12n0156 (K12n0156)
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?
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6.
\b Solving Sequence

. 10 > - 92— 14— 9> —> 8 —> 7 —> C3,Cg, C
A knot dlagranﬂ 55 065 37602 2 1 1 ca 4 co 901011 cs 8 s 701212% 3,6, C11

/ 3 5 8 2 1012 3 5 6 9 7 11

Ideals for irreducible component#ﬂ)f Xpar

It = (u® +u® + 5u” + 3u® + 9u® + Tu + 6u® + 5u® + 4b + 3,
—u? 4 3u® — 5u” + 5u® — 50’ + ut + 2u® — 13u® + 8a + 8u — 11,
u® 4 4u® 4 207 + 6uS + 6u® + 3ut + Tud — v +3u+1)
=0b+1, —*+u?+2a+1, vt +u? +u+1)
IY = (—4u'® +18u™ + .- + 33b + 38, 29u"® — 48u' + .- +33a — 61, u'® —2u'® + .- —2u+ 1)
= (41, v’ —u+u® —u? +a+u, b —u®+2u* —2u° +2u* —2u+1)

* 4 irreducible components of dim¢ = 0, with total 36 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.
I = (u+ud+---+4b+3, —u®+3ub+-.-+8a—11, u'®+4u®+-.-+3u+1)

(i) Arc colorings

ag =

aq =

ar = wd +3ub + 20 +4ut +4ud +3u+1

—u® — 3u" — 2ub — 3ud — 4ut — 302
a12 = \ —y¥ — 3u” — 2u8 — 3u® — dut 4+ ud — 3u?

(
(
(
(
a = <—u9 —2u” — 2u® — 2u® — dut + 2u3 —
(
(
(
(
(

u® + 3u® + 2u® + 3ut + 4 — w2 + 3u)

(ii) Obstruction class = —1

(iii) Cusp Shapes
_ 33,0 53,8  141,7 _ 227,6 _ 3255 367T,4 _ 150,3 237 2 g

147
u 16 16 16 16 g U 16 16

U — T6

16 16



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
! u'® + 17u” + -+ - + 353u + 16
C2,Cyq u'® — 3u? — 4u® + 1307 4 2208 — 70u° + 560t — Tu® — 4Tu® + 27u — 4
c3, C7 w® —3u? + - — 48u — 64
€5, €6, Co ul® 4+ 408 + 207 + 6u’ + 66’ + 3ut + Tud —u? +3u+1
c11
Cg u'® + 6u” + 9u® — 6u” — 210’ — 14u® + 21u® + 13u® + 16u + 4
€10, C12 w4+ 8u? + - —1lu+1




(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
1 y'® — 13y + ... — 56161y + 256
2,4 y' —17y? + ... — 353y + 16
3, C7 Y0 —219° + .- + 16128y 4 4096
Cs, Cg, Cg y1°+8y9+~~711y+1
C11
Cs y' —18y° + .- — 152y + 16
€10, C12 Yt — 80 4. — 191y + 1




(vi) Complex Volumes and Cusp Shapes

Solutions to I} VvV —1(vol + /—1CS) Cusp shape
u = —1.10322
a= 0.0897722 —13.1809 —5.01890
b= 2.01806

u = —0.434341 4 1.1578901
a= 0.168075 — 0.5474831
b= 0.424180 — 0.9200281

—3.22150 — 6.177961

—7.18871 + 5.573811

u = —0.434341 — 1.1578901
a= 0.168075 + 0.5474831
0.424180 + 0.9200281

—3.22150 + 6.177961

—7.18871 — 5.573811

u = 0.453609 + 0.6094931
a= 0.755807 + 0.1857491
0.306434 — 0.0199421

0.54459 4 1.462811

2.01320 — 4.521951

u = 0.453609 — 0.6094931
a= 0.755807 — 0.1857491
0.306434 + 0.0199421

0.54459 — 1.462811

2.01320 + 4.521951

0.126773 + 1.3176901
a = —1.87389 + 0.331871
b= —-1.95902 + 1.199181

—9.42139 + 3.008901

—13.74651 — 2.987511

u= 0.126773 — 1.3176901
a = —1.87389 — 0.331871
b= —1.95902 — 1.199181

—9.42139 — 3.008901

—13.74651 + 2.987511

= 0.53944 4 1.377451
= 1.77401 4 1.116001
2.12782 — 0.473551

17.6402 + 11.67141

—10.01565 — 5.342521

0.53944 — 1.377451
= 1.77401 — 1.116007
= 2.12782 4+ 0.473551

>~ Q@ |l & =

17.6402 — 11.67141

—10.01565 + 5.342521

u = —0.267745
a= 176223
b= —0.816874

—1.19281

—8.35580




IL I =(b+1, —u*+u?*+2a+1, v*+u?+u+1)

(i) Arc colorings

ag —

ag =

(
(
(
(
w- ()
(
(
(
(
(

(ii) Obstruction class =1

(iii) Cusp Shapes = tly® — 2Ly — 14 — 381



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
C1,C2 (u—1)*
cs3,Cy u?
€4 (u+1)*
Cs, Cg Wt ul+u+1
s ut — 3u® + 4u® — 3u+2
Cg,C11 wtur—u+1
€10, C12 w420+ 3 +u+1




(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
C1,C2,C4 (y_ 1)4
€3, C7 y4
Cs, Cg, Cg y4+2y3+3y2+y+1
C11
cs Yyt =yt + 297 + Ty +4
€10, C12 Yyt 2y Ty 45y + 1




(vi) Complex Volumes and Cusp Shapes

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

u = —0.547424 + 0.5856521

a = —0.278726 + 0.4834201 | —0.66484 — 1.397091 | —6.15099 + 3.968981
b = —1.00000

u = —0.547424 — 0.5856521
a = —0.278726 — 0.4834207 | —0.66484 + 1.39709I | —6.15099 — 3.968981
b = —1.00000

u= 0.547424 4+ 1.1208701

a=—0.971274 — 0.813859] | —4.26996 + 7.643381 | —8.22401 — 8.104621
b = —1.00000

u= 0.547424 — 1.1208701

a = —0.971274 4 0.813859] | —4.26996 — 7.643381 | —8.22401 + 8.104621
b = —1.00000




III. IY = (—4u'S 4+ 18u'* + - .- + 33b + 38, 29u’® — 48u’* + .

61, u'® —2u® 4+ ... —2u +1)

(i) Arc colorings
1
as
ai = )

—0.878788u® 4+ 1.45455u* + - - — 0.636364u + 1.84848)

az =\ 0.121212u® — 0.545455u* + - - - + 0.363636u — 1.15152
ag = >
—0.757576u'® 4+ 0.909091u! + - - - — 0.272727u + 0.696970
ag = 0.121212u'® — 0.545455u' + - - - + 0.363636u — 1.15152
1.27273u® — 2.72727u'* + - - - + 3.81818u — 2.09091
a1 = \1.78788u!® — 1.54545u' + - - - 4+ 0.363636u — 1.48485
aq = 1.36364u'® — 1.63636u'* + - - - + 2.09091u — 2.45455

u3>

u5—|—u +u>

u
ud +u
—0.0909091%' — 0. 0909091u14 + -4 2.72727u + 1.36364
1.21212u'® — 1.45455u!* + - - - + 1.63636u — 2.51515

2.24242u'% — 3.09091u'* + - .. + 4.72727u — 3.30303
a1z = \ —2.75758u® 4 2.90909u + - - - — 3.27273u + 2.69697

( 0.393939u1'% 4+ 1.27273u + - - - — 0.181818u + 1.24242>

(ii) Obstruction class = —1

-+ 33a —

19 15+ 25 14 135 13+ 153 12 410u11+4£u10_ 603u9
11

iii) Cusp Shapes =
(iif) Cusp Shapes = —jfu "+ 3} Ly

543 8 7, 303,6 , 127 _ 90, 34
T 29“"’11“"’11“"*’11“"’11“"’11 1Y~ 11
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(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
1 (u® + 1667 4 98u° + 283u® + 381u* 4+ 191u® — 45u% + 10u + 1)2
c2,C4 (u® — 4u” +13u® — 3u? — 15u> + 3u® — 2u — 1)?
cs, Cr (u® +u” — 10u® — Tu® + 19u* — 23u® — 12u + 8)2
C5,C6, Co w® — 2y o 2yt
11
s (u® — 2u” — Tu® + 120° + Tut — 2u® — 2u® + 3u — 1)?
€10, C12 u'® +10ur® + -+ 14 1

11



(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
1 (y® — 60y" + - — 190y + 1)*
2, ¢4 (y® — 16y7 + 98y° — 283y° + 381y* — 19133 — 45y% — 10y + 1)?
3, C7 (y® — 21y + 152y — 383y° + 79y* — 857y> — 248y? — 144y + 64)?
C5,Cg, C9 y16+10y15++14y2+1
C11
c8 (y® — 18y7 4+ 11135 — 2543° + 135y* — 904> + 2% — 5y + 1)?
€10, C12 y'o — 10y 4+ 28y +1
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(vi) Complex Volumes and Cusp Shapes

Solutions to I3

V=1 (vol + y=1CS)

Cusp shape

= 0.381176 + 0.9885011

a= 0.400335 + 0.1349811

= 0.202560 + 0.4292001

—0.54882 + 2.120621

—1.41411 — 2.856031

u= 0381176 — 0.9885011

0.400335 — 0.1349811
= 0.202560 — 0.4292001

—0.54882 — 2.120621

—1.41411 + 2.856031

u = —0.175038 4 1.0449501

a= 0.881139 4 0.7095791 | —3.96569 —10.71257 4+ 0.1
b= —0.266855

u = —0.175038 — 1.0449501

a= 0.881139 — 0.7095791 | —3.96569 —10.71257 4- 0.1

b

= —0.266855

u = 1.097050 4 0.0065141

0.0528548 + 0.11404101
2.08865 — 0.237751

—17.5075 + 5.86051

—7.51154 — 2.720651

uw = 1.097050 — 0.0065141
a= 0.0528548 — 0.11404107

2.08865 + 0.237751

—17.5075 — 5.86051

—7.51154 4 2.720651

u = —0.087856 4 1.1803701
a = —1.94399 + 0.560291

b

= —1.251300 — 0.3945711

—4.42998 — 1.322481

—7.15537 4 1.484851

u = —0.087856 — 1.1803701
a = —1.94399 — 0.560291

b

= —1.251300 + 0.3945711

—4.42998 + 1.322481

—7.15537 — 1.484851

u = —0.579676 + 0.2320481
a= 0.915955 — 0.3523781

b

= 0.202560 + 0.4292001

—0.54882 + 2.120621

—1.41411 — 2.856031

u = —0.579676 — 0.2320481
a= 0.915955 + 0.3523781

b:

0.202560 — 0.4292001

—0.54882 — 2.120621

—1.41411 4 2.856031
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Solutions to I3

V=1(vol + v=1CS)

Cusp shape

2.18705

= 0.54916 + 1.380121

= 1.49564 + 1.245621 17.6846 —10.12539 4+ 0.1
2.18705

= 0.54916 — 1.380121

= 1.49564 — 1.245621 17.6846 —10.12539 4+ 0.1

—0.54464 + 1.382611
1.62067 — 1.133381
2.08865 + 0.237751

—17.5075 — 5.86051

—7.51154 + 2.720651

—0.54464 — 1.382611
1.62067 + 1.133381
2.08865 — 0.237751

—17.5075 + 5.86051

—7.51154 — 2.720651

0.359826 + 0.3439771
2.07740 — 0.653981

b= —1.251300 + 0.3945711

—4.42998 + 1.322481

—7.15537 — 1.484851

0.359826 — 0.3439771
2.07740 + 0.653981

b= —1.251300 — 0.3945711

—4.42998 — 1.322481

—7.15537 + 1.484851
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IV.
IP=(b+1, v —u*+u®—u?+a+u, ub —u®+2u* — 2u® + 2u? — 2u + 1)

(i) Arc colorings
1
as
0
ai = \u
u
asz =
ag =
a9 =
a; =

-

(

(

("

( 4 3 2
" ( u’ +ut —ud +u —u)

- 42

o

- (s

(7

<

ag =

—ut—ut4u—1
a2 =

2u® — ut + 3u® — 2u? + 3u — 2
(ii) Obstruction class =1

(iii) Cusp Shapes = u° + 5u® — u? 4 5u — 10

15



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
C1,C2 (u—1)°
cs3,Cy u®
€4 (u+1)°
Cs, Cg w—w? + 2t — 20+ 2w —2u+1
cs (u 4+ u? — 1)
Cg,C11 W+ w2t 20+ 2+ 2u+1
€10, C12 ub 4+ 3u® + dut + 203 + 1

16



(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
6
C1,C2,C4 (y_l)
C3,Cr7 y6
Cs, Cg, Cg y6 + 3y5 + 4y4 + 2y3 +1
C11
s (v — > +2y - 1)
€10, C12 Y-y’ + 4yt -2+ 87 + 1

17



(vi) Complex Volumes and Cusp Shapes

Solutions to I} vV—1(vol +/=1C8S) Cusp shape

u = —0.498832 + 1.0013007
a = —0.767394 + 0.9437051 | —1.91067 — 2.82812] —6.15260 + 3.541731
b = —1.00000
u = —0.498832 — 1.0013007

= —0.767394 — 0.943705] | —1.91067 + 2.82812] —6.15260 — 3.541731
b = —1.00000
u= 0.284920 + 1.1151407
a=—1.37744 — 1.477251 —6.04826 —10.69479 4+ 0.1
b = —1.00000
u=0.284920 — 1.1151401
a=—1.37744 4+ 1.477251 —6.04826 —10.69479 4+ 0.1
b = —1.00000
u= 0.713912 + 0.3058391
a = —0.355167 — 0.1988431 | —1.91067 — 2.828121 —6.15260 + 3.541731
b = —1.00000
u= 0.713912 — 0.3058391
a = —0.355167 + 0.1988431 | —1.91067 + 2.828121 —6.15260 — 3.541731
b = —1.00000
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V. u-Polynomials

Crossings u-Polynomials at each crossing
o (u _ 1)10
- (u® 4+ 160" + 98u® + 283u° + 381u* + 191u® — 45u% + 10u + 1)?
(u® +17u” + - -+ + 353u + 16)
s (u—1)"0u® — 4u” + 13u® — 3u — 1503 + 3u® — 2u — 1)?
(' = 3u? — 4u® + 13u” 4 22u® — T0u® + 56ut — Tu® — 4Tu? + 27u — 4)
. u®(u® 4+ u” — 10u8 — Tu® + 19u* — 23u® — 12u + 8)?
(u'® = 3u® + - — 48u — 64)
s (u41)"(u® — 4" +13u® — 3u* — 15u® + 3u® — 2u — 1)?
(u'® = 3u® — 4u® 4+ 13u” + 22u° — 70u° + 56u* — Tu® — 4Tu® + 2Tu — 4)
(u +u? +u41)(ub —u® +2ut — 203 + 20 — 2u + 1)
Cs, C
‘ (w4 40 4 207 + 60’ + 60’ + 3ut + Tud —u? + 3u+1)
(' —2ut = 2u 1)
cs (u® +u? — 1)%(u* — 3u® + 4u® — 3u + 2)
c(u® = 2u" — Tu® 4+ 120° + Tut — 20 — 2u® + 3u —1)2
(u'® + 6u” + 9u® — 6u” — 21u® — 1405 + 21u® + 13u° + 16u + 4)
(u* +u? — w4 1) (u® +u® + 2u? + 20> + 20 + 2u + 1)
cy, C .
oo (' + 4u® 4 20" 4 6uS + 60 4 3ut + Tud — u? + 3u+ 1)
(!t —2ut® = 2u 1)
€10, €12 (u* 4 2u® + 3u® 4+ u + 1) (u® + 3u® + 4u* + 203 +1)

(! 8u 4 — 11w+ 1) (w106 - 140 4+ 1)
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VI. Riley Polynomials

Crossings Riley Polynomials at each crossing
cl ((y = D)')(y® = 60y" + - - — 190y + 1)
~(y*° — 13y + .-+ — 56161y + 256)
(y -1
€2, €4 8 7 6 5 4 3 2 2
- (y® — 16y’ + 98y° — 283y” + 381y~ — 191y° — 45y~ — 10y + 1)
(y" —17y° + - - — 353y + 16)
yIO
€3, 7 8 7 6 5 4 3 2 2
(y°® —21y" 4+ 152y° — 383y” + 7T9y" — 857y° — 248y~ — 144y + 64)
(y'? — 21y + - + 16128y + 4096)
C5,C65 Co (y*+202 + 32 +y+ D +3° + 4y +20° + 1)
‘11 (O 8y 4 = 1y + ) (Y 10y 4+ 14y 1)
s (v* —y* +2y = (v —y° + 2% + Ty +4)
(y® —18y" + 111y° — 254y° + 135y* — 90y” + 2y* — 5y + 1)?
(y'? — 18y + - — 152y + 16)
10, €12 (v +2y° + 7y + 5y + 1) (y° —° +4y" —2y° + 8% + 1)

Syt =8y 4 — 191y + 1) (v — 10y -+ 28y + 1)
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