12n0411 (K12n0411)

6 //\9 Linearized knot diagam
10 ye
é\/s/bﬁ“ %l%l%I%I%J%I%I%I%I%I%I%I%
W 3 6 7 10 2 11 3 12 6 4 9 8
3 1o >

\ _/ Solving Sequence
1

3 11 *4 *) —) —_— —_—> —> — — — C C C
A knot dlagran«ﬂ 6 7 3 2 cr 1 cs 501010 co 901112 cs 8 —> C4,C7,C12

Ideals for irreducible component#ﬂ)f Xpar

I = (u'? — 6u + 10u'® — 16u” + 24u® — 45u™ + 45u° — 39u° + 21u* — 20u® — 3u® + 3b + u — 6,
12 _ 5yt 4+ 1060 — 15u° + 23u® — 3907 + 45u® — 36u® + 18u* — 11u® — 2u® + 3a + 4u — 5,
13—4u12+10u11—17u10+28u9—42u8+57u7—57u6+45u5—23u4+8u3+4u2—4u+3>
= (u®+2u® +b+3u+2, —3u® +a—5u— 2, ut 4 3u® + 5u® + 3u + 1)

13 =(—u®—u?+b—a—u, a®+au+u? u' +ud+u®+1)
=(—uwd+uP+b—a—u, a®+au—u®+2u—2, vt —ud+u?+1)

* 4 irreducible components of dim¢ = 0, with total 33 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.
Iy = (u?—6u''+.--+3b—6, u'?—5u''+...+3a—5, u'®*—4u'?+...—4u+3)

(i) Arc colorings

0
air = \u
_%u12+§u11_~_”._%u+g
ay = _%u12+2u11_~_.“_§u+2
1
a7: (_u2>
—§u12+131u11+ %Ou+%
az = g121,12_6,”11_*_ +134U—4
1,12 _ 7,11 4 10
U —su T+ +su— %
as = (%ul2_%u11+...+ﬁu_i>
3 3
—%u12+6u11+-~-—%u+3
a1 = %u12—9u11+~-~+1—39u 10
5,12 _ 14,11 RIS D -}
%u ut + —|—%u 3
as = \Ju'? —3ul! + - +u’ + Su
—§u11+3u10+-~-—§u2—%
a0 = §u12—3u11—|—-~ +3u—3
L2 St 4y 4 B
ag = 13 12 3 11 43 33
U U 4+ 3uU—
gu” — 3ull + + %uQ + %
a2 = \ =242 4+ 5ult 4+ ... — 24+ 2

gu12_%u11+n_+gu_%
ag = \ —2u'? +8ult +..- —du+5

(ii) Obstruction class = —1

(iii) Cusp Shapes
= —3u'2 +11u't — 24410 + 36u® — 58u® 4+ 85u” — 105u® + 83u® — 44u* + w3 + 16u? —21u+9



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
1 u' +20u + -+ 36u+ 1
C2,C5 uB +ou? o+ 182 — 1
c3,C7 uP w4+ 4 3u—9
C4,C8,C10 U13+7U11+"‘*U*1
C11,C12
6 u® 4 4ut? 4 —4u -3
Co u'® —2u'? 4 — 133u — 47




(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
‘1 Y 4 40y"? + - 4+ 516y — 1
c2,Cs B 20yt + -+ 36y — 1
3, Cr y? +5yt2 + ... 4531y — 81
C4,C8,C10 y13+14y12+73y71
C11,C12
Co y13+4y12+_8y_9
Co y' +2y"? + -+ 7725y — 2209




(vi) Complex Volumes and Cusp Shapes

Solutions to I}

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

Cusp shape

u =

b:

—0.112707 4 0.8252491
1.70029 — 0.149261
2.12147 — 1.287591

—12.72660 — 0.468661

—5.30984 — 0.316921

u =

—0.112707 — 0.8252491
1.70029 + 0.149261
2.12147 + 1.287591

—12.72660 +- 0.46866.1

—5.30984 + 0.316921

0.406174 + 0.6938051
—0.149604 — 0.3674771
—0.471527 4 0.8934531

—1.76494 + 1.404211

0.52711 — 5.146011

0.406174 — 0.6938051
—0.149604 4+ 0.3674771
—0.471527 — 0.8934531

—1.76494 — 1.404211

0.52711 + 5.146011

1.024170 + 0.7535511
0.053482 + 1.2177101
0.722949 — 0.0680031

3.48672 — 4.775451

3.43860 + 2.447661

1.024170 — 0.7535511
0.053482 — 1.2177101
0.722949 + 0.0680031

3.48672 4 4.775451

3.43860 — 2.447661

0.843226 + 1.0791701
1.241480 + 0.1540131
2.48433 — 0.519761

2.43630 4 11.556401

2.21919 — 5.923301

0.843226 — 1.0791701
1.241480 — 0.1540137
2.48433 + 0.519761

2.43630 — 11.556401

2.21919 + 5.923301

0.909975 + 1.0636401
—0.583078 — 0.4107561

= —1.264870 — 0.1461381

—5.92792 + 3.643871

—2.44803 — 4.631491

b
u
a
b
u
a
b
u
a
b
u
a
b
u
a
b
u
a
b
w
a
b
u
a
b

0.909975 — 1.0636401
—0.583078 + 0.4107561
—1.264870 4 0.1461381

—5.92792 — 3.643871

—2.44803 + 4.631491




Solutions to I}

V=1(vol + v=1C)

Cusp shape

u = —0.81473 + 1.238741
a = —0.804503 + 0.4141941
b= —2.15769 — 0.655181

—8.05335 — 3.891251

—0.817708 4 0.1326351

u = —0.81473 — 1.238741

a = —0.804503 — 0.4141941 | —8.05335 + 3.89125] | —0.817708 — 0.1326351
b= —2.15769 + 0.655181

u = —0.512230

a= 0.750525 0.686378 14.7810

b= 0.130679




II.
I = (u¥+2u? +b+3u+2, —u®—3u*+a—5u—2, u*+3u®+5u?+3u+1)

(i) Arc colorings

ar =

asz = —u? —2u —2

(2u3+6u2 +9u+4>
2ud 4+ 5u? + Tu + 2
az = —u? —2u—2
—2u® —b5u? —Tu—1
2u3 4+ 5u? + Tu + 2

W+ 3P +4u+1
—u—1
—u—1

—u? —3u? —4du—1

w?+3u+1
2ud + 5u? + Tu+ 2
ag = \ —y3 —4u?2 —5u—2

u3+3u2+5u+2>

(ii) Obstruction class =1

(iii) Cusp Shapes = —7u® — 18u? — 19u — 4



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
‘@ ut —3ud 4+ 5u? — 3u+1
€2 ut —ud —ut fu+1
s (u* —u+1)2
Cq4,C8 wrud +2u +2u+1
& ut Fud - —u+1
6 ut + 3u 4+ 5u? + 3u+1
7 (u? +u+1)2
C9, C10, C11 u4_u3+2u2_2u+1
C12




(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
€1,C6 v Y 9y + 1
c2,C5 y* —3y3 +5y° —3y+1
c3, C7 (y* +y+1)?
Cy4,Cg, C9 y4+3y3+2y2+1
C10,C11, C12




(vi) Complex Volumes and Cusp Shapes

Solutions to I3 v—1(vol + /—1C5) Cusp shape

u = —0.378256 + 0.4405971
a= 0.121744 4 1.3066201 | —1.54288 — 0.565501 2.94255 — 3.096751
b= —0.929304 — 0.7587451

u = —0.378256 — 0.4405971
a= 0.121744 — 1.306620 | —1.54288 4 0.565501 2.94255 + 3.096751
b= —0.929304 + 0.7587451

u=—1.12174 + 1.306621
a = —0.621744 + 0.4405971 | —8.32672 — 4.625271 | —4.94255 4 9.027607
b= —2.07070 — 0.758741

u=—1.12174 — 1.306621
a = —0.621744 — 0.4405971 | —8.32672 4 4.625271 | —4.94255 — 9.027601
b= —2.07070 + 0.758741
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L I = (—u® —u?*+b—a—u, a®> +au+u?, uv* +ud +u?+1)

(i) Arc colorings
1
ag
an = )

g = \y3 42 +a—|—u>

1
u?
u? a—u S -
—U a+u +u

(
(
(-
(
e (- 3313‘:”“)
(Cas
(o
e
(
(

a7 =

asz =

—3u?a -2 +au—1
ay =

4y3 a—|—2u +3u?—3a—3u+3
wHa—u+1
2ud +2u2+a+1

ua+u
wat+ut+a+u

—a—u
ua—l—u +a-+u
a2 = ua+a+u>

u? —a—2u—|—1

ag = \2u3 —u? +a+2u
(ii) Obstruction class = —1

(iii) Cusp Shapes = —4u? —4u + 1
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(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
1 u® — 13u” + 49u°® 4 10u® — 330u* — 13u® 4 1300u? + 868u + 169
C2,C5 u® 4+ 3u” + 1108 + 28u® + 48u* + 79u> + 96u? + 58u + 13
€3, Cr u® 4 u” — 5ub — 4u® + 150t + 31u® + 34u® 4 32u + 19
€4, 8, €10 u® +u” — 208 — S+ 6ut 4+ 4P+ +2u+1
C11, C12
Co (u? —u® +u? + 1)
Co u+u” = auS + T 4 240t — 9ud — 9 — 2u+4

12



(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
c1 & _ 71y’ + .. —
Yy y'+ 314024y + 28561
€2, C5 y® + 13y" 4 49y° — 10y° — 330y* 4 13y> + 1300y* — 868y + 169
3, C7 y® — 11y" + 63y° — 160y° + 107y* + 125y — 258y% + 268y + 361
€4, 8, €10 y® — ByT 4+ 18y% — 31y° + 38y* — 4y® — 3y? — 2y + 1

C11,C12

€ '+ 9% +3y> + 2y + 1)

€9 y® — 9y" + 5095 — 241y° + 786y* — 517y + 237y — 76y + 16
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Solutions to I3

(vi) Complex Volumes and Cusp Shapes

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

Cusp shape

0.351808 + 0.7203421
0.447930 — 0.6648451
—0.099494 + 0.4560281

—1.85594 + 1.415101

1.17326 — 4.908741

0.351808 + 0.7203421
—0.799738 — 0.0554961
—1.34716 + 1.065381

—1.85594 + 1.415101

1.17326 — 4.908741

0.351808 — 0.7203421
0.447930 + 0.6648451
—0.099494 — 0.4560281

—1.85594 — 1.415101

1.17326 + 4.908741

0.351808 — 0.7203421
—0.799738 + 0.055496.1
—1.34716 — 1.065381

—1.85594 — 1.415101

1.17326 + 4.908741

= —0.851808 + 0.9112921
—0.363298 — 1.1933301
0.184126 — 0.6076811

5.14581 — 3.163961

4.82674 + 2.564801

—0.851808 + 0.9112921
= 1.215110 + 0.2820411
1.76253 + 0.867691

5.14581 — 3.163961

4.82674 + 2.564801

= —0.851808 — 0.911292]
= —0.363298 + 1.1933301
0.184126 + 0.6076811

5.14581 + 3.163961

4.82674 — 2.564801

—0.851808 — 0.9112921
1.215110 — 0.28204171
= 1.76253 — 0.867691

> 2 €|l & €| & 8|l & €| & €| & €| & &8> & &

5.14581 + 3.163961

4.82674 — 2.564801
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IV.I} =(—uv*4+u*+b—a—u, a*>+au—v?>+2u—2, u* —u3+u?+1)

(i) Arc colorings

asz =

wda —ula+au—1
—u?—a+u—1

—u?—a+u—1
—a—1

w?a — ud + 2u? — 2u

wa—uwd+2ul+a—u

—a—u
wa—ud+2ul+a—u
w?a + 2ud — 2u® + 2u
—wda—2ut+2u2—a—u

—u?+a+2u—1
asg = —u?—a

(ii) Obstruction class =1

(
(
(
(
(
(
(
(
(

(iii) Cusp Shapes = —4u? +4u + 1
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(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing

! u® — Tu” + 17u8 — 14u® + 2ut +u? + 1

C2 WH3u" +ub — 4’ — 4wt — P 20+ 2u+ 1

€3 u® +u” 4 5u8 + 8u® + Tut + 110 + 100 + 1

Cq,C8 u® —u” +6u® — 5u’ + 120t — 8ud + 9u? —4u+1

Cs =3 +ul 4w’ —dut + P+ 20— 2u+ 1

Cq (u4 _ u3 + u2 4 1)2

cr u® —u” 4+ 5u8 — 8u® + Tut — 110 + 100 + 1

€9 u® —u” 4 8ub — 3u® — 16u* — 150> + 47u? + 70u + 52
€10, C11, C12 ud +u” +6ub +5u® + 12ut + 8uP + 9 +4u+1

16



(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
c1 y® — 15y7 + 97y% — 114y° + 34y* + 33y +49° + 1
c2,Cs =Ty +17yS — 145 + 2t 92 4+ 1
3,7 y® +9y" + 235 + 495 — 259 + 2993 + 11492 + 20y + 1
4,8, €10 y® + 11y7 + 50y° + 1219° + 166y* + 124y% + 41y% + 2y + 1
C11,C12
6 W' +y*+3° +29+1)°
€9 y® +15y7 + - — 12y + 2704

17



(vi) Complex Volumes and Cusp Shapes

Solutions to If v—1(vol + /—1C5) Cusp shape
uw = —0.351808 + 0.7203421
a = —1.44280 + 0.280541 —11.72550 — 1.415107 1.17326 + 4.908741

b= —0.89538 + 1.401411

uw = —0.351808 + 0.7203421
a= 1.79461 — 1.000881 —11.72550 — 1.415107 1.17326 + 4.908741
b= 2.34204 + 0.119991

u = —0.351808 — 0.7203421
a = —1.44280 — 0.280541 —11.72550 4+ 1.415101 1.17326 — 4.908741
b= —0.89538 — 1.401411

u = —0.351808 — 0.7203421
a= 1.79461 + 1.000881 —11.72550 4+ 1.415101 1.17326 — 4.908741
2.34204 — 0.119991

0.851808 + 0.9112921
= —0.855085 — 0.5931531 | —4.72380 + 3.163961 4.82674 — 2.564801
= —1.402510 — 0.0075011

= 0.851808 4 0.9112921
= 0.003277 —0.3181391 | —4.72380 + 3.163961 4.82674 — 2.564801

= 0.851808 — 0.911292]
= —0.855085 + 0.5931531 | —4.72380 — 3.163961 4.82674 + 2.564801
—1.402510 4 0.0075011

0.851808 — 0.9112921
0.003277 + 0.3181391 | —4.72380 — 3.163961 4.82674 + 2.564801
= —0.544147 — 0.2675121

b
u
a
b
u
a
b = —0.544147 + 0.2675121
u
a
b
u
a
b
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V. u-Polynomials

Crossings u-Polynomials at each crossing

(u* — 3u® + 5u* — 3u + 1)
(u® = 13u” + 49u® 4 10u® — 330u* — 13u® + 1300u? 4 868u + 169)
(=TT w4 D) (w4 20wt 4 36u 4 1)

C1

(u* —u® —w? Fu+ 1) +3u" + -+ 2u+1)
(u® 4 3u” 4+ 11uC 4 28u® + 48u? + 79u3 + 96u? + 58u + 13)
(w2 4 180 — 1)

C2

cs (W —u+ 1)) (u® +u’ + -+ 32u+ 19)
(BT 100+ D (P - 3u—9)

(u* + ud + 2u® + 2u + 1)
c(u® —u” +6u’ — 5u’ + 120 — 8ud + 9u? — 4du 4 1)
T 2u+ D)W T 4 — = 1)

C4,C8

(u* +u® —u? —u+1)(u® —3u" + - —2u+1)
(u® 4 3u” 4+ 11u® 4 28u® + 48u + 79u3 + 96u® + 58u + 13)
(P 4 2ut 4 18w - 1)

Cs

6 (u* =+ + DY W +3u® + -+ 3u+ 1)(u'® +4u'? + - —4u—3)

(u? +u+1)%(u® —u” + 5u® — 8u® + Tut — 11u® + 10u? + 1)
S(u® +u” = 5ub — 40’ + 15u* + 31u® + 34u? + 32u + 19)
(P —ut? e+ 3u—9)

Cr

(u* —u® + 2u® — 2u + 1)

(u® — U+ 8u® — 3ud — 16u — 15u® + 47u* + T0u + 52)
S+ u” =4S+ Ted 4 24t — 9w — 9 — 2u 4 4)
S(u' = 2ur? - — 133u — 47)

C9

(u* —u® 4+ 2u® —2u+ D) (u® +u” + -+ 2u+1)
(u® +u” +6ub + 5u® + 120t + 8ud + 9u® + 4du 4 1)
WP Tt e —u—1)

€10, C11, C12

19



VI. Riley Polynomials

Crossings Riley Polynomials at each crossing
o (' +v* + 992 +y+ 1) (4 — T1y" + -+ — 314024y + 28561)
(y® — 15y" +97y% — 114y° + 34y* + 33y° + 49> + 1)
(Y +40y" 4 -+ 516y — 1)
(y* —3y> +5y% — 3y + 1)(y°® — 7y" +17¢y°% — 149° + 2y* +¢° + 1)
€2,C5 8 7 6 5 4 3 2
(y® + 13y" + 49y° — 10y° — 330y* + 13y + 1300y> — 868y + 169)
Sy 420y + -4+ 30y — 1)
(v* +y+1)°
€3, cr (y® — 11y" + 63y5 — 160y° + 107y* + 125¢> — 258y> + 268y + 361)
(% 4 9y +23y0 + 4y° — 25 4 299 + 114y% + 20y + 1)
(y"* 4+ 5y"? + - + 531y — 81)
(y* +3y° +292 +1)
€4,C8,C10 8 7 6 5 4 3 2
11 c1o -(y® — by + 18y° — 31y°> + 38y —4y® — 3y* — 2y + 1)
S(y® 4 11y" 4+ 50y° + 121y° + 166y* + 124y° + 41y* + 2y + 1)
Sy 1y 4 =3y — 1)
co W' +v*+37 + 20+ D' + P+ 9 +y + 1)

(P Ay =8y - 9)

Co

(y* + 3> + 2% + 1)
(Y8 —9y" + 50y — 24195 + 786y* — 517y> + 237y% — T6y + 16)
(Y 15y 4 — 12y + 2704) (y'3 + 2y 4 - - - + TT25y — 2209)
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