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A knot diagranﬂ

25%3%7%1%8»510>11%4%12%9%637087011
c Ce C1 Ccr Cs Cilpo €4 Ci2 C9

Ideals for irreducible component#ﬂ)f Xpar

I = (—u® = 4 b—2u, v+ 140+ a1, w20+ 3u— 1)
I;:(ug—u7—|—u6—u5+u4—u3+b—u, —u6—u4—u2—|—a—u, w -+ 2 — S 3w —ut 2t

* 2 irreducible components of dim¢ = 0, with total 101 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/CATsSTAILs/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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http://www.layer8.co.uk/maths/draw/index.htm#Running-draw
https://github.com/CATsTAILs/LinksPainter

1.
It = (—u®®—u®4. . .4 b—2u, ud"+14u®5+. - -+a+1, u2+2u' 4. -+3u—1)

(i) Arc colorings

o ()

ag =
az =
a7 =

ayp =
w4+ 2u® + 2u + 2u

(
(
(
(
(
(
(
(
(

—u¥T — 14u® 4+ —3u—1

u® 4+ u® 4 4 3u? + 2u

209 + 2020 4 -+ 4u? -2

209 + 4% + -+ 6u? +u

—u'* —3u'? — 6u'® — 9u® — 8ul — 6ut — 2u* + 1
ul® 4+ 201 + 4u'? 4+ 4010 + 208 — 2ut — 202
u® + 50+ —u? 41

—u?® — 4020 + -+ 100’ + 3u?

WOl 0 421
ag = \u' 4+ 4. 4 4u? + 2u

(ii) Obstruction class = —1

(iii) Cusp Shapes = —4u?! — 2u%° + ... 4+ 4y — 10



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing

c1,Cs u? + 300+ —15u+1

C2,Ce u?? =20 4 —3u—1
€3 u?? — 20 ... — 190730 — 4777

€4, C10 u? = o 4 5120 4 512
cr u?? + 100" + -+ — 2595u — 175

cg,Cy,C11 u? 10+ -+ 9u—1

cia u®? + 6u’" + - -+ + 93765u + 53361




(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing

c1,Cs y?2 + 66y + - —223y + 1
C2,Ce Y2+ 30y 4+ — 15y + 1

€3 y?% — 18y + .- — 956098667y + 22819729

92 91

¢4, ¢10 Y22 — 57yt + - - — 1835008y + 262144

C 92 91

7 y?? + 6371 + - - + 948825y + 30625
Ccg,Cg,C11 y92—90:l/91+—3y+1
C12 y°2 + 424" + -+ - — 115995084723y + 2847396321




(vi) Complex Volumes and Cusp Shapes

Solutions to I} v—1(vol ++/—1CS) | Cusp shape
uw = —0.238579 + 0.9760431
a= 0.192909 — 0.6934017 | —5.41288 — 2.844671 0

b = —0.304491 — 0.8605531

uw = —0.238579 — 0.9760431
0.192909 + 0.6934017 | —5.41288 + 2.844671 0
b = —0.304491 + 0.8605531

uw = —0.131476 + 0.9966231
a = 0.210814 + 0.3435821 | —2.04930 — 2.601881 0
b= 0.521220 + 0.0220091

uw = —0.131476 — 0.9966231
0.210814 — 0.3435821 | —2.04930 + 2.601887 0
0.521220 — 0.0220091

S
Il

= —0.761512 + 0.6361871
0.16026 — 2.382471 —7.42452 — 1.216141 0
= 1.56743 — 1.523681

—0.761512 — 0.6361871
0.16026 + 2.382471 —7.42452 + 1.216141 0
1.56743 + 1.523681

—0.781538 4 0.6843751
0.25605 + 2.822761 0.155477 4 1.2948901 0
—1.81816 + 2.535461

—0.781538 — 0.6843751
0.25605 — 2.822761 0.155477 — 1.2948901 0
—1.81816 — 2.535461

0.098394 + 1.0384601
0.07502 + 1.542461 —5.85938 + 1.275291 0
0.567259 — 0.8267341

0.098394 — 1.0384601
0.07502 — 1.542461 —5.85938 — 1.275291 0
0.567259 + 0.8267341

> & €|l & €|l & €| & €| €| 2 &>
Il




Solutions to I}

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

Cusp shape

0.796526 + 0.6812271
1.180110 — 0.5862821
—0.184618 — 1.3805401

—1.36598 — 3.959191

0.796526 — 0.6812271
1.180110 + 0.5862821
—0.184618 4 1.3805401

—1.36598 + 3.959191

—0.113967 + 1.0470901
= —0.317702 — 0.5265901
—0.972673 4 0.0552571

—7.57114 — 3.917051

—0.113967 — 1.0470901
—0.317702 + 0.5265901
—0.972673 — 0.0552571

—7.57114 4 3.917051

0.128444 + 1.0481801
0.42689 — 1.608391
—0.356284 4 0.7525291

—5.07389 + 6.388101

0.128444 — 1.0481807
0.42689 + 1.608391
—0.356284 — 0.7525291

—5.07389 — 6.388101

—0.806783 + 0.6855841
0.09380 — 3.069531
2.61016 — 2.392831

1.26879 + 6.376181

—0.806783 — 0.6855841
0.09380 + 3.069531
2.61016 + 2.392831

1.26879 — 6.376181

—0.743166 + 0.7545351
1.13339 + 1.203521
0.73726 4+ 1.941821

1.43085 + 0.049691

—0.743166 — 0.7545351
1.13339 — 1.203521
= 0.73726 — 1.941821

>~ Q& S| @ €|l @ €8> @ €| @ 8|l 9@ &8 Q2 8| & 8|l 9 8|l o &

1.43085 — 0.049691




Solutions to I}

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

Cusp shape

= —0.822268 + 0.6803791
= —0.26921 + 3.001551
—2.83495 + 2.028761

—4.87607 + 10.569901

—0.822268 — 0.6803791
= —0.26921 — 3.001551
—2.83495 — 2.028761

—4.87607 — 10.569901

0.068444 + 1.0667001
= —0.119803 — 1.0635601
—0.669699 + 0.9960001

—13.26790 — 1.713241

0.068444 — 1.0667001
—0.119803 + 1.063560.1
—0.669699 — 0.9960001

—13.26790 4 1.713241

0.794586 + 0.7151541
= —0.701553 + 0.3688011
0.106681 + 0.8619271

4.11451 — 2.138851

0.794586 — 0.7151541
—0.701553 — 0.3688011
0.106681 — 0.8619271

4.11451 + 2.138851

0.523406 + 0.9322211
—2.86628 + 1.085861
—1.70161 4 2.540611

—2.88968 — 0.508501

0.523406 — 0.9322211
—2.86628 — 1.085861
—1.70161 — 2.540611

—2.88968 + 0.508501

—0.603531 + 0.8834231
—0.405753 4 0.3776371
—0.456391 + 0.3127781

0.27502 — 2.362931

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

= —0.603531 — 0.8834231
= —0.405753 — 0.3776371
= —0.456391 — 0.3127781

0.27502 + 2.362937




Solutions to I}

V=1(vol + v=1CS)

Cusp shape

0.141577 + 1.0666401
—0.64547 + 1.361051
0.165043 — 0.8466401

—11.4205 + 10.48461

0.141577 — 1.0666401
—0.64547 — 1.361051
0.165043 + 0.8466401

—11.4205 — 10.48461

0.483733 + 0.9619231
2.62934 — 0.988481
1.77034 — 2.052501

—9.44292 — 4.267401

0.483733 — 0.9619231
2.62934 + 0.988481
1.77034 + 2.052501

—9.44292 + 4.267401

0.041839 + 0.9196411
1.46421 + 0.477331
0.510800 — 0.8478041

—3.71389 + 0.945411

—10.08955 4 0.1

0.041839 — 0.9196411
1.46421 — 0.477331
0.510800 + 0.8478041

—3.71389 — 0.945411

—10.08955 4 0.1

0.738617 + 0.7924361
0.08397 + 1.766961
1.79864 + 0.873931

0.61740 + 2.17666.1

0.738617 — 0.7924361
0.08397 — 1.766961
1.79864 — 0.873931

0.61740 — 2.176661

0.780023 + 0.7575121
—0.138766 — 1.0112607
—1.111500 — 0.3210081

4.83837 — 0.280341

0.780023 — 0.7575121
—0.138766 4 1.0112601
—1.111500 + 0.3210081

4.83837 + 0.280341




Solutions to I}

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

Cusp shape

= —0.545981 + 0.9463351
= 0.786190 — 0.8011451
0.983452 — 0.8147541

—5.14496 — 1.958411

—0.545981 — 0.9463351
= 0.786190 + 0.8011457
0.983452 + 0.8147541

—5.14496 + 1.958411

0.819340 + 0.7474661
= 0.811111 + 0.5833491
0.969514 — 0.6414691

1.33460 — 1.794621

0.819340 — 0.7474661
= 0.811111 — 0.5833491
0.969514 + 0.6414691

1.33460 + 1.794621

0.569272 + 0.9520597
= 3.05755 — 0.716341
2.21583 — 2.693811

—3.18636 + 4.502711

0.569272 — 0.9520591
3.05755 + 0.716341
2.21583 4 2.693811

—3.18636 — 4.502711

—0.765440 + 0.8031031
—0.818029 — 0.2958981
—1.30883 — 0.734381

3.29801 — 4.003561

—0.765440 — 0.8031031
—0.818029 + 0.2958981
—1.30883 + 0.734381

3.29801 + 4.003561

—0.133642 + 0.8664991
—0.704930 + 0.3589941
—0.183847 + 0.660585.1

—0.97407 — 1.607781

—2.42278 + 5.494331

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

= —0.133642 — 0.8664991
= —0.704930 — 0.3589941
= —0.183847 — 0.6605851

—0.97407 + 1.607781

—2.42278 — 5.494331




Solutions to I}

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

Cusp shape

= —0.788650 + 0.8252511
= 0.429590 — 0.0325261
1.320190 + 0.0225771

—2.36074 — 7.579141

—0.788650 — 0.8252511
= 0.429590 + 0.0325261
1.320190 — 0.0225771

—2.36074 4 7.579141

0.580403 + 0.9903681
= —2.76821 + 0.585961
—2.31851 4 2.485261

—10.22640 + 7.872031

0.580403 — 0.9903681
—2.76821 — 0.585961
—2.31851 — 2.485261

—10.22640 — 7.872031

0.704163 + 0.9341331
= 1.48699 + 1.289741
2.52056 — 0.395141

0.17844 + 3.325011

0.704163 — 0.9341331
1.48699 — 1.289741
2.52056 + 0.395141

0.17844 — 3.325011

—0.729358 4 0.9279281
0.48537 + 1.400741
—0.176884 + 1.0066501

2.91207 — 1.655741

—0.729358 — 0.9279281
0.48537 — 1.400741
—0.176884 — 1.0066501

2.91207 4 1.655741

—0.705139 + 0.9595181
—1.85262 — 1.432361
—0.85947 — 1.992721

0.80377 — 5.572651

= —0.705139 — 0.9595181
= —1.85262 + 1.432361
= —0.85947 + 1.992721

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

0.80377 + 5.572651
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Solutions to I}

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

Cusp shape

= —0.759357 + 0.9176111
0.154740 — 1.1751501
0.453810 — 0.2860931

—2.64654 + 1.758701

—0.759357 — 0.9176111
0.154740 + 1.1751501
0.453810 + 0.2860931

—2.64654 — 1.758701

0.727371 + 0.9657151
= —0.751407 — 0.8162731
—1.54104 + 0.062091

4.20110 + 5.977531

0.727371 — 0.9657151
—0.751407 4 0.8162731
—1.54104 — 0.062091

4.20110 — 5.977531

—0.685625 4 1.0150501
2.70888 — 0.730491
3.23800 + 0.795061

—8.54521 — 4.282481

—0.685625 — 1.0150501
2.70888 4 0.730491
3.23800 — 0.795061

—8.54521 + 4.282481

—0.707286 + 1.0052001
—3.58502 + 0.618981
—3.77645 — 1.630821

—0.81196 — 6.929921

—0.707286 — 1.0052001
—3.58502 — 0.618981
—3.77645 + 1.630821

—0.81196 + 6.929921

0.722334 + 0.9946391
0.737532 — 0.3140681
0.384875 — 1.0896001

3.26407 4 7.860541

>~ Q& S| @ €|l @ €8> @ €| @ 8|l 9@ &8 Q2 8| & 8|l 9 8|l o &

0.722334 — 0.9946391
0.737532 + 0.3140681
= 0.384875 + 1.0896001

3.26407 — 7.860541
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Solutions to I}

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

Cusp shape

= 0.712416 + 1.0109601
= —1.204580 + 0.5874261
—0.61714 + 1.859071

—2.36288 + 9.650561

0.712416 — 1.0109601
= —1.204580 — 0.5874261
—0.61714 — 1.859071

—2.36288 — 9.650561

0.747422 + 0.9853631
= —0.024978 + 1.0319101
= 1.13289 4 0.994121

0.60476 + 7.668631

0.747422 — 0.9853631
= —0.024978 — 1.0319101
1.13289 — 0.994121

0.60476 — 7.668631

—0.718187 + 1.0125301
3.69458 — 1.311361
4.36717 + 1.276601

0.27703 — 12.115107

—0.718187 — 1.0125301
3.69458 + 1.311361
4.36717 — 1.276601

0.27703 4 12.115101

—0.722974 4 1.0203401
—3.42871 + 1.577661
—4.41694 — 0.958211

—5.9102 — 16.36651

—0.722974 — 1.0203401
—3.42871 — 1.577661
—4.41694 + 0.958211

—5.9102 + 16.36651

0.609690 + 0.3833041
1.39793 — 1.538811
—0.79199 — 1.395081

—8.70626 — 3.353191

—6.31043 + 0.884581

0.609690 — 0.3833041
1.39793 + 1.538811
—0.79199 + 1.395081

u
a
b
u
a
b
u
a
b
u
a
b
u
a
b
u
a
b
u
a
b
u
a
b
u
a
b
u
a
b

—8.70626 + 3.353191

—6.31043 — 0.884581
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Solutions to I}

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

Cusp shape

0.642810 + 0.1987301
a = —0.90695 + 1.726651
b 0.82727 + 1.313831

u =

—7.33603 + 8.133231

—4.06363 — 5.791461

uw= 0.642810 — 0.1987301
a = —0.90695 — 1.726651
b= 0.82727 — 1.313831

—7.33603 — 8.133231

—4.06363 + 5.791461

= —0.628906
a= 121805
b= 0.115016

—2.33416

—3.59530

u= 0.586802 + 0.2022807
a= 0.91801 — 1.517541
b= —0.88316 — 1.332561

—1.11584 + 4.258181

—1.35985 — 6.318741

uw=0.586802 — 0.2022801
a= 0.91801 + 1.517541
b= —0.88316 + 1.332561

—1.11584 — 4.258181

—1.35985 + 6.318741

u = —0.560782 + 0.2392131
a= 1.05446 —1.136531
b= 0.336700 — 0.1247051

—3.54932 — 1.956881

—3.33049 + 3.241461

u = —0.560782 — 0.2392131
a= 1.05446 + 1.136531
b= 0.336700 4 0.1247051

—3.54932 + 1.956881

—3.33049 — 3.241461

u=0.505945 + 0.2902771
a = —1.21465 + 1.331691
b= 0.81248 +1.217321

—1.83395 — 0.431751

—4.17282 — 0.008641

u=0.505945 — 0.2902771
a = —1.21465 — 1.331691
b= 0.81248 —1.217321

—1.83395 + 0.431751

—4.17282 + 0.008641

u = —0.514009 + 0.0861561
a = —0.670765 + 0.7022521
b= —0.126844 + 0.0927301

1.31136 — 0.583071

6.08435 + 1.474061

13



Solutions to I}
u = —0.514009 — 0.0861561

a = —0.670765 — 0.7022521

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

Cusp shape

1.31136 + 0.583071

6.08435 — 1.474061
b= —0.126844 — 0.0927301
u= 0.260294
a = —1.68667 —1.21528 —9.67220
b= 0.872774

14



ILIY=(w—u +ut—vwtut—ul+b—u, —ub—u*—uw?+a—u, v —
u® +2u” — ub + 3ud —ut +2u +u+1)

(i) Arc colorings
1
ag = O
ag =
as =
a7 =

ayp =

ub +ut +u? +u

—ud +u” —ub +ud —ut+ Pt
ub +ut +u?+u

—ub 4+ u" —uS +ud —ut+udtu

W —u"+ub — 2w+ ut — 20 —2u—1

w’ +ub +2u® + ut + 20 + u? + 3u
a9 = \ —2¢8 +2u” —2u8 +3u® —2u* +3u + 3u+1

(
(
(
(
as = (— 8+u7—u6+2u5—u4+2u3+2u+1)
(
(
(
(
(

—u7 —2ud — 2uP — 2u )

(ii) Obstruction class =1

(iii) Cusp Shapes = —4u” + 4u’ — 5u5 + 5u* — 10u® + 5u? —u — 1

15



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
c1,Cs u? —3ud +8u”" — 1308 + 17w’ —17ut + 1203 — 6w +u+ 1
C2 u? —u® 420" —u® 4+ 3u® —ut 20t a1
C3,C12 w2+ 3w -3t 2t —ut 1
C4,C10 u?
Co u? +ud +2u” +ub + 30+t 20 Fu—1
7 u® — 5u® + 1207 — 15u°® + 9u® + u* — 4u® + 2u® +u — 1
cs, Cy (u— 1)9
c11 (u+ 1)9

16



(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
C1,Cs v + Ty + 2097 + 25y° + 5y° — 15y + 2297 + 13y — 1
C2, C y® +3y° + 8y + 13y5 +17y° + 17y" + 12¢° + 62 +y — 1
€3, C12 y? — ByS 4+ 12y7 — 15y5 +9y° + ¢yt — 4y + 292 +y — 1
C4, C10 y9

cr y? — o+ 1297 — Ty® + 3795 + ¢yt — 10y% + 5y — 1
9
€8, C9, C11 (y_ 1)

17



Solutions to I3

(vi) Complex Volumes and Cusp Shapes

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

Cusp shape

u = —0.140343 + 0.9668561
a = —0.855828 + 0.5303571
b= —0.154190 — 0.2572721

—3.42837 — 2.093371

—7.72019 + 4.445921

u = —0.140343 — 0.9668561
a = —0.855828 — 0.5303571
b= —0.154190 + 0.2572721

—3.42837 + 2.093371

—7.72019 — 4.445921

u = —0.628449 + 0.8751121
a = —0.77654 + 1.467911
b= —1.76111 + 0.429951

—1.02799 — 2.454421

—7.83797 4 2.471531

u = —0.628449 — 0.8751121
a = —0.77654 — 1.467911
b= —-1.76111 — 0.429951

—1.02799 + 2.454421

—7.83797 — 2.471531

u=0.796005 + 0.7331481
a = —0.852888 + 0.5669921
b= —0.430151 + 1.3325301

2.72642 — 1.336171

1.031098 + 0.1744531

uw=0.796005 — 0.7331481
a = —0.852888 — 0.5669921
b= —0.430151 — 1.3325301

2.72642 4 1.336171

1.031098 — 0.1744531

0.728966 + 0.9862951
a= 1.06667 —0.977951
b= 0.23704 — 1.465091

1.95319 + 7.084931

—0.87316 — 5.184291

uw=0.728966 — 0.986295]
1.06667 + 0.977951
b= 0.23704 + 1.465091

1.95319 — 7.084931

—0.87316 + 5.184291

u = —0.512358
a = —0.162845
b= —-0.783184

—0.446489

2.80040

18



ITI. u-Polynomials

Crossings u-Polynomials at each crossing
u® — 3u® 4+ 8u” — 13u® + 17u® — 17u* + 120® — 6u® + u + 1
€1,C5
(w4300t 4 - — 15u + 1)
C2 (w —u 4+ Fu+ D =20+ —3u—1)
c3 (u® —u® — 2u” + 3u® + u® — 3u* +2u —u + 1)
S(u?? =20t + - — 19073u — 4777)
C4,C10 ug(u92 — 9t + -4+ 512u + 512)
6 (w +u®+ - Fu—1)W? —2u"" - —3u—1)
cr (u® — 5u® + 120" — 15u® 4+ 9u® + ut — 4u® 4+ 20 + u — 1)
S (u®? 4 10t + - - — 2595u — 175)
cs, Co (u =D W - 10u” + - +9u — 1)
c11 ((u+ 1)) (u”? =106 +--- +9u—1)
cia (u® —u® —2u” + 3u® +u® — 3u +2u® —u+1)

S(u®? 4 6ut + - - 4 93765u + 53361)
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IV. Riley Polynomials

Crossings Riley Polynomials at each crossing
c1.cs (y° 4 7y8 + 209" + 25¢° + 5y — 15y* + 2292 + 13y — 1)
Sy +66y”" + - — 223y + 1)
9. Co (y° 4+ 3y8 + 8" + 1395 + 1795 + 17y* + 1293 + 6% +y — 1)
Sy +30y7 + - — 15y + 1)
c3 (y° —5y° +12y" —150° + 9° +y* — 4 + 20" +y — 1)
(P — 18yt 4 - — 956098667y + 22819729)
¢4, C10 y?(y?* — 57y°1 + . — 1835008y + 262144)
cr (v =y + 129" = 7y° +37y° +y* — 10y° + 5y — 1)
(y? + 6y + - + 948825y + 30625)
Cs; C9, C11 (y =D ("% —90y” +--- =3y +1)
c12 (y° = 5y° + 129" —150° + 9° + 9" — 4y® +2° +y — 1)

(Y2 + 42971 4 - - — 115995084723y + 2847396321)

20



