
11a345 (K11a345)

A knot diagram1

Linearized knot diagam

9 7 1 8 11 10 2 4 3 6 5

Solving Sequence

5,8 4 1,9 2 3 7 11 6 10
c4 c8 c1 c3 c7 c11 c5 c10

c2, c6, c9

Ideals for irreducible components2of Xpar

Iu1 = 〈−1.06878× 1064u54 − 1.33106× 1064u53 + · · ·+ 2.34911× 1064b+ 3.10634× 1065,

− 4.96423× 1064u54 − 3.38365× 1065u53 + · · ·+ 4.46331× 1065a+ 4.84254× 1066,

u55 + 2u54 + · · · − 21u− 19〉
Iu2 = 〈−u9 − 2u7 − 3u6 − 4u5 − 7u4 − u3 − 10u2 + b− 3,

u9 − 2u8 + 4u7 − 5u6 + 8u5 − 11u4 + 7u3 − 9u2 + a+ 2u− 5,

u10 − u9 + 4u8 − 2u7 + 9u6 − 3u5 + 10u4 − u3 + 5u2 + 1〉

* 2 irreducible components of dimC = 0, with total 65 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 = 〈−1.07× 1064u54 − 1.33× 1064u53 + · · ·+ 2.35× 1064b + 3.11×

1065, −4.96× 1064u54 − 3.38× 1065u53 + · · ·+ 4.46× 1065a + 4.84×
1066, u55 + 2u54 + · · · − 21u− 19〉

(i) Arc colorings

a5 =

(
1
0

)
a8 =

(
0
u

)
a4 =

(
1
u2

)
a1 =

(
0.111223u54 + 0.758104u53 + · · · − 2.14133u− 10.8497
0.454971u54 + 0.566623u53 + · · ·+ 0.405867u− 13.2235

)
a9 =

(
u

u3 + u

)
a2 =

(
0.237528u54 + 0.475907u53 + · · · − 8.87677u− 2.80560
0.821183u54 + 1.24967u53 + · · · − 15.1607u− 15.3408

)
a3 =

(
−0.203904u54 + 1.47436u53 + · · ·+ 12.2860u− 39.9386
−0.967112u54 − 1.05043u53 + · · ·+ 16.7082u− 2.90059

)
a7 =

(
−1.45501u54 − 2.10564u53 + · · ·+ 32.3133u+ 9.63822
−0.567890u54 − 1.35518u53 + · · ·+ 23.9697u+ 10.6270

)
a11 =

(
0.566195u54 + 1.32473u53 + · · · − 1.73546u− 24.0732
0.454971u54 + 0.566623u53 + · · ·+ 0.405867u− 13.2235

)
a6 =

(
1.49742u54 + 2.39469u53 + · · · − 43.4290u− 0.564570
0.356541u54 + 0.824208u53 + · · · − 9.96821u− 10.6136

)
a10 =

(
−0.0874572u54 − 1.59572u53 + · · ·+ 35.1757u+ 23.3627
−0.419464u54 − 0.762736u53 + · · ·+ 15.0261u+ 9.25174

)
a10 =

(
−0.0874572u54 − 1.59572u53 + · · ·+ 35.1757u+ 23.3627
−0.419464u54 − 0.762736u53 + · · ·+ 15.0261u+ 9.25174

)

(ii) Obstruction class = −1

(iii) Cusp Shapes = 2.37110u54 + 5.51320u53 + · · · − 14.4173u− 120.988
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(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing

c1 u55 + 3u54 + · · ·+ 3u2 + 1

c2, c7 u55 − u54 + · · · − 8u+ 88

c3 u55 − 9u54 + · · · − 76u+ 7

c4, c8 u55 − 2u54 + · · · − 21u+ 19

c5, c6, c10

c11
u55 + u54 + · · · − 5u+ 7

c9 u55 + 12u53 + · · · − 2271u+ 6677
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(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing

c1 y55 − 3y54 + · · · − 6y − 1

c2, c7 y55 + 45y54 + · · · − 134048y − 7744

c3 y55 + 3y54 + · · · − 160y − 49

c4, c8 y55 + 30y54 + · · · − 927y − 361

c5, c6, c10

c11
y55 + 69y54 + · · · − 843y − 49

c9 y55 + 24y54 + · · · − 671436323y − 44582329
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(vi) Complex Volumes and Cusp Shapes

Solutions to Iu1
√
−1(vol +

√
−1CS) Cusp shape

u = −0.401482 + 0.925485I

a = −2.81752− 0.40677I

b = −0.01279 + 1.63475I

12.00640 + 0.63513I −0.597872 + 0.536133I

u = −0.401482− 0.925485I

a = −2.81752 + 0.40677I

b = −0.01279− 1.63475I

12.00640− 0.63513I −0.597872− 0.536133I

u = −0.476583 + 0.910485I

a = 2.02609 + 0.84809I

b = −0.19570− 1.65977I

12.54410− 5.30776I −0.93873 + 5.45617I

u = −0.476583− 0.910485I

a = 2.02609− 0.84809I

b = −0.19570 + 1.65977I

12.54410 + 5.30776I −0.93873− 5.45617I

u = 0.312846 + 0.902609I

a = −0.594280− 0.941337I

b = 0.140808− 0.966052I

3.17927 + 3.14967I −1.09390− 6.92052I

u = 0.312846− 0.902609I

a = −0.594280 + 0.941337I

b = 0.140808 + 0.966052I

3.17927− 3.14967I −1.09390 + 6.92052I

u = 0.415600 + 0.985014I

a = −0.590021− 0.574831I

b = 0.610435 + 1.043970I

3.21288 + 1.41327I −0.79892− 2.47902I

u = 0.415600− 0.985014I

a = −0.590021 + 0.574831I

b = 0.610435− 1.043970I

3.21288− 1.41327I −0.79892 + 2.47902I

u = 0.912208 + 0.038959I

a = −0.394969 + 0.552527I

b = 0.02833 + 1.64604I

10.07850− 2.31202I −1.07799 + 2.78280I

u = 0.912208− 0.038959I

a = −0.394969− 0.552527I

b = 0.02833− 1.64604I

10.07850 + 2.31202I −1.07799− 2.78280I
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Solutions to Iu1
√
−1(vol +

√
−1CS) Cusp shape

u = 0.311945 + 1.050300I

a = 1.362230 + 0.285561I

b = −0.518495− 0.178316I

−3.26165 + 2.54833I −12.38074 + 0.I

u = 0.311945− 1.050300I

a = 1.362230− 0.285561I

b = −0.518495 + 0.178316I

−3.26165− 2.54833I −12.38074 + 0.I

u = 1.061010 + 0.282738I

a = 0.149658− 0.140466I

b = −0.420813− 0.866276I

5.77965− 5.30825I 0.+ 6.19930I

u = 1.061010− 0.282738I

a = 0.149658 + 0.140466I

b = −0.420813 + 0.866276I

5.77965 + 5.30825I 0.− 6.19930I

u = −0.071907 + 0.862619I

a = 1.13431− 0.98072I

b = −0.178670 + 1.238420I

1.097690− 0.148579I −6.50751− 0.03024I

u = −0.071907− 0.862619I

a = 1.13431 + 0.98072I

b = −0.178670− 1.238420I

1.097690 + 0.148579I −6.50751 + 0.03024I

u = −0.444288 + 0.734086I

a = 0.286988 + 0.144362I

b = 0.12278− 1.74080I

13.12830 + 1.45980I −0.69339 + 1.95269I

u = −0.444288− 0.734086I

a = 0.286988− 0.144362I

b = 0.12278 + 1.74080I

13.12830− 1.45980I −0.69339− 1.95269I

u = −0.326526 + 1.106980I

a = −0.974994 + 0.074120I

b = 0.472889 + 0.479834I

−1.01300− 1.69462I 0

u = −0.326526− 1.106980I

a = −0.974994− 0.074120I

b = 0.472889− 0.479834I

−1.01300 + 1.69462I 0
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Solutions to Iu1
√
−1(vol +

√
−1CS) Cusp shape

u = −0.345937 + 0.758860I

a = −0.84685 + 1.65125I

b = 0.04042 + 1.69986I

12.61370− 3.89122I −0.20719 + 8.96757I

u = −0.345937− 0.758860I

a = −0.84685− 1.65125I

b = 0.04042− 1.69986I

12.61370 + 3.89122I −0.20719− 8.96757I

u = −0.070037 + 1.186880I

a = −0.772712− 0.062250I

b = 0.456547 + 0.410612I

−1.14656− 1.61384I 0

u = −0.070037− 1.186880I

a = −0.772712 + 0.062250I

b = 0.456547− 0.410612I

−1.14656 + 1.61384I 0

u = 0.262970 + 0.735642I

a = −2.80343 + 0.00413I

b = −0.073778− 0.672365I

3.83511− 0.35945I −0.43782− 1.63118I

u = 0.262970− 0.735642I

a = −2.80343− 0.00413I

b = −0.073778 + 0.672365I

3.83511 + 0.35945I −0.43782 + 1.63118I

u = −0.427599 + 1.157360I

a = 1.55960 + 0.23930I

b = −0.371626− 0.726720I

−1.61640− 5.63449I 0

u = −0.427599− 1.157360I

a = 1.55960− 0.23930I

b = −0.371626 + 0.726720I

−1.61640 + 5.63449I 0

u = −0.499880 + 1.150480I

a = −1.164720 + 0.331774I

b = 0.864118− 0.012965I

0.07105− 6.42965I 0

u = −0.499880− 1.150480I

a = −1.164720− 0.331774I

b = 0.864118 + 0.012965I

0.07105 + 6.42965I 0
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Solutions to Iu1
√
−1(vol +

√
−1CS) Cusp shape

u = 0.364876 + 0.632638I

a = 2.34792− 0.06805I

b = −0.645292 + 0.720286I

4.35568 + 2.03916I 0.91927− 6.28505I

u = 0.364876− 0.632638I

a = 2.34792 + 0.06805I

b = −0.645292− 0.720286I

4.35568− 2.03916I 0.91927 + 6.28505I

u = −0.710497 + 0.126727I

a = 0.289263− 0.813765I

b = −0.583790 + 0.094289I

2.94002 + 1.90835I −3.01939− 3.01750I

u = −0.710497− 0.126727I

a = 0.289263 + 0.813765I

b = −0.583790− 0.094289I

2.94002− 1.90835I −3.01939 + 3.01750I

u = −0.515161 + 1.175820I

a = 0.243302− 0.148831I

b = −0.118294 + 0.339429I

−1.10271− 2.46020I 0

u = −0.515161− 1.175820I

a = 0.243302 + 0.148831I

b = −0.118294− 0.339429I

−1.10271 + 2.46020I 0

u = −1.234950 + 0.406378I

a = 0.056972 + 0.536788I

b = −0.12025 + 1.66551I

14.5361 + 7.4191I 0

u = −1.234950− 0.406378I

a = 0.056972− 0.536788I

b = −0.12025− 1.66551I

14.5361− 7.4191I 0

u = 0.511227 + 1.223850I

a = 1.80919− 0.59265I

b = −0.09200 + 1.63412I

6.56631 + 7.31158I 0

u = 0.511227− 1.223850I

a = 1.80919 + 0.59265I

b = −0.09200− 1.63412I

6.56631− 7.31158I 0
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Solutions to Iu1
√
−1(vol +

√
−1CS) Cusp shape

u = 0.615900 + 1.225140I

a = −1.385260− 0.069629I

b = 0.588670− 0.914922I

2.82511 + 11.22660I 0

u = 0.615900− 1.225140I

a = −1.385260 + 0.069629I

b = 0.588670 + 0.914922I

2.82511− 11.22660I 0

u = 0.817752 + 1.114980I

a = 0.672880 + 0.363392I

b = −0.117271 + 0.670556I

−0.18164 + 3.45397I 0

u = 0.817752− 1.114980I

a = 0.672880− 0.363392I

b = −0.117271− 0.670556I

−0.18164− 3.45397I 0

u = −0.615666 + 0.002465I

a = −0.603564− 0.058474I

b = 0.151090− 0.780801I

1.58788 + 1.71112I −2.31712− 4.70415I

u = −0.615666− 0.002465I

a = −0.603564 + 0.058474I

b = 0.151090 + 0.780801I

1.58788− 1.71112I −2.31712 + 4.70415I

u = 0.780839 + 1.175860I

a = −0.977962− 0.072520I

b = 0.11048− 1.52706I

5.67173 + 3.68365I 0

u = 0.780839− 1.175860I

a = −0.977962 + 0.072520I

b = 0.11048 + 1.52706I

5.67173− 3.68365I 0

u = −0.71320 + 1.26334I

a = −1.53597− 0.11861I

b = 0.17113 + 1.68532I

11.7421− 14.2160I 0

u = −0.71320− 1.26334I

a = −1.53597 + 0.11861I

b = 0.17113− 1.68532I

11.7421 + 14.2160I 0
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Solutions to Iu1
√
−1(vol +

√
−1CS) Cusp shape

u = 0.32406 + 1.47876I

a = −0.398309 + 0.645182I

b = 0.04652− 1.56492I

5.43122 + 2.80843I 0

u = 0.32406− 1.47876I

a = −0.398309− 0.645182I

b = 0.04652 + 1.56492I

5.43122− 2.80843I 0

u = −0.99875 + 1.14713I

a = 0.882856− 0.413980I

b = −0.02860− 1.62809I

7.90755− 3.97377I 0

u = −0.99875− 1.14713I

a = 0.882856 + 0.413980I

b = −0.02860 + 1.62809I

7.90755 + 3.97377I 0

u = 0.322466

a = −1.13192
b = 0.346289

−0.742548 −13.8050
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II.
Iu
2 = 〈−u9−2u7 + · · ·+ b−3, u9−2u8 + · · ·+a−5, u10−u9 + · · ·+5u2 +1〉

(i) Arc colorings

a5 =

(
1
0

)
a8 =

(
0
u

)
a4 =

(
1
u2

)
a1 =

(
−u9 + 2u8 − 4u7 + 5u6 − 8u5 + 11u4 − 7u3 + 9u2 − 2u+ 5

u9 + 2u7 + 3u6 + 4u5 + 7u4 + u3 + 10u2 + 3

)
a9 =

(
u

u3 + u

)
a2 =

(
u8 − u7 + 4u6 − 2u5 + 9u4 − 3u3 + 10u2 − u+ 5
u9 + 2u7 + 3u6 + 4u5 + 7u4 + u3 + 11u2 + 3

)
a3 =

(
u9 − 5u8 + 8u7 − 17u6 + 16u5 − 35u4 + 20u3 − 32u2 + 6u− 10
u9 − 3u8 + 6u7 − 9u6 + 12u5 − 17u4 + 14u3 − 12u2 + 4u− 2

)
a7 =

(
5u9 − 5u8 + 19u7 − 9u6 + 41u5 − 13u4 + 41u3 − 2u2 + 15u+ 1

3u9 − 4u8 + 12u7 − 8u6 + 24u5 − 13u4 + 23u3 − 4u2 + 5u

)
a11 =

(
2u8 − 2u7 + 8u6 − 4u5 + 18u4 − 6u3 + 19u2 − 2u+ 8

u9 + 2u7 + 3u6 + 4u5 + 7u4 + u3 + 10u2 + 3

)
a6 =

(
−u9 + 5u8 − 9u7 + 17u6 − 18u5 + 33u4 − 24u3 + 28u2 − 7u+ 6
−3u9 + 3u8 − 11u7 + 5u6 − 23u5 + 7u4 − 21u3 − 6u− 2

)
a10 =

(
−6u9 + 5u8 − 20u7 + 5u6 − 41u5 + 4u4 − 34u3 − 11u2 − 7u− 5

−u8 + 2u7 − 5u6 + 5u5 − 10u4 + 9u3 − 11u2 + 5u− 3

)
a10 =

(
−6u9 + 5u8 − 20u7 + 5u6 − 41u5 + 4u4 − 34u3 − 11u2 − 7u− 5

−u8 + 2u7 − 5u6 + 5u5 − 10u4 + 9u3 − 11u2 + 5u− 3

)

(ii) Obstruction class = 1

(iii) Cusp Shapes = u9 − 4u8 + 7u7 − 12u6 + 12u5 − 21u4 + 13u3 − 18u2 − 9
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(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing

c1 u10 − 2u9 + u8 − u6 − u5 + 3u4 + u3 − u2 − u+ 1

c2 u10 + 5u8 + u7 + 10u6 + 3u5 + 9u4 + 2u3 + 4u2 + u+ 1

c3 u10 + 3u7 + 3u6 − 2u5 − 3u4 + u3 + 4u2 + 3u+ 1

c4 u10 − u9 + 4u8 − 2u7 + 9u6 − 3u5 + 10u4 − u3 + 5u2 + 1

c5, c6 u10 + 7u8 + 17u6 + 17u4 − u3 + 7u2 − 2u+ 1

c7 u10 + 5u8 − u7 + 10u6 − 3u5 + 9u4 − 2u3 + 4u2 − u+ 1

c8 u10 + u9 + 4u8 + 2u7 + 9u6 + 3u5 + 10u4 + u3 + 5u2 + 1

c9 u10 + u9 − u8 − u7 + 3u6 + u5 − u4 + u2 + 2u+ 1

c10, c11 u10 + 7u8 + 17u6 + 17u4 + u3 + 7u2 + 2u+ 1
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(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing

c1 y10 − 2y9 − y8 + 9y6 − 11y5 + 15y4 − 11y3 + 9y2 − 3y + 1

c2, c7 y10 + 10y9 + · · ·+ 7y + 1

c3 y10 + 6y8 − 15y7 + 29y6 − 26y5 + 19y4 − 7y3 + 4y2 − y + 1

c4, c8 y10 + 7y9 + · · ·+ 10y + 1

c5, c6, c10

c11
y10 + 14y9 + · · ·+ 10y + 1

c9 y10 − 3y9 + 9y8 − 11y7 + 15y6 − 11y5 + 9y4 − y2 − 2y + 1
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(vi) Complex Volumes and Cusp Shapes

Solutions to Iu2
√
−1(vol +

√
−1CS) Cusp shape

u = 0.376339 + 0.979659I

a = −0.010197− 0.670492I

b = 0.177185 + 1.148900I

1.42305 + 1.66512I −4.81318− 3.74793I

u = 0.376339− 0.979659I

a = −0.010197 + 0.670492I

b = 0.177185− 1.148900I

1.42305− 1.66512I −4.81318 + 3.74793I

u = 0.081656 + 0.697719I

a = 2.80710 + 0.06561I

b = −0.383617 + 0.756267I

3.50766 + 1.39846I −4.77165− 3.39480I

u = 0.081656− 0.697719I

a = 2.80710− 0.06561I

b = −0.383617− 0.756267I

3.50766− 1.39846I −4.77165 + 3.39480I

u = −0.639127 + 1.159460I

a = −0.666258 + 0.191081I

b = 0.211333 + 0.326245I

−1.26483− 3.13412I −9.57651 + 7.99526I

u = −0.639127− 1.159460I

a = −0.666258− 0.191081I

b = 0.211333− 0.326245I

−1.26483 + 3.13412I −9.57651− 7.99526I

u = −0.207273 + 0.612220I

a = 2.20929− 0.95728I

b = −0.07477− 1.69713I

12.44750− 3.08863I −2.40432− 0.06420I

u = −0.207273− 0.612220I

a = 2.20929 + 0.95728I

b = −0.07477 + 1.69713I

12.44750 + 3.08863I −2.40432 + 0.06420I

u = 0.88840 + 1.31274I

a = −0.839929− 0.058905I

b = 0.06987− 1.53463I

5.27080 + 4.15690I −7.93433− 8.62435I

u = 0.88840− 1.31274I

a = −0.839929 + 0.058905I

b = 0.06987 + 1.53463I

5.27080− 4.15690I −7.93433 + 8.62435I
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III. u-Polynomials

Crossings u-Polynomials at each crossing

c1 (u10 − 2u9 + u8 − u6 − u5 + 3u4 + u3 − u2 − u+ 1)

· (u55 + 3u54 + · · ·+ 3u2 + 1)

c2 (u10 + 5u8 + u7 + 10u6 + 3u5 + 9u4 + 2u3 + 4u2 + u+ 1)

· (u55 − u54 + · · · − 8u+ 88)

c3 (u10 + 3u7 + 3u6 − 2u5 − 3u4 + u3 + 4u2 + 3u+ 1)

· (u55 − 9u54 + · · · − 76u+ 7)

c4 (u10 − u9 + 4u8 − 2u7 + 9u6 − 3u5 + 10u4 − u3 + 5u2 + 1)

· (u55 − 2u54 + · · · − 21u+ 19)

c5, c6 (u10 + 7u8 + · · · − 2u+ 1)(u55 + u54 + · · · − 5u+ 7)

c7 (u10 + 5u8 − u7 + 10u6 − 3u5 + 9u4 − 2u3 + 4u2 − u+ 1)

· (u55 − u54 + · · · − 8u+ 88)

c8 (u10 + u9 + 4u8 + 2u7 + 9u6 + 3u5 + 10u4 + u3 + 5u2 + 1)

· (u55 − 2u54 + · · · − 21u+ 19)

c9 (u10 + u9 − u8 − u7 + 3u6 + u5 − u4 + u2 + 2u+ 1)

· (u55 + 12u53 + · · · − 2271u+ 6677)

c10, c11 (u10 + 7u8 + · · ·+ 2u+ 1)(u55 + u54 + · · · − 5u+ 7)
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IV. Riley Polynomials

Crossings Riley Polynomials at each crossing

c1 (y10 − 2y9 − y8 + 9y6 − 11y5 + 15y4 − 11y3 + 9y2 − 3y + 1)

· (y55 − 3y54 + · · · − 6y − 1)

c2, c7 (y10 + 10y9 + · · ·+ 7y + 1)(y55 + 45y54 + · · · − 134048y − 7744)

c3 (y10 + 6y8 − 15y7 + 29y6 − 26y5 + 19y4 − 7y3 + 4y2 − y + 1)

· (y55 + 3y54 + · · · − 160y − 49)

c4, c8 (y10 + 7y9 + · · ·+ 10y + 1)(y55 + 30y54 + · · · − 927y − 361)

c5, c6, c10

c11
(y10 + 14y9 + · · ·+ 10y + 1)(y55 + 69y54 + · · · − 843y − 49)

c9 (y10 − 3y9 + 9y8 − 11y7 + 15y6 − 11y5 + 9y4 − y2 − 2y + 1)

· (y55 + 24y54 + · · · − 671436323y − 44582329)
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