11n78 (K1 1n78)

4 )\ RS

1 8 2 11 9 10 4 7 1 6
\J\r}\m\ j
\/ Solving Sequence
o 14— 28— 9 —36 > 11 —>5—>10 — 7 ——>> C2,C4,C6,Cy
C1 Cs €10 Cr7

C3 C11 Cs5
A knot diagranﬂ

Ideals for irreducible component#ﬂ)f Xpar

I = (—u'® = + 6u® + 5u” — 12u° — 5u° + 10u* — 4u® — 6u® +2d +u + 1,
u® 4+ 0" — 6ub — 4u® + 120t + u® — 8u? + 2¢+ 8u — 1,
—ut? — 24 + 508 4+ 120" — 8ub — 23u® + 9ut + 16w — 15u? + 4b — 3u + 2,
—ut® —20% + 6u® + 1207 — 1408 — 21u® + 21u* + 5ud — 22u® + 2a + 10u,
utt 4+ 20t — 6u” — 120® + 13u” 4 218 — 17u° — Tu + 18u® — 3u? —u — 1)

IY = (—u" — 3u® + v’ + 3u* — 5u® + 6u® + 4d + Tu — 2, u” + Tu® + 7w’ — Tut + ud + 2u® + 8¢ — 23u — 14,
u” 4 3u —u® = 3ut +5ud — 20 +4b— Tu — 2, 3u” + Tu® — v’ — 3ut + 5u® — 8u? + 4a — 13u — 8,
u® +u” —3ub —ud + 3ut — 4ud — 3u? + du + 4)

Iy ={d4+u—1,c+1, au+2b—1, a®* — 2au — 4a — u, u* +u — 1)

= (v +u?+d—u, v +c+1,b—u, a, u* —u®+2u—1)
I={d+u—1,c+1,b—u, a u>+u—1)

If={d+1,¢, b a+1, u—1)

I'=(d—-1,¢b-1, a, u—1)

I =(da—1,¢,b—1, u—1)

I={a,d,c—1,b+1, v—-1)

* 8 irreducible components of dime = 0, with total 32 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).
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http://www.layer8.co.uk/maths/draw/index.htm#Running-draw
https://github.com/CATsTAILs/LinksPainter

* 1 irreducible components of dim¢ = 1

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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LIp=(-u®—u+---+2d+1, B +u"+ .- +2c—1, —ul® —

2u? + .

4b+ 2, —u'® —2u® + ... 4+ 2a + 10u, vt +2u0 + ... —u —1)

(i) Arc colorings

o ()

0
a4 = u
1
a2: u2
—sud — 3u” + —4u+1%
as = %ulo—i-%ug—l—---—%u—i
—%us—%ﬂ—&—- 4u—|—%
a9 = —§u7—|—2u5+-~-—%u—§
—u?+1
asz = u2
%ulo +ud 4+ 11u? = bu
oo = bt bt o - )
1,10 _ 3,9 19 3
“pul— Ut P g
ann = —ZUQ—FZU?‘F o gut g
—u
as = (—u3+u)
—%ulo—iu9+-~ - Tu? + Ju
ao=\ 21,9 574 11,43
1 1 1 1
%um—i—%ug—i—---—l—?uQ—%u
o= b0 hos -
0104 100 + ~+7u2f%u
o= b0 he v b=
(ii) Obstruction class = —1

(iii) Cusp Shapes

= —ul0 — %ug +4ud + 42—5u7 —ub — 47y’ — %u‘l + %Uﬁ —20u? —

T+



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
€1, ¢4, Co ult =20 w1
C7, Co
C2 ut +16u' + - —Bu+ 1
c3,C8 ut — 200 — o + 8u® — 110" + 46w’ — T6u* + 320 + 12u? — 16u + 8
C5,C11 ult + 200 + 0¥ — 208 + 5ub + 7w’ — 6ut — 13w — 3u? + S8u+4
c10 u —2u'? 4 ... 4 88u — 16




(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
C1,C4,Cp y11_16y10+"'_5y_1
C7, Co
C2 y't =36y +- - 93y —1
cs, Cg yt — 6yt - 64y — 64
cs5,C11 ytt =2y 4. 488y — 16
c10 ytt + 14910 + ... 4 2336y — 256




(vi) Complex Volumes and Cusp Shapes

Solutions to I} vV—1(vol +/—1CS) Cusp shape
u = 0.552760 + 0.6417991
a = —0.712390 — 0.8152881
b= 0.792159 — 0.5699041 | —0.79689 — 3.532861 | —6.46290 + 7.086871

= 0.940583 — 0.8167041
= —0.608897 + 0.1536391

= 0.552760 — 0.6417991
= —0.712390 + 0.8152881
= 0.792159 + 0.5699041
= 0.940583 + 0.8167041
= —0.608897 — 0.1536391

—0.79689 + 3.532861

—6.46290 — 7.086871

= 0.590824
= —0.0396568
= 0.563771
= —1.04963
= 0.389828

—0.987118

—9.97440

1.64391 + 0.116311

= —0.234439 + 1.2840601
= —0.962808 + 0.9599461
= 0.077846 — 1.0221001
= —0.065433 + 0.6349701

—10.83450 — 3.512321

—10.06687 + 2.293151

= 1.64391 — 0.116311

= —0.234439 — 1.2840601
= —0.962808 — 0.9599461
= 0.077846 + 1.0221001
= —0.065433 — 0.6349701

—10.83450 + 3.512321

—10.06687 — 2.293151

= —1.60901 + 0.416391
= —0.194428 + 1.3714301
= 1.29448 4+ 0.817341
c = —1.048640 + 0.2704161
2.42888 + 0.229261

—14.9243 4 12.31251

—9.62929 — 5.758291




Solutions to I}

V=1(vol + y=1C)

Cusp shape

= —1.60901 — 0.416391
—0.194428 — 1.3714301
1.29448 — 0.817341
—1.048640 — 0.2704161
2.42888 — 0.229261

QL o o= & &
Il

—14.9243 — 12.31251

—9.62929 + 5.758291

—0.162723 4 0.2773301
0.22673 — 2.509821
= —0.937916 — 0.1718711
0.96637 — 1.531341
—0.472206 — 0.4612941

,Q
-~
I

o e
|

1.66390 + 0.618231

3.63835 — 1.224071

—0.162723 — 0.2773301
0.22673 + 2.509821
—0.937916 4 0.1718711
0.96637 + 1.531341
—0.472206 + 0.4612941

1.66390 — 0.618231

3.63835 + 1.224071

—1.72035 + 0.286001
= 0.434360 — 0.9206461
= 0.532201 — 1.2681401
1.088660 — 0.1745441
d=—2.47725 —0.134471

> Q@ 2l o0 o8 gl o
Il

CcC =

—17.3830 + 4.91161

—11.49209 — 1.657001

u = —1.72035 — 0.286001
a= 0.434360 + 0.9206461
b= 0.532201 + 1.2681401
c= 1.088660 + 0.1745441
d = —2.47725+ 0.134471

—17.3830 — 4.91161

—11.49209 + 1.657001




IL I =(—u" —3u® +---+4d — 2, u" + Tub + --- + 8c — 14, u” + 3ub +
cee+4b—2, 3u" +Tul + - +4a — 8, uB +u" + - 4+ 4u + 4)

(i) Arc colorings

o ()

0
a4: u
1
a2: u2
—qu” = fuS 4 By 4 T
o= \ s due oy
(—§u7—gu6+-~ +2§3u+z>
= 1,7 _ 3,6 7
a9 —qu Wt qut g
—u? 41
as = u2
(i)
6= \—qu — Wt tquts
7.7 4 13,6 33 7
a1 = §u7+%u6+ 2u2—gu
—u
as = \ —ud +u
3,7 4 9,6 21 7
JU T guT = gu— g
aip = %u7+%u6+ 2u2—§’u
—§u7—1%u6+ +2y+ 1
ar = §u7—|—§u6+~-~—%u+2
f§u7 §u6+~ +%u+£
ar = §u7—|—2u6+-~-—%u—|—2
(ii) Obstruction class = —1

(iii) Cusp Shapes = —4u” — 6u’ + 4u® — 6u® + 14u? + 14u — 4



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
€1, C4, G u® — " — 3u8 +u® + 3ut + 4ud — 3u® —du+4
C7, Co
C2 u® 4+ Tu” + 17u8 + 17u® + 19u* + 50u® + 65u? + 40u + 16
c3,C8 (u* + 3u® + 3u® 4 2u + 2)?
€5, C11 (u* +u? —u 4 1)?
c10 (u* —u® +4u? —u+ 1)2




(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
C1,C4,Ce y8 _ 7y7 + 17y6 _ 17y5 + 19y4 — 5Oy3 + 65y2 — 40y + 16
C7,C9
C2 y® — 15y7 4 89y° — 213y° + 343y* — 846y> + 833y? + 480y + 256
c3, 8 (y* —3y° + 9 + 8y +4)°
c55C11 (' > +4y° —y+1)°
c10 (y* 4+ Ty +16y* + Ty + 1)?
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Solutions to I3

(vi) Complex Volumes and Cusp Shapes

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

Cusp shape

—0.695289 + 0.4285331
0.542307 — 0.6804621

—0.566121 — 0.4588211

—0.623998 +- 0.8581331
1.26633 + 1.054731

U
a
b

—2.62917 + 1.450221

—7.43990 — 4.723741

—0.695289 — 0.4285331
= 0.542307 + 0.6804621
—0.566121 + 0.4588211
—0.623998 — 0.8581331
1.26633 — 1.054731

—2.62917 — 1.450221

—7.43990 4 4.723741

0.529919 + 1.0819801
—0.865083 — 0.5774521
1.066120 — 0.8640541
—0.913781 4 0.9999151
0.823753 — 0.2826721

—8.06290 — 6.783711

—8.56010 + 4.723741

0.529919 — 1.0819801
—0.865083 + 0.5774521
1.066120 + 0.8640541
—0.913781 — 0.9999151
0.823753 + 0.2826721

—8.06290 + 6.783711

—8.56010 — 4.723741

1.261410 + 0.0302881
—1.29231 — 1.303851
—0.566121 — 0.4588211

0.035950 — 0.6858541
—0.024117 + 0.3824091

—2.62917 + 1.450221

—7.43990 — 4.723741

1.261410 — 0.0302881
—1.29231 4+ 1.303851
—0.566121 + 0.4588211

0.035950 + 0.6858541
d = —0.024117 — 0.3824091

c
d
U
a

b

¢

d
U
a

b

c
d
U
a

b

c
d
U
a

b

c
d
U
a

b

—2.62917 — 1.450221

—7.43990 4 4.723741
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Solutions to I3

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

Cusp shape

—1.59604 + 0.217931
0.115083 + 1.4068601
1.066120 + 0.8640541
1.001830 — 0.1506821

—2.56597 — 0.168411

—8.06290 + 6.783711

—8.56010 — 4.723741

—1.59604 — 0.217931
0.115083 — 1.4068601
1.066120 — 0.8640541
1.001830 + 0.1506821

d = —2.56597 4+ 0.168411

U
a
b
c
d
U
a
b

—8.06290 — 6.783711

—8.56010 4 4.723741
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L. 1 =(d+uv—1, c+1, au+2b—1, a®> —2au —4a —u, u?* + u —1)

(i) Arc colorings
1
ayp = O
aq =
as =
ag =

ag =

(
(
(
(
-
(
(
(
(
(

a5 =
50U — a + % >
aio = —%au + %a + su
%au +a— ;)
ar = f%au + %
(i)
ar = —50u+ 5
(ii) Obstruction class = —1

(iii) Cusp Shapes = —10

13



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
C1,C3,C4 (u2 _u_1)2
Cs
€2 (u? + 3u + 1)*
Cs, Cg, C7 u4+u3_2u_1
Cg, C11
C10 ut — w20 —4du+1

14



(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
C1,C3,C4 (y2_3y+1)2
Cs
2 (y* = Ty +1)°
Cs, Cg, C7 y4_y3+2y2_4y+1
Cg, C11
10 vt +3y° — 22 — 12y + 1

15



Solutions to I3

(vi) Complex Volumes and Cusp Shapes

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

Cusp shape

u= 0.618034
a = —0.115487
b= 0.535687
= —1.00000

= 0.381966

—0.986960

—10.0000

= 0.618034
5.35155
= —1.15372
= —1.00000
= 0.381966

—0.986960

—10.0000

= —1.61803
0.381966 + 1.2133201
= 0.809017 + 0.9815931
= —1.00000
= 2.61803

—8.88264

—10.0000

= —1.61803
= 0.381966 — 1.2133201
= 0.809017 — 0.9815931
= —1.00000
= 2.61803

—8.88264

—10.0000

16



IV. I} =(—uv*4+u*+d—u, ud+c+1, b—u, a, u* —u® +2u—1)

(i) Arc colorings

o= (o)

ay4 =
ag =
ag =

ag =

<
<
<
( 2
e ()
<
<
<
<
<

(ii) Obstruction class = —1

(iii) Cusp Shapes = —10

17



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
€1,€4,C5 ut +ud —2u—1
C11
C2 e+ 2+ 4u+1
C3,Cg,C7 (u2 _u_1)2
s, Co
C10 ut — w20 —4du+1

18



(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
C1,C4,C5 y4_y3+2y2_4y+1
C11
€2, C10 y4 +3y° -2 — 12y + 1
C3,Cg, C7 (y2_3y+1)2
s, C9

19



(vi) Complex Volumes and Cusp Shapes

Solutions to I} V—1(vol + v/—1CS) Cusp shape
u = —1.15372
0

b= —1.15372 —0.986960 —10.0000

c= 0.535687

d = —4.02048
u= 0.809017 + 0.9815931

a= 0

b= 0.809017 + 0.981593I | —8.88264 —10.0000

c= 0.809017 — 0.9815931
d = —0.690983 4 0.3749351

uw=0.809017 — 0.9815931
a= 0

b= 0.809017 — 0.9815931 | —8.88264 —10.0000
c= 0.809017 + 0.9815931
d = —0.690983 — 0.3749351

u= 0.535687
0
b= 0.535687 —0.986960 —10.0000
c= —1.15372
d= 10.402448

20



V.I! =(d+u—1,¢c+1, b—u, a, u> +u—1)

(i) Arc colorings
1
ay = 0
aq =
a9 =
ag =
ag =

az =

1
ain = \—u+1
—u
as = \—u+1
u
a0 =\ —u-+1
—u
ar = U
—u
a? == u
(ii) Obstruction class = —1

(iii) Cusp Shapes = —10

21



(iv) u-Polynomials at the component

rossings u-Polynomials at each crossin,
C Poly Is at h
C1,C3,C4
2
C5, C6, C7 u”—u—1
Cg,C9, C11
C2 w4+ 3u+1
C10 w—3u+1

22



(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
C1,C3,C4
2
Cs, Cg, C7 Y _3y+1
€8, (9, C11
€2, C10 Y —Ty+1

23



(vi) Complex Volumes and Cusp Shapes

Solutions to I¥ V—1(vol + v/—1CS) Cusp shape
u= 0.618034
0
b= 10.618034 —0.986960 —10.0000
c = —1.00000
d= 0.381966
u = —1.61803
a= 0
b=—-1.61803 —8.88264 —10.0000
c = —1.00000
d= 2.61803

24



VL I} =(d+1,¢c,b,a+1, u—1)

(i) Arc colorings

o= (o)

ayq4 =
a9 =
ag =

ag =

(
(
(
(
-
(
(
(
(
(

(ii) Obstruction class =1

(iii) Cusp Shapes = —12

25



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
C1,C6,C7 u—1
C2,C4, Cy u+1
€3,C5,C
3,C5,C8 u
€10, C11

26



(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
C1,C2,C4 y— 1
Ce6, C7, Co
€3,C5,C8 y
€10, C11

27



(vi) Complex Volumes and Cusp Shapes

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

28



(i) Arc colorings

o= (o)

ayq4 =
a9 =
ag =

ag =

(
(
(
(
-
(
(
(
(
(

VIL. I =(d—1, ¢, b—1, a, u—1)

(ii) Obstruction class =1

(iii) Cusp Shapes =0

29



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
C1,C11 u—1
C2,C4,C5 u—+ 1
€10
C3,Cp,C7 U
s, C9

30



(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossin
y y
C1,C2,C4 y—1
C5,C10, C11
C3,Cq, C7 y
Cg,Cy

31



(vi) Complex Volumes and Cusp Shapes

Solutions to I¥ v—1(vol ++1/—1CS) | Cusp shape
u = 1.00000
a= 0
b= 1.00000 0 0
c= 0
d= 1.00000

32



VIIL. Iy = (da—1, ¢, b—1, u—1)

(i) Arc colorings

o= (o)

0
aq = 1
1
az = \1
0
ag = d
0
ag = \d
0
az = \1
a
ag = \1
a+1
a11 = 1
-1
as = O
a
aip = \1
a
ar= \d+1
a
a7 = \d+1
(ii) Obstruction class = —1

(iii) Cusp Shapes = d? +a% — 8

(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.

33



(iv) Complex Volumes and Cusp Shapes

Solution to I | v/—1(vol ++/—1CS) Cusp shape
u = e e .
a = ---
b= —1.64493 —5.90156 — 0.119311
c—
d =

34



IX. I =(a, d, c—1,b+1, v —1)

(i) Arc colorings

o= (o)

ayq4 =
a9 =
ag =

ag =

(
(
(
(
-
(
(
(
(
(

(ii) Obstruction class =1

(iii) Cusp Shapes =0
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(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
c1,C2,C
1,¢2,€3 "
C4,C8
Cs, Cg, C7 u—1
€9, €10, €11 u+1

36



(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
C1,C2,C3 Yy
C4,C8
C5,Ce, C7 y—1
€9, €10, C11

37



(vi) Complex Volumes and Cusp Shapes

Solutions to I} v/—1(vol ++1/—1CS8) | Cusp shape
v = 1.00000
a= 0
b = —1.00000 0 0
c= 1.00000
d= 0

38



X. u-Polynomials

Crossings u-Polynomials at each crossing
c1, 6,7 u(u —1)%(u? —u—1)3(u* + v — 2u — 1)
W —u" e —du (et =20t~ 1)
o w(u + 1)%(u? + 3u+ 1) (u* + u® + 2u® + 4u 4+ 1)
(u® 4+ Tu” 17l 4+ 1708 4 19u + 5063 + 65u® + 40u + 16)
(w160 4~ Bu 1)
cs, Ca ud(u? —u—1)5(u* + 3u® + 3u? + 2u + 2)?
(=20t — 4 8uP — 117 + 46u® — T6u* + 320 + 12u* — 16u + 8)
¢4, Co u(u+1)*(u? —u —1)3(u* +u® - 2u — 1)
W —u" e —du+ D (et =200 1)
¢s, C11 u(u —1)(u+1)(u? —u —1)(u* +u® = 2u — 1)*(u* + u® —u +1)?
(M 200 u® — 2u® 50 4 Tu® — 6ut — 13u® — 3u® 4 Su + 4)
c1o u(u+1)2(u? — 3u+ 1) (u? — u® + 2u* — 4u +1)?

(=P 4 4 —u+ DD (e =20 + -+ 88u — 16)

39



XI. Riley Polynomials

Crossings Riley Polynomials at each crossing
c1, Ca, Co y(y— 12" =3y + 1)’y —y° + 20> —dy + 1)
¢, Co Sy =Ty +17y° — 179 + 19yt — 5093 4 659 — 40y + 16)
(Y - 16y - =5y — 1)
o y(y =D =Ty +1°(y" +3y° — 20 — 12y + 1)
(y® — 1597 + 89y5 — 213y° + 343y* — 846y° + 833y + 480y + 256)
Syt —36y"0 4. — 93y — 1)
Cs. s v y* =3y +1)°(y* —3y° +v° + 8y +4)°
Syt =6yt + -+ 64y — 64)
o5 1 y(y — 12> =3y + (' —v® +20° — 4y + 1)
(W =+ 4 —y+ 1))y 29" + - 4 88y — 16)
10 y(y = D*(y* = Ty + 1)(y* +3y° - 2% — 12y +1)°

(4 Ty 16y + Ty + 1)7) (' + 14y 4 - -+ 2336y — 256)

40



