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49—>10-—>3-—>5—>27-—>6—>8—>1—>>C5,C7,C10
A knot diagranﬂ

Co C3 C4 C2 Ce Cg C1

Ideals for irreducible component#ﬂ)f Xpar

I = {(—u?+b, —u’ —u'—u®—v?+a—u—1, ub +u®+2u? + 0%+ 2u® +2u+ 1)

IY = (—u? + b, u® — 2u® + 3u” — 4uS + 5u® — 6u* + 4u® — 3u® + a + 3u — 2,

u'® —u® + 3u® — 3u” 4 5ub — 5u° + 4ut — 4ud + 3u® — 2u 1)

(—u® = 2u® — 4u” — 4u® — 4u® — 2ut — 203 — U +b—2u—1,

—u® —4u® — 50" — 8u® — 5u’® — dut — 4u® — 2u? + 2a — Hu — 3,

u'® + 2u” + 5u® + 6u” + Tub + 6u® + dut + 4u® + 3u* + 3u + 2)

IZf=<u9+2u7+2u5+b—|—1, W' =20 +a+1, u'® —u® 4 3u® — 3u” + 5u’ — 5u® + dut — 4P + 3u? — 20

Iy =

IY=(b+1,a—u+1, u?+1)
IY = (2u®a —au+2u* +3b+a—u+4, va+a®+a—2u, v’ +u+t1)

* 6 irreducible components of dim¢ = 0, with total 44 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.
It = (—u?+b, —uS—u*—u?—u?+a—u—1, ub+u®+2u*+ud+2u?+2u+1)

(i) Arc colorings

(0

u® +ut +ud -I—u +u+1
a7 =

U +u +ul+u+1
ag —

ut+ul+u+1
u® + ud + u? +u—|—1>

o=
o=
(st
- (s
@on
("
(“
("

ag =
uS+ut+ud +u+ut1
a’l = u5 + u3 + U
(ii) Obstruction class = —1

(iii) Cusp Shapes = 6u® + 6u? + 6u® + 6u + 10



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
€1,€3, G5 w— w2t — P+ 2 —2u+1
7, C9, C10
C2 ub +u® —ut + 30+ 4w —du+4
C4, Cg, C8 u® +3u® + 6ut + 5u® + 4u® + 1




(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
€1,€3,C5 y6+3y5+6y4+5y3+4y2+1
€7, C9, C10
C2 y® — 3¢5 + 3yt — 3 +32° + 16y + 16
C4,Cg, C8 y% + 3y° + 14y* + 25¢° + 28y% + 8y + 1




Solutions to I}

(vi) Complex Volumes and Cusp Shapes

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

Cusp shape

0.601492 + 0.9196111
—0.791230 — 0.3784401
—0.483891 + 1.1062801

0.69113 + 7.133501

2.15597 — 8.908311

0.601492 — 0.9196111
—0.791230 4 0.3784401
—0.483891 — 1.1062801

0.69113 — 7.133501

2.15597 + 8.908311

—0.560586 + 0.3956991
0.664051 + 0.1336261
0.157679 — 0.4436471

1.168610 — 0.6996001

7.03823 + 3.463641

—0.560586 — 0.3956991
0.664051 — 0.1336261
0.157679 + 0.4436471

1.168610 + 0.6996001

7.03823 — 3.463641

—0.540906 + 1.2109401
—2.37282 + 0.190301
—1.17379 — 1.310011

—6.7946 — 13.43071

—3.19420 4 9.001831

—0.540906 — 1.2109401
= —2.37282 — 0.190301
= —1.17379 + 1.310011

>~ Q@ S|l & €| & €| @ €| & &8> & &

—6.7946 + 13.43071

—3.19420 — 9.001831




IL I = (—u?+b, v’ —2u®+ .- +a—2, u'® —u®+ ... —2u+1)

(i) Arc colorings

ag =

2

u? + 2u8 3u7+4u6—5u5—|—6u4—4u3+3u2—3u—|—2>
U

u? + 2u® — 3u” + 5ub — 5ud + Tut — 4ud + 4u? — du+ 2
—u® —3u" +ub —5ud +2ut — 3 +3u—2u+1
u? + 2u® — 3u” + 4u® — 5u® + 5ut — 4uB + 3u? — 3u+ 2)

ag =

4

ag = —u

(
o=
(v
oo i)
(s
C
C
C

—u? —u” + 2ud — 1
ap = ud +ud +u
(ii) Obstruction class = —1

(iii) Cusp Shapes = —4u” + 4u® — 8u” + 8ub — 8u® + 12u* + 4u? — 4u + 2



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
€1, 63,67 w'® + w4+ 3u® +3u” + 5u8 + 5u® + 4wt + 40P+ 3uP +2u+ 1
cy
C2 w® +2u° —u® —5u” — 3u8 4+ 4u® + 120t + 130 + 5 +u+ 2
Cyq,C8 u® + 50 +13u® + 1907 + 176 + T’ — 203 +u? + 2u+ 1
c5,C10 uwl® — 242 4+ 5u8 — 60" + Tu® — 6u® + 4ut — 4P + 3u® — 3u+2
Ce uw'® + 60 + 15u® + 18u” + Tub — 61’ — 6ut + ¥ + 3u+4




(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
C1,C3,C7 ylo + 5y9 + 13y8 + 19y7 + 17y6 + 7y5 _ 2y3 + y2 + 2y +1
cy
C2 0 —6y" + -+ 19y +4
C4,Cs Y0 % 4+ 13y8 + 1197 + 4555 + 35¢° + 129" + 245 + 9% — 2y + 1
Cs5,C10 y0 + 6y° + 15¢° + 18y7 + 7y —6y° — 6yt + 12 +3y+4
Ce Y —6y2 - —y+16




Solutions to I3

(vi) Complex Volumes and Cusp Shapes

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

Cusp shape

u = —0.584958 4 0.7714921
a = —0.164635 + 0.4125341
b= —0.253024 — 0.9025821

1.64732 — 2.310061

4.86369 + 3.521331

u = —0.584958 — 0.7714921
—0.164635 — 0.4125341
b= —0.253024 + 0.9025821

1.64732 + 2.310061

4.86369 — 3.521331

0.248527 + 0.7825471
0.99372 — 1.813291
b = —0.550614 + 0.3889681

u =

a =

—3.73792 + 1.231691

—0.90177 — 5.449081

0.248527 — 0.7825471
= 0.99372 4+ 1.813291
—0.550614 — 0.3889681

u =

—3.73792 — 1.231691

—0.90177 + 5.449081

0.761643 + 0.2080491
0.785123 + 0.0594951
0.536815 + 0.3169181

—0.87626 — 3.478391

3.19503 4 2.795151

0.761643 — 0.2080491
0.785123 — 0.0594951
= 0.536815 — 0.3169181

—0.87626 + 3.478391

3.19503 — 2.795151

—0.449566 + 1.1647901
= —2.43053 + 0.821651

—8.16652 — 4.145851

—4.98134 + 3.976001

—0.449566 — 1.1647901
—2.43053 — 0.821651
—1.15461 4 1.047301

—8.16652 + 4.145851

—4.98134 — 3.976001

0.524355 + 1.1634101
= —2.18368 — 0.412401
—1.07856 + 1.220071

—3.67102 + 8.286321

—0.17560 — 6.148811

0.524355 — 1.1634101
= —2.18368 + 0.412401

b
U
a
b
U
a
b
U
a
b= —1.15461 — 1.047301
U
a
b
U
a
b
U
a
b= —1.07856 — 1.220071

—3.67102 — 8.286321

—0.17560 + 6.148811




I11.
Iy = (—u?—2u®+-.-+b—-1, —u®—4ub+.--+2a—3, v'°+2u’+---+3u+2)

(i) Arc colorings

su® +2ub + - 4 Su 43

a7 = \u? +2u® + 4u” + 4ub + 400 + 2ut + 203 +u? + 2u+1
T e du- )

as = \ —y? —2u® — 5u" — 5ub — 7w —dut — 4w —3u? —3u—3
0t

ag = \u? + 2u® + 5u” + 4ub + 6ud + 2u* + 3ud + 2u% +2u+3

su® +2ub + 4 Su 3
a1 = \u% 4+ 208 +3u” +4ub +2u® +3ut + ud + 2w+ 2u+1

(ii) Obstruction class = —1

(iii) Cusp Shapes = —4u” — 8u® — 4u? + 4u — 2
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(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
€1, 5, €7 uwl® + 0 4+ 3u® + 3u” + 5u’ + 5u® 4 4ut + 4w + 30 +2u+ 1
C10
C2 uwl® +20° — u® — 507 — 3u® + 4u® 4+ 120 + 13w + 5u® +u + 2
c3,Co ul® — 202 4+ 5u® — 60 + Tu® — 6u® + 4ut — 4w + 3u® — 3u+2
C4 u'® 4+ 6u” + 15u® + 18u” + Tu® — 6u® — 6ut + u? + 3u+ 4
C6,C8 u'® 4+ 5u® 4+ 13u® + 1907 + 170’ + Tu® — 2u® +u? +2u 41
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(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
C1,Cs,C7 ylo + 5y9 + 13y8 + 19y7 + 17y6 + 7y5 _ 2y3 + y2 + 2y + 1
€10
Co yl()76y9++19y+4
c3,Cy Y0+ 6y° + 15¢° + 18y" + 7y — 695 — 6y + > + 3y +4
Ca y' —6y” +---—y+16
C6, C8 Yt % 4+ 13y8 + 1197 + 455 + 35¢° + 120" + 243 + 9% — 2y + 1
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Solutions to I3

(vi) Complex Volumes and Cusp Shapes

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

Cusp shape

u = —0.871979 + 0.1685881
a = —0.409574 — 0.1781351
b= —1.07856 4 1.220071

—3.67102 + 8.286321

—0.17560 — 6.148811

u = —0.871979 — 0.1685881
—0.409574 4+ 0.1781351
b= —1.07856 — 1.220071

—3.67102 — 8.286321

—0.17560 + 6.148811

0.642886 + 0.5801821
0.842379 + 0.2113651
b= —0.253024 — 0.9025821

u =

a =

1.64732 — 2.310061

4.86369 + 3.521331

0.642886 — 0.5801821
= 0.842379 — 0.2113651
—0.253024 + 0.9025821

u =

1.64732 + 2.310061

4.86369 — 3.521331

= 0.060791 + 1.1794901
—0.201487 — 0.6332221
—0.550614 — 0.3889681

—3.73792 — 1.231691

—0.90177 + 5.449081

0.060791 — 1.1794901
= —0.201487 + 0.6332221
= —0.550614 + 0.3889681

—3.73792 + 1.231691

—0.90177 — 5.449081

= —0.480814 + 1.0845101
1.43693 — 0.341091
0.536815 + 0.3169181

—0.87626 — 3.478391

3.19503 4 2.795151

—0.480814 — 1.0845107
1.43693 + 0.341091
0.536815 — 0.3169181

—0.87626 + 3.478391

3.19503 — 2.795151

—0.350885 + 1.2646201
= —0.91824 + 1.614671
= —1.15461 + 1.047301

—8.16652 + 4.145851

—4.98134 — 3.976001

= —0.350885 — 1.2646201
= —0.91824 — 1.614671
= —1.15461 — 1.047301

—8.16652 — 4.145851

—4.98134 + 3.976001
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Iv.
IZ:<u9+2u7+2u5+b+1’ u9+u7_2u3+a+1’ ulO_u9+._._2u+1>

(i) Arc colorings

“ (”)

1
0
1
—u?
a3: <u3 >
as = (u5+u +u>
ud
az = \y3+u
u —uT 2P -1
a7 = \—u9 —2u" —2u® —1
—u? 5+2u 1
ag = —u? —u -4l =1
—Uu —u7 WHut+ut+u—u
ag = \ —2¢Y —4u” — 5l +ut —ud 4+ 2u% —u
—u? 4+ 2u® — 3u” + 4ub — 5u® + 6ut — 4ud + 3u? —3u+2
a1 = \ —y9 +2u8 — 3u” + 4ub — 5ud + 5ut — 4uwP + 2u® —3u+1
(ii) Obstruction class = —1

(iii) Cusp Shapes = —4u® + 4u® — 8u” + 8u’ — 8u® + 12u* + 4u? — 4u + 2
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(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
c1,C7 u'® — 20 + 5u® — 607 + Tub — 6u° + 4ut — 40 + 3u® — 3u + 2
C2 u'® 4+ 20 — u® — 5u” — 3u® + 40’ + 120t + 136 + 5u + u + 2
€3, 5, €9 ul® 4+ 4?4 3u® + 3u” + 5u’ + 5u’ + dut 4+ 4P + 3u® + 2u+1
C10
C4,Cg w9 +5u? +13u® + 190" + 178 + 7w’ — 20 + P+ 2u+ 1
Cs ' 4+ 6u” + 15u® + 18u” + Tu® — 6u® — 6ut + u? + 3u + 4
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(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
c1,C7 Y0 + 637 4+ 15¢% + 18y" + 7yb — 6y° — 6yt + 2 + 3y +4
€2 Yy — 6y + -+ 19y +4
€10
C4,Ce Y0 4+ + 13y8 + 11y + 4595 + 35y° + 120 + 202 + 9% — 2y + 1
cs Y —6y2 - —y+16

16



Solutions to Ij

(vi) Complex Volumes and Cusp Shapes

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

Cusp shape

u = —0.584958 4 0.7714921
a = 1.153020 — 0.1451901
b= 10.076692 + 0.7459821

1.64732 — 2.310061

4.86369 + 3.521331

u = —0.584958 — 0.7714921
1.153020 + 0.1451901
b= 10.076692 — 0.7459821

1.64732 + 2.310061

4.86369 — 3.521331

u= 0.248527 + 0.7825471
a = —1.73424 — 0.648801
b= —1.387500 — 0.1434051

—3.73792 + 1.231691

—0.90177 — 5.449081

u = 0.248527 — 0.7825471
a = —1.73424 + 0.648801
—1.387500 + 0.1434051

—3.73792 — 1.231691

—0.90177 + 5.449081

= 0.761643 + 0.2080491
= —0.170482 + 0.4426131
= —0.944976 — 1.0428901

—0.87626 — 3.478391

3.19503 4 2.795151

= 0.761643 — 0.2080491
= —0.170482 — 0.4426131
= —0.944976 + 1.0428901

—0.87626 + 3.478391

3.19503 — 2.795151

= —0.449566 + 1.1647901
= —1.31989 + 1.514371

—8.16652 — 4.145851

—4.98134 + 3.976001

—0.449566 — 1.1647901
—1.31989 — 1.514371
—1.47614 — 0.887471

—8.16652 + 4.145851

—4.98134 — 3.976001

0.524355 + 1.1634101
= 1.57160 + 0.383231
0.731926 — 0.2940101

—3.67102 + 8.286321

—0.17560 — 6.148811

0.524355 — 1.1634101
= 1.57160 — 0.383231

b
U
a
b
U
a
b
U
a
b= —1.47614 + 0.887471
U
a
b
U
a
b
U
a
b= 10.731926 + 0.2940101

—3.67102 — 8.286321

—0.17560 + 6.148811
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V.I!=0b+1,a—u+1, u?2+1
5 =

(i) Arc colorings

ag =

ag =
—u—1
a; = —Uu
(ii) Obstruction class =1

(iii) Cusp Shapes = —8

18



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
C1,C3,C5 U2 +1
7, C9, C10
C2 u?
1 2
C4,Cq, C8 (U + )

19



(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
C1,C3,C5 (y+1)2
7, C9, C10
Co y2
C4,Cq, C8 (y_ 1)2

20



(vi) Complex Volumes and Cusp Shapes

Solutions to I¥ vV—1(vol +/—1CS) Cusp shape
U= 1.0000001
a = —1.00000 + 1.000001 —4.93480 —8.00000
b = —1.00000
U= — 1.0000001
a = —1.00000 — 1.000001 —4.93480 —8.00000
b = —1.00000
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VI I} = (2u?a —au+2u®*+3b+a—u+4, v’a+a®+a—2u, u* +u+1)

(i) Arc colorings

1
ag = \0
1
alg = _u2
—u
az = —1
u+1
as = \—u?+u
—u—1
ag = —1
a
ar = —%uza—%u2+~-~—%a—%
1,2 2,2 2 1
_ (e,
6 = \—fu‘a—zu”+---—3a—3
%uQa—qu—l----—l—%a—%
as = —vula+au—u*—a—2
< —u?—a—1 >
= |1,02 1,2 1 2
ai gua“rgu +_§a+§
(ii) Obstruction class = —1

(iii) Cusp Shapes = —2
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(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
C1,C3,Cs (u3+u_1)2
7, C9, C10
C2 (u—1)°
2 2
€4, Ce, C8 (u? +2u? +u—1)
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(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
C1,C3,Cs (y3+2y2+y_1)2
7, C9, C10
2 (y—1)°
C4,Cq,C8 (y® — 2% + 5y — 1)*
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(vi) Complex Volumes and Cusp Shapes

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

0.341164 + 1.1615401
1.30674 + 0.540781 —4.93480 —2.00000
0.465571

0.341164 + 1.1615401
—1.07395 — 1.333331 —4.93480 —2.00000
—1.23279 — 0.792551

0.341164 — 1.1615401
1.30674 — 0.540781 —4.93480 —2.00000
0.465571

0.341164 — 1.1615401
—1.07395 + 1.333331 —4.93480 —2.00000
—1.23279 + 0.792551

—0.682328
—0.732786 4 0.909770I | —4.93480 —2.00000
= —1.23279 — 0.792551

—0.682328
= —0.732786 — 0.9097701 | —4.93480 —2.00000
= —1.23279 4 0.792551

> R €|l Q@ €| Q@ €| & €| & €| & &
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VII. u-Polynomials

Crossings u-Polynomials at each crossing

c1,C3,C5 (u? + 1) (u® +u—1)2(wb — v’ 4+ 2u* —u® 4+ 2u® — 2u + 1)

7, ¢, C10 (' = 2u® + 5ud — 6u” + Tu® — 6u’ + 4ut — 4ud + 3u® — 3u + 2)
. (uw +° +3u® + 3u” + 508 + 5u® + 4ut + 4ud + 3u® + 2u + 1)2

ca u?(u —1)%(u® +u® — u? 4 3u® + 4u® — 4u + 4)

St 4 20 — u® — 50" — 3u8 + 4u® + 120t + 130 + 5u® 4 u + 2)3
(u+1)2(u® + 2u? +u — 1)?(u® + 3u® + 6u* + 5u® + 4u® + 1)

C4,C6,C8

(' 4 5u® + 13u® 4+ 190" + 1708 + Tu® — 2u® Fu? +2u +1)2
(u' 4 6u” + 150 + 18u” + Tu® — 6u° — 6u’ +u® + 3u+4)
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VIII. Riley Polynomials

Crossings Riley Polynomials at each crossing
c1, 3, Cs (+ 1%+ 20> +y — 1)?(° +3y° + 6y" +5y° +4y° + 1)
€7, €9, C10 (0 4 5y 4+ 13y + 19T + 170 + Ty® — 203 9 + 2y +1)2
(y" 4+ 6y” + 15y° 4+ 18y" + Ty° — 6y° — 6y* + > + 3y +4)
o v?(y = 1D°(y° = 3y° + 3y* —¢® + 32y° + 16y + 16)
(' = 6y” 4o+ 19y +4)°
((y = D*)(y° — 29" + 5y — )*(y° +3y° + - + 8y + 1)
C4,Co, C8

Sy =6y’ + - —y+16)
(0 4y +13y° 4+ 11y7 + 4598 + 350° + 129* + 243 + 992 — 2y + 1)?
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