12”0380 (K12n0380)

Linearized knot diagam

ENEENEEEEEEEE

3 6 9 7 2 12 3 10 4 8 1 7

Solving Sequence

39H4+610»2~»1ﬁ568ﬂ11%7%12%647067011
A knot diagranﬂ €t G G Cio €7 Ci2

Ideals for irreducible component#ﬂ)f Xpar

=@ +2u® . 4 b—1, v —u® 4+ 4+ 202, u® + 30+ —du—2)

I = (- 36u11a+ 7T1ut 4 o+ 286a — 731, —2uMta + 2ula+ - —4a —1,
ut 2u10+u +4u® —u” - 3u® + 30 4+ 3ut —ud —u + 2u+ 1)

=0+1, —u®+2u® +2a+u—2, u* —u? +2)

I'={®-1,a—u, u*+1)

I}=({ a+1, u—1)

Ig=0b+1,a-2 u—1)

II=0b+1,a-3 u—-1)

Ig=(b+1,a-1 u+1)

I ={a, b—1,v+1)

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

1.
It = (u?*42u®+4-- - +b—1, —u?*—u?®+...4+2a—2, u**+3u?*+...—4u—2)

(i) Arc colorings

o ()

0
ag = U
1
a4: _u2
a6 = \—u** —2u? 4+ +2u+1
U
a0 =\ —ud +u
%u24 gu23+~-~—3u—2
ag = _u23_u22+_“+2u+1
w4 3B+ —u—1
ar= \—u® —u? 4. +2u+1
—ul? 410 — 308 4208 — 2t + w2+ 1
as = wl? — 2410 + 448 — 440 + 3ut — 2u?
—u3
ag = \udb —ud+u
ud +u
a11 =\ —u” +ud® — 2 +u
—ud —u
ar = \u® —ud+u

—%u24—gu23+~~+4u+3
ap = uB 224y —1

(ii) Obstruction class = —1

(iii) Cusp Shapes
= —2u?* + 10u?? + 6u?! — 30u?0 — 24u'® + 54u'® + 64u'” — 7200 — 1120 + 54utt +
150012 — 12012 — 14241 — 42410 + 100u® 4+ 6618 — 34u” — 5618 — 6u® 4+ 22u* + 1843 —2u—4



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
C1,C11 u25—|—5u24+---—|—11u—|—1
€2, 5, C6 uP +utt 4 tu—1
C12
c3,Cy P+ 3wt —du—2
C4 u?® + 21 4 - 4+ 133320 + 2962
cr u?® —3u?* + ... —92u — 26
cg, C10 u?® -9+ —8u—4




(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
C1,C11 y25+43y24+--~+11y—1
C,Cs5,Cq y25_5y24+_._+11y_1
C12
€3, Cy Y -9y . =8y —4
cs y?® — 33y** + - — 42476552y — 8773444
cr y*® —21y* + ... — 4952y — 676
€8, C10 y* + 15y +--- 4+ 320y — 16




(vi) Complex Volumes and Cusp Shapes

Solutions to I VvV—1(vol + /—1CS) Cusp shape
u = —0.980316 + 0.2331021
a= 0.44130 4 2.476021 2.82058 — 3.814221 4.98039 + 6.613681

b = —0.622808 — 0.7620221

uw = —0.980316 — 0.2331021
a= 0.44130 — 2.476021
b = —0.622808 + 0.7620221

2.82058 + 3.814221

4.98039 — 6.613681

u = —0.568077 4 0.8323691
a= 0.51973 — 1.507391
b= —1.13721 + 0.865261

4.15791 + 8.740161

—1.84068 — 4.406341

u = —0.568077 — 0.8323691
a= 0.51973 + 1.507391
b= —-1.13721 — 0.865261

4.15791 — 8.740161

—1.84068 + 4.406341

u = —0.733592 + 0.7470571
a= 0.337972 — 0.1980141
b= 0.611523 + 0.2223081

—3.30756 — 0.717121

—2.44059 + 3.905231

u = —0.733592 — 0.7470571
a= 0.337972 + 0.1980141
b= 0.611523 — 0.2223081

—3.30756 + 0.717121

—2.44059 — 3.905231

uw=0.932488 + 0.4833701
a= 0.96761 + 1.600371
b = —0.206915 — 0.8059211

1.59893 + 1.802761

4.99535 — 2.096861

uw=0.932488 — 0.4833701

0.96761 — 1.600371 1.59893 — 1.802761 4.99535 + 2.096861
b = —0.206915 + 0.8059211
u=0.932840
a= 0.687051 1.77401 4.83650
b= —0.498290

u= 0.764755+ 0.7742031
0.171446 — 0.3259021
b= 0.784319 + 0.5333361

—3.51376 — 2.470521

—3.49276 + 4.458481




Solutions to I}

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

Cusp shape

0.764755 — 0.7742031
0.171446 + 0.3259021
0.784319 — 0.5333361

—3.51376 + 2.470521

—3.49276 — 4.458481

—0.437237 4 0.7837671
0.49146 + 1.670351
—1.037150 — 0.9274011

4.93859 — 5.357561

—1.01874 + 4.420891

—0.437237 — 0.7837671
0.49146 — 1.670351
—1.037150 4 0.9274011

4.93859 + 5.357561

—1.01874 — 4.420891

1.156340 4 0.0479101
—2.12651 + 3.132661
1.12099 — 0.939231

10.42970 + 7.391571

4.47957 — 4.577841

1.156340 — 0.0479101
—2.12651 — 3.132661
1.12099 + 0.939231

10.42970 — 7.391571

4.47957 4+ 4.577841

—0.970077 4 0.6983181
0.166009 + 0.5959431
—0.620681 + 0.1703591

—2.58593 — 4.791281

—0.37722 4 2.002341

—0.970077 — 0.6983181
0.166009 — 0.5959431
—0.620681 — 0.1703591

2.58593 4 4.791281

—0.37722 — 2.002341

0.951621 + 0.7314821
—0.63483 — 1.618971
—0.831342 4 0.5694101

—2.94773 + 8.158021

—2.49516 — 9.645781

0.951621 — 0.7314821
—0.63483 + 1.618971
—0.831342 — 0.5694101

—2.94773 — 8.158021

—2.49516 + 9.645781

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

—1.076120 + 0.6162321
—2.32949 + 1.215881
1.02897 — 0.986411

6.80687 + 0.128801

1.81794 + 0.422471




Solutions to I}

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

Cusp shape

—1.076120 — 0.6162321
—2.32949 — 1.215881
1.02897 + 0.986411

6.80687 — 0.128801

1.81794 — 0.422471

—1.066850 4+ 0.6839331
—0.18246 — 3.260461
1.16937 + 0.871771

5.6578 — 14.40911

0.10967 + 8.761331

—1.066850 — 0.6839331

= —0.18246 + 3.260461

1.16937 — 0.871771

5.6578 + 14.40911

0.10967 — 8.761331

0.060646 + 0.5109451
0.334239 + 0.4981121
0.490067 — 0.5206371

—0.268317 4 1.3735901

—2.13600 — 4.814201

>~ Q@ €| Q@ €|l & €| & &8> & &

0.060646 — 0.5109451
0.334239 — 0.4981121
0.490067 + 0.5206371

—0.268317 — 1.3735901

—2.13600 + 4.814201




II. I} = (—36u'ta + 7T1u'! + ... + 286a — 731, —2u'la+2u'®a + .- —4a —
1, u'?2 — 240 4 ... + 2u + 1)

(i) Arc colorings

o ()
)
o)

ag =
aq =

a
0.0599002au'" — 0.118136u'! + - - - — 0.475874a + 1.21631)

u
—u3+u

—0.118136au'' — 0.128120u'! + - .- + 1.21631a + 1.62895 )

as = (0.0682196au11 +0.0599002u'! + -+ — 0.153078a — 1.47587

—0.0499168au't — 0.0682196u't + - .- 4 1.06323a + 0.153078
0.0682196au'* + 0.0599002u'! + - - - — 0.153078a — 1.47587
—u 4+ " w3+ ut — B+ 2u+2

— U - =3+t -t —2u—1

ay =
a5 =
—u3
u5—u3+u
u5+u
—u" 4+ ud =2l +u
—u?—u
u5—u3+u

(—0.118136au11 —0.128120u!' + - -- +1.21631a — 0.371048>
a19 = -1

(ii) Obstruction class = —1

(iii) Cusp Shapes = 4u!'t — 8u” + 4u® + 12u” — 4ub — 8u® + 8u* + 4u? — 4u? — 4u + 2



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
c1,C11 u?t 4+ 8u® + -+ 268u + 49
C,Cs5,Cq u24_’_2u23+__._’_4u_7
C12
c3, Co (u? — 2u'® +u® 4+ 4u® — u” — 3u8 + 3u® + 3ut — uP — u? 4+ 2u+ 1)?
Ca (u'? — 8utt + - — 48u — 23)?
e (u'? 420" 4+ du+ 1)
cs, C10 (u'? —4ut + - — 6u +1)?




(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
c1, ¢ y** +16y* + - - + 54988y + 2401
C2,Cs, Ce y24_8y23+_268y+49
C12
3, Co (y*? =4yt +.. — 6y +1)?
C4 (y'? — 28y + .- — 9802y + 529)2
C7 (y12_16y11+_6y+1)2
€8, C10 (y'? + 8yt 4 -+ — 14y + 1)?

10



(vi) Complex Volumes and Cusp Shapes

Solutions to I3 V—1(vol + /—1CS) Cusp shape
= 0.511432 4 0.8126231
= 0.67786 + 1.485751 5.38423 — 1.709597 | —0.128193 + 0.1672001

—0.900728 — 1.0012501

0.511432 + 0.8126231
0.55283 — 1.547441 5.38423 — 1.709591 | —0.128193 + 0.1672001
—0.756837 + 1.0609301

0.511432 — 0.8126231
0.67786 — 1.485751 5.38423 4 1.709591 | —0.128193 — 0.1672001
—0.900728 4 1.0012501

0.511432 — 0.8126231
0.55283 + 1.547441 5.38423 4 1.709591 | —0.128193 — 0.1672001
—0.756837 — 1.0609301

0.850204 + 0.6309141
—0.132727 — 0.669979I | —5.05906 + 2.469071 | —5.52253 — 3.952521
1.145980 + 0.2475221

0.850204 + 0.6309141
= 0.07414 — 2.865001 —5.05906 + 2.469071 | —5.52253 — 3.952521
—1.068390 + 0.3056731

= 0.850204 — 0.6309141
= —0.132727 4 0.6699791 | —5.05906 — 2.469071 | —5.52253 + 3.952521
1.145980 — 0.2475221

0.850204 — 0.6309141
0.07414 + 2.865001 —5.05906 — 2.469071 | —5.52253 + 3.952521
—1.068390 — 0.3056731

—0.635020 + 0.6402551
—0.226456 4 0.0112571 | —3.08210 + 0.498501 | —1.36863 — 1.380081
1.204970 — 0.0524891

—0.635020 + 0.6402551
= 1.55856 — 1.033771 —3.08210 4 0.498501 | —1.36863 — 1.380081
= —0.457992 + 0.3545361

> Q@ 2|l @ €| & 8|l @ €| @ €| & €| & &8> & 8| & 8| & &
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Solutions to I3

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

Cusp shape

—0.635020 — 0.6402551
—0.226456 — 0.0112571
1.204970 + 0.0524891

—3.08210 — 0.498501

—1.36863 + 1.380081

—0.635020 — 0.6402551
1.55856 + 1.033771
—0.457992 — 0.3545361

—3.08210 — 0.498501

—1.36863 + 1.380081

—1.16193

= —1.91107 4 3.189771 11.2998 5.66710
= 0.855561 — 1.0936001

= —1.16193

= —1.91107 — 3.189771 11.2998 5.66710

0.855561 + 1.0936001

—0.985497 4 0.6345761
= —0.67437 — 1.647641
0.301152 + 0.4832881

—2.05779 — 5.522851

0.56374 + 6.483071

—0.985497 4 0.6345761
0.79418 + 1.818241
—1.207840 — 0.1383991

—2.05779 — 5.522851

0.56374 + 6.483071

—0.985497 — 0.6345761
—0.67437 4 1.647641
0.301152 — 0.4832881

—2.05779 + 5.522851

0.56374 — 6.483071

—0.985497 — 0.6345761
0.79418 — 1.818241
—1.207840 4 0.1383991

—2.05779 + 5.522851

0.56374 — 6.483071

1.075030 + 0.6551251
—2.21955 — 1.413271
0.739507 + 1.1149001

7.05914 + 7.203601

2.08749 — 4.716571

1.075030 + 0.6551251
—0.12063 + 3.163541
0.949962 — 1.0260101

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

7.05914 + 7.203601

2.08749 — 4.716571

12



Solutions to I3

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

Cusp shape

w=1.075030 — 0.6551251
a = —2.21955 + 1.413271
b= 0.739507 — 1.1149001

7.05914 — 7.203601

2.08749 + 4.716571

w= 1.075030 — 0.6551251
a = —0.12063 — 3.163541
b= 0.949962 + 1.0260101

7.05914 — 7.203601

2.08749 + 4.716571

u = —0.470358
a = —0.00729607 —2.62918 3.06920
b= 1.13611
u = —0.470358
a= 426177 —2.62918 3.06920
b= —0.746787

13



IL I = (b+ 1, —ud +2u? +2a+u — 2, u* —u? + 2)

(i) Arc colorings

w= (o)

ag =

(ii) Obstruction class =1

(iii) Cusp Shapes = —4u? — 4

14



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
C1,Cs, C11 (u— 1)4
C12
4
C2,Cg (u + 1)
C3,C4,C7 u4_u2+2
C9
s (u? +u+2)?
C10 (u2 —u+ 2)2

15



(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
C1,C2,C5 (y_ 1)4
Ce6, C11, C12
C3,C4,C7 (y2_y+2)2
Cy
€8, C10 (y° + 3y +4)

16



(vi) Complex Volumes and Cusp Shapes

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

0.978318 + 0.6760971
= —0.191776 — 0.8448031 | —4.11234 + 5.333491 | —6.00000 — 5.291507
—1.00000

0.978318 — 0.6760971
—0.191776 4 0.8448031 | —4.11234 — 5.333491 | —6.00000 + 5.291507
—1.00000

—0.978318 + 0.6760971

1.19178 + 1.800951 —4.11234 — 5.333491 | —6.00000 + 5.291501
—1.00000

—0.978318 — 0.6760971

1.19178 — 1.800951 —4.11234 + 5.333491 | —6.00000 — 5.291501
—1.00000

> & €|l & 8| & 8|l & &
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IV.I} =(b—-1, a—u, u*+1)

(i) Arc colorings

1
az =

o

ag =

<

s
N— ——

ayq =

=
~——— 2
o
~

I
“e

N—

Q
[
o

—+

|
| & €
— +
—
~— =

Q
¥
|

S =
N———

S
S
|
|
<
w

=)
©
|
|
<
w

s
S
I
/—\/—\/—\/\/\/l—l\/—\/—\/—\/‘\/—\
i~
~

s
—=
—

o
w

S
w
N N

S

5
\
[

IS

a2 =

—u
—ud -1
(ii) Obstruction class =1

(iii) Cusp Shapes = —8
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(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
C1,C2,Ce (u_ 1)4
C11
C3,C4,C7 U4 +1
Cy
1)
C5, C12 (u+1)
2 2
€8, €10 (u”+1)

19



(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
C1,C2,C5 (y_ 1)4
Ce6, C11, C12
C3,C4,C7 (y2+ 1)2
Cy
4
€8, €10 (y+1)

20



(vi) Complex Volumes and Cusp Shapes

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

0.707107 + 0.7071071
= 0.707107 4+ 0.7071071 | —4.93480 —8.00000
1.00000

0.707107 — 0.7071071
0.707107 — 0.7071071 | —4.93480 —8.00000
1.00000

—0.707107 4 0.7071071
—0.707107 4- 0.707107I | —4.93480 —8.00000
1.00000

—0.707107 — 0.7071071
—0.707107 — 0.707107I | —4.93480 —8.00000
1.00000

> Q €|l & €|l & €|l & €
I
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V. I =, a+1, u—1
5

(i) Arc colorings

w= (o)

w= (1)
e (1)
w- (3)
1
aio = \0
"
1
o= (o)
w- (3
w- (7))
o (2)
_
(ii) Obstruction class = —1

(iii) Cusp Shapes =6

22



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
C1,C2,Cs5 U
€3, C6,CT
€85 C9, €10 u—1
C12
C4,C11 u+1

23



(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
C1,C2,Cs5 Yy
€3, C4, Co
C7,C8,Cy y—1
C10,C11, C12

24



(vi) Complex Volumes and Cusp Shapes

Solutions to I V—1(vol + v/—1CS) Cusp shape
u = 1.00000
a = —1.00000 1.64493 6.00000
b= 0

25



VLI =(b+1,a—-2, u—1)

(i) Arc colorings

w= (o)

w= (1)
e
2
as = \ -1
"
3
w= ()
e ()
w- (4
w- (7))
()
o= (7)
e (2)
(ii) Obstruction class = —1

(iii) Cusp Shapes =6

26



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
C1,C4 u—+1
C2,C3,Cs5
€7, €8, Cy u—1
C10
C6,C11, C12 Uu

27



(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
C1,C2,C3
C4,C5,C7 Y- 1
€8, C9, C10
C6,C11, C12 )

28



(vi) Complex Volumes and Cusp Shapes

Solutions to I V—1(vol ++/—=1CS) Cusp shape
u = 1.00000
a = 2.00000 1.64493 6.00000
b = —1.00000
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VIL. I =(b+1,a—-3, u—1)

(i) Arc colorings

w= (o)

w= (1)
e (1)
e (2)
=5

e (1)
e (8)
w-(4)
w- (7))
()
o (7)

(ii) Obstruction class =1

(iii) Cusp Shapes =0

30



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
C1,C3,Cs5 u—1
€10, C11, C12
C2,C4, Cp u+1
C7,C8, Co

31



(v) Riley Polynomials at the component

Crossings

Riley Polynomials at each crossing

C1,C2,C3
C4,Cs5, Ce
C7,Cg,C9

€10, C11, C12

32



(vi) Complex Volumes and Cusp Shapes

Solutions to I¥ v—1(vol ++1/—1CS) | Cusp shape
u = 1.00000
a = 3.00000 0 0
b = —1.00000
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VIIL. I = (b+1, a—1, u+1)

(i) Arc colorings

w= (o)

ag =

|
o

—_

ayq =

[
—_ = [

s
—_
o
N O

Q
¥
|
\
—_

) )
) o
| |
| |
e

[
I\

s
=
I
/—\/—\/—\/\/\/l—\/—\/—\/—\/—\/—\
—
—_
A A A e e e e e e e e

S S
N =

‘ -

I o —
—_

|
—

a1z = 0

(ii) Obstruction class =1

(iii) Cusp Shapes =0
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(iv) u-Polynomials at the component

Crossings

u-Polynomials at each crossing

C1,C4,C5
C7,C9, C10

C11,C12

C2,C3,Ce
Cs

u+1

35



(v) Riley Polynomials at the component

Crossings

Riley Polynomials at each crossing

C1,C2,C3
C4,Cs5, Ce
C7,Cg,C9

€10, C11, C12
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(vi) Complex Volumes and Cusp Shapes

Solutions to I¥ v—1(vol ++1/—1CS) | Cusp shape
u = —1.00000
a = 1.00000 0 0
b = —1.00000
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IX. I? =(a, b—1, v+ 1)

(i) Arc colorings

w= (o)

ag =

ayq =

(ii) Obstruction class =1

(iii) Cusp Shapes = —12
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(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
C1,C2,Ce u—1
C11
€3,C4,C7 "
Cs, C9, C10
C5,C12 u+1
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(v) Riley Polynomials at the component

Riley Polynomials at each crossing

Crossings
C1,C2,Cs5 Y — 1
C6,C11,C12
C3,C4,C7 y
g, C9, C10
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(vi) Complex Volumes and Cusp Shapes

Solutions to I} V—1(vol +/=1CS) Cusp shape
v = —1.00000
a= 0 —3.28987 —12.0000
b= 1.00000
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X. u-Polynomials

Crossings u-Polynomials at each crossing
e en w(w — )M (u+ 1) (u* + 8u + - - - + 268u + 49)
(wP +5u*t 4 1lu+ 1)
C2, Cg u(u — 1)+ )W +2uB + -+ du - )P+ 4+ Fu—1)
u(u —1)3(u+ 1) (u* + 1) (u* — u? 4 2)
€3, ¢ .
5 (' = 200 + 4u® — " — 3uC 4 3u® + 3ut — ud —u? - 2u 4 1)?
(U A+ 3uPt 4 —du—2)
4 u(u — 1) (u+ 1% (u* + 1) (u* — u? +2)(u'? — 8u't + - — 48u — 23)?
(w4 210 + - - 4 13332u + 2962)
C5, C12 u(u —1)"(u+1)° W +2uP + -+ du - T WP+ Fu—1)
cr u(u—1)%(u+ 1) (u* + 1) (u* —u? +2)(u'? + 2u' + -+ du+1)2
S(u® = 3u* - —92u — 26)
cs u(u — 1) (u+ 1)%(u? +1)*(u® +u +2)?
(' = dutt = bu+ 1)) (W - 9ut - — 8u—4)
c10 u(u — D*u? +1)%(w? —u+2)*(u'? —4u' + - — 6u+1)2
(U —9uPt - —8u—4)
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XI. Riley Polynomials

Crossings Riley Polynomials at each crossing
S y(y — )2 (y* + 1693 + - - - + 54988y + 2401)
(Y 43y 4+ 11y — 1)
€2, Cs5, C6 y(y — 1)12(y24 _ 8y23 o — 268y + 49)(y25 _ 5y24 ot 11y —1)
C12
e, co yy— D'+ D2 -y + 2" -4y 4 = Gy + 1)
(Y =9 4 =8y —4)
‘o yly — D'+ 1) -y +2)°
(y*? — 28yt 4 - — 9802y + 529)2
(y? —33y* 4 ... — 42476552y — 8773444)
cr yly =D+ 1) —y+2)%(y"? - 16y" 4 - =6y + 1)°
S(y?® — 21y 4 - — 4952y — 676)
Cs, 10 y(y =Dy + D +3y + 47y + 8y o - My +1)°

(y*® + 15y%* + -+ - + 320y — 16)
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