12ap912 (K12a0212)

(12/\D\ Linearized knot diagam

2 3 .
1\_&_/ Solving Sequence

: 36 >2—>1—>5—>7->410>9-—>8>12>11 > C4,C7,C11
A knot dlagraﬂﬂ 2 €1 ¢  Cg C3  Cg  Cg Ciz2 Cio

Ideals for irreducible component#ﬂ)f Xpar

I = (13u™ —40u™ + -+ 26+ 9, 15u™ =620 + - +4a+33, u™ —4u™ + - +2u—1)
I} = (b, a* — au+2u® + 3u + 2, v® +u® — 1)

I =(b,a+1, ub —u®+2u® —2u+1)

If =, a+1, u+1)

IY = (b, a—1, u*+u®>—1)

* 5 irreducible components of dim¢ = 0, with total 91 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} =
(13u™—40u™3+- - -+2b+9, 15u™4—62u"3+- - -+4a+33, u™®—4u"™+. - -+2u—1)

(i) Arc colorings

u
—u3+u

—u3
ar= \ud —uwd+u
—u® +ub —ut 41
wl® — 208 + 3ub — 2ut + 2
(—3.75000u74 + 15.50001™ + - - - + 10.2500u — 8.25000)

alg = 13 74_|_20u73+ 4 12711—%
R4 4 115,73 4 | _ 41

o OISty

9 = —FuT+FuT 4+ Fu—3
A — 6%7 Wt 4= 1%7u+ 1%7

ag = %u74—fu73+~-- 49u+

_3ul" 4. —du®+u

% 73—%u72+-~-+22—1u2—3—"u
ap] = 7

L1728, Tl Tyt L
qu Tt qut Jr2“+4)

47

—§U74+%U73++%U—§
(ii) Obstruction class = —1

31 u 3 MCIT +4u—327

(iii) Cusp Shapes =



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
c1,Cq u® +26ut+ - —6u+1
€2, Cs w4+ 4u™ 4 2u 1
€3 u™® —4u™ ..+ 3428u + 673
C4,C8 u™ —6u™ + - — 2048u + 512
c7,C11 w4+ 2u+1
C9, €10, C12 u® —18u™ 4+ 420 — 1




(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
1,6 Y™ +50y™ + - + 338y — 1
co, C5 Y —26y™ - — 6y — 1
Cs Y™ — 34y™ + - + 20450382y — 452929
c4, C8 Y™ —42y™ + ... 4 2228224y — 262144
cr, 11 Y™ —18y™ . 442y — 1
¢y, €10, C12 Y 82y - 1898y — 1




(vi) Complex Volumes and Cusp Shapes

Solutions to I} v—1(vol ++/—1CS) | Cusp shape
= 0.701208 + 0.7206851
= 0.271979 — 0.2460671 | 3.38308 — 0.01973I 0

—0.579346 — 0.6109171

0.701208 — 0.7206851
0.271979 + 0.2460671 3.38308 4- 0.019731 0
—0.579346 4 0.6109171

0.627949 + 0.7587201
—0.575313 4 1.1042507 | —0.61116 + 1.986021 0
0.241056 + 1.1063601

0.627949 — 0.7587201
—0.575313 — 1.1042507 | —0.61116 — 1.986021 0
0.241056 — 1.1063601

0.797274 + 0.6368301
1.023330 4 0.1098817 | —1.24153 — 4.898961 0
—0.383426 — 0.2297921

0.797274 — 0.6368301
1.023330 — 0.1098811 | —1.24153 + 4.898961 0
—0.383426 4 0.2297921

0.663944 + 0.7961851
= —0.228762 — 1.3691401 1.75797 + 5.858871 0
—0.75083 — 1.345441

0.663944 — 0.7961851
—0.228762 4 1.3691401 1.75797 — 5.858871 0
—0.75083 + 1.345441

0.809697 + 0.5002861
—1.101780 + 0.206259I | —1.80504 + 0.212811 0
0.331049 + 0.3570191

0.809697 — 0.500286.1
= —1.101780 — 0.2062591 | —1.80504 — 0.212811 0
= 0.331049 — 0.3570191




Solutions to I}

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

Cusp shape

= —0.746204 + 0.7383821
—1.06503 + 1.479271
—1.32562 + 0.867771

3.84873 — 0.668601

—0.746204 — 0.7383821
—1.06503 — 1.479271
—1.32562 — 0.867771

3.84873 + 0.66860.1

—0.628281 + 0.7119211
= —1.12592 4 3.336711
—1.41795 + 1.949071

—3.10213 — 3.844611

—0.628281 — 0.7119211
—1.12592 — 3.336711
—1.41795 — 1.949071

—3.10213 + 3.844611

0.627365 + 0.8461801
—0.14858 + 2.837531
0.46848 + 2.312861

—6.70348 + 3.721291

0.627365 — 0.8461801
—0.14858 — 2.837531
0.46848 — 2.312861

—6.70348 — 3.721291

—1.051230 4 0.0970831
—0.311756 — 0.8101241
0.066769 + 1.0469001

—4.37588 + 5.646621

—1.051230 — 0.0970831
—0.311756 + 0.8101241
0.066769 — 1.0469001

—4.37588 — 5.646621

—0.812700 + 0.6769741
—0.188335 — 1.3567701
0.615066 — 1.0378001

2.12142 4 2.263721

—0.812700 — 0.6769741
—0.188335 + 1.3567701
0.615066 + 1.0378001

>~ & S| @ €|l @ 8> @ €| @ 8|l 9@ €8> Q& 8|l @ 8|l & 8|l o &

2.12142 — 2.263721




Solutions to I}

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

Cusp shape

1.060630 + 0.0099271
0.004661 + 1.0395301
0.20878 — 3.039921

—8.40746 — 3.154441

1.060630 — 0.0099271
0.004661 — 1.0395301
0.20878 + 3.039921

—8.40746 + 3.154441

0.638608 + 0.8507841

= —0.21667 — 2.895591

—0.71638 — 2.350111

—6.21701 4 10.105301

0.638608 — 0.8507841
—0.21667 + 2.895591
—0.71638 + 2.350111

—6.21701 — 10.105307

0.932954 + 0.0714411
—0.193432 4 0.8864331
0.625448 — 1.0996601

—1.44111 — 1.486661

—6.77628 + 4.807121

0.932954 — 0.0714411
—0.193432 — 0.8864331
0.625448 + 1.0996601

—1.44111 + 1.486661

—6.77628 — 4.807121

—1.071330 + 0.0467081

= 0.314563 + 0.3323371 | —6.34634 + 1.363081 0
= 0.600863 — 0.6745171
= —1.071330 — 0.0467081
= 0.314563 — 0.3323371 | —6.34634 — 1.363081 0

0.600863 + 0.6745171

—0.619084 + 0.6775061
0.66146 — 3.383461
1.12813 — 1.949431

—3.32990 + 2.335301

—2.00000 — 3.248851

—0.619084 — 0.6775061
0.66146 + 3.383461
1.12813 + 1.949431

—3.32990 — 2.335301

—2.00000 + 3.248851




Solutions to I}

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

Cusp shape

= —0.911078 + 0.6659081
= —1.46979 — 0.727171
—0.265473 — 1.3593701

1.81337 + 2.929071

—0.911078 — 0.6659081
= —1.46979 + 0.727171
—0.265473 + 1.3593701

1.81337 — 2.929071

—1.126690 + 0.1260001
0.492982 — 0.6354911
—0.24597 + 2.588371

—12.9589 4 9.41891

—1.126690 — 0.1260007
0.492982 + 0.6354911
—0.24597 — 2.588371

—12.9589 — 9.41891

—1.129400 + 0.1131561
= —0.413730 + 0.5136081
0.57600 — 2.467521

—13.35070 4 2.935551

—1.129400 — 0.1131567
—0.413730 — 0.5136081
0.57600 + 2.467521

—13.35070 — 2.935551

—0.831632 4 0.7817311
—0.405448 + 0.0909421
—0.717939 + 0.0239031

4.49518 4 3.615431

—0.831632 — 0.7817311
—0.405448 — 0.0909421
—0.717939 — 0.0239031

4.49518 — 3.615431

1.054410 + 0.5111721
—2.54504 — 0.471261
—1.17837 4 1.551251

—10.59020 + 2.336401

1.054410 — 0.5111721
= —2.54504 + 0.471261
= —1.17837 — 1.551251

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

—10.59020 — 2.336401




Solutions to I}

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

Cusp shape

0.996108 + 0.618806.1
0.657831 + 0.6695981
0.536812 + 0.3831501

—2.90368 — 4.763521

0.996108 — 0.6188061
0.657831 — 0.6695981
0.536812 — 0.3831501

—2.90368 + 4.763521

1.056010 + 0.5272231
2.46210 4 0.757201
1.41911 — 1.292821

—10.79530 — 4.151591

1.056010 — 0.5272231
2.46210 — 0.757201
1.41911 + 1.292821

—10.79530 4+ 4.151591

—0.959804 + 0.7032741
2.06554 — 0.503001
1.26162 + 1.126811

3.20109 + 6.170501

—0.959804 — 0.7032741
2.06554 + 0.503001
1.26162 — 1.126811

3.20109 — 6.170501

—0.915099 + 0.7611501
0.276923 — 0.7005621
0.598686 + 0.0672741

4.24134 +2.193771

—0.915099 — 0.7611501
0.276923 + 0.7005621
0.598686 — 0.0672741

4.24134 — 2.193771

0.292739 + 0.7506631
—1.32844 — 2.031011
—0.57813 — 1.469451

—8.54207 — 0.476401

—5.31082 + 0.388111

> Q& €| & €|l & €| Q& €| 2 &) Q@ 8| Q@ €|l & €|l & &> & &
I

0.292739 — 0.7506631
—1.32844 + 2.031011
—0.57813 + 1.469451

—8.54207 + 0.476401

—5.31082 — 0.388111




Solutions to I}

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

Cusp shape

= 0.983291 + 0.6793791
= 0.326271 + 0.2172901
0.269460 — 0.7825081

2.52825 — 5.359081

0.983291 — 0.6793791
= 0.326271 — 0.2172901
0.269460 + 0.7825081

2.52825 + 5.359081

—1.005430 + 0.6526141
= —3.71899 — 0.623151
—1.43602 — 2.724021

—4.45485 + 2.853701

—1.005430 — 0.6526141
—3.71899 + 0.623151
—1.43602 4 2.724021

—4.45485 — 2.853701

0.267962 + 0.7494691
= 0.96458 + 2.247721
0.33863 4 1.655271

—8.25339 — 6.870581

—4.66942 + 5.314591

0.267962 — 0.7494691
0.96458 — 2.247721
0.33863 — 1.655271

—8.25339 + 6.870581

—4.66942 — 5.314591

—1.009510 + 0.6645971
3.84862 + 0.230461
1.76093 + 2.587181

—4.22333 + 9.154331

—1.009510 — 0.6645971
3.84862 — 0.230461
1.76093 — 2.587181

—4.22333 — 9.154331

—0.884174 + 0.8277011
0.858746 — 0.3322741
—0.020477 — 0.1863791

—1.61016 + 6.141531

= —0.884174 — 0.8277011
= 0.858746 + 0.3322741
= —0.020477 + 0.1863791

—1.61016 — 6.141531
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Solutions to I V—1(vol + /—1CS) Cusp shape
u = 1.020350 + 0.6803461
a = —1.026190 + 0.7142061 | —1.77547 — 7.462741 0
b= —0.02211 + 1.476091
u = 1.020350 — 0.6803461
a = —1.026190 — 0.7142061 | —1.77547 + 7.462741 0
b= —-0.02211 — 1.476091
uw = 1.018070 + 0.7045841
a= 1.78244 — 0.141541 0.68795 — 11.520101 0
b= 10.63403 — 1.613621
u = 1.018070 — 0.7045841
a= 1.78244 + 0.141541 0.68795 4+ 11.520101 0
b= 0.63403 + 1.613621
uw = 1.050580 + 0.71114471
a = —2.84228 + 1.325791 —7.99110 — 9.533761 0
b = —0.58040 + 2.709507
u = 1.050580 — 0.7111441
a = —2.84228 — 1.325791 —7.99110 4 9.533761 0
b = —0.58040 — 2.709507
uw=1.048440 + 0.7175831
a= 3.10399 — 1.0614471 —7.4670 — 15.95521 0
b= 0.84917 — 2.695381
u = 1.048440 — 0.7175831
a= 3.10399 + 1.061441 —7.4670 + 15.95521 0
b= 0.84917 + 2.695381
u= 0.649139
a = —0.546045 —0.884135 —11.8620
b= 0.341478

u= 0.233494 + 0.5732411
a= 0.058819 4 0.4732241
b= —0.477292 + 0.5785921

—0.29565 — 3.745271

—0.52170 4 7.339251
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Solutions to I}

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

Cusp shape

= 0.233494 — 0.5732411
0.058819 — 0.4732241
—0.477292 — 0.5785921

—0.29565 + 3.745271

—0.52170 — 7.339251

—0.475208 4 0.0519311
= —0.18074 — 3.750631
0.015921 — 0.6868831

—3.67022 +2.911131

3.44925 — 3.936041

= —0.475208 — 0.0519311

0.015921 + 0.6868831

—3.67022 — 2.911131

3.44925 4 3.936041

—0.028799 + 0.2740801
0.18442 — 1.931691
—0.520994 — 0.3257821

1.326270 4+ 0.3421391

6.30252 — 0.677701

= —0.028799 — 0.2740801
0.18442 + 1.931691
= —0.520994 + 0.3257821

U
a
b
U
a
b
U
a = —0.18074 + 3.750631
b
U
a
b
U
a
b

1.326270 — 0.3421391

6.30252 + 0.677701
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II. I¥ = (b, a® —au + 2u? + 3u+ 2, u® + u? —1)

(i) Arc colorings
1
asz = O
aeg =
a9 =
ayp =
as =

a7 =

au
u2a+au—a

au
u?a +au —a
—ula —2u? +a— 2u)

—u?

—u2a—au+a

—uza—au—uz—I—a—u)

(ii) Obstruction class =1

2

(iii) Cusp Shapes = —u%a —u? —8u —7

13



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
€1,C3,C12 (u —u? +2u —1)?
C2, C11 (u® +u? —1)?
Cy4,C8 u6
cs, C7 (u® —u? +1)?
C65C9; C10 (u® +u? +2u+1)2

14



(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
C1,C3,Cg (y3+3y2+2y_1)2
€9, C10, C12
@O (P -yt 2y - 1)
C11
Cq,C8 316

15



(vi) Complex Volumes and Cusp Shapes

Solutions to I¥ V—1(vol ++/=1CS) Cusp shape
u = —0.877439 + 0.7448621
a = —0.947279 + 0.3204101 5.656241 | —0.41065 — 5.958891
b= 0
u = —0.877439 + 0.7448621
a = 0.069840 + 0.4244521 4.13758 + 2.828121 | —0.76541 — 4.651751
b= 0

u = —0.877439 — 0.7448621
a = —0.947279 — 0.3204101
b= 0

— 5.656241

—0.41065 + 5.958891

u = —0.877439 — 0.7448621
0.069840 — 0.4244521

4.13758 — 2.828121

—0.76541 + 4.651751

—4.13758 4 2.828121

—13.82394 — 1.307141

b= 0

= 0.754878
a= 0.37744 + 2.293871
b= 0
u = 0.754878
a= 0.37744 — 2.293871
b= 0

—4.13758 — 2.828121

—13.82394 + 1.307141
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IIL I¥ = (b, a + 1, u® — u® + 2u® — 2u + 1)

(i) Arc colorings

w= (o)

ag —
a9 =
ayp =

as =

ay4 =

<
<
<
( 3
= (e 1)
<
<
<
<
<

(ii) Obstruction class = —1

(iii) Cusp Shapes = —6

17



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
c1,Cq wl +ud + 4wt + 20 + 4+ 1
2,65, €7 ul +u® 4 2u® + 2u + 1
C11
€3 ul 4w’ +4ut + 203 — 2% + 1
Cy4,C8 (u + 1)6
C9, €10, C12 ub —u® +dut — 20 + 40?1

18



(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
€1, C6,C9 y6 +7y5 +20y4 +30y3 +24y2 L8y +1
€10, C12
C2,Cs5, C7 y6_y5+4y4_2y3+4y2+1
C11
€3 YO+ Ty + 8yt — 18y + 1297 — 4y + 1
C4,C3 (y—1)°

19



(vi) Complex Volumes and Cusp Shapes

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

U 0.929638 + 0.6142351

a = —1.00000 —1.64493 —6.00000
b= 0

u= 0.929638 — 0.614235]

a = —1.00000 —1.64493 —6.00000
b= 0

u = —0.895432 + 0.8237511

a = —1.00000 —1.64493 —6.00000
b= 0

u = —0.895432 — 0.8237511

a = —1.00000 —1.64493 —6.00000
b= 0

u= 0.465794 + 0.5719601

a = —1.00000 —1.64493 —6.00000
b= 0

u= 0.465794 — 0.5719601

a = —1.00000 —1.64493 —6.00000
b= 0

20



IV. I} = (b, a+1, u+1)

(i) Arc colorings
1
asz = 0
ag —
as =
a; =

as =

(
(
(
(
o= (4
(
(
(
(
(

ag — 0

1

a2 = \ —1

-2

air =\ 1
(ii) Obstruction class = —1

(iii) Cusp Shapes = —6
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(iv) u-Polynomials at the component

Crossings

u-Polynomials at each crossing

C1,C4,Ce

C8

u—+1

C2,C3,Cs
C7,C9, C10

C11, C12

22



(v) Riley Polynomials at the component

Crossings

Riley Polynomials at each crossing

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

€10, C11, C12

23



(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

24



V.I* ={(b,a—1, ud+u?> -1
5

(i) Arc colorings

w= (o)

0
a6: u
1
ag = _u2
—u? +1
a1: _u2
u
as = \u?+u-—1
u?—1
a7 = u?

u
as= \u?+u-—1
1

aio = \0
u
ag= \y?+u—1
u
ag = \y?+u—1
1
a2 = \ —qy2

u? 41
a;p =\ —u? —u+1

(ii) Obstruction class =1

(iii) Cusp Shapes =0

25



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
c1,C3,C12 wWeuw+2u—1
C2,C11 u3+u2—1
Cy4,C8 ’LL3
cs,C7 w—u?+1
3 2
Cg, C9, C10 u’ +u 4+ 2u+1

26



(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
C1,C3,Cg y3+3y2+2y_1
€9, C10, C12
C2,C5,C7 y3_y2+2y_1
C11
Cq,C8 313

27



(vi) Complex Volumes and Cusp Shapes

Solutions to I¥ v—=1(vol + y/=1CS) | Cusp shape
u = —0.877439 + 0.7448621
a = 1.00000 0 0
b= 0
u = —0.877439 — 0.7448621
a = 1.00000 0 0
b= 0
u = 0.754878
a = 1.00000 0 0
b= 0

28



VI. u-Polynomials

Crossings u-Polynomials at each crossing
1 (w+1)(u® —u? + 2u — 1)3(u® + u® + 4u* + 2u® + 4u® 4 1)
(U4 26u™ + - — 6u+ 1)
€2 (u—D)?+u? =13 +u® + -+ 20+ D)™ +4u™ + -+ 2u+ 1)
cs (w—1)(u® = u? + 2u — 1)3(u® + u® + 4u* + 2u® — 20> 4+ 1)
(U™ —4u™ + -+ 3428u + 673)
C4,C8 u?(u+1)"(u™ — 6u™ + - — 2048u + 512)
& (w—1)(u® —u? + 13w +u® 4+ F2u+ 1) +4u™ + - 4+ 2u+1)
6 (w+1)(u® +u? + 2u+1)3(u® + u® + 4u* + 2u® + 4u® 4+ 1)
(U4 26u™ + - — 6u+ 1)
7 (w—1)(u® —u? + 13w +us 4+ F2u+ 1) (™ — 4™+ 4+ 2u+1)
Co, C10 (w—1)(u® +u? + 2u+1)3(u® — u® + 4u* — 2u® + 4u® 4 1)
(u™ = 18u™ 4+ 42u — 1)
c11 (w—1)(u® +u? =13 +u® 4+ +2u+ 1) — 4™+ 4+ 2u+1)
1o (u—1)(u® —u? +2u —1)3(u® —u® + 4u* — 2u® + 4u® 4 1)

(u = 18u™ -+ 42u — 1)
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VII. Riley Polynomials

Crossings Riley Polynomials at each crossing
c1, ¢ (=D +3y° +2y = 1°(° + Ty" + - + 8y +1)
(Y™ +50y™ 4 + 338y — 1)
e, 5 (=D —y* +2y = 1)°(° —y” + 4y — 2° + 4% + 1)
Sy —26y™ 46y — 1)
c3 (=D +3y°" +2y = 1>y + 79" + - — 4y + 1)
(Y™ — 34y™ 4 - - + 20450382y — 452929)
C4, €8 Yoy — 1)7(y™ —42y™ + - + 2228224y — 262144)
eren (y =D —y* +2y = 1)°(y° — 9" + 49" — 2" + 4% + 1)
(Y™ 18y 4+ 42y — 1)
co.croicrs | W=D 37+ 20 =120+ Ty -+ 8y + 1)

(Y™ 4 82y™ + - + 898y — 1)
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