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¥6‘/ Solving Sequence

9—» »310»2—»1~>4—> — 7 —> 12> 11 > €C3,C6,C10
A knot dlagranﬂ ] g C2 €1 C4 Cg (7 7012 C11 T

Ideals for irreducible component#ﬂ)f Xpar

It = (13u' + 9u!® + - + 326+ 15, 21u!® — 150" + - + 320 — 41,

™ 4 3ut® + 20 4 9ud + 4u'? + 150t 4+ 9ul® + 230 + 6u® + 2307 + 5ub + 19u° — 3ut 4+ 1103 + 1)
Iy = (- W +20+1, =P —u?+2a—1, vt +u? —u+1)
I¥ = (—33675480u?" + 2308538710 + - - - + 427516113 + 1988747145,

— 330664297u" 4 1163900912u° + - - - + 12825483394 + 9330160065,

2 4 120+ 9)

I =W +ut +u® + 20 +b+u+1, v’ +ut + o’ +uP +a+u, u® + o’ + 20t +20% 4+ 20 4+ 2u + 1)
IY = {au+5b — 3a+u — 3, a®> + au + 5u — 4, u* + 1)

* 5 irreducible components of dim¢ = 0, with total 53 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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L I = (13u'® 4+ 9u'5 + ... + 32b + 15, 214! — 15u’® 4 ... + 32a — 41, v'" +
3ul® + ...+ 11u3 4+ 1)

(i) Arc colorings

=)
?

ag =

)

—0.656250u16 + 0.468750u1° + - - - + 2.90625u + 1.28125 )

a5 =

—0.406250u'0 — 0.281250u'® + - - - — 0.343750u — 0.468750

u —|—u>

—0.468750u'® 4 0.406250u'® + - - - 4 3.21875u + 0.343750
az = \ —0.0937500u'% — 0.218750u'® + - - - — 0.156250u — 0.531250
1 ul® 4 l4 . §u + éu
iu16+1u14+ Zu3—%u

( —0.281250u'% 4 0.0937500u'5 + - - - + 2.53125u + 0.156250 )

ay =

a4 = 0. 531250u16 +0.09375000° + - - - + 0.281250u + 0.156250
ag = ud —|— ud =+ u)
1 ul® 4 1 13"‘"'_2“24'%
a7 = 2
%u +1u14+ %u?’—i-%u
a2 = —U
1u16Jr 1u14+~~~77u + u
ail = —u
(ii) Obstruction class = —1

= 2516 4 61,15 639 133
(iii) Cusp Shapes = Zju'® + ¢ 4o 839y — 138



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
‘@ ul” 4 25u'% + . — 31u + 16
C2,Cyq W —5utl 44
c3, C7 wT—3ul® 4.+ 176u + 64
C5,Cg, C9 U17+3U15+"‘+11U3*1
c11
cg, C10 " —6ulf - —6ul+1
c12 u'" 4+ 190" + - — 5u® 44




(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing

1 y'" —61y'% + ... — 15103y — 256

2,4 Yyt =25y ... — 31y — 16

3, Cr YT+ 27yt + - 4 4352y — 4096

Cs, Cg, Cg y17+6y16+-~-+6y2f1
C11

€8, C10 Y18y 12y — 1

Cro Y+ 38y"0 + - 4 40y — 16




Solutions to I}

(vi) Complex Volumes and Cusp Shapes

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

Cusp shape

0.609453 + 0.8051591
0.854862 — 0.9866541
—0.766890 — 0.4575441

—0.52072 — 2.333091

—2.02167 + 3.26936.1

0.609453 — 0.8051591
0.854862 + 0.9866541
—0.766890 + 0.4575441

—0.52072 + 2.333091

—2.02167 — 3.269361

0.230202 + 0.8702881
—2.22993 — 0.266451
—0.119488 + 0.6572401

—6.16563 — 1.021771

—6.84477 4 7.081911

0.230202 — 0.8702881
—2.22993 + 0.266451
—0.119488 — 0.6572401

—6.16563 + 1.021771

—6.84477 — 7.081911

= —0.773626 + 0.9378471
0.606886 — 0.0718261
= —1.190660 + 0.3709451

—4.38989 + 4.094461

—5.30008 — 4.367841

—0.773626 — 0.9378471
= 0.606886 + 0.071826.1
—1.190660 — 0.3709451

—4.38989 — 4.094461

—5.30008 4 4.367841

—1.050610 + 0.6360951
= —0.407370 4 0.2677791
1.93722 — 0.601491

—17.5984 — 0.07581

—7.31042 — 1.575501

—1.050610 — 0.6360951
—0.407370 — 0.2677791
1.93722 + 0.601491

—17.5984 + 0.07581

—7.31042 4 1.575501

—0.576669 + 1.0984901
= —0.263264 — 0.0695671
0.341659 — 0.1294451

1.86747 + 7.211751

3.72852 — 5.279361

—0.576669 — 1.0984907
= —0.263264 + 0.0695671
= 0.341659 + 0.1294451

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

1.86747 — 7.211751

3.72852 + 5.279361




Solutions to I}

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

Cusp shape

= 0.743234 + 1.0535101
= —0.04444 + 2.043661
2.07902 + 0.333701

—3.55752 — 7.805421

—4.29962 + 6.179851

0.743234 — 1.0535107
= —0.04444 — 2.043661
= 2.07902 — 0.333701

U
a
b
U
a
b

—3.55752 + 7.805421

—4.29962 — 6.179851

u= 0.71574 4+ 1.233051
a = —0.99869 — 1.973921
b= —2.63254 + 0.110821

—13.5091 — 13.26811

—3.78464 4 6.497171

0.71574 — 1.233051
a = —0.99869 + 1.973921
b= —2.63254 — 0.110821

—13.5091 + 13.26811

—3.78464 — 6.497171

u= 0.302591 + 0.4110107
a= 0.856584 4 0.9981161
b= 10.086217 — 0.4616541

—0.250655 — 1.0786201

—3.32954 4 6.697231

u= 0.302591 — 0.4110107
0.856584 — 0.9981161
b= 10.086217 + 0.4616541

—0.250655 4 1.0786201

—3.32954 — 6.697231

u = —0.400636
a = —1.24927
b= —0.969091

—2.22247

—4.42560




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

(i) Arc colorings

= (o)

ag =

as =

1,3 1,2 1
= (171071
2 2 2
—U
a0 = \ud +u
1.3 1,2 1
U _i'_,u — =
L)
2 2 2
-1
al — U2
1.3 1,2 1
o= (1T 1m78)
2 2 2
—U

(ii) Obstruction class =1

(iii) Cusp Shapes = Llu® 4+ 2Ly? — 14 — 1T



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
C1,C2 (u—1)*
cs3,Cy u?
€4 (u+1)*
Cs, Cg wtul—u+1
cg, C10 w2t +3u+u+1
Cg, C11 P tu+1
C12 ut + 3u® + 40+ 3u+2




(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
C1,C2,C4 (y_ 1)4
C3,Cr7 y4
Cs, Cg, Cg y4+2y3+3y2+y+1
C11
€8, C10 Yyt 2y F Ty 5y + 1
Ci2 v =y 28+ Ty +4




(vi) Complex Volumes and Cusp Shapes

Solutions to I3 v—1(vol + /—1C5) Cusp shape

0.547424 + 0.5856521
= 0.278726 + 0.4834201 | —2.62503 — 1.397091 | —5.84901 + 3.968981
= —0.677958 — 0.1577801

= 0.547424 — 0.5856521
= 0.278726 — 0.4834201 | —2.62503 + 1.397091 | —5.84901 — 3.968981
= —0.677958 + 0.1577801

= —0.547424 + 1.1208701
= 0.971274 — 0.8138591 0.98010 4 7.643381 | —3.77599 — 8.104621
= 0.927958 + 0.4133271

= —0.547424 — 1.1208701
= 0.971274 4+ 0.8138591 0.98010 — 7.643381 | —3.77599 + 8.104621
= 0.927958 — 0.4133271
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II1.

I¥ = (—3.37 X 107u?' +2.31 X 10%u?% 4. . - 4+ 4.28 X 1086+ 1.99 X 10°, —3.31 X

108021 +1.16 X 10%42°+- - - +1.28 X 10%a+9.33 X 10°, w22

(i) Arc colorings

()

ag =
o= (o)
o= ()
0.257818u2! — 0.907491u20 + -
a3 = \0.0787701u2 — 0.539989420 + -
o= ()
0.0569753u2! — 0.732717u?0 + -
az = \ 0.147735u?! — 0.732052u20 + -
—0.11344942 — 0.132459420 + . ..
a1 = |\ 0.183373u?! — 0.457606u2° + - - -
—0.325326u2! + 0.184523u20 + - -
as = \ —0.383495u2! + 0.177086u20 + - - -
ag = (u + u? +u>
—0.264604u2! + 0.445061:20 + - -
a7 = \ —0.121794u2! + 0.190645u20 + -
u21 §u20—%
a2 = \ (). 0312057u21 0.184205u20 + -

0.142317u?! — 0.406427u° + - - -
0.184205u?" + - -

an = (0.0312057u21 -

(ii) Obstruction class = —1

51496451

—2u?l4...—12u+9)

-4 8.27519u — 7.27470
-4 5.17053u — 4.65186

-+ 6.42310u — 8.39988
-4 6.08589u — 6.69407

+ 2.54918u — 1.84329
+ 4.47394u — 2.89558

+ 0.502711u — 2.87359
—0.310468u — 2.63640

— 3.11735u — 0.705220
— 0.910828u — 1.28085

32, 4
+9u 3

-+ 2.13810u — 1.28530)

+ 5.69365u — 2.61863
+2.13810u — 1.28530

1135221198

(iii) Cusp Shapes = — 5= u

21 + 36892662
142505371

4 723246262

20 4 ...
u™ + 142505371

142505371
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(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
! (u't +18u'” + -+ 4 31u + 1)?
c2,C4 ('t — 40t —u® + 1768 + o — 40u® + 3u® + 37ut — 3u® — 9u? + Tu —1)2
cs3, Cr (u11+u10—|—-~-—4u+8)2
C5, C6, C9 w2+ £ 412049
11
C8; €10 u? — 10u®' + - — 432u + 81
c12 (u*t 4 12u® + 361" + 2u8 + 2u® + 13u* + 13u® +u? +1)2
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(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
€1 (y'h —46y" + - + 863y — 1)?
Ca,Cy4 (y" =18y + - 4 31y — 1)?
cs,Cr (™ + 21y + - 4 336y — 64)?
C5,C6, C9 y22 + 10y21 432y + 81
c11
22 21
cg, C10 Y+ 2y —+ -4 12312y + 6561
012 (y11+24y10+_2y_1>2
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Solutions to I3

(vi) Complex Volumes and Cusp Shapes

V=1(vol + y=1C5)

Cusp shape

u = 0.545296 4 0.9230051
a= 0.012822 + 0.3295751
b= 0.622069 — 0.1966491

—0.14517 — 2.251091

—0.29632 + 2.343731

u = 0.545296 — 0.9230051
a= 0.012822 — 0.329575]
b= 0.622069 + 0.1966491

—0.14517 4 2.251091

—0.29632 — 2.343731

u = 0.858271 4 0.6705161
a= 0.369906 — 0.4789441
b= —1.92512 + 0.399331

—4.72798 4 1.820601

—6.54374 — 1.217141

u = 0.858271 — 0.6705161
a= 0.369906 + 0.4789441
b= —-1.92512 — 0.399331

—4.72798 — 1.820601

—6.54374 + 1.217141

u = —0.240009 4+ 1.0829701

a= 0.454525 + 0.3347571 4.11473 8.33208 4+ 0.1
b= 0.515438 + 0.6096051
u = —0.240009 — 1.0829701
a= 0.454525 — 0.3347571 4.11473 8.33208 + 0.1

b= 0.515438 — 0.6096051

u = 0.705045 4 0.8797001
a= 0.12429 — 1.544541
b= —0.016245 — 0.4932381

—9.06867 — 2.707181

—3.52709 + 2.446271

u = 0.705045 — 0.8797001
a= 0.12429 + 1.544541
b= —0.016245 + 0.4932381

—9.06867 4 2.707181

—3.52709 — 2.446271

u = —0.800202 4 0.82791471
a = —0.14364 — 1.648781
b= 0.910452 + 0.4228911

—4.72798 4 1.820601

—6.54374 — 1.217141

u = —0.800202 — 0.82791471
a = —0.14364 + 1.648781
b= 0.910452 — 0.4228911

—4.72798 — 1.820601

—6.54374 + 1.217141
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Solutions to I3

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

Cusp shape

= 0.047914 + 1.1602701
= 2.24792 — 1.559261
1.93663 — 2.046141

1.59514 + 0.836211

—6.12521 — 2.514111

0.047914 — 1.1602701
= 2.24792 4+ 1.559261
1.93663 + 2.046141

1.59514 — 0.836211

—6.12521 + 2.514111

1.089810 + 0.42814471
= —0.395831 + 0.2342671
2.55516 — 0.127191

—16.0296 4 6.77821

—6.17368 — 2.813101

1.089810 — 0.42814471
—0.395831 — 0.2342671
2.55516 + 0.127191

—16.0296 — 6.77821

—6.17368 + 2.813101

—0.703030 + 0.4155871
= 0.495039 + 0.5468511
= —0.195521 — 0.2530831

—0.14517 — 2.251091

—0.29632 + 2.343731

—0.703030 — 0.4155871
0.495039 — 0.5468511
—0.195521 + 0.2530831

—0.14517 + 2.251091

—0.29632 — 2.343731

0.190193 + 0.7748351
—2.15826 + 2.045361
—1.52590 + 1.490761

1.59514 — 0.836211

—6.12521 + 2.514111

0.190193 — 0.7748351
—2.15826 — 2.045361
—1.52590 — 1.490761

1.59514 + 0.836211

—6.12521 — 2.514111

—0.804264 + 1.1352101
—0.80264 + 1.707051
—1.69330 — 0.631241

—16.0296 4 6.77821

—6.17368 — 2.813101

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

= —0.804264 — 1.1352101
= —0.80264 — 1.707051
= —1.69330 + 0.631241

—16.0296 — 6.77821

—6.17368 + 2.813101

15



Solutions to I3

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

Cusp shape

u

= 0.11097 + 1.443461

a = —2.20412 + 0.051141

b

= —2.68367 + 0.723621

—9.06867 + 2.707181

—3.52709 — 2.446271

w=0.11097 — 1.443461
a = —2.20412 — 0.0511471

b:

—2.68367 — 0.723621

—9.06867 — 2.707181

—3.52709 + 2.446271

16



IV.I} =@ 4ut+uv3+2u’+b+u+1, v +u*+u>+u?+a+u, u®+
u® + 2u? + 2u® + 2u? + 2u + 1)

(i) Arc colorings
1
ag =
0
u
1
u?

—u —U —u3—u2—u >

ag =
a5 =

wW—ut—ud—2u2—u—1

—u
ud +
57u —ud u2u1>

u
w—ut—uwt—u2—u—-1

1
u2

ay =

—ub —u —u3—u2—u
aq = wW—ut—ud—2u2—u—1
as = u5—|—u +u>
ar = u5—|—u +u>

aip = w42 +ul+u+1

‘
(-
(-
o=t
o
(v
(-
(
(
C

ub —ut — 2u% — 202 QUZ)
—ut—u—u—1
a1 = \uP + 2t +ul4+u+1
(ii) Obstruction class =1

(iii) Cusp Shapes = u® + 5u® + u? + bu — 2

17



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
C1,C2 (u—1)°
cs3,Cy u®
€4 (u+1)°
Cs, Cg Wt w2t + 203+ 20+ 2u+ 1
cg, C10 u® +3u® +4ut + 20+ 1
Cg, C11 w2t — 2+ —2u+1
C12 (u3 —u?+ 1)2

18



(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
6

C1,C2,C4 (y_l)

C3,Cr7 y6
Cs, Cg, Cg y6 + 3y5 + 4y4 + 2y3 +1

C11
€8, C10 vy’ + 4yt -2 + 87 + 1
c12 (v’ —y* +2y—1)°

19



(vi) Complex Volumes and Cusp Shapes

Solutions to I}

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

Cusp shape

0.498832 + 1.0013007
0.767394 + 0.9437051
0.521167 — 0.0552591

—1.37919 — 2.828121

—5.84740 + 3.541731

0.498832 — 1.0013001
0.767394 — 0.9437051
0.521167 + 0.0552591

—1.37919 4 2.828121

—5.84740 — 3.541731

—0.284920 4 1.1151401
1.37744 — 1.477251
1.53980 — 0.841791

2.75839

—6 — 1.305207 4 0.101

—0.284920 — 1.1151401
1.37744 +1.477251
1.53980 + 0.841791

2.75839

—6 — 1.305207 4 0.101

—0.713912 + 0.3058391
0.355167 — 0.1988431
—1.060970 + 0.2378411

—1.37919 — 2.828121

—5.84740 + 3.541731

>~ Q@ €|l & €|l & €| & €| & &8> & &

—0.713912 — 0.3058391
0.355167 + 0.1988431
—1.060970 — 0.2378411

—1.37919 + 2.828121

—5.84740 — 3.541731

20



V. I¥ = (au+5b—3a+u—3, a* + au + 5u — 4, u®> +1)

(i) Arc colorings

w= (3)

0
agz u
1
as = \1
a
= 1 3 1 3
3 <—5au+5a—5“+5>
—u
ai =\ 0
—%au+%a—%u+§
a2 = —5au+5a—%u+§
2 4 7 16
o= (Cim Tty
1= 75@7.1/75@7511,4“5
—u+2
G4 = %au—I—%a %u—k%
u
a8— u
2 1 8 6
54U — 54— U~ 5§
a7 = —1
1 2 6 8
TEOU T 5a T gUut g
a2 = —U
1

(ii) Obstruction class =1

(iii) Cusp Shapes =0

21



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing

“ (u? — 3u + 1)?
C2 (u? +u —1)?

c3,C7 ut+3u?+1
€4 (u? —u—1)2

C5,Ce, C9 (u® + 1)2
C11

cs, €10 (u+ 1)4

C12 w4+ T+ 1

22



(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
“ (y* = Ty +1)°
C2,C4 (y* =3y +1)°
C3, C7 (y* + 3y +1)?
C5a66a69 (y+1)4
C11
€8, C10 (y—1)*
c12 (v + 7y + 1)

23



(vi) Complex Volumes and Cusp Shapes

Solutions to I¥ vV—1(vol +1/=1CS) | Cusp shape
U = 1.0000001
a = —2.23607 4+ 0.618031 —5.59278 0
b= —0.618034 + 0.6180347
U = 1.0000001
a= 223607 —1.618031 2.30291 0
b= 1.61803 — 1.618037
U = — 1.0000001
a = —2.23607 — 0.618031 —5.59278 0
b= —0.618034 — 0.6180347
U = — 1.0000001
a= 2.23607 4+ 1.618031 2.30291 0
b= 1.61803 4 1.618031

24



VI. u-Polynomials

Crossings u-Polynomials at each crossing
1 (u—1D)Y(u? = 3u+1)%(u' + 18u® 4 - - - 4+ 31u + 1)?
(w4 25ut® 4+ — 31u + 16)
o (u—1)"0W? 4 u—1)?
C(ut = 4ur? = 17 4 u” — 408 + 30 + 37wt — 3ud — 9u? + Tu — 1)?
(' = 5ul e —u4)
cs, ¢ uw(ut 4+ 3u? + D (u't +ut® - — 4u +8)?
S(ur = 3ut 4+ 176u + 64)
o (u+ )02 —u —1)?
(=40 = 170 4 u” — 40u® + 30 + 37ut — 3ud — 9u® + Tu — 1)?
(T = Butl e — w4 4)
s, o (u? + 12 (u* + u? —u+ 1) (ub + u® 4+ 2u? 4 203 + 20> + 2u + 1)
ST B3ut 116 - ) (W 20 120+ 9)
C8, €10 (w4 1) (u® + 2u® 4+ 3u® + u + 1) (u® + 3u® + 4u* + 2u® + 1)
(= 6utl 4 —6u? + 1) (u?? — 10u?t 4 - - — 4320 + 81)
Co, €11 (u? + 1)%(u* +u? +u+ 1) (u’ —u® + 20t — 203 + 2u® — 2u + 1)
(T 3u 11 - ) (0 20 - 120+ 9)
(u? —u? + 1) (u* + 7u? + 1) (u* + 3u® + 4u® 4 3u + 2)
C12

(w120 + 360" 4 208 + 20 4 13u? + 1303 +u? +1)3
(T 19Ut - — Bu? +4)

25



VII. Riley Polynomials

Crossings Riley Polynomials at each crossing
c1 (v = D) =Ty +1)*(y"" — 46y"" + - + 863y — 1)
(Y = 61y® 4 .- — 15103y — 256)
c2, 4 ((y = D)y* = 3y + 1)?(y" — 18y" + - + 31y — 1)
(Yt — 25yt 4 ... — 31y — 16)
. Y (y% + 3y + 1)%(yM + 21y"0 + - + 336y — 64)°
(YT 4 27y 4 -+ 4 4352y — 4096)
Cs5,Ce,Cy 4+ Dt 202 + 32 +y+ )% + 3% + 4y + 242+ 1)
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