12n0419 (K12n0412)

6 N N Linearized knot diagam
7 /lq
¥, =
9 / 3 6 11 7 2 10 3 12 6 4 8 9

% J
\ f Solving Sequence
8

31146 >2—>1—>5—->10—>7—8 — 9 — 12 >> C4,C8,C11
C3 C2

A knot diagrarrﬂ €1 € Cip Cs Cr  Cog Ci2

Ideals for irreducible component#ﬂ)f Xpar

I} = (—1.84897 x 10**u** — 2.54096 x 10**4*3 + ... 4+ 3.58820 x 10%*b + 5.26379 x 10%*,

1.76545 x 10234 4 3.27410 x 10%3u®3 + ... + 4.32313 x 10%2a + 2.31306 x 102, u*® + 2u** +
I = (—u'? +ut — 6u'® + 50 — 120® + 9u” — 6u® + 6u° + 6ut +3u? +b—u — 1,

2u'? — 't 1100 — 40® + 20u® — 6u” + Tub — 6u® — 140t — Tu® — 10u® + a — 4u — 2,

u'® —u'? 4 Tt — 6u® + 180 — 14u® + 1847 — 15u8 — 6ut — 9ud + u? — 2u + 1)

(—u?+b, a—1, u* —u® +2u* —2u+1)
b-1,a-1, u+1)

Iy =

Iy =

* 4 irreducible components of dim¢ = 0, with total 63 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.

1

o 8u—1


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

I = (—1.85 x 10*4y**

I.

—2.54Xx10%4y*3 ... 43.59 x 1024b+5.26 x 10%4, 1.77 x

10234444 3.27x 1023443 4. . . 44.32X102204-2.31 X 1023, u®42ut44...48u—1)

(i) Arc colorings

=0

ap; = ( )
= ()
—4.08374u** — 7.57346u"3 + -
ag = \0.515292u** + 0.708144u*3 +- -
2.87916u** + 5.44800u*> 4- -
az = \ —1.12930u* — 2.18153u"® + - - -
1.74987u** + 3.26646u*> + - - -
a1 = \ —1.12930u** — 2.18153u™ + - -
2.61866u** + 4.36589u*3 4 - - -
as —2.70869u* — 4.60335u* + - --
(u +u>
—3.56455u* — 6.80670u* + - --
a7 =\ 1.00518u** + 1.76026u*3 + - - -
—2.55937u* — 5.04644u™ + - -
ag = \ 1.00518u** + 1.76026u*3 + - - -
~1.96341u* — 3.93259u* + -
ag = \ —1.50697u** — 2.36388u" + -
4.25404u** + 7.98425u3 + - - -
a1z = \ —0.0622841u** — 1.08570u*? 4 - - -
(ii) Obstruction class = —1

20998050926369734752976211 , 44

— 218.809u — 5.35044
-+ 6.15932u — 1.46697

-4 83.3782u — 24.3626
— 42.3482u + 3.36146

+41.0300u — 21.0011
— 42.3482u + 3.36146

+ 46.2417u — 15.9362
— 87.4930u + 7.47428

+ 20.8578u — 2.69432

— 185.944u — 9.00050
+ 20.8578u — 2.69432

- —196.681u — 18.9609
- — 62.6688u + 4.32930

+ 282.601u + 14.5444
+ 10.5596u + 0.527328

— 206.802u — 6.30618)

(iii) Cusp Shapes =

U 37483540873690423560378912 43 +

R 12134753067810660679%i%§£8§%03166%%)%%% 1%5%%760778496333%%}526003166548679987327

3588196003166548679987327

3588196003166548679987327



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
! u®® 4 48u* + - 4 584u + 1
Ca,Cs uP M 42041
c3,C10 u® M 4 8u—1
Ca u®® £ 9ut .. 4 15490 + 311
Cg, Co ut — M —15u—1
cr u®® + 3u* ... — 8958u + 563
cg,C11, C12 u®® +4u** + -+ 58u + 28




(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing

1 y*® — 96y + -+ 113992y — 1

€2, C5 y?® —48y* + . + 584y — 1

€3, C10 Yyt 42yt 4 1252y — 1
C4 y* + 9y ... — 3165011y — 96721

c6, Co y® =12y + . 4105y — 1
cr Y — M 4 419794202y — 316969

€8, C11, €12 y* — 36y** + - — 1060y — 784




(vi) Complex Volumes and Cusp Shapes

Solutions to I} vV—1(vol +/—1CS) Cusp shape
u= 0.969825
a= 0.229176 2.96038 —2.69630
b= 0.627201
u = —0.927844 + 0.2715051
a = —1.041520 — 0.7689051 | —4.45709 + 9.423991 1.94019 — 6.312931

b= —1.52557 + 0.451451

uw = —0.927844 — 0.2715051
a = —1.041520 + 0.7689051
b= —1.52557 — 0.451451

—4.45709 — 9.423991

1.94019 + 6.312931

uw=0.845626 + 0.1215571
a = —1.42589 + 0.883971
b= —1.59489 — 0.200031

—8.64870 — 3.875891

—1.85841 + 2.889641

uw=0.845626 — 0.1215571
a = —1.42589 — 0.883971
b= —1.59489 + 0.200031

—8.64870 + 3.875891

—1.85841 — 2.889641

u = —0.164418 + 1.1592801

a= 0.703495 — 0.0129311 1.53495 + 1.910361 0
b= —-0.763782 — 0.0159831

u = —0.164418 — 1.1592801

a= 0.703495 + 0.0129311 1.53495 — 1.910361 0
b= —0.763782 + 0.0159831

uw = —0.669119 + 1.0117201

a = —0.065566 + 0.3835111 | —2.27065 — 3.936611 0
b= 1.37234 + 0.413801

uw = —0.669119 — 1.0117201

a = —0.065566 — 0.3835111 | —2.27065 + 3.936611 0
b= 1.37234 —0.413801

u= 0433424 4+ 1.1401401

a= 0.033142 — 0.4576341 | —5.53838 — 0.699871 0

b= 1.53847 —0.161571




Solutions to I}

V=1(vol + v=1CS)

Cusp shape

0.433424 — 1.1401401
0.033142 + 0.4576341
1.53847 + 0.161571

—5.53838 + 0.699871

0.664310 + 0.3627111
0.328543 — 0.2323821
0.261717 + 1.0426501

1.25167 — 3.951671

3.83579 + 7.354091

0.664310 — 0.3627111
0.328543 + 0.2323821
0.261717 — 1.0426501

>~ Q@ 2|l & 8|l & g
Il

1.25167 + 3.951671

3.83579 — 7.354091

u = 0.186812 4 1.2387001
a = —0.67404 4 1.333491
b= —0.0820505 — 0.01361201

4.44974 — 2.141041

u= 0.186812 — 1.2387001
a = —0.67404 — 1.333491
b = —0.0820505 4+ 0.01361201

4.44974 + 2.141041

—0.277987 4 1.2634901
—0.29175 + 2.287331
1.44630 + 0.069171

—0.68250 + 1.707751

= —0.277987 — 1.2634901
—0.29175 — 2.287331
1.44630 — 0.069171

—0.68250 — 1.707751

—0.042319 + 1.2954001
1.92633 — 1.128491
—1.43287 + 0.427141

1.71514 + 2.643081

—0.042319 — 1.2954001
1.92633 + 1.128491
—1.43287 — 0.427141

1.71514 — 2.643081

—0.698216 + 0.0250571
—2.07891 + 1.014971
—1.51929 + 0.086711

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

—4.51834 + 1.815801

—0.317984 — 1.1833321




Solutions to I}

V=1(vol + v=1C)

Cusp shape

= —0.698216 — 0.0250571
= —2.07891 — 1.014971
= —1.51929 — 0.086711

—4.51834 — 1.815801

—0.317984 + 1.1833321

= 0.022131 + 1.3096701
= —0.56784 — 1.955721
= 0.735072 + 0.0947891

11.93010 — 0.318661

= 0.022131 — 1.3096701
= —0.56784 + 1.955721
= 0.735072 — 0.0947891

11.93010 + 0.31866.1

= —0.283028 + 1.2972801
= 0.178492 + 0.6386491
= 1.58589 — 0.075681

—0.37999 + 5.359751

= —0.283028 — 1.2972801
0.178492 — 0.6386491
= 1.58589 + 0.075681

—0.37999 — 5.359751

= —0.597996 + 0.1980581
0.565513 + 0.3987501
= 0.610778 — 0.5038271

—1.21115 + 0.914421

—3.60220 — 2.865681

= —0.597996 — 0.1980581
= 0.565513 — 0.3987501
= 0.610778 4 0.5038271

—1.21115 — 0.91442]1

—3.60220 + 2.865681

= 0.373344 + 1.3425301
= 0.355758 — 0.0386951
= —0.554848 4+ 0.0118521

7.39338 — 4.751351

= 0.373344 — 1.3425301
= 0.355758 4+ 0.0386951
= —0.554848 — 0.0118521

7.39338 4 4.751351

= 0.364735 + 1.3475401
= —0.11146 — 1.996851
= 1.62752 4 0.231831

—4.02855 — 8.221291




Solutions to I}

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

Cusp shape

= 0.364735 — 1.3475401

—0.11146 + 1.996851
1.62752 — 0.231831

—4.02855 + 8.221291

= —0.14008 — 1.686541

—0.224203 4 1.3888501

—0.683694 + 1.0238001

3.89960 + 3.896811

= —0.224203 — 1.3888501

—0.683694 — 1.0238001

3.89960 — 3.896811

—0.42343 + 1.355531

—0.257759 — 1.0075501
—0.974975 + 0.0808691

6.02639 + 5.094051

—0.42343 — 1.355531

U
a
b
U
a
b
U
a = —0.14008 + 1.686541
b
U
a
b
U
a
b

—0.257759 + 1.0075501
—0.974975 — 0.0808691

6.02639 — 5.094051

u= 0.26016 + 1.441651
a = —0.50945 + 1.627731
b= —0.22976 — 1.428241

7.03160 — 7.349481

u= 0.26016 — 1.441651
a = —0.50945 — 1.627731
b= —0.22976 + 1.428241

7.03160 +- 7.349481

u = —0.38297 + 1.437521
a=—0.11849 + 1.781351
b= 1.60904 —0.506151

0.9685 + 14.12851

u = —0.38297 — 1.437521
a=—0.11849 — 1.78135]
b= 1.60904 + 0.506151

0.9685 — 14.12851

u= 0.15138 + 1.552061

a= 0.159781 + 1.0930101
b = —0.865603 — 0.8539051

8.49461 — 3.137391




Solutions to I V—=1(vol ++/—=1CS) Cusp shape
u= 0.15138 — 1.552061
a= 0.159781 — 1.0930107 8.49461 + 3.137391 0
b = —0.865603 + 0.8539057
u= 0.331161
a= 1.93794 0.981240 11.9230
b = —0.0592996

u = —0.294649 + 0.0186821
a= 126352+ 2.172141
b= 1.52527 — 0.314081

—2.46259 + 1.585131

—5.29016 — 4.203561

u = —0.294649 — 0.0186821
a= 126352 —2.17214]
b= 1.52527 + 0.314081

—2.46259 — 1.585131

—5.29016 + 4.203561

u= 0.0675368
a = —22.6308
b= —0.738031

7.70079

22.1050




II.
Iy =(—u2+u't+.--+b-1, 2u2 -t +.. . 4a—2, v —u'?4... —2u+1)

(i) Arc colorings

0
ailr = \u

1
a4— u2

—2u'? +utt o Ay 42
as = \u'? —u!t +6u'0 — 50 + 1268 — 9u” 4 6ub — 6w’ —6ut —3uP +u+1
—2ul? 4+ 2uM 4+ —6u—1
az = \ g2 — Mt 45410 — 4% + Tu® —5u” —wS — Wb —But +udt + 20— 1
—ur? ot —6u—2
a1 = \g!? — ! 4+ 5010 — 40 + Tu® —5u” —wb — Wb —But w202 -1
3ut? — 2t 4+ —u+3
as = \ —3u'? +3utt + .- +8u® —3u
u

a0 = \ud+u

—2u'? +2uM 4+ + 3u+2
ar = \ u'?2 —2u't 4. 4u? +2u

—ul? — 510 — 49 — 8u® — 3u” — u + 8ut + Tu® + 6u + Hu + 2
ag = w? —2ut - —4uP + 2u

202 — 2yt .. —u—5
ag = w? -4 2u—1

—2ul?2 4 2utt - 4 2u+4
a2 =\ y'2 -2y ... 4 4u—1

(ii) Obstruction class =1

(iii) Cusp Shapes
= 4u'? — TuM + 29410 — 361 + 73u® — 64u7 + 69uS — 36u° — 4u* + 5ud — 37w — 5

10



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing

! u' —13u? 4+ -+ 10u — 1
C2 u +3u? 4 50— 1
s u® —u'? o =20+ 1
= u —4utt 4 9u 41
¢ ul® —3ut? . —5ut+1
6 u® = 3u'? 4+ 5ut® — u® — 5u” — 2u8 +6u° — P —u® —u+1
¢ u =Tt o 2u 1
€8 u'® —8u't + -+ 6ut — 1
9 u' + 3u'? — 5u' + u® — 5u” 4+ 208 + 6u° — P +u —u—1
C10 u a4 —2u—1

C11, C12 u' —8ut - —6u? 41

11



(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
! y— 21y 4+ 418y — 1
C2,C5 Yyt =13y .+ 10y — 1
€3, C10 y P13y 42y —1
C4 Y 8y 431y — 1
C6,Cy yB -9y 4. 43y —1
7 Yt — 1y 44y — 1
€8, C11, C12 Yt — 16y -+ 12y — 1

12



(vi) Complex Volumes and Cusp Shapes

Solutions to I¥ vV—1(vol +/—1CS) Cusp shape
u= 1.07246
a= 0.492294 3.43265 15.5060
b= 0.465079

u = —0.034598 4 1.2492701
a= 1.56218 — 1.138501
b= —1.74571 + 0.269731

0.86628 4 1.878461

2.04855 — 1.940611

u = —0.034598 — 1.2492701
a= 156218 +1.138501
b= —1.74571 — 0.269731

0.86628 — 1.878461

2.04855 4 1.940611

u = —0.686240
a= 132157
b= 10.679844

0.244931

—2.02350

u = 0.131294 4 1.3569801
a= 0.02881 + 1.980481
b= —1.022270 — 0.4419821

11.95140 — 1.709681

8.67976 + 4.17356.1

u = 0.131294 — 1.3569801
a= 0.02881 — 1.980481
b= —1.022270 + 0.4419821

11.95140 + 1.709681

8.67976 — 4.173561

u = —0.250597 4 1.3560507
a = —0.34025 — 1.501117
b= —0.729247 + 0.6386311

4.69917 + 3.366971

7.60609 — 2.029161

u = —0.250597 — 1.3560507
a = —0.34025 + 1.501111
b= —0.729247 — 0.6386311

4.69917 — 3.366971

7.60609 4 2.029161

u = —0.103530 4 0.5646211
a= 0.205252 4 1.1852501
b= 1.40513 + 0.237421

—1.72775 — 1.408841

6.28546 + 0.806737

u = —0.103530 — 0.5646211
a= 0.205252 — 1.1852501
b= 1.40513 —0.237421

—1.72775 + 1.408841

6.28546 — 0.806731

13



Solutions to I3

V=1(vol + y=1C)

Cusp shape

8.26062 — 5.292551

11.21555 + 5.906161

8.26062 4 5.292551

11.21555 — 5.906161

= 0.39553 4 1.433941
= —0.341272 + 0.7860471
= —0.429218 — 0.5411281
= 0.39553 — 1.433941
= —0.341272 — 0.7860471
= —0.429218 + 0.5411281
= 0.337585
4.95670
= 0.897695

7.44054

—9.15310

14



I I = (—u?+b, a— 1, u* —u® 4+ 2u? — 2u + 1)

(i) Arc colorings

—u?+1
—ud 4+ 2u? —2u+1
—ud +u? —2u+2
a1 = \—uwd+2u2—-2u+1
—ud +3u® —2u+2
w—2u?+3u—1

—u? +1
—ud 4+ 2u? —2u+1
ag =
—ud 4+ u? —2u+2
a1z = \ —ud 4+ 2u? —u+1
(ii) Obstruction class = —1

(iii) Cusp Shapes =6

15



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
! ut + 5ud 4 6u? — du + 1
C2,C5 ut = 3ud +2u% + 1
€308, 09 ut —u? 4+ 2u® — 2u+1
€10
¢4 ut + 3ud 4+ 2u% + 1
¢t ut — 5ud 4 6u? + du + 1
4
€8, C11, €12 (u—1)

16



(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
c1,C7 Yt — 132 + 78y — 4y + 1
C2,C4,Cs yt =5y F 6yt Ay +1
C3, Cg, Cg y4+3y3+2y2+1
C10
4
g, C11,C12 (y—1)

17



(vi) Complex Volumes and Cusp Shapes

Solutions to I3

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

Cusp shape

0.621744 + 0.4405971
1.00000
0.192440 + 0.5478771

1.64493

6.00000

0.621744 — 0.4405971
1.00000
0.192440 — 0.5478771

1.64493

6.00000

—0.121744 4 1.3066201
1.00000
—1.69244 — 0.318151

1.64493

6.00000

—0.121744 — 1.3066201
1.00000
—1.69244 + 0.318151

1.64493

6.00000

18



IV.I} =(b—-1,a—1, u+1)

(i) Arc colorings

ag =

(ii) Obstruction class = —1

(iii) Cusp Shapes =6

19



(iv) u-Polynomials at the component

Crossings

u-Polynomials at each crossing

C1,C2,C3
Cs,C6, C9

C10

u+1

C4,C7,C8

C11,C12

20



(v) Riley Polynomials at the component

Crossings

Riley Polynomials at each crossing

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

€10, C11, C12

21



(vi) Complex Volumes and Cusp Shapes

Solutions to I} V—1(vol ++/—=1CS) Cusp shape
u = —1.00000
a = 1.00000 1.64493 6.00000
b= 1.00000

22



V. u-Polynomials

Crossings u-Polynomials at each crossing

01 (u+1)(u* +5u® + - —du+ 1) (u'® = 13u? + .- +10u — 1)
(u®® 4 48ut 4 - 4 584u + 1)

2 (u+ 1) (u* = 3u® + 2u® + 1) (u'® + 3u? 4+ - + 5u? = 1)
(U 4t e —42u 1)

cs (w+1)(u* —u® + 20 —2u+1)(u!® —u'? +--- —2u41)
(A 2ut o+ 8u—1)

c4 (u—1)(u* +3u® + 20 + 1) (u'? —du + -+ 9u + 1)
) <u45 Lout . 115490 + 311)

cs (u+ 1) (u* — 3u® + 2u® + 1) (u'® = 3u? + - — 5u? +1)
(U 4t e —42u 1)

(u+ 1) (u* — ud +2u® — 2u + 1)

Ce
(" = 3ur? 4 5ut? —w® —5u” — 208 +6ud —uP —u —u 1)
S —4u* 4 = 15u — 1)

cr (w—1)(u* = 5u® 4+ +4u+ D) (u® =Tt + -+ 2u41)
(u®® 4+ 3ut + - — 8958u + 563)

Cs (u—1)")(u*® = 8ult + - 4+ 6u? — 1)(u®® + 4u™ + - - + 58u + 28)

o (u+1)(u* —u® +2u* — 2u+1)
(' 4 3ut? = 5ul u® — 5u” 4+ 208 4 6ud — ud Fu? —u—1)
C(u?® = 4u* 4 — 15u — 1)

c1o (w+1)(u* —u® +2u® —2u+1)(u'® +u'? +--- —2u—1)
(U 2ut o 8u— 1)

c11,C12 (u—1)%)(u'® = 8utt + -+ — 6u? + 1) (u*® + 4u* + - - - + 58u + 28)

23



VI. Riley Polynomials

Crossings Riley Polynomials at each crossing
1 (y—D)(y* —13y° + - —dy + 1)y — 21y + -+ 18y — 1)
(y* = 96y* 4+ - + 113992y — 1)
ey, (y—D(y* =592+ + 4y + D) (y"2 — 13912+ - + 10y — 1)
(y*® —48y™ 4 -+ + 584y — 1)
c3, 10 (y = D" +3y° + 22 + (" + 13y + -+ 2y — 1)
Sy 42y 4 -+ 252y — 1)
ca (y—Dy* =5° + - +dy + 1)(y"? =8y +--- + 31y — 1)
(Y 9y + - — 3165011y — 96721)
c6. o (=D +3° + 202 + Dy =9y + - +3y - 1)
S(y*® — 12y 4+ - + 105y — 1)
cr (y—D(y* =133 + - —dy + D)(y"® — 14y 4+ + 44y — 1)
(Y — ™M 4 419794202y — 316969)
€8, C11, C12 (y=1)")W" =16y + - +12y - 1)

) (y45 B 36y44 +---— 1060y — 784)
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