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Solving Sequence

26—-6-311-4—-1->10—->7—>12—> 9 — 8§ —> €3,C7,(12
Cs C2 Cq C1 €0 Ce Ci1 C9 Cg

A knot diagrarrﬂ

Ideals for irreducible component#ﬂ)f Xpar

= (—169316u"® + 765227u* + - - - 4+ 1990656b + 207504590,
647413014 — 347996846u°* + - - - + 709337088a — 165503765534,
u®® — 6u°® + -+ — 5065u + 2138)

= (W’ +b+u, —Tu® —2ut +u® +u? + 50— 8u—3, u® 4+ ut 4+ 2u* +1)

=(-a’+b—a,a®+2a*+a—1, u+1)

= (b*a® — 20%a + 20%a®> —b?a + b* —2ba+a® +b—a—1, u+1)

={a, O+ 2+ +0*+b—1,v—1)

* 4 irreducible components of dim¢ = 0, with total 71 representations.
* 1 irreducible components of dim¢ = 1

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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http://www.layer8.co.uk/maths/draw/index.htm#Running-draw
https://github.com/CATsTAILs/LinksPainter

L I} =
(—1.69 X 105u5% 4+ 7.65 x 105454 +. .. +1.99 X 1066+ 2.08 X 108, 6.47 X 107u5® —
3.48 x 108u5* 4. ..+ 7.09 X 1082 — 1.66 x 10!, u5¢ —6u5% + ... —5065u+2138)

(i) Arc colorings

v ()
)

as =
ag = )
az =\ —u3 + u)
—0.0912701u°° + 0.490594u%* + - - - — 305.555u + 233.322
0.0850554u5° — 0.384409u5% + - - - + 202.825u — 104.239
as = \0.00435384u°® — 0.0207994u>* + - - - + 12.3366u — 6.37981
0.0281056u°° — 0.145026u%* + - - - + 85.8717u — 67.5545
a1 = \ —0.0278343u" + 0.123449u5* + - - — 62.7416u + 34.1313

0.0850554u°5 — 0.384409u5* + - - - + 202.825u — 104.239

0.0442234u5% — 0.241015u%* + - - - + 145.317u — 135.156
—0.0182020u%% 4 0.0910577u®* + - - - — 54.3352u + 39.5251

0.111606u>> — 0.585341u5* + - - - + 348.486u — 276.321
0.0596452u:°° — 0.316842u5* + - - - + 200.960u — 123.452

0.0627283u°° — 0.266879u’* + - - - + 135.607u — 49.3441
0.0142003u%° — 0.0564472u5* + - - - + 22.6996u — 12.6041

0.180172u%° — 0.822387u’* + - - - + 451.374u — 189.430
ag = \0.0792387u®® — 0.456648u’* + - - - + 304.815u — 239.788

—0.00621477u® + 0.106185u5* + - - - — 102.730u + 129.082)

( —0.0214370u5 + 0.107795u>* + - - - — 64.6193u + 46.3327>

(ii) Obstruction class = —1

_ _ 563051, 55 | 2308397, 54 186951611 9690719
(iii) Cusp Shapes = —q5e557u™ + Soessgru™ + - 197664 4 1T 186624



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
1 16(16u”° — 48u™ + - - - 4 388278u + 882567)
€2, Cs u® — 6u°® + - — 5065u + 2138
c3,Co 9(9u"® — 9u®® + - .- + 80u + 25)
€4, C10 9(9u”® — 9u°® + - -+ — 50u + 25)
Co 16(16u° + 32u™ + - - - 4 735282u + 119709)
C7,C8,C11 u56+4u55+~~~77u+62
C12




(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
1 256
- (256y°% — 11136y°° 4 - - - — 10663154787870y + 778924509489

2, Cs y°% — 329°% + ... — 6390845y + 4571044
€3, Cy 81(81y°% + 4239y°° + - - - + 12400y + 625)
€4, C10 81(81y°% + 1971y + - - - + 16400y + 625)

Co 256/(256y°¢ — 10624y°° + --- — 1.77562 x 101y + 1.43302 x 10'°)

TS AL 50 66y + - — 2001y + 3844
C12




Solutions to I}

(vi) Complex Volumes and Cusp Shapes

V=1(vol + y=1C)

Cusp shape

0.984706 + 0.2139281
= 2.54376 — 1.389091
= 0.219398 + 0.6927711

—10.33120 — 0.888631

—11.9568 + 8.30281

0.984706 — 0.2139281
2.54376 + 1.389091
0.219398 — 0.6927711

—10.33120 4 0.888631

—11.9568 — 8.30281

0.981741 + 0.3670671
—1.39029 + 1.321741
—0.297204 — 0.8857701

—1.84811 — 1.668661

—10.40782 + 3.065871

0.981741 — 0.3670671
—1.39029 — 1.321741
—0.297204 + 0.8857701

—1.84811 4+ 1.668661

—10.40782 — 3.065871

—0.392152 + 0.8230591
0.331863 + 0.8705711
—0.459949 — 0.2110301

—4.33948 - 2.588231

—15.9377 — 3.43121

—0.392152 — 0.8230591
= 0.331863 — 0.8705711
—0.459949 + 0.2110301

—4.33948 — 2.588231

—15.9377 4 3.43121

—0.210486 + 0.8858851
= —0.754309 — 0.8591291
0.916464 + 0.2731651

—13.7069 + 4.22941

—15.0908 — 2.24091

—0.210486 — 0.8858851
—0.754309 + 0.8591291
0.916464 — 0.2731651

—13.7069 — 4.22941

—15.0908 + 2.24091

—1.117840 + 0.1219371
0.183222 — 0.7542491
—0.175598 — 0.7209881

—2.33703 — 0.812351

—9.18182 + 8.943421

—1.117840 — 0.1219371
= 0.183222 4 0.7542491
= —0.175598 + 0.7209881

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

—2.33703 4 0.812351

—9.18182 — 8.943421




Solutions to I}

V=1(vol + y=1C)

Cusp shape

= 0.783032 4 0.8077101
—0.52560 + 1.383921
—0.010851 — 1.1249701

—1.59922 — 2.812231

—5.39241 + 2.866641

0.783032 — 0.8077101
= —0.52560 — 1.383921
—0.010851 + 1.1249701

—1.59922 4- 2.812231

—5.39241 — 2.866641

—0.066075 + 1.1350001
= —0.36094 — 1.628381
0.615579 + 1.1975701

—10.9441 — 9.82131

—12.63911 + 5.526961

—0.066075 — 1.1350001
= —0.36094 + 1.628381
0.615579 — 1.1975701

—10.9441 + 9.82131

—12.63911 — 5.526961

0.411231 + 0.7479501
0.36943 — 1.477971
—0.166040 + 1.1040201

3.36428 — 0.2340171

—0.97991 + 2.439331

0.411231 — 0.7479501
0.36943 + 1.477971
—0.166040 — 1.1040201

3.36428 4- 0.234011

—0.97991 — 2.439331

1.098780 + 0.4558751
1.02438 — 1.047471
0.490597 + 1.1180401

1.18518 — 4.320621

—5.36534 + 4.178761

1.098780 — 0.4558751
1.02438 + 1.047471
0.490597 — 1.1180401

1.18518 + 4.320621

—5.36534 — 4.178761

—1.182510 + 0.2271121
—0.429835 + 0.7468261
0.377689 + 0.8304091

—9.97809 — 1.884281

—12.95942 4 3.163741

—1.182510 — 0.2271121
—0.429835 — 0.7468261
0.377689 — 0.8304091

u
a
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
u
a
b

—9.97809 4 1.884281

—12.95942 — 3.163741




Solutions to I}

V=1(vol + y=1C)

Cusp shape

u = —0.651226 + 1.0179807
0.229212 + 1.0951501
b= —0.154199 — 0.5119871

a =

—4.36511 4 2.708961

—17.8835 — 1.92401

uw = —0.651226 — 1.0179801
0.229212 — 1.0951501
b= —0.154199 + 0.5119871

a =

—4.36511 — 2.708961

—17.8835 4 1.92401

—0.118014 + 1.2032901
= 0.30642 4 1.475271
= —0.503344 — 1.0613001

S
|

—2.28016 — 6.666411

—11.44494 4 7.111801

—0.118014 — 1.2032901
0.30642 — 1.475271
—0.503344 4 1.0613001

—2.28016 + 6.666411

—11.44494 — 7.111801

0.143056 + 0.7727431
0.641494 — 1.1968701
—0.574548 4 1.1666201

—5.75586 + 5.222381

—8.67240 — 3.674761

0.143056 — 0.7727431
= 0.641494 + 1.1968701
= —0.574548 — 1.1666201

—5.75586 — 5.222381

—8.67240 + 3.674761

0.233014 + 0.7413411
= —0.428118 + 1.3164101
= 0.373389 — 1.1160401

2.07162 4 3.270521

—5.16362 — 5.024211

= 0.233014 — 0.7413411
= —0.428118 — 1.3164101
= 0.373389 + 1.1160401

2.07162 — 3.270521

—5.16362 + 5.024211

= 1.154880 + 0.4450941
= —0.940220 + 0.9701107
= —0.705436 — 1.1852401

—0.73558 — 7.719381

—8.00000 + 9.015901

1.154880 — 0.4450941
= —0.940220 — 0.9701107
= —0.705436 + 1.1852401

—0.73558 4- 7.719381

—8.00000 — 9.015901




Solutions to I}

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

Cusp shape

= 1.186190 + 0.4419301
0.863048 — 0.9718631
0.89596 + 1.248731

—8.91014 — 9.700741

1.186190 — 0.4419301
0.863048 + 0.9718631
0.89596 — 1.248731

—8.91014 + 9.700741

—0.281565 + 1.2542201
= —0.289928 — 1.2949201
0.396705 + 0.8683561

—0.09114 — 1.678311

—0.281565 — 1.2542201
—0.289928 4 1.2949201
0.396705 — 0.868356.1

—0.09114 4+ 1.678311

1.324820 + 0.3840631
0.055551 + 0.2782821
—1.364170 4+ 0.2682791

—18.4368 — 8.64271

1.324820 — 0.3840631
0.055551 — 0.2782821
= —1.364170 — 0.2682791

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

—18.4368 + 8.64271

1.335470 + 0.3584491
= 0.0527808 — 0.12155501
b= 1.127220 — 0.2389191

u =

—9.45136 — 6.694051

u= 1335470 — 0.3584491
0.0527808 + 0.12155501
b= 1.127220 + 0.2389191

—9.45136 + 6.694051

u = —1.225400 + 0.6523001
a = —0.32305 — 1.431671
b= —0.732798 4 0.7216231

—16.5150 4+ 1.36111

u = —1.225400 — 0.6523001
—0.32305 + 1.431671
b= —0.732798 — 0.7216231

—16.5150 — 1.36111




Solutions to I}

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

Cusp shape

= 1.37863 4 0.315441
—0.092380 — 0.1651221
—0.799954 4 0.3181531

—6.21382 — 3.211601

1.37863 — 0.315441
= —0.092380 + 0.1651221
= —0.799954 — 0.3181531

U
a
b
U
a
b

—6.21382 + 3.211601

—1.35351 + 0.565301
—0.87548 — 1.350901
—0.72269 + 1.349901

—15.0022 + 15.81541

—1.35351 — 0.565301
—0.87548 4 1.350901
—0.72269 — 1.349901

—15.0022 — 15.81541

—1.36457 + 0.586721
0.77901 + 1.288141
= 0.65208 — 1.265391

—6.2885 + 12.94231

—1.36457 — 0.586721
0.77901 — 1.288141

U
a
b
U
a
b
U
a
b
U
a=
b= 0.65208 + 1.265391

—6.2885 — 12.94231

u = —1.32133 + 0.687511
a= 0.471952 + 1.2841301
= 0.577036 — 0.9489791

—6.95153 + 3.854911

= —1.32133 — 0.687511
= 0.471952 —1.2841301
= 0.577036 + 0.9489791

—6.95153 — 3.854911

1.46368 + 0.355911
= —0.123992 + 0.3368671
0.659559 — 0.6343671

—7.88342 4 0.964121

1.46368 — 0.355911
—0.123992 — 0.3368671
0.659559 + 0.6343671

—7.88342 — 0.964121




Solutions to I}

V=1(vol + v=1CS)

Cusp shape

= —1.37201 4 0.627981
= —0.645034 — 1.2415701
= —0.581916 + 1.1448301

—3.77550 + 8.379561

= —1.37201 — 0.627981
= —0.645034 + 1.2415701
—0.581916 — 1.1448301

—3.77550 — 8.379561

1.46550 + 0.443601
0.324608 — 0.3725871
—0.689131 4 0.9095811

—15.9597 + 4.01461

1.46550 — 0.443601
0.324608 + 0.3725871
—0.689131 — 0.9095811

—15.9597 — 4.01461

—0.288024 + 0.2697901
= 0.642999 — 0.9684591
0.136152 — 0.3815271

—0.573993 + 0.8679391

—10.17045 — 7.710871

—0.288024 — 0.2697901
0.642999 + 0.9684591
0.136152 + 0.3815271

U
a
b
U
a
b
]
a
b
U
a
b
]
a
b
]
a
b

—0.573993 — 0.8679391

—10.17045 + 7.710871
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IL. I¥ = (u’ + b+ u, —Tu’ —2u* + u® +u? 4+ 5a — 8u — 3, u® +u*+2u?+1)

(i) Arc colorings

w= (1)

a5 =

*US*U

(

(

(

(45 1,4 6

. <5u s )

- (

(

(

(

(

7,5 2,4 8 3
ud + 2u +---+5u+5>

[SFN

—0.240000u® 4 0.560000u* + - - - — 0.160000w + 1.04000
—%u5—%u4+---—|—lu—é
§u5+§u4+~-+§u+§>

*US*U

5 5

—0.240000u® 4 0.560000u* + - - - — 0.160000u + 2.04000
ot Jut g du
—0.0800000u> + 0.520000u* + - - - + 0.280000u + 0.680000)

_%u5_%u4+...+2u_§

2P+ Zut o+ 2u+ 8
—ub —ut -2 —u—2

(—0.0800000u5 + 1.52000u? + - - - 4+ 0.280000u + 1.68000>
ag —

_2,5_ 7,4, . _ 3 8
5U U+

5 5

5475
(ii) Obstruction class =1

(iii) Cusp Shapes = 4u* + 4u® — 4

11



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
! 5(5u® — 14u® + 23u* — 24u® + 16u* — 6u + 1)
Ca,Cs w +ut + 2% +1
03,04,69 (u2 +1)3
€10
6 5(5u® 4 8u® + 3u* 4 2u® + 4u® + 2u + 1)
€7, C8, €11 u® —3ut +2u* + 1
C12

12



(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
gl 25(25y5 + 34y® + 17y* + 2¢° + 14y — 4y + 1)
e2,¢5 (v +y* +2y+1)°
03,04,69 (y+1)6
€10
Co 25(25y° — 34y° + 17y* — 2% + 149° + 4y + 1)
C7,C8,C11 (y3 _3y2+2y+1)2
C12

13



(vi) Complex Volumes and Cusp Shapes

Solutions to I¥ V—1(vol ++/=1CS) Cusp shape
u = 0.744862 + 0.8774391
a= 0.38847 — 1.867841 —3.02413 4 2.828127 | —11.50976 + 2.979451
b= 1.0000001
u = 0.744862 — 0.8774391
a= 0.38847 4 1.867841 —3.02413 — 2.828121 | —11.50976 — 2.979451
b= — 1.0000001

u = —0.744862 4 0.8774391
a = —0.432328 — 0.8951561 | —3.02413 — 2.82812] | —11.50976 — 2.979451
b= 1.0000001

u = —0.744862 — 0.8774391
a = —0.432328 4+ 0.8951561 | —3.02413 4 2.828127 | —11.50976 + 2.979451

b= — 1.0000001

U= 0.7548781

a= 0.84386 + 1.637011 1.11345 —4.98050
b= — 1.0000001

U= — 0.7548781

a= 0.84386 —1.637011 1.11345 —4.98050
b= 1.0000001

14



IIL I¥ = (—a*?+b—a, a®*+2a*+a—1, u+1)

(i) Arc colorings
0
ag = —1
a5 =

ag =

az = (
a
a11 = \a?2+4a
a’>+a
ay4 = —a
—a
a1 = \—-a?-a
a’® + 2a
a10=\a’+a
a
ar= \ag?2+4a
a
a2 = \a?2+4a
a
a9 = \ag2+4q
a
as = \a*+a
(ii) Obstruction class = —1

(iii) Cusp Shapes = —6

15



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
c1,C3,C
1,C3,C4 U3 +u+1
Cg, C10
1)3
€2,C5 (u+1)
6 w2l +u—1
C7,C8,C11 U3
C12

16



(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
C1,C3,C4 y3+2y2+y_1
Cg, C10
2, Cs (y—1)°
€6 y® —2y* + 5y —1
C7,C8,C11 y3
C12

17



(vi) Complex Volumes and Cusp Shapes

Solutions to I¥ vV—1(vol +/—1CS) Cusp shape
u = —1.00000
a = —1.23279 4 0.792551 —1.64493 —6.00000
b= —0.341164 — 1.1615401
u = —1.00000
a = —1.23279 — 0.792551 —1.64493 —6.00000
b= —0.341164 4 1.1615401
u = —1.00000
a= 0.465571 —1.64493 —6.00000
b= 10.682328

18



IV. I} = (b*a® — 2b3%a + 2b%a® — b*a+b*> —2ba+a’*+b—a—1, u+1)

(i) Arc colorings

o (%)

1
as = 0
1
ag = \1
1
az = 0
a
a11 = \ b
—ba +1
aq = 7b2
—b%a? +2ba — 1
ay = —bda+b% -1
b+a
ajp = b
—ba—a®+1
ar = —ba +1
—b3a? — aPb? + 20%a — a® — b+ 2a
a2 = —b3a? + 2b%a — a?b+a
a
ag = \p

ba? + a?b? — b%2a? — 20%a+aP +ba—a2+b—a
ag = b3a? — b3a — 2b%a +a?b+b*> —ba+b—a
(ii) Obstruction class =1

(iii) Cusp Shapes = —16

(iv) u-Polynomials at the component : It cannot be defined for a positive
dimension component.

(v) Riley Polynomials at the component : It cannot be defined for a positive
dimension component.

19



(iv) Complex Volumes and Cusp Shapes

Solution to I} | v/—1(vol + +/—1CS) Cusp shape
u = e e .
a=--- —10.5276 —16.0000
h=-..

20



V.17 =

(i) Arc colorings

= (o)

1
as = 0
1
ag = 0
1
az = 0
0
a11 = \ p
1
a4 = 7b2
% +1
ay = _b4
b
ajo = \b
b2 41
a7 = b2
b5 =23 — b
a2 =\ —p° -3 +b
0
ag = \b

b° + 203 + b
as = \b% +b* +b° +b°

(a, b +2b2 + b3 +b2+b—1, v—1)

(ii) Obstruction class = —1

(iii) Cusp Shapes = —10

21



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
‘@ ub 4+ 4u® + 6u* +u® —5u? —3u+1
Co, Cy UG
C3,C4, C
3,C4,Co W2t — P —u—1
Cy, C10
C7,C8,C
7,68, C11 (u2_u_1)3
C12

22



(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
1 y® — 4y® +18y* — 353 + 4342 — 19y + 1
€2, C5 yﬁ
€3, C4, Ce WO+ 4 6yt +y® — By —3y+1
Cy, C10
C7,C8,C11 (yQ _ 3y + 1)3
C12

23



(vi) Complex Volumes and Cusp Shapes

Solutions to I} vV—1(vol +/=1C8S) Cusp shape

v = 1.00000

a= 0 —8.88264 —10.0000
b= —0.896795

v = 1.00000

a= 0 —0.986960 —10.0000
b = —0.248003 + 1.0883601

v = 1.00000

a= 0 —0.986960 —10.0000
b = —0.248003 — 1.0883607

v = 1.00000

a= 0 —8.88264 —10.0000
b= 0.448397 + 1.2661707

v = 1.00000
a= 0 —8.88264 —10.0000
b= 0.448397 — 1.2661707

v = 1.00000

a= 0 —0.986960 —10.0000
b= 10.496006

24



VI. u-Polynomials

Crossings u-Polynomials at each crossing
. 80(u? +u + 1) (u® 4 4u® + 6u? + v — 5u% — 3u +1)
- (5u8 — 14u® + 23u* — 244> + 16u* — 6u + 1)
- (16u° — 48u™ + - - - 4 388278u + 882567)
C2,Cs uS(u+1)3(u® + vt + 2u® + 1) (w®® — 6u°® + - - — 5065u + 2138)
cs, Co 9(u? + 1) (u® +u+ 1) (ub +2u* —u® +u? —u—1)
(98 — 9uP + - + 80u + 25)
¢4, ¢10 9(u? + 1% (ud +u+1)(u® + 2u* —u® +u? —u—1)
(9u”® — 9u®® + - .. — 50u + 25)
s 80(u? + 2u® +u — 1) (u® + 2u* — v +u? —u—1)
(5 + 8u® + 3ut 4 2ud + 4u® + 2u + 1)
- (16u° + 32u™ + - - - 4 735282u + 119709)
€1, €8 €11 u(u? —u—1)3(u® — 3u* + 2u? + 1)(u®® + 4™ + - — Tu + 62)
C12
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Crossings

VII. Riley Polynomials

Riley Polynomials at each crossing

C1

6400(y® +2y% +y — 1)(y® — 495 + 18y* — 35y + 43y* — 19y + 1)
(2590 4 3495 + 17yt + 2% + 14y% — 4y + 1)
- (256y°¢ — 11136y°° + - - - — 10663154787870y 4 778924509489)

C2,Cs

V-1 + 2 + 2y +1)°
(y"° = 32y°° + -+ - — 6390845y + 4571044)

€3, C9

81(y+1)°(* +20° +y — 1)(y° +49° + 65" +o° —5y° — 3y + 1)
- (81y° 4 4239y + - - - 4 12400y + 625)

C4,C10

81y +1)°(y* +2¢° +y — 1)(y° + 4y° + 6y* +y* — 5> — 3y + 1)
- (81y°% + 1971y + - - - + 16400y + 625)

Ce

6400(y> — 2% + 5y — 1)(y® 4+ 49° + 69 + 4> — 5y — 3y + 1)
S(25y° — 34y° 4+ 17Ty — 2% + 1492 + 4y + 1)
- (256y°% — 10624y°° + - - - — 177561504270y + 14330244681)

C7,C8,C11

C12

vy =3y +1)°(° =3y + 2y +1)°
) (y56 o 66y55 + - — 2901y + 3844)
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