12@0623 (K12a0623)

Linearized knot diagam

Solving Sequence

8’12;9? 1,5?4? 10>3 2> 11 >6>7>2—>> 1,6 C10
A knot diagra 8 12 4 9 3 11 5 7 2

Ideals for irreducible component#ﬂ)f Xpar

I = (—97455286u5% — 687147084u5® + - - - + 1146617856b — 4289778370546,
— 2616564386981u%° — 14513594810490u%® + - - - + 83529964191744a — 11174734769596142,
u™ + 8ub? 4 ... 4 286521u + 48566)

Y ={(a®>+b a®+a+1, u—1)

I = (a®® +3a* b +--- —2a+1, u—1)

I = {a, % +3b" —b° 4+ 3b° — 26" +30% — > +2b— 1, v — 1)

* 3 irreducible components of dim¢ = 0, with total 82 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/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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https://github.com/CATsTAILs/LinksPainter

L I = (—9.75 X 107u% — 6.87 x 108u®® + ...
1.45 x 10"3u%® + ..

—2.62 x 1012459 —
1016,

10127

(i) Arc colorings
1
as
ai2 = )
u? + u)

0.0313249u5° + 0.173753u5® + -
0.0849937u:59 + 0.599282158 + -

0.116319u5% + 0.773035u%® + -

¢
(v
(-
(
ag = (0 0849937u% + 0.599282u%® +- -
=
-
o=
(
(

ag =

[

0.00502741u5? + 0.0354161u5® + -
0.00488338u5? + 0.0343100u%8 +- -

0.195712u%° + 1.34410u%® + .
0.0226364u% + 0.194253u5® + -

0.000357427u% — 0.002422424,58 + -
0.00530723u%9 + 0.0369747ub8 + -

—0.178615u% — 1.22581u%8 + -
ag =

a7 =

(ii) Obstruction class = —1

(iii) Cusp Shapes
_ 836040515 \ 69 | 588646361,68 |

u70+8u69+---

0.0152291459 + 0.0703555u%8 + -

0.0167391u%° + 0.103977u%8 + - - -
0.0149456u%° + 0.106887u% + - - -

0.0165738u8 + 0.102484u8 + - - -
az =\ 0.0170226u% + 0.116505u%8 + - - -

S 107767045126535

4+ 1.15 x 10%b — 4.29 X
.4+ 8.35 x 10'3a — 1.12 X
+ 286521u + 48566)

-4 1396.40u + 133.781
-+ 18949.7u + 3741.25

-4 20346.1u + 3875.03
-+ 18949.7u + 3741.25

-4 1224.91u 4 250.562
-+ 1186.75u + 242.634

-+ 39810.9u + 7746.66

-4 9789.24u + 2087.61)

— 69.0145u — 13.3644
-+ 1240.78u + 252.067

— 36017.6u — 6978.08
—1191.09u — 359.181

-+ 1900.39u + 320.006
+ 3365.62u + 648.931

+1975.39u + 350.122
+ 3345.21u + 649.216

4 9383241457921

5159780352 573308928

5159780352

2579890176



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
c1,C7 w™® +20u% + .. — 1331w + 3844
Co,Cg u™® + 48 + -+ 163u + 62
c3, Co 27(27u70 +27u8 + . —6u+1)
€4 64(64u"™ — 128u% + - .- — 118314 + 15039)
cs,C11 27(27u™ + 27u% + -+ 8u 4 1)
Cs, C12 u — 8u% + ... — 286521u + 48566
c10 64(64u™ + 96u°® + - - - + 356292u + 635013)




(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing

c1,cr Y0 4+ 60y5% + - - 4 419446271y + 14776336
€2, Cg y™® — 20959 + ... + 1331y 4 3844
¢s, Co 729(729y™° + 34263y%° + - - - 4+ 36y + 1)

Ca 4096(4096y ™ + 28672y% + - - - 4+ 4.67293 x 10%y + 2.26172 x 10%)
s, C11 729(729y"° + 31347y%° + .- 436y + 1)
cs, C12 y™0 — 48y5% + ... — 3572288981y + 2358656356

10 4096

- (4096y ™ + 12288159 + - . . 4+ 402241554234y + 403241510169)




(vi) Complex Volumes and Cusp Shapes

Solutions to I}

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

Cusp shape

0.893258 + 0.3885891
—0.552997 — 0.7809651
0.717124 — 0.5189871

—0.32512 — 1.941981

—8.00000 + 0.1

0.893258 — 0.3885891
—0.552997 + 0.780965.1
0.717124 + 0.5189871

—0.32512 + 1.941981

—8.00000 + 0.1

0.885513 + 0.5665541
0.648570 + 0.7853181
—0.921742 + 0.2934881

—1.00008 + 3.251301

0.885513 — 0.5665541
0.648570 — 0.7853181
—0.921742 — 0.2934881

—1.00008 — 3.251301

—0.976800 + 0.3991211
0.294251 + 0.3626731
1.260270 + 0.0398251

—1.84431 + 1.781841

—0.976800 — 0.3991211
0.294251 — 0.3626731
1.260270 — 0.0398251

—1.84431 — 1.781841

—0.215479 + 0.8925931
= —0.085570 + 1.0307801
—0.163375 — 1.1880401

9.48735 — 0.612161

—60.10 — 1.2582341

—0.215479 — 0.8925931
—0.085570 — 1.0307801
—0.163375 + 1.1880401

9.48735 + 0.612161

—60.10 + 1.25682341

1.095420 + 0.1204741

= —0.219567 — 0.4143901 | —2.53231 + 0.758731 0
= 0.221171 — 1.0580201
= 1.095420 — 0.1204741
= —0.219567 + 0.4143901 | —2.53231 — 0.758731 0

> Q@ 2|l @ €| & 8|l @ €|l @ €| & €| & &> & 8| & 8| & &
I

= 0.221171 + 1.0580201




Solutions to I}

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

Cusp shape

= —0.199757 + 0.8711471
—0.003629 — 1.0842001
0.234615 + 1.2160001

8.94654 — 6.797531

—1.43725 4 3.993311

—0.199757 — 0.8711471
= —0.003629 + 1.0842001
= 0.234615 — 1.2160001

8.94654 + 6.797531

—1.43725 — 3.993311

= —0.047582 + 1.1665601

= 1.014120 — 0.4950651 5.86206 + 12.078601 0
= —0.731641 + 0.8397051
= —0.047582 — 1.1665601
= 1.014120 + 0.4950651 5.86206 — 12.078601 0

—0.731641 — 0.8397051

0.351855 + 0.7509851
= 1.106910 + 0.8096451

—4.19660 — 2.544731

—15.7326 + 4.01831

= 0.351855 — 0.7509851
= 1.106910 — 0.8096451
= —0.921640 + 0.1325701

—4.19660 + 2.544731

—15.7326 — 4.01831

= —0.082928 4+ 1.1770701
= —0.924676 + 0.5213081
= 0.643758 — 0.8429401

6.91710 + 5.793671

= —0.082928 — 1.1770701
= —0.924676 — 0.5213081
= 0.643758 + 0.8429401

6.91710 — 5.793671

= —1.086210 + 0.5035491
= —0.574505 — 0.2696171
= —0.770399 + 0.3553391

1.74908 + 3.939611

= —1.086210 — 0.5035491
= —0.574505 + 0.2696171

u
a
b
u
a
b
u
a
b
u
a
b
u
a
b= —-0.921640 — 0.1325701
u
a
b
u
a
b
u
a
b
u
a
b
u
a
b= —0.770399 — 0.3553391

1.74908 — 3.939611




Solutions to I V—=1(vol ++/—=1CS) Cusp shape
= —1.134340 4 0.4503581
= 0.649347 4 0.4720231 | —0.87100 + 7.241851 0
= 0.936842 — 0.6415231
= —1.134340 — 0.4503581
= 0.649347 — 0.4720231 | —0.87100 — 7.241851 0

0.936842 + 0.6415231

0.163320 + 0.7519191
1.28394 + 0.961111
—1.070540 — 0.4310241

1.13016 — 7.732891

—7.91932 + 7.410231

0.163320 — 0.7519191
1.28394 — 0.961111
—1.070540 + 0.4310241

1.13016 + 7.732891

—7.91932 — 7.410231

—0.312077 4 0.6805371
—0.354528 — 0.5358881
0.398075 + 0.8934881

1.65608 — 2.832821

—3.61063 + 4.564091

—0.312077 — 0.6805371
—0.354528 4 0.5358881
0.398075 — 0.8934881

1.65608 + 2.832821

—3.61063 — 4.564091

—1.267440 4 0.0340851

= 0.013948 + 0.7380181 0.08596 + 3.026391 0
= 0.27952 — 2.118381

= —1.267440 — 0.0340851

= 0.013948 — 0.7380181 0.08596 — 3.026391 0

0.27952 + 2.118381

0.145804 + 0.7116031
—1.23500 — 0.987621
0.980444 + 0.4908991

1.85042 — 2.013181

—6.24038 + 2.749401

0.145804 — 0.7116031
—1.23500 + 0.987621
0.980444 — 0.4908991

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

1.85042 + 2.013181

—6.24038 — 2.749401




1.27101 + 0.924071

—0.651619 + 0.0944001
—0.051734 + 0.5175651
0.39702 4 1.637491

2.36312 — 2.679441

0.83747 + 1.993551

—0.651619 — 0.0944001
—0.051734 — 0.5175651

2.36312 4 2.679441

0.83747 — 1.993551

Solutions to I} V—=1(vol ++/—=1CS) Cusp shape
u = —1.175260 + 0.4938351
a = —0.883929 — 0.3547541 6.52426 4 5.601007 0
b= —0.629453 4 0.7829861
u = —1.175260 — 0.4938351
a = —0.883929 + 0.3547541 6.52426 — 5.601007 0
b= —0.629453 — 0.7829861
u = —1.179980 + 0.4840017
a= 0901317 4 0.4129331 5.92952 4 11.695001 0
b= 0.676364 — 0.8387981
u = —1.179980 — 0.4840011
a= 0901317 — 0.4129331 5.92952 — 11.695001 0
b= 0.676364 4 0.8387981
u = —0.638279 + 1.1216007
a = —0.342951 4 0.3479491 3.62133 4 1.341271 0
b= 0.012985 — 0.5377831
u = —0.638279 — 1.1216001
a = —0.342951 — 0.34794971 3.62133 — 1.341271 0
b= 0.012985 4+ 0.5377831
u = —1.285690 + 0.3548561
a= 0.220687 + 1.1167701 | —2.48686 + 5.880091 0
b= 1.27101 — 0.924071
u = —1.285690 — 0.3548561
a= 0.220687 — 1.1167701 | —2.48686 — 5.880091 0
b
u
a
b
u
a
b

0.39702 — 1.637491




Solutions to I3

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

Cusp shape

= —1.293020 + 0.3645101
= —0.199843 — 1.1721101
—1.29020 4 0.892461

—3.28892 4 11.741601

—1.293020 — 0.3645107
= —0.199843 + 1.1721101
= —1.29020 — 0.892461

—3.28892 — 11.741607

= —1.327690 + 0.2928881
= 0.061634 + 0.9549821
= 1.05038 — 0.979561

—5.50505 + 3.760071

= —1.327690 — 0.2928881
= 0.061634 — 0.9549821
1.05038 + 0.979561

—5.50505 — 3.760071

= —0.959797 + 0.9649461
= —0.363592 + 0.2295481
= —0.107376 — 0.2908811

3.60962 4 1.378461

= —0.959797 — 0.9649461
= —0.363592 — 0.2295481
= —0.107376 + 0.2908811

3.60962 — 1.378461

= —1.329050 + 0.3452731
= —0.045275 — 1.0920501
= —1.15508 + 0.829291

—9.22838 + 6.419361

= —1.329050 — 0.3452731
= —0.045275 + 1.0920501
= —1.15508 — 0.829291

—9.22838 — 6.419361

= 1.384970 + 0.0626791
= —0.0888781 + 0.09845401
0.004223 — 1.3553801

3.40691 + 3.126141

1.384970 — 0.0626791
—0.0888781 — 0.09845401
0.004223 + 1.3553801

3.40691 — 3.126141




Solutions to I}

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

Cusp shape

= 0.01228 4 1.433191
= 0.765224 — 0.1641171
—0.600894 + 0.4668511

—1.44075 + 5.421061

0.01228 — 1.433191
= 0.765224 4+ 0.1641171
—0.600894 — 0.4668511

—1.44075 — 5.421061

= —1.40114 + 0.305431
0.071097 — 0.9333681
—0.855621 + 0.8115491

—8.14596 + 0.050001

—1.40114 — 0.305431
0.071097 + 0.9333681
—0.855621 — 0.8115491

—8.14596 — 0.050001

1.38518 + 0.550501
= —0.015502 + 1.0217401
—1.48665 — 1.265381

1.3953 — 18.07951

1.38518 — 0.550501
—0.015502 — 1.0217401
—1.48665 + 1.265381

1.3953 + 18.07951

1.39507 + 0.550171
0.027764 — 0.9890361
1.41776 + 1.269161

2.33215 — 11.824301

1.39507 — 0.550171
0.027764 + 0.9890361
1.41776 — 1.269161

2.33215 + 11.824301

1.39216 + 0.594681
0.093686 + 0.9402741
—1.39504 — 1.009781

—5.80113 — 12.087801

1.39216 — 0.594681
= 0.093686 — 0.9402741
= —1.39504 + 1.009781

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

—5.80113 + 12.087801

10



Solutions to I}

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

Cusp shape

0.273311 + 0.3656511
—1.17605 — 1.315931
0.455887 + 0.2757321

—0.556921 — 1.0300401

—7.85697 + 6.366551

0.273311 — 0.3656511

= —1.17605 + 1.315931

0.455887 — 0.2757321

—0.556921 4 1.0300401

—7.85697 — 6.366551

1.44491 + 0.606431

= —0.064046 — 0.8284801

1.16426 + 1.004611

—1.97882 — 8.196031

1.44491 — 0.606431
—0.064046 + 0.8284801
1.16426 — 1.004611

—1.97882 + 8.196031

1.42868 + 0.715321
0.208526 + 0.7585521
—1.108370 — 0.6911601

—6.08462 — 4.279971

1.42868 — 0.715321
0.208526 — 0.7585521
—1.108370 4 0.6911601

—6.08462 + 4.279971

—1.61721 + 0.949081
0.353318 — 0.3984641
—0.174161 4 0.1964261

1.64897 — 5.033101

—1.61721 — 0.949081
0.353318 + 0.3984641
—0.174161 — 0.1964261

1.64897 + 5.033101

1.92964 + 0.335991
—0.004191 — 0.4348821
0.260469 + 0.9058941

3.22024 — 3.600881

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

1.92964 — 0.335991
—0.004191 + 0.4348821
0.260469 — 0.9058941

3.22024 + 3.600881
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II. I = (a®>+ b, a® +a+1, u—1
2

(i) Arc colorings

(ii) Obstruction class = —1

(iii) Cusp Shapes = —6

12



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
C1,C2,Ce U3
cr

€3,C5,C9 WBru+tl

€10, C11

€4 w2l +u—1
1)3
€8, C12 (u+1)

13



(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
C1,C2,Ce y3
Cr
C3,C5,Cg y3+2y2+y_1
€10, C11
¢4 y® —2y? + 5y — 1
€8, C12 (y— 1)

14



(vi) Complex Volumes and Cusp Shapes

Solutions to IY vV—1(vol +/—1CS) Cusp shape
u = 1.00000
a= 0.341164 + 1.1615401 | —1.64493 —6.00000
b= 1.23279 —0.79255]
u = 1.00000
0.341164 — 1.1615407 | —1.64493 —6.00000
b= 1.23279 + 0.792551
u = 1.00000
a = —0.682328 —1.64493 —6.00000
b= —0.465571

15



III. I¥ = (a®b® + 3a*b® +--- —2a+1, u—1)

(i) Arc colorings

ayp =
a
as = \p
b+a
b
—ba—a®+1
aio = —ba +1
a’?b+a®+b
as = a’b+b—a
—a?
a11 = \ —ba +1

—a*b? — 2b%a2 + 2a%b — b2 + 2ba — a2
(—(14b2 —abb—2b%a® + a* — b% + ba — 1)
ag =

—a®b—2a®b+a* —ba+a®+1 )

—ab? — 2b%a? + 2a3b — b% + 2ba — a*
(ii) Obstruction class =1
(iii) Cusp Shapes = —4a*b? — 8b%a® + 8a3b — 4a®b — 4b + 8ba — 4a® — 4b + 4a — 16

(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.

16



(iv) Complex Volumes and Cusp Shapes

Solution to I3

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

Cusp shape

a=---

h=-..

1.37919 + 2.828121

—8.49025 — 2.979431

17



IV. I? = (a, b% + 3b" — b® 4 3b% — 2b* + 3b® — b% +2b— 1, v — 1)

(i) Arc colorings

1
a2 = \ 0
1
ag = \0
1
a)p = 0
0
as = \b
b
ay = b
% +1
alg = b2
b3 + 2b
az= \ b3 +5b
1
aj] = b2
b
as = \p2 4+
—b* -2 41
ar = \ —p8 — 2pt — 2
b5+ 3b* +20% + 1
az = b + 2b* + b
(ii) Obstruction class = —1

(iii) Cusp Shapes = —4b5 — 8b* + 4b3 — 4b? + 4b — 10

18



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
c1,C7 (u® +u? + 2u +1)3
2, Cq (u® —u? +1)3
€3:C4,C5 u? 4+ 3u” +ub 4+ 3u® +2ut + 30+ +2u+1
Cy, C11
Cg,C12 u’
c10 u? + 6u® + 15u” + 23u® + 27u® + 24u? + 150 + Tu® + 2u — 1

19



(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
c1y 07 (v +3y° +2y —1)°
C2, Co v -y +29—1)°
Gy 4 6y + 15yT + 23y° + 270 + 249" +15y° + Ty + 2y — 1
C9,C11
€8, C12 y?
c10 y® — 6y% + 3y7 + 23y5 — 5y° — 16y* + 43y> + 59y% + 18y — 1

20



(vi) Complex Volumes and Cusp Shapes

Solutions to I} vV—1(vol +/=1CS) Cusp shape
v = 1.00000
a= 0 3.02413 — 2.828121 —2.49024 4 2.979451
b= —0.656619 + 0.765660.1
v = 1.00000
a= 0 3.02413 + 2.828121 —2.49024 — 2.979451
b= —0.656619 — 0.7656601
v = 1.00000
a= 0 3.02413 — 2.828121 —2.49024 4 2.979451
b= 0.701160 + 0.6284581
v = 1.00000
a= 0 3.02413 4 2.828121 —2.49024 — 2.979451
b= 0.701160 — 0.6284581
v = 1.00000
a= 0 —1.11345 —9.01951 4+ 0.1
b = —0.233800 + 1.0788801
v = 1.00000
a= 0 —1.11345 —9.01951 4+ 0.1
b= —0.233800 — 1.0788801
v = 1.00000
a= 0 3.02413 + 2.828121 —2.49024 — 2.979451
b = —0.044542 + 1.3941201
v = 1.00000
a= 0 3.02413 — 2.828121 —2.49024 4 2.979451
b= —0.044542 — 1.3941201
v = 1.00000

0 —1.11345 —9.01950

b= 0.467600

21



V. u-Polynomials

Crossings u-Polynomials at each crossing
c1, 7 P (ud + u? 4 2u 4+ 1)3 (0™ + 20u8? 4 -+ — 1331u + 3844)
ca, Cg uS(u?’ —u2+1)3(u70 +4u69+-'-+163u+62)
cs, Co 27(u® +u 4 1) (u” + 3u” +u® + 3u® + 2u* + 3u® +u® +2u+1)
S(27u™ 4+ 27u% + - — 6u+1)
s 64(u® +2u® +u — 1) (u® +3u” 4+ - +2u + 1)
- (64u™ — 128u%? + - - — 118314u + 15039)
cs, a1 27(u? 4 u + 1) (u® 4+ 3u” 4+ u® + 3u® + 2u* 4+ 3u® + u? + 2u + 1)
C(27u™ +27u% -+ 8u+ 1)
Cs, C12 ud(u+1)3(u™ — 8u% + .- — 286521u + 48566)
64(u® +u+1)
10

(u® + 6u® 4 150" + 23u8 + 27u® + 24ut + 150 4 Tu? + 2u — 1)
- (64u™ + 96u®® + - - - 4 356292u + 635013)

22



VI. Riley Polynomials

Crossings Riley Polynomials at each crossing
. v (y° +3y° + 2y — 1)°
(Y™ + 60950 + - - - + 419446271y + 14776336)
Ca, C P y® —y? + 2y — 1)3(y™° — 20450 4 - - + 1331y + 3844)
oo 729(y3 + 2% +y — 1)
o (3 + 6y® + 15y7 + 2345 +27y° + 24yt + 15y° + Ty + 2y — 1)
(729970 + 34263y%° + --- 4+ 36y + 1)
o 4096(y> — 2% + 5y — 1)
S(y° 4 6y° + 15y +23y5 + 279° + 24yt + 1597 + Ty + 2y — 1)
- (409697 + 28672y% + - - - + 4672926450y + 226171521)
. 729(y° + 207 +y— 1)
, C11
’ (4 + 6y° + 15y7 + 2345 + 27y + 24y + 1547 + Ty + 2y — 1)
(729970 + 31347y% ... 4+ 36y + 1)
cs, C12 vy —1)3(y™ — 48y%% 4 .- — 3.57229 x 10% + 2.35866 x 10%)
4096(y> + 2y% +y — 1)
C10

(y? — 6% + 3y" +23y° — 5y® — 16y* + 43y + 59y% + 18y — 1)
- (4096y ™ + 12288450 + - .. + 402241554234y + 403241510169)
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