12”0204 (K12n0204)

O, Linearized knot diagam

\ B e e

§ 2 10 12 4 12 1 5 1

11/

6

j) Solving Sequence

5—)2»111»12%4% 04>6*>7—>9*>8%>C37C77012
Cs

A knot dlagranﬂ C10 Cg  C9
Ideals for irreducible component#ﬂ)f Xpar

I = (—409562441u%° — 63313833117 + - - - 4+ 1278981878b + 1495358594,

— 64954242942 — 1056906370u2" + - - - + 25579637560 — 48242973, u?° 4+ 2u*® + ...

Iy = <u14a ut b =1, —2uMt — w4 —a+ 3,

u'® 4wt — 40’ — 5u? + 6utt + 1000 — Tu® — 8u” — 4u8 + 60’ + 8ut + 2u® — 20

IY = (u'a+vla —u* —v® —aut+b—a+u, v’ —2u> +a® —u?+2u+1, u® +u’ —u?

I} =2b+3, a+1, u—1)

* 4 irreducible components of dim¢ = 0, with total 72 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

+ 5u —4)

—2u—1)

—2u® 4 u+ 1)


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

I.

I = (—4.10 X 108u?® — 6.33 x 103427 4. . - 4+ 1.28 X 1090+ 1.50 X 10°, —6.50 X

1081128__

(i) Arc colorings

()

1.06 X 10°u27 +- - - +2.56 X 10%2 — 4.82 X 107, u?®4+2u?8 4. .. 4 5u—4)

-+ 3.78605u + 0.0188599
-+ 1.86204u — 1.16918

-+ 2.54838u + 0.206314
- —0.718788u — 0.0155112

-+ 3.78605u + 0.0188599
-+ 0.372941u — 0.790474

—2.06949u + 0.135383
+ 1.51952u — 0.265184

— 4.05885u + 0.333349
+ 1.78896w — 0.341645

+ 1.21395u + 0.481140
— 2.68612u + 0.591964

+ 3.80650u — 0.325257
—1.92712u + 0.242240

9796598069

az =
0
a5 = u
1
ag = U
—u? 41
al = 2
0.253929u28 + 0.413183u2" + -
0.320225u2® + 0.495033u27 + -
0.253151428 + 0.268291u27 + -
0.0347611u2® + 0.0691866u>" + -
( )
0.25392942% + 0.413183u>" + -
0.265953u2% + 0.469651u>" + -
—0.241553u2% — 0.198421u2" + - - -
as = \0.0507414u?8 + 0.0659434u%7 + - -
—0.482352u28 — (0.389873u27 + - - -
a7 = \0.0518322u28 + 0.0860020u27 + - - -
0.246071u2® + 0.0868173u>" + - - -
a9 = \ —0.0746592u2® — 0.176612u27 + - - -
0.487395u2® + 0.426835u2" + - - -
ag =\ —0.00202308u2% — 0.00908992u27 + - - -
(ii) Obstruction class = —1
(iii) Cusp Shapes — 1770172 — Toosasts,

4 8446888807
639490939

27 4 ..
u™ + 2557963756



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
1 u? +16u®® + -+ +209u + 16
C2,Cyq u? —2u® 4. 4+ 5u+4
c3,C7 uw?® +3u® . 4+ 18u+38
Cs, Cg, C10 u29+u28+”.+2u+1
C12
Ccg,C11 u29—5u28+---—6u+1
Co u® +26u”® + - - + 376832u + 32768




(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing

1 y?? — 4y®® 4+ ... + 21313y — 256

C2,C4 y? — 1692 + .- +209y — 16

3, Cr y? +9y?8 + ... — 140y — 64

Cs5,C6, C10 y29+5y28+76y71
C12

cs, C11 v 4+ 45y . 46y —1

C9 y? — 16y + - - - 4+ 6174015488y — 1073741824




Solutions to I}

(vi) Complex Volumes and Cusp Shapes

V=1(vol + y=1C)

Cusp shape

u = —0.960613 4 0.1702941
a = —1.129440 — 0.4681491
b= —1.63701 — 0.141491

—3.34627 4 0.609111

—7.67402 — 10.341911

u = —0.960613 — 0.1702941
—1.129440 4 0.4681491
b= —1.63701 + 0.141491

—3.34627 — 0.609111

—7.67402 4- 10.341911

u = 0.829481 4 0.4987531
a= 0.851038 4 0.2664591
b= 1.25630 — 0.930031

—0.95125 — 3.420181

—9.12436 + 7.139051

u=0.829481 — 0.4987531
= 0.851038 — 0.2664591
1.25630 + 0.930031

—0.95125 4 3.420181

—9.12436 — 7.139051

—0.555934 + 0.7877901
—0.385011 + 0.8784031
—0.547815 — 0.2595931

3.91212 — 3.072961

—3.58580 + 5.169561

—0.555934 — 0.7877901
= —0.385011 — 0.8784031
= —0.547815 + 0.2595931

3.91212 + 3.072961

—3.58580 — 5.169561

= —0.133622 + 0.9427571
= —1.05744 4 1.037121

—3.40148 — 10.102301

—5.65840 + 6.347791

—0.133622 — 0.9427571
—1.05744 — 1.037121
—0.400359 + 0.6210021

—3.40148 4 10.102301

—5.65840 — 6.347791

—0.482129 + 0.7575281
0.760914 — 0.1573981
0.683226 + 0.2430771

3.66760 — 0.053331

—4.59541 — 3.696021

—0.482129 — 0.7575281
= 0.760914 + 0.1573981

b
U
a
b
U
a
b
U
a
b = —0.400359 — 0.6210021
U
a
b
U
a
b
U
a
b= 10.683226 — 0.2430771

3.66760 + 0.053337

—4.59541 + 3.696021




Solutions to I}

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

Cusp shape

= 0.819144 + 0.3623271
0.087730 — 0.5901721
—0.776429 4 0.1382551

—0.751059 — 0.3531341

—9.39424 — 1.404931

0.819144 — 0.3623271
= 0.087730 + 0.5901721
—0.776429 — 0.1382551

—0.751059 4 0.3531341

—9.39424 4 1.404931

0.121290 + 0.8427561
= —1.00456 — 1.224471
—0.539181 + 0.6220921

—4.45862 + 3.606921

—7.22386 — 2.011301

0.121290 — 0.8427561
—1.00456 + 1.224471
—0.539181 — 0.6220921

—4.45862 — 3.606921

—7.22386 + 2.011301

—1.002290 + 0.6664851
0.794138 — 0.3637121
1.64106 + 0.140731

2.60025 + 8.500171

—5.17138 — 9.830551

—1.002290 — 0.6664851
0.794138 + 0.3637121
1.64106 — 0.140731

2.60025 — 8.500171

—5.17138 + 9.830551

—1.064380 + 0.5983031
—0.159509 + 0.5330641
—0.638339 — 0.0042581

1.93242 + 5.184681

—8.47176 — 2.143741

—1.064380 — 0.5983031
—0.159509 — 0.5330641
—0.638339 + 0.0042581

1.93242 — 5.184681

—8.47176 4 2.143741

1.230540 + 0.0533301
—0.440769 + 0.4110587
—1.154760 + 0.3336641

—2.23909 + 1.325571

—7.93584 — 5.224911

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

1.230540 — 0.0533301
= —0.440769 — 0.4110581
= —1.154760 — 0.3336641

—2.23909 — 1.325571

—7.93584 4 5.224911




Solutions to I}

V=1(vol + y=1C)

Cusp shape

u = —1.243450 + 0.3972041
a = —0.541600 — 0.9737171
b= —1.67988 — 0.940051

—8.59540 4+ 0.646971

—11.02522 — 1.674631

u = —1.243450 — 0.3972041
a = —0.541600 + 0.9737171
b= —1.67988 4 0.940057

—8.59540 — 0.646971

—11.02522 4 1.674631

u= 1215230+ 0.5188611
a= 0.943218 4 0.506066.1
2.90492 + 0.429001

—7.70776 — 8.572921

—9.65881 + 5.336291

uw= 1.215230 — 0.5188611
a= 0.943218 — 0.506066.1
b= 2.90492 — 0.429001

—7.70776 4 8.572921

—9.65881 — 5.336291

u = —1.252950 + 0.5452091
a= 0.925713 — 0.5575981
b= 2.79765 —0.777311

—6.8135 + 15.46071

—8.47000 — 9.067871

u = —1.252950 — 0.5452091
a= 0.925713 + 0.5575981
2.79765 + 0.777311

—6.8135 — 15.46071

—8.47000 + 9.067871

u = 1.313260 + 0.3856351
a = —0.416958 4 0.9345151
b= —1.47424 + 1.053971

—8.00289 + 5.490281

—9.85377 — 4.121721

u= 1.313260 — 0.3856351
a = —0.416958 — 0.9345151
b= —1.47424 — 1.053971

—8.00289 — 5.490281

—9.85377 4+ 4.121721

u= 0.332840
a= 1.29507
b= —0.370297

—0.777392

—12.5640




II.
I = (u'*a—u*+---+b—1, —2u™—u¥+...—a+3, u®+ult+...—2u—1)

(i) Arc colorings

o ()

0
a5 = U

1
a2: _u2

—u? +1
a; = —u?

a

an = \—ua+uM 4+ +u+1

wa—2uta+ua—ui+a+1
a1o = —u14a—|—ul4+'-'+u+1

u
as = \—ud+u
a

ato=\—uMa+ 4+ fu+t1

w2
a6 = \—ulda—u®+..-—a-1

—ull 4+ 4u® — 6u” + 2u® + 3ud — 2u
ar = —u 4+ 30 — 4" P+ ud —u

—u?4a+1

ag = \—uMa+u*+- - +u+1

ut — 5012 + 10010 — 7u® — 408 + 8ut —2u? — 1
ag = wlt — 4ut? + Tut0 — 448 — 208 + 4ut — u?

(ii) Obstruction class = —1

(iii) Cusp Shapes
= —4u'® 4+ 160t + 400 — 281 — 1248 + 1207 + 16w’ + 16u® — 24u3 — 8u2 — 2



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing

! (u'® +9u + - — 4u? +1)?

c2,C4 (u'® —u' 4+ = 2u 4 1)2

cs, Cr (u*® —u 4 2u —1)?

€5, C6, C10 ¥ —3u .. —30u+9
C12

s, C11 w0 — 1162 + -« — 1296w + 81

€ (u—1)*




(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing

c1 (y15—5y14+-~-+8y—1)2

Ca,Cy4 (y*® —9y™ 4+ 4y —1)?

c3,Cr (15 + 3y - 8y —1)2

€5:€6:€10 130 111y 4. 41206y + 81
C12

cs, €11 y30 + 15970 + ... — 73224y + 6561

C9 (y _ 1)30

10



Solutions to I3

(vi) Complex Volumes and Cusp Shapes

V=1(vol + y=1C)

Cusp shape

u = —0.023100 + 0.9000401
a= 0.825316 + 1.1293101
b= 0.286301 — 0.4452041

—4.73497 — 3.256151

—7.67133 + 2.400881

u = —0.023100 + 0.9000401
a= 0.98422 — 1.087731
b= 0.164746 + 0.3524951

—4.73497 — 3.256151

—7.67133 + 2.400881

u = —0.023100 — 0.9000401
a= 0.825316 —1.1293101
b= 0.286301 + 0.4452041

—4.73497 4 3.256151

—7.67133 — 2.400881

u = —0.023100 — 0.9000401
= 0.98422 4 1.087731
0.164746 — 0.3524951

—4.73497 4 3.256151

—7.67133 — 2.400881

0.863978

0.126771 + 1.1780801 2.03422 —12.4840
= 3.66551 — 2.589011
= 0.863978
= 0.126771 — 1.1780801 2.03422 —12.4840

= 3.66551 + 2.589011

= 1.093890 + 0.3110981
= —0.297631 — 0.9558291

—0.109911 — 1.1084901

—11.51398 4 0.684431

1.093890 + 0.3110981
0.197813 + 0.2752131
0.45469 + 1.924391

—0.109911 — 1.1084907

—11.51398 4- 0.684431

1.093890 — 0.3110981
= —0.297631 + 0.9558291
—1.62293 + 0.544861

—0.109911 4+ 1.1084901

—11.51398 — 0.684431

1.093890 — 0.3110981
= 0.197813 — 0.2752131

b
U
a
b
u
a
b
u
a
b= —1.62293 — 0.544861
u
a
b
u
a
b
U
a
b= 0.45469 — 1.924391

—0.109911 + 1.1084901

—11.51398 — 0.684431

11



Solutions to I3

V=1(vol + y=1C)

Cusp shape

= —0.747479 4+ 0.3916131
1.023110 — 0.8624127
1.63828 — 1.055091

4.53214 + 1.759421

—1.14915 — 5.014611

—0.747479 4 0.3916131
—0.42847 + 1.447861
0.248041 — 0.1517671

4.53214 + 1.759421

—1.14915 — 5.014611

—0.747479 — 0.3916131
1.023110 4 0.8624121
1.63828 + 1.055091

4.53214 — 1.759421

—1.14915 + 5.014611

—0.747479 — 0.3916131
—0.42847 — 1.447861
0.248041 + 0.1517671

4.53214 — 1.759421

—1.14915 + 5.014611

—1.070290 + 0.4434841
—0.592827 4 0.9596121
—1.162130 + 0.7055961

0.87635 + 5.684341

—8.20490 — 7.476791

—1.070290 + 0.4434841
0.643980 — 0.0102961
1.27621 — 1.004771

0.87635 + 5.684341

—8.20490 — 7.476791

—1.070290 — 0.4434841
—0.592827 — 0.9596121
—1.162130 — 0.7055961

0.87635 — 5.684341

—8.20490 + 7.476791

—1.070290 — 0.4434841
0.643980 + 0.0102961
1.27621 + 1.004771

0.87635 — 5.684341

—8.20490 + 7.476791

1.268720 + 0.4572841
—0.923717 — 0.3407681
—2.59581 — 0.499061

—8.68612 — 1.549351

—11.09602 + 0.664201

1.268720 + 0.4572841
0.523167 — 0.8195661
1.44899 — 1.211031

> Q& €| & €|l & €| Q& €| 2 &) Q@ &)l Q@ €|l & €|l & €| & &
I

—8.68612 — 1.549351

—11.09602 + 0.664201

12



Solutions to I3

V=1(vol + y=1C)

Cusp shape

1.268720 — 0.4572841
—0.923717 + 0.3407681
—2.59581 + 0.499061

—8.68612 4 1.549351

—11.09602 — 0.664201

1.268720 — 0.4572841
0.523167 + 0.8195661
1.44899 + 1.211031

—8.68612 4 1.549351

—11.09602 — 0.664201

—1.260410 + 0.4827041
0.621138 + 0.7851231
1.74021 + 0.980521

—8.49724 4- 8.192351

—10.69502 — 5.358701

—1.260410 + 0.4827041
—0.976755 + 0.4316821
—2.53986 + 0.804211

—8.49724 4 8.192351

—10.69502 — 5.358701

—1.260410 — 0.4827041
0.621138 — 0.7851231
1.74021 — 0.980521

—8.49724 — 8.192351

—10.69502 4- 5.358701

—1.260410 — 0.4827041
—0.976755 — 0.4316821
—2.53986 — 0.804211

—8.49724 — 8.192351

—10.69502 4- 5.358701

—0.193328 4- 0.5579091
—0.687123 + 0.9337091
0.869302 — 0.1043441

3.26563 — 1.736421

—4.42769 + 4.081181

—0.193328 4- 0.5579091
1.96101 — 0.717991
0.628452 — 0.2722721

3.26563 — 1.736421

—4.42769 + 4.081181

—0.193328 — 0.5579091
—0.687123 — 0.9337091
0.869302 + 0.1043441

3.26563 4 1.736421

—4.42769 — 4.081181

—0.193328 — 0.5579091
1.96101 4- 0.717991
0.628452 + 0.2722721

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

3.26563 4 1.736421

—4.42769 — 4.081181

13



IIL I = (u*at+uia—u* — v —au+b—a+u, v —2ud +a? —u?>+2u+
1, ub +u® —ut —2ud +u+1)

(i) Arc colorings

o ()

a5 =

[

a
—u4a—u3a+u4+u3+au—|—a—u)

—u?+a+1
—u4a—u3a+u4+u3+au—u2+a—u

a
—u4a—u3a+u4—u2a+u3+au—|—a—u>
—uwd —ut et 20 —1
5 4 2 2
—u’a—u“a—u’—u-+uat+u

a9 = \yPa—u*a —3uta+u* —ua+ v 4+ 20u —u? +2a —u

(usa +uta — 2ula — vla + au + a)

wPa+ uta — 2uPa —v2a+au—u? +2a+1 )

wPa — 2ula — u2a+ au+a

ag =

(ii) Obstruction class =1

(iii) Cusp Shapes = 4u* — 4u? — 4u

14



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing

! (ub — 3u® + 5u* — 4u® + 2u® —u +1)?
C2 (ub +u® —ut — 2u® + u+1)?

c3, C7 w2 4+ 36t + 508 + 4ub 4+ 20t +u? + 1
€a (u® —u® —u* +2u3 —u +1)?

€5, C65 C10 (u2 +1)°
C12

s, C11 (u+1)'

€ u' +12uM + -+ 60u+9

15



(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing

‘1 (v® +9° + 5y* + 6y* + 3y + 1)?

C2,Cy (y® — 3y + 5y* — 4y 4+ 292 — y + 1)?

c3, Cr (v° +3y° +5y" +4y° + 2" +y +1)°

Cs5,C6, C10 (y + 1)12
C12

g, C11 (y — 1)

Co y'? — 14yt + ... — 108y + 81

16



Solutions to I3

(vi) Complex Volumes and Cusp Shapes

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

Cusp shape

1.002190 + 0.2955421
= —0.270708 — 0.9179821
—1.49594 + 1.398691

1.39926 — 0.924301

—5.71672 4 0.794231

1.002190 + 0.2955421
0.270708 + 0.9179821
1.95964 + 1.912591

1.39926 — 0.924301

—5.71672 4 0.794231

1.002190 — 0.2955421
—0.270708 + 0.9179821
—1.49594 — 1.398691

1.39926 + 0.924301

—5.71672 — 0.794231

1.002190 — 0.2955421
0.270708 — 0.9179821
1.95964 — 1.912591

1.39926 + 0.924301

—5.71672 — 0.794231

= —0.428243 + 0.6645311
1.063260 — 0.6851961
1.226020 — 0.21424271

5.18047 — 0.924301

1.71672 + 0.794231

—0.428243 + 0.6645311
= —1.063260 + 0.6851961
0.093522 — 0.3826651

5.18047 — 0.924301

1.71672 + 0.794231

= —0.428243 — 0.6645311
1.063260 + 0.6851961
1.226020 + 0.2142421

5.18047 + 0.924301

1.71672 — 0.794231

—0.428243 — 0.6645311
—1.063260 — 0.6851961
0.093522 + 0.3826651

5.18047 + 0.924301

1.71672 — 0.794231

—1.073950 + 0.5587521
= 0.381252 — 0.7327861
1.04838 — 1.160051

3.28987 + 5.693021

—2.00000 — 5.510571

—1.073950 + 0.5587521
= —0.381252 + 0.732786.1
= —0.831626 — 0.4777271

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

3.28987 + 5.693021

—2.00000 — 5.510571

17



Solutions to I¥ Vv—1(vol +/—1CS) Cusp shape

= —1.073950 — 0.5587521

0.381252 + 0.7327861 3.28987 — 5.693021 | —2.00000 + 5.510571
1.04838 + 1.160051

—1.073950 — 0.5587521

= —0.381252 — 0.7327861 3.28987 — 5.693021 | —2.00000 + 5.510571
= —0.831626 + 0.4777271

U
a
b
U
a
b

18



IV. I} =(2b+3,a+1, u—1)

(i) Arc colorings

w= (o)

a5 =

a9 =

(ii) Obstruction class =1

(iii) Cusp Shapes = —9.75

19



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossin
Yy
C1,C2,Cs
C6, C8, Cg u—1
C11
C3, Ct U
€4, C10, C12 u+1

20



(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
C1,C2,C4
Cs,C6, C8 y—1
C9, 10, C11
C12
Cc3,Cr Yy

21



(vi) Complex Volumes and Cusp Shapes

Solutions to I} V—1(vol ++/—=1CS) Cusp shape
u = 1.00000
a = —1.00000 —3.28987 —9.75000
b = —1.50000

22



V. u-Polynomials

Crossings u-Polynomials at each crossing
c1 (u —1)(ub — 3u® + 5u* — 4u® + 2u® —u +1)?
(W 9t 4 — 4+ 1)) (w166 + - - 4 209u + 16)
o (w—1)(u® +u® +- +u+1)2W® —u 4+ —2u+1)?
c(u? —2u* -+ 5u A+ 4)
cs, ¢ w(u'? +3u' + - )W — w4 2u— 1)
(u® 4+ 3u® 4 - 4 18u + 8)
cq (w+1)(u® —u® +- —u+1)2W® —ut 4+ —2u+1)?
(U —2u* - 4 5u+4)
C5, Co (u—1)(u? + 1) +u®® 4+ +2u+1)(u*° - 3u® + - —30u+9)
Ca, C11 (u—1)(u4+ 1) W —5u®® 4 - —6u+1)
(w0 = 11u® + - — 1296w + 81)
o ((u— 1)) (u'? + 120" + - 4+ 60u +9)
- (u®® 4 26u® + - - + 376832u + 32768)
€10, C12 (u+1)(u® + 15w +u®® 4+ 4+ 2u+ 1) (v — 3u® + - — 30u+9)
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VI. Riley Polynomials

Crossings Riley Polynomials at each crossing
o (Y =D +y° +- 3y + Dy -5yt + -+ 8y —1)°
(y* —4y® + - + 21313y — 256)
e, 4 (y— 1)(y° —3y° +5y* —4y® + 2° —y + 1)
(" = 9y™ -y = 1))y — 1697 -+ 200y — 16)
. y(y® +3y° + -y + D20+ 3y 8y - 1)?
S(y* +9y* + - — 140y — 64)
Cs, C6, C10 (y—D(y+ D20 +5528 +--- —6y—1)
12 (30 4 11y* 4 -+ 4+ 1296y + 81)
cs, c11 ((y = 1)) (™ +45y* + -+ 6y — 1)
(0 4+ 15y + -+ — 73224y + 6561)
co ((y = 1)°H(y™ — 149" +--- — 108y + 81)

S(y*? — 16y 4 - + 6174015488y — 1073741824)
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