1210205 (K12n0205)

Linearized knot diagam

BN

3 6 7 2 12 9 3 11 5 8 6 10

Solving Sequence

356—->2—>1->410-9>12—>6—>7—> 11 > 8 —> €3,C7,C10
C2 C1 Cq Cg Ci2 Cs C6 Ci11 Cg

A knot diagranﬂ

Ideals for irreducible component#ﬂ)f Xpar

I = (1.70976 x 10%%u® — 3.03954 x 10%°u°" + - -+ +8.90112 x 10%°b — 1.06077 x 10%*,
—1.10028 x 10%%u5? — 1.18132 x 10544 + -+ +9.89014 x 10°%a — 1.33065 x 10%*,
w4+ 110 4 -+ 2Tu 4 1)

I3 = (a® +2a* +3a* +b+2, a® —a® +2a" —a® +3a® —a* +2a* +a+1, u—1)

I8 = (W’ + 4ut 4+ 3u® — 202 +3b—3u— 1, a, u® +u® —ut — 2u® +u+1)

* 3 irreducible components of dim¢ = 0, with total 68 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} = (1.71 x 10%%4%? — 3.04 x 10%°u’! + ... 4 8.90 x 10°%b — 1.06 x
104, —1.10 x 10%3u5% — 1.18 x 10%4u®! + ... + 9.89 x 10%%2a — 1.33 x

10%4, w3 4+ 11u52 + -+ - + 27Tu + 1)

(i) Arc colorings

e ()
. ()
on (4
o= (55)
w= (L +u)

1.11250u°? + 11.9444u5 + - - - + 116.277u + 13.4543
a10 = \ —0.0192084u°2 + 0. 000341478u01 +---+15.5915u + 1.19173
1.11250u52 + 11.9444u® + - -« + 116.277u + 13.4543
—0.382334u°2 — 3.37450u°! + - - - + 8.79186u + 0.898684
—0.851461u%% — 9.05934u>! + - .. — 65.4023u — 7.59764
0.902652u°2 + 8.13404u° + - - - + 10.0567u — 0.0126855
—0.0355732u%% — 0.584596u®! + - - - + 13.1513u — 0.387998
0.349645u? + 3.23765u°! + - - - + 1.90889w + 0.0261483
0.130529u°2 + 1.68645u°! + - - - + 35.4466u + 5.88903
0.154225u2 + 1.43278u5! + - - - + 4.53267u + 0.381154
—0.284754u%2 — 3.11922u5 + - - - — 39.9792u — 6.27018
a11 = \ 0.427550u? + 3.88507u5 + - - - — 1.47440u — 0.445947

0.284754u? + 3.11922u°! + - - - + 39.9792u + 6.27018
ag = \0.154225u%2 4 1.43278u’! + - - - + 4.53267u + 0.381154

(ii) Obstruction class = —1

(iii) Cusp Shapes = —0.225150u52 — 2.33690u°! + - - - — 27.9440u — 9.85542



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing

! u +63u”? 4 -+ 371w + 1

Co,Cy w? - 11w+ +2Tu—1

c3,C7 u®® — 2u%? + -« 4+ 2560u + 512

C5,C11 uP 4+ 3uS o+ 3u+1
C6 9(9u"® — 30u®? + - - - — 9820u — 5144)

¢s, €10 u?® — 8uP? + -+ + 936u — 81
€9 u®® 4 2uP? + ...+ 22464u — 5184
C12 9(9u® — 6u? + - - - + 279223u — 329)




(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
c1 y°% — 135y°2 4+ .-+ + 162995y — 1
Ca,C4 y*? —63y°% + - +3Tly — 1
3,7 y°3 4+ 54y°% + - .- + 6815744y — 262144
cs, C11 Yy 43T 4 1ly — 1
Co 81(81y°% — 3132¢°% + - - - + 2.63839 x 108y — 2.64607 x 107)
¢s, C10 y®3 — 54yS? + .- 4 624672y — 6561
Co y?3 — 36y°% + - - - — 140341248y — 26873856
12 81(81y°3 — 4590y°2 + - - - + 7.81268 x 10'%y — 108241)




(vi) Complex Volumes and Cusp Shapes

Solutions to I}

V=1(vol + y=1C5)

Cusp shape

0.740987 + 0.5992131
1.57596 — 0.737511
0.321377 — 0.6177761

—4.33713 — 4.438671

—10.24927 - 6.85756.1

0.740987 — 0.5992131
1.57596 + 0.737511
0.321377 + 0.6177761

—4.33713 + 4.438671

—10.24927 — 6.857561

1.029610 + 0.2458251
0.125397 + 0.3448741
0.310362 + 0.8586431

—2.07856 — 0.905121

1.029610 — 0.2458251
0.125397 — 0.3448741
0.310362 — 0.8586431

—2.07856 + 0.905121

1.014220 + 0.3680971
0.17089 + 1.531571
1.88007 — 0.544481

—7.18708 — 1.124981

—14.8807 4 0.1

1.014220 — 0.3680971
0.17089 — 1.5631571
1.88007 + 0.544481

—7.18708 4 1.124981

—14.8807 4 0.1

1.14783
0.526566
2.18865

—2.44483

0.822832 + 0.2028101
0.184579 — 0.5798501
0.34533 + 2.287241

—3.14584 — 0.608751

—6.43020 — 7.797561

0.822832 — 0.2028107
0.184579 + 0.5798501
0.34533 — 2.287241

—3.14584 + 0.608751

—6.43020 + 7.797561

a =

b:

—0.724671 + 0.3564261
—0.056116 4 0.9761141
0.178762 + 0.4171191

0.78284 — 1.505801

1.85337 + 3.474501




Solutions to I}

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

Cusp shape

= —0.724671 — 0.3564261
= —0.056116 — 0.9761141
0.178762 — 0.4171191

0.78284 + 1.505801

1.85337 — 3.474501

1.229490 + 0.1195311

= —1.077010 + 0.0006021 | —5.64518 + 2.182497 0
= —2.50917 + 2.039051

1.229490 — 0.1195311
= —1.077010 — 0.0006021 | —5.64518 — 2.182497 0

—2.50917 — 2.039051

0.578578 + 0.4845861
—1.018420 + 0.2804361
—0.415921 + 0.4143781

—0.90481 — 1.575101

—3.08858 + 5.021341

0.578578 — 0.4845861
= —1.018420 — 0.2804361

—0.90481 + 1.575101

—3.08858 — 5.021341

—0.708934 + 0.1204071
—0.92683 — 1.444621
—0.469500 — 0.4683791

—4.72794 — 6.870401

—1.05460 + 3.484461

—0.708934 — 0.1204071
—0.92683 + 1.444621
—0.469500 + 0.4683791

—4.72794 + 6.870401

—1.05460 — 3.484461

—1.188110 + 0.5220411
—0.065515 — 0.5160961
—0.181732 — 0.4226171

—1.55881 + 5.254231

—1.188110 — 0.5220411
—0.065515 + 0.516096.1
—0.181732 4 0.4226171

—1.55881 — 5.254231

= 0.713723 + 1.1085401
= —1.145180 + 0.6915291

U
a
b
U
a
b
U
a
b
U
a
b
U
a
b= —0.415921 — 0.4143781
U
a
b
U
a
b
U
a
b
U
a
b
U
a
b = —1.004520 + 0.1277581

—11.4354 — 9.70691




Solutions to I}

V=1(vol + y=1C)

Cusp shape

= 0.713723 — 1.1085401
—1.145180 — 0.6915291
—1.004520 — 0.1277581

—11.4354 + 9.70691

0.645363 + 1.1591507
= —0.411472 4+ 1.0907201
—0.475717 4- 0.4050911

—11.21080 + 2.392001

= 0.645363 — 1.1591501
= —0.411472 — 1.0907201
—0.475717 — 0.4050911

—11.21080 — 2.392007

0.536755 + 0.4025681
= 0.923406 — 0.6597881
0.89484 — 1.391011

—3.70920 4 0.682401

—10.13112 4 2.635481

0.536755 — 0.4025681
0.923406 + 0.6597881
0.89484 4 1.391011

—3.70920 — 0.682401

—10.13112 — 2.635481

0.709864 + 1.1625201

= 0.713217 — 0.7331771 | —6.83584 — 3.767171 0
= 0.685394 — 0.1565291
= 0.709864 — 1.1625201
= 0.713217 4 0.7331771 | —6.83584 4 3.767171 0

0.685394 + 0.1565291

—0.190058 + 0.4535431
—1.217760 + 0.4133821
—0.101388 + 0.3746951

1.01456 — 1.249931

3.91266 + 3.380961

—0.190058 — 0.4535431
—1.217760 — 0.4133821
—0.101388 — 0.3746951

1.01456 + 1.249931

3.91266 — 3.380961

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

—1.63891 + 0.086551
= —0.523277 — 0.0009611
= —2.42482 — 0.701291

—11.54620 4 0.815341




Solutions to I} V—=1(vol ++/—=1CS) Cusp shape
u = —1.63891 — 0.086551
a = —0.523277 + 0.0009617 | —11.54620 — 0.815341 0
b= —2.42482 + 0.701291
u = —1.65289 4 0.159391
a= 0.875260 — 0.4104251 | —8.77075 + 4.083651 0
b= 2.21311 — 0.234691
u = —1.65289 — 0.159391
a 0.875260 + 0.4104251 | —8.77075 — 4.083651 0
b= 221311+ 0.234691
u = —1.70501 + 0.036151
a = —0.395981 — 0.6899771 | —12.33890 + 1.477751 0
b= —1.41927 + 0.049107
u = —1.70501 — 0.036151
a = —0.395981 + 0.6899771 | —12.33890 — 1.477751 0
b= -1.41927 — 0.049101
u = —1.70201 + 0.187391
a = —1.42791 + 0.609021 —12.9006 + 7.58761 0
b= —2.95092 + 0.618141
u = —1.70201 — 0.187397
a = —1.42791 — 0.609021 —12.9006 — 7.58761 0

b= —2.95092 — 0.618147

u = —0.276292 4 0.0387801
a= 3.14779 — 2.191591
b= 0.509597 — 0.6507711

—1.03321 + 2.555191

0.02559 — 3.473081

u = —0.276292 — 0.0387801
a= 3.14779 + 2.191591

—1.03321 — 2.555191

0.02559 + 3.473081

b= 0.509597 + 0.6507711

u= 1730154 0.030851

a= 0.952566 — 0.3104487 | —13.7945 + 6.03581 0
b= 2.31647 — 0.615501




Solutions to I vV—1(vol +1/=1CS) | Cusp shape
u = 1.73015 — 0.030857
a= 0.952566 + 0.3104481 | —13.7945 — 6.03581 0
b= 231647 + 0.615501
u = —1.69334 4+ 0.399217
a= 1.073220 — 0.49631171 | —19.2132 + 15.42691 0
b= 2.64306 — 0.197607
u = —1.69334 — 0.399217
a= 1.073220 + 0.49631171 | —19.2132 — 15.42691 0
b= 2.64306 + 0.197607
u = —1.70276 4 0.445971
a= 0.904826 — 0.0362211 | —18.7129 + 3.69641 0
b= 1.90592 + 0.319211
u = —1.70276 — 0.445971
a = 0.904826 + 0.0362211 | —18.7129 — 3.69641 0
b= 1.90592 — 0.3192171
u = —1.71139 4+ 0.413021
a = —0.918462 + 0.3207731 | —14.6527 + 9.74121 0
b= —2.22054 + 0.112251
u = —1.71139 — 0.413021
a = —0.918462 — 0.3207731 | —14.6527 — 9.74121 0
b= —2.22054 — 0.112251
u = 1.76059
a = —0.828656 —9.31076 0
b= —2.05351
u = —1.76959 + 0.062631
a= 1.07789 + 1.415731 —17.5158 4 2.88231 0
b= 1.99778 + 1.807411
u = —1.76959 — 0.062631
a= 1.07789 — 1.415731 —17.5158 — 2.88231 0
b= 1.99778 — 1.807411




Solutions to I}

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

Cusp shape

= —0.016819 + 0.1675811
= —4.99549 — 3.004271
—1.226480 4 0.6167581

—4.36101 — 1.130661

—3.77707 + 1.040501

—0.016819 — 0.1675811

—1.226480 — 0.6167581

—4.36101 + 1.130661

—3.77707 — 1.040501

—0.0499663
9.21094
0.593977

u
a
b
u
a = —4.99549 + 3.004271
b
U
a
b

—1.26040

—8.84480
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II.
I¥ = (a®+2a*+3a?+b+2, a®—a®+2a"—a®+3a®°—a*+2a®+a+1, u—1)

(i) Arc colorings

o ()

a5 =
a9 =

ayp =

a

—a®% —2a* —3a? —a—2
—a?

a” +2a® +3a® +2a—1

at
—a8—a6—a4+a2+a+2>

(
(
(
(
aio = (—a6 - 2a4a— 3a? — 2)
(
(
(
(
(

—ab —a?
—a% —2a* —3a2 -2

(ii) Obstruction class =1

(iii) Cusp Shapes = —4a® + 8a” — 13a® + 9a® — 17a* + 1643 — 13a® + 4a — 16

11



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing

C1,C2 (u — 1)9

C3, Ct u9
€4 (u+1)°
Cs w +3u® + 8 + 13w + 17 + 1Tu* + 1203 + 6u +u—1
Ce w = 5u® + 120" — 1508 + 9P +ut — 4P + 2P +u—1
C8 wW4ud =2 =3+ + 3t 2t —u—1

Cy, C12 u? —ud 420" —u® 4+ 3u® —ut 20t u 1
C10 w - =20+ 3+’ —3ut+ 2t —u+1
11 u? —3u® + 8u” — 13u8 + 170® — 17u* +120% — 60 +u+1

12



(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
C1,C2,C4 (y—1)°
¢3, 7 y’
cs, C11 v+ 7y® + 20y + 25¢° + 5y° — 15y + 2297 + 13y — 1
€6 y) — oy 1297 — 78 + 375 + ¢y —10y% + By — 1
cs, €10 y? =5 120" — 159 + 90+t — 4P+ 2 +y -1
Co, C12 v+ 3% + 8y + 13y + 170 + 17yt + 120° + 62 +y — 1

13



Solutions to I3

(vi) Complex Volumes and Cusp Shapes

V=1(vol + y=1C)

Cusp shape

u = 1.00000
a = —0.140343 + 0.966856.1
b= —0.218072 + 0.4825721

0.13850 + 2.093371

—4.94317 — 6.628691

u = 1.00000
a = —0.140343 — 0.966856.1
b= —0.218072 — 0.4825721

0.13850 — 2.093371

—4.94317 + 6.628691

u = 1.00000
a = —0.628449 + 0.8751121
b= —0.037875 + 0.7911871

—2.26187 4 2.454421

—8.11682 — 3.005291

u = 1.00000
a = —0.628449 — 0.8751121
b= —0.037875 — 0.7911871

—2.26187 — 2.454421

—8.11682 + 3.005291

1.00000
a= 0.796005 + 0.7331481
0.80973 — 2.392581

—6.01628 4 1.336171

—10.09079 4+ 3.077741

u = 1.00000
a= 0.796005 — 0.7331481
0.80973 + 2.392581

—6.01628 — 1.336171

—10.09079 — 3.077741

u = 1.00000
a= 0.728966 + 0.9862951
0.417942 + 0.3577321

—5.24306 — 7.084931

—14.1334 + 8.87891

u = 1.00000
a= 0.728966 — 0.9862951

—5.24306 + 7.084931

—14.1334 — 8.87891

b= 0.417942 — 0.3577321

uw = 1.00000

a = —0.512358 —2.84338 —25.4320
b= —2.94345

14



IIL 1Y = (u® + 4u* 4+ 3u® —2u®*+3b—3u—1, a, uS+u® —u* —2u3+u+1)

(i) Arc colorings
1
az = 0
a5 =
as =
a; =

aq =

IS
©
|
o=
<
ot
|
S
<
S
+
+
<
+
Wl
N————

Q
[
N

|

u’ — =

Q
(=}
|
|
o~
ot
o
§.> |
N
_|_ [
-+
o
_|_
o|=
S
+
©olout
N——

S
3
|

Q

iy

o
L I

/\/\/—\/—\/\/l—\/—\/—\/—\/—\

ol

IS

ot

|

SV

S

=

+O

_|_

IS

+

Wl

N——

—2u® + 3u® — 2u
—gu® — qut + 20 + §

2ud — 3ud + 2u
ag = w —ud +u

(ii) Obstruction class =1

)
=
=

Il

(iii) Cusp Shapes = —Ju® + 4Tu* — Jud — 242 — Ly — B
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(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
c1,Cs w = 3w +5ut — 4P+ 2 —u+1
Ca,C7 Wt —ut =20+ u+1
C3,Cq W —utr 20 —u+1
Co 9(9ul — 120° + 2u* + u® + 4u® — 4u + 1)
Cs (u—1)8
C9 ub
6
C10 (u+1)
c11 w4+ 3w +5ut + 4P+ 20 +u+1
c12 9(9uS + 30u® + 41u* + 30u® + 15u” + 5u + 1)

16



(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
C1,Cs5,C11 y6+y5+5y4+6y2+3y+1
C2,C3,C4 y6_3y5+5y4_4y3+2y2_y+1
Cr
Co 81(81y% — 108y° + 100y* — 63y> + 28y — 8y + 1)
€8, C10 (y—1)°
(&) y6
6 5 4 3 2
c12 81(81y° — 162y> + 151y~ 4+ 48y” + Ty~ + 5y + 1)

17



(vi) Complex Volumes and Cusp Shapes

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

1.002190 + 0.2955421
= 0 —3.53554 — 0.924301 —15.9578 + 1.16301
= 0.49282 —2.034111

1.002190 — 0.2955421
0 —3.53554 + 0.924301 —15.9578 — 1.16301
0.49282 4 2.034111

—0.428243 4 0.6645311
0 0.245672 — 0.9243051 | —7.47464 — 1.756921
—0.384438 — 0.0800171

—0.428243 — 0.6645311
0 0.245672 + 0.9243051 | —7.47464 4 1.756921
—0.384438 4 0.0800171

—1.073950 + 0.5587521
= 0 —1.64493 + 5.693021 —7.2342 — 14.27581
0.391622 + 0.1055091

—1.073950 — 0.5587521
= 0 —1.64493 — 5.693021 —7.2342 + 14.27581
= 0.391622 — 0.1055091

18



IV. u-Polynomials

Crossings u-Polynomials at each crossing

) (u—1)(u® — 3u® + 5u* — 4u® + 2u® —u + 1)
(w4 63u% 4+ 371w+ 1)

C2 (u—D") (b +u’+- +u+ D)W =110 4+ 27Tu — 1)

€3 u(u® —u® 4+ —u 1) (u® = 2u%? - 4 2560u + 512)

€4 (u+ D))’ —u’ + - —u+ 1) (W =110 4+ 27Tu — 1)
(u® — 3u® + 5u* — 4u® + 2u? —u +1)

Cs )
(u® 4 3u® 4+ 8u” + 13uS + 17’ + 17u* 4+ 120 4 6u® +u — 1)
(w4 3u 4 4 3u+1)

6 81(9u’® — 12u® 4 2u* + u® + 4u? — 4u + 1)
(u? = 5u® 4 120" — 15u8 + 9u® + ut — 4u® + 20 +u — 1)
(9 — 30u5% 4 - - — 9820u — 5144)

¢t u?(ub +u® - Fut1)(u® = 20 4 -+ 2560u + 512)

cs (u—1)°%u® +u® —2u" —3u® +u® + 3u* +2u> —u—1)
(uP® —8u” + -+ 936u — 81)

Co ub(u® —u® 4+ 2u” —u® 4+ 3ud —ut F 20+ u+1)
(U 2uP? 4 224640 — 5184)

10 (u+1)%(u” —u® —2u” + 3u® + v’ — 3u +2u® —u+1)
(uP® —8u”? + -+ 936u — 81)
(u® + 3u® + 5u* 4+ 4u® + 2u® +u + 1)

c .

H (W — 3u® + 8u” — 13u8 + 170 — 170t + 120 — 6u + u + 1)
(w4 3u 4 4 3u+ 1)
81(9u’ + 30u® + 41u* 4,30u” + 15u® 4 5u + 1)

C12

S —u® 20 — w8 30—t 420 1)
- (9uP® — 6u°? + - - + 279223y — 329)




Crossings

V. Riley Polynomials

Riley Polynomials at each crossing

C1

(y— 1) +9° +5y* +6y% + 3y + 1)
(yP® —135y°% + -+ + 162995y — 1)

C2,Cq

(y— 1% = 3y° + 5y —4® + 29> —y + 1)
(y"* —63y° + - + 371y — 1)

€3, C7

(W -3y +5yt — 4y + 22—y + 1)
(Y% + 54y° + - - + 6815744y — 262144)

Cs5,C11

(y8 +9° + 5y* + 692 + 3y + 1)
(Y + TyS + 2007 + 2598 + 5y° — 15y* + 22% + 13y — 1)
(Y 37y 4+ 11y — 1)

Ce

6561(81y° — 108y° + 100y* — 631> + 28y — 8y + 1)
() =y 412" — Ty + 370+t — 107 + 5y — 1)
- (813 — 3132y°% 4 - - - + 263838736y — 26460736)

€8, C10

(y— 1)°(y° — 5y° + 125" — 1555 + 99° +y* —4y® + 2% +y — 1)
. <y53 _ 54y52 4+ -+ 624672y — 6561)

C9

vy + 3%+ 8y" + 13y +17y° + 17Tyt +120° + 692 +y — 1)
(%% — 36y°% 4 - - — 140341248y — 26873856)

C12

6561(81y°% — 162y° + 151y* + 48y + Ty* + 5y + 1)
() 38 8y + 13y + 17y + 1Tyt + 120 + 6y +y — 1)
- (81y°3 — 4590y°% 4 - - - + 78126767425y — 108241)
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