12”0091 (K12n0091)

Linearized knot diagam
< N Q) SRR
7/1) 7 2 8 4 11 5 12 7 9 10

\\_ / Solving Sequence

11 * 4 *) —) —_ P — — . — C. C cC
A knot d1agranﬂ £ 8 3 6 P 5 P 901112 o 2 o 101010 ->> C4, C9, C12

Ideals for irreducible component#ﬂ)f Xpar

I = (9.64531 x 10" — 4.88193 x 10™%4* + ... + 3.96010 x 10'°°b + 2.98159 x 10'%
—2.00715 x 101954 — 1.57876 x 101%%4*3 4 ... +3.96010 x 10'%q + 1.15179 x 108,
B syt~ du 4 4)
I = (b, 6u” —2u® — 8u® + Tu* + 11u® — 5u® +a —du+ 9, u® —u” —ub +2u° + u? — 2u® + 2u — 1)
I} = (=Ta*u + 4a* — 16au + 5b + Ta — 5u, a® + a*u + 4a® + 5au + 9a + 11u + 18, u® +u — 1)

IV ={a, 3b—v—5, v* +Tv+1)

* 4 irreducible components of dim¢ = 0, with total 61 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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https://github.com/CATsTAILs/LinksPainter

I I} = (9.65 x 1010444 —
10196, —2.01 x 101%5y44 —
10108, u45

(i) Arc colorings

= (o)

ajl = ( )
0.0506843u** + 0.398668u*3 + -
aqs = \ —0.0243562u** + 0.123278u*3 + -
1
ag — u
0.0263281u** + 0.521945u*3 + -
a3 = \ —0.0243562u** + 0.123278u’3 + -
—0.578672u** +2.91168u*3 + -
ag = \ —0.0122192u** + 0.0421916u*3 + -
—0.523728u** + 2.65934u*3 + - - -
as = \0.0107063u** — 0.0589316u*3 + - -
—0.200885u** + 0.997869u*3 + - - -
a9 = \ —0.0408682u** + 0.220014u*3 + - -
0.160017u** — 0.777856u*3 + - - -
—0.0408682u** + 0.220014u*3 + - - -
0.371834u** — 1.26324u*3 + - - -
az = \0.0107063u** — 0.0589316u*3 + .. —
—0.176529u** + 0.860569u*3 + -
a1 = \0.0243554u** — 0.137300u*? + -

o= (2)

(ii) Obstruction class = —1

(iii) Cusp Shapes = —13.4312u** + 61.0887u*? + - - -

4.88 x 10105443 4 ..
1.58 x 10196443 4 .
—5u*t +...

— 4u + 4)

-4 188.945u — 29.0849
-+ 0.647937u — 0.752907

-4 189.593u — 29.8378
-+ 0.647937u — 0.752907

-4 115.832u — 12.7171
— 0.844080u — 0.0205202

+ 112.600u — 12.6643
—0.974335u — 0.110043

+26.7328u — 3.10717
+ 3.28466u — 0.639926

— 23.4481u + 2.46724
+ 3.28466u — 0.639926

+112.115u — 20.4632
0.974335u — 0.110043

-+ 24.2254u — 2.44102
—2.50734u + 0.666147

+ 779.429u — 36.2514

-4+ 3.96 x 101%p 4+ 2,98 x
-4+ 3.96 x 101%¢g + 1.15 x



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
! u®® +10u* + - +930u + 1
Co,Cy ut® — 120+ —26u—1
3, Co u®® —du 4o — 6400 — 256
Cs, C8 u?® —3uM 4+ 4+ 32u—64
c7,C10 uP® +5utt o —4u—4
C9,C11,C12 ut — Tt 120+ 1




(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
1 y*® 4+ 62y* + - + 852778y — 1
C2,C4 Y — 10y + -+ 930y — 1
€3, Cg y* 4+ 54y* + ... + 4571136y — 65536
cs, Cg Y 4+ 33yM + .- + 234496y — 4096
c7, C1o y*® + 3yt + - 41256y — 16
C9,C11,C12 y45—31y44+~-~—142y—1




Solutions to I}

(vi) Complex Volumes and Cusp Shapes

V=1(vol + y=1C)

Cusp shape

u = —0.915118 + 0.4087261
a = —0.325649 + 0.5276731
b = —0.009810 + 0.8908681

1.38833 + 3.587721

—7.79003 — 7.629261

u = —0.915118 — 0.4087261
a = —0.325649 — 0.5276731
—0.009810 — 0.8908681

1.38833 — 3.587721

—7.79003 + 7.629261

0.365105 + 0.9563721
0.783884 — 0.6989131
0.189316 + 0.7019551

—1.23770 4 1.724421

—9.34080 — 2.256471

0.365105 — 0.9563721
0.783884 + 0.6989131
0.189316 — 0.7019551

—1.23770 — 1.724421

—9.34080 + 2.256471

0.024171 4 0.9358121
= —0.223335 + 0.3797311
—1.200670 — 0.6927571

—0.018874 — 0.4503011

—9.70033 + 2.117671

0.024171 — 0.9358121
= —0.223335 — 0.3797311
—1.200670 + 0.6927571

—0.018874 +- 0.4503011

—9.70033 — 2.117671

= 0.966319 + 0.4608271
0.530555 — 0.7767541
0.560995 — 0.5427771

—0.360727 4- 0.7719021

—10.39463 — 1.078351

0.966319 — 0.4608271
0.530555 + 0.7767541
0.560995 + 0.5427771

—0.360727 — 0.7719021

—10.39463 4- 1.078351

0.377077 + 1.0048001
= —0.126523 — 1.1941601
—0.51946 + 1.367001

—0.90351 — 3.786581

—11.20030 +- 4.569761

0.377077 — 1.0048001
= —0.126523 + 1.1941601

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= —0.51946 — 1.367001

—0.90351 + 3.786581

—11.20030 — 4.569761




Solutions to I7* V—=1(vol + /=1CS) Cusp shape
u=0.087000 + 1.1214501
a= 0.024928 + 1.4125601 5.86522 — 1.452607 | —9.17004 4 0.1
b= 0.00967 — 1.903331
uw=0.087000 — 1.1214501
a= 0.024928 — 1.4125601 | 5.86522 + 1.452601 | —9.17004 + 0.1

b= 0.00967+ 1.903331

u = —0.401049 + 1.0806301
a = —0.302970 — 1.3070301
b= —0.62624 + 1.825281

4.81861 + 6.309061

—12.00000 — 5.349801

u = —0.401049 — 1.0806301
a = —0.302970 + 1.3070301
b= —0.62624 — 1.825281

4.81861 — 6.309061

—12.00000 + 5.349801

u= 1.068610 + 0.5694311
a = —0.186178 — 0.0078421
b= —-0.179271 — 0.6205231

—3.67456 — 6.895971

0.+ 11.159501

1.068610 — 0.5694311

U =

a = —0.186178 + 0.0078421 | —3.67456 + 6.895971 0. — 11.159501
b= —0.179271 + 0.6205231

u = —0.482744 + 1.1608901

a= 0.263029 + 0.6287301 | 4.19700 + 1.349101 0
b= 1.16026 — 0.816751

u = —0.482744 — 1.1608901

a= 0.263029 —0.6287301 | 4.19700 — 1.349101 0
b= 1.16026 + 0.816751

u= 0.659876 + 1.1865801

a= 0.013007 — 0.3488971 1.89448 — 6.793761 0
b= 1.58964 + 0.230481

u= 0.659876 — 1.1865801

a= 0.013007 + 0.3488971 1.89448 + 6.793761 0

b= 1.58964 — 0.230481




Solutions to I}

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

Cusp shape

= 0.617649
= 11.3061
0.157357

—2.53079

—190.200

0.583689
= 0.731156
= —0.181306

U
a
b
U
a
b

—0.821501

—11.8740

u = —0.564571 + 0.0513451
a= 043377 —4.249491
b= —0.197314 — 1.3458701

1.89233 — 2.907251

—43.5907 + 10.56951

u = —0.564571 — 0.0513451
a= 043377+ 4.249491
b= —0.197314 + 1.3458701

1.89233 + 2.907251

—43.5907 — 10.56951

u = —1.42658 + 0.317021
a= 0.339255 4+ 0.2880131
b= —0.203375 — 1.0163201

—6.72932 + 1.637961

u = —1.42658 — 0.317021
a= 0.339255 — 0.2880131
b= —0.203375 4 1.0163201

—6.72932 — 1.637961

u = 0.451637 + 0.2540401
a = —7.24829 + 2.014691
b= —0.377187 — 0.2819721

—2.91440 + 0.520401

—28.2057 4 17.37851

u= 0.451637 — 0.2540401
a = —7.24829 — 2.014691
b= —0.377187 + 0.2819721

—2.91440 — 0.520401

—28.2057 — 17.37851

u = —1.59963

a= 225479 —10.0523 0
b= 0.531548

u = —0.311546

a = —0.410463 —10.6185 —59.2780

b= 1.54859




Solutions to I}

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

Cusp shape

0.249076 + 0.1500441
1.39946 — 0.692871
—0.633876 4 0.0171961

—0.943845 +4- 0.0130851

—9.49805 + 0.609131

0.249076 — 0.1500441
1.39946 + 0.692871
—0.633876 — 0.0171961

—0.943845 — 0.0130851

—9.49805 — 0.609131

1.23028 + 1.201871
0.763456 — 1.0512401
0.78255 4 1.696231

7.5666 — 15.29741

1.23028 — 1.201871
0.763456 + 1.0512401
0.78255 — 1.696231

7.5666 + 15.29741

1.04398 + 1.385451
—0.513899 + 1.0276501
—0.35731 — 1.998081

9.42541 — 7.536881

1.04398 — 1.385451
—0.513899 — 1.0276501
—0.35731 + 1.998081

9.42541 + 7.536881

—1.34253 + 1.188841
0.783841 + 0.8695131
0.59331 — 1.891331

12.3107 + 8.80257

—1.34253 — 1.188841
0.783841 — 0.8695131
0.59331 + 1.891331

12.3107 — 8.80251

—1.11393 + 1.429281
—0.487625 — 0.8607471
0.04895 + 2.084211

13.18790 + 0.684731

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

—1.11393 — 1.429281
—0.487625 4 0.8607471
0.04895 — 2.084211

13.18790 — 0.684731




Solutions to I} V—1(vol + /—1CS) Cusp shape
u=1.20457 4+ 1.407951
a = —0.398410 4 0.7173241 7.92332 + 5.931631 0
b= 0.40058 — 1.867057
u= 1.20457 — 1.407951
a = —0.398410 — 0.7173241 7.92332 — 5.931631 0
b= 0.40058 + 1.867057
u = —0.146565
a = —50.3293 —2.67208 —212.850
b= —0.601818
u= 1.44703 4+ 1.166171
a= 0.701543 — 0.6892101 8.18611 — 1.855921 0
b= 0.24206 + 1.912611
u= 1.44703 — 1.166171
a= 0.701543 4 0.6892101 8.18611 + 1.855921 0

0.24206 — 1.912611




IL 1Y = (b, 6u” —2ub+---+a+9, u¥—u” —ub +2u® +u* — 2u® +2u—1)

(i) Arc colorings

—6u” 4 2ub + 8u® — Tut — 11ud + 5u? + 4u — 9)

asz =

—6u” 4 2ub + 8ud — Tut — 11ud + 5u? + 4u — 9)
0

—u?+1
a5 = _u4
wt—u+1
ag = u6 + u2
W —ut+ 202 -1
a12 = u6 + u2
—6u” 4 2ub + 8ud — Tut — 11ud + 6u? + 4u — 10
a2 — u4

(
(
(
(
= (i
(
(
(
(
(

(ii) Obstruction class =1

(iii) Cusp Shapes = 36u” — 15u’ — 42u® + 45u* + 62u® — 34u? — 20u + 45
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(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing

C1,C2 (u—1)3

c3, Cg u®
Cy4 (u+1)8
¢ u® —3u” + Tu® — 10u® + 11u* — 10u® + 6u® — 4u + 1
€7 u® —u” —u® 4 2u° Fut — 20 F2u—1
Cs u® + 3u” + Tu® + 10u® + 11u* + 10u® + 6u® + 4u + 1
€9 u® 4 u” — 3ub —2u® + 3ut +2u—1
C10 Wt - 2 ut+ 20 —2u—1

C11,C12 W =3+ 2 +3ut—2u—1

11



(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
8
C1,C2,C4 (y_l)
€3, C6 y8
cs, C8 y® 5y +11y5 + 615 — 17yt — 3493 — 2297 — 4y + 1
7, C10 y® = 3y" 4+ Ty® — 10y° + 11y* — 10y% + 6% — 4y + 1
Cy,C11,C12 Y — TyT +19y5 — 2297 + 3yt + 1413 —6y2 — 4y + 1

12



Solutions to I3

(vi) Complex Volumes and Cusp Shapes

V=1(vol + y=1C)

Cusp shape

0.570868 + 0.7306711
a= 1.194470 — 0.6350841
b= 0

—2.68559 4 1.131231

—14.0862 — 1.57501

u = 0.570868 — 0.730671I
a= 1.194470 + 0.6350841
b= 0

—2.68559 — 1.131231

—14.0862 + 1.57501

u = —0.855237 4 0.6658921
a= 0.637416 — 0.3443901
b= 0

0.51448 4- 2.578491

—10.94521 — 2.413521

u = —0.855237 — 0.6658921
a= 0.637416 + 0.3443901

0.51448 — 2.578491

—10.94521 + 2.413521

b= 0

u = —1.09818

a = —0.687555 —8.14766 —19.2760
b= 0

u = 1.031810 4 0.6554701
a= 0.286111 + 0.3445581
b= 0

—4.02461 — 6.443541

—18.3815 + 0.59071

u = 1.031810 — 0.6554701
a= 0.286111 — 0.3445581

—4.02461 4 6.443541

—18.3815 — 0.59071

b= 0

uw= 0.603304

a = —7.54843 —2.48997 37.1020
b= 0

13



IIL I =
(=7a%u+4a?—16au+5b+7a—5u, ad+a?u+4a?+5au+9a+11u+18, u?+u—1)

(i) Arc colorings

ag =

2a%u — gaQ + %au— %a—&—l

(
(
(
(
<1 2,1 3 1
" (5au+5au+~~5a+2
(
(
(
(

1.2 3 1
5au+5au+"'—5a+2)
ag =

4.2, 3.2, 7 _ 4
=a“u — ga” + gau 5a+1

azu—a2+2au—a+u+1)

(ii) Obstruction class =1

(iii) Cusp Shapes = —2Za?u+ 2a® — Lau+ YLa+2u—3

14



(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)?
Cs5,C8 u®
6 (u® +u? +2u+1)2
c7, Co (u? +u—1)3
€10, €11, C12 (u? —u—1)*

15



(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
c1,C3,Co (y3—|—3y2—|—2y— 1)2
C2,4 (v’ —y* +2y—1)°
C5,C8 ?JG
C7,C9, C10 <y2 _ 3y 4 1)3
C11,C12

16



(vi) Complex Volumes and Cusp Shapes

Solutions to I§ VvV—1(vol + /—1CS) Cusp shape
u= 0.618034
a = —0.68565 + 2.677281 2.03717 + 2.828121 2.32130 + 9.804991

b = —0.215080 + 1.3071401

0.618034
a = —0.68565 — 2.677281
b= —0.215080 — 1.3071401

2.03717 — 2.828121

2.32130 — 9.804991

= 0.618034
a = —3.24674 —2.10041 —18.9130
b= —0.569840

= —1.61803

a = —0.204714 + 0.2455781
b= —0.215080 — 1.3071401

—5.858562 — 2.828121

—12.36452 4 4.057751

u = —1.61803
a = —0.204714 — 0.2455781
b = —0.215080 + 1.3071401

—5.85852 4 2.828121

—12.36452 — 4.057751

= —1.61803
a = —1.97254 —9.99610 44.0000
b= —0.569840

17



IV. I ={(a, 3b—v—5, v2 4+ Tv + 1)

(i) Arc colorings

o= (o)

v
ailz = \0
0
a=\Jo+3
1
ag — 0
l’U—Fé
az= \1,43
3 30+ 3
1
a = \~4v-3%
_1l,_5
o= (C170)
3 3
2ot 10
ag = v+ 7
1
)
a2 =\ —v—7
-1
w2 = \~fo-3
2 16
=)
ap = —v—7
v
aio = \0

(ii) Obstruction class =1

(iii) Cusp Shapes = 29

18



(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
9 (u—1)2
1)2
€11, C12 (u+1)

19



(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)

20



(vi) Complex Volumes and Cusp Shapes

Solutions to I} vV—1(vol +/—1CS) Cusp shape
v = —0.145898
a= 0 —10.5276 29.0000
b= 1.61803
v = —6.85410
a= 0 —2.63189 29.0000
b= —0.618034

21



V. u-Polynomials

Crossings u-Polynomials at each crossing
€1 ((u—1)®)(u? = 3u+ 1)(u® — u® + 2u — 1)3(u*® 4+ 10u* + - -~ +930u + 1)
€2 (u =D +u—1)(u® +u? —1)*(u®® — 120 +--- — 26u — 1)
3 uB(u? +u— 1) (u® —u? 4 2u — 1)*(u*® — 4u** + - — 640u — 256)
€4 (u+ D) (W? —u—1)(u® —u? +1)*(u®® — 120 + -+ — 26u — 1)
cs ub(u? — 3u+ 1)(u® —3u” 4+ —4u +1)
C(u®® = 3u* - 4 32u — 64)
C6 uB(u? —u—1)(u® +u® 4 2u + 1)*(u®® — 4u** + - — 640u — 256)
cr w?(u? +u—1)3wd —u” —u® 4+ 2u® 4+ ut — 20+ 2u—1)
(U 5utt 4 —du—4)
cs ub(u? 4+ 3u+ 1) (ud +3u” + -+ 4u +1)
S(u®® = 3u* - 4 32u — 64)
Co (u—1)%(w? +u—1)3w® +u" —3u® —2u® + 3u? +2u — 1)
(=Tt 120+ 1)
10 w?(u? —u—1)3wd +u” —u® —2u® 4+ ut +2u® —2u—1)
(U 4 5utt 4 —du—4)
2¢, 2 3(,8 _ 7 6 5 4
ci1, C1z (u+ 1D)*(u* —u—1)°(w® —u" —3u® 4+ 2u’ 4+ 3u* — 2u — 1)

S =T 4 120+ 1)

22



VI. Riley Polynomials

Crossings Riley Polynomials at each crossing

& (v = 1% = Ty + D° +3y° + 2y 1)
(y"® + 62y + -+ 852778y — 1)

C2,C4 (y— D% =3y + 1) (y* — 9> +2y — 1)*(y* — 10y + -+ + 930y — 1)

yP(y® =3y +1)(y° + 3y +2y — 1)°

€3,C6
. (y45 + 54y 4+ ... + 4571136y — 65536)
Cs5,C8 96(92—7y+1)(yg+5y7+"'_4y+1)
) (y45 + 33y44 + .- 4234496y — 4096)
c7,C10 VW —3y+1)°0 =3y 4+ —dy+1)
(y* 4 3y 4 - 4+ 1256y — 16)
(y— 1" =3y +1)°
C9,C11,C12

(y® = Ty" + 19y — 2295 + 3y* + 14y° — 6y — dy + 1)
S(y* =31yt 4 — 142y — 1)
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