12n9297 (K12n0297)

Linearized knot diagam

/ Solving Sequence
11
. 2 - —> —> > 1,10 » — — > —> Ch.CR.C
A knot dlagranﬂ 7 o 6 o 3 s 4 e 005 b P 9012120111107 8 —>> C4,C8,C10

Ideals for irreducible component#ﬂ)f Xpar

I = (—u® 4+ b —u, u® — u'? + 50!t — 40! +100” — 7u® + Tu” — 40u® — 40 + 2u* — 50 + 3u® + 20 +u + 1,
W S 1)

I¥ = (—6.01027 x 10" + 4.38628 x 10"°u** + - .- 4 4.85875 x 10'°b — 1.83034 x 10,
2907486392199263u*! — 6406067892977536u*" + - - - + 2242499937318462a + 3116730258713323,
u*? —2ut .. —13u + 3)

=0+u+1,a®>—2a—2u—1, v> +u+1)

I'=®b+u—1,a+1, v*>—u+1)

IV = (b—u, a®> +2au+2a—u—2, u> +u+1)

If={b-u at+tu—1, u* —u+1)

* 6 irreducible components of dim¢ = 0, with total 71 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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http://www.layer8.co.uk/maths/draw/index.htm#Running-draw
https://github.com/CATsTAILs/LinksPainter

1. Ii”:(—u3+b_u, u13_u12+...+2a+1’ U17—u16—|—---—u+1>

(i) Arc colorings

w- (1)

1
a7 = 0
1
ag = U2
U
aa = 3
3 u® +u
—us
as = \yd+u
ud
a1 = \uWW+ud+u
1,3 41,12, . _ 1, 1
U+ gut + U — 3
aio = ud+u
( wl6 — 15 4 —u+%
as= \ 1,14 _ 1,13, . _ 1,2, 1
5 5U 5U + U —|—2u
%ulii lul4+~-~—%u—%
ag = —%u15+1u14+ -~+%u—%
1,15 1,14 4 .. 3,3, 1,2
QU Ut U+ gu
a2 = U
1,15 1,14 4 | 1,2
U Su + +35u U
ail = u

e
|
S~ ——

—Lylo o Lyts 2 41
a8: _ 2

(ii) Obstruction class = —1

(iii) Cusp Shapes = —5ul6 + 2u!® — 24u!* + 5u!? — 50u!? + 5ull — 42419 — 30 +
8u® + 33ub + 4ud + Sut — 4u® — 11u? — 8u —6



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
C1,C10, C12 ul7—|—11u16+~-~—7u—1
C2, g, C7 R T
C11
cs SR LI [P |
C4,C8, Cy u +5ut 240+ 4
Cs u'” —5ul® 4 -+ 4 32u + 356




(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
€1, €10, C12 Yyl =5y y—1
C2,Cq, C7 y17+11y16_~_..__7y_1
C11
€3 gt =21y Ty -1
4,8, Cg T 15y o — 32y — 16
Cs Y7 — 5yl 4

-+ — 685344y — 126736




(vi) Complex Volumes and Cusp Shapes

Solutions to I} VvV —1(vol + /—1CS) Cusp shape
u = —0.322943 4 1.0382401
a=—1.76695—1.171171 2.86633 — 4.068371 | —7.21746 + 4.925131

b= 0.687713 + 0.2439221

u = —0.322943 — 1.0382401
a = —1.76695+ 1.171171
b= 0.687713 — 0.2439221

2.86633 + 4.068371

—7.21746 — 4.925131

u= 0.846972 + 0.1906361
a= 0.057316 + 0.2989671
1.36222 + 0.593971

1.50690 — 4.211091

0.87343 + 2.537391

u = 0.846972 — 0.1906361
a= 0.057316 — 0.2989671
1.36222 — 0.593971

1.50690 + 4.211091

0.87343 — 2.537391

u = 0.110349 4 1.1429201
a = 0.440223 — 0.4924381
b= —0.320742 — 0.3082871

—4.58609 + 2.213951

—10.42618 — 3.794391

u = 0.110349 — 1.1429201
a= 0.440223 + 0.4924381
b= —0.320742 + 0.3082871

—4.58609 — 2.213951

—10.42618 4 3.794391

u = —0.817813
a = —0.0448823
b= —1.36478

—2.55092

—3.29090

u = —0.430215 4 0.6056021
1.58821 — 0.328471
b= —0.036492 + 0.7197581

a =

5.54966 — 2.414341

1.92444 + 1.745791

u = —0.430215 — 0.6056021
a= 1.58821 + 0.328471
b= —0.036492 — 0.7197581

5.54966 + 2.414341

1.92444 — 1.745791

u = 0.432341 + 1.2613401
a= 1.58526 + 0.602001
b= —1.55038 — 0.038117

—6.94626 4 4.339281

—7.37666 — 2.733451




Solutions to I}

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

Cusp shape

0.432341 — 1.2613401
1.58526 — 0.602001
—1.55038 + 0.038111

—6.94626 — 4.339281

—7.37666 4 2.733451

0.581005 + 1.2171601
1.92685 + 1.196741
—1.80511 + 0.646581

—4.4941 + 14.78631

—4.66375 — 8.626811

0.581005 — 1.2171607
1.92685 — 1.196741
—1.80511 — 0.646581

—4.4941 — 14.78631

—4.66375 4 8.626811

—0.523425 4 1.2520601
—1.77570 + 0.952371
1.79480 + 0.318371

—9.65986 — 9.788431

—8.66609 + 6.570631

—0.523425 — 1.2520601
—1.77570 — 0.952371
1.79480 — 0.318371

—9.65986 + 9.788431

—8.66609 — 6.570631

0.214821 + 0.5201261
—0.532769 — 0.7016911
0.050387 +0.4514241

—0.232914 +- 1.0436001

—3.80228 — 6.418351

0.214821 — 0.5201261
—0.532769 + 0.7016917
0.050387 — 0.4514241

—0.232914 — 1.0436001

—3.80228 + 6.418351




II. 1% = (
1016, 2.91 x 105yt
1015’

(i) Arc colorings

(+)

ag =
= (o)
= ()
u
az = \ud+u
u
a4 uS
ay = (u + u? +u>
—1.29654u*! 4 2.85666u*0 + -
1.23700u*t — 0.902758u40 + -
—1.28722u*! + 4.62863u* + -
0.929780u4 — 2.10128u0 + -
—0.801807u*! + 1.81747u0 + -
0.263884u* + 0.269109u*° + -
—0.615799u*! + 0.348663u® + -
—0.211969u*! + 1.35987:40 + -
—0.403831u4! — 1.01121u40 + -
ai; = \ —0.211969u4! + 1.35987440 + -

—3.43389u*! + 6.89021u*0 + - - -
as = \ 1.03167u*’ — 1.32061u*" + - - —

(ii) Obstruction class = —1

(iii) Cusp Shapes
__ 14132658601726202 ) 41 _

—6.01 x 10%%u%! + 4.39 x 1015440 ...
— 6.41 X 10%5¢y%0 ...
ud? —2y4l ...

2000261855343520 4() 4.

T 4858749864190001 373749989553077

+ 4.86 x 10'%b — 1.83 X
+ 2.24 x 10%%a + 3.12 %
— 13u + 3)

- — 2.89896u — 1.38985
- —18.1061u + 3.76710

- — 72.8325u + 16.6384
-+ 4.35029u + 1.40533

— 18.9125u + 3.93233

-4 35.1901u — 10.2810
—12.2107u + 0.682808

-+ 47.4008u — 10.9638
—12.2107u 4 0.682808

— 2.02041u — 3.37620
1.13275u + 0.551934

-+ 6.37909u — 3.86212)

.. 110747832601789324

_19778111821628499

4858749864190001

4858749864190001



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
C1,C10, C12 u*? + 22441 +---+59u—+9
€2, 6, €7 u*? —2u* 4+ —13u+3
C11
€3 u*? 4 2u* ... — 1001w + 375
C4,Cg,Cy (u?t —2u® - — 4y 4 2)?
¢ (' 4 20?0 + - — 4y + 2)?




(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
C1, €10, C12 y42 — 2y41 + .. — 2329y 4 81
€2, 6, €7 y*? + 229"+ 459y 4+ 9
C11
C 42 41
3 Y =26y 4 - - + 2152499y + 140625
C4,Cs, Co (' 4+ 18y + --- + 16y — 4)?
Cs (y21 _ 22y20 et 40y _ 4)2




Solutions to I3

(vi) Complex Volumes and Cusp Shapes

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

Cusp shape

u = —0.648340 + 0.7869941
a= 0.520796 + 0.4105811
b= 10.600235 + 0.2075791

4.76959 — 2.485151

1.90098 + 3.542811

u = —0.648340 — 0.7869941
0.520796 — 0.4105811
b= 10.600235 — 0.2075791

4.76959 4 2.485151

1.90098 — 3.542811

u = —0.281169 4 0.9181161
1.66079 + 0.031721
b= —0.705944 — 1.1915701

a =

—0.82885 — 3.613321

—9.58837 4 1.894021

u = —0.281169 — 0.9181161
= 1.66079 — 0.03172I
—0.705944 + 1.1915701

—0.82885 + 3.613321

—9.58837 — 1.894021

= 0.919345 + 0.2372331
= 0.139375 — 0.1182731
= —1.65616 — 0.521141

—1.52142 — 9.319381

—2.21398 4 5.580151

= 0.919345 — 0.2372331
= 0.139375+ 0.1182731
= —1.65616 + 0.521141

—1.52142 + 9.319381

—2.21398 — 5.580151

= —0.918649 + 0.1048981
= —0.159545 + 0.2178641
1.52694 — 0.173611

—6.16843 + 4.590351

—6.34834 — 3.423341

—0.918649 — 0.1048981
—0.159545 — 0.2178641
1.52694 + 0.173611

—6.16843 — 4.590351

—6.34834 4 3.423341

—0.746719 + 0.7986481
= 0.124923 — 0.3154751
—1.083540 — 0.3944011

2.13930 — 6.317911

—2.69400 + 7.270881

—0.746719 — 0.7986481
= 0.124923 + 0.3154751
= —1.083540 + 0.3944011

2.13930 4 6.317911

—2.69400 — 7.270881
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Solutions to I3

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

Cusp shape

0.896010 + 0.0638481
0.148702 — 0.5710491
—1.197580 — 0.1658771

—2.87260 — 0.285711

—3.90381 + 0.094821

0.896010 — 0.0638481
0.148702 + 0.5710491
—1.197580 + 0.1658771

—2.87260 + 0.285711

—3.90381 — 0.094821

0.616574 + 0.9174441
= —0.466225 + 0.3127961
0.407626 — 0.3619481

—0.82885 + 3.613321

—9.568837 — 1.894021

0.616574 — 0.9174441
—0.466225 — 0.3127961
0.407626 + 0.3619481

—0.82885 — 3.613321

—9.568837 + 1.894021

—0.707790 4 0.8571931
—0.264002 — 1.0606201
—0.934767 4 0.3637731

1.95965 + 0.828521

—3.22814 — 1.285511

—0.707790 — 0.8571931
—0.264002 + 1.0606201
—0.934767 — 0.3637731

1.95965 — 0.828521

—3.22814 + 1.285511

—0.553188 4 0.9644141
1.11387 + 1.084581
0.028624 — 0.3758591

4.51229 — 1.788051

—2.74245 + 3.280201

—0.553188 — 0.9644141
1.11387 — 1.084581
0.028624 + 0.3758591

4.51229 + 1.788051

—2.74245 — 3.280201

0.405897 + 1.0751301
0.742962 — 1.0813001
0.49784 4 1.515621

1.95965 + 0.828521

—3.22814 — 1.285511

0.405897 — 1.0751301
= 0.742962 + 1.0813001
= 0.49784 — 1.515621

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

1.95965 — 0.828521

—3.22814 + 1.285511
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Solutions to I3

V=1(vol + v=1CS)

Cusp shape

= 0.515102 + 0.6703641
= —0.086404 — 0.5771801
= 0.058588 + 0.4369471

—0.099396 + 1.0540501

—5.09416 — 5.723021

= 0.515102 — 0.6703641
= —0.086404 + 0.5771801
= 0.058588 — 0.4369471

—0.099396 — 1.0540501

—5.09416 + 5.723021

= 0.438792 + 1.1048201
= —1.41623 + 0.508481
= 0.26578 — 1.625191

2.13930 + 6.317911

—2.69400 — 7.270881

= 0.438792 — 1.1048201
= —1.41623 — 0.508481
= 0.26578 4+ 1.625191

2.13930 — 6.317911

—2.69400 + 7.270881

= 0.352371 + 1.2278401

1.60440 — 0.217371

= —1.56964 — 0.941407 —2.87260 — 0.285711 | —4.00000 + 0.1
= 1.60440 4 0.217371

= 0.352371 — 1.2278401

= —1.56964 + 0.941407 —2.87260 + 0.285711 | —4.00000 4 0.1

= —0.184003 + 0.6713831
= —1.095080 — 0.5799171
= —0.042669 + 0.9027151

—0.099396 + 1.0540501

—5.09416 — 5.723021

= —0.184003 — 0.6713831
= —1.095080 + 0.5799171
= —0.042669 — 0.9027151

—0.099396 — 1.0540501

—5.09416 + 5.723021

= —0.463537 + 1.2259601

= —1.66359 + 0.369321

= 1.72317 — 0.934191 —6.16843 — 4.590351 0
= —1.66359 — 0.369321

= —0.463537 — 1.2259601

= 1.72317 4 0.934191 —6.16843 + 4.590351 0
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Solutions to I3

V=1(vol + v=1C)

Cusp shape

= —0.073463 + 0.6819171
= —2.84879 — 0.546721
= 0.821077 — 0.9528001

4.51229 + 1.788051

—2.74245 — 3.280201

= —0.073463 — 0.6819171
= —2.84879 + 0.546721
= 0.821077 + 0.9528001

4.51229 — 1.788051

—2.74245 + 3.280201

= 0.542292 + 1.2038901
= —1.84110 — 0.943441
= 1.54115 —0.825411

—1.52142 + 9.319381

0. —5.580151

= 0.542292 — 1.2038901
= —1.84110 4+ 0.943441
= 1.54115 4 0.825411

—1.52142 — 9.319381

0.+ 5.580151

= 0.301624 + 1.2875301
1.83725 + 0.987431
= —1.71923 — 0.205511

—6.49606 — 5.294851

0.301624 — 1.2875301
1.83725 — 0.987431
—1.71923 + 0.205511

—6.49606 + 5.294851

0.495316 + 1.2538401
= 1.39824 4 0.999981
= —1.170980 + 0.4954451

—6.49606 + 5.294851

= 0.495316 — 1.2538401
= 1.39824 — 0.999981
= —1.170980 — 0.4954451

—6.49606 — 5.294851

= —0.404607 + 1.2865801
= —1.64330 + 1.005401
= 1.53839 + 0.211231

—10.5274

= —0.404607 — 1.2865801
= —1.64330 — 1.005401
= 1.53839 — 0.211231

—10.5274
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Solutions to I3

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

Cusp shape

0.498140 + 0.1199861
0.81356 + 1.599961
0.283799 + 1.2919901

4.76959 — 2.485151

1.90098 + 3.542811

0.498140 — 0.1199861
0.81356 — 1.599961
0.283799 — 1.2919901

4.76959 + 2.485151

1.90098 — 3.542811

14



L Iy =(b+u+1,a*—2a—2u—1, u* +u+1)

(i) Arc colorings
0
ag = u
a7 =
ag =
az =

aq =

—au—a—u—+2
au—2u—1

au+2a—u—1)

ag = —au —1
au+a—+1
a1z = —Uu

au+a—|—u+1)

(ii) Obstruction class =1

(iii) Cusp Shapes = 8u +4

15



(iv) u-Polynomials at the component

Crossings

u-Polynomials at each crossing

C1,C2,C7

C10

(u? —u+1)2

C3,C6,C11

C12

(u? +u+1)2

C4,C5,Cg

C9

(u2 4 2)2

16



(v) Riley Polynomials at the component

Crossings

Riley Polynomials at each crossing

C1,C2,C3
Ce6,C7,C10

C11,C12

(v* +y+1)?

C4,Cs5,Cg
C9

(y+2)*

17



(vi) Complex Volumes and Cusp Shapes

Solutions to I§ V—1(vol + /—1CS) Cusp shape
u = —0.500000 + 0.8660251
a = —0.224745 — 0.7071071 | 4.93480 — 4.059771 0. +6.928201

b = —0.500000 — 0.8660251

u = —0.500000 + 0.8660251
a= 222474+ 0.707111 4.93480 — 4.059771 0. +6.928201
b = —0.500000 — 0.8660251

u = —0.500000 — 0.8660251
a = —0.224745 4 0.7071071 4.93480 + 4.059771 0. —6.928201
b = —0.500000 + 0.8660251

u = —0.500000 — 0.8660251
a= 2.22474—-0.707111 4.93480 + 4.059771 0. —6.928201
b = —0.500000 + 0.8660251

18



IV.I}=(b+u—1,a+1, u* —u+1)

(i) Arc colorings

o= (1)

a7 =
ag =
az =

aq =

(ii) Obstruction class =1

(iii) Cusp Shapes = —8u + 4

19



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
C1,C3,Ce u2—u—|—1
€10, C11
2 1
C2,C7,C12 u® +u—+
C4,C5,Cg U2
C9

20



(v) Riley Polynomials at the component

Crossings

Riley Polynomials at each crossing

C1,C2,C3
Ce6,C7,C10

C11,C12

y2+y+1

C4,Cs5,Cg
C9

21



(vi) Complex Volumes and Cusp Shapes

Solutions to I} V—1(vol +/=1CS) Cusp shape
u = 0.500000 + 0.8660251
a = —1.00000 4.059771 0. —6.928201
b= 0.500000 — 0.8660257
u = 0.500000 — 0.8660251
a = —1.00000 —4.059771 0.+ 6.928207

b= 0.500000 4 0.8660251

22



V.I! =(b—u, a®>+2au+2a—u—2, u>+u+1)

(i) Arc colorings

o (1)
)

u —
u
+

a7 =

ag =

)

a3 = \u—+1

—_
N— " —

aq =

1
0
a

u

au — 2u>

au+ 2a+ u
au+u—+1

au+1
u—+1
—au —u
u+1
= (70)

(ii) Obstruction class =1

N— ——
+H

ail =

(o
(-
(
(v
al—(
(
-
.- (¢
ol
(

(iii) Cusp Shapes =0
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(iv) u-Polynomials at the component

Crossings

u-Polynomials at each crossing

C1,C2,C7

C10

(u? —u+1)2

C3,C6,C11

C12

(u? +u+1)2

C4,C5,Cg

C9

(u2 4 2)2

24



(v) Riley Polynomials at the component

Crossings

Riley Polynomials at each crossing

C1,C2,C3
Ce6,C7,C10

C11,C12

(v* +y+1)?

C4,Cs5,Cg
C9

(y+2)*

25



(vi) Complex Volumes and Cusp Shapes

Solutions to I v—1(vol +/—1CS) | Cusp shape
u = —0.500000 + 0.8660251
a= 0.724745 — 0.1589197] | 4.93480 0

b = —0.500000 + 0.8660251

u = —0.500000 + 0.8660251
a=—1.72474 — 1.573131 4.93480 0
b = —0.500000 + 0.8660251

u = —0.500000 — 0.8660251
a= 0.724745 4 0.1589191 4.93480 0
b = —0.500000 — 0.8660251

u = —0.500000 — 0.8660251
a=—1.72474 +1.573131 4.93480 0
b = —0.500000 — 0.8660251

26



VILI)!=(b—-—u,at+u—1, u> —u+1)

(i) Arc colorings

o= (1)

a7 =
ag =
az =

aq =

(ii) Obstruction class =1

(iii) Cusp Shapes = —6

27



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
C1,C3,Ce u2—u—|—1
€10, C11
2 1
C2,C7,C12 u® +u—+
C4,C5,Cg U2
C9

28



(v) Riley Polynomials at the component

Crossings

Riley Polynomials at each crossing

C1,C2,C3
Ce6,C7,C10

C11,C12

y2+y+1

C4,Cs5,Cg
C9

29



(vi) Complex Volumes and Cusp Shapes

0.500000 — 0.8660251

Solutions to I¥ vV—1(vol +/—1CS) Cusp shape
uw = 0.500000 + 0.8660251
a = 0.500000 — 0.8660251 0 —6.00000
b= 0.500000 + 0.8660251
u = 0.500000 — 0.8660251
a = 0.500000 + 0.8660251 0 —6.00000
b

30



VII. u-Polynomials

Crossings u-Polynomials at each crossing
1, €10 (u? —u+ D)%™ + 116 + - — 7w — 1) (u? + 22u** + - + 59u + 9)
Ca,Cr (W —u+ )Y +u4+ 1) —uS - —u+1)
c(u? = 2u*t 4o — 13u + 3)
s (WP —u+1D)HW+u+ D" +ulS+ Fu+1)
S(u?® 4 2u* + - — 1001u + 375)
C4,C8,Cy ut(u? + 2) (w5t - 4 24u + 4) (u — 200 - — du 4 2)?
¢ ut(u? 4+ 2)(u'” — 5t + - 4 32u + 356) (u* + 2u®0 + - — du + 2)?
C6, 11 (W —u+D)HW +u+ )" =S+ —u41)
c(u*? = 2ut -~ 13u + 3)
c12 (u? 4+ u+ 1) + 116 + - = 7u — 1) (u*? + 22u*! + - +59u 4 9)

31



VIII. Riley Polynomials

Crossings Riley Polynomials at each crossing
cryeio, 02 | (02 +y+ D)) =5y 4y = 1)(y" - 29" 4 — 2329y + 81)
R (P +y+ D) T +11y" + - =7y — (" + 22" + - + 59y +9)
11
cs (v* +y+ DO —21y" + - =Ty — 1)
(y*? — 26yt + - - 4+ 2152499y + 140625)
C4. 8, Co v (y +2)%(y'" + 15y"% + - — 32y — 16)

'(y21+18y20+"'+16y_4)2

v (y +2)3(y'7 — 5y'® + - - — 685344y — 126736)
. (y21 _ 22y20 4. +40y _ 4)2
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