12”0315 (K12n0315)

67N

! Linearized knot diagam

[ \\Lﬁ) B e
S~ /“
W

S 411»37a8ﬁ 12622 >12>5>10 > 9 —>> C4,08C12
A knot d1agra €11 C C2 €1 C5  Ci0

Solving Sequence

Ideals for irreducible component#ﬂ)f Xpar

I = (1.20606 x 10%u*® — 5.58942 x 10°3u*? + - - + 5.03135 x 10°%b + 2.95975 x 10°4,
—3.18519 x 10534 — 8.78761 x 10542 + - .- 4 1.45909 x 10°°a + 5.45810 x 10°,
M5yt 420 - 29)
I = (—u® +u® —u” +ut +2u® —u? +b+u, 3u® - 3u” 4 5u® — 20 +ut - 2u — Tu? a4 u— 6,
' —u® + 208 — " w8 —u® — 2ut — 3u® 1)

I =W’ +b+u, a u* +u® +u?+u+1)

* 3 irreducible components of dim¢ = 0, with total 58 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} = (1.21 x 10%3u*3 —
—3.19 x 10%3u*3 —

10547

-4+ 5.03 X 10%3b + 2.96 x
.4 1.46 x 10%%°a + 5.46 X

5.59 x 1053u*2 4.
8.79 x 10%4u42 + ..

106, u*?t — 5u*3 4 ... 4 42u — 29)
(i) Arc colorings
1
aq
ajl = ( )
o= ()
0.0218300u*3 + 0.602265u*2 + - - - + 35.6982u — 37.4075
a7 = \ —0.239709u%% + 1.11092u2 + - - - 4 27.7492y — 5.88261
0.116480u*? — 0.214561u*? + - - - + 34.2011u — 22.6591
ag = \ 0.196318u%3 — 1.07204u*2 + - - - + 10.5743u + 4.08103
—0.264193u*3 4 0.881362u*2 + - - - — 44.3354u + 34.0722
0.396645u*3 — 2.17462u*? + - - - — 57.8387u + 23.3029
—0.217879u*® + 1.71318u*2 + - - - 4 63.4475u — 43.2901
a6 = \ —0.239709u*® + 1.11092u*2 4 - - - + 27.7492u — 5.88261
0.00263508u*3 — 0.985931u*% + - - - — 67.9139u + 53.2351
ag = 0.161780u*3 — 1.07286u*? + - - - — 34.3822u + 20.2044
—0.00400046u*3 — 0.634908u*2 + - - - — 61.3639u + 45.2296
a1 = \ —0.0666468u* + 0.211695u42 + - - - — 20.8403u + 10.9869
—0.136976u*% — 1.16465u*2 + - - - — 39.2384w + 65.9737
as = \ —0.0834339u*? + 0.546656u*2 + - - - + 17.1001u — 4.86412
—1.27373u*3 + 6.20997u*2 + - - - 4 44.8550u + 10.4545
a10 = \ —0.337820u*® + 1.39778u*2 + - - - — 9.87916u + 17.6646
0.157901u*3 — 1.21230u*? + - - - — 74.0140u + 41.4809
a9 = \0.325629u*% — 1.96751u*2 + - - - — 60.8611u + 31.4254
(ii) Obstruction class = —1

(iii) Cusp Shapes = 0.287876u*3 — 2.76272u*2 + - - .

—100.619u + 56.2787



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
€1 u* + 61u*® + - - + 654834u + 3025
C2,C5 utt +u* o 45920 4 55
3 ut 4 5ut 4+ — 420 — 29
Ca ut 4 2u® 4+ 4 583u — 121
6 utt —6ut £ 10u -1
cr utt —u® 4 2950 + 229
8, C11,C12 Mt — o —113u—11
Co utt + 520" + .- —10437016u — 496609
c10 ut 4+ 6ut -+ 248u + 80




(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
a1 yM — 157y 4 ... — 380470856606y + 9150625
€2, Cs y* —61y* + ... — 654834y + 3025
€3 y* 4+ 13y" + - 4+ 12678y + 841
€4 y* 4+ 52y% ... — 193721y 4 14641
Ce M a8y + 1
cr y* —y* o — 491439y 4 52441
8, C11,C12 y*t — 33y + ... — 24187y + 121
Co Y+ 104y* 4 - - - — 91222464416576y + 246620498881
c10 Y™ —12y% + ... — 113984y + 6400




Solutions to I}

(vi) Complex Volumes and Cusp Shapes

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

Cusp shape

u = —0.646694 + 0.7097101
a = —1.44530 — 0.260001
b= 0.754661 — 1.0330901

—0.73884 + 3.578231

—2.03363 — 1.235091

u = —0.646694 — 0.7097101
= —1.44530 + 0.260001
b= 0.754661 + 1.0330901

—0.73884 — 3.578231

—2.03363 + 1.235091

u= 0.560756 4+ 0.9061931
a= 0.988565 — 0.3822041
b= —0.479339 — 0.3556741

—0.07583 — 2.235711

0.15264 + 3.250001

uw= 0.560756 — 0.9061931
a= 0.988565 + 0.3822041
b= —0.479339 + 0.3556741

—0.07583 + 2.235711

0.15264 — 3.250001

u = —0.931877
a= 10.852980
b= —0.358962

1.95891

7.69720

u = —0.134801 + 1.0608701
a= 0.326691 — 0.4055781
b= —0.036301 — 1.3771501

8.47609 + 2.029641

8.25034 — 3.543081

u = —0.134801 — 1.0608701
a= 0.326691 + 0.4055781
b= —0.036301 + 1.3771501

8.47609 — 2.029641

8.25034 + 3.543081

uw=0.494156 + 0.9667311
= —0.87020 4 1.188361
b= 0.641372 + 0.8249841

0.09327 — 2.720341

1.39183 + 2.415101

uw=0.494156 — 0.9667311
a = —0.87020 — 1.188361
b= 0.641372 — 0.8249841

0.09327 4- 2.720341

1.39183 — 2.415101

w=0.229114 + 0.8825471
a= 2.27817+0.134161
b= —1.118850 — 0.0224521

—4.56670 + 1.095871

—0.21127 + 1.600511




Solutions to I}

V=1(vol + v=1CS)

Cusp shape

= 0.229114 — 0.8825471
= 227817 —0.134161
= —1.118850 + 0.0224521

—4.56670 — 1.095871

—0.21127 — 1.600511

0.715929 + 0.8201561
1.31822 — 0.956041
—0.82920 — 1.280381

—7.86621 — 0.054761

—0.99221 + 1.865821

0.715929 — 0.8201561
1.31822 + 0.956041
= —0.82920 + 1.280381

—7.86621 4 0.054761

—0.99221 — 1.865821

= 0.499429 + 0.7406181
= —1.013390 + 0.1715931
= 1.145160 — 0.5477241

—0.68618 — 1.344461

1.50024 + 5.168111

= 0.499429 — 0.7406181
= —1.013390 — 0.1715931
= 1.145160 + 0.5477241

—0.68618 + 1.344461

1.50024 — 5.168111

0.689773 + 0.9251881
0.426003 — 0.4821771
—1.30573 + 1.094751

—7.53216 — 5.341201

—0.67544 + 3.862071

0.689773 — 0.9251881
= 0.426003 + 0.4821771
= —1.30573 — 1.094751

—7.53216 + 5.341201

—0.67544 — 3.862071

= 0.148274 4 0.8282161
= —2.47783 — 1.746231
= —0.277976 + 0.0179951

—4.75567 — 2.812091

2.57862 + 7.297041

= 0.148274 — 0.8282161
= —2.47783 + 1.746231
= —0.277976 — 0.0179951

—4.75567 + 2.812091

2.57862 — 7.297041

= —0.973154 + 0.7473961
= 0.544042 4 0.6186441
= —1.19354 — 0.905681
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—12.93820 — 0.763421

—3.80369 + 0.1




Solutions to I}

V=I(vol + V=1CS)

Cusp shape

= —0.973154 — 0.7473961
= 0.544042 — 0.6186441
= —1.19354 + 0.905681

—12.93820 4 0.763421

—3.80369 4 0.1

—0.519846 + 1.1443101
—1.36543 — 0.795611
0.887391 — 0.8160161

0.76786 + 6.704781

0. —7.250341

—0.519846 — 1.1443101
= —1.36543 4+ 0.795611
= 0.887391 + 0.8160161

0.76786 — 6.704781

0.+ 7.250341

= —0.676167 + 0.3061091
= —1.147500 — 0.6726971
= 0.803888 + 0.6514551

—1.75012 — 2.064721

—2.87061 + 3.923031

= —0.676167 — 0.3061091
= —1.147500 + 0.6726971
= 0.803888 — 0.6514551

—1.75012 4 2.064721

—2.87061 — 3.923031

1.191210 + 0.4901151
0.654463 — 0.6678221
—1.082710 + 0.7757361

—9.49734 + 7.113061

1.191210 — 0.4901151
= 0.654463 + 0.6678221
= —1.082710 — 0.7757361

—9.49734 — 7.113061

= —0.605021 + 1.1465201
= 1.059940 + 0.2535441
= —0.731247 + 0.4411541

4.82729 + 5.419051

= —0.605021 — 1.1465201
= 1.059940 — 0.2535441
= —0.731247 — 0.4411541

4.82729 — 5.419051

= —0.103748 + 0.6844431
= 1.224370 + 0.5609551
= —0.043528 + 0.5804991

1.21862 — 0.910871

6.00533 + 4.556291




Solutions to I}

V=1(vol + v=1C)

Cusp shape

= —0.103748 — 0.6844431
= 1.224370 — 0.5609551
—0.043528 — 0.5804991

1.21862 + 0.910871

6.00533 — 4.556291

0.679096
= —0.424824
0.727825

U
a
b
U
a
b

—1.43381

—8.35220

u = —0.806563 + 1.0491201
a= 1.29333 4+ 0.620581
b= —1.01794 + 1.203831

—11.95870 + 7.262711

u = —0.806563 — 1.0491201
a= 1.29333 — 0.620581
b= —-1.01794 — 1.203831

—11.95870 — 7.262711

u = —0.042706 + 0.6230071
a = —0.75781 4 1.693261
b= 0.35910 + 1.528361

6.53095 — 1.241411

1.101277 + 0.8466501

u = —0.042706 — 0.6230071
a = —0.75781 — 1.693261
b= 0.35910 — 1.528361

6.53095 + 1.241411

1.101277 — 0.8466501

u= 0.827601 + 1.1220301
a = —1.017800 + 0.0897581
b= 0.781744 4 1.0414201

0.99079 — 7.760491

u= 0.827601 — 1.1220301
a = —1.017800 — 0.0897581
b= 0.781744 —1.0414201

0.99079 + 7.760491

u = —0.69348 + 1.237621
a = —0.128890 — 0.2322421
b= 0.593220 + 0.5229801

0.81092 + 1.602551

u = —0.69348 — 1.237621
a = —0.128890 + 0.2322421
b= 0.593220 — 0.5229801

0.81092 — 1.602551




Solutions to I}

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

Cusp shape

= 0.76866 + 1.229581
= 1.209600 — 0.4527531
—1.12581 — 1.158291

—7.1426 — 14.02881

0.76866 — 1.229581
1.209600 + 0.4527531
= —1.12581 + 1.158291

u
a
b
u
a
b

—7.1426 + 14.02881

1.70367 + 1.245301
0.0487407 + 0.13117201
b= 0.091200 — 0.3271271

u =

—0.527893 4 0.1879661

uw= 1.70367 —1.245307
0.0487407 — 0.13117201
0.091200 + 0.3271271

—0.527893 — 0.187966.1




IL Iy =(—u4ud—u +ur+2u® —u?+b+u, 3ud —3u"+-.-+a—
6, u® —u® +2ud —u” + u® — u® — 2u* — 3u? —1)

(i) Arc colorings

= )

an—()
o= ()
—3u8 —|—3u —5ul +2u® —ut 4+ 22U+ Tu —u+6
ar = — St u  —ut =203+l —u
u9—3u +3u” — 3u’ +u —ut—ut 4+ 5u2 —2u+3
ag = 2u? — 28 +2u” —ut — P 4w —2u—1
u’ — b +u —u?—2u+1
Y4 u” +ub —3ud —3u?—3u—3
u9 4y8 —|—4u — 5ub —|—2u —2ut +8u? —2u+6
ag = w — w4+ u’ —ut— 2w+t —u
2u? — 8ud —|—9u — 10u’ +4u — 3ut + 14u? — 6u + 11
az = w —utFuT —ut =2 —u—1
2u? — 5ud —|—6u — 5ub 4+ 2u® — 2u* — 2u3 + Tu? — Su+4
ap = u? +2u8 —u® —3ud — 2w —u—14
—5u® + 13u® —17u + 15u8 — 6u® +5u +5u® — 17u? + 16u — 13
as = —uwd 4w =28+ —ut 4w+ 202 +3
—8u? +7u —10u” + ub +5ut + 17u® — w2 + 1du+5
aip = w? —ud 420" —ub 4w —ut — 203 — 3u

200 4+ 2u” + ub — u* — 6ud — 4u? —5u—3
a9 = \ —9+3u —3u"+3u — WP +ut+ud -5 +2u—3

(ii) Obstruction class =1

(iii) Cusp Shapes = 4u? — u® + v + 3ub — 2u® — 5u* — 11u3 — 2u® — 4u — 3
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(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
€1 uw'® — 10u° + 37u® — 58u” + 70u® — 51u® + 29u* — 27wl + 4w —u+ 1
C2 w'® + 60 + 13u® + 100" — 6u’® — 19u® — 15u* — 3u® + 4u? + 3u + 1
€3 w —w? 20— b - —2ut -3 -1
C4 w430+ 205+ — it w2+ u—1
Cs w'® — 60 + 13u® — 10u” — 6u® + 19u° — 15u* + 3u® + 4u? — 3u + 1
e ul® + 30 4+ 6u® + Tu” + 4u® — 3u® —6ut — 20 + 4 +du+1
cr uwl® — 7u® — 1207 + 1608 + 400® + 270t — WP +u—1
Cs u'® — 6ud + 207 + 13u8 — 8u® — 11u* + 9u® + 2u® — 2u + 1
2 u'® + 0 +15u8 + 37u8 + 16u* — 9 —8u? —u +1
c10 ul® —u® + 208 — 110" + 160’ + 6u° — 17u* — 510> + 104u? — 53u+5
C11,C12 ' — 6u® — 207 + 13u8 + 8u® — 11u* — 9u® + 20> + 2u+ 1
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(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
1 y'0—26y° + -+ Ty+1
Ca, C5 yt0 — 10y° + 37y% — 58y" + 70y° — 51y° + 29yt — 27y + 4y —y + 1
€3 Y10 + 3y + 4% — 3y — 15¢° — 19¢° — 6y* + 10y + 13y% + 6y + 1
Ca Y0 + 6y 4+ 13y% + 10y7 — 6y% — 19¢y° — 15y* — 39> + 49> + 3y + 1
6 Y0 4+ 397 4 2y° 4 5y” + 615 — 3¢° + 129* — 20y° + 209% — 8y + 1
cr g 140 4 —y 1
Cg,C11,C12 y10—12y9—|—-~-+18y2+1
Co y'0+29y7 + - — 17y + 1
10 9
10 y o +3y” +---— 1769y + 25

12



(vi) Complex Volumes and Cusp Shapes

Solutions to I¥ vV—1(vol +/—1CS) Cusp shape
u = —0.970948
a= 0.125163 —0.629142 4.19170
b= 0.485263

u = 0.275604 4 0.8918181
a = —0.521340 4 1.2272101
b= 0.12415+ 1.53429]

6.96867 — 2.450821

2.80943 + 5.141501

u= 0.275604 — 0.8918181
a = —0.521340 — 1.2272101
b= 0.12415 — 1.534291

6.96867 4 2.450821

2.80943 — 5.141501

u = —0.488238 + 0.9586091
a = —1.23025 — 0.710231
b= 0.673452 — 0.9568701

0.20069 + 4.401881

3.38083 — 6.403821

u = —0.488238 — 0.9586091
a = —1.23025 + 0.710231

0.20069 — 4.401881

3.38083 + 6.403821

b= 0.673452 + 0.9568701

u= 126392

a = —0.608152 1.41391 —8.87500
b= 0.615015

u= 0.634722 + 1.1449601
a = —1.149300 + 0.3059871
b= 0.956654 + 0.6852711

4.21151 — 6.167261

1.23716 + 7.090161

u= 0.634722 — 1.1449601
a = —1.149300 — 0.3059871
b= 0.956654 — 0.6852711

4.21151 +6.167261

1.23716 — 7.090161

u = —0.068575 4 0.6832461
a= 3.14239 — 1.752001
b= —0.804393 — 0.3143561

—5.19351 + 2.252861

—4.08574 — 0.027861

u = —0.068575 — 0.6832461
a= 3.14239 + 1.752001
b= —0.804393 + 0.3143561

—5.19351 — 2.252861

—4.08574 + 0.027861
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IL IY = (u? + b+ u, a, u* + v+ u?+u+1)

(i) Arc colorings

w4+ 2u +2u+1
a9 = \ud+2u®+3u+1

(ii) Obstruction class =1

iii) Cusp Shapes = —2u3 +u+1
(iii) p Shap

14



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
C1,C2 (u—1)*
C3,Cq el +u+1
& (u+1)*
Cg, C7 w4+ 20 + 4+ 3u+1
s (u? —u—1)2
€9, C11, C12 (u? +u —1)?
€10 u?

15



(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
C1,C2,C5 (y_ 1)4
C3,C4 v Y+ Y+l
C, C7 Yyt dyd 6y —y 41
Cg8,C9, C11 <y273y+1)2
C12
€10 y4

16



(vi) Complex Volumes and Cusp Shapes

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

0.309017 + 0.9510571
= 0 7.23771 2.92705 + 2.126631
0.50000 — 1.538841

0.309017 — 0.9510571
0 7.23771 2.92705 — 2.126631
0.50000 + 1.538841

—0.809017 + 0.5877851
0 —0.657974 —0.427051 — 1.3143281
0.500000 + 0.3632711

—0.809017 — 0.5877851
0 —0.657974 —0.427051 + 1.3143281
0.500000 — 0.3632711

> 2 €|l & €| & €|l & €
I
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IV. u-Polynomials

Crossings u-Polynomials at each crossing

u—

(u—1)°

. (ul() o 10U9 4 37U8 o 58“7 4 70u() _ 51U5 —+ 29U4 _ 27’LL‘3 + 4U2 —u+ 1)
. (u44 + 61u43 4+ ...+ 654834u + 3025)

C1

(u=1)°*
(! 4+ 6u” + 13u® +10u” — 6u® — 19u” — 15u* — 3u’ + 4u” + 3u + 1)
(U 4 u® - 592u + B5)

C2

c3 (u* +ud +u? +u+ 1) —u® +2u® —u” +ub —u® —2ut —3u?—1)

.(u44+5u43_~_..._42u—29)

4 (u* +u® +u® 4+ u+ 1) (' + 3u® + 2u8 +u® —ut Fud — 20 Fu—1)
(u™ 4 2u™ + - 4 583u — 121)

(u+1)*
(@ = 6u® + 13u® — 10u” — 6u® + 19u® — 15u* + 3u® + 4u® — 3u + 1)
(Ut 4wt 4 - 5920 + 55)

Cs

(u* + 2u® + 4u® 4 3u + 1)
St 4 3u® + 6ud + Tu” + 4u — 3u® — 6ut — 203 + 4u® +4u+1)
S(u = 6u'® + - +10u—1)

Ce

(u* + 2u® + 4u” + 3u + 1)
(u'® = 7u® — 1207 + 16u° + 40u® + 270t — vt +u — 1)
(u*t = u® 4 - 295u + 229)

Cr

(u? —u—1)?
) (ul() —6ud + 207 + 13u8 — 845 — 11u* + 9u® + 2u2 — 2u + 1)
S 113u—11)

8

co (u? +u— 1) (u'® + o + 15u® + 37u® + 16u* — 9u® — 8u? —u + 1)
(w4 52u*? + - - — 10437016u — 496609)

U4

. <u10 B ug n 2u8 B 11u7 + 16u6 + 6U5 _ 17u4 _ 51'11/3 + 104u2 — H3u + 5)
(U™ 4 6u™ 4 -+ 248u + 80)

C10

(u2 +u— 1)2
. (um —6u® —2u” + 1%él6 + 8u® — 11u* — 9u® + 2u? 4+ 2u + 1)
S a4 113u— 11)

C11, C12




V. Riley Polynomials

Crossings Riley Polynomials at each crossing

o (v =D~ 265"+ + Ty +1)

(y* — 157y* - — 380470856606y + 9150625)
o (y—-1)*

2,C5 ("0 — 10y + 37y — 58yT + T0y° — 51y° + 20y* — 27° + dy® —y+1)
(y*™ = 61y™ 4 - - — 654834y + 3025)

c3 W'+ +v +y+1)
(y" 43y + 49 — 3y" — 15y° — 19y° — 6y* + 10y> + 13y> + 6y + 1)
(M 4 13" 4 -+ 12678y 4 841)

e W' +v’ +y’ +y+1)
(' 4 69° + 13y° + 1097 — 6y° — 197 — 15y — 3y° + 492 + 3y + 1)
. (y44 + 52y43 + .- —193721y + ]_4641)

6 (y" +4y° +6y° —y +1)
(y" +3y” + 2¢° + 5y” + 6y° — 3y° + 12y — 209> + 20y — 8y + 1)
.(y44_|_4y43+..._18y—|—1)

c7 (' +49° + 60> —y+ 1)(y"" — 149" + - —y + 1)
(Y™ — ™ - — 491439y + 52441)

Cs, €11, C12 (> =3y +1)*)(y" — 120" +--- +18y° + 1)

Sy = 33y" 4 - — 24187y 4 121)

co (v° =3y + ")y + 209" +--- = 1Ty + 1)
C(y*™ +1049%3 + - — 91222464416576y + 246620498881)

C10 y4(y10 + 399 + - = 1769y + 25)
(™ = 129" 4 -+ — 113984y + 6400)
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