12a0174 (K12a0174)

Cf %w%waﬁiﬁfﬁﬁ%%

35 9 6 2 10 11 1 4 12 8 7

Solving Sequence

11% — >13—-2—>5909—>4—> — 6 — Co,C4,C
Aknot dlagralrﬂ £ 80111201 3 c1 2 cs 9 c3 401010 Cg 6 cs D>

Ideals for irreducible component#ﬂ)f Xpar

It =2u* —6u” + - 420 -2, —2u" + 20 + - +2a -1, u®® -3 + .. —2u+1)
I} = (—u’a + 2ula — 2au + b, —uta— v’ —ut +ula+ P+ ad® + au+ u® +u, u6—|—u5—u4—2u3—|—u—|—1>

* 2 irreducible components of dim¢ = 0, with total 107 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

I. If =
(2u®* —6u® 4. +2b—2, —2u%*+2u%+...+2a—1, u%® —3u+...—2u+1)

(i) Arc colorings

0
ailr = \u
1
ag = u2
—u
a2 =\ —yd 4+ u
B
o= ()
wt—u® 4y 2u+ L
a3 = \—u™ +3u®B+ - —Su+1
—ud 4+ 209 + +u+%
ag = %u91 %u90+~ u2+§u
W —uS+ut+1
ag = u® — 2u8 + 2u?
¥ —6u” + -+ 3u—32
ag = \ —5u% + 6u + --+3u2—%u
w3
a0 = \u® —ud+u
wd—uS+ut+1
as = \ !0 — 248 4+ 3ub — 2ut 4 u?

S — Ly g -3
as = (—§u94+g2u93+“-+ Su? —%u)

(ii) Obstruction class = —1

(iii) Cusp Shapes = 4u — 2l + ... 4+ By — 2



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
C1,Cq u?® 4290+ — 120 —1
c2,Cs u® T o —du— 1
c3, Cy u?® 4+ u + - — 12288u — 4096
€65 C8 u® — 3u? 4 -+ 4 4216u — 1201
C7,C11 P 3 —2u—1
C10 u?® 4430 + -+ 8u+1
c12 u®® +9u® - 4 6u 1




(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
1,4 y? +81y™ + - — 492y — 1
2,5 Yy 429y .12y — 1
€3,Co y? — 65y™ + - + 184549376y — 16777216
6, Cs Y% —83y™ + .- 4+ 13537528y — 1442401
C7,C11 Yy — 43y 48y —1
10 y® 421y o —ddy — 1
C12 Yy +y? o+ T6y — 1




(vi) Complex Volumes and Cusp Shapes

Solutions to I} v—1(vol +v/—1CS) | Cusp shape
u = —0.780961 + 0.6138541
a = —1.148870 — 0.3371111 6.51601 — 0.630921 0

b= 0.164002 + 1.3874201

u = —0.780961 — 0.6138541
a = —1.148870 4 0.3371111 6.51601 4 0.630921 0
b= 0.164002 — 1.3874201

u = —0.814626 + 0.6095631
a= 1.35420 + 0.793841 6.41936 + 5.441161 0
b= 0471342 —1.3143307

u = —0.814626 — 0.6095631
= 1.35420 — 0.793841 6.41936 — 5.441161 0
0.471342 + 1.3143301

= 0.962721 4+ 0.3306371
0.362055 + 0.8653301 | —1.64642 — 1.198177 0
—0.390291 + 0.4635841

0.962721 — 0.3306371
= 0.362055 — 0.8653301 | —1.64642 + 1.198171 0
= —0.390291 — 0.4635841

= 0.550887 + 0.7747481
0.203078 — 0.5275981 11.5214 — 8.20231 0

0.550887 — 0.7747481
0.203078 4+ 0.5275981 11.5214 + 8.20231 0
0.91385 + 2.470441

0.538994 + 0.7816451
= —0.413072 + 0.5148461 12.33230 — 1.879511 0
—1.21805 4 1.934991

0.538994 — 0.7816451
= —0.413072 — 0.5148461 12.33230 4 1.879511 0
= —1.21805 — 1.934991

b
U
a
b
U
a
b
U
a
b= 0.91385 —2.470441
U
a
b
U
a
b
U
a
b




Solutions to I}

V=1 (vol + y=1CS)

Cusp shape

= —1.049250 + 0.0909471
= —1.13294 — 1.382291
—1.130640 — 0.7084291

—1.41613 — 3.481681

—1.049250 — 0.0909471
—1.13294 4 1.382291
—1.130640 + 0.7084291

—1.41613 + 3.481681

1.057200 + 0.0266081
0.53847 — 3.818471
0.32449 — 1.5130171

1.39128 + 2.846601

1.057200 — 0.0266081
= 0.53847 + 3.818471
0.32449 4 1.513011

1.39128 — 2.846601

1.038650 + 0.2121961
1.54257 — 0.910221
0.952348 + 0.0063951

—3.09968 — 0.146921

1.038650 — 0.2121961
1.54257 + 0.910221
0.952348 — 0.0063951

> Q@ €|l & €| & €| Q& 8| & 2| & &
Il

3.09968 + 0.146921

u = —1.06742
a = —0.00525876
b= 0.484339

2.20266

0.442792 + 0.8096631
a = —0.447657 — 0.3713591
b= —0.11488 — 2.777951

11.78680 + 5.108001

u= 0442792 — 0.8096631
a = —0.447657 4 0.3713591
b= —0.11488 + 2.777951

11.78680 — 5.108001

u = —0.998749 + 0.4116861
a = —0.51601 — 2.070921
b= —0.89051 — 1.323311

—1.81484 — 0.055741




Solutions to I}

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

Cusp shape

= —0.998749 — 0.4116861
—0.51601 + 2.070921
—0.89051 + 1.323311

—1.81484 4 0.055741

0.431435 + 0.8099661
0.262891 + 0.4089761
—0.33236 + 3.100941

10.8466 + 11.38571

0.431435 — 0.8099661
0.262891 — 0.4089761
—0.33236 — 3.100941

10.8466 — 11.38571

0.481177 +0.7763471
—0.635172 4 0.0782261
—0.154742 — 0.4142161

7.59709 4- 1.510371

0.481177 — 0.7763471
—0.635172 — 0.0782261
—0.154742 + 0.4142161

7.59709 — 1.510371

—0.488387 + 0.7688311
0.226129 — 0.7393841
—0.52679 — 3.199961

6.78240 4 1.477201

—0.488387 — 0.7688311
0.226129 + 0.7393841
—0.52679 + 3.199961

6.78240 — 1.477201

0.985538 + 0.4683321
1.71416 + 1.114301
—0.53775 + 1.451961

—0.41801 — 1.397961

0.985538 — 0.4683321
1.71416 — 1.114301
—0.53775 — 1.451961

—0.41801 + 1.397961

—0.470750 + 0.7754331
0.007864 + 0.7574631
1.22123 + 3.047991

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

6.68359 — 4.449681




Solutions to I}

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

Cusp shape

= —0.470750 — 0.7754331
= 0.007864 — 0.7574631
1.22123 — 3.047991

6.68359 + 4.449681

0.498994 + 0.7477281
0.553295 — 0.0614681
—0.488696 — 0.7592971

3.92549 — 2.451041

0.498994 — 0.7477281
0.553295 + 0.0614681
—0.488696 + 0.7592971

3.92549 4 2.451041

0.450266 + 0.7692001
0.484149 — 0.0868951
—0.85386 + 1.268501

3.65208 + 5.268251

5.67264 — 4.343151

0.450266 — 0.7692001
0.484149 + 0.0868951
—0.85386 — 1.268501

3.65208 — 5.268251

5.67264 4 4.343151

—0.997603 + 0.4862251

= 0.07933 + 1.713751 —0.26339 + 4.206141 0
= 0.850725+ 0.9777181
= —0.997603 — 0.4862251
= 0.07933 — 1.713751 —0.26339 — 4.206141 0

0.850725 — 0.9777181

—0.818001 + 0.2832221
—1.22395 + 0.958541
—0.838364 + 0.6280831

—0.91580 + 2.967871

5.16431 — 4.858681

—0.818001 — 0.2832221
—1.22395 — 0.958541
—0.838364 — 0.6280831

—0.91580 — 2.967871

5.16431 + 4.858681

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

—1.133080 + 0.0790251
—0.74599 + 3.053351
0.12767 4 1.702981

6.36459 — 3.005171




Solutions to I}

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

Cusp shape

= —1.133080 — 0.0790251
= —0.74599 — 3.053351
0.12767 — 1.702981

6.36459 4 3.005171

1.033340 + 0.4757711
= —2.20424 — 0.410491
0.01972 — 1.633531

—1.30770 — 6.296981

= 1.033340 — 0.4757711
= —2.20424 4 0.410491
0.01972 + 1.633531

—1.30770 + 6.296981

1.068430 + 0.3966281
—0.731444 — 0.0561111
—0.051532 — 0.9302371

—4.58435 — 1.291641

1.068430 — 0.3966281
—0.731444 4 0.0561111
—0.051532 +- 0.9302371

—4.58435 4 1.291641

—1.136250 4 0.0964161
0.24065 — 3.645171
—0.42912 — 2.027731

5.49121 — 9.187301

—1.136250 — 0.0964161
0.24065 + 3.645171
—0.42912 + 2.027731

5.49121 + 9.187301

1.118070 + 0.3076271
0.89147 + 1.340161
0.446385 + 1.3008901

0.16831 — 2.742481

1.118070 — 0.3076271
0.89147 — 1.340161
0.446385 — 1.3008901

0.16831 + 2.742481

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

—1.074940 + 0.4550481
= —0.331036 — 0.8697021
= —0.983402 — 0.7705201

—4.19048 + 5.730831




Solutions to I

V=1(vol + v=1CS)

Cusp shape

= —1.074940 — 0.4550481
= —0.331036 + 0.8697021

—0.983402 4 0.7705201

—4.19048 — 5.730831

1.122510 + 0.3324511

—0.122905 — 1.2742001

—0.10202 + 2.843281

1.122510 — 0.3324511
= —0.269407 + 1.2263601

U
a
b
U
a = —0.269407 — 1.2263601
b
U
a
b= —0.122905 + 1.2742001

—0.10202 — 2.843281

—0.405906 + 0.7130881
0.0772709 + 0.11235001
1.131810 + 0.5662371

1.26600 — 1.901361

2.51207 — 0.743571

—0.405906 — 0.7130881
= 0.0772709 — 0.11235007
= 1.131810 — 0.5662371

U
a
b
]
a
b

1.26600 + 1.901361

2.51207 + 0.743571

—0.489486 + 0.6530581
0.219391 — 0.0261421
0.604620 — 0.8778261

1.71463 — 0.149681

4.78717 + 1.529671

= —0.489486 — 0.6530581
0.219391 + 0.0261421
0.604620 + 0.8778261

1.71463 + 0.149681

4.78717 — 1.529671

—1.048610 4 0.5590291
—0.84830 + 1.233631
0.344607 + 1.1446801

0.05936 + 4.886771

—1.048610 — 0.5590291
—0.84830 — 1.233631
0.344607 — 1.1446801

0.05936 — 4.886771

1.037050 + 0.6404501
3.43025 + 0.111561
1.40816 + 2.01666.1

> Q@ €| Q@ €| & €|l & €|l & &
I

10.07100 + 2.864461
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Solutions to I}

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

Cusp shape

1.037050 — 0.6404501
3.43025 — 0.111561
1.40816 — 2.016661

10.07100 — 2.864461

1.059720 + 0.6083711
0.861944 + 0.9721531
—0.415084 + 0.5111491

2.25792 — 2.704321

1.059720 — 0.6083711
0.861944 — 0.9721531
—0.415084 — 0.5111491

2.25792 4-2.704321

1.046590 + 0.6402261
—3.02435 + 0.443981
—1.60073 — 1.417371

10.81700 — 3.476251

1.046590 — 0.6402261
—3.02435 — 0.443981

= —1.60073 + 1.417371

10.81700 4 3.476251

—1.123850 + 0.4927041
1.055900 — 0.7455921
—0.567989 — 0.8754081

0.96122 4 10.560301

—1.123850 — 0.4927041
1.055900 + 0.7455921
—0.567989 + 0.8754081

0.96122 — 10.560301

—1.117800 + 0.5097921
—0.91098 + 1.324081
0.752832 4 1.0061001

1.50574 + 4.899861

—1.117800 — 0.5097921
—0.91098 — 1.324081
0.752832 — 1.0061001

1.50574 — 4.899861

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

—1.089020 + 0.5732611
1.59858 + 1.014181
1.36667 — 0.500841

—0.73386 + 6.834581

11



Solutions to I}

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

Cusp shape

= —1.089020 — 0.5732611
= 1.59858 — 1.014181
1.36667 + 0.500841

—0.73386 — 6.834581

—1.070370 + 0.616569.1
—4.10787 + 1.299961
—1.29406 + 3.148061

5.04940 +- 3.761351

= —1.070370 — 0.6165691
= —4.10787 — 1.299961
—1.29406 — 3.148061

5.04940 — 3.761351

1.075990 + 0.6180911
0.204895 + 0.4173501
—0.052818 4+ 0.7617471

5.82498 — 6.773461

1.075990 — 0.6180911
0.204895 — 0.4173501
= —0.052818 — 0.7617471

5.82498 4- 6.773461

—1.080650 + 0.6145631
4.41582 — 0.487981
1.93659 — 2.885671

4.86780 + 9.697241

—1.080650 — 0.6145631
4.41582 + 0.487981
1.93659 + 2.885671

4.86780 — 9.697241

1.087940 + 0.6061311
—1.89689 + 0.293351
—1.06745 — 1.472711

1.75821 — 10.468001

1.087940 — 0.6061311
—1.89689 — 0.293351
—1.06745 4 1.472711

1.75821 + 10.468001

1.103320 + 0.6201501
3.00445 + 1.914271
0.35053 + 3.023661

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

9.8130 — 10.46171

12



Solutions to I}

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

Cusp shape

1.103320 — 0.6201501
3.00445 — 1.914271
0.35053 — 3.023661

9.8130 + 10.46171

1.107970 4 0.6163281
—3.72207 — 1.652681
—0.81689 — 3.270151

8.8261 — 16.72481

1.107970 — 0.6163281

= —3.72207 4 1.652681

—0.81689 + 3.270151

8.8261 + 16.72481

—0.217141 4 0.6948951
—0.757905 + 0.2603231
0.452422 — 0.9982891

4.06957 — 0.364341

7.64440 + 0.208891

—0.217141 — 0.6948951
—0.757905 — 0.2603231
0.452422 + 0.9982891

4.06957 + 0.364341

7.64440 — 0.208891

—0.175942 4 0.6922431
0.961313 — 0.5658311
—0.145143 4+ 0.8543051

3.65758 — 6.128091

6.30632 + 5.775731

—0.175942 — 0.6922431
0.961313 + 0.5658311
—0.145143 — 0.8543051

3.65758 + 6.128091

6.30632 — 5.775731

0.563051 + 0.3424341
0.21207 + 1.948501
—0.586216 — 0.7527581

0.82985 — 2.317681

3.86321 4 5.045461

0.563051 — 0.3424341
0.21207 — 1.948501
—0.586216 4 0.7527581

0.82985 + 2.317681

3.86321 — 5.045461

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

—0.474614 + 0.4248651
0.471420 + 0.1063271
0.710860 — 0.2780591

1.164430 — 0.2569821

9.18842 + 0.978581

13



Solutions to I}

V=1(vol + v=1CS)

Cusp shape

= —0.474614 — 0.4248651
0.471420 — 0.1063271
0.710860 + 0.2780591

1.164430 4+ 0.2569821

9.18842 — 0.978581

—0.093168 4 0.5116871
= —0.032938 — 1.2887501
—0.489285 +- 0.3245491

—1.69450 — 1.949761

—0.97114 4 4.551571

= —0.093168 — 0.5116871

—0.489285 — 0.3245491

—1.69450 + 1.949761

—0.97114 — 4.551571

0.320233 + 0.3715191
—0.36987 — 2.036031
—0.193491 + 0.9475541

0.53986 + 2.497441

1.77366 — 1.906791

0.320233 — 0.3715191
= —0.36987 + 2.036031

U
a
b
U
a
b
U
a = —0.032938 4 1.2887501
b
U
a
b
U
a
b= —0.193491 — 0.9475541

0.53986 — 2.497441

1.77366 + 1.906791

14



II. I} = (—u®a 4 2u®a — 2au + b, —u? a—u 5 _ut4u2a+ud+a2+au+
u? +u, ub +ud —ut —2ud +u+1)

(i) Arc colorings
1
az
an = )

ud

)
u)

¢
(
o=
(-
(o
(
(
o=
o

’LL3

+w+@

ag =

—ut —uwd+ulta+u
wa —2ula —ud + 2au +u+1

ag = u5—u —|—u>

ula — 2u a+ 2au)

u5—u +u>

U
'LL3—'LL

—wPa+uda —au+a
a5 = \ —yPa — uta + vlPa + 2u2a —a
(ii) Obstruction class =1

(iii) Cusp Shapes = —6u’a — 2u*a + 10u®a + 4u* + 3ua — u® — 9au — 5u? — 2a — 4u+ 3

15



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
C1,C4,Cs (u? —u+1)°
c (u? 4+ u + 1)
c3,Cy ul?
C6, C8, C11 (u6—u5—u4+2u3—u+1)2
cr (u +u® —ut — 2u® +u+ 1)
C10, C12 (u6 —3u® 4+ 5ut — 4w + 20 —u + 1)2

16



(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
C1,C2,Cq4 (y2+y+1)6
Cs
€3,C9 3112
Oy =3y 5yt —dy’ 42y —y 1)
C11
€10, €12 (v° +9° +5y" + 6y* + 3y + 1)°

17



(vi) Complex Volumes and Cusp Shapes

Solutions to I3 v—1(vol + /—1C5) Cusp shape

1.002190 + 0.2955421
= —0.54263 + 1.336981 —1.89061 — 2.954191 | —3.93112 + 4.163221
= —0.500000 + 0.8660251

= 1.002190 + 0.2955421
= —0.88654 — 1.138431 —1.89061 + 1.105581 | —0.42156 — 3.462691
= —0.500000 — 0.8660251

= 1.002190 — 0.2955421
= —0.54263 — 1.336981 —1.89061 + 2.954191 | —3.93112 — 4.163221
= —0.500000 — 0.8660251

= 1.002190 — 0.2955421
= —0.88654 + 1.138431 —1.89061 — 1.105581 | —0.42156 + 3.462691
= —0.500000 + 0.8660251

= —0.428243 + 0.6645311
0.386545 — 0.2724021 1.89061 + 1.105581 5.61650 — 2.845421
= —0.500000 + 0.8660251

= 0.042635 + 0.4709591 1.89061 — 2.954191 7.50338 + 4.338501
= —0.500000 — 0.8660251

= —0.428243 — 0.6645311
0.386545 + 0.2724021 1.89061 — 1.105581 5.61650 4 2.845421
= —0.500000 — 0.8660251

—0.428243 — 0.6645311
0.042635 — 0.4709591 1.89061 + 2.954191 7.50338 — 4.338501
—0.500000 + 0.8660251

—1.073950 + 0.5587521
= —1.44307 — 0.255811 7.722901 4.13964 — 9.043291
—0.500000 + 0.8660251

—1.073950 + 0.5587521
= 0.94307 — 1.121831 3.663141 1.09315 — 1.336461
= —0.500000 — 0.8660251

U
a
b
u
a
b
u
a
b
U
a
b
U
a
b
u = —0.428243 + 0.6645311
a
b
u
a
b
U
a
b
u
a
b
u
a
b

18



Solutions to I3

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

Cusp shape

u = —1.073950 — 0.5587521

= —1.44307 4 0.255811 — 7.722901 4.13964 + 9.043291
b = —0.500000 — 0.8660251

= —1.073950 — 0.5587521

= 0.94307 4+ 1.121831 —3.663141 1.09315 + 1.336461

b:

—0.500000 +- 0.8660251

19



ITI. u-Polynomials

Crossings u-Polynomials at each crossing

1,4 (u? —u+1)%)(u” + 296 + - —12u — 1)
C2 (u? +u+ )% + 7+ —4u—1)

cs3, Cg w2 (u® +u® - — 12288u — 4096)
3 (u? —u+1)% W + 7 + - —du —1)

C65 C8 (u —u® —u +2u® —u+1)?)(u®® — 3u® + - + 4216u — 1201)
7 (W 4u® —u* =20 +u+ 1) W + 3™+ —2u—1)
10 (u® = 3u® + 5u — 4u® + 2u? —u +1)?)(u”® +43u°* + -+ 8u+ 1)
c11 (u® —u® —u* +2u® —u+ 1)) +3u™ + - —2u—1)
c12 (ub — 3u® + 5ut — 4u® +2u? —u+ 1)?)(u”® + W + - + 6u+ 1)
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IV. Riley Polynomials

Crossings Riley Polynomials at each crossing
C1,C4 (VP +y+ 15 (% + 81y +--- —492y — 1)
ca, ¢ (2 +y+1)5)(y* + 209" + .- — 12y — 1)
€3, Co Y2 (y% — 65y™ + - 4 1.84549 x 10%y — 1.67772 x 107)

(v® = 3y° +5y* — 4y + 29> —y +1)°

o (y” — 83y™ + -+ + 13537528y — 1442401)

c7,C11 (% — 3y +5y* —4y® + 207 —y+ 1)H) (¥ —43y™ + .-+ 8y — 1)
c1o ((4° +9° + 5y + 6y + 3y + 1)*) (y*° + 21y™" +--- — 44y — 1)
c12 ((4° +9° +5y" + 69> + 3y + 1)*) (v +* +--- + 76y — 1)
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