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3 Cio C1 Ce Cs Cr  Ci2  C9
A knot dlagranﬂ

Ideals for irreducible component#ﬂ)f Xpar
= (20" +u® - db—u, —u® 0"+ ta+3 u -2+ —u—1)

=(-u+2u* +u® > +b—u—1, —u" —uS +2u° +2u* —u® — > +a—u—1,

u® +u® — 20" — 3ub +ud 4+ 3ut + 20 —u—1)

* 2 irreducible components of dim¢ = 0, with total 89 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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1.
I = (—2u"+u™®+. - +b—u, —u™®—u""+-.-+a+3, ud®—2u"+...—u—1)

(i) Arc colorings

o ()

ag =

2u™ — o —duP +u
wl” — 4ut® + Tt — 4ot — 300 + 6u” — 2u® +u
wl” — 5ut® 4 1103 — 120 + 50 + 207 — 2u® +u

—ud 4+ 2u" — b — 2P +u
—u? 4+3u" —3uS +u
—u® + 3ub —3ut +1
—ul0 4+ 2048 — w8 — 2ut + 2
u77—u76—|—-~~—|—2u2—2
ag = \y™ — ™ 4... — 242
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(ii) Obstruction class = —1

(iii) Cusp Shapes = —6u™ +9u™ 4+ --- — 29y — 1



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
! w0 + 4207 + - 4 9u + 1
c2,Cs w0+ 20 -1
€3, C10 w4+ w4 — 768w + 512
C4,Cr B0 — 6u™ + -+ + 1829y + 145
C6, C12 w4+ 6u™ + - — B57Tu + 53
cg, Cg, C11 w4+ 100 4+ —Tu—1




(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
‘@ y®0 — 6y 4 —4ly + 1
C2,Cs y?0 —42y™ . — 9y +1
€3,¢10 Y80 — 57y™ + ... — 786432y + 262144
c4,C7 y®0 4+ 66y™ + - — 1478221y + 21025
6, C12 y®0 4 5497 + ... — 584997y + 2809
cs,Co, C11 y?0 —82y™ ... 5y + 1




Solutions to I}

(vi) Complex Volumes and Cusp Shapes

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

Cusp shape

u = 0.788241 4 0.5932671
a= 289714 +1.163581
b= 0.97355 4 2.788581

6.24334 — 5.110641

8.14762 4 6.482571

u= 0.788241 — 0.5932671
a= 289714 —1.163581
b= 0.97355 — 2.788581

6.24334 + 5.110641

8.14762 — 6.482571

u = 0.813592 4 0.6095701

a = —2.93002 — 1.262641 13.2744 — 9.222471 0
b= —1.10331 — 2.684481

u = 0.813592 — 0.6095701

a = —2.93002 + 1.262641 13.2744 +9.22241 0

—1.10331 + 2.684481

= —0.772569 + 0.5983801
1.07413 + 1.287061
1.42261 + 0.649291

8.47306 + 2.348611

9.12486 — 3.379771

—0.772569 — 0.5983801
= 1.07413 — 1.287061
= 1.42261 — 0.649291

8.47306 — 2.348611

9.12486 + 3.379771

= 1.03436
1.16159

3.30231

0.755447 + 0.5960841

= —2.64657 — 0.974161 6.33746 + 0.434741 8.59846 4 0.1
= —0.97087 — 2.782441

= 0.755447 — 0.5960841

= —2.64657 4+ 0.974161 6.33746 — 0.434741 8.59846 4 0.1

—0.97087 4 2.782441

0.731741 + 0.6218311
= 2.26610 + 1.177301

b
U
a
b
U
a
b
U
a
b= 0.0399622
U
a
b
U
a
b
U
a
b= 0.78459 + 2.795491

13.5099 + 4.42681

10.35839 4- 0.1




Solutions to I}

V=1(vol + v=1CS)

Cusp shape

= 0.731741 — 0.6218311
= 2.26610 — 1.177301
= 0.78459 — 2.795491

13.5099 — 4.42681

10.35839 + 0.1

—0.877134 + 0.3392251
1.21807 — 1.372771
0.81822 — 1.381631

0.06759 + 3.084431

2.43309 — 8.764951

—0.877134 — 0.3392251
1.21807 + 1.372771
= 0.81822 4 1.381631

0.06759 — 3.084431

2.43309 + 8.764951

= —0.770687 + 0.5358891

= —0.657130 — 0.3239971

2.28869 + 2.168211

1.72867 — 4.004081

= —0.770687 — 0.5358891
= —0.521106 + 0.6264401
= —0.657130 + 0.3239971

2.28869 — 2.168211

1.72867 + 4.004081

= —0.967844 + 0.4925531

= —1.03957 4 1.740581 6.45001 + 4.979031 0
= —0.42685 + 2.019701

= —0.967844 — 0.4925531

= —1.03957 — 1.740581 6.45001 — 4.979031 0

U
a
b
U
a
b
U
a
b
U
a = —0.521106 — 0.6264401
b
U
a
b
U
a
b
U
a
b

= —0.42685 — 2.019701

u = 0.850210 4 0.0907011
a = —0.438624 — 0.4096731

b= 0.1052960 4+ 0.02011921

—1.39732 — 0.274541

—6.35667 + 0.340951

u = 0.850210 — 0.0907011
a = —0.438624 + 0.4096731

b= 0.1052960 — 0.02011921

—1.39732 + 0.274541

—6.35667 — 0.340951

u = —1.127480 4+ 0.2583991
a = —0.133039 + 1.1219801
b= —0.965050 + 0.9624711

7.10133 4 5.727961




Solutions to I} Vv—1(vol +/—1CS) Cusp shape
= —1.127480 — 0.2583991
= —0.133039 — 1.1219807 7.10133 — 5.727961 0

—0.965050 — 0.9624711

0.205648 + 0.8050861
= —2.13997 + 0.840591
—0.44039 — 1.849841

10.2271 + 10.58731

8.12464 — 5.540041

0.205648 — 0.805086.1
= —2.13997 — 0.840591
—0.44039 4+ 1.849841

10.2271 — 10.58731

8.12464 4 5.540041

0.754822 + 0.3407001
0.270589 + 1.0977301
—0.621443 — 0.083376.1

2.17846 — 1.579251

3.82899 + 3.543631

0.754822 — 0.3407001
= 0.270589 — 1.0977301
—0.621443 4 0.0833761

2.17846 4+ 1.579251

3.82899 — 3.543631

—1.139280 + 0.3288951

= 0.804519 —0.4397811 | —0.07200 + 2.424581 0
= 1.79318 — 1.05870I

= —1.139280 — 0.3288951

= 0.804519 4+ 0.4397811 | —0.07200 — 2.424581 0

1.79318 + 1.058701

0.207211 + 0.7797091
2.31171 — 0.836561
0.22750 + 1.537931

3.51520 + 6.346361

6.24074 — 5.424011

0.207211 — 0.7797091
2.31171 + 0.836561
0.22750 — 1.537931

3.51520 — 6.346361

6.24074 4 5.424011

= —0.219389 + 0.7694121
= 0.587178 — 0.8073511
= —0.709890 — 1.0689201

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

5.91566 — 3.669451

7.65776 + 2.479361




Solutions to I7*

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

Cusp shape

uw = —0.219389 — 0.7694121
a= 0.587178 + 0.8073511
b = —0.709890 + 1.0689201

5.91566 + 3.669451

7.65776 —2.479361

u= 0.272716 + 0.7496641
a= 2.07259 —0.630491
= 0.774645 + 0.6717601

11.39820 — 2.752571

9.62649 + 1.180451

0.272716 — 0.7496641
= 2.07259 4 0.630491
= 0.774645 — 0.6717601

S
|

11.39820 + 2.752571

9.62649 — 1.180451

= —0.079116 + 0.7937631
= —0.273217 — 0.6754151
= —1.057360 + 0.7081341

2.72585 — 4.144491

6.24638 + 3.847861

= —0.079116 — 0.7937631
= —0.273217 4+ 0.6754151
= —1.057360 — 0.7081341

2.72585 + 4.144491

6.24638 — 3.847861

= 1.163210 4+ 0.3267881

= 0.185302 + 1.0267101 1.76495 + 0.236361 0

= —0.411450 + 0.1716971

= 0.185302 — 1.0267101 1.76495 — 0.236361 0

= —0.411450 — 0.1716971

= 0.226952 + 0.7517651

= —2.32110 4 0.591361 3.98475 4 0.884831 7.59092 + 0.370981

= —0.256373 — 1.0020501

= 0.226952 — 0.7517651
= —2.32110 — 0.591361
= —0.256373 + 1.0020501

3.98475 — 0.884831

7.59092 — 0.370981

= —1.177730 + 0.3340161
= —0.472654 — 0.4016591

a
b

u

a

b

u

a

b

u

a

b

w= 1.163210 — 0.3267881
a

b

u

a

b

u

a

b

u

a

b= —2.13844 + 0.195171

—0.65300 — 2.797701




Solutions to I}

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

Cusp shape

= —1.177730 — 0.3340161
= —0.472654 + 0.4016591
—2.13844 — 0.195171

—0.65300 + 2.797701

1.167430 + 0.3765951
—0.002258 — 0.5048281
0.295211 — 0.0226421

—3.96959 — 0.860761

1.167430 — 0.3765951
= —0.002258 + 0.5048281
0.295211 + 0.0226421

—3.96959 + 0.860761

—1.150850 + 0.4381691
1.26868 — 1.794581
0.29661 — 2.766081

—2.44030 + 2.939311

—1.150850 — 0.4381691
1.26868 + 1.794581
0.29661 + 2.766081

—2.44030 — 2.939311

—0.166236 + 0.7427081
—0.347964 + 0.3525781
0.365823 + 0.4919601

—0.13713 — 2.808381

—0.38510 + 3.256261

—0.166236 — 0.7427081
—0.347964 — 0.3525781
0.365823 — 0.4919601

—0.13713 + 2.808381

—0.38510 — 3.256261

1.154970 + 0.4620371
—0.067535 — 0.7420601
1.304340 — 0.2314661

—2.26506 — 5.183461

1.154970 — 0.4620371
—0.067535 + 0.742060.1
1.304340 + 0.2314661

—2.26506 + 5.183461

—1.199980 + 0.3282651
—0.111881 + 0.6623161
1.80309 + 0.350421

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

5.92061 — 6.930821




Solutions to I} v —1(vol + v/—1CS) Cusp shape
= —1.199980 — 0.3282651
= —0.111881 — 0.6623161 5.92061 + 6.930821 0

1.80309 — 0.350421

—0.491306 + 0.5711901
1.91932 — 0.186591
1.09981 — 1.132961

7.80506 — 0.696661

10.81571 + 0.010211

—0.491306 — 0.5711907
1.91932 + 0.186591
1.09981 + 1.132961

7.80506 + 0.69666.1

10.81571 — 0.010211

1.175660 + 0.4290141
0.607234 + 0.4847491
—0.402768 4 0.6421661

—5.550504 — 2.1014171

1.175660 — 0.4290141
0.607234 — 0.4847491
—0.402768 — 0.6421661

—5.55054 4 2.101417

1.138020 + 0.5379281
—0.45342 — 1.672521
0.04188 — 2.694431

8.86470 — 2.093201

1.138020 — 0.5379281
—0.45342 + 1.672521
0.04188 + 2.694431

8.86470 4 2.093201

—1.175440 4 0.4670521
—0.49611 + 1.665741
0.51823 + 1.944331

—5.28059 + 6.345531

—1.175440 — 0.4670521
—0.49611 — 1.665741
0.51823 — 1.944331

—5.28059 — 6.345531

1.155270 4 0.5264761
1.25110 + 1.638101
0.59528 + 3.313201

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

1.27066 — 5.682611
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Solutions to I}

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

Cusp shape

= 1.155270 — 0.5264761
1.25110 — 1.638101
0.59528 — 3.313201

1.27066 + 5.682611

—1.168040 + 0.5079211
0.922596 — 0.0679641
0.845713 — 0.5518441

—3.04347 + 7.488241

= —1.168040 — 0.5079211
0.922596 + 0.0679641
0.845713 + 0.5518441

—3.04347 — 7.488241

—0.052039 + 0.7222521
0.562731 + 0.6519781
0.444609 — 0.8742811

—2.07776 — 1.972351

—0.72819 + 4.375071

—0.052039 — 0.7222521
0.562731 — 0.6519781
0.444609 + 0.8742811

—2.07776 + 1.972351

—0.72819 — 4.375071

1.207880 + 0.4109811
—1.070520 + 0.0521091
—0.330465 — 0.7747251

—1.086150 — 0.0348681

1.207880 — 0.4109811
—1.070520 — 0.0521091
—0.330465 +- 0.7747251

—1.086150 4 0.0348681

—1.162360 + 0.5298061
—1.79136 + 0.103881
—1.64200 + 0.991991

3.15047 + 8.521431

—1.162360 — 0.529806.1
—1.79136 — 0.103881
—1.64200 — 0.991991

3.15047 — 8.521431

1.168930 + 0.5291331
= —1.57379 — 2.154211
= —0.32158 — 3.945991

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

0.69066 — 11.217507
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Solutions to I V—1(vol + /—1CS) Cusp shape
u= 1.168930 — 0.5291331
a = —1.57379 + 2.154211 0.69066 + 11.217501 0
b= —0.32158 + 3.9459971
u = —1.198680 + 0.4849771
a = —0.36067 — 1.771301 —0.56388 + 8.801541 0
b= —1.37224 — 1.419601
u = —1.198680 — 0.4849771
a = —0.36067 + 1.771301 —0.56388 — 8.801541 0
b= —1.37224 + 1.419601
u= 1.177620 + 0.5356041
a= 154399 + 2.517791 7.3556 — 15.54801 0
b= —0.02257 4 4.067071
u= 1.177620 — 0.5356041
a= 1.54399 — 2.517791 7.3556 + 15.54801 0

b= —0.02257 — 4.067071

u= 0.051946 + 0.6479281
a = —1.20181 — 0.950381
b= 0.032509 4 0.8833011

0.779065 + 0.9934731

4.68420 4 0.718941

u= 0.051946 — 0.6479281
a = —1.20181 + 0.950381
b= 10.032509 — 0.8833011

0.779065 — 0.9934731

4.68420 — 0.7189471

u = —0.543478 + 0.2315541
a = —2.18956 + 0.346291
b= —1.118450 + 0.6042021

1.049580 — 0.0143571

9.39150 — 0.357361

u = —0.543478 — 0.2315541
a = —2.18956 — 0.346291
b= —1.118450 — 0.6042021

1.049580 + 0.0143571

9.39150 + 0.35736.1

u = —0.490124
a = —2.52204
b= —1.18809

1.02225

10.6740
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ILIY = (—ub+2ut 4w —u?+b—u—1, —u” —ub 4205 +2u? —ud —u? +
a—u—1, u® +ud —2u” — 3ub +u® +3u* +2ud —u—-1)

(i) Arc colorings

- )

o= (1)
- ( )
u7—|—u6—2u — 2ttt u+1
ub wr—wd+ul+u+1
(2)
u7+u6—2u —aut+uwt w4 u+1
w—2ut —wt w4+ u+1
—u? 4
a1: 4
u® —2ud +u
ar = uw —ud+u
U
a5: u
ud —3ub +3ut -1
ag = \u8+u” —3ub —2u® +3ut+2u° -1
—u® 4+ 3uf —3ut+1
a12 = \ —y8 — " +3ub +2u° —3ut — 203 + 1

w4+ u” —2u8 — 2 +ut+ WP+ 4 u
ag= \uS+u —2u -2 +ut+ud +ui+u

(ii) Obstruction class =1

(iii) Cusp Shapes = —u® — 6u” + u® + 12u5 + 5u* — 10u® — Tu? — Tu + 6

13



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing

! u® — 5ud + 1207 — 15u® + 9u® + ut — 4u® + 2u® +u —1
€2 ud +ud — 20" — 3u® 4 3ut 20 —u—1

€3,C10 u?
= u? +ud 420" +u 4+ 3u® 4+t 20t u—1
& u? —u® —2u" 4+ 3ub +u® —3ut + 20 —u 1
‘6 u? — 3u® + 8u” — 13u® +17u° — 17u* + 12u® — 6u® + u + 1
7 u? —u® 420" —u® 4+ 3u® —ut 22Ut u 1

s, C9 (u+1)°
i1 (u—1)°
C12 ud 4 3u® + 8u” + 13u’ + 170® + 17u? +120% + 60 +u—1

14



(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
gl y? —o® +12y7 — 7y + 3795 + ¢yt — 10y + 5y — 1
€2,C5 y? —5y® +12y" —15y° +9¢° +yt — 4y + 22 + 4y —1
C3,C10 y9
Ca, C7 y® +3y° + 8y + 13y5 + 1790 + 17yt +12¢° + 62 +y — 1
C6, C12 v+ 7y® + 2097 + 25¢° + 5y® — 15y + 2297 + 13y — 1
9
€8, C9, C11 (y_ 1)

15



Solutions to I3

(vi) Complex Volumes and Cusp Shapes

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

Cusp shape

u = —0.772920 + 0.5103511
a= 0.147032 + 1.0129401
b= 0.848670 + 0.2253101

3.42837 + 2.093371

10.43453 — 4.189321

u = —0.772920 — 0.5103511
a= 0.147032 — 1.0129401
b= 0.848670 — 0.2253101

3.42837 — 2.093371

10.43453 4 4.189321

u= 0.825933
a= 195176
b= 1.33142

0.446489

—4.72420

w= 1.173910 + 0.3915551
a = —0.679689 — 0.6260171
b= —0.25695 — 1.391551

—2.72642 — 1.336171

0.549708 4+ 1.0179361

w= 1.173910 — 0.3915551
a = —0.679689 + 0.6260171
b= —0.25695 + 1.391551

—2.72642 + 1.336171

0.549708 — 1.0179361

u = —0.141484 + 0.7396681
a= 0.541407 — 0.7539071
b = —0.443165 + 0.2840591

1.02799 — 2.454421

6.31821 + 2.629391

u = —0.141484 — 0.7396681
a= 0.541407 + 0.7539071
b = —0.443165 — 0.2840591

1.02799 + 2.454421

6.31821 — 2.629391

u = —1.172470 4+ 0.5003831
a = —0.484630 — 0.6557081
b= —1.314260 — 0.1685671

—1.95319 + 7.084931

3.05967 — 5.110951

uw = —1.172470 — 0.5003831
a = —0.484630 + 0.6557081
b= —1.314260 + 0.1685671

—1.95319 — 7.084931

3.05967 + 5.110951
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ITI. u-Polynomials

Crossings u-Polynomials at each crossing
c1 (u® — 5u® + 120" — 15u® + 9u® + u? — 4u® 4+ 2u® +u — 1)
(w420 -+ Ju+ 1)
2 (W +ub 4+ —u— D)W+ 20 - fu—1)
¢s, 10 u? (U +u™ 4 — 768u? + 512)
4 (u® 4+ u® 4+ 2u” + ub + 3u® +ut + 20 +u —1)
(u® = 6u™ + - 4 1829u + 145)
05 (W =+ —u+ D+ 20 - u—1)
6 (u® — 3u® + 8u” — 13u’ + 17u® — 17u* + 12u® — 6u? +u + 1)
(w4 6u™ + - —577u + 53)
cr (u® —u® + 20" —ub 4+ 3u® —ut 4+ 203 +u+1)
S(u® = 6u™ + - 4 1829u + 145)
Css Co (u+ 1)) +10u™ + - — Tu—1)
c11 (u—1)") W 4+ 10u™ 4+ - — Tu — 1)
1o (u? + 3u® + 8u” 4+ 13u® + 17u° + 17u* + 12u® + 6u® +u — 1)

(B + 6u™ + -+ — BTTu + 53)
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IV. Riley Polynomials

Crossings Riley Polynomials at each crossing
¢ (y° — 9% +12¢y7 — 7y° +37° + y* — 10y% + 5y — 1)

S =6y 4 —dly + 1)

e, 5 (y” = 5y* +12y" — 15y° + 99° + y* —dy® + 2" +y — 1)
(Y0 — 42y 4 — 9y + 1)

€3, €10 y2 (%0 — 57y™ + .. — 786432y + 262144)

CarCr (% +3y® +8y" + 13¢y° + 179° + 17y* + 12¢° + 6> +y — 1)
(Y0 +66y™ + - - — 1478221y + 21025)

Cor C1a (v + Ty® + 2097 + 2595 + 5y° — 15y* + 22y + 13y — 1)
(0 + 54y™ 4 - - — 584997y + 2809)

€8, Cy, C11 ((y— 1))y —82y™ + - — 5y +1)
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