12”0132 (K12n0132)

5 / N o Linearized knot diagam

A8 N ~FHHRRHAHR

3 5 7 2 11 4 10 7 12 8 5 9

K / Solving Sequence
1

710 >8>411>3 —>6—>5—>12—>2—>1— 9 —>> C4,C8,C12
A knot diagranﬂ ¢z Go & G 6 2 G O

Ideals for irreducible component#ﬂ)f Xpar

I} = (—2.14796 x 10°2u*® + 9.58738 x 10°%u*? + ... + 1.56185 x 10°*b + 8.78201 x 10°3,
—4.29892 x 105" + 3.28755 x 10%%u*? + - .- 4 1.56185 x 10%*a + 7.83354 x 10°°,
u44—7u43+---—83u—1>

I¥ = (b, 3u® — —ub +9u® — 6ut — 3ud +10u® +a — 8u+4, v —u® — 20" + 3u® +ud — 3ut + 2u3

Iy = (- u2a—2u +b4+1, a® 4+ au+2u? +2a — 2u+ 3, v —u? +1)
I4f(2b+a— , a2 —2a—4, ut1)
=W +b, vl +a—2u+1, vb—u®+1)

* 5 irreducible components of dim¢ = 0, with total 64 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

—u+1)


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

L I} = (—2.15 x 10°2u*3 4 9.59 x 10°2u*? 4 ... + 1.56 X 10°*b 4 8.78 X
1053, —4.30 x 10%4u3 + 3.29 x 10%5u*2 4 ... + 1.56 x 10%%a + 7.83 x
10%%, w4t — Tu?d 4 ... — 83u — 1)

(i) Arc colorings
1
az
aio = )

2.75245u%3 — 21.0490u*? + - - - — 383.045u — 50.1555
0.0137527u* — 0.0613847u*? + - - - + 4.13777u — 0.562282

i

o

-

)

( 2.76620u™> — 21.1104u** + - - - — 378.907u — 50.7178 >
g

g

e

<

(

a3 = \0.0137527u*® — 0.0613847u*2 + - - - +4.13777u — 0.562282
0.0964349u*3 — 0.375473u*2 + - - — 71.2040u — 27.7159
ag = 0.0727656u*3 + 0.491309u*? + - - - — 2.80714w — 0.409016
0.102399u*3 — 0.502049u*? + - - - — 78.0105u — 27.7938
as = 0.0451246u*3 + 0.308080u*? + - - - — 2.57914u — 0.402041
0.130388u*3 + 0.959055u*? + - - - + 40.6420u + 9.41950
0.122234u* — 0.687069u*? + - - - + 11.8008u + 0.252623
2.64549u% — 20.3205u*2 + - - - — 328.997u — 32.6224
az = 0.0451246u*2 4+ 0.308080u*% + - - - — 2.57914u — 0.402041
0.124319u* — 0.935985u*2 + - - - — 42.8904u — 9.55951
ay = 0.174640u*3 + 1.02487u*? + - - - — 12.6464u — 0.262253
—u? 41
ag = _u2
(ii) Obstruction class = —1

(iii) Cusp Shapes = —49.8054u*3 + 389.878u*% + - - - 4 5096.96u + 52.1441



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing

1 ut 4 6u?d + -+ 29830u + 1

Ca,C4 utt — 14u + - —166u — 1

3, Co ut —5u® - 430720 + 512

Cs, €11 ut — 3u® -+ 4096u — 512

c7,C10 uM e+ +83u—1
c8 u* —33u* + . —631Tu + 1

Cy, C12 ut 5t 4 —16u—4




(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing

1 y** + 78y*® + - — 889350874y + 1

C2,C4 y*t — 6yt + ... — 29830y + 1

€3, Cg y* + 63y + - - — 69206016y + 262144

cs, C11 Y™ 4+ 49y + ... — 15859712y + 262144

c7, C1o y* =33y 4+ —631Ty + 1
Cs yM —37y* ... — 39734481y + 1

Co, C12 yM —3yM ... — 1304y + 16




(vi) Complex Volumes and Cusp Shapes

Solutions to I} V—1(vol ++/=1CS) Cusp shape

u = —0.876497 + 0.4299761
a = —0.802254 — 0.7438281 3.87014 — 2.972791 3.60919 4 6.634711
b= 0.076755 —1.1594301
u = —0.876497 — 0.4299761
a = —0.802254 + 0.7438281 3.87014 4 2.972791 3.60919 — 6.634711
b= 0.076755+ 1.1594301
u = —1.035690 + 0.0111187
a= 0.98809 — 3.019491 0.651471 + 0.1066241 —43.8474 — 14.39361
b= —0.626019 — 0.0603021
u = —1.035690 — 0.0111187
a= 0.98809 + 3.019491 0.651471 — 0.1066241 —43.8474 4 14.39361
b= —0.626019 + 0.0603021

u = 1.04545

a = —1.23357 —7.14674 39.2060

b= 1.68917
u= 0.638907 + 0.6236191
a = 0.054165 — 0.3698851 | —2.03545 + 1.534231 —2.10831 — 3.284401
b= —0.199038 + 0.6376261
u= 0.638907 — 0.6236191
a 0.054165 + 0.3698851 | —2.03545 — 1.534231 —2.10831 + 3.284401
b= —0.199038 — 0.6376261
u = —0.354769 + 0.7922421
a = 1.153100 + 0.4570401 2.35471 — 1.622691 0.78025 + 2.863081
b= 0.884926 + 0.7738451
u = —0.354769 — 0.7922421
a = 1.153100 — 0.4570401 2.35471 4 1.622691 0.78025 — 2.863081
b= 0.884926 — 0.7738451
u= 0.883739 + 0.7252811
a= 2.46589 4 0.697721 —4.23715 4 2.769381 | —48.8073 4+ 0.1
b= 0.500417 — 0.0512841




Solutions to I} vV—=1(vol + /=1CS) Cusp shape

u= 0.883739 — 0.7252811

a= 2.46589 —0.697721 —4.23715 — 2.76938] | —48.8073 + 0.1

b= 0.500417 4+ 0.051284/
u = —0.833904
a= 0.838853 1.20368 8.97050

b= —0.0760954

u = —0.806388

a= 17.4240 —0.460937 —368.890

b= 0.105321
u= 1.112660 + 0.4940491

a = —0.401224 — 0.3462681 2.13500 + 7.766031 0
b= —0.297482 4 0.7018481
u= 1.112660 — 0.4940491

a = —0.401224 + 0.3462681 2.13500 — 7.766031 0

b= —0.297482 — 0.7018481

u= 0.309756 4 0.7100191
a= 0.447198 — 0.4015761
b= —0.053147 — 0.7699301

—0.22354 — 3.198841

0.00447 + 5.552161

u= 0.309756 — 0.7100191
a= 0.447198 + 0.4015761
b= —0.053147 + 0.7699301

—0.22354 + 3.198841

0.00447 — 5.552161

u= 0.073729 4 1.2407801

a= 0.379736 + 0.0209241 10.77560 — 8.870641 0
b= 0.63482 + 1.931611
u= 0.073729 — 1.2407801
a= 0.379736 — 0.0209241 10.77560 + 8.87064.1 0
b= 10.63482 — 1.931611

u = —0.132383 4 1.2582001

a= 0.0707679 — 0.11814201 11.64120 — 0.547211 0

b= 0.10550 — 2.156621




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

u = —0.132383 — 1.2582007
a= 0.0707679 4 0.11814207 11.64120 4 0.547211 0
b 0.10550 4 2.156621

1.118360 + 0.5958601
0.909006 + 0.3706191 —0.60424 + 3.289081 0
—0.644410 — 1.0755601

= 1.118360 — 0.5958601
0.909006 — 0.3706191 —0.60424 — 3.289081 0
—0.644410 4 1.0755601

—1.353770 4 0.1479161
0.380791 — 1.3262501 5.03100 +- 0.550631 0
0.573832 + 1.1583401

—1.353770 — 0.1479161
= 0.380791 + 1.3262501 5.03100 — 0.550631 0

—0.608345 + 0.1513731
—0.48220 — 1.884351 4.00876 — 2.950051 | —9.2752 + 14.05881
—0.158567 — 1.3568401

—0.608345 — 0.1513731
—0.48220 + 1.884351 4.00876 4 2.950051 | —9.2752 — 14.05881
—0.158567 + 1.3568401

1.405350 + 0.0938711
0.454924 + 1.2446701 4.40564 + 2.106181 0
—1.19138 — 1.517441

1.405350 — 0.0938711
0.454924 — 1.2446701 4.40564 — 2.106181 0
—1.19138 4- 1.517441

U
a
b
U
a
b
U
a
b
U
a
b= 0.573832 — 1.1583401
U
a
b
U
a
b
U
a
b
U
a
b

uw= 145332+ 0.144501
a = —0.11796 — 1.935761 10.46410 + 4.584641 0
b= —0.46438 4 2.32992]




Solutions to I}

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

Cusp shape

u= 145332 — 0.144507
a = —0.11796 + 1.935761
b= —0.46438 — 2.329921

10.46410 — 4.584641

1.46913 + 0.293671

1.91388 — 0.673611

—0.488382 + 0.9025691

8.25016 + 5.565751

1.46913 — 0.293671

U
a
b
U
a
b

= 1.91388+0.673611

= —0.488382 — 0.9025691

8.25016 — 5.565751

1.40535 + 0.626261
1.00047 + 1.554091
0.88791 — 1.828351

14.9516 + 15.44411

1.40535 — 0.626261
1.00047 — 1.554091
0.88791 + 1.828351

14.9516 — 15.44411

—1.41723 4 0.690521
1.12597 — 1.254291
0.53080 + 2.128481

15.5975 — 6.34881

—1.41723 — 0.690521
1.12597 + 1.254291
0.53080 — 2.128481

15.5975 + 6.34881

1.51754 + 0.539201
—0.84332 — 1.488821
—0.35692 4 2.333291

16.9016 + 6.96191

1.51754 — 0.539201
—0.84332 4 1.488821
—0.35692 — 2.333291

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

16.9016 — 6.96191

u = —0.270791 + 0.2617431

a = —4.22835 + 0.154701

b = —0.526256 + 0.4392391

—0.967972 — 0.7982681

—5.17338 — 0.481701




Solutions to I}

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

Cusp shape

u = —0.270791 — 0.2617431
a = —4.22835 — 0.154701
b= —0.526256 — 0.4392391

—0.967972 4 0.7982681

—5.17338 4- 0.481701

= —1.53465 + 0.551191
—0.87468 + 1.147411
0.35572 — 2.215681

15.8788 + 2.36921

= —1.53465 — 0.551197
= —0.87468 — 1.147411

u
a
b
u
a
b= 0.35572 + 2.215681

15.8788 — 2.36921

u = —0.0125953
a = —45.4128
b= -0.612334

—1.00318

—10.1720




II.
I¥ = (b, 3u®—5u"+---+a+4, v —ud—2u" +3ub+u® —3u?+2ud —u+1)

(i) Arc colorings

—3u® 4+ 50" 4+ w8 — 9u® + 6u* + 3u® — 10u? + 8u — 4)

w’ —2u® + 2u3
—u® 4+ u” +3u8 —2u® —3ut+ 2 +1

—3u® +5u" +ub —9u® +5ut +3ud — 92 +8u—5
w8 — 2ut + u?

<
<
<
( 8 7 6 5 4 3 2
0y — (3u +5u’ +u” —9u +(()3u + 3u® — 10u +8u4)
<
<
<
<
<

(ii) Obstruction class =1

(iii) Cusp Shapes = 42u® — 82u” — 19u® + 153u® — 83u* — 70u® + 143u? — 120u + 48

10



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing

C1,C2 (u — 1)9

C3, Cp u9
€4 (u+1)°
Cs w? —3u® + 8" —13u8 + 170’ — 1Tu* + 120 —6u? +u+ 1
cr w2+ 3w -3t 2t —ut 1
C8 w = 5u® + 120" — 1508 + 9P +ut — 4P + 2P +u—1
C9 W+ — w3 -t 2wt 1
C10 wWud—20" =3+ +3ut+ 2 —u—1
11 u? 4 3u® + 8u” + 13u’ + 170® + 170t +120% + 60 +u—1
C12 WA+ w3 et 2 u—1

11



(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
C1,C2,C4 (y—1)°
€3, y’
cs, C11 v+ 7y® + 20y + 25¢° + 5y° — 15y + 2297 + 13y — 1
c7, C1o y? =5y 120" — 159 + 90+t — 4P+ 22 +y — 1
Cs y? —y® 1297 — TS + 375+ —10y% + 5y — 1
Co, C12 v+ 3% + 8y + 13y + 170 + 17yt + 120° + 62 +y — 1

12



Solutions to I3

(vi) Complex Volumes and Cusp Shapes

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

Cusp shape

uw=0.772920 4 0.5103511
a = —0.920144 — 0.5983751

b= 0

—3.42837 + 2.093371

—7.68972 — 3.820381

u= 0.772920 — 0.5103511
a = —0.920144 4 0.5983751

—3.42837 — 2.093371

—7.68972 + 3.820381

b= 0

u = —0.825933

a = —14.5113 —0.446489 211.240
b= 0

u = —1.173910 4 0.3915551
a= 0.719281 4 0.1192761
b= 0

2.72642 — 1.336171

1.56769 + 0.266151

u = —1.173910 — 0.3915551
0.719281 — 0.1192761
b= 0

2.72642 4 1.336171

1.56769 — 0.266151

u = 0.141484 4 0.7396681
a= 0.590648 4 0.4494021
b= 0

—1.02799 — 2.454421

—5.04100 + 1.694161

u = 0.141484 — 0.7396681
0.590648 — 0.4494021
b= 0

—1.02799 + 2.454421

—5.04100 — 1.694161

u= 1.172470 + 0.5003831
0.365868 — 0.2479751
b= 0

1.95319 + 7.084931

—0.45449 — 1.340001

u= 1.172470 — 0.5003831
a= 0.365868 + 0.2479751
b= 0

1.95319 — 7.084931

—0.45449 + 1.340001

13



III. I¥ = (—u?a —2u®* + b+ 1, a®> + au+ 2u? + 2a — 2u + 3, u® —u? 4+ 1)

(i) Arc colorings

w0

0
aio = \u
1
ag— u
a4 = (u2a+2u —1>
( u? +u+1>
wa+2u?+a—1
asz = w?a +2u? —1
w?a+3u? —2u+1
a6 = \qu+u’>+a+u+2
w?a+3u? —2u+1
as = \au+ul+a+u+2
( u? +u+1>
ua+au+4u +a—u+1
az = au+ul+a+u+2
o= ()

—u? +1
ag = —U2
(ii) Obstruction class =1

(iii) Cusp Shapes = 16u’a — 1lau + 16u? — 11a — 30u

14



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossin
Yy
€1,C3, C8 (u? —u® + 2u— 1)
C12
2 2
C2,C10 (u3+u — 1)
2 2
c4, C7 (u® —u? +1)
C5,C11 ub
3 2 2
ce, Co (v’ +u®+2u+1)

15



(v) Riley Polynomials at the component

Riley Polynomials at each crossing

Crossings
C1,C3,Cg (y3+3y2+2y_1)2
Cg,C9, C12
Co,Cq,C7 (y3 _ y2 Loy — 1)2
C10
C5,C11 y6

16



Solutions to I3

(vi) Complex Volumes and Cusp Shapes

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

Cusp shape

0.877439 + 0.7448621
= —0.930160 — 0.4244521
= —0.215080 + 1.3071401

5.656241

—1.47396 — 5.958891

= 0.877439 + 0.7448621
= —1.94728 — 0.320411
= —0.569840

—4.13758 + 2.828121

14.7077 — 20.68811

= 0.877439 — 0.7448621
= —0.930160 + 0.4244521
= —0.215080 — 1.3071401

— 5.656241

—1.47396 + 5.958891

= 0.877439 — 0.7448621
= —1.94728 4- 0.320411
= —0.569840

—4.13758 — 2.828121

14.7077 + 20.68811

= —0.754878
= —0.62256 + 2.293871
= —0.215080 + 1.3071401

4.13758 4 2.828121

27.7662 4 14.72921

= —0.754878
= —0.62256 — 2.293871
= —0.215080 — 1.3071401

4.13758 — 2.828121

27.7662 — 14.72921

17



IV. I} =(2b+a—2, a* —2a— 4, u+1)

(i) Arc colorings

o= (o)

—_

|
)—‘O
SN——" ——

2
=
o

I

(SIS
Q8 2
I+
N = N

S
=
S

I

S|
| —
[N}

oo
S
IO
ot

— N

N[

a1 =

ol
s}
|
ot

ag =

Q
(=2}
Il
e i i e s i i e W N NI N
| @

|
Lo
S~—

(ii) Obstruction class =1

(iii) Cusp Shapes = —49

18



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
2
C1,C11 u® —3u+1
2
C2,C3 u +u—1
2
C4,Cq u—u—1
& u? +3u+1
cr (u+1)2
2
cg, C10 (u—1)
o 2
€9, C12 U

19



(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
€1,Cs5,C11 v -Ty+1
C2,C3,C4 y2_3y+1
Ce
2
€7, €8, C10 (y—1)
Cg, C12 y?

20



(vi) Complex Volumes and Cusp Shapes

Solutions to I} V—1(vol ++/=1CS) Cusp shape
u = —1.00000
a = —1.23607 —7.23771 —49.0000
b= 1.61803
u = —1.00000
a= 3.23607 0.657974 —49.0000
b= —-0.618034

21



V.I ={(u?+b, u*+a—-2u+1, u2 —u?+1
5

(i) Arc colorings

0
aio = \u
1
ag = —u?
—u?4+2u—1
a4 = —u2
u
a1 =\ -l +u+1
—2u? 4+ 2u—1
a3: 7,“2
U
a6 = \—u?+u+1
u
as = \—u?+u+1
u
a2 =\ —u?+u+1
—u?4+2u—1
az= \ —u?+u+1
-1
ayp = 0

—u?+1
ag = —U2
(ii) Obstruction class =1

(iii) Cusp Shapes =0

22



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing

€1,C3,C

1,€3,C8 u3_u2+2u_1

C12

C2,C10 u3—|—u2—1

Cq4,C7 w—u?+1

Cs5,C11 u?

3 2
Cg, Co u’ +u +2u+1

23



(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
C1,C3,Cg y3+3y2+2y_1
Cg,C9, C12
Co,Cy4,C7 y3_y2+2y_1
€10
Cs5, C11 y3

24



(vi) Complex Volumes and Cusp Shapes

Solutions to I¥ v—=1(vol + y/=1CS) | Cusp shape
u=0.877439 + 0.7448621
a= 0.539798 + 0.1825821 0 0
b= —0.215080 — 1.3071401
u= 0.877439 — 0.7448621
a= 0.539798 — 0.1825821 0 0
b= —0.215080 + 1.3071401
u = —0.754878
a = —3.07960 0 0
b = —0.569840

25



VI. u-Polynomials

Crossings u-Polynomials at each crossing
) (u—1)"(u? = 3u+ 1) (u® —u? + 2u — 1)3
(u* 4 6u + -+ 29830u + 1)
C2 (v— 1)) +u—1)(u® +u? = 1) (u* — 14u®® + -~ — 1660 — 1)
€3 u?(u? +u— 1) (u® —u? +2u — 1) (u** — 5u®® + - 4+ 3072u + 512)
€4 (u+ D) (u? —u—1)(u® —u? + 1) (u** — 14u®® + -~ — 1660 — 1)
e u?(u? + 3u + 1)
(u® = 3u® 4+ 8u” — 13u8 + 17u® — 17u* + 120 — 6u® +u + 1)
S(u™ = 3u® 4 - 4 4096u — 512)
C6 ud(u? —u — 1) (u® +u? + 2u + 1)3(u* — 5u*® 4 .- 4 3072u + 512)
cr (w4 1)%(u® —u? + 13w —u® — 20" 4+ 3u8 +u® — 3u® +2u® —u + 1)
(M et 4 4+ 83u — 1)
cs (u—1)%(u® —u? 4+ 2u—1)3
(u? = 5u® 4 120" — 15u8 4+ 9u® + ut — 4u® + 20 +u — 1)
S(u* = 33u® 4. — 631Tu + 1)
Co w?(u® 4+ u? 4+ 2u + 13 (6 — u® + 2u” — ub + 3u® —ut +2ud Fu+1)
(w4 5ut 4~ 16u — 4)
10 (w—1)%(u® +u? = 1) (u® +u® — 20" — 3u8 +u® 4+ 3u* + 20 —u —1)
(Mt 4+ Tut 4+ 83u— 1)
u’(u? — 3u+ 1)
c .
H (W + 3u® + 8uT + 13u8 + 1708 + 170t + 120 + 6u2 +u — 1)
S(u = 3u® 4 - 4 4096u — 512)
12 w?(u® —u? 4+ 2u — 1)°@6 + u® + 2u” + ub + 3u° + ut + 2ud +u—1)

S(u 4 5ut 4 — 16u — 4)




VII. Riley Polynomials

Crossings Riley Polynomials at each crossing
o (y =1 = Ty + 1)y +3y* + 2y = 1)°
Sy 78y™ 4 - — 889350874y + 1)
e | WD -3y )@ -y 2 - 1)
(g™ = 6y* 4 - — 29830y 4 1)
c3, Cq v (y? — 3y + 1)(y° +3y* + 2y — 1)°
(Y™ 4+ 63y™ + - — 69206016y + 262144)
escnn Y% — Ty + 1) + Ty + -+ 13y — 1)
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