12”0328 (K12n0328)

ﬁ/%\' Linearized knot diagam
4 <\/\ e B SR B B

) 3 6 8 10 2 4 10 12 4 6 8 11

L / Solving Sequence

. > -> *) — > — s s . CA.C2. C
A knot d1agrarrE| 480310 7 26 > 11> 12002 > 1 > 50> 9 —> €4 Cs, C12

Ideals for irreducible component#ﬂ)f Xpar

I = (—4283194u'" 4 2308461u' + - - + 21359143b — 4337843,

— 139682999u! + 35486115u'® + - - - 4 21359143a — 526213370,

u'? 4+ u'f + 100 4+ u® — 6u” — 28u8 — 45u® — 26u* — 34u> — 3u? + 5u + 1)
Iy = (—u® —u® = 5u 420+ 1, —u® 4+ ut 4 4u® — 2u® + 4a + 13u — 3, ub + 2u® + ut + 403
I =W +b, —u>+at+u+1, v’ —u®—2u+1)
I = (u® +u? +6b+ 3u+ 1, —2u® — 23u® + 138a + 30u — 77, u* + 8u” + 4u + 23)

(

F=0b-1,a"+a+1,u—1)

* 5 irreducible components of dim¢ = 0, with total 27 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.

1

—u? —2u—1


http://www.layer8.co.uk/maths/draw/index.htm#Running-draw
https://github.com/CATsTAILs/LinksPainter

L
It = (—4.28 X 10%u'' +2.31 X 10%u'0 4+ .- 4+ 2.14 X 1076 — 4.34 X 106, —1.40 X
1034 43.55 x 107w + .- - +2.14 X 10"a — 5.26 X 108, u'? +u'® ...+ 5u+1)

(i) Arc colorings

()

aq =
o= (2)
- ( ;)
6.53973u'! — 1.66140u'0 + - - -
0.200532u't — 0.108078u!0 + - - -
—9.40115u!t + 2.69041u'0 + - - -
ar = \ 1.66140u'" — 0.430541u'0 + - - -
—7.73975u!t + 2.25987u'0 4 - - -
as = \ 1.66140u'’ — 0.430541u!0 + - -
4.27986u't — 1.02645u'0 + - - -
0.631073u'! — 0.239539u!0 + - .-
4.27986u't — 1.02645u'0 + -
0.874490u't — 0.282949u10 + -
4.87432u" — 1.53943u0 + -
az = \ —2.28293u'! 4 0.628514u! + - -
3.10484u't — 1.07242u!0 + -
ar = \ —2.13788u'! + 0.599560u'0 + -
—6.53973u!t + 1.66140u! + - -
as = \ —0.641879u't + 0.236936u'° + -

6.74026u't — 1.76948u!0 + - - -
—0.108078u'0 + - - -

ag = (0.200532u11

(ii) Obstruction class = —1

16757967 ,,11
1643011

(iii) Cusp Shapes =

5020278 10
1643011 ¢

+ 29.8803u + 24.6364
=+ 3.23080u + 0.203091

— 50.5716u — 32.5778
=+ 8.06220u + 6.53973

—42.5094u — 26.0381
+ 8.06220u + 6.53973

+17.2197u + 16.8967
+ 4.99808u + 1.86449

-+ 17.2197u + 16.8967
-+ 5.85047u + 2.89094

-+ 31.4054u + 15.7081
— 11.6846u — 8.27969

-+ 22.5436u + 8.96784

- = 11.1190u — 7.81268)

— 29.8803u — 24.6364
- —4.78908u — 1.44344

+33.1111u + 24.8395
+ 3.23080u + 0.203091

S 1299731

33667882
23141 +

+- 1643011



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
C1,C12 w2+ 11 4+ 22041
C2,Cs5,Cg u12+u11+,.,_2u_1
C11
c3,C10 w4+ u® - —Bu+1
C4,Co u? -4+ 4+ 3u+1
Ce, C7 u? —utt 4 2ut1




(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
c1, 12 y'? — 11yt + - — 154y + 1
€2,C5,C8 y2 — 11yt 4 =22y + 1
C11
c3,C10 y12+2y11+---—31y+1
C4,Cy y2 =30yt 4+ 45y + 1
Ce, C7 y -yt 14y 41




(vi) Complex Volumes and Cusp Shapes

Solutions to I}

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

Cusp shape

0.141786 + 0.9804251
a = —0.933540 4 0.1589521
b= 10.041012 + 0.1772521

u =

1.74171 — 4.081941

—5.82114 + 7.565401

u = 0.141786 — 0.9804251
a = —0.933540 — 0.1589521
b= 0.041012 — 0.1772521

1.74171 + 4.081941

—5.82114 — 7.565401

u = —0.442926 + 1.1404201
a = —0.476761 4 0.0821051
b= 1.037070 + 0.3508131

—1.35590 + 2.266511

—17.0173 — 3.21351

u = —0.442926 — 1.1404201
a = —0.476761 — 0.0821051
b= 1.037070 — 0.3508131

—1.35590 — 2.266511

—17.0173 4 3.21351

u = —1.29341
a= 1.70253 —7.73551 —2.14220
b= —1.58736
u= 0.362550
a = —0.697529 —0.619674 —15.7990
b= 0.433632
u= 1.68235
a= 115411 —12.8318 —20.4330
b= —1.86647

u = —0.277013 + 0.0277361
a= 2.61966 + 3.595171
b= —1.132390 + 0.1816851

—1.88495 — 4.133081

—16.9007 4 5.95441

u = —0.277013 — 0.0277361
a= 261966 — 3.595171

—1.88495 + 4.133081

—16.9007 — 5.95441

b= —1.132390 — 0.1816851

u = —1.90708

a = —0.231901 —18.8402 —5.38040
b= 3.31219




Solutions to I7*

V=1(vol + y=1C)

Cusp shape

u= 1.15595+ 2.121911
a= 0.827033 — 0.2712661
b= —2.09169 — 0.358071

4.24091 — 10.440501

—12.38352 4 4.771861

uw=1.15595 — 2.121911
a= 0.827033 4 0.271266.1
b= —2.09169 + 0.358071

4.24091 + 10.440501

—12.38352 — 4.771861




IL. 1Y = (—u® — 2u* —u® — 5u? + 2b+ 1, —u® + u* + 4u® — 2u® + 4a + 13u —
3, u® + 2u® + ut + 4u® —u? — 2u —1)

(i) Arc colorings

o ()

0
ag = U
1
as = —u?
lu5_1u4+ .._Eu+§
a10: iu5+u4+ 1111?)_’_74,u,2_iL
2 2 2 2
(Fh s e
a7 = 1,5 3,4, . .. _3 1
7 U U+ vt 3
(—§u5—§u4+ +4u + 3
ag = _t,5_ 3,4, ... _3 1
6 U’ —qut + vt g
(e o=
ajp=\_1,5_3,4, .. _3,_3
B Y vt 2U— 3
(iuf’—i-iu‘l—i—- —l—%u—%
aio=\_1,5 "4 1.3 5 92 "1
12 quT —u QU 2 2
(2u5+;u4+u3+8u2 3u g
ag = 1,5 3,4, . _3,_3
2 7Y vt 2U— 3
TS 4 184 4 ... _ 11, _ 15
1u+4u2—|— 4 4
ar = —ut—u—1
b+ Jut - Tu g
as = %u4+u3+u2+2u+%
(%U5+BU4+ %u—k%
ao = (1, 5 4 ,1,3, 5.2 1
9 SU” +ut 4 qut 4+ qut — 5

(ii) Obstruction class =1

(iii) Cusp Shapes = v’ + 3u* + 4u? — 2u — 2



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
€1 u® — 5u® + 10u* — 13u® + 14u® — 9u + 1
Co,C8 w4 u? =2t —3ud +3u+1
€3 w4+ 20 +ut 4w —u? —2u—1
= (u® —u? —u—1)?
C5,C11 w—uw’ -2t + 3 —3u+1
Co w4+ u? — 2t —5u® —8u? —bu—1
cr wl—w? — 2t + 503 —8u? +5u—1
09 (u? +u? —u41)?
C10 w -2 +ut —dd — P+ 2u—1
c12 ub 4+ 5u® + 10ut + 130 + 146 + 9u + 1




(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
c1,C12 Y% — 5y® — 2yt +23y% — 18y% — 53y + 1
265, (8 y® —5y° +10y" — 13y° + 14y* — 9y + 1
C11
€3, C10 Yo — 2 — 17yt —12¢° + 1592 — 2y + 1
Ca, Co (y* = 3y* —y—1)°
C6,Cr Y —5y° — 2y + 15y° + 187 — 9y + 1




(vi) Complex Volumes and Cusp Shapes

Solutions to I¥ V—1(vol ++/=1CS) Cusp shape
u= 0.788614
a = —2.01293 —11.8065 —10.7040
b= 1.83929

u = 0.15540 + 1.446471
a = —0.005444 + 0.3115821
b= —0.419643 + 0.6062911

0.96847 — 3.177291

—11.64780 + 1.721431

uw = 0.15540 — 1.446471
a = —0.005444 — 0.3115821
b= —0.419643 — 0.6062911

0.96847 + 3.177291

—11.64780 — 1.721431

u = —0.383557 4 0.3313241
a= 196878 —1.312411
b= —0.419643 — 0.6062911

0.96847 + 3.177291

—11.64780 — 1.721431

u = —0.383557 — 0.3313241
1.96878 + 1.312411
b = —0.419643 + 0.6062911

a =

0.96847 — 3.177291

—11.64780 + 1.721431

u = —2.33230
a=—0.913737
b= 1.83929

—11.8065

—10.7040

10



II. I = (u?+ b, —u*+a+u+1, ud—u?>—2u+1)

(i) Arc colorings

a5 =
—u—1
ag = _U/2
(ii) Obstruction class =1

(iii) Cusp Shapes = —5u? + 6u — 19

11



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing

gl u® — 6u* + 5u — 1

C2,Cg, C8 W+ —u—1
3 ud —u? —2u+1
C4 u® +5u? +6u+1

C5,C7,C11 w2 —u+1
Y u? —b5u? +6u—1
C10 wWHur—2u—1
C12 ud +6u? +5u+1

12



(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
C1,C12 y3 — 26y2 + 13y —1
C,Cs5,Cq y3_6y2+5y_1
C7,C8,C11
€3, C10 y® —5y? + 6y —1
c4, Co v — 13y% 4+ 26y — 1

13



(vi) Complex Volumes and Cusp Shapes

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

u = —1.24698

a= 1380194 —7.98968 —34.2570

b = —1.55496
u = 0.445042

a = —1.24698 —2.34991 —17.3200

b= —0.198062

u= 1.80194

a = 0.445042 —19.2692 —24.4230

b= —3.24698

14



IV.
I = (ud+u?+6b+3u+1, —2u®—23u?+138a+30u—"77, u*+8u®+4u+23)

(i) Arc colorings

o ()

0
ag = \u
1
as = —u?
1.3 1,2 5 77
(e )
0=\ —pu —gu T — U~
0.0507246u> + 0.333333u2 + 0.239130u + 2.20290
a7 = ,lu2 _5
2 2
0.0507246u> — 0.166667u> + 0.239130u — 0.297101
ag = —1,2_5
2 2
3,3 1 6
Tag T a6l T 23
a1 = f%u?’ %uQ —2u—g
3.,,3 1 6
(e E )
M2 = \—gu” —gu" —qu— g5
1.3 8 4
(et )
42 = —3U 3
1.3 1,2 15 15
23U T U~ 33U~ 46
ay = ud —4u? — 2u — 12
5,,3 17 10
= 14763 +1Eu * 23 2
as = _gu—gu _U+§
7.3 33 9
_ (s
9= \—gu —gu —qu—5
(ii) Obstruction class = —1

(iii) Cusp Shapes = —10

15



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing

c1,C12 ut — 6u® + 31u? — 66u + 49

€255, C8 ut 4+ 20 +5u + 2u+ 7

C11
4 2

c3,C10 u® + 8u® — 4u + 23
Cq,Co (u2 + 2u — 1)2
Cg, C7 ut —2u® +5u% —6u+9

16



(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing

c1,C12 y* + 26y° + 267y% — 1318y + 2401

oo y* + 6y° + 31y + 66y + 49

C11
€3, C10 yt + 16y° + 11032 + 352y + 529
€4, Co (y* — 6y +1)°
4 3 2

Cg, C7 Yy~ + 6y° + 19y° + 54y + 81

17



(vi) Complex Volumes and Cusp Shapes

Solutions to I} vV—1(vol +/—1CS) Cusp shape
u = —0.70711 4 1.756641
a= 0.370470 — 0.8362941 4.93480 —10.0000
b= —-0.414214
u = —0.70711 — 1.756641
a= 0.370470 + 0.8362941 4.93480 —10.0000
b= -0.414214
u= 0.70711 4 2.431921
a = —0.674818 — 0.1110491 4.93480 —10.0000
b= 241421
u= 0.70711 — 2.431921
a = —0.674818 + 0.1110491 4.93480 —10.0000
b= 241421

18



V. Iz

(i) Arc colorings
1
aq = O
0
as = \1
1
a3 = \-1
a
aio = \ 1
—a—1
ar = a+1
0
a6 = \a+1
a
a1l = \ —a
a
a2 = \0
1
2= \—-a-1
—a+1
a; = —1
a-+1
as = 1
a+1
a9 = 1
(ii) Obstruction class = —1

(iii) Cusp Shapes = —12

(b—1,a?+a+1, u—1)

19



(iv) u-Polynomials at the component

rossings u-Polynomials at each crossin,
C Poly Is at h
C1,C12 w—u+1
Ca,Cs, C
2, 65, L6 U2+u+1
C7,C8,C11
C3,C4,Cy (u+1)2
C10

20



(v) Riley Polynomials at the component

Crossings

Riley Polynomials at each crossing

C1,C2,Cs5
Ce,C7,C8

C11,C12

y2+y+1

C3,C4,C9

€10

(y—1)°

21



(vi) Complex Volumes and Cusp Shapes

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

1.00000
= —0.500000 + 0.8660251 0 —12.0000
1.00000

1.00000
= —0.500000 — 0.8660251 0 —12.0000
1.00000

>~ Q@ 2|l & =
|

22



VI. u-Polynomials

Crossings u-Polynomials at each crossing

c1 (u? —u+ 1) (u® — 6u? + 5u — 1)(u* — 6u® 4 31u? — 66u + 49)

Sl =5t 4 = 9u D) (w4 1t 4 22u 1)
Ca, Ca (u? 4+ u+ 1) (u® + 2u? —u — 1) (u* + 2u® + 5u? + 2u + 7)

Sl u® = 2ut = 3w+ Bu+ D) et = 2u— 1)

s (u+1)%(u® —u? = 2u + 1) (u* 4 8u? — 4u + 23)
(420wt A —u? - 2u - ) (w4 = Bu 1)

cq (w+1)*(u? +2u — 1)*(v® —u? —u —1)*(u® + 5u® + 6u + 1)
c(u'? —4utt o+ 3u 1)

cs, 11 (u? +u+ 1) (u® = 2u® —u+ 1) (u* + 2u® + 5u® + 2u+7)

c(u® —u® = 2ut +3u® - Bu+ D)W et = 2u—1)

6 (u? +u+ 1) (u® 4+ 2u® —u — 1)(u* — 2u® + 5u® — 6u + 9)
c(u® +u® = 2ut =5 - 8u? —bu— 1) (u? —utt 4 2u 1)

cr (u? +u+ 1) (u® = 2u® —u+ 1)(u* = 2u® + 5u® — 6u+ 9)
(= u® =20t + 5ud — 8u® 4 bu — 1) (u'? —utt -+ 2u 1)

Co (u+ 1)%(u? +2u — 1)?(u® = 5u® + 6u — 1) (u® + u? —u+1)2
c(u'? —4urt 4+ 3u 1)

¢10 (w4 1)%(u® +u? = 2u — 1) (u* 4 8u? — 4u + 23)
(= 20+t —4ud - 2u— 1) (u? e = Bu 1)

1o (u? —u+ 1) (u® + 6u® + 5u + 1) (u* — 6u® 4 31u* — 66u + 49)

(WS 5’ 4 Qu A ) (w1t 220+ 1)

23



VII. Riley Polynomials

Crossings Riley Polynomials at each crossing
c1. 1 (2 +y +1)(y° — 26y% + 13y — 1)(y* + 265> + - - - — 1318y + 2401)
S =By 4 =83y + 1)y — 1yt 4 — 154y 4+ 1)
C2,Cs5,C8 (y2 +y+ 1)(y° — 6y% + 5y — 1)(y* + 6y° + 3152 + 66y + 49)
1 S =5yt =9y ) (Y - 1yt =22y 1 1)
e, C10 (y — 1)2(y> — 5y + 6y — 1)(y* + 16y + 110y + 352y + 529)
-2+ =2y (P 2 =Bl 1)
¢4, o (y = 1*(y* — 6y + 1)*(y° — 13y” + 26y — 1)(y° = 3y* —y —1)°
Syt =30yt + -+ 45y + 1)
2 D(y® — 6y + 5y — 1)(y* + 69> + 19y* + 54y + 81
co, Cr (y" +y+1)(y” — 6y + 5y — 1)(y" + 6y” + 19y° + 54y + 81)

(S =Byt =9y (Y Tyt 4y 1)

24



