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12”0067 (K12n0067)

5 (”\m Linearized knot diagam
R T R

3 5 6 9 2 12 10 11 5 8 6 7

)
\— / Solving Sequence
1

5,9>6,10,11>12 >4 —>3 —>2—>1— 8 — 7 —>> C5,C4,C10, C12
C9 C11 Cq C3 C2 C1 Cg C7

Ideals for irreducible component#ﬂ)f Xpar

= (5.68457 x 10"7u!" 4 8.64985 x 10 7u!® 4 - .. + 1.24822 x 10%°d + 1.55459 x 109,
2.99690 x 10Y7u'7 4 2.72458 x 1017wt 4 - .. 4 2.49645 x 10%°¢ — 2.46906 x 102,
— 4.18893 x 10%5u!T +2.24411 x 101846 + - - 4+ 1.24822 x 10%°b — 4.97576 x 10'?,
—3.58259 x 101 7u!" — 3.47344 x 10"¥u!6 + ... + 2.49645 x 10%°a — 2.35898 x 10%°,
u'® 4+ 3uT + - 4 32u + 32)

= (—1447u’¢c — 65u® 4 - - - + 7346¢ + 3206, —22391u’c + 7563u” + - - - + 121770c — 50482,
— 378u” + 149u® + - - 4+ 857b + 1781, 7265u” — 363u® + - - - + 13712a — 20806,
u® —u? — 7u® 4+ 8u” + 13u8 — 140° — 2u* — 2u® + 13u? — 12u + 4)

={a,dyc—1,b—1, v> —v+1)

={a,d+1,c+a, b—1, v —v+1)

={(c,d+1, b a+1 v+1)

={c, d+1, —v?*ba —v?b+av +c+v, b*v? —bv+ 1)

* 5 irreducible components of dim¢ = 0, with total 43 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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L.
It = (5.68 X 10""u'” +8.65 x 101 7u'® 4. .. +1.25 X 102°d + 1.55 x 10'?, 3.00 X
10176t +2.72 X 10178 4 - - - 4 2.50 X 10%%¢ — 2.47 x 10%°, —4.19 x 10™%u'7 +
2.24 x 1018416 4 ... +1.25 x 102°b — 4.98 x 1019, —3.58 x 107u'7 — 3.47 x
108416 4 ... 4+ 2.50 X 10*°a — 2.36 x 102°, u'® 4 3u'” + ... + 32u + 32)

(i) Arc colorings

57261478582730965292

a5 =

(+)
)

0.00143508u7 + 0.0139135u16 + -
0.0000335592u7 — 0.0179784416 + -

;)

0.00120047u!" —

ag =

ag =

.00513528u!” + 0.0282099u 16 + -

')

0.000371161u'" + 0.0231129u'6 4 - -
0.0295819%'7 4 0.0399851%16 4 - ..

0.000371161u'7 + 0.0231129u'6 4 - -
0.0113208u'7 4 0.00191842u6 + - -

ag =
0.00146864u'" + 0.00406488u16 + -
.0141649u'7 4 0.00737088u!C +- -

0.00120047¢7 — 0.00109138u16 + -
0.00756978u'" + 0.012414346 -

0.00575459u 1"

ayp =

ag —

(o

-

=

( 17 16
( 0.00490067%" " — 0.0153878u"° + -
(

(

(

(0

C

o

(ii) Obstruction class = —1

1881106086253954753

v ioes gl B

7801395020764438895

+ 7801395020764438895

0.00109138u16 + -
—0.00455413u" — 0.00692973u16 + -

—0.008021116 + ...
0.0164592u'" + 0.0311513u'6 4 - -

17 + 5887773742508132609

— 0.714624u + 0.944936
-+ 1.37888u + 0.398628

— 0.245124v — 0.124544

-+ 0.466611w + 1.14967
—1.27062u — 0.215706

— 0.0893825u + 0.989028)

+0.350709u — 0.584653
+2.27781u + 1.67132

=+ 0.350709u — 0.584653
+ 1.56195u + 0.967341

— 0.664258u — 1.34356
-+ 1.60295u + 0.669693

— 0.0893825u + 0.989028
-+ 0.287029u + 0.204865

— 0.334506u + 0.864484
+ 0.356742u + 0.420310

w4+

62411160166115511160



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
‘@ ul® +5ul” + - — 136u+ 16
Ca,Cs W+ —12u+4
s ul® — w7 4o — 756U + 1252
C4,Co u® + 3w+ + 320+ 32
Ce,Cr7,C8 U18+5U17+"‘*2U*1
€10, C11, C12




(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
€1 y'® + 17y + - — 38944y + 256
c2,Cs Yy + 5y + ... — 136y + 16
c3 y® + 2997 + ... — 3653960y + 1567504
c4, Co Yt — 15y 4 ... — 2048y 4 1024
C6,C7,C8 y® — 20y . — 26y + 1
€10, C11, C12




Solutions to I}

(vi) Complex Volumes and Cusp Shapes

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

Cusp shape

—1.078440 4 0.2166191
0.253388 — 1.0283001

—0.71841 + 2.426841
0.492205 — 0.1567101

—0.844681 — 0.5873171

S ST
([

3.61986 + 3.926001

13.3379 — 5.78491

—1.078440 — 0.2166191
0.253388 + 1.0283001

—0.71841 — 2.426841
0.492205 + 0.1567101

—0.844681 4 0.5873171

3.61986 — 3.926001

13.3379 + 5.78491

0.709201 + 0.2744531
—0.01264 + 1.590351

0.27741 — 3.384021

0.515734 + 0.0823651
—0.890761 + 0.3019611

3.12578 4-1.299441

14.10514 — 0.798441

0.709201 — 0.2744531
—0.01264 — 1.590351

0.27741 + 3.384021

0.515734 — 0.0823651
—0.890761 — 0.3019611

> Q2 Bl 0 o8 g0 o9 £l o
([ I

3.12578 — 1.299441

14.10514 + 0.798441

—0.610909 + 0.4173381
0.428235 + 0.8478651

= 0.768504 + 0.3027791
= —0.126387 + 0.4437791

—1.20916 — 1.636801

1.95124 + 5.834111

= —0.610909 — 0.4173381
= 0.428235 — 0.8478651
= —0.502581 + 0.2715991
0.768504 — 0.3027791

d = —0.126387 — 0.4437791

c
d
U
a
b = —0.502581 — 0.2715991
c
d
u
a
b

—1.20916 + 1.636801

1.95124 — 5.834111




Solutions to IY vV —1(vol +/—1CS) Cusp shape
u = 0.555399
a= 0.144993
b= 0.407093 0.726383 14.1310
c= 0.739573
d = —0.352132

u = —0.072203 + 0.5032171
a= 2.01283 4 0.539281

b= 0.179243 + 0.1518571
c= 1.330050 4 0.1617091
d=10.259101 + 0.0900791

0.39079 + 2.254231

1.75748 — 3.620981

u = —0.072203 — 0.5032171
a= 2.01283 —0.539281

b= 10.179243 — 0.1518571
c= 1.330050 — 0.1617091
d= 10.259101 — 0.0900791

0.39079 — 2.254231

1.75748 + 3.620981

u = —1.83506 + 0.348281
a= 0.808325+ 0.6234841
b= —0.014393 — 0.8344801
¢ = —1.318640 — 0.2968321
d= 1.72178 — 0.162481

11.72250 — 5.217501

12.21552 4 2.944691

u = —1.83506 — 0.348281
a= 0.808325 — 0.6234841
b= —0.014393 + 0.8344801
¢ = —1.318640 + 0.2968321
d= 1.72178 + 0.162481

11.72250 + 5.217501

12.21552 — 2.944691

u = —1.70473 + 1.046711
a = —0.230730 + 0.9662731
b= —0.03020 — 2.298921
c= —0.961354 — 0.7026591
d= 1.67800 — 0.495551

—19.5607 — 13.88991

13.2954 + 6.20011




Solutions to I}

V=1(vol + y=1C)

Cusp shape

u = —1.70473 — 1.046711
a = —0.230730 — 0.9662731
b= —0.03020 + 2.298921
c = —0.961354 + 0.7026591
d= 1.67800 + 0.495551

—19.5607 + 13.88991

13.2954 — 6.20011

u = —0.16477 + 2.055981
a= 0.905061 — 0.0668801
b= 0.464341 + 0.3770031
c= 0.354039 — 0.0094861
d = —1.82253 — 0.075621

15.4858 + 3.53291

13.90580 — 2.194571

u = —0.16477 — 2.055981
a= 0.905061 + 0.0668801
b= 0.464341 — 0.3770031
c= 0.354039 + 0.0094861
d = —1.82253 + 0.075621

15.4858 — 3.53291

13.90580 + 2.194571

u= 212691

a= 10.609160

b= 0.619389 16.6053 15.4680
c=—1.17023

d= 1.85453

1.91575 + 0.968371
a = —0.041545 — 0.7742961
b= 0.33135+ 2.101791
c = —0.965214 + 0.5612251
d= 1.77427 + 0.450201

u =

—18.1284 + 6.97691

14.6320 — 1.87001

1.91575 — 0.968371
a = —0.041545 + 0.7742961
b= 0.33135 —2.101791
c = —0.965214 — 0.5612251
d= 1.77427 — 0.450201

u =

—18.1284 — 6.97691

14.6320 + 1.87001




II. I} = (—1447cu® — 65u® + - - - 4 7346¢ + 3206, —2.24 X 10%*cu® + 7563u” +
-+ 4+ 1.22 X 10°¢c — 5.05 x 10%, —378u® + 149u8 4 ...+ 857b+ 1781, 7265u° —

363ud 4 - -+ + 1.37 x 10%a — 2.08 x 104, u!® — u® 4+ ... — 12u + 4)

(i) Arc colorings

e ()

w=(0)
—0.529828u” + 0.0264732u® + - - - — 4.18035u + 1.51736
ag =\ 0.441074u° — 0.173862u® + - - - + 4.90898u — 2.07818
&
0.422112¢u® + 0.0189615u° + - - - — 2.14294¢ — 0.935239
—0.0189615¢u® — 0.529828u” + - - - 4 0.935239¢ + 1.51736
0.199533cu® + 0.460035u° + - - - — 0.487748¢ — 3.01342
- ( )
0.8934510° — 0.113258u® + - - - + 6.74818u — 3.90621
az = \ —0.258897u° + 0.0170653u® + - - - — 1.24023u + 1.07730
0.8934510° — 0.113258u8 + - - - + 6.74818u — 3.90621
az = \0.381418u° — 0.120916u® + - - - + 4.54828u — 2.04347
0.0887544u° + 0.147389u8 + - - - — 0.728632u + 0.560823
a1 =\ 0.145566u° — 0.271004u® + - - - + 2.43028u — 1.13361
C
as = | —0.422112cu® — 0.0189615u° + - - - + 2.14294¢ + 0.935239

0.422112cu® + 0.0189615u° + - - - — 1.14294¢ — 0.935239
ar = \ —0.387106cu® — 0.218495u° + - - - + 2.72404c + 1.42299

(ii) Obstruction class = —1

(iii) Cusp Shapes
__ 3875 183 8 _ 26057, 7 | 2248 6  51811,5 , 541 ,4 185 3 _ 9943 2 | 27495
T 1714 T u Tt +

1714% — 1714 1714 & 171 U T 557U — 857U — gy U

714 U1 8§57



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
! (u'® + 20 4+ 9u® + 14u” + 28u’ + 31u® 4 35u? + 200> + 15u® + 5u + 1)2
ca, Cs5 (ut® 4 2u® 4 3u® + 20" + 4uS + 3u® + 3ut + 3u® 4+ u + 1)?
€3 (u'® —2u® 4+ 21u 4 17)2
Cyq, Cg (ulo —u? — 7u® 4+ 8u” +13ub — 14u® — 2u* — 20 + 13w — 12u + 4)2
Ce, €T, C8 w2 +3ul 4. —8u+ 16
€10, C11, C12




(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
“ (" + 14”4 - + by + 1)
€2, C5 (510 + 2¢° + 998 + 149" + 28¢5 + 31y° + 35y + 20y° + 15y% + 5y + 1)2
€3 (y' + 263" + - - - + 2925y + 289)*
4, Cy (y'? — 159" + -+ — 40y + 16)?
€6:CT,C8 1 120 _ 19919 4 ... 4+ 1248y + 256
€10, C11, C12
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(vi) Complex Volumes and Cusp Shapes

Solutions to I3 VvV—1(vol + /—1CS) Cusp shape

u = —0.620250 + 0.7489341
a = —0.676664 + 0.4128351
b= —0.425803 + 0.1011411 4.43566 — 1.460731 14.6593 + 3.28641
c= 0.448932 — 0.0606471
d = —1.187590 — 0.2955231

u = —0.620250 + 0.7489341
a = —0.676664 + 0.4128351
b= —0.425803 + 0.10114171 4.43566 — 1.460731 14.6593 + 3.28641
c=—0.77388 — 2.529191

d= 1.110620 — 0.3615361

u = —0.620250 — 0.7489341
a = —0.676664 — 0.4128351
b= —0.425803 — 0.1011411 4.43566 + 1.460731 14.6593 — 3.28641
c= 0.448932 + 0.0606471
d = —1.187590 + 0.2955231

u = —0.620250 — 0.7489341
a = —0.676664 — 0.4128351
b= —0.425803 — 0.1011417 | 4.43566 + 1.460731 14.6593 — 3.28641
= —0.77388 4 2.529191
1.110620 + 0.3615361

0.793271 + 0.1216261
= —1.18565 — 0.941301

= 0.549929 + 0.1121311
= —0.745831 + 0.3559771

= 0.793271 + 0.1216261

= —1.18565 — 0.941307

= 0.064264 + 0.3964811 2.87696 — 2.812071 12.88002 + 4.643911
c= —4.13892 4 0.991731
d=1.228490 + 0.0547491

c
d
U
a
b= 0.064264 + 0.3964811 2.87696 — 2.812071 12.88002 + 4.643911
c
d
U
a
b

11



Solutions to I3

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

Cusp shape

0.793271 — 0.1216261
—1.18565 + 0.941301

0.064264 — 0.3964811

0.549929 — 0.1121311
—0.745831 — 0.3559771

QL o o= 2 &

2.87696 + 2.812071

12.88002 — 4.643911

0.793271 — 0.1216261
—1.18565 + 0.941301

0.064264 — 0.3964811
= —4.13892 — 0.991731
1.228490 — 0.0547491

,Q
e
I

o e
|

2.87696 + 2.812071

12.88002 — 4.643911

0.413972 + 0.5244961
—0.490625 + 0.0515021
0.987479 + 0.4300211
0.920372 — 0.3806731
0.072202 — 0.3837451

1.39065 — 0.795911

7.22040 — 0.811551

0.413972 + 0.5244961
—0.490625 4 0.0515021
= 0.987479 + 0.4300211
c= 0.475648 + 0.0392051
d = —1.088210 + 0.1721211

> Q@ 2l o0 o8 gl o
I

1.39065 — 0.795911

7.22040 — 0.811551

u= 0413972 — 0.5244961
a = —0.490625 — 0.0515021

= 0.987479 — 0.4300211
c= 0.920372 + 0.3806731
d= 10.072202 + 0.3837451

1.39065 + 0.795911

7.22040 + 0.811557

uw= 0.413972 — 0.5244961
a = —0.490625 — 0.0515021
b= 0.987479 — 0.4300211
c= 0.475648 — 0.0392051
d = —1.088210 — 0.1721211

1.39065 + 0.795911

7.22040 4 0.811551
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Solutions to I3

V=1(vol + y=1C)

Cusp shape

1.88200 + 0.467741
0.111563 + 0.9520241
0.18395 — 2.323961
—1.236340 + 0.3609631
1.74531 + 0.217601

12.6890 + 7.40681

12.74326 — 4.410381

1.88200 + 0.467741
0.111563 + 0.9520241
0.18395 — 2.323961
0.385819 — 0.2978831
—0.623883 — 1.2537601

>~ Q@ gl o0 oo e 8
I I

12.6890 + 7.40681

12.74326 — 4.410381

1.88200 — 0.467741

0.111563 — 0.9520241

0.18395 + 2.323961
—1.236340 — 0.3609631
= 1.74531 — 0.217601

12.6890 — 7.40681

12.74326 + 4.410381

= 1.88200 — 0.467741
= 0.111563 — 0.9520241
= 0.18395 + 2.323961
0.385819 + 0.2978831
—0.623883 + 1.2537601

>~ Q@ £l 0 o> 8 g o
I

o
I

ISIRSY
Il

12.6890 — 7.40681

12.74326 + 4.410381

—1.96899 + 0.186131
= —0.008629 — 0.8811221

b = —0.30989 + 2.244391

—1.262570 — 0.1387041
1.78259 — 0.085971

SN
Il

13.15130 — 0.502531

13.49701 — 0.087731

—1.96899 + 0.186131
a = —0.008629 — 0.8811221
b = —0.30989 + 2.244391
c= 0.381016 + 0.2593171
d = —0.79370 + 1.220781

u

13.15130 — 0.502531

13.49701 — 0.087731
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Solutions to I3

V=1(vol + y=1C)

Cusp shape

= —1.96899 — 0.186131
= —0.008629 + 0.8811221
= —0.30989 — 2.244391
—1.262570 4 0.1387041
1.78259 + 0.085971

13.15130 + 0.502531

13.49701 + 0.087731

—1.96899 — 0.186131
—0.008629 + 0.8811221
—0.30989 — 2.244391
0.381016 — 0.2593171
d=—0.79370 — 1.220781

U
a
b
c
d
U
a
b

13.15130 4 0.502531

13.49701 + 0.087731
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1. 1y = {a, d, c—1, b—1, v?* —v 4+ 1)

(i) Arc colorings

w- )
e ()
o= (0)
o= (3)
o= (1)
e (;

o ()
o= ("2
o= (1)
e ()

o= (3)

(ii) Obstruction class =1

(iii) Cusp Shapes =4v+7

15



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossin
Yy
2 1
c1,C3,Cs u° —u+
Co 2 1
u” 4+ u+
C4,C7,C8 U2
Cg, C10
6 (u+1)?
2
C11,C12 (u—1)

16



(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
C1,C2,C3 y2+y+1
Cs
C4,C7,C8 y2
Cy, C10
—1)2
C6,C11, C12 (y )

17



(vi) Complex Volumes and Cusp Shapes

Solutions to I7

V=1 (vol + y=1CS)

Cusp shape

v = 0.500000 + 0.8660257

a= 0

b= 1.00000 1.64493 — 2.029881 9.00000 + 3.464101
c= 1.00000

d= 0

v 0.500000 — 0.8660251

a= 0

b= 1.00000 1.64493 + 2.029881 9.00000 — 3.464107
c= 1.00000

d= 0

18



IV.I =(a,d+1, c+a, b—1, v2 —v+1)

(i) Arc colorings

o (0)

w- )
e ()
o= (0)
o= ()
o= ()
e (;

o ()
o= ("2
o= (1)
e ()

o= (1)

(ii) Obstruction class =1

(iii) Cusp Shapes =4v+7

19



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
2 1
c1,C3,Cs u° —u+
€2 u? +u41
C4, Cg, C9 U2
C11,C12
2
C7,C8 (u + 1)
2
C10 (u — 1)

20



(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
C1,C2,C3 y2+y+1
Cs
C4, Cg, C9 y2
C11,C12
—1)2
€7, C8, C10 (y—1)

21



Solutions to I3

(vi) Complex Volumes and Cusp Shapes

V=1 (vol + y=1CS)

Cusp shape

v = 0.500000 + 0.8660251

1.64493 — 2.029881

9.00000 + 3.464101

a= 0

b= 1.00000

c= 0

d = —1.00000

v = 0.500000 — 0.8660251
a= 0

b= 1.00000

c= 0

d = —1.00000

1.64493 + 2.029881

9.00000 — 3.464101

22



V.I =(c,d+1,b,a+1, v+1)

(i) Arc colorings

= ()

az =
ag =
ayp =
1
as = \1
0
ar = \1
(ii) Obstruction class =1

(iii) Cusp Shapes = 12

23



(iv) u-Polynomials at the component

Si - mi 1
Crossings u-Polynomials at each crossin
C1,C2,C3 "
C4,Cs5,C9
Ce,C10 u—1
C7,C8,C11 u -+ 1
C12

24



(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
C1,C2,C3 Yy
C4, Cs5,C9
Ce,C7,C8 Y — 1

€10, C11, C12

25



(vi) Complex Volumes and Cusp Shapes

Solutions to I¥ V—1(vol +/=1CS) Cusp shape
v = —1.00000
a = —1.00000
b= 3.28987 12.0000
c=
d = —1.00000

26



VL I} = (¢, d+ 1, —v?ba — v?b + av + c + v, b%v? —bv + 1)

(i) Arc colorings

az =

a; =

ag =
0
ar = \1

(ii) Obstruction class = —1
(iii) Cusp Shapes = b3v + 4bv — v? + 12

(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.

27



(iv) Complex Volumes and Cusp Shapes

Solution to I}

V=1(vol + y=1C)

Cusp shape

V= ---

a=---

3.28987 — 2.029881

16.0361 + 3.37601

28



VII. u-Polynomials

Crossings u-Polynomials at each crossing
‘o w(u? —u+1)>2
(w4 20 + 9u® + 1407 + 28u’ + 31u° + 35ut 4 200> + 15u? + 5u +1)2
(u'® + 5u'” + - — 136u + 16)
. u(u® +u+1)>2
(' 2u® + 30 4+ 20" + 4u® 4 3u® + 3ut + 3% +u+ 1)?
(Bt =120+ 4)
s u(u? —u+1)2(u'® = 2u® 4 -+ + 21u + 17)?
C(ut® — w4 — TH6u 4 1252)
c4, Co P (u'® —u® + - — 12u + 4)?
(w4 3w 4+ 32u 4 32)
o5 u(u® —u+1)>2
(w4 20 + 3u® + 2u” + 40’ + 3u® 4 3ut 4 3u? +u 4 1)?
(w4 — 120+ 4)
6 uw?(u—1)(u+1)%(u!® + 50" + - — 2u — D) (u® 4+ 3u'® + .- — 8u + 16)
7, C8 w?(u+1)3w® +5ul" + - — 20— 1) (w® + 3u'® + - — 8u + 16)
€10 w?(u—1)3w® + 507 + - —2u — 1) (u*® + 3u'® + - — 8u + 16)
€11, €12 w?(u —1)*(u+ 1) (u'® + 50 4+ — 2u — 1) (u?*® 4+ 3u'® + -+ — 8u + 16)
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VIII. Riley Polynomials

Crossings Riley Polynomials at each crossing
cr v +y+ 120 +14y° + - 5y +1)2
(Y 4+ 17yt 4 - — 38944y + 256)
o y(y* +y+1)°
2, C5
(M0 + 29 + 9y® + 14y 7 + 28y° + 31y° + 35yt + 200 + 15¢% 4+ 5y +1)2
(y"® + 5y + - — 136y + 16)
cs Yy +y+ 12y +26y° + - - + 2925y + 289)2
(Y 429917 4 -+ — 3653960y + 1567504)
c4, Co Yoyt — 15y° 4 - — 40y + 16)%(y'® — 1597 + - - - — 2048y + 1024)
C6,C7, C8 vy —13(y'® — 29917 + - — 26y + 1)
€10, €11, C12 (20 — 199" 4 - - + 1248y + 256)
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