12a1983 (K12a1983)

m Linearized knot diagam

ﬂ‘ S

b 5 100 8 9 11 12 1 4 2 3 6 7

12
CW Solving Sequence

29%10*3*511*6ﬁlﬁ4ﬁ8ﬁ7%12%637067011
A knot d1agrarrE| €1 €4 g  Cr Ci2

Ideals for irreducible component#ﬂ)f Xpar

I'=0—u, —u®+u'" 4+ +4a—13u, ' —u® +- —u—1)
IY = (538u?3 + 1753u?? + - - - + 3334b + 10456, 432u?® + 12271u?? + - - - + 23338a + 126536,
100 4 —16u—17)

N=b-1,d>-3, u+tl)
Ijy=0b-1,a, u+1)
d={,a—1, u—1)
Ig=0b+1,a-1, u—-1)
I'=0b+1,a+1, u—-1)

II=(a, b—1, v+1)

* 8 irreducible components of dim¢ = 0, with total 50 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.

1
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LI'=0b-—u, —u®+u"+.--4+4a—13u, u'® —u'® ...

(i) Arc colorings

w- (1)

1,18 1,17 4 . 41,2, 13
U U+ +4u—|—4u)

%uls—%u”—l—“-—&-%ﬁ—k%u
e = \1,18 1,17, ., 1,2, 5
6 U U + +4u + Zu

—iu”—%ulﬁ—l—“'—kiu—%
a; = \1,18 __ 1,17 4 . 4 1,2, 5
1 U U+ + zu” + Ju

1,18 1,17 4 4 1.2, 9

v qut Ut + gu
a4— u

1,17 _ 1,16 4 .. 1 5

U u + +4u+4
ag = U2

LA PRt
a7 = \1 R _1
7 v gu T U — g

(ii) Obstruction class = —1

—u—1)

(ili) Cusp Shapes = —3u'® + Zu!” + 170! — Fu'® — 810! + 104u'3 + 206u'? —

%uu — %uw + %ug + 215u® — %u7 — 149,6 _ 103,54 364 — 2943 —

2 2

2

59,2 4 15
2 U+ U



(iv) u-Polynomials at the component

u-Polynomials at each crossing

Crossings
1 ul® + 15018 + -+ + 1586w + 218
C2,C3,Cq u19+u18+..__u_~_1
€8, C9, C10
Cs, Cg, C7 u19+3u18+--~—6u—2
C11,C12




(v) Riley Polynomials at the component

Riley Polynomials at each crossing

Crossings
1 y'"? —y'® 4. 4+ 65512y — 47524
C2,C3,C4 y19_23y18++y_1
€8, €9, C10
C5,Ce, C7 y19—25y18+--~—24y—4
C11, C12




Solutions to I}

(vi) Complex Volumes and Cusp Shapes

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

Cusp shape

u = —0.310639 + 0.7002791
a = —0.43101 + 1.742631
b = —0.310639 + 0.7002791

—12.66640 — 3.708591

—6.97096 + 4.510801

u = —0.310639 — 0.7002791
a = —0.43101 — 1.742631
b = —0.310639 — 0.7002791

—12.66640 + 3.708591

—6.97096 — 4.510801

u = —1.34431
a= 1.98662
b= —1.34431

—7.55334

2.37220

0.264676 + 0.5850911
a= 0.44609 + 1.549011
0.264676 + 0.5850911

—3.30479 + 2.718091

—7.05035 — 6.508021

u = 0.264676 — 0.5850911
a= 0.44609 — 1.549011

—3.30479 — 2.718091

—7.05035 + 6.508021

b= 0.264676 — 0.5850911

u = —0.583241

a = —2.35110 —11.3004 —5.80070
b= —0.583241

u= 147018

a = —1.06148 3.59702 2.15400
b= 1.47018

u = 1.48891 + 0.354581
a = —0.245253 + 1.3827701
b= 1.48891 + 0.354581

—1.12008 + 11.802901

0.70242 — 5.531821

u = 1.48891 — 0.354581
a = —0.245253 — 1.3827701
b= 1.48891 — 0.354581

—1.12008 — 11.802907

0.70242 4 5.531821

u = —1.52435 + 0.169171
a= 0.597354 + 0.7529071
b= —1.52435+ 0.169171

10.36490 — 2.099301

4.61522 — 0.989311




Solutions to I}

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

Cusp shape

u = —1.52435 — 0.169171
a= 0.597354 — 0.7529071
b= —1.52435 — 0.169171

10.36490 + 2.099301

4.61522 4 0.989311

u = —1.50399 + 0.303491
a= 0.345723 4 1.2280601
b= —1.50399 + 0.303491

8.30594 — 9.648721

2.30074 4 6.543071

u = —1.50399 — 0.303491
a= 0.345723 — 1.2280601
b= —1.50399 — 0.303491

8.30594 4 9.648721

2.30074 — 6.543071

u = 1.54004
a = —0.705382
b= 1.54004

3.56474

2.45220

u= 1.52397 + 0.242691
a = —0.439996 + 1.0082801
b= 1.52397 4 0.242691

11.80370 + 6.006751

6.85446 — 4.300601

u= 1.52397 — 0.242691
a = —0.439996 — 1.0082801

11.80370 — 6.006751

6.85446 + 4.300601

b= 1.52397 — 0.242691

u = 0.440690

a= 1.53450 —1.88440 —3.40050
b= 0.440690

u = —0.200256 + 0.3617611
a = —0.474490 4 1.0615001
b = —0.200256 + 0.3617611

—0.010314 — 0.8157041

—0.34015 + 8.345411

u = —0.200256 — 0.3617611
a = —0.474490 — 1.0615001
b = —0.200256 — 0.3617611

—0.010314 + 0.8157041

—0.34015 — 8.345411




II. % = (538u?2 4+ 1753u?2 + ... + 3334b + 10456, 432123 4 12271u?*2 + ...
2

23338a + 126536, u?* — 10u?2 + ... — 16u — T7)

(i) Arc colorings
0
as
1
—u?
—ud + u)

0.0185106u23 — 0.525795u22 + - - - — 3.14153u — 5.42189)

( —0.161368u>* — 0.525795u* + - - - — 5.71296u — 3.13617
—u?+1
ut — 2u?
—0.0101123u23 — 0.227055u22 + - - - — 0.0356500u — 2.14714
ag = \ —0.155369u23 — 0.0266947u22 + - .- — 0.708758u — 1.08278
0.166252u23 + 0.0464907u? + - - - + 1.68781u — 4.87750
a1 = \0.184763u?3 4+ 0.572286u%2 + - - - + 5.82933u + 0.544391
1 us — 170u21 4t 178u 176
ag = \ —0. 161368u23 0.525795u22 + - - - — 5.71296u — 3.13617
—0.448025u?3 — 0.161368u22 + - - - — 3.84219u + 2.45544
ag = \ 0.525795u23 4 0.346131u?2 + - - - 4+ 5.71806u + 2.12957
—0.0533893u23 — 0.0419916u?? + - - - + 0.862627u — 5.17516
a7 = \ —0.0929814u23 + 0.263947u?2 + - - - 4+ 4.43491u — 0.327534

—0.268960u2% — 0.363227u?2 + - - - — 3.56684w + 3.09911
a1z = \ 0.134673u23 + 0.00479904u22 + - - - — 2.85573u + 0.548590

(ii) Obstruction class = —1

_ 654,23 3736,22 , . _ 38132 26158
(iii) Cusp Shapes = —[ir-u TeorU T 1667 &~ 1667




(iv) u-Polynomials at the component

u-Polynomials at each crossing

Crossings
! (u'? —4ut 4o — 6u+ 1)
C2,C3,Cq u24—10u22+~--+16u—7
€8, C9, C10
Cs, Cg, C7 (u12_2u11+_“_4u+1>2
C11,C12




(v) Riley Polynomials at the component

Riley Polynomials at each crossing

Crossings
Cc1 (912+8y11+—14y+1)2
€2,C3,C4 Y2t —20y% + - — 508y + 49
€8, C9, C10
Cs, Cg, C7 (y12 _ 16y11 +—6y+1)2
C11,C12




Solutions to I3

(vi) Complex Volumes and Cusp Shapes

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

Cusp shape

u = —0.358425 4 0.9171207
a= 1.06378 —1.207891
b= 1.43345 —0.262001

—7.05914 — 7.203601

—2.08749 4 4.716571

u = —0.358425 — 0.9171201
1.06378 + 1.207891
1.43345 + 0.262001

b:

—7.05914 + 7.203601

—2.08749 — 4.716571

0.726659 + 0.6121591
a = —0.556760 — 0.6499931
b= —1.361680 + 0.0280951

u =

3.08210 — 0.498501

1.36863 + 1.380081

0.726659 — 0.6121591
a = —0.556760 + 0.6499931
—1.361680 — 0.0280951

u =

3.08210 + 0.498501

1.36863 — 1.380081

0.421897 + 0.8300881
—0.92080 — 1.152891
—1.40739 — 0.195511

2.05779 4 5.522851

—0.56374 — 6.483071

0.421897 — 0.8300881
= —0.92080 + 1.152891
= —1.40739 + 0.195511

2.05779 — 5.522851

—0.56374 + 6.483071

= —0.539453 + 0.7325451
0.737853 — 0.9867401
1.389660 — 0.1016311

5.05906 — 2.469071

5.52253 + 3.952521

—0.539453 — 0.7325451
0.737853 + 0.9867401
1.389660 + 0.1016311

5.05906 + 2.469071

5.52253 — 3.952521

—0.914759 4 0.6726141
0.716633 — 0.3817241
1.42619 + 0.140011

—5.38423 + 1.709591

0.128193 — 0.1672001

—0.914759 — 0.6726141
= 0.716633 + 0.3817241
= 1.42619 — 0.140011

—5.38423 — 1.709591

0.128193 + 0.1672001
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Solutions to I3

V=1(vol + v=1CS)

Cusp shape

= —1.14845
= —0.192638
0.678097

2.62918

—3.06920

0.678097
= 0.326261
= —1.14845

2.62918

—3.06920

= —1.361680 + 0.0280951
—0.007416 4 0.5970141
= 0.726659 + 0.6121591

3.08210 — 0.498501

1.36863 + 1.380081

= —1.361680 — 0.0280951
= —0.007416 — 0.5970141
= 0.726659 — 0.6121591

3.08210 + 0.498501

1.36863 — 1.380081

= 1.389660 + 0.1016311
= 0.176320 — 0.7848921
= —0.539453 — 0.7325451

5.05906 + 2.469071

5.52253 — 3.952521

= 1.389660 — 0.1016311
= 0.176320 + 0.7848921
= —0.539453 + 0.7325451

5.05906 — 2.469071

5.52253 + 3.952521

= —0.580967 + 0.1121011
= —2.24045 — 0.432311
= —0.580967 — 0.1121011

—11.2998

—5.66710 + 0.1

= —0.580967 — 0.1121011
= —2.24045 + 0.432311
= —0.580967 + 0.1121011

—11.2998

—5.66710 + 0.1

u = —1.40739 + 0.195511
a = —0.275184 — 0.9269251
b= 0.421897 — 0.8300881

2.05779 — 5.522851

—0.56374 + 6.483071

u = —1.40739 — 0.195511
—0.275184 4 0.9269251
0.421897 + 0.8300881

a
b

2.05779 + 5.522851

—0.56374 — 6.483071
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Solutions to I3

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

Cusp shape

= 1.42619 4+ 0.140011
—0.220284 + 0.6044381
—0.914759 4 0.6726141

—5.38423 + 1.709591

0.128193 — 0.1672001

1.42619 — 0.140011
= —0.220284 — 0.6044381
—0.914759 — 0.6726141

—5.38423 — 1.709591

0.128193 + 0.1672001

= 1.43345 4 0.262001
= 0.316640 — 1.0405001
—0.358425 — 0.9171201

—7.05914 + 7.203601

—2.08749 — 4.716571

1.43345 — 0.262001
0.316640 + 1.0405001
—0.358425 4 0.9171201

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

—7.05914 — 7.203601

—2.08749 + 4.716571
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L. I =(b—1, a®* — 3, u+1)

(i) Arc colorings

(ii) Obstruction class =1

(iii) Cusp Shapes =0

13



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
C1,Cs5,Ce w2 —3
C7,C11, C12
2
C2,Cg (u - 1)
C3,C4,C9 (u+1)2
€10

14



(v) Riley Polynomials at the component

Riley Polynomials at each crossing

Crossings
C1,Cs5,Ce (y _ 3)2
C7,C11,C12
C2,C3,C4 (y_1)2
€8, Cg, C10

15



(vi) Complex Volumes and Cusp Shapes

Solutions to I¥ v—1(vol ++1/=1CS8) | Cusp shape
u = —1.00000
a= 173205 —9.86960 0
b= 1.00000
u = —1.00000
a = —1.73205 —9.86960 0
b= 1.00000

16



IV. I} =(b—-1, a, u+1)

(i) Arc colorings

w=(0)
o (1)
w=(4)
o= (]

()
w- (]

e (%)
w- (7))
= (1)
o= (1)

(ii) Obstruction class =1

(iii) Cusp Shapes = 12

17



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
€1, Cs5, Ce u
C7,C11, C12
Ca, C8 u—1
C3,C4,Cy u+1
€10

18



(v) Riley Polynomials at the component

Riley Polynomials at each crossing

Crossings
C1,C5,Cq Y
C7,C11,C12
C2,C3,C4 y— 1
C8, C9, C10

19



(vi) Complex Volumes and Cusp Shapes

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

20



V. I =({b,a—1, u—1
5

(i) Arc colorings

ayp =

aq =

(ii) Obstruction class = —1

(iii) Cusp Shapes = —6

21



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossin
Yy
€1 u—1
C2,Cs5, Cg
c7,Cy, C10 u+1
C11,C12
C3,C4,Cg U

22



(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
C1,C2,Cs5
€6, C7, Cy y—1
€10, C11, C12
€3,C4,C8 )

23



(vi) Complex Volumes and Cusp Shapes

Solutions to I V—1(vol + v/—1CS) Cusp shape
u = 1.00000
a = 1.00000 —1.64493 —6.00000
b= 0

24



VLI =(b+1,a—-1, u—-1)

(i) Arc colorings

ayp =

aq =

(ii) Obstruction class =1

(iii) Cusp Shapes =0

25



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
C1,C2,Cs5 u—+1
C6, C7,C8
C3,C4,C9 u—1

€10, C11, C12

26



(v) Riley Polynomials at the component

Crossings

Riley Polynomials at each crossing

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

€10, C11, C12

27



(vi) Complex Volumes and Cusp Shapes

Solutions to I¢ v—1(vol ++1/—1CS) | Cusp shape
u = 1.00000
a = 1.00000 0 0
b = —1.00000

28



VIL I =(b+1,a+1, u—1)

(i) Arc colorings

o= )
wo= ()
o ()
- (1)
o= ()
o= (02)
o= (3

o= ()
w= (3

o ()

(ii) Obstruction class =1

(iii) Cusp Shapes =0

29



(iv) u-Polynomials at the component

Crossings

u-Polynomials at each crossing

C1,C3,C4
Cs5,Ce6,C7

€9, C10

C2,Cg, C11

C12

u+1

30



(v) Riley Polynomials at the component

Crossings

Riley Polynomials at each crossing

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

€10, C11, C12

31



(vi) Complex Volumes and Cusp Shapes

Solutions to I¥ v—1(vol ++1/—1CS) | Cusp shape
u = 1.00000
a = —1.00000 0 0
b = —1.00000

32



VIIL I? = (a, b—1, v+ 1)

(i) Arc colorings

ayp =

aq =

(ii) Obstruction class = —1

(iii) Cusp Shapes = —6

33



(iv) u-Polynomials at the component

u-Polynomials at each crossing

Crossings
€1 u—1
€2, C9, C10 U
€3,C4,Cs
C6; C7,C8 utl
C11,C12

34



(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
€1,€3,C4
C5,C6, C7 y—1
Cg8,C11, C12
€2, €9, C10 )
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(vi) Complex Volumes and Cusp Shapes

Solutions to I} V—1(vol +/=1CS) Cusp shape
v = —1.00000
a= 0 —1.64493 —6.00000
b= 1.00000

36



IX. u-Polynomials

Crossings u-Polynomials at each crossing
c1 u(u —1)3(u+ 1) (u? — 3)(u'? — 4u' + - — 6u+ 1)?
(u'? + 15u™® + -+ - 4 1586w + 218)
¢2, s w(u — 13w+ 13w +ul®+- —u+1)
(Ut =100 4+ 16u—T)
€3,C4,Cy u(u —1)*(u+1)*(u'® +u'®+- o —u+1)
c10 S(u = 10u* + -+ 16u —T)
C5,C6, CT u(u — 1) (u+1)%(u? = 3)(u'? — 2u™ 4 - — du +1)?
€11, C12 (w4 3ul 4 — 6u—2)
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X. Riley Polynomials

Riley Polynomials at each crossing

Crossings
¢ y(y —3)%(y — Dy +8y't + - — 14y +1)?
(' =y 4 £ 65512y — 47524)
@y~ 1)5(y1 — 23y™ 4y — 1) (5 — 20y + - — 508y + 49)
Cg, Cg, C10
Cs. C. Cr y(y—3)2(y—1)4(y12—16y11+"'_6y+1)2
C11,C1a .(y19_25y18+...—24y—4)
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