1210220 (K12n0990)

Linearized knot diagam

Solving Sequence

512536 >2—>1—>48 —>7— 11> 10 —> 9 —>> €3,C6,C8,C12
Cs C2 C1 Cq C7 Ci1 €10 C9

A knot diagranﬂ

Ideals for irreducible component#ﬂ)f Xpar

It = (2281u!? 4+ 1307wt + - - + 44956d + 11490, 1947u'? + 1293u' + - - 4 22478¢ + 16277,
573u'? 4 2043ult + - - - 4 44956b + 16722, —1947u'? — 1293u!! + - - - + 224784 — 16277,
u® 4+ u'? 4 2uM w0 50 +u® 4’ + w8+ 1508 4 5ut 4 1603 + 5u? 4+ 12u + 4)
I;:(—u4+u2a—2u3+au7u2+d+2u+2, ut 43w +5ut +e—a+3u+1, ut +2u® — au+ 2u® + b,
—uta —3ula + 2u* — 5uta 4+ 4u® 4+ a® — 3au + 3u® —a —2u — 1, v’ + 2ut + 2u® +u + 1)
IY={(d, ctu b a—1,u?>—u+1)
Ii={d—u—1,¢c—1,b+1,a—u, v> +u+1)
IY={(—cu+d—c+1, ca—cut+au, b+1, u® +u+1)

I'={a,d-1¢c+a, b+1, v+1)

* 5 irreducible components of dim¢e = 0, with total 28 representations.
* 1 irreducible components of dim¢ = 1

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.
It = (2281u'? 4+ 1307u't + .- - +4.50 X 10*d 4 1.15 X 10%, 1947u'? +1293u'' +
-+ 2.25 X 10*c + 1.63 x 10%, 573u'? + 2043u’* + .- + 4.50 X 10*b + 1.67 X
104, —1947u'%2—1293ut+...4+2.25x10%a—1.63x 10%, w3 +ul?+...+12u+4)

(i) Arc colorings

=0

a2 = ( )
0.0866180u'2 + 0.0575229u ! + -
a3 = \ —0.0127458u'2 — 0.0454444u* + -
o= ()
0.0738722u12 + 0.0120785utt + -
az = \ —0.0127458u'2 — 0.0454444u!t + -
ay = <u + u? +u>
0.0683446u12 — 0.0285724ut + -
as = \ —0.00298069u'2 — 0.042041 1wt + -
—0.0866180u12 — 0.0575229u1t + - - -
ag = \ —0.0507385u'2 — 0.0290729u ! + - -
—0.0683446u2 + 0.0285724utt + -
a7 = \ 0.0180176u'2 — 0.119005u'! + -
(u +u>
U
a0 = \ud+u
—0.0738722u'2 — 0.0120785u!! + - -
a9 = \ —0.0613266u'2 + 0.0902438u!'! + - -
(ii) Obstruction class = —1

2015
11239

(iii) Cusp Shapes = 2290 ut

L.,

-+ 0.482205u + 0.724130
-4 0.294221u — 0.371964

)
)
)

-4 0.776426w 4 0.352167
-4 0.294221u — 0.371964

— 0.389169u + 0.832214
— 0.370985u — 0.374944

— 0.482205u — 0.724130
+0.296890u — 0.255583

-+ 0.389169u — 0.832214
-+ 0.518640u + 0.0127236

— 0.776426u — 0.352167
+ 0.740257w — 0.124789

)

6386
11239

108192

+ 11239




(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
c1,Cy ul — w2+ 16u+1
C2,Cy4,Cq u13_5u12+._._4u+1
cs
c3, C7 B —3ul? 4+ —32u+32
C5,C11 WP e+ 4120 4+4
c10 u'® —u'? 4 .. 4 1508u 4 548
c12 u' +3u'? + .+ 104u — 16




(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
c1,C9 Yy 2592 . — 260y — 1
Co,C4,Cq y13+y12++16y—1
Cs
3,7 Y+ 15y + .- + 156162 — 1024
C5,C11 y13 +3y12 + -+ 104y — 16
10 y' +27y"? + - + 1970472y — 300304
C1a Y 4+ 159" + .- 4 21024y — 256




(vi) Complex Volumes and Cusp Shapes

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

—0.386403 4 0.9170531
—0.849710 4 0.7676311
—0.801603 — 0.1737001 | —2.92013 — 2.625861 | —15.8235 + 5.35701
0.849710 — 0.7676311
0.330147 — 0.1024611

U
a
b

—0.386403 — 0.9170531
= —0.849710 — 0.7676311
—0.801603 4 0.1737001 | —2.92013 + 2.625861 | —15.8235 — 5.35701
0.849710 + 0.7676311
0.330147 + 0.1024611

0.416573 + 0.8814581
0.686659 + 0.1245211
0.221947 + 0.1506981 | —0.33676 + 1.749091 | —2.22256 — 3.200691
—0.686659 — 0.1245211
—0.283854 + 0.5798281

0.416573 — 0.8814581
0.686659 — 0.1245211
0.221947 — 0.1506981 | —0.33676 — 1.749091 | —2.22256 + 3.200691
—0.686659 + 0.1245211
—0.283854 — 0.5798281

1.124080 + 0.6028621
—0.176205 — 1.0751901
—0.16802 4 1.505821 4.55733 + 1.913441 | —6.23694 — 1.742261

0.176205 4+ 1.0751901

1.130610 + 0.2992071

1.124080 — 0.6028621
—0.176205 + 1.0751907
—0.16802 — 1.505821 4.55733 — 1.913441 | —6.23694 + 1.742261

0.176205 — 1.0751901
d= 1.130610 — 0.2992071

c
d
U
a

b

¢

d
U
a

b

c
d
U
a

b
c
d
U
a

b
c
d
U
a

b




Solutions to I}

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

Cusp shape

0.543511 + 1.2752007
1.113650 + 0.3327691
0.536277 — 1.1938901
—1.113650 — 0.3327691
—1.406970 — 0.0930041

1.88235 + 4.500091

—8.08386 — 3.644761

0.543511 — 1.2752001
1.113650 — 0.3327691
0.536277 + 1.1938901
—1.113650 + 0.3327691
—1.406970 + 0.0930041

>~ Q@ gl o o8 8
1 | [

1.88235 — 4.500091

—8.08386 + 3.644761

—1.173290 + 0.7537401
= —0.464126 + 0.5181941
1.48175 — 1.165851
0.464126 — 0.5181941
2.02304 + 0.074011

13.3607 + 6.12611

—8.08998 — 1.873841

—1.173290 — 0.7537401
—0.464126 — 0.5181941
= 1.48175+ 1.165851
c= 0.464126 + 0.5181941
d= 2.02304 — 0.074011

>~ Q@ gl o0 oo 2 gl o

13.3607 — 6.12611

—8.08998 4- 1.873841

u = —0.85913 4+ 1.172841
a= 0.84945 — 1.497761
b= 1.47195+ 0.939311
¢ = —0.84945 + 1.497761
d = —2.08790 + 0.182181

11.8885 — 13.43461

—9.57192 4 6.106921

u = —0.85913 — 1.172841
a= 0.84945 + 1.497761
b= 1.47195—0.939311
c= —0.84945 — 1.497761
d = —2.08790 — 0.182181

11.8885 + 13.43461

—9.57192 — 6.106921




Solutions to I} vV —1(vol +/—1CS) Cusp shape
u = —0.330680
a= 0.680555
b = —0.484585 —0.936151 —9.94250
c = —0.680555
d = —0.410167




IL I =(—u*—2u3+---+d+2, u* +3u3+ - —a+1, u*+2u®> —au +
2u? +b, —uta+2ut+---—a—1, v +2ut +2u +u+1)

(i) Arc colorings

a
—ut — 2ud + au — 2u2>

ag =

—ut —2u +au—2u?+a
—ut — 2u3 + au — 2u?

—uta — 2ula — v?a — u? — 3u — 1)

a4 = —uta—vwra+ut+u—a
—ut =3 —5ul+a—3u—1
ut — wla + 2ud — au +u? — 2u—2
—uta—2uPa—ut —ula -3t —5ut —3u—1
wa+ut —vla4+ud —au+a—3u—2

(
(
(
( 3
o= (Low 1)
(
(
(
(
(

—u? — 4ud + au — 6u? + a — 3u
ag =

—uda — u?a —au—3u—3

(ii) Obstruction class = —1

(iii) Cusp Shapes = u* + u® — 2u? — 5u — 10



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
C1,Co ul® — o + -+ 800u + 256
o ZZ u'® — 3u® + 5u® + 307 — 12u® + 100 + 170 — 18u® — 23u? + 8u + 16
cs3, Cr (u® + ut + 8ud + u? — 4u + 4)?
cs, C11 (u® + 2ut 4+ 2u® + u + 1)?
c10 (u® — 2u* + 14u® + 16u? + Yu + 9)?
c12 (u® + 6u® +u—1)2




(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
c1,co y0 +37y° + - 4 56832y + 65536
2,4, 6 ¥ +y” 4 - — 800y + 256
cs
C3,C7 (v° + 15y* + 54y® — 73y + 8y — 16)?
€5, C11 (y° +6y° +y—1)°
c10 (y° 4 24y* 4 278y> + 32y* — 207y — 81)?
12 (v° 4+ 12y 4+ 38y + 12¢% +y — 1)?

10



(vi) Complex Volumes and Cusp Shapes

Solutions to I3 VvV—1(vol + /—1CS) Cusp shape

u = 0.436447 4 0.6550291
a= 0.445445 4 1.2964201
b= 1.049680 — 0.1996681 | —3.34738 + 1.373621 | —12.45374 — 4.598231
= 1.03494 — 3.534521
= —2.83647 — 1.627561

c
d
u = 0.436447 + 0.6550291
a = —1.03494 4 3.534521

b= —1.062450 — 0.1925551 | —3.34738 + 1.373621 | —12.45374 — 4.598231
c = —0.445445 — 1.2964201

= 0.202150 — 0.2542711

= 0.436447 — 0.6550291
= 0.445445 — 1.2964201
= 1.049680 + 0.1996681 | —3.34738 — 1.373621 | —12.45374 + 4.598231
= 1.03494 + 3.534521
= —2.83647 + 1.627561

= 0.436447 — 0.6550291
= —1.03494 — 3.534521
= —1.062450 + 0.1925551 | —3.34738 — 1.373621 | —12.45374 + 4.598231

= 0.202150 + 0.2542711

= —0.668466

= 0.266201 + 0.9006371
= —0.673909 — 0.6020457 | —0.737094 —7.65040
= —0.266201 + 0.9006371
= —0.554957 + 0.1995981

= —0.668466

= 0.266201 — 0.9006371

= —0.673909 + 0.6020451 | —0.737094 —17.65040
c = —0.266201 — 0.9006371
d = —0.554957 — 0.1995981

d
U
a
b
c
d
U
a
b
¢ = —0.445445 4 1.2964201
d
U
a
b
c
d
U
a
b
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Solutions to I3

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

Cusp shape

—1.10221 + 1.095321
—0.730929 + 0.4103181
0.89973 — 1.706481
—0.554227 4 1.2364401

—1.69011 + 0.159311

14.4080 — 4.05691

—7.72106 + 1.957291

—1.10221 + 1.095321
0.554227 — 1.2364401
1.28694 + 1.516261
0.730929 — 0.4103181
1.87939 + 0.064601

>~ Q@ Bl o0 o8 8
[ |

14.4080 — 4.05691

—7.72106 4 1.957291

—1.10221 — 1.095321
—0.730929 — 0.4103181
0.89973 4 1.706481
—0.554227 — 1.2364401

—1.69011 — 0.159311

14.4080 + 4.05691

—7.72106 — 1.957291

—1.10221 — 1.095321
0.554227 + 1.2364401
1.28694 — 1.516261
0.730929 + 0.4103181

d= 1.87939 — 0.064601

>~ Q@ 2|2 0 o 2 gl o

o
Il

14.4080 + 4.05691

—7.72106 — 1.957291
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1. 1¥ =(d, c+u, b, a— 1, u> —u+1)

(i) Arc colorings

ag =

(ii) Obstruction class =1

(iii) Cusp Shapes = —4u — 7

13



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
C1,Ca,C
1,€2,C3 u2
C4,C7
2
Cs5,C10 u—u—+1
6 (u—1)?
2
cg, C9 (u + 1)
2
€11, C12 u+u+1

14



(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
C1,C2,C3 y2
C4,C7
Cs5, €10, C11 y2 Ty41
C12
2
C6, C8, C9 (y—1)

15



(vi) Complex Volumes and Cusp Shapes

Solutions to I¥ vV—1(vol +/—=1C8S) Cusp shape
u = 0.500000 + 0.8660251
a = 1.00000
b= 0 —1.64493 4 2.029881 | —9.00000 — 3.464101
c = —0.500000 — 0.8660251
d= 0
u = 0.500000 — 0.8660251
a = 1.00000
b= 0 —1.64493 — 2.029881 | —9.00000 + 3.464101
¢ = —0.500000 + 0.8660251
d= 0

16



IV.I}=(d—u—1,¢c—1,b+1,a—u, u>*+u+1)

(i) Arc colorings

ag =

1
ag = \uy+1
1
ar = \u—+1
—u
a1 = \u—+1
1
a0 = \u+1
1
a9 = \u+1

(ii) Obstruction class =1

(iii) Cusp Shapes =4u —7

17



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
2
C1,C2 (u — 1)
C3,Cg, C
3, C6, C7 u?
s, Co
¢4 (u+1)?
2
C5,C10, C12 u +u+1
2
C11 u—u—+1

18



(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
2
C1,C2,C4 (y_l)
€3,C6,C7 y2
s, Co
Cs5, €10, C11 y2 Ty+1
C12

19



(vi) Complex Volumes and Cusp Shapes

Solutions to I} vV—1(vol +/—=1C8S) Cusp shape
u = —0.500000 + 0.8660257
a = —0.500000 + 0.8660251
b = —1.00000 —1.64493 — 2.029881 | —9.00000 + 3.464101
= 1.00000

0.500000 + 0.8660251

c

d

u = —0.500000 — 0.8660251
a = —0.500000 — 0.8660251
b

c

d

—1.00000 —1.64493 + 2.029881 | —9.00000 — 3.464101
1.00000

= 0.500000 — 0.8660251

20



V.I! =(—cu+d—c+1,ca—cu+tau, b+1, u> +u+1)

(i) Arc colorings

<
(
(
o=
n-(0)
e (°
(
(
<
(

ag =

c+1
a9 = \cu+c+u

(ii) Obstruction class = —1
(iii) Cusp Shapes = c?u + a?u — 2cu + 2au — 2¢ + 2a + 4u — 10

(iv) u-Polynomials at the component : It cannot be defined for a positive
dimension component.

(v) Riley Polynomials at the component : It cannot be defined for a positive
dimension component.

21



(iv) Complex Volumes and Cusp Shapes

Solution to I

V=1(vol + y=1C5)

Cusp shape

a = ---

—3.28987 + 2.029881

—13.6251 — 6.41821

22



VL I} =(a,d—1,c+a, b+1, v+1)

(i) Arc colorings

ag =

(ii) Obstruction class =1

(iii) Cusp Shapes = —12

23



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
c1,C2,Cg u—1
C3,C5,C
3, C5, C7 u
€10, C11, C12
C4,C8,C9 u+1

24



(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
C1,C2,C4 y— 1
Ce, C8, Co
C3,Cs5,C7 y

€10, C11, C12

25



(vi) Complex Volumes and Cusp Shapes

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

26



VII. u-Polynomials

Crossings u-Polynomials at each crossing
1 w?(u—1)*(w® —u® + -+ 4+ 800u + 256) (u'® — u'? + -+ + 16u + 1)
u?(u—1)3
o, C
2 (0 = 30 4 5u® + 307 — 12u® + 1065 + 17ut — 1843 — 23u? + 8u + 16)
(B —But? 4 —du 1)
3,7 uP(u® +ut 4 —du +4)3 (' = 3ul? + - — 32u + 32)
u?(u+1)>°
Cq, C
e (!t = 3u® + 5ud + 3u” — 1268 + 10u® + 17ut — 18u® — 23u? + 8u + 16)
(= Butt 4 —du 1)
cs, 11 w(u? —u+ D) (u? +u+1)W® +2u +2u® +u+1)2
(P Ut 120+ 4)
Co w?(u+ 1% (w® —u® + - 4 800u + 256) (u® — u'? + -+ + 16u + 1)
10 w(u? —u+ 1) (u? +u+ 1) (u® — 2u* + 140> + 16u? 4 9u + 9)?
S(u' = u'? 4 - 4 1508u + 548)
c12 w(u? +u+ 12w’ 4 6u® +u—1)*(u' + 3u'® + - - - + 104u — 16)

27



VIII. Riley Polynomials

Crossings Riley Polynomials at each crossing
e y?(y — 1)3(y" + 37y + - + 56832y + 65536)
(y" 4 259" 4 - — 260y — 1)
2,1, v (y— 1%y + 9"+ — 800y +256)(y"* + y'* + - + 16y — 1)
c8
. v (y° 4+ 15y* + 54y® — 73y% + 8y — 16)2
(y" + 15y 4 -+ - 4 15616y* — 1024)
Cs5,C11 y(? +y+ 1205 +6y° +y — 1)2(y*® + 3912 + - + 104y — 16)
c1o y(y? +y 4+ 1)2(y° + 24y* + 278y> + 32y% — 207y — 81)?
(y" 27y 4 - 41970472y — 300304)
1o y(y? +y+ 1%y + 129" +38y° + 129" +y — 1)°

Sy + 159" 4 - 4 21024y — 256)

28



