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K]\k/\ Solving Sequence
11

26 >3>110>11 >5—>7—>8 —>4 > 12 > 9 —>> (3,0, Cn
A knot diagranﬂ c2 C1 Cio cs

Cs Ce Ccr Cq4  C12

Ideals for irreducible component#ﬂ)f Xpar

I“:(ug—2116—&—u5—}—2u4—u?’—uz—i—b—l—u7 —u't 4+ 20° — 4" + 4u® — 2ut — 3P + 2% + a4 2u — 2,
u'? —utt — 201 + 3u® 4 3u® — 5u” — 208 4 6u® — 4u® + 3u — 1)

Iy = (=3u* + 7+ + 2047, 3ut — 50+ + 20+ 5, u? -3t + o —2u+1)

I =b+u, atu, u®+u®—1)

I =(b—a, va+a*+u?+2u+1, v*+u®—1)

* 4 irreducible components of dim¢ = 0, with total 63 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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L= —2uS+u+2u*—uw?—uw?+b4+u, —ur+2u°+---4a—
2, ulz—ull-l— -+ 3u—1)

(i) Arc colorings

- ()

o= (1)
o= ()
uw? +1
( )
u11—2u +4u —4u® 4+ 2ut 4+ 3u® — 2u? — 2u + 2
= —ud 4+ 2u8 — b — 2t P+ u—u
wll — 249 +4u 74u +ut+3ud —u2—2u+2
= —ut 4wl - -t ut+u—u
Uu
a5 = U
o= (L +u)
—u +2u —u — 3u® +ut + 203 —u2—u
ag = \ —u? + 2u”7 —3uS+2ut+2ud — 22 —u+1
—u + b —u4+1
ag = \ —¢8 +2u — 2u* + 2u?
ul — 240 +2u +3u — 3u® — 3u® + 3u* 4+ 2u3 — 2u? — 2u+2
a2 = O b8 —u™ —2u8 +ud —ud

—ut+u? -1
ag = \ gl — 29 +ud + 44" — 208 —3uP + 3ut + 203 — 2u? —u+1

(ii) Obstruction class = —1

(iii) Cusp Shapes = 4u't — 6u® + 120" + 2u® — 8u® + 2u* + 8u? + 2u? — 8u — 10



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
C1,Cg,C10 u12+5u11_~_.“+9u+1
C12
Ca2,Cs5, Cg w2 !t — 2910 — 309 + 308 + 507 — 20l —6uS +4ud —3u—1
C11
c3,C7 w? —utt 4 —Bu—1
Cy4, Cg u + 7t o 432048




(v) Riley Polynomials at the component

Riley Polynomials at each crossing

Crossings
€1, C6, C10 y 2yt 4 =33y +1
C12
€2,C5,C8 y2 =Byttt 4+ —9y+1
C11
€3, Cr y? =1yt =9y 1
c4, Co y'? — Tyt 4 — 192y + 64




Solutions to I}

(vi) Complex Volumes and Cusp Shapes

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

Cusp shape

uw=0.921925 + 0.3435881
a=—0.611717 4 0.4767061
b= 0.056760 — 0.3518061

—2.36994 — 2.760311

—17.1687 + 5.80861

uw=0.921925 — 0.3435881
a=—0.611717 — 0.4767061
0.056760 + 0.3518061

—2.36994 4 2.760311

—17.1687 — 5.80861

uw=0.588705 + 0.8298921
a= 1.69413 —0.792181
1.295740 4 0.5648581

—0.17368 + 3.066461

—8.92631 — 0.430831

uw=0.588705 — 0.8298921
a= 1.69413 + 0.792181
1.295740 — 0.5648581

—0.17368 — 3.066461

—8.92631 + 0.430831

u = —0.700347 + 0.6610801
0.49057 + 1.674921
b= 1.37850 + 1.193201

3.36282 4 2.189811

—7.17700 — 3.813431

u = —0.700347 — 0.6610801
a= 0.49057 — 1.674921
b= 1.37850 —1.193201

3.36282 — 2.189811

—7.17700 + 3.813431

uw = —0.993915 + 0.6111971
a = —1.53521 — 1.437331
b= —2.02283 — 0.514091

1.49384 + 7.779251

—11.7273 — 7.96521

uw = —0.993915 — 0.6111971
= —1.53521 4+ 1.437331
b= —2.02283 + 0.514091

1.49384 — 7.779251

—11.7273 4- 7.96521

u = —1.18481
a = —0.513967
b= 0.968302

—12.5188

—20.4260

1.073430 + 0.7026701
a = —0.31962 + 2.220501
b= —1.57673 + 2.454591

u =

—3.0728 — 14.58781

—12.5949 + 9.13861




Solutions to I}
u=1.073430 — 0.7026701

a = —0.31962 — 2.220501

Vv—1(vol + +/—1CS) Cusp shape

—3.0728 + 14.58781

—12.5949 — 9.13861
b= —1.57673 — 2.454591
u = 0.405199
1.07767 —0.765991 —12.3860
b= -0.231197




II. 1Y =
(—=3utt +7u+. .. +2b+7, 3ut —5ut+...+2a+5, ut?—3utl +...—2u+1)

(i) Arc colorings

az

ag =
1
a3— u2
—u?+1
al— u4
f%u41+%u40+'~+§2—1u72
ajo=\ 3341 _ 7,40 L . L 18, 7
10 QU qu ot Fu— g
St — 1500 - 4 170 — T
+ - +%u—2§

a5 =

a7 =

%u39—u38+-~-+u—%
as = \Gu* —u+. fu+3
w4+ ub —ut+1
ag = \ —u8 4 208 — 2u* + 202
1Al _ 3,40 L Ly
2 2
a0 = ;u40 + %u38+ 4 %U* 1)
3,41 | 9,40 27 11

(ii) Obstruction class = —1

(iii) Cusp Shapes = —u*! — Zu*0 + 45 21



(iv) u-Polynomials at the component

u-Polynomials at each crossing

Crossings
C1,Cg,C10 u42+15u41+._._~_20u+1
C12
C2,C5,Cs u42+3u41_~_”.+2u+1
C11
c3, C7 ut? —3utt 4 24u+ 1
¢4, Cg (u*' —3u® + - — 4u + 8)?




(v) Riley Polynomials at the component

Riley Polynomials at each crossing

Crossings
C1,Cg,C10 y42+25y41_~_._._12y+1
C12
€2,C5,C8 y*2 — 15yt 4+ — 20y + 1
C11
cs3,Cr y*? =35yt .. 372y +1
4, Cy (y*t — 219 + .- + 80y — 64)*




Solutions to I3

(vi) Complex Volumes and Cusp Shapes

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

Cusp shape

1.001590 + 0.0714461
= —0.247034 + 0.9828411
= —0.0703049 — 0.02136941

—1.68246 + 2.027011

—16.1395 — 3.20751

= 1.001590 — 0.0714461
= —0.247034 — 0.9828411
= —0.0703049 + 0.02136941

—1.68246 — 2.027011

—16.1395 + 3.20751

= —0.884746 + 0.5077091
= —1.00430 — 1.658601
= —1.70041 — 0.935501

—1.68246 4 2.027011

—16.1395 — 3.20751

= —0.884746 — 0.5077091
= —1.00430 + 1.658601
= —1.70041 + 0.935501

—1.68246 — 2.027011

—16.1395 + 3.20751

= 0.498112 + 0.8435861
= —1.51048 4 0.339571
—0.92205 — 1.135481

—6.44569 + 1.904981

—15.1767 — 0.69331

0.498112 — 0.8435861
= —1.51048 — 0.339571
= —0.92205 + 1.135481

—6.44569 — 1.904981

—15.1767 + 0.69331

0.833041 + 0.6244531
= —0.244467 — 1.0480301
= —0.795422 — 0.4333951

4.76367 + 0.569481

—11.53430 — 0.711701

0.833041 — 0.6244531
—0.244467 + 1.0480301
—0.795422 4 0.4333951

4.76367 — 0.569481

—11.53430 4- 0.711701

0.589823 + 0.8646031
—1.89138 + 0.710301
= —1.53680 — 0.728441

—1.59942 4 8.758821

—10.82911 — 4.893201

= 0.589823 — 0.8646031
= —1.89138 — 0.710301
= —1.53680 + 0.728441

> Q& €| & €|l & €| & €| €| Q@ &) Q@ 8| & &
I

—1.59942 — 8.758821

—10.82911 + 4.893201
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Solutions to I3

V=1(vol + y=1C)

Cusp shape

0.865106 + 0.6224561
0.478460 + 0.7852041
1.077610 4 0.2275261

4.66319 — 5.4611171

—12.12408 4 5.297941

0.865106 — 0.6224561
0.478460 — 0.7852041
1.077610 — 0.2275261

4.66319 + 5.461111

—12.12408 — 5.297941

0.370195 + 0.7974771
—0.975137 4 0.1631491
—0.109542 — 1.2857301

—2.89368 — 5.090921

—11.85705 + 4.855121

0.370195 — 0.7974771
—0.975137 — 0.1631491
—0.109542 4 1.2857301

—2.89368 4 5.090921

—11.85705 — 4.855121

—0.877054 4 0.7093051
0.621738 + 0.7232591
0.924556 + 0.3449961

2.39962 + 2.721551

—2.38517 — 1.806741

—0.877054 — 0.7093051
0.621738 — 0.7232591
0.924556 — 0.3449961

2.39962 — 2.721551

—2.38517 + 1.806741

—1.140080 + 0.0539571
0.121069 — 0.4430291
—1.234320 — 0.2981141

—6.44569 4 1.904981

—15.1767 — 0.69331

—1.140080 — 0.0539571
0.121069 + 0.4430291
—1.234320 4- 0.2981141

—6.44569 — 1.904981

—15.1767 + 0.69331

—0.948500 + 0.6573941
1.35145 + 1.050241
1.70425 + 0.277221

2.62978 + 2.946391

—8.38979 — 1.948311

> Q& €| & €|l & €| Q& €| Q2 &) Q@ 8| Q@ €|l & €|l & &> & &
I

—0.948500 — 0.6573941
1.35145 — 1.050241
1.70425 — 0.277221

2.62978 — 2.946391

—8.38979 + 1.948311
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Solutions to I3 V—=1(vol + /=1CS) Cusp shape
u=0.440380 + 0.720566.
a= 1.022170 — 0.478261I | —1.18994 —9.46820 + 0.1
b= 10.238333 + 0.8042881
u=0.440380 — 0.7205661
a= 1.022170+ 0.4782617 | —1.18994 —9.46820 4 0.1

b= 0.238333 — 0.8042881

u = —0.602886 4 0.586036.1
a = —0.56399 — 1.788141
b= —1.51211 — 1.108901

2.62978 — 2.946391

—8.38979 + 1.948311

u = —0.602886 — 0.586036.1
a = —0.56399 + 1.788141
b= —1.51211 + 1.108901

2.62978 + 2.946391

—8.38979 — 1.948311

u = —1.169360 4 0.0793581
a = —0.342452 4+ 0.6716621
b= 1.087440 + 0.4525771

—8.23029 + 7.482001

—17.0704 — 5.24731

u = —1.169360 — 0.0793581
a = —0.342452 — 0.6716621
b= 1.087440 — 0.4525771

—8.23029 — 7.482001

—17.0704 + 5.24731

u = —0.869430 4 0.8101821
a = —0.90284 4 1.145401
b= —0.28767 + 1.525471

4.76367 + 0.569481

—11.53430 — 0.711701

u = —0.869430 — 0.8101821
a = —0.90284 — 1.145401
b= —0.28767 — 1.525471

4.76367 — 0.569481

—11.53430 4 0.711701

u = —0.903021 4 0.8037531
a= 123931 —0.823741
b= 10.76478 — 1.367371

4.66319 + 5.461111

—12.00000 — 5.297941

u = —0.903021 — 0.8037531
a= 1.239314 0.823741
b= 10.76478 + 1.367371

4.66319 — 5.461117

—12.00000 + 5.297941
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Solutions to I3

V=1(vol + v=1CS)

Cusp shape

1.054680 + 0.6183311
—0.151148 — 1.1991501
0.95395 — 1.701091

—2.89368 — 5.090921

—12.00000 + 4.855121

1.054680 — 0.6183311
= —0.151148 + 1.1991501
0.95395 + 1.701091

—2.89368 + 5.090921

—12.00000 — 4.855121

1.086360 + 0.5864941
0.636112 + 1.1214601
—0.52511 + 1.748371

> Q@ €|l & €|l & &
|

—5.00675

—15.0273 + 0.1

1.086360 — 0.5864941
0.636112 — 1.1214607
—0.52511 — 1.748371

g
e
I

—5.00675

—15.0273 + 0.1

1.060980 + 0.6900811
0.35900 — 1.973611
1.55493 — 2.240591

—1.59942 — 8.758821

—10.82911 + 4.893201

1.060980 — 0.6900811
0.35900 + 1.973611
1.55493 + 2.240591

—1.59942 + 8.758821

—10.82911 — 4.893201

1.091260 4 0.656406.1
0.23548 + 1.839601
—1.02758 + 2.260601

—8.23029 — 7.482001

—17.0704 + 5.24731

1.091260 — 0.656406.1
0.23548 — 1.839601
—1.02758 — 2.260601

—8.23029 + 7.482001

—17.0704 — 5.24731

0.448134 + 0.2189461
0.896777 — 0.4367611
—0.220693 + 0.1092031

—0.751959

—11.49246 4+ 0.1

0.448134 — 0.2189461
0.896777 + 0.4367611
—0.220693 — 0.1092031

> Q2 Rl Q@ €| & €|l & €| & €|l & &>
Il

—0.751959

—11.49246 4+ 0.1
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Solutions to I3

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

Cusp shape

= —0.444576 + 0.0861451
0.12834 — 2.593321

2.39962 — 2.721551

—2.38517 + 1.806741

—0.444576 — 0.0861451
—0.12834 + 2.593321
—0.36382 4 1.409581

U
a
b= —0.36382 — 1.409581
U
a
b

2.39962 +- 2.721551

—2.38517 — 1.806741

14



III. I = (b+u, a+u, u®+u?—1)

(i) Arc colorings

= (o)

ag —

az =

(ii) Obstruction class =1

(iii) Cusp Shapes = —8u — 12

15



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing

c1,C3,C

1,€3,C7 u3_u2+2u_1

€10

ca,C8 ud+u? -1

Cy4, C9 u3

C5,C11 u3—u2—|—1

3 2
C6,C12 u’+u+2u+1

16



(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
C1,C3,Cg y3+3y2+2y_1
€7, C10, C12
C2,C5,Cs y3_y2+2y_1
C11
C4,C9 313

17



(vi) Complex Volumes and Cusp Shapes

Solutions to I3

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

Cusp shape

u = —0.877439 + 0.7448621
a= 0.877439 — 0.7448621
b= 0.877439 — 0.7448621

6.04826 + 5.656241

—4.98049 — 5.958891

u = —0.877439 — 0.7448621
a= 0.877439 + 0.7448621
b= 0.877439 + 0.7448621

6.04826 — 5.656241

—4.98049 + 5.958891

u = 0.754878
a = —0.754878 —2.22691 —18.0390
b= —0.754878

18



IV. I} =(b—a, v?a+a?+u?*+2u+1, v +u?—1)

(i) Arc colorings
1
ag = O
ag —

az =

(
(
(
( 2

o= (T ™)

o

o

(

(

(

ag =

—w2a+2u2+a+u
—u?a+2u? +a+2u

—3ula+2a+2
—3u?a —au+u?+3a+2

(ii) Obstruction class =1

(iii) Cusp Shapes = 8u?a + au — u® — 8a — 19

19



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
C1,C3,C
s (u? —u® + 2u— 1)
€10
Cc2,C8 (u® +u? —1)?
Cy4, C9 UG
2 2
C5,C11 (u3 —u” 4+ 1)
2 2
C6,C12 (u3—|—u +2u+1)

20



(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
C1,C3,Cg (y3+3y2+2y_1)2
€7, C10, C12
@EE (P -yt 2y - 1)
C11
C4,C9 316

21



(vi) Complex Volumes and Cusp Shapes

Solutions to I} VvV —1(vol + /—1CS) Cusp shape
u = —0.877439 4 0.7448621
a = —0.592519 + 0.986732] | 6.04826 —5.39114 + 0.1

b= —0.592519 + 0.9867321

u = —0.877439 4 0.7448621
0.377439 + 0.3204101 1.91067 + 2.828121 —18.8044 — 4.65181

= 0.377439 + 0.3204101
= —0.877439 — 0.7448621

—0.592519 — 0.9867321 6.04826 —5.39114 4 0.1
—0.592519 — 0.9867321

—0.877439 — 0.7448621

0.377439 — 0.3204101 1.91067 — 2.828121 —18.8044 4 4.65181
0.377439 — 0.3204101

0.754878

—0.28492 + 1.731591 1.91067 + 2.828121 —18.8044 — 4.65181
—0.28492 + 1.731591

0.754878

—0.28492 — 1.731591 1.91067 — 2.828121 —18.8044 4 4.65181
= —0.28492 — 1.731591

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

22



V. u-Polynomials

Crossings u-Polynomials at each crossing

c1, 10 (u® —u? +2u—1)*)(u'? +5u' + - +9u+ 1)
S(u*? 4 15u 4 200+ 1)
(u? +u? —1)3

€2, C8 12 11 10 9 8 7 6 5 3
(ut et —2u = 3u” + 3w 4+ 5u’ — 2w’ —6u’ +4u” —3u—1)
(P 4 3ut 4+ 2u+ 1)

cs, er (u® —u? +2u— 1) W2 —u + - —5u—1)
C(u*? = 3ut 4 240+ 1)

¢4, Cg u?(u'? 4+ Tutt - 4320 + 8) (vt — 3u0 - — 4u + 8)?
(u® —u®+1)3

€5, €11 12 11 10 9 8 7 6 5 3
(uttut =20 = 3u” + 3u® 4+ 5u’ = 2u” — 6u’ +4u” — 3u—1)
C(ut 4+ 3ut 4 2u 1)

Co.C1o (u® + v +2u+ 1)) (u'? + 5urt 4+ -+ 9u+ 1)
(w4 15utt -+ 20u + 1)

23



VI. Riley Polynomials

Crossings Riley Polynomials at each crossing
€1, C6, C10 (y* +3y° +2y — D)2+ 7yt + - =33y + 1)
c12 Sy 425yt 4 =12y + 1)
C9,Cs,Cg ((y3_y2+2y_1)3)(y12_5y11+._._9y+1)
011 . (y42_15y41 +.._20y+1)
c3,C7 (0 +3y° + 2y = 1)°)(y'? = 17y" 4 = 9y + 1)
(y*? =35yt 4 =372y + 1)
€4, Co YOyt — Tyt 4 — 192y 4+ 64) (2 — 21520 4 - - - + 80y — 64)?

24



