12”0572 (K12n0572)

Linearized knot diagam

e / e

0 9 8 2 12 3 4 5 7 11

/12 /-—8\/
7 /(

1\_&_/3 Solving Sequence

. 310 47*) — —> — — — — — Cs,C7,C
A knot dlagranﬂ s 2 c 1 o 6 P 9 o 50101 o 8 o 12 -> C5,C7,C11

Ideals for irreducible component#ﬂ)f Xpar

I = 2u¥ + 20 + - 4 4b+ 2, —2u° —u® -+ da— 6, w3+ 2030 4 2u 4 2)

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

IY = (—ad*u® + vu?a — 2au + b+ 2a — 2u, —2a*u* + a® + 2u®a — 2a* — 3au+5a —u + 1, v® —u® +2u — 1)
I'=b+1, —v®*+a+u—1, u*+u*-1)

II=(a, b—1,0v-1)

* 5 irreducible components of dim¢ = 0, with total 49 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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http://www.layer8.co.uk/maths/draw/index.htm#Running-draw
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I.
I = (2u3%42u?+. - 44b+2, —2u®*'—u??+4- . -+4a—6, u?'+2u30+- . -+2u+2)

(i) Arc colorings

0
a0 = \u
1
a4 = —u?
(§u30+iu29+ +2u+§1>
- 1,30 1,29
ar _E’UJ _E'LL + —’UJ_§
_iuw 3u25 & ~-+%u+1
as = iu27+11u25+-~-—%u2+%u
—qu? —SuB . tu+1
a; = iu27+%u25+-~-—%u2+%u
—ut0 — 5u® — 8ub — 3ut +3uZ +1
ag = u'0 + 448 + 5ub — 3u?
—u
ag = ud 4+ u
w41
as = —U4—2U2
w® +2ud +u
a11 =\ —¢7 — 3u® — 20 +u
—u — 2u
ag = ud +u

| |t

lu30+u29+~--+%
a1z =

u +
1,28 1,27 , . 3
Y qu et gu

y

(ii) Obstruction class = —1

(iii) Cusp Shapes

= 2030 4 4042 4 30128 + 48u>" + 192126 4 248u?® 4 682u>* + 70212 + 1432022 + 1112u%" +
1656120 4 764u'® + 55618 — 38447 — 10020 — 1040u1° — 1088u'* — 344w + 216u'? +
568utt 4+ 830ut0 + 454u° + 206u8 — 108u7 — 28418 — 180u® — 122u* — 6u> + 30u? + du+ 12



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
c1 w3t 44030 - 1190 + 1
C2,Cg W =203 4 3u—1
€3, 4, Co W23 4242
¢ uPt + Tu0 4 - — 88514u + 28438
c7,C11 w4200+ —u—1
cg, C10 =203 ... —88u+ 16
C12 =4+ 4+ 39u — 1




(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing

1 y3 — 104920 4+ - 410991y — 1

c2, Cg Y3l — 4490 o 119y — 1

€3, 4, Co v 4 26y%0 + - 4 8y — 4

Cs y?' +555% + - - + 4648364048y — 808719844

cr, c11 Y3 -4y 139y — 1

¢s, C10 y*t — 14y + . + 448y — 256
C12 y*t + 56y + -+ 479y — 1




(vi) Complex Volumes and Cusp Shapes

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

0.422005 + 0.9703881
0.780023 — 0.1223301 | —8.77509 — 4.020621 3.17327 4 1.291241
—1.63363 — 0.200141

0.422005 — 0.9703881
0.780023 + 0.1223301 | —8.77509 + 4.020621 3.17327 — 1.2912471
—1.63363 + 0.200141

—0.438452 4 0.8194651
0.612911 + 0.8751111 | —9.30026 — 3.060371 2.53545 + 3.572641
—1.66514 — 0.058321

—0.438452 — 0.8194651
0.612911 — 0.87511171 | —9.30026 + 3.060371 2.53545 — 3.572641
—1.66514 4 0.058321

= —0.151148 + 1.1203901
= —0.774438 + 0.9365801 | —1.40117 + 1.176741 6.48562 — 3.331481
0.430006 — 0.5772541

—0.151148 — 1.1203907
= —0.774438 — 0.9365801 | —1.40117 — 1.176741 6.48562 + 3.331481
0.430006 + 0.5772541

0.822269 + 0.2126231
= —1.60479 + 1.781111 —6.42043 + 8.509541 6.05681 — 5.423411
1.64313 — 0.271951

0.822269 — 0.2126231
—1.60479 — 1.781111 —6.42043 — 8.509541 6.05681 4 5.423411
1.64313 + 0.271951

—0.769464 + 0.2752111
= —1.58833 — 1.204761 —7.55262 — 1.265071 | 4.68154 4 1.479001
1.68783 + 0.041091

—0.769464 — 0.2752111
= —1.58833 + 1.204761 —7.55262 4+ 1.265071 | 4.68154 — 1.479001
= 1.68783 — 0.041091

>~ Q@ €|l & €| & €| Q& €| & €| & €| & &> & 8| & 8| & &




Solutions to I}

V=1 (vol + v/=1C5)

Cusp shape

uw= 0.801134

a= 1.76838 2.34779 4.38740
b= —1.08175

u = —0.777905

a = —0.722824 5.57117 16.4750
b = —0.0906547

u = —0.709050 + 0.1733961
a= 0.38023 + 2.229131
b= —0.614830 — 0.7644241

1.18939 — 4.509761

8.37255 4 6.794201

u = —0.709050 — 0.1733961
0.38023 — 2.229131
b= —0.614830 + 0.7644241

a =

1.18939 + 4.509761

8.37255 — 6.794201

u = —0.332218 + 1.2656601
a= 0.704768 + 0.124425]
b= 10.095778 — 0.1139241

1.64712 — 4.003531

11.89002 + 3.589781

u = —0.332218 — 1.2656601
a= 0.704768 — 0.124425]
b= 0.095778 + 0.1139241

1.64712 + 4.003531

11.89002 — 3.589781

u = 0.355714 + 1.2765001
a = —0.665256 + 0.8506511
b= 1.105160 + 0.0560841

—1.62439 + 4.162321

0.18076 — 3.513121

u = 0.355714 — 1.2765001
a = —0.665256 — 0.8506511
b= 1.105160 — 0.0560841

—1.62439 — 4.162321

0.18076 + 3.513121

u = —0.054498 + 1.3747801
a = —0.492915 — 0.0297511
b= —0.992043 + 0.5517251

—6.79962 + 0.916601

—1.89239 — 1.835261

u = —0.054498 — 1.3747801
a = —0.492915 + 0.0297511
b= —-0.992043 — 0.5517251

—6.79962 — 0.916601

—1.89239 + 1.835261




Solutions to I7*

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

Cusp shape

= —0.292248 + 1.3640201
0.75119 — 1.487381
0.689770 + 0.8589861

—3.67517 — 8.151801

3.05070 + 7.435041

—0.292248 — 1.3640201
= 0.75119 4 1.487381
= 0.689770 — 0.8589861

u
a
b
u
a
b

—3.67517 + 8.151801

3.05070 — 7.435041

0.34385 + 1.395051
—0.22148 — 2.073641
—1.66852 + 0.313561

—11.5166 + 12.71941

2.07160 — 6.661921

0.34385 — 1.395051
—0.22148 + 2.073641
—1.66852 — 0.313561

—11.5166 — 12.71941

2.07160 + 6.661921

—0.30540 + 1.413071
—0.24753 + 1.592621
= —1.74843 — 0.088101

—12.92960 — 5.151551

0.52455 + 2.553221

—0.30540 — 1.413071
= —0.24753 — 1.592621
—1.74843 + 0.088101

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

—12.92960 + 5.151551

0.52455 — 2.553221

u = —0.047932 + 0.5292171
a = —0.316164 + 0.6529081
= 0.693120 — 0.4356871

—1.07809 + 1.450651

1.68946 — 3.859101

= —0.047932 — 0.5292171
= —0.316164 — 0.6529081
= 0.693120 4 0.4356871

—1.07809 — 1.450651

1.68946 + 3.859101

= 1.096690 — 0.3196051
= 1.77899 4 0.142721

—16.7493 — 3.99181

—1.06457 + 2.309031

= —0.02824 — 1.470751
= 1.096690 + 0.3196051

b
U
a
b
u = —0.02824 4 1.470751
a
b
U
a
b= 1.77899 — 0.142721

—16.7493 4 3.99181

—1.06457 — 2.309031




Solutions to I}

V=1(vol + y=1C)

Cusp shape

u = 0.346395
a= 212463
b= —0.429962

0.849256

13.6270




IL. I = (b—1, 2u® — 3u? + 3a + 3u — 3, u* + 3u® + 3)

(i) Arc colorings

ag =

-
(-
(™
(=
a7
(
('
(v
(
-

ag =
u”+1
as = \u?2+3
ud —2u
ud +u
ud — 2u
ud +u

f%u —u?—u—1
12 = w4 u—1

(ii) Obstruction class =1

(iii) Cusp Shapes = —4u?



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
C1,C2,C11 (u - 1)4
C12
c3,C4, Cy ut +3u? +3
Cs5, €8, C10 ut —3u?+3
4
Cg, C7 (u + 1)

10



(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
C1,C2,Cq (y_ 1)4
C7,C11, C12
2 2
C3,C4,C9 (y +3y+3)
Cs, C8, C10 (y2 — 3y+3)2

11



(vi) Complex Volumes and Cusp Shapes

Solutions to I3 v—1(vol + /—1C5) Cusp shape

= 0.340625 + 1.2712301

= 0.233945 + 0.6693651 4.069771 6.00000 — 3.464101
1.00000

0.340625 — 1.2712301

0.233945 — 0.6693651 —4.059771 |  6.00000 + 3.464101
1.00000

—0.340625 + 1.2712301

—1.23394 — 1.062691 —4.059771 6.00000 + 3.464101
1.00000

—0.340625 — 1.2712301

—1.23394 + 1.062691 4.069771 6.00000 — 3.464101
1.00000

> R €|l Q2 €|l & €|l & €
Il
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IIL I =
(—a’u?+v?a—2au+b+2a—2u, —2a*u?+2ua+---+5a+1, u®—u?+2u—1)

(i) Arc colorings
1
as
0
ai = \u
1
u?

;)

aq =

ar = \ g?u? —u? a+2au—2a+2u>

—|—2au—a+2u
u—u2a — a® + 2au — 2u? +2u — 2

u? +a u7u2afa +dau —2u® —a+4u — 2

¢
(-
(4
(
a; = ( a’u —u?a — a® + 2au — 2u® + 2u — 2 )
(-
(v
(-
i
o

a2: 2

ag =

u? +1
w4 u—1
ag = \ 2 —u+1>
u?+1
w+u—1
1
0
—u? -1

u2—u+1

u? + 20u — a + 2u
aiz2 = a2u—u2a—a2+2au72u2+2uf2

(ii) Obstruction class = —1

(iii) Cusp Shapes = 4u? — 4u + 10
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(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
! u® + 6u® + 1507 + 21u8 + 19u® + 12u* + Tu® + 5u% 4+ 2u + 1
€2, €6, €7 u® —3u” —u® +3u° + 20t —ud —u? + 1
C11
C3,C4, Cg (u® —u? +2u —1)°
Cs u9
Cs, €10 (u? +u? —1)°
c12 u? — 6u® + 15u” — 21u® + 19u® — 12u? + Tu® — 5u® + 2u — 1

14



(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
c1,C12 y? —6y° +11y" — 5 + 11¢° — 40y4 —37y% —21y? — 6y — 1
€2, C6, C1 y? — 6y° + 15y7 — 21y% + 19y° — 12y + 7¢° — 5y> + 2y — 1
C11
C3,C4, C9 (y3+3y2+2y_ 1)3
Cs y9
Cs, €10 W -y +2y—-1)°

15



Solutions to I3

(vi) Complex Volumes and Cusp Shapes

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

Cusp shape

uw=0.215080 + 1.3071401
a = —1.110710 — 0.3044801

b= —1.324820 — 0.1759041

—3.02413 4 2.828121

2.49024 — 2.979451

u=0.215080 + 1.3071401
a = —0.633796 — 0.3502921
b= 0.376870 + 0.7000621

—3.02413 4 2.828121

2.49024 — 2.979451

uw=0.215080 + 1.3071401
a= 0.41979 + 1.779331
b= 0.947946 — 0.5241571

—3.02413 + 2.828121

2.49024 — 2.979451

uw=0.215080 — 1.3071401
a = —1.110710 + 0.3044801
b= —1.324820 + 0.1759041

—3.02413 — 2.828121

2.49024 4 2.979451

uw=0.215080 — 1.3071401
a = —0.633796 + 0.3502921
b= 0.376870 — 0.7000621

—3.02413 — 2.828121

2.49024 4 2.979451

uw=0.215080 — 1.3071401
a= 0.41979 — 1.779331
b= 0.947946 + 0.5241571

—3.02413 — 2.828121

2.49024 4 2.979451

u= 0.569840
a = —0.101925 1.11345 9.01950
b= 1.26384
uw=0.569840
1.37568 + 1.525731 1.11345 9.01950
b= —0.631920 — 0.4449351
uw=0.569840
a= 1.37568 —1.525731 1.11345 9.01950

b= —0.631920 + 0.4449351

16



IV.I} =(b+1, —u*+a+u—1, u*+u?>—1)

(i) Arc colorings

ag =

<
<
<
(2
w- (U8
<
<
<
<
<

ag —
—u
ag = \ud+u
u?+1
as = \—u? -1
ud + 2u
a1 =\ —yd —y
—u —2u
ag = u3+u
W +u+1
a2 = —ud—u—1

(ii) Obstruction class =1

(iii) Cusp Shapes = 4u? + 8

17



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
C1,Cg,C7 (u_ 1)4
C12

1 4
€2, C11 (u+1)

c3,C4, Co wu?—1

21

Cs5,C8; C10 U —u =

18



(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
C1,C2,Ce (y_ 1)4
C7,C11, C12
C3,C4,C9 (y2+y_1)2
Cs5,C8,C10 (y2 —Yy—- 1)2

19



(vi) Complex Volumes and Cusp Shapes

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

u= 0.786151
a= 0.831883 3.94784 10.4720
b = —1.00000
u = —0.786151
a= 240419 3.94784 10.4720
b = —1.00000
U= 1.2720201
a = —0.618030 — 1.27202071 | —3.94784 1.52790
b = —1.00000

= — 1.2720207
a = —0.618030 + 1.27202071 | —3.94784 1.52790
b = —1.00000

20



V.I? ={(a, b—1, v—1
1

(i) Arc colorings

(ii) Obstruction class =1

(iii) Cusp Shapes =0

21



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
C1,C2,C11 w—1
C12
C3,C4,C5 U
Cs, C9, C10
Cg, C7 u—+1

22



(v) Riley Polynomials at the component

Riley Polynomials at each crossing

Crossings
C1,C2,Cq Y — 1
C7,C11,C12
C3,C4,C5 y
g, C9, C10

23



(vi) Complex Volumes and Cusp Shapes

Solutions to I7

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

Cusp shape

v =

a =
b=

1.00000

1.00000

24



VI. u-Polynomials

Crossings u-Polynomials at each crossing

1 (u =D +6ud + -+ 2u+1)
(Pt 4440 4 119u 1)

o (u—1)%(u+1)*(u® = 3u” —u® + 3u® +2u* —u® —u® + 1)
(Pt =200 4 4 3u— 1)

€3, C4, Co u(u® —u? 4+ 2u — 13 (u* +u? — 1) (u? + 3u® + 3) (w3 + 200 4 -+ + 2u + 2)

Cs u'(u* — 3u? + 3)(u* — u? — 1) (u® + Tu0 4 - - — 88514u + 28438)

6 (u— 1) u+1)°w® —3u” —u® +3u® +2u* —u® —u® 4+ 1)
(P =200 4 4 3u— 1)

cy (u— 1) u+1)°w® = 3u” —u® +3u® +2u* —u® —u® 4+ 1)
R )

cs, €10 u(u® +u? — 1)3(u* — 3u? + 3)(u? —u? — 1) (¥ — 2u®° + .- — 88u + 16)

o (w—1)%(uw+ 1)*(u® — 3u” —ub + 3u® + 2u* —u® —u? +1)
R )

1o (u—1)")(u” —6u®+---+2u—1)

(w3t =40 4 4 39u - 1)

25



VII. Riley Polynomials

Crossings Riley Polynomials at each crossing
c1 (y= D) —6y° +---— 6y — 1)
(y* = 104y™ + - + 10991y — 1)
C2,Cq ((9*1)9)(99*6y8+~~+2y71)
S - 4y 119y - 1)
socaee | VO Y =12 3y 43 (6% + 37 + 2y — 1)°
S+ 26y% + -+ 8y — 4)
& O =3y + 32—y 1)
(y® + 5530 + -+ + 4648364048y — 808719844)
C7,C11 (y=D(@* —6y°+---+2y—1)
AP =y 39y - 1)
Cs, €10 y(y? =3y + 32 —y - 1)°(° —y* + 2y - 1)°
(y®! — 14y% + - + 448y — 256)
C12 (=1 —6y° + - — 6y —1)

(P 56y%0 + -+ 4TIy — 1)

26



