12”0085 (K12n0085)

; /’\g, Linearized knot diagam
ﬂ} O\ AR

)(12 5 6 2 8 3 10 5 12 7 9 11

3 { W
\\_‘ / Solving Sequence
1

8’104>7»3711»6*>5—>94>12—»2ﬁ>1—>4%>03,09,012
A knot diagranﬂ ¢z Cio G €5 €3 Cii C2 €1 4

Ideals for irreducible component#ﬂ)f Xpar

I} = (—8.01204 x 10%°u*® + 1.50405 x 107'** + - .. 4+ 3.33019 x 10°'b — 2.86123 x 10°%,
—5.16653 x 10%4* +9.63398 x 10%%u** + - +3.33019 x 10”'a — 3.97217 x 10%2,
u® —2u® ... 4 320 + 32)
I = (u® —2u" + 3ub — 3u® 4 4u* — 4u® + 3u® + b — 2u + 1,
3u® — 4u” 4+ 8ub — Tu® + 13u* — 9u® + 11u? +a — 6u + 6, u® —u® +2u” — ub + 3u® —ut + 203 Fu+1)

IV = (a, —16v* +470% — 3602 + 29b 4+ 104v + 5, v° — 3v* + 30% — 8?2 + v — 1)

* 3 irreducible components of dim¢ = 0, with total 60 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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I I} = (—8.01 x 10°°u*® 4 1.50 x 10°*u** 4 ... + 3.33 x 10°'b — 2.86 X
1092, —5.17 x 10%°u%® + 9.63 x 10%%u** + ... + 3.33 x 10%'a — 3.97 x

1092, w46 — 2u*5 4 ... 4 32u + 32)

(i) Arc colorings
1
as
aio = )

0. 155142u45 0.289292u4* + - .. + 3.45866u + 11.9278
0.240588u* — 0.451642u** + - - - + 31.6377u + 8.59181

ud +u>

0.180370u* — 0.347609u** + - - - + 22.1880u + 3.90329 >

ag = (o 00906533u*® — 0.0528530u** - - - - — 1.97758u — 5.86471

0.00906533u* — 0.0528530u4* + - - - — 1.97758u — 5.86471
0.0972359u% — 0.101045u** + - - - + 18.1876w + 12.7399 )

0.189435u* — 0.400462u** + - - - + 20.2104u — 1.96143 )

0.0831514u* — 0.0596108u** + - - - + 23.5834u + 14.7786

0.0216467u*> — 0.00784512u** + - - - + 11.4970u + 5.02842
0.118455u* — 0.115438u** + - - - + 27.8576w + 16.6339

—0.0465827u*® 4+ 0.0735841u** + - - - — 26.1646u + 6.17270
0.203398u%® — 0.521213u** + - - - + 12.7874u — 10.4351

0.0140845u% — 0.0414345u** + - - - — 5.39582u — 2.03877
a1 =\ —0.0959655u%> + 0.0891363u** + - - - — 23.6096u — 14.3541

( 0.422424u*> — 0.812824u** + - - - + 41.9060u + 18.8214 )
aq =

a9 =

—0.0860042u® + 0.279668u** + - - - — 6.21471u + 14.2803

(ii) Obstruction class = —1

(iii) Cusp Shapes = 2.27338u*® — 5.41938u** + - - - + 115.558u — 6.90034



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing

a1 u?® 4+ 610 + - - 4+ 625040 + 1

Co,Cy uf — 11u® + - +260u — 1

3, Co ut® 4+ 8ut® + - + 9216w + 512

Cs,C8 ul® —3u® o 2u—1

c7,C10 w20+ — 320432

C9, C11 w4 T b b dut 1
c12 uls —17ut 4+ —22u+ 1




(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing

1 y*® — 141y" + -+ — 3903085204y + 1

C2,C4 Y0 —61y%° + ... — 62504y + 1

€3, Cg Y% + 60y*° + - - — 71827456y + 262144

Cs5,C8 Yy -yt 4. - 32y +1

7, ¢10 y*0 +36y*° + - + 8704y + 1024

Cg,C11 Y1 — 1Ty - 22y 1
19 y* + 31y + -+ 246y + 1




Solutions to I}

(vi) Complex Volumes and Cusp Shapes

V=1(vol + y=1C)

Cusp shape

u = —0.378169 + 0.9440811
a= 0.311249 — 0.2675421
b= 0.391023 — 0.2097531

0.00959 — 1.790951

3.07595 + 1.446961

u = —0.378169 — 0.9440811
0.311249 + 0.2675421
0.391023 + 0.2097531

b:

0.00959 + 1.790951

3.07595 — 1.446961

0.733270 + 0.6233471
0.092842 + 0.7538291
b= —0.073700 + 0.1624561

u =

a =

3.69426 — 1.196791

10.96091 + 0.326801

uw= 0.733270 — 0.6233471
= 0.092842 — 0.7538291
—0.073700 — 0.1624561

3.69426 + 1.196791

10.96091 — 0.326801

—0.172617 + 1.096660.1
0.353108 — 0.0991871
= —0.924288 — 0.1550021

—2.08149 — 2.372091

2.00000 + 4.293231

—0.172617 — 1.0966601
= 0.353108 +0.0991871
= —0.924288 + 0.1550021

—2.08149 4 2.372091

2.00000 — 4.293231

= 0.863631 + 0.0080811
0.668878 — 0.4925091
0.385328 + 1.0244901

—1.00247 4- 2.857191

—1.18117 — 7.519031

0.863631 — 0.0080811
0.668878 + 0.4925091
0.385328 — 1.0244901

—1.00247 — 2.857191

—1.18117 4 7.519031

0.681454 + 1.0557601
0.120812 + 0.2623491
0.266053 — 0.1215471

2.40464 + 6.605831

0.681454 — 1.0557601
= 0.120812 — 0.2623491
= 0.266053 + 0.1215471

2.40464 — 6.605831




Solutions to I}

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

Cusp shape

= —0.668016 + 0.1326681
= 2.07679 — 1.437041
0.55122 — 1.513521

—0.282269 4 0.0671411

—3.72609 — 3.285401

—0.668016 — 0.1326681
= 2.07679 4 1.437041
= 0.55122 + 1.513521

—0.282269 — 0.0671411

—3.72609 + 3.285401

= —0.023048 + 1.3655101

= —0.38400 — 1.875111 —8.03047 + 4.158461 0
= 0.22263 4 1.675891

= —0.023048 — 1.3655101

= —0.38400 4 1.875111 —8.03047 — 4.158461 0

0.22263 — 1.675891

= —0.114821 + 0.5998641
2.68162 + 4.456851
—0.366474 — 1.0067501

0.67146 4 1.379941

—4.76488 — 1.122571

—0.114821 — 0.5998641
= 2.68162 — 4.456851
= —0.366474 + 1.0067501

0.67146 — 1.379941

—4.76488 4+ 1.122571

= —0.112394 + 1.3895401
= —0.32079 — 1.750331
= 0.52928 4+ 2.756311

—5.00017 — 2.002571

= —0.112394 — 1.3895401
= —0.32079 + 1.750331
= 0.52928 — 2.756311

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

—5.00017 + 2.002571

= —0.33097 + 1.389991
= 0.40326 + 1.521931
0.86712 — 2.247901

—4.56947 — 3.996331

—0.33097 — 1.389991
0.40326 — 1.521931
0.86712 + 2.247901

—4.56947 + 3.996331




Solutions to I}

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

Cusp shape

= 1.43559 4 0.209201
0.0826736 — 0.08736671
—0.35430 + 1.770501

—9.88679 — 7.228871

1.43559 — 0.209207
= 0.0826736 4 0.08736671
—0.35430 — 1.770501

—9.88679 + 7.228871

—1.44123 + 0.249261
0.0867294 — 0.08595791
—0.05866 + 1.663241

—9.81126 — 1.053991

—1.44123 — 0.249261
0.0867294 + 0.08595791
—0.05866 — 1.663241

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

—9.81126 + 1.053991

u = —0.059330 + 0.5239601
a= 0.581860 — 0.1559901
b= 0.354786 — 0.6618011

—0.00303 — 1.482321

—0.37531 + 3.955651

u = —0.059330 — 0.5239601
a= 0.581860 + 0.1559901
b= 0.354786 4+ 0.6618011

—0.00303 + 1.482321

—0.37531 — 3.955651

—0.518539
1.22775
b 0.266871

1.19409

8.46120

u= 0468629+ 0.2186171
a= 290732 —0.597991
b = —0.422461 + 0.2384301

—2.59187 — 0.055841

—4.82458 — 1.574081

0.468629 — 0.2186171
a= 290732+ 0.597991
b = —0.422461 — 0.2384301

u =

—2.59187 4 0.055841

—4.82458 4- 1.574081

u = —0.036031 + 0.4974951
a= 0.0857590 — 0.09072071
b= —0.486106 + 1.1211407

—4.57386 — 4.465771

—14.2933 + 6.33761




Solutions to I}

V=1(vol + v=1CS)

Cusp shape

u = —0.036031 — 0.4974951

0.0857590 + 0.09072071

b= —0.486106 — 1.1211407

—4.57386 + 4.465771

—14.2933 — 6.33761

u = —0.01432 + 1.503221

a =

0.01812 — 1.610251

b= —0.329831 + 1.3216101

—6.74889 — 1.487021

u = —0.01432 — 1.503221

a =

0.01812 4 1.610251

b= —0.329831 — 1.3216107

—6.74889 + 1.487021

u =

0.42976 + 1.479361

a = —0.49516 4 1.505931
b= —0.55785 — 1.328921

—5.92831 + 7.903641

0.42976 — 1.479361

a = —0.49516 — 1.505931
b= —0.55785 + 1.328921

—5.92831 — 7.903641

u = —0.454217

a =

b=

13.1649
2.50456

—0.417366

104.440

0.22265 + 1.548781

a = —0.805531 — 0.1711471
b= —0.575158 + 0.1786031

—8.83417 + 3.292981

0.22265 — 1.548781

a = —0.805531 + 0.1711471
b= —0.575158 — 0.1786031

—8.83417 — 3.292981

0.75835 4 1.485481
0.71873 — 1.303341
0.71630 + 1.887521

—13.8837 + 14.95901

0.75835 — 1.485481
0.71873 4 1.303341
0.71630 — 1.887521

—13.8837 — 14.95901




Solutions to I7*

vV—1(vol 4+ +/—1CS)

Cusp shape

= —0.78780 + 1.48222]
= —0.848946 — 0.8789581
—0.33270 + 1.506851

—13.6512 — 6.79591

—0.78780 — 1.482221
= —0.848946 + 0.8789581
= —0.33270 — 1.506851

u
a
b
u
a
b

—13.6512 4 6.79591

u = —0.49918 + 1.648131
0.36892 + 1.380781
b= 0.51136 — 1.964401

—16.0716 — 8.07341

u = —0.49918 — 1.648131
a= 0.36892 — 1.380781
b= 0.51136 + 1.964401

—16.0716 + 8.07341

= 0.53098 + 1.649101
= —0.650566 + 1.0908201
—0.19927 — 1.719751

—15.9425 — 0.11231

0.53098 — 1.649101
= —0.650566 — 1.0908201
= —0.19927 + 1.719751

u
a
b
u
a
b

—15.9425 + 0.11231




ILIY=(u®—2u"+---+b+1,3u®—4u"+.--+a+6, u’ —ud+2u" —
u® + 3u® —ut +2u® +u+1)

(i) Arc colorings

—3u® 4+ 4u” — 8ub + 7u® — 13u* +9ud — 11u? +6u—6
—u® 4+ 2u” — 3ub + 3u® —dut +4ud — 3w+ 2u—1

—ub —ut—2u2 -1
—u8 — 2ub — 20t — 2¢2

—3u® 4+ 4u” — 8ub + 7ub — 13ut + 903 — 1202 + 6u—7
—u® 4+ 2u" — 3ub + 3u® —dut + 4w — 4 +2u—1

—u?— 1)
—u?
—3u® + 4u” — 8ub 4+ 7ub — 13u* + 9u® — 11u? + 6u —6
—u® 4+ 20" —3u8 + 30’ —dut + 4P — 3w+ 2u—1

(ii) Obstruction class =1

(iii) Cusp Shapes
= —45u® 4+ 63u” — 119u’ + 104u® — 184u* + 133u> — 15742 + 83u — 85

10



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing

C1,C2 (u — 1)9

C3, Cp u9
€4 (u+1)°
Cs w? —3u® + 8" —13u8 + 170’ — 1Tu* + 120 —6u? +u+ 1
cr w4+ — w3 -t 2wt 1
C8 w4+ 3u® + 8 + 13w + 17 + 1Tu* + 1203 + 6w +u— 1
C9 w2+ 3w -3t 2t —ut 1
C10 W+ +2u b+ 3w et + 20 +u—1
c11 wW+ud—20" -3+ +3ut+ 2t —u—1
C12 w? —5u® + 120" — 1508 + 9’ +ut — 4P + 2P +u—1

11



(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
9
€1,C2,C4 (y—1)
C3,Ce y9
Cs, C8 v + Ty + 20y + 25y° + 5y° — 15y + 227 + 13y — 1
C7,C10 y9 + 3y8 + 8y7 + 13y6 + 17y5 + 17y4 + 12y3 + 6y2 fy—1
co; c11 y? =By +12y7 — 15y° + 97 +yt — 4yt + 22 +y -1
Cra y? —y® +12y" — Ty® + 3795 +y* — 10y° + 5y — 1

12



Solutions to I3

(vi) Complex Volumes and Cusp Shapes

V=1(vol + y=1C)

Cusp shape

u = —0.140343 4 0.9668561
a = —0.920144 + 0.5983751
b= 1.004430 — 0.2978691

—3.42837 — 2.093371

—5.34027 4 4.505281

u = —0.140343 — 0.9668561
a = —0.920144 — 0.5983751
b= 1.004430 + 0.2978691

—3.42837 + 2.093371

—5.34027 — 4.505281

u = —0.628449 4 0.8751121
a= 0.590648 + 0.4494021
0.275254 — 0.8163411

—1.02799 — 2.454421

—2.30315 + 4.131791

u = —0.628449 — 0.8751121
a= 0.590648 — 0.4494021
0.275254 + 0.8163411

—1.02799 4 2.454421

—2.30315 — 4.131791

u = 0.796005 + 0.7331481
a= 0.719281 + 0.1192761
b = —0.070080 + 0.8509951

2.72642 — 1.336171

1.00050 + 1.137351

u = 0.796005 — 0.7331481
a= 0.719281 — 0.1192761
b = —0.070080 — 0.8509951

2.72642 4 1.336171

1.00050 — 1.137351

u= 0.728966 + 0.9862951
a= 0.365868 — 0.2479751
0.195086 + 0.6355521

1.95319 + 7.084931

—0.39190 — 10.486691

u= 0.728966 — 0.9862951
a= 0.365868 + 0.2479751

1.95319 — 7.084931

—0.39190 + 10.486691

b= 10.195086 — 0.6355521

u = —0.512358

a = —14.5113 —0.446489 —205.930
b= —3.80937

13



II1.

I? = (a, —16v* 4+ 47v® — 36v? + 29b + 104v + 5, v® — 3v* + 3v3 — 8v? + v — 1)

(i) Arc colorings

w0

0

v
aio = \0

1
a7 = 0

0

a3 = \0.551724v* — 1.62069v° + - - - — 3.58621v — 0.172414

v
ail = \0

1

as = \ —0.344828v* + 1.13793v3 + - - - + 3.24138v — 1.51724

—0.344828v* + 1.13793v° + - - - 4 3.24138v — 0.517241
as = \ —0.344828v* + 1.13793v3 + - - - + 3.24138v — 1.51724

0.655172v* — 1.86207v3 + - - - — 4.75862v + 0.482759
ag = v =303+ 302 —8v+1

—0.655172v* + 1.86207v> + - - - 4+ 5.75862v — 0.482759
a12 = —0* 4303 302 +8v—1

—0.655172v* + 1.86207v> + - - - + 4.75862v — 0.482759
az = \ —0.137931v* + 0.6551720° + - - - + 1.89655v — 2.20690

—0.655172v* + 1.86207v° + - - - + 4.75862v — 0.482759
ay = —vt 4303 —3024+8v—1

0.551724v* — 1.6206903 + - - - — 3.58621v — 0.172414

aqs = \0.0344828v* — 0.413793v° 4 - - - — 0.724138v + 1.55172

(ii) Obstruction class =1

2 2 14 2
(iii) Cusp Shapes = sv? — 253 4 23,2 — Ty, 4 257

14



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
! u® —but + 8ud —3u? —u—1
€2 ud +ut =20 —u?fu—1
s uwd —ut 4203 —u fu—1
¢4 wd—ut =20 +ufu+1
¢ u® —3ut + 4P —u? —u+1
6 ud+ut 4203 +u +u+1

7,10 u®
s ub 4+ 3ut + 4P o —u—1
co (u+1)°

c11,C12 (u—1)°

15



(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
! y® — 9yt +32y% — 3592 — 5y — 1
C2,C4 v’ =5yt 8y -3y —y—1
c3,Co v+ 3yt + 4y oy —y—1
cs, Cg v —yt +8y° -3+ 3y —1
€7, C10 y5
Cg, €11, C12 (y—1)°

16



Solutions to I7

(vi) Complex Volumes and Cusp Shapes

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

Cusp shape

0.01014 + 1.597031
0
0.339110 + 0.8223751

1.31583 + 1.530581

8.42731 — 4.458071

v= 0.01014 — 1.597031
0
0.339110 — 0.8223751

1.31583 — 1.530581

8.42731 + 4.458071

v = 0.043806 + 0.3655751
a= 0
b= —0.455697 — 1.2001507

—4.22763 + 4.400831

8.55516 — 1.787811

v=0.043806 — 0.3655751
a= 0
b = —0.455697 + 1.2001507

—4.22763 — 4.400831

8.55516 4 1.787811

v= 2389210
0
b= —0.766826

—0.756147

—3.96490

17



IV. u-Polynomials

Crossings u-Polynomials at each crossing
1 (u—1)")(u® = 5u* + - —u—1)(u*® +61u*® + - 4+ 62504u + 1)
C2 (v =DM)W’ +u* +- +u—1)(u*® = 11u* 4 - +260u — 1)
€3 u?(u® —ut - — 1) (w4 8u®® -+ 9216u + 512)
Ca (u+ D))’ —u* + -+ u+ 1) (u*® = 11u* 4 - +260u — 1)
e (u® — 3u® +du® —u® —u+1)
(u® = 3u® 4+ 8u” — 13uS + 17u® — 17u* + 120 — 6u® +u + 1)
(= 3u® - 2u—1)
6 wd(u® +ut 4+ w4 1) (w4 8u + - 4 9216w + 512)
cr u® (u® —u® 4+ 20" —u® 4+ 3ud —ut +2uP +u 1)
(w4 2u® - — 32u + 32)
cs (u® 4 3u® + 4u® 4 u® —u —1)
(4 3u® 4 8u” 4+ 13u’ + 17u® + 17wt 4+ 1203 + 6u® +u — 1)
C(ut® —3ut 4 2u — 1)
Co (u+1)°(u® —u® —2u" +3u® +u® —3u* +2u> —u+1)
(Ut Tu 4 du 1)
10 u® (u® 4 u® 4 2u” +u® 4+ 3ud Fut F2ud Fu—1)
(ut® 420 - — 32u + 32)
o (w—1)%(u® +u® — 2u” — 3u® +u® + 3u +2u® —u—1)
(Ut U 4 du 1)
12 (u—1)°(u? — 5u® + 120 — 15u® + 9u® + u* — 4u® + 2u® +u — 1)

C(ut = 17U = 22u 1)




V. Riley Polynomials

Crossings Riley Polynomials at each crossing
c (y — 1)°(y° — 9y* + 32y — 35y° — 5y — 1)
(y*® — 1419* + .- — 3903085204y + 1)
c2, ¢4 (v = D)@ =5y* + - —y = D(y"® - 61y™ + --- — 62504y + 1)
Cs. o 3yt 4yt -y - 1)
- (y* + 60y* + - - — T1827456y + 262144)
(v —y* +8y° —3y° + 3y — 1)
Cs5, C8
(Y + TyS + 2007 + 2598 + 5y° — 15y* + 22% + 13y — 1)
(Y -y 32y + 1)
cr.c10 yP(y? 4+ 3y° + 8y" + 13y5 + 17y° + 17y* + 124° + 6y° +y — 1)
- (y* + 36y*® 4 - - - + 8704y + 1024)
Co. C11 (y— 15" =5y +12y" — 1508 +99° + y* — 4y +20° +y — 1)
Sy 1Ty =22y 4 1)
1o (y—1)°@° —y®+12y" — 7y° + 375 + y* — 10> + 5y — 1)

(Y +31y" + -+ 246y + 1)
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