12a1179 (K12a1179)

2
e —~ Linearized knot diagam
10 \3 9
\ S— 4 10 8 9 12 11 3 1 2 7 6 5
3 1 5
q/l\//:// Solving Sequence
6

5,12—»6%1794>4*>2—>8~>3~>11%7%10%02,07,09
Cs C12 C10

A knot diagrarrﬂ cs 1 T g ez Tenn e

Ideals for irreducible component#ﬂ)f Xpar

It = (—=3u® —20u® + - +2b— 36, 3u®' +17u* + - +4a — 10, v** + Tu*' + - + 88u + 8)
IY = (—1208412097a°u® + 1863706926u°a* + - - - + 882411950764 — 13422878124,
6a°u® + 4uSa* + --- — 38a — 32, u® — v’ + 5ut — 4u 4+ 6u? — 3u + 1)
I¥ = (—u'? — 9u'® — 30u® — 45u8 — 29u* + u® — 6u? + b+ 2u,
—u'? — =900 — 9u° — 30u® — 300" — 45u8 — 450 — 29ut — 28u® — Bu? +a — du + 2,
u'® + 10u + 38u? + 68u” + 57u® — ut + 18u® — 3u® — 1)

* 3 irreducible components of dim¢ = 0, with total 71 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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http://www.layer8.co.uk/maths/draw/index.htm#Running-draw
https://github.com/CATsTAILs/LinksPainter

I I} = (—3u?" — 20u?® + --- + 2b — 36, 3u?' + 17u?° + ... + 4a — 10, u?? +
Tu?! + ... 4 88u + 8)

(i) Arc colorings

0
a2 = \u
1
ag = —u?
U
ayp = u
%u21 17,20 4 .. +8u+
ag = %u21+10u20+“ 365U+18
su”t + 2u? + - +421u+13
G4 = —iuzl— %uQO—l— —48u —6
Sut 2020 4. +@u+ 3
ag = %U21+£U20+' u+1
_gU/Zl _ %’U,QO—F"' _ 106“— 129
ag = w4+ B0 4 4 BTy 46
7%u217§u20+. 5—%5117%
ag = %u2171u20+-~ %u73
—u
ain = \ud+u
u? +1
ar = \ —y? — 22

—u® —2u
a10 = \u® +3ud +u

(ii) Obstruction class = —1

(iii) Cusp Shapes = u?° + 6u'? + 32u!® + 116u'” + 363u!6 + 934u'® + 2100u'* +
409203 4+ 7035u'? + 10658u!! + 14285110 + 16890u? + 1758448 + 15990u” + 12628u’ +
8526u° + 4861u* + 2276u> + 846u? + 236u + 42



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
€1 u*? —19u*" + - — 800u + 64
C2,C3,C7 u22—u21—|—-~-+6u2+1
cy
Cyq,C8 WP 4+6u - —u+1
Cs, Cg, C10 u22—7u21+--~—88u+8
C11, C12




(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
! y*2 —y?t 4o — 1024y + 4096
C2,C3,C7 y22_25y21++12y+1
cy
C4,C8 y2 12t Ty 41
€5, C6, C10 y?2 429921 + ... 1+ 32y + 64
C11,C12




(vi) Complex Volumes and Cusp Shapes

Solutions to I} VvV—1(vol + /—1CS) Cusp shape
u = —0.214951 4 0.9553321
a = —0.39803 — 1.383191 —2.60701 — 2.884221 | —0.19154 4 3.173341

b= 0.670593 — 0.9216851

u = —0.214951 — 0.9553321
—0.39803 + 1.383191 —2.60701 4 2.884221 | —0.19154 — 3.173341
b= 0.670593 4 0.921685]

u = —0.813603 + 0.3348211
a = —0.391314 + 0.249585] | —6.77494 + 2.665251 | —5.93834 — 2.449081
b= —0.463678 — 0.9594251

u = —0.813603 — 0.3348211
a = —0.391314 — 0.249585] | —6.77494 — 2.665251 | —5.93834 + 2.449081
—0.463678 4 0.9594251

—0.722432 + 0.4995381
—0.667442 — 0.5244361 | —7.31468 — 7.597421 | —4.88198 + 6.885591
0.702002 — 1.0996201

—0.722432 — 0.4995381
= —0.667442 + 0.5244361 | —7.31468 4+ 7.597421 | —4.88198 — 6.885591
= 0.702002 + 1.0996201

= —0.386869 + 1.2381101
0.29217 + 1.628731 —12.8000 — 11.42997 | —6.89165 + 6.897101

—0.386869 — 1.2381107
0.29217 — 1.628731 —12.8000 4 11.42997 | —6.89165 — 6.897101
—0.85810 — 1.295081

—0.518713 + 1.2093801
0.749140 + 0.5535171 | —11.52230 — 1.936207 | —10.29123 + 1.119371
0.141219 + 0.9310281

—0.518713 — 1.2093801
= 0.749140 — 0.5535171 | —11.52230 + 1.936207 | —10.29123 — 1.119371
= 0.141219 — 0.9310281

b
U
a
b
U
a
b
U
a
b = —0.85810 + 1.295081
U
a
b
U
a
b
U
a
b




Solutions to I

V=1(vol + v=1C)

Cusp shape

= —0.188904 + 0.5638221
= 0.341201 — 0.7438241
= 0.487380 + 0.0716221

—0.321406 — 1.3156001

0.42346 + 6.527641

—0.188904 — 0.5638221
0.341201 + 0.7438241
0.487380 — 0.0716221

—0.321406 + 1.3156001

0.42346 — 6.527641

0.03206 + 1.538551
—0.320508 +- 0.4819931
—0.440190 + 0.1933911

—7.43727 — 1.581341

0.15073 + 4.919071

0.03206 — 1.538551
—0.320508 — 0.4819931
—0.440190 — 0.1933911

—7.43727 4+ 1.581341

0.15073 — 4.919071

—0.398382 4 0.1636401
1.041370 — 0.1049221
—0.526173 + 0.4958501

0.836027 — 0.7933261

6.74273 + 3.417271

—0.398382 — 0.1636401
1.041370 + 0.1049221
—0.526173 — 0.4958501

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

0.836027 + 0.7933261

6.74273 — 3.417271

u = —0.05207 + 1.705201
a = —0.13197 4 1.642551
b= —0.83496 + 1.174361

—12.05740 — 3.922511

0.689774 + 0.4088421

u = —0.05207 — 1.705201
a = —0.13197 — 1.642551
b= —0.83496 — 1.174361

—12.05740 + 3.922511

0.689774 — 0.4088421

u = —0.10228 + 1.793861
a= 0.12610 — 1.928591
b= 0.95775 — 1.442101

15.7405 — 13.62531

—7.26879 + 5.929951

u = —0.10228 — 1.793861
a= 0.12610 4 1.928591
b= 0.95775+ 1.442101

15.7405 + 13.62531

—7.26879 — 5.929951




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

= —0.13386 + 1.807771

—0.390730 — 1.0461701 17.1171 — 4.85851 | —9.54317 + 2.733031
0.164157 — 0.9964521

—0.13386 — 1.807771

= —0.390730 + 1.0461701 17.1171 + 4.85851 | —9.54317 — 2.733031

U
a
b
U
a
b= 0.164157 + 0.9964521




II. I} = (—1.21 x 10°a®u® + 1.86 X 10°a*u® + - - - + 8.82 X 10'%a — 1.34 x
10'°, 6a’u® + 4ua* + --- — 38a — 32, u® — u® + 5u* — 4u® + 6u? — 3u +1)

(i) Arc colorings

0

0
a2 = \u
1
a6 == u
u
al == u
a
a9 = \0.372194a°u® — 0.574026a*u® + - - - — 27.1785a + 4.13428
—0. 145773a 5 4+2.18213a%u® + - - - 4 17.8628a — 21.1907
as = \ 0.312265a°u® — 1.60138a*u® + - - - — 34.5790a + 1.77561
—0. 206418a —2.57431a*u® 4+ - -+ — 10.7722a + 16.8693
a2 = \ 0.110381a’u® — 0.378957a*u® + - - - — 20.5376a — 6.45733
0.132970a%u® + 1. 05447a4u5 + -+ 1.43345a — 5.94094
as = \ 0.505164a’u® + 0.480448a*u - — 26.7451a — 1.80666
—0. 0660601a5u5 +1. 04617a4u5 +---+12.8011a — 4.58028
az =\ —0.295252a%u5 + 0.333319a%u® + - - - + 13.4971a + 1.63976
(u T
u +1
—ut — 22
—ud —2u
10 = \u® + 3ud +u
(ii) Obstruction class = —1

10836912 5 5 + 6217485248u a et 27178566568a_ 51617037366
649345301 ¢ 649345301 649345301 649345301

(iii) Cusp Shapes =



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
€1 (u? 4+ u? —1)'2
C2,C3,C7 u36+u35—|——334u+77
Co
Cy4,C8 u’® 4+ 3u® + - 4 244u + 271
€5, C6, C10 (u® + u® + 5ut + 4u® 4 6u® + 3u+1)8
C11,C12




(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
c1 (4 — 2 + 2y — 1)1
€2, €3, C7 v — 33y%5 + .. + 209380y + 5929
Cg
36 35

C4,Cs ¥ 4+ 11y°° 4 - - - + 1542616y + 73441
€5, C6: C10 (y° + 9y° + 29y* + 40y> + 22y% + 3y + 1)°

C11,C12
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(vi) Complex Volumes and Cusp Shapes

Solutions to I3

V=1(vol + y=1C)

Cusp shape

0.142924 + 1.1595201
0.020396 — 0.7553021
—0.624535 — 0.8973221

—6.55350 — 0.172161

—6.07139 — 0.418641

0.142924 + 1.1595201
—0.90019 + 1.204701
—0.072498 4- 0.7681051

—6.55350 — 0.172161

—6.07139 — 0.418641

0.142924 + 1.1595201
—1.09844 + 1.215631
—1.70363 + 1.174751

—10.69110 4 2.655971

—12.60066 — 3.398091

0.142924 + 1.1595201
0.71837 — 1.498211
—0.702328 — 0.8834721

—6.55350 + 5.484091

—6.07139 — 6.377531

0.142924 + 1.1595201
0.09177 + 2.063591
0.91585 + 1.559461

—6.55350 + 5.484091

—6.07139 — 6.377531

0.142924 + 1.1595201
0.85867 + 2.277851
0.039086 + 0.7075671

—10.69110 4 2.655971

—12.60066 — 3.398091

0.142924 — 1.1595201

= 0.020396 + 0.7553021 | —6.55350 4+ 0.172161 | —6.07139 4 0.418641
= —0.624535 + 0.8973221
= 0.142924 — 1.1595201
= —0.90019 — 1.204701 —6.55350 4 0.172161 | —6.07139 + 0.418641

—0.072498 — 0.7681051

0.142924 — 1.1595201
—1.09844 — 1.215631
—1.70363 — 1.174751

—10.69110 — 2.655971

—12.60066 + 3.398091

> Q@ 2|l @ €| & 8|l @ €| @ €| & €| & &8> & 8| & 8| & &

0.142924 — 1.1595201
= 0.71837 4 1.498211
= —0.702328 + 0.8834721

—6.55350 — 5.484091

—6.07139 + 6.377531
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Solutions to I3

V=1(vol + y=1C)

Cusp shape

= 0.142924 — 1.1595201
0.09177 — 2.063591
0.91585 — 1.559461

—6.55350 — 5.484091

—6.07139 + 6.377531

0.142924 — 1.1595201
= 0.85867 — 2.277851
0.039086 — 0.7075671

—10.69110 — 2.655971

—12.60066 + 3.398091

0.321608 + 0.3590791
= —0.541913 — 0.9912371
1.134260 — 0.8151151

—5.79017 4 1.108711

—7.48336 — 6.181171

0.321608 + 0.3590791
—0.573836 — 1.1115401
—0.036630 + 0.7305581

—1.65258 — 1.719421

—0.95409 — 3.201721

0.321608 + 0.3590791
1.120820 — 0.7961801
—0.727819 — 1.1513001

—1.65258 + 3.936831

—0.95409 — 9.160621

0.321608 + 0.3590791
1.56692 + 0.282391
0.488689 — 0.7853331

—1.65258 — 1.719421

—0.95409 — 3.201721

0.321608 + 0.3590791
—2.31941 + 0.309261
0.467021 + 0.7780191

—1.65258 + 3.936831

—0.95409 — 9.160621

0.321608 + 0.3590791
—0.16556 — 3.539441
—0.475830 — 0.6585211

—5.79017 4 1.108711

—7.48336 — 6.181171

0.321608 — 0.3590791
—0.541913 4 0.9912371
1.134260 + 0.8151151

—5.79017 — 1.108711

—7.48336 + 6.181171

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

0.321608 — 0.3590791
= —0.573836 + 1.1115401
= —0.036630 — 0.7305581

—1.65258 4 1.719421

—0.95409 + 3.201721
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Solutions to I3

V=1(vol + y=1C)

Cusp shape

= 0.321608 — 0.3590791
= 1.120820 + 0.7961801
—0.727819 4 1.1513001

—1.65258 — 3.936831

—0.95409 + 9.160621

0.321608 — 0.3590791
1.56692 — 0.282391
0.488689 + 0.7853331

—1.65258 4- 1.719421

—0.95409 + 3.201721

0.321608 — 0.3590791
= —2.31941 — 0.309261
0.467021 — 0.7780191

—1.65258 — 3.936831

—0.95409 + 9.160621

0.321608 — 0.3590791
= —0.16556 + 3.539441
—0.475830 4 0.6585211

—5.79017 — 1.108711

—7.48336 + 6.181171

0.03547 + 1.775301
= 0.483101 + 1.1623601
0.98695 + 1.095291

—17.2652 + 0.59911

—6.44525 + 0.727211

0.03547 + 1.775301
0.49089 — 1.435501
—0.136931 — 0.8921051

—17.2652 + 0.59911

—6.44525 + 0.727211

0.03547 + 1.775301
—0.19050 + 1.532031
0.836637 + 0.9572991

—17.2652 + 6.25531

—6.44525 — 5.231681

0.03547 + 1.775301
—0.63078 — 1.916901
0.159090 — 0.7692631

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

18.0757 + 3.42721

—12.97451 — 2.252241

= 0.03547 4 1.775301
= 1.57803 — 1.541191
2.00938 — 1.442961

18.0757 + 3.42721

—12.97451 — 2.252241

0.03547 + 1.775301
= —0.50833 — 2.263401
= —1.05676 — 1.803091

U
a
b
U
a
b

—17.2652 + 6.25531

—6.44525 — 5.231681
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Solutions to I3

V=1(vol + y=1C)

Cusp shape

= 0.03547 — 1.775301
= 0.483101 — 1.1623601
= 0.98695 — 1.095291

—17.2652 — 0.59911

—6.44525 — 0.727211

= 0.03547 — 1.775301
= 0.49089 + 1.435501

—17.2652 — 0.59911

—6.44525 — 0.727211

= 0.03547 — 1.775301
= —0.19050 — 1.532031
= 0.836637 — 0.9572991

—17.2652 — 6.25531

—6.44525 4 5.231681

= 0.03547 — 1.775301
= —0.63078 4 1.916901

U
a
b
U
a
b= —0.136931 + 0.8921051
U
a
b
U
a
b= 0.159090 + 0.7692631

18.0757 — 3.42721

—12.97451 4 2.252241

= 0.03547 — 1.775301
1.57803 + 1.541191
2.00938 + 1.442961

18.0757 — 3.42721

—12.97451 4 2.252241

= 0.03547 — 1.775301
= —0.50833 + 2.263401
= —1.05676 + 1.803091

> & €| & €

—17.2652 — 6.25531

—6.44525 4 5.231681
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II1. I" =
(—u'?2—9ul%+...+b+2u, —ul?— 11+ +a+2, u¥+10ut 4. —3u2—-1)

(i) Arc colorings

0

0
a2 = \u
1
a6: u
u
a1: u
u'? +utt 4 du -2
ag = 12—&—9ulo—|—30u + 45u8 + 29u? — ud + 6u? — 2u
—10u® + -+ 5u+2
a4 = u9—|—7u + 16ud +13u +2u—1
— 10w+ —3u+2
a2 = \ ¢ —u8 4+ 77 —6u + 16w’ — 1lu*+13u3 —6u® +3u—1
12+9u10+ 4 du—1
ag = u! u”—i— -—2u+1
—ul 10u10—38u —67u8 —u® —52u* —3u® — 11w —u+2
as = —u® 4+ u” —6ul +5u® — 11wt + Tud —6u +2u—1
(u3+u>
u +1
—ut — 2u?

—ud —2u
ato = \u® + 3ud +u
(ii) Obstruction class =1

(iii) Cusp Shapes
= —uM 4+ o1 — 1100 + 1168 — 4447 + 40u8 — 77U’ + 57ut — 55u3 + 28u? — 10u — 4

15



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
! u® — 4u'? 4 8utt — 8u'? +uf + 7u® — 5u” — 3ub 4 3u® + 4ut — 40P+ 1
C2,Cr u +ut? o tut 1
c3,Cy u—u? 4 fu—1
C4,C8 u'® 4 2ut — w50 — P 4+ 30"+ 3u® Fut - 20— 1
€5, Co u'® + 10u + 38u? + 68u” + 57u® —ut + 18u® — 3u® — 1
€10, €11, C12 u'® + 10ut + 38u° + 68u” 4 57u° + ut + 18u® 4 3u? + 1

16



(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
C1 y13+2y11+"'_8y2_1
C2,C3,C7 y13_13y12++9y_1
cy
C4,C8 y B Ayt 4 —dy —1
Cs, Cg, C10 y13+20y12+~-~—6y—1
C11,C12

17



Solutions to I3

(vi) Complex Volumes and Cusp Shapes

V=1(vol + y=1C)

Cusp shape

0.222851 + 1.1283901
a = —0.528316 4 1.1193701
b= —0.751183 + 0.4096431

u =

—9.46673 + 2.120861

—5.40296 — 0.710191

u = 0.222851 — 1.1283901
a = —0.528316 — 1.1193701
b= —0.751183 — 0.4096431

—9.46673 — 2.120861

—5.40296 + 0.710191

u = —0.132288 4 0.8251961
a = —0.80812 — 1.631981
b= 0.620126 — 1.1094607

—3.74892 — 3.584191

—7.53140 + 5.112111

u = —0.132288 — 0.8251961
a = —0.80812 + 1.631981
b= 0.620126 + 1.1094601

—3.74892 4 3.584191

—7.53140 — 5.112111

u = —0.09053 + 1.456301
a= 0.446564 4 0.6172871
b= 0.003852 + 0.6474531

—8.20019 4 1.371331

—10.62804 — 1.838481

u = —0.09053 — 1.456301
a= 0.446564 — 0.6172871
b= 0.003852 — 0.6474531

—8.20019 — 1.371331

—10.62804 + 1.838481

u = —0.192457 + 0.3380101
a = —1.90707 + 0.931231
b= —0.308277 — 0.8911371

—2.11472 4- 2.488941

—7.57750 — 5.298631

u = —0.192457 — 0.3380107
a = —1.90707 — 0.931231
b= —0.308277 + 0.8911371

—2.11472 — 2.488941

—7.57750 + 5.298631

u = 0.374429
a= 2.73808
b= 0.745922

—5.68479

—6.08470

u = —0.03925 + 1.683471
a = —0.05381 + 1.743271
b= —0.82116 + 1.273381

—12.70200 — 4.269621

—9.64995 + 5.183331

18



Solutions to I3

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

Cusp shape

u = —0.03925 — 1.683471
a = —0.05381 — 1.743271
b= —0.82116 — 1.273381

—12.70200 + 4.269621

—9.64995 — 5.183331

0.04446 + 1.778391

a= 0.481712 — 1.2443501 19.3357 + 3.20971 | —5.16777 — 0.816551
b= 0.883684 — 0.7374011
uw=0.04446 — 1.778391

0.481712 + 1.2443501 19.3357 — 3.20971 | —5.16777 + 0.816551
b= 0.883684 + 0.7374011

19



IV. u-Polynomials

Crossings u-Polynomials at each crossing
¢ (u® +u? —1)"
(u' = 40t 4 8u — 8ut 4 Tuf — U7 — 3ub + B3u° + dut — 4B + 1)
(U2 —19u 4 - — 800u + 64)
€2, Cr (W +ul? + - a1 = w4 6u® 4 1)
(P 4 U s — 334w+ TT)
€3, Cy (W —u? 4 fu— 1) = -+ 6u” 4 1)
(P 4 U+ — 334w+ TT)
C4,Cs8 (u"? + 20" —u'® + 50° — u® + 3u” + 3u® + u' +u® — 20 - 1)
. (u22 +6u20 + - —u+ 1)(U36 +3U35 +...+244u+271)
(u® + u® + 5ut + 4u® + 60 + 3u + 1)°
Cs5,Ce
(U 4+ 100! + 38u” + 68u7 + 570’ — ut + 18u® — 3u® — 1)
(W = Tut 4 — 88u+8)
(u® + w5 + 5u* + 4ud + 6u? + 3u + 1)°
€10, C11, C12
(" 4+ 10u + 38 + 6807 + 57u® + ut + 18u® + 3u? + 1)
.(u22_7u21+..._88u+8)
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V. Riley Polynomials

Crossings Riley Polynomials at each crossing
c1 (1 —v*+2y = 1)) + 29" - =8> - 1)
S(y*? =y 4 — 1024y + 4096)
C2,C3,C7 ('3 =13y + -+ 9y — 1)(y*2 =25y + -+ 12y + 1)
Co (35 — 33935 4 - + 209380y + 5929)
c1, cs (" + 4y 4 =y = D 1297 4 = Ty £ 1)
(3% 4+ 11y + -+ - + 1542616y + 73441)
€5, C65 €10 (y® 4 9y° + 29" + 40y® + 22¢% + 3y +1)°
€11, C12 Sy 20y 4 — 6y — 1) (77 + 2997 4+ + 32y 4 64)
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