12”0700 (K12n0700)

/ “/h_\ Linearized knot diagam
S B N
! \\\ 4 5 9 12 10 11 3 12 7 6 2 9

—/ Solving Sequence
4

6,10>11>27->12—>5—>3—>4—1—>9— 8 —>>C3,C7,C12
€10 Ce €11 Cs C2 Cy C1 Co C8

A knot diagranﬂ
Ideals for irreducible component#ﬂ)f Xpar

I = (1203 —420%° + - + b+ 13, =130 +41u3° + -+ 4 2a — 20, v®? — 50 + .- — 8u —2)
Iy = (=3u®® —2u" +. - +b-3, 3u™® —22u"® + - 420 +5, u® +2u® + - —3u+2)
I3 = <—u14—u13+5u12+4u11—10u10—5u9—|—9u8—2u6+4u5—2u4—2u3—au+b—u+1,
—utta —5uM 4 4 3a+ 12,
u® 4wt — 6u'® — 5u'? 4 14t 4 8u? — 140 — u® 4+ 20" — 8ub + 6u® + 4ut — 2u® + 2u® — 2u — 1)

* 3 irreducible components of dim¢ = 0, with total 78 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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I I = (12u® — 42u3° + .- - + b+ 13, —13u' +41u3° + .-+ + 24 — 20, u3? —

5udl + ... — 8u — 2)
(i) Arc colorings
0
a6 = \u
1
aio = \0
1
a1l = —U2
13,31 _ 41,30 69
SU Fur + -+ Fu+10
az = 12u31 +42u39 + - — 62u — 13
U
ar = \—ud +u
%7“31 _ 61 w30 . 103 w+ 12
a2 = \ —12u3! + 42u30 + - 79u - 17
—u
a5 — u
1,31 4 1530 49
az = —5udt + 14030 + .- —3u—1
%u31 15,30 4 . +1—25u—|—5
ag = \ —5u3 + 14u3° + ... —3u—1
2u31+ 321u30+~--—3—29u—5
ar = \12u*' —42u% 4 -+ 4+ 79u + 17
—ut +u?+1
ag = UG _ 2u4 + u2
27 31+99 30+,_.7 39u721
as = \ 193 — 71u® + -+ 130u + 29
(ii) Obstruction class = —1

(iii) Cusp Shapes = 19u?! — 65u30 — 138u2% + 623u?® + 427u?7 — 2612u?® — 1023u?® +
6228u2* + 3091123 — 8672u?2 — 8566u2" + 4803120 + 15237u!® + 6582u'® — 14312u'7 —
16767u'® + 1566u'® + 14326u'* + 11332u!'3 — 171142 — 10557u!! — 6164410 + 11482 +
3788ud 4 3056u” + 240u’ — 1226w — 540u* — 312u3 + 110u2 + 80u + 16



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
c1 u3? —17ud + - — 308u + 178
C2,C11 o+ —1lu+1

c3,Cg, C12 w2423+ -1
€4 u?? + 290 + -+ 393216u + 32768

Cs5,Cg, C10 w5 —8u—2
cr w3 P 4 4221 — 97
Co u3? + 1503 + -+ 4+ 964u + 86




(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
1 Y32 — 333 ... — 1623172y + 31684
2,11 v 14y T3y + 1

€3, C8, C12 Y2 4+ 46yt -+ 13y + 1
C4 y?2 — 9y3! 4 ... — 5368709120y + 1073741824

Cs5, Cg, C10 y32—29y31+--~—60y+4
cr y*? + 25y31 + .. — 27307y + 9409
Co Y32 4+ 13+ — 138956y + 7396




Solutions to I}

(vi) Complex Volumes and Cusp Shapes

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

Cusp shape

u = —0.856862 4 0.5443351
a = —0.529669 + 0.1450171
b= —0.374915 + 0.4125771

—7.76454 — 4.888221

4.38586 + 5.794401

u = —0.856862 — 0.5443351
a = —0.529669 — 0.1450171
—0.374915 — 0.4125771

—7.76454 + 4.888221

4.38586 — 5.794401

—0.300083 + 0.8686051
0.628210 + 0.0070381
0.194628 — 0.5435541

—9.54364 — 0.046411

0.192477 — 0.4639151

—0.300083 — 0.8686051
0.628210 — 0.0070381
0.194628 + 0.5435541

—9.54364 + 0.046411

0.192477 + 0.4639151

—0.982425 + 0.4597351
0.063117 — 0.6632201
—0.242898 — 0.6805811

—8.42524 + 6.400561

6.06353 — 2.397051

—0.982425 — 0.4597351
0.063117 + 0.6632201
—0.242898 + 0.6805811

—8.42524 — 6.400561

6.06353 + 2.397051

—0.211672 4 0.8381031
= —0.712628 — 1.0474101
—1.028680 + 0.3755491

—10.8094 — 11.03071

3.82556 + 6.275741

—0.211672 — 0.8381031
—0.712628 4 1.0474101
—1.028680 — 0.3755491

—10.8094 + 11.03071

3.82556 — 6.275741

—1.229180 + 0.2209611
0.111894 + 0.4896741
0.245737 + 0.5771721

1.77560 + 0.482611

9.87124 4 2.815441

—1.229180 — 0.2209611
0.111894 — 0.4896741

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= 0.245737 — 0.5771721

1.77560 — 0.482611

9.87124 — 2.815441




Solutions to I}

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

Cusp shape

u = —1.262910 + 0.2549481
0.070086 — 0.3611281
b= —0.003556 — 0.4739421

1.17420 — 4.365071

10.02842 + 6.420121

uw = —1.262910 — 0.2549481
a= 0.070086 + 0.3611281
b = —0.003556 + 0.4739421

1.17420 + 4.365071

10.02842 — 6.420121

u= 1287670+ 0.2534721
a = —1.52393 + 0.129201
b= 1.99507 + 0.219911

1.37746 + 2.344871

8.41481 — 0.552161

1.287670 — 0.2534721
= —1.52393 — 0.129201
1.99507 — 0.219911

1.37746 — 2.344871

8.41481 4 0.552161

—0.098169 + 0.6779291
0.71726 + 1.410901
1.026900 — 0.3477441

—1.60725 — 3.696111

3.29803 4 2.277481

—0.098169 — 0.6779291
0.71726 — 1.410901
1.026900 + 0.3477441

—1.60725 4 3.696111

3.29803 — 2.277481

—0.015798 + 0.6748071
—0.638339 — 0.7890351
—0.542531 4 0.4182911

—2.66882 4 1.002901

3.62847 — 3.277741

—0.015798 — 0.6748071
—0.638339 + 0.7890351
—0.542531 — 0.4182911

—2.66882 — 1.002901

3.62847 + 3.277741

1.342160 + 0.0770961
1.55439 — 1.398621
—2.19406 + 1.757331

5.49774 — 0.903541

12.53276 + 1.807691

1.342160 — 0.0770961
1.55439 + 1.398621
= —2.19406 — 1.757331

u
a
b
u
a
b
u
a
b
u
a
b
u
a
b
u
a
b
u
a
b

5.49774 4+ 0.903541

12.53276 — 1.807691




Solutions to I}

V=1 (vol + v/=1C5)

Cusp shape

= 1.330040 + 0.2818611
= 247693 — 0.378911
—3.40120 — 0.194181

2.89499 4 7.193261

8.98916 — 5.052951

1.330040 — 0.2818611
= 247693 + 0.378911

U
a
b
u=
a
b= —3.40120 + 0.194181

2.89499 — 7.193261

8.98916 + 5.052951

1.39497 + 0.352221
a = —2.21296 + 0.147201
b= 3.13885+ 0.57412]

u =

—5.7214 + 15.32181

8.04302 — 7.625541

1.39497 — 0.352221
a = —2.21296 — 0.147201
b= 3.13885 —0.574121

—5.7214 — 15.32181

8.04302 4 7.625541

= 1.45144 4+ 0.370961
0.664841 + 0.5299511
—0.768383 — 1.0158201

—3.96493 + 4.546921

= 1.45144 — 0.370961
= 0.664841 — 0.5299511

U
a
b
U
a
b= —0.768383 + 1.0158201

—3.96493 — 4.546921

1.49869 + 0.060461
a = —1.30572 — 0.894851
b= 1.90276 + 1.420051

u =

0.09897 + 6.387401

10.66369 — 5.639161

u= 1.49869 — 0.060461
a = —1.30572 + 0.894851
b= 1.90276 — 1.420051

0.09897 — 6.387401

10.66369 + 5.639161

u= 0.475802

a = —0.529412 0.724697 12.9880
b= 0.251895
u = —1.57937

a= 0.0469240 7.86571 —16.8850
b 0.0741106




Solutions to I}

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

Cusp shape

= —0.296068 + 0.1298181
= 0.37776 + 2.137051
0.389271 + 0.5836721

0.49245 + 1.791751

2.45715 — 5.837361

—0.296068 — 0.1298181
= 0.37776 — 2.137051
= 0.389271 — 0.5836721

U
a
b
U
a
b

0.49245 — 1.791751

2.45715 + 5.837361




II. 1Y =
(—3u'® —2u?+...+b-3, 3ul®—22u'3+...+2a+5, u'®+2u®+...—3u+2)

(i) Arc colorings

1
aio = \0
1
a1l = —U2
—%u15+11u13+--~+4u—g
az = 3ul® +2uM + - —Tu+3
U
ar = \—ud+u
%u15—3u13+ -~—|—2u—|—%
a2 =\ —uB 7B 4. 4u—1
—u
a5: u
w420t = 20—
az= \ oM —7uB+. —u+1
—%u15+ul4—|— --—|—u—%
a4 = u15 7U13+7U+1
%u15+u14+---—u+%
a1 = _u15+7u13+”._~_u_1
—ut+u?+1
ag = \ub — 2u* +u?
f%u1573u14+~~+13u—12—1
ag = \ 4u!® +3uM 4. —16u+7

(ii) Obstruction class =1

(iii) Cusp Shapes =
4ut +4ur* — 25018 — 1442 +63utt — 69u® +59uB +8u” — 72u8 +47ud — 18uc +25u% — 16u+16



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing

‘@ ul® —14u’ + ... —41lu 44
C2,C11 b +oud 2+ 1

c3,C8 u'® F6urt +o Fdu+1

€4 w20+ 2u 1

Cs, Ce u'® —2u'® 4. £ 3u 42

cr R CIN I S |

9 u'® —6u'® + - —Tu 42

10 ul® +2u'® 4. —3u+2

C12 w4+ 6ult o —du1

10



(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
1 y'® — 16y™ + - — 97y + 16
C2,C11 Yt — 4y 4. 8y +1
C3,C8, C12 Y12y o — 10y + 1
Cyq Y 8yl 4 4yt 1
Ccs, Cg, C10 y16—16y15+--~—y+4
cr YO 15y 4 2y 1
Co Y — 6yl o Ty + 4

11



Solutions to I3

(vi) Complex Volumes and Cusp Shapes

V=1(vol + y=1C)

Cusp shape

1.137400 + 0.1468181
= —0.149955 + 0.4491151
= —0.236497 + 0.4888071

1.79945 — 1.490891

10.63523 + 4.797411

= 1.137400 — 0.1468181
= —0.149955 — 0.4491151
= —0.236497 — 0.4888071

1.79945 + 1.490891

10.63523 — 4.797411

= 0.199163 + 0.7213191
= —0.606622 + 1.0369501
= —0.868785 — 0.2310471

—0.63802 4 4.764611

9.16165 — 6.968741

= 0.199163 — 0.7213191
= —0.606622 — 1.0369501
= —0.868785 + 0.2310471

—0.63802 — 4.764611

9.16165 + 6.968741

= —1.242630 + 0.2154651
= 227494 4 1.858431
= —3.22733 — 1.819171

—4.26568 — 2.084181

10.49854 + 3.933071

—1.242630 — 0.2154651
2.27494 — 1.858431
= —3.22733 + 1.819171

—4.26568 4 2.084181

10.49854 — 3.933071

0.571020 + 0.3395821
0.039795 + 0.8428751
= —0.263501 + 0.4948121

1.12725 — 1.339751

12.02351 + 1.248171

0.571020 — 0.3395821
0.039795 — 0.8428751
—0.263501 — 0.4948121

1.12725 + 1.339751

12.02351 — 1.248171

—0.141358 + 0.6409371
—0.679498 — 1.1447901
0.829793 — 0.2736891

—7.63694 — 0.911481

3.93951 + 0.555641

—0.141358 — 0.6409371
= —0.679498 + 1.1447901
= 0.829793 4 0.2736891

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

—7.63694 4 0.911481

3.93951 — 0.555641

12



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

= 1.369690 + 0.2970621
= 0.132211 — 0.1950261 | —2.78866 + 4.384201 9.70308 — 2.572881
= 0.239022 — 0.2278511

= 1.369690 — 0.2970621
= 0.132211 4+ 0.1950261 | —2.78866 — 4.384207 9.70308 4 2.572881
= 0.239022 + 0.2278511

= —1.376870 + 0.3031081
= —1.97992 — 0.377461 4.35415 — 8.501551 13.9603 + 7.33161
= 2.84050 — 0.08041I

—1.376870 — 0.3031081
—1.97992 4 0.377461 4.35415 4 8.501551 13.9603 — 7.33161
2.84050 + 0.080411

—1.51641 + 0.018331
= —0.780954 — 0.1391061 8.04846 4 0.002681 26.0782 — 3.02871
1.186800 + 0.1966281

—1.51641 — 0.018331
= —0.780954 + 0.1391061 8.04846 — 0.002681 26.0782 + 3.02871
= 1.186800 — 0.1966281

13



I11.
I = (—u'*—u3+- . 4+ b+1, —ua—5u'*+---+3a+12, u®+u'?+...—2u—1)

(i) Arc colorings

az =
ayq =
ayp =
ag =

“3utt+uB+ . +a+6
uMt —2u .. —qu—3

(ii) Obstruction class = —1

(iii) Cusp Shapes
= 4u'? — 2000 + 4u° 4 36u8 — 16u7 — 20u’ + 20u® — 12u* — 4u® + 1202 —4u + 6

14



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
! (u'® +13u 4 4 8u —1)2
C2,C11 w0 +13u? + - — 198u — 23

3,8, C12 u? —u®? 4 -+ + 356u + 599
Cy (u _ 1)30

Cs5, C65 C10 (u® 4wt 4 = 2u —1)?
¢ u?? +u? 4 -+ 48394u — 9199
cy

(u'® — 3ul + .+ du? — 1)2

15



(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
C1 (y15 _ 29y14 Lt 8y _ 1)2
C2,c11 y20 — 5y + ... + 7808y + 529

C3,C8, Cl2 y30 + 3997 + ... 4 402780y + 358801
Cy (y _ 1)30

C5, C6, C10 (y" —13yM + - 4+ 8y — 1)?
c 30 29

7 Yo 4 27y*" 4 - -+ — 796940y + 84621601

Cg (y15+7y14+'+8y_1)2

16



Solutions to I3

(vi) Complex Volumes and Cusp Shapes

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

Cusp shape

0.897290 + 0.2882321
—0.503485 — 0.5594251
0.416988 — 0.2279741

0.184105 — 0.1590761

5.79403 — 0.851941

0.897290 + 0.2882321
—0.347272 4 0.3656221
0.290527 + 0.6470871

0.184105 — 0.1590761

5.79403 — 0.851941

0.897290 — 0.2882321
—0.503485 4+ 0.5594251
0.416988 + 0.2279741

0.184105 + 0.1590761

5.79403 + 0.851941

0.897290 — 0.2882321
—0.347272 — 0.3656221
0.290527 — 0.6470871

0.184105 + 0.1590761

5.79403 + 0.851941

0.200931 + 0.7601381
0.347773 — 0.9006031
0.695074 + 0.5552971

—2.05700 + 4.117251

2.59688 — 3.719291

0.200931 + 0.7601381
= —0.908735 + 0.6741951
—0.754461 — 0.0833971

—2.05700 + 4.117251

2.59688 — 3.719291

= 0.200931 — 0.7601381
0.347773 + 0.9006031
0.695074 — 0.5552971

—2.05700 — 4.117251

2.59688 + 3.719291

0.200931 — 0.7601381
—0.908735 — 0.6741951
—0.754461 + 0.0833971

—2.05700 — 4.117251

2.59688 + 3.719291

—1.224710 + 0.2508951
2.08574 + 1.219711
—3.86630 — 0.925931

—5.28079 — 1.649251

1.60633 + 0.165221

—1.224710 + 0.2508951
= —2.88112 — 1.346271
= 2.86043 + 0.970481

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

—5.28079 — 1.649251

1.60633 + 0.165221
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Solutions to I3

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

Cusp shape

= —1.224710 — 0.2508951
= 2.08574 —1.219711
= —3.86630 4 0.925931

—5.28079 + 1.649251

1.60633 — 0.165221

= —1.224710 — 0.2508951
= —2.88112 4 1.346271
= 2.86043 — 0.970481

—5.28079 + 1.649251

1.60633 — 0.165221

= —0.074720 + 0.7080281
0.611710 + 0.6506801

—8.75399 — 1.812481

—1.85619 + 4.339131

—0.074720 4 0.7080281
0.90095 — 2.368651
0.506407 — 0.3844881

—8.75399 — 1.812481

—1.85619 + 4.339131

—0.074720 — 0.7080281
= 0.611710 — 0.6506801
—1.60975 + 0.814881

—8.75399 + 1.812481

—1.85619 — 4.339131

—0.074720 — 0.7080281
= 0.90095 + 2.368651

u
a
b
u
a
b
u
a
b= —1.60975 — 0.814881
u
a
b
u
a
b
u
a
b= 0.506407 + 0.3844881

—8.75399 + 1.812481

—1.85619 — 4.339131

= 1.30332
—1.64310 + 0.406431
2.14148 4+ 0.529711

—1.05425

9.03940

1.30332
—1.64310 — 0.406431
2.14148 — 0.529711

U
a
b
U
a
b

—1.05425

9.03940

= 1.314200 + 0.2952451
= —0.346248 + 1.2427201
1.35266 — 2.625361

—4.39644 + 5.453241

3.99532 — 6.351301

1.314200 + 0.2952451
—0.55258 + 2.121831
= 0.82195 — 1.530951

> & €| & €

—4.39644 + 5.453241

3.99532 — 6.351301
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Solutions to I3

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

Cusp shape

= 1.314200 — 0.2952451
= —0.346248 — 1.2427201
= 1.35266 + 2.625361

—4.39644 — 5.453241

3.99532 4 6.351301

= 1.314200 — 0.2952451
= —0.55258 — 2.121831
= 0.82195 4 1.530951

—4.39644 — 5.453241

3.99532 4 6.351301

= —1.378140 + 0.3160431

= —1.70922 — 0.184171 2.93922 — 8.016821 7.04132 4 4.896791
= —1.378140 + 0.3160431
= 1.88334 4 0.090681 2.93922 — 8.016821 7.04132 + 4.896791

—2.41375 + 0.286371

—1.378140 — 0.3160431
= —1.70922 + 0.184171
2.62416 4 0.470241

2.93922 4 8.016821

7.04132 — 4.896791

—1.378140 — 0.3160431
= 1.88334 — 0.090681

u
a
b
u
a
b
u
a
b= 2.62416 — 0.470241
u
a
b
u
a
b
u
a
b= —2.41375 — 0.286371

2.93922 4 8.016821

7.04132 — 4.896791

u = —1.43385
a=—1.16104 7.22226 9.97710
b= 1.90536
u = —1.43385
a= 1.32884 7.22226 9.97710
b= —-1.66477
u = —0.339181
a = —2.02164 + 3.015821 —5.98181 8.62820
b= —-0.685704 — 1.0229101
u = —0.339181
a = —2.02164 — 3.015821 —5.98181 8.62820

b= —0.685704 + 1.0229101

19



IV. u-Polynomials

Crossings u-Polynomials at each crossing
1 (u®® 4+ 13u™ + -+ 8u — 1)?)(u'® — 14u™ + -+ — 41u + 4)
S(uP? = 17 4 - — 308u + 178)
e, 011 (u'® + 20! + -+ 2u + 1) (60 + 13u® + - - — 198u — 23)
(WP 420t 4~ 1lu 1)
cs. cs (' + 6u + - 4+ du+ 1) (6 — u? + - 4 356u + 599)
(WP 230 1)
4 ((u—1)*)(u'® +2u" 4+ +2u+1)
(u®? 4 2903 + - - -+ 393216u + 32768)
cs, C (u® +u't - —2u— D)) (u® —2u'® + - +3u+2)
(U =5t 4 — 8u—2)
cr (u® — w4 1) (W0 w4 - 4 48394u — 9199)
(WPt 2210 — 97)
Co (u'® = 3u™ 4 +4u® — 1)) (u'® —6u® 4+ — Tu +2)
(U 1563 4 - 4 964u + 86)
c1o (' +u'* = 2u — D)) (u® 4+ 2u'® + - = 3u+2)
(W = 5utt 4 — 8u—2)
1o (u® 4 6u' - —du 4+ 1)(u® — u? + - 4 356u + 599)

(U4 23u0 e u— 1)

20



V. Riley Polynomials

Crossings Riley Polynomials at each crossing
¢ ((y15 _ 29y14 + .4 Sy _ 1)2)(y16 _ 16y15 4= 97y + 16)
(y** = 33y% 4 - — 1623172y + 31684)
C2, €11 (ylﬁ o 4y15 S — 8y + 1)(y30 _ 5y29 I 7808y + 529)
(Y + 14y 4+ = T3y + 1)
C3, Cs, C12 ("% +12y" + - =10y + 1)(y°" + 39y* + - - - + 402780y + 358801)
(7 + 46y 4+ 13y + 1)
¢ (y =1 (" —8y" +-- —dy +1)
(P2 — 9yt + - — 5368709120y + 1073741824)
socoene | (W0 =13yM 8y = 1))y — 169" + - —y £ 4)
Sy =299 + - — 60y +4)
o (' + 15"+ + 2y +1)
(Y0 4 27y + - — 796940y + 84621601)
(y*% + 25y°1 + - — 27307y + 9409)
co (" + Ty 4 8y = 1))y —6y™ + -+ Ty +4)

(y® + Ty + - — 138956y + T396)
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