12@0376 (K12a0376)

Linearized knot diagam

J R

Solving Sequence

411+ »25—» *» — — — — — Co2,Cg, C
A knot d1agranﬂ 10 6 9 ca 3 c 1 co 801112 o 7 —> C2,C6, C12

Ideals for irreducible component#ﬂ)f Xpar

~

= (- 220t o db—du, w210 o da 42, u? — 20 4w — 2)
I} = (—15a%u® — 8a”u + 29u*a — 35a* + 25au + 26u? + 22b + 86a + Su + 46,
a® — 4u’a — 2a* — Sau — u® 4+ 5u — 3, u® + 2u — 1)
I¥ = (11u*a® — 2a%u? + 23ua + 14a®u — 18u*a — 26u® + 24 + 3lau — 16u* 4 19b — a — 40u — 22,
a® 4 2a*u + u?a + 2a* + Sau + 2u? —u — 1, u* +ud + 2u® + 2u + 1)
I'={0—-u+1,2a+3u—2, u?+2)

I'={a, b+1, v—1)

* 5 irreducible components of dim¢ = 0, with total 73 representations.

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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I. If =
(—ut® —22u* ... +4b—4u, u*+21u** 4. .- +4a+2, u*® —2u*d+

(i) Arc colorings

asz =

ay =

(
(
(
(
= (A
(
(
(
(
(

(ii) Obstruction class = —1

(iii) Cusp Shapes = 2u*® — 4y*" + ... —2u +8

eefdu—2)



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
! u®® +26u*® + ... 4+ 85u + 9
C2,C5 u o —Bu—3
€3 u® 4+ 2u®® ... 4 796U — 202
C4,C9, C10 w4 du—2
Cg,C7,C12 ut® 2. —9u—3
Css C11 u +6u'® + - — 672u — 144




(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
1 y* —2y® .. 41321y — 81
c2,Cs Yyt —26y* + ...+ 85y —9
€3 Y 4+ 22948 ... — 274576y — 40804

C4, C9, C10 Yt 446yt 4+ 8y — 4

C6, C7,C12 y — 42y ... 123y — 9

cs, €11 y0 + 429" + ... — 46080y — 20736




Solutions to I}

(vi) Complex Volumes and Cusp Shapes

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

Cusp shape

u = —0.167676 + 1.0643701
a= 0.778944 + 0.1692381
b= —0.470107 + 0.4359951

3.40475 — 2.264241

9.47951 4 3.871641

u = —0.167676 — 1.0643701
0.778944 — 0.1692381
b= —0.470107 — 0.4359951

a =

3.40475 4 2.264241

9.47951 — 3.871641

uw = —0.617073 + 0.5614981
a = —1.89242 + 0.269731
b= —0.37899 + 2.129141

—2.80940 + 6.687441

4.35067 — 3.316691

uw = —0.617073 — 0.5614981
a = —1.89242 — 0.269731
—0.37899 — 2.129141

—2.80940 — 6.687441

4.35067 + 3.316691

= —0.715606 + 0.4248361
= 1.350570 — 0.3988461
= 0.62117 — 2.629031

—2.31988 — 11.155107

5.36635 + 8.722981

—0.715606 — 0.4248361
= 1.350570 + 0.3988461
= 0.62117 + 2.629031

—2.31988 4 11.155101

5.36635 — 8.722981

0.677267 + 0.4375621
—1.279370 — 0.4604431

—6.72347 + 6.639961

1.11534 — 6.537801

0.677267 — 0.4375621
—1.279370 4 0.4604431
—0.40698 + 2.650121

—6.72347 — 6.639961

1.11534 + 6.537801

0.252222 + 0.7629761
0.970740 — 0.1626691
—0.393396 + 1.0563801

3.14407 — 2.166791

8.11057 4 2.639921

0.252222 — 0.7629761
= 0.970740 + 0.1626691

b
u
a
b
u
a
b
u
a
b= —0.40698 — 2.650121
u
a
b
w
a
b
u
a
b= —0.393396 — 1.0563801

3.14407 + 2.166791

8.11057 — 2.639921




Solutions to I}

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

Cusp shape

= 0.619485 + 0.5057921
2.02337 + 0.199941
0.63493 + 2.030201

—6.98732 — 2.334241

0.197314 + 0.2877591

0.619485 — 0.5057921
2.02337 — 0.199941
0.63493 — 2.030201

—6.98732 + 2.334241

0.197314 — 0.2877591

0.678594 + 0.3969381
= —0.306907 — 0.5624271
0.588764 — 0.0546421

0.90488 + 6.195011

8.65458 — 5.859481

0.678594 — 0.3969381
—0.306907 + 0.5624271
0.588764 + 0.0546421

0.90488 — 6.195011

8.65458 + 5.859481

0.555271 + 0.5153371
—0.193065 — 0.411686.1
0.636055 + 0.2783937

0.40390 — 2.075271

7.58708 — 0.165581

0.555271 — 0.5153371
—0.193065 + 0.411686.1
0.636055 — 0.2783931

0.40390 4 2.075271

7.58708 + 0.165581

0.004497 + 1.2540001

= —1.19737 — 0.797321 —2.64701 + 1.468091 0
= 1.006470 + 0.9458251
= 0.004497 — 1.2540001
= —1.19737 4 0.797321 —2.64701 — 1.468091 0

1.006470 — 0.9458251

0.693958 + 0.1854761
—1.059550 + 0.0366701
—0.487962 — 1.3230701

5.18309 +- 5.732721

11.27016 — 7.289791

>~ Q@ €| Q@ €|l & €| & &8 Q& 8|l & 8|l & 8|l & 8|l & 8| o g

0.693958 — 0.1854761
= —1.059550 — 0.0366701
= —0.487962 + 1.3230701

5.18309 — 5.732721

11.27016 + 7.289791




Solutions to I V—=1(vol ++/—=1CS) Cusp shape
= —0.233838 4 1.2782801
= —0.114835 — 0.3437451 2.08059 — 4.299191 0
= 0.465963 + 0.4942871
= —0.233838 — 1.2782801
= —0.114835 4 0.3437451 2.08059 + 4.299191 0

0.465963 — 0.4942871

—0.670778 4+ 0.0906361
0.695159 — 0.3780481
0.035918 + 0.2117661

6.30803 — 1.016931

14.2364 + 0.84191

—0.670778 — 0.0906361
0.695159 + 0.3780481
0.035918 — 0.2117661

6.30803 + 1.016931

14.2364 — 0.84191

—0.196767 + 1.3394101
= 198113 + 1.52913I
—0.93410 — 1.430041

—4.92180 — 6.084171

—0.196767 — 1.3394101
1.98113 — 1.529131
—0.93410 4 1.430041

—4.92180 + 6.084171

0.265708 + 1.3359601
—1.24758 4 1.714691
—0.054082 — 1.2971101

0.40943 + 9.207451

0.265708 — 1.3359601
—1.24758 — 1.714691
—0.054082 + 1.2971101

0.40943 — 9.207451

—0.565566 + 0.1780391
0.847644 — 0.0803131
—0.168017 — 1.3869401

—0.16483 — 3.303041

6.58993 + 8.738931

= —0.565566 — 0.1780391
= 0.847644 + 0.0803131
= —0.168017 + 1.3869401

> Q@ €| & €|l & €| & €| Q& & & 8| & 8|l & 8|l & 8| & &g
Il

—0.16483 + 3.303041

6.58993 — 8.738931




Solutions to I}

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

Cusp shape

= —0.075529 + 1.4095201
= —0.06668 — 2.203761
—0.56477 + 1.419571

—7.18390 — 0.268101

—0.075529 — 1.4095201
= —0.06668 + 2.203761
—0.56477 — 1.419571

—7.18390 + 0.268101

= 0.25245 + 1.461101
= —0.594045 — 0.5606781
0.440686 + 0.1370211

—5.08167 + 9.596021

0.25245 — 1.461101
—0.594045 + 0.5606781
0.440686 — 0.1370211

—5.08167 — 9.596021

0.19236 + 1.470581
—0.541758 — 0.8288981
0.550975 + 0.5700941

—5.96591 + 0.623291

0.19236 — 1.470581
= —0.541758 + 0.8288981
= 0.550975 — 0.5700941

>~ @ €|l @ 8| @ 8| & 8| © 8| & =
I

—5.96591 — 0.623291

0.04361 + 1.4914471
a= 0.26431 — 2.055621

—3.91948 — 1.386591

b= 0.16481 + 1.987871
= 0.04361 — 1.4914471

= 0.26431 + 2.055621
= 0.16481 — 1.987871

—3.91948 + 1.386591

= 0.24647 4 1.475911

= —0.78225 — 3.645501

—12.9040 + 10.01341

= 0.24647 — 1.475911
= —1.23308 — 3.232551

U
a
b
U
a = —1.23308 + 3.232551
b
U
a
b= —0.78225 + 3.645501

—12.9040 — 10.01341




Solutions to I}

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

Cusp shape

= —0.26382 + 1.476981
= 1.05482 + 3.155081
1.08638 — 3.458071

—8.4594 — 14.72851

—0.26382 — 1.476981
= 1.05482 — 3.155081
1.08638 + 3.458071

—8.4594 + 14.72851

0.21115 + 1.487821
= 0.15274 — 2.566861
1.82838 + 2.314541

—13.44400 4- 0.679571

0.21115 — 1.487821
= 0.15274 + 2.566861
1.82838 — 2.314541

—13.44400 — 0.679571

—0.19310 + 1.505541
—0.22564 — 2.544371
= —1.59683 + 2.506771

—9.54977 + 3.783471

—0.19310 — 1.505541
= —0.22564 + 2.544371

U
a
b
U
a
b
U
a
b
U
a
b
U
a
b
U
a
b= —1.59683 — 2.506771

—9.54977 — 3.783471

u = —0.202679 + 0.4136951

a = —1.41900 — 1.173091

b= —0.167114 + 0.7942431

—1.52088 + 0.823001

—1.75933 — 1.012741

u = —0.202679 — 0.4136951

a = —1.41900 + 1.173091

b= —0.167114 — 0.7942431

—1.52088 — 0.823001

—1.75933 4 1.012741

u= 0418775
a = —0.496253
b= 0.688205

0.773938

13.3940




IL 1Y =
(—15a%u?+29u?a+- - -+86a+46, a®—4u?a—2a’—5au—u?+5u—3, u3+2u—1)

(i) Arc colorings
= (0
an = )

a
0.681818a%u? — 1.31818au? + - - - — 3.90909a — 2.09091)

)

0.409091a2u? + 0.590909au? + - - - + 1.54545a + 0.454545
a?u? — 3u2a+~~—4a71

as =
ag —

(o
o=
(
(-
C
o= (")
C
(
("
("

1
2

u —u)

0.0454545a%u2 + 0.0454545au? + - - - — 0.727273a — 0.272727)

az =

a; = 0.818182a%u? — 1.68182au? + - - - — 3.59091a — 1.90909

w—u+1
ag =

U +u
a2 =

—0.227273a2u? + 0.272727au? + - - - 4+ 0.136364a + 0.363636
ar = 0.545455a%u? — 1.45455aqu? + - - - — 3.72727a — 1.27273

(ii) Obstruction class = —1

(iii) Cusp Shapes = 4u? + 4u + 10

10



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
‘@ u? 4 6u® + 15u7 + 160 — u® — 18u* — 11u® + 4u® + 4u + 1
€2, s, Co uw’ —3u" 4+ 3u® +ud —2u+1
C7,C12
s (u® — 3u® + bu — 2)3
C4,C8,C9 (u3+2u_ 1)3
€10, C11

11



(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
a1 y? — 6y% + 31y" — 924° + 207y° — 322y* + 225¢° — 68y% + 8y — 1
C2,Cs5,Ce y9 _ 6y8 + 15y7 _ 16y6 _ y5 + 18y4 _ 11y3 _ 4y2 + 4y -1
C7,C12
“ (v° +y* + 13y —4)°
O (4 ay - 1)°
€10, C11

12



(vi) Complex Volumes and Cusp Shapes

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

u = —0.22670 + 1.467711

a= 0.583843 — 0.678582] | —9.44074 — 5.137941 0.68207 + 3.209021
b= —0.519013 + 0.3192101

u = —0.22670 + 1.467711

a = —0.07989 — 2.574811 —9.44074 — 5.137941 0.68207 + 3.209021
b= —2.01693 + 2.081711

u = —0.22670 + 1.467711

a= 1.49604 + 3.253391 —9.44074 — 5.137941 0.68207 + 3.209021
b= 10.33038 — 3.731841

u = —0.22670 — 1.467711

a= 0.583843 4 0.6785821 | —9.44074 4 5.137941 0.68207 — 3.209021
b= —0.519013 — 0.3192101

u = —0.22670 — 1.467711
a = —0.07989 + 2.574811 —9.44074 + 5.137941 0.68207 — 3.209021
b= —2.01693 — 2.081711
u = —0.22670 — 1.467711
a= 149604 — 3.253391 —9.44074 + 5.137941 0.68207 — 3.209021
b= 10.33038 + 3.731841

u = 0.453398

a = —0.547908 4 0.0545381 0.787199 12.6360

b= 10.637390 — 0.3693771

u = 0.453398

a = —0.547908 — 0.0545381 0.787199 12.6360

b= 0.637390 4 0.3693771

u = 0.453398

a= 3.09582 0.787199 12.6360

b= 1.13636

13



III. I¥ = (11u3a® 4+ 23ua + - - - — a — 22, a® 4 2a®u + v?a + 2a® + 5au +
2u? —u —1, ut +ud + 2u? 4+ 2u + 1)

(i) Arc colorings
= (0
an = )

a
—0.578947au® — 1.21053au® + - - - + 0.0526316a + 1.15789)

u —|—u>

0.315789a%u? + 0.842105au® + - - - + 1.78947a — 0.631579 )

ae = ( 0.947368a%u> — 0.526316au> + - - - + 0.631579a + 1.89474

as =

u +1
—ud —2u—1

—u —2u—1
—ud—u?—u—2

0.789474a%u? + 0.105263au® + - - - — 0.526316a — 1.57895)

ag =
az =

ay = 0.789474au® + 1.10526au> + - - - + 2.47368a — 1.57895

ud + u? —|—2u+2)

asg = —u?—2u—1

u +2u+1
a1z =

WHul+u+2

0.263158a2u® + 1.36842au3 + - - - + 1.15789a — 0.526316
ar = \ —0.105263a%u® + 1.05263au> + - - - + 2.73684a + 0.210526

(ii) Obstruction class = —1

(iii) Cusp Shapes = 4u? + 4u + 6

14



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
1 u'? 4 8utt 20 41
€2, s, Co u'? —4ut® — u® + 6u® + 30" — 208 — 3u® —3ut — WP + 20+ 2u+1
C7,C12
€3 (u? +u+1)°
C4,C8,C9 (u4 +ud 20 +2u+ 1)3
€10, C11

15



(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
c1 y12_8y11++4y+1
C2,Cs5,Cg y12—8y11+---+2y2+1
C7,C12
€ (v +y+1)°
C4,C8,C9 (y4 +3y3 —|—2y2 + 1)3
€10, C11

16



(vi) Complex Volumes and Cusp Shapes

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

u = —0.621744 4 0.4405971
a= 1164420 —0.5111331 | —3.28987 — 2.029881 4.00000 + 3.464101
b= 0.14782 — 2.604341

u = —0.621744 4 0.4405971
0.253508 — 0.4934121 | —3.28987 — 2.029881 | 4.00000 + 3.464101
b= —0.619418 + 0.0971861

u = —0.621744 4 0.4405971
a = —2.17444 + 0.123351 —3.28987 — 2.029881 | 4.00000 + 3.464101
b= —0.91328 + 1.870861

u = —0.621744 — 0.4405971
= 1.164420 + 0.5111331 | —3.28987 + 2.029881 4.00000 — 3.464101
0.14782 4 2.604341

—0.621744 — 0.4405971
= 0.253508 + 0.4934121 | —3.28987 + 2.029881 | 4.00000 — 3.464101
—0.619418 — 0.097186.1

—0.621744 — 0.4405971
= —2.17444 — 0.123351 —3.28987 4 2.029881 | 4.00000 — 3.464101
= —0.91328 — 1.87086.1

= 0.121744 + 1.3066201
0.276849 — 0.7831841 | —3.28987 + 2.029881 | 4.00000 — 3.464101

0.121744 + 1.3066201
—0.07790 — 2.216691 —3.28987 4 2.029881 | 4.00000 — 3.464101
0.939408 + 0.5757351

0.121744 + 1.3066201
= —2.44244 + 0.386631 —3.28987 4 2.029881 | 4.00000 — 3.464101
1.80746 — 0.356931

0.121744 — 1.3066201
= 0.276849 + 0.7831841 | —3.28987 — 2.029881 | 4.00000 + 3.464101
= —0.361992 — 0.8769491

b
U
a
b
U
a
b
U
a
b= —0.361992 + 0.8769491
U
a
b
U
a
b
U
a
b

17



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

= 0.121744 — 1.3066201

= —0.07790 + 2.216691 —3.28987 — 2.029881 4.00000 + 3.464101
0.939408 — 0.5757351
0.121744 — 1.3066201

= —2.44244 — 0.386631 —3.28987 — 2.029881 4.00000 + 3.464101
= 1.80746 + 0.356931

U
a
b
U
a
b

18



IV.I} =(b—u+1, 2a+ 3u—2, u?+2)

(i) Arc colorings

<
(
<
o ( 1
w- (7
- |
<
(
<
(

asz =

(ii) Obstruction class =1

(iii) Cusp Shapes =0

19



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
C1,C5,Ce (u_ 1)2
Cr
1 2
€2, C12 (u+1)
C3,C4,C9 U2 +92
€10
2
€8, C11 u

20



(v) Riley Polynomials at the component

Riley Polynomials at each crossing

Crossings
C1,C2,Cs (y_ 1)2
Ce,C7,C12
C3,C4,Cy (y+2)2
C10
2
Cg,C11 Y

21



(vi) Complex Volumes and Cusp Shapes

Solutions to I} v—1(vol +/—1CS) | Cusp shape
U = 1.4142101
= 1.00000 — 2.121321 —4.93480 0
b= —1.00000 + 1.414211
= — 1.4142101
—4.93480 0

a = 1.00000 + 2.121321
b= —1.00000 — 1.414211

22



V.I? ={(a, b+1, v—1
1

(i) Arc colorings

az =

ayp =

(ii) Obstruction class =1

(iii) Cusp Shapes =0

23



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
€1, C2,C12 u—1
C3,Cy4, C
3, C4,C8 u
€9, C10, C11
C5,C6, C7 u+1

24



(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
C1,C2,Cs Y — 1
C6,C7,C12
€3,C4,C8 y
€9, €10, C11

25



(vi) Complex Volumes and Cusp Shapes

Solutions to I} v/—1(vol ++1/—1CS8) | Cusp shape
v = 1.00000
a= 0 0 0
b = —1.00000

26



VI. u-Polynomials

Crossings u-Polynomials at each crossing
1 (u =13 +6ud + - +4u+1)
S(u'? 4 8utt 4 420 + 1) (u? + 26u® 4 - 4 85u + 9)
o (w—1)(u+1)*(u® — 3u” + 3u® +u — 2u+ 1)
c(u'? = 40 —u® +6u® + 3u” — 2u® — 3u® — 3ut — P 4+ 2u% 4 2u + 1)
(w4 2ut® 4 — By —3)
s u(u? +2)(u? +u +1)%(u® — 3u® 4 5u — 2)®
(w4 2u™® + - 4 T96u — 202)
¢4, s, C10 u(u? +2)(u® 4+ 2u — 1% (u* +u® + 2u® 4+ 2u + 1)?
C(ut? = 2u* e du - 2)
cs (u—1)%(u+ 1) (v = 3u” +3u® +u® — 2u+ 1)
C(u'? = 40 —u® + 6uP + 3u” — 2u8 — 3u® — 3ut — P+ 2u? + 2u 1)
c(u? +2u* - — 5u—3)
(w—1)%(u+1)(u® = 3u” + 3u® +u — 2u+ 1)
C6, C
o S(u'? = 40 —u® +6u® + 3u” — 2u® — 3u® — 3ut — P 4 2u% 4 2u + 1)
St —2ut® 4 —9u —3)
Ca, 11 u(u? 4 2u — 1)3(u? + u® + 2u® + 2u + 1)3
(u + 6u® - — 6720 — 144)
(u—1)(u+1)*(u” — 3u” + 3u® +u® — 2u+ 1)
12

(u'? = 4u'® —u® + 6ud + 3u” — 208 — 3u — 3ut — P+ 2u? + 2u 1)
(= 2u* 4 —9u —3)

27



VII. Riley Polynomials

Crossings Riley Polynomials at each crossing

o (y—1)°
(y° — 6y® + 31y7 — 9295 + 207y — 322y* + 225 — 68y + 8y — 1)
Sy =8yt Ay + Dy — 2% 4+ 1321y — 81)

Ca, 5 ((y =) = 69" + - + 4y — 1)
Sy =8yt 202 + 1) (™ — 26" + - 4+ 85y — 9)

e u(y + 27" +y+ D0 + 07 + 13y —4)°
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