12@0082 (K12a0082)

Linearized knot diagam

S]]

3 5 8 2 9 11 4 1 6 12 7 10

Solving Sequence

6’11»477~>8~>12~>3~>10%1—»9*>5—>2%>01,C4,08
Co ¢z €t €3 Cio Ci2 G  C5  C2

A knot diagrarrﬂ

Ideals for irreducible component#ﬂ)f Xpar

I= (' b b= 1 —u® + 160+t a 2u, w20 e 6u? - 1)
=W —u+203+b—u+1, v —u® +ur+2u® —u? +a+2, u® —u” —u® +2u° +u* — 2u® +2u— 1)

* 2 irreducible components of dim¢ = 0, with total 111 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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http://www.layer8.co.uk/maths/draw/index.htm#Running-draw
https://github.com/CATsTAILs/LinksPainter

LI} =
<U102+U101+"'+b—1, —u99+16u97+---+a+2u, u103+2u102+---+6u2—1>

(i) Arc colorings

u? — 16077 + .- — 3u? — 2u>

—ulT 4 2015 — 53 4 6utt — 7w + 6u” — 2u® + 2ud +u
—u'? 4+ 3017 — 8ul® 4+ 13u!3 — 17w + 17w — 12047 + 8u® — 3ud + u

—2U102 _ 2U101 4+ —3u+1
102 _ 4101 4= du? +1

u10+u82u6+u4u2+1>
as =

(_uwz _ ylol +~--—2u+1>

ag = \ —q102 _ 101 4 40
(ii) Obstruction class = —1
(iii) Cusp Shapes = 11u!%? + 100! + ... — 4y — 21



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing

c1 u'® 490102 ¢ 72041

C2,C4 u'® —9ut%? 42041

3, Cr ul® 4 410% 4 4 896w + 256

cs, Co ul® 4+ 20102 4. 4 126u+9

C6,C11 ul® — 20102 4. —6u® 4+ 1
Cs ut® — 8u'? 4 ... 4+ 326018u + 52865

€10, C12 u'® 4+ 36092 + .-+ 120+ 1




(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
1 Y% 4 19y1% 4. 4 1672y — 1
c2,C4 yt03 — 494102 4. 472y — 1
3, C7 y'0 4+ 519102 1 ... — 1130496y — 65536
cs, Co y'03 — 68y10% ... — 22536y — 81
C6,C11 Y0 —36y10% 4. 412y — 1
Cs y'9 4+ 16y'°2 + .. — 53970185116y — 2794708225
10, C12 y'% 4+ 64y'0? + ... — 68y — 1




Solutions to I}

(vi) Complex Volumes and Cusp Shapes

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

Cusp shape

u = —0.912335 4 0.4085001
a= 2.31902 —0.547281
b= 0.584528 — 0.9681451

0.08009 + 7.903911

u = —0.912335 — 0.4085007
2.31902 4 0.547281
0.584528 + 0.9681451

a =

b:

0.08009 — 7.903911

0.616846 + 0.7809171
0.639980 + 0.4904781
b = —1.65356 4 0.05660.1

u =

a =

—0.99710 + 5.423751

0.616846 — 0.7809171
0.639980 — 0.4904781
—1.65356 — 0.056601

u =

a =

—0.99710 — 5.423751

—0.881449 4 0.4845171
—1.60696 + 0.386471
—0.254925 + 0.5579931

1.89796 + 2.956521

—0.881449 — 0.4845171
= —1.60696 — 0.386471
—0.254925 — 0.5579931

1.89796 — 2.956521

1.005320 4 0.0875101
0.54041 + 1.590551
0.289073 + 0.5248981

—0.23823 — 2.284861

1.005320 — 0.0875101
0.54041 — 1.590551
0.289073 — 0.5248981

—0.23823 4 2.284861

—0.624209 + 0.7947381
—1.097790 + 0.6794941
1.43840 + 2.147861

3.77337 — 6.037561

—0.624209 — 0.7947381
—1.097790 — 0.6794941

b
U
a
b
U
a
b
U
a
b
U
a
b
U
a
b
U
a=
b= 1.43840 —2.147861

3.77337 + 6.037561




Solutions to I}

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

Cusp shape

u = —0.613526 + 0.803225]
a= 1.31576 —0.539671
b= —1.56697 — 2.364151

1.44101 — 11.659401

uw = —0.613526 — 0.8032251
a= 1.31576 + 0.539671
b= —1.56697 + 2.364151

1.44101 + 11.659401

—0.614579 4- 0.7670891
= 1.15511 —1.335761
= —1.84696 — 1.714531

S
Il

—1.91217 — 2.881031

—0.614579 — 0.7670891
1.15511 4 1.33576.1
—1.84696 + 1.714531

—1.91217 4 2.881031

0.631063 + 0.7479051
—0.656987 — 0.3109981
1.314400 — 0.4771301

0.307513 4+ 1.0615801

0.631063 — 0.7479051
= —0.656987 + 0.3109981
= 1.314400 + 0.4771301

0.307513 — 1.0615801

= —0.233235 + 0.7835301
= 0.75052 4 1.409031

5.58134 — 2.281001

= —0.672704 — 0.7701861
= —0.233235 — 0.7835301
= 0.75052 — 1.409031

5.58134 4 2.281001

= —0.702746 + 0.7591121
= —0.085346 — 0.7281007
= —0.403150 — 1.0834901

4.66987 + 3.227381

= —0.702746 — 0.7591121
= —0.085346 + 0.7281001

a
b
u
a
b
u
a
b
u
a
b
u = —0.672704 4+ 0.7701861
a
b
u
a
b
u
a
b
u
a
b = —0.403150 + 1.0834901

4.66987 — 3.227381




Solutions to I}

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

Cusp shape

= 0.559939 + 0.7677411
0.186132 + 0.6295861
—0.911639 — 0.7838621

—2.37667 — 0.087741

0.559939 — 0.7677411
0.186132 — 0.6295861
—0.911639 + 0.7838621

—2.37667 + 0.087741

0.934664 + 0.1666201
= 0.25189 — 1.897661
0.409310 — 0.4511351

—1.07874 4 2.576741

0.934664 — 0.1666201
0.25189 + 1.89766.1
0.409310 + 0.4511351

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

—1.07874 — 2.576741

u = —0.853017 4 0.6331691
a = —0.533821 + 0.0097151
b = —0.1065160 + 0.03981021

1.77380 + 2.478151

u = —0.853017 — 0.6331691
a = —0.533821 — 0.0097151
b = —0.1065160 — 0.03981021

1.77380 — 2.478151

u = —1.067130 + 0.0270071
a= 2.20309 + 0.641291
b= 1.68580 + 0.399401

—5.25977 + 0.425861

u = —1.067130 — 0.0270071
2.20309 — 0.641291
1.68580 — 0.399401

a =

b:

—5.25977 — 0.425861

1.085050 + 0.0409391
—2.07495 — 0.296471
—1.99607 + 0.353321

—7.69423 — 2.113501

1.085050 — 0.0409391
= —2.07495 4 0.296471
= —1.99607 — 0.353321

U
a
b
U
a
b

—7.69423 + 2.113501




Solutions to I}

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

Cusp shape

u = —1.089270 + 0.0531481
a = —2.37201 — 1.445901
b= —-1.97109 — 0.945721

—6.91666 + 4.675421

uw = —1.089270 — 0.0531481
a = —2.37201 + 1.445901
b= —1.97109 + 0.945721

—6.91666 — 4.675421

1.091240 + 0.0694551
= 2227144 1.295071
= 1.93126 + 0.698341

S
Il

—2.30120 — 5.352161

1.091240 — 0.0694551
2.22714 — 1.295071
1.93126 — 0.698341

—2.30120 + 5.352161

0.606096 + 0.6625111
—0.798963 + 0.126546.1
0.649948 — 0.9326321

—0.302081 + 0.5406441

0.606096 — 0.6625111
= —0.798963 — 0.1265461
= 0.649948 + 0.9326321

—0.302081 — 0.5406441

= 0.343675 — 0.7094751
= 0.044302 + 1.2774501

—2.69016 + 2.774081

= 0.511993 — 0.7323681
= 0.343675 + 0.7094751
= 0.044302 — 1.2774501

—2.69016 — 2.774081

= 1.106320 + 0.0684411
= —2.68986 — 1.376161
= —2.38599 — 0.901861

—4.70352 — 10.841401

1.106320 — 0.0684411
= —2.68986 + 1.376161

a
b

u

a

b

u

a

b

u

a

b

u= 0.511993 + 0.7323681
a

b

u

a

b

u

a

b

u

a

b= —2.38599 + 0.901861

—4.70352 + 10.841401




Solutions to I}

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

Cusp shape

= —0.842412 4 0.7265291
—0.178651 — 0.7291331
0.0579763 — 0.11500401

3.07344 + 0.637351

—0.842412 — 0.7265291
= —0.178651 + 0.7291331
= 0.0579763 + 0.11500401

u
a
b
u
a
b

3.07344 — 0.637351

—1.116010 4 0.016772I
—0.84995 — 1.859191
—0.75181 — 1.516061

—8.11122 — 1.306951

—1.116010 — 0.0167721
—0.84995 + 1.859191
—0.75181 + 1.516061

—8.11122 + 1.306951

0.859325 + 0.7124411
0.75900 — 2.338321
3.00650 — 0.45544T1

1.60340 — 2.721711

0.859325 — 0.7124411
0.75900 + 2.338321
3.00650 + 0.455441

1.60340 + 2.721711

0.823392 + 0.7568711
0.218483 — 0.9733361
1.78019 — 1.086831

6.43694 + 4.875501

0.823392 — 0.7568711
0.218483 + 0.9733361
1.78019 + 1.086831

6.43694 — 4.875501

0.770289 + 0.4112621
1.47793 — 0.967521
0.440891 + 0.9585291

—2.10537 — 2.841401

0.770289 — 0.4112621
1.47793 4- 0.967521
= 0.440891 — 0.9585291

>~ & S| @ €|l @ 8| Q@ €| @ 8|l 9 &8> 2 8|l & =

—2.10537 + 2.841401




Solutions to I}

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

Cusp shape

= 0.841098 + 0.7511221
= —0.506788 + 1.2090901
—1.90230 + 0.810171

8.10016 — 0.788321

0.841098 — 0.7511221
—0.506788 — 1.2090901
= —1.90230 — 0.810171

u
a
b
u
a
b

8.10016 + 0.788321

u = —0.876875 + 0.7221971
a = —0.091761 + 0.8027431

b = —0.0013840 + 0.07339941

2.96916 +- 4.878351

u = —0.876875 — 0.7221971
a = —0.091761 — 0.8027431

b = —0.0013840 — 0.07339941

2.96916 — 4.878351

u= 0.885183 4 0.7417831
a = —1.39537 + 1.554611
b= —2.03510 — 0.195691

7.96620 — 4.860851

u= 0.885183 — 0.7417831
a = —1.39537 — 1.554611
b= —2.03510 + 0.195691

7.96620 +- 4.860851

u= 0.901166 + 0.7400581
a= 1.66978 —1.577051
b= 1.97824 + 0.554751

6.20092 — 10.536301

0.901166 — 0.7400581
a= 1.66978 4 1.577051
b= 1.97824 —0.554751

6.20092 + 10.536301

u = —1.005990 + 0.5922321
0.167955 + 1.0511501
b= 0.878165 — 0.6014261

0.848394 + 1.0485601

u = —1.005990 — 0.5922321
a= 0.167955 — 1.0511501
b= 0.878165 + 0.6014261

0.848394 — 1.0485601

10



Solutions to I}

V=1(vol + y=1C)

Cusp shape

= 1.011120 4+ 0.6127551
—2.26014 + 0.375431
—0.99132 — 2.035591

—3.51458 — 1.686051

1.011120 — 0.6127551
= —2.26014 — 0.375431
—0.99132 + 2.035591

—3.51458 4- 1.686051

= —1.026270 + 0.5906661
= —0.53736 — 1.424421
= —1.44389 4 0.795861

—1.50754 — 4.208511

= —1.026270 — 0.590666.1
= —0.53736 + 1.424421
—1.44389 — 0.795861

—1.50754 4 4.208511

= —1.012950 + 0.6258121
= —0.700288 — 0.1867111
—0.19292 + 1.595021

—4.11619 4 4.192401

—1.012950 — 0.6258121
—0.700288 4 0.1867111
—0.19292 — 1.595021

—4.11619 — 4.192401

1.007840 + 0.6441721
1.61422 — 0.672391
1.06573 + 1.374001

—1.46823 — 5.665961

1.007840 — 0.6441721
1.61422 + 0.672391
1.06573 — 1.374001

—1.46823 + 5.665961

—0.516513 + 0.6145381
1.61419 + 1.136851
0.114440 — 0.3782171

—2.79751 4 0.754921

—13.18461 — 4.173771

—0.516513 — 0.6145381
1.61419 — 1.136851
0.114440 + 0.3782171

u
a
b
u
a
b
u
a
b
u
a
b
u
a
b
u
a
b
u
a
b
u
a
b
u
a
b
u
a
b

—2.79751 — 0.754921

—13.18461 4- 4.173771
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Solutions to I} V—1(vol + v/—1CS) Cusp shape
u = —0.984760 + 0.6960681
a = —1.354280 + 0.2575511 3.81659 + 2.302981 0
b= —0.630888 + 0.7421291
u = —0.984760 — 0.6960681
a = —1.354280 — 0.2575511 3.81659 — 2.302981 0

b= —0.630888 — 0.7421291

—0.392378 + 0.6740091
= 1.55257 + 0.400771
—0.903906 + 0.2360311

S
|

0.18178 4 8.980541

—11.00021 — 7.468381

—0.392378 — 0.6740097
= 1.55257 — 0.400771
—0.903906 — 0.2360311

0.18178 — 8.980541

—11.00021 + 7.468381

—1.004500 + 0.6950521

a
b

U

a

b

U

a= 1.79376 + 0.086981 4.58233 + 7.839101 0
b= 1.12781 —1.168101

u = —1.004500 — 0.6950521

a= 1.79376 — 0.086981 4.58233 — 7.839101 0
b= 1.12781 + 1.168101

u= 10421204 0.6376711

a=—1.61249 — 0.638611 —4.20496 — 7.993441 0
b= 0.17740 — 1.770181

w= 1.042120 — 0.6376711

a = —1.61249 + 0.638611 —4.20496 + 7.993441 0
b= 0.17740 + 1.770181

u= 1.018180+ 0.6759181

a= 0.96849 — 1.496481 —0.84382 — 6.498231 0
b= 1.68010 + 0.594271

u= 1.018180 — 0.6759181

a= 0.96849 + 1.496481 —0.84382 + 6.498231 0
b

= 1.68010 — 0.594271

12



Solutions to I7*

V=1(vol + y=1C)

Cusp shape

= —1.028310 + 0.6785901
= —2.41921 — 1.225561
—2.79352 + 1.712721

—3.14095 + 8.371531

—1.028310 — 0.6785907
= —2.41921 4 1.225561
—2.79352 — 1.712721

—3.14095 — 8.371531

1.044270 4 0.6615701
0.50721 + 1.380261
—1.25248 + 0.859701

—3.79812 — 5.328741

1.044270 — 0.6615701
0.50721 — 1.380261
—1.25248 — 0.859701

—3.79812 4 5.328741

1.031540 + 0.6839341
—0.62182 + 1.936291
—2.05487 — 0.185481

—2.23392 — 10.967901

1.031540 — 0.6839341
—0.62182 — 1.936291
—2.05487 + 0.185481

—2.23392 4 10.967901

—1.033220 4 0.6912261
2.77565 + 0.668321
2.07476 — 2.344711

2.54734 +11.643801

—1.033220 — 0.6912261
2.77565 — 0.668321
2.07476 4 2.344711

2.54734 — 11.643801

0.443432 + 0.6106681
0.886007 — 0.6675811
—0.730589 4 1.0522001

—2.10237 — 3.120591

—13.26982 4 4.816291

0.443432 — 0.6106681
= 0.886007 + 0.6675811
= —0.730589 — 1.0522001

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

—2.10237 + 3.120591

—13.26982 — 4.816291

13



Solutions to I V—=1(vol ++/—=1CS) Cusp shape
= —1.040030 + 0.6908041
= —3.04535 — 0.732161 0.1621 + 17.28461 0
= —2.19998 + 2.720891
= —1.040030 — 0.6908041
= —3.04535 + 0.732161 0.1621 — 17.28461 0

—2.19998 — 2.720891

—0.378402 + 0.6300931
= —1.33629 — 0.552361
0.523829 — 0.3802481

2.41042 + 3.581301

—7.69186 — 3.735331

—0.378402 — 0.6300931
—1.33629 + 0.552361
0.523829 + 0.3802481

2.41042 — 3.581301

—7.69186 + 3.735331

—0.658769 + 0.3045861
2.31140 + 1.304661
0.923181 + 0.1335541

—2.64550 + 0.772111

—15.5455 — 7.38291

—0.658769 — 0.3045861
2.31140 — 1.304661
0.923181 — 0.1335541

—2.64550 — 0.772111

—15.5455 + 7.38291

—0.218526 + 0.5371481
—0.408550 — 0.6753621
—0.241540 — 0.9130331

3.54467 + 0.534961

—5.34128 — 2.542261

—0.218526 — 0.5371481
—0.408550 + 0.6753621
—0.241540 4 0.9130331

3.54467 — 0.534961

—5.34128 + 2.542261

—0.135378 + 0.5440211
0.020276 + 0.5697771
0.550133 + 1.0089901

2.18579 — 4.676411

—7.53230 + 3.534641

= —0.135378 — 0.5440211
0.020276 — 0.5697771
= 0.550133 — 1.0089901

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

2.18579 4+ 4.676411

—7.53230 — 3.534641
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Solutions to I} V—=1(vol + /=1CS) Cusp shape
u= 0.468563
a = —0.888738 —0.660128 —14.9900
b= 0.195924

0.240493 + 0.3349591
a = —1.106550 + 0.7600231
b= 0.648529 — 0.0945891

—0.875975 + 0.2685821

—10.54321 4 1.262301

0.240493 — 0.3349591
a = —1.106550 — 0.7600231
b= 0.648529 + 0.0945891

—0.875975 — 0.2685821

—10.54321 — 1.262301

15



IL =W —vw+2u+b—u+1, " —u+u*+2u® —u?+a+2, ud—
u” — ub 4+ 2u® 4+ u?* — 2ud 4+ 2u — 1)

(i) Arc colorings

—u’ 4+ u® —ut =20 Fu? -2
—u" +ud —2ud tu—1

—u' 4w —ut =2+ u? -2
—u w2 +u—1

u5+u
as = \u” —u® +2ud —u

—u’ —ut =2 —u—2
—2uT 4+ 20 —4ud +2u—1

(ii) Obstruction class =1

(iii) Cusp Shapes = —2u” — u® + 5u’ — 5u3 + u? + 4u — 17

16



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing

C1,C2 (u—1)3

cs3,Cy u®
€4 (u+1)3

Cs5,C8 W u” —3ub —2u® +3ut +2u—1
6 u® —u” — b+ 2u +ut — 20+ 2u—1
9 u® —u” —3u® + 2u° + 3ut — 2u — 1
C10 u® = 3u” + Tu® — 10u® + 11u* — 10u® + 6u® — 4du + 1
c11 W —uw =2 ut+ 20 —2u—1
c12 u® 4+ 3u” + Tu® 4 10u® + 11u* + 10u® + 6u® + 4u + 1

17



(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
8
C1,C2,C4 (y_l)
€3, C7 y8
Cs,C8,Cy Y — TyT +19y5 —229° + 3yt + 1493 —6y2 — 4y + 1
C6,C11 y® = 3y" 4+ Ty® — 10y° + 11y* — 10y% + 6% — 4y + 1
€10, C12 Y+ 5y + 11y + 615 — 17y* — 3493 — 229% — 4y + 1

18



Solutions to I3

(vi) Complex Volumes and Cusp Shapes

V=1(vol + y=1C)

Cusp shape

0.570868 + 0.7306711
a = —0.805639 — 0.1833651
b= 0.320534 — 0.6339531

u =

—2.68559 4 1.131231

—13.47926 — 0.849291

u = 0.570868 — 0.730671I
a = —0.805639 + 0.1833651
b= 0.320534 4 0.6339531

—2.68559 — 1.131231

—13.47926 + 0.849291

u = —0.855237 4 0.6658921
a = —0.189481 — 1.3103801
b= —1.54709 — 0.161601

0.51448 4- 2.578491

—14.5054 — 3.23301

u = —0.855237 — 0.6658921
a = —0.189481 + 1.3103801
b= —1.54709 + 0.161601

0.51448 — 2.578491

—14.5054 + 3.23301

u = —1.09818

a= 0.729394 —8.14766 —19.4520
b= 0.879647
u = 1.031810 4 0.6554701

a= 0.708845 — 0.1694021
0.679246 + 0.8512421

—4.02461 — 6.443541

—15.2754 + 5.90531

u = 1.031810 — 0.6554701
a= 0.708845 + 0.1694021

—4.02461 4 6.443541

—15.2754 — 5.90531

b= 0.679246 — 0.8512421

uw= 0.603304

a = —2.15684 —2.48997 —15.0280
b= —0.785038
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ITI. u-Polynomials

Crossings u-Polynomials at each crossing
€1 ((u— 1)) (u'® + 49012 ...+ 72u + 1)
€2 (u—1)®) (' —9u'% ... — 2y +1)
cs, Cr ud(u'® + ul%? 4. 4 896u + 256)
4 (u+1)®) (' —9u'% ... — 24 +1)
Cs (u® +u” — 3ub — 2u® + 3u* + 2u — 1) (u'*® 4+ 2012 + ... 4+ 126u + 9)
6 (u® —u 4+ 2u— 1) (' = 2012 4. —6u? + 1)
cs (u® + u” — 3ub — 2u° + 3ut + 2u — 1)

(ul®® — 8ul0? ... 4 326018u + 52865)

C9 (u® —u” — 3uS + 2u® + 3u* — 2u — 1) (u'®® + 2012 + ... 4+ 126u + 9)

(u® — 3u” + 7u® — 10u® + 11u* — 10u® + 6u? — 4u + 1)

C10

(w4360 + -+ 120+ 1)
c11 (u® +u” 4 —2u—1)(u!®® —2u!% .. —6u? + 1)
1o (u® + 3u” + Tu® 4+ 10u® + 11u* + 10u® + 6u? 4 4u + 1)

C(u% 4 360 - 120+ 1)
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IV. Riley Polynomials

Crossings Riley Polynomials at each crossing
“a ((y = D" +19y"% + - +1672y — 1)
c2, €4 ((y =D ? — 499" 4+ 72y - 1)
cs, cr y3(y'% 4+ 51y1%2 ... — 1130496y — 65536)

(% — Ty" 4+ 19¢y° — 22¢° + 3y* + 145° — 6% — 4y + 1)

Cs5,C9
(y'9% — 68y'02 4 ... — 22536y — 81)
6, C11 (y® = 3y" + 7y® — 10y° + 11y* — 10y + 6y* — 4y + 1)
(Y%~ 36y1°% + - H 12y — 1)
s (" = Ty" +19y° — 22 +3y" + 14y° — 6° — dy + 1)
C(y"% + 16192 4 ... — 53970185116y — 2794708225)
€10, C12 (y° +5y" +11y° + 6y° — 17y* — 34y° — 22y — 4y 4 1)

C(y'9 64y . — 68y — 1)
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