12a0142 (K12a0142)
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6,11 >7->12->8->13->2->10—>5—>4—> 9 —> C2,C3,C8
C6 Ci11 C7 Ci12 €1 Cio Cs Cyq C9

A knot diagranﬂ
Ideals for irreducible component#ﬂ)f Xpar

= (—u®® —u® o =+ b, 20" — 20+ a =3, T 20w 1)
IY=(b+1, v’ +a—2u, v’ +u* —2u® —u? +u—1)

* 2 irreducible components of dim¢ = 0, with total 102 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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http://www.layer8.co.uk/maths/draw/index.htm#Running-draw
https://github.com/CATsTAILs/LinksPainter

1.
It = (—u%—u%+. .. —u?+b, —2u%%—2u%+...-+a—3, u¥"+2u%+. .. fu+1)

(i) Arc colorings

w9 4% 4249

w9+ u% 422 4y
—u" + 4ud — 4u®

uw’ —3u® +2ud +u

—ut + 7ut? — 18ut0 + 1908 — 4ub — 4ut + 1

wlt — 6ut? + 13010 — 10u® — 2uS + 4ut + w2

u8338u81+~~9u3+2>

a5 =

a4: u96+u95_~_...+3u2+u

—u'® 4+ 6ult — 13u® + 1067 + 2u® — 4ud — u
—ul® 4+ 7ut3 — 18uM + 194 — 4u” —4ud +u

(ii) Obstruction class = —1

(iii) Cusp Shapes = 6u? + 4u% + - - + 5u — 2



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
! w5209 + - 4 Tu+ 1
Co,Cy W —6u 4+ —Bu+1
C3,Cs W — w4+ 4320432
Cs u?” —2u%% 4 ... — 939y + 137
6, C7, C11 w9+ 2u w1
Co w7 — 330 + .- — 22016u + 1024
c10 w7+ 20u”° + - -+ 4+ 152213u + 6497
C12 " —6u” 4 —63u+5




(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing

“ YT =8y 423y —1

C2; €4 YT =52 Ty — 1

c3,Cs v 4+ 33y% + ... — 22016y — 1024
¢ y?7 + 86y + - - + 940357y — 18769

C6,C7, C11 v —88y” .-+ 5y —1

Co y°7 +53y% + .. + 30015488y — 1048576
c10 y°7 4+ 36y + - - - 4 514538009y — 42211009
c12 y?7 — 8y” + - + 569y — 25




Solutions to I}

(vi) Complex Volumes and Cusp Shapes

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

Cusp shape

0.943941 + 0.1214841
—0.496423 — 0.4054181
0.061982 — 0.9530001

2.92060 — 2.483481

0.943941 — 0.1214841
—0.496423 4 0.4054181
0.061982 + 0.9530001

2.92060 + 2.483481

1.111500 4 0.1957101
—0.991198 4 0.4809151
0.157594 + 0.050205.1

0.42510 — 4.546201

1.111500 — 0.1957101
—0.991198 — 0.4809151
0.157594 — 0.050205.1

0.42510 + 4.546201

—1.132700 + 0.0528501
0.910466 + 0.4146171
0.450519 + 0.2615161

—1.77925 4 0.162521

—1.132700 — 0.0528501
0.910466 — 0.4146171
0.450519 — 0.2615161

—1.77925 — 0.162521

1.134230 + 0.2299021
0.951922 — 0.7108351
—0.076764 — 0.8086741

—2.13303 — 9.584681

1.134230 — 0.2299021
0.951922 + 0.7108351
—0.076764 + 0.8086741

—2.13303 + 9.584681

—1.145920 + 0.1676091
= —0.559216 — 1.2294801
= —0.169401 — 1.0566301

—3.77103 + 3.820641

—1.145920 — 0.1676091
= —0.559216 + 1.2294801
—0.169401 + 1.0566301

>~ @ 2| 2 8|l @ €8> @ 8| 2 8|l @ €8> & 8| @ 8|l & 8|l o &
Il

—3.77103 — 3.820641




Solutions to I V—1(vol + v/—1CS) Cusp shape
= 1.168790 4 0.1302807
= 0.892219 — 0.5137761 | —4.25351 — 1.407781 0
= —1.193000 + 0.4901711
= 1.168790 — 0.1302807

0.892219 + 0.5137761 | —4.25351 4 1.407781 0

= —1.193000 — 0.4901711

= 0.312759 + 0.7124391
2.39656 + 3.114191
= —2.56647 — 1.595511

—1.81149 — 13.024201

—6.49881 + 10.345141

0.312759 — 0.7124391
2.39656 — 3.114191
—2.56647 + 1.595511

—1.81149 + 13.024201

—6.49881 — 10.3451471

0.300843 + 0.7023221
—1.91199 — 2.033901
1.65378 + 0.880801

1.08712 — 7.851001

—3.11991 + 7.314551

0.300843 — 0.7023221
= —1.91199 + 2.033901
= 1.65378 — 0.880801

1.08712 + 7.851001

—3.11991 — 7.314551

= —0.308505 + 0.6896881
= —3.08907 + 2.226761
= 2.80515 — 0.955931

—3.16701 4 6.774691

—8.01279 — 6.914141

= —0.308505 — 0.6896881
= —3.08907 — 2.226761
= 2.80515 4 0.955931

—3.16701 — 6.774691

—8.01279 + 6.914141

= 0.623987 + 0.4208871
= 244137+ 1.677801
= —1.90511 + 0.665131

—3.01492 4 9.051651

—8.99353 — 5.050151

= 0.623987 — 0.4208871
= 244137 —1.677801
= —1.90511 — 0.665131

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

—3.01492 — 9.051651

—8.99353 + 5.050151




Solutions to I}

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

Cusp shape

= —0.353257 + 0.6646101
= —2.80675 — 0.315291
1.59380 + 1.2221171

—3.61011 — 0.937291

—8.61161 + 0.952571

—0.353257 — 0.6646107
= —2.80675 + 0.315291
1.59380 — 1.2221171

—3.61011 + 0.937291

—8.61161 — 0.952571

0.729778 4+ 0.1648721
= —0.173384 + 0.7434431
—0.170411 4 0.6153151

2.85417 + 2.455391

—3.14691 — 2.994201

0.729778 — 0.1648721
—0.173384 — 0.7434431
—0.170411 — 0.6153151

2.85417 — 2.455391

—3.14691 + 2.994201

0.311458 + 0.6773891
= 3.11096 + 0.738521

—3.56160 — 4.040421

—8.16281 + 6.142101

0.311458 — 0.6773891
3.11096 — 0.738521
—2.00323 — 0.707081

—3.56160 + 4.040421

—8.16281 — 6.142101

0.234210 + 0.6969271
0.505572 + 0.3620971
—0.947702 — 0.3093261

4.69343 — 5.978221

—0.22935 + 7.861871

0.234210 — 0.6969271
0.505572 — 0.3620971
—0.947702 4 0.3093261

4.69343 + 5.978221

—0.22935 — 7.861871

—0.302548 + 0.6523371
1.69438 — 1.391671
—1.276750 4 0.5949631

—0.47477 + 2.568341

—4.93539 — 3.163771

= —0.302548 — 0.6523371
= 1.69438 4+ 1.391671

U
a
b
U
a
b
U
a
b
U
a
b
U
a
b= —2.00323 + 0.707081
U
a
b
U
a
b
U
a
b
U
a
b
U
a
b= —1.276750 — 0.5949631

—0.47477 — 2.568341

—4.93539 + 3.163771




Solutions to I}

V=1(vol + y=1C)

Cusp shape

0.607220 + 0.3814441
—1.51037 — 1.124521
1.240080 — 0.0735571

—0.15886 + 4.016321

—5.76175 — 1.999331

0.607220 — 0.3814441
= —1.51037 + 1.124521
1.240080 + 0.0735571

—0.15886 — 4.016321

—5.76175 + 1.999331

—0.520379 + 0.4903821
0.35702 + 2.380311
1.09071 — 1.542151

—4.31532 4 4.813911

—10.30909 — 7.095911

—0.520379 — 0.4903821
0.35702 — 2.380311
1.09071 + 1.542151

—4.31532 — 4.813911

—10.30909 + 7.095911

0.198968 + 0.6865271
—0.629727 — 1.2476501
0.923922 + 0.9373131

5.13223 — 0.907151

1.37210 + 1.299201

0.198968 — 0.6865271
—0.629727 4 1.2476501
0.923922 — 0.9373131

5.13223 4 0.907151

1.37210 — 1.299201

—1.278380 + 0.2331471

= —0.144124 — 0.6632461 | —3.08467 — 2.829361 0
= 0.813649 + 0.5162151
= —1.278380 — 0.2331471
= —0.144124 4+ 0.6632461 | —3.08467 + 2.829361 0

0.813649 — 0.5162151

—0.567881 + 0.3984561
—1.90800 + 2.595841
1.73968 — 0.001801

—4.28231 — 2.993601

—10.93115 4 1.062711

—0.567881 — 0.3984561
—1.90800 — 2.595841
1.73968 + 0.001801

> Q& €|l & €|l & €| Q& €| &) Q@ &)l Q@ €|l & €|l & €| & &
I

—4.28231 4+ 2.993601

—10.93115 — 1.062711




Solutions to I}

V=1(vol + v=1CS)

Cusp shape

0.068167 + 0.6852661
0.172272 4+ 1.0802701
= 0.519079 + 0.0164121

1.06783 4 6.161501

—2.45385 — 4.757881

0.068167 — 0.685266.1
= 0.172272 — 1.0802701
= 0.519079 — 0.0164121

U
a
b
U
a
b

1.06783 — 6.161501

—2.45385 + 4.757881

u = —0.375160 4 0.5611701
a= 0.268255 4 0.1668851
b= 0.1081490 + 0.03169571

—1.03389 + 1.754021

—2.33100 — 5.044411

u = —0.375160 — 0.5611701
0.268255 — 0.1668851
0.1081490 — 0.03169571

a =

b=

—1.03389 — 1.754021

—2.33100 + 5.044411

0.535382 + 0.4087391
0.20878 4 2.110331
—1.56265 — 1.135691

—4.57857 + 0.326851

—11.21882 4 0.051701

0.535382 — 0.4087391
0.20878 — 2.110331
—1.56265 + 1.135691

—4.57857 — 0.326851

—11.21882 — 0.051701

0.105616 + 0.6617021
—0.41822 — 1.423931
0.045797 + 0.4983731

3.40166 + 1.282661

1.322307 — 0.2784361

0.105616 — 0.6617021
—0.41822 + 1.423931
0.045797 — 0.4983731

3.40166 — 1.282661

1.322307 4 0.278436.1

—0.217493 4 0.6185621
—0.39149 — 1.700381
0.474158 + 1.0079801

0.49581 + 2.439131

—3.27691 — 6.473681

—0.217493 — 0.6185621
—0.39149 + 1.700381
0.474158 — 1.0079801

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

0.49581 — 2.439131

—3.27691 + 6.473681




Solutions to I}

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

Cusp shape

= —1.326350 + 0.2327491
0.341783 + 0.8127801
0.219491 — 0.8013621

—1.07006 + 1.931671

—1.326350 — 0.2327491
0.341783 — 0.8127801
0.219491 + 0.8013621

—1.07006 — 1.931671

—1.365960 +- 0.0542491
= —0.218600 — 0.6814101
0.273700 + 0.0334671

—3.12013 — 1.909371

—1.365960 — 0.0542491
—0.218600 + 0.6814107
0.273700 — 0.0334671

—3.12013 + 1.909371

—0.467096 + 0.4199601
0.90569 — 1.350551
= —0.820519 + 0.4551301

—1.34526 + 0.929671

—7.49316 — 3.698901

—0.467096 — 0.4199601
0.90569 + 1.350551
—0.820519 — 0.4551301

—1.34526 — 0.929671

—7.49316 + 3.698901

1.361400 + 0.2060581

= 0.723724 4+ 0.1803231 | —5.27906 — 1.904231 0
= —1.75482 + 0.801991

= 1.361400 — 0.2060581

= 0.723724 — 0.1803231 | —5.27906 + 1.904231 0

—1.75482 — 0.801991

—0.089375 + 0.5968951
1.24278 + 1.083341
—1.095750 + 0.0555671

—0.654118 — 0.8810981

—4.24003 + 0.390481

—0.089375 — 0.5968951
= 1.24278 —1.083341
= —1.095750 — 0.0555671

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

—0.654118 4- 0.8810981

—4.24003 — 0.390481
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Solutions to I}

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

Cusp shape

= —1.373470 + 0.2669181
= 0479744 4+ 0.7633991
1.43196 — 0.719301

0.14596 + 4.361251

—1.373470 — 0.2669181
= 0479744 — 0.7633991
1.43196 + 0.719301

0.14596 — 4.361251

—1.383370 4 0.2198861
= —0.61670 — 1.528971
—1.54081 + 0.339051

—6.34678 + 3.876711

—1.383370 — 0.2198861
—0.61670 + 1.528971
—1.54081 — 0.339051

—6.34678 — 3.876711

1.385740 + 0.2405811
= —0.777813 + 0.3544161
0.50379 — 1.828001

—4.61803 — 5.577761

1.385740 — 0.2405811
—0.777813 — 0.3544161
0.50379 + 1.828001

—4.61803 + 5.577761

—1.39052 + 0.274291
—0.183283 — 0.4159051
—1.247440 — 0.1308621

—0.47363 + 9.504791

—1.39052 — 0.274291
—0.183283 + 0.4159051
—1.247440 4 0.1308621

—0.47363 — 9.504791

0.187132 + 0.5437481
1.14094 + 2.101151
—1.284210 — 0.2819991

—1.29274 — 1.038121

—1.55594 — 0.139441

0.187132 — 0.5437481
1.14094 — 2.101157
= —1.284210 + 0.2819991

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

—1.29274 + 1.038121

—1.55594 + 0.139441
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Solutions to I}

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

Cusp shape

= 1.43202 + 0.160901
= —0.448090 + 0.9558331
= —1.47938 — 1.331541

—7.33738 — 3.086461

= 1.43202 — 0.160901
= —0.448090 — 0.9558331
= —1.47938 + 1.331541

—7.33738 + 3.086461

= 1.41933 + 0.255581
= —0.012553 + 1.4002201
= —2.01561 — 0.879881

—5.98214 — 5.895431

= 1.41933 — 0.255581
= —0.012553 — 1.4002201
= —2.01561 + 0.879881

—5.98214 + 5.895431

= —1.43824 4+ 0.127431
= 0.263451 + 1.0163701
= 1.92173 — 0.868521

—6.50701 — 2.290261

= —1.43824 — 0.127431
= 0.263451 — 1.0163701
= 1.92173 + 0.868521

—6.50701 + 2.290261

u = —1.43864 + 0.148071
a = —1.32009 — 0.893181
b= —1.84164 + 1.959561

—10.76520 4 1.678111

u = —1.43864 — 0.148071
a = —1.32009 + 0.893181
b= —1.84164 — 1.959561

—10.76520 — 1.678111

u= 143979 + 0.139501
a= 0.44600 — 1.884351
2.30164 4 1.554171

—10.55100 4 1.099101

u= 143979 — 0.139501
a= 0.44600 + 1.884351
2.30164 — 1.554171

—10.55100 — 1.099101

12



Solutions to I} vV—1(vol +1/=1CS8) | Cusp shape
u = —1.42444 + 0.263411
a= 0.92067 —1.927131 —9.11571 4 7.475771 0
b= —2.38606 — 0.598771
u = —1.42444 — 0.263411
a= 0.92067 + 1.927131 —9.11571 — 7.475771 0
b= —2.38606 + 0.598771
u = —1.42255 + 0.274321
a= 0.21487 4+ 1.757951 —4.42341 + 11.408501 0
b= 220011 —1.191211
u = —1.42255 — 0.274321
a= 0.21487 — 1.757951 —4.42341 — 11.408501 0
b= 220011+ 1.1912171
u= 1.42451 + 0.268451
a= 0.02143 — 2.317171 —8.71124 — 10.269001 0
b= 3.74912 + 1.011517
u= 1.42451 — 0.268451
a= 0.02143 4+ 2.317171 —8.71124 4 10.269007 0
b= 3.74912 — 1.011511
uw=1.43397 + 0.215561
a= 0.232723 — 0.1518101 —6.82096 — 4.626261 0
b= 0.0590316 — 0.07769601
u = 1.43397 — 0.215561
a= 0.232723 +0.1518107 —6.82096 + 4.626261 0
b= 0.0590316 + 0.07769601
u = —1.42861 4 0.277541
a = —0.65259 — 2.3950471 —7.3834 + 16.62881 0
b= —3.29315 + 1.858941
u = —1.42861 — 0.277541
a = —0.65259 + 2.395041 —7.3834 — 16.62881 0
b= —3.29315 — 1.85894T1

13



Solutions to I7*

V=1(vol + y=1C)

Cusp shape

= —1.45265 4 0.125541
= —0.02515 — 1.785701
—2.63824 + 0.606271

—9.55042 — 7.237041

—1.45265 — 0.125541
= —0.02515 4 1.785701
—2.63824 — 0.606271

—9.55042 4- 7.237041

1.43834 + 0.252721
—1.21346 — 1.314581
2.01713 — 1.232381

—9.35467 — 2.412311

1.43834 — 0.252721
—1.21346 + 1.314581
2.01713 + 1.232381

—9.35467 4- 2.412311

1.45325 + 0.165841
1.40656 — 0.731721
1.09821 + 2.308331

—10.60000 — 7.155061

1.45325 — 0.165841
1.40656 + 0.731721
1.09821 — 2.308331

>~ Q@ €|l @ €| & €| & 8| & 8| & &

—10.60000 +- 7.155061

u = —0.317685
a= 249633
b= —0.369663

—1.03010

—10.3530

14



u 3 5 4 3 2
. ’
IL I} =(b+1, v>+a—2u, u’+u 2u® —u® 4+ u—1)

(i) Arc colorings

0
ail = \u
1
ay = u2
—Uu
a1z = \ —yd +u
—u?+1
ag = \ —yt + 22
ud —2u
a1 = \—ud+u
—ud + 2u
as = —1
0
az = \—ud+u-—1
—u?+1
a9 = —’LL4 + 2u2
—ud 4+ 2u
as = ud —u
—u? 4+ 2u
aq = —1

—u?+1
ag = \ —yt 4 22

(ii) Obstruction class =1

(iii) Cusp Shapes = —3u® + u? + 8u — 15

15



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
5
C1,C2 (u — 1)
5
C3,C8,Cy U
Cy 1 5
(u+1)
cs5,C10 wWout+ 20— tu—1
Cg, C7 WHut =20 - tu—1
.
C11 wW—ut -2+ +u+1
C12 W4+ 3ut 4P+ u—u—1

16



(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
5
C1,C2,C4 (y_l)
€3,C8,C9 y5
€5, C10 3yt A+ -y -1
C6,C7,C11 y? =5yt + 8y — 3y —y—1
C12 -yt 8y -3t +3y—1

17



(vi) Complex Volumes and Cusp Shapes

Solutions to I¥ V—1(vol ++/=1CS) Cusp shape
u= 121774
a= 0.629714 —4.04602 —9.19250
b = —1.00000

u=0.309916 4 0.5499111

a= 0.871221 +1.1076601 | —1.97403 — 1.530581 | —11.97286 + 4.763661
b = —1.00000

u=0.309916 — 0.5499111

a= 0.871221 — 1.1076601 | —1.97403 4+ 1.530581 | —11.97286 — 4.763661
b = —1.00000

u = —1.41878 + 0.219171
a = —0.186078 — 0.8746461 | —7.51750 + 4.400831 | —16.4309 — 2.80751
b = —1.00000

u = —1.41878 — 0.219171
a = —0.186078 + 0.8746461 | —7.51750 — 4.40083 | —16.4309 + 2.80751
b = —1.00000

18



ITI. u-Polynomials

Crossings u-Polynomials at each crossing
“ ((u—1)°) (" 4+ 52u” + - + Tu + 1)
€2 (u—1)") (" —6u® +--- —5u+1)
c3, Cg u® (w7 — u% 4 -+ 32u + 32)
ca ((u+1)°) (" —6u” + - —5u+1)
Cs (u® —ut + 203 —u? +u — 1) (u®" — 20 + - — 939u + 137)
Cce, C7 (w® +ut =20 —u? 4 u— 1) + 20"+ Fut1)
co u® (w7 — 33u% 4 - - — 22016u + 1024)
c10 (u® —ut 4 2u® — u? +u — 1) (7 + 200" + - - + 152213u + 6497)
c11 (w® —u =20 +u? Fu+ 1) + 20+ Fu )
c12 (u® + 3u* + 4u® +u? —u— 1) (" —6u” + - — 63u +5)

19



IV. Riley Polynomials

Crossings Riley Polynomials at each crossing
€1 (= 1))y =8y + -+ 23y — 1)
C2, €4 (=) =52 + - + 7y — 1)
cs3, Cs y° (77 4+ 33y%° + .- — 22016y — 1024)
€5 (y° + 3y* + 49> + % —y — 1)(3°7 + 869" + - - + 940357y — 18769)
c6, C7,C11 (y° — 5y* + 8y® — 3y? —y — 1)(y97 —88y” ..+ 5y —1)
Co y? (77 4+ 53y% + - -+ + 3.00155 x 107y — 1048576)
" (v° +3y" +4y° + 92 —y = 1)
(5”7 + 365 + - - - + 514538009y — 42211009)
cia (" —y* +8y° = 3y* + 3y — 1)(y"" — 8y™ + - - + 569y — 25)
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