12”0005 (K12n0005)
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3) EEFEENEENEEEE

Solving Sequence

9125»10»14?8?5?7?6?3?2?11%01,05,010
A knot diagranﬂ 9 12 8 €4 C7r G C3 C2 Cn

Ideals for irreducible component#ﬂ)f Xpar

I = (2.36971 x 10370 — 2.98861 x 103%4°7 + - - 4 7.91576 x 10%°b — 5.88078 x 107,
—2.37843 x 10%7u® 4 2.97918 x 10%8u" + ... 4+ 7.91576 x 10*°a + 4.16646 x 10°7,
u?? —13u®® + - — 10u + 1)
Igf(a +b+a—-1,a"+a®>—2d> —a+2, u+1)
= (b, —u’a+a® +2au +3u® —a — 5u+4, v —u* +1)
=(a®—3a* +4a®> +b+a—1, a® —3a® +5a® —a® —2a+1, u+1)

* 4 irreducible components of dim¢ = 0, with total 75 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 = (2.37 x 1037u’® — 2.99 x 1038%u’7 + ... 4+ 7.92 x 1035b — 5.88 X
37 _ 37,,58 38,,57 4 ... 35
1037, —2.38 x 103758 4 2.98 x 1038457 4 ... 4 7.92 X 10%%a + 4.17 X
1037, u®® — 13u%® + ... — 10u + 1)

(i) Arc colorings

()

ag =
0
a2 = \u
1
ajg = *UQ
u
ap = _US +u
30.0468u°® — 376.361u°" + - - -
as =\ —29.9366u°® + 377.552u°" + - - -
—97.4057u® + 1230.14u°7 + - - -
as = 43.2007u°® — 546.214u%7 + - - -
81.4771u® — 1025.89u°7 + - - -
as = \ —51.6915u”® 4 650.519u°7 + - - -
—125.970u® + 1593.18u°7 + - - -
ar = 44.4332u%% — 561.763u" + - - -
—81.5367u%® + 1031.41u%7 + - -
ag = 44.4332u°® — 561.763u" + - -
48.4210u® — 610.082u57 + - - -
a3 = \ —39.1740u®® 4 493.545u°7 + - - -
—39.3383u58 + 496.662u°7 + - -
a2 = \0.368728u%® — 5.81774u%" + - --
—u3
a1 =\’ —u® +u
(ii) Obstruction class = —1

+ 458.241u — 52.6350
— 562.231u + 74.2920

—1933.17u + 261.759
+ 862.007u — 117.674

+ 1495.08u — 200.409
— 976.689u + 133.016

)
)
)
—2531.21u + 343.296)
)
)

+ 916.403u — 125.970

— 1614.81u + 217.326
+ 916.403u — 125.970

+ 892.310u — 120.705
— 742.666u + 101.904

- — 738.577u + 96.1780
+16.8281u + 0.227251

(iii) Cusp Shapes = —147.797u%8 + 1865.74u®" + - - - — 2967.33u + 417.985



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing

c1 u #3108 4 420 — 1

Ca,Cs W 5+ 2u—1
€3 u — 5uS® + -+ 4180u — 292

C4,C8 u?? — 20 + -+ 160u — 64
6 u? — 44 —u—1

7, C10 uw?? + 30 + - — 1024u — 1024

Cg, C12 w138+ —10u—1
11 u’ — 130 + -+ 36u — 1




(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing

! v — " . 42542y — 1

C2,C5 Y0 31y 42y — 1
€3 y*? — 33y° + - + 4654184y — 85264

c4,Cs y°0 + 40y°8 + .- — 7168y — 4096
Co ¥ — T4 4+ 1By —1

7, C10 y°? +69y°% + - .- — 21495808y — 1048576

C9, C12 y?? —13y°8 4+ 4+ 36y — 1
C11 Yo+ 79y%8 + - + 36y — 1




Solutions to I}

(vi) Complex Volumes and Cusp Shapes

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

Cusp shape

0.784682 + 0.6156281
= —0.577187 — 0.0168411
0.241820 + 0.7434091

—3.71513 + 1.175731

0.784682 — 0.6156281
—0.577187 4+ 0.0168411
0.241820 — 0.7434091

—3.71513 — 1.175731

—0.989776 + 0.0995851
3.21578 + 0.562601
—0.477754 — 0.0518331

1.37753 — 2.342931

—0.989776 — 0.0995851
3.21578 — 0.562601
—0.477754 4+ 0.0518331

1.37753 + 2.342931

= —0.510073 + 0.8809951
= —0.25877 — 1.720771
= 0.43412 — 1.378091

—5.44078 — 7.866181

—0.510073 — 0.8809951
= —0.25877 + 1.720771
0.43412 + 1.378091

—5.44078 + 7.866181

—0.270574 + 0.8935091
0.10250 — 1.647111
0.067786 — 1.3982401

—6.44229 + 0.850121

—0.270574 — 0.8935091
0.10250 + 1.647111
0.067786 + 1.3982401

—6.44229 — 0.850121

—0.425431 + 0.7809311
= 0.11679 + 1.895991
—0.291336 + 1.2367101

—2.39339 — 3.037621

3.87633 + 3.562821

—0.425431 — 0.7809311
= 0.11679 — 1.895991
= —0.291336 — 1.2367101

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

—2.39339 + 3.037621

3.87633 — 3.562821




Solutions to I V—=1(vol ++/—=1CS) Cusp shape
= —1.116770 4+ 0.0104371
= —1.98632 + 0.234001 2.06662 + 1.381821 0
= 0.470430 + 0.4321407
= —1.116770 — 0.0104371
= —1.98632 — 0.234001 2.06662 — 1.381821 0

0.470430 — 0.4321401

0.549864 + 0.5981851
= —0.916575 + 0.3803491
0.464850 + 0.8603481

—3.74978 + 1.112481

—1.95186 — 2.775861

0.549864 — 0.5981851
—0.916575 — 0.3803491
0.464850 — 0.8603481

—3.74978 — 1.112481

—1.95186 + 2.775861

0.953228 + 0.7192231

= 0.184839 4 0.2967141 | —3.14792 + 4.180971 0
= 0.377691 — 0.5109271
= 0.953228 — 0.7192231
= 0.184839 — 0.2967141 | —3.14792 —4.180971 0

0.377691 + 0.5109271

—0.714347 + 0.3353411
—0.654918 — 0.3460501
—0.524386 — 0.4488391

0.703685 + 0.0294661

6.19093 + 0.459041

—0.714347 — 0.3353411
—0.654918 + 0.3460501
—0.524386 + 0.4488391

0.703685 — 0.0294661

6.19093 — 0.459041

—1.199090 + 0.2757651

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

= —1.074520 — 0.1614211 0.491598 — 1.2205801 0
= 0.135658 — 1.0491501
= —1.199090 — 0.2757651
= —1.074520 + 0.1614211 0.491598 + 1.2205801 0

0.135658 + 1.0491501




Solutions to I}

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

Cusp shape

0.695422 + 0.2397881
—1.38241 — 0.416351
0.572360 + 1.0473201

—1.66131 + 8.152931

—0.65355 — 9.840451

0.695422 — 0.2397881
—1.38241 + 0.416351
0.572360 — 1.0473201

—1.66131 — 8.152931

—0.65355 + 9.840451

—1.205170 + 0.4324611
0.914841 + 0.1017821
0.127563 + 1.2752901

—2.87819 + 2.677241

—1.205170 — 0.4324611
0.914841 — 0.1017821
0.127563 — 1.2752901

—2.87819 — 2.677241

—1.321580 + 0.2903121
1.067150 4+ 0.0119071
—0.293061 + 1.2859201

—2.52983 — 5.563731

—1.321580 — 0.2903121
1.067150 — 0.0119071
—0.293061 — 1.2859201

—2.52983 + 5.563731

0.600679 + 0.2332241
1.54602 + 0.263431
—0.576951 — 0.9424141

0.49550 + 3.306151

3.00875 — 4.911621

0.600679 — 0.2332241
1.54602 — 0.263431
—0.576951 + 0.9424141

0.49550 — 3.306151

3.00875 4 4.911621

0.974533 + 0.9443431

= —0.031805 + 0.5073061 | —4.99278 + 3.485271 0
= 1.139410 — 0.1152321

0.974533 — 0.9443431
= —0.031805 — 0.5073061 | —4.99278 — 3.485271 0

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

1.139410 + 0.1152321




Solutions to I V—1(vol + /—1CS) Cusp shape
u= 0.951583 + 0.9760481
a= 0.53629 — 1.6132471 —5.80099 + 0.666811 0
b= —0.007849 — 1.1976007
u= 0.951583 — 0.9760481
a= 0.53629 + 1.613241 —5.80099 — 0.666811 0
b= —0.007849 + 1.1976007
u = —0.619938
a = —0.614103 0.987384 10.0830
b= —0.379392
u = 1.008230 + 0.9490331
a = —0.79603 + 1.608081 —5.61803 + 6.415731 0
b= 0.203594 + 1.2014007
u=1.008230 — 0.9490331
a = —0.79603 — 1.608081 —5.61803 — 6.415731 0
b= 10.203594 — 1.2014001
u=0.938768 + 1.0399601
a= 0.071965 — 0.5679511 | —8.53769 — 0.574411 0
b= —1.352110 — 0.1090997
u=0.938768 — 1.0399601
a= 0.071965 4 0.5679511 | —8.53769 + 0.574411 0
b= —1.352110 + 0.1090997
= 0.830681 + 1.1326307
a= 0.214753 — 1.11789071 | —9.96117 — 2.300851 0
b= 0.48779 — 1.443801
u= 0.830681 — 1.1326301
0.214753 + 1.1178901 | —9.96117 + 2.300851 0
b= 0.48779 + 1.443801
u=0.79029 + 1.178491
a = —0.187003 + 1.0006601 | —13.0111 — 7.6806.1 0

b= —0.63460 + 1.495011




Solutions to I}

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

Cusp shape

= 0.79029 — 1.178491
= —0.187003 — 1.0006601
—0.63460 — 1.495011

—13.0111 + 7.68061

1.05544 + 0.971891
= —0.008379 — 0.5505531
—1.335610 + 0.2983271

—8.15213 + 7.927201

= 1.05544 — 0.971891

—1.335610 — 0.2983271

—8.15213 — 7.927201

0.91193 + 1.161221
= —0.388353 + 1.1059401
—0.33596 4 1.616131

—14.8409 4 1.76341

0.91193 — 1.161221
= —0.388353 — 1.1059401

U

a

b

U

a

b

U

a = —0.008379 + 0.5505531
b

U

a

b

U

a

b= —0.33596 — 1.616131

—14.8409 — 1.76341

uw= 114928 4 0.92975]
a=—1.11279 + 1.272851

b= 0.615054 1.373961

—8.89854 + 9.773621

w= 114928 — 0.92975]
a=—1.11279 — 1.27285]
b= 0.61505 —1.373961

—8.89854 — 9.773621

u = —0.217989 + 0.4624221
a= 0.352972 4 0.7136631
b= 10.883278 + 0.0056141

—1.01117 — 2.919661

2.05527 + 5.387951

u = —0.217989 — 0.4624221
a= 0.352972 — 0.7136631
b= 10.883278 — 0.0056141

—1.01117 + 2.919661

2.05527 — 5.387951

u= 1.18659 4 0.917471
a= 1.16646 — 1.194401
b= —0.73190 — 1.403561

—11.6847 + 15.23921




Solutions to I}

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

Cusp shape

1.18659 — 0.917471
a= 116646 + 1.194401
b= —0.73190 + 1.403561

u =

—11.6847 — 15.23921

1.14461 + 0.996621
0.96601 — 1.212031
b= —0.49507 — 1.540811

u =

a =

—14.0505 + 6.03901

1.14461 — 0.996621
0.96601 + 1.212031
b= —0.49507 4 1.540811

u =

a =

—14.0505 — 6.03901

—0.442581 + 0.1641631
= 0.19222 + 4.195421
—0.094147 4 0.5878651

0.76407 — 2.309451

—0.54330 + 7.289111

—0.442581 — 0.1641631
= 0.19222 — 4.19542]
= —0.094147 — 0.5878651

0.76407 4 2.309451

—0.54330 — 7.289111

0.321626 + 0.1986101
—1.71356 + 1.096001
0.744198 — 0.4856951

—0.01800 + 3.145261

2.49375 — 2.799791

0.321626 — 0.1986101
—1.71356 — 1.096001
0.744198 + 0.4856951

—0.01800 — 3.145261

2.49375 + 2.799791

0.375910 + 0.0278131
2.24708 + 0.572331
—0.625146 — 0.6633451

1.37130 + 1.436101

4.58545 — 3.4091171

0.375910 — 0.0278131
2.24708 — 0.572331
—0.625146 + 0.6633451

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

1.37130 — 1.436107

4.58545 + 3.409111
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II. IY =(a®*+b+a—1,a*+a®*—2a®> —a+2, u+1)

(i) Arc colorings

—a3—a2—|—a+1)

(
(
(
(
as = (a3+a2a1
(
(
(
(
(

—a3—a2—|—a+1)

ar = a+a®—a-1

ag =

(ii) Obstruction class =1

(iii) Cusp Shapes = —3a® — 24> — a + 10

11



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
c1,Cq =2+ 3u—u+1
C2,Cq Wt ul+u+1
3 ut 4+ 3ud 4+ 4u? + 3u+2
Cs,C8 wtul—u+1
c7,C10 u?
cy, C11 (u+ 1)4
C12 (u— 1)4

12



(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
Cs
€3 vt Ty 44
7, C10 y!
4
Cg,C11,C12 (y—1)

13



(vi) Complex Volumes and Cusp Shapes

Solutions to I3 v—1(vol + /—1C5) Cusp shape
u = —1.00000
a= 0.899232 4 0.400532] | —0.98010 + 7.643381 | 6.92132 — 4.563341

b= —0.547424 — 1.1208707

u = —1.00000
a= 0.899232 — 0.4005321
b= —0.547424 + 1.1208701

—0.98010 — 7.643381

6.92132 4 4.563341

u = —1.00000
a = —1.39923 + 0.325641
b= 0.547424 + 0.5856521

2.62503 + 1.397091

14.5787 — 4.13751

u = —1.00000
a = —1.39923 — 0.325641
b= 0.547424 — 0.5856521

2.62503 — 1.397091

14.5787 + 4.13751

14



III. 1% = (b, —u?a+ a®+2au+3u® —a—5u+4, u®—u?+1)

(i) Arc colorings

as =
a7 =
ag =

—au
2u?a — au — 2a

—au—u2—|—2u—1>

asz =

az = 2u?a — au — 2a

—u?+1
a1l = —U2

(ii) Obstruction class =1

(
(
(
(
-
(
(
(
(
(

(iii) Cusp Shapes = Tu?a — 3au + 3u? — 8a — 9u + 10

15



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
c1,C3,C5 (u? —u+1)3

€2 (u? +u+1)3

C4,C8 u®
C6 (u® = 3u? 4+ 2u+1)2

7, €11 (u® +u? +2u +1)2
Co (u® — u? + 1)
C10 (u3 —u? 4 2u— 1)2
C12 (u3 +u?— 1)2

16



(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
C1,C2,C3 (y2+y+1)3
cs
ca, 8 y°
6 (y° — 5y° + 10y — 1)

c7,C10, C11 (y® + 3y% + 2y — 1)?

Cg, C12 (> —y*+2y—1)

17



(vi) Complex Volumes and Cusp Shapes

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

u= 0.877439 4 0.7448621

a = —0.111778 — 0.5587701 | —3.02413 4+ 4.858011 | 4.05323 — 9.175631
b= 0

u= 0.877439 4 0.7448621

a = —0.428020 + 0.3761871 | —3.02413 4 0.798241 7.63258 +- 1.544431
b= 0

u= 0.877439 — 0.7448621

a = —0.111778 4 0.5587701 | —3.02413 — 4.858011 4.05323 + 9.175631
b= 0

u= 0.877439 — 0.7448621
a = —0.428020 — 0.3761871 | —3.02413 — 0.798241 7.63258 — 1.544431

b= 0

u = —0.754878

a= 1.53980 + 2.667011 1.11345 — 2.029881 15.8142 — 4.65791
b= 0

u = —0.754878

a= 1.53980 — 2.667011 1.11345 + 2.029881 15.8142 + 4.65791
b= 0

18



IV. I} =(a®* —3a*+4a®+b+a—1, a® —3a® +5a®> —a® —2a+1, u+1)

(i) Arc colorings

a®—2a*>—a+2
ag = \—a®+2a2+a—2
—a® +2a*+2a® —3a® — 20 +1
a* —2a3 —a? + 2a

a3—2a2—a+2>

ar = \—a®>+2a®+a—2

0
ag = —a3+2a2+a—2>

—a*+a®+2a% -1
—a®+3a*+a®—5a2—2a+1

o= ()

(ii) Obstruction class =1

(iii) Cusp Shapes = —5a* + 8a® + 8a% — 8a + 4

19



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
c1,Cq wl —3ud +4ut — 2P+ 1
C2,Cq w— w4+t — 20+ 2w —2u+1
c3 (u® — w2+ 1)
Cs,C8 Wt w2t + 203+ 20+ 2u+ 1
c7,C10 u®
cy, C11 (u+ 1)6
C12 (u— 1)6

20



(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
Cs
cs v’ —y* +2y - 1)
7, C10 y°
€9, C11, C12 (y— 1>6

21



(vi) Complex Volumes and Cusp Shapes

Solutions to I} VvV—1(vol + /—1CS)

Cusp shape

u = —1.00000
a = —0.897438 + 0.2011821 1.37919 — 2.828121
b= 0.498832 — 1.0013001

10.11473 + 2.087481

u = —1.00000
a = —0.897438 — 0.2011821 1.37919 + 2.828121
b= 0.498832 + 1.0013001

10.11473 — 2.087481

u = —1.00000
a = 0.500000 + 0.2733461 | —2.75839
b= —0.284920 — 1.1151407

1.72561 + 0.997561

u = —1.00000
a = 0.500000 — 0.2733461 | —2.75839
b= —0.284920 + 1.1151401

1.72561 — 0.997561

u = —1.00000

a= 189744 + 0.201181 1.37919 + 2.828121 9.65966 — 5.361141
b= —0.713912 + 0.3058391

u = —1.00000

a= 189744 —0.201181 1.37919 — 2.828121 9.65966 + 5.361141

b= —0.713912 — 0.3058391

22



V. u-Polynomials

Crossings u-Polynomials at each crossing

1 (u? —u+ 1) (u* — 2u® + 3u® —u + 1) (u® — 3u® + 4u* — 20> 4 1)
(w4 31U 4+ 420 — 1)

o (u? +u+ 1) (u* +u? +u+1)(u® —u® +2u* — 2u® 4+ 2u? — 2u + 1)
(WP 45U 4 4 2u— 1)

c3 (u® —u+1)°(w® —u® +1)%(u" + 3u® + 4u® + 3u + 2)
(U = 5uS® + -+ 4 4180u — 292)

4 uS(ut +u? +u+ 1) (ub — w4 2ut — 203 + 20 — 2u+ 1)
(P =20 + - 4 160u — 64)

s (u? —u+ 1) (u* +u? —u+1)(u® +u® + 2u* + 2u® 4+ 2u? + 2u + 1)
(WP 45U 4 4 2u— 1)

e (u® = 3u® +2u + 1)?)(u* = 2u® 4+ 3u? —u+ 1) (u® — 3u® + - — 20> + 1)
(WP = —u— 1)

7 ur®(u? 4 u? 4+ 2u 4 1) (v + 3u”® 4 - - — 1024u — 1024)

s uS(ut +u? — w4+ 1) (ub +u’ 4 2u? + 203 + 2u® + 2u + 1)

(W = 2u% 4 -+ 160u — 64)

C9 ((u+ D)W —u? +1)*(w® + 13u®® + - — 10u — 1)

1o u(u® —u? + 2u — 1)2(u® + 3u®® + - - — 1024u — 1024)
11 (w4 1)) w4+ u? + 2u+ 1) (u® — 13u®® + -+ + 36u — 1)
c12 (u— 1)) (w® +u? — 1) (W + 130 + - — 10u — 1)

23




VI. Riley Polynomials

Crossings Riley Polynomials at each crossing
c1 (P+y+ D) +2° + -+ 5y + D — 9+ + 87 +1)
(Y =y 4+ 2542y — 1)
e, 5 (V" +y+1°(y" +20° + 3" +y + D(° +3y° + 4y +2y° + 1)
(Y + 31y 4+ 42y — 1)
c3 P +y+ D)@ - +20 - D -+ 27 + Ty +4)
(™ — 33y°% 4 ... + 4654184y — 85264)
c1. s Vot +20° + 307 +y+ D+ 3% + 4yt + 207 + 1)
- (y®° 4 40y®® + - .- — 7168y — 4096)
co (y* = 5y” + 10y — 1)*(y* + 2y° + 7y + 5y + 1)
S0 =y Ayt =207 8y ) (Y - TAY - 5y - 1)
7, ¢10 vy + 3y + 2y — 1)2(y%° 4 69y°8 4 - - — 2.14958 x 107y — 1048576)
c9, 12 (y =1 = v* +2y = 1D)*(y™ - 13y°° +--- + 36y — 1)
c11 (v = D) +3y" +2y = 1)y + 799> + - + 36y — 1)
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