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4

A knot diagranﬂ

Ideals for irreducible component#ﬂ)f Xpar

It = (—u't = 2u'® — 60 — 9u® — 120" — 13u8 — 8u® — 5u* +u? +b,

utt + 2ut® 4 70 4 1068 + 1707 + 170’ 4 16u° + 10u* + 3u® +a — 2u — 1,

u'® 4 2u'? + 8u't + 12u% 4 23u® + 26u® + 28u” + 2208 + 10u° + 2u? — 4u® — 4u? —u — 1)
I¥ = (—1.77519 x 107 + 3.36042 x 1075 + - - - 4 4.02015 x 10756 — 3.79501 x 1075,

1.26819 x 1075433 — 1.95398 x 1070452 + - - - 4 4.02015 x 107%a — 7.98274 x 1076, 8 — % +

* 2 irreducible components of dim¢ = 0, with total 97 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

o Sut1)


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

I

I = (—u" —2u'+. . -4u?+b, ut+2u'%+.--+a—1, uB 420+ —u—1)

(i) Arc colorings

o ()

as =
[

as = <
—utt —2ut0 . 2u 1
ag = \ gy + 2419 + 6u® + 9ud + 1247 + 13u’ + 8u® + 5ut — u?
WHu +4u + 3P +5ut + 20 +u —u—1
ag = —u® — " —3u8 -3 — 2t — 2+ U+ u
(uu + 2010 + 61 + 8ud + 11u” + 10u’ + 6u® + 3u* — u® — 2u?

w9 + 20 + 7ud + 1067 + 16w’ + 16w’ + 13u* + 8u® +u? — 1
u'? + 20 + 600 4 8u® 4+ 10u® + 8u” + 2ub — 2u® — Hut — 4u?

—ult —2ut0 . —2u% )

ag = \u'? + 2u! 4+ 700 + 10u” + 1668 + 16017 + 13u8 + 8u® + vt —ud —u?2 —u

—ult —2ut0 w1
ain =\ 2utt + 400+ ... —u—1

—ul? —2ut w1 )

(ii) Obstruction class = —1

(iii) Cusp Shapes
= 4u'? + 4yt + 24410 4+ 200° 4 5208 + 3617 + 48u’ + 32u® + 24u* + 24ud + 16u? + 12u + 2



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
C1,C4,C7 u13_2u12_~_.“_u+1
€10, C11, C12
Ca, Cs w4200 + e + 1008 +120° — 8ut + 4 + 4P +u—1
c3,Cg uB +2u? -+ Bu+2
c8 u'® — 190" 4 .- 4+ 1856u — 256
Co ul® —19u'? + ... 4 1344u — 192




(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
C1,C4,C7 y13+12y12+_7y_1
€10, C11, C12
ca, Cs yB 1yt 4 49y —1
c3,Cq Yt —dy'? . 39y —4
c8 y? — 35y + ... 4+ 135168y — 65536
Co Yyt — 37y + ... 4+ 49152y — 36864




Solutions to I}

(vi) Complex Volumes and Cusp Shapes

V=1(vol + y=1C)

Cusp shape

u = —0.345201 + 1.0214401
a= 0.383027 4 0.0714511
b= 0.786816 + 0.2424161

—0.092600 — 0.7906341

—5.74730 — 0.207981

u = —0.345201 — 1.0214401
a= 0.383027 — 0.0714511
b= 0.786816 — 0.2424161

—0.092600 + 0.7906341

—5.74730 + 0.207981

u = —0.816966 + 0.2185161
a = —1.090410 — 0.6480201
b= 0.316522 — 0.9293611

—4.93693 + 9.426981

—10.17355 — 7.653181

u = —0.816966 — 0.2185161
a = —1.090410 + 0.6480201
b= 0.316522 + 0.9293611

—4.93693 — 9.426981

—10.17355 4 7.653181

u=0.242549 4 1.3207701
a= 231317+ 2.332631
b= —2.01116 — 2.584491

5.96169 — 6.151551

2.5842 — 14.21951

uw=0.242549 — 1.3207701
a= 2.31317 — 2.332631
b= —2.01116 + 2.584491

5.96169 + 6.151551

2.5842 + 14.21951

u= 0.609274
a = —2.87003 —2.44873 31.6660
b= 228717
uw = —0.08989 + 1.444117
0.86609 + 1.341541 13.07620 4- 0.193221 5.00344 + 0.650901

b= —1.31236 — 2.110037

u = —0.08989 — 1.444117
a= 0.86609 —1.341541
b= —1.31236 + 2.110031

13.07620 — 0.193221

5.00344 — 0.650901

u = —0.34207 4 1.411231
a = —0.20187 — 2.150801
b= —0.37276 + 3.063061

5.4451 4+ 17.83211

—1.52643 — 9.772431




Solutions to I}

V=1(vol + v=1CS)

Cusp shape

u = —0.34207 — 1.411231
a = —0.20187 + 2.150801
b= —0.37276 — 3.063061

5.4451 — 17.83211

—1.562643 + 9.772431

0.046940 + 0.4957761
0.665010 + 1.1163301

0.68765 — 1.395151

—0.97323 + 4.260241

b= 10.449357 + 0.0781611

= 0.046940 — 0.4957761
a 0.665010 — 1.1163301 0.68765 + 1.395151 | —0.97323 — 4.260241
b 0.449357 — 0.0781611




II.
Iy = (—1.78 X 10™u®343.36 X 107482 +. .. 44.02 X 1076 —3.80 X 1075, 1.27 X
1076483 —1.95x107%u%2 4. . . 4+4.02x 1070 —7.98 X 107¢, uB*—u®3+...—8u+1)

(i) Arc colorings

- ()
)
5
)

—0.315458u83 4 0.486047u8% + - - - 4+ 5.80096w + 1.98568
0.441574u3> — 0.835893u8? + - - - — 5.12507u + 0.0943996

0.789727u8® — 0.878458u82 + - - - + 11.7409u — 0.991810

ag = (o 518038u®® — 0.964879u%? + - - - — 4.65016u + 0772193)

aq =
a9 =
a5 =

ag =

—0.0980563u®3 + 0.387555u®? + - - - + 12.6062u + 1.72069
0.0831270u® — 0.0730730u2 + - - - — 4.39119u — 0.0245108

0.0825732u® 4 0.185608u%? + - - - — 8.24132u — 0.987882
0. 241456u8‘5 1.04811u®? + - - - + 5.35494u — 0.163213

)

u5 —|— 2u3 +u

—ub —ud +u

—0.567135u% + 0.694103u3? + - - - + 11.9492u + 1.30203
0.271257u® — 0.00854034u8? + - - - — 3.68237u — 0.132308

( —0.934228u83 4 0.597004u8% + - - - 4+ 6.80551w + 0.971587 )
ajl =

ag =
ag =

—0.0459951u®3 + 0.774208u? + - - - — 3.42474u + 0.306200

(ii) Obstruction class = —1

(iii) Cusp Shapes = —4.70327u® + 5.21911u%2 + - - - + 16.9568u — 8.13028



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
LT 3 ™ 8ut 1
€10, C11, C12
C2,Cs bt —Tu® 4 8u? 41
c3,Cg udt — ¥ ... 4 124914u + 10897
s (u*? 4+ 9u - —19u —1)?
Co (u*? 4+ 8utt + -+ 4u — 1)?




(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
C1,C4,C7 y84 +71y83 +~-~+392y2 +1
€10, C11, C12
c2,C5 YTy 416y + 1
€3, Co Yt — 29953 + ... 4+ 1118832658y + 118744609
Cs (y*? —29y*! + - — 99y + 1)?
Co (y42_42y41+_64y+1)2




Solutions to I3

(vi) Complex Volumes and Cusp Shapes

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

Cusp shape

0.518175 + 0.8699091
—0.038515 — 0.3613981
—0.396322 — 0.2791861

—2.21491 — 3.654431

0.518175 — 0.8699091
—0.038515 4 0.3613981
—0.396322 4 0.2791861

—2.21491 + 3.654431

—0.486616 4 0.9189911
0.669010 — 0.1496751
0.548977 + 0.3914831

2.27560 — 8.940341

—0.486616 — 0.9189911
0.669010 + 0.1496751
0.548977 — 0.3914831

2.27560 + 8.940341

—0.433633 4 0.9543091
—0.568715 4 0.0742681
—0.630900 — 0.3515161

—2.64853 — 4.936541

—0.433633 — 0.9543091
= —0.568715 — 0.0742681
—0.630900 + 0.3515161

—2.64853 + 4.936541

0.874722 + 0.3391021
0.230055 — 0.5159511
—0.327717 — 0.1973591

—0.08162 — 4.633661

0.874722 — 0.3391021
0.230055 + 0.5159511
—0.327717 4 0.1973591

—0.08162 + 4.633661

0.922673 + 0.1588391
0.134609 — 0.4752771
—0.171410 — 0.2162061

—0.40808 + 2.051651

0.922673 — 0.1588391
= 0.134609 + 0.4752771
= —0.171410 + 0.2162061

—0.40808 — 2.051651

10



Solutions to I3

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

Cusp shape

= 0.875995 + 0.2476221
—0.202518 + 0.4835951
0.264623 + 0.2276841

—4.19534 — 1.245031

—19.3254 + 4.75431

0.875995 — 0.2476221
= —0.202518 — 0.4835951
0.264623 — 0.2276841

—4.19534 + 1.245031

—19.3254 — 4.75431

0.589935 + 0.6871791
= —0.092443 + 0.5190151
0.441781 + 0.2276811

1.163260 — 0.3812531

—6.00000 + 5.043671

0.589935 — 0.6871791
—0.092443 — 0.5190151
0.441781 — 0.2276811

1.163260 4+ 0.3812531

—6.00000 — 5.043671

0.542934 + 0.9832921

= 0.024629 + 0.2118551 2.14428 — 7.173451 0
= 0.392576 + 0.3596011
= 0.542934 — 0.9832921
= 0.024629 — 0.2118551 2.14428 + 7.173451 0

0.392576 — 0.3596011

—0.829852 + 0.2470671
1.064070 + 0.5795751
—0.354088 +- 0.9626441

0.17793 4 13.601401

—5.67868 — 8.841421

—0.829852 — 0.2470671
1.064070 — 0.5795751
—0.354088 — 0.9626441

0.17793 — 13.601401

—5.67868 + 8.841421

—0.782980 + 0.1820231
1.108420 + 0.7715901
—0.240622 + 0.9000551

—2.64853 + 4.936541

—8.21045 — 3.855831

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

—0.782980 — 0.1820231
= 1.108420 — 0.7715901
= —0.240622 — 0.9000551

—2.64853 — 4.936541

—8.21045 + 3.855831
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Solutions to I3

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

Cusp shape

= —0.181275 + 1.2156901
—0.97248 — 1.684801
0.82732 + 2.939631

4.16290 — 2.678041

—0.181275 — 1.2156901
= —0.97248 + 1.684801
= 0.82732 — 2.939631

4.16290 + 2.678041

= —0.213038 + 1.2210807
= —0.273011 + 0.6399391
= 1.57872 —0.415991

1.163260 — 0.3812531

—0.213038 — 1.2210807
—0.273011 — 0.6399391
1.57872 + 0.415991

1.163260 + 0.3812531

0.223743 + 1.2618501
1.64598 + 2.469081
—1.44659 — 2.878401

5.38892

0.223743 — 1.2618501
= 1.64598 — 2.469081
= —1.44659 + 2.878401

5.38892

= —0.243997 + 1.2614301
= 0.79293 4 2.009311
= —0.39956 — 3.428721

—0.40808 + 2.051651

= —0.243997 — 1.2614301
= 0.79293 — 2.009311
= —0.39956 + 3.428721

—0.40808 — 2.051651

= 0.191076 + 1.2754001
= 1.83468 4 0.251981
= —1.397140 — 0.1554621

2.23419 — 2.192011

0.191076 — 1.2754001
= 1.83468 — 0.251981
= —1.397140 + 0.1554621

2.23419 4 2.192011

12



Solutions to I3

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

Cusp shape

= —0.654693 + 0.2530291
—0.661570 — 0.8977791
0.126788 — 1.0874001

5.45130 +- 4.890001

—2.04083 — 7.341501

—0.654693 — 0.2530297
= —0.661570 + 0.8977791
0.126788 + 1.0874001

5.45130 — 4.890001

—2.04083 + 7.341501

—0.097059 + 1.2958301

= —0.31003 — 1.388501 7.82402 — 3.096931 0
= —0.73782 + 1.566611

= —0.097059 — 1.2958301

= —0.31003 4 1.388501 7.82402 4 3.096931 0

—0.73782 — 1.566611

—0.689220 + 0.0809031
1.30178 + 1.199811
0.002720 + 0.8378251

—2.21491 + 3.654431

—12.4846 — 8.56991

—0.689220 — 0.0809031
1.30178 — 1.199811
0.002720 — 0.8378251

—2.21491 — 3.654431

—12.4846 + 8.56991

—0.396279 + 0.5660811
—1.262610 — 0.2170051
—0.358488 — 0.1310131

6.62858 — 1.391341

1.290119 + 0.4685191

—0.396279 — 0.5660811
—1.262610 + 0.2170051
—0.358488 4- 0.1310131

6.62858 + 1.391341

1.290119 — 0.4685191

—0.264019 + 1.2906601

= 0.906071 — 0.0470461 | —0.08162 + 4.633661 0
= —2.26160 — 0.544021

= —0.264019 — 1.2906601

= 0.906071 + 0.0470467 | —0.08162 — 4.633661 0

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

= —2.26160 + 0.544021

13



Solutions to I¥ V—=1(vol ++/—=1CS) Cusp shape
= 0.232670 4 1.2976201
= —2.13788 — 2.737331 1.63132 — 3.036207 0
= 1.91976 + 3.024291
= 0.232670 — 1.2976207
= —2.13788 + 2.737331 1.63132 + 3.036201 0

1.91976 — 3.024291

—0.665673 4+ 0.1167951
1.98351 — 0.730151
0.186269 — 0.3575891

0.97628 + 5.729041

—8.53885 — 9.665121

—0.665673 — 0.1167951
1.98351 + 0.730151
0.186269 + 0.3575891

0.97628 — 5.729041

—8.53885 + 9.665121

—0.671665 + 0.0288721
—1.86929 + 1.103081

= —0.181551 + 0.5951171

—4.19534 + 1.245031

—19.3254 — 4.75431

—0.671665 — 0.0288721
—1.86929 — 1.103081
—0.181551 — 0.5951171

—4.19534 — 1.245031

—19.3254 + 4.75431

—0.279831 + 1.3117001
—0.44458 — 2.144171
—0.20861 + 3.371941

2.14428 4 7.173451

—0.279831 — 1.3117007
—0.44458 + 2.144171
—0.20861 — 3.371941

2.14428 — 7.173451

0.169101 + 1.3330001
—1.96189 — 1.309991
1.49632 + 1.405781

6.83951

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

0.169101 — 1.3330001
—1.96189 + 1.309991
1.49632 — 1.405781

6.83951

14



Solutions to I3

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

Cusp shape

= —0.271899 + 1.3356001
= —0.976790 — 0.4363191
2.12600 - 1.187941

5.55420 + 9.145791

= —0.271899 — 1.3356001
= —0.976790 + 0.4363191
= 2.12600 — 1.187941

5.55420 — 9.145791

= 0.253751 + 1.3458401
= —0.46166 + 1.468871
= 0.20067 — 1.828771

3.26207 — 3.662731

0.253751 — 1.3458401
—0.46166 — 1.468871
0.20067 + 1.828771

3.26207 + 3.662731

0.400341 + 1.3155901
= —0.151092 + 0.5817451

4.16290 — 2.678041

= 0.400341 — 1.3155901
= —0.151092 — 0.5817451
= —0.210879 + 0.9963631

4.16290 4 2.678041

= 0.618543 + 0.0476491
= 2.80528 4 0.044141
= —2.15290 + 0.036381

1.63132 — 3.036207

16.2002 — 11.90331

= 0.618543 — 0.0476491
= 2.80528 — 0.044141
= —2.15290 — 0.036381

1.63132 + 3.036201

16.2002 + 11.90331

= 0.601189 + 0.1037051
= 0.620455 — 0.1015521
= —0.499415 — 0.6387111

—1.35422 — 0.522691

—7.55055 — 0.332021

0.601189 — 0.1037051
= 0.620455 + 0.1015521

U
a
b
U
a
b
U
a
b
U
a
b
U
a
b= —0.210879 — 0.9963631
U
a
b
U
a
b
U
a
b
U
a
b
U
a
b= —0.499415 + 0.6387111

—1.35422 + 0.522691

—7.55055 + 0.332021
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Solutions to I3

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

Cusp shape

= —0.012027 + 1.4025401
= —0.83750 — 1.494081
1.12949 + 2.234121

6.62858 — 1.391341

—0.012027 — 1.4025407
= —0.83750 + 1.494081
1.12949 — 2.234121

6.62858 4 1.391341

—0.325385 + 1.3741201
= —0.25382 — 2.118811
—0.35289 + 3.104531

2.27560 +- 8.940341

—0.325385 — 1.3741201
—0.25382 4 2.118811
—0.35289 — 3.104531

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

2.27560 — 8.940341

u = —0.26872 4 1.388721
a= 0.27275 + 2.178201
b= 0.48372 — 3.107031

10.65060 + 8.27956.1

u = —0.26872 — 1.388721
a= 0.27275 — 2.178201
0.48372 + 3.107031

10.65060 — 8.279561

—0.33963 + 1.395121
0.21657 + 2.131321
0.36363 — 3.072481

0.17793 4 13.601401

—0.33963 — 1.395121
0.21657 — 2.131321
0.36363 + 3.072481

b
u
a
b
u
a
b

0.17793 — 13.601401

= 0.36831 + 1.396681
= —0.009205 — 0.8514017
0.340567 + 1.2714501

0.97628 — 5.729041

0.36831 — 1.396681
—0.009205 + 0.8514011
= 0.340567 — 1.2714501

> & €| & €

0.97628 + 5.729041
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Solutions to I3

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

Cusp shape

= 0.21161 + 1.456661
—0.30774 — 1.388011
0.58867 4 1.863481

7.82402 — 3.096931

0.21161 — 1.456661
= —0.30774 4 1.388011
0.58867 — 1.863481

7.82402 + 3.096931

= 0.04309 + 1.472021
= 0.69091 4 1.447521
—1.01399 — 2.066951

5.45130 — 4.890001

0.04309 — 1.472021
0.69091 — 1.447521
—1.01399 + 2.066951

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

5.45130 + 4.890001

u= 0.36652 4+ 1.442631
a= 0.150102 + 0.9054381

b= —0.47705 — 1.336441

5.55420 — 9.145791

u= 0.36652 — 1.442631
a= 0.150102 — 0.9054381
b= —0.47705 + 1.336441

5.55420 + 9.145791

= 0.02486 + 1.516261
—0.69442 — 1.383311
1.06466 + 1.987091

10.65060 — 8.279561

0.02486 — 1.516261
—0.69442 + 1.383311
1.06466 — 1.987091

U
a
b
U
a
b

10.65060 + 8.279561

= 0411613 + 0.1440171
= —2.50177 — 0.616831
= 1.344230 + 0.2606711

2.23419 4 2.192011

—3.74038 — 7.888511

0.411613 — 0.1440171
—2.50177 + 0.616831
1.344230 — 0.2606711

> & €| & £

2.23419 — 2.1920171

—3.74038 + 7.888511
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Solutions to I3

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

Cusp shape

= 0.014444 + 0.3162451
—2.50337 + 0.436461
0.643308 + 0.9860791

3.26207 — 3.662731

—0.562666 +- 0.8204361

0.014444 — 0.3162451
= —2.50337 — 0.436461
0.643308 — 0.9860791

3.26207 + 3.662731

—0.562666 — 0.8204361

0.152196 + 0.1426591
3.54109 + 0.727391
—0.751283 — 0.5246511

—1.35422 — 0.522691

—7.55055 — 0.332021

0.152196 — 0.1426591
3.54109 — 0.727391
—0.751283 +- 0.5246511

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

—1.35422 + 0.522691

—7.55055 + 0.332021
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ITI. u-Polynomials

Crossings u-Polynomials at each crossing
C1,Cq,C7 (u13 o 1)(u84 +uB e 8u+ 1)
€10, C11; €12
o s (u'® + 2u™ + 70 + 100’ + 120° — 8u* 4 4u® + 4u” +u — 1)
St =T+ 8u? 4 1)
Cs3, Co (u'® +2u'? + - 4 bu+ 2)(u — ™ + - 4 124914 + 10897)
Cs (u'® — 19u'? 4 - - + 1856u — 256) (u*? + 9u*! +--- — 19u — 1)?
Co (u'® — 19u'? 4 - + 1344u — 192) (u™® + 8u*' + -+ - 4 4u — 1)?
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IV. Riley Polynomials

Crossings Riley Polynomials at each crossing
CLECT (18 12yt Ty — 1) (¥ 4 T 4 39202 4 1)
€10, C11, C12
e2,C5 (" + 14y" o+ 9y = DM+ Ty 16y + 1)
€3, Co (y" —4y" + - — 39y — 4)
(y* = 29y™ 4 -~ + 1118832658y + 118744609)
13 12
cs (y° =35y ° + -+ 135168y — 65536)
(y*2 = 20yM 4 - — 99y + 1)
o (™ = 37y"2 + - + 49152y — 36864)(y*? — 42y +

o — 64y +1)?
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