12”0378 (K12n0378)

N ¢ %Hjj:jﬁiali%%%

K 8 10 2 11 1 4 1 5 7 10
l
U Solving Sequence

2,6 > 311»7ﬁ1~»8ﬁ5ﬁ10ﬁ4ﬁ9ﬂ12%637097011
cr Cs Clg C4 cg (12

A knot diagranﬂ

Ideals for irreducible component#ﬂ)f Xpar

I = (2.40269 x 10524 — 1.72408 x 10%3u™ + - - + 1.82435 x 105%h — 1.38356 x 104,

2.34275 x 10924 4 1.14118 x 10%2u™ + - .. 4 4.44964 x 10%2a + 4.68732 x 1053, u™ — ™2 + ...

=W —u® 4+ +b0-2, ! +u® a0 -6, v — 4 —ut 1)

* 2 irreducible components of dim¢ = 0, with total 93 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.

1

+ 6u—1)


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

L.
It = (2.40 X 1052072 — 1.72 x 10%34™" 4. . - 4 1.82 X 1054 — 1.38 x 1064, 2.34 X
1092472 41.14 X 10%%4" 4 . - 4+4.45 X 10%2a+4.69 X 10%%, v —u"2+...4-6u—1)

(i) Arc colorings

= (o)
)
)

—0.526502u"% — 0.256466u7" + - - - + 31.1936u — 10.5341
0.0131701%72 + 0.0945035u"" + - - - — 9.10210u + 0.758385

0.42907547% — 0.253130u™ + - - - + 5.78589u — 1.70210
0.0237826w:72 + 0.0747905u"1 + - - - — 4.64228u + 2.61862

(
(+
e
o
a1=(u+1)
(*
(
w4
(¢
(-

ag =

ag = 0.134146u7 + 0.126424u™! + - - - — 4.09974u + 2.52946

)

0.273639u7% — 0.495448u™! + - - - + 35.8660u — 11.3984
0.239693u72 — 0.144479u™* + - - - — 4.42963u — 0.105916

0.141530u72 + 0.130114u"! + - - - — 13.1139u + 4.72440
0.122092u:72 — 0.537187u"! + - - - + 8.50726u — 3.27538

0.03617544"% 4+ 0.773102u"! + - - - — 31.3454u + 11.5188
ag = 0.219504u72 + 0.183374u"" + - - - + 4.64947u + 0.0703768

( —3.01500u7 4 3.21861u7! + - - - — 11.8184u — 9.35261 )
a2 =

0.354692u" — 0.179230u™ + - - - + 1.83197u + 0.794479)

ayq =

0.189418u"2 — 0.0254143u"! + - - - — 9.37084u + 1.71468

(ii) Obstruction class = —1

(iii) Cusp Shapes = —4.91581u™% + 6.79732u™ + - - - — 94.4807u + 6.97585



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing

! w4250 + - 4+ 8du+ 1

c2,Cs u Fu e bu 1

c3,Cg uP U+ —T2u—29

€4, C10 u —u™ .. —602u — 2285

Ces C11 u™ —u™ 4 + 6589u + 2209
¢ u™ = 3u™ + - -+ + 30630u — 13801

C9, C12 uP —ou . 420 —1




(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing

€1 Y™+ 55y + - + 1088y — 1

C2,C5 Y™ — 25y 4.+ 84y — 1

€3,C8 Y™ —29y" + ... 420264y — 841

c4, C10 y™ —37y" + .- + 153119224y — 5221225

6, C11 Y™ — 45" + ... 4+ 119152695y — 4879681
cr Y™+ 11y + .- — 1310013602y — 190467601

Co, C12 Y™ =53y - 4502y — 1




(vi) Complex Volumes and Cusp Shapes

Solutions to I VvV—1(vol + /—1CS) Cusp shape
u = —0.996222 + 0.0799707
a = —0.640369 + 0.961224] | —5.68162 + 3.398741 0

b= 0.02392 + 1.956491

uw = —0.996222 — 0.0799701
a = —0.640369 — 0.961224] | —5.68162 — 3.398741 0
b= 0.02392 — 1.956491

u = —0.758602 + 0.6380581
a = —0.372335 + 1.2109301 | —0.54896 + 3.173161 0
b= 0.34583 + 1.638901

u = —0.758602 — 0.6380581
a = —0.372335 — 1.2109301 | —0.54896 — 3.173161 0
b= 0.34583 — 1.638901

u = —0.618315 + 0.8211191
a = —0.94140 — 1.061581 7.38525 — 1.467321 0
b= 0.088422 — 0.4987151

uw = —0.618315 — 0.8211191

a = —0.94140 + 1.061581 7.38525 + 1.467321 0
b= 0.088422 + 0.4987151

u = —0.969221

a = —0.747368 4.41153 —5.41240

b= —2.30513

u= 0.751264 4 0.7368461

a= 1.058580 — 0.3901021 9.38761 — 0.555261 0

b = —0.228660 + 0.7355221

uw= 0.751264 — 0.7368461
a= 1.058580 + 0.3901021 9.38761 + 0.555261 0
b = —0.228660 — 0.7355221

w= 0.733170 + 0.7561651
a = —0.851966 — 1.0168401 | —0.08676 + 2.960781 0
b= —0.109081 — 1.3823301




Solutions to I7* V—1(vol + v/—1CS) Cusp shape
u= 0.733170 — 0.7561651
a = —0.851966 + 1.0168401 | —0.08676 — 2.960781 0

b= —0.109081 + 1.3823301

u = —0.861502 + 0.3886271
a= 0.165858 + 1.0139301
b= 0.55739 + 1.559781

—0.44770 + 3.617711

3.83289 — 9.050081

u = —0.861502 — 0.3886271
a= 0.165858 — 1.0139301
b= 0.55739 — 1.559781

—0.44770 — 3.617711

3.83289 + 9.050081

u=0.943914 + 0.0430031
a = —0.918576 + 0.8819531
b= 0.02090 + 1.957601

—4.65821 — 2.866261

—1.66244 4 2.858401

u=0.943914 — 0.0430031
a = —0.918576 — 0.8819531

—4.65821 + 2.866261

—1.66244 — 2.858401

b= 0.02090 — 1.957601

u = —0.631153 + 0.8537611

a= 1.204560 + 0.5782911 2.19037 — 3.397281 0
b= —0.010140 — 0.1544081

u = —0.631153 — 0.8537611

a = 1.204560 — 0.5782911 2.19037 + 3.397281 0
b= —0.010140 + 0.1544081

u= 0.892873 + 0.2671841

a= 0.173653 — 0.5057061 | —1.50577 — 0.999161 | —2.39776 + 0.1

b= —-0.190432 — 0.9127771

u= 0.892873 — 0.2671841

a= 0.173653 + 0.5057061 | —1.50577 4 0.999161 | —2.39776 + 0.1

b= —0.190432 + 0.9127771

u = —0.767998 + 0.7450941

a= 0.746725 + 0.4940961 0.46877 — 1.978571 0

b= —0.01556 + 1.807611




Solutions to I}

V=1(vol + v=1CS)

Cusp shape

—0.767998 — 0.7450941
0.746725 — 0.4940961
—0.01556 — 1.807611

U
a
b

0.46877 + 1.978571

= 0.143541 + 0.8963891
= —0.216547 — 1.2802601
0.0239252 — 0.09497871

0.81734 — 5.652891

7.40959 + 5.973021

0.143541 — 0.8963891
= —0.216547 + 1.2802601
0.0239252 + 0.09497871

U
a
b
U
a
b

0.81734 + 5.652891

7.40959 — 5.973021

= 0.824608 + 0.7279871
= —1.29265 4 0.827701
= —0.231633 + 0.6088111

6.55692 — 1.937071

= 0.824608 — 0.7279871
= —1.29265 — 0.827701
= —0.231633 — 0.6088111

6.55692 + 1.937071

= 0.946156 + 0.5864301
= 0.432541 — 0.6679211
= —0.43463 — 1.490291

—2.76173 — 2.006151

= 0.946156 — 0.5864301

= —0.43463 4 1.490291

—2.76173 4 2.006151

= —0.343909 + 0.7878681
= 0.127670 + 1.0432201
= 0.084955 — 0.1156601

0.479750 — 0.0449761

6.90143 — 1.137291

= —0.343909 — 0.7878681
= 0.127670 — 1.0432201
= 0.084955 + 0.1156601

0.479750 + 0.0449761

6.90143 + 1.137291

= —0.937251 + 0.6571621
= 1.099920 — 0.5378691

U
a
b
U
a
b
U
a
b
U
a= 0.432541 + 0.6679211
b
U
a
b
U
a
b
U
a
b= 0.49874 — 1.354151

—1.09504 + 1.908901




b= —0.60555 — 1.547161

Solutions to I} V—1(vol + v/—1CS) Cusp shape
u = —0.937251 — 0.6571621
a= 1.099920 4 0.5378691 | —1.09504 — 1.908901 0
b= 0.49874 + 1.354151
u= 0.683384 + 0.923655]
a= 1.180580 — 0.6572521 4.09129 + 9.935041 0
b= —0.0799028 — 0.05635811
u= 0.683384 — 0.923655]
a 1.180580 + 0.6572521 4.09129 — 9.935041 0
b= —0.0799028 + 0.05635811
u=0.908958 + 0.7106591
a = —0.890867 + 1.0872301 6.29427 — 3.555811 0
b= —1.09856 + 2.009037
u=0.908958 — 0.7106591
a = —0.890867 — 1.0872301 6.29427 4 3.555811 0
b= —1.09856 — 2.009037
u= 1.158780+ 0.1194771
a = —0.690279 4 0.6083581 | —4.61256 — 2.516151 0
b= —1.51845 + 1.266607
u= 1.158780 — 0.1194771
a = —0.690279 — 0.6083581 | —4.61256 + 2.516151 0
b= —1.51845 — 1.266607
u = —0.809794
a= 1.59121 2.28647 3.88350
b= 2.15213
u = —0.956447 + 0.7107951
a = 0.599846 4 0.7452351 | —0.11113 + 7.529041 0
b= —0.60555 + 1.547161
u = —0.956447 — 0.7107951
a = 0.599846 — 0.7452351 | —0.11113 — 7.529041 0




Solutions to I}

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

Cusp shape

u = 0.964639 + 0.7010871
a= 0.340557 — 0.8294851
b= 1.41277 —1.846801

8.73288 — 4.940351

u = 0.964639 — 0.7010871
a= 0.340557 + 0.8294851
b= 1.41277 + 1.846801

8.73288 +4.940351

u = 0.853639 + 0.8553121
a = —1.151840 + 0.2838261
b = —0.300491 + 0.0193761

7.09864 +- 0.532301

u = 0.853639 — 0.8553121
a = —1.151840 — 0.2838261
b = —0.300491 — 0.0193761

7.09864 — 0.532301

u= 0.978323 + 0.7107641
a= 0.911240 + 0.8313231
b= 0.43175+ 1.602871

—0.83249 — 8.545241

u= 0.978323 — 0.7107641
a= 0.911240 — 0.8313231
b= 0.43175—1.602871

—0.83249 + 8.545241

u = —1.189080 + 0.2290321
a = —0.808750 — 0.6868741
b= —1.52953 — 1.440107

—3.81596 + 9.322331

u = —1.189080 — 0.2290321
a = —0.808750 + 0.6868741
b= —1.52953 + 1.440107

—3.81596 — 9.322331

u= 122912
a= 1.00223
b= 1.54563

0.994441

u=0.557309 + 0.526306.1
a= 0.544371 — 0.0237471
b= —0.148793 — 1.3065201

—1.71887 — 2.444611

5.05962 4 1.772621




Solutions to I}

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

Cusp shape

= 0.557309 — 0.5263061
= 0.544371 4+ 0.0237471
—0.148793 + 1.3065201

—1.71887 + 2.444611

5.06962 — 1.772621

—0.846572 4 0.9145651
= —0.655447 — 0.5087021
0.167328 — 0.1622771

7.36439 + 2.369501

= —0.846572 — 0.9145651
= —0.655447 + 0.5087021
0.167328 + 0.1622771

7.36439 — 2.369501

—1.106920 + 0.5775071
0.548477 + 0.0395251
1.248990 + 0.0062191

—1.75051 + 5.106821

—1.106920 — 0.5775071
= 0.548477 — 0.0395251
1.248990 — 0.0062191

—1.75051 — 5.106821

0.948038 + 0.8196461
—0.268358 + 1.1344701
—0.50120 + 1.947061

6.80244 — 6.761811

0.948038 — 0.8196461
—0.268358 — 1.1344701
—0.50120 — 1.947061

6.80244 4 6.761811

1.183950 + 0.4344071
0.750592 — 0.0183841
1.351730 + 0.0040921

—2.58515 + 0.911741

1.183950 — 0.4344071
0.750592 + 0.0183841
1.351730 — 0.0040921

—2.58515 — 0.911741

= —1.047120 + 0.7157651
= —0.832244 — 0.8067201
= —1.12523 — 1.670571

6.11341 + 7.237731

10



Solutions to I V—1(vol + /—1CS) Cusp shape
u = —1.047120 — 0.7157651
a = —0.832244 4 0.8067201 6.11341 — 7.237731 0
b= —1.12523 + 1.670571
u = —1.051990 + 0.7193001
a= 0.446861 + 1.0748607 0.91326 4 9.259481 0
b= 1.06139 + 2.173861
u = —1.051990 — 0.7193001
a= 0.446861 — 1.0748601 0.91326 — 9.259481 0
b= 1.06139 — 2.173861
u = —0.977624 + 0.8507361
a = —0.417028 — 0.61824971 6.94563 4 4.128861 0
b= —0.65490 — 1.458841
u = —0.977624 — 0.8507361
a = —0.417028 4+ 0.6182491 6.94563 — 4.128861 0
b= —0.65490 + 1.458841
= 1.062780 4 0.7665411
0.558144 — 1.0918107 2.9062 — 16.16471 0
b= 1.05492 — 2.271681
u= 1.062780 — 0.7665411
a= 0.558144 + 1.0918107 2.9062 4 16.16471 0
b= 1.05492 + 2.271681
u = —0.624370
a= 2.54662 3.04322 —5.86610
b= 0.805344

u = —0.362561 + 0.4390771
a= 0.900518 + 0.4638311
b= 10.193003 — 0.1601971

1.059400 — 0.3375701

9.21872 4 1.592511

u = —0.362561 — 0.4390771
a= 0.900518 — 0.4638311
b= 0.193003 4- 0.1601971

1.059400 + 0.3375701

9.21872 — 1.592511

11



Solutions to I} V—1(vol + /—1CS) Cusp shape
u = —0.318447
a = —3.97650 6.81257 17.0470
b= 0.921377

u= 0.164283 4+ 0.0473107
a = —0.05014 + 4.027011
b= —1.34290 — 0.646281

—2.12942 — 2.538071

—0.97059 + 1.619711

uw=0.164283 — 0.0473101
a = —0.05014 — 4.027011
b= —1.34290 + 0.646281

—2.12942 + 2.538071

—0.97059 — 1.619711

12



II.
Iy=@w®—u®+.--4b—-2, u®4+u®+...4+a—-6, v —4u'®+... —u+1)

(i) Arc colorings

o ()

0
as = \u
1
a3— u2
_u19_u18+.._+u+6
ann = \—u! +u® 4 4y + 2
—5ut? —ul®+ .+ 12u+6
ar = \ —2u? —u® ... 4 2u+5
—u?+1
a; = —'LL4
—6u'? —2u'® + .- +13u+9
ag = —2ul —u® .+ u+5b
U
a5— u
—ul? —2u® . —u+8
alo = \—u'? +4u'" + .+ 2044
4t — 1507 4 - — 1du — 1
ag = ul® —3ut® +.. —3u—1
—2u"? = 3u'® + - — 430 + 11
ag = —ul + 40t 4 2u+ 4

dut +3u® + . —4u—38
a12 = \3u!9 + 28+ ... —3u—3

(ii) Obstruction class =1

(iii) Cusp Shapes
= —20u'® — 8u!® + 7T1u'" + 5006 — 19941° — 1410 + 362u!® + 309u!? — 520utt —
465u® + 557u” + 555u — 458u” — 481u’ + 268u® + 302u* — 86u> — 110u® + 29u + 24

13



(iv) u-Polynomials at the component

14



Crossings

u-Polynomials at each crossing

1 u? —8u'? ... —13u+1
C2 u? — 4yt 4 w1
s L IR |
¢4 u? —6u'® . —u 1
5 u? — 4o’ w1
Co u? 4 4ut® o du 1
cr u?® — 2u'® ... — 343u + 37
Cs u? —8u'® . w1
€9 u? —4u? 1l -1
C10 u? —6u - fut1
c11 u? — 4 o —du 1
c12 u? +4ut? =1l — 1

15
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(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing

1 v 16y .- — 13y + 1

C2,C5 0 -8yt 4+ 13y +1

c3,Cs 0 — 16y .- — 21y + 1

€4, C10 v — 129" 4 3y + 1

C6, C11 y?0 — 16y 4+ 4y +1
er y?0 — dy'? ... — 48311y + 1369

Co; C12 y?0 — 8y + - — 139y + 1

17



(vi) Complex Volumes and Cusp Shapes

Solutions to IY V—1(vol ++/—=1CS) Cusp shape
u = —0.942703
a= 1.01394 4.96957 9.67670
b= 246434

uw=1.021990 + 0.4015521
0.490770 + 0.2561671
0.324519 — 0.3385691

—3.43274 — 0.005011

—0.269919 + 0.8861261

w=1.021990 — 0.4015521
a= 0.490770 — 0.2561671
0.324519 + 0.3385691

—3.43274 + 0.005011

—0.269919 — 0.8861261

u = —0.676743 + 0.5743351
a = —0.665466 + 0.4750401
b= —1.05039 + 1.396411

—1.31380 — 1.466891

1.93443 — 1.039561

u = —0.676743 — 0.5743351
a = —0.665466 — 0.4750401
b= —1.05039 — 1.396411

—1.31380 + 1.466891

1.93443 + 1.03956.1

u= 0.811874 4 0.7948731
a = —0.956293 + 0.5162301
= 0.278281 — 0.2535891

10.29410 — 1.341281

11.37265 4+ 3.042621

w= 0.811874 — 0.7948731
a = —0.956293 — 0.5162301

10.29410 + 1.341281

11.37265 — 3.042621

b= 0.278281 + 0.2535891

u=1.14495

a= 1.07374 0.705306 —17.89590
b= 1.53754

u = —1.011460 + 0.5523321
a= 0.125011 — 0.4838761
b= —0.386024 — 0.0558261

—2.42227 4 5.996131

1.25444 — 6.999941

u = —1.011460 — 0.5523321
a= 0.125011 + 0.4838761
b = —0.386024 + 0.0558261

—2.42227 — 5.996131

1.25444 + 6.999941

18



Solutions to I3

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

Cusp shape

u = —0.808558 + 0.8521001
a = —1.110280 — 0.6542197
b = —0.324330 — 0.4100951

7.38412 + 0.359561

10.74792 — 1.946071

u = —0.808558 — 0.8521007
a = —1.110280 + 0.6542191
b = —0.324330 + 0.4100951

7.38412 — 0.359561

10.74792 4 1.946071

u = 0.958262 + 0.7563511
a = —0.497932 + 0.7969291
b= —1.25854 + 1.821611

9.83772 — 4.512801

11.07027 + 3.027131

u = 0.958262 — 0.7563511
a = —0.497932 — 0.7969291
b= —1.25854 — 1.821611

9.83772 + 4.512801

11.07027 — 3.027131

u= 0.632431 + 0.3957281
a= 0.029010 — 1.1153107
b= —-0.61602 — 2.063511

—2.02985 — 3.379261

—0.02656 + 9.444851

u= 0.632431 — 0.3957281
a= 0.029010 + 1.1153101
b= —0.61602 + 2.063511

—2.02985 4+ 3.379261

—0.02656 — 9.444851

u = —0.981912 + 0.8063141

a = —0.565494 — 0.9758271 6.85419 + 5.822621 8.97131 — 3.204381
b= —0.72422 — 1.692911

u = —0.981912 — 0.8063141

a = —0.565494 + 0.9758271 6.85419 — 5.822621 8.97131 + 3.204381
b= —0.72422 + 1.692911

u = —0.603876

a= 2.10690 6.39267 —2.87160

b= —0.708769

u= 0.509858

a= 3.10678 3.38690 18.9820

b= 1.22034

19



ITI. u-Polynomials

Crossings u-Polynomials at each crossing
c (u?® —8u® + - — 13u+ 1) (u™ + 25u™ 4 - - 4 84u + 1)
C2 (W —4u'® - —u+ DB U+ but1)
€3 (u? —8u'® - fu+ 1) +u - — T2u — 29)
€4 (u? —6u® + - —u+ )™ —u™ + - — 602u — 2285)
Cs (W —4u'® - u+ D U+ but1)
Co (u® +4u'® + - du+ 1)(u™ —u" + -+ 6589u + 2209)
cr (u?® —2u™® + -+ —343u 4+ 37)(u"™ — 3u™ + - - - 4+ 30630u — 13801)
s (u® —8u'® - —u 4+ D) +u - — T2u — 29)
C9 (u? —4u'® - 1l — D)™ = 9u™ - 42u — 1)
c10 (u? —6u'® + -+ u+ 1) (u™ —u? 4+~ 602u — 2285)
11 (u?® —4u'® - —du 4 1) (™ — U™+ - 4 6589u + 2209)
c1a (u® +4u'® - 1w — 1) (W™ = 9u™ -+ 42u— 1)

20




IV. Riley Polynomials

Crossings Riley Polynomials at each crossing
€1 (y? + 16y + - — 13y + 1)(y™ +55y™ + - - + 1088y — 1)
¢, C5 (320 — 8y + - — 13y + 1)(y™ — 25y + - + 84y — 1)
€3, Cs (420 — 16y + - — 21y + 1)(y™ — 299" + - - - 4+ 20264y — 841)

(y*° =12y + -+ 3y + 1)

C4,C10
(Y™ - 3Ty 4 -+ 153119224y — 5221225)
€6, C11 (y*° —16y" + - +4y + 1)
. (y73 —45y™ 4+ .- + 119152695y — 4879681)
o (y?° — 4y + ... — 48311y + 1369)
(Y™ + 11y™ 4 -+ — 1310013602y — 190467601)
Cg, C12 (y*° =8y +- - =139y + 1)(y™ — 53y™ + - - + 502y — 1)
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