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Ideals for irreducible component#ﬂ)f Xpar

= (u® +2u* + 20+ u, —u?® +2a —2u — 1, u* + 2u® + 2u® — 2u + 1)

uwd —ut —2u? +4b+3u—1, v’ +ut — 20 +120 — 3u+ 7, ub — 2u° +ut + 3u? — 2u +3)

(
(u® — 2u* —u® + 5u® + 20+ 3u — 4, —2u® + 2u* + 3u® — Tu® + 6a — 6u + 3, ub — 2u° — ut + 6u3

(2u5 —u* — 5u3 4 6u? 4 6b 4+ 9u — 6, —4u® + 5u* + 10u® — 21u? 4 6a — 15u + 15,

u® — 2u® — v + 6u® — 6u + 3)

(—99u® — 258u* — 363u> — 295u> + 82b — 59u — 72,

— 81u® — 144u* — 174u® — 96u? + 82a — 11u — 85, Iu® + 27u® + 48u? 4 51u> + 34u? + 16u + 8)
(b—a,a*+a—1, u+1)

(—a*u?* +au+b—a—u+1, vda® +au+u®—u+1)

* 6 irreducible components of dim¢ = 0, with total 30 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/CATsSTAILs/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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LIr=(@Ww+2u>+2b+u, —u?+2a—2u—1, u*+2u®>+2u® —2u+1)
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(ii) Obstruction class = —1

(iii) Cusp Shapes = 3u? + 9u? + 9u — 3



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
c1,C8 ut — 2P + 20 4+ 2u+1
2,63, ut — 4u® +5u —2u+ 1
cr
€4, G5, Co ut 4+ 4u® + 5u% + 2u + 1
C12
€10, C11 ut 4+ 2u® +2u% — 2u + 1




(v) Riley Polynomials at the component

Crossings

Riley Polynomials at each crossing

C1,C8,C10

C11

Yt 4 14y + 1

C2,C3,C4
Cs5,Ce6,C7

Cg, C12

yt —6y° +11y° + 6y + 1




(vi) Complex Volumes and Cusp Shapes

Solutions to I} V—1(vol + /—1CS) Cusp shape
u= 0.366025 4+ 0.3660251
a= 0.866025 4 0.5000001 — 1.238081 0. + 6.00000/

b= —0.133975 — 0.5000001

u= 0.366025 — 0.3660251
a= 0.866025 — 0.500000 1.238081 0. — 6.000001
b = —0.133975 4 0.500000

u = —1.36603 + 1.366031
a = —0.866025 — 0.500000 13.41741 0. —6.000001
b = —1.86603 4 0.500001

u = —1.36603 — 1.366031
a = —0.866025 + 0.5000001 —13.41741 0. + 6.000001
b = —1.86603 — 0.500001




II. 1Y = (u® —u* —2u? +4b+3u—1, v’ +u* —2u® + 12a — Bu+ 7, ub —
2u® + u* + 3u? — 2u + 3)

(i) Arc colorings
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(ii) Obstruction class =1

(iii) Cusp Shapes = 3u® — 2u* + 3u® + 6u — 2



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
c1,C10 wl — 2w +ut +3u? —2u+3
€2,65,C6 W -3+ 2t — WP+ 2w +u+1
C12
€3, 64, €7 W+ 3w+ 2t +ud 2 —u+1
cy
cg, C11 ub + 208 +ut + 3w+ 2u+3




(v) Riley Polynomials at the component

Crossings

Riley Polynomials at each crossing

C1,C8,C10

C11

Y — 2% + Tyt + 49 + 15y + 14y + 9

C2,C3,C4
Cs5,Ce6,C7

Cg, C12

Y% — 5% + 2y + 15y + 10y% + 3y + 1




(vi) Complex Volumes and Cusp Shapes

Solutions to I¥ V—1(vol +/=1CS) Cusp shape
u=0.319448 + 0.8168511
a = —0.649948 + 0.2167121 —3.017921 0.+ 8.671491
b = —0.384646 — 0.4616821
u=0.319448 — 0.8168511
a = —0.649948 — 0.2167121 3.017921 0. —8.6714971

b= —0.384646 + 0.4616821

u = —0.814644 4 0.8313111
a = —0.562136 + 0.5138131
b= 10.030802 — 0.8858841

9.18468 + 5.877641

6.07806 — 4.164801

u = —0.814644 — 0.8313111
a = —0.562136 — 0.5138131
b= 10.030802 + 0.8858841

9.18468 — 5.877641

6.07806 + 4.164801

u = 1.49520 + 0.801861
a= 1.045420 — 0.3625851
b= 1.85384 +0.296141

—9.18468 — 5.877641

—6.07806 + 4.164801

u=1.49520 — 0.801867
a= 1.045420 4 0.3625851
b= 1.85384 —0.296141

—9.18468 + 5.877641

—6.07806 — 4.164801




IIL 1% = (u® — 2u* — u® + 5u® + 2b+ 3u — 4, —2u® + 2u* + 3u® — Tu® + 6a —
6u + 3, ub — 2u’® — u* + 6u® — 6u + 3)

(i) Arc colorings

o ()

aqs =
1
a2: u2
bod — dut b
ag = —%u5+u4+-~-—%u+2
—%u5+%u4+--~—%u+1
as = 1.5 1,4 Sy —
5 U gu” + + 5u 1
—§u5+§u4+~-~—gu+2)
1.5 _ 1,4 3. —
U gu” + +5u—1

(ii) Obstruction class = —1

_ 10,5 4 _ 22,3, 50,2 38
(iii) Cusp Shapes = Fu’ —4u* — ZFu’ + Fu’ + Fu— 14
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(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
c1,C8 u® +2u° —ut —6ud +6u+3
Co,C7 u® — 3w’ + 4u* — 9ud + 120% — du + 8
€3, o 3(3ub + 12u° + 15u* + 6u® + 2u® 4+ 2u + 1)
C4,C5 3(3u8 — 120u° + 15u* — 6u® + 2u? — 2u + 1)
6 5 4 3 2
Cg, C12 u’ 4 3u® + 4u” + 9u” + 12u” + 4u + 8
€10, C11 ub —2u® —ut 4+ 6u® — 6u+3
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(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
€1, €8, C10 6 5 4 3 2
y” — 6y° + 25y° — 54y~ + 66y° — 36y + 9
C11
€2, €7, Co y® — y® — 14y* + Ty + 136y° + 176y + 64
C12
4 65 9(9y°® — 54y° + 93y* — 18y° + 10y + 1)
Ce
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(vi) Complex Volumes and Cusp Shapes

Solutions to I3 V—1(vol + /—1CS) Cusp shape
u= 0.696323 + 0.2489021
a = 0.555352 4 0.4551821 — 1.158751 0.+ 5.9444471

b= 0.077086 — 0.8828091

u= 0.696323 — 0.2489021
a= 0.555352 — 0.4551821 1.158751 0. — 5.9444471
b= 0.077086 4 0.882809]

u = —1.213080 + 0.4315651
a= 0.317354 4 0.3630911 7.57044 4 5.493991 —0.42147 — 2.917091
b= 0.36468 — 1.561351

u = —1.213080 — 0.4315651
a= 0.317354 — 0.3630911 7.57044 — 5.493991 —0.42147 4+ 2.917091
b= 0.36468 + 1.561351

u= 151676+ 1.004381
a = —0.872706 + 0.4062691 | —7.57044 — 5.493991 0.42147 + 2.917091
b= —1.94177 — 0.438421

u= 1.51676 — 1.004381
a = —0.872706 — 0.4062691 | —7.57044 + 5.493991 0.42147 — 2.917091
b= —1.94177 + 0.438421
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IV. I} = (2u® — u* — 5u® 4+ 6u® 4 6b + 9u — 6, —4u® + 5u* + 10u® — 21u? +
6a — 15u + 15, u® — 2u® — u* + 6u® — 6u + 3)

(i) Arc colorings
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(ii) Obstruction class

1—30115 — 4t — 2—3)2u3+ %u2+ 3?8“7 14

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

Crossings u-Polynomials at each crossing

! ub + 2u® — ut — 6u® + 6u + 3

Ca, Cg, C7 3(3u’ + 12u° + 15u* + 60> + 2u® + 2u + 1)
€3 u® —3u® + 4ut — 9 +12u% —4du+8
¢4 u® + 3u® + 4ut + 9u® + 120 4+ 4u + 8

s, Cg, C12 3(3u’ — 12u° + 15u* — 6u® + 2u® — 2u + 1)
cg 9(9ub — 27u® + 48u* — 51u® + 34u* — 16u + 8)
C10 u —2u® —ut +6ud —6u+3
c11 9(9uS + 27u® + 48u* + 51u® + 34u? + 16u + 8)
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(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
c1, €10 Y% — 6y° + 25y — 54y® + 66y — 36y + 9
€2 €5, Ce 9(9y° — 549° + 93y* — 18y + 10y% + 1)
C7,Cg, C12
€3, Ca Y% —y® — 14y* + 7y + 136y% + 176y + 64
cs, C11 81(81y° 4 135y° + 162y* — 57y> + 292y% + 288y + 64)
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(vi) Complex Volumes and Cusp Shapes

Solutions to I} V—1(vol +/=1CS) Cusp shape
u= 0.696323 + 0.2489021
a= 0.303677+ 1.1592701 — 1.158751 0.+ 5.9444471
b= —0.273409 — 0.4551821
u= 0.696323 — 0.2489021
a= 0.303677 —1.1592701 1.158751 0. — 5.9444471

b= —0.273409 + 0.4551821

u = —1.213080 + 0.4315651
a= 0.673303 — 1.0475601
b= 0.541674 + 0.3035001

7.57044 + 5.493991

—0.42147 — 2.917091

u = —1.213080 — 0.4315651
0.673303 + 1.0475601
b= 10.541674 — 0.3035001

7.57044 — 5.493991

—0.42147 + 2.917091

u= 151676+ 1.004381
a= 1.023020 — 0.3883871
b= 1.73174 + 0.260321

—7.57044 — 5.493991

0.42147 + 2.917091

u= 1.51676 — 1.004381
a= 1.023020 + 0.3883871
b= 1.73174 — 0.260321

—7.57044 + 5.493991

0.42147 — 2.917091
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V. I¥ = (—99u® — 258u* + .- - + 82b — 72, —81u® — 144u* + - -.

85, 9u® + 27u® + 48u* + 51u® 4 34u? + 16u + 8)

(i) Arc colorings

a0
!
)

0.987805u° + 1.75610u* + - - - + 0.134146u + 1.03659>

as =
ag =

ag =\ 1.20732u® + 3.14634u" + - - - + 0.719512u + 0.878049

as =

2.41463u® + 5.54268u* + - - - + 2.18902u + 1.75610
1.70122u° 4 4.77439u* + - - - + 3.53659u + 2.14634

0.713415u® + 0.768293u* + - - - — 1.34756u — 0.390244)

ag = ( 1.70122u5 + 4.77439u + - - - + 3.53659u + 2.14634

—0.219512u° — 1.39024u* + - - - — 0.585366u + 0.158537
1.20732u® + 3.14634u* + - - - + 0.719512u + 0.878049

—1.04268u® — 2.85366u* + - - - — 0.530488u — 0.121951
1.26220u° + 1.99390u* + - - - — 0.634146u — 0.536585

—2.41463u® — 5.54268u* — 2.18902u — 0.756098
—1.70122u° — 4.77439u* —I— — 2.53659u — 2.14634

—1.04268u’ — 2.85366u? + - - - — 0.530488u — 0.121951
—0.457317u® — 0.896341u" + - - - — 1.21951u — 0.878049

1.04268u® 4 2.85366u* + - - - + 0.530488u + 0.121951
—2.17683u’ — 3.78659u* + - - - + 0.195122u + 0.780488

0.466463u’ + 1.45427u* + - - - 4+ 0.243902u + 0.475610
az = \ —1.26220u® — 3.49390u* + - - - — 0.865854u — 0.463415

(ii) Obstruction class = —1

(iii) Cusp Shapes = — 8¢5 — 2Ty L1643 4 433,24 390, 4 156
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(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
1 9(9u’ — 27u® + 48u* — 51u® 4 34u® — 16u + 8)
c9,C3,C7 3(3u’ + 12u° + 15u* + 60> + 2u® + 2u + 1)
C4,Cy, C12 3(3u’ — 12u® + 15u* — 60> + 2u? — 2u + 1)
5 ub + 3u® + 4ut + 9u® + 1202 4+ 4u + 8
6 u® — 3u® 4+ 4ut — 9u® + 120 — 4u + 8
Cs ul 4+ 2u® —ut — 6ud + 6u+3
c10 9(9u’ 4 27u® + 48u* + 51u® 4 34u* + 16u + 8)
c11 uw® —2u® —ut + 6u® — 6u+3
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(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
c1, €10 81(81y5 + 135y° + 162y* — 57> + 292y + 288y + 64)
€2, €3, Ca 9(9y° — 549° + 93y* — 18y + 10y% + 1)
C7,Cg, C12
¢, Co Y% —y® — 14y* + 7y + 136y% + 176y + 64
cs, €11 Y% — 6y° + 25yt — 54y> + 66y? — 36y + 9
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(vi) Complex Volumes and Cusp Shapes

Solutions to I V—1(vol + /—1CS) Cusp shape
u = —0.989374 4 0.4631981
a= 153670+ 0.456321 —7.57044 4 5.493991 0.42147 — 2.917091

b= 1.73174 — 0.260321

u = —0.989374 — 0.4631981
a= 153670 —0.456321 —7.57044 — 5.493991 0.42147 4 2.917091
b= 1.73174 + 0.260321

u = —0.565978 + 1.2325601
a = —0.036697 + 0.4563221 7.57044 4 5.493991 —0.42147 — 2.917091
b= 0.541674 + 0.3035001

u = —0.565978 — 1.2325601
a = —0.036697 — 0.4563221 7.57044 — 5.493991 —0.42147 4+ 2.917091
b= 10.541674 — 0.3035001

u = 0.055352 4 0.6339071
a = 0.750000 — 0.3658191 — 1.158751 0.+ 5.944441
b= —0.273409 — 0.4551821

u = 0.055352 — 0.6339071
a = 0.750000 + 0.3658191 1.158751 0. — 5.9444471
b= —0.273409 + 0.4551821
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VL I
(i) Arc colorings
1
ayp = O
0
as = -1
1
az = \1
a
ag == a
—a+1
as = —a
1
as = \ —a
0
aio = \a
a+1
asg = 0
a
a2 = \a—-1
a+1
an = a
—a—1
ar= \-a—-1
a+2
as = 0
(ii) Obstruction class = —1

(iii) Cusp Shapes =0

(b—a,a’>+a—1, u+1)
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(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
2
C1,C8 (u — 1)
C2,C3,Ce u2_u_1
Cr
C4,C5,C9 u2—|—u—1
C12
1 2
€10, C11 (u+1)
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(v) Riley Polynomials at the component

Crossings

Riley Polynomials at each crossing

C1,C8,C10

C11

C2,C3,C4
Cs5,Ce6,C7

Cg, C12

y2—3y+1
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(vi) Complex Volumes and Cusp Shapes

Solutions to I¥ vV—1(vol +1/=1CS) | Cusp shape
u = —1.00000
a= 0.618034 3.94784 0
b= 0.618034
u = —1.00000
a = —1.61803 —3.94784 0
b= —1.61803
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VIL. I¥ = (—a*’u? ' +au+b—a—u+1, v’a®> +au+u? —u+1)

(i) Arc colorings

w= (o)

ayq4 =
a9 =
ag =

as = (
—a*u? —d*u—a—u
ag = au+a+u
—a*ul 4+ au—u—+1
a*u? —au+a+u—1
atu? —ad*u? —dPu+ad’+au—a—u
—a*u? — a®u? + aPu+ 2a%u? —a® —a® —2au+3a+2u—1
—dBut+dtu—a®—auta+1
—dut+dlu—a® —au+tu
a
—adu +dlu+via—a® —au+1
adu? —a*u? —adPu+a’+au—a—u
—a*u? — a®u? + aPu + 2a%u? — a® 4 ua — a? — 2au + 3a + 2u

—a’u
az = \ —a*u® +a®u —a® +u® +1
(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¥* | /=1(vol + /=1CS) | Cusp shape
u T e e e
a=--- 0 0
h=-..

27



Crossings

VIII. u-Polynomials

u-Polynomials at each crossing

C1

9(u — 1)%(u — 2u® 4 2u® + 2u + 1) (u® — 2u® + u* + 3u? — 2u + 3)
(u® + 20 —ut — 6u® + 6u + 3)?
~(9u® — 27u° + 48u* — 51u® + 34u? — 16u + 8)

C2,Ce

9u? —u—1)(u* —4ud + - —2u4+1)(u® = 3uS +--- +u+1)
(u® = 3u® + 4ut — 9u 4 12u” — 4u + 8)
- (3ub + 12u® 4 15u* + 6u® + 2u? + 2u + 1)?

C3,C7

9(u? —u—1)(u* — 4u® + 5u® — 2u + 1)

(u® = 3u® 4 4ut — 9uP + 12u% — 4u + 8)
(u® 4 30+ 2ut Fud F2u® —u 1)

- (3ub + 12u® + 15u* + 6u® + 2u? + 2u + 1)?

C4,Cg

9 +u—1)(u* +4u® 4+ +2u+ D) (Wb +3u® + - —u+1)
(u® + 3u® 4 4ut 4 9uP + 120 + 4u + 8)
(3u® — 120° + 15u* — 6u® + 2u? — 2u + 1)?

Cs5,C12

9(u? +u—1)(u* +4u + -+ 2u+1)(u® —3u® +--- +u+1)
(ub + 3u® + dut + 9ud + 120 + du + 8)
- (3ub — 12u® 4 15u* — 6u® + 2u? — 2u 4 1)?

&

9(u — 1)*(u? — 2u® 4+ 2u® + 2u + 1) (u® + 2u® — u* — 6u> + 6u + 3)?
(u® 4 2u® 4 ut + 3u? 4 2u + 3)
(9u® — 27u° + 48u* — 51u® + 34u? — 16u + 8)

C10

9(u+ 1)*(u + 2u® + 2u® — 2u + 1) (u® — 2u° — u* + 6u® — 6u + 3)?
(u® = 20 + ut 4 3u? — 2u + 3)
S (9u® + 27ud + 48u* 4 51u® 4 34u® 4 16u + 8)

C11

9(u+ 1)%(u? + 2u® + 2u® — 2u + 1) (u® — 2u® — u* + 6u® — 6u + 3)?
(u® + 2u® 4 ut + 3u® + 2u + 3)
(9 + 27u° + 48u* + 51u® + 34u? + 16u + 8)
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Crossings

IX. Riley Polynomials

Riley Polynomials at each crossing

C1,C8,C10

C11

81(y — 1)%(y* + 14y + 1)(y% — 6° + --- — 36y + 9)?
(Y —20° + Tyt + 4y® + 157 + 14y + 9)
- (8138 + 135y° + 162y* — 57y + 292y% + 288y + 64)

C2,C3,C4
Cs,C6, C7

C9,C12

81(y% — 3y + 1)(y* — 6> + 1152 + 6y + 1)
(yS = By® + 2yt + 15y + 10y2 + 3y + 1)
(y® —y° — 14y + 7y 4+ 136> + 176y + 64)
(99 — 54y® + 93y* — 18y% + 102 + 1)?
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