12”0087 (K12n0087)

; /’\g, Linearized knot diagam
ﬂ?\ﬁﬁ ENEEEEENEEEEE
|

3 5 7 2 8 4 10 5 12 7 9 11

\\_‘ / Solving Sequence
1

8’104>7»4711»3*>6—>5*>9~>12%2—)1%04,09,012
¢r  Cio G Cé €1

A knot diagranﬂ €5 €3 Ci1 €2

Ideals for irreducible component#ﬂ)f Xpar

I = (2.21397 x 10"°%¢* — 1.21296 x 10"34*2 + - .- + 5.90528 x 10'°%b — 1.68663 x 10173,

2.74407 x 10'1024* — 1.57666 x 10'%3u*2 + ... 4 2.95264 x 10'%%2q — 2.53471 x 10193, w** — 5u*% + ... + 160
I = (u® —2u” + 3u® — 3u® 4+ 4u* — 4u® + 3u® +b—2u + 1,

3ub —4u” 4 8uS — T 4+ 13u? — 9u® + 11w +a — 6u+ 6, u® —u® +2u” —u® +3u —ut +2ud fu+1)
I} = (=3u®a + 4au + u? + 5b + 3a + Tu + 4, —2u’a + a® — au + 12u* — a + 5u + 22, v +u? + 2u + 1)
I'=(b—u, a, ud +u®+2u+1)

IV =(a, 3b+v —5, v = Tv +1)

* 5 irreducible components of dim¢ = 0, with total 64 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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L I} = (2.21 x 10'%%4*% — 1.21 x 10'%%u*? 4 ... 4 5.91 x 10'°%b — 1.69 x
10103, 2.74 x 10102y%3 — 1.58 x 10193442 ... + 2.95 x 10192¢ — 2.53 x
10103, 4t — 543 4 ... 4+ 16u — 4)

(i) Arc colorings
1
as
aio = )
—0.929363u*3 + 5.33983u*2 + - - - — 18.7982u + 8.58457
—0.374913u*® + 2.05402u*2 + - - - — 21.5523u + 2.85613

u
uS

—1. 07481u43 + 6.05592u*? + - - - — 25.5449u + 8.66865 )

az = ( 0.409892u? + 2.21633u*? + - - - — 21.9557u + 2.81153

as = \0.147085u*® — 0.785533u*2 4 - - - 4+ 9.81828u — 1.73382

0.292188u*® — 1.49343u*2 + - - - + 28.9765u — 0.710207)

0.145102u* — 0.707901u*2 + - - - + 19.1582u + 1.02362)

a5 =

0.147085u*® — 0.785533u? + - - - 4 9.81828u — 1.73382

—0.115004u*3 4 0.603443u*2 + - - - — 8.54799u + 1.54989
—0.253152u*3 4+ 1.35100u*2 + - - - — 24.4831u + 3.51231

—0.143897u*3 4+ 0.773429u*2 + - - - — 15.0203u + 1.84872
—0.289178u*3 4+ 1.53362u*2 + - - - — 25.0070u + 3.61440

—1.09992u*3 + 6.16075u*2 + - - - — 35.4851u + 8.06492
—0.238125u*3 4 1.32996u*2 + - - - — 6.84876w + 1.04083

ag =

0.138148u*3 — 0.747554u*2 + - - - + 15.9351u — 1.96242
a1 = \ 0.280915u*3 — 1.49627u*? + - - - + 25.9447u — 3.73957

(ii) Obstruction class = —1

(iii) Cusp Shapes = 25.5545u%3 — 140.944u*? + - - - 4+ 1055.90u — 191.724



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing

1 ut 4 6u?d + -+ 29830u + 1

Ca,C4 utt — 14u + - —166u — 1

3, Co ut —5u® - 430720 + 512

Cs5, C8 ut — 3u® -+ 4096u — 512

c7,C10 uM +5u o — 16u—4

cy, C11 ut Tt 4 4 83u—1
Cra u = 33u™ 4~ 631Tu + 1




(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
1 yM 78y - — 889350874y + 1
C2,C4 Y™ —6y* + ... — 29830y + 1
44 43
¢s, Co Y™ + 63y + .- — 69206016y + 262144
44 43
Cs, C3 Y 4+ 49y® 4+ ... — 15859712y + 262144
c7, C1o y*t —3y* + ... — 1304y + 16
co, C11 y* =33y .. 6317y + 1
C12 yM = 37y* ... — 39734481y + 1




Solutions to I}

(vi) Complex Volumes and Cusp Shapes

V=1 (vol + y=1CS)

Cusp shape

u = 0.048281 4 1.0610601
a= 0.370251 + 0.0833031
b= —0.623557 — 0.6932831

—2.03545 — 1.534231

—2.00000 + 3.284401

u = 0.048281 — 1.0610601
a= 0.370251 — 0.0833031
b= —0.623557 + 0.6932831

—2.03545 + 1.534231

—2.00000 — 3.284401

u = —0.444024 4 0.9724511

a = —0.213577 — 0.2987981 | —0.22354 — 3.198841 0.+ 5.552161
b= —0.151321 — 0.3618371

u = —0.444024 — 0.9724511

a = —0.213577 4 0.2987981 | —0.22354 + 3.198841 0. —5.552161

b= —0.151321 + 0.3618371

u= 0.874663 4 0.2752571
a= 1.04774+1.168161
b= 10.236448 + 0.1502471

3.87014 — 2.972791

3.60919 + 6.634711

u= 0.874663 — 0.2752571
a= 1.04774 —1.168161
b= 0.236448 — 0.1502471

3.87014 4 2.972791

3.60919 — 6.634711

u= 0.310742 4 1.0653601
0.269693 + 1.1467401
b= —0.465484 + 0.1460951

5.03100 + 0.550631

1.92030 — 1.638011

u= 0310742 — 1.0653601
a= 0.269693 — 1.1467401
b= —0.465484 — 0.1460951

5.03100 — 0.550631

1.92030 + 1.638011

u= 0.627914 4+ 0.9716971
a = —0.330748 — 0.0664101
b= —0.034558 + 0.3347611

2.13500 + 7.766031

0. — 12.264381

u= 0.627914 — 0.9716971
a = —0.330748 + 0.0664101
b= —0.034558 — 0.3347611

2.13500 — 7.766031

0.+ 12.264381




Solutions to I}

V=1(vol + v=1CS)

Cusp shape

= —1.088600 + 0.4548761
= 0.415899 — 0.6444511
= 0.653494 — 0.2683961

2.35471 — 1.622691

0.+ 2.863081

—1.088600 — 0.454876.1
0.415899 + 0.6444511
0.653494 + 0.2683961

2.35471 + 1.622691

0. —2.863081

1.171290 + 0.1970031
0.058277 + 0.8366821
= —1.49981 — 0.375161

4.40564 + 2.106181

= 1.171290 — 0.1970031
= 0.058277 — 0.8366821
= —1.49981 + 0.375161

4.40564 — 2.106181

= —0.625793 + 1.1412401
0.475335 — 0.2518711
= —1.43711 4 0.626011

—0.60424 — 3.289081

—0.625793 — 1.1412401
0.475335 + 0.2518711
—1.43711 — 0.626011

0.60424 + 3.289081

= —0.231224 4 1.2812601
= 2.55356 — 0.498141
= —3.85023 — 0.670621

—4.23715 — 2.769381

—48.8073 4+ 0.1

= —0.231224 — 1.2812601
= 2.55356 + 0.498141
= —3.85023 4 0.670621

—4.23715 + 2.769381

—48.8073 4+ 0.1

= —1.271420 + 0.3020651
= —0.143630 + 1.2743501
= 0.295378 — 0.2758891

10.46410 — 4.584641

= —1.271420 — 0.3020651
= —0.143630 — 1.2743501
= 0.295378 + 0.2758891

10.46410 + 4.584641




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

0.652018 + 0.0101381
0.75783 + 3.155031 4.00876 — 2.950051 —9.2752 + 14.05881
= 0.1218200 — 0.00584981

0.652018 — 0.0101381
= 0.75783 — 3.155031 4.00876 + 2.950051 —9.2752 — 14.05881
= 0.1218200 + 0.00584981

U
a
b
U
a
b

u = —0.585308 + 0.1897251
a = —1.96529 — 0.475821 —0.967972 — 0.7982681 | —5.17338 — 0.481701
b= —1.23447 + 0.729841

u = —0.585308 — 0.1897251
a = —1.96529 4 0.475821 —0.967972 4 0.7982681 | —5.17338 + 0.481701
b= —1.23447 — 0.729841

u= 130067 + 0.608341
a = —0.056153 + 0.5711881 8.25016 + 5.565751 0
b= 10.935749 — 0.0075501

u= 1.30067 — 0.608341

a = —0.056153 — 0.5711881 8.25016 — 5.565751 0
b= 0.935749 + 0.0075501

u = —0.531060

a= 16.7494 —0.460937 —368.890

b= 4.82907

u = —0.503995

a= 1.38825 1.20368 8.97050

b= 10.276534

u = —0.311757

a = —0.443655 —7.14674 39.2060

b= 1.64605
u= 113348 + 1.252221

a= 0.883536 + 1.0356201 14.9516 + 15.44411 0

b= —2.30222 + 0.386391




Solutions to I* Vv—1(vol +/—1CS) Cusp shape
= 1.13348 — 1.25222]
= 0.883536 — 1.0356201 14.9516 — 15.44411 0

—2.30222 — 0.386391

—0.044479 4 0.2771851
= —13.9186 + 9.47701
0.649522 — 0.305876.1

0.651471 — 0.1066241

—43.8474 4 14.39361

= —0.044479 — 0.2771851
= —13.9186 — 9.47701
0.649522 + 0.3058761

0.651471 + 0.1066241

—43.8474 — 14.39361

1.36977 + 1.105741

= —2.37293 4- 0.037271

U

a

b

U

a

b

U

a

b

U

a = —0.621322 — 0.9646211 16.9016 + 6.96191 0
b= 2.15902 —0.179331

uw= 136977 —1.105741

a = —0.621322 4 0.9646211 16.9016 — 6.96191 0
b= 2.15902 + 0.179331

u = —1.17136 + 1.336391

a= 0.817996 — 0.8744911 10.77560 — 8.870641 0
b= —2.44154 — 0.267441

u = —1.17136 — 1.336391

a= 0.817996 + 0.8744911 10.77560 + 8.870641 0
b= —2.44154 + 0.267441

u= 137757 + 1.140071

a = —0.503126 — 0.6880091 15.5975 — 6.34881 0
b= 2.39105+ 0.136741

u= 137757 —1.140071

a = —0.503126 + 0.6880091 15.5975 + 6.34881 0
b= 2.39105 —0.136741

u= 113292+ 1.401591

a= 0.854370 4 0.6760201 15.8788 + 2.36921 0
b




Solutions to I} V—1(vol + /—1CS) Cusp shape
u = 1.13292 — 1.401597
a= 0.854370 — 0.6760207 15.8788 — 2.36921 0
b= —2.37293 — 0.037271
u = —1.41982 + 1.12122]
a = —0.510761 4 0.8351781 11.64120 — 0.547211 0
b= 237704 + 0.103281
u = —1.41982 — 1.1212271
a = —0.510761 — 0.8351781 11.64120 + 0.547211 0
b= 237704 —0.103281
uw= 0.112220
a= 3.82348 —1.00318 —10.1720
b= —0.564184




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

—3u® 4+ 4u” — 8ub + Tud — 13u* + 9ud — 11lu? + 6u—6
—u® 4+ 20" — 3u8 +3u® —dut + 4w -3+ 2u—1

(
(
(

(
-
= ()
(

(

(

(

uw?+1
a5: u2

wr+u+1
ag = u4

—u® 4+ 20" — 3ub + 3u® —dut + 4w — 4w+ 2u—1
—u?—1
al = 77_112

(ii) Obstruction class =1

—3u® 4 4u” — 8ub + Tu® — 13u* + 9u3 — 1202 + 6u — 7)

(iii) Cusp Shapes = 45u® — 7T1u” + 127u’ — 112u° + 192u* — 149u> + 165u2 — 83u + 85
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(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 4 0.5983751
b= 1.004430 — 0.2978691

—3.42837 — 2.093371

—7.68972 + 3.820381

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

—3.42837 + 2.093371

—7.68972 — 3.820381

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

—1.02799 — 2.454421

—5.04100 + 1.694161

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

—1.02799 + 2.454421

—5.04100 — 1.694161

u = 0.796005 + 0.7331481
a= 0.719281 4 0.1192761
b = —0.070080 + 0.8509951

2.72642 — 1.336171

1.56769 + 0.266151

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

2.72642 4 1.336171

1.56769 — 0.266151

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

1.95319 + 7.084931

—0.45449 — 1.340001

u = 0.728966 — 0.986295]
a= 0.365868 + 0.2479751

1.95319 — 7.084931

—0.45449 + 1.340001

b= 0.195086 — 0.6355521

u = —0.512358

a = —14.5113 —0.446489 211.240
b = —3.80937
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IIL. I¥ = (—3u?a + 4au + u?® + 5b+ 3a + Tu + 4, —2u?a + a? — au + 12u? —

a+5u+22, ud +u?+2u+1)

(i) Arc colorings

0
aio = \u

1
a7 = u2

a
a4 = %u2a—%u2+-- —%a—%
U

ain =\ —u? —u—1

Bt bu oot 2o 4
as = %uQa—l—%uQ—i— -—éa—i—%

—%uza—%—su2+~-+%a—2—57
ag = 0

—%uQa—g—SuQ—F- —|—%a—2—57
as = O

1
ag = 0

—u? -1

arg =\ —u? —u—1

—u?a — au — 4u® — 3u — 6
a2 = gu2a+%u2+---—%a+%

o= (T0)

(ii) Obstruction class =1

(iii) Cusp Shapes = 2u?a — Lqu+ 2u? — Lg + 2y + 14

14



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
€1, 3, €10 (u® —u® +2u —1)?
C12
2 2
C2,C11 (u3+u — 1)
2 2
¢4, Cg (u® —u? +1)
Cs,C8 u6
3 2 2
ce, C7 (v’ +u®+2u+1)

15



(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
C1,C3,Cg (y3+3y2+2y_1)2
€7, C10, C12
C,C4,C9 (y3_y2+2y_ 1)2
C11
C5,C8 316

16



(vi) Complex Volumes and Cusp Shapes

Solutions to I3 v—1(vol + /—1C5) Cusp shape
uw = —0.215080 + 1.3071401
a = —0.477322 + 0.0785401 — 5.656241 | —1.47396 + 5.95889]

b= 0.622561 — 1.1693101

uw = —0.215080 + 1.3071401
a = —2.06248 + 0.104041
b= 291724+ 0.986731

—4.13758 — 2.828121

14.7077 + 20.68811

u = —0.215080 — 1.3071401
a = —0.477322 — 0.0785401
b= 0.622561 + 1.1693101

5.656241

—1.47396 — 5.958891

uw = —0.215080 — 1.3071401
a = —2.06248 — 0.104041
b= 291724 —0.986731

—4.13758 + 2.828121

14.7077 — 20.68811

u = —0.569840
0.53980 + 4.770331
b= —0.039798 + 0.2418701

4.13758 — 2.828121

27.7662 — 14.72921

u = —0.569840
a= 0.53980 —4.770331
b= —0.039798 — 0.2418701

4.13758 4 2.828121

27.7662 4 14.72921

17



IV. I} = (b—u, a, u* +u?+2u+1)

(i) Arc colorings

(ii) Obstruction class =1

(iii) Cusp Shapes =0

18



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing

€1,C3,C

1, 3,10 u —u? +2u—1

C12

C2,C11 u3—|—u2—1

C4,Cy w—u?+1

Cs,C8 u3

3 2
Cg, C7 u’ +u +2u+1

19



(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
C1,C3,Cg y3+3y2+2y_1
€7, C10, C12
C2,C4,Cg y3_y2+2y_1
C11
C5,C8 313

20



(vi) Complex Volumes and Cusp Shapes

Solutions to I} v—=1(vol + y/=1CS) | Cusp shape
u = —0.215080 + 1.3071407
a= 0 0 0
b= —0.215080 + 1.3071401
u = —0.215080 — 1.3071407
0 0 0
b= —0.215080 — 1.3071401
u = —0.569840
a= 0 0 0
b = —0.569840

21



V.I? ={(a, 3b+v—5, v2 —Tv+1
1

(i) Arc colorings

= (o)

v
aip = \0
1
ar = \0
(c0+3)
= 1 5
a4 —3v+3
v
a11 = \(
it
= \—zvt3
ey
= 1 8
6 3V 3
71
%= \3v—3
—%v-l—%
ag = —v+7
5,_ 16
3 3
au(v?)
-1
2= \3-3
2, _ 16
3 3
w= (427)

(ii) Obstruction class =1

(iii) Cusp Shapes = —49

22



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
2
c1,Cs u®—3u+1
2
C2,C3 u +u—1
2
C4,Cq u—u—1
2
€7, C10 u
Cs u? 4+ 3u+1
€ (u+1)>
2
€11, C12 (u—1)

23



(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
c1,C5,C8 Yy —Ty+1
C2,C3,C4 y2_3y+1
Co
7, C10 s
2
Cg,C11,C12 (y—1)

24



(vi) Complex Volumes and Cusp Shapes

Solutions to I} vV—1(vol +/—1CS) Cusp shape
v=0.145898
a= 0 —7.23771 —49.0000
b= 1.61803
v= 6.85410
a= 0 0.657974 —49.0000
b= —-0.618034

25



VI. u-Polynomials

Crossings u-Polynomials at each crossing
) (u—1)"(u? = 3u+ 1) (u® —u? + 2u — 1)3
(u* 4 6u + -+ 29830u + 1)
C2 (v— 1)) +u—1)(u® +u? = 1) (u* — 14u®® + -~ — 1660 — 1)
€3 u?(u? +u— 1) (u® —u? +2u — 1) (u** — 5u®® + - 4+ 3072u + 512)
€4 (u+ D) (u? —u—1)(u® —u? + 1) (u** — 14u®® + -~ — 1660 — 1)
e u’(u? — 3u+ 1)
(u® = 3u® 4+ 8u” — 13u8 + 17u® — 17u* + 120 — 6u® +u + 1)
(u* = 3u™ + -+ 4096u — 512
(
C6 ud(u? —u — 1) (u® +u? + 2u + 1)3(u* — 5u*® 4 .- 4 3072u + 512)
cr w?(u® 4+ u? 4+ 2u+ 1)3 (1 — u® + 2u” — u® + 3u® —ut + 203 Fu+ 1)
S(u 4 5ut 4 — 16u — 4)
cs u?(u? + 3u+1)
(4 3u® 4 8u” 4+ 13u’ + 17u® + 17wt 4+ 1203 + 6u® +u — 1)
(u™ = 3u™ + - 4 4096u — 512)
Co (u+1)%(w® —u? 4+ 13w —u® — 20" +3u8 +u® — 3u* +2u® —u+1)
(Mt 4+ Tu 4+ 83u— 1)
10 w?(u® — u? 4 2u — 1)3(u® + u® + 2u” + ub + 3u° +ut + 203 +u—1)
(w4 5ut 4~ 16u — 4)
o (u—1)%(u® +u? = 1) +u® — 20" — 3uS +u® 4+ 3u? + 20 —u —1)
(Mt et 4+ 83u— 1)
u— 12w —u? +2u—1)3
Lo | e 5

(= 5u® 4+ 120" — 15u8 4+ 9u® + ut — 4w + 20 +u —1)
S(u™ —33u® . —6317Tu + 1)




VII. Riley Polynomials

Crossings Riley Polynomials at each crossing
o (y =D = Ty + Dy +3y° + 2y — 1)°
(y* 4 78y 4 - — 889350874y + 1)
e, 4 (y—D°(y° =3y + )(y° —y* +2y - 1)°
(y™ =6y + - — 29830y + 1)

vy =3y + 1)y +3y> +2y — 1)°

C3,Ce6
(y™ 4 63y™ + - — 69206016y + 262144)
C5,C8 V(P —Ty+ 1)y + 78+ + 13y — 1)
(Y™ 4 49y™ + - — 15859712y + 262144)
e, c vy +3y° + 2y —1)°
7, €10 °
(7 + 3%+ 8yT 4 130 + 17y 1Tyt 4 125° 4+ 6y +y — 1)
Sy = 3y™ 4+ ... — 1304y + 16)
co.c (v 10—y +2y 1)
9, C11
S =5y 120" = 150 + 9y + ¢t — 4y’ + 2% +y - 1)
Sy =33y 4+ —631Ty + 1)
(y—1)°(° +3y° + 2y — 1)°
C12

Sy -yt 12y = TS+ 375+t — 10y + 5y — 1)
(y** = 37y* 4 - — 39734481y + 1)
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