Iy

I =
= (—63u” + 285u°® — 207u® + 132u? — 665> — 273u® + 1121b + 1277u — 919,

I3

Iy =

‘[5
16
17
Iy =
Iy =

12”0605 (K12n0605)

Linearized knot diagam

D B e
\ y 0 8 9 2 12 5 3 4 1 8

ll—ll/p

26 27289210 21 2528 >4 > 12 11 > &7,

C11

A knot dlagranﬂ Co C9 Cs €8 €4 Ci2

Solving Sequence

Ideals for irreducible component#ﬂ)f Xpar

= (u" —3u® —u® + 9ut — 6u® — 2u® +4b+2, u" — 2u® — v + 6ut — 6u® + 2u* + 4a + 2u,

u® — 2u” — 2u® + 8u® — 3ut — 4ud + 2u® + 2u + 2)
(b—1, u* +2a —u, u* —u®+2)

6601u" — 2164148 + 23931u° — 33635u? + 55727u° + 23373u? + 246624 — 106399 + 92305,
u® — 4u” + 6u® — 8u® + 12u* — 2u® — 18u® + 26u — 11)

(au+b—a+1, 2¢*> —2au —4a —u—1, u? +2u — 1)

(b—2a+1, 2a°> —2a—1, u+1)

b+1, —u® —u?+2a+u—1, u* +1)

(b, a+1, u+1)

(—2au+2b+2a +u — 3, 4a*> —4a + 9, u* —2u+1)
b-1,u—-1)

={a, b+1, v+1)

* 9 irreducible components of dim¢ = 0, with total 36 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 = (u" —3u® — u® + 9u* — 6u® — 2u? + 4b + 2, u” — 2u® — u® + 6u* —
6ud + 2u? + 4a + 2u, u® —2u” + -+ + 2u + 2)

(i) Arc colorings

o ()

1
ag = 0
1
a7: u2
—u
az = \—ud+u
1,7, 1,6 1,2 1
ar= | 74 s T
—%u7+%u6+~-~—%u—%
@10 =\ —fu" + Jub 4+ +u+ 3
w3
= \ub—ud+u
%u7—%u6+-~~—%u+1
as = \tou"— 345 ... 4 192 4 1
%u7—u6—%u5+3u4—2u3—u+1
asg = %u7—u6—%u5+2u4—2u3+u2—u
1,7 3,6 1 1
S VYA Yy R S T |
o (ERTTS T )
4 1 2
%u6—u5—1u4+3u3—2u2—1
a2 = §u6—u5—§u4+2u3—2u2 1
1
§U

6 —2u5 — Jut +3ud — 2u® — 1
an = —u7—|—%u6—%u4+u3—2u2—1

(ii) Obstruction class = —1

(iii) Cusp Shapes = Ju” — uf — Lv® — Ju? +u® 4+ 9u? — 8u + 1



(iv) u-Polynomials at the component

Crossings

u-Polynomials at each crossing

C1,C11

u® 4+ 8u” + 30u’ + 64u® 4+ TTut + 68u® + 8u? — du + 4

C2,Ce, C7

C12

u® — 20" — 208 + 8u® — 3ut — 4w + 2%+ 2u+ 2

C3,C4,Cs

Cg, C9, C10

u® — 20" — 5u8 + 16u® — 3ut — 144> + u? — 2




(v) Riley Polynomials at the component

Crossings

Riley Polynomials at each crossing

C1,C11

y® — 4y + 305 — 548y° — 2223yt — 2640y° + 1224y + 48y + 16

C2,Ce, C7

C12

y® — 8y” +30y° — 64y + 7Tyt — 68y° + 8y® + 4y + 4

C3,C4,Cs

Cg, C9, C10

y® — 14y" 4 83y5 — 280y° + 443y* — 182y3 + 13y* — 4y + 4




(vi) Complex Volumes and Cusp Shapes

Solutions to I} vV—1(vol +/=1C8S) Cusp shape
u = —0.795087
a=—1.17483 10.6824 12.2800
b= —-1.67677
uw=0.973229 + 0.7385081
a = —0.555279 — 0.4836221 2.80118 — 5.764701 —0.66223 4 7.423381

b= 10.655349 — 0.1117561

u = 0.973229 — 0.7385081
a = —0.555279 4 0.4836221 2.80118 + 5.764701 —0.66223 — 7.423381
b= 0.655349 4 0.1117561

u = —0.253073 + 0.5134121
a= 0.548752 — 0.3592551 0.076761 + 1.0275701 1.43267 — 6.497561
b= —0.248429 — 0.4435651

u = —0.253073 — 0.513412]
a= 0.548752 4 0.3592551 0.076761 — 1.0275701 1.43267 + 6.497561
b = —0.248429 + 0.4435651

u= 1.55774+ 0.703501
a= 0.340083 4 1.2965961 | —13.5641 —12.77191 1.06054 + 5.068531
b = —1.80248 + 0.990931

u= 155774 —0.703501

a= 0.340083 — 1.2965961 | —13.5641 + 12.77191 1.06054 — 5.068531
b= —1.80248 — 0.990931

u = —1.76070

a= 0.507716 7.40006 0.0581740

b= 2.46790




IL. 1Y = (b—1, u? + 2a — u, u* —u? + 2)

(i) Arc colorings

o= (1)

ag —
a7 =

az =

(ii) Obstruction class =1

(iii) Cusp Shapes = 4u? + 4



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
2 2
1, C (u” —u+2)
C2,Ce, C7 U4—u2+2
C12
4
c3,C8 (u + 1)
C4, Cs5,C9 (u_ 1)4
€10




(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
C1,C11 (y2 +3y+4)2
C2,Ce, C7 (y2_y+2)2
C12
C3,C4,C5 (y— 1)4
€8, C9, C10




(vi) Complex Volumes and Cusp Shapes

Solutions to I3 v—1(vol + /—1C5) Cusp shape

0.978318 + 0.6760971
= 0.239159 — 0.3233891 4.11234 — 5.333491 6.00000 + 5.291501
= 1.00000

0.978318 — 0.6760971
0.239159 + 0.3233891 4.11234 + 5.333491 6.00000 — 5.291501
1.00000

—0.978318 + 0.6760971
—0.739159 + 0.9994861 4.11234 + 5.333491 6.00000 — 5.291501
1.00000

—0.978318 — 0.6760971
—0.739159 — 0.9994861 4.11234 — 5.333491 6.00000 + 5.291501
1.00000

> & €|l & 8| & 8|l & &
I




III. 1Y = (—63u” + 285u® + .-+ + 1121b — 919, 6601u” — 21641ub + .- +
24662a + 92305, u® — 4u” + .- - + 26u — 11)

(i) Arc colorings

e ()

= (o)
o= ()
o= (o)
—0.267659u” + 0.877504u° + -+ 4.31429u — 3.74280
a9 = \0.0561998u7 — 0.254237u° — 1.13916u + 0.819804
—0.238221u7 + 1.03005u® + - - - + 4.95568u — 4.36100
0.599465u7 — 1.71186ub + - - - — 8.48439u + 4.41124
a; = (u —ud+ u>
0.0185305u" — 0.0362096u8 + - - - — 0.502595u + 0.792677
as = \0.0374665u” — 0.169492u° + - .. — 0.0927743u + 0.213202
—0.407591u" 4+ 1.17720u® + - - - 4+ 6.03958u — 4.71332
ag = \ —0.312221u" + 0.745763u’ + - - - + 3.43979u — 1.44335
—0.0381559u7 — 0.0654854u° + - - - — 1.25833u + 0.619455
ag = —0.399643u” 4 0.474576u’ + - - - + 6.32293u — 2.60749
0.321953u" — 1.07550u® + - -+ — 4.54181u + 4.51172
a12 = \ —0.00892061u" + 0.135593ub + - - - + 0.926851w + 0.187333

—0.181169u7 — 0.228043u’ + - - - 4+ 1.13259u + 1.07728
a11 =\ —1.87957u" + 6.16949u’ + - - - + 21.9875u — 11.5290

(ii) Obstruction class = —1

ses 1 4 1702 2 2992
(111) Cusp Shapes — 151281 u? _ 8 u6 + 1'{(2)1 u5 _ 1?5?’[1/4 + 5996“}3 + 992, 2 8756 u+ 9300

T21 % — 1121 % T 1121
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(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
c1,c11 u® 4+ 4u” — 4u® — 28u° + 82u + 152u® + 164u* + 280u + 121
2,6, €7 u® — 4u” + 6u® — 8u® 4 12u* — 2u® — 18u* + 26u — 11
C12
€3,C4, G5 (u* + 2u® + 4u? — 2u — 1)?
€8, C9, C10
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(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
c1,c1 y® —24y" 4 .- — 38712y + 14641
€2, €6, C7 y® — 4y7 — 4y 4 28¢° + 82yt — 152y° + 164y> — 280y + 121
C12
C3,C4,Cs (y4 +4y3 + 22y2 _ 12y + 1)2
€8, C9, C10
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(vi) Complex Volumes and Cusp Shapes

Solutions to I3

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

Cusp shape

0.737313 + 0.7942881
0.634238 + 0.2899691
—0.632293

u

3.51425

—61.050747 + 0.101

0.737313 — 0.7942881
0.634238 — 0.2899691
—0.632293

3.51425

—61.050747 + 0.101

—1.13723
0.132208
= 0.321336

—2.70122

4.79070

= 0.741896
= —1.67811
= 0.321336

b
U
a
b
U
a
b
U
a
b

—2.70122

4.79070

u = —0.47349 + 1.606371
a = —0.607711 4 0.0036201
b= 1.15548 4-1.89385]

—7.80872 4 4.851171

1.07929 — 2.278641

u = —0.47349 — 1.606371
a = —0.607711 — 0.0036201
b= 1.15548 —1.893851

—7.80872 — 4.851171

1.07929 + 2.278641

u= 1.93385+ 0.467051
a = —0.162665 — 1.0555471
b= 1.15548 —1.893851

—7.80872 — 4.851171

1.07929 + 2.278641

u = 1.93385 — 0.467051
a = —0.162665 + 1.0555471
b= 1.15548 + 1.893851

—7.80872 4 4.851171

1.07929 — 2.278641
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IV. I} =(au+b—a+1, 2a®> —2au —4a —u—1, u? + 2u — 1)

(i) Arc colorings
0
ag = u
ag — (
a7 = <
az = (
3au+2u — 1
ai10 = \13au — 5a + 10u — 5
ay = (
as = <

ag =

10au — 3a —2u +1 )

a4 = \48au — 20a — 10u + 5
—u+1

a2 = \ —6u+3
—30u + 13

ail = \ —151u + 63

(ii) Obstruction class = —1

(iii) Cusp Shapes =0
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(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
2 2
1,11 (u® +6u+1)
€2, %, C7 (u? + 2u — 1)?
C12
C3,C4, C
35 ut —4u® +120% —du — 7
€8, C9, C10
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(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
C1,C11 (y2 — 34y + 1)2
C2,Cq, C7 (y2—6y+1)2
C12
Gy 8yS 4 08y — 184y + 49
€8, C9, C10
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(vi) Complex Volumes and Cusp Shapes

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

u = 0.414214

a = —0.264020 2.46740 0
b= —1.15466

u = 0.414214

a= 267823 2.46740 0
b= 0.568873

u = —2.41421

a = —0.207107 + 0.8149931 | —17.2718 0
b= —1.70711 4 2.782561
u = —2.41421

a = —0.207107 — 0.8149931 | —17.2718 0
b= —1.70711 — 2.782561

17



V. I =(b—2a+1, 2a®> —2a —1, u+1)
5

(i) Arc colorings

o (%)

ag —

ay =

(ii) Obstruction class =1

(iii) Cusp Shapes =0
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(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
C1,C2,C7 (u_ 1)2
C11
C3,C4,C5 U2 -3
Cs, C9, C10
1)2
C6, C12 (u+1)

19



(v) Riley Polynomials at the component

Riley Polynomials at each crossing

Crossings
C1,C2,Cq (y _ 1)2
C7,C11,C12
C3,C4,Cs (y_3)2
€8, Cg, C10

20



(vi) Complex Volumes and Cusp Shapes

Solutions to I¥ vV—1(vol +1/=1CS) | Cusp shape
u = —1.00000
a= 1.36603 9.86960 0
b= 1.73205
u = —1.00000
a = —0.366025 9.86960 0
b= —1.73205
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VL IY=(b+1, —u*—u?+2a+u—1, u*+1)

(i) Arc colorings

o= (1)

ag —
a7 =
az =

ag =

(ii) Obstruction class =1

(iii) Cusp Shapes =8

22



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
2 2
C1,C11 (u 4+ 1)
C2,Ce, C7 U4 + 1
C12
3, Cs (u—1)*
C4, Cs5,C9 (u+1)4
€10
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(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
4
€1, c11 (y+1)
C2,Ce, C7 (y2+1)2
C12
C3,C4,C5 (y— 1)4
€8, C9, C10

24



(vi) Complex Volumes and Cusp Shapes

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

0.707107 + 0.7071071
= —0.207107 + 0.5000001 4.93480 8.00000
= —1.00000

= 0.707107 — 0.7071071
= —0.207107 — 0.5000001 | 4.93480 8.00000
= —1.00000

= —0.707107 + 0.7071071
= 1.207107 — 0.5000001 | 4.93480 8.00000
= —1.00000

= —0.707107 — 0.7071071
= 1.207107 + 0.5000001 4.93480 8.00000
= —1.00000

25



(i) Arc colorings

o (%)

e ()
oo ()
o ()
w=(0)
o= (o)
n-(01)
e ()

w=(0)
= (o)
)

VIL. I = (b, a+1, u+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,C7 u—1
C11
C3,C4,C5 U
Cs, C9, C10
Cg,C12 u+1

27



(v) Riley Polynomials at the component

Riley Polynomials at each crossing

Crossings
C1,C2,Cq Y — 1
C7,C11,C12
C3,C4,C5 y
g, C9, C10

28



(vi) Complex Volumes and Cusp Shapes

Solutions to I¥ V—1(vol + v/—1CS) Cusp shape
u = —1.00000
a = —1.00000 —3.28987 —12.0000
b= 0

29



VIIL I = (—2au+2b+ 2a+u — 3, 4a® —4a + 9, u® —2u +1)

(i) Arc colorings

o= (1)

ag —
a7 =
az =

a
ag = aufa—%qu%

—au+2a+§u—§>
_ 3L
au—a+ 5u—3

as =
ag = —2au+2a+u—1

5 7 13 13
—p0u+ 5“1+ Tu— 4>

2au —2a —3u+5
2au — 2a + 2u — 1

2au — 2a —4u+5
a1 = \ 2au—2a+u—1

(ii) Obstruction class =1

—2au + 2a + Su —6)

ayq =

(iii) Cusp Shapes =0
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(iv) u-Polynomials at the component

Crossings

u-Polynomials at each crossing

C1,C4,C5
Ce6,C9, C10

C11,C12

C2,C3,C7
Cs

(u+1)*

31



(v) Riley Polynomials at the component

Crossings

Riley Polynomials at each crossing

C1,C2,C3
C4,Cs5, Ce
C7,Cg,C9

€10, C11, C12
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(vi) Complex Volumes and Cusp Shapes

Solutions to Ig

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

Cusp shape

1.00000
0.50000 + 1.414217
1.00000

1.00000
0.50000 + 1.414211
1.00000

1.00000
0.50000 — 1.414211
1.00000

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

1.00000
0.50000 — 1.414211
1.00000
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IX. I¥ = (b—1, u—1)

(i) Arc colorings

w= (1)

w= (o)
o= (})
w=(3)
w= (1)
w=("1")
o= ()
w= (1)
w- (4
= (1)
o= (})
o= (o)

(ii) Obstruction class =1

(iii) Cusp Shapes =0

(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 T e e e
a=--- 0 0
h=-..
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X. I =(a, b+1, v+1)

(i) Arc colorings

w= ()

w= (0)
o= (0)
w=(4)
e ()
wo= (1)
o= (9)
o= (1)
o= (0)
w (7)
we= ()

(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,Ce "
C7,C11, C12
cs3,Cs u—1
C4,C5,C9 u+1
€10
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(v) Riley Polynomials at the component

Riley Polynomials at each crossing

Crossings
C1,C2,Cq Yy
C7,C11,C12
C3,C4,C5 y— 1
g, C9, C10
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(vi) Complex Volumes and Cusp Shapes

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

Crossings u-Polynomials at each crossing
u(u — 1) (u? +1)%(u? — u + 2)%(u? + 6u + 1)?
€1, €11 (8 7 6 5 4 3 2
S(u® +4u’ —4u® — 28u® 4+ 82u” + 152u° + 164u” 4 280u + 121)
< (u® 4 8u” + 30u’ + 64u° + T7u? + 68u® + 8u? — 4u + 4)
u(u —1)3(u+ 1)*(u® 4+ 2u — 1)%(u* + 1) (u* — u?® 4 2)
c2,cC
o (B — a7 + 6u’ — 8uS + 12u* — 20 — 18u® + 26u — 11)
(u® = 2u” — 2u8 + 8u® — 3ut — du® + 2u? + 2u + 2)
u(u — 1) (u+ 1)8(u? — 3)(u? — 4u® + 12u* — 4u — 7)
s, ¢
5 (ut 4 20+ 4u? — 2u —1)?
(u® = 2u” — 5ub + 1665 — 3ut — 14u® + u? — 2)
Ca, €5, Co u(u — 1) (u+1)°(u? — 3)(u? — 4u® + 12u* — 4u — 7)
10 (ut 4 20+ 4u? — 2u — 1)?
(u® = 2u" — 5ub +16u° — 3ut — 14u® + u? — 2)
u(u — 1)*(u+1)%(u? + 2u — 1)*(u* + 1) (u* — u?® 4 2)
C6, C12

(u® — 4"+ 6ub — 8u® + 12u* — 2u® — 18u* + 26u — 11)
(u® = 2u” — 2u8 + 8u® — 3ut — 4ud + 2u® + 2u + 2)
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XII. Riley Polynomials

Crossings Riley Polynomials at each crossing
y(y— D (y+1)*(y? — 34y +1)°(y° + 3y + 4)°
c1,C
b (S — 24y7 + - — 38712y + 14641)
(y® — 4y" + 30y° — 548y° — 2223y* — 2640y° + 122432 + 48y + 16)
¢2, e, C7 y(y — (7 + 1% — 6y + 1)*(y* —y +2)°
12 (y® — 8y" +30y° — 64y° + TTy* — 68y + 8y* + 4y + 4)
(Y8 — 4y" — 4y8 + 28y° + 82y* — 152y% + 164y% — 280y + 121)
C3, Ca, Cs y(y =3y — )Py + 4° + 229° — 12y + 1)°
Cs, Co, C10 - (y* + 8y> + 98y> — 184y + 49)

(y® — 14y7 + 83y5 — 280y° + 443y* — 182y + 13y> — 4y + 4)
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