12a0935 (K12a0235)

/m Linearized knot diagam
6 7 10 2 5 11 12 4 1 9 8

(/
U Solving Sequence

26%3+110*11ﬁ5ﬁ768ﬁ4ﬁ9%12%637087011
C2 C1 Cio Cs Ce Ccr Cyq Cyg  Ci12

A knot diagranﬂ

Ideals for irreducible component#ﬂ)f Xpar

I = (42u™ = 107u* + - +4b+ 15, 8u™ —5u” +- - +4da — 3, v —4u™® + -+ 2u— 1)
Iy =(b-a vat+ad®+aut+uv’+a+u+1, u’+u®—1)
IF=0b-1,a-1, v’ +u?-1)

* 3 irreducible components of dim¢ = 0, with total 105 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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L I} =

(42u% —107Tu*+- - -+4b+15, 8u% —5u%+-...+4a—3, u

(i) Arc colorings
as =
ag =
az =

+1

u4

—2u% + 3u% ...

+3u+ 3
—10.5000u%® + 26. 7500u94 + -+ 7.75000u — 3.75000)

—3.75000u% + 14.5000u°* + - - - 4+ 7.25000u — 4.75000
7 ud + 17 94+,_.+ 141u—4

as =
B
ar = \—ud+u
19 3u92+~~7%u+%
ag = \ 1,95 _ 3,94 . _ 15,34 15,2
8 U U+ 5 +Tu
ud +ub —ut +1
ags = \ —u® + 2ub — 2u* + 202
A5 — BTy g Qu+2415
ag = |1y _ 10 94+---—£u+1
S 1195 4 43,94 4 45y 1L
arp = | 13495 _ 29 94+ +5u2—%u
(ii) Obstruction class = —1

(iii) Cusp Shapes = 11 u% +3 3u%t 4 29,18

_4u95+. .

-+2u—1)



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
c1,Cq u® +32u0 + - —6u+1
C2,Cs w4+ 4u® 4+ —2u—1
€3 u?® — 4u?® 4 ... 4 348300u — 31428
C4,Co u?® — 0 4. 45120 4 512
cr u?% — 4u + ... — 1638u — 193
cg,C11, C12 w4+ —10u—1
C10 w0 4 20u” + - — 142864u + 20513




(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
€1, C6 Y% +68y” + - 46y + 1
C2,Cs5 v —32y" +. - +6y+1
€3 y%% — 16y + - - — 14375034360y + 987719184
96 95
C4,Cy y~ —49y”° 4 - - - — 5898240y + 262144
7 y%% + 8y + ... — 678546y + 37249
€8, C11,C12 Y% +88y” + .. — 50y + 1
c10 4”0 + 36y%° + - -+ — 203007043282y + 420783169




(vi) Complex Volumes and Cusp Shapes

Solutions to I} vV —1(vol ++/—1CS) | Cusp shape
u = —0.673892 4 0.7473421
a= 0.35572 + 1.828061 —1.96032 — 4.548731 0

b= 1.40911 + 1.476751

u = —0.673892 — 0.7473421
a= 0.35572 — 1.828061 —1.96032 + 4.548731 0
= 1.40911 — 1.476751

= 0.610514 + 0.8005421
= —1.56996 + 0.963651 —6.80579 + 1.305641 0

= 0.610514 — 0.8005421
= —1.56996 — 0.963651 —6.80579 — 1.305641 0

b
U
a
b= —1.181540 — 0.2996851
U
a
b= —1.181540 + 0.2996851

= 0.979747 4 0.0469071
= 0.155311 — 0.9226811 —1.98868 — 1.544841 0
= 0.0381284 4 0.02757141

= 0.979747 — 0.0469071
= 0.155311 + 0.9226811 —1.98868 + 1.544841 0
= 0.0381284 — 0.02757141

u = —0.709327 4 0.7425471
a = —0.28755 — 1.742151 3.38377 — 1.261641 0
b= —1.25847 — 1.441661

u = —0.709327 — 0.7425471
a = —0.28755 + 1.742151 3.38377 4 1.261641 0
b= —1.25847 + 1.441661

u = —0.967386 4 0.0652921
a = —1.229590 — 0.5817371 | —4.83200 + 3.640591 0
b= —2.15051 — 0.418691

u = —0.967386 — 0.0652921
a = —1.229590 + 0.5817371 | —4.83200 — 3.640591 0
b= —2.15051 + 0.418691




b= 1.068090 — 0.6097351

Solutions to I v—1(vol +1/=1CS8) | Cusp shape
u = 1.030310 + 0.0512341
a = —0.193028 + 1.0963107 —7.53067 — 4.376691 0
b= —0.0651951 + 0.02135491
u = 1.030310 — 0.0512341
a = —0.193028 — 1.0963107 —7.53067 4 4.376691 0
b= —0.0651951 — 0.02135491
u= 0.733394 + 0.726335]
a = —0.95055 + 1.727741 3.78669 — 0.468781 0
b = —0.647889 + 0.8400397
u= 0.733394 — 0.7263351
a = —0.95055 — 1.727741 3.78669 4 0.468781 0
b= —0.647889 — 0.8400397
= 0.659051 4 0.7986211
a= 1.60539 — 1.266511 —0.15569 + 3.015497 0
b= 1.319350 — 0.0837071
u = 0.659051 — 0.7986211
a 1.60539 + 1.266511 —0.15569 — 3.015491 0
b= 1.319350 + 0.0837071
u= 0.762531 + 0.7012801
a= 0.57033 — 1.801631 —0.63753 — 4.160461 0
b= 0.232663 — 1.0208107
u= 0.762531 — 0.7012801
a= 0.57033 + 1.801631 —0.63753 4 4.160461 0
b= 0.232663 + 1.0208107
u = —0.960082
a= 1.35659 —1.13345 0
b= 2.25623
u= 0.707856 + 0.762895]
a= 1.32470 — 1.620471 0.77305 4 3.237601 0




Solutions to I}

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

Cusp shape

= 0.707856 — 0.762895]
= 1.32470 4+ 1.620471
1.068090 + 0.6097351

0.77305 — 3.237601

—0.775850 + 0.6997551
= 0.36075 + 1.445551
1.10144 + 1.113061

2.18338 4+ 1.935211

= —0.775850 — 0.6997551
0.36075 — 1.445551
1.10144 — 1.113061

2.18338 — 1.935211

0.665389 + 0.8268951
—1.81218 4 1.281621
—1.59046 + 0.044241

1.13562 + 7.071041

0.665389 — 0.8268951
= —1.81218 — 1.281627
—1.59046 — 0.044241

1.13562 — 7.071041

—0.730626 + 0.5776521
—0.65546 — 1.666991
—1.44919 — 1.070271

—3.32770 + 3.635591

—0.730626 — 0.5776521
—0.65546 + 1.666991
—1.44919 4 1.070271

—3.32770 — 3.635591

0.660642 + 0.8420591
1.91437 — 1.222011
1.70662 + 0.061271

—4.43080 + 10.742301

0.660642 — 0.8420591
1.91437 + 1.222011
1.70662 — 0.061271

—4.43080 — 10.742301

= 0.901488 + 0.2135401
= —0.510275 + 0.6240021
= —0.020787 — 0.1844671

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

—4.26322 — 0.285281




Solutions to I}

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

Cusp shape

= 0.901488 — 0.2135401
= —0.510275 — 0.6240021
—0.020787 + 0.1844671

—4.26322 4 0.285281

—1.073080 + 0.0999411
= —0.410079 — 0.7694361
—1.58578 — 0.517341

—6.36389 + 2.680951

= —1.073080 — 0.0999411
= —0.410079 + 0.7694361
—1.58578 4- 0.517341

—6.36389 — 2.680951

—1.083550 + 0.1315541
0.347074 + 0.9946741
1.54158 + 0.662961

—5.41947 4 6.784561

—1.083550 — 0.1315541
= 0.347074 — 0.9946741
1.54158 — 0.662961

—5.41947 — 6.784561

—0.784865 + 0.7810461
—0.09778 4 1.555591
0.73470 4 1.513721

1.86446 + 1.377511

—0.784865 — 0.7810461
—0.09778 — 1.555591
0.73470 — 1.513721

1.86446 — 1.377511

—1.105400 + 0.0772341
0.162873 + 0.6103521
1.42379 + 0.409841

—12.97280 4 0.505681

—1.105400 — 0.0772341
0.162873 — 0.6103521
1.42379 — 0.409841

—12.97280 — 0.505681

= 0.988693 + 0.5012631
= 0.452510 4+ 0.0762541
= —0.413738 + 0.8045531

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

—3.24273 + 0.344111




Solutions to I}

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

Cusp shape

= 0.988693 — 0.5012631
0.452510 — 0.0762541
—0.413738 — 0.8045531

—3.24273 — 0.344111

—1.101930 4 0.1411811
= —0.228488 — 1.0732101
= —1.46508 — 0.712551

—11.1619 + 10.34841

= —1.101930 — 0.1411811
= —0.228488 + 1.0732101
= —1.46508 4- 0.712551

—11.1619 — 10.34841

1.022000 +- 0.4837421
—0.668093 — 0.1270101
0.240155 — 0.9121021

—9.09474 + 3.585251

1.022000 — 0.4837421
—0.668093 + 0.1270101
0.240155 + 0.9121021

—9.09474 — 3.585251

0.992459 + 0.5525811
= —0.194835 — 0.3152361
= 0.706176 — 0.9475241

—3.69107 — 3.599981

= 0.992459 — 0.5525811
= —0.194835 + 0.3152361
= 0.706176 + 0.9475241

—3.69107 + 3.599981

= —0.968160 + 0.6325271
= —1.44301 — 1.249781
= —1.86779 — 0.402001

—4.11887 + 1.237031

= —0.968160 — 0.6325271
= —1.44301 + 1.249781
= —1.86779 + 0.402001

—4.11887 — 1.237031

= —0.841043 + 0.7995631
= 0.556872 — 1.2724501
= —0.11791 — 1.480911

4.25951 + 3.939641




Solutions to I}

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

Cusp shape

= —0.841043 — 0.7995631
0.556872 + 1.2724501
—0.11791 + 1.480911

4.25951 — 3.939641

—0.944916 + 0.6754401
1.34304 + 0.904871
1.63244 + 0.158451

1.65341 + 3.361961

= —0.944916 — 0.6754401
= 1.34304 — 0.904871
1.63244 — 0.158451

1.65341 — 3.361961

0.947334 + 0.6765701
= 1.42444 — 0.493631
2.17942 — 0.776751

—1.20862 — 1.147411

0.947334 — 0.6765701
1.42444 + 0.493631
2.17942 4 0.776751

—1.20862 + 1.147411

1.030590 + 0.5645621
0.333144 + 0.6233351
—0.66234 + 1.250951

—9.99197 — 6.194101

1.030590 — 0.5645621
0.333144 — 0.6233351
—0.66234 — 1.250951

—9.99197 4 6.194101

—0.855816 + 0.8218831
—0.85261 + 1.359621
—0.13500 + 1.714921

—0.87177 4 6.948891

—0.855816 — 0.8218831
—0.85261 — 1.359621
—0.13500 — 1.714921

—0.87177 — 6.948891

>~ & S| @ €|l @ 8> @ €| @ 8|l 9@ €8> © 8| @ 8|l & 8|l o &

0.967510 + 0.6890541
= —1.41955 + 0.958931
= —2.25006 + 1.181911

3.07239 — 4.954681
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Solutions to I7* V—=1(vol + /=1CS) Cusp shape
u= 0.967510 — 0.6890541
a = —1.41955 — 0.958931 3.07239 + 4.954681 0
b= —2.25006 — 1.181911
u = —0.914722 4 0.7760631
a = —1.207680 + 0.3822107 | 4.03238 4+ 1.969371 0
b= —0.933874 4 0.9335771
u = —0.914722 — 0.7760631
a = —1.207680 — 0.3822101 4.03238 — 1.969371 0
b= —0.933874 — 0.9335771
u = —0.982519 + 0.693996.1
a = —1.70891 — 0.826017 2.55755 + 6.747181 0
b = —1.91060 + 0.066421
u = —0.982519 — 0.693996.1
a = —1.70891 + 0.826011 2.55755 — 6.747181 0
b= —1.91060 — 0.066421
u = —0.948900 + 0.7438441
a= 151810+ 0.200151 1.36634 + 4.376371 0
b= 1.47656 —0.53578]
u = —0.948900 — 0.7438441
a= 1.51810—0.200151 1.36634 — 4.376371 0
b= 1.47656 4 0.535781
u=0.361572 + 0.7044551
a = —0.843864 + 0.4017137 | —8.11236 + 1.496741 | —7.32882 + 0.1
b= 0.071734 —0.899301/
u= 0.361572 — 0.704455]
a = —0.843864 — 0.4017131 | —8.11236 — 1.496741 | —7.32882 4 0.1
b= 0.071734 + 0.899301/
u= 0.987429 4 0.7023121
a= 1.34748 — 1.393651 —0.07409 — 8.803681 0

b= 2.26197 — 1.561321

11



Solutions to I7*

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

Cusp shape

= 0.987429 — 0.7023121
1.34748 + 1.393651
2.26197 4 1.561321

—0.07409 + 8.803681

—1.000220 + 0.6885301
1.84068 + 0.936531
2.06857 — 0.026141

—2.93811 + 10.029601

= —1.000220 — 0.6885301
= 1.84068 — 0.936531
2.06857 + 0.026141

—2.93811 — 10.029607

—0.914517 4 0.8023981
1.37299 — 0.730111
0.93505 — 1.336981

—1.052600 — 0.8907351

—0.914517 — 0.8023981
1.37299 4 0.730111
0.93505 + 1.336981

—1.052600 + 0.8907351

1.021260 + 0.7060151
0.96299 — 1.801671
2.01958 — 1.971041

—1.24695 — 8.688851

1.021260 — 0.7060151
0.96299 + 1.801671
2.01958 4 1.971041

—1.24695 + 8.688851

1.037260 + 0.689346.1
—0.61941 + 1.758201
—1.72572 + 2.005321

—8.08056 — 6.912841

1.037260 — 0.6893461
—0.61941 — 1.758201
—1.72572 — 2.005321

—8.08056 + 6.912841

0.225872 + 0.7120331
= 0.513021 — 0.3601241
= —0.584992 + 0.9878641

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

—6.75618 — 7.810091

—5.15386 + 6.014621
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Solutions to I}

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

Cusp shape

u = 0.225872 — 0.7120331
a= 0.513021 4 0.3601241
b = —0.584992 — 0.9878641

—6.75618 + 7.810091

—5.15386 — 6.014621

u = 1.028450 + 0.7189351

a = —0.99531 + 2.027851 0.03178 — 12.864601 0
b= —2.09188 + 2.150051

u = 1.028450 — 0.7189351

a = —0.99531 — 2.027851 0.03178 4+ 12.864601 0
b= —2.09188 — 2.150051

u = 1.036220 + 0.7232251

a= 093729 — 2.150161 —5.5765 — 16.59121 0
b= 2.07005 — 2.261901

u = 1.036220 — 0.723225]

a= 0.93729 + 2.150161 —5.5765 + 16.59121 0

b= 2.07005+ 2.261901

u= 0.229697 + 0.6664641
a = —0.546602 + 0.4703211
b= 0.553918 — 0.8241541

—1.13431 — 4.436131

—0.95866 + 6.404671

u= 0.229697 — 0.6664641
a = —0.546602 — 0.4703211
b= 0.553918 + 0.8241541

—1.13431 + 4.436131

—0.95866 — 6.404671

u = 0.315520 + 0.6144841
a= 0.723984 — 0.5448381
b = —0.295922 + 0.6574221

—1.97243 — 0.736911

—3.75682 4 0.031411

u= 0.315520 — 0.6144841
a= 0.723984 4 0.5448381
b= —0.295922 — 0.6574221

—1.97243 + 0.736911

—3.75682 — 0.031411

u= 0.670863
a= 10.469393
b= —0.0917950

—0.909292

—11.8320
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Solutions to I}

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

Cusp shape

= 0.061427 + 0.4789341
0.485445 — 1.0438101
—0.783729 4 0.1922591

—1.78729 — 2.066251

—0.29523 4 4.095741

0.061427 — 0.4789341
0.485445 + 1.0438101
= —0.783729 — 0.1922591

—1.78729 + 2.066251

—0.29523 — 4.095741

= —0.331467 + 0.2961571
= —0.06815 — 2.096021

—3.49051 + 3.351201

—0.14805 — 4.266111

—0.331467 — 0.2961571
—0.06815 + 2.096021
—0.861174 4 0.8279601

—3.49051 — 3.351201

—0.14805 + 4.266111

—0.111425 + 0.2993531
—0.50854 + 1.821301
0.676320 + 0.3241961

1.245250 4 0.5306271

6.10933 — 1.751001

—0.111425 — 0.2993531
= —0.50854 — 1.821301

U
a
b
U
a
b
U
a
b= —-0.861174 — 0.8279601
U
a
b
U
a
b
U
a
b= 10.676320 — 0.3241961

1.245250 — 0.5306271

6.10933 4 1.751001

14



II. I =(b—a, v’at+a’*+auvt+uv® +a+u+1, v>+u?®—1)

(i) Arc colorings
1
ag = O
ag —

az =

a5 —

a7 =

—u2a—au—a—u—2>

2

ag = —u‘a —au—1

ag =
u?a—u?—a—2u—1
a2 = —u?—a—2u—1
(ii) Obstruction class =1

(iii) Cusp Shapes = —u?a +au —a—5u—5

15



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
€1, €3, 11 (u® —u® +2u —1)?
C12
C2 (u? 4+ u? — 1)?
Cyq,Cg UG
2 2
Cs, C7,C10 (u3 — U +1)
3 2 2
C6, Cs (v’ +u”+2u+1)

16



(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
C1,C3,Cg (y3+3y2+2y_1)2
€8, C11, C12
@Oy -yt 2y - 1)
€10
C4,C9 316

17



(vi) Complex Volumes and Cusp Shapes

Solutions to I3 v—1(vol + /—1C5) Cusp shape
uw = —0.877439 + 0.7448621
a= 0.162359 + 0.9867321 5.656241 | —2.97732 — 5.455901

b= 0.162359 + 0.9867321

u = —0.877439 + 0.7448621
a = —0.500000 — 0.4244521
b = —0.500000 — 0.4244521

4.13758 4 2.828121

1.30443 — 3.862141

u = —0.877439 — 0.7448621
a= 0.162359 — 0.9867321
0.162359 — 0.9867321

— 5.656241

—2.97732 + 5.455901

= —0.877439 — 0.7448621
= —0.500000 + 0.4244521
= —0.500000 + 0.4244521

4.13758 — 2.828121

1.30443 + 3.862141

0.754878
= —1.16236 + 0.986731
= —1.16236 + 0.986731

—4.13758 — 2.828121

—7.82711 — 0.804151

0.754878
—1.16236 — 0.986731
= —1.16236 — 0.986731

b
U
a
b
U
a
b
]
a
b

—4.13758 + 2.828121

—7.82711 + 0.804151

18



L. Iy =(b—-1,a—1, v+ u?—-1)

(i) Arc colorings

= (o)

ag —

az =

aq =

ag =

u
a2 =\ —uy? +u

(ii) Obstruction class =1

(iii) Cusp Shapes = u? +u — 1

19



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
€1, €3, C11 wWow+ou—1
C12
Co u3 + u2 -1
Cyq,Cg u3
Cs, C7,C10 ud —u? 41
Cg, C8 wWHul+2u+1

20



(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
C1,C3,Cg y3+3y2+2y_1
€8, C11, C12
C2,C5,C7 y3_y2+2y_1
€10
C4,C9 313

21



(vi) Complex Volumes and Cusp Shapes

Solutions to I¥ V—1(vol +/=1CS) Cusp shape
u = —0.877439 + 0.7448621
a = 1.00000 0 —1.66236 — 0.562281
b= 1.00000
u = —0.877439 — 0.7448621
a = 1.00000 0 —1.66236 + 0.562281
b= 1.00000
u = 0.754878
a = 1.00000 0 0.324720
b= 1.00000

22



IV. u-Polynomials

Crossings u-Polynomials at each crossing

‘1 (u® —u® +2u— 1)) + 320" + - —6u+1)

€2 (u +u? = 1)) +4u® + - —2u— 1)

€3 (u = u? +2u — 1)) (u?® — 4u” + - - + 348300u — 31428)
¢4, Cg u? (u?® —u® 4 .- 4+ 512u + 512)

% (® —u? + 1)) + 40 + - = 2u — 1)

Co (v 4+ u? +2u+ 1)) + 320" + - —6u+1)

cr (u® —u? + 1)) (u — 4u” + - — 1638u — 193)

Cg ((u? + v 4+ 2u + 1)) (0 + 4u® + -+ — 10u — 1)

c10 (u® = u? + 1)) (u” + 200 + - - - — 142864u + 20513)
€11, C12 (u* —u? +2u — 1)*)(u?® + 4u” + - — 10u — 1)
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V. Riley Polynomials

Crossings Riley Polynomials at each crossing
c1,C6 (W +3y° +2y — 1)*)(y”° + 68y + - + 6y + 1)
Ca,C5 (0 —y*+2y— 1)*) (Y =329+ + 6y + 1)
c3 (v* +3y° +2y — 1)°
(% — 16y 4 - - — 14375034360y + 987719184)
€4, Co y?(y?% — 49y”° + - - — 5898240y + 262144)
e ((y° — %+ 2y — 1))y + 8y” + - - - — 678546y + 37249)
cg,C11,C12 ((y3 + 3y2 + 2y — 1)3)(y96 + 88y95 + = 50y + 1)
10 (v* —y*+2y - 1)°

- (y° + 369”4 - - - — 203007043282y + 420783169)
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