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\ 6 1 8 11 10 2 4 3 5 9 7
\_/‘)/\ \/
J\ / Solving Sequence
11
47% — HlQﬁ 6> 1l —>5—> —>> C1,C5,C
A knot diagranﬂ 8 3 3 Cs s 2 6 011 c4 5 o 10 1,C5, C9

Ideals for irreducible component#ﬂ)f Xpar

It = 3ut® +9u® + - 4 4b—2, 5u® +19u'® + .- +8a — 18, u!” +5ulC + ... — 16u — 4)
Iy = <u2a+101u23—|—---—a—645 5ua+6u® + - +a+15, vt — 2P + .. —13u® 4+ 1)
I = (—au+2b —a, a® + au + a + 2u, u? +1>

I'={au+2b—a+u—1, a®>+au+a—u, u?>+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? =
(Bu'®+9u'®+...+4b—2, 5u®+19u'®+..-+8a—18, ul"+5ulé+...—16u—4)

(i) Arc colorings

o ()

1
a7 = 0
1
0’8: _u2
—u
aa = 3
3 u’ +u
(guwlggumJr +§3u+%
ar= | _3.16 9 15 15 1
1 ¥ vttt gutg
w? 41
ag = \ —yt — 242
<_%u16 §u15+---—§u—%
as= |\ T, 16 5 15 9 1
2 ¥ Uttt gut g
( §u16+;§u15+ _%u_%
ag= \ _B,06 15,15, 65, ;11
6 U su ot ut g
(éuw fuld 4 By T
apg = \ 8,16 9,15 . 5, "1
11 Tu U+ + Tu+3
(_guw 183U15+ +%u+%
ar = 116, 5,15, ... _ 15 3
5 qu tgu 24— 3
<5u16+2§u15+_“_983u_145
ao =\ o8,16 11,15 ¢ .23 "5
10 qu U+ +FTu+3
Tul6 4 25,15 93, 15
83 16 °11, 15 833 15
ajp = \ _3,16 _ 11 e 23 5
10 U LU + +4u—|—2
(ii) Obstruction class = —1

(iii) Cusp Shapes = —u'® — 5u!® — 19u' — 54013 — 118u!? — 2250 — 344410 —
469u° — 531u® — 52607 — 437ub — 296u° — 150u — 37u® + 20u? + 28u + 14



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
€1, €5, Ce W —5uh w1
cy
C2,C10 w4+ 100t + -+ 3u+1
c3,C7,C8 u —5ut ... —16u+4
C4,C11 u17+7u15+---+3u+1




(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
€1, €5, Ce gl =10y 4+ 4+ 3y —1
Cg
C2,C10 y17—2y16—|—-~~—5y—1
€3, C7,C8 y'7 4+ 15y + -+ 40y — 16
C4,C11 y' T+ 14yt Ty — 1




Solutions to I}

(vi) Complex Volumes and Cusp Shapes

V=1(vol + y=1C)

Cusp shape

0.384204 + 0.9558961
—0.642349 — 0.3762141
—0.201052 — 0.4091721

—4.00659 + 3.272521

—10.51806 — 4.958441

0.384204 — 0.9558961
—0.642349 + 0.3762141
—0.201052 4+ 0.4091721

—4.00659 — 3.272521

—10.51806 + 4.958441

—0.890867 + 0.3776671
—0.539314 — 0.3191401
0.62144 — 1.411731

—3.61361 — 10.590101

—4.60527 + 8.928781

—0.890867 — 0.3776671
—0.539314 + 0.3191401
0.62144 + 1.411731

—3.61361 + 10.590101

—4.60527 — 8.928781

—0.660302 + 0.8427331
—1.022380 — 0.2302701
—0.366663 — 1.1791301

—5.05206 + 5.241541

—7.63274 — 4.494171

—0.660302 — 0.8427331
= —1.022380 + 0.2302701
—0.366663 4 1.1791301

—5.05206 — 5.241541

—7.63274 + 4.494171

—0.244707 4- 1.0430201
0.676808 — 0.5218191
0.696756 + 0.1415171

—0.92388 — 2.055901

—0.93009 + 3.108571

—0.244707 — 1.0430201
0.676808 + 0.5218191
0.696756 — 0.1415171

—0.92388 + 2.055901

—0.93009 — 3.108571

—0.650467 4 0.2691911
0.586208 + 0.1342251
—0.652154 4 0.7039291

1.27984 — 1.282871

3.35042 4 1.935481

—0.650467 — 0.2691911
= 0.586208 — 0.1342251
= —0.652154 — 0.7039291

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

1.27984 + 1.282871

3.35042 — 1.935481




Solutions to I}

V=1(vol + y=1C)

Cusp shape

—0.24757 + 1.431911
—0.14316 — 1.602291
0.77487 — 1.219861

—4.23745 — 4.560361

—1.76092 + 2.276501

—0.24757 — 1.431911
—0.14316 + 1.602291
0.77487 +1.219861

U
a
b
U
a
b

—4.23745 4 4.560361

—1.76092 — 2.276501

0.502705
= 0.826549
b= 0.276508

u =

—1.52550

—5.61090

u = —0.34289 + 1.492491
= 0.42197 + 1.897001
b= —0.74695 4 1.665081

—9.6338 — 15.06601

—7.10421 4+ 9.071021

u = —0.34289 — 1.492497]
0.42197 — 1.897001
b= —0.74695 — 1.665081

—9.6338 + 15.06601

—7.10421 — 9.071021

—0.09876 + 1.571751
0.498949 + 1.3083801
b = —0.264501 + 1.1880701

—13.35050 4 2.915071

—10.99366 — 2.996301

u = —0.09876 — 1.571751
0.498949 — 1.3083801
b= —0.264501 — 1.1880701

a =

—13.35050 — 2.915071

—10.99366 + 2.996301




II. I¥ = (u*®*a 4+ 101u?®* + .- — a — 645, 5u?a + 6u®®> +--- + a + 15, u?* —

2u? + ... —13u? + 1)

(i) Arc colorings

- ()

= (o)
1
a8 == u
o ()
a
a1 = \ —0.00367647au?® — 0.371324u23 + - - - + 0.00367647a + 2.37132
u +1
a9 = —ut — 22
—0.128676au?3 + 0.503676u?3 + - - - 4+ 1.62868a + 3.49632
az = \0.613971au?? + 0.0110294u23 + - - - — 0.613971a + 0.488971
—0.00367647au?® — 2.37132u23 + - - - — 0.996324a — 0.128676
as = \0.00367647au?® — 0.128676u>3 + - - - — 0.00367647a — 0.371324
0. 00367647au23 +0.371324u?3 + - - - +0.996324a — 2.37132
—0.00367647au??® — 0.371324u?3 + - .- 4+ 0.00367647a + 2.37132
—0.371324au?3 + 0.496324u?® + - - - 4+ 2.37132a + 2.00368
1 20 1 w19 4o 2u—|—%
0.0110294au?® — 0. 386029u23 +---+0.988971a — 0.613971
a10 = \ —0.0147059au23 + 0.0147059u23 + - - - 4+ 0.0147059a + 1.48529

0.0110294au?? — 0.386029u2% + - - - 4+ 0.988971a — 0.613971
a10 = \ —0.0147059au23 + 0.0147059u23 + - - - 4+ 0.0147059a + 1.48529

(ii) Obstruction class = —1

(iii) Cusp Shapes = —2u?3 + 4u?? — 32u?! + 5200 — 208u'® + 280u'® —

720ul” +

808u16 — 1448u'® + 1360u'* — 1760u!3 + 142412 — 1440u'! + 1116w1° — 1084w° +

820u® — 730u” + 352ub — 148u® — 88u* + 100u> — 7T6u? + S8u + 8



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
C1,C5,Cg u48_u47+_.__2u+1
cy
C2,C10 u® 4230+ 2u+1
c3,C7,C8 (u?* +2u® - —13u% +1)?
ca, C11 u® — 3ut” 4 .- — 1432u + 517




(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
C1,C5,Cg y48_23y47_~_.“_2y+1
Cg
C2,C10 y48+5y47+-~-—30y+1
cs, 07, C8 (y** +24y* + - — 26y + 1)?
48 47
C4,C11 Yy 4+ 13y 4 - — 341422y + 267289




Solutions to I3

(vi) Complex Volumes and Cusp Shapes

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

Cusp shape

u = —0.761584 4 0.5751161
a = —1.062990 — 0.1307861
b = —0.020543 — 0.9031591

—5.05945 — 2.595911

—7.61304 + 3.049741

u = —0.761584 4 0.5751161
—0.203429 — 0.4195581
b= 10.349703 — 1.1877501

—5.05945 — 2.595911

—7.61304 + 3.049741

u = —0.761584 — 0.5751161
a = —1.062990 + 0.130786.1
b = —0.020543 + 0.9031591

—5.05945 + 2.595911

—7.61304 — 3.049741

u = —0.761584 — 0.5751161
a = —0.203429 + 0.4195581
0.349703 + 1.1877501

—5.05945 + 2.595911

—7.61304 — 3.049741

= 0.186022 + 1.0639701
0.916877 — 0.4136191
0.982102 — 0.7682931

—1.95017 — 2.091691

—5.42289 + 2.150371

0.186022 + 1.0639701
= —0.933580 — 1.0216101
= —0.389494 — 0.0034201

—1.95017 — 2.091691

—5.42289 + 2.150371

= 0.186022 — 1.0639701
0.916877 + 0.4136191
0.982102 + 0.7682931

—1.95017 + 2.091691

—5.42289 — 2.150371

0.186022 — 1.0639701
—0.933580 + 1.0216101
—0.389494 + 0.0034201

—1.95017 + 2.091691

—5.42289 — 2.150371

0.772868 + 0.3668451
= 0.536799 — 0.5120901
= —0.638086 — 1.2412601

—1.01177 + 5.793661

—1.10840 — 5.848911

= 0.772868 + 0.3668451
= —0.655414 + 0.0036361
= 0.640538 + 0.9945531

—1.01177 + 5.793661

—1.10840 — 5.848911
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Solutions to I3

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

Cusp shape

0.772868 — 0.3668451
0.536799 + 0.5120901
—0.638086 + 1.2412601

—1.01177 — 5.793661

—1.10840 + 5.848911

0.772868 — 0.3668451
—0.655414 — 0.0036361
0.640538 — 0.9945531

—1.01177 — 5.793661

—1.10840 + 5.848911

0.518255 + 0.6260711
1.151290 — 0.2245231
0.354929 — 0.8250301

—2.06743 — 1.349751

—3.70130 + 0.617411

0.518255 + 0.6260711
—0.466736 — 0.1739051
0.036758 + 0.8097951

—2.06743 — 1.349751

—3.70130 + 0.617411

0.518255 — 0.6260711
1.151290 + 0.2245231
0.354929 + 0.8250301

—2.06743 + 1.349751

—3.70130 — 0.617411

0.518255 — 0.6260711
—0.466736 + 0.1739051
0.036758 — 0.8097951

—2.06743 + 1.349751

—3.70130 — 0.617411

—0.105109 + 1.2309301
0.782932 — 0.4148541
1.289160 — 0.1956211

—1.535565 — 2.453211

—1.73083 + 3.643931

—0.105109 + 1.2309301
0.07652 — 1.626341
0.323070 — 0.6000871

—1.535565 — 2.453211

—1.73083 + 3.643931

—0.105109 — 1.2309301
0.782932 + 0.4148541
1.289160 + 0.1956211

—1.53555 + 2.453211

—1.73083 — 3.643931

= —0.105109 — 1.2309301
0.07652 + 1.626341
0.323070 + 0.6000871

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

—1.53555 + 2.453211

—1.73083 — 3.643931
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Solutions to I3

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

Cusp shape

= —0.059730 + 1.3710601
= —0.818424 — 0.3614591
= —1.60423 — 0.590871

—4.45021 — 0.954351

—6.93920 + 1.026651

= —0.059730 + 1.3710601
= —0.74073 + 2.250281
= —0.361469 + 1.0636901

—4.45021 — 0.954351

—6.93920 + 1.026651

= —0.059730 — 1.3710601
= —0.818424 + 0.3614591
= —1.60423 4 0.590871

—4.45021 + 0.954351

—6.93920 — 1.026651

—0.059730 — 1.3710601
—0.74073 — 2.250281
—0.361469 — 1.0636901

—4.45021 + 0.954351

—6.93920 — 1.026651

0.139725 + 1.3812801
= —0.770884 — 0.3705441

—4.08023 + 6.557001

—5.63713 — 6.782511

= 0.139725 + 1.3812801
= 0.29262 4 2.381761
= 0.489560 + 1.1969201

—4.08023 + 6.557001

—5.63713 — 6.782511

= 0.139725 — 1.3812801
= —0.770884 + 0.3705441
= —1.66412 + 0.106481

—4.08023 — 6.557001

—5.63713 + 6.782511

= 0.139725 — 1.3812801
= 0.29262 — 2.381761
= 0.489560 — 1.1969201

—4.08023 — 6.557001

—5.63713 + 6.782511

= —0.554352

= 0.740835 + 0.6800931 2.09657 5.17700
= —0.921542 + 0.2425521

= —0.554352

= 0.740835 — 0.6800931 2.09657 5.17700

u
a
b
u
a
b
u
a
b
u
a
b
u
a
b= —1.66412 — 0.106481
u
a
b
u
a
b
u
a
b
u
a
b
u
a
b

= —0.921542 — 0.2425521
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Solutions to I3

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

Cusp shape

0.29578 + 1.470951
a= 0.18443 — 1.569571
b= —-0.92779 — 1.334581

u =

—6.94105 + 9.693791

—4.61840 — 5.690341

u= 0.29578 4+ 1.470951
a = —0.31932 + 1.997401
b= 0.67461 + 1.566521

—6.94105 + 9.693791

—4.61840 — 5.690341

uw=0.29578 — 1.47095]
a= 0.18443 + 1.569571
b= —-0.92779 + 1.334581

—6.94105 — 9.693791

—4.61840 + 5.690341

w=0.29578 — 1.47095]
a = —0.31932 — 1.997401
b= 0.67461 — 1.566521

—6.94105 — 9.693791

—4.61840 + 5.690341

u= 0.16919 + 1.498581
a=—0.711118 + 1.1682501
b= 10.274092 + 0.9216941

—8.88235 + 1.109501

—6.99514 + 0.176231

u= 0.16919 4 1.498581
a= 0.09153 — 1.546731
b= —0.53616 — 1.434701

—8.88235 + 1.109501

—6.99514 + 0.176231

u= 0.16919 — 1.498581
a=—0.711118 — 1.1682501
b= 10.274092 — 0.9216941

—8.88235 — 1.109501

—6.99514 — 0.176231

0.16919 — 1.498581
0.09153 + 1.546731
—0.53616 + 1.434701

u
a
b

—8.88235 — 1.109501

—6.99514 — 0.176231

= 0.466344 + 0.1390641
= —1.18545 — 1.211831
1.039580 + 0.0108321

0.81638 + 4.441881

2.19708 — 6.840901

0.466344 + 0.1390641
1.18593 — 1.468741
= —0.867602 — 0.8796041

U
a
b
U
a
b

0.81638 + 4.441881

2.19708 — 6.840901
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Solutions to I3

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

Cusp shape

u = 0.466344 — 0.1390641
a = —1.18545 + 1.211831
b= 1.039580 — 0.0108321

0.81638 — 4.441881

2.19708 + 6.840901

u = 0.466344 — 0.1390641
a= 1.18593 + 1.468741
b= —0.867602 + 0.8796041

0.81638 — 4.441881

2.19708 + 6.840901

u = —0.23640 + 1.536291
a= 0.609636 + 1.0134201
b= —0.471274 + 0.8728501

—12.00220 — 6.177861

—9.83600 + 3.425051

u = —0.23640 + 1.536291
a= 0.12964 + 1.841621
b=—0.47148 + 1.627361

—12.00220 — 6.177861

—9.83600 + 3.425051

u = —0.23640 — 1.536291
a= 0.609636 — 1.0134201
b= —0.471274 — 0.8728501

—12.00220 4- 6.177861

—9.83600 — 3.425051

u = —0.23640 — 1.536291
a= 0.12964 — 1.841621
b=—0.47148 — 1.627361

—12.00220 4- 6.177861

—9.83600 — 3.425051

u = —0.216364

a = —3.33097 + 3.656051 0.115142 1.63340
b= 0.919690 4 0.6503301

u = —0.216364

a = —3.33097 — 3.656051 0.115142 1.63340

b= 0.919690 — 0.6503301
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III. I¥ = (—au + 2b — a, a® + au + a + 2u, u® 4+ 1)

(i) Arc colorings

w= (1)

a7 =

ag =

az =
¥ )
a] = 1 1
1 2au+2a
0
1
a+1
az = %au—i—%a—i—u
%au%a)
ag= |\ _1 I
6 2au+2a
—éau—l—éa)
ayp = 1 1
11 30U+ 50

—tau—1ta—wu )

(
(
(
(
o=
(
(
(
(
(

(ii) Obstruction class =1

(iii) Cusp Shapes = 4au — 4a — 8

15



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
C1,C4, C
1,C4,C5 U4 _ u2 +1
Ce6,C9, C11
2 2
€2, €10 (u*+u+1)
2 2
c3,C7,C8 (u+1)

16



(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
C1,C4,Cs (yQ_y+1)2
Ce6,C9, C11
€2, €10 (y* +y+1)?
€3, 7, C8 (y+1)*

17



(vi) Complex Volumes and Cusp Shapes

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

1.0000001
= 0.36603 — 1.366031 —1.64493 — 4.059771 | —4.00000 + 6.928201
0.866025 — 0.5000001

1.0000001
—1.36603 + 0.366031 —1.64493 + 4.059771 | —4.00000 — 6.928201
—0.866025 — 0.5000001

— 1.0000001
0.36603 + 1.366031 —1.64493 + 4.059771 | —4.00000 — 6.928201
0.866025 + 0.5000001

— 1.0000001
—1.36603 — 0.366031 —1.64493 — 4.059771 | —4.00000 + 6.928201
—0.866025 + 0.5000001

> & €|l & 8| & 8|l & &
Il
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IV.I}) =(au+2b—a+u—1, a®>+au+a—u, u*+1)

(i) Arc colorings
= (0)
o
o=
o
o
w= (1)
(P v
-
(-
(
(

%au+ 50+ u—i—%
Qau—ia—* 2

Lau + a—u—1>

7au—|— a+ u—f
7au+ a 7u+%

as = ufl
lau+Lta+ tu—1
2 2 2 2

aio = —au—u-+1

1au + a + u -5
aio = —au —u —|— 1
(ii) Obstruction class =1

(iii) Cusp Shapes = —4

19



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
C1,C4, C
1,C4,C5 U4 _ u2 +1
Ce6,C9, C11
2 2
€2, €10 (u*+u+1)
2 2
c3,C7,C8 (u+1)

20



(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
C1,C4,Cs (yQ_y+1)2
Ce6,C9, C11
€2, €10 (y* +y+1)?
€3, 7, C8 (y+1)*

21



(vi) Complex Volumes and Cusp Shapes

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

1.0000001
0.366025 + 0.3660257 | —1.64493 —4.00000
= 0.866025 — 0.5000001

= 1.0000001
= —1.36603 — 1.366031 —1.64493 —4.00000

= — 1.0000001
= 0.366025 — 0.3660251 | —1.64493 —4.00000
= 0.866025 + 0.5000001

= — 1.0000001
= —1.36603 + 1.366031 —1.64493 —4.00000

U
a
b
U
a
b = —0.866025 — 0.500000
U
a
b
]
a
b = —0.866025 + 0.5000001
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V. u-Polynomials

Crossings u-Polynomials at each crossing
C17057Zz ((u4 — w4 1)2)(u17 —5u® 1)(u48 —ud o 1)
ca, C1o (W +u+ D" ('™ +10u' + -+ 3u+ 1) (u*® + 23u" + -+ 2u+ 1)
c3,C7,C8 ((® + )M (u'™ = 5u'® + - — 16u + 4)(u®* + 2u®® + - - — 13u® + 1)?
ca, 11 (u* —u? + D)W+ 7u® 4+ -+ 3u+1)

(u*® = 3utT 4 - — 14320 + 517)
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VI. Riley Polynomials

Crossings Riley Polynomials at each crossing
C1,C5,Cq ((y2 —y+ 1)4)(y17 _ 1Oy16 4+ 3y _ 1)(y48 _ 233/47 4= 2y + 1)
C9

C2,C10 ((y2 +y+ 1)4)(y17 . 2y16 +-- =By — 1)@48 + 5y47 T30y + 1)

cs, 1, Cg ((y + D®)(y'7 + 15y + - - + 40y — 16)
Sy 424y + - = 26y +1)2
2 N4 16
¢4 e11 (WP —y+ DY T+ 14y + - 4Ty — 1)

(" 4 13y 4 - - — 341422y + 267289)
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