12n0414 (K12n0414)

Linearized knot diagam

EEEENEEENNERE

3 6 1 7 2 10 3 12 6 4 9 8

Solving Sequence

4’10+11»3;7—»6*)2—»1*>5—>94>12—>8%>C4,C7,012
€10 €3 C6  C2

A knot diagrarrﬂ c1 cs T g Teq1 g

Ideals for irreducible component#ﬂ)f Xpar

It = (—u' —6ul® + -+ 20+ 6, —5u'* —28u'® + .- 4 4a + 20, u® + 60 + - — 10u — 4)

Y (—ulo—u9—5u8—4u7—9u6—5u5—6u4—|—b+2u—|—1, —u? — 4" =5 — 20+t a—u+ 1,

2:
utt 4+ w0 4 610 + 5u® + 13u” 4 8ub 4+ 11u° + 2ut + u® — 4u? — 2u — 1)
=0-u+1,d®>—bauta+u—4, v’ —u+1)

I = (b+u, a® + 3au + 2u, u® —u+ 1)

* 4 irreducible components of dim¢ = 0, with total 34 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*—6u'3+. .. 4+2b+6, —5u'*—28u'®+...+4a+20, u'®+6ult4-..—10u—4)

(i) Arc colorings

a7 =

ag =

—£u14—8u13+--~+%u+1
as = \—SuM —15u"3 + .-+ Bu+15

(ii) Obstruction class = —1

(iii) Cusp Shapes = u'* 4 6u'® + 24u'? + 69u'! + 15500 + 287u” + 438u® + 568u” +
616uS + 556u” + 409u* + 223u® + 82u? + 4u — 10



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
! u® +30utt + - 4 116u + 1
C2,C5 w4+t 4 16u—1
€3, C10 u +6utt 4 —10u—4
C4 u'® 4+ 3uM o 147w — 167
Cg, Cy u® —8u 4+ 10u—4
cr u'® —ult 4o 4 504u — 821
Cg,C11,C12 u® 120+ 4 2u—1




(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
¢ y'® — 126y + -+ 410676y — 1
Ca, C5 y'? =30y 4+ 116y — 1
€3, €10 Y12y 4+ 172y — 16
ca Y+ Ty 4 .. 4+ 36973y — 27889
C6, Co y15_2y14+..._20y—16
cr y® + 93y + - - 4+ 6938598y — 674041
€8, C11, C12 yP 2yt 4y — 1




Solutions to I}

(vi) Complex Volumes and Cusp Shapes

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

Cusp shape

u = —0.155852 4 1.0835701
a = 0.034406 + 0.8574621
b= 0.175953 + 0.7348581

1.28315 + 1.864921

2.71830 — 4.330421

u = —0.155852 — 1.0835701
0.034406 — 0.8574621
0.175953 — 0.7348581

b:

1.28315 — 1.864921

2.71830 4 4.330421

0.259042 + 1.1883201
a = —0.462640 — 1.2213701
b= 1.117260 — 0.423512]

u =

4.14035 — 2.213031

4.08061 — 1.0611471

u= 0.259042 — 1.1883201
a = —0.462640 + 1.2213701
1.117260 + 0.4235121

4.14035 + 2.213031

4.08061 + 1.061141

= —1.222820 + 0.0376341
0.85572 — 1.767181
= 1.14186 — 1.147851

18.7646 — 4.23821

—2.01730 4 1.874921

—1.222820 — 0.0376341
= 0.85572 4 1.767181
= 1.14186 + 1.147851

18.7646 + 4.23821

—2.01730 — 1.874921

—0.598605 + 0.2091781
0.372970 — 1.2075801

—1.20899 + 0.979711

—3.43147 — 3.172551

—0.598605 — 0.2091781
0.372970 + 1.2075801
—0.361721 4 0.5202761

—1.20899 — 0.979711

—3.43147 4 3.172551

—0.229749 + 1.3945601
= 0.797940 — 0.7469301
—0.762956 — 0.5215561

3.94947 4 4.000131

0.81375 — 5.520371

—0.229749 — 1.3945601
= 0.797940 + 0.7469301

b
U
a
b
U
a
b
U
a
b= —0.361721 — 0.5202761
U
a
b
U
a
b
U
a
b= —0.762956 + 0.5215561

3.94947 — 4.000131

0.81375 + 5.520371




Solutions to I}

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

Cusp shape

u = —0.62184 + 1.424601
—0.48987 + 1.780571
b= 1.09118 + 1.200441

—16.3948 + 10.76671

0.20728 — 4.667751

u = —0.62184 — 1.424607
a = —0.48987 — 1.780571
b= 1.09118 — 1.200441

—16.3948 — 10.76671

0.20728 + 4.667751

u = —0.58488 + 1.472671
a= 0.767227 — 0.4110921
b= 1.21709 —1.112711

—15.9766 + 2.20901

0.250029 — 0.7431271

u = —0.58488 — 1.472671
a= 0.767227 4 0.4110921
b= 1.21709 + 1.112711

—15.9766 — 2.20901

0.250029 + 0.7431271

u = 0.309403
a= 1.74849 1.01627 11.7580
b= 10.762664




IL I =(—u®—w®+---+b+1, —u —4u” —5u® —2u® +u?’+a—u+
1, ut' +u® ... —2u—1)

(i) Arc colorings

-

am—()
u
a3 = \uyd+u
w +4u” +5u + 20—t u—1
ar = 10+u —|—5u +4u” + 9uS + 5u® + 6ut —2u —1
— 5u8 — 9u’ — 6ut 4+ 2u® — u? + 3u
ag = 10+u + 5u® + 4u” + 9u® + 5u’® + 6ut —2u —1
ul +u? —|—6u8+4u7+12u + 4u® 4 8ut — 2u3 —u? — 3u
ag = —u® — " —4ub — 3 —sut —ut — w4+ 3u+1
—u® 4+ u® —4u” +4u8 — 5ud +5ut — 20 + 20 —2u+ 1
ay = 10+u +4u® +3u” +4uS +ud —2ut — 3w -3+ u+1
—u10 2u —6u — 947 — 1208 — 13u® — Tut — 3u + 4u? + 4du+2
as = 9 —bud — 4u” — 8ub — 4ud — 3ut + 2ud + 2u? + 3u
u10+u +5u8 + 3u” + 8ub + u® + 3ut — 4w —u? —2u+2
ag = \ —y!0 — 2% — 6u® — 8u” — 1208 — 9u® — Tut + WP + 3P +4u+1
2ul0 + 3¢ +12u + 144" + 258 +20u +18u +3ud —3u?2—9u—3
a2 = —ud —u® — 5u” — 4u8 — 8ub B+ 3+ u+2

=200 — ? — 98 — 30" — 13uS —u5—4u4—|—5u3—|—2u2—|—3u—1
ag = \ 2010 4209 + 9u® + 70" + 14ub + 6ud + Tut — 3P — w2 —2u—1

(ii) Obstruction class =1

(iii) Cusp Shapes = 2u'® + 4% + 9u® + 4u” + 16uS + 4u® + 12u* — 5u3 + u? — Tu — 1



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
! u —8u' 4 4 6u — 1
€2 utt 4200 — 2u° — 5u® + 20" 4 6uS — u® — 5ut +u + 3u? — 1
s ult — ut? 4+ 6u® — 508 + 13u” — 8uS + 11u° — 2u* + u® + 4u? —2u+1
¢4 u +3u 4 4 Bu+ 1
¢ utt — 20! — 2% + 5u® + 20" — 6uS — WP + 5ut +ud — 3u? + 1
6 utt — 3ut® + 300 + 28 — 8u” + Tu® + 3u® — 9ut + 5ud + 20 — 3u+1
¢ u ot 4 2002 — 1
s utt + 7u® —u® + 1907 — 4ub + 240 — 5ut 4+ 120° —u? + 1
9 utt 4 30t 4 3u® — 2u® — 8u” — TuS + 3u® + 9ut + 5ud — 2u® — 3u—1
10 utt + ut® 4+ 6u’ 4+ 5u® + 13u” + 8ul + 110° + 2u* + ud — 4u? —2u—1
C11,C12 w70+ ud + 1907 + 40 + 2408 + 5ut + 1208+ — 1




(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
c1 gt 8y 9y 1
C2,Cs y't =8y + 6y —1
€3, C10 gt 11yl gy -1
Cyq gt 3y Ly
C6,Cy gt =3y By -1
7 =13y 40y — 1
8, C11, C12 gt 14y 2y -1




Solutions to I3

(vi) Complex Volumes and Cusp Shapes

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

Cusp shape

u = —0.555245 4 0.7159307
a = —1.365260 — 0.3369621
b= —0.541266 — 0.3266471

—4.78843 4 2.372481

—1.75049 — 2.453361

u = —0.555245 — 0.7159301
a = —1.365260 + 0.3369621
b = —0.541266 + 0.3266471

—4.78843 — 2.372481

—1.75049 + 2.453361

u = —0.038740 4 1.2756401
a= 0.634053 4 1.0550001
b= —0.481027 + 1.1887901

—1.63477 — 1.578921

0.09382 + 1.507671

u = —0.038740 — 1.2756401
a= 0.634053 — 1.0550001
b= —0.481027 — 1.1887901

—1.63477 + 1.578921

0.09382 — 1.507671

uw= 0.671399
a= 0.781778
b= 0.881691

0.262796

—1.63010

0.261659 + 1.3529301
a = —0.528351 — 0.7912521
b= 0.983118 — 0.2336451

u =

4.64860 — 3.379741

7.26008 4 1.856131

u= 0.261659 — 1.3529301
a = —0.528351 4 0.7912521
b= 0.983118 + 0.2336451

4.64860 + 3.379741

7.26008 — 1.856131

u = —0.20259 + 1.441751
a= 0.349549 — 0.4890121
b= —1.265600 — 0.5918431

1.36871 + 4.842581

1.85800 — 4.120881

u = —0.20259 — 1.441751
a= 0.349549 4 0.4890121
b = —1.265600 + 0.5918431

1.36871 — 4.842581

1.85800 + 4.120881

u = —0.300781 4 0.4316351
a = —0.980876 + 0.5858541
b= —0.636073 — 0.6790521

—4.66031 + 2.372971

—0.14637 — 2.892221
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Solutions to I3

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

Cusp shape

u = —0.300781 — 0.4316351
a = —0.980876 — 0.5858541
b= —0.636073 + 0.6790521

—4.66031 — 2.372971

—0.14637 + 2.892221
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L. 1y =(b—-—u+1,a*—5au+a+u—4, u> —u+1)

- (u)
m_()
-5
(")
(u21)
w (207
(
6
(
- (1
(

az = au +2u — 3

2au — 5a + dbu — 1
2au —a +3u — 4

4au—5a+3u+1>

au—3a—|—4u—1>

ayp =

as = —a+u
ufa+u+1
ag =
au+u—+1
a2 = \au—a—+u+1
2a —u
as = au

(ii) Obstruction class = —1

(iii) Cusp Shapes = 8u — 6

12



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
! ut 4+ 11u® + 45u® + 44u + 16
C2,C5 u+3ud —u? —6u+4
3, C10 (u? —u+ 1)2
€4 ut + 6u® + 23u® + 30u + 13
ce, Co (u? +u+1)2
7 u + 5u® + 5u? — 2u 44
Cg,C11,C12 ut +2ud +5u +4du+7

13



(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
1 y* — 31y°% + 1089y% — 496y + 256
¢, Cs y* — 113 4 45y% — 44y + 16
C3a06a09 (y2+y+1)2
€10
C4 y* 4 10y° + 195y% — 302y + 169
cr y* — 15y3 + 53y + 36y + 16
C8,C11,C12 yt + 6y> + 23y + 5dy + 49

14



(vi) Complex Volumes and Cusp Shapes

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

0.500000 + 0.8660251
= —0.208440 + 0.9226441 | —4.93480 — 4.059771 | —2.00000 + 6.928201
= —0.500000 + 0.8660251

= 0.500000 + 0.8660251
= 1.70844 + 3.407481 —4.93480 — 4.059771 | —2.00000 + 6.928201

= 0.500000 — 0.8660251
= —0.208440 — 0.9226441 | —4.93480 + 4.059771 | —2.00000 — 6.928201
= —0.500000 — 0.8660251

= 0.500000 — 0.8660251
= 1.70844 — 3.407481 —4.93480 + 4.059771 | —2.00000 — 6.928201

U
a
b
U
a
b = —0.500000 +- 0.866025.1
U
a
b
U
a
b = —0.500000 — 0.8660251
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IV. I} = (b+ u, a® + 3au + 2u, u? —u + 1)

(i) Arc colorings

ag =
ayp =

—3au+3a —2u+2
—au+a+u

au—a+u—2
2a+1
as = au

(ii) Obstruction class = —1

au + 3u )

(iii) Cusp Shapes = —2

16



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
! ut 4 2u® + 15u? + 50u + 49
C2,C5 wr—u+6u+T
3, C10 (u? —u+ 1)2
€4 ut — 3ud 4+ 5u? + 6u+4
ce, Co (u? +u+1)2
7 ut — 4u® + 50 + du+ 1
€8, C11, C12 u —ud +5u® - 2u +4
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(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
1 y* 4 26y° + 123y% — 1030y + 2401
C2,C5 yt — 2y + 15y — 50y + 49
C3a06a09 (y2+y+1)2
€10
€4 y* +y° +69y* + 4y + 16
7 y* — 6y +59y% — 6y + 1
Cg,C11,C12 yt 4+ 9y + 29y + 36y + 16

18



(vi) Complex Volumes and Cusp Shapes

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

0.500000 + 0.8660251
= —0.675835 + 0.1605851 | —4.93480 —2.00000
= —0.500000 — 0.8660251

= 0.500000 + 0.8660251
= —0.82417 — 2.758661 —4.93480 —2.00000
= —0.500000 — 0.8660251

= —0.675835 — 0.1605851 | —4.93480 —2.00000
= —0.500000 + 0.8660251

= 0.500000 — 0.8660251
= —0.82417 4 2.75866.1 —4.93480 —2.00000

U
a
b
U
a
b
uw = 0.500000 — 0.8660251
a
b
]
a
b = —0.500000 + 0.8660251

19



V. u-Polynomials

Crossings u-Polynomials at each crossing
4 3 2 4 3 2

) (u® + 2u” + 15u” 4+ 50u + 49) (u”* + 11u® + 45u” + 44u + 16)
St = 8ul 4 6u — 1) (w4 30uM 4 116U+ 1)

. (u* —u? + 6u + 7)(u* + 3u® — u? — 6u +4)
(200 — 200 — 50 420" + 6u’ — u® — But + P+ 3u? 1)
(w4 2uM 4 4 16u — 1)

cs (u? —u+1)*
(utt = ut? 4+ 6u® — 5u® + 1307 — 8ub + 11w — 2ut 4+ P + 4u? — 2u 4 1)
(' 4 6utt 4 — 10u — 4)

4 (u* — 3u® + 5u? + 6u + 4)(u* + 6u® + 23u? + 30u + 13)
(M 430t o Bu 4 1) (P BuM 4 4 147w — 167)

cs (u* — u? + 6u + 7)(u* + 3u® — u? — 6u + 4)
(=20 — 200 + 50 4 20" — 6u® — w4+ But +ud — 3u? +1)
(ut +2uM 4+ 16u— 1)

s (u? +u+1)*
(!t = 3u® + 3uf + 2u® — 8u” + Tub + 3u® — 9ut + 50 4 20 — 3u+ 1)
S(u® —8uM 4 4 10u — 4)

cr (u* — 4u® + 5u” + 4u + 1) (u* + 5ud + 5u? — 2u + 4)
(Mt 200 — D) (ut® — w4 4 504u — 821)

cs (ut — ud + 5u? — 2u + 4) (u* + 2u® + 5u® + du + 7)
(T —u® 1907 — 4u® 4 2408 — St 120 — u? 4 1)
(' 120 4 4 2u - 1)

‘o (u? +u+1)*
(™ 3u0 + 30 — 20® — 8u” — Tu® + 3u® + 9ut + 5u® — 20 — 3u—1)
S(u' = 8uM - 4 10u — 4)
(u® —u+1)*

c

0 (w4t 4 6u® + 5u® 1307 4 8ub + 11w’ 4 2ut 4+ ud — 4u? — 2u — 1)
(Ut 4 6utt 4 — 10u — 4)
(u* — u? + 5u? — 2u + 4)(u* + 2u® 4+ 5u® + 4u + 7)

€11, €12

(T 19% + 4uS + 240 + 5ut + 1203 +u? — 1)
(w120 4 2u - 1)




VI. Riley Polynomials

Crossings Riley Polynomials at each crossing
o (y* — 319> 4 1089y — 496y + 256)
-yt +26y° + - - — 1030y + 2401)(y't — 8y 4. — 2y — 1)
S(y'® — 1269 + - + 10676y — 1)
Co. 5 (y* — 11y 4 4592 — 44y + 16)(y* — 2¢° + 15y* — 50y + 49)
M =8yt 6y — 1)(y" =30yt -+ 116y — 1)
e, €10 (0* +y+ )" +11y"0 4 —dy — 1)
(Y 12y 4+ 172y — 16)
4 3 2 4 3 2 _
4 (y* +y° +69y° + 4y + 16)(y" + 10y° + 195y~ — 302y + 169)
Syt =3yt —y = D)y + Ty 4 -+ 36973y — 27889)
€6, Co (P +y+ D" =3y" 4+ 5y — 1)(y"® — 2y +--- — 20y — 16)
o (y* — 159> 4 53y 4 36y + 16)(y* — 6> + 59y* — 6y + 1)
Syt =13y -+ 40y - 1)
(™ + 93y 4 - - + 6938598y — 674041)
4 3 2 4 3 2
Cs, €11, C12 (y* + 6y” + 23y° + 54y + 49)(y* + 9y° + 29y° + 36y + 16)
S My 2y = (Y 24y 4 Ay )
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