12”0690 (K12n0690)

(\ Linearized knot diagam
/\/ 4 5 8 2 9 11 3 12 5 8 6 10

/\/ Solving Sequence

25H4+110»966%12ﬂ8ﬁ367ﬂ11%627067010
Ci12 Cg C3 cr  C11

x\,\/’

\

A knot d1agranﬂ

Ideals for irreducible component#ﬂ)f Xpar

I = (—2.93346 x 10" u?! +1.10518 x 10"84?" + ... + 6.77435 x 10'%b 4 2.05511 x 10'8,

— 4.34516 x 10M%4% 4 5.25657 x 10"7u?® + - +6.77435 x 10'8a — 3.58257 x 10",

u?? 5u21 + -+ 108u + 16)
IY = (—u'a® + suta+ - +3a — 3, u'a® + 5uta® + - +27a + 31, v® — 2u* + 20 +uP —u+1)
I3 = <2a +2b+3a+ 2, 4a® + 4a® + 5a+ 4, u+1)
I = (u'? = 3u + u'® 4+ 6u” — 6u® — 5u” + T + 2u° — 2u* +2u® —u? +b—3u—1,

—u'? + 4utt — 5ut0 — 20% + 1208 — 120" 4 3ub + 60’ — 120t + W +a + 1,

13 5ut? 4 8utt 4wt — 18u? + 18u® + 2u” — 13u® + 10u° — 5u* — 3u® + 3u? +u + 1)

IY={*+ba—a, a*+a+1, ut1)

* 5 irreducible components of dim¢ = 0, with total 62 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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L I} = (—2.93 x 10"7u?! 4 1.11 X 10'8u?® 4 ... 4 6.77 X 10'8b + 2.06 X
1018, —4.35 x 10%%u2! + 5.26 x 107420 + ... + 6.77 x 10'8a — 3.58 x
101?, 4?2 — 5u2! + ... 4 108u + 16)

(i) Arc colorings

v ()

= (o)
1
aq = U
- < )
0.00641415u2! — 0.0775953u2° + - - - + 4.28301u + 5.28844
0.0433025u2' — 0.163141u%° + - - - — 5.64620u — 0.303366
—0.0368883u2! + 0.0855460u2° + - - - + 9.92921u + 5.59180
0.0433025u2! — 0.163141u2° + - - - — 5.64620u — 0.303366
—0.0252335u2! + 0.102422u20 + - - - + 0.204852u — 0.803579
0.0147201u2' — 0.0585005u20 + - - - — 0.406958u — 0.266094
0.0213809u2! — 0.116096u2° + - - - + 1.68488u + 3.12427
—0.0129002u2' + 0.0465450u20 + - - - + 0.617134u + 0.230969
0.0620474u2! — 0.266688u2° + - - - — 4.65907u + 1.63431
ag = \ —0.0435486u2! + 0.186762u2° + - - - + 5.06681u + 0.992758
w= ()
0.0771001u2! — 0.323949u2° + - - - — 6.31235u + 1.43322
a7 = \ —0.0586013u2! + 0.244022u2° + - .. + 6.72009u + 1.19384

0.122920u2! — 0.520465u2° + - - - — 8.71637u + 2.14038
a11 = \ —0.0963555u2! + 0.373312u2° + - - - + 10.0845u + 1.56072

(ii) Obstruction class = —1

(iii) CUSp Shapes __ 14355148220565440769 21 _ 32455260689474630771 20 +.

224275806594788262169 u -+ 2171?8@1??8%%’3%@8?7& 13548691018516104736
6774345524258052368 1693586381064513092




(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
C1,C2,C4 u?? —5u?t 4. +108u + 16
3, Cr u?? —6u? + -+ 160u — 128
C5,C6, Co w2 r6ud w1
C11
Cg u?? — 140 + - — 464u + 32
€10, C12 u? 4+ 3ut o futl




(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
C1,C2,Cy4 y22 — 11y21 4+ = 10352y + 256
22 21
cs3,Cy Yo+ 12y° + -+ — 289792y + 16384
C5,Ce, C9 y?2 12 4 — 15y + 1
c11

c8 y?2 + 6y%t + - - — 36608y + 1024

C10, C12 y22 — 37y21 + = 141y +1




Solutions to I}

(vi) Complex Volumes and Cusp Shapes

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

Cusp shape

u = —0.593822 4 0.6586031
a = —0.232154 + 0.2755651
= —0.443126 + 0.5480641

—1.76571 + 0.412771

—1.52576 — 0.477611

= —0.593822 — 0.6586031
—0.232154 — 0.2755651
= —0.443126 — 0.5480641

—1.76571 — 0.412771

—1.52576 + 0.477611

—0.871168
—0.718681
= —0.283731

~ o |8 gl

—1.22854

—10.9960

1.143630 4 0.1051021
—0.057070 — 0.9070331
—0.19308 + 1.406711

—11.40350 — 5.370191

—14.2310 + 9.82071

1.143630 — 0.1051021
—0.057070 + 0.9070331
—0.19308 — 1.406711

—11.40350 4+ 5.370191

—14.2310 — 9.82071

—0.551985 + 0.4126771
= 214943 — 0.333471
0.514816 + 0.2714391

0.924854 + 0.1587261

4.34440 — 6.699031

= —0.551985 — 0.4126771
2.14943 4 0.333471
0.514816 — 0.2714391

0.924854 — 0.1587261

4.34440 + 6.699031

—0.864951 + 1.0073701
—1.007060 + 0.2304121
—0.863800 — 0.9268481

—1.67557 4 5.536231

—0.55960 — 5.412311

—0.864951 — 1.0073701
—1.007060 — 0.2304121
—0.863800 + 0.9268481

—1.67557 — 5.536231

—0.55960 + 5.412311

0.636703 + 1.1824201
= —0.620154 — 0.1377751
= —0.861446 — 0.9396941

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

7.30571 — 0.116491

1.357790 — 0.2206821




Solutions to I}

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

Cusp shape

0.636703 — 1.1824207
—0.620154 + 0.1377751
—0.861446 4+ 0.9396941

7.30571 4 0.116491

1.357790 4+ 0.2206821

1.46880 + 0.232881
0.344293 + 0.4987241
—0.233614 — 0.7634681

—8.21433 — 3.598031

—0.94605 + 7.252001

1.46880 — 0.232881
0.344293 — 0.4987241
—0.233614 4 0.7634681

—8.21433 + 3.598031

—0.94605 — 7.252001

1.29164 + 0.778271
—1.062860 — 0.7542681
—0.540251 4 1.1952501

5.05931 — 7.062551

—1.67212 + 4.379651

1.29164 — 0.778271
—1.062860 + 0.7542681
—0.540251 — 1.1952501

5.05931 + 7.062551

—1.67212 — 4.379651

—1.51290 + 0.005221
—0.178858 + 0.7398421
0.667548 — 0.7290251

—3.75642 — 2.260761

—0.68469 + 3.467701

—1.51290 — 0.005221
—0.178858 — 0.7398421
0.667548 + 0.7290251

—3.75642 + 2.260761

—0.68469 — 3.467701

0.65142 + 1.380921
0.480434 + 0.3286991
1.05295 + 1.316491

5.55369 4 6.927171

0.41712 — 3.632791

0.65142 — 1.380921
0.480434 — 0.3286991
1.05295 — 1.316491

5.556369 — 6.927171

0.41712 4 3.632791

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

1.35088 + 0.883821
1.167610 + 0.6643201
0.82472 — 1.526881

3.1876 — 14.99881

—1.61073 + 7.008841




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

u = 1.35088 — 0.883821

a= 1167610 — 0.6643201 3.1876 4+ 14.99881 | —1.61073 — 7.008841
b= 0.82472 + 1.526881

u = —0.167658
a= 4.50144 0.927721 12.4670
b= 0.434292




II. 1¥ = (—u*a® + 5u®a +--- + 3a — 3, u*a® 4+ 5u*a® 4 --- + 27a + 31, u® —
2ut +2u® +u? —u+1)

(i) Arc colorings

o ()

1
as = 0
1
a4: _u2
U
a1 = \—ud+u
a
aio = %u4a2—gu4a+~-—%a+%
—%u4a2+%u4a—|—- —|—ga—%
ag = %u4a2—%u4a+-~-—%a+%
2uta® — 3uta® +---—a®> -6
ag = —gu4a3+7u4a2+--~—9a+5
—%u4a3+1u4a2—|—~--—%a—7
a2 =\ 2yta® — 2uta® +--+ 3a—-5
—ut 4+ 2ud —u? —2u+1
as = —ud+u? -1
—u
a3: u
—ut + 3ud —u? —2u+2
ar = —2u® +u? -2
—%u4a2+§u4a+---+%a—2—;
an = uta® —uta® + - —4a® +3
(ii) Obstruction class = —1

(iii) Cusp Shapes = 4u'a? — 4au — 4a®u® + 4u3a — 16u* — 4a® + 12a%u — 8u’a +
26u? + 8a? + 16au — 28u? — da — 2u — 24



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing

C1,C2,Cy (u® = 2u* + 2u® +u? —u +1)*

cs3, Cr (u® 4+ u* + 5u 4+ u? + 2u — 2)*
€56, €9 u?® —2u™ 4 -+ + 150u + 103

C11
8 (u? +u+ 1)
20 19
C10, C12 w4+ 2u 4 - - - 4+ 132240 + 2521




(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
c1, 2, ¢4 (v° +6y° —y* —y — 1)
c3, 7 (v° +9y* +27y° + 23y° + 8y — 4)*
5,6, 9 y20 + 6y + - - - + 110988y + 10609
C11
cs (42 +y + 1)1
€10, C12 y?0 — 18y + - .- + 37696544y + 6355441

10



Solutions to I3

(vi) Complex Volumes and Cusp Shapes

V=1(vol + y=1C)

Cusp shape

u = —0.833800
a = —2.41812 + 0.150161
b= —0.272476 — 1.3641401

—6.13845 + 2.029881

—10.94304 — 3.464101

u = —0.833800
a = —2.41812 — 0.150161
= —0.272476 + 1.3641401

—6.13845 — 2.029881

—10.94304 + 3.464101

= —0.833800
= —0.91730 + 5.626961
= 0.409925 + 1.1260701

—6.13845 + 2.029881

—10.94304 — 3.464101

= —0.833800
= —0.91730 — 5.626961
= 0.409925 — 1.1260701

—6.13845 — 2.029881

—10.94304 + 3.464101

= 0.317129 + 0.6180841
= —1.226670 — 0.0884381
= —0.05655 + 1.552731

—3.08342 4 0.920971

0.36548 — 1.422981

= 0.317129 + 0.6180841
= —1.283840 — 0.1959951

—3.08342 — 3.138801

0.36548 + 5.505231

= 0.317129 4 0.6180841
1.42128 — 0.769001
= —0.035904 — 0.5092581

—3.08342 4 0.920971

0.36548 — 1.422981

0.317129 + 0.6180841
1.92910 + 0.793251
0.244995 — 1.3748701

—3.08342 — 3.138801

0.36548 + 5.505231

0.317129 — 0.6180841
—1.226670 + 0.0884381
= —0.05655 — 1.552731

—3.08342 — 0.920971

0.36548 + 1.422981

= 0.317129 — 0.6180841
= —1.283840 + 0.1959951

b
U
a
b
U
a
b
U
a
b
U
a
b= —1.102440 + 0.7730651
U
a
b
U
a
b
U
a
b
U
a
b= —1.102440 — 0.7730651

—3.08342 + 3.138801

0.36548 — 5.505231

11



Solutions to I3

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

Cusp shape

= 0.317129 — 0.6180841
= 1.42128 4+ 0.769001
—0.035904 + 0.5092581

—3.08342 — 0.920971

0.36548 + 1.422981

0.317129 — 0.6180841
= 1.92910 — 0.793251
0.244995 + 1.3748701

—3.08342 + 3.138801

0.36548 — 5.505231

1.09977 + 1.129451
0.969002 + 0.5672151
1.49281 — 1.002081

6.97511 — 2.095021

—0.89396 — 1.309671

1.09977 + 1.129451
—1.097140 — 0.2564131
—0.722774 4 1.0255201

6.97511 — 6.154791

—0.89396 + 5.618531

1.09977 + 1.129451
= 0.555611 + 0.5639351
1.77894 + 0.457531

6.97511 — 6.154791

—0.89396 + 5.618531

1.09977 + 1.129451
—0.431917 — 0.2519991
—0.736535 — 0.6541151

6.97511 — 2.095021

—0.89396 — 1.309671

1.09977 — 1.129451
0.969002 — 0.5672151
1.49281 + 1.002081

6.97511 4 2.095021

—0.89396 + 1.309671

1.09977 — 1.129451
—1.097140 + 0.2564131
—0.722774 — 1.0255201

6.97511 4 6.154791

—0.89396 — 5.618531

1.09977 — 1.129451
0.555611 — 0.5639351
1.77894 — 0.457531

6.97511 4 6.154791

—0.89396 — 5.618531

1.09977 — 1.129451
= —0.431917 4+ 0.2519991
= —0.736535 + 0.6541151

6.97511 4 2.095021

—0.89396 + 1.309671

12



IIL. I¥ = (2a® + 2b+ 3a + 2, 4a® + 4a®> + 5a+ 4, u + 1)

(i) Arc colorings

o (%)

1
as = 0
1
a4 = \—1
-1
ayp = O
a
a0 = \—a? - 2a -1
a2+ga+1
ag = —aQ—%a—l
%ﬁ,%a,l
a6 = \—a?+za+1
%a2—%ia—2
12 = —a2+§a—|—1
—2a® —a+1
as = 20> +a—1
1
a3 = \ -1
—2a® —a+1
ar = 202 +a—1

(ii) Obstruction class =1

_ 19 2 11 17
(iii) Cusp Shapes = ya” — Ta+ 5

13



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
C1,C2 (u — 1)3
C3, Ct u3
€4 (u+1)3
Cs, Co u? +2u+1
Cs ud 4 3u® + 5u + 2
Cg, C10,C11 U3+2U71
C12

14



(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
C1,C2,C4 (y_ 1)3
C3,Cr7 y3
Cs, Cg, Cg y3+4y2+4y71
€10, C11, C12
cs y? +y? + 13y — 4

15



(vi) Complex Volumes and Cusp Shapes

Solutions to I3

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

Cusp shape

u = —1.00000
a = —0.061957 4 1.0665801
b= 0.22670 — 1.467711

—11.08570 — 5.137941

3.19982 — 2.094341

u = —1.00000
a = —0.061957 — 1.0665801
b= 10.22670 + 1.467711

—11.08570 4 5.137941

3.19982 4 2.094341

uw = —1.00000
a = —0.876086 —0.857735 13.3500
b= —0.453398

16



IV.
Iy =(@w?-3u"+..-+b-1, —u?+4u'+..-+a+1, u®—5u24+.. -+ u+1)

(i) Arc colorings

e ()

1
a5 = 0
1
aq = u
U
a1: u-?)
wl? — 4u11+5u10+2u —12u8 + 1207 — 3ub — 6u® + 12u* — 7w — 1
—u2 4 3u 4+ 4 3u+1
2 — 7yt 4+ —3u—2
—ul? 4+ 3ult + - +3u+1
—6ult +. +3u+1
wll — 4410 + 5¢° +2u 711u7+8u +2ud —But+4ud — i —u+1
—u 4+ 5010 — 9u® + 408 + 90" — 1408 + Tu® —ut — 3w+ 5u —u+1
—ud +u? -1
2u12+8u11+ Fu+1
ag = \ 242 —8ull 4+ ... —3u—2
o= ()
—2ul+Tu . u+1
ar= \ 212 — 7yl ... —3u—2

ul? —4utt w2 =2
ain =\ —u!?2 +3ult 4+ -+ 4u+1
(ii) Obstruction class =1

(iii) Cusp Shapes
= 11u! — 4600 + 62u° + 1168 — 114u” + 98u’ — 4u® — 36u* + 51u> — 26u? — 10u — 9

17



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
c1,C2 uB 5t w1
€3 u? —ul? o w1
= u® —5u'? 4 a1
Cs,C11 u 5t o 8u—1
C6,Cy u 5t o 8u 1
¢t uB a4 w1
s ut® —2u'? 4 4 3ud1
10, C12 ut® —3ut? 4+ —2u—1

18



(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
C1,C2,Cy4 y13—9y12+..._5y_1
c3,Cr YB3y 4y 1
€5, C6, C9 yP 10y 4 4+ 62y — 1
c11
CS y13+4y12+.+3y_1
€10, C12 Yy =3yt 4y -1

19



Solutions to Ij

(vi) Complex Volumes and Cusp Shapes

V=1(vol + y=1C)

Cusp shape

u = —1.071790 + 0.0639181
a= 3.89373 + 0.866091
b = —0.350540 + 1.2373501

—6.72126 — 1.886811

0.50306 + 13.635641

u = —1.071790 — 0.0639181
a= 3.89373 — 0.866091
b = —0.350540 — 1.2373501

—6.72126 4 1.886811

0.50306 — 13.635641

0.130382 + 0.8159291
a= 143598 —0.504751
b= 0.570608 — 1.2170401

—3.69895 — 1.307221

—2.19900 + 1.049861

u = 0.130382 — 0.8159291
1.43598 + 0.504751
b= 0.570608 + 1.2170401

—3.69895 4 1.307221

—2.19900 — 1.049861

u = —0.672448
a= 297967
b= 0.122783

0.610906

—22.4950

u= 1384340 4 0.1984211
a= 0.111997 4 1.0002001
b= 0.163145 — 1.1741907

—9.90727 — 5.100441

—4.52290 + 4.827801

u= 1384340 — 0.1984211
0.111997 — 1.0002001
b= 10.163145 + 1.1741901

—9.90727 4 5.100441

—4.52290 — 4.827801

1.44789 + 0.304921
a = —0.265186 — 0.2553501
b= 0.378653 4 0.8788681

—8.51258 — 3.088781

—7.58668 — 3.501141

uw= 144789 — 0.304921
a = —0.265186 + 0.2553501
b= 10.378653 — 0.8788681

—8.51258 + 3.088781

—7.58668 + 3.501141

uw = 1.10155 + 1.086401
a = —0.805723 — 0.4065071
b= —1.082570 + 0.2951271

7.14389 — 4.010261

—0.32249 4 2.613441

20



Solutions to I}

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

Cusp shape

= 1.10155 — 1.086407
= —0.805723 + 0.4065071
= —1.082570 — 0.2951271

7.14389 + 4.010261

—0.32249 — 2.613441

= —0.156146 + 0.3999491

= 0.259312 + 1.2707301

—4.92823 + 2.678801

—0.12459 — 4.505801

= —0.156146 — 0.3999491
= —1.36064 — 0.714181

U
a
b
U
a = —1.36064 + 0.714181
b
U
a
b= 10.259312 — 1.2707301

—4.92823 — 2.678801

—0.12459 + 4.505801

21



V. I¥ = (b* + ba — a,

(i) Arc colorings

o ()

a5 =
1
a4 = 1
1
ayp =

ba —a

bba - 1>
)
)
)
= (")

(ii) Obstruction class =1

@

(o
(-
(¢
=
o= ()
( 2ba+a+1>
=
- (5
o
o= ()

(iii) Cusp Shapes = —4a — 4

22

a’+a+1, u+1)



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
C1,C2 (u — 1)4
C3, Ct u4
€4 (u+1)*
Cs, Ce = w2 —2u+1
s (u? —u+1)2
Cg, C10, C11 u4+u3+2u2+2u+1
C12

23



(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
C1,C2,C4 (y_ 1)4
C3,Cr7 y4
Cs,Cg, C9 y4+3y3+2y2+1
€10, C11, C12
s (v +y+1)°

24



(vi) Complex Volumes and Cusp Shapes

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

u = —1.00000

a = —0.500000 + 0.8660251 | —4.93480 + 2.029881 | —2.00000 — 3.464101
b= 10.621744 + 0.4405971

u = —1.00000
a = —0.500000 + 0.866025] | —4.93480 + 2.029881 | —2.00000 — 3.464101
b= —0.121744 — 1.3066201

u = —1.00000
a = —0.500000 — 0.866025] | —4.93480 — 2.029881 | —2.00000 + 3.464101
b= 10.621744 — 0.4405971

u = —1.00000
a = —0.500000 — 0.866025] | —4.93480 — 2.02988] | —2.00000 + 3.464101
b= —0.121744 + 1.3066201

25



VI. u-Polynomials

Crossings u-Polynomials at each crossing

e1, ¢ (w—1)NW® —2u* + - —u+ D)W + 50+ +u—1)
~(u*? = 5ut + - 4 108u + 16)

s u (P’ +ut o 2u— 2w -t —u— 1)
S(u*? = 6u! 4 - 4 160u — 128)

cq (u+ D)W’ —2u* + - —u+1)*(u!® —5u? + - +u41)
~(u*? = 5u + - 4 108u + 16)

s (u® 4+ 2u + 1) (u* — u® +2u? — 2u+ 1) (u"® + 5urt + -+ + 8u — 1)
(u® =20 + - 4 1500 + 103) (u?? + 6u0 + - —u —1)

6 (u® 4 2u + 1) (u? — v + 2u® — 2u + 1) (u'® + 5u' + - +8u+1)
(u® =20 + - 4 1500 + 103) (u?Z + 6u0 + - —u —1)

cr w (P’ +ut o 2u =2 (B o —u 1)
~(u®? = 6u! 4 - 4 160u — 128)

cs (u? —u+ 12w +u + D)W + 3u® + 5u + 2)
(" =20 4 4 3u 4 1) (6 - 140t 4 - — 4640 + 32)

Co (u® +2u — 1) (u* + u® + 2u® + 2u+ 1) (u'® + 5ut + - + 8u+ 1)
(u® =20 + - 4 1500 + 103) (u?Z + 6u0 + - —u —1)

€10, €12 (ud +2u — 1) (u* + u® + 2u% + 2u+ 1) (u'® = 3u'? 4+ - — 2u — 1)

(W 4 20 4 4132240 + 2521) (w2 4 3uPt - Fu+ 1)
ud +2u — 1) (u* +u® 4 20 + 2u+ 1) (' + 50t + - 4 8u—1

11

(W —2u' 4 150u + 103) (U2 + 600 - —u— 1)
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VII. Riley Polynomials

Crossings Riley Polynomials at each crossing
c1,, 1 (y =D +6y° =y —y =)'y =9y + - — 5y — 1)
(y* — 11y* 4+ -+ — 10352y + 256)
cs. n y(y° + 9yt 8y — ) (Y 3y —y - 1)
S(y* 4 12y 4 - — 289792y + 16384)
€5, C6, C9 (v + 4y + 4y — D(y* + 3> + 202 + 1)(y"2 + 1092 + - + 62y — 1)
cul (Y 4 6y + -+ 110988y 4 10609) (y*2 + 12y + - — 15y + 1)
cs (P +y+ D) +y* + 18y —4)(y"° + 4y + -+ 3y — 1)
~(y* 4 6% + - - — 36608y + 1024)
o (P +49° + 4y — D)y +3° +2° + (" =3y + - — 4y — 1)
10, €12

(y*° — 18y + - - - 4+ 37696544y + 6355441)
S(y*? =37y 4 — 141y + 1)
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