12”0072 (K12n0072)

Linearized knot diagam

5 8 2 8 10 3 12 11 6 1 9

Solving Sequence

9,12-13->2—>8—>4—>5—>T7—>11~>10 —> 6 —> C2,C5,C10
C12 C1 C8 C3 C4 Cr €11 Cg Ce

A knot diagranﬂ

Ideals for irreducible component#ﬂ)f Xpar

I = (2.81279 x 10845 — 1.05287 x 10198 4 - + 6.77112 x 10'7b — 1.27731 x 108,
9.49759 x 1074 — 1.92602 x 1084 4 ... 4+ 6.77112 x 10'7a — 3.84134 x 1017, u%° — 50°° +
I;‘:<—u8+u7+u6—2u5—|—u3—2u2+b+u—1, —w¥ 4+ u 4 ub -2+ -2+ a+u—1,
u? —u® —2u” + 3u® 4+ b — 3ut + 2uP —u + 1)
Iy =(-a*+b+a—1,a>-2a*+a—1, u+1)

* 3 irreducible components of dim¢ = 0, with total 72 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

et 2ut1


http://www.layer8.co.uk/maths/draw/index.htm#Running-draw
https://github.com/CATsTAILs/LinksPainter

I

I = (2.81 X 10™8u59 —1.05 x 1024”8 4. .. 4+ 6.77 X 10176 — 1.28 X 10'8, 9.50 X
1017459 —1.93x 10184584 . .4-6.77x10'"a—3.84x 107, w80 —5u®?+...4+2u+1)

(i) Arc colorings

1
a2 = \ (0
1
a1 = u2
—1.40266u%° + 2.84446u°8 +
az =
—4.29143u%° + 12.8571u°® +
az = \ —5.29000u’? + 18.1522u°8 +
Uu
as == u
—1.47255u®? 4 1.96750u°8 +
as = \ —4.22398u59 + 14.67241°8 +
1.93062u5 — 6.99368u58 + -
as = \0.932046u°° — 1.69858u°8 +
—1.88449u°9 + 10.3545u°8 +
a7 = \ 2.65941u5° — 9.86960u°8 +
—u? 41
a1l = —U4
w® — 2u +u
a0 =\ u’ —ud+u

—3.11073u® + 10.8706u>® +
as = \ —2.11216u + 5.57554u°8 +

(ii) Obstruction class = —1

(iii) Cusp Shapes =

oo —20.1139u + 0.567312)

—4.15409u%° 4 15.5494u%8 + - .. 4+ 1.51219u + 1.88640

-+ —15.7514u + 0.224484
-+ — 3.12746u + 0.655392

...~ 3.34373u + 0.834159
.. — 6.44373u + 1.45359 >

ceo — 24,9698y — 0.484933)

<+ +6.18018u + 1.88449
-+ 20.5308u + 2.41119)

<o+ —2.40765u — 1.93062

-+ +6.04965u — 1.15134
<o+ —6.07426u — 1.58225

254104713520312101 59472872344175351059351L58AF..'#79811882428269304349 _403682827173379753

338556134519489602

338556134519489602

338556134519489602

169278067259744801



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing

c1 ub 170 - 4 5lu 41

C2,Cyq w0 — 11+ w1

c3,C7 u® —2u%° + ... — 5120 — 512
Cs w0 4+ 30 4 —u— 1

Cg, C10 w0 4+ 207 4+ — 28y — 8

cg, C12 w0 -5 4 2u+1
Co u® — 240 + - + 336u + 64

11 w0 + 3100 + -+ 52u 4 1




(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing

1 Y0 4+ 63y + .- — 259y + 1

2,4 Y% — 17y ... —5ly + 1

3,7 y%0 4+ 60y°% + - - - + 262144y + 262144
Cs y% —69y° + - — 55y + 1

¢, 10 y% + 24y + ... — 336y + 64

cs, C12 Yo —31y% 4+ — 52y + 1
Co y%0 + 2090 + - - — 486656y + 4096

c11 Y0 4% 4 1872y 41




Solutions to I}

(vi) Complex Volumes and Cusp Shapes

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

Cusp shape

u= 0.337858 4+ 0.8946001
a= 0.13383 + 1.436361
b= —1.48207 + 0.703451

7.94883 + 2.766501

—3.24347 — 1.057301

u= 0.337858 — 0.8946001
a= 0.13383 — 1.436361
b= —1.48207 — 0.703451

7.94883 — 2.766501

—3.24347 + 1.057301

uw= 0.275210 4 0.9139061
a = —0.05027 — 1.700481
b= 1.38687 — 0.675041

6.81572 + 9.760981

—4.86985 — 5.653721

u= 0.275210 — 0.9139061
a = —0.05027 + 1.700481
b= 1.38687 + 0.675041

6.81572 — 9.760981

—4.86985 + 5.653721

u = —0.933032
a= 422833
b= 4.57203

—3.01686

—67.5230

u = 0.888711 4 0.2728471
a = —0.078190 — 0.5585231
b= 0.405126 + 0.5815621

1.58683 — 3.661811

—4.28823 + 9.483831

u= 0.888711 — 0.2728471
a = —0.078190 + 0.5585231
b= 0.405126 — 0.5815621

1.58683 + 3.661811

—4.28823 — 9.483831

u=0.925197 + 0.5424641
a= 0.489920 — 0.5391971
b= 10.407019 + 0.3649421

1.95619 — 3.105051

u=0.925197 — 0.5424641
a= 0.489920 + 0.5391971
b= 10.407019 — 0.3649421

1.95619 + 3.105051

u= 0.775160 + 0.7820391
a= 1.08347 — 1.855561
b= 2.09668 — 0.605921

10.65710 4+ 0.798281

0.+ 4.262821
0. —4.262821
0




Solutions to I} Vv—1(vol +/—1CS) Cusp shape
= 0.775160 — 0.7820391
= 1.08347 + 1.855561 10.65710 — 0.798281 0

2.09668 + 0.605921

0.639144 + 0.6257751
0.407955 + 0.3379681
= —0.642419 + 0.5347261

2.79847 — 1.512361

—1.81428 + 3.547981

= 0.639144 — 0.625775]
= 0.407955 — 0.3379681
= —0.642419 — 0.5347261

2.79847 4 1.512361

—1.81428 — 3.547981

1.053880 + 0.3340601
0.281699 + 0.7294931
0.305612 — 0.5033821

0.75501 4 1.636191

1.053880 — 0.3340601
0.281699 — 0.7294931
0.305612 + 0.5033821

0.75501 — 1.636191

—1.042430 + 0.4140821
= —0.353731 — 1.1095501
= —1.17215 — 1.416931

—2.88310 + 2.969341

= —1.042430 — 0.4140821
= —0.353731 + 1.1095501
= —1.17215 4 1.416931

—2.88310 — 2.969341

= —1.085610 + 0.3320107
= —1.27018 — 2.13218]
= —1.40022 — 1.454081

—4.66678 + 1.123941

= —1.085610 — 0.3320107
= —1.27018 + 2.132181
= —1.40022 4 1.454081

—4.66678 — 1.123941

0.844243 + 0.7600951
= —1.12133 + 1.756111
= —2.35320 + 0.800711

> Q& €|l & €|l & €| Q& €| Q2 &) Q@ &)l Q@ €|l & €|l & &> & &
I

10.45220 — 6.501971




Solutions to I7*

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

Cusp shape

= 0.844243 — 0.7600951
—1.12133 — 1.756111
—2.35320 — 0.800711

10.45220 + 6.501971

—1.141290 + 0.2334411
1.112610 + 0.3006981
= 1.85544 + 0.388851

—3.30337 — 0.696531

= —1.141290 — 0.23344171
= 1.112610 — 0.3006981
= 1.85544 — 0.388851

3.30337 + 0.696531

= —1.035450 + 0.5396111
= 2.13511 4+ 1.386661
2.82243 4 0.201601

3.27029 4 1.995641

—1.035450 — 0.5396111
2.13511 — 1.38666.1
2.82243 — 0.201601

3.27029 — 1.995641

0.325660 + 0.7627891
= 0.550531 — 1.1838601
= 0.204288 + 0.0811981

1.25130 + 3.508171

—4.71158 — 4.555261

= 0.325660 — 0.7627891
= 0.550531 + 1.1838601
= 0.204288 — 0.0811981

1.25130 — 3.508171

—4.71158 + 4.555261

= 1.058140 + 0.5037741
= 0.862782 — 0.3365311
= 1.78762 — 0.388041

—2.23222 — 3.636101

= 1.058140 — 0.5037741
= 0.862782 4+ 0.3365311
= 1.78762 + 0.388041

2.23222 4 3.636101

= —1.096800 + 0.5387101
= —2.26195 — 1.348481]
= —3.18815 — 0.396111

> Q& €|l & €|l & €| Q& €| Q2 &) Q@ 8| Q@ €|l & €|l & &> & &
|

2.24129 + 8.724961




Solutions to I}

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

Cusp shape

= —1.096800 — 0.5387101
= —2.26195 + 1.348481
—3.18815 4 0.396111

2.24129 — 8.724961

1.103150 + 0.5298891

—1.069960 + 0.8565321

—3.28631 — 6.190217

1.103150 — 0.5298891
—0.90009 — 1.694351
—1.069960 — 0.8565321

U
a
b
U
a = —0.90009 + 1.694351
b
U
a
b

—3.28631 4 6.190211

0.096441 + 0.7691731
0.709332 + 0.0549661
—0.1034940 — 0.04423761

—1.35021 4 2.666311

—2.81466 — 3.686021

0.096441 — 0.7691731
0.709332 — 0.0549661
= —0.1034940 + 0.04423761

U
a
b
U
a
b

—1.35021 — 2.666311

—2.81466 + 3.686021

u = —0.484975 + 0.6028321
a= 0.07018 — 2.494291
b= —1.59748 — 1.323321

4.88218 + 2.550901

—5.75322 — 3.654791

u = —0.484975 — 0.6028321
a= 0.07018 + 2.494291
b= —1.59748 + 1.323321

4.88218 — 2.550907

—5.75322 4 3.654791

u = —0.355933 + 0.6523281
a = —0.10224 + 2.476241
b= 1.46844 + 1.045441

4.38705 — 4.068221

—6.35132 4 1.530911

u = —0.355933 — 0.6523281
a = —0.10224 — 2.476241
b= 1.46844 — 1.045441

4.38705 + 4.068221

—6.35132 — 1.530911

u=1.127800 + 0.566306.1
a = —0.440646 + 0.6323351
b= —1.31378 4 1.019901

—1.10174 — 8.516881




Solutions to I}

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

Cusp shape

1.127800 — 0.566306.1
—0.440646 — 0.6323351
—1.31378 — 1.019901

—1.10174 + 8.516881

—1.197690 + 0.4057911
0.367973 — 0.2886621
0.525918 — 0.7538731

—5.12612 + 1.388791

—1.197690 — 0.4057911
0.367973 + 0.2886621
0.525918 + 0.7538731

—5.12612 — 1.388791

1.186970 + 0.4904571
0.232541 + 0.2302331
0.436907 + 0.6727591

—4.52134 — 7.293151

1.186970 — 0.4904571
0.232541 — 0.2302331
0.436907 — 0.6727591

—4.52134 + 7.293151

0.312115 + 0.6358551
0.281014 — 0.2635171
1.50466 — 0.176131

—1.03251 + 1.611151

—5.03240 — 0.454141

0.312115 — 0.6358551
0.281014 + 0.2635171
1.50466 + 0.176131

—1.03251 — 1.611151

—5.03240 4 0.454141

—0.692437 + 0.0396761
1.343570 4 0.1749081
0.691006 + 0.0396887

—1.092530 4+ 0.0018071

—8.18169 + 0.372031

—0.692437 — 0.0396761
1.343570 — 0.1749081
0.691006 — 0.0396881

—1.092530 — 0.0018071

—8.18169 — 0.372031

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

—1.293890 + 0.1913021
0.184711 + 0.6358311
0.353270 — 0.5353351

2.43582 4 0.649461




Solutions to I Vv—1(vol + +/—1CS) Cusp shape
u = —1.293890 — 0.1913027
a= 0.184711 — 0.6358311 2.43582 — 0.649461 0

b= 10.353270 + 0.5353351

u= 0.459124 4+ 0.5067191
a = —0.06558 + 1.828611
b= 0.108857 + 0.5744641

—0.435329 — 0.5642851

—6.58756 + 0.116391

u= 0459124 — 0.5067191
a = —0.06558 — 1.828611
b= 0.108857 — 0.5744641

—0.435329 4 0.5642851

—6.58756 — 0.116391

u= 1.165420+ 0.6138771

a= 1.78237 —1.003071 5.45561 — 8.293101 0
b= 2.52278 + 0.053281

u= 1.165420 — 0.6138771

a= 1.78237 +1.003071 5.45561 + 8.293101 0
b= 2.52278 —0.053281

u = —1.301730 + 0.2557051

a= 0.233918 — 0.6754671 1.58747 — 5.924241 0
b= 10.351604 + 0.5131511

u = —1.301730 — 0.2557051

a= 0.233918 4 0.6754671 1.58747 + 5.924241 0
b= 10.351604 — 0.5131511

u= 1196470+ 0.5954961

a = —2.01101 + 0.968831 4.0303 — 15.26281 0
b= —2.93963 4 0.120057

u= 1196470 — 0.5954961

a = —2.01101 — 0.968831 4.0303 + 15.26281 0

b= —2.93963 — 0.120051

u = —0.151881
a= 4.55507
b= 0.484061

—0.986470

—9.89900
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ILIY =(—uf+u"+ul — 208 +ud — 202+ b+u—1, —u®+u” +ub —2u5 +
u —2u?+a+u—1, u? —ud —2u” + 3ub +u® — 3ut +2u® —u+1)

(i) Arc colorings

a3 = \y8 — " —uS4+20° — WP+ 22 —u+1

W —u" —ub 22U — w2 —u+2
W —u" —ub 4+ 2 — P+ 3w —u+1

us—u7—u6+2u5—u3+2u2—u+l)
8

u —u7—u6—|—2u5—u3—|—2u2—u+1>
aq =

a5 =

(ii) Obstruction class =1

(iii) Cusp Shapes = 3u® — u” + u® — 4u* + 5u3 + Tu? — 4u — 6

11



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing

C1,C2 (u—1)°

cs3,Cy u?
€4 (u+1)°

cs, Co u® 4+ 3u® 4+ 8u” + 13ul + 17u° + 17ut + 1203 + 6u? +u — 1
Co u? +ud +2u” +ub + 30+t 20 Fu—1
s u? +u® —2u” — 3ul +u® + 3ut + 20 —u—1
C10 ud —ub 420" —u® 4+ 3uS —ut 20 u 1
c11 uw? —5ud + 120" — 1508 + 90 + vt — 4P + 20 +u—1
C12 W —u® =20+ 3+’ —3ut+ 20 —u+1

12



(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
9
€1, C2, C4 (y—1)
C3,C7 y9
cs, Co v + Ty + 20y + 25y° + 5y° — 15y + 227 + 13y — 1
C6,C10 y9 + 3y8 + 8y7 + 13y6 + 17y5 + 17y4 + 12y3 + 6y2 fy—1
C8; €12 y? =By +12y7 — 15y° + 97 +yt — 4yt + 22 +y -1
11 y? —y® +12y" — Ty® + 3795 +y* — 10y° + 5y — 1

13



Solutions to I3

(vi) Complex Volumes and Cusp Shapes

V=1(vol + y=1C)

Cusp shape

0.772920 + 0.5103511
a= 0.624323 + 0.7428391
0.624323 + 0.7428391

0.13850 — 2.093371

—5.80108 + 4.264511

u= 0.772920 — 0.5103511
a= 0.624323 — 0.7428391

0.13850 + 2.093371

—5.80108 — 4.264511

b= 0.624323 — 0.7428391

u = —0.825933

a= 3.14628 —2.84338 —2.07210
b= 3.14628

u = —1.173910 4 0.3915551
a = —0.250943 — 1.0264301
b= —0.250943 — 1.0264301

—6.01628 4- 1.336171

—17.3564 — 0.59671

u = —1.173910 — 0.3915551
a = —0.250943 + 1.0264301

—6.01628 — 1.336171

—17.3564 + 0.59671

b = —0.250943 + 1.0264301
u = 0.141484 4 0.7396681

a= 0.642765 + 0.0880971
0.642765 + 0.0880971

—2.26187 4 2.454421

—11.99086 — 2.546511

u = 0.141484 — 0.7396681
a= 0.642765 — 0.0880971
0.642765 — 0.0880971

—2.26187 — 2.454421

—11.99086 + 2.546511

1.172470 + 0.5003831
a = —0.089286 + 0.8427851
b= —0.089286 + 0.8427851

—5.24306 — 7.084931

—15.8155 4 4.89191

u = 1.172470 — 0.5003831
a = —0.089286 — 0.8427851
b= —0.089286 — 0.842785]

—5.24306 + 7.084931

—15.8155 — 4.89191

14



IIL. I¥ =(—a?+b+a—1,a*—2a*+a—1, u+1)

(i) Arc colorings

1
a2 = \ 0
1
a; = \1
a
a3 = \g2—qag+1
2
az= \g2—-qg+1
-1
ag = \ -1
—a®?+3a—1
aq = a
—a®?+a+1
as = 0
0
ar= \a®>-a-1
0
ail = \ —1
0
aip = \ —1

(ii) Obstruction class =1

(iii) Cusp Shapes = a? —2a — 7

15



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing

c1,C3 wWeuw+2u—1
€2 ud +u? —1
¢4 ud —u? 41
5 w3t +2u—1

€6, C9, C10 u?

7 ud Fu? 4 2u+ 1

cg, C11 (u— 1)3
C12 (u+ 1)3

16



(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
3 2
c1,C3, C7 v +3y +2y -1
C2,¢4 vyt +2y—1
5 y> —5y* +10y — 1
Cg, Cg, C10 y3
3
€8, C11,C12 (y—1)

17



(vi) Complex Volumes and Cusp Shapes

Solutions to I3

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

Cusp shape

u = —1.00000
a= 0.122561 + 0.7448621
b= 0.337641 — 0.5622801

1.37919 + 2.828121

—7.78492 — 1.307141

u = —1.00000
a= 0.122561 — 0.7448621

1.37919 — 2.828121

—7.78492 + 1.307141

b= 0.337641 + 0.5622801

u = —1.00000

a= 1.75488 —2.75839 —7.43020
b= 2.32472

18



IV. u-Polynomials

Crossings u-Polynomials at each crossing

! (u— 1)) (u® —u? +2u—1)(u® + 174 4+ - +51u+ 1)

C2 (u—1")(u® +u? = D) =110 4 +u+1)

€3 u?(u® —u? +2u — 1) (u® — 20 + -+ — 512u — 512)

€4 (u+ D) (u® —u? + 1) =110 4 +u+1)

e (u® 4+ 3u® +2u — 1)
(u® 4 3u® 4+ 8u” + 13uS + 17u® + 17u* 4+ 120 4 6u® +u — 1)
O R )

C6 ud(u® 4+ u® + 20"+ u® 4+ 3ud Fut F2uP +u—1)
(u® 4205 4 - — 28u — 8)

cr ud (u? 4 u? 4 2u + 1) (w0 — 2u5° 4 ... — 5120 — 512)

cs (u—1)%(u® +u® —2u” — 3u® +u® + 3u* +2u® —u —1)
(% = 5u 4 2u 1)

co ud (u® + 3u® + 8u” + 13u8 + 17u® + 17u* + 120 + 6u® +u — 1)
(ub” = 24u™ + - + 336u + 64)

c1o ud(u® —u® 4+ 20" —u® 4+ 3ud —ut F2uP +u 1)
(u® 4 2050 4 - — 28u — 8)

e11 (u—1)3(u® — 5u® + 120" — 15u8 + 9u® + u? — 4u® + 2u? +u — 1)
(w0 + 310 + -+ B2u + 1)

o (w+1)3(u® —u® — 20" + 3u® + v’ — 3u + 20 —u+1)
(W0 = 5u% 4 204 1)




V. Riley Polynomials

Crossings Riley Polynomials at each crossing
“ ((y = D) + 352 + 2y — 1)(y% + 63y + - - - — 250y + 1)
c2, ¢4 (v =DM —v* +2y = )(» =179 +--- =51y + 1)
cs, cr (% 4 3y% 4 2y — D% + 60y + - - + 262144y + 262144)
s (y> = 5y° + 10y — 1)
(Y + TyS + 2007 + 2598 + 5y° — 15yt + 227 4+ 13y — 1)
(y®° — 69y 4 -+ — 55y + 1)
Co. €10 vy + 3y° + 8y + 13y° + 17y° + 17y* + 124° + 6y* +y — 1)
(Y% + 24y + -+ - — 336y + 64)
cs. C1 (y—1)°@° =5y +12y" — 1598 +99° + y* — 4y +2y° +y — 1)
Sy =31y - =52y 4+ 1)
Co 2 (y° 4 Ty® 4 2097 + 25y° + 5y® — 15y + 2297 + 13y — 1)
(%0 + 209°° 4 - - - — 486656y + 4096)
- (y—1)°@° —y®+12y" — 7y° +37° + y* — 10> + 5y — 1)

SO 40+ 1872y + 1)
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