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\ / Solving Sequence
1

. 811 >9->412->3 —>7—>6—>5—>2—> 10 —> 1 —>> C1,C5,C9
A knot dlagranﬂ Cg €1 €3 €7 Cg C4 C2 Cipo Ci12

Ideals for irreducible component#ﬂ)f Xpar

It = (—u” +2u® — 3u® + 2u* — 2u® + 2u® + b —u, v® —2u* + 2u® +a —u,
u® — 3u® + 6u” — Tu® + Tu® — Tut 4+ 6u — 4u® +u—1)

I¥ = (130u"® — 449u™ + .- 4+ 1816b — 497, —1016u'® + 4012u' + - - + 1816a — 9397,
u® —4ut® 4o 2u 1)
b, —uda + 2u’a —u® + a? — 2au — u® + 3u — 4, u4—u3+u2+1>

Iy =
I = (—a*u—2a° - 3a®> —au+3b+a+u+5, a* —adu+2d® —a*u—4da—u—4, v +u+1)

* 4 irreducible components of dim¢ = 0, with total 41 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/CATsSTAILs/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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LIF=(—u"+2u®—3u’+2u* —2u3+2u? +b—u, v* —2u*+2ud +a—
u, u® —3uB+ .-+ u—1)

(i) Arc colorings
1
as
0
u
1
u?

ailr =

;)

u” —2u8 + 3u® — 2ut + 203

)
w’ — 2u8 + 2u® — 2u? 4+ 2u
w’ —2u8 +3u® —2ut + 20 —2u2 4 u

¢
(
-
o=
o
- ( ud 4 2u’ —2u ;|—2u —u+2)
(
C
(=
(«

—uwd+2ut —2ud +u
—2u“+u

IS

as =

*U — U —u

—u" 4 2ub — 4ud + Aut — 4P + AU — 2+ 2 )
ag —

u® — 3u” + 5ub — 6u® + 5ut — 6ud + 4u? — 2u + 1
u+2u —3ul+ 20 —ut+2ud — 2+ 2u—1
—u8 + 20" — 4uS + 4ud — dut + 4uP — 2u% + 2u
ud + 4u” — Tub + 8u® — but + 4w — 4w 4+ 2u—1
u® + 3u” — 5ub + 6u® — 5ut 4+ 6u — 4w +2u—1

as =
a9 =
a0 = \ 3 —|—u>

ud +u
a1 = \uw+ud+u

(ii) Obstruction class = —1

(iii) Cusp Shapes = 8u® — 24u” + 48uS — 56u° + 48u* — 32u® + 8u? — 6



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
€1, €4, €10 uw? + 3u® + 8u” + 5ul + u® — 15u* — 2003 — 18u? — Tu — 1
C12
€255, €8 w +3u® + 60"+ TuS + T+ Tt + 60+ A+ u+1
C11
€3, 6, C7 w —u® =20+ 9u8 + 30 + 17t + 60 + 4w —u+1
Co




(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
€1, €4, €10 v + Ty + 36y7 + 41y — 75y° — 191y* — 14493 — Tdy® + 13y — 1
C12
sy 3y syT + 50 +y” — 15yt — 207 — 182 — Ty — 1
C11
€3, €6, C7 y? — 5y® + 28y7 — 47y® — 315y° — 319y* — 124y — 62y° — Ty — 1
Co




Solutions to I}

(vi) Complex Volumes and Cusp Shapes

V—1(vol + y/=1CS)

Cusp shape

u = —0.461481 4 0.83754471
a = —2.45813 + 3.102061
b= —-0.213712 — 0.3181347

—0.13903 — 3.772971

10.5564 + 43.09491

u = —0.461481 — 0.8375441
a = —2.45813 — 3.102061
b= —0.213712 + 0.3181341

—0.13903 + 3.772971

10.5564 — 43.09491

u= 0.736616 4 0.869782]
a= 0.787377 + 0.0498501
0.073895 — 1.1135101

7.66695 + 5.598731

4.90357 — 6.204981

u= 0.736616 — 0.869782]

a 0.787377 — 0.0498501 7.66695 — 5.598731 4.90357 4 6.204981
b= 0.073895 + 1.1135101

u= 1.15634

a = —0.427626 —4.53774 —0.758800

b= 2.18402

u = —0.102202 4 0.5543521
a = —0.092950 4 0.9600141
b= 0.439047 + 0.4967891

—0.75640 — 1.269781

—6.33576 + 4.105061

u = —0.102202 — 0.5543521
a = —0.092950 — 0.9600141
b= 0.439047 — 0.4967891

—0.75640 + 1.269781

—6.33576 — 4.105061

0.74890 + 1.315341
—1.52248 — 1.016621
—1.89124 4 1.455251

—11.9049 + 13.31611

—3.74481 — 5.951101

0.74890 — 1.315341
= —1.52248 4+ 1.016621

U
a
b
U
a
b= —1.89124 — 1.45525]

—11.9049 — 13.31611

—3.74481 + 5.951101




II. I¥ = (130u'® — 449u'* 4 - .- 4+ 1816b — 497, —1016wu'5 + 4012u'* 4 - -

1816a — 9397, u'® —4u'® + ... +2u+ 1)

(i) Arc colorings
1
as
an = )

0. 559471u15 —2.20925u'* + - - - + 18.6828u + 5.17456
—0.0715859u® 4 0.247247u' + - - - — 3.57654u + 0.273678

u

u

0.487885u!® — 1.96200u'* + - - - + 15.1063u + 5.44824 )

az = ( 0.0715859u'® 4 0.247247u'* + - - - — 3.57654u + 0.273678

0.198789u!® — 0.833700u'* + - - - + 12.0231u — 1.85518
0.106278u!® — 0.327643u'* + - - - + 2.14152u + 0.192731

0.226322u'% — 0.976872u'4 + - - - + 14.0430u — 1.62390
0.0666300u'° — 0.271476u'4 + - - - + 2.10297u + 0.159692

0.318282u!'® — 1.18007u' + - - - + 4.34416w + 4.72357 >

a7 =
ag —

a5 = \ —0.0440529u'% 4+ 0.229075u + - - - — 3.93172u + 0.00495595

—0.101872u'® + 0.529736u'* + - - - — 12.1233u + 4.14427 )

az = \ —0.0666300u° + 0.271476u* + - -+ — 2.10297u — 0.159692

a0 = \ 3 —|—u>
u’ +u
a; = u5 + U3 +u
(ii) Obstruction class = —1

11 4 1 21
(iii) Cusp Shapes = — 3153415 4 495714 4 ... _ 61683, 9

1816 908



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
€1, €4, €10 u'® + 140"+ + 88u+ 1
C12
€2,C5,C8 w4 o o2yl
C11
€3, C6, C7 ul® — 2uM® 4 ... — 128u + 256
Co




(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
C1, €4, C10 y16_18y15+____2472y+1
C12
€2,C5,C8 YO+ 14yt + - 488y + 1
C11
€3, C6, C1 y'® — 30y + - + 540672y + 65536
Co




(vi) Complex Volumes and Cusp Shapes

Solutions to I3

V=1(vol + y=1CS)

Cusp shape

u = —0.363037 + 0.8175641
a = —0.689592 4 0.1633531
b = —0.232606 + 0.2964391

—0.31180 — 1.545771

—2.35937 + 4.986341

u = —0.363037 — 0.8175641
a = —0.689592 — 0.1633531
—0.232606 — 0.2964391

—0.31180 + 1.545771

—2.35937 — 4.986341

—0.479632 4 1.0361301
1.70605 — 1.003751
0.266035 + 0.8490011

—0.679161

—6 — 0.644221 4 0.101

—0.479632 — 1.0361301
1.70605 + 1.003751
0.266035 — 0.8490011

—0.679161

—6 — 0.644221 4 0.101

0.735167 + 1.0447901
—0.615383 + 0.536646.1
0.72302 + 1.241091

7.14404

—6 —0.483738 4+ 0.101

0.735167 — 1.0447901
= —0.615383 — 0.5366461
0.72302 — 1.241091

7.14404

—6 —0.483738 4+ 0.101

1.264520 + 0.3202971
0.438859 + 0.1674371
—2.28152 — 0.828271

—8.81126 — 6.269121

—2.84932 4 2.545821

1.264520 — 0.3202971
0.438859 — 0.1674371
—2.28152 4 0.828271

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

—8.81126 4 6.269121

—2.84932 — 2.545821

u = 0.61669 + 1.398027
a= 1.61861+ 0.898031
b= 2.33600 — 1.155091

—8.81126 4 6.269121

—2.84932 — 2.545821

0.61669 — 1.398021
a= 1.61861 —0.898031
b= 2.33600 4 1.155091

—8.81126 — 6.269121

—2.84932 4 2.545821




Solutions to I3

V=1(vol + v=1CS)

Cusp shape

u =
a =

b=

—0.14859 + 1.531921
0.687769 — 1.0774101
1.29707 — 2.191541

—5.68794

—5.90825 + 0.1

b=

—0.14859 — 1.531921
0.687769 + 1.0774101
1.29707 + 2.191541

—5.68794

—5.90825 + 0.1

u= 0.41065 + 1.678281
a=—1.61714 — 0.654361
b= —3.40684 + 0.496311

—15.4295

—5.54640 + 0.1

u= 041065 — 1.678281
a = —1.61714 4 0.654361
b= —3.40684 — 0.496311

—15.4295

—5.54640 4 0.1

—0.035772 4 0.1400991

a= 497083+ 2.670011 —0.31180 + 1.545771 —2.35937 — 4.986341
b= 0.298852 — 0.5193191
u = —0.035772 — 0.1400991
a= 497083 —2.670011 —0.31180 — 1.545771 —2.35937 + 4.986341
b= 0.298852 + 0.5193191
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III. I¥ = (b, —u3a + 2u?a —u® +a? —2au —u? +3u — 4, uv* —u® +u?+1)

(i) Arc colorings

)
)
)

—_ o9

uw?+1
wd+u+1

2u?a + au + 2a >

ag =

as = 2ula + 2ula + au + 2a

u3+u2+a2u1)

w—u2-1

¢

(-

(
=

- (9
o= )
(-

(-

C

(

(ii) Obstruction class =1

(iii) Cusp Shapes = v?a — 3ua + v — au — 3u® —a + u — 2
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(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
€1,€4,Cs5 (u? —u+1)*

€2 (u? +u+1)*

cs3,C7 u®

cg, C10 (u* —u® + 3u® — 2u + 1)2
cs (uh —ud + u? +1)2

Cy, C12 (u4+u3+3u2 —|—2u—|—1)2
c1 (u* +u® +u® +1)?

12



(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
C1,C2,Cyq (y2+y+1)4
Cs
C3,Cr 318
Cg, Co, C10 (y4+5y3+7y2+2y+1)2
C12
Cs, C11 (W + 92+ 32 + 2y +1)2

13



Solutions to I3

(vi) Complex Volumes and Cusp Shapes

V=1(vol + v=1CS)

Cusp shape

u = —0.351808 4 0.7203421
a = —1.73811 + 1.685621
b= 0

—0.211005 + 0.6147781

1.30302 + 4.440281

u = —0.351808 + 0.7203421
2.32885 + 0.662431
b= 0

—0.21101 — 3.444991

—3.64182 4 2.683741

u = —0.351808 — 0.7203421
a = —1.73811 — 1.685621
b= 0

—0.211005 — 0.6147781

1.30302 — 4.440281

u = —0.351808 — 0.7203421
2.32885 — 0.662431
0

S
Il

—0.21101 + 3.444991

—3.64182 — 2.683741

0.851808 + 0.9112921
0.156525 — 0.3822041
0

6.79074 + 1.134081

—1.68800 — 4.610157

0.851808 + 0.9112921
0.252736 + 0.3266561
0

6.79074 + 5.193851

—4.47320 — 2.036561

0.851808 — 0.9112927
0.156525 + 0.3822041
0

6.79074 — 1.134081

—1.68800 + 4.610151

0.851808 — 0.9112927
0.252736 — 0.3266561
0

>~ Q@ €|l & €| & €8> & &>
Il

6.79074 — 5.193851

—4.47320 + 2.036561
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V. I¥ =
(—a®u—2a®—-3a?—au+3b+a+u+5, a*—aPu+2a®—a?u—4a—u—4, u?+u+1)

(i) Arc colorings

a2 =
AR AR |
143 S oo Lg 2
307U+ 30u+ 397 3
%a?’u—%azu—i—- —a—%
ar = \ 243 2,42 .. 40241
7 3a°u + za‘u+ + 30"+ 3
éa?’u—ga2u+- —a— 4%
A = 2.3 2 2 4.2 1
6 z0°u+ za°u+ -+ 30"+ 3
%a3u+%a2u+~--—%a+l
as = \ 143 2 oo —2g2 404
5 3a°u — za‘u+ 507 + 3

a® —|—a3+2a2—2au—a—3u—3)

(ii) Obstruction class =1

_ _5,3 7.3 _ 2 2,4 8 5 13
(iii) Cusp Shapes = —3a’u — £a° — a*u — 5a° + 3au + sa + su+ 3
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(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing

c1,C3,C4 (u4 — u® + 32 —2u—|—1)2
C2 (ut —u? +u? +1)2
cs (uh +u® +u? 4 1)2

C6, Cy u®
7 (u* +u® 4+ 3u? +2u +1)2

cg, C12 (u? —|—u+1)4

C10, C11 (u2 —u+1)4

16



(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
€1,€3,C4 (y4 +5y3 + 7y2 2y + 1)2
cr
C2, C5 (W + 9>+ 32 + 2y +1)2
C6,C9 yg
Cg8,C10,C11 (y2+y+1)4
C12

17



Solutions to I}

(vi) Complex Volumes and Cusp Shapes

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

Cusp shape

u = —0.500000 + 0.8660251
a = —0.715307 — 0.6315771
b= —0.395123 + 0.5068441

—0.211005 — 0.6147781

1.30302 — 4.440281

u = —0.500000 + 0.8660251
1.248740 + 0.2258721
b= —0.10488 + 1.552491

6.79074 + 1.134081

—1.68800 — 4.610151

u = —0.500000 + 0.8660251
a = —1.44025 — 0.044221
b= —0.10488 — 1.552491

6.79074 — 5.193851

—4.47320 + 2.036561

u = —0.500000 + 0.8660251
a = —1.59319 + 1.315951
—0.395123 — 0.5068441

—0.21101 — 3.444991

—3.64182 4 2.683741

—0.500000 — 0.8660251
—0.715307 + 0.6315771
—0.395123 — 0.5068441

—0.211005 + 0.6147781

1.30302 + 4.440281

—0.500000 — 0.8660251
1.248740 — 0.2258721

6.79074 — 1.134081

—1.68800 + 4.610151

= —0.500000 — 0.8660251
= —1.44025 4 0.044221
= —0.10488 + 1.552491

6.79074 + 5.193851

—4.47320 — 2.036561

= —0.500000 — 0.8660251
= —1.59319 — 1.315951

b
U
a
b
U
a
b= —0.10488 — 1.552491
U
a
b
U
a
b= —0.395123 + 0.5068441

—0.21101 + 3.444991

—3.64182 — 2.683741
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Crossings

V. u-Polynomials

u-Polynomials at each crossing

C1,C4, C10

(u? —u+ 1) (u —ud + 3u? — 2u + 1)?
(u? + 3u® 4 8u” + 5ub + u® — 15u* — 2003 — 18u* — Tu — 1)
(w140 - 4 88u 1)

C2,Cg

(u? +u+ D u* —u 4+ u? +1)?
(u® 4 3u® + 6u” + TuC 4 Tud + Tut 4 6ud + 4u? +u 1)
(et —2u 1)

C3,Cq

ud(ut — ud + 3u® — 2u +1)?
c(u? —u® = 2u” + 9uC + 3u 4+ 17ut + 60 + 4u® —u + 1)
(u!® —2u’ + ... — 128u + 256)

Cs5,C11

(u? —u+ D*u +u? 4+ u? +1)?
(u® 4 3u® 4+ 6u” + TuC 4 Tud + Tut 4 6ud + 4u? +u 1)
(w4t —2u 1)

C7,Cg

ud(u? 4+ u? + 3u® + 2u + 1)?
c(u? —u® = 2u” + 9uC + 3u® 4+ 1Tut + 60 + du® —u+ 1)
(u'® —2u" + ... — 128u + 256)

C12

(u? +u+ D*u* +u 4 3u? +2u +1)2
(u® 4 3u® + 8u” + 5u’ 4 u® — 15ut — 2003 — 18u? — Tu — 1)
(w4 140t 4 88u 4 1)

19



VI. Riley Polynomials

Crossings Riley Polynomials at each crossing
c1, ¢, C1o W +y+ Dy + 5% + Ty + 2y + 1)
1o (y° 4+ Ty + 36y7 + 4198 — 755 — 191yt — 144y° — T4y% + 13y — 1)
C(ytt — 18yt 4 — 2472y + 1)
C2,C5,Cg (92+y+1)4(y4+93+392+2y+1)2
11 (4 3y° 4+ 8y7 4+ 58 +° — 15yt — 20y° — 182 — Ty — 1)
Syt 4+ 14y 4 488y + 1)
¢3,C6, Cr Byt 4 5y° 4+ Ty 4 2y 4+ 1)2
co Sy — 5y® +28y7 — 47y5 — 315y° — 319y* — 124y° — 622 — Ty — 1)

- (y'% — 309" 4 - - - + 540672y + 65536)
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