12”0023 (K12n0023)

/\(\ Linearized knot diagam
1

S

S PR

L

A knot diagranﬂ

Solving Sequence

(&

2,64»5%3»110»9%12%7ﬁ4%8%11%637087010
Cs C2 €12 Ce Cyq cr  C11

Ideals for irreducible component#ﬂ)f Xpar

I = (—65383723517u?® — 453837508340u22 + - - - 4 211475563064 — 190647925896,
— 283168958672u — 1828538327515u?? 4 - - - 4 4229511261284 — 1427493398353,
w4+ Tu® o du 1)
= {(-u®—u’4+b—u, —v*4+a—u+1, u* +u? —u+1)
I¥ = (85a*u — 127a* + 387a*u — 5864 + 170a*u — 254a® — 1331au + 661b + 690a — 639u + 76,
a® + a*u + 5a* + 3au + 4a® + 4au — 6a® + dau — Ta +3u — 1, u* —u+ 1)
=(—u’—ut—2u® — > +b—u—1, —u® —2u® +a—2u—1, ub +u® +2u* + 203 + 2u® + 2u + 1)

* 4 irreducible components of dim¢ = 0, with total 44 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
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I = (—6.54x 1010423 —
1011U23

(i) Arc colorings
(+)
= (0)
)
n

ag =

o
(2

az =
ay = <u +ud + u>
0.669508u23 + 4.32329u22 + -
@10 = \ 0.309179u?3 + 2.14605u?2 + -
0.360329u23 + 2.17723u22 + -
0.309179u23 + 2.14605u22 + -
0.954675u?® + 6.60431u22 + -
0.103867u23 + 0.631846u22 + -
—0.379476u23 — 2.46625u22 + -
a7 = \ —0.260086u23 — 1.75059u22 + -
a4 = <u + u>
—0.336233u2% — 2.26307u22 + -
ag = \ —0.223668u23 — 1.41378u?2 + -

0.406427u23 + 2.72175u22 + - - -
a1 = \ 0.178954u?3 4+ 1.12467u?2 + - - -

(ii) Obstruction class = —1

(iii) Cusp Shapes
372525508513, 23 _

297894180927 22 4.
T 422951126128

52868890766 U

4.54x 101422 4. .. 42,11 X105 —1.91 x 101,
—1.83x1012u22+...44.23x101a—1.43x 102, w244+ 7u?3+.. . +4u+1)

I.
—2.83 X

—0.711116u + 3.37508
-+ 1.09437u + 0.901513

— 1.80549u + 2.47357
-+ 1.09437u + 0.901513

-+ 5.13017u + 0.682204
-+ 1.92070u + 0.466780

— 1.86572u — 1.71578
— 0.202905u — 0.639562

— 1.85658u — 1.73341
-4 0.416575u — 0.352405

— 0.116545u + 1.59093
+ 1.69860u + 0.508208

_ 5224084603407
422951126128

__ 308570800851
52868890766




(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing

! u? +3u . —8u+1

C2,C5 W TP o du+1
€3 w?t — Tu? + - 4+ 155372u + 47236

C4,C7 u?t 4 2u% + -+ 7168u + 1024
6 u?* —4u®P o —3u+1

cg,C11 u?t —13uB 4 —2u+1
Co u?t — 20 + ... 4+ 2185u + 1831
C10 w?t + 4u® + -+ — 3009503u + 1672193
Cia w4 — 5120u 4 1024




(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing

‘1 y* +43y* + - 4+ 60y + 1

C2,C5 Y3y e -8y + 1
€3 y?* +107y%% + - - - — 359116296y + 2231239696

e y* — 30y% + .- — 3145728y + 1048576
Co y24+30y22+--~+y+1

cs, C11 2Ty 4198y + 1
Co y*4 2073 + - 4 72680737y + 3352561
c10 y? 4132y + - - - + 20945455419869y + 2796229429249
C12 y? — 57y* + - — 1572864y + 1048576




Solutions to I}

(vi) Complex Volumes and Cusp Shapes

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

Cusp shape

0.389764 + 0.8746691
= —2.77917 — 3.585981
0.772730 + 0.8862691

—2.26240 + 2.458631

—0.58956 — 2.807451

0.389764 — 0.8746691
—2.77917 + 3.585981
0.772730 — 0.8862691

—2.26240 — 2.458631

—0.58956 4 2.807451

0.531670 + 0.9657061
—1.110060 — 0.4314671
0.161827 — 0.5726691

—0.14272 + 2.788861

1.24898 — 0.915591

0.531670 — 0.9657061
—1.110060 + 0.4314671
0.161827 + 0.5726691

—0.14272 — 2.788861

1.24898 + 0.915591

= 0.476195 + 0.6279591
= —0.327508 + 0.8243901
0.002656 + 0.3575691

0.84077 + 1.374671

5.35239 — 4.267541

0.476195 — 0.6279591
= —0.327508 — 0.8243901
0.002656 — 0.3575691

0.84077 — 1.374671

5.35239 4 4.267541

—0.686903 + 1.0114501
= —0.675553 — 0.0754421
0.016958 + 1.2633901

—5.30004 — 7.065971

—3.39619 4 6.377511

—0.686903 — 1.0114507
—0.675553 + 0.0754421
0.016958 — 1.2633901

—5.30004 + 7.065971

—3.39619 — 6.377511

—0.539649 + 1.1813107
= 0.959620 — 0.3507961
—1.16629 — 1.150981

—5.91731 + 1.326801

—4.55064 — 0.682641

—0.539649 — 1.1813107
= 0.959620 + 0.350796.1
= —1.16629 + 1.150981

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

—5.91731 — 1.326801

—4.55064 + 0.682641




Solutions to I}

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

Cusp shape

= 1.064580 + 0.8465031
= —0.62366 — 1.425401
1.03585 — 3.558891

0.03963 + 1.935591

3.24137 — 4.515191

1.064580 — 0.8465031
= —0.62366 + 1.425401
= 1.03585 + 3.558891

U
a
b
U
a
b

0.03963 — 1.935591

3.24137 4 4.515191

u = —0.89305 + 1.247471
a = —1.03439 — 1.005711
b= —1.51651 + 1.140751

13.6003 — 6.51641

—1.83375 + 2.315061

u = —0.89305 — 1.247471
a = —1.03439 + 1.005711
b= —1.51651 — 1.140751

13.6003 + 6.51641

—1.83375 — 2.315061

u = —0.87342 4 1.292531
a= 1.44913 + 1.225891
b= 1.70664 — 2.235201

13.5215 — 14.16641

—1.97832 + 6.018111

u = —0.87342 — 1.292531
a= 1.44913 — 1.225891
b= 1.70664 + 2.235201

13.5215 + 14.16641

—1.97832 — 6.018111

u = —1.38451 4 0.868731
a = —0.750407 — 0.6707491
b= —2.63229 — 0.874691

15.2941 — 1.56201

—0.87276 + 1.818591

u = —1.38451 — 0.868731
a = —0.750407 4 0.6707491
b= —2.63229 + 0.874691

15.2941 + 1.56201

—0.87276 — 1.818591

u = —1.48666 + 0.748941
0.372127 + 0.9569881

a =

15.6939 + 6.01701

—0.56934 — 2.210621

b= 2.70664 + 2.900791
u = —1.48666 — 0.748941
a= 0.372127 — 0.9569881 15.6939 — 6.01701 | —0.56934 4 2.210621
b= 2.70664 — 2.900791




Solutions to I}

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

Cusp shape

= 0.166881 + 0.2571571
= 2.61727 — 2.586861
—0.422595 + 0.3081911

—2.60162 — 0.064061

—5.33602 — 1.300091

0.166881 — 0.2571571
= 2.61727 + 2.586861
—0.422595 — 0.3081911

—2.60162 + 0.064061

—5.33602 + 1.300091

—0.264909 + 0.0869251
0.90260 + 2.628391
0.334375 + 0.6438351

0.00212 4 1.469171

0.28384 — 4.393331

—0.264909 — 0.0869251
0.90260 — 2.628391
0.334375 — 0.6438351

U
a
b
U
a
b
U
a
b
U
a
b

0.00212 — 1.469171

0.28384 + 4.393331




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

(i) Arc colorings

o= (1)

ag —
as =

az =

(ii) Obstruction class =1

(iii) Cusp Shapes = u® — 6u® +2u — 7



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing

“ ut —2u® +3u —u+1

C2,Cyq wrtul+u+1
s ut 4+ 3ud 4+ 4u? + 3u+2

Cs,C7 Wt —u+1
6 ut + 20 F3u Fu 1
Cs (u—1)*

Cg, C10 P+ 3+ 2u+1
c11 (u+1)*
C12 u?




(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
c1, e Yyt 2y Ty 5y 1
C2,C4,Cs y4+2y3+3y2+y+1
cr
€3 vt Ty 44

Cs8; C11 (y—1)*

€9, €10 y'+5y° + Tyt + 2y + 1

C12 y4

10



(vi) Complex Volumes and Cusp Shapes

Solutions to I3 v—1(vol + /—1C5) Cusp shape

0.547424 + 0.5856521
= —0.851808 + 0.9112921 | —0.66484 + 1.397091 | —6.04449 — 2.350251
= 0.10488 + 1.552491

= 0.547424 — 0.5856521
= —0.851808 — 0.9112921 | —0.66484 — 1.397091 | —6.04449 + 2.350251

= —0.547424 + 1.1208701
= 0.351808 + 0.7203421 | —4.26996 — 7.643381 | —0.45551 + 9.204331
= 0.395123 — 0.5068441

= —0.547424 — 1.1208701
= 0.351808 — 0.7203421 | —4.26996 + 7.643381 | —0.45551 — 9.204331

U
a
b
U
a
b= 0.10488 — 1.55249]
U
a
b
U
a
b= 10.395123 + 0.5068441
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III1.
I¥ = (85a*u+387au+---+690a+ 76, a*u+3au+---—7a—1, u> —u-+1)

(i) Arc colorings

- ()

- 0)
1
a5 = u —
u
az = u —
-1
a; = 0
a
—0.128593a*u — 0.585477a%u + - - - — 1.04387a — 0.114977
0.128593a"u + 0.585477a3u + - - - + 2.04387a + 0.114977
—0.128593a*u — 0.585477a%u + - - - — 1.04387a — 0.114977
0.00605144a*u — 0.0665658a3u + - - - — 0.715582a — 0.806354
0.337368a*u + 1.28896au + - - - + 0.856278a — 0.204236
—0.0862330a*u — 0.0514372a3u + - - - — 4.05295a + 0.240545
ar = 0.611195a%u + 2.27685a3u + - - - + 2.72617a — 1.44175
w=(u50)
—0.0862330a*u — 0.0514372a3u + - - - — 4.05295a + 0.240545
asg = 0.611195a*u + 2.27685a3u + - - - + 2.72617a — 1.44175

—0.0226929a"u + 0.249622a3u + - - - — 5.06657a — 0.726172
an = 0.611195a*u + 2.27685a%u + - - - + 2.72617a — 1.44175

(ii) Obstruction class =1

(iii) Cusp Shapes
_ 14004, 26754 3769 /3, 11557 3 4471 2, _ 723 2 11463 10937 . 4148, 3453
661 ¢ U™ G61 @ 661 AU g1 @7 661 @ U 61 @ 661 AUt Tga1

661 Y~ 661
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(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing

€1,¢3,Cs (u? —u+1)°
c (u? 4+ u + 1)

C4,C7 ul®
6 (u® — 3u* + 4u® —u? —u+1)?
cs (U + ut — 2u® — u? +u — 1)2

Cy, C12 (u® +ut + 203 + u® 4+ u +1)?

€10, C11 (u® —ut — 203 + u® 4 u +1)?

13



(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
C1,C2,C3 (y2+y+1)5
cs
ca, 7 y*
6 (v° —y* +8y° = 3y* + 3y — 1)°
Cs, €10, C11 (y° — 5y* +8y® — 3y* —y — 1)?
C9; C12 W’ +3y* + 4’ +y° —y—1)°

14



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 + 1.2001501

—5.87256 + 6.430721

—9.93110 — 1.724711

0.500000 + 0.8660251
—1.124940 — 0.3036411
0.455697 — 1.2001501

—5.87256 — 2.370951

—6.85700 + 6.983241

0.500000 + 0.8660251
—1.42401 + 0.215501
—0.339110 — 0.8223751

—0.32910 + 3.560461

—2.01870 — 9.750231

0.500000 + 0.8660251
0.000387 + 0.3718551
—0.339110 + 0.8223751

—0.329100 + 0.4993041

—1.95395 — 0.916361

0.500000 + 0.8660251
—3.90523 — 0.664091
0.766826

—2.40108 + 2.029881

2.76075 + 3.676001

0.500000 — 0.8660251
= 0.953786 + 0.4856501
0.455697 — 1.2001501

—5.87256 — 6.430721

—9.93110 4 1.724711

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

—5.87256 + 2.370951

—6.85700 — 6.983241

0.500000 — 0.8660251
—1.42401 — 0.215501
—0.339110 + 0.8223751

—0.32910 — 3.560461

—2.01870 + 9.750231

0.500000 — 0.8660251
0.000387 — 0.3718551
—0.339110 — 0.8223751

—0.329100 — 0.4993041

—1.95395 + 0.916361

0.500000 — 0.8660251
= —3.90523 4 0.664091
= 0.766826

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

—2.40108 — 2.029881

2.76075 — 3.676001
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IV.I}=(-u—u*—2u®> —uw?+b—u—1, —u* —2u’+a—2u—1, u +
u® + 2u? + 2u® + 2u? + 2u + 1)

(i) Arc colorings

- ()

o= (o)
o= ()
u
a3: u3+
ay = (u5+u +u>
ud 4 2u? +2u+1
WHut 2t +ui+u+1
—ud —ut —ud +u? +u
WHurt 2t +ui+u+1
<u5+u +u>
i +u+1l
a7 = \ —2u® —u* —3u® —2u? —3u—2
.
as = \yd+u
—u?
ag = —ud —ud —u

—u® —ut +u? +u
ain = \2u® +u* + 3ud +u? +2u + 1
(ii) Obstruction class =1

(iii) Cusp Shapes = —u® — u* — 8u® — 2u? — 5u — 4

16



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing

“ ub — 3u® + dut — 2u® 41

Co,Cy w— w2t — 2+ 2 —2u+1
3 (u? —u? +1)?

Cs,C7 Wt + 2t + 20+ 20+ 2u+1
6 ub 4 3u® + dut + 203 + 1
cs (u—1)°

Cg, C10 w4+ 20 + 4u? + 3u+1
c11 (u+ 1)6
C12 u®

17



(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
€1, e vy Ayt 28+ 8+ 1
C2,C4,Cs y6 + 3y5 + 4y4 + 2y3 +1
cr
cs v’ —y* +2y - 1)
Cs8; C11 (y—1)°
€9, €10 YO8yt =200 + 4y —y+1
C12 y6

18



(vi) Complex Volumes and Cusp Shapes

Solutions to I} v—1(vol + /—1C5) Cusp shape
= 0.498832 + 1.0013001
= —0.88615 + 3.744091 —1.91067 + 2.828127 | 5.15973 — 2.26538]

—1.14366 — 1.200151

0.498832 — 1.0013001
—0.88615 — 3.744091 —1.91067 — 2.828121 5.15973 + 2.265381
—1.14366 + 1.200151

—0.284920 + 1.1151401
—0.854760 — 0.1557631 | —6.04826 —7.59911 + 2.503631
0.662359 + 0.3621061

—0.284920 — 1.1151401
—0.854760 4 0.1557631 | —6.04826 —7.59911 — 2.503631
0.662359 — 0.3621061

= —0.713912 + 0.3058391
0.240915 4+ 0.1773331 | —1.91067 + 2.828121 | —0.06063 — 4.058681
0.481306 + 0.6378661

—0.713912 — 0.3058391
0.240915 — 0.1773331 | —1.91067 — 2.828121 | —0.06063 + 4.058681
= 0.481306 — 0.6378661

> 2 €|l Q@ €| Q@ €| & €| & €| & &
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V. u-Polynomials

Crossings u-Polynomials at each crossing
) (u? —u+ 1) (u* — 2u® + 3u® —u + 1) (u® — 3u® + 4u* — 20> 4 1)
(Pt 3uP e~ 8u 1)
o (u? +u+ 15w +u? +u+1)(u® —u® +2u* — 2u® 4+ 2u? — 2u + 1)
(P U 4 du 1)
s (u? —u+ 15w —u? + 1)%(u? + 3u® + 4u® + 3u + 2)
(= Tu® -+ 155372u + 47236)
4 u(ut +u? +u 1) (uf —u® + 20t — 203 + 20 - 2u 1)
(w4 2u® + -+ T168u + 1024)
s (u? —u+ 15 (u* +u? —u+1)(u® 4+ u® + 2u* + 2u® 4+ 2u? + 2u + 1)
(P TuB 4 du 1)
6 (u +2u® + 3u® +u+ 1) (v® — 3u* +4u® —u? —u+1)2
(u” +ou” +4ut + 2u” + 1) (uT —4utt 4 — Su
(6 35 44 23 1)(24 423 3 1)
cr u(ut +u? —u+ 1) (u® +u® + 20t + 203 + 20+ 2u 1)
(w4 2u® + - 4 T168u + 1024)
cs (u—D"YW +u* + -+ u— 1) = 13u® + - —2u 1)
Co (u* +u? +3u® + 2u + 1) (v’ + u® + 2u® +u? +u+1)?
(u® 4 2u® + 4u? + 3u+ 1) (u* — 20 + -+ - 4 2185u + 1831)
u +u+3u”+2u+1)(u” —u —2u”+u"+u+
o 48 302 4 2u + D — ut — 2B+ 2 12
(uS 4 203 + 4u® + 3u+ 1) (u + 4u® 4 - — 3009503u + 1672193)
c11 (u+ DY —u* + -+ u+ 1) (W = 13u® + - —2u+1)
c12 u(u® +ut 4w+ 1) e 4 = 51200 + 1024)

20




VI. Riley Polynomials

Crossings Riley Polynomials at each crossing
g
c (P +y+D7) @ +2° + -+ 5y + D =+ + 87 +1)
Syt 43y% -+ 60y + 1)
Co s W +y+ D2 + 2%+ 37 +y+ )% + 3y + 4yt + 27 + 1)
(YT 4 =8y + 1)
c3 WP +y+ 1)@ - +2y - 1D -y + 207 + Ty +4)
(Pt 4107y + -+ - — 359116296y + 2231239696)
c1. e 'Oyt + 2y + 3y +y + 1)+ 37 + 4yt + 207 4+ 1)
(y** — 30y 4 - - — 3145728y + 1048576)
Co (' +20° + 7y + 5y + 1)(y° — y* +8y° — 3y° + 3y — 1)
(0 Y Ayt - 27+ 8y (P + 30y 4y 1)
cs. c11 (y— D" —5y* +8y° —3y* —y —1)°
(Pt =27y 4 — 198y + 1)
o (y" +5y° +7y° + 2y + 1)(y° + 3y + 4y’ +y* —y —1)°
(Y0 + 8yt =207 + 4y —y + 1)
(y* 4 20y 4 -+ - 4+ 72680737y + 3352561)
(y* +55° + 7y° + 2y + 1) (y° — 5y* + 8y° — 3> —y — 1)?
10 6 4 3 2
(y® + 8yt —2y° +4yt —y+1)
Sy 13207 + - - - 4 20945455419869y + 2796229429249
1 y'Oy° + 3yt + 4y’ -y - 1)

(y?* = 5Ty* 4 - — 1572864y + 1048576)
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