12”0511 (K12n0511)

/Q ﬂ/ P REEESEESES

Solving Sequence

26—-6—-38->9—>1—->10—->4—>12—>7 —> 11 > €3,C6,C10
Cs C2 cg C1 Co C4 Ci12 C7 C11

A knot diagrarrﬂ

Ideals for irreducible component#ﬂ)f Xpar

I% =@ +3u® + 4+ 20+ u, 20 +uP + o+ 20— 17, uP + 50 4 18u + 4)
= (- u14+3u12— M 7010 4 200 4+ 9u® — 5u” — 9u + 5u’ + 6ut — 5ud — 3u? + b+ 2u +1,
utt — 3u® + ud + 6u” 3u6—7u5+5u4+5u3—5u2+a—3u+3,
—3u’ +u'? + 7wt — 2010 — 100° 4 5u® + 11u” — 6uS — 9u® + 6ut + 5ud — 4u? — 2u + 1)
I¥ = (—3393922u"a® — 6147191u"a® + - - - + 124394484 + 20529116, 2u’a® — 2u"a® + --- — 23a + 17,

u® —u” —u® 4 20 4+ ut — 2u® 4 2u — 1)

* 3 irreducible components of dim¢ = 0, with total 72 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.
It = (u®*+3u?3+- . -4+2b+u, 2u**+u?3+- .- 4+2a—17, u?5+5u*+- . -+18u+4)

(i) Arc colorings

o ()

a5 =

ag —
—Uu

aa = _ 3
3 u’ +u

—y? %u2‘3+ +22u+%
s = 1,24 "3,23 2 T
8 U S5U + U 5U

—%1134 — 20?3 4 + 42—3u + %
o = _ 1,24 3,23 _r2 1
9 U U + U SU

<
<
<
<
( 3
=)
<
<
<
<

Su?t + 16u + - 4+ Bu+ 2
o= \ 32 4 22 4 1by L 5

2 2 2

%u%—i—%u”’—i—m—k%u—&—?
as= \—2u? -3 +... - Ju—1

—%u24—%7u23+- —%u—ﬁ
a2 =\ Ly 4 Ly» 4. A0y -3

90,24 4 BLy2 4 .. +%u+3
ar= \—Ju? —2u® 4+ + JTu+3

_31,24 _ 117,23 | _ 255, _
a —( 1 5423 M 1208 " 14)
11 §U —§u “r—TU—Ql
(ii) Obstruction class = —1

(iii) Cusp Shapes = —u?* — 9u?3 — 18u?? 4 8u?! + 661 + 40u'® — 108u'® — 139u'" +
116u!6 + 307u!® + 29u!* — 388u!'® — 280u'? + 239u!! 4 390u'? — 414 — 409u® — 21747 +
209uS + 339u® + 137u* — 7Tdu® — 126u? — T2u — 22



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
! u?® 4+ 9u* + ... — 36u+ 16
C2,C5 u?® +5ut -+ 18u+4
€3,C4,C8 uP —u?t e pu
€10

6, Co u®® F5u*t o 19u -1

cr,c1a u?® — 15u* + - 4 1280u — 256

i u® +19u** + - + 131072u + 65536




(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing

c1 y? + 15y* + .- - + 2544y — 256

c2,Cs y?® —9y*t + ... — 36y — 16

C3,Cy4,C8 y25_y24+_._+7y_1
€10

C6, Cy y?® + 1592 + - 4395y — 1

7, C12 y* —19y* + ... + 131072y — 65536
c11 Y — 39y* + ... + 31138512896y — 4294967296




Solutions to I}

(vi) Complex Volumes and Cusp Shapes

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

Cusp shape

1.022010 + 0.1284011
= —0.46250 — 1.36086.1
0.463679 — 0.7342521

—3.37093 — 3.235091

—5.61108 + 7.229851

1.022010 — 0.1284011
—0.46250 + 1.36086.1
0.463679 + 0.7342521

—3.37093 + 3.235091

—5.61108 — 7.229851

—0.607816 + 0.8645361
—1.47268 + 0.786891
1.19042 — 1.000821

—3.85370 — 9.168791

1.40851 + 4.091061

—0.607816 — 0.8645361
—1.47268 — 0.786891
1.19042 + 1.000821

—3.85370 + 9.168791

1.40851 — 4.091061

= —0.701915 + 0.8019421
1.143080 — 0.2161541
—0.667380 + 0.6876931

2.88462 — 2.987521

1.24178 + 4.929941

—0.701915 — 0.8019421
= 1.143080 + 0.2161541
—0.667380 — 0.6876931

2.88462 4 2.987521

1.24178 — 4.929941

—0.907357 4 0.5684541
0.534312 — 0.3540501
0.130379 — 0.7420121

—1.07299 + 2.192251

—2.62579 — 1.778171

—0.907357 — 0.5684541
0.534312 + 0.3540501
0.130379 + 0.7420121

—1.07299 — 2.192251

—2.62579 4 1.778171

—0.332071 + 0.816286.1
= —1.186400 — 0.6985231
0.916099 + 0.9275781

—5.43513 + 5.469121

0.78254 — 4.992051

—0.332071 — 0.8162861
= —1.186400 + 0.6985231
= 0.916099 — 0.9275781

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

—5.43513 — 5.469121

0.78254 4 4.992051




Solutions to I}

V=1 (vol + v/=1C5)

Cusp shape

0.771350 + 0.8201571
1.190320 + 0.4004791
—0.775875 4 0.0363621

3.94043 — 0.149351

4.83254 4 1.638941

0.771350 — 0.8201571
1.190320 — 0.4004791
—0.775875 — 0.0363621

3.94043 + 0.149351

4.83254 — 1.638941

—1.14488
= —0.0580320
0.402484

—2.58383

—9.25590

1.164980 + 0.1057111
0.110899 + 0.9718981
—1.02874 + 1.102761

—10.62140 — 8.070961

—4.98343 4 5.167421

1.164980 — 0.1057111
0.110899 — 0.9718981
—1.02874 — 1.102761

—10.62140 4 8.070961

—4.98343 — 5.167421

= —1.003900 + 0.7210681
—1.77847 + 0.867651
0.663062 + 0.7501451

1.96585 + 8.724771

—0.55953 — 10.185041

—1.003900 — 0.7210681
—1.77847 — 0.867651
0.663062 — 0.7501451

1.96585 — 8.724771

—0.55953 + 10.185041

—1.108570 + 0.5524021
—0.613758 — 0.7668141
—0.745695 + 0.9967701

—7.80108 — 0.441001

—3.37024 + 0.985351

—1.108570 — 0.5524021
—0.613758 + 0.7668141
—0.745695 — 0.9967701

—7.80108 + 0.441001

—3.37024 — 0.985351

0.970256 + 0.7742951
—1.083210 — 0.4413221
0.817211 — 0.1033051

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

3.34163 — 5.812401

4.36911 + 4.559471




Solutions to I}

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

Cusp shape

= 0.970256 — 0.7742951
—1.083210 + 0.4413221
0.817211 + 0.1033051

3.34163 + 5.812401

4.36911 — 4.559471

—1.065260 + 0.7108651
= 2.12764 — 1.034851
—1.23337 — 1.058151

—5.2477 + 15.02681

—0.46984 — 8.381631

= —1.065260 — 0.7108651

—1.23337 + 1.058151

—5.2477 — 15.02681

—0.46984 + 8.381631

—0.129278 4- 0.5167971
1.019780 + 0.0186901
—0.431034 — 0.4656421

0.243380 + 1.2192701

2.61337 — 5.641201

= —0.129278 — 0.5167971
1.019780 — 0.0186901
= —0.431034 + 0.4656421

U
a
b
U
a
b
U
a= 212764+ 1.034851
b
U
a
b
U
a
b

0.243380 — 1.2192701

2.61337 + 5.641201




II.
I¥ = (—u'*+3u'?+-. -+ b+1, v —3u’+---+a+3, u®—-3u®+...—2u+1)

(i) Arc colorings

- (1)
)
;)

a5 =
ag —

az =

)

“+3u —ul —6u + 3ub + 7ub — 5ut — 5ud + 5u? +3u—3)

ag = —3ul? 4. —2u—1
Uu 3u12+7u10+u 10u® — u” 4+ 12u8 + 2u® — 1lu* + 8u2 +u—4
ag = w —3ul? . —2u—1

ut e+ 2u—4

Mt —dul? . —2u—1

w20 —5u0 — o T —8uf — WS+t — WP —5ut+u+3

—uM +3ul? o+ 2ut 1

—uM + 20+ Bu—1

wld 4 20t — w9 — 4% 4+ u® + 407 — 3ub — 3w + 2ut + 20 — 2P+ 1

14+u13+ c42u? — 4u

wl — 20t 0 40 — u® — 4" 4+ 3u8 + 3w — 2ut — 2P+ 22— 1
—uMt 4+ ul 4 4 6u—1

ann =\ B 124 41

(o
(4
(o
(™
("
o= (i)
(
-
e
o

(ii) Obstruction class =1

(iii) Cusp Shapes = —11u'* — 2u!® + 30u'? — 6u'! — 65u'® + 8u? + 82u® — 35u7 —
82u8 + 37u® + 60u* — 36u> — 29u? 4+ 19u + 10



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing

! u'® —6uM 120 -1

C2 u® —3u . —2u—1

c3,C8 u a4 2u—1
C4, C10 u® —ut 4 —2u 41

& u® = 3u o —2u+1

Cp, Cy u® —u 4 du—1

7 u® —duM w1

ci1 u® — 160+ + 1lu—1

C12 u® 4t w41




(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
c1 Yyt 10y 4 48y — 1
C2,C5 P -6yt 12y -1
C3,Cy4,C8 y15_11y14_~_.._+4y_1
€10

Cp,Cy Yyt — 15y 84y — 1
7, C12 Yyt =16y - F 11y — 1
11 y'® =32y 4+ 119y — 1

10



Solutions to I3

(vi) Complex Volumes and Cusp Shapes

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

Cusp shape

0.610459 + 0.8189771
a= 0.845782 + 0.0406901
b = —0.828532 — 0.2889421

u =

4.08493 + 1.505451

8.35754 — 2.893391

uw= 0.610459 — 0.8189771
a= 0.845782 — 0.0406901
b = —0.828532 + 0.2889421

4.08493 — 1.505451

8.35754 + 2.893391

uw = —0.769013 + 0.7250231
a= 2.33071—0.734491
b= —1.393460 — 0.1822941

6.41341 + 0.875851

5.46284 4 0.511621

uw = —0.769013 — 0.7250231
a= 2.33071 + 0.734491
b= —1.393460 + 0.1822941

6.41341 — 0.875851

5.46284 — 0.511621

u=0.926602
a= 0.105302
b= 1.43340

1.68940

—5.69740

0.865065 + 0.6419151
a= 0.325602 + 1.3174201
0.034258 + 0.9195101

—2.70696 — 2.503591

—7.46265 + 2.732401

uw=0.865065 — 0.6419151
a= 0.325602 — 1.3174201
b= 0.034258 — 0.9195101

—2.70696 + 2.503591

—7.46265 — 2.732401

u = —0.841141 + 0.2681781
a = —2.21555 — 0.3884471
b= 0.099804 + 0.7284191

—4.83754 + 1.175741

—4.66883 — 5.447211

u = —0.841141 — 0.2681781
a = —2.21555 + 0.388441
b= 0.099804 — 0.7284191

—4.83754 — 1.175741

—4.66883 + 5.447211

u = —0.948405 + 0.6969881
a = —1.67918 + 1.385361
b= 1.44517 —0.158701

5.86123 + 4.568951

3.18547 — 5.681851

11



Solutions to I3

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

Cusp shape

u = —0.948405 — 0.6969881
a = —1.67918 — 1.385361
b= 1.44517 + 0.158701

5.86123 — 4.568951

3.18547 + 5.681851

u = —1.23026
a= 0.155877 —2.29287 19.0230
b= 0.554784

u= 1.047680 + 0.7120381
a = —0.996406 — 0.8633531
b= 0.745668 — 0.3999001

2.79145 — 7.253761

4.27394 4 8.385121

u= 1.047680 — 0.7120381
a = —0.996406 + 0.8633531
b= 0.745668 + 0.3999001

2.79145 + 7.253761

4.27394 — 8.385121

u= 0374372
a = —1.48310 3.70935 12.3780
b= —1.19401

12



III. I¥ = (—3.39 X 10%a3u” — 6.15 x 10%a?u” + -+ - + 1.24 X 107a 4 2.05 X
107, 2u”a® — 2u"a? +--- —23a + 17, u® —u” — ub + 2u® + u* — 2u® + 2u — 1)

(i) Arc colorings

e ()

a5 = )

1
a6 == u
a3 == u )

a

as = \0.283764a’u” + 0.513963a2u” + - -- — 1.04005a — 1.71643
ag = 0. 283764a3u7 +0.513963a%u” + - - - — 1.04005a — 1.71643
ay = u® —ud + u>

0. 440437a3u7 +1.12437a%u7 + -4 0.166168a — 1.95484
—0.247023a3u” — 0.0629067a2u - —0.465339a — 0.571361

—0.324332a3u" + 0. 395429a2u7 +---+3.89099a — 2.79578
—0. 141400a3u7 0.123061a2u” + - - - — 0.426253a + 1.88661

—0.152786a3u” — 0.260932a%u” + - - - — 0.651322a + 0.714680
—0. 168076a3u7 +0.726751a%u” + - - - 4+ 2.04153a — 2.64032

—0.229339a3u” — 0.0567257a%u” + - - - — 0.549412a + 0.851419
—0. 401302a3u7 +0.320549a%u” + - - - + 1.93722a — 2.26518

—0.0762339a3u” — 0.465138a%u” + - - - — 0.753232a + 0.577941
an = 0.0651496a3u” + 1.13295a%u” + - - - 4+ 2.14585a — 3.01547

(0 .283764a3u” + 0.513963a2u” + - - - — 0.0400540a — 1.71643)

(ii) Obstruction class = —1

(iii) Cusp Shapes = —4u” + 8u’ — du* — 8u? + 4u? + 4u — 6

13



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
! (u® + 3u” + 7u® + 10u® + 11u* + 10u® + 6u? 4 4u + 1)*
ca, Cs5 (u8—u7—u6—|—2u5—|—u4—2u3—|—2u—1)4
€3,C4,C8 u¥? — e 18u -1
€10
Cg, Co w2+ 9ud - —634u —1
Cc7,C12 (u2 +u — 1)16
c11 (u2 —|—3u+1)16

14



(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
1 (y® 4+ 5y" + 1195 + 695 — 17y* — 34y — 2292 — 4y 4 1)*

C2,Cs (y® = 3y" + 7y% — 109° + 11y* — 109> + 6y% — 4y + 1)*

C3,Cy4,C8 y32—9y31+---—76y+1
€10

Cg, Cy y*? — 93 4. — 398532y + 1
7, C12 (v’ =3y +1)'°

c1 (y* =Ty +1)'°

15



Solutions to I3

(vi) Complex Volumes and Cusp Shapes

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

Cusp shape

0.570868 + 0.7306711
1.258650 + 0.1626311
—1.118500 — 0.2973351

2.90719 + 1.131231

0.584775 — 0.5107911

0.570868 + 0.7306711
0.187278 — 0.1363861
0.389150 + 0.4633371

2.90719 + 1.131231

0.584775 — 0.5107911

0.570868 + 0.7306711
—1.69178 + 0.625421
0.84962 — 1.259091

—4.98850 + 1.131231

0.584775 — 0.5107911

0.570868 + 0.7306711
—2.09371 — 0.694131
1.059860 + 0.824486.1

—4.98850 + 1.131231

0.584775 — 0.5107911

0.570868 — 0.7306711
1.258650 — 0.1626311
—1.118500 + 0.2973351

2.90719 — 1.131231

0.584775 + 0.5107911

0.570868 — 0.7306711
0.187278 + 0.136386.1
0.389150 — 0.4633371

2.90719 — 1.131231

0.584775 + 0.5107911

= 0.570868 — 0.7306711
—1.69178 — 0.625421
0.84962 + 1.259091

—4.98850 — 1.131231

0.584775 + 0.5107911

0.570868 — 0.7306711
—2.09371 + 0.694131
1.059860 — 0.8244861

—4.98850 — 1.131231

0.584775 + 0.5107911

= —0.855237 + 0.6658921
0.754057 — 0.2758441
= 0.044917 — 1.2611201

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

—1.78843 + 2.578491

3.72292 — 3.567961

u = —0.855237 4 0.6658921
a = —0.53860 — 2.078171

b= 0.1299760 + 0.05162911

—1.78843 + 2.578491

3.72292 — 3.567961

16



Solutions to I3

V=1(vol + y=1CS)

Cusp shape

= —0.855237 + 0.6658921
= 2.08459 — 0.775881
—1.48784 4 0.180741

6.10726 4 2.578491

3.72292 — 3.567961

—0.855237 + 0.6658921

1.42104 + 0.281241

6.10726 4 2.578491

3.72292 — 3.567961

—0.855237 — 0.6658921
= 0.754057 + 0.2758441

U
a
b
U
a = —2.16688 4 1.675031
b
U
a
b 0.044917 + 1.2611201

—1.78843 — 2.578491

3.72292 + 3.567961

u = —0.855237 — 0.6658921
a = —0.53860 + 2.078171

b= 0.1299760 — 0.05162911

—1.78843 — 2.578491

3.72292 + 3.567961

—0.855237 — 0.6658921
2.08459 + 0.775881
—1.48784 — 0.180741

6.10726 — 2.578491

3.72292 + 3.567961

—0.855237 — 0.6658921
—2.16688 — 1.675031
1.42104 — 0.281241

6.10726 — 2.578491

3.72292 + 3.567961

—1.09818
0.108721 + 1.0875401
—1.10916 + 1.125801

—10.4506

—5.86400

—1.09818
0.108721 — 1.0875401
—1.10916 — 1.125801

—10.4506

—5.86400

—1.09818
—0.041528 4 0.2768291
0.423663 + 0.2865701

—2.55489

—5.86400

= —1.09818
—0.041528 — 0.2768291
= 0.423663 — 0.2865701

> Q& €|l & €| & €| & |l & 8| & &
Il

—2.55489

—5.86400

17



Solutions to I3

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

Cusp shape

1.031810 + 0.6554701
a = —0.518841 + 1.1728101
b= —0.94630 — 1.360741

u =

—6.32752 — 6.443541

—1.42845 + 5.294171

u= 1.031810 4 0.6554701
a= 0.498106 + 0.3373201
b = —0.249218 + 0.6804361

1.56816 — 6.443541

—1.42845 + 5.294171

uw= 1.031810 4 0.6554701
a = —1.23125 — 1.247731
b= 1.074000 — 0.4833261

1.56816 — 6.443541

—1.42845 + 5.294171

u= 1.031810 4 0.6554701
a= 2.43825+1.210671
b= —1.21301 + 0.844701

—6.32752 — 6.443541

—1.42845 + 5.294171

w= 1.031810 — 0.6554701
a = —0.518841 — 1.1728101
b= —0.94630 + 1.360741

—6.32752 + 6.443541

—1.42845 — 5.294171

u= 1.031810 — 0.6554701
a= 0.498106 — 0.3373201
b = —0.249218 — 0.6804361

1.56816 + 6.443541

—1.42845 — 5.294171

u= 1.031810 — 0.6554701
a = —1.23125 + 1.247731
b= 1.074000 + 0.4833261

1.56816 + 6.443541

—1.42845 — 5.294171

1.031810 — 0.6554701
2.43825 — 1.210671
= —1.21301 — 0.844701

—6.32752 + 6.443541

—1.42845 — 5.294171

0.603304
0.700053
—1.33642

3.10281

—3.89450

0.603304
1.83024
= 1.04987

>~ 2 8|l o | 8
I

3.10281

—3.89450

18



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

= 0.603304
= —3.31220 4 0.394071 —4.79288 —3.89450
0.375093 + 0.8320471

0.603304
= —3.31220 — 0.394071 —4.79288 —3.89450
= 0.375093 — 0.8320471

u
a
b
u
a
b

19



IV. u-Polynomials

Crossings u-Polynomials at each crossing
1 (u® 4+ 3u” + Tu® 4+ 10u® + 11u* + 1063 + 6u” + 4u + 1)*
S(u' = 6urt 120 — 1) (0 + 9ut 4 - — 36u 4 16)
o (W —u" -+ 2u— D)MW - 3u"® - —2u—1)
(U 4 5ut - 4 18u 4+ 4)
c3, Ca (W +ut 4 —2u— 1) -+ Fut1)
(WP - —18u— 1)
¢4, €10 (W —u o = 2u+ D)W - ut 1)
(WP - —18u— 1)
s (W ="+ +2u—DHW® —3u®+ . —2u+1)
(U 4 5ut - 4 18u + 4)
¢6, Co (u® — w4 du— 1)(u® +5u* -+ 19u — 1)
(u* +9uP 4 — 634u — 1)
cr (v 4u—1)0)(u® —du' - Fu—1)
(u® —15u?* + - + 1280u — 256)
o (u? 4 3u+ D)) (u'® —16u™ + -+ 11u — 1)
(u®® 4+ 19u* + -+ +131072u + 65536)
1o (W 4+u—1)0) (w4 4u™ +- - Fu+1)

(U = 15u%* + - -+ + 1280u — 256)
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V. Riley Polynomials

Crossings Riley Polynomials at each crossing
c1 (y® 4 5y” + 1195 + 695 — 17y* — 3493 — 229> — 4y + 1)*
Sy 410y 4 - 48y — 1) (1 + 1557 + - - - + 2544y — 256)
e, 5 (y® = 3y" + 7y8 — 10y° + 11y* — 10y + 6y% — 4y + 1)*
(Y =6yt 12y = 1)(y* - 9y* 4 — 36y — 16)
€3, €4, C8 (v =1y oy = 1)y — ™ Ty - 1)
€10 Sy -9y 4 = Toy + 1)
Co. Co (y'° — 15y + -+ 84y — D) + 15y + - + 395y — 1)
(3 =9yt - — 398532y + 1)
¢r. 1 ((v* =3y +1)')(y" = 16y" + - + 11y — 1)
(y*® =19y 4 - + 131072y — 65536)
1 (v =Ty + ') (y"° =32y + - + 19y — 1)

(¥ —39y*! + -+ + 31138512896y — 4294967296)
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