12n09270 (K12n0270)

Linearized knot diagam
““Oﬂ 9 6 2 11 10 12 4 7 9 11
<1r\

; 11

\_ / Solving Sequence

611»27% — —> — — — — — C3,Cg, C
A knot dlagranﬂ 5 o 3 1 1 e 40101007 8 s 9 1112»> 35C85 C12

Ideals for irreducible component#ﬂ)f Xpar

It = (159u®0 — 349u'® 4 -+ +1024b + 97, 65u*° — 195u!® + - - - +2048a + 2111, w*' — 2u*° + --- + 5u% — 1)
IY = (2u” 4 5u® + 11u® + 22u* + 25u® + 24u? + Tb + 15u + 1,
— 190" — 36u’ — 87u® — 172u* — 186u® — 164u? + 14a — 133u — 3,
u® + 20" + 50’ 4 10u® + 12u* + 1203 + 11u? + 3u + 2)
IY = (—a® + 2au + b+ 2a — 2u — 1, a* — 3a®u — 4a® + 9a*u + 50 — 1lau — 2a + 5u + 1, u® + 1)
I = (3642u'" 4+ 10715u™ + - - - 4 16346b 4 454, —9302u'! + 5482u'% + - - - + 2778824 — 125487,
u'? 4 3utt + 1160 4 23u° 4 46u® + 68u” + 94uS + 99u® + 97Tut + 76w + 52u” 4 26u + 17)
IY = (b+2a+2, 4a®> +10a + 7, u + 1)

ot

* 5 irreducible components of dim¢ = 0, with total 51 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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I I* = (159u?° — 349u'® + .- - + 1024b + 97, 65u?® — 195u'? + - .-

2111, u?' — 24?0 + ... + 5u% — 1)

(i) Arc colorings
1
ag
an = )

—0.0317383u2% 4+ 0.0952148u + - - - 4+ 6.03076u — 1.03076 )

as = 0.155273u2° + 0.340820u'® + - - - + 0.219727u — 0.0947266
ay = >
0.395996u2° + 0.992676u'° + - - - + 0.588379u + 0.591309
as =\ 0.114258u20 — 0.327148u® + - - - 4 0.583008u — 0.442383
0.340332u.2° + 0.810059u'® + - - - + 1.36279u + 0.301270
a3 = \0.106445u%° — 0.0537109u'° + - - - 4+ 0.825195u — 0.684570
a1 = \0.0312500u2° — 0.0312500u® + - - - 4+ 0.968750u — 0.0312500)

0.281738u2° + 0.665527u'? + - - - + 1.17139u + 0.148926
0.114258u2% — 0.327148u'® + - - - + 0.583008u — 0.442383

ud +u>
u?+1
ut — 2u?
-1

0.0312500u2° — 0.0937500u'® + - - - — 0.0312500u + 0.0312500)

ay =

¢
(-
(-
(¢
o
( u
(
e
o (o
o

(%

gy = (0,031250%20 — 0.0312500u'® + - - - + 0.968750u — 0.0312500)

(ii) Obstruction class = —1

9279, 20 _ 13821, 19 13503 26625
(iii) Cusp Shapes = 55 u 4006 & T+ Zoos ¥t Zo06

+ 2048a +



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
c1,Cy w?t +8u?0 + -+ + 145u — 16
Co2,C5 w + 200+ 9y —4
c3,Cy w4+ 300+ — 8u—32
C6,C7,C8 w2t 92y 4 r B2 -1
€10, C11
C12 w4260 + -+ 10u—1




(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
C1,C4 y?t + 12970 + ... 4+ 51681y — 256
C2,Cs Y+ 820 + ... 4 145y — 16
cs, Cy y*t — 5y?0 4 ... — 4928y — 1024
C6,Cr,C8 v+ 26020 + -+ 10y — 1
€10, C11
C12 y?t —66y%0 + - 4+ 126y — 1




Solutions to I}

(vi) Complex Volumes and Cusp Shapes

V=1(vol + y=1C)

Cusp shape

u = 0.458142 4 0.8335481
a= 0.677568 — 0.3394141
b= —0.773041 + 0.9288501

4.17175 — 1.610491

8.87690 — 1.724921

u = 0.458142 — 0.8335481
a= 0.677568 4 0.3394141
b= —0.773041 — 0.9288501

4.17175 4+ 1.610491

8.87690 4 1.724921

u=0.334381 4 0.7735601
a= 1.290350 — 0.3761461
b= —0.805389 — 0.8735261

4.35172 + 4.345131

10.07573 — 8.032551

u= 0.334381 — 0.7735601
a= 1.290350 4 0.3761461
b = —0.805389 + 0.8735261

4.35172 — 4.345131

10.07573 4+ 8.032551

u= 1216790+ 0.2123531
a= 1211710+ 0.2678911
b= —0.377864 — 0.8545361

1.30694 + 1.638241

1.29573 + 4.223991

u= 1.216790 — 0.212353]
a= 1211710 —0.2678911
b= —0.377864 + 0.8545361

1.30694 — 1.638241

—1.29573 — 4.223991

0.097170 + 0.4037881

a 0.57317 4+ 1.417051 —1.22812 4 1.668031 2.33962 — 5.969531
b= 10.207107 + 0.8296591
u= 0.097170 — 0.4037881

a 0.57317 — 1.417051 —1.22812 — 1.668031 2.33962 + 5.969531
b= 10.207107 — 0.8296591

u = 0.381501

a= 0.337636 0.708376 14.4470

b= 10.264712

u = —0.02913 + 1.628161
a = —0.961297 4 0.3429591
b= 1.038150 — 0.5135881

—10.09800 — 1.806251

3.06957 4 1.661151




Solutions to I7*

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

Cusp shape

= —0.02913 — 1.628167
—0.961297 — 0.3429591
1.038150 + 0.5135881

—10.09800 + 1.806251

3.06957 — 1.661157

—0.38269 + 1.611741
0.856171 + 0.5516131
= —1.005420 — 0.4676511

—10.43370 — 7.891661

3.87913 4 3.106401

= —0.38269 — 1.61174]
= 0.856171 —0.5516131
= —1.005420 + 0.4676511

—10.43370 + 7.89166.1

3.87913 — 3.106401

= 0.10115 4 1.673091
—1.266450 + 0.1244621
0.725547 + 1.1937901

—12.24280 + 4.612651

1.46303 — 2.550911

0.10115 — 1.673091
—1.266450 — 0.1244621
0.725547 — 1.1937901

—12.24280 — 4.612651

1.46303 + 2.550911

—0.49023 + 1.637791
= 1.53317 4 0.261331
= —0.694270 + 1.1774601

—12.6524 — 14.06191

2.23345 4 6.953341

= —0.49023 — 1.637791
= 1.53317 — 0.261331
= —0.694270 — 1.1774601

—12.6524 + 14.06191

2.23345 — 6.953341

= —0.265665 + 0.100260.1
= —3.22189 + 1.300881
= 0.565254 — 0.8572271

0.38970 — 2.248261

1.51589 + 3.882421

= —0.265665 — 0.1002601
= —3.22189 — 1.300881
= 0.565254 + 0.8572271

0.38970 + 2.248261

1.51589 — 3.882421

= —0.23068 + 1.778931
= —0.111321 — 0.2701801
= —0.012425 — 1.3455301

> Q& €| & €|l & €| Q& €| 2 &) Q@ & @ €|l & €|l & &> & &
I

—17.3796 — 4.80171

—0.50589 + 2.166881




Solutions to I Vv—1(vol +/—1CS) Cusp shape

u = —0.23068 — 1.778931
a = —0.111321 + 0.2701801 | —17.3796 + 4.80171 | —0.50589 — 2.166881
b= —0.012425 + 1.3455301




II.
I¥ = (2u"+5ub+- - -4+ 7b+1, —19u"—36u8+---+14a—3, ud+2u"+- - -+3u+2)

(i) Arc colorings

0
ail = \u
fru’ + P o4 Put
i e R L
1
a7 = _u2
0.785714u™ + 1.71429u8 + - - - + 8.64286u + 3.64286
u7+$u6+_._+7775u+270
as = —%u7—$u6+~ ~—3u—%
0.785714u™ + 1.57143ub + - - - + 7.78571u + 2.21429
a1 = f%u7f%u6+'~f§uf$
§u7+§u6+---+%u+%5
G4 = —%u7—%u6+~-~—%u—7
—U
a10 = \ud +u
w2 +1
ag = \ —yt — 242
5 3 9 31
T TR
G9= \ gz —Fut--tgu—73
0.785714u™ + 1.57143ub + - - - + 7.78571u + 2.21429
12 = —%u7—%u6+-~-—%u—%
(ii) Obstruction class = —1

(iii) Cusp Shapes = 2u” + 2ub + Lu® 4 Byt 4 1283 4 9042 4 88y 4 T4



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
€1,¢4 (u* + 2u® + 3u? + u + 1)?
Ca2, Cs (u* +u? —u 4 1)?
c3, Co (u* +u? +u+1)?
€6,€7, 8 u® + 2u” + 5u8 4+ 10u® + 12u* + 1203 4 1142 + 3u + 2
€10, C11
c12 u® + 6u” + 9u® — 6u’® + 6u* + 80u® + 97u? + 35u + 4




(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
c1cs (' +20° + 7y + 5y + 1)
€2,€3,C5 (y* +2y° +3y% +y + 1)?
cy
€6, €75 €8 y® + 6y7 + 9y° — 63° + 6y* + 80y® + 97y% + 35y + 4
€10, C11
c12 y® —18y" + .- — 449y + 16

10



(vi) Complex Volumes and Cusp Shapes

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

0.003353 + 1.1534701
0.283780 — 0.4860901 | —2.30977 + 1.397091 7.77019 — 3.867361
0.547424 + 0.5856521

0.003353 — 1.1534701
0.283780 + 0.4860901 | —2.30977 — 1.397091 7.77019 + 3.867361
0.547424 — 0.5856521

—1.281480 + 0.4827561
1.44914 — 0.476511 —5.91490 — 7.643381 2.22981 + 6.510871
—0.547424 + 1.1208701

—1.281480 — 0.4827561
1.44914 + 0.476511 —5.91490 + 7.643381 2.22981 — 6.510871
= —0.547424 — 1.1208701

= —0.046668 + 0.5122751
—2.11815 + 3.036691 —2.30977 — 1.397091 7.77019 + 3.867361
0.547424 — 0.5856521

—0.046668 — 0.5122751
= —2.11815 — 3.036691 —2.30977 + 1.397091 7.77019 — 3.867361
0.547424 + 0.5856521

0.32480 4 1.709941
1.135230 — 0.382122] | —5.91490 + 7.643381 2.22981 — 6.510871
—0.547424 — 1.1208701

0.32480 — 1.709941
1.135230 + 0.382122] | —5.91490 — 7.643381 2.22981 + 6.510871
= —0.547424 + 1.1208701

> 8 €|l & €| & 8|l & €| & €| & €| & &8> & &
|
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IIL. I¥ = (—a®+2au+b+2a—2u—1, —3a®u+9a’u+---—2a+1, u?>+1)

(i) Arc colorings

a
a2—2au—2a+2u—|—1>

as =

a® —2a%u —2a% + 2au+a+1
—au+3ad*u—3a® —au+6a—u—4

—a3u + 4a®u — 2a® — 5au + 6a + 3u — 4)

(
(
(
(
asz = ( adu — 3a’u + 4a® — 8a + 2u + 6
(
(
(
(
(

—ddu+ad+aPu—5a®+au+T7a—u—3
—a3u+3a?u —3a® —au+6a —u—4

(ii) Obstruction class =1

(iii) Cusp Shapes = 4a3u — 12au + 8a? + 12au — 16a — du + 12

12



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
€1, ¢4 (u* —u® + 3u? — 2u + 1)?
C2 (ut —u? +u? +1)2
c3,Cy ud —b5ul + Tut — 202 + 1
Cs (U4 +u3 +u2 + 1)2
CG,C’?,CS (U2 + 1)4
€10, C11
8
C12 (u + 1)

13



(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
c1cs (' +59° + 7y + 2y + 1)
C2,Cs (y* +9° +3y* + 2y + 1)
c3,Cy (y* — 5y + 7y? — 2y + 1)?
CG,C?,CS <y+1)8
€10, C11
C12 (y —1)°

14



Solutions to I3

(vi) Complex Volumes and Cusp Shapes

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

Cusp shape

1.0000001
0.674360 — 0.3992321
—0.851808 + 0.9112921

3.50087 — 3.163961

3.82674 4 2.564801

1.0000001
1.325640 — 0.3992321
—0.851808 — 0.9112921

3.50087 + 3.163961

3.82674 — 2.564801

1.0000001
0.59947 + 1.899231
0.351808 — 0.7203421

—3.50087 — 1.415101

0.17326 4 4.908741

1.0000001
1.40053 + 1.899231
0.351808 + 0.7203421

—3.50087 + 1.415101

0.17326 — 4.908741

— 1.0000001
= 0.674360 + 0.3992321
—0.851808 — 0.9112921

3.50087 + 3.163961

3.82674 — 2.564801

— 1.0000001
= 1.325640 + 0.3992321
—0.851808 + 0.9112921

3.50087 — 3.163961

3.82674 4 2.564801

— 1.0000001
0.59947 — 1.899231
0.351808 + 0.7203421

—3.50087 + 1.415101

0.17326 — 4.908741

— 1.0000001
1.40053 — 1.899231
0.351808 — 0.7203421

—3.50087 — 1.415101

0.17326 4 4.908741

15



IV. I} = (3642u' + 10715u'? + - - . 4+ 16346b + 454, —9302u'! + 5482u'0 +
oo+ 277882a — 125487, ul? + 3u'l + ... + 26u + 17)

(i) Arc colorings

o ()

0
ailr = \u
0.0334746u'! — 0.0197278u'° + - - - + 2.00276w + 0.451584
az =\ —0.222807u!t — 0.655512u10 + - - - — 1.99700u — 0.0277744
1
a7 g _u2
0.128213u!! + 0.278557u'® + - - - — 4.21560u — 3.08761
as = \ —0.0231249u'! — 0.186651u'% + - - - — 0.439557u — 0.366145
0.0932842u1 + 0.0428527u10 + - - - — 4.81556u — 3.27790
a3 = \ —0.0855255u!! — 0.333170u10 + - .. — 1.36376u — 0.854154
0.125996w'! + 0.290076u'° + - - - + 3.62135u + 1.59297
a1 = \ —0.0671724u'! — 0.113606u:'° + - - - — 0.562523u — 0.0635630
0.105088u!! + 0.0919059u:1° + - .. — 4.65516u — 3.45376
ag = \ —0.0231249u'! — 0.186651u0 + - - - — 0.439557u — 0.366145
—U
a0 = \ud+u
u? 41
ag = —ut — 22
—0.00373900u! + 0.0559554u19 + - - - + 0.431964u + 1.46531
ag = 0.0879114u'! + 0.316714u'® + - - - + 1.68292u + 0.141931

0.125996u'! + 0.290076u:1° + - - + 3.62135u + 1.59297
a12 = \ —0.0141931u'! — 0.0431298u' + - - - — 0.706289u — 1.55806

(ii) Obstruction class = —1

(iii) Cusp Shapes — 2796u11 + 10892u10 + 339%56’[1,9 + 7657932u8 + 148151%47154,&7 + 12??38116 +
226188u5 4 193280u4 + lﬁig%0u3 4 68'/167(?8u2 4 44§o82u+ 442%
8173 8173 8173 8173 8173 8173

16



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
€1,¢4 (ub + 3u® + 4u* + 2u® + 1)?
Ca2, Cs (ub 4+ u® + 2u* + 2u3 + 2u® + 2u + 1)?
c3,Cy (u6 —ud +2ut — 2B+ 2P — 2u+ 1)2
Ce,C7,C8 u12+3u11 ++26U+17
€10, C11
12 11
c12 w4+ 13u" + -+ -+ 1092u + 289

17



(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
c1, ¢ (v° —y° +4y" — 20" +8y° +1)?
C2,C3,Cs5 (y6 + 3y5 + 4y4 + 2y3 + 1)2
C9
€6, €7 C8 Y12 + 13y 4 - 1092y + 289
€10, C11
Ci2 y'? —19y" + .. — 7564y + 83521

18



(vi) Complex Volumes and Cusp Shapes

Solutions to I}

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

Cusp shape

u = —0.942355 + 0.4992381
a= 1.51895+0.473061
b= —0.713912 — 0.3058391

—3.55561 — 2.828121

5.50976 4 2.979451

u = —0.942355 — 0.4992381
1.51895 — 0.473061
b= —0.713912 + 0.3058391

—3.55561 + 2.828121

5.50976 — 2.979451

0.343993 + 0.7843201
a = —3.38338 — 0.255971
b= 0.498832 + 1.0013001

u =

—3.55561 + 2.828121

5.50976 — 2.979451

u= 0.343993 — 0.7843201
a = —3.38338 + 0.255971
0.498832 — 1.0013001

—3.55561 — 2.828121

5.50976 4 2.979451

0.072139 + 1.2210007
—0.36108 — 1.667881
0.498832 — 1.0013001

—3.55561 — 2.828121

5.50976 4 2.979451

0.072139 — 1.2210007
= —0.36108 + 1.667881
= 0.498832 + 1.0013001

—3.55561 + 2.828121

5.50976 — 2.979451

= —0.98583 + 1.051291

0.337035 + 0.3951581 | —7.69319 —6 —1.019511 + 0.101
= —0.98583 — 1.051291
= 0.337035 — 0.3951581 | —7.69319 —6 —1.019511 + 0.101

—0.284920 + 1.1151401

0.18858 + 1.498201
0.690257 — 0.1634781
—0.713912 + 0.3058391

—3.55561 + 2.828121

5.50976 — 2.979451

0.18858 — 1.498201
= 0.690257 4+ 0.1634781

b
U
a
b
U
a
b
U
a
b= —0.284920 — 1.1151407
U
a
b
U
a
b
U
a
b= —0.713912 — 0.3058391

—3.55561 — 2.828121

5.50976 4 2.979451

19



Solutions to I}

V=1(vol + v=1C)

Cusp shape

= —0.17653 + 1.686741
0.786457 + 0.5148161
—0.284920 4 1.1151401

—7.69319

—6 —1.019511 4 0.101

—0.17653 — 1.686741
= 0.786457 — 0.5148161

U
a
b
U
a
b= —0.284920 — 1.1151407

—7.69319

—6 — 1.019511 4 0.101

20



V. I =(b+2a+2, 4> +10a+ 7, u+1)

(i) Arc colorings

(
(
(

o ( 3
o= (%)
(

(

(

(

(

ayp =

(ii) Obstruction class =1

_ 31 59
(iii) Cusp Shapes = S a + %

21



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
2
C1,C4,Cs u®—u—+1
€2 u? +u41
C3, C9 u2
X 1)2
C65CT, C8 (u+1)
—1)2
€10, C11, C12 (u )

22



(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
C1,C2,C4 y2+y+1
Cs
2
€3,C9 Y
Ce, C7,C8 (y_ 1)2
€10, C11, C12

23



(vi) Complex Volumes and Cusp Shapes

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

u = —1.00000
a = —1.250000 + 0.4330131 1.64493 — 2.029881 10.12500 + 6.711701
b= 0.500000 — 0.8660251

u = —1.00000
a = —1.250000 — 0.4330131 1.64493 + 2.029881 10.12500 — 6.711701
b= 0.500000 + 0.8660251

24



VI. u-Polynomials

Crossings u-Polynomials at each crossing
— (u? —u+ 1) (u* —u® + 3u? — 2u + 1)*(u? + 2u® + 3u® + u + 1)?
((u® 4 3u® + dut + 20 + 1)) (u? + 8u®0 4 - - + 145u — 16)
o (w? +u+ D +u® —u+1)%(u* —ud +u? +1)°
(b w4 2ut 4 203 + 20+ 2u + 1)) (200 4+ 9u — 4)
¢s, Co w?(ut +u? +u4 1) (ub —u® + 2ut — 20 4 20 — 2u +1)2
(u® = 5ul 4 Tut — 20 + 1) (u! +3u® - — 8u — 32)
s (w? —u+ D (u* +u® —u+ 1) (u* +u® +u? +1)°
(w8 w4 2ut 4 203 + 202 + 2u + 1)) (6 200 4+ 9u — 4)
(u+1)*(w® +1)"
C6, C7,C8
(u® 4 2u” + 5ub + 1065 + 120 + 1203 + 110u% + 3u + 2)
(A 3urt 4 260+ 17) (uP = 200 4 5w — 1)
(u—1)%(u® +1)*
€10, €11 8 7 6 5 4 3 2
c(u® + 2u’ 4 5u’ 4+ 10u” + 120 4+ 12u° + 11u” + 3u + 2)
S+ 3uM 4+ 2604+ 17) (WP = 20*0 4 - 450 — 1)
1o (u— 1)) (u+1)8u® +6u” + - - + 35u + 4)

S(u'? 4 13ut 4 - 10920 + 289) (u?t + 2660 + - 4 10u — 1)

25



VII. Riley Polynomials

Crossings Riley Polynomials at each crossing

c1. (W +y+ Dy +20° + Ty + 5y + 1)%(y* +5y° + Ty? + 2y + 1)°
(W =yt =20 + 87 + 1)) (v + 1250 + -+ + 51681y — 256)

Co s WP +y+ D+  +37 + 20+ D2y + 2° + 3% +y + 1)°
(W 43y + 4yt + 2% + 1)) (7! +8y*° + - -+ + 145y — 16)

cs. o iyt =5y° + Ty = 2y + 1)yt + 207 + 3y +y + 1)°
(W0 +3y° + 4yt + 207 + 1)) (7 — 5y + - — 4928y — 1024)

C6,Cr, C8 (y—DH)(y+ 13 +6y" + - + 35y +4)
€10, 11 Syt 4 13yt 4 - 41092y + 289) (2t + 26520 + - + 10y — 1)
1 ((y = 1)")(y° — 18y" + -~ — 449y + 16)

(1% = 19yt 4 - — 7564y + 83521) (1! — 6650 + -+ - 4+ 126y — 1)
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