12”0669 (K12n0669)

N Linearized knot diagam
Cf%; N

} 4 5 6 8 9 12 11 2 3 8 7 6
4

\_/ Solving Sequence

712-6—->14—>2—>3—>11—>8—>5—>10—> 9 —> C2,C5,C8
C6 Ci2 C1 ¢c3 Ci1 C7 C4 Ci10 C9

Ideals for irreducible component#ﬂ)f Xpar

I = (—99u?" — 595u® + ... + 181b — 1270, —7972u" — 42371u*® + - - + 11403a — 75384,
u®® 4 5uT 4+ 18u + 9)

I =(—uPa—13u®+- - +a-9 va+u®+---+a+2, u'®—3u® 4+ 4+ 1)

¥ = (—u" + 3u® — 110 + 22u® — 414" + 55u® — 63u® + 54u* — 37u® + 18u? + b — 6u + 1,
—ut 42010 — 9u® + 13u® — 270" + 260’ — 29u° 4 13ut — 4ud — Tu® + a + 4u — 4,
u'? — 20 4+ 10u® — 16u° 4 37u® — 460" + 62uS — 56u° + 46u* — 250 + 13u® — 2u + 1)

I'={a, b—1, v—1)

* 4 irreducible components of dim¢ = 0, with total 73 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 = (—99u?7 — 595u?6 + ... 4 181b — 1270, —7972u?" — 42371426 + ...

11403a — 75384, u?® + 5u2?7 + ... + 18u + 9)

(i) Arc colorings
1
az
0
a2 = \u
1
—u?

)
)

0.699114u>7 + 3.71578u?6 + - - - 4+ 13.4910u + 6.61089>

ag —
ayp =
aq =

0.546961u27 + 3.28729u26 + - - - + 8.67956u + 7.01657
1.45523u2" + 7.64395u6 + - - - + 37.2140u + 25.2139 )

ag = ( 1.21547u?" — 3.08287u?® + - - - + 5.82320u + 13.6298

0.559414u%7 + 2.93677u?6 + - - - 4+ 11.9148u + 11.6456
—0.220205u%7 — 0.414365u26 + - - - + 5.97316u + 6.29203

()
(" >

0.419714u27 + 2.15777u?% + - - - + 8.33868u + 6.68035
0.122336u27 + 0.563536u2% + - - - — 0.540647u + 3.05998

ud +2u
u +u

—1.11225u27 — 4.07980u26 + - - - — 12.1491u — 1.59984
a9 = \ —0.775848u2" — 2.30939u26 + - .. — 0.764799u + 3.32281

a0 =

(ii) Obstruction class = —1

_ 1388 97 _ 1029 26 | . . _ 71766 12063
(iii) Cusp Shapes = —3557u 181 4 T 1267 U T T267




(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
c1,C3 w202 4 —du41
C2 u®® +18u* 4 -+ T2u+ 9
C4,Co u® -2+ —u+8
Cs, C8 u?® — w4t ut 1
Ce6,C7,C10 U2875’U127+"'*18U+9
C11,C12




(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
c1,C3 B =34y 12y + 1
C2 y*® +46y°° + - - + 1260y + 81
€4, Cy y*® +10y*" + - + 879y + 64
cs, Cg y® 11y 2Ty + 1
C6,C7,C10 y28+33y27+'.‘ 790y+81
C11,C12




Solutions to I}

(vi) Complex Volumes and Cusp Shapes

V=1(vol + y=1C)

Cusp shape

0.279310 + 1.0057801
0.111453 — 0.5381231
—0.460280 — 0.3291591

2.15334 — 3.080021

—5.41932 4 2.174951

0.279310 — 1.0057801
0.111453 + 0.5381231
—0.460280 + 0.3291591

2.15334 + 3.080021

—5.41932 — 2.174951

—0.720208 - 0.6177321
—0.067974 — 1.2216201
—0.518022 + 0.676690.1

—5.18301 + 11.953201

—6.36826 — 8.357211

—0.720208 — 0.6177321
—0.067974 4 1.2216201
—0.518022 — 0.6766901

—5.18301 — 11.953201

—6.36826 + 8.357211

—0.778368 + 0.4207761
0.148251 — 0.8116251
—1.044860 + 0.1856261

—5.77287 — 6.980181

—7.82028 + 3.546371

—0.778368 — 0.4207761
0.148251 + 0.8116251
—1.044860 — 0.1856261

—5.77287 4 6.980181

—7.82028 — 3.546371

—0.588348 + 0.5327621
= —0.326563 + 1.3261801
0.777651 — 0.0253791

—4.60494 + 0.480651

—11.27827 4+ 0.661571

—0.588348 — 0.5327621
—0.326563 — 1.3261801
0.777651 + 0.0253791

—4.60494 — 0.480651

—11.27827 — 0.661571

—0.609349 + 0.4720941
0.554010 + 1.2826301
0.814858 — 0.5163811

—4.78529 4 3.610191

—12.2949 — 8.15961

—0.609349 — 0.4720941
= 0.554010 — 1.2826301
= 0.814858 4 0.5163811

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

—4.78529 — 3.610191

—12.2949 + 8.15961




Solutions to I}

V=1(vol + v=1C)

Cusp shape

0.230601 + 0.5556021
—0.857392 — 0.5513331
= —0.249740 + 0.5193031

0.39899 — 1.655721

—2.33445 + 5.929001

0.230601 — 0.5556021
= —0.857392 + 0.5513331
= —0.249740 — 0.5193031

U
a
b
U
a
b

0.39899 + 1.655721

—2.33445 — 5.929001

0.02508 + 1.416381
—0.74984 + 1.493791
—0.20717 4 2.403621

u

a
b

3.21161 — 0.206561

—6.00000 — 0.510801

0.02508 — 1.416381
a = —0.74984 — 1.493791
b= —0.20717 — 2.403621

u

3.21161 + 0.206561

—6.00000 + 0.510801

u = —0.29358 + 1.428271
a = 1.004870 — 0.9247071
b= 1.49328 —0.861811

0.13364 — 3.100621

—6.00000 + 3.009531

u = —0.29358 — 1.428271
a = 1.004870 + 0.9247071
b= 1.49328 +0.861811

0.13364 + 3.100621

—6.00000 — 3.009531

u = —0.18111 4 1.506631
a = —0.84422 4 2.044921
b= —1.34773 + 3.071171

1.71233 + 6.430751

—9.24234 — 8.111107

u = —0.18111 — 1.506631
a = —0.84422 — 2.044921
b= —-1.34773 — 3.071171

1.71233 — 6.430751

—9.24234 4 8.111101

u = 0.05585 + 1.535671
a = —0.229321 — 1.0365301
b= —1.01658 — 1.579061

7.40879 — 2.635301

0.+ 1.417121

u = 0.05585 — 1.535671
a = —0.229321 + 1.0365301
b= —1.01658 + 1.579061

7.40879 + 2.635301

0. —1.417121




Solutions to I}

V=1(vol + v=1CS)

Cusp shape

= 0.449761 + 0.0536331
= —0.698805 — 0.6157351
0.311401 + 0.3659041

—1.113100 — 0.4152341

—10.08873 4+ 1.991111

0.449761 — 0.0536331
= —0.698805 + 0.6157351
= 0.311401 — 0.3659041

> Q@ 2|l & &

—1.113100 + 0.4152341

—10.08873 — 1.991111

u = —0.17350 + 1.549581
a = —1.34694 4 1.079331
b= —2.24580 + 1.721561

2.33140 + 3.211871

—6.00000 + 0.1

u = —0.17350 — 1.549581
a = —1.34694 — 1.079331
b= —2.24580 — 1.721561

2.33140 — 3.211871

—6.00000 + 0.1

u = —0.24174 + 1.570991
a= 0.93340 — 1.791611
b= 1.98417 — 2.744781

2.0404 + 15.52561

—6.00000 — 8.002981

u = —0.24174 — 1.570991
a= 0.93340 4 1.791611
b= 1.98417 + 2.744781

2.0404 — 15.52561

—6.00000 + 8.002981

u=0.04560 + 1.719541
a= 0.369072 — 0.1855591
b= 0.708836 — 0.6252041

11.93830 — 4.236901

u= 0.04560 — 1.719541
a= 0.369072 + 0.1855591
b= 0.708836 + 0.6252041

11.93830 + 4.236901




IL 1Y =
(—u'®a—13u®+-.-+a—9, ua+u'®+---+a+2, u'®—3ul®+...+4u2+1)

(i) Arc colorings
1
az
0
ai2 = \u
1
—u?

)
)

ag —

ayp =
a

0.0454545au'® 4 0.590909:1° + - - - — 0.0454545a + 0.409091

0.590909au® — 0.318182u5 + - -+ + 0.409091a — 0.681818)

ag = (0 409091au'® — 0.681818u'® 4 - - - — 0.409091a — 0.318182

aq =

0.0454545aqu' + 0 590909u15 + -+ 4 0.954545a + 0.409091
—duM+ - tautu

S <
NN

uu>

0.181818au' + 0.363636u'® + - - - 4+ 0.818182a + 0.636364
0.136364au'® 4+ 0.772727u'® + - - - — 0.136364a + 0.227273

ud + 2u
u? +u
—0.0454545au® + 0.409091u'® + - - - 4 1.04545a — 0.409091
a9 = \ —0.181818au'® + 0.636364u'® + - - - + 0.181818a + 0.363636

a1 =

(ii) Obstruction class = —1

(iii) Cusp Shapes = 4u'® — 4u! + 28u!3 — 16u'? + 52u! + 16u'? — 40u® + 164u® —
22407 + 28448 — 232u® + 188u* — 88u> + 40u? — 16u + 2



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
c1,C3 w4t 4+ —27Tu+ 976
co (ul® — 7ul® 4o 4 du? 1)
C4,Cy w3+ 4 208u + 43
C55C8 P+t o+ 13u+ 8
C6,C7,C10 (ulﬁ + 3U15 R 4U2 4 1)2
C11,C12




(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
32 31
C1,C3 y° —9y° 4+ -+ - 4+ 3525683y + 952576
C2 (y16+y15++8y+1)2

c4, Co Y32 4+ 1193 + -+ — 23702y + 1849
cs, C8 Y2+ Tyt 4 — 37Ty + 64

Ce,C7,C10 (y16 + 17y15 R 8y 4 1)2
C11,C12
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Solutions to I3

(vi) Complex Volumes and Cusp Shapes

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

Cusp shape

0.736907 + 0.6307151
= —0.347357 — 1.1850901
= 0.346570 + 0.8977861

—3.73069 — 3.303591

—11.5550 + 13.24031

= 0.736907 + 0.6307151
= —0.097352 + 0.7075301
= —0.595615 — 0.0982611

—3.73069 — 3.303591

—11.5550 + 13.24031

= 0.736907 — 0.6307151
= —0.347357 + 1.1850901
= 0.346570 — 0.8977861

—3.73069 + 3.303591

—11.5550 — 13.24031

= 0.736907 — 0.6307151
= —0.097352 — 0.7075301
= —0.595615 + 0.0982611

—3.73069 + 3.303591

—11.5550 — 13.24031

= 0.770485 + 0.3831571
= —0.501042 + 0.8703221
= —0.419626 — 0.2670181

—4.45888 — 1.709111

—18.3582 + 0.41031

= 0.770485+ 0.3831571
= —0.250273 — 0.5167821
= 1.35131 + 0.477581

—4.45888 — 1.709111

—18.3582 + 0.41031

0.770485 — 0.3831571
= —0.501042 — 0.8703221
= —0.419626 + 0.2670181

—4.45888 + 1.709111

—18.3582 — 0.41031

= 0.770485 — 0.3831571
= —0.250273 4+ 0.5167821
= 1.35131 — 0.477581

—4.45888 + 1.709111

—18.3582 — 0.41031

0.23207 + 1.424181
a= 0.22218 + 1.513951
0.52047 + 2.404591

1.25225 — 5.275281

—9.67373 4 5.082551

uw= 0.23207 4 1.424181
a = —1.29258 — 1.3224171
b= —1.73185 — 1.013961

1.25225 — 5.275281

—9.67373 + 5.082551
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Solutions to I3

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

Cusp shape

= 0.23207 — 1.424181
= 0.22218 — 1.513951
0.52047 — 2.404591

1.25225 + 5.275281

—9.67373 — 5.082551

0.23207 — 1.424181
= —1.29258 + 1.322411
= —1.73185 + 1.013961

U
a
b
U
a
b

1.25225 + 5.275281

—9.67373 — 5.082551

u = —0.113421 + 0.5218781
a = —1.094860 + 0.565660.1
b= —1.051420 + 0.5916201

1.35067 — 2.720581

—0.320802 — 0.6336731

u = —0.113421 + 0.5218781
a = —1.72097 — 2.119211
b= 0.195684 + 0.3125391

1.35067 — 2.720581

—0.320802 — 0.6336731

u = —0.113421 — 0.5218781
a = —1.094860 — 0.565660.1
b= —1.051420 — 0.5916201

1.35067 + 2.720581

—0.320802 + 0.6336731

u = —0.113421 — 0.5218781
a = —1.72097 + 2.119211
b= 10.195684 — 0.3125391

1.35067 + 2.720581

—0.320802 + 0.6336731

u = —0.07564 + 1.470341
a= 0.804239 4 0.1408011
b= 2.39710 + 0.128581

6.50466 + 5.664781

—1.14168 — 7.616261

u = —0.07564 + 1.470341
a= 0.46427 + 2.678171
b= 0.20535 4 3.658341

6.50466 + 5.664781

—1.14168 — 7.616261

u = —0.07564 — 1.470341
a= 0.804239 — 0.1408011
b= 2.39710 — 0.128581

6.50466 — 5.664781

—1.14168 + 7.616261

u = —0.07564 — 1.470341
a= 0.46427 — 2.678171
b= 10.20535 — 3.658341

6.50466 — 5.664781

—1.14168 + 7.616261

12



Solutions to I3

V=1(vol + y=1C)

Cusp shape

0.00370 + 1.517771
a= 0.594067 — 0.4448321
b= —0.016890 — 0.4439111

u =

8.17367 — 2.542851

2.47471 + 1.824261

u= 0.00370 + 1.517771
a = —0.60427 — 2.103331
b= —1.19623 — 3.645531

8.17367 — 2.542851

2.47471 + 1.824261

w=0.00370 — 1.517771
0.594067 + 0.4448321
b= —0.016890 + 0.4439111

8.17367 + 2.542851

2.47471 — 1.824261

uw= 0.00370 — 1.517771
a = —0.60427 + 2.103331
b= —1.19623 + 3.645531

8.17367 + 2.542851

2.47471 — 1.824261

= —0.307694 + 0.3115491
= 0.85542 4 1.134121
= —0.08749 — 1.426061

0.57349 4 4.392051

—7.1332 — 12.44761

= —0.307694 + 0.3115491
= 263362 — 1.900721
= 0.530367 4 0.0529131

0.57349 4 4.392051

—7.1332 — 12.44761

= —0.307694 — 0.3115491
0.85542 — 1.134121
= —0.08749 + 1.426061

0.57349 — 4.392051

—7.1332 + 12.44761

= —0.307694 — 0.3115491
= 263362 4 1.900721
= 0.530367 — 0.0529131

0.57349 — 4.392051

—7.1332 + 12.44761

= 0.25359 + 1.568531
= 0.667535 + 1.0528201
= 1.12652 + 1.603261

3.49430 — 7.001157

—2.29217 4 10.667751

u=0.25359 + 1.568531
a = —0.83262 — 1.615001
b= —2.07424 — 2.367311

3.49430 — 7.001151

—2.29217 4 10.667751

13



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

= 0.25359 — 1.568531
= 0.667535 — 1.0528201 3.49430 4 7.001157 | —2.29217 — 10.667751
= 1.12652 — 1.603261

(SRS N

u = 0.25359 — 1.568531
a = —0.83262 + 1.615001 3.49430 4 7.001157 | —2.29217 — 10.667751
b= —2.07424 4+ 2.367311

14



III.
Iy = (—u"+3u+. - -4+ b4+1, —ut4+2u'%+-- - 4a—4, v'?—2uM+. .. —2u+1)

(i) Arc colorings

ayp =
u11—2u10+ -—4u+4
ut —3u9 4+ 6u—1

—uM 2010 . — 160+ 1

az = (u11—2u10—|—8u — 1208 + 2247 — 23u8 —|—24u — 15u* + 9u® — u? —|—1>

aq =

ut 2u10—|— t+u+3
10+3u 4+ 4+ 6u—1

ut 2u10+ -—u+4
u10—|—3u +---+bdu—1

a5 =
ud + 2u
a10 =\ ud+u
—utt 4+ 2010 4+ —Bu—1
a9 = \y8 —2u° +5ut —6ud +6u? —3u+1

(ii) Obstruction class =1

(iii) Cusp Shapes
= —3u? 4+ 12u® — 31u" + 71u’® — 97u® + 129u* — 106u> + 70u? — 28u + 6

15



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
c1,C3 w2 -5t —du+1
€2 u? et =20 1
C4, Co u? —utt 4 3ul® — 200 4 4u® — 207 + 50’ — 205 + 5ut — w4 20 + 1
Cs, C8 w? + 200+ + 50+ 20" + 508 + 20 At + 2P+ 3P+ u+ 1
Ce, C7 w? —2uMt 4 —2u 41
€10, C11, C12 w4+ 2ut o 2u 1

16



(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
c1,c3 y 2yt 4 12y 41
Ca g2yt 4y
¢4, C9 y 4oyt Ay 41
¢5,Cs y Pyt 4By 41
Ce6,C7,C10 y12+16y11 ++22y+1
C11,C12

17



Solutions to I3

(vi) Complex Volumes and Cusp Shapes

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

Cusp shape

0.062845 + 0.8914371
—0.628237 + 0.8221971
—0.566446 + 0.0241371

3.05705 — 3.825071

1.89342 + 5.867221

0.062845 — 0.8914371
—0.628237 — 0.8221971
—0.566446 — 0.0241371

3.05705 + 3.825071

1.89342 — 5.867221

0.707140 + 0.5014901
—0.069670 + 0.9158151
—0.685751 — 0.4023781

—3.69632 — 2.359301

—7.76501 + 3.346961

0.707140 — 0.5014907
—0.069670 — 0.9158151
—0.685751 + 0.4023781

> & €|l & 8| & 8|l & &

—3.69632 + 2.359301

—7.76501 — 3.346961

uw=0.22473 + 1.490207
0.66766 + 1.505151
1.17799 + 2.080281

2.75451 — 5.744541

—3.13416 4 4.418041

0.22473 — 1.490201
a= 0.66766 —1.505151
b= 1.17799 — 2.080281

2.75451 4 5.744541

—3.13416 — 4.418041

u = —0.01439 + 1.516231
a= 0.49936 — 1.545191
b= 1.57217 — 2.228481

7.50866 + 3.817981

—0.96857 — 7.151641

u = —0.01439 — 1.516231
a= 0.49936 + 1.545191
b= 1.57217 + 2.228481

7.50866 — 3.817981

—0.96857 4- 7.151641

—0.013723 + 0.3325231
3.15459 — 1.453851
0.441210 4 0.9489171

1.08380 + 3.675671

—0.27845 — 6.209521

= —0.013723 — 0.3325231
3.15459 + 1.453851
0.441210 — 0.9489171

U
a
b
U
a
b

1.08380 — 3.675671

—0.27845 + 6.209521

18



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

= 0.03339 4 1.696951

= —0.123705 + 0.5290631 12.32140 — 4.311041 8.75276 + 5.097101
—0.439173 4 1.0869201

0.03339 — 1.696951

—0.123705 — 0.5290631 12.32140 + 4.311041 8.75276 — 5.097101
= —0.439173 — 1.0869201

u
a
b
u
a
b

19



IV.I1? =(a, b—1, v —1)

(i) Arc colorings

o= (o)

I
o
[

]
o
Il

aip =

=N O = O

]
©
|

o= (0)
- (o)
o= (o)
- ()
- ()
- ()
o= (o)
()
(1)
()
(3

(ii) Obstruction class = —1

(iii) Cusp Shapes = —6

20



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
C1,C3,C4 u+1
Cs5, C8, Co
C2,Cg, C
2,06, C7 U

€10, C11, C12

21



(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
C1,C3,C4 y— 1
Cs5, C8, Co
C2,Cg, C7 y

€10, C11, C12

22



(vi) Complex Volumes and Cusp Shapes

Solutions to I} V—1(vol +/=1CS) Cusp shape
v = 1.00000
a= 0 —1.64493 —6.00000
b= 1.00000

23



V. u-Polynomials

Crossings u-Polynomials at each crossing
c1,c3 (w+1)(u'? = 5urt + - —du+ D +20*" + - —du 1)
(WP 4Pt - — 27w+ 976)
o w(u'? + 7utt 4o =20 + 1) (W — Tt 4?4 1)?

(w4 18uT 4+ T2u + 9)

(u+1)

4, . ;

o C(u'? — w4 30t — 20 + 4u® — 20" 4 5ub — 2u® + 5ut — w4 2u? +1)
(=20 4 —u - 8) (WP uPt -+ 298u 4 43)

cs, cs (w+1)(u'? + 20+ fu+1)
(W =T 4 u+ D)W 4w o+ 130+ 8)

c6, 1 u(u'? — 2u™ 4 = 2u 4 1) (u!® 4+ 3ur 4 - 4 4u? +1)2

c(u® = 5ufT 4 — 18u + 9)

wu? +2urt o 20+ D) (w30t 4 1)
S(u® = 5ufT 4 — 18u+ 9)

€10, C11,C12

24



VI. Riley Polynomials

Crossings Riley Polynomials at each crossing

c1,¢3 (Y= D2 +y't o+ 129+ 1)(y™ - 34y* - — 12y + 1)

(y** — 9y + - - 4 352583y 4 952576)
e y(y' =yt Ay (Y Yy e+ 8y + 1)

(y*® 4+ 46y°° + - - - + 1260y + 81)

¢4, o (y = D" + 5y + -+ dy + (5> + 10y + - + 879y + 64)
(¥ 4 11y3 4 - — 23702y + 1849)

e, s (y =D + 4y + -+ 5y + D™ — 117 - = 2Ty + 1)
(WP Ty 4 = 3TTy + 64)

€6, C7,C10 y(y? 4+ 16y + -+ 22y + 1) (¢ + 17y 4+ F 8y 4+ 1)?
€11, C12 S(y? +33y% 4+ - — 90y + 81)
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