11@181 (Kl 1@181)

) /g Linearized knot diagam
A RN NN R NN
8
/10 H\)
. Solving Sequence

4- 26—b7—>1—>3->811l>5—54— — C3,Cg,C
A knot dlagranﬂ ,6 co 7 o1 1 o 3 6787 cs 5} Ca 4 61010 Co 9 —> C3,C8,C11

Ideals for irreducible component#ﬂ)f Xpar

b—u, vl +2u + 30 —u” — 4w+ w20+ u+ 1,
M 4 40! — 4 4 900 — 90 + 110 — 1107 4 10u® — 10u® + 6u* — 5u® + 4u® — 2u + 1)
—u9—2u7—u6—2u5—u4—u3—u2+b—1, ull—|—u9+2u8—|—2u6—u5+2u4—u3—|—2a+u—1,
u? 4+ 3ul® + 20 + 40® + 4u” + 3uC 4+ 40 4+ ut + 20 +u Fu+2)
I;fz<—u9—4u7+u6—6u5+3u4—3u3+3u2—|—b+u+1, —u® —3uS —3ut +a+u+1,
u® —uf 4+ 4u® — 4u” + 6u® — 6u® + 3ut — 3u® + 1)
IZ{=<—u4—u3—2u2—|—b—a—u—1, 2uta + 2ula + ut 4+ 4u?a + a® + 3au + 2u® + 2a — u,
u® +ut 203 Fu® 4 u+1)
Y= (b—u, —2u* —2u® —2u* +a —u, v’ +u* +2u® +u? +u+1)
I =(b+u, a+2u—1, u?+1)

I =
Iy =

* 6 irreducible components of dim¢ = 0, with total 53 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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http://www.layer8.co.uk/maths/draw/index.htm#Running-draw
https://github.com/CATsTAILs/LinksPainter

1.
I* = (b—u, u®+2u'' +3u’ —u" —4u+u?+2a+u+1, v —u'®+...—2u+1)

(i) Arc colorings

o ()

1
ag = 0

1
a7: _u2

—u
a1: u3+u

—u3

a3: u5+u3+u

—ub —ut+1
ag = \u® + 2ub 4+ 2u?

—%u13—u11+---—%u—%
ail = u

—sul 4?4 -3y 3
as = u?

—wP 4wt -2+t —u+1
ay = —%UIS—QUH-F"'-F%U—F%

_%ulii w4+ %u—%
aip = U

_%u13_u11+ ~-—%u—%
o = u’ +u +u

(ii) Obstruction class = —1

(iii) Cusp Shapes
= 4! 4+ 4u!? — 14utt + 12619 — 2600 4 24u® — 20u” + 20u® — 10u® + 20u? — 2u® — 6u



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
C1,C5,Cg u14_u13+_.__2u+1
€10
C2,C11 w4+ e 4 du 1
C3,C4,Cs u? +2uB .+ 3u+2
c7,Co ut —ou 4+ —12u+8




(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
C1,C5,Cg y14+7y13++4y+1
€10
C2,C11 y14+3y13+-~~+28y2+1
€3, ¢4, Cg yt 12y 4 11y + 4
c7,Cy Yyt — 10y + - + 496y + 64




Solutions to I}

(vi) Complex Volumes and Cusp Shapes

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

Cusp shape

u = —0.460484 4 0.9549711
a= 1.80473 + 1.229261
b= —0.460484 + 0.9549711

—1.77357 — 5.356951

—6.00056 + 9.035261

u = —0.460484 — 0.9549711
1.80473 — 1.229261
b= —0.460484 — 0.9549711

—1.77357 + 5.356951

—6.00056 — 9.035261

u = —0.628671 4 0.6224591
0.748022 + 0.4562921
b= —0.628671 + 0.6224591

a =

5.80501 — 1.281261

3.72038 + 3.338431

u = —0.628671 — 0.6224591
= 0.748022 — 0.4562921
—0.628671 — 0.6224591

5.80501 + 1.281261

3.72038 — 3.338431

= 0.582308 + 0.9880941
= —1.26996 + 1.416251
= 0.582308 + 0.9880941

3.60332 4 8.262431

—0.67488 — 8.536611

= 0.582308 — 0.9880941
= —1.26996 — 1.416251
= 0.582308 — 0.9880941

3.60332 — 8.262431

—0.67488 4- 8.536611

= 0.799677 + 0.1384301
= —0.192212 4+ 0.1030931
0.799677 + 0.1384301

1.59498 — 3.957701

0.96673 4 2.717481

0.799677 — 0.1384301
—0.192212 — 0.1030931
0.799677 — 0.1384301

1.59498 + 3.957701

0.96673 — 2.717481

0.492502 + 1.2215301
= —1.29138 + 2.410201
= 0.492502 + 1.2215301

—9.30050 + 9.217421

—9.53627 — 6.561771

= 0.492502 — 1.2215301
= —1.29138 — 2.410207
= 0.492502 — 1.2215301

—9.30050 — 9.217421

—9.53627 + 6.561771




Solutions to I}

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

Cusp shape

= —0.525386 + 1.2283701
1.17574 4 2.349361
—0.525386 + 1.2283701

—4.8439 — 13.87901

—5.49540 4 8.770721

—0.525386 — 1.2283707
1.17574 — 2.349361
—0.525386 — 1.2283701

—4.8439 + 13.87901

—5.49540 — 8.770721

0.240054 + 0.6050611
—0.974923 — 0.6344821
0.240054 + 0.6050611

—0.020113 + 1.3039801

—0.98002 — 6.026301

0.240054 — 0.6050611
—0.974923 + 0.6344821
0.240054 — 0.6050611

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

—0.020113 — 1.3039801

—0.98002 + 6.026301




IL 1Y = (—u® —2u" —uf —2u® —w?* —w® —u?+b—1, v +u’ + .- 4 2a —
1, u'2 +3ul® + ... 4+ u+2)

(i) Arc colorings

0
as =
1
ag = 0
1
a7: u2
—Uu
ar= \ud+u
—u3
a3: u5+u3+u

—ub —ut 41
ag = \ 8 + 208 + 2u?

_éull_ +..._7u_|_2
ann = \wuf +2u” +ub + 2u® +ut +ud +u? + 1
S O3 S R SV |
as = \—u'® —2u® —u" —2u° — S —ut =P —w? —u-—1
g
ag = \—u' —3u® —4u” —u® —ut +ud -2 +u—1
_éun 3y +..._1u_;
ato = \u? + 2u” + u® +2u +ut+ud +u?+1
fut 4+ 2+ L
ag = \u'®+ ¥ +2u8 +2u" +3u® +u° +ut + v +u+1
L0 g Sy
a9 = \u'® +u +2u8 +2u" +3uf + v’ +ut + vt +u+1

(ii) Obstruction class = —1

(iii) Cusp Shapes = —4u!? — 449 — 8u® — 161" — 8ub — 16u® — 4u* — 4u3 — 10



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
€1 Cfn(ji u'? 4 3ut® + 20u° + 4u® + 40" 4 3u8 4+ 4u® + ut + 20 + U +u+ 2
C2,C11 u? +6ult +--+3u+4
€3,C4, C8 (u® + 3u* + u® + 2u* + 2u — 1)?
7, €9 (u® + 3u® + 2u* + u® + 5u* + 3u — 2)?




(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
C1,C5,Cg y12+6y11+---+3y+4
€10
c2,c11 y'? -2yt 4y 16
C3,C4,C8 (y® + 69° + 13y* + 9y — 6% — 8y +1)2
c7, ¢ (y° —5y° + 8y* — 3y° + 11y — 29y + 4)?




Solutions to I3

(vi) Complex Volumes and Cusp Shapes

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

Cusp shape

u = —0.569850 + 0.8788211
a= 0.176883 — 0.3274951
b= 0.696319 4 0.4735771

5.07386 — 3.393741

2.36018 4 3.517621

u = —0.569850 — 0.8788211
0.176883 + 0.3274951
b= 10.696319 — 0.4735771

5.07386 + 3.393741

2.36018 — 3.517621

u = —0.170932 4 1.0429101

a = —0.32398 — 1.976681 —3.86646 —13.16287 4- 0.1
b= —0.170932 — 1.0429101
u = —0.170932 — 1.0429101
a = —0.32398 + 1.976681 —3.86646 —13.16287 4 0.1

—0.170932 + 1.0429101

= —0.885163 + 0.1251901
—0.598885 + 1.0378401
0.508695 + 1.1944901

—1.52175 4 8.773461

—2.43784 — 5.900941

—0.885163 — 0.1251907
= —0.598885 — 1.0378401
= 0.508695 — 1.1944901

—1.52175 — 8.773461

—2.43784 + 5.900941

0.696319 + 0.4735771
0.412076 + 0.2109971

5.07386 — 3.393741

2.36018 4 3.517621

0.696319 — 0.4735771
0.412076 — 0.2109971
—0.569850 — 0.8788211

5.07386 + 3.393741

2.36018 — 3.517621

0.508695 + 1.1944901
—0.583368 — 0.5834651
—0.885163 + 0.1251901

—1.52175 4 8.773461

—2.43784 — 5.900941

0.508695 — 1.1944901
= —0.583368 + 0.5834651

b
U
a
b
U
a
b
U
a
b = —0.569850 + 0.8788211
U
a
b
U
a
b
U
a
b= —0.885163 — 0.1251901

—1.52175 — 8.773461

—2.43784 + 5.900941
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Solutions to I3

V=1(vol + v=1CS)

Cusp shape

0.420932 + 1.2375607

u=0.420932 + 1.2375601

a= 0.66727 —1.961811 —9.81751 —10.68183 4 0.1
b= 0.420932 — 1.2375601

u= 0.420932 — 1.2375601

a= 0.66727 4 1.961811 —9.81751 —10.68183 4 0.1
b

11



I11.
IY = (—u®—4u"+-- -4+ b+1, —uB—3u’—3u*+a+tu+l, u'®—u+. .. —3ud+1)

(i) Arc colorings

o ()

1
ag = 0
1
a7: _u2
—u
ar= \ud+u
—u3
a3: u5+u3+u
—ub —ut 41
ag = \ 8+ 2u8 + 2u?
S +3uS +3ut —u—1
11 =\ +4u” —ub +6u® —3ut+3ud —3u—u—1
uw’ +2ud —2u
as = \ —y? —3u" —3u® +u
ud —u
as = \—u" —ud +u
—ud 4+ ub — 4u” + 448 — 6u® + 6u* — 3u® + 3u?
a10 = \u? +4u” —ub +6u® —3ut +3ud -3 —u—1
ut +u? -1
ag = \ —yf — 2u? — 12

(ii) Obstruction class = —1

(iii) Cusp Shapes = 4u? + 12u” + 12u® — 4u® — 8u — 6

12



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
€1, €3, €4 uwl® — 0 + 4u® — 44" + 6u® — 6u® 4+ 3ut —3uP + 1
Ce, C8
€2 u'® + 7u® 4 2008 + 2607 + 6uS — 220° — 19u* + 3u® + 6u® + 1
¢s, €10 (u® +ut + 203 + u® + u +1)?
c7, Co (u® —ut — 2u3 + u? + u+1)?
c11 (u® + 3ut + 4u® +u? —u —1)?

13



(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
C1,C3,C4 ylo + 7y9 + 20y8 + 26y7 + 6y6 _ 22y5 _ 19y4 + 3y3 + 6y2 + 1
C6, C8
Co yl()79y9++12y+1
€5, C10 W +3y' +4° +y° —y—1)°
c7, Co (y° — 5y +8y° —3y% —y —1)2
cii (v° —y" +8y° —3y> + 3y — 1)

14



Solutions to I3

(vi) Complex Volumes and Cusp Shapes

V=1(vol + y=1C5)

Cusp shape

u = 0.839548 4 0.0704811
a= 0.727084 + 1.1008601
b = —0.455697 + 1.2001501

—5.87256 — 4.400831

—6.74431 + 3.498591

u = 0.839548 — 0.0704811
0.727084 — 1.1008601

a =

—5.87256 + 4.400831

—6.74431 — 3.498591

b = —0.455697 — 1.2001501
u = 0.090539 4 1.2153501

a= 0.40007 — 1.640651
0.339110 — 0.8223751

—0.32910 — 1.530581

—2.51511 + 4.430651

u = 0.090539 — 1.2153501
a= 0.40007 + 1.640651

—0.32910 + 1.530581

—2.51511 — 4.430651

b= 0.339110 + 0.8223751

u = 0.383413 4 1.2004201

a = —0.525385 — 0.7559241 | —2.40108 —3.48114 4+ 0.1
b= —0.766826

u = 0.383413 — 1.2004201

a = —0.525385 + 0.7559241 | —2.40108 —3.48114 4+ 0.1

b= —0.766826

u = —0.383851 + 1.2706301
a = —0.67357 — 1.921341
b = —0.455697 — 1.2001501

—5.87256 + 4.400831

—6.74431 — 3.498591

u = —0.383851 — 1.2706301
a = —0.67357 + 1.921341
b = —0.455697 + 1.2001501

—5.87256 — 4.400831

—6.74431 + 3.498591

u = —0.429649 + 0.3929701
a = —0.928202 — 0.3367461
b= 0.339110 + 0.8223751

—0.32910 + 1.530581

—2.51511 — 4.430651

u = —0.429649 — 0.3929707
a = —0.928202 + 0.3367461
b= 0.339110 — 0.8223751

—0.32910 — 1.530581

—2.51511 + 4.430651

15



V. I¥ =
(—ut—u®—2u?+b—a—u—1, 2utatu*+---+a?+2a, u?+u*+2ud+u?+u+1)

(i) Arc colorings

o ()

ag =
a7 =
ayp =

(

(

<

R
(
<
(
(

—u4a—u3a—u4—2u2a—2au—2u2—a—|—u+1)

2

as = —au —Uu

—uta—2uta —ut —2u%a —2au—ur —a4u+1
—uda — 2au+1
—ut—wd -2t —u—1

w2l +a+u+1

—wta+ut+ 2t +ui+a+u+1
—uta+2ut —wla+ 20t +3ul+a+2u+2

—utat+ut+2u3 +ut+a+u+1
a9 = \ —yta+2ut —wla+ 20 + 3w +a+2u+2

(ii) Obstruction class = —1

(iii) Cusp Shapes = —4u® — 4u? — 4u — 6

16



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
c1,Ce (u® +u* +2u® +u? +u+ 1)
C2 (u® + 3u* + 4u® +u? —u —1)?
€3,C4,C5 ul® — w0 4+ 4u® — 4u” + 6u® — 6u’ + 3ut —3ud + 1
Cg, C10
c7, Co (u5—u4—2u3—|—u2—|—u+1)2
i u'® + 7u? + 20u® + 26u” + 6u® — 22u° — 19u* + 3u® + 6u® + 1

17



(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
c1,Co (v° +3y" +4y° +° —y - 1)?
c2 (v° —y* +8y° = 3y* + 3y — 1)?
€8, C10
c7, Co (y° — 5y +8y° —3y% —y —1)2
c11 Y0 —9y° 4. 412y + 1

18



Solutions to I}

(vi) Complex Volumes and Cusp Shapes

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

Cusp shape

0.339110 + 0.8223751
= —0.001100 — 0.6463051
= —0.429649 + 0.3929701

—0.32910 + 1.530581

—2.51511 — 4.430651

= 0.339110 + 0.8223751
= 0.51909 — 2.254621
= 0.090539 — 1.2153501

—0.32910 + 1.530581

—2.51511 — 4.430651

= 0.339110 — 0.8223751
= —0.001100 + 0.6463051
= —0.429649 — 0.3929701

—0.32910 — 1.530581

—2.51511 + 4.430651

= 0.339110 — 0.8223751
= 0.51909 + 2.254621
= 0.090539 + 1.2153501

—0.32910 — 1.530581

—2.51511 + 4.430651

—0.766826

= —0.92066 + 1.200421 —2.40108 —3.48110
= 0.383413 + 1.2004201

—0.766826
= —0.92066 — 1.200421 —2.40108 —3.48110

= 0.383413 — 1.2004201

= —0.455697 + 1.2001501
= 0.563037 — 0.6577551
= 0.839548 + 0.0704811

—5.87256 — 4.400831

—6.74431 + 3.498591

= —0.455697 + 1.2001501
= —0.66036 — 1.998871
= —0.383851 — 1.2706301

—5.87256 — 4.400831

—6.74431 + 3.498591

= —0.455697 — 1.2001501
= 0.563037 + 0.6577551
= 0.839548 — 0.0704811

—5.87256 + 4.400831

—6.74431 — 3.498591

= —0.455697 — 1.2001501
= —0.66036 + 1.998871
= —0.383851 4 1.2706301

> Q& €|l & €|l & €| Q& €| & &) Q@ 8| & €|l & €|l & €| & &
I

—5.87256 + 4.400831

—6.74431 — 3.498591
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V. Ig=<b—'u,, —2u4—2u3—2u2+a—u, U5+U4+2u3—|—u2+u+1>

(i) Arc colorings

o= (1)

1
ag = 0
1
a7 = _u2
—u
a1 = \ud+u
—u3
a3 = (—u4—u3—u2—1)
—u3
ag = (ud — u)
2ut +2ud + 2 +u
ail = U
—2u? —u?—2u—1
as = u2
—ut—2ud —u? —2u—1
a4 = —ul
2ut + 2u + 2u?
a0 = U
ut+u? -1
ag = \—ut —ud —u? -1
ut+u?—1
ag = \—ut—ud —u? -1
(ii) Obstruction class = —1

(iii) Cusp Shapes = —4u® — 4u? — 4u — 6

20



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
C1,C3,C4
5 4 3 2
Cs, Cg, Cs u’ +ut 4+ 2u” +u+u+1
C10
Co2,C11 WA+t 4w —u—1
c7,Cy wWout =2+l tu+1

21



(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
C1,C3,C4
Cs, Coy Cs V3t A+ -y -1
C10
2,11 vyt +8y° =3y +3y—1
7, Cy y> =5yt +8y° =3yt —y—1

22



Solutions to I¢

(vi) Complex Volumes and Cusp Shapes

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

Cusp shape

uw=0.339110 + 0.822375]
= —2.07360 + 0.140671

= 0.339110 + 0.8223751

—0.32910 + 1.530581

—2.51511 — 4.430651

= 0.339110 — 0.8223751
= —2.07360 — 0.140671
0.339110 — 0.8223751

—0.32910 — 1.530581

—2.51511 + 4.430651

= —0.766826
= 0.198937
= —0.766826

—2.40108

—3.48110

= —0.455697 + 1.2001501
= 1.47413 + 2.443941
= —0.455697 + 1.2001501

—5.87256 — 4.400831

—6.74431 + 3.498591

= —0.455697 — 1.2001501
= 1.47413 — 2.443941
= —0.455697 — 1.2001501

—5.87256 + 4.400831

—6.74431 — 3.498591
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VL I¥ =(b4+u, a+2u—1, u?+1)

(i) Arc colorings

o= (1)

w= (o)

w= (1)

o= (7)
w= (1

w= (1)

o= (205
o= ()
o= ()
o= (0"
w= (0

(ii) Obstruction class =1

(iii) Cusp Shapes = —8

24



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
C1,C3,C4
2
C5,C6, C8 u +1
C10
1 2
€2, €11 (u+1)
C7,Co ’LL2

25



(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
C1,C3,C4
2
C5,Cq,C8 (y+1)
C10
2,11 (y—1)°
C7,C9 312

26



(vi) Complex Volumes and Cusp Shapes

Solutions to I vV—1(vol +/—1CS) Cusp shape
U= 1.0000001
a = 1.00000 — 2.000001 —1.64493 —8.00000
b= — 1.0000001
U= — 1.0000001
1.00000 + 2.000001 —1.64493 —8.00000
b= 1.0000001

27



VII. u-Polynomials

Crossings u-Polynomials at each crossing
oo (u? + 1) (u® +u + 20 +u? +u+1)3
1,C5, Co
10 (' —u® + 4u® — 4"+ 6uS — 6u® 4 3ut — 3uP + 1)
(u12+3u10+2u + 4u® 4+ 4u” + 3u8 + 4u® + ut + 203 U 4 u+2)
(Mt —uB 4 = 2u 1)
(u+1)%(u® + 3u* +4u® +u* —u—1)3
€2, C11
(' Tu® 4 20u® + 2607 + 6ul — 22u° — 19u* + 3u® + 6u? + 1)
(P 4 6utt e 3u ) (WMt e e du 1)
(u? 4+ 1) (u® + ut +2u +u? +u+ 1) (u® + 3u® +ud + 2u? + 2u — 1)?
C3,C4,C8
S(u'® —u® + 4u® — 4" + 6uS — 6ud + 3ut — 3ud +1)2
(w420t 4 3u 4 2)
er, o w?(u® —ut — 2u® +u® + w4 1)% (w8 + 3u® + 2u* + u® + 5u? + 3u — 2)?

S(uMt =20t 4~ 12u + 8)

28



VIII. Riley Polynomials

Crossings Riley Polynomials at each crossing
¢1, s, Co (y+ 12" +3y* +4° +4° —y — 1)
10 (' + Ty 4 2008 4 2697 + 638 — 2205 — 19y + 3% + 652 + 1)
P46yt 3y ) Ty 4y 1)
c2, c11 (y =D =g+ +3y = 1)°(y"° = 9" +--- + 12y + 1)
=2yt ey 16) (Y + 3y 28y 1)
(y+1)%(y° +3y" +4y° +9° —y - 1)
C3,C4,C8 . (y6+6y5+13y4+9y3 _6y2_8y+1)2
(0 4 7y 4 208 + 2637 + 6y° — 22y° — 19y* + 3y + 632 +1)2
Syt 129+ 11y +4)
v (y° —5y* +8y° —3y* —y —1)°
C7,C9

(y® — By® + 8y" — 3y® + 11y* — 29y + 4)°
S(y™ =10y 4 - + 496y + 64)
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