12@0981 (K12a0981)

10.
AN \ Linearized knot diagam

9
k‘/S\ /
Solving Sequence

. 2 —> —> -> —> —> p— —_ —_ — C C C
A knot dlagranﬂ 0 =02 3.9 21027211 > d > 1> 8 > 12> 3,61, 011

C4 C1 Cg C12
Ideals for irreducible component#ﬂ)f Xpar

I = (—1747u"0 4 78946u™® + - - - + 1990656b — 43767094,
— 14055938 + 67741913u™® + - - - + 2793553920 — 5726762096,
uPt — 6u0 4 -+ - + 8662u — 842)

Iy =(—a’+b—a,d®+2d°+a+1, ut+1)

Iy = (b*a® +20%a — 2b%a® — b?a +b* — 2ba+a®> —b+a—1, u+1)

I ={a, b= 26" — 0 + > +b—1, v —1)
I3 ={(a, b+1,v—-1)

* 4 irreducible components of dim¢ = 0, with total 61 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.

1


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

L.
It = (—1747u%°4-7.89 X 10*u*?+. - - +1.99x 10°6—4.38 X107, —1.41x107u5+
6.77 X 107u*® + .- 4+2.79 X 108a — 5.73 x 10%, u5' — 6u’® - - - + 8662u — 842)

(i) Arc colorings

v ()
e )
e ()
o (i)

< 0.0503156u%° — 0.242494u* + - - - — 256.094u + 20.4999 >

a9 = \ 0.000877600u%° — 0.0396583u*? + - -- — 185.410u + 21.9863
0.0511932u°° — 0.282152u* + - - - — 441.504u + 42.4862
a10 = \ 0.000877600u>° — 0.0396583u*? + - - - — 185.410u + 21.9863
0.0185165u°° — 0.0729252u* + - - - — 12.3427u + 3.52550
0.0182020u°° — 0.0910577u*® + - - - — 146.302u + 15.3639
—0.0685537u° + 0.309278u*® + - - - + 380.668u — 44.0036
0.00243739u°° — 0.00644160u* + - - - — 7.88344u + 1.49815
0.0211970u5° — 0.106355u*° + - - - — 161.802u + 15.3309
as = \ —0.00435384u°° + 0.0207994u® + - - - + 26.1973u — 2.31048
—0.00426257u%% 4 0.0286204u*° + - - - + 70.7619u — 7.40462
ay = 0.0330833u5% — 0.152421u*° + -+ - — 177.572u + 18.3423
0.114056u°° — 0.513210u* + - - - — 473.287u + 40.8488
as =\ 0.0646460u59 — 0.330940u40 + - - - — 491.932u + 52.8520

0.0705646u°° — 0.342297u*® + - - - — 486.734u + 50.5146
a12 = \ 0.0477518u%0 — 0.225647u*® + - - - — 248.2994 + 25.3200

(ii) Obstruction class = —1
_ _ 383093 50 | 3585271, 49 | 86360671, 228130061
(iii) Cusp Shapes = — /55550 + Sos5557u" + - 55206 U T T1492092



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
1 16(16u® + 84u™® + - - - — 138159u — 46107)
c2,C5 u’t — 6u” + -+ + 8662u — 842
€3,¢10 9(9ut — 18u™ + .-+ 3u —1)
¢4, Cg 9(9ut +18u™ + - —u—1)
Co 16(16u” — 166 + - - - — 333u + 261)
C7,C8,C11 u51 o 4U50 4+ ... — 186u — 46
C12




(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
1 256(256y°" + 2688y°° + - - - — 3.63961 x 10% — 2.12586 x 10°)
C2,C5 y°l — 34y°0 + .- - + 30048920y — 708964
¢3, C10 81(81y° — 2376y + .- + 27y — 1)
c4, Co 81(81y°! —3024y°° +--- + 11y — 1)
Co 256(256y°" — 3200y°° 4 - - - — 3345273y — 68121)
€7, C8 2; Yo — 60y™° + - - + 35976y — 2116




(vi) Complex Volumes and Cusp Shapes

Solutions to I}

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

Cusp shape

u= 0.871937 + 0.5992751
a = —1.43039 — 0.766801
b= 1.075950 — 0.1064031

1.61712 — 0.659651

7.95896 — 0.688231

u= 0.871937 — 0.599275]
a = —1.43039 + 0.766801
b= 1.075950 + 0.1064031

1.61712 + 0.659651

7.95896 + 0.688231

u = —0.954975 + 0.4886931
a= 1.183620 4+ 0.0972251
b= 10.055327 — 0.4217501

4.92043 — 1.043431

—60.500387 + 0.101

u = —0.954975 — 0.4886931
1.183620 — 0.0972251
b= 0.055327 4 0.4217501

4.92043 + 1.043431

—60.500387 + 0.101

u = 0.288710 4 0.8650561
1.49117 + 0.447661
b= —1.271070 — 0.2303861

6.15912 + 2.381421

10.95071 — 1.992221

u = 0.288710 — 0.8650561
a= 149117 —0.447661
b= —1.271070 + 0.2303861

6.15912 — 2.381421

10.95071 +4- 1.992221

u = 0.190005 + 0.8898761
a = —1.57561 — 0.596871
b= 1.44689 + 0.338861

15.4058 + 4.13851

11.16132 — 1.358511

u = 0.190005 — 0.8898761
a = —1.57561 + 0.596871
b= 1.44689 — 0.338861

15.4058 — 4.13851

11.16132 4 1.358511

u = —0.864821
a = —0.975469
b= —0.447949

—1.39737

—9.01210

u= 0.063386 + 1.1450601
a = —1.72917 + 0.070491
b= 1.39200 — 0.369951

12.5583 — 9.78531

8.08488 + 5.852751




Solutions to I}

V=1(vol + v=1C)

Cusp shape

u= 0.063386 — 1.1450601
a = —1.72917 — 0.070491
b= 1.39200 + 0.369951

12.5583 + 9.78531

8.08488 — 5.852751

u= 1.071180 + 0.4782311
a= 1117144 1.014101
b= —1.126820 + 0.3972051

0.37782 — 4.145731

0. + 5.580021

u= 1.071180 — 0.4782311
a= 1.11714 —1.014107
b= —1.126820 — 0.3972051

0.37782 + 4.145731

0. — 5.580021

—1.20895
0.563495
0.856182

S
1l

0.370489

11.3980

1.22486
1.64302
= 0.210756

>~ Q& Rl 2
Il

6.17402

—3.35810

u = —0.133856 + 0.7499021
a = —0.218006 + 0.6699401
b= —0.279882 — 0.8723771

7.32400 + 5.352501

5.78289 — 4.813781

u = —0.133856 — 0.7499021
a = —0.218006 — 0.6699401
b= —0.279882 + 0.8723771

7.32400 — 5.352501

5.78289 + 4.813781

u= 1.151360 + 0.4869001
a = —1.031110 — 0.9330451
b= 1.33347 — 0.560331

3.45393 — 7.288711

u= 1.151360 — 0.4869001
a = —1.031110 + 0.9330451
b= 1.33347 + 0.560331

3.45393 + 7.288711

u= 0.116607 + 1.2486301
a= 1.55658 — 0.004661
b= —1.258200 + 0.2548351

3.85227 — 6.562151




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

u= 0.116607 — 1.2486301

a = 1.55658 + 0.004667 3.85227 4 6.562151 0
b= —1.258200 — 0.2548351

u= 0.721707

a= 3.42336 8.07048 15.1420

b= —-0.761960
u = 1.185540 + 0.4906571

a= 1.035740 4 0.9156501 12.3415 — 9.10621 0
b= —1.51238 + 0.642621
u = 1.185540 — 0.4906571

a= 1.035740 — 0.9156501 12.3415 + 9.10621 0

b= —1.51238 — 0.642621

u = —0.222036 + 0.6768971
a= 0.395217 — 0.2897691
b= 0.196870 + 0.5893311

—0.49730 + 3.533491

2.22017 — 7.441121

u = —0.222036 — 0.6768971
a= 0.395217 + 0.2897691
b= 0.196870 — 0.5893311

—0.49730 — 3.533491

2.22017 + 7.441121

u = —0.489136 + 0.5074431
a = —0.863036 — 0.0694561
b= —0.124638 — 0.1537241

—1.58698 + 0.440851

—4.04045 — 0.101641

u = —0.489136 — 0.5074431
a = —0.863036 + 0.0694561
b= —0.124638 4+ 0.1537241

—1.58698 — 0.440851

—4.04045 + 0.101641

1.284590 + 0.3670301

u =

a = —0.415487 — 0.2645591 3.01762 — 9.373051 0
b= 0.160260 — 1.2879201
u= 1.284590 — 0.3670301
a = —0.415487 + 0.2645591 3.01762 + 9.373051 0

b= 0.160260 + 1.2879201




Solutions to I}

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

Cusp shape

= 1.301300 + 0.3417011
0.201290 + 0.2761311
—0.027671 4 1.0829901

—5.08700 — 7.243771

1.301300 — 0.3417011
0.201290 — 0.2761311
—0.027671 — 1.0829901

—5.08700 + 7.243771

1.337140 4 0.307386.1
0.068553 — 0.2414721
—0.132614 — 0.8487341

—6.92934 — 3.574921

1.337140 — 0.307386.1
0.068553 + 0.2414721
—0.132614 + 0.8487341

—6.92934 4 3.574921

1.40404 + 0.195561
—0.500238 + 0.2065351
0.226409 + 0.4173071

—3.34999 — 0.415371

1.40404 — 0.195561
—0.500238 — 0.2065351
0.226409 — 0.4173071

—3.34999 + 0.415371

0.52748 + 1.356391
—1.345560 — 0.2009931
1.163450 — 0.0558371

1.80797 — 1.232911

0.52748 — 1.356391
—1.345560 + 0.2009931
1.163450 + 0.0558371

U
a
b
U
a
b
U
a
b
U
a
b
U
a
b
U
a
b
U
a
b
U
a
b

1.80797 + 1.232911

= —1.38742 + 0.542931
1.15060 — 0.965741
—1.44935 — 0.550201

8.0411 + 15.70821

= —1.38742 — 0.542931
= 1.15060 + 0.965741

U
a
b
U
a
b = —1.44935 + 0.550207

8.0411 — 15.70821




Solutions to I}

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

Cusp shape

= —1.40409 + 0.566931
= —1.121190 + 0.8370481
1.34279 + 0.510161

—0.81260 + 12.825701

—1.40409 — 0.566931
—1.121190 — 0.8370481
1.34279 — 0.510161

—0.81260 — 12.825701

= —1.54951 + 0.146991
0.172341 — 0.2564281
—1.170700 + 0.028166.1

9.83449 — 0.042481

—1.54951 — 0.146991
0.172341 + 0.2564281
—1.170700 — 0.028166.1

9.83449 +4- 0.042481

—1.43969 + 0.612761
1.067200 — 0.6713031
= —1.214210 — 0.4308141

—3.57762 + 8.198951

—1.43969 — 0.612761
1.067200 + 0.6713031
—1.214210 4 0.4308141

—3.57762 — 8.198951

1.37780 + 0.825391
0.906207 + 0.4830191
—1.213230 — 0.1431561

8.68259 + 3.098791

1.37780 — 0.825391
0.906207 — 0.4830191
—1.213230 + 0.1431561

8.68259 — 3.098791

—1.60562 + 0.661911
—0.900138 + 0.4670411
1.127080 + 0.2369871

—0.72424 4 3.173431

—1.60562 — 0.661911
—0.900138 — 0.4670411
1.127080 — 0.2369871

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

—0.72424 — 3.173431




Solutions to I}

V=1(vol + y=1C)

Cusp shape

U
a
b

0.157699
—4.50862
0.663524

0.907699

11.5760

10



II. IY = (—a®?4+b—a, a®+2a®°+a+1, u+1)

(i) Arc colorings
0
ag = —1
a5 =

ag =

az = (
a
a9 = \ag?2+4aq
a’® + 2a
a10=\a®+a
—a
ar = \-a?—-a
a
a1 = \a?2+a
—a?—a
a4 — —a
a
al = a2 + a
a
ag = \ag2+4q
a
a12 = \ag? +a
(ii) Obstruction class = —1

(iii) Cusp Shapes = —6

11



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing

C1,C3,C4 U3—U—1

Cg, C10

1)3
C2,Cs (U + )
6 u =2l +u—1
C7,C8,C11 U3
C12

12



(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
C1,C3,C4 y3_2y2+y_1
Cg, C10
2, Cs (y—1)°
€6 y? -2y — 3y —1
C7,C8,C11 y3
C12

13



(vi) Complex Volumes and Cusp Shapes

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

u = —1.00000
a = —0.122561 + 0.7448621 | —1.64493 —6.00000
b= —0.662359 + 0.5622801
u = —1.00000
a = —0.122561 — 0.7448621 | —1.64493 —6.00000
b= —0.662359 — 0.5622801

u = —1.00000

a = —1.75488 —1.64493 —6.00000

b= 1.32472

14



IIL. I¥ = (b*a? + 2b%a — 2b%?a® — b2a + b* —2ba+a®* —b+a—1, u+1)

(i) Arc colorings

o (%)

1
as = 0
1
ag = \1
1
az = 0
a
ag = \p
b+a
aip = b
ba+a?+1
ar = ba + 1
a
aj; = \p
ba+1
a4 = b2
—b%a% — 2ba — 1
ay = —ba—-1* -1
—b3a? — aBb? — b%a® —20%a+a® —ba+a®>—b+a
ag = —b3a? —ba—20%a+a*b—b>4+ba—b+a

b3a? + a®b® +20%a —a® + b
a12 = \ b3a® 4+ 20%a — a’b+2b—a
(ii) Obstruction class =1

(iii) Cusp Shapes =4

(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.

15



(iv) Complex Volumes and Cusp Shapes

Solution to I | v/—1(vol ++/—1CS) Cusp shape
u = e e .
a=--- 7.23771 4.00000
h=-..

16



IV. I} = {(a, b* —2b* —b* +b*+b—1, v — 1)

(i) Arc colorings
1
ag = O
a5 =
ag =

az =

aq =
- +1
al = _b4
—b% 4+ 263 — b
ag = \—b° — b* + b + b?

b> — 20 +b
a2 = \ b5 — b3 +b
(ii) Obstruction class = —1

(iii) Cusp Shapes = 10

17



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
‘@ ub 4+ 4u® + 6u* + Tud + T +3u+1
Co, Cy UG
C3,C4, C
3,C4,Co W — 2t — P bu—1
Cy, C10
C7,C8,C
7,68, C11 (u2 Loy — 1)3
C12

18



(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
‘@ y® — 4y — 6yt + 13y +199% + 5y + 1
€2, C5 yﬁ
3,64, 6 v =4y’ + 6y — Ty’ + 7y =3y +1
Cy, C10
C7,C8,C11 (yQ _ 3y + 1)3
C12

19



(vi) Complex Volumes and Cusp Shapes

Solutions to I} vV—1(vol +/=1C8S) Cusp shape
v = 1.00000
a= 0 8.88264 10.0000
b= —0.726823 + 0.7647321
v = 1.00000
a= 0 8.88264 10.0000
b= —0.726823 — 0.7647321
v = 1.00000
a= 0 0.986960 10.0000
b= —1.22636
v = 1.00000
a= 0 0.986960 10.0000
b= 0.613180+ 0.3577271
v = 1.00000
a= 0 0.986960 10.0000
b= 0.613180 — 0.3577271
v = 1.00000
a= 0 8.88264 10.0000
b= 1.45365

20



V.I! ={(a, b+1, v—1
2

(i) Arc colorings

= (o)

a5 =
ag =

az =

(ii) Obstruction class =1

(iii) Cusp Shapes =0

21



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
C1,C9, C10 u—1
C2,C5,C
2,65, C7 U
Cg8,C11,C12
€3,C4,Cq u+1

22



(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
C1,C3,C4 y— 1
€6, C9, C10
C2,C5,C7 y
€8, C11, C12

23



(vi) Complex Volumes and Cusp Shapes

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

24



VI. u-Polynomials

Crossings u-Polynomials at each crossing
1 16(u — 1) (u® — u — 1)(u® + 4u® + 6u* + 7u® + Tu? + 3u + 1)
(160t + 84u™ + - - - — 138159y — 46107)
€, C5 u”(u+1)*(u®t — 6u0 + - -+ 4 8662u — 842)
c3 9(u+ 1) (u —u—1)(u® = 2u* —u® +u* +u—1)
S(9ut —18u0 - 4 3u—1)
C4 Iu+1)(u® —u—1)(’ —2u* + - +u—1)(9 + 18 + - —u—1)
6 16(u + 1) (u® = 2u® +u — 1) (u® — 2u* —u® +u? +u—1)
(16w — 160 + - - - — 333u + 261)
€7, €8, C11 ut(u? +u—1)3(u® — 4u® + - — 186u — 46)
C12
Co Iu—1)(w® —u—1)(’ —2u* + - +u—1)(9 + 18 + -+ —u—1)
c1o 9(u —1)(u® —u—1)(u® - 2u* —u® +u® +u—1)

S(9ut —18u0 - 4 3u—1)

25



VII. Riley Polynomials

Crossings Riley Polynomials at each crossing
c1 256(y — 1)(y° —2y° +y — D(° —4y° +---+ 5y + 1)
- (256y°! 4 2688y°° + - - - — 3639614229y — 2125855449)
¢2,Cs5 y (y — 1)2(y° — 34y + - +3.00489 x 107y — 708964)
e, 10 81(y — 1)(y° — 29" +y — 1)(y° —4y° +6y" — Ty* + Ty” — 3y + 1)
- (81y°t — 2376y°0 4 - + 27y — 1)
CaCo 81y —1)(y° — 29" +y — 1)(y° —4y° + 65" = Ty* + Ty* — 3y + 1)
- (81y°1 —30249°° 4 - + 11y — 1)
co 256(y — 1)(y* — 2> =3y = 1(y° =4y’ +--- =3y + 1)
- (256y°1 — 3200y%° + - - - — 3345273y — 68121)
€7, C8, €11 yi(y® = 3y + 1)3(y°" — 60y + - - - + 35976y — 2116)
C12

26



