1210247 (K12n0947)

Linearized knot diagam

T~

3 5 8 2 11 10 12 4 5 6 8 7

(b ) e e e e e e e

\_ / Solving Sequence
1

51136 >2—>1—>4->10>7-—>9 >8> 12> C3,Cr, 11
A knot diagranﬂ ¢~ €2 €1 €4 Cp C¢ C9g €8 Ci2

Ideals for irreducible component#ﬂ)f Xpar

I = (=3u'" +3u® 4+ + 320+ 11, 290" + 700 + -+ 64a + 79, u'® + 130+ Fu—1)
I¥ = (—345563974u'® — 637671531u'® + - - - + 3761745161b + 3368246020,
218432404611 4 2844259498118 + - - - 4+ 63949667737a — 48916675361,
u? 4+ 20 4 — 4u +17)
I =(b+1, u* +2a+u+3, v’ +2u—1)
I = (a®u — 2a® — 4au + 5b + 3a — 5, a® + 3a*u — 2a*> —au —a —u — 2, u? +1)
=0+, v +u*+at+u+2, vt +ud+2u”+2u+1)

* 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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L I = (—3u'" +3u'® + ... + 320+ 11, 294" + Tu'® 4 ... + 64a + 79, u'® +
13ul + .-+ u—1)

(i) Arc colorings

—0.453125u'” — 0.109375u'6 + - - - — 5.84375u — 1.23438
0.0937500u'" — 0.0937500u!6 + - - - — 0.812500u — 0.343750

—0.359375u'" — 0.203125u'¢ 4 - - - — 6.65625u — 1.57813
0.0937500u'" — 0.0937500u'° + - - - — 0.812500u — 0.343750

0.640625u!” — 0.296875u'6 + - .. — 5.59375u — 1.17188 )
4

—0.406250u'" — 0.0937500u6 + - - - — 0.562500u — 0.843750

(
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(ii) Obstruction class = —1

22 42
(iii) Cusp Shapes = 223u!'7 — 23416 ... 4 2214 — 205



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
1 u'® + 4u'" + - 4 25Tu + 16
Co,Cy u® — 4+ 4+ 13u—4
cs, s u® 4+ 3u” 4 -+ 232u + 32
Cs, Ce, C7 W13+ —1
€10, C11, C12
Co u'® — 6u'’ + - — 256u — 256




(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
c1 y'® + 24y - — 22945y + 256
2,4 yt® — 4yl ... — 25Ty + 16
c3,Cs y'® — 21y + ... — 10560y + 1024
C5,Ce, C7 y18+26y17+711y+1
C10,C11, C12
Co y'® + 26y + - -+ — 98304y + 65536




Solutions to I}

(vi) Complex Volumes and Cusp Shapes

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

Cusp shape

u= 0.513277 4 0.6155311
a= 0.69273 — 1.300241
b= 10.926284 + 0.8967651

5.03715 — 4.733081

—6.17449 4 6.986541

u= 0.513277 — 0.6155311
a= 0.69273 + 1.300241
b= 10.926284 — 0.8967651

5.03715 + 4.733081

—6.17449 — 6.986541

u= 0.322723 4+ 0.6417381
a = —0.511493 + 0.4697181
b= 10.907757 — 0.8521291

5.02936 4 1.723151

—6.30423 4 2.058541

u= 0322723 — 0.641738]
a = —0.511493 — 0.4697181
b= 10.907757 + 0.8521291

5.02936 — 1.723151

—6.30423 — 2.058541

u=0.20594 + 1.418321
a= 0.550117 — 0.4639991
b= 0.820288 + 0.2981281

8.20719 — 5.814881

1.58758 + 8.214761

u=0.20594 — 1.418321
a= 0.550117 4 0.4639991

8.20719 + 5.814881

1.58758 — 8.214761

b= 0.820288 — 0.2981281

u = —0.559591

a= 1.08527 —1.10260 —8.67790
b= 0.320915

u = —0.274931 4 0.2757991
a= 0.85438 — 1.343191
b= —0.518997 4 0.250386.1

—0.591534 4 0.9155221

—8.76058 — 7.516111

u = —0.274931 — 0.2757991
a= 0.85438 + 1.343191
b= —0.518997 — 0.2503861

—0.591534 — 0.9155221

—8.76058 4 7.516111

u = —0.04969 + 1.632631
a = —0.017613 — 0.8747191
b= —1.39382 + 0.444071

9.47411 + 1.715651

—2.49915 — 0.685251




Solutions to I}

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

Cusp shape

u = —0.04969 — 1.632631
a = —0.017613 + 0.8747191
b= —1.39382 — 0.444071

9.47411 — 1.715651

—2.49915 + 0.685251

—0.39884 + 1.633291
0.30757 + 1.530031
1.25592 — 0.960971

—19.6148 + 12.89431

—2.00648 — 5.583951

—0.39884 — 1.633291
= 0.30757 — 1.530031

U
a
b
U
a
b= 1.25592 + 0.960971

—19.6148 — 12.89431

—2.00648 + 5.583951

0.16134 + 1.674691
0.135382 + 1.2321901
b= —0.453358 — 1.0884301

u =

a =

12.98160 — 4.390491

—1.06537 + 2.812981

u= 0.16134 — 1.674691
a= 0.135382 — 1.2321907
b = —0.453358 + 1.0884301

12.98160 + 4.390491

—1.06537 — 2.812981

uw= 0.264194
a = —3.30167
b=-1.07735

—2.03333

1.10900

u = —0.33212 + 1.720121
a = —0.652868 — 0.8202971
b= 0.83415+ 1.300117

—18.1326 + 4.78051

—0.86783 — 1.394951

u = —0.33212 — 1.720121
a = —0.652868 + 0.8202971
b= 0.83415 —1.300117

—18.1326 — 4.78051

—0.86783 + 1.394951




II. 1
(—3.46 x 10842 —6.38 x 108w '8 4. ..+ 3.76 X 109b+3.37 x 10°, 2.18 x 100 1? 4
2.84 x 1019418 + ... 4+ 6.39 x 10'% — 4.89 x 100, u20 4+ 241% + ... — 4u 4+ 17)

(i) Arc colorings

0
ailr = \u
—0.341569u'° — 0.444765u' + - -
a3 = \ 0.0918627u'® + 0.169515u'® + - - -
1
ag = u2
—0.249707u® — 0.275251u® + - -
az =\ 0.0918627u1° + 0.169515u18 + - - -
0.0321030u'? + 0.154890u'8 + - -
a1 = \0.0116403u"® + 0.0303223u'8 + - - -
—0.274136u" — 0.394973u!8 + - .-
as = 0.105172u'° +0.211195u!'8 + - -
U
aio = \ud +u
uw? +1
ar = U4 + 2U2
u? + 2u
ag = \ud4u
0.0540994u:'° + 0.0710831%u'8 + -
ag = \ —0.0628232u® — 0.0347199u!3 + -
—0.0217078u" + 0.0194076u'® +
a12 = \ —0.0538109u'° — 0.135483u'® + -
(ii) Obstruction class = —1

687646779

— 6.80195u +- 0.764925
+ 1.48236u — 0.895395

— 5.31959u — 0.130470
+ 1.48236w — 0.895395

- — 1.20856u + 1.30329
— 0.600017u + 0.446055

— 4.73485u — 0.948502
+ 1.77125u — 1.07336

)

-+ 0.210536w + 1.58028
-+ —1.06815u + 1.63097

<o — 3.38491wu + 1.15498
- —0.176349u — 0.148305

7942008906

(iif) Cusp Shapes = 3767-06

19 | 3390901343, 18 | .., 12009014830
ut+t e v ot

3761745161 3761745161



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
! (u'® +u? + 10u® + 110" + 26u® + 30u° + u* — 14u® 4 3u® — 2u + 1)2
c2,C4 (u' —3u® + 4u® + u” — 60’ + 60 +ut — 2u® + 3u? — 2u +1)?
c3,Cg (ulo —u? — 7u® 4+ 8u” +13ub — 14u® — 2u* — 20 + 13w — 12u + 4)2
Cs5,Cq, C7 w0 4201 b Ay 417
€10, C11, €12
€9 (u® 4+ 2u° 4 - — 21u 4 17)?




(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
“ (' + 199"+ + 2y +1)°
C2,C4 (y'0 — oy +10y8 — 11y" + 2635 — 30° + y* + 149> + 3y + 2y + 1)?
s, C8 (y'0 —15y° + -+ — 40y + 16)?
0T 20 418yt 4 4 1480y + 289
€10, C11, C12
Co (y' + 263" + - - - + 2925y + 289)?




Solutions to I3

(vi) Complex Volumes and Cusp Shapes

V=1(vol + y=1C)

Cusp shape

0.598226 + 0.7868651
= 0.005030 + 0.1554161
—0.076965 — 0.6570591

4.43566 — 1.460731

—1.34069 + 3.286441

0.598226 — 0.7868651
0.005030 — 0.1554161
—0.076965 + 0.6570591

4.43566 + 1.460731

—1.34069 — 3.286441

—0.014778 + 1.1792701
0.90480 + 1.656501
—1.016000 — 0.2116241

1.39065 — 0.795911

—8.77960 — 0.811551

—0.014778 — 1.1792701
0.90480 — 1.656501
—1.016000 + 0.2116241

1.39065 + 0.795911

—8.77960 + 0.811551

—1.077400 4 0.5913201
0.927031 + 0.7549401
1.12142 — 1.036171

12.6890 + 7.40681

—3.25674 — 4.410381

—1.077400 — 0.5913201
0.927031 — 0.7549401
1.12142 + 1.036171

U
a
b
U
a
b
U
a
b
U
a
b
U
a
b
U
a
b

12.6890 — 7.40681

—3.25674 + 4.410381

u = —1.033740 + 0.7544041
a = —0.0441939 — 0.03006351
b= 0.98889 + 1.134811

13.15130 — 0.502531

—2.50299 — 0.087731

u = —1.033740 — 0.7544041
a = —0.0441939 + 0.03006351
b= 0.98889 —1.134811

13.15130 + 0.502531

—2.50299 + 0.087731

= —0.220229 + 1.2631801
0.634760 + 0.6737051
0.482659 — 0.4107261

2.87696 + 2.812071

—3.11998 — 4.643911

0.634760 — 0.6737051

U
a
b
uw = —0.220229 — 1.2631801
a
b 0.482659 + 0.4107261

2.87696 — 2.812071

—3.11998 + 4.643911
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Solutions to I3

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

Cusp shape

= 0.661189 + 0.2529821
1.093740 + 0.3378931
0.482659 + 0.4107261

2.87696 — 2.812071

—3.11998 + 4.643911

0.661189 — 0.2529821
1.093740 — 0.3378931
= 0.482659 — 0.4107261

2.87696 + 2.812071

—3.11998 — 4.643911

—0.208282 +- 0.6502381
= —3.22497 — 1.663041

1.39065 + 0.795911

—8.77960 + 0.811551

= —0.208282 — 0.6502381
= —3.22497 4 1.663041
—1.016000 — 0.2116241

1.39065 — 0.795911

—8.77960 — 0.811551

0.065595 + 1.3614501
0.719320 — 1.1664501
—0.076965 + 0.6570591

4.43566 + 1.460731

—1.34069 — 3.286441

0.065595 — 1.3614501
= 0.719320 + 1.1664501

u
a
b
u
a
b
u
a
b= —1.016000 + 0.2116241
u
a
b
u
a
b
u
a
b= —0.076965 — 0.6570591

4.43566 — 1.460731

—1.34069 + 3.286441

u= 0.17643 + 1.614601
a = —0.17553 — 1.655331

1.12142 + 1.036171

12.6890 — 7.40681

—3.25674 + 4.410381

= 0.17643 — 1.614601
—0.17553 + 1.655331
1.12142 — 1.036171

12.6890 + 7.40681

—3.25674 — 4.410381

0.05299 + 1.638071
—0.63412 + 1.331061
0.98889 — 1.134811

13.15130 + 0.502531

—2.50299 + 0.087731

0.05299 — 1.638071
—0.63412 — 1.331061
0.98889 4 1.134811

b
U
a
b
U
a
b
U
a
b

13.15130 — 0.502531

—2.50299 — 0.087731
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L. 1 = (b+ 1, v>* + 2a +u + 3, u® +2u — 1)

(i) Arc colorings

0
ailr = \u
1 1 3
(‘2“2 U~ 2)
az = -1
1
a’6 = u2
1 1 5
(—2“2 T a2u— 2)
ag = —1
-1
ay = 0
1 1 3
(‘2“2 U~ 2)
aq = —1
U
a0 =\ —u+1
u? +1
ar = U
1
a9 = \—u+1
1
a8 = \—~u+1

(ii) Obstruction class =1

(iii) Cusp Shapes = —23¢? — Ly — 11

12



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
C1,C2 (u—1)3
cs3,C8 u?
€4 (u+1)°
Cs,Cg, CT w4 2u—1
9 u® + 3u® + 5u + 2
€10, C11, C12 ud +2u+ 1

13



(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
C1,C2,C4 (y_ 1)3
C3,C8 y3
Cs,Cg, C7 y3+4y2+4y71
€10, C11, C12
€9 y? +y? + 13y — 4

14



(vi) Complex Volumes and Cusp Shapes

Solutions to I3

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

Cusp shape

uw = —0.22670 + 1.467711
a = —0.335258 — 0.4011271

b

1.00000

7.79580 + 5.137941

—3.98417 + 0.122901

u = —0.22670 — 1.467711
a = —0.335258 + 0.4011271

7.79580 — 5.137941

—3.98417 — 0.122901

b = —1.00000

= 0.453398
a = —1.82948 —2.43213 —20.2820
b = —1.00000

15



IV.
I} = (a®u—2a® —4au+5b+3a—5, a®+3a?u—2a®> —au—a—u—2, u?+1)

(i) Arc colorings

ag =

ayp =

-1

ag = 1.2, _ 4 . 2,22

8 sa‘u 5au—+— 5a 5a
—U

12 = —%a2u—%au+-~-+%a+2

(ii) Obstruction class =1

(iii) Cusp Shapes = —1a%u + 3a® + Lau — 24

16



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
! (u® —u? +2u —1)?
C2 (u® +u? —1)?
c3,Cs wl —3ut +2u% +1
€4 (u? —u? +1)?
65706707 (u2 +1)3
€10, C11,C12
Cg uﬁ

17



(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
€1 (v° +3y* +2y - 1)°
c2, ¢4 v’ —y* +2y —1)°
€3, C8 (v° = 3y* +2y+ 1)

05766707 (y+1)6
C10,C11, C12

(&) 6

18



Solutions to I}

(vi) Complex Volumes and Cusp Shapes

V=1(vol + y=1C5)

Cusp shape

U = 1.0000001
a= 0.684841 — 1.0825001
b= 0.877439 + 0.7448621

6.31400 — 2.828121

—0.49024 + 2.979451

U= 1.0000001
a = —0.439718 + 0.4072211

6.31400 + 2.828121

—0.49024 — 2.979451

b= 0.877439 — 0.7448621
U= 1.0000001
a= 1.75488 — 2.32472] 2.17641 —7.01951 4 0.1
b= —0.754878
U= — 1.0000001

a= 0.684841 + 1.0825001
b= 0.877439 — 0.7448621

6.31400 4 2.828121

—0.49024 — 2.979451

U= — 1.0000001
a = —0.439718 — 0.4072211

6.31400 — 2.828121

—0.49024 + 2.979451

b= 0.877439 + 0.7448621

U= — 1.0000001

a= 1.75488 + 2.324721 2.17641 —7.01951 4+ 0.1
b= —0.754878

19



V.I!=(b+1, v *+u’ +a+u+2, u* +ud+ 2u? +2u+1)

(i) Arc colorings

(

(

(
e
o= (‘012

(
(
(
(
(

ay4 =

(ii) Obstruction class =1

(iii) Cusp Shapes = —4u® — 4u — 9

20



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
C1,C2 (u—1)*
cs3,C8 u?
Cyq (u+1)4
Cs,C6,C7 W ud 20+ 2u+1
9 (u? —u+1)2
€10, C11, C12 ut —u? 4+ 2u® - 2u+1

21



(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
C1,C2,C4 (y_ 1)4
C3,C8 y4
Cs,Cq, C7 y4+3y3+2y2+1
€10, C11, C12
c (v +y+1)°

22



(vi) Complex Volumes and Cusp Shapes

Solutions to I¥ vV—1(vol +/—=1C8S) Cusp shape
u = —0.621744 + 0.4405971
a = —1.69244 — 0.318157 1.64493 + 2.029881 | —7.00000 — 3.464101
b = —1.00000
u = —0.621744 — 0.4405971
a = —1.69244 4+ 0.318151 1.64493 — 2.029881 | —7.00000 + 3.464101
b = —1.00000

uw= 0.121744 4 1.3066201
a= 0.192440 4 0.5478771 1.64493 — 2.029881 | —7.00000 + 3.464101
b = —1.00000

u= 0.121744 — 1.3066201
a= 0.192440 — 0.5478771 1.64493 + 2.029881 | —7.00000 — 3.464101
b = —1.00000

23



Crossings

VI. u-Polynomials

u-Polynomials at each crossing

C1

(u—1)7(u* —u?+2u— 1)
(u' + 0 + 100" + 110"+ 26u° + 300 +ut — 1w + 3u” — 2u+1)°
) (u18+4u17+"’+257u+16)

C2

(u—1)"(u® +u? —1)2
(' =30 + 40+ u” — 6uS + 6u 4 ut — 20 + 3u? — 2u+ 1)?
c(u'® = 4urT 4 4 13u — 4)

C3,C8

u” (u® — 3ut 4 2u® 4 1)
(' — w® — Tu® 4 8u7 + 1308 — 140® — 2u* — 2P + 130 — 12 + 4)°
(' 4 3ulT 4 4 2320 4 32)

Cq

(u+1)7(u® —u? + 1)
(' =30 + 40+ u” — 6uS + 6u 4+ ut — 2u® + 3u? — 2u+ 1)?
c(u'® —4urT 4 4 13u — 4)

Cs5,Ce,C7

(W + D)W +2u— D) +u® 4+ +2u+ 1) (u'® + 136+ u—1)
(w42 o —du 1)

Cg

ul(u? —u+1)2(u? + 3u? 4+ 5u + 2)(u' + 2u” + -+ — 21u + 17)?
(u'® —6ul” + - — 256u — 256)

€10, C11, C12

(W + 1)) (u* +2u+1D)(u? =+ =20+ 1) (u® + 13u'® + - +u—1)
(420t 4 —4u - 17)
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VII. Riley Polynomials

Crossings Riley Polynomials at each crossing
cl (v = DN+ 39> +2y — 1)*(y" + 199" + - - + 2y + 1)
(y*® 4 24y + -+ — 22945y + 256)
y (=17 —y*+2y—1)°
2, C4
(' =y 4+ 10y — 1197 + 2695 — 30y° + ¢yt + 14y° + 3y + 2y + 1)°
(Y 4y’ 4 - — 257y + 16)
e, c8 vy = 3y" + 2y +1)*(y"" — 15" + - — 40y + 16)
(y*® =21y 4 - — 10560y + 1024)
C5,C6, CT (y+ 152 + 492 + 4y — D(y* + 32 + 292 + 1)
€10, €11, C12 Syt 26yt 4 — 1y + 1) (¥ + 18y 4 - - + 1480y + 289)
co VP +y+ 1% + 97 + 13y — 4)(y'° + 26° + - - + 2925y + 289)°

(" + 26y + - - — 98304y + 65536)
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