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' 58 —>4—>9—>3->711>12>10—>6-—> 2 — 1 —=>> C5,C10,C12
A knot diagranﬂ €4 Cg C3 CT Ci1 Cg C C2

Ideals for irreducible component#ﬂ)f Xpar

I = (8.94586 x 105%u™ — 2.69400 x 10%*u™ + - - + 1.31582 x 10°°b + 4.80004 x 10,

5.16081 x 10%u™ 4 2.32979 x 10%54™ + ... 4 1.31582 x 10%a — 4.81901 x 106, u™ + 20" + ...

I = (2u* — 3u® + 8u? +3b — Tu+ 5, 2u® — 3u® + 8u® +3a — Tu + 5, u® —u* + 4u® — 3u® 4+ 3u — 1)
IY = (—au+ 11b — 8a + 4u — 1, 2a* + au — 2a + Tu + 9, u* + 2)

I ={a, b+v+2, v*+3v+1)

* 4 irreducible components of dim¢ = 0, with total 85 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

— 20u —


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

L I} =

(8.95x 106443 —2.69x 1054472 4. . . +1.32 X 10%6b+4.80 X 10%¢, 5.16 x 1055073+
2.33 X 1055472 + ... +1.32 x 10%6a — 4.82 x 10%6, v + 2473 ... — 20u — 4)

(i) Arc colorings

()

a5 =
0
ag = U
1
a4 = u
ag = <u3 + u>
’LL
ag == u
u
a? == u
—0.392213u™ — 0.177060u"2 + - - - + 27.1492u + 3.66236
—0.0679870u™ + 0.0204739u"2 + - - - — 8.72485u — 3.64795
—0.355590u™ — 0.176374u™? + - - - + 34.8706w + 5.46603
=\ —0.0313639u7% 4 0.0211600u7% + - - - — 1.00340u — 1.84428
—0.852587u" — 1.272106"% + - - - + 13.2517u + 3.41225
0.207785u™ + 0.612327u" + - - - — 5.79693u — 0.899362
1.17691u"3 4+ 1.95949u"% 4 - - - — 19.1812u — 3.66683
as = \ —0.0813988u"® — 0.326325u7% + - - - — 7.72533u + 0.765144
1.04202u™3 + 1.78916u"® + - - - — 30.0854u — 4.47897
az = \(0.0488339u73 4+ 0.413592u7% + - - - + 12.6335u + 1.99163
1.21027u™ + 2.52965u72 + - - - — 18.7639u — 4.59000
a1 = | 0.149898u"3 + 0.645216u"2 + - - - 4+ 0.284782u — 0.278393
(ii) Obstruction class = —1

(iii) Cusp Shapes = 3.89182u" + 7.30859u72 + - - - — 106.915u — 60.8282



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
1 u™ +36u™ + - -+ 9145u + 361
C2,C5 W4+ 4 81w+ 19
C3,Cy4,C7 u74_2u73+_._+20u_4
Cs
Cg, C11 u™ = 2u™ . 4 T68u — 288
Cg, C10, C12 Wt =+ 4 T6u+9




(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
€1 Y™+ 12y + ... — 14397001y + 130321
€2, C5 y™ —36y™ + - — 9145y + 361
e y™ +86y™ + - — 144y + 16
Cs
C6, C11 y™ — 4297 + ... — 2096640y + 82944
€9, €10, C12 y™ — Ty 4+ + 578y + 81




(vi) Complex Volumes and Cusp Shapes

Solutions to I} Vv—1(vol +/—1C5) Cusp shape
0.607505 + 0.7414681
= —0.183425 — 1.0587201 | —4.07736 — 6.360261 0

—1.40832 — 0.479401

0.607505 — 0.7414681
—0.183425 4 1.0587201 | —4.07736 + 6.360261 0
—1.40832 + 0.479401

—0.667561 + 0.6822901
0.256038 — 1.2076701 | —6.73194 + 12.033701 0
1.72165 — 0.74796.1

—0.667561 — 0.6822907
0.256038 + 1.2076701 | —6.73194 — 12.033701 0
1.72165 + 0.747961

—0.559459 + 0.669706.1
—0.35510 + 1.561591 —0.91245 4 7.708371 0
—1.65441 + 0.916621

—0.559459 — 0.669706.1
—0.35510 — 1.561591 —0.91245 — 7.708371 0
—1.65441 — 0.916621

—0.038593 + 0.865679.1
= —0.593774 4+ 0.9247281 2.31614 — 1.355231 | —12.00000 - 0.1
0.028979 + 0.3031371

—0.038593 — 0.8656791
—0.593774 — 0.9247281 2.31614 4 1.355231 | —12.00000 +- 0.1
0.028979 — 0.3031371

0.360711 + 0.7821361
0.797293 + 0.3956221 1.68880 — 3.092771 0
0.224581 — 0.2449461

0.360711 — 0.7821361
0.797293 — 0.3956221 1.68880 + 3.092771 0
0.224581 + 0.2449461

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




Solutions to I}

V=1(vol + /=1CS)

Cusp shape

= —0.773386 + 0.3242181
= —0.325616 + 0.9966341
= —1.43090 — 0.201611

—7.80941 — 7.242561

—12.00000 4 0.1

= —0.773386 — 0.3242181
= —0.325616 — 0.9966341
= —1.43090 + 0.201611

—7.80941 + 7.242561

—12.00000 4 0.1

= 0.410374 + 0.6904761
= 0.079542 + 1.3271801
= 1.194690 + 0.6542811

1.22679 — 2.852281

—8.14859 + 5.248881

= 0.410374 — 0.6904761
= 0.079542 — 1.3271801
= 1.194690 — 0.6542811

1.22679 + 2.852281

—8.14859 — 5.248881

= 0.514460 + 0.6131641
= —1.102640 — 0.8823281
= —0.253876 + 0.4232231

—3.73773 — 5.340291

—14.6182 + 6.54731

0.514460 — 0.6131641
—1.102640 4 0.8823281
—0.253876 — 0.4232231

—3.73773 + 5.340291

—14.6182 — 6.54731

= —0.436354 + 0.6673101
= 0.283686 — 0.8958131
= 1.52973 4 0.279511

—9.67609 + 2.666951

—17.4503 — 3.93051

= —0.436354 — 0.6673101
= 0.283686 + 0.8958131
= 1.52973 — 0.279511

—9.67609 — 2.666951

—17.4503 + 3.93051

= 0.382623 + 1.1416601

= —0.604968 + 0.0877951

= —0.409174 — 0.9001287 | —1.49710 — 2.181361 0
= —0.604968 — 0.0877951
= 0.382623 — 1.1416601
= —0.409174 + 0.9001287 | —1.49710 + 2.181361 0




Solutions to I7* V—=1(vol + /=1CS) Cusp shape
u=0.761356 + 0.2036831
a = —0.133816 + 0.6742621 | —5.69528 + 1.81465] | —16.3182 4 0.1
b= 1.153300 — 0.1166917
u= 0.761356 — 0.2036831
a = —0.133816 — 0.6742621 | —5.69528 — 1.81465] | —16.3182 4 0.1

b= 1.153300 + 0.1166911

u = —0.429289 + 0.5866071
a= 0.16786 — 2.191681
b= 1.30415 — 1.083431

—2.40757 4 2.562891

—14.9241 — 4.96421

u = —0.429289 — 0.5866071
a= 0.16786 + 2.191681
b= 1.30415 + 1.083431

—2.40757 — 2.562891

—14.9241 + 4.96421

u = —0.638318 + 0.2689891
a= 0.405828 — 1.0161501
b= 1.49765 + 0.094271

—2.09894 — 3.647461

—14.7101 + 4.28001

u = —0.638318 — 0.2689891
a= 0.405828 + 1.0161501
b= 1.49765 — 0.094271

—2.09894 + 3.647461

—14.7101 — 4.28007

u = —0.083637 + 1.3445501

a = —0.77219 4 1.923541 2.73777 — 1.049811 0
b= —0.62622 + 1.380191

u = —0.083637 — 1.3445501

a = —0.77219 — 1.923541 2.73777 4+ 1.049811 0
b= —0.62622 — 1.380191

u = —0.312075 + 1.3254801

a= 0.811130 — 1.137160I | —2.60689 — 3.353241 0
b= 0.722128 — 0.2537501

u = —0.312075 — 1.3254801

a= 0.811130+ 1.1371601 | —2.60689 + 3.353241 0

b= 0.722128 + 0.2537501




Solutions to I}

V=1(vol + v=1CS)

Cusp shape

0.545002 + 0.3211381
—0.082844 — 0.4886851
= 0.990683 + 0.6718221

—4.59270 4+ 1.673111

—16.9582 + 0.39851

0.545002 — 0.3211381
= —0.082844 + 0.4886851
0.990683 — 0.6718221

—4.59270 — 1.673111

—16.9582 — 0.39851

—0.325449 + 0.5323581
0.59075 — 1.408621
—0.224777 — 0.2374581

—1.49527 4 1.175291

—9.83671 — 1.848431

—0.325449 — 0.5323581
0.59075 4 1.408621
—0.224777 4 0.2374581

—1.49527 — 1.175291

—9.83671 + 1.848431

0.044226 + 0.5816851
= 0.42124 — 2.21522]
—0.434104 — 1.0364801

—0.913331 + 0.9065791

—10.85003 — 0.712331

0.044226 — 0.5816851
0.42124 4 2.215221
—0.434104 + 1.0364801

U
a
b
U
a
b
]
a
b
U
a
b
]
a
b
]
a
b

—0.913331 — 0.9065791

—10.85003 + 0.712331

u= 0.08277 + 1.449361
a = —2.31320 — 0.958401

b= —2.80340 — 1.071801

1.013510 — 0.3255271

u= 0.08277 —1.449361
a = —2.31320 4 0.958401
b= —2.80340 + 1.071801

1.013510 + 0.3255271

u = —0.382429 + 0.3622601
a = —0.434039 + 0.7982701
b= —1.72137 — 0.261541

—3.09747 + 0.409951

—17.3230 — 6.90391

u = —0.382429 — 0.3622601
a = —0.434039 — 0.7982701
b= —1.72137 + 0.261541

—3.09747 — 0.409951

—17.3230 + 6.90391




Solutions to I}

V=1(vol + v=1CS)

Cusp shape

= 0.501836 + 0.0001761
= 0.258344 + 0.4126711
= —0.700497 — 0.2885921

—0.628535 + 0.1088621

—11.90695 + 0.351881

= 0.501836 — 0.0001761
= 0.258344 — 0.4126711
= —0.700497 + 0.2885921

—0.628535 — 0.1088621

—11.90695 — 0.351881

= —0.06225 + 1.502681
= 0.35254 — 2.427807
= 0.292023 — 1.2189501

—4.75549 + 1.529001

= —0.06225 — 1.502681
= 0.35254 4 2.427801
= 0.292023 + 1.2189501

—4.75549 — 1.529001

u = —0.07068 + 1.524651
= 1.88422 — 0.827431
b= 1217873 —0.303151

Q

3.33353 + 1.768631

u = —0.07068 — 1.524651
a= 1.88422 4 0.827431
b= 2.17873 +0.303151

3.33353 — 1.768631

u = —0.362675 + 0.2864581
a= 1.62379 + 2.919891
b= —0.876997 + 0.5080321

—10.87560 + 0.29586.1

—20.8413 — 9.32111

u = —0.362675 — 0.2864581
a= 1.62379 —2.919891
b= —0.876997 — 0.5080321

—10.87560 — 0.295861

—20.8413 + 9.32111

u = —0.09170 + 1.566411
a= 0.106439 + 0.6042111
b= 0.786542 + 0.1600861

5.71104 + 2.673491

u = —0.09170 — 1.566411
a= 0.106439 — 0.6042111
b= 0.786542 — 0.1600861

5.71104 — 2.673491




Solutions to I} V—1(vol +1/=1CS) | Cusp shape
u=0.04751 + 1.569021
a= 0.61041 4 2.243461 6.42184 4 0.339721 0
b= 0.99106 + 1.543361
u= 0.04751 — 1.569021
a= 0.61041 — 2.243461 6.42184 — 0.339721 0
b= 0.99106 — 1.543361
u = —0.11939 4 1.570461
a = —0.79528 + 2.645991 4.90324 4 4.540991 0
b= —1.06004 + 1.808921
u = —0.11939 — 1.570461
a = —0.79528 — 2.645991 4.90324 — 4.540991 0
b= —1.06004 — 1.808921
u= 0.14833 + 1.573611
a= 0.473364 — 0.0252251 3.62172 — 7.755921 0
b= —0.351936 — 0.4107861
u= 0.14833 — 1.573611
a= 0.473364 4 0.0252251 3.62172 4 7.755921 0
b= —0.351936 + 0.4107861
u = —0.16764 4+ 1.592811
a= 1.15342 — 2.362441 6.70349 4 10.407401 0
b= 1.61348 — 1.606541
u = —0.16764 — 1.592811
a = 1.15342 + 2.362441 6.70349 — 10.407401 0
b= 1.61348 + 1.606541
u = 0.12065 4 1.598821
a = —0.96141 — 1.833171 9.01239 — 4.839641 0
b= —-1.43763 — 1.186631
u= 0.12065 — 1.598821
a = —0.96141 + 1.833171 9.01239 + 4.839641 0

b= —1.43763 4 1.186631
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Solutions to I} V—1(vol +1/=1CS) | Cusp shape
u = —0.13360 + 1.598951
a = —1.44072 4+ 0.675571 —1.95351 + 4.806871 0
b= —1.80299 — 0.019557
u = —0.13360 — 1.598951
a = —1.44072 — 0.675571 —1.95351 — 4.806871 0
b= —1.80299 + 0.019557
u = —0.21190 + 1.598461
a = —1.20844 + 2.040501 0.8816 + 15.32591 0
b= —1.81241 4 1.293071
u = —0.21190 — 1.598461
a = —1.20844 — 2.040507 0.8816 — 15.32591 0
b= —-1.81241 — 1.293071
u= 0.18569 4 1.616601
a= 1.01642 4 1.532621 3.86130 — 9.355131 0
b= 1.55579 + 0.868921
u= 0.18569 — 1.616601
a= 1.01642 — 1.532621 3.86130 + 9.355131 0
b= 1.55579 — 0.868921
u = —0.02145 4+ 1.629351
a= 0.039433 — 0.3796941 10.84750 — 1.025171 0
b= —0.521747 — 0.0737381
u = —0.02145 — 1.629351
a= 0.039433 4 0.3796941 10.84750 4 1.025171 0
b= —0.521747 + 0.0737381
u=0.08779 4 1.629941
a = —0.272775 4 0.1236911 9.99358 — 4.739081 0
b= 0.280139 + 0.2775531
u= 0.08779 — 1.629941
a = —0.272775 — 0.1236911 9.99358 + 4.739081 0
b 0.280139 — 0.2775531
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Solutions to I V—1(vol + /—1CS) Cusp shape
u = 0.355126
a= 0.787893 —0.670068 —14.5670
b= —0.561465
u = —0.273544
a = —0.903552 —2.88449 —51.7460
b= —2.51009
u = 0.04621 4 1.7284271
a= 0.110542 4 0.1389181 8.82291 — 3.586721 0
b= 0.197044 — 0.2489261
u = 0.04621 — 1.72842]
a= 0.110542 — 0.1389181 8.82291 + 3.586721 0

b= 0.197044 + 0.2489261
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II. ¥ = (2u* — 3u® 4+ 8u? + 3b — Tu + 5, 2u* — 3u® + 8u? + 3a — Tu +
5, u® —u* 4+ 4u® — 3u? + 3u — 1)

(i) Arc colorings

o ()

0
ag = \u
1
a4: _u2
—Uu
ag = \ud+u
u? +1
a3 = —’LL4—2’LL2
U
ar = \u
2,4 3_8,2, 17 5
—su”+u’ —3u"+su—3
P (VR R
3 3 3 3
2,4 3_8,2, 17 5
—su”tu’—3u”+u—3
algz(_gu4+u3_§ 2—}—;}11,—%)
3 3 3 3
C2yd B o824y B
alo—(_§u4+2u3+ _|_130u_35>
3 3 3
U
a6— u
u? + 2u
az = \ —yt 44 —3uZ+2u—1

(ii) Obstruction class =1

(iii) Cusp Shapes = — Lot + Lhy3 — Ty2 4 88y — 137

13



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
C1,C3,C4 w —ut+4u® -3 +3u—1
€2 u —ut 4w u—1
= urut —ut a1
Ce, C11 u®
c7,C8 Wt et 4P +3u+3u+1
€9, C10 (u—1)°
C12 (’LL =+ 1)5

14



(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
C1,C3,C4 y5+7y4+16y3+13y2+3y_1
C7,C8
2, Cs v -yt 4y’ -3y + 3y — 1
C6, C11 y5
€9, C10, C12 (y— 1>5

15



(vi) Complex Volumes and Cusp Shapes

Solutions to I3

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

Cusp shape

S
|

0.233677 + 0.8855571
0.046507 + 0.8158691
0.046507 + 0.8158691

0.17487 — 2.213971

—9.22580 + 4.042891

0.233677 — 0.8855571
0.046507 — 0.8158691
0.046507 — 0.8158691

0.17487 + 2.213971

—9.22580 — 4.042891

0.@@@‘@:@@
I

0.416284
—1.10533
—1.10533

—2.52712

—12.4170

0.05818 + 1.691281
0.172825 — 0.6493951
0.172825 — 0.6493951

9.31336 — 3.331741

—4.67696 — 1.073051

> R |l & &

0.05818 — 1.691281
0.172825 + 0.6493951
0.172825 + 0.6493951

9.31336 + 3.331741

—4.67696 + 1.073051

16



IIL. I¥ = (—au + 11b — 8a + 4u — 1, 2a® + au — 2a + Tu + 9, u® + 2)

(i) Arc colorings

o= ()
o= (1)
- (o)
w= (2)
= (o)
o= (1)

(NN

a
ail = <0.0909091au 4+ 0.727273a — 0.363636u + 0.0909091>
0.181818au + 0.454545a — 0.727273u + 0.181818
a12 = \ 0.272727au + 0.181818a — 1.09091wu + 0.272727
—0.0909091au + 0.272727a — 1.13636w + 0.909091
a10 = \ —0.181818au + 0.545455a — 0.272727u + 0.818182
0.0909091au — 0.272727a — 0.863636w + 1.09091
ag — 1
(0.0909091au —0.272727a — 0.863636u + 0.0909091)
ag — 1
(0.0909091au —0.272727a — 0.863636u + 1.09091)
a1 = 1

(ii) Obstruction class =1

(iii) Cusp Shapes = —16

17



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
C1,Cs (u — 1)4
€2 (u+1)*
03,04,67 (u2 +2)2
Cs
Cg,C12 (u2 —Uu— 1)2
€9, €10, C11 (u? +u—1)2

18



(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
C1,C2,C5 (y_ 1)4
03,04,67 (y+2)4
Cs
€6, C9, C10 (yQ — 3y + 1)2
C11,C12

19



(vi) Complex Volumes and Cusp Shapes

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

U = 1.4142101
a = —0.61803 + 2.018151 —5.59278 —16.0000
b= —0.618034 + 0.8740321
U = 1.4142101
a= 1.61803 —2.725261 2.30291 —16.0000
b= 1.61803 — 2.288251
U = — 1.4142107
a = —0.61803 — 2.018151 —5.59278 —16.0000
b= —0.618034 — 0.8740321

= — 1.4142101
a= 1.61803 + 2.725261 2.30291 —16.0000
b= 1.61803 + 2.288251

20



IV. I ={(a, b+ v+ 2, v2+3v+ 1)

(i) Arc colorings

o= (o)

o (o)
=0
o= (o)
w0
- ()
o= (o)
we= (27)
o= ()
e ()
w= (71
o= (30

(ii) Obstruction class =1

(iii) Cusp Shapes = —6

21



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossin
Yy
2
C1,C2 (u — 1)
C3,C4,C7 u?
(&)
] (u+1)?
2 1
C6, C9, C10 u” 4+ u—
C11,C12 u—u—1

22



(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
2
C1,C2,C5 (y_l)
€3,C4,C7 y?
Cs
Ce6, C9, C10 y2 —3y+1
C11,C12

23



(vi) Complex Volumes and Cusp Shapes

Solutions to I} vV—1(vol +/—1CS) Cusp shape
v = —0.381966
a= 0 —2.63189 —6.00000
b= —1.61803
v = —2.61803
a= 0 —10.5276 —6.00000
b= 0.618034

24



V. u-Polynomials

Crossings u-Polynomials at each crossing
1 (u—1)%(u® — u* + 4u® — 3u® + 3u — 1)
(u™ 4 36u™ + - - 4 9145u + 361)
€2 (u=D?)(u+D)*W® —u* 4+ +u— 1) (™ +4u™ + - 4 8lu + 19)
3, Cq w?(u? +2)%(u® —ut 4+ 3u—1)(u™ =20 4+ 20u — 4)
Cs (u—DHu+1)*W® +u* 4+ +u+ D)™ +4u™ - 4 8lu + 19)
C6 u’(u? —u—1)2(u? +u—1)(u™ — 2u™ + - - 4+ 768u — 288)
c7, 8 w?(u? +2)%(u® +ut 4+ 3u+ )™ - 20" 4 200 — 4)
€9, C10 (u—1)")(?+u—1)3W™ —9u™ + -+ 76u+9)
c11 w(u? —u—1)(u? +u—1)%w™ —2u™ + .- + 768u — 288)
C12 (u+ 1)) (u? —u—1)3 ™ —9u™ + -+ T6u +9)
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VI. Riley Polynomials

Crossings Riley Polynomials at each crossing
c (y — 1)5(y° + 7y* +16y° + 13y> + 3y — 1)
C(y™ 1297 4 -+ — 14397001y + 130321)
e, 5 (y— 1%y —y* +4y® — 3y° + 3y — 1)
(Y™ —36y™ + - — 9145y + 361)
€3, €4, C7 v (y+2)' (" + Ty' + 16y° + 13y* + 3y — 1)
Cs (Y™ 4 86y™ 4 - - — 144y + 16)
C6,C11 P (y? — 3y + 1)3(y™ — 4297 + .- — 2096640y + 82944)
€9, €10, C12 (y—=1D°)(y* =3y +1)*(y™ — 71y™ + - - + 578y + 81)
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