
b
U
a
b

= 0.675627 — 0.5967381 2.33972 — 3.942591 0
= —0.38124 4 1.875331

u= 0.516920 — 1.0326301
= 0.675627 + 0.5967381 2.33972 + 3.942591 0

a
b= —0.38124 — 1.875331




Solutions to I}

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

Cusp shape

0.826976 + 0.1745081
0.793904 + 0.8957651
0.301796 + 0.0560231

—1.77909 + 4.148571

0.53786 — 4.767921

0.826976 — 0.1745081
0.793904 — 0.8957651
0.301796 — 0.0560231

—1.77909 — 4.148571

0.53786 4 4.767921

—0.403926 + 1.0861401

= —0.301206 + 0.6965681 | —0.05616 + 3.619851 0
= 0.84782 — 1.884921

= —0.403926 — 1.0861401

= —0.301206 — 0.6965681 | —0.05616 — 3.619851 0

0.84782 4 1.884921

0.635290 + 0.5399551
0.80977 — 1.175321
0.335753 + 1.2184001

0.699297 — 0.5868171

2.30186 — 0.731421

0.635290 — 0.5399551
0.80977 + 1.175321
0.335753 — 1.2184001

0.699297 + 0.5868171

2.30186 4 0.731421

0.357804 + 1.1463801
—0.371516 — 0.7957431
0.99860 + 2.212201

1.55711 — 8.452991

0.357804 — 1.1463801
—0.371516 4 0.7957431
0.99860 — 2.212201

1.55711 + 8.452991

—0.889584 + 0.8493821
—1.053920 + 0.0469651
0.026656 + 0.2583491

—3.64967 — 0.172071

—0.889584 — 0.8493821
—1.053920 — 0.0469651
= 0.026656 — 0.2583491
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—3.64967 + 0.172071




Solutions to I}

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

Cusp shape

= —0.031113 + 0.7658961
—0.25903 + 1.409651
—1.01707 — 2.104311

5.48181 + 3.632851

13.5953 — 4.36421

—0.031113 — 0.7658961
= —0.25903 — 1.409651
—1.01707 + 2.104311

5.48181 — 3.632851

13.5953 + 4.36421

—0.980350 4+ 0.7864291
= —1.188620 + 0.0461931
—0.330725 + 0.6770001

—7.75967 — 8.086591

—0.980350 — 0.7864291
—1.188620 — 0.0461931
—0.330725 — 0.6770001

—7.75967 + 8.086591

0.973285 + 0.8269621
—1.156140 — 0.0781681
—0.129976 — 0.6691591

—9.70239 + 2.436051

0.973285 — 0.8269621
—1.156140 4 0.0781681
—0.129976 4+ 0.6691591

—9.70239 — 2.436051

—0.834739 4 0.9827121
0.003646 — 1.0480601
—0.34032 + 2.132721

—3.22528 4 6.571021

—0.834739 — 0.9827121
0.003646 + 1.0480601
—0.34032 — 2.132721

—3.22528 — 6.571021

—0.941255 + 0.9259321
0.118357 — 1.0837201
—0.82877 + 1.429181

—8.54383 — 0.445961

—0.941255 — 0.9259321
= 0.118357 + 1.0837201
= —0.82877 — 1.429181

>~ Q@ €| Q@ €|l & €| & 8| & 8| Q& 8|l @ €|l @& 8|l & 8| o &
Il

—8.54383 + 0.445961




Solutions to I}

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

Cusp shape

= 0.939126 + 0.9310671
= —1.066090 — 0.1680511
0.426943 — 0.5599721

—10.06640 — 1.588251

0.939126 — 0.9310671
= —1.066090 + 0.1680511
0.426943 + 0.5599721

—10.06640 4 1.588251

—0.917840 + 0.9689851
= —1.027200 + 0.2036611
0.641384 + 0.4676281

—8.40289 + 7.273321

—0.917840 — 0.9689851
—1.027200 — 0.2036611
0.641384 — 0.4676281

—8.40289 — 7.273321

0.921796 + 0.9666071
= 0.077249 + 1.0953301
—0.84619 — 1.725431

—9.95240 — 5.247241

0.921796 — 0.9666071
0.077249 — 1.0953301
—0.84619 4 1.725431

—9.95240 + 5.247241

0.861727 + 1.0386201
—0.009790 + 1.1072901
—0.74617 — 2.398261

—9.01329 — 9.170831

0.861727 — 1.0386201
—0.009790 — 1.1072901
—0.74617 4 2.398261

—9.01329 + 9.170831

—0.840461 + 1.058680.1
—0.036507 — 1.1104701
—0.69938 4 2.619521

—6.8786 + 14.76361

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

= —0.840461 — 1.0586801
= —0.036507 + 1.1104701
= —0.69938 — 2.619521

—6.8786 — 14.76361




Solutions to I} V—1(vol + v/—1CS) Cusp shape
u= 0.076743 + 0.5766491
a = —0.56089 + 1.779851 4.70804 — 3.844971 11.03034 + 2.812571
b= —1.50038 — 1.357691
u= 0.076743 — 0.5766491
= —0.56089 — 1.779851 4.70804 + 3.844971
b= —1.50038 + 1.357691
w =

0.094139 + 0.5571591

11.03034 — 2.812571
= —0.04524 — 1.866617

2.17167 — 0.441481 7.35335 + 0.007031
b= —0.91864 + 1.341241
u = 0.094139 — 0.5571591
a = —0.04524 + 1.866611 2.17167 4 0.441481 7.35335 — 0.007031
b= —0.91864 — 1.341241
u=0.319907
= 219474 1.23747 7.46610
b= —0.239033
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II. ¥ = (—8b%u — 2b%u+ .-+ —20b+ 7, a+u—1, u? —u+1)

(i) Arc colorings

0
aio = \u
1
a4 = \u—1
—u+1
ag = b
b—2u+1
a7 = bu+1
U
ag = —Uu
0
a; = —u
u—1
a9 = \—-b+u
0
a5: u
—b+2u—1
ag = —-b+u
—b%u + 2bu — 4b + 3u
11 = \ —b2u+ 2bu —3b+2u+ 1

—2b%u + 4bu — 8b + 8u — 2
a12 = \ —b3u + b% — 5b%u — 2b% + 9bu — 156 + 10u — 2

(ii) Obstruction class =1

(iii) Cusp Shapes = 4b%*u — 4b? + 8bu + 8b — 8u + 24

11



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing

€1,C3,C4 (u? —u+1)*
€2 (u? +u+1)*
cs (u—1)%
6 u® —4u” 4 8ub — 16w’ + 27ut — 24u® + 24u? — 40u + 25

7,11 (u* — 2u* +2)?

Cs u® + 4u” 4 8ub + 16w’ + 27ut + 24u® + 24u? + 40u + 25
9 (u+1)3
C10 (u4 +2u? + 2)2
c12 (u? — 2u + 2)*

12



(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
C1,C2,C3 (y2+y+1)4
Cyq

C5,Cy (y—1)°
C6, C8 y® —10y° + 32¢° + 75y* — 160> + 6y — 400y + 625
7,11 (v* —2y+2)*

c10 (v* +2y +2)*

C12 (y> +4)!

13



Solutions to I3

(vi) Complex Volumes and Cusp Shapes

V=1(vol + y=1C)

Cusp shape

0.500000 + 0.8660251
= 0.500000 — 0.8660251
= —0.723943 + 0.7885891

4.11234 + 1.633981

10.00000 — 0.535901

= 0.500000 + 0.8660251

= 1.17903 + 1.887271

= 0.500000 — 0.8660251 4.11234 — 5.693751 10.00000 + 7.464101
= —1.17903 + 1.576831

= 0.500000 + 0.8660251

= 0.500000 — 0.8660251 4.11234 — 5.693751 10.00000 + 7.464101

= 0.500000 + 0.8660251
= 0.500000 — 0.8660251
= 0.72394 + 2.675511

4.11234 + 1.633981

10.00000 — 0.535901

= 0.500000 — 0.8660251
= 0.500000 + 0.8660251
= —0.723943 — 0.7885891

4.11234 — 1.633981

10.00000 + 0.535901

= 0.500000 — 0.8660251
= 0.500000 + 0.8660251
= —1.17903 — 1.576831

4.11234 + 5.693751

10.00000 — 7.464101

= 0.500000 — 0.8660251
= 0.500000 + 0.8660251
= 1.17903 — 1.887271

4.11234 + 5.693751

10.00000 — 7.464101

= 0.500000 — 0.8660251
= 0.500000 + 0.8660251
= 0.72394 — 2.675511

4.11234 — 1.633981

10.00000 + 0.535901
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III. 1% = (b + 6b%u+3b* -9 —6u—3, a—u—1, u  +u+1)

(i) Arc colorings

0
aio = \u
1
4= \—~u-—1
u—+1
ag = b
b+2u+1
a7 = —bu+1
—u
ag = u
0
a; = u
u—+1
a9 = \b+u
0
a5: —u
b+2u—+1
ag = b+ u
—b%u + 2bu + 4b + 3u
a1 =\ —p2u+2bu+3b+2u—1

0
12 = (b2—|—4bu—|—2b+u—3>
(ii) Obstruction class =1

(iii) Cusp Shapes = —2b%u — 2b — 4bu + 4b + 2u + 10

15



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossin
Yy
C1,C4,C
1,C4,C6 (u2_u+1)3
(&)
2
c2,C3 (u* +u+1)°
] (u+1)°
C7,C10, C11 u®
C12
Co (u—1)°
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(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
C1,C2,C3 (y2+y+1)3
C4,Cg,Cg
C5,Cy (y—1)°
€7, €10, C11 y6
C12

17



Solutions to I3

(vi) Complex Volumes and Cusp Shapes

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

Cusp shape

u = —0.500000 + 0.8660251
a = 0.500000 + 0.8660251
b= — 1.732051

1.64493 + 2.029881

6.00000 — 3.464101

u = —0.500000 + 0.8660251
0.500000 + 0.8660251
b= — 1.732051

1.64493 + 2.029881

6.00000 — 3.464101

u = —0.500000 + 0.8660251
0.500000 + 0.8660251
b= — 1.732051

a =

1.64493 + 2.029881

6.00000 — 3.464101

u = —0.500000 — 0.8660251
0.500000 — 0.8660251
1.732051

a =

1.64493 — 2.029881

6.00000 + 3.464101

—0.500000 — 0.8660251
0.500000 — 0.8660251
1.732051

1.64493 — 2.029881

6.00000 + 3.464101

—0.500000 — 0.8660251
= 0.500000 — 0.8660251
= 1.732051

>~ Q& 2|l & 2|
|

1.64493 — 2.029881

6.00000 + 3.464101
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IV. u-Polynomials

Crossings u-Polynomials at each crossing
1 (u? —u+ 1)) (u® + 62u* + - - - + 729661 — 625)
€2 (u? +u+1)7)(u® — 14u* + - - - — 254u + 25)
€3 (u? —u+ )" W? +u+ 12w + 205 4 - + 16u — 5)
€4 (u? —u+ 1)) (u® — 14u* + - - - — 254u + 25)
Cs (u— 1)) (u+1)%(w® = 3u® + - —9u —1)
ce (u? —u+ 1)) (u® —4u” + -+ — 40u + 25)
(U + 6ut + -+ 856224u — 220279)
7, C11 uS(ut — 2u® +2)2 (WP — Pt 4 -+ 120 — 4)
cs (u? —u+ 1)) (u® + 4™ + - + 40u + 25)
(uP® = 25u® + - + 116957786u — 39721487)
Co (u—1)%)(u+1)3W® = 3u® + - —9u —1)
c10 u®(ut + 2u® + 2)%(u® — 3uP* 4 -+ - 4 3164u — 748)
c12 uS(u? — 2u + 2)* (u®® — 25u”* + - - - + 80u — 16)

19



V. Riley Polynomials

Crossings Riley Polynomials at each crossing
“ (4 +y+ 1)) (" — 13057 + - + 3.61484 x 10% — 390625)
€2, ¢4 (1 +y+ 1)) +62y°* + - - + 72966y — 625)
“ (2 +y+1)7) (5% + 149 + - .- — 254y — 25)
Cs, o (g = D" (> = 159> + - + 43y — 1)
co (> +y+ 1) —10y° + - - - — 400y + 625)
(Y 4 46y°* + - — 1179952912654y — 48522837841)
7,11 yO (v — 2y +2)*(y°° — 259" + -+ + 80y — 16)
2 3 8 6
cs (" +y+1)°)(y" —10y° + - - - — 400y + 625)
(Y% — 50y°t + - - + 12865645844702842y — 1577796529491169)
€10 YO (y? + 2y + 2)* (¥ — 5y°* + - - - + 5379280y — 559504)
C12 ¥ (2 + ) (% + 15y° + - - - — 2816y — 256)
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