12”0694 (K12n0694)

\ Linearized knot diagam

\ \_/' Solving Sequence

14—-2->510>12>6—>7—>9—> 3 — 8 —> 11 > C2,C7,C10
C1 Cyq Ci2 Cs Ce C9 C3 cg C11

A knot diagranﬂ

Ideals for irreducible component#ﬂ)f Xpar

It = (5542348185u'* + 12483915678u'® + - - - + 193710435976b — 48755007008,
— 57969081u'* — 531745184u'? + - - - + 227894630564 — 38728287076,
u® 4+ 3u' + .-+ 60u — 16)
= (u+2u® —u? +b—2u+2, v +3u® +a—6u—4, v’ +4u* +3u® — 4u® —4u+1)
IY = (13a®u® + 2au + 3a*u? — 9a® — 3a®u + 24u’a + a® + 1lau + 14u® + 5b — 22a — 4u + 3,
—2a%u® + a* — 2a3u + 2a*u? — a® + 3a*u — 32u*a + 4a® — 53au + 17u® — 38a + 31u + 23, u® +u® — 1)
Ii={—-u 2u*+a+u—1,u* —u+1)
I¥=({b—-2a+1, 4a* —6a+1, u—1)

* 5 irreducible components of dim¢ = 0, with total 37 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

L
It = (5.54 X 10%°u'* 4+ 1.25 X 10" %3 +.. . 4+ 1.94 X 10''b — 4.88 x 10'°, —5.80 X
107u'*—5.32x 1083+ . -42.28X10'%°a—3.87x 100, u'®+3u'*+-..460u—16)

(i) Arc colorings

- ()

= (o)
w= ()
- < i)
0.00254368u'* + 0.0233329u'3 + - - - + 0.0452708u + 1.69939
—0.0286115u'* — 0.0644463u*3 + - - - — 1.99339u + 0.251690
0.0380093u'* + 0.0802367u'3 + - - - + 2.56494u + 0.802099
0.0511056u'* + 0.0966535u'3 + - - - + 3.44007u — 0.786612
—0.0455457u'* — 0.0977825u!% + - - - — 5.28838u + 0.536706
ag = —0.107164u' — 0.218718u!® + - - - — 7.08098u + 1.73158
—0.00280296u1% — 0.0172477u!3 4+ - - - — 1.86151u — 0.654871
ar = \ —0.0399111u* — 0.0794444u* + - .- — 2.27957u + 0.756192
0.00251495u'4 + 0.0394902u!'3 + - - - + 0.759483u + 1.78965
ag = 0.120131u + 0.203886u3 + - - - + 7.47958u — 1.83534
—u +1
agz = —ut 4 202
—0.00985312u* — 0. 00127324u13 + -+ 1.07235u + 1.36528
ag = 0.102369u'4 + 0.176801u'3 + - - - + 5.54963u — 1.50976

0.0247410u'* + 0.0688107u!'3 + - - - + 1.90500u + 1.26192
a11 = \ —0.0282390u'* — 0.0646220u'3 + - - - — 2.23111u + 0.351338

(ii) Obstruction class = —1

22363926543 14_|_ 10216429583 13_|_ o 485831949075 73524844069

(iii) Cusp Shapes = =755 u 11394731528 & -

11394731528 2848682882



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
C1,Co,Cy u® —3ut + -+ 60u+ 16
3,08 ul® +8utt 4. — 1120 — 64
Cs5, Cg, C9 w4+ 9+ 4?1
€7, €10, C11 u® —uM w1
C12 u'® — 14u™ + -+ 68u — 8




(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
C1,Co,Cy y15 — 15y14 + -+ 5232y — 256
€3, 8 Yt —12yM + .-+ 41728y — 4096
C5,C, Co Yyt — Ay 14y — 1
€7, C10, C11 y'® 4+ 23y 4. —23y — 1
12 y' — 68y + - + 2576y — 64




(vi) Complex Volumes and Cusp Shapes

Solutions to I} V—1(vol ++/=1CS) Cusp shape
u = —1.07635
a= 119704 —10.6859 —41.6000
b= 1.58782

u = 1.178640 4 0.1726801
a= 0.627487 — 0.4336431
0.282219 — 0.2023481

—1.55215 — 0.882691

—10.53205 + 2.042901

u = 1.178640 — 0.1726801
a= 0.627487 + 0.4336431
0.282219 + 0.2023481

—1.55215 4 0.882691

—10.53205 — 2.042901

u = 0.160834 4 0.7088431
a= 0.014785 + 0.1878121
0.520261 — 0.1682541

1.32905 — 2.339651

—9.51656 + 6.094861

u = 0.160834 — 0.7088431
a= 0.014785 — 0.1878121
0.520261 + 0.1682541

1.32905 + 2.339651

—9.51656 — 6.094861

u = —1.360170 4 0.3098981
a= 0.509328 + 0.4421241
b= 0.714313 + 0.2304601

—3.48368 4 6.071431

—13.1701 — 10.70801

u = —1.360170 — 0.3098981
a = 0.509328 — 0.4421241
b= 0.714313 — 0.2304601

—3.48368 — 6.071431

—13.1701 + 10.70801

u = —0.12171 + 1.444601
a = —0.280558 — 0.2677801
b= 2.37166 + 0.473981

9.74508 — 5.814101

—9.65717 + 3.186561

u = —0.12171 — 1.444601
a = —0.280558 + 0.2677801
b= 2.37166 — 0.473981

9.74508 + 5.814101

—9.65717 — 3.186561

u = —1.42958 + 0.709491
a= 1.01628 + 1.251931
b= 2.03512 —0.49412]

5.6640 + 13.20451

—12.63072 — 5.984691




Solutions to I}

V=1(vol + y=1C)

Cusp shape

= —1.42958 — 0.709491
1.01628 — 1.251931
2.03512 4 0.494121

u
a
b

5.6640 — 13.20451

—12.63072 4 5.984691

u =

0.219796
1.78361
b= —0.198958

—0.592779

—16.9910

1.68228 + 0.912621
0.793163 — 0.9250651
3.00988 + 0.432621

4.36534 — 2.502831

—8.50423 + 2.900531

1.68228 — 0.912621
= 0.793163 + 0.9250651
b= 3.00988 —0.432621

4.36534 + 2.502831

—8.50423 — 2.900531

u = —2.36403
a = —1.34162
b= —5.25577

—19.2116

16.8620




II.
I¥ = (u*+2ud—u?+b—2u+2, u*+3ud+a—6u—4, u’+4u*+3u®—4u?—4u+1)

(i) Arc colorings

- )

= (1)
1
a2: u
( o)
—u —3ud +6u+4
—ut =2+t +2u—2
—ut —5ud +u+10u+7
—du* — 7w + 4P+ Tu—4
4u4—|—17u3+17u —Tu— 12
ae = —2u? — —3u?+3u+3
2u4—|—8u —|—7u —4u—5
ar = \ —¢* —3ud —u?2+2u+1
w2 —u—2
a9 = \ —2u* —bul +u?+6u—1
—u?+1
a3 = \ —y* 4 2u2
3ut + Tud — u? — 8u
ag = \6u? + 10u® — 5u? — 12u+3

—ut —2ud +u? 4+ 5u+4
a1 = \ —4u* — 7wl +4u? +7u—3

(ii) Obstruction class =1

(iii) Cusp Shapes = —10u* — 33u® — 29u® + 3u — 6



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing

c1,Co W+ dut + 30 — 4 —du+1

c3 u® — 6u® + 11u? — 6u + 1

¢4 u® — du* + 3u® + du? —4du — 1

C5, Co wWHut—uw -2 —u+1

6 ub—ut — w2 —u—1
c7,C10 WwHut =20+l +u—1

cs u® — 6u® — 11u® — 6u — 1

c11 wWout =2 — P tu+1

Cra u’ + 10u” + 34u® + 55u” + 46u + 17




(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
€1,C9,Cq y° — 10y* 4+ 33y° — 48y% + 24y — 1
€3, Cs y° — 12yt 4 2493 — 49y% + 14y — 1
C5, C6, Co v’ =3y +3y° —4y® + 5y — 1

€7, €10, C11 y® — 5yt +4y° — 32 +3y—1

C12 y® — 32y* + 148y% — 237y + 246y — 289




(vi) Complex Volumes and Cusp Shapes

Solutions to I¥ V—1(vol ++/=1CS) Cusp shape
uw=0.935978
a= 6.38849 —5.47443 —63.3310
b= —1.65940

u = —1.41748 + 0.386471
a = —0.124879 — 0.4211551
b= —0.807993 — 0.7908361

—3.56702 4 5.271381

—13.75047 — 1.282581

u = —1.41748 — 0.386471
a = —0.124879 + 0.4211551
b = —0.807993 4 0.7908361

—3.56702 — 5.271381

—13.75047 4 1.282581

u= 0.213816

a= 5.25148 —4.24110 —7.02780
b= —1.54829

u = —2.31483

a = —1.39021 —19.3390 —46.1400
b= —5.17632
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I11.
IY = (13a®u?+43a*u?+- - -—22a+3, —2a*u®+2a?u?+-.-—38a+23, u®+u?—1)

(i) Arc colorings

o ()

0
a4 = u
1
ag = u2
—u
as = \u?+u—1
a
a0 = \ —2.60000a3u? — 0.600000a>u? + - - - + 4.40000a — 0.600000
—§a3u2 + %a2u2 + = %a— %
a12 = \ —2.60000a¢3u2 — 0.600000a%u? + - - - + 4.40000a — 1.60000
—adu? %a2u2 + —a— %
ag = %a3u2+ 8a2u2 4 -+ — 158a_1?)7
7%a2u2 _ §u2+ ~+%a2+%
a7 = gaz’,uer%azu2+,”71751(1Jrg
—u
ag = \2u+u—2
—u?+1
a3 = \y? —u+1
—2u—+1
ag = \ 5y’ +2u—4
‘ §a3u2+%a2u2+~~—1—53a—%8
a1l = \ —7.40000¢3u? — 2.40000a%u? + - - - + 15.6000a + 1.60000
(ii) Obstruction class = —1

(iii) Cusp Shapes = —4u — 14
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(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
C1,C2,Cy (u? —uz—|—1)4
3, Cs (u® —u? 4+ 2u —1)*
Cs,Cg, CY w? -3+ —2u—59
c7,C10,C11 u? +3utt + - —314u — 121
C12 (u2 +u— 1)6
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(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
C1, 2,64 v’ —y*+2y—1)*
€3, s W° +3y* +2y —1)*
Cs5, Cg5 Co y'? —yt o 4 5424y + 3481
7,10, C11 Y2 + 11y + - — 50196y + 14641
C12 (v* =3y +1)°

13



Solutions to I3

(vi) Complex Volumes and Cusp Shapes

V=1(vol + y=1C)

Cusp shape

u = —0.877439 4 0.7448621
a = —0.037366 — 0.8105071
b= 10.618034

6.97197 4- 2.828121

—10.49024 — 2.979451

u = —0.877439 4 0.7448621
a = —0.127901 — 1.3616501
b= —1.61803

—0.92371 4 2.828121

—10.49024 — 2.979451

u = —0.877439 4 0.7448621
a = —0.397503 — 0.4579221
b= —1.61803

—0.92371 4 2.828121

—10.49024 — 2.979451

u = —0.877439 4 0.7448621
a= 0.23805 + 1.505521
b= 10.618034

6.97197 4- 2.828121

—10.49024 — 2.979451

u = —0.877439 — 0.7448621
a = —0.037366 + 0.8105071
b= 10.618034

6.97197 — 2.828121

—10.49024 + 2.979451

u = —0.877439 — 0.7448621
a = —0.127901 + 1.3616501
b= —1.61803

—0.92371 — 2.828121

—10.49024 + 2.979451

u = —0.877439 — 0.7448621
a = —0.397503 + 0.4579221
b= —1.61803

—0.92371 — 2.828121

—10.49024 + 2.979451

u = —0.877439 — 0.7448621
0.23805 — 1.505521
0.618034

a =

b:

6.97197 — 2.828121

—10.49024 + 2.979451

0.754878
0.603863
—1.61803

—5.06130

—17.0200

0.754878
—1.12774 + 4.031101

u
a
b
u
a=
b= 0.618034

2.83439

—17.0200
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Solutions to I3

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

Cusp shape

= 0.754878
= —1.12774 — 4.031107
0.618034

2.83439

—17.0200

0.754878
5.30105
= —1.61803

U
a
b
U
a
b

—5.06130

—17.0200
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IV.I}=(b—u, 2u*+a+u—1, u® —u+1)

(i) Arc colorings

o= (o)

0
aq = u
1
ag = U2
—u
as = 1
—2u? —u+1
a0 = U
u? +u—1
a1 = 7’[1,2
—u—+1
a = \u?—u+1
—u? 42
a7 = u2
—u? +1
ag— u2
—u?+1
a3 = \ u2+4u
0
ag = \ —u

(ii) Obstruction class =1

(iii) Cusp Shapes = 2u? + 5u — 14

16



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
C1,C2,C12 ud —u+1
C3 (u + 1)3
€4 ud —u—1
C5,Co u? +2u +u+1
Ce ud —2u fu—1
€7, C10 ud —u? +2u—1
cg (u—1)3
C11 wHu+2u+1

17



(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
C1,C2,Cyq y3_2y2+y_1
C12
€3,C8 (y—1)°
C5, 6, Co y*—2° =3y —1
3 2
€7, €10, C11 Yy +3y" +2y—1

18



(vi) Complex Volumes and Cusp Shapes

Solutions to I}

V=1(vol + y=1C)

Cusp shape

0.662359 + 0.5622801
a= 0.09252 — 2.052001
0.662359 + 0.5622801

2.83014 — 0.942711

—10.44308 4 4.301121

u = 0.662359 — 0.5622801
a= 0.09252 + 2.052001

2.83014 + 0.942711

—10.44308 — 4.301121

b= 0.662359 — 0.5622801

u = —1.32472

a = —1.18504 —8.95014 —17.1140
b= —1.32472
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V.I!=(b—2a+1, 4a* —6a+1, u — 1)

(i) Arc colorings

o= (o)

aq =

a9 =

(ii) Obstruction class =1

(iii) Cusp Shapes = £a — 20

20



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
c1,Co (u—1)?
C3,Cg u
Cy 1 2
(u+1)
Cs, Cg w?—3u+1
7 u? +u—1
€ u? +3u+1
€10, €11, C12 u —u—1
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(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
2
C1,C2,C4 (y_l)
C3,C8 y2
Cs5,C6, C9 Y —Ty+1
C7, €10, C11 yz ~3y+1
C12

22



(vi) Complex Volumes and Cusp Shapes

Solutions to I¥ V—1(vol ++/=1CS) Cusp shape
u = 1.00000
a= 1.30902 —10.5276 9.45290
b= 1.61803
u = 1.00000
a= 0.190983 —2.63189 —15.7030
b= —-0.618034
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VI. u-Polynomials

Crossings u-Polynomials at each crossing
e1, ¢ (u—1)%(ud —u+1)(u® —u? + 1)*(u® + 4u* + 3u® — 4u® — 4u + 1)
S(u'® = 3uM + - 4 60u + 16)
s w?(u+1)3(u® —u? 4+ 2u — 1)*(u® — 6u® + 11u* — 6u + 1)
S(u' 4 8uM - — 112u — 64)
cq (u+1)%(ud —u—1)(u® —u? + 1)*(u® — 4u® + 3u® + 4u® — 4u — 1)
(u'® = 3uM + - 4 60u + 16)
cs (u? = 3u+1)(u® 4+ 20 +u+ 1)(u® +ut —ud —2u* —u+1)
c(u'? = 3urt 4 — 20— 59)(uf F Ut 4+ Tu? 1)
6 (u? = 3u+1)(v® — 2u® +u —1)(v® —u* — v’ +2u* —u—1)
S(u'? = 3urt 4 — 20— 59)(uf F Ut 4+ Tu? 1)
cr (u? +u—1)(u —u® 4+ 2u— D)W +u? =203 +u® +u—1)
C(u'? 4 3utt 4 = 314w — 12D (WP —uM w1
cs uw?(u—1)3(u® —u? + 2u — 1)*(® — 6u® — 11u® — 6u — 1)
S(u' 4 8uM - — 112u — 64)
Co (u? +3u+1)(u® + 2u® +u + 1) (u® +u* —u® —2u* —u+1)
c(u'? = 3urt 4 — 20— 59)(uf + ut 4 Tu? 1)
10 (u? —u— 1) —u® 4+ 2u— D) (W® +u? — 20> +u? +u—1)
(w4 3utt 4 = 31w — 12D (W — M 4w )
o (u? —u—1)(u® +u? +2u+ 1) (u® —u* —2u® —u? +u+1)
(w4 3uM = 314w — 121) (u!® — Mt u 1)
1o (u? —u—1)(u? +u— 1% —ui1)
(w4 10ut + - 4 46u + 17) (u® — 14ut -+ 68u — 8)

24



VII. Riley Polynomials

Crossings Riley Polynomials at each crossing
A (y—*(y° —2y" +y - )(y° —y* +2y — 1)
(y® =10yt 4 -+ 24y — 1)(y° — 15y + - - - 4 5232y — 256)
cs, s vy —1°° +3y° + 2y - 1)(y° — 129"+ 14y - 1)
(Yt = 12yM 4 - 4 41728y — 4096)
Cs. C. Co (v =Ty + Dy’ —2y° = 3y — (" — 3y" +3y° — 4y” + 5y — 1)
Syt =yt 45424y 4 3481) (0 — 4y 4+ 14y — 1)
Cr. 10, C11 (v =3y +1)(y° +3y> + 2y — 1)(v° — 5y* +4y° —3y> + 3y — 1)
Sy 11yt 4 - — 50196y + 14641) (y'° + 23y + - — 23y — 1)
. (v? =3y +1)7(y° —2¢> +y - 1)
12

~(y° — 32y + 148y° — 237y” + 246y — 289)
(y"® — 68y 4 - - + 2576y — 64)
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