12”0102 (K12n0102)

2 ol Linearized knot diagam

(K\g\ o v e e

5 6 2 10 4 11 5 12 8 6 9

\ ﬁ Solving Sequence
8 11

7’11»478~>6~>12%3%10%5—»2ﬁ1—>9%>c4,08;012
. ¢z G Ci1 €3 Ciwo G €2 €1 O
A knot d1agranﬂ

Ideals for irreducible component#ﬂ)f Xpar

I = (8320485u'® + 10563177u'" 4 - - - + 38476288b — 13934311,
5774763110 + 135137941107 + - - - + 6156206080 — 4237296637, u'® + 2u'® + ... — Tu 4+ 1)
I = (6839a°u + 100530a*u + - - - — 679911a + 101996,
a® + 5a°u — 6a® — 20a*u + 2a* + 16a3u + 226> + 6a*u — 29a* — 8au + Ta + u, u? + 1)
IY = (b, 5u* +4a +3u + 11, u® +2u — 1)
I} = (—4214u” — 17396u® + - - - + 334809 — 381952,
— 40716u” + 776951u® 4 - - - + 56917530 — 2589163,
u'® —u® 4+ 15u8 — u® + 57ut + Tu? + 56u? + 12u + 17)
Y= (b, v +a+u, u* +u® +2u? +2u+1)

* 5 irreducible components of dim¢e = 0, with total 48 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 = (8.32 x 10%u™® +1.06 X 107u!" + - .- + 3.85 x 107b — 1.39 x 107, 5.77 X
108418 +1.35 x 10%u!7" ... +6.16 X 108a—4.24 x 10%, v+ 2418 +... —Tu+1)

(i) Arc colorings

o= )

o= ()
—0.938039u'8 — 2.19515u!7 + - - - — 14.3029u + 6.88297
ag = \ —0.216250u'® — 0.274537u'7 + - -+ — 5.00433u + 0.362153
w= ()
0.628575u'® + 1.63591u'” + - - — 1.38123u — 0.584679
ag = \ —0.299899u'® — 0.718244u7 + - - - + 0.505642u — 0.218705
0.00390625u18 + 0.00390625u1” + - - - 4+ 1.96875u — 0.996094
0.00781250u'® + 0.00781250u'” + - - - 4+ 1.93750u + 0.00781250
—0.437270u'® — 1.23881u!7 + - - - — 4.63744u + 5.33139
0.000159761u!8 + 0.202746u17 + - - - — 8.42258u + 0.956342
(u +u>
0.602641%'® 4+ 1.62088u!7 + - - - — 3.67950u — 0.116155
a5 = \ —0.324143u'® — 0.736442u'7 4 - - - — 1.50878u + 0.212974
—1.35943u'8 — 3.14988u!7 + - - - — 11.6390u + 6.93843
az = \0.201483u'® + 0.509159u!7 + - - - — 3.35421w + 0.130337
—0.00781250u® — 0.00781250ut7 + - - - — 1.93750u + 0.992188
a1 = \ —0.0156250u8 — 0.0156250u17 + - - - — 1.87500u — 0.0156250
0.00390625u® + 0.00390625u'7 + - - - + 1.96875u + 0.00390625
ag = | 0.00781250u8 4 0.00781250u7 + - - - + 0.937500u + 0.00781250
(ii) Obstruction class = —1

9530088851u18 22393935231 17+ _ 7325733887 u+ 3696058001
2462482432 2462482432 615620608 2462482432

(iii) Cusp Shapes = —



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing

C1 w'® 4+ 1808 4+ ... 1 457290 + 256

C2,C4 ul® —4ut® ... 42250 — 16

C3,Co u'® + 3u® 4 - 4 688u + 128
Cs u? —6ut . 120—4

€7, C9, C10 w? -2 =1
C12
cs, C11 u® —29u'" + - — 320u + 64




(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
a1 Y — 46y + .- + 1968323393y — 65536
C2,C4 Yt — 18y + ... + 45729y — 256
19 18
c3,Cg Yy 49y 4+ - 4+ 214272y — 16384
Cs Yt —2y18 4. 4152y — 16
C7,C9, C10 y19+2y18+7y71
C12
19 18
cs, C11 y 7 — 58y ° 4+ - - + 106496y — 4096




Solutions to I}

(vi) Complex Volumes and Cusp Shapes

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

Cusp shape

0.065994 + 0.7034531
a= 1.146140 — 0.1827471
b = —1.168000 + 0.4949021

u =

2.15420 — 5.938191

—10.00409 + 7.049821

u=0.065994 — 0.7034531
a= 1.146140 4 0.1827471
b= —1.168000 — 0.4949021

2.15420 4 5.938191

—10.00409 — 7.049821

u = 1.308400 + 0.398474I
a= 0.207847 4 1.1700101
b= 0.312558 + 1.1380201

—3.47657 — 1.317371

—6.24812 — 2.663981

u= 1308400 — 0.3984741
a= 0.207847 — 1.1700101
b= 0.312558 — 1.1380201

—3.47657 + 1.317371

—6.24812 + 2.663981

u = —0.072468 4 0.6157561
a = —1.048370 4 0.662466.1
b= 1.211950 — 0.2441821

3.66948 — 0.635711

—5.45626 — 0.879081

u = —0.072468 — 0.6157561
a = —1.048370 — 0.662466.1

3.66948 4- 0.635711

—5.45626 + 0.879081

b= 1.211950 + 0.2441821
u = 0.531110
a= 0.510168 —0.869373 —11.1210
b= —0.274813
u = —0.27618 + 1.568551
a= 0.0759776 4 0.10414101 7.41380 4 4.966501 | —10.42447 + 0.172421

b= 10.191656 — 0.7705441

u = —0.27618 — 1.568551
a= 0.0759776 — 0.10414101
b= 0.191656 + 0.7705441

7.41380 — 4.966501

—10.42447 — 0.172421

u= 0.087202 + 0.3425191
a= 153123 +0.074991
b= —0.140322 — 0.7789021

—0.99829 — 1.270541

—8.20061 + 4.978391




Solutions to I}

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

Cusp shape

0.087202 — 0.3425191
1.53123 — 0.074991
b = —0.140322 + 0.7789021

u =

a =

—0.99829 + 1.270541

—8.20061 — 4.978391

u = —1.54056 + 0.786811
a = —0.421033 + 1.0258601
b= 0.73485 4 2.991071

—5.13904 + 5.656281

—9.07225 — 4.942671

u = —1.54056 — 0.786811
a = —0.421033 — 1.0258601

—5.13904 — 5.656281

—9.07225 + 4.942671

b= 0.73485 — 2.991071

uw= 0.234786

a= 6.08809 —2.17097 4.15310
b= —0.438368

u = —1.03991 + 1.542191
a= 0.810661 — 0.8347611
b= —-1.49692 — 1.762551

—12.3003 + 14.48241

—6.92108 — 6.183911

u = —1.03991 — 1.542191
a= 0.810661 + 0.8347611
b= —1.49692 + 1.762551

—12.3003 — 14.48241

—6.92108 + 6.183911

u = —1.86882
a = —0.500182 —8.22250 —12.0580
b= —-3.63345

u= 101897+ 1.614121
a = —0.726491 — 0.5640331
b= 1.02754 —1.790371

—12.01080 — 6.535021

—7.12923 + 2.437381

u= 1.01897 —1.614121
a = —0.726491 + 0.5640331
b= 1.02754 + 1.790371

—12.01080 + 6.535021

—7.12923 — 2.437381




II. I} = (6839a°u + 1.01 x 10°a*u + -+ - — 6.80 X 10°a + 1.02 x 10°, 5a°u —

20a%u + - -+ — 29a? + Ta, u? + 1)
(i) Arc colorings
1
ar
G
a
as = \ —0.163327a°u — 2.40083a"u + - - - + 16.2375a — 2.43584
= ()
0.0197263au — 0.856399a*u + - - - + 3.63150a + 0.836673
ag = \ —0.0806247a%u + 0.463927a*u + - - - — 1.15007a + 0.616698
(O A76488a°u — 1.95505a%u + - - - — 5.95668a + 1.47857)
-1
0.0829652a°u + 3.40057a*u + - - - — 16.6394a + 2.51647
—0.546629a°u + 2.89361a*u + - - - + 3.20882a — 2.34698
u
0
0.100351a%u — 1.32033a*u + - - - + 4.78158a + 0.219975
as = \ —0.0806247a%u + 0.463927a*u + - - - — 1.15007a + 0.616698
0.121486a’u + 0.333532a%u + - - - — 4.75610a + 1.54498
az = \ —0.186540a°u + 2.61663a*u + - - - — 7.68727a + 0.569914
o= (o)
(0.113677a5u —2.86738au + - - - + 7.36799a + 0.753708)
ag = —Uu

(ii) Obstruction class =1

6556 5 362488 4 . 1586112a 146544

118730 U~ Tigrz @ Ut 41873 41873

(iii) Cusp Shapes =




(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
! (ub — 3u® + 5u* — 4u® + 2u® —u +1)?
2, Ce (u® +u® —u* — 2u3 +u+1)3
c3,C4 (u® —u® —ut +2u® —u +1)?
& u'? —u® 4+ 5u® 4 6ut — 3u? + 1
€7, C9, C10 (u2 +1)°
C12
c8 u'? — 2uM £~ 192u 4 64
11 u'? + 2utt 4 4 192u + 64




(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
1 (v® +9° + 5y* + 6y* + 3y + 1)?
€2,€3, ¢4 (y° —3y° + 5y* — 4y® +2y% —y + 1)?
Ce
s (y° —y° +5y" + 6y — 3y + 1)°
€7, €9, C10 (y + 1)12
C12
cs, C11 y'2 — 12y'0 + 736y° — 3584y° + 9472y* — 9216y> + 4096




(vi) Complex Volumes and Cusp Shapes

Solutions to I3 v—1(vol + /—1C5) Cusp shape

1.0000001
1.217590 + 0.2514491 3.28987 4 5.693021 | —2.00000 — 5.510571
—1.073950 — 0.5587521

1.0000001
—1.010760 — 0.9655801 5.18047 4 0.924301 1.71672 — 0.794231
1.002190 + 0.2955421

1.0000001
0.318306 — 0.1779341 5.18047 — 0.924301 1.71672 + 0.794231
1.002190 — 0.2955421

1.0000001
0.100084 — 0.1035501 | 3.28987 — 5.693021 | —2.00000 + 5.510571
—1.073950 + 0.5587521

= 1.0000001

2.39185 — 1.234471 1.39926 + 0.924301 | —5.71672 — 0.794231
= —0.428243 + 0.6645311
= 1.0000001
= 298293 — 2.769911 1.39926 — 0.924301 | —5.71672 + 0.794231
= —0.428243 — 0.6645311
= — 1.0000001

1.217590 — 0.2514491 3.28987 — 5.693021 | —2.00000 + 5.510571
—1.073950 + 0.5587521

— 1.0000001
—1.010760 + 0.9655801 5.18047 — 0.924301 1.71672 + 0.794231
1.002190 — 0.2955421

— 1.0000001
= 0.318306 + 0.1779341 5.18047 4 0.924301 1.71672 — 0.794231
1.002190 + 0.2955421

— 1.0000001
= 0.100084 + 0.1035501 3.28987 4 5.693021 | —2.00000 — 5.510571
= —1.073950 — 0.5587521

>~ Q@ €|l & €| & €| Q& €| & €| & €| & &> & 8| & 8| & &
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Solutions to I3

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

Cusp shape

= — 1.0000001
= 239185+ 1.234471
—0.428243 — 0.6645311

1.39926 — 0.924301

—5.71672 + 0.794231

— 1.0000001
2.98293 + 2.769911

U
a
b
U
a
b= —0.428243 + 0.6645311

1.39926 + 0.924301

—5.71672 — 0.794231

11



III. I¥ = (b, 5u® 4 4a + 3u + 11, u® + 2u — 1)

(i) Arc colorings

0
ail = \u
5 3 11
(‘4“2—4“—4>
a4 = 0
1
a8: u2
1
ag = O
—Uu
a2 = U
5 3 11
(‘4“2—4“—4>
as = 0
U
a0 =\ —u-+1
w—u+1
as = \ —u?+2u—1
4 du— 5
az = u? —2u+1
—u4+u—1
a1 = \u?2—2u+1

w4 u
ag = \—u?—u+1

(ii) Obstruction class =1

_ 7,2 175, 327

(iii) Cusp Shapes = — 5 u 65U~ g

12



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
C1,C2 (u — 1)3
C3, Cp u3
e (u+1)°
cs u® — 3u® + 5u — 2
C7,Co ’LL3 +2u—1
Cg,C10, C11 u3+2u+1
C12

13



(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
3
C1,C2,C4 (y_l)
€3,Ce y3
% v 4y? +13y —4
C7,Cg,Cg yS + 4y2 + 4y -1
€10, C11, C12

14



(vi) Complex Volumes and Cusp Shapes

Solutions to I3

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

Cusp shape

u = —0.22670 4 1.467711
a= 0.048505 — 0.2689621

b= 0

7.79580 + 5.137941

7.93256 — 7.859661

u = —0.22670 — 1.467711
a= 0.048505 + 0.2689621

7.79580 — 5.137941 7.93256 + 7.859661
b= 0
u= 0.453398
a = —3.34701 —2.43213 —27.9280
b= 0

15



IV. I} = (—4214u® — 17396u® + - - - 4 334809b — 381952, —4.07 x 10%u® +
7.77 X 105u® 4+ .-+ 4+ 5.69 X 10%a — 2.59 x 10°, w0 — B + ... + 12u 4 17)

(i) Arc colorings

o= )

ail = ( )
0.00715351u° — 0.136505u® + - - - + 1.33232u + 0.454897
aqg = 0.0125863u° + 0.0519580u8 + - - - + 1.85250u + 1.14081
o= ()
0.183014u° + 0.127688u® -+ 6.04964u + 1.97611
as = \ —0.00301366u° — 0. 0874290u 4+ -+ —0.484378u — 1.18772
—0.0565798u° — 0.530953u® 4 - - - — 5.14995u — 5.23480
—0.0776054u° 4+ 0.0934921u8 + - - - + 2.90428u + 1.74761
0.133636u° — 0.00226696u® + - - - + 2.38641u + 1.94118
—0.00869750u° 4+ 0.0172516u® + - - - + 0.862728u + 0.935922
(u +u>
0.284349u° + 0.119606u® + - - - 4 7.81263u + 1.90279
as = \0.00568384u° — 0.104681u8 + - - - — 0.347105u — 1.12365
—0.0989925u° — 0.173287u® + - - - — 1.41442u — 0.0443807
az = 0.0247395u° + 0.0992805u8 + - - - + 2.43717u + 1.73927
—0.0853740u° — 0.0724174u® + - - - + 0.169028u + 1.39848
ay = 0.09123414° + 0.0937609u® + - - - + 2.48940u + 1.62958
—0.459120u° 4 0.0493266u® + - - - + 1.16340u + 1.54656
ag = \ 0.137523u° + 0.0788688u® + - - - + 3.87382u — 0.231311
(ii) Obstruction class = —1
iii) Cusp Shapes — =271 _,,0 | 61396 8 14536 7 _ 39718 6 | 31511 ,5 | 350336, 4 _
28839 ¥ 9247482$ 2 T hhL60 3U s 4435]713603 111603 37201 & 111603 ¥ 37201
37201 4" T Tit608 Y 37201 % T 111603

16



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing

! (u® + 11u* + 37u® + 30u® — 12u + 1)?

Co,Cq (u® — 3u* — u® + 6u® +1)2

c3, Cg (u® 4+ u* + 8u® + u? — 4u + 4)?
5 (u® + 2ut 4+ 2u® + u 4 1)?

€7, €9, €10 u'® —o® + 1508 +u® + 57ut — 70 + 56u% — 12u + 17
C12
cs, C11 u'® — Tu® + - — 8036u + 5191

17



(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing

1 (y° — 47y* 4 685y> — 1810y% + 84y — 1)?

C2,C4 (y° — 11y* 4+ 379y% — 3092 — 12y — 1)?

3, Co (v° + 15y* + 549> — 73y + 8y — 16)?
¢ (v° +6y° +y—1)°

€7, %9, €10 y'% —2y° + - + 1760y + 289
C12
cs, C11 Y0 — 1497 + .- — 17796004y + 26946481

18



(vi) Complex Volumes and Cusp Shapes

Solutions to I} VvV —1(vol + /—1CS) Cusp shape
u= 0.223424 + 1.0722701
a= 2.57903 + 2.098481 0.737094 —8.34961 4+ 0.
b= —1.04912
u= 0.223424 — 1.0722701
= 2.57903 — 2.09848] 0.737094 —8.34961 + 0.1

b= —1.04912

u = —0.005641 4 1.1861201
0.249711 + 0.5926011
b= 0.465884 — 0.4854961

a =

3.34738 — 1.373621

—3.54626 + 4.598231

u = —0.005641 — 1.1861201
= 0.249711 — 0.5926011
0.465884 + 0.4854961

3.34738 4 1.373621

—3.54626 — 4.598231

= —0.232935 + 0.6143441
1.68101 + 1.492491
0.465884 + 0.4854961

3.34738 4 1.373621

—3.54626 — 4.598231

—0.232935 — 0.6143441
= 1.68101 — 1.492497]
= 0.465884 — 0.4854961

3.34738 — 1.373621

—3.54626 + 4.598231

= 1.84404 + 1.192331
0.416371 + 0.6844181

—14.4080 — 4.05691

—8.27894 4 1.957291

1.84404 — 1.192331
0.416371 — 0.6844181
—0.44133 — 2.868181

—14.4080 + 4.05691

—8.27894 — 1.957291

—1.82889 4 1.222221
= —0.484947 + 0.5334451
= —0.44133 + 2.868181

—14.4080 — 4.05691

—8.27894 4 1.957291

= —1.82889 — 1.22222]
= —0.484947 — 0.5334451

b
U
a
b
U
a
b
U
a
b= —0.44133 + 2.868181
U
a
b
U
a
b
U
a
b= —0.44133 — 2.868181

—14.4080 + 4.05691

—8.27894 — 1.957291

19



V. I¥ = (b, u> +a+u, u* +u®+2u®>+2u+1)

(i) Arc colorings

az =
u
a0 = \ud+u
wWHuZ+2u+2
as = w+u+1
—2u® —u? —3u—2
az = —ud —u—1
—ud —u? —2u—2
ap = —ud —u—1

w+2u+1
ag = -1

(ii) Obstruction class =1

(iii) Cusp Shapes = —4u® — 4u — 9

20



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
C1,C2 (u — 1)4
C3, Cp u4
€4 (u+1)*
& (u? +u+1)2
c7,Cy ur+ud 22U+ 2u+1
€8, C10, C11 U47U3+2U272U+1
C12

21



(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
C1,C2,C4 (y_ 1)4
€3,Ce y4
% (v +y+1)°
C7,Cg,Cg y4 + 3y3 + 2y2 +1
€10, C11, C12

22



(vi) Complex Volumes and Cusp Shapes

Solutions to I

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

Cusp shape

U= —

0.621744 + 0.4405971
0.500000 — 0.8660251

1.64493 + 2.029881

—7.00000 — 3.464101

b= 0

= —0.621744 — 0.4405971
a = 0.500000 + 0.8660251 1.64493 — 2.029881 | —7.00000 + 3.464101
b= 0
uw= 0.121744 4 1.3066201
a = 0.500000 + 0.8660251 1.64493 — 2.029881 | —7.00000 + 3.464101
b= 0
u= 0.121744 — 1.3066201
a = 0.500000 — 0.8660251 1.64493 + 2.029881 | —7.00000 — 3.464101
b= 0

23



VI. u-Polynomials

Crossings u-Polynomials at each crossing

o (u—1)7(u® + 11u* + 37 + 30u® — 12u + 1)2
(u® = 3u® 4 but — 4uP 4 2u? — u 4 1)?
(u? + 18u!® + - + 45729u + 256)

Co (u—1)"(u® — 3u* —u® + 6u® + 1)*(u® + u® — u* — 203 +u+1)?
(u'? = 4u'® -+ 225u — 16)

c3 u” (u® +ut + 8ud Fu? — du+4)2(uf —u® —ut 420 — w4 1)?
(u'? + 3u'® + - 4 688u + 128)

4 (u+1)" (v’ — 3u* —u® +6u® +1)*(u® — v’ —u* +2u® —u +1)?
S(u'? = 4u'® -+ 225u — 16)

s (u? +u+ 1) (u® = 3u® + 5u — 2)(u® + 2u* + 2u® + u + 1)?
(u'? — w4+ 5u® + 6ut — 3u® 4 1) (u? — 6u'® - 12u — 4)

s u’ (u® +ut + 8ud Fu? — du+4)2(uf ud —ut =20 4+ 1)?
(u'? + 3u'® + - 4 688u + 128)
(u? + 1)5(u® + 2u — 1) (u* + u® + 2u® + 2u + 1)

€7, Cy .

(' —u® + 15 + P+ 5Tut — Tud + 56u? — 12u 4 17)
(= 2ut T — 1)

cs (u® 4 2u + 1) (u* — v + 2u® — 2u + 1) (u'® — 7u® + - - — 8036u + 5191)
C(ut? = 2utt o — 1920 + 64) (ut® — 29ulT + - - — 320u + 64)
(u? + 15w + 2u + 1) (u* — u® + 2u® — 2u+ 1)

C10,C
2 (' = u® 4+ 15u8 +ud 4 5Tut — Tud 4 56u? — 12u + 17)

C(ut? =20t Tu - 1)

1 (u® 4+ 2u + 1) (u* — v + 2u® — 2u + 1) (u'® — Tu® + - - - — 8036w + 5191)

(w4 20t 4+ 1920 4 64) (ut? — 29T + - - — 3200 + 64)
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Crossings

VII. Riley Polynomials

Riley Polynomials at each crossing

C1

(y — 1)7(y° — 47y* + 685y — 1810y + 84y — 1)?
(S P 4Byt 46y 4+ 3y +1)2
(" — 46y 4 - + 1968323393y — 65536)

C2,C4

(y = 1)7(y° — 11y" + 37y° — 30y° — 12y — 1)?
(y® = 3y° + 5yt —4y® + 2y —y 4+ 1)
Sy — 18y™ + - - 4 45729y — 256)

C3,Cq

Y7 (y° + 15y + 545° — 73y% + 8y — 16)?
(y® = 3y" +5y" — 4y’ + 297 —y + 1)
(0 4 9yt + - 4 214272y — 16384)

Cs

WV +y+1)2W° +y° + 13y —4)(y° + 6y° +y — 1)
: ((y6 — y5 + 5y4 + 6y2 -3y + 1)2)@19 — 2y18 + -4 152y — 16)

C7,C9,C10

C12

(y+ 12" +4y° +4y - D' +3y° +2° + 1)
(' =2y + -+ 1760y + 289) (y" + 2y + - —y — 1)

€8, C11

(V° + 4y + 4y — D)y +3y° + 20" + 1)

Syt — 14y° 4 - — 17796004y + 26946481)

(" — 129" + 736y° — 3584y° + 9472y* — 9216y + 4096)
- (y"? —58y"® + - - + 106496y — 4096)
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