1 2TL0642 (K 1 2”0642)

/ ‘ / Linearized knot diagam
AN T PR

K"f‘_,//gw379111012243576

/ / Solving Sequence

A knot diagranﬂ 711> 37126’ 2—>8—>15—>4-—>6—>10—>9 —>> C3,C5,C8,C12

C11 cr C1 Cy Ce €10 C9

Ideals for irreducible component#ﬂ)f Xpar

It =(d—u, v’ +2c+1, v> +2b—2u+1, a—1, u’ +u® + 3u — 1)

=(d—wu v*—u?+2c+3u—1, —u®+u*+2b—3u—1, a—1, u* +4u* + 2u+ 1)

If =(d—u, v’ —u’+2c+3u—1, v’ —w? +2b+u—1, —u’ +u® + 20— 5u+3, v +4u® + 2u + 1)
= (W’ —uw? +2d+5u+1, v’ +c+du+2, —u® +0® +20-3u—1, a—1, u* +4u° + 2u+ 1)

= (WP 40 +2d 4 2u+2, v+ 30 +de+ du+4, P + 0 +b+u+1, —u® —u® +4da - 2u,
ut + 3u® + 4u? + 4u + 4)

Ig={d—u c—u+2b+1 2a+u+1, v>—u+2)

IF={(d+u—12c+u—1,b+1 2a+u+1, v’ —u+2)

Iy ={d4+u—1,2c+u—1,b+2u, a—1, u* —u+2)

I ={d, c+u, b+u, a+1, u*>+1)

Ly=d+u, c+u+1,b—1, q, u2+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/CATsSTAILs/LinksPainter).


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

I={d+u, c+u+1l, b+u, a+1, u2+1>
Iy ={(d+u, cb+bu—u—1, a+1, u> +1)

I={(a,d—v, —av+c—v+1,b—1, 0> +1)

* 12 irreducible components of dim¢ = 0, with total 33 representations.
* 1 irreducible components of dim¢ = 1

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}=(d—u, u*+2c+1, u*+2b—2u+1,a—1, u®+u?>+3u—1)

(i) Arc colorings

as =

ay4 =

(
(
(
(
o= (e ues)
(
(
(
(
(

(ii) Obstruction class = —1

(iii) Cusp Shapes = 4u? + 8u + 18



(iv) u-Polynomials at the component

Crossings

u-Polynomials at each crossing

C1

w4+ 5u? + 11u—1

C2,C3,C4
Cs5,Cg, C7
Cg,C9, C10

C11,C12

wWHud+3u—1




(v) Riley Polynomials at the component

Crossings

Riley Polynomials at each crossing

C1

y® —3y? + 131y — 1

C2,C3,C4
Cs5,Cg, C7
Cg,C9, C10

C11,C12

v 45y + 11y — 1




(vi) Complex Volumes and Cusp Shapes

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

u= 0.295598

a = 1.00000

b= —0.248091 0.476945 20.7140

c = —0.543689

d= 0.295598
u = —0.64780 + 1.721431

a = 1.00000

b= 0.12405 4 2.836581 12.0985 — 12.70921 2.64285 + 4.850331

c= 0.771845 4+ 1.1151401
d = —0.64780 + 1.721431

u = —0.64780 — 1.721431
a = 1.00000

b= 0.12405 — 2.836581 12.0985 + 12.70921 2.64285 — 4.850331
c= 0.771845 —1.1151401
d = —0.64780 — 1.721431




II.
I¥ = (d—u, u*—u?+2c+3u—1, —ud+u?+2b—3u—1, a—1, u*+4u?+2u+1)

(i) Arc colorings

ayp =

as =

aq = u
—u
as = \ud+u
3 4 Ju S
ayp = u?
ud + du + 2
ag = -1
(ii) Obstruction class = —1

(iii) Cusp Shapes = 4u? + 14u + 12



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
! ut + 8ud 4+ 18u? + du + 1
C2,C4,C5
4 2
C6, €7, C10 u +du” +2u+1
C11,C12
4 3 2
€3, C8,C9 u +3u” +4u” +4u+4




(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
“ gt — 28¢5 + 2622 + 20y + 1
C2,C4,Cs
€6, C7, C10 vt 4+ 8y° + 18y* + 4y + 1
C11,C12
4 3
€3,C8,Co Y- —y° + 16y + 16




(vi) Complex Volumes and Cusp Shapes

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

—0.264316 + 0.4221251
1.00000
0.219104 + 0.7513901 | —2.86313 — 1.175631 8.79089 + 5.962771
0.780896 — 0.7513901
—0.264316 + 0.4221251

U
a
b

—0.264316 — 0.4221251
= 1.00000
0.219104 — 0.7513901 | —2.86313 + 1.175631 8.79089 — 5.962771
0.780896 + 0.7513901
—0.264316 — 0.4221251

0.26432 + 1.990361

1.00000

1.28090 — 1.274411 19.3125 + 4.75171 3.20911 — 2.005861
—0.280896 + 1.2744101

0.26432 + 1.990361

0.26432 — 1.990361

1.00000

1.28090 + 1.274411 19.3125 — 4.75171 3.20911 + 2.005861
—0.280896 — 1.2744101

0.26432 — 1.990361

c
d
U
a

b

¢

d
U
a

b
c
d
U
a

b
c
d
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L. 1y =(d—wu, u» —uv?*+2c+3u—1, v —u?+2b4+u—1, —u®>+u?+
2a — 5u + 3, u* + 4u? + 2u + 1)

(i) Arc colorings

ag =

<
<
<
<
( 2
o= (a3 n)
<
<
<
<

as = U
—u
a’ﬁ = u3 + u
B s dut g
ayg = UZ
ud + du + 2

w= (g b -

(ii) Obstruction class = —1

(iii) Cusp Shapes = 4u? + 14u + 12
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(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
€1 u* —u® + 16u + 16
Co,C7 ut +3ud + 4 +4u+4
€3, C4,C5
C6, Cs, Co ut +4u® +2u+1
C10,C11, C12
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(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
1 y* — y® + 64y — 256y + 256
4 3
C2,C7 Y- —y’ + 16y + 16
€3, C4,C5
8y 18y F4y + 1
Cg, Cg, C9 ) Y Y Y
C10,C11, C12
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(vi) Complex Volumes and Cusp Shapes

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

u = —0.264316 + 0.422125]

a = —2.04521 + 1.173511

b= 0.516580 — 0.3292641 | —2.86313 — 1.175631 8.79089 + 5.962771
= 0.780896 — 0.7513901
= —0.264316 + 0.4221251

= —0.264316 — 0.4221251
= —2.04521 — 1.173511

= 0.516580 + 0.3292641 | —2.86313 + 1.175631 8.79089 — 5.962771
= 0.780896 + 0.7513901
= —0.264316 — 0.4221251

= 0.26432 4+ 1.990361

= —0.01658 + 3.264771 19.3125 + 4.75171 3.20911 — 2.005861
= —0.280896 + 1.2744101
= 0.26432 4+ 1.990361

= 0.26432 —1.990361

= —0.454787 — 0.7159531
= —0.01658 — 3.264771 19.3125 — 4.75171 3.20911 + 2.005861
= —0.280896 — 1.2744101

c

d

U

a

b

c

d

U

a = —0.454787 4 0.7159531
b

c

d

U

a

b

c

d= 0.26432 — 1.990361
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IV. I} = (u®* —u?+2d+5u+1, u* +c+4u+ 2, —u® +u? +2b— 3u —
1, a—1, u* +4u? +2u +1)

(i) Arc colorings

ayp =

as= \ L34+ 1,2_5,_1
5 U+ qut —qu—3
1 1 3 3
P (o S P
2 2 2 2
—u
ag = 3
6 u° +u
B0 s )
ajp=\_L,3 1,21, _3
10 sub — su — su—3
131,243, 1
2 U+ U= 3
ag = -1
(ii) Obstruction class = —1

(iii) Cusp Shapes = 4u? + 14u + 12
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(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
! ut + 8ud 4+ 18u? + du + 1
C2,C3,Ce
c7,C8,Cy ut +4u® +2u+ 1
C11,C12
4 3 2
C4,Cs5,C10 u +3u” +4u” +4u+4
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(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
1 yt — 28y° + 262y + 20y + 1
C2,C3,Ce
C7,C8,C9 y4+8y3+ 18y2 +4y+1
C11,C12
4 3
C4, C5, C10 Y —y° + 16y + 16
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(vi) Complex Volumes and Cusp Shapes

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

—0.264316 + 0.4221251
1.00000
0.219104 + 0.7513901 | —2.86313 — 1.175631 8.79089 + 5.962771
—1.06556 — 1.701761
0.045213 — 1.1735201

U
a
b

—0.264316 — 0.4221251
= 1.00000
0.219104 — 0.7513901 | —2.86313 + 1.175631 8.79089 — 5.962771
—1.06556 + 1.701761
0.045213 4+ 1.1735201

0.26432 + 1.990361

1.00000

1.28090 — 1.274411 19.3125 + 4.75171 3.20911 — 2.005861

0.065564 — 0.4937151
—1.54521 — 0.715951

0.26432 — 1.990361

1.00000

1.28090 + 1.274411 19.3125 — 4.75171 3.20911 + 2.005861

0.065564 + 0.4937151
—1.54521 4 0.715951

c
d
U
a

b

¢

d
U
a

b
c
d
U
a

b
c
d
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V.l =(w+u?+2d+2u+2, v +3u?+4c+4u+4, v* +u’>+b+u+
1, —u® — u? + 4a — 2u, u* + 3u® + 4u? + 4u + 4)

(i) Arc colorings

(
(
(
(
e ( |
(
(
<
(

as =

(ii) Obstruction class = —1

(iii) Cusp Shapes = —u® — 5u? — 6u + 2
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(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
! ut + 8ud 4+ 18u? + du + 1
C2,C3,C4
Cs,C7,C8 ut +4u® +2u+ 1
€9, C10
4 3 2
€65 C11, C12 u +3u” +4u” +4u+4
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(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
1 yt — 28y° + 262y + 20y + 1
C2,C3,C4
Cs, C7,C8 y4+8y3+ 18y2 +4y+1
Cy, C10
4 .3
€6, C11, C12 Yy —y + 16y + 16
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(vi) Complex Volumes and Cusp Shapes

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

uw= 0.045213 4+ 1.1735201
a = —0.367842 4 0.2110631
b= 0.516580 + 0.3292641 | —2.86313 + 1.175631 8.79089 — 5.962771
= 0.032782 — 0.8508781
= —0.264316 — 0.422125]

= 0.045213 — 1.1735201
= —0.367842 — 0.2110631
= 0.516580 — 0.3292641 | —2.86313 — 1.175631 8.79089 + 5.962771
= 0.032782 + 0.8508781
= —0.264316 + 0.4221251

= —1.54521 4+ 0.715951

= —0.01658 — 3.264771 19.3125 — 4.75171 3.20911 + 2.005861
= —0.532782 — 0.2468571
= 0.26432 — 1.990361

= —1.54521 — 0.715951

= —0.632158 — 0.9951801
= —0.01658 + 3.264771 19.3125 + 4.75171 3.20911 — 2.005861
= —0.532782 + 0.2468571

c

d

U

a

b

¢

d

U

a = —0.632158 + 0.9951801
b

c

d

U

a

b

c

d=0.26432 + 1.990361
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VLIY=(d—u,c—u+2,b+1, 2a+u+1, u? —u+2)

(i) Arc colorings

a12 u+
1 1
—2“—2)
ag = 1
1 3
U= 3
1
u—1
ar = \u+2
u—2
as = U

(
(
(
(
-
(
(
(
(
(

(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

u? 4+ 3u+4

C2,C3,C4
Cs5,Cg, C7
Cg,C9, C10

C11,C12

w—u+2
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(v) Riley Polynomials at the component

Crossings

Riley Polynomials at each crossing

C1

y2—y+16

C2,C3,C4
Cs5,Cg, C7
Cg,C9, C10

C11,C12

y2+3y+4

25



(vi) Complex Volumes and Cusp Shapes

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

uw = 0.50000 + 1.322881

a = —0.750000 — 0.6614381
b = —1.00000 —8.22467 2.00000
c = —1.50000 + 1.322881
d=0.50000 + 1.322881

u = 0.50000 — 1.322881

a = —0.750000 + 0.6614381
b = —1.00000 —8.22467 2.00000
¢ = —1.50000 — 1.322881
d=0.50000 — 1.322881
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VIL I =(d+u—1,2c+u—1,b+1,2a+u+1, u? —u+2)

(i) Arc colorings

a12 ( u+
1 1
()
ag = 1
1 3
(%)
as = 1
u—1
a1 = \u+2
.
as = —u+1
1 1
2U— 3
4= \~u+1
—u
s = \ -2
“ju+
a0 =\ —u—1
1 1
2~ 3
a9 = -1
(ii) Obstruction class = —1

(iii) Cusp Shapes =2

27



(iv) u-Polynomials at the component

Crossings

u-Polynomials at each crossing

C1

u? 4+ 3u+4

C2,C3,C4
Cs5,Cg, C7
Cg,C9, C10

C11,C12

w—u+2
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(v) Riley Polynomials at the component

Crossings

Riley Polynomials at each crossing

C1

y2—y+16

C2,C3,C4
Cs5,Cg, C7
Cg,C9, C10

C11,C12

y2+3y+4

29



(vi) Complex Volumes and Cusp Shapes

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

u=0.50000 + 1.322881
a = —0.750000 — 0.6614381
b = —1.00000 —8.22467 2.00000
c= 0.250000 — 0.6614381
d= 10.50000 — 1.322881

u = 0.50000 — 1.322881
a = —0.750000 + 0.6614381
b = —1.00000 —8.22467 2.00000
c= 0.250000 + 0.6614381
d=0.50000 + 1.322881
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VIIL I =(d+u—1, 2c+u—1, b+ 2u, a—1, u* —u+2)

(i) Arc colorings

[
as =

aq =

(
(
(
(
oo (o)
(
(
<
(
(

(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

u? 4+ 3u+4

C2,C3,C4
Cs5,Cg, C7
Cg,C9, C10

C11,C12

w—u+2

32



(v) Riley Polynomials at the component

Crossings

Riley Polynomials at each crossing

C1

y2—y+16

C2,C3,C4
Cs5,Cg, C7
Cg,C9, C10

C11,C12

y2+3y+4

33



(vi) Complex Volumes and Cusp Shapes

Solutions to I¥ vV—1(vol +/—1CS) Cusp shape
uw=0.50000 4 1.322881
a = 1.00000
b= —1.00000 — 2.645751 —8.22467 2.00000

c= 0.250000 — 0.6614381
d= 10.50000 — 1.322881

u = 0.50000 — 1.322881
a = 1.00000

b= —1.00000 + 2.645751 —8.22467 2.00000
c= 0.250000 + 0.6614381
d=0.50000 + 1.322881
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IX. I¥=(d, c+u, b+u, a+1, u?+1)

(i) Arc colorings

as =

aq =

(ii) Obstruction class =1

(iii) Cusp Shapes =4
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(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
! (u—1)?
C2,C3,Ce
2
€7,C8,Cy u +1
C11,C12
2
C4,C5, C10 U

36



(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
“ (y —1)?
C2,C3,Ce
2
C7,C8,Cg (y+1)
C11,C12
2
C4,C5, C10 Y
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(vi) Complex Volumes and Cusp Shapes

Solutions to I V—1(vol + v/—1CS) Cusp shape
U= 1.0000001
a = —1.00000
b= — 1.0000001 | —4.93480 4.00000
c= — 1.0000001
d= 0
u = — 1.0000001
a = —1.00000
b= 1.0000001 | —4.93480 4.00000
c= 1.0000001
d= 0
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X I =(d+u, ct+u+1,b—1, a, u>+1)

(i) Arc colorings

as =

(ii) Obstruction class =1

(iii) Cusp Shapes =4
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(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
2
C1,C2,C7 u
€3, C4,C5
2
€65 C8;5 Cg u+1
C10,C11, C12
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(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
2
C1,C2,C7 Yy
€3, C4,C5
2
Cg,Cg, Cg (y+1)
€10, C11, C12
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(vi) Complex Volumes and Cusp Shapes

Solutions to 17 vV—1(vol +/—1CS) Cusp shape
U= 1.0000001
a= 0
b= 1.00000 —4.93480 4.00000
¢ = —1.00000 — 1.000001
d= — 1.0000001
u = — 1.0000001
a= 0
b= 1.00000 —4.93480 4.00000
¢ = —1.00000 + 1.000001
d= 1.0000001
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XL I =(d+u, c+u+1, b+u, a+1, u?+1)

(i) Arc colorings

as =

(ii) Obstruction class =1

(iii) Cusp Shapes =4
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(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossin
Yy
! (u—1)?
C2,C4,Cs
2
C6, C7,C10 u”+1
C11,C12
2
C3,Cg, Cy U
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(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
“ (y —1)?
C2,C4,C5
2
C6, C7, C10 (y+1)
C11,C12
2
€3,C8,C9 )
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(vi) Complex Volumes and Cusp Shapes

Solutions to I}y vV—1(vol +/—1CS) Cusp shape
U= 1.0000001
a = —1.00000
b= — 1.0000001 | —4.93480 4.00000
¢ = —1.00000 — 1.000001
d= — 1.0000001
u = — 1.0000001
a = —1.00000
b= 1.0000001 | —4.93480 4.00000
¢ = —1.00000 + 1.000001
d= 1.0000001
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XIL 1% =(d+u, cb+bu—u—1, a+1, u>+1)

(i) Arc colorings

[

as =

(
(
(
(
o= (i
(
(
(
(
(

ag —
—cu+1
ai = -1
—cu+u-+1
ag = —bu—1
(ii) Obstruction class = —1

(iii) Cusp Shapes = —2

(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}y | v/—1(vol ++/—1CS) Cusp shape
u = e e .
a/ = e e s
b= —6.57974 —2.00000
c—
d =
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XIII I ={a, d—v, —av+c—v+1, b—1, v2 4+ 1)

(i) Arc colorings

as =

aq =

(ii) Obstruction class =1

(iii) Cusp Shapes =4
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(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
! (u—1)?
C2,C3,C4
2
C5,C7,C8 u +1
Cy, C10
2
C6,C11, C12 U
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(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
“ (y —1)?
C2,C3,C4
2
C5,C7,C8 (y+1)
Cy, C10
2
C6,C11, C12 )
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(vi) Complex Volumes and Cusp Shapes

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

v = 1.0000007
a= 0
b= 1.00000 —4.93480 4.00000
¢ = —1.00000 + 1.000001
d= 1.0000001
v = — 1.0000001
a= 0
b= 1.00000 —4.93480 4.00000
¢ = —1.00000 — 1.000001

= — 1.0000001

52



XIV. u-Polynomials

Crossings u-Polynomials at each crossing
1 u?(u— 1) (u? 4+ 3u + 4)3 (v + 5u® + 11u — 1) (u* — u® + 16u + 16)
(u* + 8u® 4 18u? + 4u + 1)3
€2,C3,C4
Cs, C6, C7 w?(u? +1)3(u? —u+2)3(u® +u? + 3u— 1) (u* + 4u® + 2u + 1)3
€8, €9, €10 (ut 4 3ud + du® + du + 4)
€11, C12
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XV. Riley Polynomials

Crossings Riley Polynomials at each crossing
o v (y —1)°(* —y +16)°(y° — 3y + 131y — 1)
- (y* — 28y 4 262y + 20y + 1)3(y* — 3> + 649> — 256y + 256)
C2,C3,C4
€5, C6, C7 v (y + 15y 4+ 3y +4)3 (> + 597 + 11y — 1) (y* — y° + 16y + 16)
€8 €9, €10 (y' 8y’ +18y° +dy +1)°
C11,C12
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