12”0059 (K12n0059)

Linearized knot diagam

6#0 ?8\4) R

5 6 9 2 12 10 4 7 9 6 11

\_— / Solving Sequence
1

612 > 27 53> 1.9 > d -8 > 11 > 10— €3,€7, 09, €12
A knot diagranﬂ c2 Cy 11 ¢io

Ideals for irreducible component#ﬂ)f Xpar

I = (—u' + 5u® — 140° 4 25u® — 360" + 34uS — 22u° — 2u* — 3u® + w? + 16d — 20u + 1,
—uM 4+ 500 — 1407 + 25u® — 360" + 34ub — 22u° — 2u* — 3u® + u? + 16¢ — 36u + 1,
— 4ut? + 190t — 4760 4 68u® — 73u® + 26u” + 46uS — 108u° + 22ut + 27w — 111u? + 16b — 48u + 7,
— 11u'? 4+ 51! + - +16a + 2,
13 5ut? 4 13ut — 206! 4 220 — 9u® — 14u” + 361’ — 19u° — 3u* + 33u® — 4u + 1)
= (—953u® 4 3087u® + - - - + 16432d + 4012,
u? — 3u® + 5u” + 3u® — 12u° 4+ 10u* + 17u® — 18u? + 16¢ — 23u + 8,
1173u® — 2403u® + - - - + 32864b — 14956, —5403u° + 34813u® + - - - + 1314564 — 281772,
10— 3u® 4+ 5u® + 3u” — 1265 + 10u® + 17u* — 18u® — 23u” + 8u + 16)
IY={d—-1,c—1,20—a—1,a*>+3, u—1)
Iy ={d, c+1,b,a—1, u+1)
I¥={(d—c+1,2cb—ca—c—b+a+1, a’c—ba—a*+3c—b—1,b*—b+1, u—1)

1

e

I'={(a,d—1,ba+c+b—a, b>—b+1,v+1)

* 5 irreducible components of dim¢ = 0, with total 28 representations.
* 1 irreducible components of dim¢ = 1

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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LI*=(—u"4+5u%+-.-4+16d+1, —u'' +5u+..- +16c+1, —4u'? +
19utt +...+16b+7, —11u'?2+51ut +..-+16a+2, vl —5ul?2+... —4u+1)

(i) Arc colorings

= 0)

a2 = ( )
0.687500u'? — 3.18750u'! + - - - + 8.68750u — 0.125000
as = qul? = Byl 30—
1
a? == u
()
%= \jgu~ —u +ootgu— g
9,12 85 11 37 57
=T o9 + .. _|_ S — ==
= (M T AT
16“ gU 6%~ 16
3
( )
1 9 1
( ‘6“12+"'+g“‘116)
6% Tigw T T iU g
0.93 7500u12 4.43750u!t + - - - 4 7.43750u — 2.50000
o = Bt -
—%u”’ + mu” o pu—1
—0.0625000u2 + 0.312500u!! + - - - — 2.25000u2 + 0.0625000u
u
ail = \u
1 5 5 1
TR R L
a0 = E“ll Eulo_i_“ +ou—
(ii) Obstruction class = —1

(iii) Cusp Shapes =
— 52 ATy 11810 75,0 127,8_ 10,,74120,,6 1015 31,4 13,3 385,29, 3



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
‘@ ul® 4+ 3u? + - 4+ 104u — 16
Ca,Cs uB 2+ 12044
€3 u'® —u? + -+ 1508u + 548
C4,C8 u® —3ul? 4+ — 320+ 32
C6,C7,C9 w —5u o Ayl
C11
€10, C12 u® — w2+ 16u+1




(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
c1 Y3+ 1592 + - 4 21024y — 256
c2,Cs Y+ 3yt 4+ 104y — 16
cs y'? +27y"% + - + 1970472y — 300304
c4,Cs Yt + 15912 + .- +15616y2 — 1024
Ce6, €7, C9 yP oy 4 16y — 1
C11
€105 C12 y'? +25y"% + - — 260y — 1




(vi) Complex Volumes and Cusp Shapes

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

—0.801603 + 0.1737001
0.33896 — 2.101991
—0.386403 — 0.9170531 | —2.92013 + 2.625861 | —15.8235 — 5.35701
—2.30333 4 2.551121
—1.50172 + 2.377421

U
a
b

—0.801603 — 0.1737001
= 0.33896 + 2.101991

—0.386403 + 0.9170531 | —2.92013 — 2.625861 | —15.8235 + 5.35707
—2.30333 — 2.551121
—1.50172 — 2.377421

0.536277 + 1.1938901
—0.51569 — 1.902531

0.543511 — 1.2752001 1.88235 — 4.500091 | —8.08386 + 3.644761
—0.123143 + 1.0431807
—0.659420 — 0.1507091

0.536277 — 1.1938901
—0.51569 4 1.902531

0.543511 + 1.2752001 1.88235 + 4.500091 | —8.08386 — 3.644761
—0.123143 — 1.0431807
—0.659420 + 0.1507091

—0.16802 + 1.505821
0.228716 + 0.4038481
1.124080 + 0.6028621 4.55733 + 1.913441 | —6.23694 — 1.742261
0.040508 + 0.9234021
0.208529 — 0.5824211

—0.16802 — 1.505821
0.228716 — 0.4038481
1.124080 — 0.6028621 4.55733 — 1.913441 | —6.23694 + 1.742261
0.040508 — 0.9234021

d=0.208529 + 0.5824211

c
d
U
a

b

¢

d
U
a

b

c
d
U
a

b
c
d
U
a

b
c
d
U
a

b




Solutions to I}

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

Cusp shape

= —0.484585
0.133729
= —0.330680
—1.26660

—0.782011

—0.936151

—9.94250

0.221947 + 0.1506981
2.33617 + 2.538861

0.416573 + 0.8814581
0.432682 + 0.3393491
0.210735 + 0.1886511

U
a
b
c
d
U
a
b

C

—0.33676 + 1.749091

—2.22256 — 3.200691

0.221947 — 0.1506981
2.33617 — 2.538861

= 0.416573 — 0.8814581
0.432682 — 0.3393491
d= 0.210735 — 0.1886511

—0.33676 — 1.749091

—2.22256 + 3.200691

u= 147195+ 0.939311
a= 0.33996 + 1.958691
b= —0.85913 + 1.172841
c = —0.780587 + 0.9843521
d = —2.25253 + 0.045051

11.8885 — 13.43461

—9.57192 4 6.106921

1.47195 — 0.939311
a= 0.33996 — 1.958691
b= —0.85913 — 1.172841
c = —0.780587 — 0.9843521
d = —2.25253 — 0.045051

u =

11.8885 + 13.43461

—9.57192 — 6.106921

u= 148175+ 1.165851
a = —0.794977 — 0.4049861
b= —1.173290 — 0.7537401
c = —0.632835 + 0.8877151
d = —2.11458 — 0.278141

13.3607 — 6.12611

—8.08998 + 1.873841




Solutions to I}

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

Cusp shape

u= 1.48175—1.165851
a = —0.794977 + 0.4049861
b= —1.173290 + 0.7537401
c = —0.632835 — 0.8877151
d = —2.11458 + 0.278141

13.3607 + 6.12611

—8.08998 — 1.873841




II. I} = (—953u® + 3087u® + - -+ + 1.64 x 10%*d + 4012, u® — 3u® + .- 4
16c + 8, 1173u® — 2403u® + - .- 4+ 3.29 X 10%b — 1.50 X 10%, —5403u° + 3.48 X
10%u® + --- +1.31 x 10%a — 2.82 x 10%, u'® — 3u® + ... + 8u + 16)

(i) Arc colorings
1
ag
a2 = )

0.0411012u° — 0.264826u® + - - - 4 0.132143u + 2.14347 )

ag =

—0.0356926u” 4 0.0731195u® + - - - 4+ 1.02711u + 0.455088

)

—0.0111748u° 4 0.0180973u® + - - - — 0.776998u + 1.11669
—0.0664253u 4 0.182114u® + - - - + 0.191121u — 0.0388267

—0.0181430u° 4 0.0259783u® + - - - + 0.680981u + 1.11560

az = ( 0.0188352u° + 0.0846215u® + - - - + 1.15497u + 0.0210565>

a7 =

as =

a; =
ag = \0.0579966u” — 0.187865u® -+ 0.244949u — 0.244158

0.000692247u® — 0. O586432u8 + - —0.473991u + 1.09454
—0.0188352u? 4 0.0846215u® + - - - + 1.15497u + 0.0210565

—0.00138449u° — 0.132714u® + - - - + 1.44798u + 1.56092
0.0272639u® — 0.0788705u® + - - - 4+ 0.408958u + 0.261928

ail = )

( —0.120497° + 0.375365u® + - - - + 2.19255u — 0.255842 )
ajp =

—u? —l—u)
—1gu” + 6u8+ A+ Bu—1 )

ayq =

ag =

—0.0208739u° + 0.0760102u® + - - - + 1.06189u — 0.466164

(ii) Obstruction class = —1

(iii) Cusp Shapes
_ 2627, 59498 | 10627 7 | 7149 6 _ 750 783 4, 3815,3 _ 61 , 2 48917, _ 26527
= 22164 —s216¥ T s216 ¥ T s216Y¢ 1027” +710s% 632 4"~ 10s% ~ 216 2054




(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
! (u® + 6u® +u—1)2
€2, Cs5 (u® + 2u* + 2u® +u+1)?
€3 (u® — 2u* + 14u3 + 16u? + 9u + 9)?
C4, C8 (u® 4+ u* + 8u® + u? — 4u + 4)?
Ce,C7,Cg ulO _ 37.L9 + 5U8 + 3u7 _ 12U6 + 10'LL5 4 17U4 _ 18U3 _ 23U2 + 8U + ].6
C11
10 9
€10, C12 u - —u + -4 800u + 256




(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
@ (v° + 125" +38y> + 129° +y — 1)
C2,Cs (y5+6y3+y— 1)2
€3 (y° + 24y* + 278y + 32y — 207y — 81)?
C4,Cs (v° + 15y* + 549> — 73y% + 8y — 16)
Ce6, €7, C9 0 +y? + - — 800y + 256
C11
€10, C12 v +37y° + - - - 4 56832y + 65536

10



(vi) Complex Volumes and Cusp Shapes

Solutions to I3 VvV —1(vol + /—1CS) Cusp shape

u= 1.049680 + 0.1996681
a = —0.315545 — 1.3290001
b= 0.436447 — 0.6550291 | —3.34738 — 1.373621 —12.45374 4 4.598231
= 0.919405 — 0.1748881
= —0.012768 + 0.3922231

= 1.049680 — 0.1996681
= —0.315545 + 1.3290001
= 0.436447 + 0.655029I | —3.34738 + 1.373621 —12.45374 — 4.598231
= 0.919405 + 0.1748881
= —0.012768 — 0.3922231

= —1.062450 + 0.1925551
= 2.81509 + 0.589961

= 0.436447 — 0.6550291 | —3.34738 — 1.373621 —12.45374 4 4.598231
= —0.911290 — 0.1651591
= —0.012768 + 0.3922231

= 2.81509 — 0.589961
= 0.436447 + 0.6550291 | —3.34738 + 1.373621 —12.45374 — 4.598231
= —0.911290 + 0.1651591
= —0.012768 — 0.3922231

= —0.673909 + 0.6020451
= —0.077759 — 0.3656471
= —0.668466 —0.737094 —7.65039 + 0.1
= —0.825250 — 0.7372481
= —1.34782

= —0.673909 — 0.6020451

c
d
U
a
b
c
d
U
a
b
c
d
u = —1.062450 — 0.1925551
a
b
c
d
U
a
b
c
d
U
a = —0.077759 + 0.3656471
b

= —0.668466 —0.737094 —7.65039 + 0.1
c = —0.825250 + 0.7372481
d = —1.34782

11



Solutions to I3

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

Cusp shape

0.89973 + 1.706481
—0.441618 — 0.9557641
—1.10221 — 1.095321

0.241760 — 0.4585351

2.18668 4 0.190221

14.4080 + 4.05691

—7.72106 — 1.957291

0.89973 — 1.706481
—0.441618 4- 0.9557641
—1.10221 + 1.095321

0.241760 + 0.4585351

2.18668 — 0.190221

>~ Q@ Bl o0 o8 8
I I

14.4080 — 4.05691

—7.72106 4 1.957291

1.28694 + 1.516261
—0.10517 + 1.451281
—1.10221 + 1.095321

0.325375 — 0.3833521

2.18668 — 0.190221

14.4080 — 4.05691

—7.72106 + 1.957291

1.28694 — 1.516261
—0.10517 — 1.451281
= —1.10221 — 1.095321
0.325375 + 0.3833521
d= 2.18668 + 0.190221

>~ Q@ 2|2 0 o 2 gl o
Il

C =

14.4080 + 4.05691

—7.72106 — 1.957291

12



Inm. 13 =(d—-1,c—1,2b—a—1, a®>+3, u—1)

(i) Arc colorings

o= (3)
= (1a41)
w= (1)
o (D)
o= (a23)
o= (o)
w= (1)
= (327)
w= (1)
wn=(1)
o= (3)

(ii) Obstruction class =1

(iii) Cusp Shapes = —2a — 9

13



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossin
Yy
2 1
c1,C3,Cs u° —u+
Co 2 1
u” 4+ u+
C4,C7,C8 U2
Cg, C10
6 (u—1)?
1 2
€11, C12 (u+1)

14



(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
C1,C2,C3 y2+y+1
Cs
C4,C7,C8 y2
Cy, C10
—1)2
C6,C11, C12 (y )

15



(vi) Complex Volumes and Cusp Shapes

Solutions to I¥ vV—1(vol +/—=1C8S) Cusp shape

u = 1.00000
a= 1.732051
b= 0.500000 + 0.866025I | —1.64493 + 2.029881 | —9.00000 — 3.464107
c= 1.00000
d = 1.00000
u = 1.00000

= — 1.732051

= 0.500000 — 0.8660251 | —1.64493 — 2.02988I | —9.00000 + 3.464101
c= 1.00000
d=1.00000

16



IV. I} =(d, c+1,b,a—1, u+1)

(i) Arc colorings

a7 =

ag =

aq =

(ii) Obstruction class =1

(iii) Cusp Shapes = —12

17



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
C1,C2,C3 "
C4,Cs5,Cg
C65 €9, C10 u+1
C12
C7,C11 u—1

18



(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
C1,C2,C3 Yy
C4,Cs5,Cg
Ce, C7,C9 Y — 1

€10, C11, C12

19



(vi) Complex Volumes and Cusp Shapes

Solutions to I} V—1(vol ++/—=1CS) Cusp shape
u = —1.00000
a = 1.00000
b= 0 —3.28987 —12.0000
c = —1.00000
d= 0

20



V.
IY = (d—c+1, 2¢cb—ca—c—b+a+1, a’c—ba—a*+3c—b—1, b*—b+1, u—1)

(i) Arc colorings

a7 =

<
<
<
N
o ()
-
<
<
<
<

ag =

(ii) Obstruction class = —1
(iii) Cusp Shapes = %cza +a?b — %02 - %ca +2ba — a® + %c — %b + %a — %7

(iv) u-Polynomials at the component : It cannot be defined for a positive
dimension component.

(v) Riley Polynomials at the component : It cannot be defined for a positive
dimension component.

21



(iv) Complex Volumes and Cusp Shapes

Solution to I¥ | /—1(vol ++/—1CS)

Cusp shape

a=:--

—3.28987 + 2.029881

—11.15346 — 3.503121

22



VL I} =(a,d—1,ba+c+b—a, b>—b+1, v+1)

(i) Arc colorings

a7 =

ag =

aq =

(ii) Obstruction class =1

(iii) Cusp Shapes = —4b— 7

23



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
2 1
c1,C3,Cs u° —u+
Co 2 1
u” +u+
C4,Cg, C8 U2
C11,C12
¢ (u—1)?
c 1)2
9, C10 (u+1)

24



(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
61762363 y2+y+1
Cs
C4,Cg, C8 y2
C11,C12
—1)2
7, C9, C10 (y—1)

25



(vi) Complex Volumes and Cusp Shapes

Solutions to I7 Vv—1(vol +/—1C5) Cusp shape

v = —1.00000

a= 0
b= 0.500000 — 0.866025] | —1.64493 + 2.029881 | —9.00000 — 3.464101
¢ = —0.500000 + 0.8660251

d = 1.00000
v = —1.00000
a= 0

b= 0.500000 4+ 0.866025] | —1.64493 — 2.029881 | —9.00000 + 3.464101
¢ = —0.500000 — 0.8660251
d = 1.00000

26



VII. u-Polynomials

Crossings u-Polynomials at each crossing
! u(u? —u+1)2(u® + 6u +u — 1)*(u'® + 3u'? + - + 104u — 16)
C2 w(u? +u+1D2w® +2u + - Fu+ 1) +u'? 4120+ 4)
s u(u? —u+1)2(u® — 2u* + 14u® + 160> + 9u + 9)?
S(u' —u'? 4 - 4 1508u + 548)
C4,C8 u’(u® +ut 4 —du+4)A(u'® - 3ul? - — 32u + 32)
C5 w(u? —u+1D2W® +2u + - Fu+ 1) WP +ut? 120+ 4)
co u?(u—1)*(u+1)
(u'® = 3u? + 5u® 4+ 3u” — 1208 + 100° + 17u* — 18u® — 23u? + Su + 16)
(ut? = 5ut 4 —du+ 1)
cr u?(u —1)3 |
(' = 3u® + 5u® 4 3u” — 1268 + 100° + 17u* — 18u® — 23u? + Su + 16)
(= Butt e —du 1)
co u?(u+1)3
(u'® = 3u® + 5u® + 3u” — 1208 + 10u® + 17u* — 18u® — 23u? + Su + 16)
(B —Butt 4 —du 1)
€10, C12 u?(u+ 12 (u'® —u® + - +800u + 256) (u'® — u'? 4+ - 4+ 16u + 1)
u?(u —1)(u+ 1)*
11

(' = 3u? + 5u® 4 3u” — 1268 + 100° + 17u* — 18u® — 23u? + Su + 16)
(= Butt 4 —du 1)

27



VIII. Riley Polynomials

Crossings Riley Polynomials at each crossing
e y(y? +y +1)°(y° + 129" +38y° + 127 +y — 1)°
Syt 4 15y 4 - 421024y — 256)
¢2,¢5 y(y® +y+1)%(y° +6y° +y — )%y + 3y + -+ + 104y — 16)
c3 y(y? +y + 1)2(y° + 24y* + 2783 + 32y% — 207y — 81)2
(" +27y'2 + - + 1970472y — 300304)
C4,C8 v (y° + 15y* + 54y® — T3y* + 8y — 16)*
) (y13 + 15y12 et 15616y2 —1024)
€6, €7, Co vy — 12" + 1% + - — 800y + 256)(y'* + y'% + -+ 16y — 1)
C11
2 3(,10 9
¢10, €12 v2(y — 1)3(y1° + 37y° + - - - + 56832y + 65536)

(y" 425y 4 - — 260y — 1)

28



