12”0015 (K12n0015)

/Oﬁx\ Linearized knot diagam
m LA e
L

\_’ Solving Sequence

610%7»211»5ﬁ368ﬁ1ﬁ 12 >4 — 9 —> C3,Cs,C12
A knot dlagra €l0 6  C2  Cr G €11 G4 Cg

Ideals for irreducible component#ﬂ)f Xpar

I = (1.50022 x 10"2%0%* + 4.36424 x 10"°0u% + ... + 3.54215 x 10"2°b — 7.96745 x 1024,
—2.95873 x 101245 — 9.80937 x 10'2°u% + ... 4+ 3.54215 x 10'%°a — 9.49669 x 10'%°, v +3u%* + ... —
I = (uPa —vPa+u® —au—u?>+b—a—u—1, u'a—2uta — 4u* —v?a+ 50 + a® + 3au + 8u® + a — Su — 3,

u® —ut — 20 U 4 u+1)

* 2 irreducible components of dim¢ = 0, with total 75 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
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L I} = (1.50 X 10"2%u%* + 4.36 x 10'?%u% 4 ... 4 3.54 x 10"2°b — 7.97 x
10124, —2.96 x 10125454 — 9.81 x 10125453 ... + 3.54 x 10'%5a — 9.50 x
10125’ ’LL65 + 3u64 P u2 + 1)

(i) Arc colorings
1
ag
aio = )

0. 835293u64 +2.76933u83 + - - - + 1.71444u + 2.68105
—0.423534u%* — 1.23209u53 + - - - + 1.25883u + 0.224932

—u +u)

0.345381u%* + 0.473837u% + - .- — 1.23941u + 2.97738
—0.310281u%* — 0.952665u53 + - - - + 1.07920u — 0.578999

0.154488u5* — 0.107654u%3 + - - - — 1.02424u + 2.50407

ag = ( 0.0606760u%* — 0.279839u53 + - - - + 0.948980u — 0.490002)

ag =

—0.383905u%4 — 1.05169u53 + - - - + 1.00690u — 0.344765

0.767182ub* + 2.19356u53 + - - - — 1.80348u — 0.398504
0.560299u%* + 1.58363u% + - - - — 0.800020w + 0.334043

0.376922u5% + 0.519176u53 + - - - + 2.21285u + 0.877994
0.402208u5* + 0.524302u%3 + - - - + 1.79239u — 0.116295

0.215164u%* + 0.172185u53 + - - - — 1.97322u + 2.99408
—0.0606760u%* — 0.279839u53 + - - - + 0.948980u — 0.490002

0.323109u%* + 0.870589u53 + - - - — 0.236280u — 0.840533
a9 = \ —0.433466u%* — 1.19898u% + - .. + 1.89031u — 0.540767

0.206883u%* + 0.609928u5% + - - - — 1.00346u — O.732547>

a1 =

(ii) Obstruction class = —1

(iii) Cusp Shapes = —2.36898u%* — 8.01720u53 + - - - — 34.4288u — 0.224583



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing

! ub +36ub + ... — 153u — 1

C2,C5 u® +6ubt - —Bu—1
€3 u — 6ub ... — 3141u — 1282

C4,C7 u® + 5u% ... — 1331202 — 1024

C6, C10 uf® —3ubt -1
c8 ub® + 3ub ...+ 969u — 578

Cg, C12 u® —3ut . 4 8u—1
c11 u% —29u5 + .. 4 2u+ 1




(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
‘1 y* =8y - 410327y — 1
€2, Cs Y% +36y% + .- — 153y — 1
€3 Y% — 525 + ... — 241954815y — 1643524
65 64
C4,Cr Y% + 5555 + ... — 27262976y — 1048576
C6, €10 Y% — 15y . 42y — 1
cg Y% + 5y 4 ... — 4574003y — 334084
Cg, C12 Y% +29y% . 42y — 1
c11 Y+ 17ySt o — 142y — 1




Solutions to I}

(vi) Complex Volumes and Cusp Shapes

V=1(vol + y=1C)

Cusp shape

0.628102 + 0.5691551
= —0.40185 4 1.735821
= 0.448292 + 1.2914501

—1.16500 + 7.596871

3.63163 — 10.878931

= 0.628102 — 0.5691551
= —0.40185 — 1.735821
= 0.448292 — 1.2914501

—1.16500 — 7.596871

3.63163 + 10.878931

= —0.565212 + 0.6231331
= —0.32719 — 1.875441
= 0.344749 — 1.2226501

—2.37364 — 2.974091

0.03419 + 4.986881

= —0.565212 — 0.6231331
= —0.32719 4 1.875441
= 0.344749 + 1.2226501

—2.37364 4 2.974091

0.03419 — 4.986881

0.072366 + 0.7814531
1.19704 + 1.787851
= 0.152981 + 0.6711201

0.24332 — 1.469751

2.96650 + 0.841221

0.072366 — 0.7814531
1.19704 — 1.787851
= 0.152981 — 0.6711201

0.24332 + 1.469751

2.96650 — 0.841221

—0.340961 + 0.6980381
0.19869 — 2.272981
= 0.233975 — 0.9745311

—1.64164 — 2.156161

—0.38705 + 4.357501

—0.340961 — 0.6980381
0.19869 + 2.272981
0.233975 + 0.9745311

—1.64164 4 2.156161

—0.38705 — 4.357501

—0.725228 + 0.2780281
1.95932 — 0.443351
0.208955 + 0.9096181

—1.41966 — 0.528741

3.13856 + 2.247001

—0.725228 — 0.2780281
= 1.95932 + 0.443351
= 0.208955 — 0.9096181

> Q& €|l & €|l & €| Q& €| 2 €| Q@ &l Q& €|l & €|l & €| & &
I

—1.41966 + 0.528741

3.13856 — 2.247001




Solutions to I}

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

Cusp shape

= —0.765214 + 0.9853701
= —0.15270 — 1.411317
—0.264359 — 1.3595801

—7.96046 — 6.187751

—0.765214 — 0.9853701
= —0.15270 4+ 1.411311
—0.264359 + 1.3595801

—7.96046 + 6.187751

—0.855805 4+ 0.9094321
0.197635 + 0.6093891
—0.821764 +- 0.0802841

—2.89879 + 3.808731

—0.855805 — 0.9094321
0.197635 — 0.6093891
—0.821764 — 0.0802841

—2.89879 — 3.808731

0.897889 + 0.8861041
0.138267 — 0.5197551
—0.856989 + 0.0188731

—4.61158 4 1.574981

0.897889 — 0.8861041
0.138267 + 0.5197551
—0.856989 — 0.0188731

—4.61158 — 1.574981

—0.977996 + 0.8001201
0.160447 + 0.2593141
—0.781893 — 0.2519421

1.27467 — 2.987107

—0.977996 — 0.8001201
0.160447 — 0.2593141
—0.781893 4 0.2519421

1.27467 + 2.987101

0.734905 + 0.0394921
0.217205 — 0.0114671
0.883998 + 0.2230371

3.33660 + 2.977371

14.6570 — 4.97251

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

0.734905 — 0.0394921
0.217205 + 0.0114671
= 0.883998 — 0.2230371

3.33660 — 2.977371

14.6570 + 4.97251




Solutions to I}

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

Cusp shape

= —0.677662 + 0.2566901
—0.554218 — 0.6709941
0.850990 — 0.9442461

2.13495 — 5.982221

10.3042 + 10.38311

—0.677662 — 0.2566901
= —0.554218 + 0.6709941
= 0.850990 + 0.9442461

2.13495 4 5.982221

10.3042 — 10.38311

= —0.697071 + 0.1348311
= —0.208690 — 0.0937191
= 0.865604 — 0.6501931

2.94313 — 0.272511

13.63116 + 1.740281

—0.697071 — 0.1348311
—0.208690 + 0.0937191
0.865604 + 0.6501931

2.94313 4 0.272511

13.63116 — 1.740281

0.783819 + 1.0260801

= —0.143080 + 1.3499901 | —9.37380 + 0.627901 0
= 0.783819 — 1.0260801
= —0.143080 — 1.3499901 | —9.37380 — 0.627901 0

= —0.323635 — 1.3278201

= 0.583045 + 0.3711421
= —0.94998 + 1.340551
= 0.642745 4 1.0667301

0.97209 + 2.480201

8.17214 — 4.937771

= 0.583045 — 0.3711421
= —0.94998 — 1.340551
= 0.642745 — 1.0667301

0.97209 — 2.480201

8.17214 + 4.937771

= 0.980745 + 0.8792261

= —0.009190 — 0.3551807 | —4.36918 + 4.992051 0
= —0.952450 4 0.2033081

0.980745 — 0.8792261
= —0.009190 + 0.3551807 | —4.36918 — 4.992051 0

u
a
b
u
a
b
u
a
b
u
a
b
u
a
b= —0.323635 + 1.3278201
u
a
b
u
a
b
u
a
b
u
a
b
u
a
b

= —0.952450 — 0.2033081




Solutions to I}

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

Cusp shape

u
a =
b

—0.674850
0.446292
0.463057

1.16666

8.48480

—1.326940 + 0.1547751
0.982376 + 0.4109001
—0.273052 4- 0.8261801

1.92758 — 1.331741

—1.326940 — 0.1547751
0.982376 — 0.4109001
—0.273052 — 0.8261801

1.92758 + 1.331741

0.580701 + 0.3215041
2.76581 + 0.859281
0.345091 — 0.9546831

—0.87681 — 4.226561

6.95306 + 2.398081

0.580701 — 0.3215041
2.76581 — 0.859281
0.345091 + 0.9546831

—0.87681 + 4.226561

6.95306 — 2.398081

—1.003250 +- 0.8845421
—0.060369 + 0.3044161
—0.985091 — 0.2601201

—2.47713 — 10.450701

—1.003250 — 0.8845421
—0.060369 — 0.3044161
—0.985091 + 0.2601201

—2.47713 4 10.450701

—0.745935 + 1.1605001
0.000884 — 1.2529801
—0.361004 — 1.1701901

—2.81669 + 0.454371

—0.745935 — 1.1605001
0.000884 + 1.2529801
—0.361004 4 1.1701901

—2.81669 — 0.454371

> Q R @ €| Q@ 8|l Q 2| @ €| 8 8| 2 | & 8|l & =&
Il

—1.127810 4 0.8209451
1.24601 + 1.239181
—0.420609 + 1.2273101

—6.79571 — 0.509661




Solutions to I}

V=1 (vol + v/=1C5)

Cusp shape

= —1.127810 — 0.8209451
= 1.24601 — 1.239187
—0.420609 — 1.2273101

—6.79571 + 0.50966.1

0.849131 + 1.1202801

—0.451043 + 1.2426601

—8.41853 — 3.058951

0.849131 — 1.1202807
—0.118188 — 1.1928407
—0.451043 — 1.2426601

U
a
b
U
a = —0.118188 + 1.1928401
b
U
a
b

—8.41853 + 3.058951

—0.195377 4 0.5534211
1.205400 + 0.3896291
—0.0029121 +- 0.11790001

0.36359 — 1.661931

2.56838 4 3.465111

1.205400 — 0.3896291
= —0.0029121 — 0.11790001

U
a
b
u = —0.195377 — 0.5534211
a
b

0.36359 4 1.661931

2.56838 — 3.465111

u =

1.12627 + 0.864811

a = 1.18250 — 1.304891 —8.27510 4 6.319621 0
b= —0.470843 — 1.2377801

uw= 112627 — 0.864811

a= 1.18250 + 1.304891 —8.27510 — 6.319621 0

b= —0.470843 + 1.2377801

0.534053 + 0.2029711
a = —1.58350 + 0.170371
b= 0.633931 4 0.8676731

u =

0.62677 4 2.450511

2.30160 — 3.499441

u= 0.534053 — 0.2029711
a = —1.58350 — 0.170371
b= 10.633931 — 0.8676731

0.62677 — 2.450511

2.30160 + 3.499441

u = —0.88456 + 1.145551
a = —0.116208 — 1.1338101
b= —0.494977 — 1.2156401

—6.25912 + 8.600161




Solutions to I}

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

Cusp shape

u = —0.88456 — 1.145551
a = —0.116208 + 1.1338101
b= —0.494977 + 1.2156401

—6.25912 — 8.600161

u= 145538+ 0.10222]
a= 0.757445 + 0.3777051
b= —0.361366 + 0.7506041

5.76923 4 2.962441

1.45538 — 0.102221
= 0.757445 — 0.3777051
= —0.361366 — 0.7506041

S
|

5.76923 — 2.962441

1.11941 + 0.945021
1.03658 — 1.405341
—0.576768 — 1.2370901

—7.52216 4 10.519801

1.11941 — 0.945021
1.03658 + 1.405341
= —0.576768 4 1.2370901

—17.52216 — 10.519807

—1.11499 + 0.966361
= 0.99158 4 1.429221
= —0.608733 + 1.2329201

—5.4631 — 16.20411

= 0.99158 — 1.429221
= —0.608733 — 1.2329201

—5.4631 + 16.20411

= —1.17549 4 0.933421
= 1.01884 4 1.291371
= —0.543560 + 1.1745101

—1.47035 — 7.971171

= —1.17549 — 0.93342]
= 1.01884 —1.291371
= —0.543560 — 1.1745101

—1.47035 + 7.971171

= —0.039971 + 0.4831371
= 4.26633 + 3.792481

a
b
u
a
b
u
a
b
u
a
b
uw=—1.11499 — 0.966367
a
b
u
a
b
u
a
b
u
a
b= 0.520875 + 0.7998101

0.42197 + 3.980061

—11.1996 — 14.12671
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Solutions to I}

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

Cusp shape

= —0.039971 — 0.4831371
= 4.26633 — 3.792481
0.520875 — 0.7998101

0.42197 — 3.980061

—11.1996 + 14.12671

1.51110 + 0.302151

0.932692 — 0.5954771 5.37755 + 6.098491 0
= —0.344026 — 0.8830211
= 1.51110 — 0.302151
5.37755 — 6.098491 0

—0.344026 +- 0.8830211

0.199982 + 0.3660651
7.44696 — 1.051221
0.531360 — 0.8820271

0.173552 — 0.2781941

—17.0776 — 31.89911

0.199982 — 0.3660651
7.44696 4 1.051221
= 0.531360 + 0.8820271

U
a
b
U
a
b
U
a= 0.932692 4 0.5954771
b
U
a
b
U
a
b

0.173552 + 0.2781941

—17.0776 4 31.89911

11



IL. 1Y = (vPa—v?at+ud —au—v? +b—a—u—1, u*a—4u*+---+a—
3, u® —ut —2u® +ul4+u+1)

(i) Arc colorings

= 0)

0
a0 = \u
1
—u?
a
—wa+vla—wP+aut+uPF+a+u+1
( )
wa+ ut —ua—udfauf2u + 2u
a5 = —wat+ula—uwP+aut+uita+tu
ut — 2u3 —u + a4+ 3u
az = —wa+ula—uwr+aut+ui+a+u
1
a8: u
-1
ayp = 0
—u +2u
—ud 4 u
uaJru 7UCL*U376LU7QU + 2u
—wat+ula—uwP+aut+uita+u

—u?+1
ag = \u* — 2u?
(ii) Obstruction class =1

(iii) Cusp Shapes = —2u*a + 6ua — u* — 4u?a + 2u® — Tau — 4u® — 5a + u + 5

12



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
c1,C3,C5 (u? —u+1)°

€2 (u? +u+1)°

Cq,C7 ul®

ce, C8 (u® —ut — 203 + u® 4 u+1)?
“ (W +ut +2u® +u® +u+ 1)
c1o (u® +u* —2u® —u? +u—1)>
c11 (u5 +3ut+ 4+ —u— 1)2
12 (u® —u* +2u® —u? +u—1)>

13



(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
C1,C2,C3 (y2+y+1)5
cs
ca, 7 y*
C6, Cs, C10 (y° =5y + 8% — 3% —y —1)2
C9; C12 W’ +3y* +4° +y° —y—1)°
¢ (v° —y* + 8y — 3y* + 3y — 1)

14



Solutions to I3

(vi) Complex Volumes and Cusp Shapes

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

Cusp shape

u=—1.21774
a = —0.837181 + 0.2820107
b= 0.500000 + 0.8660251

2.40108 + 2.029881

6.80799 — 4.974601

u=—1.21774
a = —0.837181 — 0.2820101
0.500000 — 0.8660251

2.40108 — 2.029881

6.80799 4 4.974601

—0.309916 + 0.5499111
2.00919 + 0.918191
0.500000 + 0.8660251

0.329100 + 0.4993041

7.97351 — 4.218651

—0.309916 + 0.5499111
—1.70942 — 3.065131
0.500000 — 0.8660251

0.32910 — 3.560461

—1.93681 + 7.639561

—0.309916 — 0.5499111
2.00919 — 0.918191
0.500000 — 0.8660251

0.329100 — 0.4993041

7.97351 + 4.218651

—0.309916 — 0.5499111
= —1.70942 4 3.065131
0.500000 + 0.8660251

0.32910 + 3.560461

—1.93681 — 7.639561

= 1.41878 4-0.219171
= —0.858089 + 0.5386161
0.500000 + 0.8660251

5.87256 4 6.430721

12.8115 — 8.65041

1.41878 4 0.219171
—0.604500 — 0.3922061
0.500000 — 0.8660251

5.87256 + 2.370951

8.34383 + 3.961691

1.41878 — 0.219171
—0.858089 — 0.5386161
0.500000 — 0.8660251

5.87256 — 6.430721

12.8115 + 8.65041

1.41878 — 0.219171
—0.604500 + 0.3922061

b
U
a
b
U
a
b
U
a
b
U
a
b
U
a
b
U
a
b
U
a
b
U
a=
b= 0.500000 + 0.8660251

5.87256 — 2.370951

8.34383 — 3.961691

15



ITI. u-Polynomials

Crossings u-Polynomials at each crossing
1 (u? —u+1)%)(u% + 36u* + .- — 153u — 1)
€2 (u? +u+1)%)(u® + 6u* + .- — 5u—1)
Cs (u? —u+1)°) (% — 6us* 4 --- — 3141u — 1282)

ca, C7 u'®(ub + 5ub* + .- — 13312u% — 1024)

€5 (u? —u+ 1)) (u®® + 6u®* + -+ — 5u — 1)
6 (u® —u* = 2u® +u? +u+1)?)(u® = 3u + - 4% 1)
s (u® —u? = 2u® 4+ u® + u + 1)) (u® 4 3u 4 - - + 969u — 578)
€9 (w4 u* +2u® +u? +u+1)2)(u® —3u + .- +8u—1)
€10 (u® +ut —2u® —u® 4 u—1)?)(u®® = 3u + - Fu? 1)
c11 (u® 4 3u* + 4u® +u? —u — 1)) (u® —29u* + .- 4 2u + 1)
c12 (u® —ut +2u® —u® +u— 1)) (u® = 3ub + -+ 8u—1)

16



IV. Riley Polynomials

Crossings Riley Polynomials at each crossing
“ (" +y+ D)7 = 8y™ + - +10327y — 1)
c2,¢5 (P +y+ 1)) (% +36y%* + - — 153y — 1)
€3 ()% +y+1)%)(y% — 525 + -+ — 2.41955 x 108y — 1643524)
Ca, Cr y'0(y% + 55y5 + ... —2.72630 x 107y — 1048576)
C65 10 ((° = 5y* +8y> = 3y> —y — 1)*)(y* — 15y™ + -+ 2y — 1)
cs (v° = 5y" +8y® = 3y* —y — 1)
(Y% + 5y% + - — 4574003y — 334084)
c9, 12 (P +3y* + 40> + > —y = D) +29% + - +2y — 1)
ci (0" =y +8y° = 3y° + 3y — *)(y® + 17y% + - — 142y — 1)

17



