12@0345 (K12a0345)

o Linearized knot diagam
C ’@7\
* 3 6 9 7 2 5 11 4 1 12 8 10

K/é

\1

Solving Sequence

\_10
26—>3—>1—>5—>7~> 4 10 > *) — > Ca.Cr. C
A knot diagranﬂ ca 3 1 1 s 06 7 A 9 8012 2 1011 —>> €3,C7,C11

Ideals for irreducible component#ﬂ)f Xpar

I = (—u® +u” —ub = 3u® + 20 + b —u, u'? — ' +5u® — 48+ 6ut —3u+a—u+2
u'® —u'? — a4 200 + 40 — 5u® — 3u” 4 6uS + 4ud — 6ut — 2u3 + 2u* 4 2u — 1)
I = (=3u +17u® + - 420+ 1, =110 + 290" + - + 20+ 3, u*® —3u*" + - —2u+1)

(=
I =b+u, atu, uv®+u®—1)
I =(b—a, va+a*+u?+2u+1, v*+u®—1)

* 4 irreducible components of dim¢ = 0, with total 70 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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https://github.com/CATsTAILs/LinksPainter

LI*=(—u®+u” —u®—3u®+2ud+b—u, u'? — u'®+ 5u8 — 4u® + 6u* —
3ul +a—u+2, u®—u?2+... 4+ 2u—1)

(i) Arc colorings

o ()

ag =
az =
ayp =

as =

—u'? + % — 508 +4uS —6ut +3u+u—2
w —u" +ul +3ud 2w +u
—u'? 4+ % — 58 4+ 4uS — Tt + A+ u—2
w? —u” 4+ 3u® — 2u +u
—ud 4wl —wd —3ut+ 202 -1

w'? — 200 + 4% + 5u® —u” — 6wl + 200 +6ut — P —3u+1
w? —utt — 0 4w — 3w — 4w 2 5t — P =3t —u+ 2
—ul 4 — 8 —3u” +2u® —ut — W

—u'? w0 — 249 — 4ud + 44" + 3u8 — 5ud — Sut + 3ud + 3u — 2
apl = w2 — 0 4508 — 4 +6ut —2u2 —u+1

(ii) Obstruction class = —1

(iii) Cusp Shapes = 4u'? — 2u!'° + 18u® + 2u” — 6uS — 4u® + 20u* + 6u> — 2u® — 12u— 6



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
C1,C4,Ce u13+3u12+...+8u+1
€9, C10, C12
C2,C5,C7 u13+u12+-~-+2u+1
C11
c3,C8 ul —Tut? 4 —24u+ 8




(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
C1,C4,C6 y P 1Ty 4+ 16y — 1
€9, C10, C12
C2,C5,C7 y13—3y12+-"+8iy—1
C11
c3,C8 yP Tyt 4+ 4128y — 64




Solutions to I}

(vi) Complex Volumes and Cusp Shapes

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

Cusp shape

u = —0.923828 + 0.4219701
a= 0.763252 + 0.3994221
b= 0.261288 — 0.3664631

—0.05055 + 6.408161

—12.2349 — 10.28931

uw = —0.923828 — 0.4219701
a= 0.763252 — 0.3994221
b= 0.261288 + 0.3664631

—0.05055 — 6.408161

—12.2349 + 10.28931

u= 0.801388 4 0.2812231
a= 0.268761 — 0.5761271
b= —0.168515 + 0.6958681

—2.04094 — 2.181311

—16.1482 + 7.39211

uw=0.801388 — 0.281223]
a= 0.268761 + 0.5761271
b= —0.168515 — 0.6958681

—2.04094 + 2.181311

—16.1482 — 7.39211

u = —0.537404 + 0.5915131
a = —0.786204 — 0.6025571
b = —0.632206 — 0.3902301

2.68260 + 1.426661

—3.83184 — 3.789391

uw = —0.537404 — 0.5915131
a = —0.786204 + 0.6025571
b = —0.632206 + 0.3902301

2.68260 — 1.426661

—3.83184 + 3.789391

uw=0.855993 + 0.9369451
a = —3.04281 — 0.693761
b= —1.58297 — 3.599811

18.0409 + 0.98471

—4.10351 + 1.460241

uw=0.855993 — 0.9369451
a = —3.04281 + 0.693761
b= —1.58297 + 3.599811

18.0409 — 0.98471

—4.10351 — 1.460241

u = —0.928636 + 0.8775311
a = —3.22583 + 2.146541
b= —0.92820 + 5.063331

12.42090 + 6.507491

—5.85522 — 4.784091

u = —0.928636 — 0.8775311
a = —3.22583 — 2.146541
b= —-0.92820 — 5.063331

12.42090 — 6.507491

—5.85522 + 4.784091




Solutions to I}

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

Cusp shape

u = 1.002580 + 0.8576131

a = —1.90418 — 2.603191

17.0728 — 14.21741

—5.54739 + 7.802371

b= 10.38407 — 4.604331

u = 1.002580 — 0.8576131

a = —1.90418 + 2.603191 17.0728 + 14.21741 | —5.54739 — 7.802371
b= 0.38407 + 4.604331

u = 0.459806

a = —1.14598 —0.845259 —10.5580

b= 10.333063




IL 1Y = (—3u*” + 17u*® + - - + 2b+ 1, —11u*" +29u*6 4 ... 4+ 2a + 3, u*® —

3ut” + ..o —2u+1)
(i) Arc colorings
1
ag = O
0
as = \u
1
a3: u2
—u? +1
a1: _u4
U
a5: u
—ud
a7 = (—u3+u)
u® +u
ag = \ud —ud+u
11,47 _ 29 46 17 3
= — U +_iu_7
(G T T2
410 (2“ QU+ gu—g
%u47723u46+-' —Qufg
ag = 2147 227u46+.”7%u7%
—%u47+9u45+---—19u+%
ag = —2U47+ 123U46+"'—L29U+71
—%u45+u44+~~+%5u2+%
19 = —%u45+u44+~-+17u2—

1

2

—%u47+3u46+--~+7u—5

an = \—Lyt6 15 4. 4 13y

(ii) Obstruction class = —1

_ AT 23,46 77 11
(iii) Cusp Shapes = —u*" + Lu** +... — Hu+ &



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
C1,C4, Co ut® 11+ 1 28u 1
€9, C10, C12
€2, C5,C7 u® 3t L 2u 1
C11
C3,C8 (u?* 4 3u® 4 - + 20u + 8)?




(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
C1,C4,C6 y*® 4531+ — 188y + 1
€9, C10, C12
€2,C5,C7 y?® — 11y 4+ — 28y + 1
C11
¢s, Cs (y** 4+ 21y*3 + -+ + 496y + 64)>




Solutions to I3

(vi) Complex Volumes and Cusp Shapes

V=1(vol + y=1C)

Cusp shape

u = —0.841794 4 0.5162301
a = —0.724878 — 0.7604071
b = —0.543660 — 0.3226021

1.74731 + 2.752491

—5.85663 — 4.259901

u = —0.841794 — 0.5162301
—0.724878 4- 0.7604071
b = —0.543660 + 0.3226021

1.74731 — 2.752491

—5.85663 + 4.259901

0.930322 + 0.0937371
0.274062 — 0.6841451
b= 0.528392 — 0.1436311

u =

a =

—1.87399 4 1.331501

—14.6087 — 4.83881

u = 0.930322 — 0.0937371
= 0.274062 + 0.6841451
0.528392 + 0.1436311

—1.87399 — 1.331501

—14.6087 + 4.83881

1.074940 + 0.0118871
0.08400 — 1.422171
0.24511 — 2.166121

5.18079 + 3.175591

—10.00740 — 2.507691

1.074940 — 0.0118871
0.08400 + 1.422171
0.24511 4 2.166121

5.18079 — 3.175591

—10.00740 + 2.507691

0.746614 + 0.4980091
= —0.183156 — 1.2795401
—1.014170 4 0.3095191

4.20175 — 4.965321

—9.50591 + 5.646191

0.746614 — 0.4980091
—0.183156 + 1.2795401
—1.014170 — 0.3095191

4.20175 + 4.965321

—9.50591 — 5.646191

—0.366415 + 0.8055651
—1.17167 + 1.184161
0.184920 — 0.5963721

10.50330 4 1.429921

—3.65523 — 2.005501

—0.366415 — 0.8055651
= —1.17167 — 1.184161
= 0.184920 + 0.5963721

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

10.50330 — 1.429921

—3.65523 + 2.005501
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Solutions to I3

V=1(vol + v=1CS)

Cusp shape

= —0.336222 + 0.8032151
= 0.87556 — 1.365371
= —0.137852 + 0.7895141

10.34730 — 5.087511

—3.92984 + 2.906561

—0.336222 — 0.8032151
0.87556 + 1.365371
—0.137852 — 0.7895141

10.34730 + 5.087511

—3.92984 — 2.906561

= —0.880758 + 0.7143671
= —0.556508 — 0.5938121
= —0.762556 — 0.3298851

2.31973 + 2.733951

—60.10 — 0.6769021

= —0.880758 — 0.7143671
= —0.556508 + 0.5938121
= —0.762556 + 0.3298851

2.31973 — 2.733951

—60.10 + 0.6769021

= 0.696228 + 0.5117651
= —0.02775 4 1.485851
= 0.840769 — 0.1586121

4.36673 + 1.080821

—8.65197 + 0.095871

0.696228 — 0.5117651
—0.02775 — 1.485851
0.840769 + 0.1586121

4.36673 — 1.080821

—8.65197 — 0.095871

= —1.040760 + 0.4778291
= —0.022096 + 0.2609341
= —1.60902 4 0.015271

8.01455 +9.717391

—7.98988 — 8.067601

= —1.040760 — 0.4778291
= —0.022096 — 0.2609341
= —1.60902 — 0.015271

8.01455 — 9.717391

—7.98988 + 8.067601

= —1.035350 + 0.4987371
= 0.036384 — 0.4483481
= 1.46608 — 0.476961

8.29415 + 3.297201

—7.24610 — 3.171601

= —1.035350 — 0.4987371
= 0.036384 + 0.4483481
= 1.46608 + 0.476961

8.29415 — 3.297201

—7.24610 + 3.171601
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Solutions to I3

V=1(vol + v=1CS)

Cusp shape

= —0.751107 + 0.3409361
= 1.07827 4 0.936541
= 1.136920 + 0.2619431

—1.87399 + 1.331501

—14.6087 — 4.83881

—0.751107 — 0.340936.1
1.07827 — 0.936541
1.136920 — 0.2619431

—1.87399 — 1.331501

—14.6087 + 4.83881

= —0.864737 + 0.8164221
= 1.00270 — 1.609891
= —0.28591 — 2.016491

4.36673 + 1.080821

—8.65197 + 0.1

= —0.864737 — 0.8164221
= 1.00270 4 1.609891
= —0.28591 + 2.016491

4.36673 — 1.080821

—8.65197 + 0.1

= —0.917877 + 0.8000671
= —1.77023 + 0.649691
= —1.31308 4 1.889841

4.20175 + 4.965321

—12.00000 — 5.646191

—0.917877 — 0.8000671
—1.77023 — 0.649691
= —1.31308 — 1.889841

4.20175 — 4.965321

—12.00000 + 5.646191

0.871124 + 0.8851921
= 1.28643 4+ 0.637171
= 0.88470 4+ 1.897921

8.29415 + 3.297201

—12.00000 4 0.1

= 0.871124 — 0.8851921
= 1.28643 — 0.637171
= 0.88470 — 1.897921

8.29415 — 3.297201

—12.00000 4 0.1

= 0.913300 + 0.8552741
= —0.195582 — 0.1630861
= 0.346423 + 0.2028601

5.18079 — 3.175591

—12.00000 4 0.1

= 0.913300 — 0.8552741
= —0.195582 + 0.1630861
= 0.346423 — 0.2028601

5.18079 + 3.175591

—12.00000 4 0.1
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Solutions to I3

V=1(vol + v=1CS)

Cusp shape

0.845587 + 0.9355231
= 3.03496 + 1.053111
= 1.18613 + 3.702681

17.5794 + 7.61651

—12.00000 4 0.1

= 0.845587 — 0.9355231
3.03496 — 1.053111
= 1.18613 — 3.702681

17.5794 — 7.61651

—12.00000 4 0.1

= 0.898811 + 0.8929251
= —1.169680 + 0.3029011
= —1.61570 — 1.195711

10.50330 — 1.429921

—12.00000 4 0.1

= 0.898811 — 0.8929251
= —1.169680 — 0.3029011
= —1.61570 4+ 1.195711

10.50330 + 1.429921

—12.00000 4 0.1

= —0.917895 + 0.8825301
= 3.01654 — 2.456321
= 0.32556 — 5.043611

12.4555

3.01654 4 2.456321
0.32556 + 5.043611

12.4555

0.959444 + 0.8484131
= —1.18514 — 1.349551
= 0.10952 — 1.970531

8.01455 — 9.717391

= 0.959444 — 0.8484131
= —1.18514 + 1.349551
= 0.10952 4 1.970531

8.01455 + 9.717391

= 0.947556 + 0.8707451
= 0.33672 4 1.442361
= —1.26760 + 1.292981

10.34730 — 5.087511

= 0.947556 — 0.8707451
= 0.33672 — 1.442361

a
b

U

a

b

U

a

b

U

a

b

U

a

b

u = —0.917895 — 0.8825301
a

b

U

a

b

U

a

b

U

a

b

U

a

b= —1.26760 — 1.292981

10.34730 + 5.087511
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Solutions to I3 V—=1(vol + /=1CS) Cusp shape
u=0.998762 + 0.8651771
a= 1.62848 4 2.70839] 17.5794 — 7.61651 0
b= —0.93674 4 4.419061
u= 0.998762 — 0.8651771
a= 1.62848 —2.70839] 17.5794 + 7.61651 0

b= —-0.93674 — 4.419061

u = —0.304534 + 0.5423891
a = —0.125842 + 0.2861261
b= 0.557583 + 0.6003471

1.74731 — 2.752491

—5.85663 + 4.259901

u = —0.304534 — 0.5423891
a = —0.125842 — 0.2861261

1.74731 + 2.752491

—5.85663 — 4.259901

b= 0.557583 — 0.6003471

u= 0.579212

a = —0.784912 —0.838576 —11.3810
b= 0.245364

u = —0.551506 + 0.0619171
a= 0.27580 4 2.189781
b= 10.36476 + 1.511381

2.31973 — 2.733951

0.279102 + 0.6769021

u = —0.551506 — 0.0619171
a= 0.27580 — 2.189781

2.31973 + 2.733951

0.279102 — 0.6769021

b= 10.36476 — 1.511381

u= 0.273323

a = —1.80982 —0.838576 —11.3810
b= 0.373488
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III. I = (b+u, a+u, u®+u?—1)

(i) Arc colorings

= (o)

ag —
az =
ayp =

(
(
(
o ( |
-
(
(
(
(
(

Ay =

(ii) Obstruction class =1

(iii) Cusp Shapes = —8u — 12
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(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing

C1,C4q, C

1,C4,C9 u3_u2+2u_1

€10

ca,C7 ud+u? -1

C3,Cg u3

€5, C11 u? —u?+1

3 2
C6,C12 u’+u+2u+1

16



(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
C1,C4,Cq y3+3y2+2y_1
€9, C10, C12
C2,C5,C7 y3_y2+2y_1
C11
€3,C8 313

17



(vi) Complex Volumes and Cusp Shapes

Solutions to I3

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

Cusp shape

u = —0.877439 + 0.7448621
a= 0.877439 — 0.7448621
b= 0.877439 — 0.7448621

6.04826 + 5.656241

—4.98049 — 5.958891

u = —0.877439 — 0.7448621
a= 0.877439 + 0.7448621
b= 0.877439 + 0.7448621

6.04826 — 5.656241

—4.98049 + 5.958891

u = 0.754878
a = —0.754878 —2.22691 —18.0390
b= —0.754878

18



IV. I} =(b—a, v?a+a?+u?*+2u+1, v +u?—1)

(i) Arc colorings

= (o)

- (
o=
n=
o ()
o= (0 0)
(
(
(
(
(

ay4 =

—wla+a+u+2
—wla+a+2

—2u%a—au+a+1
a1 =\ —v?a—au+a+1
(ii) Obstruction class =1

(iii) Cusp Shapes = 8u?a + au — u? — 8a — 19
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(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
€1, €4, Co (u? —u® + 2u— 1)
€10
2 2
Ca,C7 (u? +u* - 1)
C3,Cg UG
3 2 2
C5,C11 (u —u” + 1)
3 2 2
C6,C12 (u +u +2u+1)

20



(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
C1,C4,Cq (y3 + 3y2 + 2y — 1)2
€9, C10, C12
@O (P -yt 2y - 1)
C11
€3,C8 316

21



(vi) Complex Volumes and Cusp Shapes

Solutions to I} VvV —1(vol + /—1CS) Cusp shape
u = —0.877439 4 0.7448621
a = —0.592519 + 0.986732] | 6.04826 —5.39114 + 0.1

b= —0.592519 + 0.9867321

u = —0.877439 4 0.7448621
0.377439 + 0.3204101 1.91067 + 2.828121 —18.8044 — 4.65181

= 0.377439 + 0.3204101
= —0.877439 — 0.7448621

—0.592519 — 0.9867321 6.04826 —5.39114 4 0.1
—0.592519 — 0.9867321

—0.877439 — 0.7448621

0.377439 — 0.3204101 1.91067 — 2.828121 —18.8044 4 4.65181
0.377439 — 0.3204101

0.754878

—0.28492 + 1.731591 1.91067 + 2.828121 —18.8044 — 4.65181
—0.28492 + 1.731591

0.754878

—0.28492 — 1.731591 1.91067 — 2.828121 —18.8044 4 4.65181
= —0.28492 — 1.731591

a
b
U
a
b
U
a
b
U
a
b
U
a
b
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V. u-Polynomials

Crossings u-Polynomials at each crossing
C1,C4,Co (u® —u? +2u—1)*)(u'® +3u'? + -+ 8u+1)
c10 (u®® 11t e+ 28u + 1)
c2,C7 (W +u? =))W +u? + -+ 2u+ D)+ 3u* + -+ 2u+ 1)
c3, Cs w? (u'® — Tut? 4 — 24+ 8) (ut 4 3u® + - - 4 20u + 8)?
Cs,C11 (= + D)W +u'? + -+ 2u 4+ D 4+ 3u* + - 4 2u+1)
34,2 3y(,,13 12

Ce, C12 (v’ +u+2u+ 1)) (u” +3u+---+8u+1)

(11T 4 28u 1)
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VI. Riley Polynomials

Crossings Riley Polynomials at each crossing
€1,C4, Co (y* + 3%+ 2y — D) (W2 + 1792 + -+ 16y — 1)
€9, C10, €12 (y*® + 53y 4+ — 188y + 1)
C2, €5, C7 (v =y +2y = 1)°)(y"° =3y +--- + 8y — 1)
11 Sy =11yt 4 =28y + 1)
c3,C8 vy 4+ Tyt 4+ 128y — 64) (y7t + 21y 4+ - 4 496y + 64)?
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