12”0503 (K12n0503)

(ﬁ RN

3 6 12 9 2 11 10 3 6 7 4 8

A knot diagrarrﬂ

Solving Sequence

611»47»12%3*» 2—>1—>5->10—>9 —> 8§ —> C4,C7,C12
C11 C2 C1 Cs Cio €9 cs

Ideals for irreducible component#ﬂ)f Xpar

It = (" +u® +3u® + 2u* + 2u® + 20 + b, a — 1, u® +u” + 4u® + 3u® + 5ut + 4u® +u? + 3u — 1)

I =(—u"+b+2u, a+1, v’ —u”+2u—1)

I8 = (u® + 2u™ + Tu'® + 100" + 18u™ + 19u'” + 170 + 12u® — 2u” — 3u® — 9u® — 4u* + 5u® + u® + 2b + 4u +
20T + 50t 4 4 20+ 19u, u® + 30t 4 du 1)

I} = (ua —au+b+u, vla+a® —au+3u® +a—u+5, ud —u? +2u—1)

* 4 irreducible components of dim¢ = 0, with total 35 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.

1


http://www.layer8.co.uk/maths/draw/index.htm#Running-draw
https://github.com/CATsTAILs/LinksPainter

LIF=(u"4+u®+3u’+2u*+2u3+2u?+b, a—1, ud+u” +4ub + 3u® +
5ut + 4u® + u? + 3u — 1)

(i) Arc colorings

1
—u” —ub — 3ud —2ut — 203 — 2u2)

(
(
(
(—1;6 —ud — 3ut —_gu?’ —u? —2u+1)
a (1)
-
(
(
(
(

u” + ub + 3u® + 2ut 4+ 3u + u? + 2u
ap = Wt +ut+3u—2u2+3u—1

—uS 4+ uwd — 2wt 2t — it u+1l
—ub —2ut — 2

(ii) Obstruction class = —1

(iii) Cusp Shapes = —4u” — 4u% — 12u® — 10u* — 10u® — 12u? + 2u — 16



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing

€1 u® + 1307 + 5208 + 39u® — 95u* + 440 — 5u + 11lu + 1

C2,C5, Cy wWu” —6ub —3u® +5ut —10ud + 50 —u—1

€3, %6, C7 u® — " +4ub — 3u® 4+ 5ut — 4+ —3u—1

€10, C11

C4 u® — 3u” — 4u® + 19u® — 33u* + 100u® 4+ 91u? + 35u + 7
C8 ub + 7u” + 17u8 + 16u° + 10u* + 28u® 4 44u® + 32u + 8
C12 u® — 6u” + Tub + 18u® — 36u* — 10w + 45u? — 14u — 12




(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
c 8 7
1 y® — 65y’ +--- =131y +1
c2,Cs5, Cy y® — 13y" 4 52y° — 39y° — 95y* — 44y — 5y? — 11y + 1
€3, C6, C7 y® + Ty + 20y° + 25° + y* — 32y — 33y — 11y + 1
€10, C11

Ca y® — 17y" + 64y° + 685y° — 3215y — 17392y + 819y> + 49y + 49
Cs y® — 15y7 + 85y — 22045 + 268y* — 656y> + 304y* — 320y + 64
C12 y® —22y7 4 ... — 1276y + 144




(vi) Complex Volumes and Cusp Shapes

Solutions to I}

V=1(vol + y=1C)

Cusp shape

1.82186 — 2.790261

—10.46165 + 4.332951

1.82186 + 2.790261

—10.46165 — 4.332951

—16.6633

—16.3280

7.37589 — 2.109731

—4.67802 + 3.203301

u=0.327709 4 0.9379941
a = 1.00000
b= 0.142755 + 0.4926031
u=0.327709 — 0.9379941
a = 1.00000
b= 0.142755 — 0.4926031
u = —1.04994
a = 1.00000
b= 1.57429
u = 0.051026 4 1.2922501
a = 1.00000
b= 239119 — 1.007241
u = 0.051026 — 1.2922501
a = 1.00000
b= 2.39119 + 1.007241

7.37589 + 2.109731

—4.67802 — 3.203301

u = —0.48935 + 1.373921
a = 1.00000
b= 1.78025 —1.977371

—7.96719 + 11.018901

—10.38982 — 5.435151

u = —0.48935 — 1.37392]

a = 1.00000 —7.96719 — 11.018907 | —10.38982 4 5.435151
b= 1.780254 1.977371
u= 0271177
a = 1.00000 —0.602204 —16.6130
b= —0.202677




IL I = (—u?+b+2u, a+1, ub —u?+2u—1)

(i) Arc colorings

0
ail = \u

-1
as = \y?—2u

1
a?— u2

—u

a2 =\ —y2 —u+1

—u? -1
a3 = \—u?+4+u—1

—2u? 4+ u—2
az= \ —u?+u—1

—u?—1
ayp = _u2

—u
a5: —u

U

a0 = \u2 —u+1

u? +1
ag = \u2 —u+1

(ii) Obstruction class =1

(iii) Cusp Shapes = —8u? + 8u — 20



(iv) u-Polynomials at the component

rossings u-Polynomials at each crossin,
C Poly Is at h
C1,Cq, C7 u3_u2+2u_1
C11
Co u3 + u2 -1
2
c3,C10, C12 u3—|—u +2u+1
C4 W4 3uZ+2u—1
Cs, Co ud —u? 41
cg u3




(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
€1, €3, C6
3 2
7,10, C11 y +3yT+2y—1
C12
C2,C5, Cg vyt 2y -1
4 y® —5y? + 10y — 1
cg y3




(vi) Complex Volumes and

Solutions to I3

Cusp Shapes

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

Cusp shape

u =

a = —1.00000

b= —2.09252 — 2.052001

0.215080 + 1.3071401

6.04826 — 5.656241

—4.98049 + 5.958891

a = —1.00000

0.215080 — 1.3071401

6.04826 4 5.656241 | —4.98049 — 5.958891
b= —2.09252 + 2.052001
= 0.569840
a = —1.00000 —2.22691 —18.0390
b= —0.814963




IIL. 1Y =
(ut+2ul% 4. 4+2b+1, 20" +5u8+. .- +2a+19u, u'®+3ul"+-. . +4u+1)

(i) Arc colorings

0
ailr = \u
T B16 g2 1—%91;
ay = Lyt gl 2u — 1
1
a7 = u2
—%u17—1—2§u16—|—- —%u—?
12 = —%u17—§u16—|—- —%u—?
2ut +8ul 4 4 1Tu 44
a3 = —%u17—u15+---+6u+g
2u17+8u16—|—-~-—|—23u—|—1§—3
a2 = —%u17—u15—|—---—|—6u+§
20t + Byl By 4 U
a1 = 2u17+6u16+~--+7u+%
BT Tyt6 2y
as = —%u” w4+ —3u—1
U
a0 = \ud +u
u? + 2u
ag = \ ud+u
u? 41
as = \u* + 2u?
(ii) Obstruction class = —1

(iii) Cusp Shapes = Ju!7 + 4u!® 4+ 13u!® + 37! + 133413 4 251,12 4 331,11 4
%um + %ug + %us + 175u7 - 13—5116 — 62u® — 72—3u4 + 1—23113 + 28u? + 18u — %
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(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing

! u® 31wt 4 —du 1

C2,C5, Cy w4+ 3ulT A+ 1

c3,Cq, C7 u18_3u17+._._4u+1

€10, C11

€4 u'® — 21u'% + - 4 640u + 1709
s (u® — 3u® — 4u™ + 17u® — 8u® + u* — 9u® + 20u? — 12u + 8)?
c12 (u® + 2u® — 4u” — 5u® 4+ u® — 11u? + u® — 2u® + u — 3)?
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(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing

c1 y® — 103y 4+ .- + 100y + 1

€2, C5, Cg Yt =31y 4 Ay 41

C3,Ce6,C7 y18+13y17++4y+1

€10, C11

C4 y'® — 42y + ... — 5810040y + 2920681
Cs (v =17y 4 - — 176y — 64)*
Cra (y? — 12¢° + 38y" + 13y° — 107y° — 135y* — 71y — 68y* — 11y — 9)?

12



Solutions to I3

(vi) Complex Volumes and Cusp Shapes

V=1(vol + y=1C)

Cusp shape

u = —1.030260 + 0.0640971
a= 0.593567 — 1.2715101
b= 1.29698 — 0.738551

—12.47200 4 5.609591

—13.58318 — 2.914831

u = —1.030260 — 0.0640971
0.593567 + 1.2715101
1.29698 + 0.738551

—12.47200 — 5.609591

—13.58318 4 2.914831

—0.210201 + 1.0547801
—1.310130 + 0.0022201
—1.54000 + 1.834131

4.64765 + 4.493021

—9.27331 — 2.630551

—0.210201 — 1.0547801
—1.310130 — 0.0022201
—1.54000 — 1.834131

4.64765 — 4.493021

—9.27331 + 2.630551

= —0.132410 + 0.8483571
= —0.345719 — 0.7904101
= —0.749423 + 0.6107781

—0.376754 4 0.8920251

—13.26164 — 1.575501

—0.132410 — 0.8483571
= —0.345719 4+ 0.7904101
—0.749423 — 0.6107781

—0.376754 — 0.8920251

—13.26164 4 1.575501

= 0.716326 + 0.1886351
= —0.464508 — 1.0619901
= —0.749423 — 0.6107781

—0.376754 — 0.8920251

—13.26164 4 1.575501

0.716326 — 0.1886351
—0.464508 4 1.0619901
—0.749423 + 0.6107781

—0.376754 4 0.8920251

—13.26164 — 1.575501

0.227734 + 1.2472501
= 0.186877 + 0.2426191
—0.116635 — 0.6084671

2.67018 — 2.295451

—5.81910 + 1.311751

0.227734 — 1.2472501
= 0.186877 — 0.2426191

b
u
a
b
U
a
b
U
a
b
u
a
b
u
a
b
u
a
b
u
a
b
U
a
b= —0.116635 + 0.6084671

2.67018 4 2.295451

—5.81910 — 1.311751
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Solutions to I3

V=1(vol + /=1CS)

Cusp shape

0.273050 + 1.3823701
—0.763279 4 0.0012941
= —1.54000 — 1.834131

4.64765 — 4.493021

—9.27331 + 2.630551

0.273050 — 1.3823701
= —0.763279 — 0.0012941
—1.54000 + 1.834131

4.64765 + 4.493021

—9.27331 — 2.630551

= —0.554172 4+ 1.2959701

0.218157

= —0.690827 + 0.7230201 | —8.67732 —11.12553 4+ 0.1
= 0.218157

= —0.554172 — 1.2959701

= —0.690827 — 0.7230201 | —8.67732 —11.12553 4+ 0.1

—0.53003 + 1.348021
0.301448 + 0.6457451
1.29698 — 0.738551

—12.47200 + 5.609591

—13.58318 — 2.914831

—0.53003 — 1.348021
0.301448 — 0.6457451
1.29698 + 0.738551

—12.47200 — 5.609591

—13.58318 4 2.914831

= —0.260047 + 0.2883351
1.99257 — 2.586911
—0.116635 — 0.6084671

2.67018 — 2.295451

—5.81910 + 1.311751

—0.260047 — 0.2883351
1.99257 + 2.586911
—0.116635 + 0.6084671

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

2.67018 4 2.295451

—5.81910 — 1.311751
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IV. I} = (v!a—au+b+u, v’a+a®—au+3u?’+a—u+5, v —u?+2u—1)

(i) Arc colorings

a
2
—u“a+au —u

—au+2uP+a—u+3
—autu+a+1

—au—+u®+1
a3 = \—w2a+u2—u+1
—ua —au+2u® —u+2
—wla4+ut—u+1

—uga—au+3u2+a—2u+4)

ap = —wla+au+u? —u+2

as =

(ii) Obstruction class =1

(iii) Cusp Shapes = —3ua — 2au + 2u — 15

15



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
C1,Ce, C7 (u — u® + 2u — 1)
C11
ca (u® + u? — 1)2
€3,C10 (u® +u? + 2u +1)?
¢4 ub —u® 4 dut — v 4 2u® +2u + 1
cs, Co (u® —u? +1)?
cs ub
C12 (u® —u+1)2

16



(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
C1,C3,Cg (y3+3y2+2y_1)2
€7, €10, C11
C2, Cs5, C9 (yg_y2+2y_1)2
¢4 Y% + 7y + 18yt + 2193 + 16y + 1
Cg y6
c12 (v’ =2y +y—1)°

17



(vi) Complex Volumes and Cusp Shapes

Solutions to I} V—1(vol ++/=1CS) Cusp shape
uw = 0.215080 + 1.3071401
a= 0.947279 4+ 0.3204107 6.04826 —8.87505 4+ 0.1
b= 1.32472
uw = 0.215080 + 1.3071401
a = —0.069840 + 0.4244521 1.91067 — 2.828121 —13.06248 + 4.848871

b= —0.662359 — 0.5622801

u = 0.215080 — 1.3071401

a= 0.947279 — 0.3204101 6.04826 —8.87505 4 0.1

b= 1.32472

u = 0.215080 — 1.3071401

a = —0.069840 — 0.4244521 1.91067 + 2.828121 —13.06248 — 4.848871
b= —0.662359 + 0.5622801

u = 0.569840

a = —0.37744 + 2.293871 1.91067 + 2.828121 —13.06248 — 4.848871
b= —0.662359 + 0.5622801

u = 0.569840

a = —0.37744 — 2.293871 1.91067 — 2.828121 —13.06248 + 4.848871

b= —0.662359 — 0.5622801
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V. u-Polynomials

Crossings u-Polynomials at each crossing
o (u® —u® +2u —1)3
- (u® 4+ 13u” + 52u8 + 39u° — 95u* + 44u® — 5u? + 11u + 1)
(' 31T 4 —du 1)
Co (u® +u? — 1) (u® +u" —6u® — 3u® + 5u — 10u® 4 5u® —u — 1)
(4 3uT e du 1)
Cs. C10 (u +u? +2u + 1)3(u® — u” + 4u® — 3u® + 5u* — 4u® +u? — 3u — 1)
(' = 3ulT 4 —du 1)
r (u® + 3u® + 2u — 1) (u® — u® + 4u* —u® + 2u® + 2u+ 1)
(u® = 3u” — 4u8 + 1965 — 33u* + 100u> + 91u? + 35u + 7)
(u'® =210t 4 -+ 640u + 1709)
s co (u® —u? + 1) (u® +u” — 6u’ — 3u® + 5u — 10u® + 5u? —u — 1)
(U 3utT 4 du 1)
Co, C7, C11 (u® —u? 4+ 2u — 1)3(u® — o™ + 4u® — 3u® + 50t — 4ud +u? —3u—1)
(' = 3utT 4 —du 1)
cs u® (u® 4+ Tu” + 17uC 4 160’ + 10u? + 28u> + 44u® + 32u + 8)
S(u? = 3u® — 4u” 4+ 17’ — 8u® 4 ut — 9P + 20u? — 12u + 8)?
(u® —u+ 12w 4+ u? + 2u+ 1)
C12

(u® = 6u” + Tub + 18u° — 36u* — 10u® + 45u% — 14u — 12)
(w4 2u® — 4" — 50 4w — 11wt 4w - 2u® +u — 3)?
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VI. Riley Polynomials

Crossings Riley Polynomials at each crossing
o (W +3y> +2y — 1)*)(y® — 659" +--- — 131y + 1)
(y™® =103y + -+ + 100y + 1)
(v’ —y*+2y—1)°
Ca2,Cs5, C
27 - (y® — 13y7 + 5245 — 3945 — 951 — ddy® — 5y% — 11y + 1)
(- 31y T 4 Ay 1)
3, Cg, C7 (v* +3y* + 2y — 1)
8 7 6 5 4 3 2
€10, €11 (Y +Ty" +20y° +25y° +y" —32y° —33y” — 11y + 1)
Sy + 13y T Ay + 1)
‘o (y® — 5y% + 10y — 1)(y® + 79° + 18y* + 21 + 16y> + 1)
S(y® = 17y" + 6495 + 685y° — 3215y* — 17392y% + 819y% + 49y + 49)
S(y'® — 42y 4 .- — 5810040y + 2920681)
cs y?(y® — 15y + -+ — 320y + 64)
(y? = 17y® 4 -+ — 176y — 64)°
. (v* =2y +y - 1)*(y* +3y° + 2y — 1)
12

(Y —22y" + - — 1276y + 144)
(y? = 12y® +38y" + 13y — 107y° — 135y — 71y — 68y — 11y — 9)?
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