12”0654 (K12n0654)

Linearized knot diagam

S
LY AR

3 8 12 11 8 10 2 5 3 6 4 9

Solving Sequence

5’11%4%9712%1*)3—)8*)6—)2*)7*)10%}01,06,09
A knot diagranﬂ ¢ Cu1 G2 €3 G G C2 Cr o (10

Ideals for irreducible component#ﬂ)f Xpar

I = (u® = 5u'" 4+ b -7, —5u'® +23u! T+ 420+ 19, ! — 5wl 4 — 11w+ 2)
I = (—u® —u” — 6uS — 5u® — 11u* — 7u® — 6u® + b — 2u,
—u® —2u" — w8 — 1145 — 16u* — 18u® — 13u? + a — 8u — 2,
w4 200 + 90 + 14u® 4 29u” + 34uS + 40u5 + 32u* + 20u® + Tu? — 1)
I = (u*a —au+3u® +4b — a +u + 5, —u’a+a® —au —u® —2a — 2u — 4, u® +2u — 1)
I = (—ula —u® —20u —u? +b—a—2u—1, —uda+u®+a®+2u® +a+2u, v +u®+2u®+2u+1)

* 4 irreducible components of dim¢ = 0, with total 44 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/CATsSTAILs/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 v

(u®—5ul" 4. +b—7, —5u'4+23ul"+. .- +2a+19, u'®—5ul®+

(i) Arc colorings

0
ail = \u
1
a4 = _u2
%uls %u” + + 30u — 12—9
ag = \ —!8 457 ... — 22047
—u
a2 = \y3 +u
—qu® 4+ 3utT o Byt 3
ay = —ul® 4T+ —Bu 41
u? +1
a3 = \ —yt — 242
%uls %u” + + 52u — 323
asg = —ul® 4 5yul7 4 —22u+7
—guls + 2—23ul7 + 34u + 1—27
as = u'® —B5ul” . +20u -5
—%uls + %u” + 2u + %
az = u® — Ay 4+ 6u—1
4u'® —19u!7 + - - 4+ 63u — 19
ar = —ul® +5ul” - — 240+ 8
%u187%u17+.“+54u73273
ao =\ —ul® +5ul" +.. —27u+9
(ii) Obstruction class = —1

cee—11u+-2)

(iii) Cusp Shapes = —u!” + 5u'6 — 220! + 64u'* — 159u'® + 316u'? — 537ul! +
764u'0 — 924u° + 93208 — T75u" + 509u’ — 237u® + 56u* 4 27u® — 33u? 4+ 17u — 8



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
! u'® +29u® 4+ —Bu+ 1
C2,C7,C12 w4 ul 4+ w41
€3, C4, C11 ut® —5u® 4~ 1lu+ 2
Cs,C8 w100 4+ —3u+1
19 18
Cg, C10 w4+ 15u"° + -+ 1280u + 128
€9 ut® — 18ulT 4 w142




(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
€1 y'? — 85y + .. + 107y — 1
C2,C7,C12 y19—29y18+--~—5y—1
€3, C4, C11 y'? + 21y -+ 49y — 4
C5,C8 Yt 420y - 429y — 1
19 18
Cg, C10 y o4+ Ty + -+ 98304y — 16384
C9 y'? — 36y + .. — 59071y — 20164




(vi) Complex Volumes and Cusp Shapes

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

0.855612 + 0.5172531
—0.909632 — 0.0564671 | —13.4415 —7.85041 | —10.93721 + 4.739091
—0.55550 + 1.603261

0.855612 — 0.5172531
—0.909632 4 0.0564671 | —13.4415+4 7.85041 | —10.93721 — 4.739091
—0.55550 — 1.603261

0.837505 + 0.6146151
0.803451 — 0.4806371 | —13.15870 + 2.269831 | —11.04237 + 0.008111
—0.25051 — 1.509231

0.837505 — 0.6146151
0.803451 + 0.4806371 | —13.15870 — 2.269831 | —11.04237 — 0.008111
—0.25051 + 1.509231

—0.113992 4 0.7240111
0.100196 + 0.799956.1 1.84434 +1.334941 | —1.83885 — 5.692621
0.365076 + 0.2540101

—0.113992 — 0.7240111
0.100196 — 0.799956.1 1.84434 — 1.334941 | —1.83885 + 5.692621
0.365076 — 0.2540101

0.030735 + 1.3217501
= —1.098310 + 0.6069171 2.98081 4 0.938621 | —5.64110 — 2.819331
—0.403445 4+ 0.9283111

0.030735 — 1.3217501
—1.098310 — 0.6069171 2.98081 — 0.938621 | —5.64110 + 2.819331
—0.403445 — 0.9283111

0.115597 + 1.3566001
1.77650 — 0.512091 3.95111 — 4.057411 | —5.74595 + 1.840631
0.91251 — 1.258351

0.115597 — 1.3566001
1.77650 + 0.512091 3.95111 4+ 4.057411 | —5.74595 — 1.840631
0.91251 + 1.258351

> Q@ 2|l @ €| & 8|l @ €| @ €| & €| & &8> & 8| & 8| & &




Solutions to I* Vv—1(vol + +/—1CS) Cusp shape
= 0.31913 + 1.534751
= —1.73237 + 0.836051 | —6.80749 — 12.162501 | —7.67551 + 5.420741

—0.85879 4 1.577271

0.31913 — 1.534751
= —1.73237 — 0.836051
= —0.85879 — 1.577271

U
a
b
U
a
b

—6.80749 4 12.162501

—7.67551 — 5.420741

0.398864 + 0.0812661
a = —0.07628 + 1.717591
b= 10.427663 — 1.0715201

u =

—0.63713 — 2.259061

—4.49996 + 0.388231

u= 0.398864 — 0.0812661
a = —0.07628 — 1.717591
b= 0.427663 4 1.0715201

—0.63713 + 2.259061

—4.49996 — 0.388231

u= 0.30835+ 1.599681
a= 0.798169 — 1.1144801
0.029454 — 1.2810701

—5.90194 — 2.029361

—8.97202 + 0.942971

u= 0.30835 — 1.599681

a 0.798169 + 1.1144801 | —5.90194 4 2.029361 | —8.97202 — 0.942971
b= 10.029454 + 1.2810701

u = —0.363080

a = —0.809970 —0.659169 —15.1130

b= —0.215750

u = —0.07027 + 1.646141
a= 0.493254 4 0.1992831
b= 0.441412 — 0.0666541

10.11590 + 2.222891

2.40930 — 2.512241

u = —0.07027 — 1.646141
a= 0.493254 — 0.1992831
b= 0.441412 + 0.0666541

10.11590 — 2.222891

2.40930 + 2.512241




II.
I =(—ut—u"+---+b—2u, —u¥—2u"+---+a—2, u+2u’+.. .+ 7u?—1)

(i) Arc colorings

0
ailr = \u
1
a4 = —u?
u® + 2u” + Tub + 11u® + 16u* + 18u® + 13u? + 8u + 2
ag = ud + u” + 6ub + 5ud + 11u* + Tu + 6u? + 2u
—u
a2 = \yd3 +u
—ul% —3u? + - —14u -3
a1 = \ —10 — 249 — 8uB — 127 — 2218 — 24u® — 25u* — 17w — 10u? — 2u
w? 41
az = \ —yt — 22
u” + ub + 6u’® + 5ut + 11u® + Tu? + 6u + 2
as = \u® +u” + 6u’ + 5u® + 11u* + 7ud + 6u® + 2u
—ub — b —But —4ud — T —4u—2
a6 = \ —y’ —ub — 5u® — dut — 7w — 4u® — 3u
—u? — 2u® — 8u” — 12u8 — 22u® — 24u* — 25uP — 17u? — 10u — 2
ag = \ —10 — 249 — 8ud — 1207 — 2208 — 24u® — 26u* — 18u® — 12u? — 3u
—ut0 —2u9 - — 9y —2
ar = \ —y8 — 247 — 6u® — 9u® — 11u* — 11u® — 6u? —3u—1
wb+ut +4ud +3u +du+2
@10 = \ 48 + u” + 6u’ + 5u® + 11u* 4+ 7u® + 6u2 + 3u

(ii) Obstruction class =1

iii usp apes
iii) C Sh
= 3u!% + 6u? + 27u® + 39u” + 85ub + 85u® + 108u* + 66u> + 41u? + 5u — 11



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
! u't = 11w 4+ 6u— 1
C2 w4+ 0wt — 50 — 40u® + 8uT +5u’ — 6u® — Tut +3u® — 1
C3,Cq utt 200 T — 1
Cs w0 — 4u® 4 207 — 308 + T’ — 3wt + 30 — 4 — 1
Co w4 40 + 308 4+ 30" + Tul + 30 + 2ut + 4+ + 1
c7,C12 utt — wt® — 500 + 408 + 8u” — 5ub — 6w’ + Tut — 3w + 1
C8 w4 20" + 3 + T + 30t + 3 A+ 1
C9 ut =50 + 20 +10u” + 308 + 3w’ +ut — P+ 2+ 1
C10 wt +4u’ — 3u® +3u” — 7wl + 3w — 2wt + 4P —u? -1
c11 utt =2y o — w1




(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
€ y't =23y — 10y — 1
C2,C7,C12 y11—11y10+--~+6y—1
C3,C4,C11 y11+14y10+--~+14y—1
cs, Cg Yt 2910 5y 28 S 11yt — 21 — 227 — 8y — 1
€6, C10 Yt 48y +22y° +21° — " —11y° — P — 2° —By® — 2y — 1
Co gt 10y e —dy — 1




(vi) Complex Volumes and Cusp Shapes

Solutions to I3 VvV—1(vol + /—1CS) Cusp shape
u = —0.395494 + 0.8242901
a= 0.720569 + 0.626450] | 0.620962 + 0.4378171 | —9.18978 — 1.122081

b = —0.190505 + 0.8324681

u = —0.395494 — 0.8242901
0.720569 — 0.6264501
= —0.190505 — 0.8324681

0.620962 — 0.4378171

—9.18978 + 1.122081

= —0.568934 + 0.2816911
= —0.550853 + 0.784586.1
= —0.488844 — 1.0760401

—1.08686 + 2.942071

—9.96542 — 7.420151

= —0.568934 — 0.2816911
= —0.550853 — 0.7845861

—1.08686 — 2.942071

—9.96542 4 7.420151

0.125362 + 1.3740907
1.48225 — 0.257731
1.065730 + 0.4798651

—2.02402 — 1.430831

—5.20918 + 0.100561

0.125362 — 1.3740901
= 1.48225+ 0.257731
= 1.065730 — 0.4798651

b
U
a
b
U
a
b= —0.488844 + 1.0760401
U
a
b
U
a
b

—2.02402 4 1.430831

—5.20918 — 0.100561

uw = —0.20089 + 1.443907
a = —1.56865 — 0.468431
b= —0.86003 — 1.162651

4.55914 + 5.699591

—3.05206 — 5.790001

uw = —0.20089 — 1.443907
a = —1.56865 + 0.468431
b= —0.86003 4 1.162651

4.55914 — 5.699591

—3.05206 + 5.790001

u = —0.08861 + 1.686807
a= 0.263127 4 0.5818651
b= —0.069116 + 0.5583441

9.51549 + 2.229581

—11.44069 — 2.172391

u = —0.08861 — 1.686807
a= 0.263127 — 0.5818651
b= —0.069116 — 0.5583441

9.51549 — 2.229581

—11.44069 + 2.172391

10



Solutions to I¥ V—1(vol + v/—1CS) Cusp shape
u= 0.257134
a= 1530713 —6.72007 —5.28570
b= 1.08552

11



III1.
I = (v?*a—au+3u?+4b—a+u+5, —u?a+a®*—au—u?—2a—2u—4, u3+2u—1)

(i) Arc colorings

ag = \_1 1
9 4
—u
a2 = \—u+1
a2 32 3, 13
o o g 3t
ay = U JuT+-tga—3

N s =

QL

w
\ I |
/—\/\/—\/—\/?/—\/—\/—\/—\/—\

|

2 +

= Q

_‘_v

1u’a Zu2+~~+ia+i)
as = fiuzaf%u2+~~+%af%
u? + 2
= (gt g0 )
—iu2a+iu2+~-~—ia+}l)
a2 = %u2a—%u2+~ +§a—%
—2u? —4
ar = —§u2a+gu2+--~—§a+g)
u? + 2
o= (oo 18472 440 3)
(ii) Obstruction class = —1

(iii) Cusp Shapes = —4u? — 4u — 18

12



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
! ub + 6u® + 11u* 4 30u® + 81u? + 57u + 16
C2,C7,C12 wl —3ut + 4w+ —Tu—4
C3,C4, C11 (u® + 2u — 1)?
Cs,C8 u® + 26’ + 3ut + 8w + 9u? + Ju + 2
¢, C10 (u— 1)6
Co u® + 3u® — 3u® — 9u® + Tu® + 10u — 17

13



(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
‘@ y® — 14y® — T7y* + 23093 + 3493y* — 657y + 256
c2,C7,C12 y® — 6y° + 11y* — 30y° + 81y? — 57y + 16
3, Cq, C11 (y® + 4y + 4y — 1)?
Cs,C8 Y% + 2% — 5yt — 423 — 51y% — 45y + 4
¢, C10 (y — 1)6
Co yS — 15y° 4+ 77y* — 21793 + 331y% — 338y + 289

14



(vi) Complex Volumes and Cusp Shapes

Solutions to I§ VvV—1(vol + /—1CS) Cusp shape
uw = —0.22670 + 1.467711
a = —1.54629 — 0.372571 2.86100 + 5.137941 | —8.68207 — 3.209027

b = —0.529360 — 0.9603451

u = —0.22670 + 1.467711

a= 121680+ 1.174831 2.86100 4 5.137941 | —8.68207 — 3.209021
b= 10.63214 + 1.625801

u = —0.22670 — 1.467711

a = —1.54629 + 0.372571 2.86100 — 5.137941 | —8.68207 + 3.209021
b = —0.529360 + 0.9603451

u = —0.22670 — 1.467711

a= 1.21680 — 1.174831 2.86100 — 5.137941 | —8.68207 + 3.209021
b= 10.63214 — 1.625801

= 0.453398

—1.29347 —7.36693 —20.6360
—1.92103

0.453398

= 3.95244 —7.36693 —20.6360

U
a
b
U
a
b= —0.284535

15



IV. I} =(—uPa—u®> —2au —u?+b—a—2u—1, —uda+u®+a®+2u® +
a+2u, u* +u + 2u? + 2u+1)

(i) Arc colorings
1
as
0
u
1
u?

ail =

;)

a
wda + ud + 2au + u? +a+2u+1)

u3+u>

wda —ud + au — 2u? — 3u

¢
(
- (o
=
ap = ( 2u® —a+3u+1 )
e
(«
(
C
(-

u? 41
az = \q3 +2u+1
—uda — —2au—u?—2u—1
wda 4+ ud —|—2au—|—u +a+2u+1
—u? —u?—2u—2
wWrau+2uP+a+u+2
wda —ua — 2u® — 2au —u? —2a —4u—1
wa+uwla+2ut+au+a+4u+3

2 +2u2 +4u+4 )

ag —
ag =
a9 =
a7 = 2ud — 2au —4u? —2a—3u—4
—ud —u? —2u—2
a0 =\ +au+2u+a+2u+2
(ii) Obstruction class = —1

(iii) Cusp Shapes = —4u® — 4u — 14

16



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
€1 u® +15u” + - - 4 966u + 361
C2,C7,C12 u® — 4" — 7u® + 3u® + 200t + 3u® — 2502 — 4u + 19
c3,C4, C11 (u* + u® + 2u® + 2u + 1)?
Cs5, C8 u® + 5u” + 13u® + 23u® + 36u* + 31u® + 31u® + 10u + 7
¢, C10 (u— 1)8
Co u® — 4u” + 3u® + 20u° + 8ut — 2u® + 28u® + 48u + 31

17



(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
1 y® —35y" + - + 84142y + 130321
C2,C7,C12 y® —15y" 4+ -+ — 966y + 361
3, Cq, C11 (y* +3y° + 2% +1)2
¢s, Cs y® + 7 4+ 11y° 4+ 15955 + 590y* 4 993y> + 845y + 334y + 49
€6, C10 (y —1)8
Co y® —10y" + -+ — 568y + 961

18



Solutions to I}

(vi) Complex Volumes and Cusp Shapes

V=1(vol + y=1C)

Cusp shape

u = —0.621744 + 0.4405971
a = —1.40199 + 0.419231
b= —0.306391 — 1.1241601

—3.28987 + 2.029881

—12.00000 — 3.464101

u = —0.621744 + 0.4405971
0.523731 + 0.0062021
—0.00117 + 1.442311

—3.28987 + 2.029881

—12.00000 — 3.464101

—0.621744 — 0.4405971
—1.40199 — 0.419231
—0.306391 + 1.1241601

—3.28987 — 2.029881

—12.00000 + 3.464101

—0.621744 — 0.4405971
0.523731 — 0.0062021
—0.00117 — 1.442311

—3.28987 — 2.029881

—12.00000 + 3.464101

0.121744 + 1.3066201
0.999194 — 0.8971471
—0.054173 + 0.6411911

—3.28987 — 2.029881

—12.00000 + 3.464101

0.121744 + 1.3066201
—2.62094 — 1.275501
—2.13827 — 1.189071

—3.28987 — 2.029881

—12.00000 + 3.464101

0.121744 — 1.3066201
0.999194 + 0.8971471
—0.054173 — 0.6411911

—3.28987 +- 2.029881

—12.00000 — 3.464101

0.121744 — 1.3066201
—2.62094 + 1.275501
—2.13827 + 1.189071

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

—3.28987 4 2.029881

—12.00000 — 3.464101

19



V. u-Polynomials

Crossings u-Polynomials at each crossing

o (u® + 6u® + 11u* + 30u® + 81u? + 57u + 16)
(u® + 1507 + -+ 4 966w + 361) (ut! — 1100 + - 6u — 1)
S(u'? 4+ 29u' 4~ Bu+ 1)
(ub — 3u* + 4u® + u? — Tu — 4)

2 (B — T — Tub + 3u° + 200t + 3u® — 25u2 — du + 19)
(w4t — 5u® — 4u® + 8u” + 5u — 6u® — Tut 4 3u? — 1)
~(u19+u18+---+u+1)

cs.ca (u +2u — D)) (u* +u® +2u% + 2u + 1) (u' + 20! + -+ 7u® — 1)

(' = 5ut 4 — 11w+ 2)
(u® + 2u® 4 3u* + 8u® + 9u® 4 Ju + 2)

“ (u® + 5u” + 13u® + 23u® + 36u? + 31u® + 31u? + 10u + 7)
(M u® — 4B 20" = 3uS  Tud - 3ut 4 3ud — 4w — 1)
(' + 100 4 = Bu+ 1)

6 (w— 1) (u + 4u® 4 3u® + 3u” + 7 + 3u® + 2u* 4+ 4ud +u? + 1)
(u' 4 15u'® 4 -+ 1280u + 128)
(ub — 3u* + 4u® +u® — Tu — 4)

€7, €12 (u® —u” = TuC + 3u® + 20ut + 3u® — 25u? — 4u + 19)

(= ut® = 5u® + 4u® + 8u” — 5ub — 6u’ + Tut — 3u? +1)
S w1
(u® + 2u® + 3u* + 8u® 4 9u? + Ju + 2)

“ (u® + 5u” + 13u® + 23u® + 36u? + 31u® + 31u® + 10u + 7)
(M u® + 4u® 20" 4 368 Tud 4 3ut 4 3ud 4w 4 1)
C(u? 4+ 10utT 4+ - = Bu+ 1)
(u® 4 3u® — 3ut — 9u® + Tu? + 10u — 17)

“ (B — 47 + 3u® + 200 + 8ut — 2u® + 28u? + 48u + 31)
(ut = 5uf + 2u® 4+ 100" 4 3uS + 3u® +ut —ud +2u% 4 1)
(' =18t 4 - 4w+ 142)

c1o (u— 1) (u' + 4u® — 3u® + 3u” — 7 + 3u® — 2ut 4+ 4u® —u? - 1)
(u' 4 15u'® 4 -+ 1280u + 128)

20
- (u® 4 2u — D?)(u* +u® + 2u® + 2u+ 1)*(u! — 200 + - = Tu? + 1)

(' = 5ut 4 — 11w+ 2)




Crossings

VI. Riley Polynomials

Riley Polynomials at each crossing

C1

(y8 — 14y® — 77y* + 230y° + 3493y> — 657y + 256)
(Y8 = 35y7 4 - - - 4 84142y + 130321) (y* — 23y + ... — 10y — 1)
(y'? — 85y 4 - + 107y — 1)

C2,Cr7,C12

(y® — 6y° + 11y* — 30y + 81y* — 57y + 16)
(y® = 15y" 4 -+ — 966y + 361)(y' — 11y + -+ 6y — 1)
(Y —29y" - —5y 1)

C3,C4,C11

(v +4y° + 4y — 1)*(y" + 3y° + 24° + 1)
(M 14y e Ly - (' 21y 40y - 4)

Cs5,C8

(y® + 29° — 5y* — 42¢3 — 51y* — 45y + 4)

(¥ +y" 4+ 11y° + 159y° 4 590y + 993y° + 845y + 334y + 49)
(2910 5y 298 40 11y oyt 21y - 227 — 8y — 1)
Sy + 20y 4 - 4+ 29y — 1)

Ce6, C10

(y—1H
) (yn + 8y10 + 22y9 + 21y8 — y7 — 11y6 — y5 - 2@/3 - 51/2 —2y— 1)
) (y19 + 7y18 + -+ 4+ 98304y — 16384)

C9

(y® — 159° 4+ 77y* — 217> + 331y — 338y + 289)
(y® = 10y" 4 -+ — 568y + 961) (y' — 10y + - —dy — 1)
(y*? — 36y 4 - — 59071y — 20164)
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