12a1137 (K12a1137)
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A knot diagranﬂ e 3 cs 9 c3 4 o 10 Ca o P o 7 o 601111 >> C5,C10, C12

Ideals for irreducible component#ﬂ)f Xpar
It =3u® - 50+ +b-3, —u® +u®+ -+ 20— 1, u¥ — 30+ +3u+2)

IV =@w?a—u®?+--+b—1, u*? - 11 + -+ a® +u, v Fu®? =203+ 1)
=W +b—u—1, —u*+2u”+a—1, u® —3u* +2u? + 1)

* 3 irreducible components of dim¢ = 0, with total 82 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 = (3u??—5u?® ... 4b—3,

(i) Arc colorings

()

ag =

g O
~—

ag =
1
a3 = _u2
u
ag = \—ud+u
—u? +1
ag = \ gy — 22
—ud 4+ 2u
a0 =\ —ud+u
—ul0 + 508 —8ub +3ut +u?+1
—ut0 4+ 408 — 5ub + 2ut — w2

ul —3ut +2u%+1
—u8 + 4ub — 4

Q
ot
| Il
s e s e s s e Y i N N

1,29 _ 1,28 1

qUT — QU A —ut g
a2 = \ —3u? +5u? + -+ 6u+3

%u297%2+ —3u—3
ar= \ 2u? —3u?® +... —6u—3

329 _ 3928 ... gy — 3
ag = \ 5u?9 — 7u8—|— - —16u -7

1,29 _ 1,28 1

gu® = guP o =2 — 5
aip = \ —q? 2u28+ “+3u+1

(ii) Obstruction class = —1

(iii) Cusp Shapes

—u?24u28 ... +2a—-1, ud

0_3u?9+...4+3u+2)

=4y —
58u?0 —

6’LL28

920u!? —

— 44u®7 + 58u26 + 214u?° —
828u'8 4 88ul” + 1268u'® + 752ul® —

222024 —

596u* 4 376u*? + 1006u>" —
520u'* — 658u!? — 320u'? +

76ull 4+ 234110 — 1442 — 2u® + 148u” + 9218 + 38u® — 30u?* — 80u® — 44u? — 24u — 18



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
1 u® — Tu? 4 — 415u + 136
C2,C3,Cs WO 3w+ +3u+2
€4 u® + 3u®? 4 -+ 4 320u + 128

cs, Cg, C
6T 0 16u ot ut L
€10, C11,C12

9 u? +9u* + -+ 93u+ 6




(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
1 ySO + 5y29 + -+ 4+ 17087y + 18496
C2,C3,C8 930—27929+"'+15y+4
ca y30 — b5y + ... 4 323584y + 16384
06T |80 132y 9yt 1
€10, C11, C12
co 30 + % 4+ ... — 2433y + 36




(vi) Complex Volumes and Cusp Shapes

Solutions to I} vV—1(vol +/—1CS) Cusp shape
u = —0.930902
a= 0.756247 —1.46218 —17.28610
b= —-1.08322

u = —1.089660 + 0.3086621
a= 0.099048 — 1.2057801
b= 1.65581 + 0.204521

6.92010 — 7.026651

2.40937 + 6.275391

u = —1.089660 — 0.3086621
a= 0.099048 + 1.2057801
b= 1.65581 — 0.204521

6.92010 + 7.026651

2.40937 — 6.275391

u = —0.704410 4 0.4361231
a = —1.21026 + 1.245281
b= 0.040668 — 0.4995281

7.95280 + 7.125201

2.76356 — 2.961021

u = —0.704410 — 0.4361231
a = —1.21026 — 1.245281
b= 0.040668 + 0.4995281

7.95280 — 7.125201

2.76356 + 2.961021

u = —0.304786 4 0.7439591
a = —1.46293 + 1.062831
b= —-1.36076 + 1.491771

6.54937 — 11.303501

0.19641 4 8.012511

u = —0.304786 — 0.7439591
a = —1.46293 — 1.062831
b= —-1.36076 — 1.491771

6.54937 4 11.303501

0.19641 — 8.0125171

u = —0.103486 4 0.7652191
a= 1.73841 + 0.044081
b= 1.54138 + 0.390491

3.91072 + 3.076131

—0.68680 — 2.455271

u = —0.103486 — 0.7652191
a= 1.73841 — 0.044081
b= 1.54138 —0.390491

3.91072 — 3.076131

—0.68680 + 2.455271

u = 0.463501 + 0.6140761
a = —1.51718 — 1.190391
b= —0.727847 — 0.5679861

11.82910 + 2.061211

4.42340 — 3.336901




Solutions to I}

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

Cusp shape

0.463501 — 0.6140761
a = —1.51718 + 1.190391
b= —0.727847 + 0.567986.1

u =

11.82910 — 2.061211

4.42340 + 3.336901

u = —0.229240 + 0.6858671
a = —0.139869 — 1.0105701
b= —0.032234 — 1.3834001

—3.39097 — 3.331991

—9.55544 + 5.593261

u = —0.229240 — 0.6858671
a = —0.139869 + 1.0105701
b= —0.032234 + 1.3834001

3.39097 + 3.331991

—9.55544 — 5.593261

u = —0.680122

a= 10.965666 —1.48461 —6.75330
b= —0.665414

u = 1.307540 + 0.3196371

a= 0.353413 + 0.9208971
1.132810 — 0.6006481

8.31617 + 0.837821

4.44779 + 0.177621

1.307540 — 0.3196371
a= 0.353413 — 0.9208971
1.132810 + 0.6006481

8.31617 — 0.837821

4.44779 — 0.177621

1.352520 + 0.1358741
a= 0.381110 + 0.1729111
b = —0.383620 + 0.1930181

3.75541 + 0.779851

—2.27872 4 2.760521

1.352520 — 0.1358741
a= 0.381110 — 0.1729111
b = —0.383620 — 0.1930181

u =

3.75541 — 0.779851

—2.27872 — 2.760521

u = —1.350210 + 0.2008001
a = —0.056070 — 0.3610651
b= 0.555528 — 0.7820921

4.51414 — 3.427681

—0.15581 + 5.801261

u = —1.350210 — 0.2008001
a = —0.056070 + 0.3610651
b= 0.555528 + 0.7820921

4.51414 + 3.427681

—0.15581 — 5.801261




Solutions to I7*

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

Cusp shape

1.38985 + 0.27006.1
—0.489440 + 0.2308421
1.07204 + 1.562701

1.76191 + 6.806411

—4.17068 — 6.449261

1.38985 — 0.270061

= —0.489440 — 0.2308421

1.07204 — 1.562701

1.76191 — 6.806411

—4.17068 + 6.449261

1.42853 + 0.292211
0.046116 — 1.0088801
—2.90289 — 1.592661

12.0906 + 15.06801

4.25091 — 8.344231

1.42853 — 0.292211
0.046116 + 1.0088801
—2.90289 + 1.592661

12.0906 — 15.06801

4.25091 + 8.344231

1.46604 + 0.096491
—0.257035 — 0.9749801
0.50288 — 1.413551

14.8637 — 5.54241

6.83012 + 3.127301

1.46604 — 0.096491
—0.257035 + 0.9749801
0.50288 +1.413551

14.8637 + 5.54241

6.83012 — 3.127301

—1.46325 + 0.210141
—0.110662 + 1.0257701
—1.28614 + 1.878851

18.0378 — 5.02871

7.86103 + 3.204891

—1.46325 — 0.210141
—0.110662 — 1.0257701
—1.28614 — 1.878851

18.0378 + 5.02871

7.86103 — 3.204891

0.142590 + 0.4684771
0.514389 + 0.5353051
0.066704 + 0.3379761

—0.231238 + 0.8787981

—5.31548 — 7.613411

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

0.142590 — 0.4684771
0.514389 — 0.5353051
0.066704 — 0.3379761

—0.231238 — 0.8787981

—5.31548 4 7.613411




II.
Iy = (v*?a—u??+-.-+b—1, u*2—-11u?°+. . - +a’+u, u?34+u??4...—2u®+1)

(i) Arc colorings

- )

0
ag = U
1
a3: u
o= (ats)
—u?+1
ag = \ gy — 22
—u? +2u
—u? +u
—ul'0 4+ 548 — 8ub +3u4+u +1
as = —u0 + 408 — 5u 4 2ut — u?
u6—3u +2u?+1
ar = ud + 4ub — 4yt
< u22a+u22+ —u+1>
u?? +uPt 4 —u? 1
—u2a+ v+ —a+4u
u22+u21+ 4au+1
—u??a+u?t +---—a+u
T—8u® 4. +a+1
a1 = 7u22a+u22+~~7u2a+1
(ii) Obstruction class = —1

(iii) Cusp Shapes = —4u?° + 36u'® — 4u'” — 132u!6 + 32015 + 2444 — 100u!3 —
220u!? + 144u't + 60u'® — 80u® + 24ud + 4ub — 12u® — S8ut + 20u® — 4u? — 2



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
! (u? —5u*? + - 4+ 32u —7)?
Ca,C3,C8 (u® F+u®? 4 =20 +1)2
C4 (U;23_u22+"'—8u+5)2
€5:66: €7 1 46yt 4 18u+ 5
€10, C11, C12
9 (u? —3u* + -+ du — 1)?




(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
c1 (Y 4+ Ty*? + - — 404y — 49)?
C2,C3,C8 (y* —21y* + - — 6y° — 1)
ca (y® — 5y + - + 264y — 25)°
C5, C6, C7 Y0 + 35y + ... — 264y + 25
€10, C11, C12
co W =y -+ 4y - 1)°

10



(vi) Complex Volumes and Cusp Shapes

Solutions to I3 VvV—1(vol + /—1CS) Cusp shape

1.070060 + 0.1822031
= —0.070084 + 1.1564301 2.26450 4 3.605801 | —2.88555 — 4.488581
= 1.59533 — 0.135621

= 1.070060 + 0.1822031
= 0.603866 — 0.2244491 2.26450 4 3.605801 | —2.88555 — 4.488581
= —1.405470 — 0.0264651

= 1.070060 — 0.1822031
= —0.070084 — 1.1564301 2.26450 — 3.605801 | —2.88555 + 4.488581
= 1.59533 + 0.135621

= 1.070060 — 0.1822031
= 0.603866 + 0.2244491 2.26450 — 3.605801 | —2.88555 + 4.488581
—1.405470 4 0.0264651

= —1.15018
= —0.261144 + 0.9800511 5.24303 1.52610
= 1.95558 —0.153611
—1.15018
= —0.261144 — 0.9800511 5.24303 1.52610

= 1.95558 + 0.153611

= 0.285113 4 0.7037451
= —0.120117 + 1.1471101 1.28846 + 7.027771 | —3.56401 — 7.340391
= 0.22592 + 1.526601

= 0.285113 4+ 0.7037451
= —1.49794 — 1.027321 1.28846 + 7.027771 | —3.56401 — 7.340391
—1.14402 — 1.604381

0.285113 — 0.7037451
—0.120117 — 1.1471107 1.28846 — 7.027771 | —3.56401 + 7.340391
0.22592 — 1.526601

0.285113 — 0.7037451
= —1.49794 4 1.027321 1.28846 — 7.027771 | —3.56401 + 7.340391
= —1.14402 4 1.604381

> Q& €| & €| & €| Q& €| 2 €| Q@ &l & €|l & €|l & €| & &
I
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Solutions to I3

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

Cusp shape

0.625021 + 0.3360591
1.106610 — 0.1795241
—0.474160 — 0.6839121

2.66992 — 3.262421

—0.80376 + 2.268151

0.625021 + 0.3360591
—1.18555 — 1.455911
0.343202 + 0.1825771

2.66992 — 3.262421

—0.80376 + 2.268151

0.625021 — 0.3360591
1.106610 4 0.1795241
—0.474160 4+ 0.6839121

2.66992 + 3.262421

—0.80376 — 2.268151

0.625021 — 0.3360591
—1.18555 + 1.455911
0.343202 — 0.1825771

2.66992 4 3.262421

—0.80376 — 2.268151

—0.284234 + 0.6303661
1.56548 + 0.069701
0.841978 + 0.7816511

3.51028 — 2.2922471

—0.17333 + 3.818931

—0.284234 4 0.630366.1
—1.60090 + 1.023041
—0.68342 + 1.612311

3.51028 — 2.2922471

—0.17333 + 3.818931

—0.284234 — 0.630366.1
1.56548 — 0.069701
0.841978 — 0.7816511

3.51028 4 2.292241

—0.17333 — 3.818931

—0.284234 — 0.630366.1
—1.60090 — 1.023041
—0.68342 — 1.612311

3.51028 4 2.292241

—0.17333 — 3.818931

0.143415 + 0.6709931
—0.229021 + 0.7649121
—0.467867 + 1.1597901

—0.452611 — 0.3033521

—7.41146 — 0.404801

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

0.143415 + 0.6709931
1.68536 — 0.022441
1.182440 — 0.4351701

—0.452611 — 0.3033521

—7.41146 — 0.404801
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Solutions to I3

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

Cusp shape

0.143415 — 0.6709931
—0.229021 — 0.7649121
—0.467867 — 1.1597901

—0.452611 4 0.3033521

—7.41146 4 0.404801

0.143415 — 0.6709931
1.68536 + 0.022441
1.182440 + 0.4351701

—0.452611 4 0.3033521

—7.41146 4 0.404801

—1.347540 4 0.2518641
0.317756 — 0.7069921
0.719514 + 0.3271991

4.24683 — 3.024761

—2.12213 + 2.216091

—1.347540 4 0.2518641
—0.312944 — 0.1163701
0.63476 — 1.570841

4.24683 — 3.024761

—2.12213 + 2.216091

—1.347540 — 0.2518641
0.317756 + 0.7069921
0.719514 — 0.3271991

4.24683 + 3.024761

—2.12213 — 2.216091

—1.347540 — 0.2518641
—0.312944 + 0.1163701
0.63476 4 1.570841

4.24683 + 3.024761

—2.12213 — 2.216091

—0.405548 +- 0.4140271
0.39267 — 1.507261
0.861333 — 0.5906441

4.30391 — 0.946731

2.43633 4 4.333101

—0.405548 +- 0.4140271
—1.66459 + 1.464931
0.245747 + 0.5791801

4.30391 — 0.946731

2.43633 4 4.333101

—0.405548 — 0.4140271
0.39267 + 1.507261
0.861333 + 0.5906441

4.30391 + 0.946731

2.43633 — 4.333101

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

—0.405548 — 0.4140271
—1.66459 — 1.464931
0.245747 — 0.5791801

4.30391 + 0.946731

2.43633 — 4.333101
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Solutions to I3

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

Cusp shape

1.41968 + 0.169031
—0.155020 — 0.9488781
—0.25191 — 2.818161

10.07070 + 3.162341

5.66460 — 3.466891

1.41968 + 0.169031

= —0.365183 + 0.5939041

1.25657 + 0.901441

10.07070 + 3.162341

5.66460 — 3.466891

1.41968 — 0.169031
—0.155020 + 0.9488781
—0.25191 + 2.818161

10.07070 — 3.162341

5.66460 +- 3.466891

1.41968 — 0.169031
—0.365183 — 0.5939041
1.25657 — 0.901441

10.07070 — 3.162341

5.66460 +- 3.466891

—1.42608 + 0.119501
—0.215286 + 0.9439251
0.61581 + 2.082771

8.93108 + 1.736361

3.79313 — 2.465901

—1.42608 + 0.119501
0.567183 — 0.2287171
—0.479254 4 0.1739311

8.93108 + 1.736361

3.79313 — 2.465901

—1.42608 — 0.119501
—0.215286 — 0.9439251
0.61581 — 2.082771

8.93108 — 1.736361

3.79313 + 2.465901

—1.42608 — 0.119501
0.567183 + 0.2287171
—0.479254 — 0.1739311

8.93108 — 1.736361

3.79313 + 2.465901

1.41107 + 0.249001
—0.025103 — 0.9550271
—2.65658 — 2.589731

8.92938 + 5.524061

4.27222 — 3.521571

1.41107 + 0.249001
0.505997 + 0.6099971
0.287249 — 0.5964851

8.92938 + 5.524061

4.27222 — 3.521571
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Solutions to I3

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

Cusp shape

= 1.41107 — 0.249007
= —0.025103 + 0.9550271
= —2.65658 4 2.589731

8.92938 — 5.524061

4.27222 + 3.521571

= 1.41107 — 0.249007
0.505997 — 0.6099971
= 0.287249 + 0.5964851

8.92938 — 5.524061

4.27222 + 3.521571

= —1.41586 + 0.276351
= 0.023737 + 0.9761681

6.72129 — 10.595807

1.03092 + 7.477881

= —1.41586 + 0.276351
= —0.565778 — 0.2935991
1.26416 — 1.540711

6.72129 — 10.595807

1.03092 + 7.477881

—1.41586 — 0.276351
0.023737 — 0.9761681
= —2.96691 — 1.960561

6.72129 + 10.595801

1.03092 — 7.477881

= —1.41586 — 0.276351
= —0.565778 4 0.2935991

u
a
b
u
a
b
u
a
b= —2.96691 + 1.960561
u
a
b
u
a
b
u
a
b= 1.26416 + 1.540711

6.72129 + 10.595801

1.03092 — 7.477881

15



L. 1 = (u*+b—u—1, —u*+2u®> +a—1, u® — 3u* +2u? +1)

(i) Arc colorings
1
ag = O
ag —
asz =
ag =

aq =

u® — 3ud + 2u
w® —ut —2u® 4+ 2u? 4 2u

u® —3ud +2u
W —ut =2+ 2u2 4+ u

uwr—ud—2uZ +2u+1
ail = —2u3 4+ 2u+1

(ii) Obstruction class =1

(iii) Cusp Shapes = —4u?* + 8u?

16



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
! (u? 4+ u? — 1)?
C2,C3,Cs wd —3ut +2u% +1
Cyq u6
65706707 (u2 +1)3
€10, C11, C12
9 ub +ut +2u? +1

17



(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
€1 v’ —y* +2y—1)°
Ca,C3,C8 (y® — 3y + 2y + 1)?
Cy y6
65706707 (y+1)6
€10, C11, C12
© v +y* +2y+1)°

18



Solutions to I3

(vi) Complex Volumes and Cusp Shapes

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

Cusp shape

1.307140 + 0.2150801
0.122561 + 0.7448621
0.255138 — 0.8774391

6.31400 4 2.828121

3.50976 — 2.979451

1.307140 — 0.2150801
0.122561 — 0.7448621
0.255138 + 0.8774391

6.31400 — 2.828121

3.50976 4 2.979451

—1.307140 4 0.2150807
0.122561 — 0.7448621
1.74486 — 0.877441

6.31400 — 2.828121

3.50976 4 2.979451

—1.307140 — 0.2150801
0.122561 + 0.7448621
1.74486 + 0.877441

6.31400 4 2.828121

3.50976 — 2.979451

0.5698401

1.75488
1.000000 + 0.7548781

2.17641

—3.01950

— 0.5698401

= 1.75488
= 1.000000 — 0.7548781

> R €|l Q@ €| Q& €| & €|l & €| & &
Il

2.17641

—3.01950
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IV. u-Polynomials

Crossings u-Polynomials at each crossing
c1 (ud +u? = 1)H)(u* —5u®® + - +32u —7)2
(w0 — Tu® + - — 415u + 136)
¢2, 3, Ca (u® — 3u® +2u® + 1) (u® +u?? + - —2u® +1)2
(= 3u* 4 4+ 3u+2)
C4 ub(u? —u?? 4 = 8u+5)% (10 4 3u* + - + 320u + 128)
Cs5,C6,C7

€10, C11, C12

(u? 4+ 1)*) (w0 4+ 16u®® 4 - +u+ 1) (u*® —u®® + .- — 18u + 5)

C9

(u® 4+ u* + 2u? + 1)(u® = 3u®? + -+ 4u — 1)2
(u® +9u + - 4 93u + 6)

20



V. Riley Polynomials

Crossings Riley Polynomials at each crossing

o ((v° =92 +2y = 1)*)(y* + 7y + - — 404y — 49)°

(%0 4+ 5y* + - + 17087y + 18496)
e, 3, Cs ((y° = 3y% + 2y + 1)*) (v — 21y + - — 6y° — 1)?

Sy =21y + - 4 15y +4)

Cyq yo(y** — 5y*? + - + 264y — 25)?
(30 — 5y? .- 4 323584y + 16384)

Cs5,C6,C7

€10, C11, C12

(y+ D)%) (y* + 32y + -+ 9y + 1)(y*® + 359" +

-+ — 264y + 25)

C9

(P +v*+2y+ D) -y + -+ 4y —1)°
(0 + 0 + - — 2433y + 36)
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