12”0719 (K12n0719)

11
/</> Linearized knot diagam

6 7 8 12 9 1 2 3 7 6 8

4
%1/ Solving Sequence

8,12-16 >5—>4—>2—>9—>11 >7—> 3 > 10 => €2,C6,C10
C12 Cs Cy4 C1 g Ci1 Cr C3 Co

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

I = (—9.27341 x 10"%%4*3 — 4.43348 x 10'%%¢* + ... + 8.47031 x 10'97b + 9.37901 x 1067,
— 2.43777 x 1015743 — 6.35520 x 1015042 4 ... +8.47031 x 10'%7q — 2.63451 x 108,
u* 4+ 39u? 4 —du — 1)
I¥ = (479931u'® — 2120739u° 4 - - - + 70976b — 1189615,
— 238887u'? 4 992743u° + - - - + 35488a + 973491,
u — 4ut® 4+ 60 — 24u® + 410" + 18u® + 16u° — 28u* — 73u® — 45u® — 11u — 1)
I = (=7u® — 33u® — 82u® — 73u? + 23b — 11u — 13, 51u® + 247u? + 673u® 4 798u* + 23a + 504u + 236,
u® + 5u® + 14u® + 18u® + 13u? + Tu + 1)

* 3 irreducible components of dim¢ = 0, with total 61 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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L I} = (—9.27 x 10'%%u*3 — 4.43 x 10'5u*2 + ... + 8.47 x 10'%"b + 9.38 x
10167, —2.44 x 10167y*3 — 6.36 x 101%6u42 + ... + 8.47 x 10'%7a — 2.63 x
10168, y** + 3942 + ... —4u — 1)

(i) Arc colorings
o (1)
= 0)
)

0.287802u*3 + 0.0750292u42 + - - - — 75.3078u + 3.11029
0.109481u*3 + 0.00523414u*2 + - - - — 7.77140u — 1.10728

0.397283u*3 + 0.0802633u*2 + - - - — 83.0792u + 2.00301
0.109481u*3 + 0.00523414u*2 + - - - — 7.77140u — 1.10728

0.397283u*3 + 0.0802633u*% + - - - — 83.0792u + 2.00301
0.0983593u*3 + 0.00483973u*2 + - - - — 7.05306u — 1.02702

—0.470002u*3 — 0.00424396u*? + - - - + 29.0832u — 7.19779

ag = ( 0.112085u*® + 0.000633314u*? + - - - + 12.6945u + 0.279509)

ay =
ag —
a5 =

aqg =

—0.199965u*3 + 0.0128457u*? + - - - + 5.55859u — 0.338500
0.333819u*3 + 0.00512371u*? + - - - — 15.9017u + 9.48154 )

0.102867u*® + 0.129659u*? + - - - — 63.4031u — 16.1083 )

0.136183u*® — 0.000879747u*% + - - - — 13.1815u — 0.283753

—0.476846u*% — 0.199627u*2 + - - - + 108.229u + 16.5533
0.192885u*3 — 0.0142872u*? + - - - — 0.0996084u + 0.694413

—1.09702u*3 — 0.168014u*? + - - - + 172.835u — 5.26974

a7 =

az = \ —0.161947u* — 0.00324765u*? + - - - + 21.6795u + 2.19727

—1.65580u*? — 0.222262u*2 + - - - + 263.566u — 14.2425
a10 = \ —0.361239u*> — 0.00429338u*2 + - - - + 33.9954u + 3.61276

(ii) Obstruction class = —1

(iii) Cusp Shapes = —0.617620u*® — 0.0398235u*? + - - - 4 49.7144u — 0.605176



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
C1,C5,C11 ut— B -2 -1
C2 utt —2u® ... 4 544u + 64
€3 ut 4 2ut 4. 68u — 52
€4 u — 32u? + - 4 6459u + 461
Co utt — 5t 4~ 1lu+ 1
7, C10 WMt —108u — 11
c8 utt a4 — 288u + 32
9 utt —u® 4 — 46u + 43
C12 u +39u 4+t 4u—1




(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing

c1, Cs, C11 y* +59y" + - 4+ 50y + 1
Cs Yt — 26y + - — 246784y + 4096
s y44 + 46y43 + .-+ — 55168y + 2704
ca Yt — 64y + - — 67584469y + 212521
C6 y* —10y" - —dly +1

c7,C10 y" Ty 4+ 1822y + 121

cs y44 . 3y43 + -+ — 139264y + 1024
co y*t — 399" + ... — 62660y + 1849
1o y* 4 T8y" 4 108y + 1




(vi) Complex Volumes and Cusp Shapes

Solutions to I}

V=1(vol + y=1C)

Cusp shape

u = —0.653028 4- 0.4792111
a = —0.78323 + 1.755911

b:

0.0581394 — 0.0762256.1

0.33032 + 4.709801

—11.3107 — 11.59691

u = —0.653028 — 0.4792111
a = —0.78323 — 1.755911

b:

0.0581394 + 0.07622561

0.33032 — 4.709801

—11.3107 + 11.59691

u =

b=—

0.027724 + 0.7501611
0.567924 + 0.0786511
0.974182 + 0.1573061

3.27845 — 3.129201

—2.75319 + 2.597591

b=—

0.027724 — 0.7501611
0.567924 — 0.0786511
0.974182 — 0.157306.1

3.27845 + 3.129201

—2.75319 — 2.597591

b:

0.670831 + 0.2057421
0.836569 + 0.4849901
0.185017 + 0.1602251

—1.208230 — 0.3228511

—9.94677 4 2.270281

b:

0.670831 — 0.2057421
0.836569 — 0.4849901
0.185017 — 0.1602251

—1.208230 +- 0.3228511

—9.94677 — 2.270281

b:

1.31394
0.393355
0.433533

—2.58215

u = —1.31681
a = —0.520583

b:

0.478115

—6.41728

b:

0.021517 + 0.5575381
1.282020 4 0.2627211
0.233628 + 0.8023951

—0.05460 — 2.353191

—7.41013 4+ 4.716171

b:

0.021517 — 0.5575381
1.282020 — 0.2627211
0.233628 — 0.8023951

—0.05460 4+ 2.353191

—7.41013 —4.716171




Solutions to I}

V=1(vol + y=1C)

Cusp shape

u = —0.489487 + 0.1547221
a= 1.56149 — 0.492071
b= 0.215149 + 0.7581571

1.25902 — 2.0314471

—0.14682 + 4.370031

u = —0.489487 — 0.1547221
a= 1.56149 + 0.492071

1.25902 + 2.031441

—0.14682 — 4.370031

b= 0.215149 — 0.7581571
= 0.473973
a= 283673 —2.36937 1.94390
b = —0.506626
u= 0.460603
a= 1.26886 —1.16126 —8.98030
b= 0.519451
u = 0.135939 + 0.4159091

a = —2.10897 — 1.433311
b= 0.300845 + 1.2287301

—2.36079 — 2.767601

—10.42789 + 3.672321

u = 0.135939 — 0.4159091
a = —2.10897 + 1.433311
b= 0.300845 — 1.2287301

—2.36079 + 2.767601

—10.42789 — 3.672321

u = —0.93702 + 1.289481
a = —0.002221 — 0.9624991
b= 0.328930 + 1.3682301

3.52831 — 3.024931

u = —0.93702 — 1.289481
a = —0.002221 + 0.9624991
b= 0.328930 — 1.3682301

3.52831 + 3.024931

u = —1.59462 + 0.329151
a = —0.203262 + 0.2456371
b= —0.113423 — 1.1929201

4.53063 + 4.341621

u = —1.59462 — 0.329151
a = —0.203262 — 0.2456371
b= —0.113423 + 1.1929201

4.53063 — 4.341621




Solutions to I

V=1(vol + v=1C)

Cusp shape

0.221192 + 0.2596391
1.096330 — 0.7512431
0.691688 + 0.8609121

—0.63985 — 2.516671

—0.25112 + 12.133951

0.221192 — 0.2596391
= 1.096330 + 0.7512431
= 0.691688 — 0.8609121

—0.63985 + 2.516671

—0.25112 — 12.133951

1.79427 + 0.246001
—0.388449 4 0.8347901
0.170782 — 1.1104901

3.71457 — 3.730031

> Q@ €|l @ €|l & €|l & &

1.79427 — 0.246001
—0.388449 — 0.8347901
0.170782 + 1.1104901

3.71457 + 3.730031

,Q
e
I

S
I

—0.132537 4 0.0542151
7.14008 + 4.562841
b= —0.667537 — 0.9433561

6.59035 — 2.006051

—1.41219 4 2.457121

u = —0.132537 — 0.0542151
a= 7.14008 — 4.562841

b= —0.667537 + 0.9433561

6.59035 + 2.006051

—1.41219 — 2.457121

b

u= 0.0147871 4 0.10343501
a= 3.52739 — 9.959701

= —0.846924 — 0.9609441

5.56957 — 9.218031

—3.16193 + 6.857681

u= 0.0147871 — 0.10343501
a= 3.52739 4 9.959701

5.56957 + 9.218031

—3.16193 — 6.857681

b = —0.846924 + 0.9609441

u= 112598 + 1.823011

a= 0.258801 —0.5173561 2.17978 + 2.840391 0
b= —0.280939 + 1.3572401

u= 112598 —1.823011

a= 0.258801 + 0.5173561 2.17978 — 2.840391 0

b= —0.280939 — 1.3572401




Solutions to I}

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

Cusp shape

= —0.02621 + 2.205541
—0.367494 4 0.9635151
0.01860 — 1.798391

14.6659 — 2.94271

—0.02621 — 2.205541
= —0.367494 — 0.9635151
0.01860 + 1.798391

14.6659 + 2.94271

= 0.19526 4 2.309451
= —0.025151 — 0.8228161
0.15012 + 1.785561

9.15531 — 5.871061

0.19526 — 2.309451
—0.025151 + 0.8228161
0.15012 — 1.785561

9.15531 4 5.871061

0.07782 + 2.325881
—0.276416 — 0.8940621
0.00497 + 1.820631

16.0678 — 3.91701

0.07782 — 2.325881
—0.276416 + 0.8940621
0.00497 — 1.820631

16.0678 + 3.91701

—0.38957 + 2.324011
0.028999 + 0.9692701
0.02619 — 1.719941

8.96812 + 2.932371

—0.38957 — 2.324011
0.028999 — 0.9692701
0.02619 4 1.719941

8.96812 — 2.932371

—0.12922 + 2.714761
0.127432 — 0.9015671
—0.27414 + 1.754401

14.7550 + 13.79531

>~ & S| @ €|l @ 8> @ €| @ 8|l 9@ &8 © 8| & 8|l 9 8|l o &

—0.12922 — 2.714761
= 0.127432 4+ 0.9015671
= —0.27414 — 1.754401

14.7550 — 13.79531




Solutions to I}

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

Cusp shape

= —0.07164 4 2.781511
0.159925 + 0.8621151
—0.25526 — 1.715241

15.5530 — 5.86201

—0.07164 — 2.781511
0.159925 — 0.8621151
—0.25526 + 1.715241

15.5530 + 5.86201

0.079049 + 0.8548591
0.06611 — 1.662361

9.77050 + 3.124241

—0.32784 — 2.773301
0.079049 — 0.8548591
0.06611 + 1.662367

U
a
b
U
a
b
u = —0.32784 + 2.773301
a
b
U
a
b

9.77050 — 3.124241




II.
I¥ = (4.80 x 105u'® — 2,12 X 10%u® 4 - -+ + 7.10 X 10%b — 1.19 x 10°, —2.39 X
10540 +9.93 X 105u® +- - - +3.55 X 10*a+9.73 X 10°, u'' —4u'04... —11u—1)

(i) Arc colorings

= (1)

a2 = ( )
o= ()
6.73149u1° — 27.9740u° 4 - - - — 221.023u — 27.4316
ag = \ —6.76188u10 4 29.87974° + - - - + 142.163u + 16.7608
—0.0303906u'0 4 1.90562u° + - - - — 78.8596u — 10.6707
as = —6.76188u'0 +29.8797u° + - - - 4 142.163u + 16.7608
—0.0303906u10 4 1.90562u° + - - - — 78.8596u — 10.6707
a4 = —8.06267u'® + 35.7716u° + - - - 4+ 161.757u + 18.5449
—11.1264u0 4 48.7428u° 4 - - - + 260.727u + 35.5197
az = \ —7.45591410 4 33.4040u° + - - - + 137.150u + 15.0996
—5.52166u'0 + 23.6000u° + - - - 4+ 159.059u + 22.6573
ag = \ 1.66821ul% — 7.26548u® + - - - — 38.1666u — 4.78324
5.52166u1° — 23.6000u° + - - - — 159.059u — 22.6573
5.60475ut0 — 25.1429¢° + - - - — 101.667u — 10.8624
0.6918544:10 — 2.26038u° + - - - — 49.0295u — 6.10828
a7 = \ —4.45455u' +19.7759u° + - - - 4+ 90.5815u + 10.4505
—0.722019u1° + 5.76214u° + - - - — 106.881u — 20.0806
a3 =\ —9.39040u'% + 41.6118u? + - - - + 192.2924 + 23.0600

2.25640u'® — 8.91251u° + - - - — 104.377u — 18.8743
aro = \ 3.11448u!® — 14.0435u° + - - - — 53.7697u — 5.09808

(ii) Obstruction class =1

(111) Cusp Shapes __ 337445 10 1511195 9_|_ 2742643 8 9383585 7_|_ 4567969 ,,6

1254329 5+ 3112763, 4 671%47 ud — %5563875 u 15%%%94 63},55%3 4136

8872 8872 8872 17744 1109 17744
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(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing

c1,C11 w4 70 + 1807 + ub + 22u° + 5ut + 140 + 6u? + du + 1
C2 u't = 3u® - —47u + 101
3 ut — w04 4220+ 4
¢4 u =l + w0 — 6u® + 307 + 3ub +29u° + 270t + 28w —u? —6u—7
cs utt + 7u® +18u” — ub + 220 — ut 4 14u® — 6u® + 4u — 1
6 u't — 20 + Tu® — 7" — 58 + 1500 — Tut — Tud 4+ 10u® — Su+ 1
cr ut F6ut o 2u 1
Cs u =3 —u® 4+ 3u” 208 — 20+ — w41
€9 u't —u® —u® 4 2u® +20° — 3ut — P+ 3u -1
C10 ut—6ut 4 2u—1
C12 PR V7R LTS | Py |

11



(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
€1, C5,C11 yt 14yt —1
€2 ytt — 5yl .. — 1427y — 10201
€3 y + 13y + .. 4 156y — 16
Cyq gty 4 422y — 49
C6 gty sy —1
C7,C10 ytt—6yl0+. 42y —1
cs g6y 2y — 1
Co g2y 6y —1
C12 yt =4y 31y — 1

12



Solutions to I3

(vi) Complex Volumes and Cusp Shapes

V—1(vol + y/=1CS)

Cusp shape

u = —0.220751 4 1.0348601
a= 1.083470 — 0.9024081
b = —0.146555 + 1.3981101

—1.22111 4 1.625861

—4.59364 — 0.340381

u = —0.220751 — 1.0348601
a= 1.083470 4 0.9024081
b= —0.146555 — 1.3981101

—1.22111 — 1.625861

—4.59364 + 0.340381

uw= 151215
a= 0.674582
b= —0.287899

—6.03089

0.409510

u = —0.460304 4 0.0197351
a= 0.349750 4 0.3893181
b= 0.585282 + 0.9243231

—0.87162 — 2.168351

—10.04732 — 2.604271

u = —0.460304 — 0.0197351
a= 0.349750 — 0.3893181
b= 0.585282 — 0.9243231

—0.87162 + 2.168351

—10.04732 4 2.604271

u = —0.224917 4 0.0972371
a= 4.05209 —4.100271
b = —0.209535 4 0.5456061

0.76129 — 4.280791

—1.91886 + 3.114961

u = —0.224917 — 0.0972371
a= 4.05209 + 4.100271
b = —0.209535 — 0.5456061

0.76129 + 4.280791

—1.91886 — 3.114961

u = —0.55730 + 2.451221
a= 0.097167 4 0.8738011
b= 10.02440 — 1.693921

9.41812 4 3.723191

—2.84715 — 8.703831

u = —0.55730 — 2.451221
a= 0.097167 — 0.8738011
b= 10.02440 + 1.693921

9.41812 — 3.723191

—2.84715 + 8.703831

u= 270719 + 0.068921
a= 0.080229 4 0.6461101
b= —0.109646 — 1.2189701

3.15344 — 5.478711

—5.29777 + 8.132101

13



Solutions to I3

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

Cusp shape

u= 270719 — 0.068921
a= 0.080229 — 0.6461107
b= —0.109646 + 1.2189701

3.15344 4 5.478711

—5.29777 — 8.132101

14



III. I% = (—7u® — 33u* + .-+ + 23b — 13, 51u® + 247u* + --- 4+ 23a +
236, u® + 5u® + 14u* + 18u® + 13u? + 7Tu + 1)

(i) Arc colorings
(1)
a2 = )

—2.21739u5 — 10.7391u* + - - - — 21.9130u — 10.2609 )

a; =

ag = \0.304348u® + 1.43478u* + - - - + 0.478261u + 0.565217

as =

—1.91304u® — 9.30435u* — 21.4348u — 9.69565
0.304348u® + 1.43478u* -l— -+ 0.478261u + 0.565217

—1.91304u5 — 9.30435u* + - - - — 21.4348u — 9.69565 )

aq = (O 0869565u° + 0.695652u + - - - + 0.565217u + 0.304348

—0.608696u°> — 2.86957u* + - - - — 8.95652u — 4.13043
—0.0869565u° + 0.304348u* + - - - 4 3.43478u + 0.695652

—0.391304u° — 1.13043u* + - - - + 3.95652u + 2.13043
—1.17391u5 — 5.39130u? + - - - — 9.13043u — 1.60870

u® + but + 14u® + 18u? + 13u + 7 >

ag =
a =
—0.391304u° — 2.13043u* + - - - — 4.04348u — 0.869565

—u® — 5yt — 14ud — 18u% — 13u — 7
0.391304u> + 2.13043u* + - - - 4 5.04348u + 0.869565

—0.608696u°> — 2.86957u* + - - - — 8.95652u — 4.13043
—0.0869565u° + 0.304348u* + - - - 4 3.43478u + 0.695652

aio = (u)
(ii) Obstruction class =1

_ 16,5 _ 33,4 _ 220,3 809, 2 563 542
(iii) Cusp Shapes = ;zu’ — 5u* — S2u 55 U 55 U — 55

15



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
1,11 (u® —u® +2u—1)°
Co u°
c3 (u® 4+ u? — 1)
€4 ub +2u® — 2u® + 2u® —3u—7
cs (u® +u® + 2u +1)2
6 ub — 3u® +2u* +ud Fu? —2u—1
cr (u— 1)
cg, Cy wl—dut — P+ 4 -1
C10 (u+ 1)6
Cra u® + 5u° + 14u? + 18u® + 13u® + Tu + 1

16



(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
C1,C5,C11 (y> +3y* +2y — 1)°

Co y6
C3 (yB _ y2 + 2y _ 1)2
¢4 y® —4y® +12y* — 6y° — 8y* — 3Ty + 49
Co y® — 5y +12y* — 113 + 4% — 6y + 1

7,10 (y —1)°

Cg, Cy Y% — 8y° + 24y* — 35y + 24y% — 8y + 1
C12 y6 + 3y5 + 42y4 — 28y3 — 55y2 — 23y +1

17



(vi) Complex Volumes and Cusp Shapes

Solutions to I3

V=1(vol + y=1C)

Cusp shape

u = —0.211786 4 0.7505041
0.999155 + 0.3341891
0.215080 — 1.3071401

b:

1.37919 + 2.828121

—3.91642 — 4.545901

u = —0.211786 — 0.7505041
0.999155 — 0.3341891

a =

1.37919 — 2.828121 | —3.91642 + 4.545901

b= 0.215080 + 1.3071401

= —1.23104

= 0.329355 —2.75839 —34.1530
b= 0.569840
uw = —0.199118
a = —17.05839 —2.75839 —20.0130
b= 0.569840

—1.57313 + 2.057651
a = —0.134639 — 0.6077881
b= 0.215080 + 1.3071401

1.37919 — 2.828121

—11.50056 + 1.383921

u = —1.57313 — 2.057651
a = —0.134639 + 0.6077881
b= 0.215080 — 1.3071401

1.37919 + 2.828121

—11.50056 — 1.383921

18



IV. u-Polynomials

Crossings u-Polynomials at each crossing
(u —u? +2u—1)2
1,¢
b (™ Tu® 41807+ ub 2208 + But 4 14ud + 60 4 4u + 1)
(M = =220 — 1)
€2 ub(utt — 3ul® + o — 47w+ 101) (u** — 20 4 - -+ 544w + 64)
C3 (u +u? = DB (™ —u'® - 22u + 4)(u* 4 2u® + - + 68u — 52)
e (u® + 2u® — 2u® + 2u® — 3u —7)
S(utt =t 4+ w® — 6ud 4 30 + 3uS + 29u° 4 27ut + 28u® — u? — 6u —7)
(u*t — 32u*? + - + 6459u + 461)
cs (u +u? +2u+1)2
St Tu® 1807 — b 2208 — But + 14w — 6u® 4 4u — 1)
(M = = 22u— 1)
s (u® — 3u® + 2ut + v +u? — 2u — 1)
S(utt =20 4 Tu® — T = 5u® 4 15u° — Tut — Tu? 4 10u? — 5u 4 1)
C(utt —5ut? 4~ 11w+ 1)
cr (u— D)% +6u' + -+ 2u+ 1) (u* +u® + - — 108u — 11)
cs (ub —du* —ud +4u® — Dt =30 + - —u? +1)
(w4 4 — 288u + 32)
Co (b —du* —ud +4u? — Dt —u® + - 4+ 3u? - 1)
S(u™ = u® 4 — 46u + 43)
10 (u+ D)W —6ul® + - 4+ 2u — 1) (u* +u*® + .- — 108u — 11)
C1s (u® +5u° + -+ Tu+ D (u't —4u'® + - — 11w —1)
(u* +39ut 4+ du— 1)

"
O



V. Riley Polynomials

Crossings Riley Polynomials at each crossing
C1,Cs, C11 ((yg + 3y% 4 2y — 1)2)(911 +14y"0 4 Ay — 1)
Sy 459" 4+ 50y + 1)
e y(i(yll _ 5y10 + e — 1427y — 10201)
(y* — 26y 4 - - — 246784y + 4096)
cs (4 —y* + 2y — 1)) (" + 13y + - + 156y — 16)
(y** + 46y™ 4 - - — 55168y + 2704)
. (yS —4y® 4+ -+ = 37y +49)(y"* + 0 + - - - + 22y — 49)
(Y™ — 64y* 4 - - — 67584469y + 212521)
. (W =5y 4+ —6y+ D" =4y + - +5y—1)
Syt - 10y 4 =41y 4 1)
e7,c10 ((y = 1) " = 6y" + - +2y = D)(y* + 79" + - + 1822y + 121)
N (W =8y + - =8y + 1)y — 6y + -+ 2y — 1)
(™ = 3y™ 4 — 139264y + 1024)
N (W =8y + - =8y + 1)y =2y + -+ 6y —1)
(y™ = 39" + - - — 62660y + 1849)
(4 +3y° ++- = 28y + D"~y + -+ 31y — 1)

(Y™ 4+ T8y -+ 108y + 1)
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