12”0069 (K12n0069)

Linearized knot diagam

q A ; B ENEEEEE

8 2 8 10 3 12 6 1 9 11

\ Solving Sequence

—> —> —> — — —_— — — Cg,C5, C
A knot dlagrarrﬂ 912 38 o, 4 P 7011110121 o 2 o 561010 o 6 —> C2,Cs5,C9

Ideals for irreducible component#ﬂ)f Xpar

I = (—1.25022 x 1040 + 6.32707 x 105" 4 - - + 5.27740 x 105 4 1.09741 x 105,
— 315570811462394u°° + 885003680032642u*” + - - - + 263870210392814a — 2615309819180911,
Sl 500 . 120+ 1)
= (—uS +u’ —ut —u? b, —u* +u® =’ +a—1, u® —ud+2u" —ub +3u° —ut + 203 +u+1)
IY = (—d*u—au+b+u, a® —a’u+2a* —au—a+u—2, u> +u+1)

* 3 irreducible components of dim¢ = 0, with total 66 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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http://www.layer8.co.uk/maths/draw/index.htm#Running-draw
https://github.com/CATsTAILs/LinksPainter

L I} = (—1.25 x 10"°u%° 4 6.33 x 10"°u*? 4 ... + 5.28 x 10'*b 4 1.10 X
1015, —3.16 x 104u5° + 8.85 x 10Mu*% 4 ... + 2.64 x 10'%a — 2.62 x
1018, u®l — 5u0 4 ... +12u + 1)

(i) Arc colorings
1
ag
ai2 = )

1.19593u%% — 3.35394u*9 + - - - + 22.7516u + 9.91135)

az = \2.36901u5° — 11.9890u*” + - - - — 33.0652u — 2.07945

)

2.03208u%° — 6.11447u* + - - - 4+ 23.1122u + 9.36508
3.57786u%0 — 18.1788u* + - - - — 50.9440u — 3.49968

0.655866u5° + 0.100505u® + - - - — 30.5833u — 5.33675

ar = ( —2.04168u"0 + 11.1347u*® + - - - + 35.7500u + 2.53294 >

ag —

)
)

2.38515u%0 — 7.53764u* + - - - + 6.70994u + 6.22567
4.11391u°0 — 20.5592u%° + - .. — 49.6817u — 3.68437

—0.280392u%0 — 0.591852u*° + - - - — 1.39584u + 2.65716
—2.25255u%0 + 11.2149u* + - - - 4 29.5667u + 2.69754

a;p =
ag =
as =
——QL —Uu
a0 = \ud +ud +u

0.694241u°° — 0.897617u*® + - - - — 3.96472u — 3.36089
ag = 2.79370u% — 14.0251u* + - -+ — 36.9379u — 3.27732

(ii) Obstruction class = —1

(iii) Cusp Shapes
_ 255965214862211, 50 | 1522307800078135 49 | . _ 2TAT389304610787,  1408076674G46089

131935105196407 263870210392814 131935105196407 131935105196407




(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing

! Pt 100”0 4+ - —Bu+ 1

Co,Cy W =120+ —9u+1

c3,C7 uw?l =300 + ... — 5120+ 512
cs T LA |

Cg, Cy w200 4+ 320+ 64

cg, C11 W50+ 120 — 1

c10, C12 w4 150 4 1320 — 1




(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing

1 YL+ T4y e — By — 1

C2,C4 y51—10y50+--~—5y—1

3,7 y°l 4+ 63y°0 + .- — 1310720y — 262144
Cs gl — 66y%0 + -+ 55y — 1

€6, Co y°t — 40y°0 + - .- + 33792y — 4096

cs, €11 P+ 1550 + - 4132y — 1

€10, C12 Yot 4+ 4790 + -+ + 21000y — 1




Solutions to I}

(vi) Complex Volumes and Cusp Shapes

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

Cusp shape

u = —0.536812 4 0.8485431
a = —3.28628 — 1.114201
b= 10.02773 + 3.590951

—1.34634 — 2.156861

—38.8808 — 5.42521

u = —0.536812 — 0.8485431
—3.28628 + 1.114201
b= 10.02773 — 3.590951

—1.34634 + 2.156861

—38.8808 + 5.42521

u = —0.094060 + 1.0102501
a = —0.112437 4 0.8845431
b= 0.240148 — 0.2412807

—2.30980 — 2.349041

—1.63391 4 4.308261

u = —0.094060 — 1.0102501
a = —0.112437 — 0.8845431
0.240148 + 0.2412801

—2.30980 + 2.349041

—1.63391 — 4.308261

= 0.742640 + 0.7086971
= —0.254347 — 0.1823381
= 0.276012 + 0.5458301

3.40321 — 2.164411

5.02879 4 4.362201

= 0.742640 — 0.7086971
= —0.254347 + 0.1823381
= 0.276012 — 0.5458301

3.40321 4 2.164411

5.02879 — 4.362201

= —0.671229 + 0.7809281
= —0.409812 — 0.9180471

1.10678 — 2.183071

1.75585 + 4.264351

—0.671229 — 0.7809281
—0.409812 + 0.9180471
—0.370682 — 1.0621401

1.10678 + 2.183071

1.75585 — 4.264351

—0.343157 + 0.9725621
= —1.52133 4+ 0.338331
= 0.746603 + 0.5611191

—0.84537 — 2.806431

0.19319 + 7.332311

= —0.343157 — 0.9725621
= —1.52133 — 0.338331

b
U
a
b
U
a
b
U
a
b= —0.370682 + 1.0621401
U
a
b
U
a
b
U
a
b= 10.746603 — 0.5611191

—0.84537 + 2.806431

0.19319 — 7.332311




Solutions to I}

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

Cusp shape

u = —0.906899 + 0.0497381
a = —0.05164 + 1.550101
b= —0.207366 — 0.5766201

10.08960 — 3.827041

3.71077 + 2.411791

uw = —0.906899 — 0.0497381
a = —0.05164 — 1.550101
b= —0.207366 + 0.5766201

10.08960 + 3.827041

3.71077 — 2.411791

u = —0.634734 4+ 0.9405181
a = —1.031740 — 0.0088451
b= 0.734442 + 0.6468581

0.59171 — 2.881161

1.02571 + 2.367921

—0.634734 — 0.9405181
= —1.031740 + 0.0088451
0.734442 — 0.6468581

0.59171 4 2.881161

1.02571 — 2.367921

—0.231781 + 0.8201281
1.19571 4 1.768091
0.08039 — 2.154131

—2.70466 — 1.620871

—0.49766 + 1.581021

—0.231781 — 0.8201281
1.19571 — 1.768091
0.08039 + 2.154131

2.70466 + 1.620871

—0.49766 — 1.581021

0.281941 + 0.7657671
2.01085 + 0.322441
—0.827511 — 0.6698981

2.53081 + 4.236641

—4.52353 + 0.139021

0.281941 — 0.7657671
2.01085 — 0.322441
—0.827511 4 0.6698981

2.53081 — 4.236641

—4.52353 — 0.139021

0.946253 + 0.7189701
0.29613 + 1.520461
—2.57630 — 0.837411

14.2145 — 8.19321

2.56257 + 3.055891

0.946253 — 0.7189701
0.29613 — 1.520461
= —2.57630 4 0.837411

u
a
b
u
a
b
u
a
b
u
a
b
u
a
b
u
a
b
u
a
b

14.2145 + 8.19321

2.56257 — 3.055891




Solutions to I7* V—=1(vol + /=1CS) Cusp shape
u= 0.818205+ 0.8708611
a= 0.71161 + 1.653461 3.54064 + 1.510671 0. —2.097851
b= —1.57668 — 0.05628]
u= 0.818205— 0.8708611
a= 0.71161 — 1.653461 3.54064 — 1.510671 0. +2.097851
b= —1.57668 4 0.056281
u=0.869595 + 0.8283751
a= 0.627708 + 0.0175661 7.00223 — 0.656911 3.27323 4+ 0.1
b= —1.261280 + 0.3341211
u= 0.869595 — 0.828375]
a= 0.627708 — 0.0175661 | 7.00223 4+ 0.656911 | 3.27323 + 0./

b= —-1.261280 — 0.3341211

0.703781 + 0.9846121
a= 0.766481 + 0.0309631
b= —0.309574 + 0.3230701

U =

2.57944 4 7.693471

4.07652 — 9.824031

0.703781 — 0.9846121
a= 0.766481 — 0.0309631
b= —0.309574 — 0.3230701

U =

2.57944 — 7.693471

4.07652 + 9.824031

u = —0.839716 + 0.8719541

a = —1.06327 4 2.005671 9.25314 + 0.695441 0

b= 3.24142 — 0.393131

u = —0.839716 — 0.8719541

a = —1.06327 — 2.005671 9.25314 — 0.695441 0

b= 3.24142 + 0.393131

u = —0.277519 + 1.1893701

a = —1.44184 — 0.419331 5.79395 — 7.835651 0.+ 5.733271
b= 1.239660 — 0.2062901

u = —0.277519 — 1.1893701

a = —1.44184 4 0.419331 5.79395 + 7.835651 0. —5.733271

b= 1.239660 + 0.2062901




Solutions to I}

V=1(vol + v=1C)

Cusp shape

0.803600 + 0.9198821
—0.473301 — 0.7986181

= 1.99513 + 0.479981

3.38835 + 4.558591

0. —3.218331

0.803600 — 0.9198821
—0.473301 4 0.7986181
1.99513 — 0.479981

3.38835 — 4.558591

0.+ 3.218331

0.951705 + 0.7743031
—0.44896 — 1.742021
2.48425 + 0.818971

15.3068 — 0.29721

0.951705 — 0.7743031
—0.44896 + 1.742021
2.48425 — 0.818971

15.3068 + 0.29721

—0.348613 4 1.1794101

—0.753430 + 0.2664311

6.24476 — 0.538651

—0.348613 — 1.1794101
0.874337 — 0.6155371
—0.753430 — 0.2664311

6.24476 + 0.538651

= —0.817892 + 0.9286431
1.28285 — 2.225791
—3.27673 + 0.295191

9.07395 — 6.874361

0. +4.695881

—0.817892 — 0.9286431
1.28285 + 2.225791
—3.27673 — 0.295191

9.07395 + 6.874361

0. —4.695881

0.815253 + 0.9720441
—0.129107 — 1.3891701
0.894314 + 0.6205521

U
a
b
U
a
b
U
a
b
U
a
b
U
a= 0.874337 + 0.6155371
b
U
a
b
U
a
b
U
a
b
U
a
b

6.55249 + 6.915041

0.815253 — 0.9720441
—0.129107 4 1.3891701
0.894314 — 0.6205521

u

a
b

6.55249 — 6.915041




Solutions to I}

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

Cusp shape

= 0.382213 + 0.5982271
= —1.50501 — 0.477561
0.588819 + 0.7374491

3.06808 — 1.612071

—0.16491 + 5.644291

0.382213 — 0.5982271
= —1.50501 + 0.477561
0.588819 — 0.7374491

3.06808 + 1.612071

—0.16491 — 5.644291

0.793119 + 1.0617101
= —1.78595 — 1.612281
2.94405 — 0.449891

13.1325 + 14.58781

0.793119 — 1.0617107
—1.78595 + 1.612281
2.94405 + 0.449891

13.1325 — 14.58781

0.827403 + 1.0418201
= 1.65771 + 1.364811

14.4581 + 6.83141

0.827403 — 1.0418207
1.65771 — 1.364811
—2.86877 — 0.334421

14.4581 — 6.83141

—0.105235 + 0.6247581
1.54589 + 1.138181
0.324601 — 0.4823061

—1.65146 — 0.028461

—5.98427 + 0.199201

—0.105235 — 0.6247581
1.54589 — 1.138181
0.324601 + 0.4823067

—1.65146 + 0.028461

—5.98427 — 0.199201

—0.586526 + 0.2084621
—0.208700 — 0.2460431
—0.565071 + 0.5892831

1.50163 — 0.560251

5.46794 4 1.340721

= —0.586526 — 0.2084621
= —0.208700 + 0.2460431

U
a
b
U
a
b
U
a
b
U
a
b
U
a
b= —2.86877 + 0.334421
U
a
b
U
a
b
U
a
b
U
a
b
U
a
b= —0.565071 — 0.5892831

1.50163 + 0.560251

5.46794 — 1.340721




Solutions to I} V—=1(vol ++/—=1CS) Cusp shape
u = —0.0830715
a= 8.50895 —1.20993 —9.33730
b= 0.551653
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IL 1Y = (—ub 4 u® —ut —u? + b, —u*+u—u?+a—1, u®—ud+2u" —
u® + 3u® —ut +2u® +u+1)

(i) Arc colorings

ag =

ut =2t +ul+1
uﬁ—u5+u4+u3+u2+u

—ud —u
a6 = \—u’ —u® — 2% —u

(ii) Obstruction class =1

(iii) Cusp Shapes = 2u® — Tu” + 8u® — 8u® + 8u* — 12u® + 6u? — 2u — 2

11



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing

C1,C2 (u — 1)9

C3, Ct u9
€4 (u+1)°
Cs w? +5u® + 120" + 15u8 + 9u® —w* —4u® — 2P +u+1
Ce w2+ 3w -3t 2t —ut 1
C8 w4+ — w3 -t 2wt 1
C9 wW4ud =2 =3+ + 3t 2t —u—1
c10 u® — 3u® 4+ 8u” — 13ul + 17u° — 17ut + 1203 — 6u? +u+ 1
c11 W+ +2u b+ 3w et + 20+ u—1
c12 ud 4+ 3u® + 8u” + 13u® + 170 + 17u* + 120 + 60 +u —1

12



(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
C1,C2,C4 (y—1)°
¢3, 7 y’
5 y? =S+ 12y — 78 + 375 + oyt — 10y + 5y — 1
€6, Co y? =5y + 12y  — 1590 + 9 + ¢t — 4P + 27 +y — 1
cs, C11 v +3y° +8yT +13y° + 179" + 17y + 1295 + 642 +y — 1
€10, C12 y? + Ty® + 20y" + 255 + 59° — 1597 4+ 2292 + 13y — 1

13



Solutions to I3

(vi) Complex Volumes and Cusp Shapes

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

Cusp shape

u = —0.140343 + 0.9668561
a= 0.457852 4+ 1.0720101
b= —0.128062 — 1.1052601

—3.42837 — 2.093371

—9.96342 + 4.612821

u = —0.140343 — 0.9668561
a= 0.457852 —1.0720101
b= —0.128062 + 1.1052601

—3.42837 + 2.093371

—9.96342 — 4.612821

u = —0.628449 + 0.8751121
a = —1.63880 — 0.650751
b= —0.10799 + 2.043911

—1.02799 — 2.454421

—3.17587 + 4.825241

u = —0.628449 — 0.8751121
a = —1.63880 + 0.650751
b= —0.10799 — 2.043911

—1.02799 + 2.454421

—3.17587 — 4.825241

w=0.796005 + 0.7331481
a= 0.522253 + 0.3920041
b= —0.407341 + 0.6472421

2.72642 — 1.336171

0.058077 — 1.1406301

uw=0.796005 — 0.7331481
a = 0.522253 — 0.3920041
b= —0.407341 — 0.6472421

2.72642 4 1.336171

0.058077 + 1.1406301

0.728966 + 0.9862951
a= 0.425734 — 0.4443121
b= 0.450985 + 0.8082971

1.95319 + 7.084931

—2.55209 — 3.653201

uw=0.728966 — 0.986295]
0.425734 + 0.4443121
b= 0.450985 — 0.8082971

1.95319 — 7.084931

—2.55209 + 3.653201

= —0.512358
a= 146592
b= 0.384820

—0.446489

3.26660

14



III. I¥ = (—a®’u—au+b+u, a®> —ad*u+2a’> —au—a+u—2, v* +u+1)

(i) Arc colorings

—a?u —2au+u
au—a?+2au—a—u+1

a2u+au+a—3u)

2u 4+ 2

a?u+a*+a—3u—3
—d*u—a?*—a+3u+3

a2u+au+a—3u—2)

a’u+au+a—3u
ag = 0

(ii) Obstruction class =1

(iii) Cusp Shapes = —8a?u — 4a® — 6au — 7a + 16u + 9

15



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
1,3 (u® —u? +2u — 1)?
Ca (u® 4+ u? — 1)
¢4 (u? —u? +1)?
5 (u? + 3u? 4+ 2u — 1)2
C6y Cy u®
7 (u +u? +2u+1)2
cs, C12 (u? —|—u+1)3
€105 €11 (u? —u+1)*

16



(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
C1,C3,C7 (y3+3y2+2y— 1)2
C2,C4 (v —y*+2y—1)°
s (y° — 5y” + 10y — 1)
C6,C9 316
Cg8,C10,C11 (y2+y+1)3
C12

17



Solutions to I3

(vi) Complex Volumes and Cusp Shapes

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

Cusp shape

u = —0.500000 + 0.8660251
a= 0.901916 + 0.0949731
b= —0.583789 + 0.4785721

3.02413 4- 0.798241

—0.92725 4 3.216741

u = —0.500000 + 0.8660251
—1.362120 + 0.277556.1
b= 10.706350 — 0.2662901

3.02413 — 4.8580171

2.65209 + 7.503331

u = —0.500000 + 0.8660251
a = —2.03980 + 0.493501
b= 0.87744 + 1.519771

—1.11345 — 2.029881

—2.22484 — 4.657891

u = —0.500000 — 0.8660251
0.901916 — 0.0949731
—0.583789 — 0.4785721

a =

3.02413 — 0.798241

—0.92725 — 3.216741

—0.500000 — 0.8660251
—1.362120 — 0.2775561
0.706350 + 0.2662901

3.02413 4 4.858011

2.65209 — 7.503331

—0.500000 — 0.8660251
= —2.03980 — 0.493501
= 0.87744 — 1.519771

b
U
a
b
U
a
b

—1.11345 + 2.029881

—2.22484 - 4.657891
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IV. u-Polynomials

Crossings u-Polynomials at each crossing

! (v — 1)) (u® —u? +2u— 1)’ + 106" 4 - — 5u + 1)

C2 ((u—1"w® +u? —1)*Ww —12u°° 4+ - —9u + 1)

€3 u?(u® —u? + 2u —1)%(u®t = 3u0 + - — 512u + 512)

€4 ((u+ 1)) (u® —u? +1)%(Ww® —12u°° 4+ -~ — 9u + 1)

e (u® 4 3u® + 2u —1)2
(u® 4 5u® 1207 4 1508 4+ 9u® — ut — 4ud — 2u® 4 u 1)
(WP A 1)

Cs ub(u® —u® — 20"+ 3uS +ud — 3ut + 20 —u+ 1)
S(uPt =200 4 - 4 32u + 64)

cr u®(ud +u® 4 2u 4 1)2(u® — 36 + - — 512u + 512)

cs (u? +u+ 13w —u® +2u” —ub +3u® —ut + 20 +u+1)
(WP 55U 120 — 1)

Co ub(u® 4+ u® — 20" — 3ub +ud + 3ut 4+ 20 —u - 1)
S(uPt =200 4 - 4 32u + 64)
(u? —u+1)°

c

0 (00 — 3u® + 8uT — 13u8 + 170 — 17ut + 120 — 6u +u + 1)
(Pt 4 15u%0 4+ 1320 — 1)

o (u? —u+ 1) +u® 420" +u® +3u® +u* +2u® +u—1)
(WPt 500 4 12u— 1)
(u® +u+1)>°

12
(u® 4 3u® + 8u” + 13 17w + 17t 4 120 4 6u® +u — 1)
(uPt + 15u0 -+ 1320 — 1)




V. Riley Polynomials

Crossings Riley Polynomials at each crossing
‘1 ((y = D)W +3y> + 2y — 1)*(y°" + T4y™ +--- =5y — 1)
c2, ¢4 (v = D)@ = v* +2y — 1)y =10y +--- =5y — 1)
cs, cr (% 4 3y% 4 2y — D2 (" +63y°° + - -+ — 1310720y — 262144)
s (y* - 5% + 10y — 1)
S =y 12y — TS+ 37Ty + oyt —10y% + 5y — 1)
(y°! — 66y°° + - -- + 55y — 1)
c6. o vy =5y + 129" — 1595 +9° + ot — 4P + 297 +y — 1)
(y°! — 40y°° + - - - + 33792y — 4096)
e (y* +y+1)°
5o S+ 3y® + 8yT + 13y° + 170 + 17yt + 1257 + 652 +y — 1)
(Yt 4+ 15y°0 4 - + 132y — 1)
2 3 9 8
¢10, C12 (" +y+D) " + 7y 4+ 13y — 1)

(P 4TY0 + -+ 21000y — 1)

20



