
12a0370 (K12a0370)

A knot diagram1

Linearized knot diagam

3 6 9 10 2 11 12 1 4 5 8 7

Solving Sequence

2,5 6 3,10 11 7 1 4 9 8 12
c5 c2 c10 c6 c1 c4 c9 c8 c12

c3, c7, c11

Ideals for irreducible components2of Xpar

Iu1 = 〈1.57162× 1065u64 + 6.57175× 1065u63 + · · ·+ 2.92397× 1065b− 2.95547× 1066,

1.26210× 1066u64 + 4.50966× 1066u63 + · · ·+ 4.09356× 1066a− 1.01879× 1067, u65 + 4u64 + · · · − 51u+ 7〉
Iu2 = 〈b, a3 + a2 − 1, u+ 1〉
Iu3 = 〈b2 − 2, a3 − a2 + 1, u− 1〉

* 3 irreducible components of dimC = 0, with total 74 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).

2All 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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I. Iu
1 =

〈1.57×1065u64+6.57×1065u63+· · ·+2.92×1065b−2.96×1066, 1.26×1066u64+
4.51× 1066u63 + · · ·+ 4.09× 1066a− 1.02× 1067, u65 + 4u64 + · · · − 51u+ 7〉

(i) Arc colorings

a2 =

(
0
u

)
a5 =

(
1
0

)
a6 =

(
1
u2

)
a3 =

(
−u

−u3 + u

)
a10 =

(
−0.308313u64 − 1.10165u63 + · · · − 26.1352u+ 2.48875
−0.537494u64 − 2.24754u63 + · · · − 43.5603u+ 10.1077

)
a11 =

(
−0.845807u64 − 3.34919u63 + · · · − 69.6955u+ 12.5965
−0.537494u64 − 2.24754u63 + · · · − 43.5603u+ 10.1077

)
a7 =

(
−0.896834u64 − 4.06581u63 + · · · − 104.086u+ 24.6201
−0.334251u64 − 1.33325u63 + · · · − 27.2815u+ 5.97496

)
a1 =

(
u3

u5 − u3 + u

)
a4 =

(
0.938529u64 + 4.21121u63 + · · ·+ 83.4299u− 19.2445
0.427727u64 + 1.79587u63 + · · ·+ 45.3628u− 9.76939

)
a9 =

(
1.57556u64 + 6.38013u63 + · · ·+ 112.041u− 27.9236
0.190879u64 + 1.27293u63 + · · ·+ 6.17774u− 2.70329

)
a8 =

(
1.20468u64 + 5.47814u63 + · · ·+ 111.316u− 28.2011
0.371889u64 + 1.74141u63 + · · ·+ 25.4181u− 6.03071

)
a12 =

(
−0.221510u64 − 0.993540u63 + · · · − 40.1704u+ 6.43709
−0.326133u64 − 1.36825u63 + · · · − 16.1337u+ 4.29430

)

(ii) Obstruction class = −1

(iii) Cusp Shapes = 0.860917u64 + 3.71890u63 + · · ·+ 8.19845u+ 13.2317
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(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing

c1 u65 + 28u64 + · · ·+ 1621u+ 49

c2, c5 u65 + 4u64 + · · · − 51u+ 7

c3, c4, c9

c10
u65 − u64 + · · · − 8u− 8

c6, c8 u65 + 2u64 + · · ·+ 2788u+ 289

c7, c11, c12 u65 − 2u64 + · · ·+ 8u+ 1
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(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing

c1 y65 + 28y64 + · · ·+ 644709y − 2401

c2, c5 y65 − 28y64 + · · ·+ 1621y − 49

c3, c4, c9

c10
y65 − 79y64 + · · ·+ 1728y − 64

c6, c8 y65 − 50y64 + · · ·+ 7602434y − 83521

c7, c11, c12 y65 + 54y64 + · · ·+ 98y − 1
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(vi) Complex Volumes and Cusp Shapes

Solutions to Iu1
√
−1(vol +

√
−1CS) Cusp shape

u = 0.612176 + 0.789701I

a = 0.561126 + 0.096922I

b = −0.952670− 0.404352I

6.34514 + 1.30632I 13.77211− 1.31410I

u = 0.612176− 0.789701I

a = 0.561126− 0.096922I

b = −0.952670 + 0.404352I

6.34514− 1.30632I 13.77211 + 1.31410I

u = −0.747787 + 0.667407I

a = −0.360811 + 0.449280I

b = −0.034903 + 0.726729I

−0.65467− 1.56191I 6.00000 + 0.I

u = −0.747787− 0.667407I

a = −0.360811− 0.449280I

b = −0.034903− 0.726729I

−0.65467 + 1.56191I 6.00000 + 0.I

u = 0.537868 + 0.834733I

a = −0.578993− 0.033369I

b = 0.891890 + 0.462986I

2.20984 + 5.53743I 9.36866− 4.50579I

u = 0.537868− 0.834733I

a = −0.578993 + 0.033369I

b = 0.891890− 0.462986I

2.20984− 5.53743I 9.36866 + 4.50579I

u = 0.879407 + 0.497658I

a = 1.025300 + 0.888790I

b = −0.712730 + 0.316213I

0.21641− 3.44473I 7.87016 + 8.48336I

u = 0.879407− 0.497658I

a = 1.025300− 0.888790I

b = −0.712730− 0.316213I

0.21641 + 3.44473I 7.87016− 8.48336I

u = 0.698155 + 0.733599I

a = −0.513257− 0.173198I

b = 1.036060 + 0.336652I

2.63490− 2.89952I 9.88169 + 2.65135I

u = 0.698155− 0.733599I

a = −0.513257 + 0.173198I

b = 1.036060− 0.336652I

2.63490 + 2.89952I 9.88169− 2.65135I
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Solutions to Iu1
√
−1(vol +

√
−1CS) Cusp shape

u = 1.04736

a = −0.0308709
b = 1.43162

3.32536 1.90800

u = −0.688518 + 0.611372I

a = −2.95116 + 0.90249I

b = 1.56873 + 0.00323I

2.81749− 1.96826I 8.01195 + 0.26172I

u = −0.688518− 0.611372I

a = −2.95116− 0.90249I

b = 1.56873− 0.00323I

2.81749 + 1.96826I 8.01195− 0.26172I

u = −0.859363 + 0.654709I

a = 0.345067− 0.440186I

b = 0.113262− 0.740531I

2.97311 + 2.54501I 0

u = −0.859363− 0.654709I

a = 0.345067 + 0.440186I

b = 0.113262 + 0.740531I

2.97311− 2.54501I 0

u = −0.792220 + 0.742732I

a = 2.28438− 0.98600I

b = −1.61762− 0.02352I

8.72128 + 0.76781I 0

u = −0.792220− 0.742732I

a = 2.28438 + 0.98600I

b = −1.61762 + 0.02352I

8.72128− 0.76781I 0

u = −0.879226 + 0.208718I

a = −0.212799 + 0.396317I

b = −0.139382 + 0.414404I

−1.47345 + 0.81303I −1.06179− 2.21079I

u = −0.879226− 0.208718I

a = −0.212799− 0.396317I

b = −0.139382− 0.414404I

−1.47345− 0.81303I −1.06179 + 2.21079I

u = 1.018090 + 0.446326I

a = −1.00410− 1.10254I

b = 0.594982− 0.430810I

−5.61394− 4.98473I 0
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Solutions to Iu1
√
−1(vol +

√
−1CS) Cusp shape

u = 1.018090− 0.446326I

a = −1.00410 + 1.10254I

b = 0.594982 + 0.430810I

−5.61394 + 4.98473I 0

u = −1.090720 + 0.327345I

a = 0.346639− 0.382185I

b = 0.354858− 0.503499I

−6.33395 + 1.70228I 0

u = −1.090720− 0.327345I

a = 0.346639 + 0.382185I

b = 0.354858 + 0.503499I

−6.33395− 1.70228I 0

u = 0.835134 + 0.207071I

a = 1.74135 + 0.81734I

b = −0.458541 + 0.146079I

−4.20314 + 2.29651I 7.92045 + 3.19787I

u = 0.835134− 0.207071I

a = 1.74135− 0.81734I

b = −0.458541− 0.146079I

−4.20314− 2.29651I 7.92045− 3.19787I

u = −0.942425 + 0.650639I

a = −0.339182 + 0.434920I

b = −0.173665 + 0.754967I

−1.25054 + 6.68721I 0

u = −0.942425− 0.650639I

a = −0.339182− 0.434920I

b = −0.173665− 0.754967I

−1.25054− 6.68721I 0

u = −0.477249 + 1.048800I

a = 1.83392− 0.00459I

b = −1.66803 + 0.12607I

11.03680− 7.80758I 0

u = −0.477249− 1.048800I

a = 1.83392 + 0.00459I

b = −1.66803− 0.12607I

11.03680 + 7.80758I 0

u = 1.121100 + 0.284148I

a = 0.127434 + 0.111845I

b = −1.44392− 0.12372I

−0.503562 + 0.442865I 0
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Solutions to Iu1
√
−1(vol +

√
−1CS) Cusp shape

u = 1.121100− 0.284148I

a = 0.127434− 0.111845I

b = −1.44392 + 0.12372I

−0.503562− 0.442865I 0

u = −0.542642 + 1.041680I

a = −1.84192 + 0.12408I

b = 1.67890− 0.10309I

15.4602− 3.2500I 0

u = −0.542642− 1.041680I

a = −1.84192− 0.12408I

b = 1.67890 + 0.10309I

15.4602 + 3.2500I 0

u = −1.000100 + 0.618281I

a = 1.89737− 1.82085I

b = −1.58542− 0.10501I

1.82316 + 6.85461I 0

u = −1.000100− 0.618281I

a = 1.89737 + 1.82085I

b = −1.58542 + 0.10501I

1.82316− 6.85461I 0

u = −0.929923 + 0.728312I

a = −1.97076 + 1.33085I

b = 1.62385 + 0.07311I

8.30513 + 4.82290I 0

u = −0.929923− 0.728312I

a = −1.97076− 1.33085I

b = 1.62385− 0.07311I

8.30513− 4.82290I 0

u = 0.716718 + 0.381500I

a = −1.220570− 0.577631I

b = 0.643611− 0.098429I

0.785742− 0.346166I 11.27090 + 0.19465I

u = 0.716718− 0.381500I

a = −1.220570 + 0.577631I

b = 0.643611 + 0.098429I

0.785742 + 0.346166I 11.27090− 0.19465I

u = −0.616760 + 1.016660I

a = 1.86366− 0.26965I

b = −1.68444 + 0.07351I

12.05520 + 1.42142I 0
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Solutions to Iu1
√
−1(vol +

√
−1CS) Cusp shape

u = −0.616760− 1.016660I

a = 1.86366 + 0.26965I

b = −1.68444− 0.07351I

12.05520− 1.42142I 0

u = 0.965461 + 0.702359I

a = 0.835684 + 0.911173I

b = −0.858855 + 0.509945I

1.85518− 2.58936I 0

u = 0.965461− 0.702359I

a = 0.835684− 0.911173I

b = −0.858855− 0.509945I

1.85518 + 2.58936I 0

u = −1.19939
a = 0.542136

b = 0.558137

0.215305 0

u = −1.223990 + 0.070272I

a = −0.568813 + 0.167355I

b = −0.598816 + 0.153922I

−3.79500− 3.51729I 0

u = −1.223990− 0.070272I

a = −0.568813− 0.167355I

b = −0.598816− 0.153922I

−3.79500 + 3.51729I 0

u = 1.036490 + 0.697733I

a = −0.809759− 0.942093I

b = 0.818309− 0.567364I

5.09312− 6.92778I 0

u = 1.036490− 0.697733I

a = −0.809759 + 0.942093I

b = 0.818309 + 0.567364I

5.09312 + 6.92778I 0

u = 1.084460 + 0.684896I

a = 0.789764 + 0.966569I

b = −0.784743 + 0.601883I

0.58292− 11.22380I 0

u = 1.084460− 0.684896I

a = 0.789764− 0.966569I

b = −0.784743− 0.601883I

0.58292 + 11.22380I 0
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Solutions to Iu1
√
−1(vol +

√
−1CS) Cusp shape

u = −1.113940 + 0.786858I

a = −1.41064 + 1.35680I

b = 1.66142 + 0.14314I

10.51140 + 5.10195I 0

u = −1.113940− 0.786858I

a = −1.41064− 1.35680I

b = 1.66142− 0.14314I

10.51140− 5.10195I 0

u = −1.163830 + 0.759847I

a = 1.29115− 1.43417I

b = −1.65344− 0.16744I

13.5310 + 9.7563I 0

u = −1.163830− 0.759847I

a = 1.29115 + 1.43417I

b = −1.65344 + 0.16744I

13.5310− 9.7563I 0

u = −1.192080 + 0.730572I

a = −1.21566 + 1.50565I

b = 1.64210 + 0.18253I

8.8189 + 14.2263I 0

u = −1.192080− 0.730572I

a = −1.21566− 1.50565I

b = 1.64210− 0.18253I

8.8189− 14.2263I 0

u = 1.42411

a = 0.159460

b = −1.60305
7.84976 0

u = 1.42552 + 0.07021I

a = −0.161047− 0.012113I

b = 1.60335 + 0.03552I

3.90623 + 4.17049I 0

u = 1.42552− 0.07021I

a = −0.161047 + 0.012113I

b = 1.60335− 0.03552I

3.90623− 4.17049I 0

u = 0.012164 + 0.540343I

a = 0.787036− 0.425151I

b = −0.383178− 0.436316I

−3.21514 + 1.52290I 5.38087− 4.43310I
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Solutions to Iu1
√
−1(vol +

√
−1CS) Cusp shape

u = 0.012164− 0.540343I

a = 0.787036 + 0.425151I

b = −0.383178 + 0.436316I

−3.21514− 1.52290I 5.38087 + 4.43310I

u = 0.377484 + 0.366802I

a = 0.07583− 1.59486I

b = 1.322440− 0.065855I

2.05865− 3.23471I 10.89405 + 4.40187I

u = 0.377484− 0.366802I

a = 0.07583 + 1.59486I

b = 1.322440 + 0.065855I

2.05865 + 3.23471I 10.89405− 4.40187I

u = 0.348475

a = −2.14252
b = −1.35387

5.84839 16.9730

u = 0.260517

a = −1.67780
b = 0.360345

0.625974 16.0870
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II. Iu
2 = 〈b, a3 + a2 − 1, u + 1〉

(i) Arc colorings

a2 =

(
0
−1

)
a5 =

(
1
0

)
a6 =

(
1
1

)
a3 =

(
1
0

)
a10 =

(
a
0

)
a11 =

(
a
0

)
a7 =

(
a2 + 1

1

)
a1 =

(
−1
−1

)
a4 =

(
1
0

)
a9 =

(
a
0

)
a8 =

(
2a
a

)
a12 =

(
2a2 + a− 2

a2 − 1

)

(ii) Obstruction class = 1

(iii) Cusp Shapes = −2a2 + 2a+ 2
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(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing

c1, c2 (u− 1)3

c3, c4, c9

c10
u3

c5 (u+ 1)3

c6, c8 u3 − u2 + 1

c7 u3 + u2 + 2u+ 1

c11, c12 u3 − u2 + 2u− 1
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(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing

c1, c2, c5 (y − 1)3

c3, c4, c9

c10
y3

c6, c8 y3 − y2 + 2y − 1

c7, c11, c12 y3 + 3y2 + 2y − 1
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(vi) Complex Volumes and Cusp Shapes

Solutions to Iu2
√
−1(vol +

√
−1CS) Cusp shape

u = −1.00000
a = −0.877439 + 0.744862I

b = 0

−4.66906− 2.82812I −0.18504 + 4.10401I

u = −1.00000
a = −0.877439− 0.744862I

b = 0

−4.66906 + 2.82812I −0.18504− 4.10401I

u = −1.00000
a = 0.754878

b = 0

−0.531480 2.37010
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III. Iu
3 = 〈b2 − 2, a3 − a2 + 1, u− 1〉

(i) Arc colorings

a2 =

(
0
1

)
a5 =

(
1
0

)
a6 =

(
1
1

)
a3 =

(
−1
0

)
a10 =

(
a
b

)
a11 =

(
b+ a
b

)
a7 =

(
ba+ a2 + 1

ba+ 1

)
a1 =

(
1
1

)
a4 =

(
ba+ 1

2

)
a9 =

(
−b− a
−b

)
a8 =

(
−b− 2a
−b− a

)
a12 =

(
−a2b− 2a2 + b+ a+ 2
−a2b− a2 + b+ 1

)

(ii) Obstruction class = 1

(iii) Cusp Shapes = −4a+ 8
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(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing

c1, c5 (u− 1)6

c2 (u+ 1)6

c3, c4, c9

c10
(u2 − 2)3

c6, c8 (u3 + u2 − 1)2

c7 (u3 − u2 + 2u− 1)2

c11, c12 (u3 + u2 + 2u+ 1)2
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(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing

c1, c2, c5 (y − 1)6

c3, c4, c9

c10
(y − 2)6

c6, c8 (y3 − y2 + 2y − 1)2

c7, c11, c12 (y3 + 3y2 + 2y − 1)2
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(vi) Complex Volumes and Cusp Shapes

Solutions to Iu3
√
−1(vol +

√
−1CS) Cusp shape

u = 1.00000

a = 0.877439 + 0.744862I

b = 1.41421

0.26574 + 2.82812I 4.49024− 2.97945I

u = 1.00000

a = 0.877439 + 0.744862I

b = −1.41421
0.26574 + 2.82812I 4.49024− 2.97945I

u = 1.00000

a = 0.877439− 0.744862I

b = 1.41421

0.26574− 2.82812I 4.49024 + 2.97945I

u = 1.00000

a = 0.877439− 0.744862I

b = −1.41421
0.26574− 2.82812I 4.49024 + 2.97945I

u = 1.00000

a = −0.754878
b = 1.41421

4.40332 11.0200

u = 1.00000

a = −0.754878
b = −1.41421

4.40332 11.0200
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IV. u-Polynomials

Crossings u-Polynomials at each crossing

c1 ((u− 1)9)(u65 + 28u64 + · · ·+ 1621u+ 49)

c2 ((u− 1)3)(u+ 1)6(u65 + 4u64 + · · · − 51u+ 7)

c3, c4, c9

c10
u3(u2 − 2)3(u65 − u64 + · · · − 8u− 8)

c5 ((u− 1)6)(u+ 1)3(u65 + 4u64 + · · · − 51u+ 7)

c6, c8 (u3 − u2 + 1)(u3 + u2 − 1)2(u65 + 2u64 + · · ·+ 2788u+ 289)

c7 ((u3 − u2 + 2u− 1)2)(u3 + u2 + 2u+ 1)(u65 − 2u64 + · · ·+ 8u+ 1)

c11, c12 (u3 − u2 + 2u− 1)(u3 + u2 + 2u+ 1)2(u65 − 2u64 + · · ·+ 8u+ 1)
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V. Riley Polynomials

Crossings Riley Polynomials at each crossing

c1 ((y − 1)9)(y65 + 28y64 + · · ·+ 644709y − 2401)

c2, c5 ((y − 1)9)(y65 − 28y64 + · · ·+ 1621y − 49)

c3, c4, c9

c10
y3(y − 2)6(y65 − 79y64 + · · ·+ 1728y − 64)

c6, c8 ((y3 − y2 + 2y − 1)3)(y65 − 50y64 + · · ·+ 7602434y − 83521)

c7, c11, c12 ((y3 + 3y2 + 2y − 1)3)(y65 + 54y64 + · · ·+ 98y − 1)
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