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A knot diagranﬂ

Solving Sequence

6,J0>5—->11>14—->2—>9—>3—>8—>12—>7—>>C2,C7,C11
Cs Ci0 C4 &1 C9 C3 g Ci2 Cg

Ideals for irreducible component#ﬂ)f Xpar
I =(b—u, v+ 4+ +32a+1, u3? +20u3° + -+ 2u+ 1)
I¥ = (—5.88169 x 10%3u*! + 2.40634 x 10**4*° + ... 4 2.85857 x 10%°b — 1.53616 x 10%°,

—2.91738 x 102u* + 3.09920 x 1044 + ... 4+ 2.85857 x 10%°a + 4.18097 x 10%°, u*? — u* +
IN=0+u, a®—a*+2a® —a®>+a—1, u> +1)

* 3 irreducible components of dim¢ = 0, with total 84 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

C = 2u


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

I. If:(b—’u,, —’u,31-|-'u,30+...+32a+1’ u32+20u30+---+2u+1>

(i) Arc colorings

)

o0 - < >
(us )
0.0312500u3! — 0.0312500u3° + - - - + 2.96875u — 0.0312500
al — u
u
ag = \y*+ 2u
0.0312500u3' — 0.0312500139 + - - - + 1.96875u — 0.0312500
a2 = \0.0312500u3" — 0.0312500u30 + - - - 4+ 0.968750u — 0.0312500
0.0312500u3! — 0.03125001:%° + - - - — 0.0937500u — 0.0937500
ag = \ 0.0312500u3! — 0. 0312500u30 + -+ 0.968750u — 0.0312500
Wl — LgB30 ooy 9,4 2
— |3 14 16 ]56
as (8 3 “50 T+ Ut
1 30 7 5
E“ 16“ +"'_8“_§
e
(0 .03 12500u31 0.0312500u3° + - - - + 1.96875u — 0.0312500)
a2 = u

2

(O.O?)12500u31 +0.0312500u3° + - - - 4 0.0937500u + 1.03125)
a7 =

(ii) Obstruction class = —1

_ 1,31 _ 1,30 7
(iii) Cusp Shapes = Gu’" — gu?’ + - +8u+ 3



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
c1 w3 — St o — 6290 + 136
C2,C7,C8 w23+ — 9+ 2
€3 u? + 3uPt 4 - — 45u + 10
C4,Cs5,Ce u32+20u30+_2u+1
€10, C11, C12
Co u? —210* + - — 31521u + 3794




(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
c1 y*? +9y°" + -+ 4+ 185079y + 18496
C2,C7,C8 Y +29y% + -+ 3y + 4
c3 y*? + 1y 4 -+ 1795y + 100
C4,C5,Co 32 4003 4+ 10y + 1
€10, C11, C12
Co y*? + 9y* 4 - 4 46718595y + 14394436




Solutions to I}

(vi) Complex Volumes and Cusp Shapes

V=1(vol + y=1C)

Cusp shape

u = —0.606629 + 0.3699221
a = —1.66986 + 0.583261
b = —0.606629 + 0.3699221

5.08010 — 7.213821

6.51491 + 8.362581

u = —0.606629 — 0.3699221
—1.66986 — 0.583261
b = —0.606629 — 0.3699221

5.08010 + 7.213821

6.51491 — 8.362581

0.629670 + 0.1753241
1.56872 + 0.280261
0.629670 + 0.1753241

u =
a =

b:

6.58025 — 1.129521

10.00433 — 1.136631

0.629670 — 0.1753241
= 1.56872 — 0.280261
0.629670 — 0.1753241

u =

6.58025 4 1.129521

10.00433 + 1.136631

0.546847 + 0.3544331
1.56713 + 0.621491
0.546847 + 0.3544331

—0.24655 + 3.893011

1.84831 — 8.811751

0.546847 — 0.3544331
1.56713 — 0.621491
= 0.546847 — 0.3544331

—0.24655 — 3.893011

1.84831 + 8.811751

—0.046705 + 1.4012001
= —0.34108 — 1.474271

—0.35213 — 5.091381

—0.46090 + 3.414181

—0.046705 — 1.4012001
—0.34108 + 1.474271
—0.046705 — 1.4012001

—0.35213 4 5.091381

—0.46090 — 3.414181

0.02438 + 1.436701
0.155902 — 1.2564601
0.02438 +1.436701

—6.57448 4- 2.073531

—3.81450 — 3.362661

0.02438 — 1.436701
= 0.155902 + 1.2564601

b

U

a

b

U

a

b

U

a

b= —0.046705 + 1.4012001
U

a

b

U

a

b

U

a

b= 0.02438 — 1.436701

—6.57448 — 2.073531

—3.81450 + 3.362661




Solutions to I}

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

Cusp shape

= —0.353670 + 0.3990811
—1.25094 + 0.963241
—0.353670 4+ 0.3990811

1.33414 — 1.264581

2.44160 + 5.523811

—0.353670 — 0.3990811
—1.25094 — 0.963241
—0.353670 — 0.3990811

1.33414 + 1.264581

2.44160 — 5.523811

—0.103781 4 0.5155131
= —0.57149 4 1.832241
—0.103781 4 0.5155131

4.24971 4 4.081441

5.01801 — 1.733501

—0.103781 — 0.5155131
—0.57149 — 1.832241
—0.103781 — 0.5155131

4.24971 — 4.081441

5.01801 + 1.733501

—0.477770 + 0.2194641
—1.326770 + 0.4405381
—0.477770 4 0.2194641

0.940582 — 0.6747621

6.97731 4 2.549751

—0.477770 — 0.2194641
—1.326770 — 0.4405381
—0.477770 — 0.2194641

0.940582 + 0.6747621

6.97731 — 2.549751

—0.26977 + 1.488891

= —1.178040 — 0.4762611 | —4.22469 — 5.462601 0
= —0.26977 4 1.488891
= —0.26977 — 1.488891
= —1.178040 + 0.4762617 | —4.22469 + 5.462607 0

—0.26977 — 1.488891

0.146914 + 0.4295891
0.64149 + 1.381461
0.146914 + 0.4295891

—0.98864 — 1.137891

—1.40453 4 1.401001

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

0.146914 — 0.4295891
0.64149 — 1.381461
= 0.146914 — 0.4295891

—0.98864 + 1.137891

—1.40453 — 1.401001




Solutions to I3

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

Cusp shape

= 0.28852 + 1.544321
= 1.092720 — 0.2779201
0.28852 4 1.544321

—11.21850 4 6.792871

0.28852 — 1.544321
= 1.092720 + 0.2779201
0.28852 — 1.544321

—11.21850 — 6.792871

0.34148 +1.534741
1.241970 — 0.1811151
0.34148 4 1.534741

—7.3512 + 14.78851

0.34148 — 1.534741
1.241970 + 0.1811151
0.34148 — 1.534741

—7.3512 — 14.78851

—0.32266 + 1.544381
= —1.177440 — 0.2018101
= —0.32266 + 1.544381

—12.7964 — 10.96771

—0.32266 — 1.544381
—1.177440 + 0.2018107
—0.32266 — 1.544381

—12.7964 + 10.96771

0.24178 + 1.582081
0.886317 — 0.2670321
0.24178 4- 1.582081

—11.98810 4 6.512831

0.24178 — 1.582081
0.886317 + 0.2670321
0.24178 — 1.582081

—11.98810 — 6.512831

—0.19813 + 1.596901
—0.728237 — 0.2949961
—0.19813 + 1.596901

—14.7686 — 2.56211

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

—0.19813 — 1.596901
= —0.728237 + 0.2949961
= —0.19813 — 1.596901

—14.7686 + 2.56211




Solutions to I}

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

Cusp shape

0.15953 + 1.605671
0.589601 — 0.3206241
0.15953 + 1.605671

—10.18300 — 1.300581

0.15953 — 1.605671
0.589601 + 0.3206241
0.15953 — 1.605671

—10.18300 +- 1.300581




IL.
I¥ = (—5.88x10%3u*! +2.41 Xx10*4u*0+. . . 4+2.86 X 10*°b—1.54 X 10%°, —2.92X
1025441 43.10 X 10254404 . - 4+2.86 X 10%°a+4.18 X 10?5, u*?—u*' ... —2u+1)

(i) Arc colorings
1
ag
aio = )
u
ud +u

1.02058u*! — 1.08418u%0 4 .. — 17.0532u — 1.46261
0.0205757u*! — 0.0841800u*° + - - - — 3.05321w + 0.537389

(
o (i
o=
-
e ()
-
(
(
(
(

0.0674687u*! — 0.121292u* + ... — 2.75800u + 0.420716
1.03523u*! — 1.08688u*0 4 - .- — 19.2542u — 0.861618 )

0.982739u*! — 0.799526u* + - - - — 16.2270u — 1.88182 )

ag =

0.0146583u*! — 0.00269680u* + - - - — 1.20099u + 0.600993

0.0215507u*! 4+ 0.0984422440 + - .. — 16.5835u + 5.10219
0.359884u41 — 0.273709u*° + - - - — 2.93547u + 1.06141

1.19912u*' — 1.61059u40 4 ... — 21.6738u + 1.42196 )

az =

ag = \0.150022u*" — 0.407409u%° + - - - + 3.68385u + 0.0765627
utl —uf0 o — 140y — 2
a12 =\ 0.0205757u*! — 0. 0841800u40 + .- —3.05321u + 0.537389

—0.537389u*! 4 0.557965u® + - - - — 10.9961u — 0.978429
ar = \ —0.0636043u*! + 0.0576870u® + - - - + 0.578540u + 0.979424

(ii) Obstruction class = —1

(111) Cusp Shapes __ _72222077540047874114658048 41 29500521900029629423443720 40 +

_299812736301611 137792%?55?95?72337?881?%%‘9%&92129&83073—3~_33218?518 672337950454401808201

28585672337950454401808201 u+ 28585672337950454401808201




(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
“ (u*' —5u? - —11lu +3)?
Ca,C7,C8 (' w4 —u—1)?
3 (' =+ —3u—1)?
0 2y 2ut 1
€10, C11, C12
9 (' + 70 + -+ 3u - 1)?

10



(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
C1 (y21 + 3y20 4 — 41y _ 9)2
Ca,C7,C8 (' +19y%° + - + 3y — 1)?
C3 (y21_y20++3y_1)2
€4, Cs5,Ce y*2 435y - =32y + 1
€10, C11, C12
€9 (y*' + 15y%° + - + 27y — 1)?

11



Solutions to I3

(vi) Complex Volumes and Cusp Shapes

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

Cusp shape

0.142789 + 0.9819471
= —0.400579 + 1.0773301
= —0.255559 + 0.0800281

4.29768 4 4.297201

6.75143 — 3.933041

= 0.142789 — 0.9819471
= —0.400579 — 1.0773301
= —0.255559 — 0.0800281

4.29768 — 4.297201

6.75143 + 3.933041

= 0.803564 + 0.6201271
= —0.854334 — 0.8496751
= —0.07438 — 1.451581

—4.65974 + 2.685881

—1.85070 — 3.675181

= 0.803564 — 0.6201271
= —0.854334 + 0.8496751
—0.07438 + 1.451581

—4.65974 — 2.685881

—1.85070 + 3.675181

—0.892757 4 0.4858541
1.04420 — 0.993961
0.18002 — 1.464271

—6.19421 — 6.518361

—3.49661 + 6.691621

—0.892757 — 0.4858541
= 1.04420 4 0.993961
= 0.18002 + 1.464271

—6.19421 + 6.518361

—3.49661 — 6.691621

= 0.816854 + 0.5329081
—0.987760 — 0.8747781
= —0.12904 — 1.435001

—4.44976 + 2.731521

—0.80842 — 2.001841

0.816854 — 0.5329081
—0.987760 + 0.8747781
—0.12904 + 1.435001

—4.44976 — 2.731521

—0.80842 + 2.001841

0.920413 + 0.4513721
—1.08540 — 1.039311
= —0.20956 — 1.468821

—0.91901 + 10.183301

1.25382 — 7.212961

= 0.920413 — 0.4513721
= —1.08540 4 1.039311
= —0.20956 + 1.468821

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

—0.91901 — 10.183301

1.25382 + 7.212961

12



Solutions to I3

V=1(vol + v=1CS)

Cusp shape

u =
a =

b=

—0.769634 4 0.7264281
0.688478 — 0.8080471
0.00133 — 1.456621

—6.94955 + 0.901101

—5.44354 — 1.258801

b=

—0.769634 — 0.7264281
0.688478 + 0.8080471
0.00133 + 1.456621

—6.94955 — 0.901101

—5.44354 + 1.258801

a =

b=

—0.405760 + 0.9796301
0.166067 — 0.3681011
—0.194828 — 1.2394107

0.10785 — 2.262761

—0.12423 + 3.114091

a =

b=

—0.405760 — 0.9796301
0.166067 + 0.3681011
—0.194828 4- 1.2394101

0.10785 + 2.262761

—0.12423 — 3.114091

—0.064971 4+ 1.0598601
0.213265 + 0.8293971
0.155643 — 0.1105881

—1.26832 — 1.596901

3.13274 + 4.738291

—0.064971 — 1.0598601
0.213265 — 0.8293971
0.155643 + 0.1105881

—1.26832 + 1.596901

3.13274 — 4.738291

0.211058 + 1.0647201
0.031919 — 0.1610231
0.211058 — 1.0647201

—4.11368

—8.21539 4+ 0.1

0.211058 — 1.0647201
0.031919 + 0.1610231
0.211058 + 1.0647201

—4.11368

—8.21539 + 0.1

a =

b:

0.758158 + 0.7935031
—0.585546 — 0.8046171
0.04392 — 1.463431

—1.96895 — 4.483851

—0.56586 + 2.473521

u =
a =

b=

0.758158 — 0.7935031
—0.585546 4 0.8046171
0.04392 + 1.463431

—1.96895 + 4.483851

—0.56586 — 2.473521

13



Solutions to I3

V=1(vol + v=1C)

Cusp shape

= —0.726368 + 0.3677521
= 1.28493 — 0.779981
= 0.189110 — 1.3347801

1.85425 — 1.807631

4.25907 + 2.736251

—0.726368 — 0.3677521
1.28493 + 0.779981
0.189110 + 1.3347801

1.85425 + 1.807631

4.25907 — 2.736251

—0.194828 4- 1.2394101
= —0.281989 — 0.1922521
—0.405760 — 0.9796301

0.10785 + 2.262761

0. —3.114091

—0.194828 — 1.2394101
—0.281989 +- 0.1922521
—0.405760 + 0.9796301

0.10785 — 2.262761

0.+ 3.114091

0.189110 + 1.3347801

—0.726368 — 0.3677521

1.85425 + 1.807631

0.189110 — 1.3347801
—0.830423 — 0.3666931
—0.726368 + 0.3677521

1.85425 — 1.807631

= —0.12904 + 1.435001
0.879014 + 0.1583651
0.816854 — 0.5329081

—4.44976 — 2.731521

—0.12904 — 1.435001
0.879014 — 0.1583651
0.816854 + 0.5329081

—4.44976 + 2.731521

—0.07438 + 1.451581
0.838772 + 0.0669731
0.803564 — 0.6201271

U
a
b
U
a
b
U
a
b
U
a
b
U
a = —0.830423 + 0.3666931
b
U
a
b
U
a
b
U
a
b
U
a
b

—4.65974 — 2.685881

—0.07438 — 1.451581
0.838772 — 0.0669731
0.803564 + 0.6201271

u

a
b

—4.65974 + 2.685881

14



Solutions to I3

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

Cusp shape

= 0.00133 + 1.456621
—0.770259 — 0.0399091
—0.769634 — 0.7264281

—6.94955 — 0.901101

0.00133 — 1.456621
= —0.770259 + 0.0399091
—0.769634 + 0.7264281

—6.94955 + 0.901101

0.04392 + 1.463431
= 0.737670 — 0.1107901
0.758158 — 0.7935031

—1.96895 + 4.483851

0.04392 — 1.463431
0.737670 + 0.1107901
0.758158 + 0.7935031

—1.96895 — 4.483851

0.18002 + 1.464271
= —0.975469 + 0.1869141
—0.892757 — 0.4858541

—6.19421 + 6.518361

0.18002 — 1.464271
—0.975469 — 0.1869141
—0.892757 4 0.4858541

—6.19421 — 6.518361

—0.20956 + 1.468821
1.015610 + 0.2158631
0.920413 — 0.4513721

—0.91901 — 10.183301

—0.20956 — 1.468821
1.015610 — 0.2158631
0.920413 + 0.4513721

—0.91901 + 10.183301

—0.255559 + 0.0800281
3.70633 + 2.097871
0.142789 + 0.9819471

4.29768 4 4.297201

6.75143 — 3.933041

—0.255559 — 0.0800281
3.70633 — 2.097871
0.142789 — 0.9819471

u
a
b
u
a
b
u
a
b
u
a
b
u
a
b
u
a
b
u
a
b
u
a
b
u
a
b
u
a
b

4.29768 — 4.297201

6.75143 + 3.933041

15



Solutions to I3

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

Cusp shape

= 0.155643 + 0.1105881
= —4.33450 + 1.973731
—0.064971 — 1.0598601

—1.26832 + 1.596901

3.13274 — 4.738291

0.155643 — 0.1105881
= —4.33450 — 1.973731
= —0.064971 + 1.0598601

U
a
b
U
a
b

—1.26832 — 1.596901

3.13274 4 4.738291

16



Il I¥ = (b+u, a®* —a*+2a®* —a®*+a—1, u* +1)

(i) Arc colorings
1
ag
ai = )
)

U
0

gm
N——

<
=
=
-
= ()
(aﬁ:)
(5%
(_Mia _1)
e
-

ag = au+a + a? u—l—u)

a+u
a2 =

o (V)

(ii) Obstruction class =1

ag =

az =

(iii) Cusp Shapes = —4a3 + 4a® — 4a

17



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
! (u® +u* +2u® +u? +u+1)3
C2,C7,C8 ul® +5u® +8u8 + 3ut —u? + 1
s ul® + u® +8u8 + 3ut +3u? + 1
C4,Cs5, Ce (u2 +1)5
€10, C11, C12
9 uwl® — 3u® + 4ub —ut —w? +1

18



(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
€1 (v° +3y" +4y° +° —y - 1)
C2,C7,C8 (y° + 5y* +8y® + 3y* —y + 1)?
cs (v° +y* +8y° + 3y + 3y + 1)°
C4,Cs5, Ce (y+1)10
€10, C11, C12
© (v° = 3y' +4y° =" —y +1)?

19



(vi) Complex Volumes and Cusp Shapes

Solutions to I¥ vV—1(vol +/—1CS) Cusp shape
U = 1.0000001
a = —0.339110 + 0.8223751 | —2.96077 4 1.53058] | —3.48489 — 4.430651
b= — 1.0000001
U = 1.0000001
a = —0.339110 — 0.8223751 | —2.96077 — 1.530581 | —3.48489 + 4.430651
b= — 1.0000001
U = 1.0000001
a= 0.766826 —0.888787 —2.51890
b= — 1.0000001
u = 1.0000001
a= 0.455697 + 1.2001507 2.58269 — 4.400831 0.74431 + 3.498591
b= — 1.0000001
U = 1.0000001
a= 0.455697 — 1.2001507 2.58269 4+ 4.400831 0.74431 — 3.498591
b= — 1.0000001
U = — 1.0000001
a = —0.339110 + 0.8223751 | —2.96077 4 1.53058] | —3.48489 — 4.430657
b= 1.0000001
U = — 1.0000001
a = —0.339110 — 0.8223751 | —2.96077 — 1.530581 | —3.48489 + 4.430651
b= 1.0000001
U = — 1.0000001
a= 0.766826 —0.888787 —2.51890
b= 1.0000001
U = — 1.0000001
a = 0.455697 + 1.2001507 2.58269 — 4.400831 0.74431 + 3.498591
b= 1.0000001
U = — 1.0000001
a= 0.455697 — 1.2001507 2.58269 + 4.400831 0.74431 — 3.498591
b= 1.0000001

20



IV. u-Polynomials

Crossings u-Polynomials at each crossing

1 (u® +u +2u® +u? +u+ 1)) (u? = 5u?® 4 - — 11u + 3)?

(u? = w4 - — 629u + 136)
¢2, ¢, C8 (u'® + 5u® + 8ub + 3u* —u? + 1)(u? + 1?0+ —u—1)?

(P = 3ut 4 — 9u + 2)

c3 (u'® +u® + 8u® 4 3u +3u? + 1) (v —u? - —3u—1)2
(u®? 4 3u3t + - — 45u + 10)

C4,Cs5,Co

€10, C11, C12

(u? 4+ 1)°)(u?? 420030 4 - — 2u + D) (u™® +u™ + - +2u+ 1)

C9

(u'® — 3u® + 4ub —u* —u? + 1) (u? + 7?0+ 4 3u—1)2
. <u32 — 213 + - —31521u + 3794)
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V. Riley Polynomials

Crossings Riley Polynomials at each crossing

c1 ((° +3y* +49° + o> —y — D) (" + 35" + - — 41y — 9)°

(32 4 993 + - 4+ 185079y + 18496)
Ca, €7, Cg ((° + 5y +8° + 32 —y + D) + 199> + - + 3y — 1)?

Sy 4+29% -+ 3y 4 4)

c3 (° + ' +8y° +3° +3y + 1)) (v*' =y + - +3y —1)°
(P + Y+ 4+ 1795y + 100)

C4,Cs, Co

€10, C11, C12

((y+ D)) (P2 + 403 + -+ 10y + D)(y*2 + 355" + - — 32y + 1)

C9

((° =3y* +4° —* —y+ D) (" + 15y + - + 27y — 1)°
(%2 93 + -+ 46718595y + 14394436)
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