12”0535 (K12n0535)

1
/ N Linearized knot diagam

S 4N ETTEEEEEEEEEE

10
K\‘VUJ 3 6 12 9 8 2 11 1 12 8 3 5

1\_/&/ ’ Solving Sequence

95,12>19->4—>3—>8—>6—>2—>7—>11~> 10 —> C1,C7,C9
A knot diagranﬂ Ci2 =~ ¢4 €3 Cg C5 C2  Cg Ci1 Ci0

Ideals for irreducible component#ﬂ)f Xpar

I} = (—34964567u'® — 147929889u'" + - - - + 84548050b — 17321241,

— 3630535918 — 171870803u'” + - - - + 845480500 — 72540507, u'® 4+ 4u'® + ... — 3u® 4+ 1)
=W —u'+20* +b—a+1,

ua — 2u8a — ub + uta + u® + 2uta — ut — 2ua — 2u® + a® + au+u? — a — 3u— 1,

u” —2u8 + 20 + ut — 203 + 3u® — 2u+ 1)
I = w4+ 20 + b+ 3u+2, —u® —3u® +a—5u—2, u* +3u® + 5u* + 3u+1)
I'=(—u’+ut+b—a—2u+1, v’a+a® +2au +u? u® —u® +ut + 20 —u+1)

* 4 irreducible components of dim¢ = 0, with total 49 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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http://www.layer8.co.uk/maths/draw/index.htm#Running-draw
https://github.com/CATsTAILs/LinksPainter

L.
I = (—3.50 X 107u'® — 1.48 X 10%u'7 4. .- 4+ 8.45 X 10"b— 1.73 X 107, —3.63 X
10768 —1.72x 10347+ - - +8.45 X 107a—7.25 X 107, u'?+4u'®+...—3u®+1)

(i) Arc colorings
o (1)
ai2 = )

a1 =

)

0.429405u'® + 2.03282u'" + - - - — 0.972166w + 0.857980
0.413547u'® + 1.74965u'” + - - - + 0.520629u + 0.204869

—0.658072u'® — 2.36766u'” + - - - — 0.942839u + 0.860317
—0.0707958u'8 + 0.0522380u!7 + - - - + 0.273040u + 0.587276

—0.587276u'® — 2.41990u'” + - - - — 1.21588u + 0.273040

az = ( 0.0707958u'® + 0.0522380u'” + - - - 4 0.273040u + 0.587276>

ag =

a4

ag = \0.355477u'® 4+ 1.40522u'7 + - - - 4+ 0.129243u + 0.0290509

—0.500327u'8 — 2.21013u!7 + - - - — 0.556008w + 0.0492471)

0.0380189u!® + 0. 291456u17 + - —=1.06339u + 0.968309)

ag =

—0.402635u'® — 1.32006u!'" + - - - + 0.181729u + 0.279600

—0.473557u'® — 1.49737u'" + - . — 2.34644u + 1.18683
0.396856u'® + 1.98083u'” + - - - + 0.186827u + 0.473557

0.761277u'® + 3.01695u'" + - - - — 0.400542u + 0.304195
—0.280164u'® — 1.43418u'7 + - - - + 1.18128u — 0.688967

—0.484468u'8 — 1.92696u!7 + - - - — 2.04880u + 0.702358
a11 = \0.0109112u'8 4+ 0.429590u'” + - - - — 0.297642u + 0.484468

<0.0158583u18 +0.283163u'" + - - - — 1.49279u + 0.653111)
aio =

ag =

a7 =

0.413547u'® + 1.74965u'" + - - - 4+ 0.520629u + 0.204869

(ii) Obstruction class = —1

20137897 18+ 69147964 17+ 1296527 4 31835641

(iii) Cusp Shapes = 7o 8454805 "+ 8154805 % T Sapasos



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
‘@ u'® 4+ 14u® - —28u — 4
C2,C4, Cg u® 4+ =2 =2
3, C11 w4+ 2u® 4 —1lu—1
C5,C7,C10 u19—2u18+--~+2u—1
cs u' —u® 4. —25u — 25
Co u — 3u'® 4 4 46u — 11
C12 u® — 4y = 3w -1




(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
! y" + 26y + .- — 16y — 16
C2,C4, Co y19+14y18+--~—28y—4
€3, C11 y'?—32y" .y —1

C5, €7, C10 Y+ 18y 44y —1

cs y19 +3y18+ - — 1125y — 625
co Yt — 2318 ... 43194y — 121
Cra Y =2yt 4 12y% -1




Solutions to I}

(vi) Complex Volumes and Cusp Shapes

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

Cusp shape

0.821475 + 0.5948341
1.075950 + 0.3363781
b= 1.334340 + 0.0791231

1.42522 + 6.814021

5.23193 — 9.887971

u = 0.821475 — 0.5948341
1.075950 — 0.3363781
b= 1.334340 — 0.0791231

1.42522 — 6.814021

5.23193 + 9.887971

u = —1.173600 4 0.1556051
a = —0.125477 — 0.508306.1
b= 10.471294 — 0.6368291

4.32774 4 1.074251

4.82406 — 6.059311

u = —1.173600 — 0.1556051
a = —0.125477 4 0.508306.1
b= 10.471294 + 0.6368291

4.32774 — 1.074251

4.82406 + 6.059311

u=0.279280 4 0.6339201
a = —0.361697 — 0.6108001
b= —0.662543 + 0.8721891

—1.90560 + 1.107731

—3.54412 — 5.692421

u=0.279280 — 0.6339201
a = —0.361697 4 0.6108001
b= —0.662543 — 0.8721891

—1.90560 — 1.107731

—3.54412 + 5.692421

u = —0.612161
a= 0.732439
b= 0.209228

0.849367

11.9240

u = 0.494731 4 0.1815041
a = —0.30870 + 2.203461
b = —0.343936 + 0.2809221

0.84702 — 3.363041

2.65369 + 2.27076.1

u = 0.494731 — 0.1815041
a = —0.30870 — 2.203461
b = —0.343936 — 0.2809221

0.84702 + 3.363041

2.65369 — 2.270761

u = —1.04681 + 1.069031
a= 1.189010 — 0.1295981
b= 1218978 4 1.065807

12.2196 — 13.08191

3.46696 + 5.710291




Solutions to I7*

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

Cusp shape

= —1.04681 — 1.069031
1.189010 + 0.1295981
2.18978 — 1.065801

12.2196 + 13.08191

3.46696 — 5.710291

—0.135208 + 0.4665921
= 2.29915 — 0.000711
= 0.675260 + 1.1110801

0.56206 — 3.631681

1.44719 + 4.798161

= —0.135208 — 0.4665921
= 2.29915 4 0.000711
= 0.675260 — 1.1110801

0.56206 + 3.631681

1.44719 — 4.798161

—1.09457 + 1.056771
0.132959 — 1.0971401
1.282940 — 0.1662211

12.33420 + 5.229271

3.55290 — 2.356881

—1.09457 — 1.056771
0.132959 + 1.0971401
1.282940 4- 0.1662211

12.33420 — 5.229271

3.55290 + 2.356881

—1.00078 + 1.209241
= —0.714217 4+ 0.4723691
= —2.07929 — 0.762231

—8.03695 — 4.247631

1.64467 — 2.221091

= —1.00078 — 1.209241
= —0.714217 — 0.4723691
= —2.07929 4 0.762231

—8.03695 + 4.247631

1.64467 + 2.221091

= 1.16156 + 1.213601
= —0.553206 — 0.3974161
= —1.47244 4 0.489671

—6.57114 + 4.426561

—2.73910 — 5.254911

= 1.16156 — 1.213607
= —0.553206 + 0.3974161
= —1.47244 — 0.489671

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

—6.57114 — 4.426561

—2.73910 + 5.254911




ILIY = (u® —u*+2u?+b—a+1, uba—ub+.-- —a—1, u” —2u® 4 245 +
ut — 2u® + 3u? — 2u + 1)

(i) Arc colorings

1
a2 = \ 0
1
a; = —u?
a
ag= \ -’ +ut—2u24+a—-1
—wPa—ul +uta+u® —ut—2u2a—vwP+au—a—3u+1
a4 = wa—ub+-- —a+1
—uSa + ua — 2uda — au — u
asz = wa—ub+-- —a+1
w? —ut —ula+2u? +1
ag = \ —yS+uta+u® +u2a— 20 +a—2u
uba —ub+ - —2a+2
a6 = \ —uba+2u®+---+a-3
—wba+wla+ub —ud —2uWla+ut+2u —au—ur —a+2u+1
ag = wa —uwla —2uP + 2ula+ut +au —S5ut +a—u—2
—ula+ 2ub + uta — 2u® +ut — 2ula+4u —a+3u—1
a7 = \ySq — 4ub + 6u® + 3ula — du* + 2uPa — TP +au +5ul +a—Yu + 2
2u8 — 2u® + ut + 4w — u? + 4u
a11 = \uSa — uPa — ub + 2uPa — 2u + au — v +a — 3u

ud —ut +2u? 4+ 1
a0 = \ —u® +u* —2u? +a—1
(ii) Obstruction class =1

(iii) Cusp Shapes = —9u® + 1205 — Tu* — 190 + 10u? — 16u + 7



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
1 utt — 120 o —44u+ 4
€2 uM 4 6ut? 4 - 110 4 2
s w4 2u 4 —2u 1
4, Co Wt 6ul? -+ 1102+ 2
Cs,C7 ut = 3uP 4+ = 3w+ 1
Cg u14_2u13++u+1
€9 utt —6u'® + - — 80u + 25
C10 Wt 3uB o =3+ 1
c11 ut =2+ 2u 1
C12 (u7 —2u8 4+ 20 + u* — 20 + 3u® — 2u + 1)2




(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing

1 y' =16y .- — 136y + 16

€2, C4, Cg y 12y 4 ddy 44

€3, C11 Yt =6yt 24y 41

057077010 y14+5y13+_6y+1
cg y14+4y13+_19y+1
Co y' —20y"% + - 4+ 150y + 625
C12 (y" 4+ 4y° —y* — 69> — 3y — 2y — 1)2




(vi) Complex Volumes and Cusp Shapes

Solutions to IY vV—1(vol +/—1CS) Cusp shape
u=—1.17019
a = —0.358738 + 0.5648571 4.47571 7.29710
b= —0.028132 + 0.5648571
u=—1.17019
= —0.358738 — 0.5648571 4.47571 7.29710

b= —0.028132 — 0.5648571

u = —0.011299 + 0.8255231
a= 1.027240 + 0.7701381
b= 1.88010 + 0.450191

—0.48483 — 2.538841

—0.79327 + 1.936131

uw = —0.011299 + 0.8255231
a = —1.62561 + 0.257471
—0.772756 — 0.0624721

—0.48483 — 2.538841

—0.79327 + 1.936131

—0.011299 — 0.8255231
1.027240 — 0.7701381
= 1.88010 — 0.450191

—0.48483 + 2.538841

—0.79327 — 1.936131

—0.011299 — 0.8255231
= —1.62561 — 0.257471
= —0.772756 + 0.0624721

—0.48483 + 2.538841

—0.79327 — 1.936131

= 0.542568 4+ 0.5107711
= —1.041010 — 0.5816701

1.30894 + 4.723291

3.88706 — 9.047091

0.542568 + 0.5107711
2.06212 4 0.402641
0.874091 — 0.5325481

1.30894 + 4.723291

3.88706 — 9.047091

0.542568 — 0.5107711
—1.041010 4 0.5816701
—2.22904 + 1.516861

1.30894 — 4.723291

3.88706 + 9.047091

0.542568 — 0.5107711
= 2.06212 — 0.402641

b
u
a
b
u
a
b
u
a
b= —-2.22904 — 1.516861
u
a
b
u
a
b
u
a
b= 0.874091 + 0.5325481

1.30894 — 4.723291

3.88706 + 9.047091
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Solutions to I3

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

Cusp shape

= 1.05382 4+ 1.071141
= —0.779358 — 0.5214021
—1.60948 +4- 0.430221

—5.52936 + 3.917151

4.75768 — 1.974591

1.05382 + 1.071141
= —0.284648 — 0.3165601
—1.114770 + 0.6350641

—5.52936 + 3.917151

4.75768 — 1.974591

1.05382 — 1.071141
—0.779358 4 0.5214021
—1.60948 — 0.430221

—5.52936 — 3.917151

4.75768 + 1.974591

1.05382 — 1.071141
—0.284648 + 0.316560.1
= —1.114770 — 0.6350641

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

—5.52936 — 3.917151

4.75768 + 1.974591
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III1.
I = (u¥+2u® +b+3u+2, —u®—3u?+a—5u—2, u*+3u®+5u?+3u+1)

(i) Arc colorings

w

ag =

w+3u?+5u+2
—u® —2u? —3u—2

W+ 3w +4u+1
aq =

(
<
(

(3 —12&—1
e (V)
(
<
(

(
(

as = —u? —2u—2

3ud + 8u? + 12u + 4)

2ud + 6u? + 9u —|—4)

a6 = \ —ud —3u? —4u—3

—ud —2u? —2u+1
W+ 2u?+3u+1

3u + Tu? + 10u + 2
—u® —3u? —5u—3

a9 =

2ud +5u?+8u+4
a10 =\ —u3 —2u2 —3u—2

(ii) Obstruction class =1

(iii) Cusp Shapes = —10u? — 24u? — 25u — 5

12



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing

c1 ut =3t + 2%+ 1

C2,C11 vt ud 22U+ 2u+1

C3,C4,Cg w20 —2u+1

cs,C7 wowd—ul+u+1
s (u? —u+1)2
Co ut — 6u® + 14u® — 15u+ 7
C10 Wt —ul—u+1
C12 ut + 30 +5u +3u+1

13



(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing

“a y* — 5y 4+ 6y% + 4y + 1

C2,C3,Cy4 y4+3y3+2y2+1
Ce, C11

Cs5, €7, C10 y* =3y  +5y° -3y +1
8 (v* +y+1)
Co y* — 8y% + 30y — 29y + 49
c12 vy 9yl

14



(vi) Complex Volumes and Cusp Shapes

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

u = —0.378256 + 0.4405971
a= 0.121744 4 1.306620] | —1.54288 — 0.565501 | 4.01988 — 4.051201
b= —0.929304 — 0.7587451

u = —0.378256 — 0.4405971
a= 0.121744 — 1.306620 | —1.54288 4 0.565501 4.01988 + 4.051201
b= —0.929304 + 0.7587451

u=—1.12174 + 1.306621
a = —0.621744 4 0.4405971 | —8.32672 — 4.625271 | —9.5199 + 10.67121
b= —2.07070 — 0.758741

u=—1.12174 — 1.306621
a = —0.621744 — 0.4405971 | —8.32672 4+ 4.625271 | —9.5199 — 10.67121
b= —2.07070 + 0.758741

15



IV.
I} = (—uS+u*+b—a—2u+1, v’a+a®+2au+u?, ub—u®+u*+2u?—u+1)

(i) Arc colorings

a
ag = u5—u4+a—|—2u—1>
usa—u4a+u3+au—a
u5a+u3+au+u

ag = \vla—u*+vla+a+u—1
wPa —uta 4+ ud +ula —ut —vlPa —ud + 2au —a+2u —1
wra+ut +vla+ud +1
wla — 2P +u? —u+2
—uta+2u® —ut —2ud — 3w +u—2
3uPa — 3uta + 3u* — 4ua + 2au+2u? —3a+u+1
—uPa + buta — 4u® + 3uta — 2ut + duvPa —uP +uP +2a—3u+2

w42t +u+2 )

—uP+ut—va—2u+1 )

ag —

ag =

—uta—u® —ut—2ud —u? -1

<
<
<
( 4
= (s domu)
<
<
<
<
<

—ud 4+ ut —2u+1
a0 = \u® —u*+a+2u—1
(ii) Obstruction class = —1

(iii) Cusp Shapes = —3u® — 2u* + u® — 4u? — Tu — 2

16



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
‘@ ul? —8utt 4. —9u+1
C2,C4, Co u'? — 400 + 1608 4+ Tu” — 2068 — 13u® + 14u* + 260> + 206 + Tu + 1
c3,C11 w2 —16ut0 + -+ 10u+1
C5, €7, C10 u'? —u't 4+ 606u + 317
Cg u? — 11w + - 271u + 121
Y u? —dutt o~ Mdu 411
C12 (u6—|—u5+u4—|—2u2—|—u+1)2

17



(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing

€1 Y+ 32yt e 4Ty 1

C2,C4, Co y'? =8yt + -9y +1

€3,C11 Yyt =32y o TOy + 1

C5,C7, C10 y'2 + 27y + - — 102224y + 100489

¢ 12 11
8 y o =22y 4 .-+ 14163y + 14641

0 y'2 —10y" + - — 196y + 121
12 (y® 4+ 9 4+ 5y + 4y +6y% + 3y +1)2

18



Solutions to I}

(vi) Complex Volumes and Cusp Shapes

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

Cusp shape

u = —0.716019 + 0.8096961
a = —0.440928 — 0.7931621
b= —0.869241 — 0.8146131

2.99789 — 2.655971

5.23409 + 2.950011

uw = —0.716019 + 0.8096961
1.193290 + 0.4831691
b= 10.764977 + 0.4617181

2.99789 — 2.655971

5.23409 + 2.950011

u = —0.716019 — 0.8096961
a = —0.440928 + 0.7931621
b= —0.869241 + 0.8146131

2.99789 + 2.655971

5.23409 — 2.950011

uw = —0.716019 — 0.8096961
= 1.193290 — 0.4831691
0.764977 — 0.4617181

2.99789 + 2.655971

5.23409 — 2.950011

= 0.283231 4 0.6338991
—0.673606 — 0.6857611
= —0.942454 + 0.7314171

—1.90302 + 1.108711

—3.38143 — 5.269091

0.283231 + 0.6338991
= —0.032040 — 0.5004521
—0.300888 + 0.9167271

—1.90302 + 1.108711

—3.38143 — 5.269091

= 0.283231 — 0.6338991
= —0.673606 + 0.6857611
—0.942454 — 0.7314171

—1.90302 — 1.108711

—3.38143 + 5.269091

0.283231 — 0.6338991
—0.032040 + 0.5004521
—0.300888 — 0.9167271

—1.90302 — 1.108711

—3.38143 + 5.269091

0.932789 + 0.9516111
1.217360 — 0.2022091
2.41453 — 1.288521

13.70950 + 3.427211

4.64734 — 2.541991

0.932789 + 0.9516111
= —0.26408 + 1.414451
= 0.933081 + 0.3281421

> & €|l & €|l & €| & €| €| 2 8|
Il

13.70950 + 3.427211

4.64734 — 2.541991
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Solutions to I} Vv—1(vol +/—1CS) Cusp shape

0.932789 — 0.9516111

1.217360 + 0.2022091 13.70950 — 3.427211 4.64734 + 2.541991
2.41453 4 1.288521

0.932789 — 0.9516111

= —0.26408 — 1.414451 13.70950 — 3.427211 4.64734 4 2.541991

0.933081 — 0.3281421

20



V. u-Polynomials

Crossings u-Polynomials at each crossing
c (u* = 3ud +2u® + 1) (u'? — 8u + - —9u +1)
S(utt =120t 4 — 44+ 4) (w140 - - 28u — 4)
o (u* 4+ u® 4 2u® + 2u + 1)
S(u'? = 40+ 16u® + Tu” — 2008 — 13u® + 14u? + 2603 4 200 + Tu + 1)
( 14 6 12 11 2 2)( 19 7 17 ) 2)
s (u* —u® + 2u® — 2u+ 1)(u'? — 166’ + - + 10u + 1)
( 14 2 13 2 1)( 19 2 18 11 1)
(u* —u? + 2u® — 2u + 1)
C4,C .
e (W!? — 401 4+ 166 + 77 — 20u® — 1305 + 14u* + 2603 + 200 + Tu + 1)
(Mt eutt 4 11 2)(uf Tt 4 — 20— 2)
o cn (u* —u® —u? +u+1)(w? —ult + -+ 606u + 317)
S =B3u = 3u 4 D - 20 4 2u - 1)
cs (u? —u+ 1A (? = 116 + -+ 271u + 121)
St —2u a1 (uf? — w4 — 250 — 25)
Co (u* — 6u® + 14u® — 15u + 7)(u'? — 4u? 4 - — 14u + 11)
S(utt = 6ut® - — 80u + 25) (ur? — 3u'® + -+ 46u — 11)
10 (u* +ud —u? —u+1)(u'? —ut + -+ 606u + 317)
Mt 3u =3 D (e = 2ut e 2u— 1)
. (u + ud + 2u® + 2u + 1) (u'? — 16u'® + - + 10u + 1)
Mt =2 2u D 20— 11— 1)
e1 (u* + 3u® + 5u? + 3u+ 1) (ul +u® + vt + 20 +u+1)2

(" =2u =20+ 1)) (ut — 4t =30 - 1)

21



VI. Riley Polynomials

Crossings Riley Polynomials at each crossing
1 (y* =59 + 692 + 4y + (g2 + 329" + - + 4Ty + 1)
S(yM = 16y 4 - — 136y + 16)(y*° + 26y + - - — 16y — 16)
e, 1, Co (' +3° + 22 + D)2 =8yt - — 9y +1)
Mt 12y 4y + ) (0 + 14y - — 28y — 4)
cs. 011 (y* +3y° +20° + 1) ("2 — 329" + -+ 70y + 1)
Syt =6y 24y + (Y - 32 by — 1)
Cs. 7. c10 (y* = 3y% + 5y% — 3y + 1)(y'2 + 27y + -+ — 102224y + 100489)
Mt sy =Gy + D) (M 18y 44y — 1)
cs (v +y+ 1)) (y'? — 22y + - + 14163y + 14641)
(Mt Ay =19y + 1) (9 4 3y - — 1125y — 625)
¢y (y* — 8y + 30y% — 29y + 49)(y'? — 10y* +--- — 196y + 121)
(M =20y 4 - 4+ 150y 4 625) (y'? — 2398 + - + 3194y — 121)
1 (y' +9° + 99" +y + 1)(y° +y° + 5y + 4y’ + 6y° + 3y + 1)°

W+ =yt =6y =3P =2y — 1))y — 2y -+ 12y° — 1)
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