10103 (K10a105)

5/ﬁ\2 Linearized knot diagam
1

.
(\T_@LD R i

/ Solving Sequence
3

i - —4—>10—>7—>8—5— Cyq,C7,C
A knot dlagranﬂ 2,9 P 3,6 c3 4 P 10 o 7 n 8 . 51— cencw

Ideals for irreducible component#ﬂ)f Xpar

IV = (—u' = 4+ 4+ 20+ 6, —3u' —17u'® + -+ da+ 24, w50t 4 - 22u— 4)
I} = (—a*u — a® + a®u + 2u?a + 20® + 20u — 3u® +4b+a—u —7,
—a*u® 4 a* + aPu + a®u? — 263 + 6u’a — 2a® — 3au + Tu® + 1la — 3u + 17, u® +2u + 1)

I3 = —uS 208 —dut + 4P — 3P+ b4 u, ut — 20 +3u +a—3u+1, u” —ub + 4w’ — 3ut + 4ud — 3u?

I} = (—ula+vPa —u® —20u+u? +b+a—u+1, vda+uia—2u® +a® +u® —u, ut —ud +2u* —2u+1)

= =20 +b+2u—1, —u*+a+1, u* —ud +2u® —2u+1)

(
(
IY = (b—u, a, u* —u®+2u? — 2u+1)
(
I!=(b+1, a, u+1)

* 7 irreducible components of dim¢ = 0, with total 51 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. If =
(—utt—Tu'd+.. . 4+2b+6, —3u'*—17Tu'®+- .. +4a+24, u'S+5ult4-...—22u—4)

(i) Arc colorings

o ()

0
ag = \u
1
a3: (_u2>
%ul4+%ul?’+-~-—%u 6
su+ 3u? 4 But §
aq4 = %ul4+gul3+~-~—33u2—§u
u
a0 = \u
1,14 _ 3,13 67
—qu Sut 4 — 2tu—4
a7 = <§U14%U13+' %u 1
—u
as = \ud+u
3,14 | 13,13 59
St 4+ et 4= Zu—4
as = <41u14—|—43u13+-~-—54u—1)
2 2 2

(ii) Obstruction class = —1

(iii) Cusp Shapes = —4u!* — 17u!® — 63u!? — 150u'! — 301u'? — 461u® — 582u® —
556u” — 394u’ — 135u® + 61u* + 145u3 + 106u? + 46u + 6



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
€1, €4, C6 ul® = 5ut? 120! + 0t — 130 — w® + Tu” — 208 — 2u° 4 6ut + 4u® — 1
€10
C2,Cg, Cy u15+5u14+"-—22u—4
c3, Cs w4 T —1
¢ u'® + 120 + - — 352u — 64




(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
C1,C4,Ce y15—10y14+~-~+12y2—1
€10
C2,C8, Cy Yy 15y 4 4 12y — 16
€3, Cs y =Tyt 439y —1
7 Y 4+ 4y + . 4 15360y — 4096




(vi) Complex Volumes and Cusp Shapes

Solutions to I VvV—1(vol + /—1CS) Cusp shape
u = —0.887920 + 0.3900961
a = —0.456559 + 0.3494637 | 5.98098 — 9.46445I | 7.81439 + 7.219941

b= 1.021850 + 0.4308101

u = —0.887920 — 0.3900961
a = —0.456559 — 0.3494631
b= 1.021850 — 0.4308101

5.98098 + 9.464451

7.81439 — 7.219941

u = —0.744334 + 0.8856061
a= 0.126989 + 0.7179751
b= —0.257749 — 0.3015521

4.59236 + 3.907541

6.20530 — 5.119641

u = —0.744334 — 0.8856061
a= 0.126989 — 0.7179751
b= —0.257749 + 0.3015521

4.59236 — 3.907541

6.20530 4 5.119641

u= 0.666897
a = —0.432662 1.03900 11.4360
b= 0.365528

u = —0.12237 + 1.421401
a= 1.69571 —0.090501
b= 2.22357 —0.393281

—6.94441 — 2.699121

—1.74572 + 0.842881

u = —0.12237 — 1.421401
a= 1.69571+ 0.090501
b= 2.22357 + 0.393281

—6.94441 + 2.699121

—1.74572 — 0.842881

u = —0.41800 + 1.403031
a= 1.190560 — 0.5021091
b= 1.52895 + 0.147251

—2.92891 — 5.108701

4.27958 + 4.788751

u = —0.41800 — 1.403037
a= 1.190560 + 0.5021091
b= 1.52895 —0.147251

—2.92891 + 5.108701

4.27958 — 4.788751

uw=0.00988 + 1.500567
a = —0.858298 + 0.0995481
b= —1.290570 + 0.5744411

—4.75856 + 2.257631

0.39685 — 3.449831




Solutions to I}

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

Cusp shape

0.00988 — 1.500561
a = —0.858298 — 0.0995481
b= —1.290570 — 0.5744411

u =

—4.75856 — 2.257631

0.39685 + 3.449831

—0.33501 + 1.485241
—1.82710 — 0.085091
—2.42017 — 0.907911

—0.04257 — 13.874801

4.10212 4 7.418231

—0.33501 — 1.485241
—1.82710 + 0.085091
—2.42017 + 0.907911

U
a
b
U
a
b

—0.04257 4 13.874801

4.10212 — 7.418231

—0.335695 + 0.3107401
= 0.095018 — 1.3802101
—0.488639 — 0.3372781

—1.35319 — 0.998881

—2.77065 + 2.252991

= —0.335695 — 0.3107401
= 0.095018 + 1.3802101

U
a
b
U
a
b = —0.488639 + 0.3372781

—1.35319 + 0.998881

—2.77065 — 2.252991




II.
Iy =(2v?a—3u?+---+a—7, —a*u?+a*u®+---+11a+ 17, u® +2u+1)

(i) Arc colorings

o ()

0
ag = \u
1
a3: _u2
a
Ge = —%u2a+%u2+~-~—%a+£
1.2,2 2 1 3
e —u+ -+ 50— 35
a4 = f%a3u+lu2a+ +a+2
U
a0 = \u
Ladu2 — 1g242 + + 3g—1
ar = ia?’uQ—ia2u2—|— —&—ia—f—é
1 2 1 2
—u
ag = \—u-—1
Ladu?2 —La2y2 +.. 43— 1
as = ia3u2 _ §a2u2 4= ia + 3
2 1 1 1
(ia3u2 — %a2u2 4+ 4 %a — 1)
= 1.3,2 3.2 2 5 5
ay Zau 7Zau ++Za+§
(ii) Obstruction class = —1

(iii) Cusp Shapes = 3a3u + a?u? + a® — 4a’u — u?a — a® — Tau + 4u® — 4a + 2u + 12



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
C1,C4,Cp u12—3u10+--~+14u+4
€10
Ca, C8, Cg (u® +2u +1)*
c3,Cs u? —2uM . —6u+4
7 (u? —u+1)°




(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
C1,C4,Ce y12—6y11+---—108y—|—16
€10
C2, Cg, C9 (y3—|—4y2—|—4y— 1)4
C3,Cs 2 =2yt 4 436y + 16
o1 W +y+1)°




Solutions to I3

(vi) Complex Volumes and Cusp Shapes

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

Cusp shape

u= 0.22670 + 1.467711
a = —1.269590 — 0.1636811

b= —1.85587 4 0.339731

—4.50593 + 3.108061

2.68207 + 0.255081

0.22670 + 1.467711
a = —1.47391 — 0.2148171
b= —2.37427 — 0.368711

u =

—4.50593 + 7.167821

2.68207 — 6.673121

u= 0.22670 + 1.467711
0.410077 + 0.0478951
b= 0.496356 4 0.4105081

a =

—4.50593 + 3.108061

2.68207 + 0.255081

0.22670 4+ 1.467711
a= 2.00394 —0.471661
b= 2.40430 — 1.183781

u =

—4.50593 + 7.167821

2.68207 — 6.673121

u= 0.22670 — 1.467711
a = —1.269590 + 0.1636811
b= —1.85587 — 0.339731

—4.50593 — 3.108061

2.68207 — 0.255081

0.22670 — 1.467711
a = —1.47391 + 0.214811
b= —2.37427 + 0.368711

u =

—4.50593 — 7.167821

2.68207 + 6.673121

uw= 0.22670 — 1.467711
a= 0.410077 — 0.0478951
b= 10.496356 — 0.4105081

—4.50593 — 3.108061

2.68207 — 0.255081

0.22670 — 1.467711
2.00394 + 0.47166.1
b= 240430+ 1.183781

u =

—4.50593 — 7.167821

2.68207 4+ 6.673121

u = —0.453398
a = —1.28266 + 0.657541
b= 1.42257+0.973921

5.72200 + 2.029881

14.6359 — 3.46411

u = —0.453398
a = —1.28266 — 0.657541
b= 1.42257 —0.973921

5.72200 — 2.029881

14.6359 + 3.46411
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Solutions to I% V—1(vol +/—1CS) Cusp shape

= —0.453398

= 2.61214 4 1.645201 5.72200 4 2.029881 14.6359 — 3.46411
—0.593090 + 0.4627831

—0.453398

= 2.61214 — 1.645201 5.72200 — 2.029881 14.6359 + 3.46411

U
a
b
U
a
b= —0.593090 — 0.4627831
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III. 1Y = (—u® + 2u® — 4u* 4+ 4u® — 3u? + b+ u, u* — 2u® + 3u®’ +a — 3u +
1, u” — u® + 4u® — 3u* + 4u3 — 3u? — 1)

(i) Arc colorings
1
ag = O
ag =
az =

a6 = \ub —2ud +4u? —4ud +3u? —u

—ub —2ut —uwd +u?+3
—ub 4+ uwd — 3ut + 203 — 2u? + 2u

—ut4+2u® —3u? +3u—1 )

u® — 2u* + 5u — 5u? +4du — 2
w—wP+3ut—uwt+u—1

ag —

wb —2ut +4ud —4u? +3u—1
W - +3ut -2+ —u—1

wb —u® +3ut —3ut +3u? —4u+2
a; = —ut 4wt -2t tu+1

(ii) Obstruction class =1

(iii) Cusp Shapes = —2u® — u® — 4u* — 3u® —u? — 2u + 6
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(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
c1,Cq w —u® — 3w’ +3ut +3u -3+ 1
C2 u” —u® 4 4u® — 3ut + 4u® - 3u* -1
c3, Cs w2t 2 +u—1
C4,C10 w4+ ub— 3w —3ut + 33+ 34— 1
cr u” +ub +2ut 4 20+ 1
cg, Cy w4+ ub 4+ 4w’ + 3ut + 40P + 30+ 1

13



(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
€1, ¢4, C6 y7 —TyS +21y° — 33y* +29y° — 15y + 6y — 1
€10
€2, C8, Co y" + TyC +18y° + 17yt — 4y® — 1592 — 6y — 1
€3, C5 y 4y =2t + 4’y — 1

14



(vi) Complex Volumes and Cusp Shapes

Solutions to I¥ vV—1(vol +/—=1C8S) Cusp shape
u= 0.918562
a= 0.0625775 0.366890 —3.70900
b= 0.653034
u = —0.067922 + 1.2897501
a= 1.72899 — 0.441621 1.60291 — 2.647011 5.65301 4 1.065371

b= 2.078184 0.639071

u = —0.067922 — 1.2897501
a= 1.72899 + 0.441621 1.60291 + 2.647011 5.65301 — 1.065371
b= 2.07818 —0.639071

u = —0.187854 4 0.5093051
a = —0.62575 + 1.859821 4.59137 4 1.740541 6.14623 — 0.882921
b = —0.882406 — 0.4309981

u = —0.187854 — 0.5093051
a = —0.62575 — 1.859821 4.59137 — 1.740541 6.14623 4 0.882921
b = —0.882406 + 0.4309981

u = 0.29650 + 1.458371
a = —1.134520 — 0.1269611 | —4.73279 + 4.405741 1.05528 — 5.728031
b= —1.52229 + 0.184081

u = 0.29650 — 1.458371
a = —1.134520 + 0.1269611 | —4.73279 — 4.405741 1.05528 + 5.728031
b= —1.52229 — 0.184081
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IV. I} = (—vPa+v?a—u® —2au+u?  +b+a—u+1, vda+ v?a—2u®+
a? +u? —u, u* —ud® +2u? —2u+1)

(i) Arc colorings

- )

0
ag = U
1
a3: u
a
a6 = \uda—vla+ud+2au—uv?—at+u—1
wa—au—ul+a+2u—1
a4 = —2u® —au—2u+1
U
Uu
—au+ur+a—u
ar = \ 3 —uaJraufa—l
as = (u +u>
u?’a—u +au+u?—u
as = wWHat+u—1
—wa+ud —au+1
a1 = \uda—ula+ u + 20u —u? — 2a
(ii) Obstruction class = —1

(iii) Cusp Shapes = —8u® — 8u + 10
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(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
€1, ¢4, C6 u® 4+ 20" —ub — 6u® — dut +2u% +8u+T7
€10
ca, €8, Cy (u4—u3—|—2u2 —2u+1)32
c3,Cs u® — " 4+ 4u® + 200 +6ut — 5l + 4 +du+1
7 (u? —u+1)*
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(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
€1, ¢4, C6 y® — 6y7 + 17y% — 24y® — 6y + 66y — 52y — 36y + 49
€10
C2,Cg, C9 (y4 +3y3 +2y2 + 1)2
€3,C5 y® + Ty" + 325 + 425 + 98y* + 15y3 + 68y — 8y + 1
c1 (y* +y+1)*

18



Solutions to Ij

(vi) Complex Volumes and Cusp Shapes

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

Cusp shape

0.621744 + 0.4405971
= —0.639419 — 1.1306001
= 0.210602 — 0.0870791

1.64493 + 4.059771

6.00000 — 6.928201

= 0.621744 + 0.4405971
= 0.568723 + 0.1572951
= —0.851993 + 0.7385441

1.64493 + 4.059771

6.00000 — 6.928201

= 0.621744 — 0.4405971
= —0.639419 + 1.1306001
= 0.210602 + 0.0870791

1.64493 — 4.059771

6.00000 + 6.928201

= 0.621744 — 0.4405971
= 0.568723 — 0.1572951
= —0.851993 — 0.738544T1

1.64493 — 4.059771

6.00000 + 6.928201

= —0.121744 4 1.3066201
= —0.81180 + 1.76022I
= —1.012310 + 0.7208341

1.64493 — 4.059771

6.00000 + 6.928201

= —0.121744 + 1.3066201
= 1.88250 + 0.730581
= 2.65370 + 1.662681

1.64493 — 4.059771

6.00000 + 6.928201

= —0.121744 — 1.3066201
= —0.81180 — 1.76022I
= —1.012310 — 0.7208341

1.64493 + 4.059771

6.00000 — 6.928201

= —0.121744 — 1.3066201
= 1.88250 — 0.730581
= 2.65370 — 1.662681

1.64493 + 4.059771

6.00000 — 6.928201

19



V.I*=(b—-u, a, u* —u®+2u? —2u+1
5

(i) Arc colorings

e ()

o ()
e (3
o ()
e )
e
- ()
o (2
o (%)

ud 41
ayp = ]_

(ii) Obstruction class = —1

(iii) Cusp Shapes =6

20



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
C1,C4 (u — 1)4
€2, €3, C8 ut —u? 4+ 2u® — 2u+1
cy
] ut —3ud 4+ 2u% + 1
Cg, C10 ut +3ud + 202 + 1
¢ (u? —u+1)>2

21



(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
C1,C4 (y—1)*
C9,C3,C8 y4+3y3+2y2+1
C9
Cs, Ce, C10 y4—5y3+6y2+4y+1
o1 (v +y+1)°

22



(vi) Complex Volumes and Cusp Shapes

Solutions to I VvV—1(vol + /—1CS) Cusp shape
= 0.621744 + 0.4405971
= 0 1.64493 6.00000
= 0.621744 + 0.4405971
= 0.621744 — 0.4405971
= 0 1.64493 6.00000

0.621744 — 0.4405971

—0.121744 4 1.3066201
0 1.64493 6.00000
—0.121744 4 1.3066201

—0.121744 — 1.3066201
0 1.64493 6.00000
—0.121744 — 1.3066201

> R €|l & €| & €|l & €
Il
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VL I} =(@w®—2u*+b+2u—1, —u?*+a+1, u* —ud+2u? —2u+1)

(i) Arc colorings

= (o)

ag =
az =

u? —1
—ud 4+ 2u? —2u+1
u3+3u22u+2)

(
(
(
as = (—u3+2u2—3u+1
(
(
(
(

ag =

—u?+1
a1 = \y3 -2 +2u—1

(ii) Obstruction class = —1

(iii) Cusp Shapes =6

24



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
c1,Cy ut 4+ 3ud +2u? + 1
€2, 5, C8 ut —u? 4+ 2u® — 2u+1
cy
s ut —3ud 4+ 2u% + 1
Cg,C10 (u — 1)4
¢ (u? —u+1)>2

25



(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
€1,C3,Cq y' =5y’ +6y° + 4y + 1
C2,Cs5,C8 y4+3y3+2y2+1
cy
C6, C10 (y—1)*
o1 (v +y+1)°

26



(vi) Complex Volumes and Cusp Shapes

Solutions to I VvV—1(vol + /—1CS) Cusp shape
0.621744 + 0.4405971
= —0.807560 + 0.5478771 | 1.64493 6.00000

= 0.263136 — 0.2108681

= 0.621744 — 0.4405971
= —0.807560 — 0.5478771 1.64493 6.00000
= 0.263136 + 0.2108681

= —0.121744 4 1.3066201
= —2.69244 — 0.31815] 1.64493 6.00000
= —2.76314 — 1.076891

= —0.121744 — 1.3066201
= —2.69244 4 0.318151 1.64493 6.00000
= —2.76314 + 1.076891

27



VIL. I =(b+1, a, u+1)

(i) Arc colorings

= (o)

w= ()
o= ()
w= ()
o ()
wo= (1)
o= (33)
v ()
w- (7))
()
(ii) Obstruction class = —1

(iii) Cusp Shapes =6

28



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
C1,C4,Ce u—1
€10
C2,C3,Cs u+1
Cs, C9
¢ u+2
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(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
C1,C2,C3
C4, C5, Cg Y- 1
€8, C9, C10
Cyr y— 4

30



(vi) Complex Volumes and Cusp Shapes

Solutions to I¥ V—1(vol ++/—=1CS) Cusp shape
u = —1.00000
a= 0 1.64493 6.00000
b = —1.00000
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VIII. u-Polynomials

Crossings u-Polynomials at each crossing
(u —1)%(u* + 3u® + 2u® + 1)(u” — u® — 3u® + 3u* 4+ 3u® — 3u? + 1)
€1, 8 7 12 10
(w4 2u 4+ 8u+T) (et —3u -+ 1du+-4)
S(u'® = 5ut 120+t — 130 — u® 4+ Tu” — 2u® — 2u° + 6ut + 40P — 1)
o (u+1)(u® + 2u+ 1)* (u* —u® + 2u* — 2u 4 1)*
(T = = 3u? = 1) (! Butt - 22u — 4)
(u+1)(u* =3u® +2u® + D(u* =+ —2u + D —2u + - +u—1)
3,65 8 _ 7 6 5 4 3 2
c(u® —u' 4 4u® 4+ 2u” + 6u” — 5u” +4du” + du+ 1)
(' —2utt 4 —bu D)W —uMt e F Tu - 1)
(u —1)%(u* + 3u® + 2u® + 1) (u” + ub — 3u® — 3u* + 3u® + 3u® — 1)
047610 . 8 7 ... 12— 10 DR
(w®+2u"+ -+ 8u+T7)(u 3u 4 -+ 1du+4)
(' = 5ut® 120+t — 130 — u® 4+ Tu” — 20 — 2u° + 6ut + 40P — 1)
cr (u+2)(u? —u+ )" (" +u® + 2u + 2u® + 1)
S(ur® 4+ 12uM + - — 352u — 64)
cs, Co (w+ 1) (u® + 2u+ 1)* (u* —u® + 2u* — 2u 4+ 1)*

T Ul 4+ 30+ D) (4 et - — 220 — 4)
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IX. Riley Polynomials

Crossings Riley Polynomials at each crossing
. e (y—1)°(y* =5y +6y> + 4y + 1)
1,¢4,C6
. (y" = Ty® + 219° — 33yt + 29y — 159 4 6y — 1)
10
(y® — 6y" + 17y% — 249° — 6" + 66y — 52y% — 36y + 49)
Sy =6yt - — 108y +16)(ytt — 10yt - 41242 — 1)
(y = D(° +4y* + 4y — D (y" +3y° + 29 +1)*
C2,Cg,Cy
("4 TyS +18y° + 17yt — 4y — 157 — 6y — 1)
(y"® + 15yM + -+ + 12y — 16)
(y — 1) (y* =5y + 6% + 4y + D) (y* + 35> + 2% + 1)
6 R e A )
(S + Ty + 3298 + 42¢° + 98yt + 15¢°% 4+ 68y% — 8y + 1)
Syt -2yt 36y +16) (1 — Tyt 4 39y — 1)
cr (=D +y+ D" =y —dy* +20° —4y® - 1)

S(y" 4 4y -+ 15360y — 4096)
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