12”0231 (K12n0231)

7\ Linearized knot diagam

Solving Sequence

A knot diagrarrﬂ

2,6 — 6361»410»9ﬁ12ﬁ768ﬂ11%637087010
Cs C2 C1 Cq Ci2  Cg cr  C11
Ideals for irreducible component#ﬂ)f Xpar

I = (—3.18774 x 10%%4*3

—3.45182 x 10%3¢33
W T

—2.14694 x 10?3432 4+ ... +1.21101 x 10%%b

—2.34305 x 104032 + ... 4 2.42202 x 10%3¢

— T4u® + 1)
=W +ud+u®>+b4+1, —ud —u” —2u —u

—1.90029 x 10?2,
—4.10630 x 10?3,

2ut +a+u, v +ud +2u” 4 u® 4 3u® +ut 20 +u—1)
IY = (85a*u + 42a* + 387au 4 199a® + 170a*u + 84a* — 1331au + 661b + 641a — 639u + 563
5
a

—a*u + 6a* — 3a’u + 7a® — 4a*u — 2a® — dau — 3a — 3u+ 2, u* —u+ 1)

* 3 irreducible components of dim¢ = 0, with total 53 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

1


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

I I} = (—3.19 x 10%?y33
1023, —3.45 x 1023u33 —
1023,

(i) Arc colorings

= (1)

= (0)
o ()
u
az = \u®+u
ar = <u5 +ud + u>
u2
aq = u
1.42518u? + 9.67395u? + -
0.263230u33 + 1.77285u3? + -
1.68841u3% + 11.4468u>? + -
0.263230u3% + 1.77285u3? + -
0.659832u33 + 4.48364u32 + -
0.167487u3% + 1.14300u>? + -
—1.00469u33 — 6.82609u3% + - - -
ar = \ —0.206738u3* — 1.42931u>? + - - -
—1.16508u3 — 7.90987u3? + -
as = \ —0.163277u® — 1.11534u3? 4 -

1.21680u? 4 8.24852u3% + - - - —
a1 =\ 0.229994u3 4 1.53559u32 - - - -

(ii) Obstruction class = —1

— 2.15 x 1023432 4.
2.34 x 1024432 + ..
u34+7u33+_.._

_238664623265196673820757 33

.4 1.21 x 1023 — 1.90 X
« 4 2.42 x 1023 — 4.11 X
74u? + 1)

- —42.6225u + 1.69541
-4 0.525882u + 1.56918

- —42.0967u + 3.26459
-+ 0.525882u + 1.56918

— 8.51786u + 6.27891
— 7.71333u + 0.854394

+ 27.7668u — 2.41301
+ 2.41301u — 1.00469

-+ 29.5857u — 3.25804
-4 2.61686u — 1.03391

28.4228u + 3.63665
— 1.41536u + 1.36080

(iii) Cusp Shapes =
3081960954854359198439141

IR0 e

192207794961190758657281 32_|_
30275200193916782262118

242201601551334258096944

30275200193916782262118



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
c1,¢4 w230 4+ — 148u + 1
c2,Cs w3t U =T
3, Cr udt 4203 - — 3072u + 1024
6 w4 4uP = 3u—1
cg, C11 W 120B 4+ —1lu—1
Co u?t 4 2u% + - — 10595u + 25489
c10 Pt —4u? + - — 666199u + 339173
c12 uPt — 3u* 4 - — 5632u + 512




(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
c1,C4 Y3 =17y 40— 14096y + 1
2,5 Y3423y . — 148y + 1
€3, C7 Y3 + 50133 + - - - 4 1048576y + 1048576
co Y4y 19y 4+ 1
cs, c11 Y3 — 4y 4 165y + 1
Co Yt — 3633 + - 4 7287355609y + 649689121
c10 y3 4+ 6033 + - - — 783443850999y + 115038323929
c12 Y — 5133 ... — 3407872y + 262144




Solutions to I}

(vi) Complex Volumes and Cusp Shapes

V=1(vol + y=1C)

Cusp shape

0.544020 + 0.8284571
= —5.20844 + 3.266571
= —1.33192 + 0.571611

2.15188 + 2.203081

—18.1536 + 5.44831

= 0.544020 — 0.8284571
= —5.20844 — 3.266571
= —1.33192 — 0.571611

2.15188 — 2.203081

—18.1536 — 5.44831

= 0.257238 4 0.8908621
= —0.124907 + 0.9046701
= 0.369797 + 0.8199981

1.56878 + 0.347031

8.40786 — 0.515321

= 0.257238 — 0.8908621
= —0.124907 — 0.9046701
= 0.369797 — 0.8199981

1.56878 — 0.347031

8.40786 + 0.515321

—0.691884 +- 0.8380341
0.811010 + 0.2018411
= 0.622736 — 0.9207021

6.54075 + 2.05806.1

13.8961 — 2.83971

—0.691884 — 0.8380341
= 0.811010 — 0.2018411
= 0.622736 + 0.9207021

6.54075 — 2.058061

13.8961 + 2.83971

= 0.487947 + 1.0039101
—2.08476 + 1.152391
= 0.05782 — 1.462591

0.72250 + 2.829801

10.05148 — 3.225911

0.487947 — 1.0039101
—2.08476 — 1.152391
0.05782 + 1.462591

0.72250 — 2.829801

10.05148 + 3.225911

0.657459 + 0.9220881
—0.764190 + 0.6478511
= —0.691749 — 0.3672751

0.62542 4- 2.571371

3.17282 — 2.862141

= 0.657459 — 0.9220881
= —0.764190 — 0.6478511
= —0.691749 + 0.3672751

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

0.62542 — 2.571371

3.17282 4 2.862141




Solutions to I}

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

Cusp shape

= 0.175415+ 0.8471141
= 0.046460 — 1.2376301
—0.115474 4 0.3497611

—1.59132 + 1.769561

—2.73476 — 4.213641

0.175415 — 0.8471141
= 0.046460 + 1.2376301
—0.115474 — 0.3497611

—1.59132 — 1.769561

—2.73476 + 4.213641

—1.132310 4 0.1831271
0.002681 — 0.2311471
1.39864 — 0.295841

—7.72558 + 0.902681

5.49060 + 0.218021

—1.132310 — 0.1831271
0.002681 + 0.2311471
1.39864 + 0.295841

—7.72558 — 0.902681

5.49060 — 0.218021

—0.623744 4 0.9780861
= —0.574996 + 0.2421051
0.236214 + 0.9798021

6.07730 — 7.115881

12.1179 + 9.66301

—0.623744 — 0.9780861
—0.574996 — 0.2421051
0.236214 — 0.9798021

6.07730 + 7.115881

12.1179 — 9.66301

—1.215360 + 0.2269141
—0.352940 + 0.5381821
—2.06341 4 1.433541

—7.46169 + 8.002671

5.84717 — 3.913581

—1.215360 — 0.2269141
—0.352940 — 0.5381821
—2.06341 — 1.433541

—7.46169 — 8.002671

5.84717 + 3.913581

—0.021777 4+ 1.2917601
1.45710 + 0.366321
—0.94260 — 1.157771

—2.99715 — 2.346951

2.86038 + 3.075111

= —0.021777 — 1.2917601
1.45710 — 0.366321
= —0.94260 + 1.157771

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

—2.99715 + 2.346951

2.86038 — 3.075111




Solutions to I7*

V=1(vol + y=1C)

Cusp shape

= 0.649185
—0.175240
0.825508

1.38631

7.11490

= 0.15024 4 1.450131
—1.66300 — 0.693171
2.33781 4 0.732161

—3.63061 + 2.773601

0.15024 — 1.450131
= —1.66300 4 0.693171
2.33781 — 0.732161

—3.63061 — 2.773601

—0.65730 + 1.313591
= —1.22670 + 0.806961
1.26804 + 0.747071

—11.18750 — 7.238151

= —0.65730 — 1.313591
—1.22670 — 0.806961
1.26804 — 0.747071

—11.18750 4 7.238151

—0.69399 + 1.333821
1.80696 — 0.870951
—1.73482 — 1.783501

—10.8926 — 14.72121

—0.69399 — 1.333821
1.80696 + 0.870951
—1.73482 + 1.783501

—10.8926 4 14.72121

—0.46062 + 1.488621
—1.34753 4 0.578881
1.88206 + 0.202451

—13.09350 — 4.802071

—0.46062 — 1.488621
—1.34753 — 0.578881
1.88206 — 0.202451

—13.09350 4 4.802071

—0.43913 + 1.579701
1.14509 — 1.202051
—2.89525 + 1.032671

u
a
b
U
a
b
U
a
b
U
a
b
U
a
b
U
a
b
U
a
b
U
a
b
U
a
b
U
a
b

—13.37580 4 1.945321




Solutions to I Vv—1(vol +/—1CS) Cusp shape
u = —0.43913 — 1.579701
a = 1.14509 + 1.202051 | —13.37580 — 1.945321 0

b= —2.89525 — 1.032671

u = —0.207141 + 0.0517091
a = —1.65437 + 3.732891

b = —0.331665 + 0.9404041

0.61291 4 1.486111

4.79533 — 4.745231

u = —0.207141 — 0.0517091
a = —1.65437 — 3.732891

b= —0.331665 — 0.9404041

0.61291 — 1.486111

4.79533 + 4.745231

u= 0.0926838
a = —6.35971
b= 1.04203

2.29528

1.25710




ILIY=(u*+ud+u?+b+1, —u® —u” —2u8 —u’ —2ut+a+u, v +ud+
2u” 4+ ub + 3u® + ut + 2ud +u —1)

(i) Arc colorings
0
a2 = u
ag =
a5 =
az =

ayp =

ud +u” +2uS b+ 2ut —u
—ut —ud —u? -1

W +2u8+ W+ ut -t -t —u—1
—ut—ud—u? -1

—u® — b —ut+1
—u® =" =S =20 —ut — 2 —2u+1
ag =

W+ b Fut—uP—u—1
ajn = w—ut—ui+tu—1

(ii) Obstruction class =1

(iii) Cusp Shapes = 3u® + 9u” + 12u® + 13u® + 15u* + 15u® + 8u? + 5u + 9



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing

c1,Cy w? —3u® + 81" — 13w +17u® — 1Tu* + 120 —6u? +u+ 1
C2 u? —ud 20" —ub 3 —ut 20t w1
3 u? —u® — 20" 4+ 3u® + v —3ut 20— w1
= u? +ud 420" +u 4+ 3u® 4+t 20t u—1
c6 u® — 5u® + 1207 — 15u8 4+ 9u® + vt — 4® + 20> +u — 1
7 w4+ u® — 20" —3ub +uS +3ut 20 —u—1
cs (u+1)°

Cg, C10 w —u® — 2"+ 48— —9ut + 150 — 1202 + 5u— 1
i1 (u—1)°
c12 u?

10



(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
C1,C4 y? + 7Y% + 20y + 25¢° + 5y° — 15y + 2297 + 13y — 1
2,5 Y 38 8y 13y 17y 1Tyt 122 67y — 1
e y? =5y + 12y  —159° + 9 + ¢yt — 4P + 27 +y — 1
€6 y) — oy 1297 — 78 + 375 + ¢y —10y% + By — 1
cg,C11 (y — 1)9
Cy, C10 Y =58 10y — P =37yt + TP — 127 4y — 1
C12 y9

11



Solutions to I3

(vi) Complex Volumes and Cusp Shapes

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

Cusp shape

uw=0.140343 + 0.9668561
a= 0.463951 —1.1791701

b= —0.457852 + 1.0720101

—0.13850 + 2.093371

3.38047 — 2.859271

uw=0.140343 — 0.9668561
a= 0.463951 + 1.1791701
b= —0.457852 — 1.0720101

—0.13850 — 2.093371

3.38047 4 2.859271

uw= 0.628449 + 0.8751121
a= 192263 — 3.379701
b= 1.63880 — 0.650751

2.26187 4 2.454421

6.9022 — 12.45981

uw= 0.628449 — 0.8751121
a= 1.92263 + 3.379701
b= 1.638804 0.65075]

2.26187 — 2.454421

6.9022 4 12.45981

u = —0.796005 + 0.7331481
a = —0.502055 + 0.2000191
b = —0.522253 + 0.3920041

6.01628 4 1.336171

6.48878 4 2.150191

u = —0.796005 — 0.7331481
a = —0.502055 — 0.2000191
b = —0.522253 — 0.3920041

6.01628 — 1.336171

6.48878 — 2.150191

u = —0.728966 + 0.9862957
a= 0.259988 — 0.6483651
b= —0.425734 — 0.4443121

5.24306 — 7.084931

2.48514 + 6.495991

u = —0.728966 — 0.9862951
a= 0.259988 + 0.6483651
b= —0.425734 + 0.4443121

5.24306 + 7.084931

2.48514 — 6.495991

u= 0.512358
a = —0.289029
b= —1.46592

2.84338

17.4870

12



I11.
I¥ = (85a*u+387a%u+---+641a+563, —a*u—3a3u+---—3a+2, v’ —u+1)

(i) Arc colorings
0
ag = U
ag = (
as = (
as = <
a; = (
u
a4 = \u—-1
a
—0.128593a*u — 0.585477a%u + - - - — 0.969743a — 0.851740

—0.128593a*u — 0.585477a%u + - - - + 0.0302572a — 0.851740
—0.128593a*u — 0.585477a3u + - - - — 0.969743a — 0.851740

—0.00605144a*u + 0.0665658a3u + - - - — 0.527988a — 0.487141>

aip =

0.337368a%u + 1.28896a3u + - - - + 0.685325a — 0.341906

0.0862330a*u + 0.0514372a3u + - - - — 2.72617a + 1.44175
0.611195a%u + 2.27685a%u + - - - + 1.32678a + 1.20121

0.0862330a*u + 0.0514372a3u + - - - — 2.72617a + 1.44175
0.611195a*u + 2.27685a%u + - - - + 1.32678a + 1.20121

0.0226929a*u — 0.249622a%u + - - - — 2.77005a + 1.32678
ain =\ 0.611195a*u + 2.27685a%u + - - - + 1.32678a + 1.20121

ag =

(ii) Obstruction class =1

(iii) Cusp Shapes
- =4
1623 (4, 4 ng @t 1 52823, | 41733 2703 2, 4 3688 2 9177 2301 2465, | 6714

= %61 ¢ 661 661 661 661 ¢~ ~ 61 WU T Go1 @ o1 661

13



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing

C1,C4,Cs (u? —u+1)°
c (u? 4+ u + 1)

cs3,C7 ul®
6 (u® + 3u* + 4u® + u? —u —1)?
8 (u® —ut — 2u® +u? 4 u+1)?

Cy, C12 (u® —ut + 203 — u? 4 u —1)?

€10, €11 (u® 4+ ut — 2u® — u® +u —1)?

14



(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
C1,C2,Cq4 (y2+y+1)5
cs
C3,Cr ylo
6 (v° —y* +8y° = 3y* + 3y — 1)°
Cs, €10, C11 (y° — 5y* +8y® — 3y* —y — 1)?
C9; C12 W’ +3y* + 4’ +y° —y—1)°

15



Solutions to I3

(vi) Complex Volumes and Cusp Shapes

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

Cusp shape

0.500000 + 0.8660251
0.953786 + 0.4856501
—0.455697 4 1.2001501

5.87256 4 6.430721

6.63163 — 0.013931

0.500000 + 0.8660251
—1.124940 4 0.3036411
—0.455697 — 1.2001501

5.87256 — 2.370951

3.55752 4 5.272471

0.500000 + 0.8660251
—1.42401 — 0.215501
0.339110 — 0.8223751

0.32910 + 3.560461

3.07628 — 9.777651

0.500000 + 0.8660251
0.000387 — 0.3718551
0.339110 + 0.8223751

0.329100 + 0.4993041

3.01153 — 0.888941

0.500000 + 0.8660251
—3.90523 + 0.664091
—0.766826

2.40108 + 2.029881

9.72304 + 3.676001

0.500000 — 0.8660251
= 0.953786 — 0.4856501
—0.455697 — 1.2001501

5.87256 — 6.430721

6.63163 + 0.013931

= 0.500000 — 0.8660251
= —1.124940 — 0.3036411
—0.455697 4 1.2001501

5.87256 + 2.370951

3.55752 — 5.272471

0.500000 — 0.8660251
—1.42401 + 0.215501
0.339110 + 0.8223751

0.32910 — 3.560461

3.07628 + 9.777651

0.500000 — 0.8660251
0.000387 + 0.3718551
0.339110 — 0.8223751

0.329100 — 0.4993041

3.01153 + 0.88894T1

0.500000 — 0.8660251
= —3.90523 — 0.664091
= —0.766826

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

2.40108 — 2.029881

9.72304 — 3.676001

16



IV. u-Polynomials

Crossings u-Polynomials at each crossing
o (u? —u+1)°

1,C4
(u® = 3u® 4+ 8u” — 138 + 17u® — 17u* + 120 — 6u® +u+ 1)
(w4 23u 4 - — 148u + 1)

o (u? +u+ 1) —u® +2u" —ub +3u® —ut 4+ 203 +u+1)
(Pt T = Ta? 1)

c3 uw(u® —u® — 2u" + 3u® +u® — 3ut +2uP —u+1)
(Ut 4 203 - — 3072w + 1024)

cs (u? —u+1)°(u® +u® + 2u” +ub + 3u® + ut 4+ 203 +u —1)
(WPt T = Ta? 1)

co (u® 4 3u® + 4u +u® —u—1)2
(u? = 5u® 4 120" — 15u8 + 9u® + ut — 4u® + 20 +u — 1)
(Wt 4 = 3u—1)

cr u®(u® 4+ u® — 2u” — 3ul 4+’ + 3ut +2u® —u — 1)
(w20 4 — 30720 + 1024)

s (w+D)NW® —u* + - Fu+ 1) W + 1203+ — 1lu—1)

‘o (u® — ut + 203 — u? 4 u —1)?
(= u® = 2u” 4 4uS — u® — 9ut + 150 — 1202 + Bu — 1)
S(uPt 4 203 - — 10595u + 25489)
(u® +ut — 203 —u® 4 u — 1)?

c

10 c(u? —u® = 2u” + 4 —u® — 9ut + 150 — 12u% 4+ 5u — 1)
(Ut — 44U 4 - — 666199u + 339173)

c11 (u—D"W® +ut+- +u—1D2W* + 1203 + - — 11u — 1)

c12 W’ —ut - u— 12w = 3u - — 56320 + 512)

17




V. Riley Polynomials

Crossings Riley Polynomials at each crossing
c1, ¢4 (¥ +y+ 1))y + 79"+ -+ 13y — 1)
(Pt =17y 4 - — 14096y 4 1)
W +y+1)°
C2,C
2, C5 Sy + 38+ 8y 13y 1TyS 1Tyt 1203 + 697 +y — 1)
Sy 23y 148y + 1)
c3, 07 v 0y® — 5y® + 1207 — 150° + 9% +yt — 4y’ + 202 +y — 1)
) (y34 + 50y33 + -+ 4+ 1048576y + 1048576)
6 (" — y* +8y° — 3y + 3y — 1)2
(y” =+ 1297 = Ty’ 4+ 37y° + 't — 10y% + 5y — 1)
S —4yP 19y 4+ 1)
(=) —5y" +-- —y— 1)’ —4y™ + - + 65y + 1)
co (W +3y' + 4 +y° —y— 1)
(y? =5y +10y" —y® = 3Tyt + Ty — 1202 +y — 1)
(3t = 36y33 4 - - + 7287355609y + 649689121)
) (y° — 5yt + 8y° — 3y? —y — 1)?
10 S =By 10y —¢® — 3Tyt Ty — 122 £y — 1)
(% + 60933 4 - - - — 783443850999y + 115038323929)
C12 VW 43yt + 4+ —y—1)°

(Y3 = B1y33 4 ... — 3407872y + 262144)
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