11ng; (K1lng)
m/_\n Linearized knot diagam
N AR

\ 4 1 9 2 11 1 10 4 7 8 6
10
9
NG %

8
g
1
U Solving Sequence
~ 1,462,6ﬁ7,9ﬂ3H8ﬂ1165?1010%%2,04,07,09

. C1 Ce C3 &) C11 Cs
A knot d1agranﬂ

Ideals for irreducible component#ﬂ)f Xpar

I = (—u® +u? +2d +3u—1, u +2u® —4u?® + 2c — 8u+ 1, b—u, —u* —u® + 3u® + 2a + 3u,
u® +ut — 4ud — 4u® + 3u—1)
= {(—u*+2u* +d—2u, u* +u® =20 +c+2, b—u, v> +2u® +a—u—1, v’ +2u* — 2u® — 3u® + 3u + 1)
Igj:(—u4+2u2+d—2u, urtud =204+ e+2, —ut — P+ 20t +b+u—1, —ut — 20 + 20 +a+3u—3,
u® + 2u* — 2u® — 3u® 4+ 3u + 1)
I = (—5u* + 6u® — 3u® + 4d — 9u + 14, 3u* — 2u® + u? + 8¢ + 3u — 10, u* — 2u® — u? + 4b + 5u — 2,
u —u® + 4a + 3u, v’ —u® + 3u? — 4)
I={d+1,¢ b a+1, u—1)
Ig ={d+1,¢,b+1, a+1, u—1)
I'={(da+d+1,¢, b+1, u—1)

IY={a,d, c+1, -1, v-1)

* 7 irreducible components of dim¢ = 0, with total 23 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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LI*=(—u4u*+2d+3u—1, u*+2u3+.--+2c+1, b—u, —u*—u3+
3u? 4+ 2a + 3u, u® +ut+---+3u—1)

(i) Arc colorings

o ()

ayg =

ag = u
1 1,3_3,2__ 3
JU” +3u” —3u QU
ag = U
1,4 ,1,3_ 3,2 _ 5
U+ 35U SU SU
ar = u

ag =

(

(

(

(

(
w= ()

( ]

(

(

%u‘l —ud +2u? +4u— 3
ag = §u4 + Ly3 — %UZ %
—hut = b+ due )
ail = —u?
—u
as = \ —ud+u
—%111,4 - %1“3 + %uz + gu
aio = §u3—|—§u2—§u+%
—%11/1 —qu® + %u2 + gu
ao =\ gu+gut —Jut3
(ii) Obstruction class = —1

(iii) Cusp Shapes = —3u* — 6u® + 10u? + 22u — 13



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
C1,C4,Cs5
¢, €7, Co u® —ut —4ud 4+ 4u® + 3u+ 1
€10, C11
€2 u® + 9u* + 30u® + 38u® +u + 1
c3, Cg u® + du® + 8u + 8u? + 4




(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
C1,C4,Cs5
C6, 7, Co y® — 9yt +30y° — 382 +y—1
€10, C11
C2 y° — 21yt 4 218y — 1402y — 75y — 1
c3,C8 y° — 96y? — 64y — 16




(vi) Complex Volumes and Cusp Shapes

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

u=0.287923 4 0.2831711
a = —0.471944 — 0.6450491
b= 0.287923 + 0.2831711 | —0.341586 — 0.921914] | —6.28644 + 7.571421
c= 0.71581 4 1.410651

d= 0.044061 — 0.4824291

u= 0.287923 — 0.2831711
a = —0.471944 + 0.6450491
= 0.287923 — 0.2831711 | —0.341586 + 0.9219141 | —6.28644 — 7.571421
c= 0.71581 — 1.410651
d=0.044061 + 0.4824291

u = —1.72935 4+ 0.515711
a=—1.26784 —0.713171
b= —1.72935+ 0.515711 16.6614 + 10.95601 —13.7735 — 4.26981
c=—0.297131 — 1.1342901
d = —0.16439 + 2.363161

u = —1.72935 — 0.515711
a=—1.2678440.713171
b= —1.72935 — 0.515711 16.6614 — 10.95601 —13.7735 + 4.26981
¢ = —0.297131 4 1.1342901
d =—0.16439 — 2.363161

u= 1.88286

a= 147956

b= 1.88286 —17.8353 —13.8800
c= 1.16265

d = —0.759351




IL. 1Y = (—u*+ 2u® +d — 2u, u* +u® —2u® + c+ 2, b—u,
u—1, u® +2u*+---+3u+1)

(i) Arc colorings

o= ()
|
)

as =
ag =

— 2u? +u—|—1
ag =

wd—2u?+1
a7 =

(

(v

(™

(™

e 2
(4 R
<u +2u® —u —u+1)
- (-
e

ag —

ud +u)

Uu +2u -1
a0 =

ud +2u? — 1
a0 = -1
(ii) Obstruction class = —1

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

ud 4+ 2u2 +a —



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
€1, 6,65 w—2ut — 20+ 3u¥ +3u—1
Cg,C11
C2 u® 4 8u* + 22u® 4 25u? 4+ 15u + 1
c3,C8 w? —ut +5ud —u? +2u+2
c7,Cg, C10 w—ud —3u?+4




(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
€1, C4, G y® — Syt + 22y — 2597 + 15y — 1
Ce, C11
Ca y® — 20y* + 11493 + 19y + 175y — 1
c3,C8 y° + 9yt + 27y + 2317 + 8y — 4
¢7, Cg, C10 y> —2y" +y° — 9y® + 24y — 16




(vi) Complex Volumes and Cusp Shapes

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

u = 0.949895 4 0.4416671
a= 0.23423 — 2.345881

b= 0.949895 + 0.4416671 | —5.14125 — 1.108917 | —14.3655+ 2.04117
c = —0.682871 — 0.6180841
d= 0.281458 4+ 0.3920241

u = 0.949895 — 0.4416671
a= 0.23423 4 2.345881

b= 0.949895 — 0.4416671 | —5.14125 + 1.108911 | —14.3655 — 2.04111
c = —0.682871 + 0.6180841
d=0.281458 — 0.3920241

u = —0.274898

a= 0.594739

b= —0.274898 —2.08622 —3.05700
c = —1.83380

d = —0.695222

u = —1.81245 + 0.173141
a = —1.53160 — 0.27272]
b= —1.81245 + 0.173141 —15.1998 + 4.12491 | —13.10604 — 2.154431
c= 0.099771 + 1.1294501
d= 10.06615 — 2.484271

u = —1.81245 — 0.173141
a = —1.53160 + 0.272721
b= —1.81245 —0.173141 —15.1998 — 4.1249] | —13.10604 + 2.154431
c= 0.099771 — 1.1294501
d= 10.06615 + 2.484271




III. 1Y = (—u*+2u?> +d —2u, uv* +u® —2u?’ +c+2, —u* —u3+-.-+b—
1, —u*—2u®+---+a—-3, v +2ut+---+3u+1)

(i) Arc colorings

a0
)
;)

ut + 2u® — 2u? —3u+3>

as =
ag =
ag = wrHud -2 —u+1

u —2u+2
Wt -2 —u+1
ut fu + 2u?

(
(+
("
(o4
a9 = ( ut —2u? + 2u 2)
("
(
a- ("
- (-
o

a7 =

u?
az =
ut —ud +2u% -2
U —u3+2u -1
u

w3t +u—3
ut +3u? —2u—2

ud +u)

ud +2u7
a0 =

—ud 4+ 2u—2
aip = -1

(ii) Obstruction class = —1

ag —

(iii) Cusp Shapes = 4u? + 6u® — 8u? — 6u — 4
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(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
€1, €4, €7 w? —2ut — 20 +3u? +3u—1
Co, C10
C2 u® + 8ut + 22u3 + 25u% + 15u + 1
c3,C8 w? —ut +5ud —u? +2u+2
C5, Cg, C11 w—ud —3u?+4

11



(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
C1,C4,C7 y5_8y4+22y3_25y2+15y_1
Cg, C10
Ca y® — 20y* + 11493 + 19y + 175y — 1
c3,C8 y° + 9yt + 27y + 2317 + 8y — 4
C5,C6, C11 y® — 2yt + P — 9y + 24y — 16

12



Solutions to I3

(vi) Complex Volumes and Cusp Shapes

V=1(vol + y=1C)

Cusp shape

u = 0.949895 4 0.4416671
a = —0.865610 + 0.4024771
b= —-1.267020 + 0.1764171
c = —0.682871 — 0.6180841
d= 0.281458 4+ 0.3920241

—5.14125 — 1.108917

—14.3655 + 2.04111

u = 0.949895 — 0.4416671
a = —0.865610 — 0.4024771
b= —-1.267020 — 0.1764171
c = —0.682871 + 0.6180841

—5.14125 4 1.108911

—14.3655 — 2.04111

d=0.281458 — 0.3920241

u = —0.274898

a= 3.63772

b= 1.10870 —2.08622 —3.05700
c = —1.83380

d = —0.695222

u = —1.81245 + 0.173141

a= 0.546751 4+ 0.0522311

b= 0.71268 — 1.302591
c= 0.099771 + 1.1294501
d= 10.06615 — 2.484271

—15.1998 + 4.12491

—13.10604 — 2.154431

u = —1.81245 — 0.173141
0.546751 — 0.0522311

a =

b= 0.71268 + 1.302591
c= 0.099771 — 1.1294501
d= 10.06615 + 2.484271

—15.1998 — 4.1249]

—13.10604 + 2.154431
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«++8c—10, u* —2ud +

-+ 4d + 14, 3ut — 2ud + .
-+ 4b— 2, u* —u? + 4a + 3u, u® — u® + 3u? — 4)

IV. I} = (—5u* 4+ 6u® + -

(i) Arc colorings

7 N/ NN N\

— | | 5,47,2 5,45,2 PN T~
+ + + | + | — <t ella)] el o]
s S S 03 g S 5 e _ _
o<1 el 3,89,4 3,83,4 3 , 3 3
R | el G
o 3 Do + i + + + +
3 e : : s s
A +5 . B
+ o ., o o +°3 |+ +
« S T3 3 3wy S i o -
T B N R N~ S =
N+ 4+ + i + = S el el
(- - < b+ < ! , 4u S _ _
[a]

D 1,u4 1,u4 3%84u S s S,Uoo4Ww sy e s = i
oL =Y ol ol S 3 3
—-_o o 3 3 | (N I I oo I ol ol
NN A N N N N N

T T
— <t & O I~ (=2} e 0 — 10 — —
S] S| 3 S] 3 S] S S] S] S] 3 S]
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(ii) Obstruction class
(iii) Cusp Shapes = 2u? + 2u — 8



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
c1,Cy w—ud—3u?+4
2 u® + 2ut + v + 9u® + 24u + 16
C3,Cs W —ut+5u —u?+2u+2
€5, 6, 7 u® — 2ut — 2u® 4 3u? + 3u — 1
C9, €10, C11

15



(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
C1,C4 y® — 2y + o — 9y® + 24y — 16
C2 y® — 2y + 13y® — 97y* + 288y — 256
c3,C8 y° + 9yt + 27y + 23y% + 8y — 4
TP 8yt 4 22y° — 2597 4+ 15y — 1
€9, €10, C11

16



(vi) Complex Volumes and Cusp Shapes

Solutions to I} V—1(vol ++/=1CS) Cusp shape
u= 1.10870
a = —0.901960
b= —0.274898 —2.08622 —3.05700
c= 0.454684
d = —0.239061

u = —1.267020 4 0.1764171
a= 0.774241 4+ 0.1078031
b= 0.949895 4 0.4416671 | —5.14125 — 1.108917 | —14.3655+ 2.04117
c= 0.195051 + 0.7285801
d= 0.55136 — 2.963961

u = —1.267020 — 0.1764171
a= 0.774241 — 0.1078031
b= 0.949895 — 0.4416671 | —5.14125 4+ 1.108911 | —14.3655 — 2.04111
c= 0.195051 — 0.7285801
d= 0.55136 + 2.963961

u= 0.71268 + 1.302591

a = —0.323261 + 0.5908391
b= —-1.81245 —0.173141 —15.1998 — 4.12491 | —13.10604 + 2.154431
c= 1.077610 + 0.8785341
d = —0.431826 — 0.8567271

u = 0.71268 — 1.302591

a = —0.323261 — 0.5908391
b= —1.81245+ 0.173141 —15.1998 + 4.12491 | —13.10604 — 2.154431
c= 1.077610 — 0.8785341
d = —0.431826 + 0.8567271

17



V. I =(d+1,¢, b, a+1, u—1)

(i) Arc colorings

o= (o)

ayq4 =
a9 =
ag =

a7 =

(
(
(

(
o= (%)
(

(

(

(

(

(ii) Obstruction class =1

(iii) Cusp Shapes = —12
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(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
c1,C7 u—1
C2,C4,Cy u—+ 1
€10
€3,Cs,Ce u
€8, C11

19



(v) Riley Polynomials at the component

Riley Polynomials at each crossing

Crossings
C1,C2,C4 y— 1
7, C9, C10
€3,Cs, Co y
€8, C11

20



(vi) Complex Volumes and Cusp Shapes

Solutions to I¥ V—1(vol ++/—=1CS) Cusp shape
u = 1.00000
a = —1.00000
b= —3.28987 —12.0000
c=
d = —1.00000
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VLI =(d+1,¢c, b+1,a+1, u—1)

(i) Arc colorings

o= (o)

- (1)
w- (1)
- ()
- (5)
o= (5)
o (¢

e (5)
o= (5)
o= (0)
o (%)

(ii) Obstruction class =1

(iii) Cusp Shapes = —12
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(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossin
Yy
C1,Cs5,Cg u—1
C2,Cy4, C11 u+1
€3,C7,C8 u
Cg, C10
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(v) Riley Polynomials at the component

Riley Polynomials at each crossing

Crossings
C1,C2,C4 y— 1
Cs5,C6,C11
C3,C7,C8 y
€9, C10

24



(vi) Complex Volumes and Cusp Shapes

Solutions to I V—1(vol ++/—=1CS) Cusp shape
u = 1.00000
a = —1.00000
b = —1.00000 —3.28987 —12.0000
c= 0
d = —1.00000
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VIL. I =(da+d+1, ¢, b+ 1, u—1)

(i) Arc colorings

o= (o)

0
aq = 1
1
az = \1
a
ag = —1
a+1
ar = -1
0
ag = \d
0
az = \1
0
ag = \d
a+1
ail = —1
-1
as = 0
a+1
a0 = \d-1
a+1
aio = \d-1
(ii) Obstruction class = —1

iii) Cusp Shapes = —d? — a? — 2a — 17
(iii) p Shap

(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.
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(iv) Complex Volumes and Cusp Shapes

Solution to I¥ | v/—1(vol + /—1CS) Cusp shape
u = e e .
a = e e .
b= —4.93480 —16.0570 + 0.66761

cC=---

27



VIIL. I? =(a, d, c+1,b—1, v —1)

(i) Arc colorings

o ()
e ()
e ()
o )

a7 =

ag =

aip =

0
-1
(ii) Obstruction class =1

(iii) Cusp Shapes = —12
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(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
C1,C2,C3 "
C4,C8
Cs5, C6, C9 u+1
€10
C7,C11 u—1
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(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
C1,C2,C3 Yy
C4,C8
C5,Ce, C7 y—1
€9, €10, C11
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(vi) Complex Volumes and Cusp Shapes

Solutions to I} V—1(vol +/=1CS) Cusp shape
v = 1.00000
a= 0
b= 1.00000 —3.28987 —12.0000
¢ = —1.00000
d= 0
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IX. u-Polynomials

Crossings u-Polynomials at each crossing
c1, e u(u — 1)2(u® —u® — 3u? +4)(u® — 2u* — 2u® + 3u® + 3u — 1)?
(u® —ut — 4P 4 4 3u 1)
o u(u 4+ 1)2(u® + 2u + u? + 9u® 4 24u + 16)
((u® + 8ut + 22u® 4 250 + 15u + 1)) (u® + 9u* + 30u® + 38u? +u + 1)
s, C8 ud(u® — ut 4+ 5ud — u? + 2u + 2)3 (v + 4ut + 8uP + 8u? + 4)
¢4, o, €10 w(u + 1)%(u® —u® — 3u® +4)(u® — 2u* — 2u® + 3u® + 3u — 1)?
c(u® —ut — 4P 4 4u® + 3u+1)
Cs, Cs, €11 u(u — 1) (u 4 1)(u® —u® — 3u® + 4)(u® — 2u* + - + 3u — 1)?

S(u® —ut — 4P 4 4u®  3u+1)
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X. Riley Polynomials

Crossings Riley Polynomials at each crossing
C1,C4,C5
o e y(y — 1" — 99" +30y° = 38y° +y — 1)
6, C7,C9 - .
10, €11 ((y° = 8yt + 2207 — 2592 + 15y — 1)?)(y° — 2y* + y° — 9y® + 24y — 16)
e y(y — 1)%(y° — 21y* + 218y® — 1402y — 75y — 1)
(y® — 20y* + 114y + 19y% + 175y — 1)?
(y® — 2y + 13y° — 97y? + 288y — 256)
3, Cs yP(y° — 96y* — 64y — 16)(y° + 9y* + 27y + 23y + 8y — 4)*
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