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A knot diagranﬂ C10 C2 Co c3 Cs Cy cs

Ideals for irreducible component#ﬂ)f Xpar

I = (1.09017 x 10™u?® — 1.42680 x 10'7u?** + - - +1.22316 x 10'%» — 1.07995 x 10*°,
1.10038 x 10'642% — 1.55970 x 10'7u?* + - .- 4 2.44631 x 10'%a — 3.72028 x 106, 426 — 14u%° +
= wBa+u®+- —2a+1, 2uBa+3u®+ .- —18a — 13, v + 9u'® + .- —u —2)
= (-u?+b—u—1, u*+3a—u—1, u + 3u® + 5u? + 5u + 3)
= +b+2u+2, —u?+a—u—2 u’+2u®+3u+1)

IV ={a, b+v, v* —v+1)

* 5 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/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.

1

ceo—Bu+


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

L I} =
(1.09x 1016425 -1.43x10 7424 4. ..4+1.22x101H—1.08 x 1016, 1.10x 101625 —
1.56 X 1017u24 ... 4 2.45 x 10'%a — 3.72 x 10'¢, 4?% — 14u?% ... — 5u + 2)

(i) Arc colorings
o (1)
aio = )

a)p =

)

—0.449813u?® 4+ 6.37572u%* + - - - — 2.20872u + 1.52077
0.891275u25% + 11.6649u* + - - - — 2.84515u + 0.882924

0.129701u2% — 2.02435u2* + - - - — 4.90429u + 1.76047 )

a7 = (
az = <0 0404708u*> — 0.734657u* + - - - — 1.02816u + 0.178460

0.441462u2° — 5.28919u* + - - - + 0.636436w + 0.637845
—0.891275u2% 4+ 11.6649u2* + - - - — 2.84515u + 0.882924

0.993712u% — 13.0075u?* + - - - + 1.68701u — 0.405418)

ag =

aq =

—0.904482u2% + 11.7178u2* + - - - — 3.56314u + 1.98742
0.363122u2° — 4.69350u* + - - - + 1.36473u — 0.261781 )

a5 =

—0.0933259u2° + 1.56850u2* + - - - — 0.496488u — 0.119215

—0.433618u2% + 6.06965u2* + - - - + 9.02432u — 0.696343
0.0726845u2% — 0.832738u?* + - - - + 2.33024u — 0.595532

—0.101086u2> + 1.86335u2% + - - - 4+ 7.57533u — 0.827238
—0.651226u2% + 8.60822u2* + - - - 4+ 0.0145807u + 0.0950498

ag =

ag =

(ii) Obstruction class = —1

(iii) Cusp Shapes
_ 12238612154218315 25 | 120808672137987025, 24 | | 208460027880809 ,  140870794716261400
T 12231573450758407 U T 12231573450758407 12231573450758407 '~ 12231573450758407




(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
c1,C9 u +4uP o —2u 1
C2,Cs u? F3ut o —2u 1
3, Co w4+ 2uP 42w+ 1
C4,C8 w4+ 6uP +---+25u+4
cr u?® +10u® + - + 81u + 16
10 u? + 14u® + -+ 5u+2




(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
c1, o y* —10y® + .- — 18y + 1
C2,Cs y* 4 6y*° + - 4 6y + 1
c3,C6 y? 0+ 14y + -+ 30y + 1
C4,C8 y? —10y*° + ... — 81y + 16
¢ y?0 4+ 10y + - - 4 9439y + 256
c10 YO+ 8y =21y +4




Solutions to I}

(vi) Complex Volumes and Cusp Shapes

V=1(vol + y=1C)

Cusp shape

1.056680 + 0.5107531
= —0.215461 + 0.7006291
= 1.09337 + 1.267721

1.49747 + 5.090681

—3.0367 — 14.88921

= 1.056680 — 0.5107531
= —0.215461 — 0.7006291
= 1.09337 — 1.267721

1.49747 — 5.090681

—3.0367 + 14.88921

= —1.197700 + 0.2208171
= 0.079663 — 0.8403701
= 0.005740 — 0.4654121

2.92221 — 2.665411

1.40924 + 2.722851

= —1.197700 — 0.2208171
= 0.079663 + 0.8403701
0.005740 + 0.4654121

2.92221 4 2.665411

1.40924 — 2.722851

1.306830 + 0.0790671
—0.107470 + 0.2795511
—0.215760 + 1.2185501

—0.13330 + 3.148531

—10.05225 — 4.786031

1.306830 — 0.0790671
= —0.107470 — 0.2795511
= —0.215760 — 1.2185501

—0.13330 — 3.148531

—10.05225 4- 4.786031

= 0.493624 + 0.4358691
0.905680 — 0.8398871
= —0.941763 — 0.7714721

—2.18699 — 0.538851

—10.45014 + 2.989321

0.493624 — 0.4358691
0.905680 + 0.8398871
—0.941763 + 0.7714721

—2.18699 + 0.538851

—10.45014 — 2.989321

1.022930 + 0.8710701
0.149244 — 0.9921941
—0.98451 — 1.193371

—4.53791 + 8.539071

—8.63796 — 7.505151

1.022930 — 0.8710701
= 0.149244 + 0.9921941
= —0.98451 + 1.193371

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

—4.53791 — 8.539071

—8.63796 + 7.505151




Solutions to I}

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

Cusp shape

0.129304 + 0.6433141
0.984267 — 0.5179791
—0.031311 — 0.6734361

—0.924615 — 1.0601201

—5.32469 + 4.592511

0.129304 — 0.6433141
0.984267 + 0.5179791
—0.031311 4 0.6734361

—0.924615 + 1.0601201

—5.32469 — 4.592511

0.967641 + 1.0166501

= —0.486502 + 0.2640401

—0.211831 + 0.7338341

—4.93342 — 1.676361

—14.6461 + 4.29291

0.967641 — 1.0166501
—0.486502 — 0.2640401
—0.211831 — 0.7338341

—4.93342 + 1.676361

—14.6461 — 4.29291

1.26531 + 0.929391
0.020000 + 0.9558911
0.97670 4 1.207481

2.62082 4 10.454401

—1.93774 — 5.951591

1.26531 — 0.929391
0.020000 — 0.9558911
0.97670 — 1.207481

2.62082 — 10.454401

—1.93774 4 5.951591

—0.014473 + 0.4102851
—2.05321 + 1.745111
0.284111 +0.9701841

—1.92544 + 2.115471

—8.52748 — 4.720901

—0.014473 — 0.4102851
—2.05321 — 1.745111
0.284111 — 0.9701841

—1.92544 — 2.115471

—8.52748 4 4.720901

0.34430 + 1.560081
0.493219 — 0.4174491
0.152881 — 0.5905541

0.16560 — 2.243901

—7.60792 4 3.012251

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

0.34430 — 1.560081
0.493219 + 0.4174491
0.152881 + 0.5905541

0.16560 + 2.243901

—7.60792 — 3.012251




Solutions to I}

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

Cusp shape

1.26295 + 1.019181
—0.042904 — 1.0067601
—0.97925 — 1.206251

0.9109 + 16.47351

—4.00000 — 9.705001

1.26295 — 1.019187
—0.042904 + 1.006760.1
—0.97925 4 1.206251

0.9109 — 16.47351

—4.00000 + 9.705001

—0.281192 4 0.0946351

= —1.01688 + 4.909321

0.054013 + 1.1565901

—1.56544 — 2.095551

—7.86102 + 3.209651

—0.281192 — 0.0946351
—1.01688 — 4.909321
0.054013 — 1.1565901

—1.56544 + 2.095551

—7.86102 — 3.209651

0.64380 + 1.756321
—0.459645 + 0.3772011
—0.202381 + 0.5867351

—0.95700 — 7.522751

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

0.64380 — 1.756321
—0.459645 — 0.3772011
—0.202381 — 0.5867351

—0.95700 + 7.522751




<u18a+u18+. .

(i) Arc colorings

0
as
1
a10 = \ 0
1
u?

ayp =

a7 =

ag =
u

a4 =

a5 =

u
1
U

¢
(-
(e
r= (s
(S,
(*
(4
(

ag =

ut a
ag = —

(ii) Obstruction class =

;)

u18+...

u18a+ Lyl8 4 ...

L

18a_|_u18_|_,“
uld ...
a_l 18 4

18a+8u17a+
8q — 2ul® 4+ ..
L 17+ -

18a+u18 + .

é 18+
— 8ulf +.

(iii) Cusp Shapes

= —5ul® — 43u!'" —

-—2a+1, 2u'a43utd®4..

177ut6 — — 640u™

. I¥ =

.—18a—13, ul®+9u'®+..

c—u—2)

— 457u®® + 209u!? + 824u!! + 687u!0 —

101u® — 627u® — 368u” + 164u’ + 274u® + 34u* — 104w — 41?2 + 25u+ 9



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
c1,C9 w® =3+ 4+ 10u—1
2, C5 w4203 -+ 1090 + 11
c3,Cp w43 o Tu A+ 1
c4,C8 (u'® —2u'® + ... — du+1)?
7 (u® 4 8u'® + -+ 4u 4 1)?
10 (u'® —9u'® ... —u +2)?




(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
€1,C9 YR+ 13y T+ 2y + 1
2,5 Y3 43T 4 — 13311y + 121
e, Co v =8y T By + 1
C4,C8 (y" —8y'S + -+ + 4y — 1)?
cr (y" + 8y + - — 16y — 1)?
c10 (y" —3y™® + -+ 37y — 4)°

10



Solutions to I3

(vi) Complex Volumes and Cusp Shapes

V=1(vol + v=1CS)

Cusp shape

u = —0.488744 4 1.0382801
a = —0.478820 + 0.914222]
b= —1.13156 + 1.021651

—1.59095 — 7.598151

—9.53397 + 8.953681

u = —0.488744 4 1.0382801
—1.01797 — 1.243221
b= 10.207487 — 0.7302341

—1.59095 — 7.598151

—9.53397 + 8.953681

u = —0.488744 — 1.0382801
a = —0.478820 — 0.914222]
b= —1.13156 — 1.021651

—1.59095 + 7.598151

—9.53397 — 8.953681

u = —0.488744 — 1.0382801
a = —1.01797 + 1.243221
0.207487 + 0.7302341

—1.59095 + 7.598151

—9.53397 — 8.953681

= —0.752606 + 0.8745211
= 0.794589 + 0.6070951
—0.361281 + 0.5775771

0.10793 — 3.149091

—5.58222 4 3.794281

—0.752606 + 0.8745211
= 0.312041 — 0.8994211
= 0.895728 — 0.9886191

0.10793 — 3.149091

—5.58222 4 3.794281

= —0.752606 — 0.8745211
0.794589 — 0.6070951

0.10793 + 3.149091

—5.58222 — 3.794281

—0.752606 — 0.8745211
0.312041 + 0.8994211
0.895728 + 0.9886191

0.10793 + 3.149091

—5.58222 — 3.794281

—1.211130 + 0.1375591
= 0.091441 — 0.9074331
0.287046 — 0.7315001

2.95026 — 2.666221

1.58619 + 3.208791

—1.211130 + 0.1375591
= 0.040607 — 0.7558831

b
U
a
b
U
a
b
U
a
b= —0.361281 — 0.5775771
U
a
b
U
a
b
U
a
b= —0.261106 — 0.1861721

2.95026 — 2.666221

1.58619 + 3.208791

11



Solutions to I3

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

Cusp shape

= —1.211130 — 0.1375591
= 0.091441 + 0.9074331
0.287046 + 0.7315001

2.95026 + 2.666221

1.58619 — 3.208791

—1.211130 — 0.1375591
0.040607 + 0.7558831
—0.261106 + 0.1861721

2.95026 + 2.666221

1.58619 — 3.208791

0.687103 + 0.2359691
= —0.068144 + 1.1454701
—1.44986 + 0.744411

2.42247 4 8.220221

—0.13214 — 8.570001

0.687103 + 0.2359691
0.69993 — 2.218941
—0.854742 — 0.6016111

2.42247 4 8.220221

—0.13214 — 8.570001

0.687103 — 0.2359691
—0.068144 — 1.1454701
—1.44986 — 0.744411

2.42247 — 8.220221

—0.13214 + 8.570001

0.687103 — 0.2359691
0.69993 + 2.218941
—0.854742 4+ 0.6016111

2.42247 — 8.220221

—0.13214 + 8.570001

0.689008 + 0.1396357
—0.128846 — 1.1485801
1.37561 — 0.646701

4.26470 4 2.329421

3.40004 — 3.006081

0.689008 + 0.1396351
—0.76853 + 1.846091
0.966499 + 0.5558761

4.26470 4 2.329421

3.40004 — 3.006081

0.689008 — 0.1396351
—0.128846 + 1.1485801
1.37561 + 0.646701

4.26470 — 2.329421

3.40004 + 3.006081

0.689008 — 0.1396351
—0.76853 — 1.846091
= 0.966499 — 0.5558761

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

4.26470 — 2.329421

3.40004 + 3.006081

12



Solutions to I3

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

Cusp shape

u = —0.378245 + 0.5673531
a = —0.400712 + 1.1278501
b= —1.02428 + 1.441551

—3.84277 — 0.761311

—13.4982 + 7.05381

u = —0.378245 + 0.5673531
a = —2.53438 — 0.549591
b= 0.057884 — 0.4724391

—3.84277 - 0.761311

—13.4982 + 7.05381

u = —0.378245 — 0.5673531
a = —0.400712 — 1.1278501
b= —1.02428 — 1.441551

—3.84277 + 0.761311

—13.4982 — 7.05381

u = —0.378245 — 0.5673531
a = —2.53438 + 0.549591
b= 0.057884 + 0.4724391

—3.84277 + 0.761311

—13.4982 — 7.05381

u = —0.865146 + 1.0428107
a= 0.422088 + 0.8521861
b= —0.475702 + 0.7086951

0.09217 — 3.262031

—7.82857 + 4.586961

u = —0.865146 + 1.0428107
a= 0.299650 — 0.7483281
b= 0.926354 — 0.8120871

0.09217 — 3.262031

—7.82857 + 4.586961

u = —0.865146 — 1.0428101
a= 0.422088 — 0.8521861
b= —0.475702 — 0.7086951

0.09217 4 3.262031

—7.82857 — 4.586961

—0.865146 — 1.0428101
0.299650 + 0.7483281
= 0.926354 4 0.8120871

0.09217 4 3.262031

—7.82857 — 4.586961

0.494703
0.176592
—1.65217

—2.37666

7.11410

0.494703
2.43502
= —0.904693

a
b
u
a
b
U
a
b

—2.37666

7.11410

13



Solutions to I3

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

Cusp shape

= —1.23842 4 1.018851
= 0.079408 — 1.0459301
0.651625 — 0.8806081

2.68628 — 1.901971

1.62421 + 1.379931

= —1.23842 4 1.018851
= —0.214414 + 0.2123711
= —0.877077 + 0.3782711

2.68628 — 1.901971

1.62421 + 1.379931

= —1.23842 — 1.018851
0.079408 + 1.0459301
= 0.651625 + 0.8806081

2.68628 + 1.901971

1.62421 — 1.379931

—1.23842 — 1.018851
—0.214414 — 0.2123711
= —0.877077 — 0.3782711

2.68628 + 1.901971

1.62421 — 1.379931

—1.18917 + 1.138581
= —0.003038 + 1.0928201
—0.617784 4 0.8885721

2.32292 — 6.775761

—0.09240 + 8.890891

—1.18917 4 1.138581
= 0.319294 — 0.3267131
= 0.963591 — 0.4570471

2.32292 — 6.775761

—0.09240 + 8.890891

= —1.18917 — 1.138581
= —0.003038 — 1.0928201
= —0.617784 — 0.8885721

2.32292 + 6.775761

—0.09240 — 8.890891

= —1.18917 — 1.138581
= 0.319294 + 0.3267131
= 0.963591 + 0.4570471

> Q@ €| Q@ €| & €| & €| & &> & 8| & 8| & &
|

2.32292 +6.775761

—0.09240 — 8.890891
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I 1 = (—u?*+b—u—1, u* + 3a — u — 1, u* + 3u® + 5u® 4+ 5u + 3)

(i) Arc colorings

1
a10 = \ 0
1
a; = _u2
f%ung%qu%
ar = w+u+1
4 - = fu- §
az = u+1
4 - - du- 3
ag = wtu+1
208 4 4+ du+ )
g = \ —¢3 —2u%2 —2u—2
203 +u? + fu+ 3
as = —u—2
sut +u 4+ 2u+ 2
ag = —u?2—2u—1

0
ag = \ —u? —2u? — 2u

(ii) Obstruction class =1

(iii) Cusp Shapes = 3u® + 8u? + 16u + 9

15



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
C1,C7,Cy = w2+ 1
C2,Cs5,C8 ut—ud+1
4
€3,Cp ut—u+1
C4 ut+ud+1
C10 u + 3u® + 5u® + 5u+ 3

16



(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
4 3 2
c1,C7,Co Yy + 3y +6y° +4y+1
C2,C4,Cs y4_y3+2y2+1
Cs
€3, Ce v 2t —y+1
€10 v Y R+ 5y 49

17



(vi) Complex Volumes and Cusp Shapes

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

u = —0.324902 4 1.2279201
a = —0.253420 + 0.8968391 0.20545 — 7.543871 | —3.11022 + 8.875721
b= —0.727136 + 0.4300141

u = —0.324902 — 1.2279201
a = —0.253420 — 0.8968391 0.20545 4 7.543871 | —3.11022 — 8.875721
b= —0.727136 — 0.4300141

u = —1.175100 4 0.6918251
a = —0.079913 — 0.6143281 1.43949 — 4.223981 | —2.38978 + 5.666231
b= 10.727136 — 0.9340991

u = —1.175100 — 0.6918251
a = —0.079913 + 0.6143281 1.43949 + 4.223981 | —2.38978 — 5.666231
b= 0.727136 + 0.9340991

18



IV.I* =W +b+2u+2, —u?>4+a—u—2, u3+2u>+3u+1
2=

(i) Arc colorings

1
a10 = \ 0
1
a; = _u2
w+u+2
ar = \ —y?2 —2u—2
—u? —2u—2
az = u+1
2u? +3u+4
ag = \ —u? —2u —2
—2u?2—-3u—>5
g = u? + 2u + 2
w+2u+3
as = —u? -1
w+u+2
ag = \—u?—2u—1

3u? +4u+6
ag = \—u?—3u—3

(ii) Obstruction class =1

(iii) Cusp Shapes = —11u? — 14u — 24

19



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossin
Yy
c1,Cy wWeuw+2u—1
Ca,Cs wW4u—1
3
C3,C4,Cg u’ —u—1

cr w2l +u—1
s ud —u41
C10 w+2u?+3u+1

20



(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
€1, Cy v 43y +2y—1
€2, C5 Y-yt +2y—1
C3,C4,Cq y372y2+y71
cs
cr yP -2y — 3y —1
c10 y? +2y° + 5y — 1

21



(vi) Complex Volumes and Cusp Shapes

Solutions to I}

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

Cusp shape

u = —0.78492 + 1.307141
= 0.122561 — 0.7448621
b= 0.662359 — 0.5622801

1.37919 — 2.828121

—0.99341 + 4.272061

u = —0.78492 — 1.307141
0.122561 + 0.7448621

1.37919 + 2.828121

—0.99341 — 4.272061

b= 0.662359 + 0.5622801

= —0.430160

= 1.75488 —2.75839 —20.0130
b= —1.32472

22



V.I? ={a, b+v, v2—v+1
1

(i) Arc colorings

ag =
aq =
as =

ag =
—v+1
ag = \—-v-—-1
(ii) Obstruction class =1

(iii) Cusp Shapes = —9

23



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossin
Yy
C1,C4,C7 (u_ 1)2
Co
C2,C3,Cs ’LL2—U+1
Cé
s (u+1)>
C10 u2

24



(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
C1,C4,C7 (y_ 1)2
s, C9
62763765 y2+y+1
Ce
€10 312
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(vi) Complex Volumes and Cusp Shapes

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

0.500000 + 0.8660251

= 0 —3.28987 —9.00000
= —0.500000 — 0.8660251

0.500000 — 0.8660251

0 —3.28987 —9.00000
= —0.500000 + 0.8660251

S SIS S S~
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VI. u-Polynomials

Crossings u-Polynomials at each crossing
c1, o (u—1))(u® —u? +2u—1)(u* — v+ 20 + 1) (u*® +4u® + .- —2u+1)
(=36 4 4 10u — 1)
cs, s (u? —u+ D) +u? =D (u —u® + 1) +3u* 4+ —2u+1)
(U 42037 4 - 4 109u + 11)
cs, C (w? —u+ D —u—D(u* —u+1)(u?® +2u? +- +2u+1)
(P 4T+ Tu 1)
4 (u—1)(u® —u—1)(u* +u® + 1) (u'? —2u"® + - —du +1)?
(u® 4 6u + -+ 25u + 4)
cr (w—1)*(u® = 2u® +u — 1) (u* —u® +2u* + 1)
St + 8ut® 4 -+ du+ 1)) (10 + 100 + -+ - 4 81u + 16)
cs (u+ D)) —u+ 1) (u* —u® + 1) (u'? —2u'® - — du +1)?
(u® 4 6u + -+ 25u + 4)
10 u?(u® + 2u® + 3u 4 1) (u* + 3u® + 5u® + 5u + 3)

(= 9ut® 4 — w4 2)?) (W + 140 - 4 Bu+ 2)
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VII. Riley Polynomials

Crossings Riley Polynomials at each crossing

c1. o (y— 1 + 3> + 2y — 1)(y* +3y° + 6y° + 4y + 1)
Sy =10y 4 = 18y F D)y 13y 2y - 1)

e, C5 W +y+ D =y + 2y = D(y" =9 + 297 + (™ + 65> + - + 6y + 1)
(Y 4y - — 13311y + 121)

cs. 6 P H+y+ D)@ -2 +y - Dy +2° -y +1)
Sy 4+ 14y + 30y + 1) (P - 8y T -+ By + 1)

Ca, s (=D -2 +y - D" -y’ + 2" +1)
(" =8y 4y = 1)) (Y — 10y + - — 81y + 16)

cr (y = 1)*(y* = 24> =3y — 1)(y" +3y° + 6y° + 4y + 1)
(Y™ +8y" 4 =16y — 1)*)(y?° + 10y + - - - 4 9439y + 256)

10 v (7 + 25 + 5y = Dy + 37+ + 5y +9)

(" =3y 3Ty — )2 (Y 8y 21y + 4)
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