12”0031 (K12n0031)

Linearized knot diagam
e
N,

’W / /\\

“\(,\\ 3 5 6 7 2 9 4 11 12 6 7 10
K _ Solving Sequence
A knot d1agran£| 5,7 P 4 278 1261’111 o 9 o 6 o 3 o 2 o 1 oo 10 => €5, C9, C12

Ideals for irreducible component#ﬂ)f Xpar

I = (1.28889 x 1074 — 1.73916 x 10°%u?? + - - + 2.88300 x 10°'h — 2.28440 x 102,
7.35803 x 10°%u2 — 1.22890 x 10%°u?2 + - .. + 5.76599 x 10%'a — 1.59769 x 10°3,
2 2y ... — T168u + 1024)
=@ +b—u+1, v>4+a—u+1, u* +u?>+u+1)
I = (—2u® = 3u® +u? +b—2u+2, —2u® —3u® +u® +a—2u+2, u® —u® +2u* — 2u® +2u® — 2u +1)

IY = {(a, 15230v° 4 20500% + - - - + 3335b 4 8448,
o' 0¥ — 708 4+ 207 4+ 580° 4 190° — 160* — Tv® + 602 + 3v + 1)

* 4 irreducible components of dim¢ = 0, with total 44 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} =
(1.29x10%9u23 —1.74x 105%u?2+. . . 4+2.88 X 10%1b—2.28 X 10°2, 7.36 x 105%u23 —
1.23 X 1099422 ...+ 5.77x 10510 — 1.60 x 10%3, u?* — 2423 +4...—7168u+1024)

(i) Arc colorings

o ()
)
)
o)

—0.0127611423 4+ 0.0213129u22 + - - - — 146.902u + 27.7088
—0.00447065u23 + 0.00603249u22 + - - - — 37.8270u + 7.92371

—0.0127611u%3 + 0.0213129u22 + - - - — 146.902u + 27.7088 )

an = (—0.00460868u23 +0.00759863u* + - - - — 54.9313u + 12.2340

a7 =
ayg =
ag —
a12 =

ag =\ 0.00880936u** — 0.00909508u?2 + - - - + 38.6739u — 3.95155

0.00328632u* — 0.00596273u?? + - - - 4 41.3269u — 7.17877 >

0.0184954u?3 — 0.0271361u?? + - - - + 171.538u — 29.5518 )

ag =

—0.00508827u?® + 0.00785301u?? + - - - — 54.7848u + 10.3149

0.0000553993u2% + 0.0000911467u>2 + - - - 4+ 0.275591u + 0.984609
—0.000298497423 + 0.00144194u22 + - - - — 10.6087u + 2.48202

0.000353896u23 — 0.00135079u22 + - - - + 10.8843u — 1.49741
—0.000298497423 + 0.00144194u22 + - - - — 10.6087u + 2.48202

0.00774850u** — 0.0135211u?* + - - - 4 97.1183u — 18.1182
a1 = \0.00446218u** — 0.00755839u*? + - - - 4 55.7915u — 10.9394

(O.()0105139u23 +0.00330070u22 + - - - — 27.5679u + 6.56444)
a0 =

az =

ag =

0.00223494u23 — 0.00266203u22 + - - - + 13.7590u — 0.614331

(ii) Obstruction class = —1

(iii) Cusp Shapes = —0.0413329u23 + 0.0683918u?? + - - - — 470.295u + 85.7076



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing

! u? +3u . —8u+1

C2,C5 W TP o du+1
€3 w?t — Tu? + - 4+ 155372u + 47236

C4,C7 u?t 4 2u% + -+ 7168u + 1024
6 u?* —4u®P o —3u+1
c8 u?* +u® 4. = 5120u 4 1024

Cg,C12 u?t —13uB + - —2u+1
C10 w?t + 4u® + -+ — 3009503u + 1672193
ci1 u?* — 2u?® 4 ... 4 2185u + 1831




(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing

‘1 y* +43y* + - 4+ 60y + 1

c2,Cs v 43P 4 — 8y +1
€3 y?* +107y%% + - - - — 359116296y + 2231239696

e y* — 30y% + .- — 3145728y + 1048576
Co y24+30y22+--~+y+1
Cs Y — 57y? + ... — 1572864y + 1048576

cy,C12 2Ty 4 198y + 1
c10 y? 4132y + - - - + 20945455419869y + 2796229429249
c11 y* 420923 + - - - 4 72680737y + 3352561




(vi) Complex Volumes and Cusp Shapes

Solutions to I}

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

Cusp shape

1.028680 + 0.6267261
= —0.533680 — 0.9030181
0.034700 + 0.1503841

—5.30004 + 7.065971

—3.39619 — 6.377511

1.028680 — 0.6267261
—0.533680 + 0.9030181
0.034700 — 0.1503841

—5.30004 — 7.065971

—3.39619 4 6.377511

—0.497474 4 0.507669.1
—0.361926 + 0.3494251
—0.008032 + 0.6873951

0.84077 — 1.374671

5.35239 4 4.267541

—0.497474 — 0.5076691
—0.361926 — 0.3494251
—0.008032 — 0.6873951

0.84077 + 1.374671

5.35239 — 4.267541

0.551207 + 0.3955121
0.685914 + 0.5467681
0.865249 + 1.0206701

—0.14272 — 2.788861

1.24898 + 0.915591

0.551207 — 0.3955121
0.685914 — 0.5467681
0.865249 — 1.0206701

—0.14272 + 2.788861

1.24898 — 0.915591

0.534930 + 0.1873541
1.80358 + 1.025111
2.21805 — 0.069581

—2.26240 + 2.458631

—0.58956 — 2.807451

0.534930 — 0.1873541
1.80358 — 1.025111
2.21805 + 0.069581

—2.26240 — 2.458631

—0.58956 4 2.807451

—0.53073 + 1.351481
= —0.444245 + 1.0374301
= —0.185137 + 0.0658901

—5.91731 + 1.326801

—4.55064 — 0.682641

> Q@ 2|l & €| & €| Q& €| & €| & €| & &> & | & 8| & &

—0.53073 — 1.351481
= —0.444245 — 1.0374301
= —0.185137 — 0.0658901

—5.91731 — 1.326801

—4.55064 + 0.682641




Solutions to I}

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

Cusp shape

= —0.099117 + 0.5359991
= —1.273020 — 0.3884307
0.037166 + 0.3285291

0.00212 — 1.469171

0.28384 + 4.393331

—0.099117 — 0.5359991
= —1.273020 + 0.3884307
0.037166 — 0.3285291

0.00212 4 1.469171

0.28384 — 4.393331

0.465375 + 0.2782941
= —0.377175 4 0.8877931
1.55399 + 0.439261

—2.60162 — 0.064061

—5.33602 — 1.300091

0.465375 — 0.2782941
—0.377175 — 0.8877931
1.55399 — 0.439261

U
a
b
U
a
b
U
a
b
U
a
b

—2.60162 + 0.064061

—5.33602 + 1.300091

u = —0.48281 4 2.189871
a= 1.45037 —0.792791
b= 2.00018 — 0.409961

0.03963 — 1.935591

3.24137 4 4.515191

u = —0.48281 — 2.189871
a= 1.45037+ 0.792791

0.03963 + 1.935591

3.24137 — 4.515191

b= 2.00018 + 0.409961
u = —2.10598 + 1.472781
a= 0.737984 — 0.0255781 13.6003 — 6.51641 0
b= 1.81967 —0.112601
u = —2.10598 — 1.472781
a= 0.737984 + 0.0255781 13.6003 + 6.51641 0
b= 1.819674 0.11260]
u= 2.04936 + 1.711031
a= 1.027290 + 0.2329871 13.5215 + 14.16641 0
b= 2.09607 4 0.15606]
U 2.04936 — 1.711031
a 1.027290 — 0.2329871 13.5215 — 14.16641 0
b= 2.09607 — 0.15606.1




Solutions to I}

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

Cusp shape

= 3.44120 4 1.321661
= —0.751676 + 0.0345141
= —1.93632 — 0.019721

15.2941 — 1.56201

= 3.44120 — 1.321661
= —0.751676 — 0.0345141

15.2941 + 1.56201

= —3.35464 + 2.166811
= —0.963420 + 0.242424]
= —1.99558 4 0.069761

15.6939 — 6.01701

= —3.35464 — 2.166811
= —0.963420 — 0.2424247]

]
a
b
]
a
b= —-1.93632 + 0.019721
]
a
b
]
a
b= —-1.99558 — 0.069761

15.6939 + 6.01701




IL 1 =@w+b—u+1,uv>*4+a—u+1, v*4+uv?+u+1
3 =

(i) Arc colorings

o= (o)

0
a7= u
1
a4 = U2
U
a8: u3+u
—u?+u—1
a2 =\ —u?+u—1
—uwtu—1
a1n = \u? —u? +2u
U
as = \u®+u
u3
ag = _u2
wHur+1
az = —u
ud +u? +u+1
ag = —Uu
—u
ar = \—ud—u

—uZ+2u—1
a10 = \ud —u?+2u—1

(ii) Obstruction class =1

(iii) Cusp Shapes = —u® — 6u? — 2u — 7



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
c1,Cq =2+ 3u—u+1
C2,Cq vt urtu+1
€3 ut +3ud + 4u® 4+ 3u+2
cs,C7 wtur—u+1
cg ud
C9 (u—1)*
€10, C11 ut —ud +3u? —2u+1
C12 (’LL + 1)4




(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
c1, e Yyt 2y Ty 5y 1
C2,C4,Cs y4+2y3+3y2+y+1
Cr
€3 vt Ty 44
Cs y4
€9, C12 (y—1)*
€10, C11 (7J4—|—E)y3—|—7y2 +2y+1

10



Solutions to I3

(vi) Complex Volumes and Cusp Shapes

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

Cusp shape

u = —0.547424 4 0.5856521
a = —1.50411 + 1.226851
b= —1.50411 + 1.226851

—0.66484 — 1.397091

—6.04449 4 2.350251

u = —0.547424 — 0.5856521
a = —1.50411 — 1.22685]
b= —1.50411 — 1.226851

—0.66484 + 1.397091

—6.04449 — 2.350251

0.547424 +1.1208701
a= 0.504108 — 0.1063121
0.504108 — 0.1063121

—4.26996 + 7.643381

—0.45551 — 9.204331

u= 0.547424 — 1.1208701
a= 0.504108 + 0.1063121
b= 0.504108 + 0.1063121

—4.26996 — 7.643381

—0.45551 4 9.204331
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I 1% = (—2u® —3ud 4+ u? +b—2u+2, —2u° —3u®+u?+a—2u+2, ub—
u® + 2u?* — 2u® + 2u? — 2u + 1)

(i) Arc colorings
1
as = \0
a7 =

aq =

2u5+3u3—u2—|—2u—2>

2ud 4+ 3ud —u? +2u—2
3w —ut +5ud —3u+4du—4

ag —
—uwd Fut =2+ 20 —2u+2
—uwd =2+ u? —u+1

ut +u? —u+1
—ud —2ud +u? —u+1

ag =
a9 =
ayp =

2ud +3ud —u?+3u—2
@10 = \2u® +4ud —u?2+3u—2

(ii) Obstruction class =1

(iii) Cusp Shapes = —3u® + u* + 4u? + 3u + 1

12



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
c1,Cq wl —3ud +4ut — 2P+ 1
C2,Cq w— w4+t — 20+ 2w —2u+1
c3 (u® — w2+ 1)
cs,C7 Wt w2t + 203+ 20+ 2u+ 1
cg ub
€9 (u—1)8
€10, C11 wl —2ud +4u? —3u+1
C12 (u+ 1)6

13



(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
€1, e vy Ayt 28+ 8+ 1
C2,C4,Cs y6 + 3y5 + 4y4 + 2y3 +1
cr
cs v’ —y* +2y - 1)
Cg y6
€9, C12 (y—1)°
€10, €11 Y8yt =200 + 4y —y+1

14



(vi) Complex Volumes and Cusp Shapes

Solutions to I§ v—1(vol + /—1C5) Cusp shape
u = —0.498832 + 1.0013001
a = —0.702221 — 0.130845] | —1.91067 — 2.82812] | —0.06063 + 4.058681

b= —0.702221 — 0.1308451

u = —0.498832 — 1.0013001
a = —0.702221 + 0.1308451
b= —0.702221 + 0.1308451

—1.91067 + 2.828121

—0.06063 — 4.058681

0.284920 + 1.1151401
0.447279 — 0.4796891
0.447279 — 0.4796891

u =
a =

b:

—6.04826

—7.59911 + 2.503631

0.284920 — 1.1151401
0.447279 + 0.4796891
0.447279 + 0.4796891

u =

a =

—6.04826

—7.59911 — 2.503631

0.713912 + 0.3058391
= —0.74506 + 2.000271
—0.74506 + 2.000271

—1.91067 — 2.828121

5.15973 + 2.265381

0.713912 — 0.3058391
= —0.74506 — 2.000271
= —0.74506 — 2.000271

b
U
a
b
]
a
b

—1.91067 + 2.828121

5.15973 — 2.265381
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IV. I{ = (a, 1523v° + 20500® + - - - 4 3335b + 8448, v'® + v + ...+ 3v + 1)

(i) Arc colorings

e ()

o= (o)
= (o)
v
ag = 0
0
—0.456672v° — 0.614693v% + - - - — 5.06627v — 2.53313
—0.158021v% — 0.0569715v% + - - - — 0.930735v — 0.158021
= —0.456672v% — 0.614693v° + - - - — 5.06627v — 2.53313
0.1172410° + 0.1334330% + - - - + 1.47736v + 0.117241
ag = \ 0.125637v° + 0.242879v% + - - - + 2.66207v + 1.33103
0.178111v° + 0.1334330% + - - - + 1.94693v + 0.178111
ag = 0.286957v° + 0.3478260% + - - - + 2.57391v + 1.28696
—0.0932534v% + 0.70075007 + - - - — 0.700750v + 1.44498
az = —0.286957v? — 0.3478260% + - - - — 2.57391v — 0.286957
0.193703v° + 0.3478260°% + - - - + 1.87316v + 1.73193
az = \ —0.286957v% — 0.347826v% + - - - — 2.57391v — 0.286957
—0.178111v% — 0.1334330v% + - - - — 1.94693v — 0.178111
ar = \ —0.286957v" — 0.3478260% + - - - — 2.57391v — 1.28696

0.117241v% 4 0.1334330% + - - - + 1.47736v + 0.117241
a10 = \ —0.286957v% — 0.3478260% + - - - — 2.57391v — 1.28696

(ii) Obstruction class =1

(iii) Cusp Shapes
6289, 9 14 V3446278, 7 43091, 6 _ 341636, 5 22875, 4 | 72729 5464, 2 48743, 1839
3335 + 3335 V'~ 3335 ¥ 3335 U T 67 UVt 3335 ¥ +3335” 3335 U 3335

16



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
€1,¢3,Cs (u? —u+1)°
c (u? 4+ u + 1)
C4,C7 ul®
6 (u® — 3u* + 4u® —u? —u+1)?
8 (u® —ut 4+ 2u® — u? 4 u —1)?
Co (U + ut — 2u® — u? +u — 1)2
C10, C12 (u® —ut — 2u® + u® 4 u+1)?
c11 (u5+u4+2u3+u2—|—u+1)2

17



(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
C1,C2,C3 (y2+y+1)5
cs
ca, 7 y*
6 (v° —y* +8y° = 3y* + 3y — 1)°
cs, C11 (v +3y" +4y° +y* —y - 1)?
€9, €10, C12 (y° — 5y* +8y® — 3y* —y — 1)?

18



Solutions to I7

(vi) Complex Volumes and Cusp Shapes

V=1 (vol + y=1CS)

Cusp shape

0.540263 + 0.3165141
= 0
= —1.13119 — 0.859461

—0.329100 — 0.4993041

—1.95395 + 0.916361

= 0.540263 — 0.3165141
= 0
= —1.13119 + 0.859461

—0.329100 + 0.4993041

—1.95395 — 0.916361

= —0.544240 + 0.3096251
= 0
= —0.17872 4 1.409381

—0.32910 + 3.560461

—2.01870 — 9.750231

= —0.544240 — 0.3096251
= 0
= —0.17872 — 1.409381

—0.32910 — 3.560461

—2.01870 4 9.750231

= —0.172885 + 0.2994451
= 0
= —1.10887 — 1.920621

—2.40108 — 2.029881

2.76075 — 3.676001

= —0.172885 — 0.2994451
= 0
= —1.10887 + 1.920621

—2.40108 + 2.029881

2.76075 + 3.676007

= 2.17384 4 1.628191
0
= 0.399195 + 0.2530951

—5.87256 + 2.370951

—6.85700 — 6.983241

2.17384 — 1.628191
0
0.399195 — 0.2530951

—5.87256 — 2.370951

—6.85700 + 6.983241

—2.49698 + 1.068501
= 0
= 0.019589 — 0.472260]

—5.87256 + 6.430721

—9.93110 — 1.724711

— —2.49698 — 1.068501
= 0
= 0.019589 + 0.472260]

—5.87256 — 6.430721

—9.93110 4 1.724711

19



V. u-Polynomials

Crossings u-Polynomials at each crossing

) (u? —u+ 1) (u* — 2u® + 3u® —u + 1) (u® — 3u® + 4u* — 20> 4 1)
(Pt 3uP e~ 8u 1)

o (u? +u+ 15w +u? +u+1)(u® —u® +2u* — 2u® 4+ 2u? — 2u + 1)
(P U 4 du 1)

s (u? —u+ 15w —u? + 1)%(u? + 3u® + 4u® + 3u + 2)
(= Tu® -+ 155372u + 47236)

4 u(ut +u? +u 1) (uf —u® + 20t — 203 + 20 - 2u 1)
(w4 2u® + -+ T168u + 1024)

s (u? —u+ 15 (u* +u? —u+1)(u® 4+ u® + 2u* + 2u® 4+ 2u? + 2u + 1)
(P TuB 4 du 1)

6 (u* —2u® + 3u® —u+1)(v® — 3u* +4u® —u? —u+1)?
c(u® =30 + 4ut — 20 4+ 1) (u — 4B 4 = 3u 1)

cr u(ut +u? —u+ 1) (u® +u® + 20t + 203 + 20+ 2u 1)
(w4 2u® + - 4 T168u + 1024)

8 u(u® —ut + - 4w — 1) (W +u® - — 51200 + 1024)

€9 (u—D"YW +u* + - 4+ u— 1) = 13u® + - —2u 1)

1o (u* —u? +3u® — 2u + 1) (v® — u® — 2u® +u? +u+1)?
(ub — 2u® + 4u? — 3u+ 1) (u + 40 4 - — 3009503u + 1672193)

1t (u* —u® 4+ 3u? — 2u+ 1) (u® + u* + 2u® +u? +u+ 1)
(u® = 2u® + 4u? — 3u+ 1) (u* — 2u + -+ - 4 2185u + 1831)

c12 (u+ D)W —u* + - dut+ 1% - 13u® + - = 2u+ 1)

20




VI. Riley Polynomials

Crossings Riley Polynomials at each crossing
g
cl (P +y+D7) @ +2° + -+ 5y + D =+ + 87 +1)
Syt 43y% -+ 60y + 1)
e, C5 (" +y+ D" +20° + 39" +y + D(° +3y° +4y" +2° + 1)
(YT 4 =8y + 1)
c3 WP +y+ 1)@ - +2y - 1D -y + 207 + Ty +4)
(Pt 4107y + -+ - — 359116296y + 2231239696)
carr v Ot 28 + 37 +y+ 1)+ 3% + 4yt + 207 4+ 1)
(y** — 30y 4 - - — 3145728y + 1048576)
Co (' +20° + 7y + 5y + 1)(y° — y* +8y° — 3y° + 3y — 1)
(0 Y Ayt - 27+ 8y (P + 30y 4y 1)
cs v 43yt + 4yt P -y —1)°
(y?* = 5Ty* 4 - — 1572864y + 1048576)
Co. C1a (y = 1)"°(y° —5y" +8y° = 3y* —y —1)°
(Pt =21y 4 — 198y + 1)
(y* 4+ 5y + 792 + 2y + 1)(y° — 5y + 8> —3y? —y —1)?
€10 6 4 3 2
Sy 8yt — 2y + 4yt —y+ 1)
(P 413207 + -+ - 4 20945455419869y + 2796229429249
(y* +5° + T2 + 2y + D) (1° + 3yt + 492 + 2 —y —1)2
C11

(0 8yt - 27 +4y” —y + 1)
(y* 4 20y% + -+ 4+ 72680737y + 3352561)
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