12”0330 (K12n0330)

2

v 11 2 4 3 12 1 4 10 9

9 X PP
.

Solving Sequence

410>11—>5->712-3—>8—>2—>1—6— 9 —> C5,C8,C12
€10 C11 cr C9

A knot diagranﬂ C4 c3 €2 €1 Ce

Ideals for irreducible component#ﬂ)f Xpar

It = (7.74526 x 10M%4* — 1.33763 x 107" + --- 4 7.07898 x 10'8b 4 5.73871 x 10'8,
— 6.55698 x 10¥u%® +2.22473 x 10%42* 4 .-+ + 1.41580 x 10"%a — 1.02368 x 10%°, 425 — 3u?® +
I = (u 4+ u'? —u'' — 200 + 40 + 5u® — 30" — 6uS + 4u® + 6u’ — ua — 20 — 22U + b+ a4 2u+1,
ul® + 2u? — 300 + 2u® + 9u® 4 207 — 9uS — 205 + 10u* + 4u® + a® + au — 3u® + 3,
w4 u? —u'? — 20t 40t + 50 — 3u® — 6u” + 4u’ + 6u® — 2ut — 203 + 20 Fu—1)
I3 = (—u9+u8+3u7—2u6—4u5+u4+u3+2u2+b—|—u— 1, —u® +2u8 —u* —2u® +a +1,

u'® — 3u® 4+ 4u —ut —u? + 1)

Iy ={a, 20+1, v—2)

* 4 irreducible components of dim¢ = 0, with total 65 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

ce 4 Bu -


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

I

It = (7.75x 10025 —1.34 x 10" "u?* 4. . .+ 7.08 X 10'8b45.74 X 10'8, —6.56 X
1018425 4-2.22x 1094?44+ - . 41.42%x10'%a—1.02%x 102, w26 —3u?>+...4+6u+8)

(i) Arc colorings

1
aio = \0
1
a1l = U2
—Uu
as = \—ud +u
0.463130u2% — 1.57137u* + - - - — 7.38977u + 7.23041
a7 = \ —0.0109412u25 + 0.0188959u2* + - - - + 0.948527u — 0.810670
—uZ+1
a12 = u2
—0.452189u?® + 1.55247u?* + - - - 4 6.44124y — 6.41974
a3 = \ —0.139816u2° + 0.520475u3* + - - - + 3.39062u — 2.37790
1.05514u2° — 3.64431u?* + - - - — 16.2216u + 16.0280
as = | 0.00913190u2® — 0.0544808u2% + - - - 4+ 0.384691u — 0.813121
—0.257452u2% 4 0.942913u2* + - - - + 3.82805u — 4.96393
az = \ —0.288157u2% + 0.949849u2% + - - - + 4.597994 — 3.63094
—1.06427u%® + 3.69879u?* + - - - 4 15.8369u — 15.2149
a1 = \ —0.283474u2% + 1.06311u2% + - - - + 5.86288u — 4.86106
0.463130u2° — 1.57137u* + - - - — 7.38977u + 7.23041
as = \0.183796u?® — 0.590662u>* + - - - — 1.66466w + 0.645138
1.28428u2% — 4.51273u?* + - .- — 21.0928u + 19.1876
a9 = \0.0634646u2® — 0.249171u?* + - - - — 0.606969u + 0.888390
(ii) Obstruction class = —1

2235431246280387471 ,,25

A2 R050 5,

+ 7078975438794723268

50383957546292106623 , 24
(iii) Cusp Shapes 14157950877580446536 & T 1 T
96855145260069592069

14157950877589446536




(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
‘1 u® +5u® +... —Bu+1
€2, 63,65 u —uP 4. —3u—1
Ce, C7
€4,C10 u® —3u .. 4 6u+8
C8,C9, C12 w2 T —4
‘1 u? 4 9u? 4 -+ + 436u + 64




(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
1 y?0 437y ... — 15Ty + 1
€2,C3,C5 y26+5y25+_.__5y+1
Ce, C7
€4, €10 y?0 — 9y* + ... — 436y + 64
g, C9, C12 y? — 22y + ... — 65y + 16
i1 y?® + 15970 + - .- — 142352y + 4096




Solutions to I}

(vi) Complex Volumes and Cusp Shapes

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

Cusp shape

u = —0.982745 4 0.2114851
a= 0.402843 — 0.4990851
b = —0.232498 + 0.8758941

—1.77257 + 0.705351

—4.40558 +- 0.514151

u = —0.982745 — 0.2114851
0.402843 + 0.4990851
b= —0.232498 — 0.8758941

—1.77257 — 0.705351

—4.40558 — 0.514151

0.010508 + 1.0690301
a = —0.600779 — 0.3796101
b= 10.115449 + 0.6162021

u =

—3.79097 — 1.467141

—5.06055 4 4.754131

u = 0.010508 — 1.0690301
a = —0.600779 + 0.3796101
0.115449 — 0.6162021

—3.79097 + 1.467141

—5.06055 — 4.754131

0.734341 + 0.7977651
1.257320 — 0.1726431
0.228017 4+ 1.0912101

2.81865 — 0.769661

—3.02229 4 2.236611

0.734341 — 0.7977651
1.257320 + 0.1726431
= 0.228017 — 1.0912101

2.81865 + 0.769661

—3.02229 — 2.236611

1.074650 + 0.1681261
= —0.355808 4 0.7067781
0.039591 — 1.3099801

—1.79599 — 3.761051

—4.80263 + 8.009371

1.074650 — 0.1681261
—0.355808 — 0.7067781
0.039591 + 1.3099801

—1.79599 + 3.761051

—4.80263 — 8.009371

—0.745967 + 0.9452761
= —1.129930 — 0.0918521
= —0.012396 + 1.1359001

6.07946 — 3.678771

—0.12041 4 2.471201

= —0.745967 — 0.9452761
= —1.129930 + 0.0918521
= —0.012396 — 1.1359001

6.07946 + 3.678771

—0.12041 — 2.471201




Solutions to I}

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

Cusp shape

= 1.021750 4+ 0.7166951
= —0.081674 + 1.0528901
= —0.92093 — 2.018351

1.91220 — 4.977741

—4.59322 + 4.089671

= 1.021750 — 0.7166951
= —0.081674 — 1.0528901
= —0.92093 4 2.018351

1.91220 + 4.977741

—4.59322 — 4.089671

= 0.755105 + 1.0617901
= 1.036650 — 0.0337481
= —0.151747 4 1.1207601

1.48699 + 8.043561

—4.72322 — 5.240921

0.755105 — 1.0617901
1.036650 + 0.0337481
—0.151747 — 1.1207601

1.48699 — 8.043561

—4.72322 + 5.240921

—1.062230 + 0.8053251
= —0.007950 + 1.0559101
1.20574 — 1.935931

5.07466 4 10.134501

—2.10298 — 6.960571

= —1.062230 — 0.8053251
= —0.007950 — 1.0559101
= 1.20574 4 1.935931

5.07466 — 10.134501

—2.10298 + 6.960571

= 1.279790 + 0.4627641
= —0.302749 — 0.4445181
= 0.042614 + 0.7399561

—7.94739 — 3.731701

—5.56768 — 0.865191

= 1.279790 — 0.4627641
= —0.302749 + 0.4445181
= 0.042614 — 0.7399561

—7.94739 + 3.731701

—5.56768 + 0.865191

= 0.175064 + 0.5979251
= 0.812678 — 0.9722681
= 0.082343 + 0.5252931

1.28130 + 0.883011

4.68220 — 2.636651

= 0.175064 — 0.5979251
= 0.812678 4 0.9722681
= 0.082343 — 0.5252931

1.28130 — 0.883011

4.68220 + 2.636651




Solutions to I}

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

Cusp shape

u = —1.355470 + 0.3495511
a= 0.160592 4 0.7045971
b= 0.398277 — 1.1758701

—8.58893 + 6.632181

—8.67236 — 8.099991

u = —1.355470 — 0.3495511
a= 0.160592 — 0.7045971
b= 0.398277 + 1.1758701

—8.58893 — 6.632181

—8.67236 + 8.099991

u= 1.109820 + 0.8560251
a= 0.068276 4 1.0335201
b= —1.36937 — 1.787271

0.3265 — 14.99791

—5.89395 + 8.708611

u= 1.109820 — 0.8560251
a= 0.068276 — 1.0335201
b= —1.36937 + 1.787271

0.3265 4 14.99791

—5.89395 — 8.708611

u = —0.541106
a = —2.33904 —0.468550 —16.1730
b= —-0.621412
u = —0.488142
a= 0.570097 —1.21370 —9.51190
b= —0.728748




II.
I = (uB+u?+---4a+1, u®+2u2+.- . +a?+3, v +u®+-- - fu—1)

(i) Arc colorings

ag —
ag =

—u’ =23
a1 = \ —u9+u" -3t +2u®—u

a
a6: _u13_u12+..._a_1)

—u 4+ 2u° — 4" + 6u® — 3ud + 2u
wll — w9 +4u” — 3u® + 3ud —u

ag =

(ii) Obstruction class = —1

(iii) Cusp Shapes
= —4u'? — 4y + 4010 + 8u® — 16ud — 16u” + 12u’ 4+ 20u® — 16u* — 120 + 8u? — 10



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
€1 u®® + 110%" + - - - + 2888u + 289
C2,C3,Cs u28+3u27++74u+17
Ce, C7
C4, C10 (u14+u13—|—-"+7t—1)2
€8, C9, C12 (ul4—u13—|—--' —3u— 1)2
c11 (u't +3u® 4+ -+ + 5u+1)?




(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
1 Y28 + 11y + -+ 1428812y + 83521
€2,C3,C5 y28 + 11y27 4. 4 2888y + 289
Ce, C7
Cy4,C10 (y14 —3y13+"' —5y+1)2
cg,C9,C12 (y14—11y13+---—5y+1)2
11 (Y + 17y 4~y +1)?

10



Solutions to I3

(vi) Complex Volumes and Cusp Shapes

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

Cusp shape

0.919323 + 0.4702311
= —0.404207 + 0.7748251
= —1.380120 — 0.1997731

—6.26948 — 4.882561

—7.68599 + 6.443371

= 0.919323 4+ 0.4702311
= —0.515117 — 1.2450601
= 0.407942 + 0.4637341

—6.26948 — 4.882561

—7.68599 + 6.443371

= 0.919323 — 0.4702311
= —0.404207 — 0.7748251
= —1.380120 + 0.1997731

—6.26948 4- 4.882561

—7.68599 — 6.443371

= 0.919323 — 0.4702311
= —0.515117 + 1.2450601
0.407942 — 0.4637341

—6.26948 4- 4.882561

—7.68599 — 6.443371

—0.924961

= 0.46248 4 1.345551 —8.84982 —12.7050
= 1.014320 — 0.1943611

—0.924961
= 0.46248 — 1.345551 —8.84982 —12.7050

= 1.014320 + 0.1943611

= —0.726911 + 0.5180541
0.725706 — 1.1168201
= —0.465841 + 0.9300391

—1.93761 + 1.986381

—0.65592 — 5.086361

—0.726911 + 0.5180541
0.001206 + 0.5987681
1.362390 + 0.2062011

—1.93761 + 1.986381

—0.65592 — 5.086361

—0.726911 — 0.5180541
0.725706 + 1.1168201
—0.465841 — 0.9300391

—1.93761 — 1.986381

—0.65592 + 5.086361

—0.726911 — 0.5180541
= 0.001206 — 0.5987681
= 1.362390 — 0.2062011

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

—1.93761 — 1.986381

—0.65592 + 5.086361

11



Solutions to I3

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

Cusp shape

= —0.879333 + 0.8970491
= 0.981434 + 0.0586941
—0.362451 — 1.0403601

2.51115 — 1.519341

—3.12222 + 0.648401

—0.879333 + 0.8970491
—0.102101 — 0.9557431
—0.84520 4 1.715401

2.51115 — 1.519341

—3.12222 + 0.648401

= —0.879333 — 0.8970491
0.981434 — 0.0586941
—0.362451 4 1.0403601

2.51115 4 1.519341

—3.12222 — 0.648401

—0.879333 — 0.8970491
—0.102101 + 0.9557431
—0.84520 — 1.715401

2.51115 4 1.519341

—3.12222 — 0.648401

0.405736 + 0.6022811
0.914419 + 0.3212461
= —2.02195 + 1.204081

—4.70274 + 0.852241

—3.59802 — 0.387121

0.405736 + 0.6022811
—1.32016 — 0.923531
1.26370 + 1.603351

—4.70274 + 0.852241

—3.59802 — 0.387121

0.405736 — 0.6022811
0.914419 — 0.3212461
—2.02195 — 1.204081

—4.70274 — 0.852241

—3.59802 + 0.387121

0.405736 — 0.6022811
—1.32016 + 0.923531
1.26370 — 1.603351

—4.70274 — 0.852241

—3.59802 + 0.387121

0.924969 + 0.8835011
—0.980532 + 0.1520791
0.093102 — 1.2032901

6.36134 — 3.264997

0.09314 + 2.490041

0.924969 + 0.8835011
0.055563 — 1.0355801
1.07584 + 1.588721

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

6.36134 — 3.264991

0.09314 + 2.490041

12



Solutions to I3

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

Cusp shape

uw=0.924969 — 0.8835011
a = —0.980532 — 0.1520791
= 0.093102 + 1.2032901

6.36134 4 3.264991

0.09314 — 2.490041

uw=0.924969 — 0.8835011
a= 0.055563 + 1.0355801
b= 1.07584 —1.588721

6.36134 4 3.264991

0.09314 — 2.490041

u = —0.961925 + 0.8602521
a= 0.966136 + 0.2340621
b= 0.177845 — 1.2730801

2.24783 + 8.014861

—3.63204 — 5.374271

u = —0.961925 + 0.8602521
a = —0.004211 — 1.0943101
b= —1.23004 + 1.415111

2.24783 + 8.014861

—3.63204 — 5.374271

u = —0.961925 — 0.8602521
a= 0.966136 — 0.2340621
b= 0.177845 + 1.2730801

2.24783 — 8.014861

—3.63204 + 5.374271

u = —0.961925 — 0.8602521
a = —0.004211 + 1.0943101
b= —1.23004 — 1.415111

2.24783 — 8.014861

—3.63204 + 5.374271

u= 0.561243

a = —0.28062 + 1.846861 —4.02051 —10.0930
b= —1.58953 — 1.265111

u= 0.561243

a = —0.28062 — 1.846867 —4.02051 —10.0930

b= —1.58953 + 1.265111

13



IIL I =
(—u®+ul+---+b—1, —ud+2ub—u*—2u?+a+1, u'®—3ud+4ub—ut—u?+1)

(i) Arc colorings

ud — 28 +ut+2u2 -1
W —ud =3+ 44—t — P -2 —u+1

—u? + 30" —4u® +ud +u

(
(
(
(
(
az = (u9+u83u72u6+4u5+u4u3+2u21)
(
(
(
(

0
ag = —u8+3u6—3u4+1>
—ud — P +3u"+3u — 4 -3ttt u+1
u? +2u8 — 30" —4uS + 4 +3ut — P+ 202 -1

ayp =

a6 = \u? —3u" —ul +4ud +2ut —ud —2u2 —u

ut —ut+1
ag = \ub — 2u? 4 u?

(ii) Obstruction class =1

w® —2ul +ut+2u2 -1 >

(iii) Cusp Shapes = 4u® — 8u® + Su* + 4u? — 12

14



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
€1 (u—1)%°
C2,C3,Cs (u2 + 1)5

Ce, C7

€4,C10 u'® — 3u® +dub —ut —u? 1

s, Co (u® +ut — 203 — u? +u —1)?
c11 (u® + 3ut + 4u® +u? —u —1)?
C12 (u5—u4—2u3+u2—|—u+1)2

15



(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
“ (y—1)"°
C2,C3,Cs (y+1)10
Ce, C7
c4, €10 (y° =3yt +49° —9® —y +1)?
s, C9, C12 (y° — 5y +8y° —3y% —y —1)2
c1 (v° —y* +8y° = 3y° + 3y — 1)?

16



Solutions to I3

(vi) Complex Volumes and Cusp Shapes

V=1(vol + y=1C)

Cusp shape

u = —0.822375 4 0.3391107
a= 0.428550 — 1.0392801
b= 0.61073 + 1.467821

—3.61897 + 1.530581

—8.51511 — 4.430651

u = —0.822375 — 0.3391107
a= 0.428550 + 1.0392801
b= 10.61073 —1.467821

—3.61897 — 1.530581

—8.51511 + 4.430651

u = 0.8223754 0.3391101
a= 0.428550 + 1.0392801
b=—-1.46782 — 0.610731

—3.61897 — 1.530581

—8.51511 + 4.430651

u = 0.822375 — 0.3391101
a= 0.428550 — 1.0392801
b= —-1.46782 + 0.610731

—3.61897 + 1.530581

—8.51511 — 4.430651

= 0.7668261
= —1.30408 —5.69095 —9.48110
b= 1.30408 4 1.304081
U= —0.7668261
a = —1.30408 —5.69095 —9.48110
b= 1.30408 — 1.304081

u = —1.200150 4 0.4556971
a = —0.276511 + 0.7282371
b= 1.004750 — 0.4517261

—9.16243 + 4.400831

—12.74431 — 3.498591

u = —1.200150 — 0.4556971
a = —0.276511 — 0.7282371
b= 1.004750 + 0.4517261

—9.16243 — 4.400831

—12.74431 4 3.498591

u = 1.200150 4 0.4556971
a = —0.276511 — 0.7282371
b= —0.451726 + 1.0047501

—9.16243 — 4.400831

—12.74431 4 3.498591

u = 1.200150 — 0.4556971
a = —0.276511 + 0.7282371
b= —0.451726 — 1.0047501

—9.16243 + 4.400831

—12.74431 — 3.498591

17



IV. I = (a, 2b+ 1, v — 2)

(i) Arc colorings

ag =
as =
ayp =
ag = .
-1
ag = \—1
(ii) Obstruction class =1

(iii) Cusp Shapes = 2.25

18



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
C1,C2,C3 u—+1
C12
C4, €10, C11 U
Cs5,Ce6,C7 u—1
s, C9

19



(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
C1,C2,C3
€5, C6,; C7 y—1
€8, C9, C12
C4, C10, C11 )

20



(vi) Complex Volumes and Cusp Shapes

Solutions to I} vV—1(vol +/—1CS) Cusp shape
v = 2.00000
a= 0 0 2.25000
b = —0.500000

21



V. u-Polynomials

Crossings u-Polynomials at each crossing
¢ ((u— )" (u+ 1) (u® + 5u® + - — 5u+1)
(u® 4 1107 4 - -+ 2888u + 289)
C2,C3 (u+ 1) (u? +1)° (1?6 —u® + - —3u—1)(u®® + 3u®" + - + Tdu + 17)
Ca, 10 w(u® —3u + - — W+ DMt a4 u—1)?
(u®® = 3u* + - 4 6u+8)
5, Cp, CT (u—1)(u? +1)° (W —u?® + - —3u—1)(u®® +3u®" + - + Tdu + 17)
cs, Co (w—1)(u® +u* + -+ u—1) W —u® 4+ —3u—1)?
(U =20 4 Tu — 4)
e u(u® +3ut + - —u— 1) (! F3uP 4+ B+ 1)2
(w4 9u + -+ 436u + 64)
13 (w+ 1)’ —u* + - Fu+ 12w —u'® 4+ —3u—1)?

(U =20 4 4 Tu—4)

22



VI. Riley Polynomials

Crossings Riley Polynomials at each crossing
¢ (y— D" + 37y + -+ — 15Ty + 1)
(Y 1177 - 4 1428812y + 83521)
€2, C3,C5 (y— D)y + D002 + 55+ =5y +1)
Ce, C7 (y* + 11977 + - - 4 2888y + 289)
Ca, €10 y(y® =3y" -~y + 1)y =3y = By + 1)
(y* — 9y + - — 436y + 64)
cs, Cg, C12 (y—1)(° =yt 4+ —y =12y — 11y 4+ - — 5y + 1)?
(y* —22y*° 4 -+ — 65y + 16)
ci1 g — g+ 3y — D2 1Ty e —y - 1)2
(Y0 + 15y 4 - — 142352y + 4096)

23



