12”0034 (K12n0034)

v S Linearized knot diagam
F 2 BEEEEEENENEEE

3 5 6 7 2 9 4 11 12 7 6 10

Solving Sequence

7—)4»811»9—»6% 2>3—>2—>1—>10 > C5,C9,C12
A knot dlagra €11 €3 €2 G Cio

Ideals for irreducible component#ﬂ)f Xpar

I = (1.80347 x 10"3037 — 4.04668 x 10™30%0 + ... +1.44050 x 10"37b + 7.58135 x 1036
2.78701 x 10134437 — 5.34254 x 10"4436 + ... 4+ 2.01671 x 10'*%a + 5.65465 x 1038,
3 2037 4 ... 4 12288u + 4096)
= —u?+b+2u, —u>+a+u—1, vt +u®>+u+1)
I = (3u® —u* +5u® — 3u® + b+ 4u — 4, 2u° +3u® —u? +a +2u — 2, u® —u® + 2u* — 2u® + 202

IV = (a, —9637720"" + 6586310'° 4 - - - + 707733 + 3141326,
v'? — vt — 4010 — 50% £ 1908 + 907 — 3105 + 290° + 31v* — 1803 + 302 — v 4 1)

* 4 irreducible components of dim¢ = 0, with total 60 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.

1

—2u+1)


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

L I} = (1.80 x 1033437 — 4.05 x 103335 4 ... 4 1.44 x 10'37b 4 7.58 X
10136, 2.79 x 10134437 — 5.34 x 10134436 ... + 2.02 x 10'38a + 5.65 x
10138, 438 — 2437 4 ... 4 12288y + 4096)

(i) Arc colorings

o= (1)
!
)
')

—0.000138196w37 + 0.000264914u36 + - - - + 2.22627u — 2.80391
—0.000125197u37 + 0.000280921u3¢ + - - - 4+ 3.09647u — 0.526298

—0.0000643751u37 + 0.000175800u36 + - - - — 4.14636u + 0.169342)

a7 = (
ag = (0.0000210320u37 —0.0000415391u36 + - - - — 0.351856u — 0.288364

aq =
ag —
ail =

as = \ —0.0000463037u3" + 0.0000938416u3¢ + - - - + 0.102969u — 0.0432937

—0.000154935u37 4 0.000266148u3¢ + - - - + 3.91415u — 3.54515 )

0.0000103293u37 + 5.50817 x 1076436 + ... 4+ 0.765170u + 1.22937 )

—0.000183169u>” 4 0.000395135u>6 + - - - 4 2.91568u — 0.405958

0.0000125731u3" — 0.0000323095u°° 4 - - - — 0.598837u + 0.850308
0.0000180956u" — 0.0000598188u° 4 - - - — 0.780260u — 0.190793

—5.52255 x 10~%437 + 0.0000275093u36 + - - - + 0.181423u + 1.04110
0.0000180956%:37 — 0.0000598188u3% + - - - — 0.780260u — 0.190793

0.0000555017u" — 0.0000873032u® + - - - 4 0.298354u + 1.16548
a1 = 0.0000451724u*" — 0.0000928114u3¢ + - - - — 0.466816u — 0.0638856

( —0.000138196u37 + 0.000264914u:36 + - - - + 2.22627u — 2.80391 )
aio =

a2 =
az =

a9 =

—0.000147500u37 4 0.000324572u6 + - - - 4 2.38937u — 0.573314

(ii) Obstruction class = —1

(iii) Cusp Shapes = —0.000218010u" + 0.000603676u6 + - - - — 22.4576u — 0.864966



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing

! u® 28037 4 - 1590 + 1

2, Cs w8 4+ 1lu 41
c3 u3® — 8udT + - 4+ 17360u + 1732

C4,C7 u®® + 2037 + ... — 12288u + 4096
6 u® — 4w = 3u+ 1
€8 uw?® — 303 .- — 11264u + 1024

Cg, C12 w3 130T 4+ 8u+ 1
c10 u?® + 207 + - -+ + 575973u + 248449
cin u®® 4+ 8uT + - - — 149993u + 47809




(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing

c1 Y2 — 2837 ... — 10893y + 1

c2,Cs Y3 428y 4+ 159y + 1
Cs Y28 — 84937 + - + 436784552y + 2999824

4, Cr Y28+ 70057 + - 4 134217728y + 16777216
C6 Y3 4yt 19y 1
Cs y*® — 69537 + - .- — 7864320y + 1048576

Cg, C12 y38+y37+-~-—84y+1
c10 y® — 8497 + - 4+ 1086486467931y + 61726905601
11 2 4+ 4837 + - . 4 51838210455y + 2285700481




Solutions to I}

(vi) Complex Volumes and Cusp Shapes

V=1(vol + y=1C)

Cusp shape

0.269512 4 0.9355201
= —0.458289 — 0.7825121
= 0.677405 + 0.5188771

—0.61516 + 8.472061

—1.23185 — 12.182651

= 0.269512 — 0.9355201
= —0.458289 + 0.7825121
= 0.677405 — 0.5188771

—0.61516 — 8.472061

—1.23185 + 12.182651

= —0.615656 + 0.6945811
= —0.427914 + 0.3980571
= 0.267942 + 0.9807991

1.12636 — 1.441861

2.40380 + 3.545551

= —0.615656 — 0.6945811
= —0.427914 — 0.3980571
= 0.267942 — 0.9807991

1.12636 + 1.441861

2.40380 — 3.545551

= —0.690714 + 0.6179081
= —0.599875 — 0.7243921
= —0.695539 + 0.6251511

0.91553 — 4.182201

3.10264 + 7.312791

= —0.599875 + 0.7243921
= —0.695539 — 0.6251511

0.91553 4 4.182201

3.10264 — 7.312791

= —0.962152 + 0.4879441
0.020845 + 0.1971901
= —0.32060 + 1.608681

0.067821 + 0.7048601

1.59983 — 2.964251

—0.962152 — 0.4879441
0.020845 — 0.1971901
—0.32060 — 1.608681

0.067821 — 0.7048601

1.59983 + 2.964251

0.334991 + 0.8215971
= —0.428276 + 0.9273791

—0.299801 — 0.5831401

—3.35491 — 0.786211

—8.48784 + 2.296091

0.334991 — 0.8215971
= —0.428276 — 0.9273791

U
a
b
U
a
b
u
a
b
U
a
b
U
a
b
u = —0.690714 — 0.6179081
a
b
u
a
b
u
a
b
u
a
b
U
a
b = —0.299801 + 0.5831401

—3.35491 4 0.786211

—8.48784 — 2.296091




Solutions to I}

V=1(vol + y=1C)

Cusp shape

= 0.730737 4+ 0.0687231
= 0.810489 + 0.3639921
= 1.45774 4 1.168561

—0.42860 — 2.784621

1.78865 + 4.970701

= 0.730737 — 0.0687231
0.810489 — 0.3639921
= 1.45774 —1.168561

—0.42860 4 2.784621

1.78865 — 4.970701

= 0.154768 + 0.6414401
= —0.858708 + 0.9978541
= 0.415361 — 0.4870541

—1.32113 — 1.324921

—1.95750 + 1.984121

= 0.154768 — 0.6414401
= —0.858708 — 0.9978541
= 0.415361 + 0.4870541

—1.32113 4 1.324921

—1.95750 — 1.984121

= 1.336190 + 0.2268991
= 0.552450 + 0.9308071
0.80282 + 3.466421

—0.61371 — 2.868911

—0.25435 + 4.832041

= 1.336190 — 0.2268991
= 0.552450 — 0.9308071
= 0.80282 — 3.466421

—0.61371 4 2.868911

—0.25435 — 4.832041

= 0.300084 + 0.4126621
= 0.10831 + 2.925621
= —0.16429 + 3.486401

1.67684 — 2.653301

7.7232 — 16.81301

= 0.300084 — 0.4126621
= 0.10831 — 2.925621
= —0.16429 — 3.486401

1.67684 + 2.653301

7.7232 + 16.81307

= —0.392217 + 0.3252807
= —1.29311 4+ 2.217751
= —0.16047 4 3.663371

2.15015 — 1.462411

—0.02794 + 14.089931

= —0.392217 — 0.3252801
= —1.29311 — 2.217751
= —0.16047 — 3.663371

2.15015 + 1.462411

—0.02794 — 14.089931




Solutions to I}

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

Cusp shape

u = —0.209980 + 0.2509807
a = —3.00779 4 0.527681
b = —0.802018 + 0.8321761

1.91078 — 0.798331

4.44525 — 0.457891

uw = —0.209980 — 0.2509801
a = —3.00779 — 0.527681
b = —0.802018 — 0.8321761

1.91078 4 0.798331

4.44525 + 0.457891

—1.10703 + 1.695791
= 0.928872 — 0.0734561
—2.06666 — 3.803121

S
|

—6.26733 + 3.082881

—1.10703 — 1.695791
0.928872 + 0.0734561
—2.06666 + 3.803121

—6.26733 — 3.082881

0.41366 + 2.273521
= 0.273778 — 1.0539107
0.83748 + 3.687471

—12.39510 4 1.097231

0.41366 — 2.273521
0.273778 + 1.0539101
0.83748 — 3.687471

—12.39510 — 1.097231

—0.98102 + 2.105421
—0.285160 — 1.0174307
—3.48637 + 2.724171

—16.2164 — 7.57941

—0.98102 — 2.105421
—0.285160 + 1.0174307
—3.48637 — 2.724171

—16.2164 4 7.57941

1.14222 + 2.131951
—0.006500 + 1.2605101
—6.15185 — 1.871431

—15.9377 +14.97171

1.14222 — 2.131951
= —0.006500 — 1.2605101
= —6.15185 + 1.871431

> Q& €|l & €| & €| Q& €| Q& 8| Q@ 8| & | ©
I

—15.9377 — 14.97171




Solutions to I7*

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

Cusp shape

= —0.58138 4 2.419861
—0.021457 + 1.2607501
3.60201 — 4.674131

—12.2225 — 8.22031

—0.58138 — 2.419861
= —0.021457 — 1.2607501
= 3.60201 +4.674131

—12.2225 4 8.22031

= 1.75400 + 1.855341
1.163960 + 0.0995611
= —0.64784 + 7.803851

—6.74677 4 2.595691

1.75400 — 1.855341
1.163960 — 0.0995611
—0.64784 — 7.803851

—6.74677 — 2.595691

0.32782 + 2.755951
—0.238367 — 1.0465801
3.58759 + 5.298441

—17.5824 + 5.09511

0.32782 — 2.755951
—0.238367 + 1.0465801
= 3.58759 — 5.298441

—17.5824 — 5.09511

= —0.22384 4 3.075491
0.016754 + 1.2423401
= 1.64709 — 9.594451

—17.7767 + 1.79591

= —0.22384 — 3.075491
0.016754 — 1.2423401
= 1.64709 + 9.594451

—17.7767 — 1.79591




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

(i) Arc colorings

o= (o)

a7 =

(ii) Obstruction class =1

(iii) Cusp Shapes = 9u? — 2u? + 2u + 11



(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
€9 (u+1)*
€10, C11 ut 4+ ud 3 4+ 2u+1
C12 (’LL — 1)4

10



(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

11



(vi) Complex Volumes and Cusp Shapes

Solutions to I3

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

Cusp shape

u = —0.547424 4 0.5856521
a= 1.50411 — 1.22685]
b= 0.65230 — 2.138141

2.62503 — 1.397091

13.5849 + 5.38451

u = —0.547424 — 0.5856521
a= 150411 + 1.226851
b= 0.65230 + 2.138141

2.62503 + 1.397091

13.5849 — 5.38451

u= 0.547424 4+ 1.1208701
a = —0.504108 + 0.1063121
b= —0.152300 — 0.6140301

—0.98010 + 7.643381

—3.08487 — 3.817411

u= 0.547424 — 1.1208701
a = —0.504108 — 0.1063121
b= —0.152300 + 0.6140301

—0.98010 — 7.643381

—3.08487 4 3.817411

12



I 1Y = (3u® —u* +5u® —3u? + b+ 4u — 4, 2u® + 3u®> —u? + a4+ 2u —
2, u® — u® 4+ 2u* — 2u® + 2u? — 2u +1)

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

—2u® — 3ud +u? —2u+2
—3u® 4+ u* — 5ud + 3u? —4u+4

—3u3—|—u2—3u+2)

—uwd 4+ ut =2+ 20 —2u+2
—ud =2+ u? —u+1

ut +u? —u+1 >

az = \ —y® =20t +u2 —u+1

ayp =
—2u® — 3ud +u? —2u+2
a10 =\ =20 —3ud +uZ —2u+2

(ii) Obstruction class =1

(iii) Cusp Shapes = 3u® — u* + 8u® — 4u? + 5u — 5

13



(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)°
€10, C11 u® +2ud +4u? 4+ 3u+1
C12 (u— 1)6

14



(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

15



(vi) Complex Volumes and Cusp Shapes

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

u = —0.498832 + 1.0013001
a= 0.702221 4 0.1308451 1.37919 — 2.828121 3.08014 + 1.900221
b= 0.303615 — 0.6692751

u = —0.498832 — 1.0013001
a= 0.702221 — 0.1308451 1.37919 + 2.828121 3.08014 — 1.900221
b= 0.303615 + 0.6692751

u= 0.284920 4 1.1151401
a = —0.447279 + 0.4796891 | —2.75839 —2.43992 — 2.503631
b= —0.232199 — 0.3621061

uw= 0.284920 — 1.1151401
a = —0.447279 — 0.4796891 | —2.75839 —2.43992 + 2.503631
—0.232199 + 0.362106.1

0.713912 + 0.3058391
0.74506 — 2.000271 1.37919 — 2.828121 | —2.14022 + 3.693511

0.713912 — 0.3058391
0.74506 + 2.000271 1.37919 + 2.828121 | —2.14022 — 3.693511
= 1.92858 + 2.507291

b
U
a
b= 1.92858 — 2.507291
]
a
b

16



IV. I} = (a, —9.64 x 10°v'! 4 6.59 X 105v'° + ... 4 7.08 x 10°b + 3.14 X
108, v12 — ol ... —3v +1)

(i) Arc colorings

w0

= (1)
= (o)
v
ag = 0
0
1.36177v'! — 0.9306210'0 + - - - 4+ 5.08294v — 4.43857
v
—0.546453v' 4+ 0.201388v10 + - .. — 2.43405v + 1.91940
0.181358v — 0.1139400'° + ... + 1.48874v — 0.345065
—0.678951v' + 0.501804v10 + - .. — 2.40704v + 2.15346
0.0595846v! — 0.0327468010 + - .- — 1.31733v — 0.160053
2.022900! — 1.340630'0 + - - - + 7.63126v — 6.61613
0.160053v — 0.10046900 + - .- — 0.150791v + 0.202506
ag = 0.678951v™ — 0.501804v1° + - - - 4+ 2.40704v — 1.15346
—0.518898v1 + 0.401335010 + - .. — 2.55783v + 1.35596
az = \ 0.678951v!t —0.501804v10 4 - . + 2.40704v — 1.15346
—0.181358v + 0.11394001° + - - - — 1.48874v + 0.345065
a = 0.678951v11 — 0.501804v10 + - - - + 2.40704v — 2.15346

0.2226660'" — 0.152658v!'" + - - — 0.0683153v — 0.431153
aio = 1.36177v — 0.9306210'° + - - - + 5.082940 — 4.43857

(ii) Obstruction class =1

iii Cusp Shapes __ 2217 11 1754 289681 9 404567 8 + 848176 7 4 1557570 6 _
(1883820,05 73084 “s0dtHy o5 4?%%% p2 _ 613837 aopfigeT ¢ TsesT T TeesT
78637 34197 6049 78637 U 3419 V 78637

17



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
c1,C3,C5 (u? —u+1)°
€2 (u? +u+1)°
C4,C7 ul?
Cg, C11 (ub — 3u® + 5ut — 4ud + 2u® —u + 1)2
cs, C12 (u6+u5—u4—2u3—|—u+1)2
€9, C10 (ub —u® —ut +2u® —u +1)?

18



(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
C1,C2,C3 (y2+y+1)6
Cs
ca, 7 y'?
Ce C11 (5 + y° + 5y* + 6y + 3y + 1)?
€8, €0, €10 (y® —3y° +5y* — 4y® +2° —y + 1)?
C12

19



(vi) Complex Volumes and Cusp Shapes

Solutions to I7 V—1(vol + /—1CS) Cusp shape

0.695888 + 0.9676421
= 0 —1.89061 — 1.105581 —1.04064 + 1.990471
0.289622 — 0.8274211

0.695888 — 0.9676421
0 —1.89061 + 1.105581 —1.04064 — 1.990471
0.289622 + 0.8274211

—1.185950 + 0.118836.1
0 —1.89061 + 2.954191 —3.79900 — 4.116131
—0.861379 + 0.162890.1

—1.185950 — 0.1188361
0 —1.89061 — 2.954191 —3.79900 + 4.116131
—0.861379 — 0.1628901

= —0.125911 + 0.3697681
0 1.89061 + 2.954191 11.02954 — 8.164801
—1.25704 4 1.586181

—0.125911 — 0.3697681
= 0 1.89061 — 2.954191 11.02954 4 8.164801
—1.25704 — 1.586181

0.383184 + 0.0758421
0 1.89061 + 1.105581 | —0.484082 — 0.2314371
—0.74515 4 1.881721

0.383184 — 0.0758421
0 1.89061 — 1.105581 | —0.484082 + 0.2314371
—0.74515 — 1.881721

—1.38214 + 1.644131
= 0 7.722901 2.83009 — 4.643371
0.520868 + 0.2153341

—1.38214 — 1.644131
= 0 — 7.722901 2.83009 +- 4.643371
= 0.520868 — 0.2153341

20



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

= 211493 4 0.374911

= 0 3.663141 | —2.53591 — 3.557761
—0.446919 + 0.3434181

2.11493 — 0.374911

0 —3.663141 | —2.53591 + 3.557761
= —0.446919 — 0.3434181

v
a
b
v
a
b

21



V. u-Polynomials

Crossings u-Polynomials at each crossing

) (u? —u+ 1)(u* — 2u® + 3u® —u + 1) (u® — 3u® + 4u* — 20> 4 1)
(u® +28u3T -+ 159u + 1)

o (u? +u+1D(u* +u? +u+1)(u® —u® +2u* — 2u® 4+ 2u? — 2u + 1)
(U 48T 4+ 11w+ 1)

s (u? —u+ 1) —u? + 1)%(u* + 3u® + 4u® + 3u + 2)
(u®® = 8u¥T + - 4 17360u + 1732)

4 u?(ut +u? +u 1) —u® + 20t — 203 20 - 2u 1)
(U 4203 - — 12288u + 4096)

s (u? —u+1D(u* +u? —u+1)(u® 4+ u® + 2u* + 2u® 4+ 2u? + 2u + 1)
(U 48T 4+ 11w+ 1)

6 (u* — 2u® + 3u® —u + 1) (u® — 3u® + 4u* — 20> + 1)
((u® = 3u® + 5ut — 4w + 20 —u+ 1)) (W - 4P+ = Bu+1)

cr u?(ut 4+ u? —u+ 1) (u® +u® + 20 20+ 20+ 2u 1)
(U 4203 - — 12288u + 4096)

c8 w(ub +u® 4+ 1)2 (W — 363+ — 11264u + 1024)

€9 (u+ DY =’ + - —u+ 1) (W + 136 + -+ 8u+ 1)

e10 (u* + u® + 3u® + 2u + 1) (u® + 2u® + 4u® + 3u + 1)
(b =’ —ut 20— u 1)) (WP 4 2037 4 - 4 5759730 + 248449)
(u* + u® 4 3u? + 2u+ 1) (u® + 2u® + 4u® + 3u + 1)

c

H (u® = 3u® 4 but — 4u? 4 2u? — u 4 1)?
(U 4 8uT 4 - — 149993u + 47809)

c12 (=)l +ud + -+ u+ 1) + 1303 4 -+ 8u+ 1)

22




VI. Riley Polynomials

Crossings Riley Polynomials at each crossing
cl (P +y+D@ +2° + -+ 5y + D =+ + 87 +1)
(y®® — 2837 4 - — 10893y 4 1)
e, 5 (v* +y+1)°y" +20° +3y° +y + 1)(y° +3y° + 4y +2y° + 1)
Sy + 287 -+ 159y + 1)
c3 WP +y+ D)@ -+ 2y - 1D -y + 208 + Ty +4)
(8 — 84937 4 - -+ + 436784552y + 2999824)
carr y Pt 28 + 37 +y+ 1) (0 + 3% + 4yt + 207 + 1)
(% 70557 4 -+ + 134217728y + 16777216)
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v S(y® = 3y® Byt =yt 27—y 4 1)
(y®® — 84937 4 - - + 1086486467931y + 61726905601)
(y* +55° +Ty% + 2y + (5 +8y* — 20° + 492 —y + 1)
C11

(S P 4Byt 46y 4+ 3y +1)2
(38 4 48y57 4 - .- + 51838210455y + 2285700481)

23



