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A knot diagranﬂ ? 5o 5T

Cyq Cs (&4 Co
Ideals for irreducible component#ﬂ)f Xpar

= (u'? —u! = 3u® — 18u” — 28u® — 82u" — 102u® — 220u° — 203u* — 209u> + 9u? + 16b — 46u + 22,
—3u!? — 2uM — w0 + 6u® — 6u® + 54u” + 28ub + 198w’ + 151u* + 188u® — 133u® + 32a + 12u — 54,
u'® 4 3u'? + 9utt + 1760 4 36u° + 52u® + 86u” + 86u° + 81u® + 27ut + 25u® — Tu? + 2u — 2)

= (=5u® 4 25u® — 150" + 23u® — 165u® + 221u* — 167u> 4 423u? + 144b — 112u + 44,

730 — 23u® + 3u” — 433u® + 465u° — 307u’ + 1531u> + 63u? + 288a + 584u — 52,
u® —uf +u® — 7u” 4+ 110 — 13u® + 33u* — 2363 + 26u® — 20u + 8)

= (a®*u+ a® — a*u+2a* — 3au+ b —3a —u — 3, 2a* — 3a®u + a® — 6a* + 3au — 5a +u — 1, u® + 1)

=(b+1, 6a—u—3, u*>+3)

=(2a* +b—2a+2, 2a° —2a* +3a—1, u—1)

={a, b+1, v-1)

* 6 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/CATsSTAILs/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

I. If =
(w2 —ult+...+16b+22, —3ul?—2u't+...4+32a—54, u'3+3ul?+...+2u—2)

(i) Arc colorings

Bul2 4 Lyl 4o =3y 4 27
—0.0625000u'? + 0.0625000u!t + - - - + 2.87500u — 1.37500

323 12 1g 11 § %6

3u12+1u11+..._3u+27>
Ut gu T gu—g

a7 =

ag =

(ii) Obstruction class = —1

(iii) Cusp Shapes = féluu — ?u“ — %um — 15349 _ 3Ty8 _ 409, 7 _ 3,6
T81y5 _ 13834 5gyd 309,24 8y 15



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
‘@ ul® 4+ 10u'? + -+ + 651u + 169
C2,Cg u® —6u'?+ - —27u+ 13
C3,C4,Cs u13_3u12+._.+2u+2
C9, €10, C11
C7,C8,C12 u® +6ul? .- +33u+13




(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
a1 y' — 10y"% + - — 63933y — 28561
2, Co Yy — 10y + - + 651y — 169
C3,C4,Cs y13+9y12+_.__24y_4
€9, C10, C11
C7,C8,C12 y13 - 10y12 + .-+ 1531y — 169




Solutions to I}

(vi) Complex Volumes and Cusp Shapes

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

Cusp shape

u = —0.052333 4 0.7146481
a = —1.60779 + 0.268451
b= 1.60510+ 0.101037

8.97858 + 3.363821

—4.98253 — 3.885131

u = —0.052333 — 0.7146481
a=—1.60779 — 0.268451
b= 1.60510 —0.101037

8.97858 — 3.363821

—4.98253 + 3.885131

u = —0.962101 4 0.9649071
a = —0.415380 + 1.1106901
b= 1.29540 + 0.789871

0.19846 + 6.555271

—1.94504 — 5.198311

u = —0.962101 — 0.9649071
a = —0.415380 — 1.1106901
b= 1.29540 — 0.789871

0.19846 — 6.555271

—1.94504 + 5.198311

u = —0.024468 4 0.4605401
a= 0.557073 + 0.1426371
b= —0.684651 + 0.4313491

1.04755 — 1.455071

—1.76075 + 3.940501

u = —0.024468 — 0.4605401
a= 0.557073 — 0.1426371
b= —0.684651 — 0.4313491

1.04755 + 1.455071

—1.76075 — 3.940501

uw= 0.351244

a= 1.70634 —0.867716 —13.5770

b= 0.413951

u = —0.19008 + 1.695841

a= 0.448130 4 0.0646431 13.21680 — 1.394211 0.43458 +4.614171

b= —1.186010 + 0.3153311

u = —0.19008 — 1.695841
a= 0.448130 — 0.0646431
b= —1.186010 — 0.3153311

13.21680 + 1.394211

0.43458 — 4.614171

u = 0.89659 + 1.487711
a = —0.615979 — 1.0085501
b= 1.44106 — 0.72214]

—5.5396 — 13.05471

—2.53712 4 6.012171




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

= 0.89659 — 1.487711

= —0.615979 4 1.0085501 | —5.5396 + 13.05471 | —2.53712 — 6.012171
1.44106 + 0.722141

—1.34323 + 1.179791
0.280776 — 0.5791081 | —9.24321 + 5.555211 | —5.42087 — 2.607841
0.32213 — 1.398131

—1.34323 — 1.179791
0.280776 + 0.5791081 | —9.24321 — 5.555211 | —5.42087 4 2.607841
0.32213 4 1.398131

U
a
b
U
a
b
U
a
b




IL. 1Y = (—5u® + 25u® + - -+ + 144b + 44, 73u® — 23u® + -

52, ul® —u? + ... — 20u + 8)

(i) Arc colorings

(“)

u
a3 = \uyd+u
—0.253472u° + 0.0798611u® + -
a1 = \ 0.0347222u° — 0.173611u® + -
u +1
ut + 2u?
0.0104167u° + 0.0104167u® + -
0.0486111u° — 0.118056u8 + -
—0.201389%° + 0. 131944u + -
316“9 - 36“ +-
—0.1944444° + 0.222222u8® + -
as = \ —0.180556u° + 0.152778u8 + -
—0.0138889u° + 0.0694444u8 + -
ag = —0.180556u° + 0.152778u® + -
0.0833333u° + 0.0833333u® + -
ar 0.0555556u° — 0.152778u® + -
—0.253472u% — 0.045138948 + - - -
a2 = \ —0.0902778u° — 0.0486111u8 + - - -
(ii) Obstruction class = —1

(iii) Cusp Shapes

— 2.02778u + 0.180556
-+ O.777778u — 0.305556

-+ 2.95833u — 1.29167
-+ 2.13889u — 1.02778

—3.11111w — 0.0277778
-+ %u — %

—6.30556u + 4.11111

— 0.944444u + 1.38889

—3.36111u + 2.72222
— 2.94444u + 1.38889

-+ 4.29167u — 2.58333
-+ 3.69444u — 1.88889

— 1.52778u + 0.680556
— 1.22222u + 1.19444

59_78 296 435 191,4 , 215,3 _ 111,2 , 43
= 12U “+ QU+ T U+ Fut - put+

-+ 288a —

29
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(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
! (u® + 8u* + 22u® + 25u® + 15u + 1)?
Ca, Cg (u® + 2u* — 2u® — 3u® + 3u + 1)?

€3,€4, 65 ' 4+ u? 4+ u® + 7u” 4+ 1108 + 13u® + 33u* + 23u® + 2662 + 20u + 8
C9, C10, C11

c7,C8,C12 (u® = 2u* + 2u® +u? —u +1)?




(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
1 (y° — 20y* 4 114y> + 19y* + 175y — 1)?
ca,Cg (y° — Sy* + 223 — 25¢% + 15y — 1)?

C3,C4,Cs y10+y9+~-~+16y+64
Cg, C10,C11

C7,C8,C12 (y5 +6y° —y? —y— 1)2




(vi) Complex Volumes and Cusp Shapes

Solutions to I¥ V—1(vol ++/=1CS) Cusp shape
u = —0.252054 + 1.0911407
a = —0.21289 4 1.439061 4.49352 4.94304 4+ 0.1
b= 0.833800
u = —0.252054 — 1.0911407
a = —0.21289 — 1.439061 4.49352 4.94304 4+ 0.1
b= 0.833800
u = —0.131365 + 1.2288107
a = —0.400425 + 0.3093017 1.43849 — 1.1089117 —6.36548 + 2.041121

b= —0.317129 + 0.6180841

u = —0.131365 — 1.2288101
a = —0.400425 — 0.3093011 1.43849 + 1.108911 —6.36548 — 2.041121
b= —-0.317129 — 0.6180841

u = 0.507034 4 0.3400971
a = —0.68020 — 1.901261 1.43849 + 1.108911 —6.36548 — 2.041121
b= —-0.317129 — 0.6180841

u = 0.507034 — 0.3400971
a = —0.68020 + 1.901261 1.43849 — 1.108911 —6.36548 + 2.041121
b= —0.317129 + 0.6180841

u = 1.65017 + 0.622971
a = —0.174325 — 0.5264491 | —8.62005 + 4.124901 —5.10604 — 2.154431
b= —1.09977 — 1.129451

u = 1.65017 — 0.622971
a = —0.174325 + 0.5264491 | —8.62005 — 4.124901 —5.10604 + 2.154431
b= —1.09977 + 1.129451

u = —1.27379 + 1.406821
a= 0.467845 — 0.7804491 | —8.62005 + 4.124901 —5.10604 — 2.154431
b= —1.09977 — 1.129451

u = —1.27379 — 1.406821
a= 0.467845+ 0.7804491 | —8.62005 — 4.124901 —5.10604 + 2.154431
b= —1.09977 + 1.129451
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I I¥ = (a®u+ a® — a®?u + 2a® — 3au+ b — 3a — u — 3, 2a* — 3a3u + a® —

6a? 4+ 3au —ba+u—1, u? +1)

(i) Arc colorings
0
aq
( 4
u
0
a
—adu—a® +a?u—2a?+3au+3a+u+3
0
-1
—a
—3a3u — a® + a*u — 4a® + 8au + 5a+ 3u+5
-1
4a3u + 6a® — 12au — 2a — bu — 4

—u
—4a3 + 6a? u—2au+12a—3u+5)

as =
—u
as = \ —4a® 4 6a’u — 2au+ 12a —4du +5
atu+a® — a?u+2a? —3au —4a —u—3
ar = \2a%u — 2a® + 3a2u + 3a2 — Tau + 4a — 4u
—adu—a®+ad’u—2a®+3au+4da+u+3
a2 = \ —g3u—a®*+a?u—2a®2+3au+3a+u+3

(ii) Obstruction class =1

(iii) Cusp Shapes = —4a3u + 4a® — 4au — 8a® + 16au — 4a + 4u + 4
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(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
! (u* —u? 4+ 3u? — 2u +1)2
C2,Cg W —ub +3ut — 22+ 1
€3,C4,C5 (u2 + 1)4
C9, €10, C11
C7,Cg, C12 ud = 5wl + Tut — 242+ 1
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(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
‘1 (y* +5y° + Ty* + 2y + 1)?
c2, Co (y' —y° +3y* — 2y + 1)?
63764705 (y+1)8
€9, C10, C11
C7,C8, Cl2 (y* — 5y + Ty? — 2y +1)?

13



Solutions to I3

(vi) Complex Volumes and Cusp Shapes

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

Cusp shape

U= 1.0000001
a = —0.620943 + 0.1628231
b= 0.506844 + 0.3951231

3.07886 + 1.415101

0.17326 — 4.908741

U= 1.0000001
a = —1.23497 + 0.989481
b = —0.506844 + 0.3951231

3.07886 — 1.415101

0.17326 4 4.908741

U= 1.0000001
a = —0.391114 + 0.0160701
b= 1.55249 + 0.104881

10.08060 + 3.163961

3.82674 — 2.564801

U= 1.0000001
a= 1.74703 + 0.331631
b= —1.55249 + 0.104881

10.08060 — 3.163961

3.82674 + 2.564801

U= — 1.0000001
a = —0.620943 — 0.1628231
b= 0.506844 — 0.3951231

3.07886 — 1.415101

0.17326 + 4.908741

U= — 1.0000001
a = —1.23497 — 0.989481
b= —0.506844 — 0.3951231

3.07886 + 1.415101

0.17326 — 4.908741

U= — 1.0000001
a = —0.391114 — 0.0160701
b= 1.55249 — 0.104881

10.08060 — 3.163961

3.82674 4 2.564801

U= — 1.0000001
a= 1.74703 — 0.331631
b= —1.55249 — 0.104881

10.08060 + 3.163961

3.82674 — 2.564801
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IV. I} =(b+1, 6a—u—3, u?+3)

(i) Arc colorings

w=(3)

o ()

e ()
oe (57)
N
o= ()
= ()

w- ()
e ()
e ()

7 1
Ut 2
ag = \—2u—1

(ii) Obstruction class =1

(iii) Cusp Shapes =0

15



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
2
C1, €2, C12 (u—1)
€3,C4,C5 w43
€9, C10, C11
1 2
Cg, C7,C8 (u + )

16



(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
C1,C2,Cp (y_ 1)2

C7,C8,C12
€3,C4,C5 (y +3)2

€9, €10, C11

17



(vi) Complex Volumes and Cusp Shapes

—1.00000

Solutions to I} vV—1(vol +1/=1CS) | Cusp shape
U = 1.732051
a = 0.500000 + 0.2886751 13.1595 0
b = —1.00000
U = — 1.732051
a = 0.500000 — 0.2886751 13.1595 0
b

18



V. I¥=(2a*4+b—2a+2, 2a®* —2a*+3a—1, u—1)

(i) Arc colorings

1
ag = \(0
1
ajp = \1
1
az = 2
a
a1 = \—2a2+42a—2
2
a1l = \ 3
a
ag = \2q% +2
1
a2 =\ 2
-1
as = -1
-3
ag — —4
—2a® +3a—2
ar = \ —2a% + 4a — 2
2a2+a+2
a2 = \2a%2+2a+2
(ii) Obstruction class = —1

(iii) Cusp Shapes = —6

19



(iv) u-Polynomials at the component

rossings u-Polynomials at each crossin,
C Poly Is at h
€1 W+ tu+4
C2, Cg, C7 u3—u—2
Cg,C12
C3,C4,Cs (u + 1)3
Cg, C10, C11

20



(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
! y® —2y% — 15y — 16
C2, Cg, C7 y3_2y2+y_4
€8, C12
C3,C4,C5 (y— 1)3
€9, €10, C11

21



(vi) Complex Volumes and Cusp Shapes

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

u = 1.00000
a= 0.301696 + 1.0815101 | —1.64493 —6.00000
b= 0.760690 + 0.8578741
u = 1.00000
a 0.301696 — 1.0815101 | —1.64493 —6.00000
b= 0.760690 — 0.8578741
u = 1.00000

= 0.396608 —1.64493 —6.00000
b= —1.52138

22



(i) Arc colorings

(ii) Obstruction class =1

(iii) Cusp Shapes =0

VL I? ={(a, b+1, v—1)

23



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
€1, C2,C12 u—1
C3,Cy4, C
3,C4,Cs u
€9, C10, C11
C6,C7,C8 u+1

24



(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
C1,C2,Cq Y — 1
C7,C8,C12
€3,C4,C5 y
€9, €10, C11

25



(vi) Complex Volumes and Cusp Shapes

Solutions to I} v/—1(vol ++1/—1CS8) | Cusp shape
v = 1.00000
a= 0 0 0
b = —1.00000
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VII. u-Polynomials

Crossings u-Polynomials at each crossing
¢ (u—1)3(u® + 2u® + u+4) (u* — u® + 3u? — 2u+ 1)?
((u® + 8ut + 22u® 4 250 + 15u + 1)) (u'® + 10u'? + - - - + 651u + 169)
o (u—1)3(u® —u —2)(u® + 2u* — 2u® — 3u® + 3u + 1)?
c(u® — b+ 3ut — 20+ 1)(u'? — 6ut? 4 — 27Tu 4 13)
C3,C4,Cs u(u+ 1)3(“’2 + 1)4(u2 +3)
€9, €105 C11 (' u? 4+ u® 4 U+ 1108 + 130 + 33ut + 23u® + 26u” + 20u + 8)
(" = 3utt 4 2u 4 2)
6 (u+ 1) (u® —u —2)(u® + 2u* — 2u® — 3u® + 3u + 1)?
c(u® = u® + 3ut — 20 + 1) (u!? - 6ut? 4 - — 27w 4 13)
cr, s (u+1)3(u® —u—2)(u® — 2u* +2u® +u? —u+1)?
(u® = 5ul 4 Tut — 2u® + 1) (u® + 6u'? + -+ 33u + 13)
e1o (u—1)3(u® —u—2)(u® — 2u* + 2u® + u? —u+1)?

(u® = 5ul 4 Tut — 20 + 1) (u'® + 6u'? + -+ 33u + 13)
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VIII. Riley Polynomials

Crossings Riley Polynomials at each crossing
o (y —1)°(y* — 20> — 15y — 16)(y* + 5y° + Ty* + 2y + 1)?
(y° — 20yt + 114y> + 19y* + 175y — 1)?
(Y —10y*? + - -+ — 63933y — 28561)
Co. Co (=1 =20 +y -9~y + 3y — 2y + 1)
((° = 8yt 4 220° — 252 + 15y — 1)) (¥ — 109" + - - - 4+ 651y — 169)
csencs | oyly— 1%y + 1%y +3)%(y"" + ¢ + - + 16y + 64)
€9, €10, C11 Syt — 24y — 4)
eresicn | WD =207y —4)(yt -5y’ + Ty -2y + 1)

((° +6y® —y? —y— 1))y - 10y"? + -+ - + 1531y — 169)
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