12n9957 (K12n0257)
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\ / : Solving Sequence

5,10>3,11-2—>1—>4—>12—>6—>7 —> 8 — 9 —> (3,C8,C11
€10 C2 C1 C4 Ci12 Cs Ce C7 Co

A knot diagrarrﬂ

Ideals for irreducible component#ﬂ)f Xpar

I = (1.90485 x 10" u'" — 2.51658 x 10'7u'® + - - + 3.03349 x 10'%h — 4.02818 x 10",

2.08713 x 10Y7u!" — 2.72839 x 1017wt 4 ... 4+ 7.58374 x 10%%a — 3.96132 x 1017, u'® — w7 +
I = (3ult —u'® + 4 — 9u® — 6u” — 3u® + 4u® + 18u” + 120 + Tu® + b — 3u — 3,

— 4ut 4+ 30t — 20 + 13u® 4+ 207 + 2u8 — 9u® — 20u* — 8uP —u? + a4 Su + 4,

u'? —3u® — 3u® — u” 4 2u8 4+ Tud + 6ut + 2u® — 2u® — 3u —1)
I¥ = (u® + 3u® + 18b — 17u + 46, —5u® + 3u? + 36a — 41u — 32, u* — u® + Tu? + 6u — 4)
I'=02b+u—-1,a—u—1, u> +u—1)
I¥=b—u—1, —2u® + 3u* + 66a + 19u — 1, u* + 4u® + Tu® + 6u + 11)

* 5 irreducible components of dim¢ = 0, with total 40 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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c—du+ 1)


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

L.
I = (1.90 X 10""u'” — 2.52 x 107u'¢ 4. . . 4 3.03 X 1015 — 4.03 x 10'7, 2.09 X
101747 —2.73x 10 46 4. . . 4+ 7.58 X105 —3.96 X 10*7, u'® —u'"+. .. —du+1)

(i) Arc colorings

(1)

oo - ( )
—27.5212u'™ + 35.9768u'6 + - . — 342.299u + 52.2344
—6.27938u'” + 8.29598u10 + ... — 84.9277u + 13.2790
—27. 5212u17 +35.9768u'6 + - .. — 342.299u + 52.2344
a2 = \ —11.3536u'7 + 14.8220u'® + - -+ — 146.271u + 21.7346
—7.55482u'" + 8.52485u'6 + ... — 73.2580u + 8.96058
a1 = \ —1.14106u'" + 1.22922u6 + ... — 9.94123wu + 0.881867
—12.4658u'” 4+ 7.03725u'® + - - . 4 23.8108u — 25.5769
as = \ —1.03310u17 4+ 1.07235u16 + - .- — 13.6155u + 0.722053
—6.41376u'" 4+ 7.29563u'6 + - - - — 63.3168u + 8.07871
—1.14106u'" 4+ 1.22922u16 + ... — 9.94123u + 0.881867
6.19684u'7 — 0.924141u' + - .. — 69.5089u + 28.5882
ag = |\ 0.881867ul” + 0.259189u6 + - .. — 17.5763u + 6.41376
7.07871u'" — 0.664952u'6 + - .. — 87.0852u + 35.0020
a7 = \0.881867u'” 4+ 0.259189u6 + ... — 17.5763u + 6.41376
7.07871u'7 — 0.664952u'6 + - - - — 86.0852u + 35.0020
ag = \0.881867u'” + 0.259189u16 + ... — 17.5763u + 6.41376

22.1744u'" — 27.4894u'6 + - - - 4 263.201u — 35.7652
ag = \5.27270ul” — 6.06640u'C + - - - + 53.3756u — 6.19684

(ii) Obstruction class = —1

(iii) Cusp Shapes __ _ 2063530662655740221 17 + 4790167344610047657 16 4.

39519432929474093823u 4 391%882&?2588?&8552120 60669891560994640
60669891560994640 60669891560994640




(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
1 ut® + 9ul” + ... — 656u + 256
Co,Cy u® —3u" + .. +52u— 16
c3,Cg u® =50+ 4+ 80u + 64
Cs5,Cg, CY uB+5u 4 —Bu—1
€7, €10, C11 u et du
C12 w120 4+ 4 6u—4




(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
c 18 17
1 y o 43y 4+ 495872y + 65536
C2,C4 y*® —9y'7 ... 4+ 656y + 256
18 17
cs3,C8 y o+ 9y "+ - — 29440y 4 4096
Cs5, Cg5 Co 10y 4o — 4By + 1
€7, €10, C11 Y431y T oy + 1
Cra y'® —50y' " + .- — 2700y + 16




Solutions to I}

(vi) Complex Volumes and Cusp Shapes

V=1(vol + y=1C)

Cusp shape

u = —0.584558 + 0.3661821
a = —0.031695 + 0.7641281
b= —0.238877 + 0.6486801

1.158820 — 0.7154871

6.82546 + 3.875671

u = —0.584558 — 0.3661821
a = —0.031695 — 0.7641281
—0.238877 — 0.6486801

1.158820 + 0.7154871

6.82546 — 3.875671

1.51394 + 0.183641
—0.619867 + 0.808006.1
—0.40901 + 1.771601

10.72160 4 4.059021

—5.48776 — 6.302271

1.51394 — 0.183641
—0.619867 — 0.8080061
—0.40901 — 1.771601

10.72160 — 4.059021

5.48776 + 6.302271

= —0.022331 + 0.4529971
1.61941 + 0.405521
0.156583 + 0.0470511

0.21869 — 2.126491

2.57122 + 5.288081

—0.022331 — 0.4529971
= 1.61941 — 0.405521
0.156583 — 0.0470511

0.21869 + 2.126491

2.57122 — 5.288081

= 0.025010 + 0.4315501
= —1.34703 + 2.60646.1
0.250192 + 0.7493201

—2.52651 — 6.836901

1.00389 + 11.165051

0.025010 — 0.4315501
—1.34703 — 2.606461
0.250192 — 0.7493201

—2.52651 + 6.836901

1.00389 — 11.165051

0.007817 + 0.4112551
= —0.85304 — 2.780851
0.325456 — 0.8442261

—3.55439 4+ 1.255501

—1.98701 — 1.610451

0.007817 — 0.4112551
—0.85304 + 2.780851

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= 0.325456 + 0.8442261

—3.55439 — 1.255501

—1.98701 4 1.610451




b= 0.82274 + 2.384471

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

u= 1.75357

a = —0.620403 7.06782 —18.1410

b= 1.40026

u=0.204909

a= 4.38528 —1.30691 —9.62130

b= 0.536453

u = —1.10465 + 2.310207

a= 0.029942 4 0.6427881 | —13.4615 — 12.91561 0
b= 0.31930 + 2.832171

u = —1.10465 — 2.310207

a= 0.029942 — 0.642788] | —13.4615+ 12.91561 0
b= 10.31930 — 2.832171

u = —0.50858 + 2.582231

a= 0.535381 —0.1294871 | —8.47225 — 5.664451 0
b= —0.444741 — 0.3172961
u = —0.50858 — 2.582231

a= 0.535381 4 0.1294871 | —8.47225 + 5.664451 0
b= —0.444741 4 0.3172961
w=0.19411+ 2.911471

a = —0.215532 — 0.5777041 | —13.28390 + 2.288681 0
b= 0.82274 — 2.384471
u= 0.19411 — 2.911471

a = —0.215532 4+ 0.5777041 | —13.28390 — 2.288681 0




II.
Iy = Bu't—u'+..-4+b-3, —4u'*4+3u'+..-4a+4, u'?—3u’+.--—3u—1)

(i) Arc colorings

qut —3u0 ... —8u—4
—3utt +ut0 .+ 3u+3

4utt —3ut0 ... —8u —4
—butt +2ul% + ... + 8u+6

—3utt +ut0 4+ 9ud 4 6u” — Tu® — 19u* — 11u® — u? +8u+6
a; = —u? -1

Tutt —5ul 4. —21u — 13
—3ult + !0 + 948 + 6u” — Tud — 19ut — 11u3 + 8u + 7)

—6utt +4ul0 4.+ 14u—|—8>

—u? -1
Tutl — 3w+ ... — 14y — 13
—uM 4+ 3u® 4+ 3u” + ub — 20’ — Tut —6ud — 20 +2u+3

6ull — 3ul0 + u® — 18u8 — 9u” + 12u® + 35u* + 17u® 4+ w2 — 12u — 10
—u 4+ 3u® +3u" + w8 — 2u® — Tut —6ud —2u +2u+3

6ul! — 309 + u® — 18u® — 9u” + 12u® + 35u* + 17u® + u? — 13u — 10)

a7 =
ag = —ul 4+ 3u® +3u" + w8 — 20 — Tt —5ud — 20 +2u+3

10u't — 6u'® 4 .. — 21y — 17
—3ult + w10 + 908 + 6u” — Tu® — 19u* — 11 + 8u+ 7

ag =

(ii) Obstruction class =1

(iii) Cusp Shapes
=120 — 1200 + 3u® — 4148 + 15u8 + 38u® + 73u* — u — 22u% — 57u — 30



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing

! u'? —4utt 4~ 13u 1
C2 w4t 4 w1
€3 u'? + 6u'0 + 3u® + 13u® + 70" 4 15u8 + 66’ + 20 — 20 — 3u+ 1
C4 ul? —dutt w1

C5, Co u'? = 3u 2010 + 207 — 6u® + Tu” — 208 —w® + 30t —3ud -1
Ce w2 +3uM + 200 — 20 —6u® — T — 208+ +3ut + 30— 1

c7,C10 u? —3u? —3u® —u” +2u8 + Tu® +6ut + 20 — 202 —3u—1
c8 u'? + 6u'® — 3u® 4+ 13u® — Tu” + 15u° — 6u® — 2u® — 2u® + 3u+1
c11 u? +3u =3 +u” +2u — T +6ut — 2w — 20 +3u—1
C12 w120+ - —12u+9




(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
€1 y2 12yt 4+ —8ly + 1
€2, ¢4 y'?—aytt 4+ - 13y + 1
€3, 8 yP 12yt 4 13y + 1
Cs,C6, Co Y2 — 5yt 4yt +10y° — 2797 — 8y 4+ 25¢° + 15yt — 5y® —6y2 + 1
€7, €10, C11 Y% — 6y — 5y? + 159° 4+ 2597 — 8y° — 275 + 109> + 49* — 5y + 1
12 y'? — 24y + ... — 234y + 81




(vi) Complex Volumes and Cusp Shapes

Solutions to I3 V—1(vol + /—1CS) Cusp shape
u = —0.366604 4 0.8253681
a= 1118144 0.917131 —2.86185 + 6.149601 —3.55511 — 1.948281

b= —0.413716 + 0.3774771

u = —0.366604 — 0.8253681

a= 111814 -0.917131 —2.86185 — 6.149601 —3.55511 + 1.948281
b= —-0.413716 — 0.3774771

u = —0.851892

a = —0.391239 3.56755 13.7860

b= —-2.26079
u= 0.111536 + 1.1943401

a= 0.317924 — 0.704003 | —5.28057 — 0.690481 —8.92309 + 4.672341

b= —-0.993719 + 0.8957941

uw= 0.111536 — 1.1943401

a= 0.317924 + 0.7040031 | —5.28057 + 0.690481 —8.92309 — 4.672341
b= —-0.993719 — 0.8957941

uw= 0.765921

a= 1.24205 2.40622 —53.6250

b= —9.03089

u = —0.496770 + 1.1528001
a = —0.554307 + 0.6486521 | —0.483582 4 0.4961047 | —0.592681 — 0.1188391
b= 0.388509 + 0.8414321

u = —0.496770 — 1.1528007
a = —0.554307 — 0.6486521 | —0.483582 — 0.4961047 | —0.592681 + 0.1188391
b= 0.388509 — 0.8414321

u = —0.629825 4 0.0692251
a= 133711 —0.511681 4.44304 4+ 1.794761 4.83493 — 4.627131
b= —0.874744 + 0.6820791

u = —0.629825 — 0.0692251
a= 133711+ 0.511681 4.44304 — 1.794761 4.83493 4+ 4.627131
b= —0.874744 — 0.6820791

10



Solutions to I3

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

Cusp shape

u= 142465+ 0.18625]
a = —0.644266 + 0.8307011
b= —0.46049 + 1.871541

11.06570 + 3.926601

15.1553 + 1.20841

u= 142465 — 0.18625]
a = —0.644266 — 0.8307011
b= —0.46049 — 1.871541

11.06570 — 3.926601

15.1553 — 1.20841

11



IIL. I¥ =
(ud+3u?+18b—17u+46, —5u3+3u?+36a—41u—32, u* —u+Tu?+6u—4)

(i) Arc colorings

1
on=(0)
(S%u?’—ll%uQ—&—%éu—l—;)
a3 = \—qgu’ — gul + gu— 7
1
= (2)
(O et T )
az = —1—8u3—|—6u2—|—ﬁu— 95
(b )
o= (s e
(éu3—éu2+}$u+%é)
SR A R
( sud + 2u+ 2 >
M=\t~ ot -
(gsuia—iuz—kfgu%-g)
@6 = \—fgu’+g5u’ —[u—73
(%uB—fQu2+§2éu+g)
ar= \-gfu'+gut — [u—3
Tud—tut+ Lu+ i
o= (01110

1,3 4 1,2
RN (8
W=\ —put Ut gutg
(ii) Obstruction class = —1

(iii) Cusp Shapes = —2

12



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
€ (u® + 3u + 1)
C2,C4, C12 (u? —u—1)2
C3,Cs (v +u—1)°
€5, C, Co u' + 4u® + 5u® — 8u — 11
€7, €10, C11 ut +ud 4 Tu? — 6u — 4

13



(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
“ (y* = Ty +1)°
C2,C3,C4 (yQ — 3y + 1)2
€8, C12
4 3 2
C5,Ce5 C9 Yo —6y° +67y" — 174y + 121
4 3 2
C7,C10, C11 y* + 13y° + 53y° — 92y + 16

14



(vi) Complex Volumes and Cusp Shapes

Solutions to I¥ vV—1(vol +/—1CS) Cusp shape
u = —1.06243
a = —0.581719 2.96088 —2.00000
b= —3.68046
u= 0.444394
a= 139074 2.96088 —2.00000
b= —-2.17364
u=0.80902 4 2.796001
a = —0.154508 + 0.5339891 | —12.8305 —2.00000
b= 0.42705 + 2.796001
u= 0.80902 — 2.796001
a = —0.154508 — 0.5339891 | —12.8305 —2.00000
b= 0.42705 — 2.796007

15



IV.I} =(2b4+u—1,a—u—1, u* +u—1)

(i) Arc colorings

a7 =

ag =
2u
a9 = \ —3u+2

(ii) Obstruction class =1

_ 45 45
(iii) Cusp Shapes = —Pu + 7

16



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
1,6 (u—1)?
C3,Cg u2

Cy 1)2
(u+1)
Cs, Cg w4+ 3u+1
cr w-u—1
Co 2 _ 1
U 3u +
2 1
€10, C11, C12 u” +u—

17



(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
2
C1,C2,C4 (y_l)
C3,C8 y2
Cs5,C6, C9 Y —Ty+1
C7, €10, C11 yz ~3y+1
C12

18



(vi) Complex Volumes and Cusp Shapes

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

0.618034

= 1.61803 —0.657974 4.29710
0.190983

—1.61803

= —0.618034 7.23771 29.4530
= 1.30902

>~ QR |l & &
I

19



V. I =(b—u—1, —2u3 + 3u? + 66a + 19u — 1, u? + 4u3 + 7Tu? + 6u + 11
5

(i) Arc colorings

- ()

o= ( )
0.0303030u> — 0.0454545u2 — 0.287879u + 0.0151515
u+1
1
—u?
0.0303030u3 — 0. O454545u — 0 287879u + 0.0151515
Ao = é 3 U + U . %
—0.121212u3 — 0.318182u2 — 0.348485u — 0.560606
@ = e
—0.121212u2 — 0. 318182u —0.348485u — 0.560606
4 = §u + 3u” + fut+ B
(0 .0454545u3 + 0 181818u - 0. 181818u - 0. 227273)
1,3 _ 1,2 1, 1
—gW T U —gu—3
0.227273u> + 0.409091u2 —I— 0. 590909u + 0.363636
a6 = —sU + ju+t§
0.0606061u3 + 0. 409091u2 + 0. 924242u + 0.530303
a7 = 1 3 + U + 1
—0.272727u3 — 0 590909u —0. 409091u —1.13636
asg = gu + 2u? f§u+2—63
0.121212u3 + 0.318182u? + 0.348485u + 0.560606
= it du—
(ii) Obstruction class = —1

(iii) Cusp Shapes = —2

20



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
€ (u® + 3u + 1)
C2,C4, C12 (u? —u—1)2
C3,Cs (v +u—1)°
C5,C6,C9 = +5u +2u+4
c7,C10, C11 ut — 4ud + Tu? — 6u + 11

21



(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
“ (y* = Ty +1)°
C2,C3,C4 (yQ — 3y + 1)2
€8, C12
4 3 2
Cs5,Cg, C9 Y-+ 9y° + 37y” 4 36y + 16
€7, €10, C11 yt — 2y + 23y% + 118y + 121

22



(vi) Complex Volumes and Cusp Shapes

Solutions to I VvV—1(vol + /—1CS) Cusp shape
= 0.118034 + 1.3228801
= 0.041356 — 0.463500] | —4.93480 —2.00000

1.11803 + 1.322881

0.118034 — 1.3228801
0.041356 + 0.4635001 | —4.93480 —2.00000
1.11803 — 1.322881

—2.11803 + 1.322881
0.549553 + 0.3432381 | —4.93480 —2.00000
—1.11803 + 1.322881

—2.11803 — 1.322881
0.549553 — 0.3432381 | —4.93480 —2.00000
—1.11803 — 1.322881

> R €|l & €| & €|l & €
I

23



VI. u-Polynomials

Crossings u-Polynomials at each crossing

) (w—1)*)(u?+3u+1)*(u'? —4u + - — 13u+1)
(u® 4+ 9u' - — 656u + 256)

o (u—1w? —u—D*u? +4u +- - —u+1)
(u® = 3u! 4+ 52u — 16)

cs uw?(u? +u—1)*
S(u? 4600 + 3u® + 13u® + Tu” + 150 4 60 + 2u® — 2u® — 3u + 1)
(u'® = 5uT 4 - 4 80u + 64)

Cy (u+ 1)) (W? —u— D u'? —4u + - Fu+1)
(u'® = 3ur 4 - 4 52u — 16)

e (u® + 3u + 1) (u* — u® + 5u? + 2u + 4) (u* + 4u® + 5u* — 8u — 11)
S(u'? = 3utt 4 20t + 20 — 6u® + Tu” — 2u® —u® + 3ut — 3uP — 1)
S(u'® - 5ut 4 — By — 1)

o (u? + 3u + 1) (u* — u® + 5u® + 2u + 4) (u* + 4u® + 5u® — 8u — 11)
(' 4 3ut 4 20 — 200 — 6u® — Tu” — 2uC 4w+ 3ut + 3u 1)
C(u'® +5utl 4 —Bu—1)

cr (u? —u — 1) (u* — 4u® + Tu® — 6u + 11) (u* + u® + Tu? — 6u — 4)
S(u'? = 3u® — 3u® — U 4 2u8 + Tu® + 6ut + 2u® — 2u® — 3u—1)
W e 4 At 1)

cs w?(u? +u—1)*
S(u'? 4 6ut? — 3u? +13u® — Tu” + 1508 — 6u® — 2u® — 2u® + 3u + 1)
(u'® — 5ul” + - 4 80u + 64)

co (u® = 3u+ 1) (u* — u® + 5u® + 2u + 4) (u* + 4u® + 5u® — 8u — 11)
(' = 3ut 4 200 + 200 — 60 4 Tu” — 2u — w4 3ut — 3ud 1)
(w4 5utl 4 — B —1)
(u? +u — 1) (u* — 4u? + Tu® — 6u + 11) (u* + u® + Tu? — 6u — 4)

c

0 S(u'? = 3u® — 3u® — " 4 2u8 + Tu® + 6ut + 2u® — 2u® — 3u—1)
W4t du 1)
(u? +u— 1) (u* — 4u® + 7u® — 6u+ 11) (u* + u® + Tu? — 6u — 4)

c ‘

H (u'? + 3u® — 3u® + u274+ 2u8 — 7w’ + 6ut — 2u® — 2u® + 3u — 1)
(Bt du 1)

1o (u? —u— D)MW +u—1)(u'? =120 + - — 120 +9)

(w120t 4 Bu — 4)




VII. Riley Polynomials

Crossings Riley Polynomials at each crossing

¢ (y =D =Ty + 1)y + 129" 4+ =81y + 1)
(M 4 3y + - 4 495872y + 65536)

e, ¢4 ((y =D =3y + 1)y — 4y’ + -~ 13y +1)
(y"® = 9y'" + - + 656y + 256)

2/ 2 4/,12 11
€3, C8 vy =3y + 1)y 12y 4 — 13y £ 1)
(" + 9y 4 - — 20440y + 4096)
(v* =7y + 1)(y" — 6y +67y* — 174y + 121)
Cs5,C6, C9

(y* + 9y> + 37y + 36y + 16)
(' = 5yt 4yt 10y — 27" — 8y° + 25° + 15yt — 5y® — 6y + 1)
Sy 10y 4 — 45y + 1)

(y® = 3y + 1) (y* — 20° + 23y% + 118y + 121)

€7 €10, €11 ~(y* + 13y® + 53y — 92y + 16)

(1% = 6y — 5y? + 15y° 4 2597 — 8yS — 2795 + 10y° + 4% — 5y + 1)
Sy 431y T+ By 1)

((y? =3y +1)°)(y*? — 24y + .-~ — 234y + 81)
- (y™® = 50y*7 4 - - — 2700y + 16)

C12
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