12”0888 (K12n0888)

Rt Linearized knot diagam

AN
< A <R
N
11 ?2/7\) ! 6 7 11 12 10 2 12 1 5 6 4 8
\8/ 7
L
™~
/ Solving Sequence
b~ 10

16 >2—>7->310>11>4—>5—>9—>8 > 12 > C4,C7,C11
C1 Ce C2 €10 C3 Cs Co Cg Ci12

A knot diagrarrﬂ

Ideals for irreducible component#ﬂ)f Xpar

I'=(—u?+2b+2u+1, a—1, u* —u® —2u® +3u+1)
IY = (wPa—ud — 20 + 24+ a+ 1, —u?a+2u® +a® —au+3u? +2u — 2, u* +u® —u+1)
I¥ = (—9u” + 18u® + 4u® — 32u* + 32u® — Tu® + 14b — 57u + 81,
9u” — 27u® — 4u® + 36u* — 28u® + 12u% + 77a + 32u — 111,
u® — 3u” + 2u’ + 4u® — 8ut + 5u® + 6u? — 16u + 11)
I =(2b—u—1, 3a+u, u* —3)

IY={2b+a—1,a* -3, u—1)

I=0b-1, —u*+2u*+2a—u+2, u' —20° +u* - 2)
I ={20-3, a+1, u> +2u+1)

¥ =(2b+1, a+2u+3, u?+2u+1)
=(-uw+b+tu+2 —u®+a+2 v +ud—2u—1)
Iy=u+u* +0—-2,a—1, u* +u® —2u—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].


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

IN=0+1,a u-1)
I%2:<a’+17 u+1>

II'={(a, b+1, v+1)

* 12 irreducible components of dim¢ = 0, with total 42 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*=(—u*+2b+2u+1,a—1, u* —u’—2u?+ 3u+1)

(i) Arc colorings
1
ayp = O
ag —
a9 =

a7 =

—u?+1
—ud 4+ 3u+1

ag =
—u? 4+ u+1
as — u
ud —u? —u+1
a12 = _u2
(ii) Obstruction class = —1

(iii) Cusp Shapes = 2u® — 20



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
C1,C2,C3
€4, 05, Co ut —u® —2u? +3u+1
C7,Cg,C9

€10, C11,C12




(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
C1,C2,C3
506yt 5y 1 12y% — 13y + 1
C7,C8,C9

€10, C11, C12




(vi) Complex Volumes and Cusp Shapes

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

u = —1.45873

a = 1.00000 —18.4021 —26.2080

b= —0.593286

u= 137348 +0.701391

a = 1.00000 —2.06772 — 13.640801 | —18.8720 4 7.24871
b= —1.59149 4+ 1.110791

u= 137348 —0.701391

a = 1.00000 —2.06772 4 13.640801 | —18.8720 — 7.24871
b= —1.59149 — 1.110791

u = —0.288231

a = 1.00000 —0.491481 —20.0480

b= —0.223742




IL 1Y =
(uda—ud—2u?+2b+a+1, —u?a+2ud+a?—au+3u?+2u—2, ut+ud—u+1)

(i) Arc colorings

o ()

0
ag = u
1
a2: u2
—u
ar = \—ud+u
—u?+1
as = \uwd+2u2—u+1
a
a0 = f%u3a+%u3+~'f%af%
a
ann = \-3vla+ v+ —Ja— 3
wHur—1
a4 = —%u?’a—%u?’—&—%a—u—i—%
(u3a+u2au32u2+2 )
= 1.3 1,3 1 1
as 7§Ua+§u +7§(17§
—ud —u? —2u
ag = U
—ud —u? —u
ag = u
u? +u
a1z = —u?
(ii) Obstruction class = —1

(iii) Cusp Shapes = 2u? + 6u? + 2u — 18



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing

€1, 2, %6 (u* +u® —u+1)?

C7,C8,C12

€00 S 307 4 208 + 4u® — 8ut 4 5u + 6u? — 16u + 11
€9, €10, C11




(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
C1,C2,Cp (y4—y3+4y2—y+1)2
C7,C8,C12
€3, €4, s y® — 5y7 +12y% — 6y° — 26y* + 51y° + 20y — 124y + 121
€9, €10, C11




Solutions to I3

(vi) Complex Volumes and Cusp Shapes

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

Cusp shape

0.566121 + 0.4588211
= 1.69837 — 0.552701
—1.27294 + 0.626871

—3.95056 — 1.450221

—16.5601 + 4.72371

0.566121 + 0.4588211
—1.02228 + 1.531021
0.206818 + 0.2371881

—3.95056 — 1.450221

—16.5601 + 4.72371

0.566121 — 0.4588211
1.69837 + 0.552701
—1.27294 — 0.626871

—3.95056 + 1.450221

—16.5601 — 4.72371

0.566121 — 0.4588211
—1.02228 — 1.531021
0.206818 — 0.2371881

—3.95056 + 1.450221

—16.5601 — 4.72371

—1.066121 4 0.8640541
0.424245 — 0.7991841
—0.903065 — 0.3103601

1.48316 + 6.783711

—15.4399 — 4.72371

—1.066121 4 0.8640541
= —1.100342 — 0.1791341
1.46919 + 0.769181

1.48316 + 6.783711

—15.4399 — 4.72371

= —1.066121 — 0.8640541
0.424245 + 0.7991841
—0.903065 + 0.3103601

1.48316 — 6.783711

—15.4399 + 4.72371

—1.066121 — 0.8640541
—1.100342 4 0.1791341
= 1.46919 — 0.769181

> Q@ S8l Q@ 8| @ 8|l @ 8|l @& 8| @ 8|l & 8| o &
|

1.48316 — 6.783711

—15.4399 + 4.72371
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III. 1% = (—9u” + 18u8 + -+ - + 14b + 81, 9u” — 27ub + -+ . 4 77a — 111, u® —

3u” + .-+ — 16u + 11)

(i) Arc colorings

a0

= (0)
= ()
o
u +1
a3 = \ —y* 4 202
—0.116883u7 + 0.350649u8 + - - - — 0.415584u + 1.44156
- O T O
—0.116883u7” 4 0.350649u8 + - - - — 0.415584w + 1.44156
= ful —qul et Tiu—%
(0 .0129870u” — 0. 0389610u + .-+ —0.0649351u + 0.506494)
ay = _fu_|_ +..._%u+%
0.0129870u" — 0. 0389610u + -+ —0.0649351u — 0.493506
as = —Lu +1u6+~~+%u+%
—0.480519u7 4 0.870130u’ + - - - — 2.74026w + 2.68831
ag = 47 86+ _1_27:’)“ 279
0.0909091%7 — 0. 272727u -+ 0.545455u — 1.45455
ag = 4u7 + + 273u . ?

0.376623u” — 0.558442u6 + - +2.25974u — 1.74026
ajp = %u77%u6++5u7%

(ii) Obstruction class = —1

(iii) Cusp Shapes = 2u7 — 146 — 245 4 3044 — 16,3 4 46, _ 170
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(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing

€1, €2, C u® — 3u” + 2uS + 4u® — 8u' + 5u® + 6u® — 16u + 11
C7,C8,C12

C3,C4,C5 (u4 +ud—u+ 1)2
C9, C10, C11

12



(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing

€1, €2, C6 y® — 5y + 1245 — 6y° — 26y* + 51y° + 20y% — 124y + 121
C7,C8,C12

C3,C4,C5 (y4 _ y3 + 41/2 —y+ 1)2
€9, €10, C11

13



Solutions to I3

(vi) Complex Volumes and Cusp Shapes

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

Cusp shape

0.238242 + 1.2185981
0.518207 + 0.9761871
—0.903065 — 0.3103601

1.48316 + 6.783711

—15.4399 — 4.72371

0.238242 — 1.2185981
0.518207 — 0.9761871
—0.903065 + 0.3103601

1.48316 — 6.783711

—15.4399 + 4.72371

1.215075 + 0.4663581
0.532414 + 0.1732621
—1.27294 + 0.626871

—3.95056 — 1.450221

—16.5601 + 4.72371

1.215075 — 0.4663581
0.532414 — 0.1732621
= —1.27294 — 0.626871

—3.95056 + 1.450221

—16.5601 — 4.72371

—1.281196 + 0.3976971
—0.301641 — 0.4517521
0.206818 + 0.2371881

—3.95056 — 1.450221

—16.5601 + 4.72371

—1.281196 — 0.3976971
= —0.301641 + 0.4517521
0.206818 — 0.2371881

—3.95056 + 1.450221

—16.5601 — 4.72371

= 1.32788 4 0.759781
= —0.885344 — 0.1441331
1.46919 — 0.769181

1.48316 — 6.783711

—15.4399 + 4.72371

1.32788 — 0.759781
—0.885344 + 0.1441331
1.46919 + 0.769181

> Q@ S8l Q@ 8| @ 8|l @ €8> & 8| @ 8|l & 8| o &
|

1.48316 + 6.783711

—15.4399 — 4.72371
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IV. I} =(2b—u—1, 3a+u, u? —3)

(i) Arc colorings

o= (o)

ag —
a9 =

a7 =

(ii) Obstruction class =1

(iii) Cusp Shapes = —24
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(iv) u-Polynomials at the component

u-Polynomials at each crossing

Crossings
C1,C2,Cp u2 -3
C7,C8,C12
C3,C4,C9 (U+1>2
€10
2
C5,C11 (u — 1)

16



(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
C1,C2,Cq (y_3)2

C7,C8,C12
C3,C4,C5 (y— 1)2

€9, €10, C11

17



(vi) Complex Volumes and Cusp Shapes

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

1.73205
= —0.577350 —16.4493 —24.0000

—1.73205

= 0.577350 —16.4493 —24.0000
= —0.366025

U
a
b= 1.36603
U
a
b

18



V.I! =(2b+a—1,a*—-3, u—1)

(i) Arc colorings

o= (o)

ag —
a9 =

a7 =

(ii) Obstruction class =1

(iii) Cusp Shapes = —24

19



(iv) u-Polynomials at the component

rossings u-Polynomials at each crossin,
C Poly Is at h
C1,C2,C7 (u_ 1)2
(&)
C3,C4,C5 w2 —3
Cg, C10,C11
1)2
C6, C12 (u+1)

20



(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
C1,C2,Cq (y_ 1)2

C7,C8,C12
C3,C4,C5 (y—3)2

€9, €10, C11

21



(vi) Complex Volumes and Cusp Shapes

Solutions to I¥ V—1(vol ++/=1CS) Cusp shape
u = 1.00000
a= 173205 —16.4493 —24.0000
b= —0.366025
u = 1.00000
a = —1.73205 —16.4493 —24.0000
b= 1.36603
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VL I} =(b—1, —u®*+2u®+2a —u+ 2, u* — 2u® + u? — 2)

(i) Arc colorings
1
ayp = O
ag —
a9 =

a7 =

%u372u2+%u71
ay = US + u2 -1
%u?’ u? + %u 2
as = 1
w? —3u+2
ag == u
w? —2u+2
as — u
—ud 4+ 2u? —2u+1
a12 = _u2
(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,Cs5,Cp ut — 2ud 2 — 2
C7,Cg,C9

€10, C11,C12

24



(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
C1,C2,C3
€4,C5,C
BTyt 2y 3y — 4y +4
C7,C8, Co
€10, C11, C12
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(vi) Complex Volumes and Cusp Shapes

Solutions to I vV—1(vol +/—1CS) Cusp shape
uw = 0.500000 + 1.0789871
a = —0.646447 — 0.7629591 4.11234 —12.0000
b= 1.00000
uw = 0.500000 — 1.0789871
a = —0.646447 + 0.7629591 4.11234 —12.0000
b= 1.00000
u = —0.790044
a = —2.26575 —15.6269 —12.0000
b= 1.00000
u= 1.79004
a = —0.441355 —15.6269 —12.0000
b= 1.00000
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VIL I =(2b—3, a+ 1, u®> + 2u + 1)

(i) Arc colorings

o= (o)

0
a6: u
1
az = \ —2u—1
—u
ar = \ —2u—2
2u+ 2
az = 1
-1
aipo = \1.5
-1
a1 = \2u+ 3
Uu
a4 = %u+4
U
a5 = f%u
—2u —2
ag = u+ 2
—U
ag = \u—+2

(ii) Obstruction class =1

(iii) Cusp Shapes = —24
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(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossin
Yy
C1,C2,Cs (u+1)2
C7,C8,C11
C3,C4,Ce (u— 1)2
Cg, C10, C12
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(v) Riley Polynomials at the component

Crossings

Riley Polynomials at each crossing

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

€10, C11, C12

29



(vi) Complex Volumes and Cusp Shapes

Solutions to I¥ V—1(vol ++/—=1CS) Cusp shape
u = —1.00000
a = —1.00000 —6.57974 —24.0000
b= 1.50000
u = —1.00000
a = —1.00000 —6.57974 —24.0000
b= 1.50000
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VIIL I = (2b+ 1, a + 2u + 3, u® +2u + 1)

(i) Arc colorings

o= (o)

0
a6: u
1
a2 = \ —2u—1
—u
ar = \—2u—2
2u+ 2
asz = 1
—2u—3
aio = —0.5
—2u —3
an = —1.5
U
a4 = %u—l—l
—3u—4
as= \ su—1
2u 4+ 2
ag = u—+ 2
3u+4
ag = u—+ 2

(ii) Obstruction class =1

(iii) Cusp Shapes = —24
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(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossin
Yy
C1,C2,Cs (u+1)2
C7,C8,C11
C3,C4,Ce (u— 1)2
Cg, C10, C12

32



(v) Riley Polynomials at the component

Crossings

Riley Polynomials at each crossing

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

€10, C11, C12

33



(vi) Complex Volumes and Cusp Shapes

Solutions to I¥ V—1(vol ++/=1CS) Cusp shape
u = —1.00000
a = —1.00000 —6.57974 —24.0000
b = —0.500000
u = —1.00000
a = —1.00000 —6.57974 —24.0000
b = —0.500000
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IX. I =(—uv*4+b+u+2, —ud+a+2, u*+u®—2u—1)

(i) Arc colorings
1
ayp = O
ag =
ag =
a7 =
—u?+1
u 4+ 2u? —2u — 1

(
(
(
(o,
wo=("020)
(
(
(
(
(

—ud —u? + 2
ag= \ —ud—u+1

20 +u? —u—3
as = \wd+u?+u—2

—u? 41
ag = \—u3+1

—ud —u? + 2
as = —ud+1

ud —1
a2 = \u? +u? —u—2
(ii) Obstruction class = —1

(iii) Cusp Shapes = —14
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(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
C1,C2,C3
€4, 5, Co ut +ud —2u—1
C7,Cg,C9

€10, C11,C12
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(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossin
y y
C1,C2,C3
Cy4,Cs5, C :
4, C5, C6 y47y3+2y274y+1
C7,C8,C9
€10, C11, C12
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(vi) Complex Volumes and Cusp Shapes

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

u= 1.15372

a = —0.464313 —5.59278 —14.0000
b= —1.61803
u = —0.809017 + 0.9815931

a = —0.190983 + 0.9815931 2.30291 —14.0000
b= 0.618034

u = —0.809017 — 0.9815931

a = —0.190983 — 0.9815931 2.30291 —14.0000
b= 0.618034

u = —0.535687

a = —2.15372 —5.59278 —14.0000
b= —1.61803

38



X I =02u3+u*+b—2,a—1, u* +u® —2u—1)

(i) Arc colorings

o= (o)

0
a6 = u
1
ag = U2
—u
ar = \—ud+u
—u?+1
az = \u?+2u?—-2u—1
1
ajo = \ —2u® —u? + 2
1
a11 =\ —2¢3 4+ 2
—ud —u?+ 2
a4 = —u3+3
U
as = \u?—u—2
—u?+1
ag = \—u3+1
—ud —u? 42
asg = —u?+1
ud —1
arz = \wd +u? —u—2
(ii) Obstruction class = —1

(iii) Cusp Shapes = —14
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(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
C1,C2,C3
€4, 5, Co ut +ud —2u—1
C7,Cg,C9

€10, C11,C12

40



(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossin
y y
C1,C2,C3
Cy4,Cs5, C :
4, C5, C6 y47y3+2y274y+1
C7,C8,C9
€10, C11, C12

41



(vi) Complex Volumes and Cusp Shapes

Solutions to 17 vV—1(vol +/—1CS) Cusp shape
u= 1.15372
a = 1.00000 —5.59278 —14.0000
b = —2.40245
u = —0.809017 + 0.9815931
a = 1.00000 2.30291 —14.0000

b= —1.309017 — 0.3749351

u = —0.809017 — 0.9815931

a = 1.00000 2.30291 —14.0000
b= —1.309017 + 0.3749351

u = —0.535687

a = 1.00000 —5.59278 —14.0000
b= 2.02048
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XL I}y, =(+1, a, u—1)

(i) Arc colorings

o= (o)

ag —
a9 =

a7 =

(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
Cs
€3,C4,C5 "
€9, €10, C11
Cg,C12 u+1
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(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
C1,C2,Cq Y — 1
C7,C8,C12
€3,C4,C5 y
€9, €10, C11
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(vi) Complex Volumes and Cusp Shapes

Solutions to I}y V—1(vol ++/—=1CS) Cusp shape
u = 1.00000
a= 0 —3.28987 —12.0000
b = —1.00000
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XIL I}, =(a+1, u+1)

(i) Arc colorings
1
ay = O
ag —
a9 =

a7 =

ag =

ag =
0

a2 = \ —1

(ii) Obstruction class =1

(iii) Cusp Shapes = —24

(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.

47



(iv) Complex Volumes and Cusp Shapes

Solution to I}y | v/—1(vol ++/—1CS) Cusp shape
u = e e .
a=--- —6.57974 —24.0000
h=-..
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XIIL. I = (@, b+ 1, v+ 1)

(i) Arc colorings

o= (o)

ag —
a9 =

a7 =

(ii) Obstruction class =1

(iii) Cusp Shapes = —12

49



(iv) u-Polynomials at the component

u-Polynomials at each crossing

Crossings
C1,C2,Cq "
C7,C8,C12
C3,C4,C9 u+1
€10
C5,C11 u—1
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(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
C1,C2,Cq Yy
C7,C8,C12
€3,C4,C5 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 —3.28987 —12.0000
b = —1.00000
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Crossings

XIV. u-Polynomials

u-Polynomials at each crossing

C1,C2,Cs5

C7,C8,C11

u(u —1)3(u+1)*(u? = 3)(u? — 2u® +u? = 2)(u* —u® +
St e = 2u— 1) (ut U — w4 1)?
(u® = 3u” 4 2u® 4 4u® — 8ut + 5ud + 6u? — 16u + 11)

o But1)

C3,C4,Ce

C9, €10, C12

u(u — D u+1)*(u? - 3)(u* — 2u® + u? — 2)(u —u® +
St ud = 2u— 1) (ut U — w4 1)?
(u® = 3u” 4 2u8 4 4u® — 8ut + 5ud + 6u? — 16u + 11)

o Bu1)
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XV. Riley Polynomials

Crossings Riley Polynomials at each crossing
C1,C2,C3
coesice | V=3 -1y =50+ = By+ Dy - 20>+ —dy +4)
croesico | W=yt +20 —dy+ D)2y — P+ 4yt -y +1)°

€10, €11, C12 (y® = 5y" +12y° — 65 — 26y* + 51> + 20y% — 124y + 121)
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