12”0638 (K12n0638)

Cfﬁ\v Linearized knot diagam

g SN S | | | | | | — | —
YooY 3 8 9 11 1 10 2 7 5 7 9 5
ﬂuéJHHHHHH
\ \ /6/ Solving Sequence

] 27—-8—>3—->59->10~>11—>1-—>4-—>6—>12>>C3,05,C11
A knot d1agra c7 Cg  C Cio C1

C2 Cq Ce C12
Ideals for irreducible component#ﬂ)f Xpar

It = (—u' = 3ut® 4+ 20— 2, Tu £ 200" + -+ da+ 24, u'® 4 5u o 18u 4 4)

I = (u'® +u® —u® + 4ub + 3u® — 2u® +3u® + b+ 2u, w4+ 3uS +ud Fut — P+ 2u? Fa+2ut1,
utt 4+ ut® —u® — P+ 4"+ 4ub — 20 — 3ut 4 3ud 4 4u? — 1)

I3 =0b+2a+1, u—1)

I'=(a®+2a* +3b+a+5 a* +a®+2a* +4a+1, u—1)

* 4 irreducible components of dim¢ = 0, with total 31 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. If =
(—ut*—3ut®+-. - +2b—2, Tul*+29u'®+. .. +4a+24, u®+5ul*+. .- +18u+4)

(i) Arc colorings

o ()

1
a7 = 0
1
ag — u2
—U
a3 = \—ud+u
Tl 29,13 105, @
ar = i 14 ;4 13 » 1’
5 U+ su? + +5u+1
—u? 41
agz u2
—%u14—2u13—|—-~-—%u—%
a9 = %ul4+3u13+~--+4u2+%u
—u14—%u13+ 5u—1%
a1l = %u14—|—%u13+~ +4U2—|—§U
u3
ap = <u5—u3+u>
w’ —2u® + 2u® — 2u
ag = —u" 4+ ub -2t +u
%ul4+23u1‘3+~'+%u+6
as = —%UM %u13+~~~—2u—1
—%u“ 2ul3 4. —%u
aljp = 4

(ii) Obstruction class = —1

(iii) Cusp Shapes = —9u'?* — 39u!® — 62u'? + 12u!t + 189u!® + 271u® + 58u® —
259u” — 277u8 + 33u® + 223u* + 70u® — 138u? — 142u — 54



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
c1,C8 u® +5ut + - +108u + 16
Co,C7 u® +5u 4+ 18u+4
€3 ul® — 7t o — 79740 + 2196
C4,Cg, C10 u® =3+ 2u+1
Cs5,Cy, C12 u+2uM o —3u—1
c11 u® + 8ul 4 260+ 2




(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
c1,c8 Yt 4+ 11yM + -+ 4464y — 256
2,7 Yyt — 5y 4. 4108y — 16
€3 Yt — 89y + - - 4 102923820y — 4822416
C4, Cg, C10 y15 —41y14+--~+36y— 1
Cs5,Cy, C12 y15—28y14+~-~—11y—1
c11 y'® —38yM + ... + 200y — 4




Solutions to I}

(vi) Complex Volumes and Cusp Shapes

V=1(vol + y=1C)

Cusp shape

u = —0.606388 + 0.7216441
a= 139179 + 0.625581
b= —0.960938 — 0.6888021

—0.178243 — 0.9097661

—10.00645 + 2.945871

u = —0.606388 — 0.7216441
a= 139179 — 0.625581
b = —0.960938 + 0.6888021

—0.178243 + 0.9097661

—10.00645 — 2.945871

u= 1.08047
a = —0.675053
b= —1.51745

—5.54081

—14.3560

u=0.746431 + 0.5149021
a= 0.082980 — 0.2428311
0.397865 — 0.1456601

1.19505 — 1.995551

—7.66777 + 5.970301

uw=0.746431 — 0.5149021
a= 0.082980 + 0.2428311
b= 0.397865 + 0.1456601

1.19505 + 1.995551

—7.66777 — 5.970301

u = —1.021710 + 0.6614541
a = —0.06650 — 1.968131
b= —1.33073 + 0.863341

—1.39940 + 6.233441

—10.94430 — 8.754011

u = —1.021710 — 0.6614541
a = —0.06650 + 1.968131
b= —-1.33073 — 0.863341

—1.39940 — 6.233441

—10.94430 4+ 8.754011

u = —0.518806 + 1.1078401
a = —1.210170 — 0.0461091
b= 1.78546 + 0.118531

—10.31580 — 3.714251

—10.43409 +- 0.735801

u = —0.518806 — 1.1078401
a = —1.210170 + 0.0461091
b= 1.78546 — 0.118531

—10.31580 +- 3.714251

—10.43409 — 0.735801

u = —0.931933 + 0.8958251
a = —0.466639 + 0.3985941
b= 0.712541 + 0.0159631

9.82516 + 3.306081

—14.5483 — 3.55731




Solutions to I}

V=1(vol + y=1C)

Cusp shape

u = —0.931933 — 0.8958251
a = —0.466639 — 0.3985941
b= 10.712541 — 0.0159631

9.82516 — 3.306081

—14.5483 4 3.55731

u = —1.21080 + 0.760311

a = —0.31276 + 1.602561 —12.5061 4 10.42621 | —11.73103 — 4.477831
b= 1.83309 —0.179321

u = —1.21080 — 0.760317

a = —0.31276 — 1.602561 —12.5061 — 10.42621 | —11.73103 4 4.477831
b= 1.83309 + 0.179321
u= 146326

a= 0.512604 —18.0985 —13.9500

b= 1.84763
u = —0.457334
a= 0.825053 —0.594889 —17.0300

b= —0.204761




IL. 1Y = (u'® + v — u® + 4u® + 3u® — 2u* + 3u? + b+ 2u, u'® + 3ub + u’ +
ut —ud+2u?+a+2u+1, utt +ul® + .. 4u? - 1)

(i) Arc colorings

o ()

a7 =
ag =

az =

—ul0 — 38— — w202 —2u—1 )

as = \ =40 — o + u® — 448 — 3u® + 20t — 3u2 — 2u
U

w9 + 0 —u® —u” 4 4ub + 3ud — 2u* — 203 + 3u? + 2u

—2ut0 — e + 3u® + u” — 9ub — 3ud + Sut + 2u® — 9u? — 3u + 4
ul® +u? —u® — o’ 4 4ub + 3u® — 2ut — 2ud 4 3u® + 2u

—ul% + 208 — 5u8 4+ 6ut —6u —u+4 >

w’ —2u® + 2ud — 2u
—u" 4 ud —2ud +u
—2ut0 — ¢ + u® — 7ub — 3u® + ut +ud — 5u? — 3u )

aq =

a6 = \ —u!9 — % + u® 4+ u” — 4ub — 4ud + 20 + 2u® — 3u? — 3u

—u'0 20 — 5uf +6ut +ud —5ut —u+3
a12 = \ 10 4+ 49 — 48 —u" 4+ 4ub + 4ud — 2u* — 3u3 + 2u? + 3u

(ii) Obstruction class =1

(iii) Cusp Shapes = 2u'® + 2u” + 8u® — 2u® + u? + 10u? + u — 10



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
! u —3u' 4 4 8u—1
€2 utt =l —u® Fud 4" — 40 — 205+ 3ut 4 3ud — 4u® 41
€3 ult — ut0 4+ 70 4 u® — 207 + 508 + 39u° — 31wt + 120 —u? —2u+1
C4,C10 w20t 420 + 208 — 0" =3 — WS+ 20 + 3P+ u+1
C5, Co ut +ul® + 30 + 208 — b — 3w -t + 2+ 2+ 2ut1
6 't = 20t + 20 — 2% — " + 308 — w4+ 20 — 3u? Fu—1
7 utt +ut? —uf — P 4 4u” 48— 20° — 3ut + 3uP 44w — 1
c8 w4+ 3u o 8u 1
c11 u =110 - — 24u 49
C12 utt — w4 30 — 2% +u® — 365+ ut 20 — 20+ 2u—1




(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
c1,C8 gt 13y 20y — 1
ca, C7 yt =3y 8y —1
cs Yt 13y 4 6y — 1
c4, C, C10 y' =6y + 2% +13y" — 9y° — 15" + 8y* + 8y® — by® — by — 1
Cs5, Co, C12 Yt 4+ 5910 45y — 88 — 8y + 15y5 + 95 — 13yt — 2% + 6% — 1
11 y't — 23y + ... — 324y — 81




(vi) Complex Volumes and Cusp Shapes

Solutions to I3

V=1(vol + y=1C)

Cusp shape

0.859595 + 0.6210701
= 0.264591 — 0.5116191
= 1.184910 — 0.1736351

5.06364 — 2.436331

—9.98510 + 2.911671

= 0.859595 — 0.6210701
= 0.264591 + 0.5116191
= 1.184910+ 0.1736351

5.06364 + 2.436331

—9.98510 — 2.911671

= —0.715758 4+ 0.7952441
= 1.83523 — 0.230821
= —1.61321 — 0.436851

—1.149260 + 0.2475701

—13.50982 — 0.733421

= —0.715758 — 0.7952441
= 1.83523 + 0.230821
= —1.61321 + 0.436851

—1.149260 — 0.2475701

—13.50982 4 0.733421

= —0.791184 + 0.2624631
= —0.50598 + 1.776091
= 0.389923 — 0.3384421

3.12519 + 1.086901

—6.47529 — 6.282851

= —0.791184 — 0.2624631
= —0.50598 — 1.776091
= 0.389923 + 0.3384421

3.12519 — 1.086901

—6.47529 + 6.282851

= —1.006190 + 0.7055591
0.60734 — 2.068141
= —1.77582 + 0.582841

—2.06494 + 5.429801

—15.7370 — 3.36201

—1.006190 — 0.7055591
0.60734 + 2.068141
—1.77582 — 0.582841

—2.06494 — 5.429801

—15.7370 + 3.36201

0.925242 + 0.8746851
= —0.038280 + 0.1498001
—0.412394 4 0.0567901

10.30640 — 3.241561

2.36799 4 1.554431

0.925242 — 0.8746851
= —0.038280 — 0.1498001
= —0.412394 — 0.0567901

10.30640 +- 3.241561

2.36799 — 1.554431
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Solutions to I¥ V—1(vol + v/—1CS) Cusp shape
u = 0.456590
a = —2.32582 —4.24309 —7.32160
b= —1.54682
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L. 12

(i) Arc colorings

w= (1)

a7 =
ag =

az =

(ii) Obstruction class =1

(iii) Cusp Shapes = —24

(b+2,a+1, u—1)

12



(iv) u-Polynomials at the component

Crossings

u-Polynomials at each crossing

C1,C4,C5

C7,C9, C10

C2,C3,Ce

Cg,C12

u—+1

C11

u

13



(v) Riley Polynomials at the component

Crossings

Riley Polynomials at each crossing

C1,C2,C3
C4, Cs5, Ce
C7,Cg,C9

€10, C12

C11

14



(vi) Complex Volumes and Cusp Shapes

Solutions to I¥ V—1(vol ++/—=1CS) Cusp shape
u = 1.00000
a = —1.00000 —6.57974 —24.0000
b = —2.00000

15



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

(i) Arc colorings

w= (1)

a7 =
ag =
az =

as =

(ii) Obstruction class = —1

(iii) Cusp Shapes = —14

16



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
4
C1,C8 (u + 1)

4

Co,C3,C7 (u—l)

€4, C6, C10 ut Fud —2u—1

Cs, Cg, C12 ut —ud 2 —du+1

c11 (u? —u—1)2

17



(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
C1,C2,C3 (y_ 1)4
C7,C8
C4,C6,C10 y4—y3—|—2y2—4y—|—1
Cs, Cg, C12 11/4—1—3@/3—2312 —12y+1
C11 (y2 — 3y + 1)2

18



(vi) Complex Volumes and Cusp Shapes

Solutions to I}

V=1(vol + y=1C)

Cusp shape

u =
a =

b:

1.00000
—1.33107
—1.61803

—5.59278

—14.0000

1.00000
0.30902 + 1.588251
0.618034

2.30291

—14.0000

1.00000
0.30902 — 1.588251
0.618034

2.30291

—14.0000

b:

1.00000
—0.286961
—1.61803

—5.59278

—14.0000

19



V. u-Polynomials

Crossings u-Polynomials at each crossing

1 (u—1)(u+D)*(u' = 3u' + -+ 8u— 1) (u"® + 5u + - -+ + 108u + 16)

o (u— 1) (u+1)
S(utt =t — w4 u® du” - 4u® — 208 4 3ut + 3ud — 4 1)
(w4 5uM 4 4 18u 4+ 4)

. (u—1)4u+1)
(= w4+ e+ u® - 207+ 5uC 4 390 — 31wt + 1203 — w? — 2u 4 1)
(u' = TuM - — T974u + 2196)
(w—1)(u* +u® = 2u — 1)

€4, €10 1 10 9 8 _ .7 6_ 5 3 2
S 4 2u F2u” 20 —u = 3w — w4+ 2w +3u +u+1)
(= 3uM 4 2u 1)
(u—1)(u* —u® + 2u* — du+ 1)
Cs5, C

> (M w4 30 + 2u® — b — 30— ut 4 20 + 20 + 2u+ 1)
(w4 2uMt 4 = 3u—1)

s (w+1)(u* +u® — 2u — 1)
(utt =20t 4 20 — 2u® — "+ 3ub — P’ 20— 3u u—1)
(' = 3uM e 2u 1)

cr (u—1)%(u 4+ u'® —u® —u® +4u” + 4u® — 205 — 3ut 4 3ud + 4u® — 1)
(w4 5uM 4 4 18u 4+ 4)

Cs ((u+1)%)(u' + 3u'® + -+ + 8u+ 1) (u'® + 5u* + - - + 108u + 16)

. w(u? —u— 12wt — 1100 4 - — 240 4 9)
(w4 8uM - 4 26u + 2)
(u+1)(u* —u® + 2u* — du+ 1)

C12

(= w4 30 — 2u® + b — 30 4 ut 4 20 — 2u? + 2u — 1)
(P 2uMt = 3u—1)

20



VI. Riley Polynomials

Crossings Riley Polynomials at each crossing
C1,Cs (y—=1D) (" +13y" + -+ 20y — 1)
(y"5 + 11y™ + - + 4464y — 256)
C2, €7 ((y = D°)y" = 3y" + -+ 8y — 1)(y"* — 5y + - + 108y — 16)
cs (y =)™ + 13y + -+ 6y — 1)
(yt® — 89y 4 - -+ 4+ 102923820y — 4822416)
(y—1(y" —y’ +2y° — 4y +1)
C4,Cg, C10 11 9 8 7 6 5 4 3 2
(y =6y +2y° + 13y" — 9y° — 15y° + 8y~ + 8y° — by — by — 1)
Syt —4AlyM 4 £ 36y — 1)
(y = D(y" +3y° — 29" =12y + 1)
Cs, Cg, C12 11 10 9 8 7 6 5 4 3 2
(y + 5y + 5y’ — 8y® — 8y + 15y° + 9y° — 13y* — 2y° + 6y~ — 1)
. y(y* — 3y +1)%(y*' — 23y"% + ... — 324y — 81)

(y'® —38y" + -+ + 200y — 4)
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