12”0394 (K12n0394)

o < “\ Linearized knot diagam
i ) Y Y G Y Y R Y B A R
< r\(/f> illllQlllOliliil

Solving Sequence

NV

. 12 41 -> — —> — — — — — Cg,C10,C
A knot dlagranﬂ 5, 0 3 . 2 P 6 o 1 o 9 o 8 o 701111% 65 C105 C12

Ideals for irreducible component#ﬂ)f Xpar

It = (5u*® 4+ 50u!® + - +23b — 101, —166u'® — 487u'® + - + 69a + 216, u'” + 4u'S + ... — 6u — 3)
12 =W 4+b—u—2 a—2u+2 vd—2u*+u+1)
= (b+1, —2uta + 2u* + 2u’a —u® +a® — 20u — 3a + 2u + 3, v’ —ut + v +u—1)
I4 7<b+1’ —2uta + 8u* + 2u?a + 3u® + a® + 2au — 2u® — 3a — Su + 11, v’ +ut —u? Fu+1)
=b-u—1,a—u, u* —u+1)

* 5 irreducible components of dim¢ = 0, with total 42 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
https://github.com/CATsTAILs/LinksPainter

I I = (5u'® 4+ 50u'® 4+ --- 4+ 23b — 101, —166u'® — 487u'® + ... + 69a +
216, u'” + 4u'® + ... — 6u — 3)

(i) Arc colorings

0

o - ( )
2. 40580u16 + 7.05797ul® + - - - — 7.44928u — 3.13043
—0.217391u'6 — 2.17391u'® + - - - + 2.34783u + 4.39130
1.53623u'6 + 6.36232u!® + - - - — 7.05797u — 8.56522
a3 = \1.39130u'6 + 4.91304u'® + - - - — 5.82609u — 3.30435
0.144928u'6 + 1.44928u'5 + - - - — 1.23188u — 5.26087
az = \ 1.39130u'% + 4.91304u5 + - - - — 5.82609u — 3.30435
1.89855u'6 + 6.98551u'® + - - - — 9.63768u — 6.21739
as = \ 0.304348ulb + 0.0434783u® + - .- — 0.0869565u + 2.65217
—0.9710144'6 — 2.71014u"® + - - - + 2.75362u + 4.34783
a1 =\ 0.782609u'6 + 1.82609u'5 + - - - — 1.65217u — 0.608696
1.01449¢6 4+ 2.14493u + - .- — 1.62319u + 0.173913
a9 = \ —1.13043u'% — 3.30435u!® + - - - + 2.60870u + 2.43478
—0.115942¢'6 — 1.15942u'° + - - - 4 0.985507u + 2.60870
ag = —1.13043u'6 — 3.30435u'® + - - - 4+ 2.60870u + 2.43478
—1.60870u'® — 5.08696u'° + - - - 4+ 9.17391u + 5.69565
a7 = \ 1.82609u6 + 5.26087u!® + - - - — 5.52174u — 5.08696

—2.40580u'6 — 7.05797u'® + - - - 4 9.44928u + 7.13043
a11 = \ 0.652174u'6 + 2.52174u15 + - - — 3.04348u — 2.17391

(ii) Obstruction class = —1

117 16+365 15 4 ... _ 592, _ 459

(iii) Cusp Shapes = R >



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
! w4+ 16u® + - 4+ 10u — 1
€2,C3,Cs5 W8 b du 1
Co
¢4 wlT +4utS 4. —6u—3
Cg, €8, C10 W+t —Bu+3
¢ ut —ut® 4~ 3204 32
c11 wl” —4ut o —20u+4
C12 L A |




(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing

1 y'T+ 12y -+ 582y — 1

€2,C3,C5 y17+16y16_~_.“+10y_1

Cy

= y' T — 4yt 4+ 430y — 9

Cg, C8, C10 y17+9y16+-~-—77y—9
cr y'" +49y" + .. + 512y — 1024
c11 Yt 428y - 192y — 16
C12 T =13y . 16y — 1




Solutions to I}

(vi) Complex Volumes and Cusp Shapes

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

Cusp shape

u = —0.646906 + 0.7778991
a= 0.092542 4 0.6786741
b= —0.777189 + 0.7397521

0.36478 4 1.630511

1.33246 — 2.972411

u = —0.646906 — 0.7778991
a= 0.092542 — 0.6786741
—0.777189 — 0.7397521

0.36478 — 1.630511

1.33246 + 2.972411

0.784984 + 0.4771301
—1.94672 — 0.491771
0.452575 + 0.3185171

—11.20970 — 1.904551

—7.06546 + 3.613901

0.784984 — 0.4771301
—1.94672 + 0.491771
0.452575 — 0.3185171

—11.20970 4 1.904551

—7.06546 — 3.613901

0.026724 + 0.8443721
0.015923 + 0.4266261
0.443696 + 0.8624981

0.663995 + 1.1972001

5.46705 — 5.784821

0.026724 — 0.8443721
0.015923 — 0.4266261
0.443696 — 0.8624981

0.663995 — 1.1972001

5.46705 + 5.784821

—0.773893 + 0.3099671
0.41469 — 3.180021
1.333190 + 0.3415891

—12.05840 - 1.314761

—5.96182 — 5.427811

—0.773893 — 0.3099671
0.41469 + 3.180021
1.333190 — 0.3415891

—12.05840 — 1.314761

—5.96182 4 5.427811

—0.843845 + 0.9790071
0.448751 — 0.3397751
1.69118 — 0.700211

7.61133 — 5.519131

—0.22086 + 1.928581

—0.843845 — 0.9790071
0.448751 + 0.3397751

b
U
a
b
U
a
b
U
a
b
U
a
b
U
a
b
U
a
b
U
a
b
U
a=
b= 1.69118 + 0.700211

7.61133 + 5.519131

—0.22086 — 1.928581




Solutions to I} V—1(vol + /—1CS) Cusp shape
u= 0.657862
a= 2.09899 —2.54119 —9.83580
b=-1.11320

u = —1.029550 + 0.8763631
a= 0.93274 —1.671011
b= 1.75470 + 0.710721

7.0039 + 12.31371

—1.13721 — 6.035421

u = —1.029550 — 0.8763631
a= 0.93274 +1.671011
1.75470 — 0.710721

7.0039 — 12.31371

—1.13721 + 6.035421

1.244670 + 0.5585311
a= 0.23880 + 1.747401
1.68522 — 1.347891

—3.20455 — 6.535461

—6.86200 + 8.357481

1.244670 — 0.5585311
a= 0.23880 —1.747401
b= 1.68522 + 1.347891

—3.20455 + 6.535461

—6.86200 — 8.357481

u = —1.091120 + 0.8259881
a = —0.746214 + 0.8566711
b= —1.026770 — 0.9562901

—1.06020 + 4.558761

—2.13426 — 7.083071

u = —1.091120 — 0.8259881
a = —0.746214 — 0.8566711
b= —1.026770 + 0.9562901

—1.06020 — 4.558761

—2.13426 + 7.083071




ILIY=(u?+b—u—2,a—2u+2, u> —2u® +u+1)

(i) Arc colorings

0
a2 = \u
1
a4 = —u?
2u—2
a0 =\ —u2+u+2
-1
az = \u2—u
—u?4+u—1
az = u? —u
w? —2u+1
a6: u
—u?4+2u—1
a1 = 1
—u? +3u—2
ag = —u+1
—u?4+2u—1
as = —u+1
—u?4+2u—1
ar = —u+1

(ii) Obstruction class =1

(iii) Cusp Shapes = 6u? — 6u + 3



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
C1,Cq w2 tu+1
Ca2,Cy wWHu+1
c3, Cs wWHu—1
6 ud —u? —1
cr ud
cg, C10 w+u?+1
C11 W4 3u+4u+3
C12 (u+ 1)3




(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing

C1,C4 v =27 +5y—1

C2,C3,Cs5 y3+2y2+y_1
cy

C65 C85 C10 v -yt —2y—1

C7 y3

c11 v —y'—2y—9

C12 (y—1)°




(vi) Complex Volumes and Cusp Shapes

Solutions to I3

V=1(vol + y=1C)

Cusp shape

u= 1.23279 + 0.792551
a= 0.46557 + 1.585101
b= 2.34116 — 1.161541

—2.26573 — 6.332671

0.95302 + 6.969251

u= 1.23279 — 0.792551
a= 0.46557 — 1.585101
b= 2.34116 + 1.161541

—2.26573 4 6.332671

0.95302 — 6.969251

u = —0.465571
a=—293114
b= 1.31767

—2.04827

7.09400
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I I = (b+ 1, —2u*a + 2u* +---

(i) Arc colorings
1
as
0
u
1
u?

")

ut fu a+au>

a2 =

;)

asz = —ula—u?+1

(
-
o=
(

e (PR
()
("
(o
(",
(

—u —u +a—u
ut —3u? 42

a+a+1>

a6: u
’LL
a; =

ag = ta—u? -1

4a7u afu +a
ag —

ta—u?2 -1

ut +u a—1>

ar = —ut —1

vta+uwla+ut+ul+a—1
an =\ —yta -2t — P+ uP+u—1

(ii) Obstruction class = —1

(iii) Cusp Shapes = —4u* + 4u? — du — 7

11

—3a+3, u® —ut+u>+u-—1)



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing

! u® —7u’ + -+ 3u+1

€2, €3, Cs '+ u® — 3u® — 207 4+ 1068 + 7w’ — dut + 0 4+ 6u® + 3u + 1

C9

¢4 (u® —ut + u® +u —1)?

Ce, €8, C10 u'® 4 3u® 4+ 4+ 1020 + 21
¢ (u® + u* + 4u® + 3u® 4 3u + 1)?
c11 ul® — u® + 8u® + 6u” + 19u8 + 54u® + 22u* + 51w + 47u? — 61u + 43
C12 w4+’ + -+ 8Tu+43

12



(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing

1 Yy 17y 4+ 35y + 1

Cc2,C3,C5 y10_7y9+._._~_3y+1

Co

€4 (v° —y* +4y° = 3y° + 3y — 1)

C6, C8,5 C10 y'0 4+ 219" + .- + 852y + 441
cr (v° + Ty* + 16y° + 13y + 3y — 1)°
c11 y'0 + 15y7 + -+ 4 321y + 1849
C12 y' — 25y° 4+ .-+ + 3009y + 1849
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(vi) Complex Volumes and Cusp Shapes

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

u = —0.758138 + 0.5840341
a = —0.221420 + 0.1896971 0.17487 4 2.213971 | —0.11432 — 4.222891

b = —1.00000
u = —0.758138 + 0.5840341

= —0.22142 4+ 1.921751 0.17487 4 2.213971 | —0.11432 — 4.222891
b = —1.00000

u = —0.758138 — 0.5840341
a = —0.221420 — 0.1896971 0.17487 — 2.213971 | —0.11432 + 4.222891

b = —1.00000

u = —0.758138 — 0.5840341

a = —0.22142 — 1.92175] 0.17487 — 2.213971 | —0.11432 + 4.222891
b = —1.00000

u=0.935538 4+ 0.9039081
a = —0.479684 + 0.2754561 9.31336 — 3.331741 0.91874 4 2.362281

b = —1.00000

u=0.935538 4+ 0.9039081

a = —0.47968 — 1.456591 9.31336 — 3.331741 0.91874 4 2.362281
b = —1.00000

uw=0.935538 — 0.9039081
a = —0.479684 — 0.2754561 9.31336 4 3.331741 0.91874 — 2.362281

b = —1.00000
uw=0.935538 — 0.9039081
= —0.47968 4 1.456591 9.31336 4 3.331741 0.91874 — 2.362281
b = —1.00000
u=0.645200
a= 190221 + 0.866031 —2.52712 —8.60880
b = —1.00000
u=0.645200
a= 190221 — 0.866031 —2.52712 —8.60880
b = —1.00000
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IV. I} =(b+1, —2ua+8u*+:--—3a+11, v’ +u* —u? +u+1)

(i) Arc colorings

—3u*—uwa+2u2+a+3u—14
—u2a—u?+1

(
(
(
( 4 2
e (P
(
n=
=
(
(

4

u4a7u2a7u2+a
ula —u? —1

a7 =
—uta—vwla—uwP—ut—a+3
an =\ vra+2ut+ud —uw—u+1

(ii) Obstruction class =1

(iii) Cusp Shapes = —4u* + 4u? + 4u — 7

15



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing

€1 wl® — 13w’ + - —59u +9

C2,Cy ul® — o + 7u® — 607 + 18w’ — 13w’ + 22u* — 130 + 14u? — 5u + 3

€3,C5 ul® + 0 + Tu® + 60 4 18u8 + 13u® + 22u* + 13u® + 14u? + 5u+3
€4 (u® +ut —u? +u+1)>
Ce O+ 3 +u® — 20"+ 208+ 30—t P+ 20— 2u+1
7 ul® 4+ 19u® + 1120 + 161u* — 253u® + 203

cg, C10 = 3w+ + 20" +2uf — 3w —ut — P+ 2+ 2u+1
c11 u'® 4+ — 4u® + 207 + 1908 + 20® — 240t + 5ud + 41w + 21lu+ 7
C12 w —w? 40 — "+ Ut — 2+t P+ 5u —Tu+ 3

16



(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing

a1 y'0 —23y7 + ... + 83y + 81

Cc2,C3,C5 y10+13y9+_._+59y+9

cy

€ (v° —y* +4y® = 3y* + 3y — 1)?

C6, €8, C10 Y0 — 7% +17y® — 207 +12¢° + 9° — 3yt + 1192 + 6% + 1
cr (y° + 19y* + 112y° + 161y* — 253y + 203)?
c11 y0 — 9y + .. + 133y + 49
C12 y O+ =19y + 9

17



Solutions to I}

(vi) Complex Volumes and Cusp Shapes

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

Cusp shape

uw=0.758138 + 0.5840341
a= 1.022550 — 0.5828791

b = —1.00000

—9.69473 — 2.213971

—0.11432 + 4.222891

uw=0.758138 + 0.5840341
a = —1.46539 — 1.528571
b = —1.00000

—9.69473 — 2.213971

—0.11432 + 4.222891

uw= 0.758138 — 0.5840341
a= 1.022550 + 0.5828791
b = —1.00000

—9.69473 + 2.213971

—0.11432 — 4.222891

uw= 0.758138 — 0.5840341
a = —1.46539 + 1.528571
b = —1.00000

—9.69473 + 2.213971

—0.11432 — 4.222891

u = —0.935538 4+ 0.9039081
a = —0.575673 + 0.8405591
b = —1.00000

—0.55625 + 3.331741

0.91874 — 2.362281

u = —0.935538 + 0.9039081
a = —0.383695 + 0.3405811
b = —1.00000

—0.55625 + 3.331741

0.91874 — 2.362281

u = —0.935538 — 0.9039081
a = —0.575673 — 0.8405591
b = —1.00000

—0.565625 — 3.331741

0.91874 4 2.362281

u = —0.935538 — 0.9039081
a = —0.383695 — 0.3405811
b = —1.00000

—0.55625 — 3.331741

0.91874 4 2.362281

—0.645200
1.90221 + 3.505881
= —1.00000

—12.3967

—8.60880

= —0.645200
= 1.90221 — 3.505881

U
a
b
U
a
b = —1.00000

—12.3967

—8.60880

18



V. I®

(i) Arc colorings

ayp =

ag =

(ii) Obstruction class =1

(iii) Cusp Shapes =0

b—u—1,a—u, u? —u+1)

19



(iv) u-Polynomials at the component

u-Polynomials at each crossing

Crossings
C1,C3,C4 w—u+1
C5,C6,C12
C2,C8,C9 Wt u+1
C10
2
C7,C11 u

20



(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
C1,C2,C3
C4, C5, Cg y2+y+1
€8, C9, C10
C12
2
C7,C11 Yy

21



(vi) Complex Volumes and Cusp Shapes

Solutions to Ig

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

Cusp shape

0.500000 + 0.8660251
0.500000 + 0.8660251
1.50000 + 0.866031

>~ Q@ 2|l & &

0.500000 — 0.8660251
0.500000 — 0.8660251
1.50000 — 0.866031

22



VI. u-Polynomials

Crossings u-Polynomials at each crossing

1 (u? —u+1)(u® —2u® +u+1)(u'® — 130 +--- — 59u +9)
(! =T 4 4 3u+ 1) (0T + 160 - 4 10u — 1)

(u? +u+1)(u® +u+1)

€2, €9 (' —u® + Tu® — 6u” 4 18u’ — 13u° + 22u — 13u® + 14u* — 5u + 3)
(w4 u? = 3u® — 20 100’ + T — dut +ud + 6u? + 3u+ 1)
(T 8u 4 du+ 1)

(u? —u+1)(u® +u—1)

3,65 (= 3u® — 20" 4+ 100 + Tud — 4ut + ud 4 6u + 3u+ 1)
(' u® + Tu® + 6u” 4 18uC 4 13u® + 220 + 13u® + 14u® + Su + 3)
(T 8ut 4 du 1)

ey (u? —u+ 1) (u® = 2u® +u+ 1) (u® — vt + u® +u—1)?
(P +ut = u+ 1)) (e 4t = 6u - 3)

(u? —u+ 1) (u® —u® - 1)

° (w4 3u® +u® — 20" 4+ 208 + 3u® — ut + w4 2u? — 2u+ 1)
(w430 4 41020 + 21) (u + ul® 4 — Bu+3)

cr u® (u® + ut + 4u® + 3u® + 3u + 1)?
(u® 4 1968 + 112u° 4 161u* — 253u? + 203)
(T =t 4= 320 4 32)
(u?+u+1)(ud +u?+1)

o810 (' =30+ u® 20" 4 208 — 3ud —ut — w4 20+ 2u + 1)

(w430 4 -+ 1020 + 21) (u' T w4 — Bu 4 3)
u? (u® + 3u® + 4u + 3)

‘1 (' —u® + 8uP + 6u” 4 19u’ + 54ud + 22u + 51ud + 4Tu? — 61u + 43)
(4w — 4u® 4 207 4 19uC + 20 — 240t + 5u + 41u? + 21w+ T7)
(' —4utS = 20u + 4)
(u+1)3(u? —u+1)

C12

(' —u® +4u® — "+ 50— 208 Fut Fud o 5u® - Tu 4 3)
(O 8T+ 43) (U = = 8u? 1)

23



VII. Riley Polynomials

Crossings Riley Polynomials at each crossing
o (2 +y+ D)5 —2y% +5y — 1)(5'° — 23y° + -+ - + 83y + 81)
Syt 17y 4+ 35y + 1) (YT 12y 4 -+ 582y — 1)
€2, €3, C5 W +y+ 1) +2y° +y - 1)y — 7y’ + -+ 3y + 1)
Co Syt 4+ 13y 4+ 59y + 9)(y' T + 16y0 4+ -+ 10y — 1)
e (v +y+ 1) = 2" + 5y = )(y° —y' +4y° = 3y” + 3y — 1)*
(T 4y -+ 30y - 9)
W +y+D° —y*—2y—1)
€6, C8, €10 10 9 8 7 6 5 4 3 2
Sy =Ty +17y° — 20y" + 12y° +9y° — 3y + 11y° + 6y~ + 1)
Sy 421y 4+ 852y + 4 (y' T+ 9y" 0 - =TTy = 9)
o Yo (y° + Ty" +16y° + 13y + 3y — 1)
S(y° + 19yt + 11292 + 1612 — 253y + 203)?
(YT 4+ 49y 4 - + 512y — 1024)
- VP —y* =2y — 9" — 9y + - + 133y + 49)
(0 41597 + - + 321y + 1849) (y17 + 28y1° + - + 192y — 16)
1 (y = D*) (5% +y+ 1)(5"° — 2557 + - - + 3009y + 1849)

ST 4 =19y +9) (T — 13y - 16y — 1)
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