12@0003 (K12a0003)

N =N Linearized knot diagam
gf\/@ R

12 3 5 6 8 2 9 11 4 1 12 7 10

\\ — Solving Sequence
1

A knot diagranﬂ 7’11;7478015?89” 1226-—>3—2>2>10—>1-—>C1,65,C9

C11 Cq C3 C2  Ci0 C12
Ideals for irreducible component#ﬂ)f Xpar
I = (—8u” — 7u® + - 4+ 2b— 8u, —8ut —24u? + - +2a— 9, v+ 3u™ 4+ -+ 3u + 1)

Iy = (W®a+b, vla —u® +a® —au+2u® + a — 2u, u* —ud +u? +1)

* 2 irreducible components of dim¢ = 0, with total 100 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

L I = (—8u —7u? + ... 4+ 2b — 8u, —8u” —24u®® + ... +2a—9, u?? +
3udt + ... 4+ 3u2 +1)

(i) Arc colorings

4udt 4+ 12090 4 -+ 4+ 13u® + g>

4u® + 120 + -+ + 13u® +
4u91+%u90+--~—%u2+4u

u’ + 2ud

I

—ult — 12 — 410 — 38 — 48 — 2t + 1
14 _ 9912 — 5910 — 608 — 6ub — 4ut* — w2

Su 4+ 6u0 4 +u+3
as = %u91+u90+-~-—3u2—|—gu
—%u91—u90+~--—1—2‘°’u3—2u2
ay = —u91—5u89+--~—%u3—%u

gu

+ ﬁm N
IS
v

(ii) Obstruction class = —1

(iii) Cusp Shapes = Ju! + 7u® + - + 14u — 1



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
! u?? 450 - 6u+ 1
Ca,Cs W 5 o 6u+1
3 u?? — 50 + - — 5T066u + 15489
C4,C8 u?? — % ...+ 896u + 256
C6 u?? — 30 + ... — 10300u + 2425
c7,C11 u?? = 3u® - 3P 41
Cg, C10, C12 u?+23u + -+ 6u+1




(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
1 Y2 + 9y -+ 46y + 1
c2,C5 Y% + 457 4 4 6y + 1
€3 y2 — 27y + ... — 1648615266y + 239909121
C4, C8 y% + 45y + ... + 1327104y + 65536
C6 y9% — 5yt + ... — 386124150y + 5880625
er, ¢ y? + 23y - 46y + 1
Cy, €10, C12 Y22 + 95y + ..+ 46y + 1




Solutions to I}

(vi) Complex Volumes and Cusp Shapes

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

Cusp shape

u = —0.693479 4 0.7201107
a= 0.620794 + 0.2723941
b= —0.270197 — 0.5267691

—2.50471 4+ 1.327271

u = —0.693479 — 0.7201107
0.620794 — 0.2723941
b= —0.270197 + 0.5267691

a =

—2.50471 — 1.327271

0.137759 + 0.9910331
0.96131 — 2.443961
b= —0.226283 — 1.3483901

u =

a =

—7.08384 — 6.204051

0.137759 — 0.9910331
0.96131 + 2.443961
—0.226283 + 1.3483901

u =

a =

—7.08384 + 6.204051

0.198705 + 0.9891181
1.00312 — 2.597151
—0.30023 — 1.516411

—8.51146 + 2.142581

0.198705 — 0.9891181
1.00312 + 2.597151
—0.30023 + 1.516411

—8.51146 — 2.142581

—0.323111 4 0.9355041
1.045650 — 0.7047821
0.190797 — 0.2184071

—2.70385 — 6.142571

—0.323111 — 0.9355041
1.045650 + 0.7047821
0.190797 + 0.2184071

—2.70385 + 6.142571

0.156856 + 0.9604631
—0.88681 + 2.520951
0.338463 + 1.3637101

—4.30279 — 1.375651

0.156856 — 0.9604631
—0.88681 — 2.520951

b
U
a
b
U
a
b
U
a
b
U
a
b
U
a
b
U
a=
b= 0.338463 — 1.3637101

—4.30279 + 1.375651




Solutions to I}

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

Cusp shape

0.362369 + 0.9777951
1.23952 — 2.659661
—0.32670 — 1.891891

—3.12348 4 7.027401

0.362369 — 0.9777951
1.23952 + 2.659661
—0.32670 4 1.891891

—3.12348 — 7.027401

0.331238 + 0.8958201
1.32460 — 2.960621
—0.54342 — 1.967021

—0.69918 + 4.807241

0.331238 — 0.8958201
1.32460 + 2.960621
—0.54342 4 1.967021

—0.69918 — 4.807241

0.327350 + 0.9924431
—1.17765 + 2.688991
0.32569 + 1.830061

=7.76770 + 3.772421

0.327350 — 0.9924431
—1.17765 — 2.688991
0.32569 — 1.830061

—T7.76770 — 3.772421

—0.233602 + 0.9109101
0.846140 — 1.0332001
0.094081 — 0.3722221

—3.23122 4+ 1.002911

—0.233602 — 0.9109101
0.846140 + 1.0332001
0.094081 + 0.3722221

—3.23122 — 1.002911

0.372819 + 0.9969281
—1.21269 + 2.624431
0.29853 4 1.890321

—5.72377 + 12.126401

0.372819 — 0.9969281
—1.21269 — 2.624431
= 0.29853 — 1.890321

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

—5.72377 — 12.126401




Solutions to I}

V=1(vol + v=1C)

Cusp shape

u = —0.335045 + 0.8667711
= —0.790918 + 0.5692691
= —0.082338 + 0.1795341

—0.38070 — 2.070481

—0.335045 — 0.8667711
= —0.790918 — 0.5692691
—0.082338 — 0.1795341

—0.38070 + 2.070481

0.284068 + 0.8603331
—1.02927 4 3.207171
0.80719 4 1.830211

—1.058000 — 0.2791011

—6.91300 + 0.1

0.284068 — 0.8603331
= —1.02927 — 3.207171
0.80719 — 1.830211

a
b
U
a
b
U
a
b
U
a
b

—1.058000 + 0.2791011

—6.91300 + 0.1

u = —0.427081 4 0.7988571
a = —0.713657 + 0.1210971

b = —0.0301309 + 0.09965551

—0.06045 — 1.883141

u = —0.427081 — 0.7988571
a = —0.713657 — 0.1210971

b = —0.0301309 — 0.09965551

—0.06045 + 1.883141

u = —0.653453 + 0.8854131
a = 1.046580 + 0.5073861
b= —0.445709 + 0.1803411

—2.57991 + 1.440031

u = —0.653453 — 0.8854131
a= 1.046580 — 0.5073861
b= —0.445709 — 0.1803411

—2.57991 — 1.440031

u = —0.668456 + 0.5532511
a= 0.751735+0.1118791
b= 0.203275 — 0.5519411

—1.70083 — 6.184761

0.4+ 7.031771

u = —0.668456 — 0.5532511
a= 0.751735—0.1118791
b= 0.203275 4+ 0.5519411

—1.70083 + 6.184761

0. —7.031771




Solutions to I}

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

Cusp shape

= —0.735212 + 0.8938491
—0.937046 — 0.9315741
1.053810 — 0.2877901

0.60676 — 2.796021

—0.735212 — 0.8938491
—0.937046 + 0.9315741
1.053810 + 0.2877901

0.60676 + 2.796021

0.812449 + 0.8523111
0.778077 — 0.5133371
0.344350 — 0.8597311

3.10988 +- 3.405611

0.812449 — 0.8523111
0.778077 + 0.5133371
0.344350 + 0.8597311

3.10988 — 3.405611

—0.863378 + 0.806506.1
0.305173 — 0.3498151
0.99000 + 1.678721

—0.06562 + 2.041231

—0.863378 — 0.806506.1
0.305173 + 0.3498151
0.99000 — 1.678721

—0.06562 — 2.041231

—0.727666 + 0.9410581
1.26854 + 0.942091
—0.832530 4 0.7471991

—3.02486 — 6.796771

—0.727666 — 0.9410581
1.26854 — 0.942091
—0.832530 — 0.7471991

—3.02486 + 6.796771

0.854175 + 0.8326321
0.906340 — 0.2938781
0.603181 — 0.7749791

4.74497 — 3.829991

0.854175 — 0.8326321
0.906340 + 0.2938781
0.603181 + 0.7749791

>~ & S| @ €|l @ 8> @ 8| @ 8|l 9@ &8 Q@ 8| & 8|l & 8|l o &

4.74497 + 3.829991




Solutions to I}

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

Cusp shape

= —0.841430 + 0.8563181
= 0.476794 — 1.0943601
1.98535 + 1.567041

5.88107 — 3.203321

—0.841430 — 0.8563181
0.476794 + 1.0943601
1.98535 — 1.567041

5.88107 + 3.203321

—0.854533 + 0.8455971
= —0.579807 + 0.7868081
—1.63230 — 1.815491

6.71455 4 2.117911

—0.854533 — 0.8455971
—0.579807 — 0.7868081
—1.63230 4 1.815491

6.71455 — 2.117911

—0.878203 + 0.8228091
—0.539802 + 0.3214311
—1.06748 — 1.956731

4.90178 4+ 4.971001

—0.878203 — 0.8228091
—0.539802 — 0.3214311
—1.06748 4 1.956731

4.90178 —4.971001

0.852963 + 0.8521441
—0.800671 + 0.2661451
—0.530329 4 0.6765151

6.97495 4 0.838181

0.852963 — 0.8521441
—0.800671 — 0.2661451
—0.530329 — 0.6765151

6.97495 — 0.838181

—0.887379 + 0.8180681
0.538898 — 0.2049421
0.93986 + 2.006331

2.49798 4- 10.212801

= —0.887379 — 0.8180681
0.538898 + 0.2049421
= 0.93986 — 2.006331

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

2.49798 — 10.212801




Solutions to I}

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

Cusp shape

= —0.562885 + 0.5465001
= —0.780726 — 0.2167051
—0.215186 + 0.3549681

0.65863 — 1.833461

3.56478 4 4.164121

—0.562885 — 0.5465007
—0.780726 + 0.2167051
—0.215186 — 0.3549681

0.65863 + 1.833461

3.56478 — 4.164121

0.791164 + 0.9323857
= —0.309000 + 0.9071161
0.212321 + 0.8795981

2.86189 + 2.608031

0.791164 — 0.9323851
—0.309000 — 0.9071161
0.212321 — 0.8795981

2.86189 — 2.608031

0.868970 + 0.8865511
—0.621192 + 0.030063.1
—0.516416 + 0.3574131

7.82228 4 2.102261

0.868970 — 0.8865511
—0.621192 — 0.0300631
—0.516416 — 0.3574131

7.82228 — 2.102261

—0.811671 + 0.9409941
—1.53622 — 1.733591
1.94836 — 1.800461

5.61602 — 2.961041

—0.811671 — 0.9409941
—1.53622 + 1.733591
1.94836 + 1.800461

5.61602 4 2.961041

—0.101784 + 0.7497351
—0.06658 + 1.440041
0.335460 + 0.3793581

—1.52871 — 1.626351

—6.71018 + 4.396121

= —0.101784 — 0.7497351
—0.06658 — 1.440041
= 0.335460 — 0.3793581

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

—1.52871 + 1.626351

—6.71018 — 4.396121

10



Solutions to I}

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

Cusp shape

= 0.817197 4 0.9491881
= 0.048839 — 0.8629651
—0.386052 — 0.7275951

6.67073 + 5.377971

0.817197 — 0.9491881
= 0.048839 + 0.8629651
—0.386052 + 0.7275951

6.67073 — 5.377971

—0.814785 + 0.9542231
1.69477 + 1.600121
—1.59575 4 2.036921

6.37439 — 8.330821

—0.814785 — 0.9542231
1.69477 — 1.600121
—1.59575 — 2.036921

6.37439 4+ 8.330821

0.808320 + 0.9618731
= —0.046540 + 0.9954461
0.445311 + 0.8277801

4.34172 4 10.020201

0.808320 — 0.9618731
—0.046540 — 0.9954461
0.445311 — 0.8277801

4.34172 — 10.020201

0.881563 + 0.9036021
0.610721 + 0.1847161
0.623658 — 0.1578521

6.33441 + 6.262531

0.881563 — 0.9036021
0.610721 — 0.1847161
0.623658 + 0.1578521

6.33441 — 6.262531

0.848258 + 0.9371371
—0.161914 — 0.5857961
—0.428433 — 0.4094141

7.66246 4 4.264511

0.848258 — 0.9371371
= —0.161914 + 0.5857961
= —0.428433 + 0.4094141

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

7.66246 — 4.264511

11



Solutions to I}

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

Cusp shape

= —0.801039 + 0.9798171
—1.71580 — 1.326591
0.99814 — 1.855071

—0.60469 — 8.231421

—0.801039 — 0.9798171
—1.71580 + 1.326591
0.99814 + 1.855071

—0.60469 + 8.231421

—0.816244 4 0.9794171
1.80600 + 1.382481
—1.02650 + 2.120211

4.40958 — 11.257501

—0.816244 — 0.9794171
1.80600 — 1.382481
—1.02650 — 2.120211

4.40958 4+ 11.257501

0.868306 + 0.9338531
0.389282 + 0.4905021
0.576752 + 0.2226561

6.23833 + 0.207321

0.868306 — 0.9338531
0.389282 — 0.4905021
0.576752 — 0.2226561

6.23833 — 0.207321

—0.818315 + 0.9866531
—1.83442 — 1.343551
0.89789 — 2.148921

1.9667 — 16.53281

—0.818315 — 0.9866531
—1.83442 + 1.343551
0.89789 + 2.148921

1.9667 4 16.53281

0.674010 + 0.2033481
0.613340 + 0.206566.1
0.37126 — 1.444911

—3.20101 — 8.379381

0.15662 + 6.120051

0.674010 — 0.2033481
0.613340 — 0.2065661
0.37126 + 1.444911

> Q& €|l & €|l & €| Q& €| Q2 &) Q@ &)l Q@ €|l & €|l & &> & &
I

—3.20101 + 8.379381

0.15662 — 6.120051

12



Solutions to I}

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

Cusp shape

= 0.628567 + 0.2001157
= —0.621094 — 0.3439851
—0.365652 + 1.3659601

—0.69747 — 3.451101

3.26566 + 2.679651

0.628567 — 0.2001157
= —0.621094 + 0.3439851
—0.365652 — 1.3659601

—0.69747 + 3.451101

3.26566 — 2.679651

0.642317 + 0.1163201
0.360274 + 0.3273241
0.215439 — 1.3900601

—5.03596 — 0.378331

—2.76050 — 0.078451

0.642317 — 0.1163201
0.360274 — 0.3273241
0.215439 + 1.3900601

—5.03596 + 0.378331

—2.76050 + 0.078451

—0.444878 4 0.3396141
= —1.085110 — 0.3651531
—0.430908 + 0.1983361

1.18331 — 0.984471

6.29127 + 3.058901

—0.444878 — 0.3396141
—1.085110 + 0.3651531
—0.430908 — 0.198336.1

1.18331 + 0.984471

6.29127 — 3.058901

0.318472 + 0.4475291
1.53585 + 1.383521
0.982985 — 0.7587581

0.26493 4 2.754051

2.72287 + 0.069031

0.318472 — 0.4475291
1.53585 — 1.383521
0.982985 + 0.7587581

0.26493 — 2.754051

2.72287 — 0.069031

0.440699 + 0.2962621
—1.026060 — 0.9073081
—0.574497 + 1.035600.1

1.09659 — 1.790421

4.77815 + 4.519161

0.440699 — 0.2962621
= —1.026060 + 0.9073081
= —0.574497 — 1.0356001

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

1.09659 + 1.790421

4.77815 — 4.519161

13



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

= —0.484962 + 0.1575851

= 1.300650 + 0.1774631 | —0.44498 4 3.104751 2.64129 — 3.312181
0.544891 — 0.1244381

—0.484962 — 0.1575851

= 1.300650 — 0.1774631 | —0.44498 — 3.104757 2.64129 + 3.312181

U
a
b
U
a
b= 0.544891 + 0.1244381

14



II. I¥ = (u?a+ b, v?a —u3+a® —au+2u® +a — 2u, u* —u® +u?+1)

(i) Arc colorings

az =

—ua + 2a
—uda — 2ua — au

—uda — 2u%a —au+1

w3
u3+u

—u? -1
w—u?-1

(ii) Obstruction class =1

—wa+ui+2a—u+1
ag =

aip =

a1 =

Q
S
| [\~]
I
/—\/—\/—\/\/‘\Q/—\/—\/—\/‘\/—\
N

(iii) Cusp Shapes = —u3a + 4u?a — u® — 2au — 2u® + a + 2u — 2

15



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
c1,C3,C5 (u? —u+1)*
€2 (u? +u+1)*
C4,C8 u®
€65 €9, C10 (u* —u? 4+ 3u? — 2u +1)?
cr (uh —ud + u? +1)2
c1 (u* +u® +u? +1)?
C12 (u4 +ud +3u? + 2u+ 1)2

16



(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
C1,C2,C3 (y2+y+1)4
Cs
ca, 8 y®
Cg, Co, C10 (y4+5y3+7y2+2y+1)2
C12
e, C11 (W + 92+ 32 + 2y +1)2

17



(vi) Complex Volumes and Cusp Shapes

Solutions to I3 v—1(vol + /—1C5) Cusp shape
u = —0.351808 4 0.7203421
a = —1.54112 — 0.214921 —0.211005 + 0.6147781 2.20786 + 0.046551

b = —0.500000 — 0.8660251

u = —0.351808 + 0.7203421
0.58443 + 1.442111 —0.21101 — 3.444991 | —2.55284 + 7.823411
b = —0.500000 + 0.8660251

u = —0.351808 — 0.7203421
a = —1.54112 + 0.214921 —0.211005 — 0.6147781 2.20786 — 0.046551
b = —0.500000 + 0.8660251

u = —0.351808 — 0.7203421
= 0.58443 — 1.4421171 —0.21101 + 3.444991 | —2.55284 — 7.823411
—0.500000 — 0.8660251

0.851808 + 0.9112921
—0.576953 — 0.2830881 6.79074 4 5.193851 2.09237 — 4.440581
—0.500000 + 0.8660251

0.851808 + 0.9112921
= 0.533637 — 0.3581121 6.79074 4 1.134081 2.75261 — 0.959111

= 0.851808 — 0.9112921
= —0.576953 + 0.2830881 6.79074 — 5.193851 2.09237 + 4.440581
= —0.500000 — 0.8660251

= 0.851808 — 0.9112921
= 0.533637 + 0.3581121 6.79074 — 1.134081 2.75261 4 0.959111

b
U
a
b
U
a
b = —0.500000 — 0.8660251
U
a
b
U
a
b = —0.500000 + 0.866025.1

18



ITI. u-Polynomials

Crossings u-Polynomials at each crossing
‘1 (u? —u+ 1)) (W + 456" + - 4 6u + 1)
C2 (u? 4+ u+ D)W + 50 + -+ 6u+1)
C3 (u? —u+1)H) (2 — 5u' + - - - — 57066u + 15489)
e uB(u”? — u? 4 - + 896u + 256)
€5 (w? —u+ D) (u”? + 50" + -+ 6u+ 1)
Co ((u* —u® + 3u? — 2u+ 1)) (u*? — 3u”" + - -+ — 10300u + 2425)
¢ (u* —u® +u? +1)%) (6% = 30 + -+ 3u? + 1)
Co, €10 (u* —u® +3u® = 2u + 1)) (u®? +23u 4 - + 6u +1)
c11 (u* 4+ u® +u? + 1)) (W = 3u™ + -+ 3u? +1)
c12 ((u* 4w + 3u® 4+ 2u + 1)%) (u”? 4+ 230" 4 - + 6u + 1)

19



IV. Riley Polynomials

Crossings Riley Polynomials at each crossing
“ (P +y+ 1M @2 + 99 + -+ 46y + 1)
c2,¢5 (P +y+ DY 2 + 459" + - + 6y +1)
€3 (% +y+ DY — 27y° + -+ — 1.64862 x 10% + 2.39909 x 10°)
c 8,92 91
4, Cs y°(y”* + 457" + - - + 1327104y + 65536)
cs (y* +5y° + Ty* + 2y + 1)°
(P — 5yt - — 386124150y + 5880625)
c7, 11 (W + 12+ 32+ 20+ D)2 + 23y + - + 6y + 1)
C9, €10, C12 ((y* + 5y + Ty + 2y + 1)) (y* + 95y + - + 46y + 1)

20



