1210907 (K12n0207)

Linearized knot diagam

3 5 8 2 12 9 4 11 5 8 6 10

Solving Sequence

81149 >3 >7—>6—>12—>5—>2—>10—> 1 —> C1,C4,C9
Cs C3 C7 C6 Ci11 Cs C2  Ci0 C12

A knot diagranﬂ

Ideals for irreducible component#ﬂ)f Xpar

=W +6u 4+ b—u, uP +6ut ot a—2u, W TR u 1)

Y= (b, v +2u" —u® —4u® —u* + 20 + 20 +a+2u+ 1, u® +u® —2u” — 3u® +u® + 3u* +2u® —u—1)

IY = (—2652a® + 26713b + - - - — 65147a + 3162, a” + a® + 24" + 19a° — 5a° + 15a* — 66> + 4a® — a + 1,
u—1)

If = (87u!™ + 355u!® + -+ + 256 + 153, 33u'” + 85u'® + - +256a + 111, u'® + 4u'" + - — 9u? + 1)

* 4 irreducible components of dim¢ = 0, with total 54 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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1.
It = (u'"+6u'®+-- - +b—u, u®+6u'+.--+a—2u, u¥+7u"+---+u+1)

(i) Arc colorings

—ul® —6ult + - —2u? + 2u
—utT —6ull + -+ dud +u

ag =

—ut? — 6ul® + - —2u% + 3u
—ul” —6ult + -+ 4ud

w +2ub +u® —2ut—u
utt + 4ut0 + 449 — 8ud — 18u7 + 24u® + 8ut — 15u® — 4u? + 4u
uld +4ut? + - =20 +u

w4+ 6ul - —u 2
wl+Tutt 4 —u 1

—2ul” — 13u!® + - 4 du — 1>

u5—|—2u4—4u2—u—|—2)

(ii) Obstruction class = —1

(iii) Cusp Shapes = —8u!” — 56u'® — 160u'® — 168u'* + 176u'3 + 660u'? + 460u'!t —
492419 — 880u? — 108u® + 496u” + 224u’ — 96u® — 88u* — 52u3 — 4u? + 8u — 2



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing

! u® 1t 4+ 3u 1

€2,¢4,C8 u' =TT — w1

€10

c3,C7,Co W4+ w1

Cs5,C11 W+ 3u—1
6 u'® —5ul” 4 TTu — 23
c12 u® —3u'T 4+ 4 51Tu— 1




(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing

‘@ Yy A1yt T — ATy + 1

C2,C4,Cs8 y18_11y17_~_.“_3y+1

€10

€3,C7,Cy y 21yt Ty 1

C5,C11 y18+13y17+--~—43y—|—1
Co Y+t + ... — 5331y + 529
C12 y® + 2997 4 ... — 268915y + 1




(vi) Complex Volumes and Cusp Shapes

Solutions to I} V—1(vol ++/=1CS) Cusp shape
u=0.944628
a = —5.10321 —3.03100 —72.2820
b= —0.318928

u = 1.090030 4 0.1383401
a= 0.85982 + 4.450231
b= 0.344494 — 0.5110751

—5.78192 — 0.833391

—4.3200 — 13.47371

u = 1.090030 — 0.1383401
a= 0.85982 —4.450231
b= 0.344494 + 0.5110751

—5.78192 + 0.833391

—4.3200 + 13.47371

u = —1.074780 + 0.3453271
a = —0.427778 + 0.0325151
b= —0.557323 4 0.7268791

—5.49927 4 7.934921

—11.8455 — 13.19931

u = —1.074780 — 0.3453271
a = —0.427778 — 0.0325151
b= —0.557323 — 0.7268791

—5.49927 — 7.934921

—11.8455 + 13.19931

u = —0.771241 4 0.2733421
a= 0.446361 — 0.4319481
b= 0.136626 — 0.7099551

0.64686 + 2.837871

0.86568 — 9.862961

u = —0.771241 — 0.2733421
a= 0.446361 + 0.4319481
b= 0.136626 + 0.7099551

0.64686 — 2.837871

0.86568 + 9.862961

u = 0.681784 4 0.3439001
0.43124 — 1.728531
b= —0.781322 + 0.0607891

a =

—3.91966 — 2.103031

—13.59813 + 2.088481

u = 0.681784 — 0.3439007
a= 0.43124 + 1.728531
b= —0.781322 — 0.0607891

—3.91966 + 2.103031

—13.59813 — 2.088481

uw= 0.466479
a = —0.766868
b= 10.604129

—1.09450

—7.23730




Solutions to I}

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

Cusp shape

= —0.123110 + 0.3727901
= —1.26837 + 1.319891
0.367491 + 0.554636.1

—0.53975 — 1.772901

—3.88757 + 3.009331

= —0.123110 — 0.3727901
= —1.26837 — 1.319891
= 0.367491 — 0.5546361

—0.53975 + 1.772901

—3.88757 — 3.009331

= —1.28135 + 1.040671
0.956293 + 0.7396301
= 0.74883 — 1.975201

9.51613 4 3.718041

—9.22156 — 1.514751

—1.28135 — 1.040671
0.956293 — 0.7396301
0.74883 4 1.975201

9.51613 — 3.718041

—9.22156 + 1.514751

—1.33771 4 1.069451
= —0.924080 — 0.8325131
= —0.83783 + 2.058101

13.3797 +9.09971

—6.48039 — 4.129341

= —1.33771 — 1.069451
= —0.924080 + 0.8325131
= —0.83783 — 2.058101

13.3797 — 9.09971

—6.48039 + 4.129341

= —1.38917 + 1.066371
= 0.861553 + 0.883276.1
= 0.93643 —2.079511

9.0651 + 14.34841

—9.75296 — 6.528251

= —1.38917 — 1.066371
= 0.861553 — 0.8832761
= 0.93643 + 2.079511

> Q@ €| Q@ €| & €| & €| & €| & 8| & 8| & &
Il

9.0651 — 14.34841

—9.75296 + 6.528251




II.
I3 = (b, ut+2u"+---+a+1, u+ud—2u" —3ub +u’+ 3u* +2u3 —u —1)

(i) Arc colorings

=)

0

ailr = \u
— HuS A+t —2u — 202 —2u—1

ag = 0

1
a9: u

wd —2u” +ul + 4wt 4+ ut —2uP — 20 —2u—1
az = 0

1
a7 = 0

2+
ag =

u5—2u +u

u7—u5+u

—u8 4+3uf —3ut+1

as = \ —y8 — " +3ub +2u° —3ut — 243 + 1

—2u" — 2ub 4+ 4ud + dut — 2uB — 22 —2u—2
az = ud +u” —3ub —2u® +3ut+2u3 -1

Uu
a10 = \u

ud —3ub +3ut —1
a1 = \S+u”" —3ub — 20 +3ut+2u3 -1

(ii) Obstruction class =1

(iii) Cusp Shapes = u® + u” + 2u® + u® — 3u* — 5u3 + 2u® + 3u — 5



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing

C1,C2 (u — 1)9

C3, Ct u9
€4 (u+1)°
Cs w +3u® + 8 + 13w + 17 + 1Tu* + 1203 + 6u +u—1
Ce w = 5u® + 120" — 1508 + 9P +ut — 4P + 2P +u—1
C8 wW4ud =2 =3+ + 3t 2t —u—1

Cy, C12 u? —ud 420" —u® 4+ 3u® —ut 20t u 1
C10 w - =20+ 3+’ —3ut+ 2t —u+1
11 u? —3u® + 8u” — 13u8 + 170® — 17u* +120% — 60 +u+1




(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
C1,C2,C4 (y—1)°
¢3, 7 y’
cs, C11 v+ 7y® + 20y + 25¢° + 5y° — 15y + 2297 + 13y — 1
€6 y) — oy 1297 — 78 + 375 + ¢y —10y% + By — 1
cs, €10 y? =5 120" — 159 + 90+t — 4P+ 2 +y -1
Co, C12 v+ 3% + 8y + 13y + 170 + 17yt + 120° + 62 +y — 1




Solutions to I3

(vi) Complex Volumes and Cusp Shapes

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

Cusp shape

uw = —0.772920 + 0.5103511
a= 0.483566 — 0.3050561
b= 0

0.13850 + 2.093371

—6.02684 — 1.696981

uw = —0.772920 — 0.5103511
a= 0.483566 + 0.3050561

0.13850 — 2.093371

—6.02684 + 1.696981

b= 0

u= 0.825933

a = —3.56378 —2.84338 —3.87310

b= 0

w= 1.173910 + 0.3915551

a= 1.23246 + 1.627041 —6.01628 — 1.336171 | —16.4774 4 4.48121

b= 0

uw= 1.173910 — 0.3915551
a= 1.23246 — 1.627041
b= 0

—6.01628 + 1.336171

—16.4774 — 4.48121

u = —0.141484 + 0.7396681
a = —1.022450 + 0.2467801
b= 0

—2.26187 — 2.454421

—8.53903 + 2.820661

u = —0.141484 — 0.7396681
a = —1.022450 — 0.2467801
b= 0

—2.26187 + 2.454421

—8.53903 — 2.820661

uw = —1.172470 + 0.5003831
a = —0.411691 + 0.1294091
b= 0

—5.24306 + 7.084931

—9.02021 — 2.947781

uw = —1.172470 — 0.5003831
a = —0.411691 — 0.1294091
b= 0

—5.24306 — 7.084931

—9.02021 + 2.947781
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I11.
IY = (—2652a® + 26713b+ - -- — 65147a + 3162, a® +a® +--- —a+1, u—1)

(i) Arc colorings

0

o= (1)
a
aqs = \0.0992775a® — 0.0110059a7 + - - - + 2.43878a — 0.118369
1
ag = 1
0.0992775a% — 0.0110059a” + - - - + 3.43878a — 0.118369
az = \0.0992775a® — 0.0110059a” + - - - + 2.43878a — 0.118369
0.110283a® + 0.0737469a” + - - - 4+ 0.0190918a + 1.09928
a7 = \0.235690a® 4+ 0.0462696a” + - - - — 0.0895444a + 0.334369
0.235690a® + 0.0462696a" + - - - — 0.0895444a + 0.334369
as = \ 0.361098a® + 0.0187923a7 + - - - — 0.198181a — 0.430539
0.895893a® + 0.647288a” + - - - + 0.918841a — 1.22203
a12 =\ 1.03171a® 4+ 0.767978a" + - - - + 1.14806a — 1.23011
1.32041a® + 1.20204a” + - - - + 3.01677a — 1.11279
a5 = \1.32041a® + 1.20204a” + - - - + 3.01677a — 1.11279
1.32041a® + 1.20204a” + - - - + 4.01677a — 1.11279
a2 = \1.32041a® + 1.20204a” + - - - 4+ 3.01677a — 1.11279
1
a0 = \ 1

0.760079a® + 0.526598a" + - - - 4+ 0.689627a — 1.21394
a1 = \0.895893a® + 0.647288a7 + - - - + 0.918841a — 1.22203

(ii) Obstruction class =1

(iii) Cusp Shapes
_ 20687 .8 , 30282 7 , 57293 6 , 423871 5 , 90930 4 , 389154 3 , 110924 ,2 _ 5178 . _ 181861
= 26713% 1T 26713% T 26713¢ + S6713 @ T 267139 T 26713 @ 1 36713 ¢~ 267130 26713
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(iv) u-Polynomials at the component

12



Crossings

u-Polynomials at each crossing

1 u® — 5u® + 1207 — 15u° + 9u® + u* — 4u® + 2u® +u — 1

C2 W4 =2 =3+ + 3t 20 —u—1

e3 WA+ w3 et 2w —1

C4 W =2 3+ -3t 2 — w1

Cs ud —3u® + 8u” — 13u’ + 170® — 17u* +12u% — 60 +u+1
Co u? — 2u® + 5u” — 2208 + 52u° — 63ut + 41u® — 10u® — 2u + 1
cr W+ — w3 w2 w1

8 (u—1)°

Co ud

10 (u+1)°

11 u? 4+ 3u® + 8u” + 13u8 + 170 + 17u* +120% + 60 +u—1
C12 w =3 +3u 28+ + 9t + 3+ 2u+1

13
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(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
@ v’ — 1297 —7y® + 37"+t — 10y% + 5y — 1
2,4 y? — 5y + 12" — 15y + 9% 4yt — 4yt + 27 +y -1
3,7 y? 38 8y 13y 17y + 1Tyt 122 67 4y — 1
cs, C11 v+ 7y® + 20y + 25¢° + 5y° — 15y + 2297 + 13y — 1
Ce v’ +6y° + -+ 24y — 1
cg, C10 (y — 1)9
Co y9
12 y® — 3y® + 23y7 + 62y — 13y° — 57yt +9y° — 6y + 4y — 1

15



Solutions to I3

(vi) Complex Volumes and Cusp Shapes

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

Cusp shape

uw = 1.00000
a = —0.037875 + 0.7911871
b= —0.628449 + 0.8751121

—2.26187 4 2.454421

—8.53903 — 2.820661

u = 1.00000
a = —0.037875 — 0.7911871
b= —0.628449 — 0.8751121

—2.26187 — 2.454421

—8.53903 + 2.820661

w = 1.00000
a= 0.417942 + 0.3577321
0.728966 + 0.9862951

—5.24306 — 7.084931

—9.02021 + 2.947781

uw = 1.00000
a= 0.417942 — 0.3577321
b= 0.728966 — 0.9862951

—5.24306 + 7.084931

—9.02021 — 2.947781

uw = 1.00000
a = —0.218072 + 0.4825721
b = —0.140343 + 0.966856.1

0.13850 + 2.093371

—6.02684 — 1.696981

u = 1.00000
a = —0.218072 — 0.4825721
b = —0.140343 — 0.9668561

0.13850 — 2.093371

—6.02684 + 1.696981

uw = 1.00000
a= 0.80973 + 2.392581
b= 0.796005 — 0.7331481

—6.01628 — 1.336171

—16.4774 4 4.48121

uw = 1.00000
a= 0.80973 —2.392581

—6.01628 + 1.336171

—16.4774 — 4.48121

b= 0.796005 + 0.7331481

u = 1.00000

a = —2.94345 —2.84338 —3.87310
b= —0.512358

16



IV. I = (87u'" 4 355u!6 + ... 4 256b + 153, 33u'” + 85u'® + ..

111, u'® + 407 + ... —9u? 4+ 1)

(i) Arc colorings
1
as
an = )

—0.128906u'" — 0.332031u'% 4 - - - — 8.87109u — 0.433594
—0.339844u'" — 1.38672u'6 4 - - - + 1.46484u — 0.597656

)

—0.468750u!” — 1.71875u'6 + - .. — 7.40625u — 1.03125 >

aq =
ag =
az =

—0.339844u'7 — 1.38672u!'6 + - - - + 1.46484u — 0.597656
0.0507813u7 — 0.160156u6 + - - - — 5.933594 + 2.94141)

ar = ( 0.226563u'" — 0.765625u'% 4 - - - — 3.55469u — 0.328125

—0.242188u'" — 0.812500u' + - - - — 9.53906u + 2.65625
—0.277344u'7 — 0.964844u16 + - .. — 3.36328u — 0.441406

0.812500u'” + 3.19531u1'6 + - - . — 0.437500u + 3.36719
0.0351563u'7 + 0.121094u'6 + - - - — 4.28516w + 1.14453

0.128906u!” + 0.332031u:'6 + - - - + 8.87109u + 0.433594
0.183594u'” + 0.667969u'% + - .. — 0.433594u + 0.128906

0
—0.183594u'" — 0.667969u'® 4 - - - + 0.433594u — 0.128906)

a0 = )

0.714844u'™ +2.70703u'0 + - - - — 1.21484u + 3.40234
a1 =\ —0.0625000u'" — 0.367188u'® + - - - — 5.06250u + 1.17969

(ii) Obstruction class = —1

(iii) Cusp Shapes = —2&3u!7 — 2y16 +... 4+ D Bl

17
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(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing

! u'® —10u'” 4+ 18u+ 1

C2,C4,Cs8 u18_4u17+.“_9u2+1

€10
c3,C7,Co u® + o7+ 4+ 10240 + 512
5, C11 (u® + u® + 4u” + 3u8 + 5u® + 3u* — 3u — 1)?

Co u'® — 3u'” + ...+ 3241u + 1303
c12 u'® + 4u!” 4 - 4 1179u — 199

18



(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing

€1 y'® 38y - — 206y + 1

C2,C4,Cs8 y18+10y17+~-~—18y+1

€10
¢s3,C7, Co Yt 4+ 39917 + - — 262144y + 262144
5, C11 (y° 4+ 7y8 + 2097 + 25¢° + ¢° — 31y* — 249 + 6% + 9y — 1)?

€6 y'® 4 33yl 7 + .. — 7027677y + 1697809
C12 y® + 40y + - - - — 5352529y + 39601

19



Solutions to I}

(vi) Complex Volumes and Cusp Shapes

V=1(vol + y=1C5)

Cusp shape

u = —0.292342 4 0.8896501
a= 0.150415 4+ 1.2046701
b= 1.52260 — 1.297051

0.11314 + 3.863541

—7.87583 — 4.205031

u = —0.292342 — 0.8896501
a= 0.150415 —1.2046701
b= 1.52260 + 1.297051

0.11314 — 3.863541

—7.87583 + 4.205031

u = —0.167320 4 1.1430901

a = —0.144832 — 0.9894561 3.85626 —3.50861 4 0.1
b= —0.96197 + 1.320571

u = —0.167320 — 1.1430901

a = —0.144832 4 0.9894561 3.85626 —3.50861 4 0.1
b= —-0.96197 — 1.320571

u= 0.673526

a = —0.538185 —1.08370 —8.12940
b= 0.433195

u = 1.255930 4 0.5124607
a= 0.105046 — 0.4141311
b = —0.200843 + 0.4590121

—4.49282 — 1.554231

—10.08319 + 1.781091

u = 1.255930 — 0.5124601
a= 0.105046 + 0.4141311
b = —0.200843 — 0.4590121

—4.49282 4 1.554231

—10.08319 — 1.781091

u = 0.095228 4 1.3768901
0.102057 + 0.8173631
b= 0.595275 — 1.1471101

0.11314 — 3.863541

—7.87583 + 4.205031

u = 0.095228 — 1.3768901
a= 0.102057 — 0.8173631
b= 0.595275 + 1.1471101

0.11314 + 3.863541

—7.87583 — 4.205031

u = —1.04620 + 1.323651
a = —0.622785 — 0.8382801
b= 10.01330 + 2.660581

10.52390 4 4.994861

—8.55415 — 3.074351
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Solutions to I}

V=1(vol + v=1CS)

Cusp shape

u = —1.04620 — 1.323651
a = —0.622785 + 0.8382801
b= 10.01330 — 2.660581

10.52390 — 4.994861

—8.55415 + 3.074351

u = —0.156952 4 0.1915081
a= 0.57547 — 2.268731
b= —1.015350 — 0.8755481

—4.49282 4 1.554231

—10.08319 — 1.781091

u = —0.156952 — 0.1915081
a= 0.57547 4 2.268731
b= —1.015350 + 0.8755481

—4.49282 — 1.554231

—10.08319 + 1.781091

u = —1.06998 + 1.412481

a= 0.603827 +0.7971151 14.5478 —5.33565 + 0.1
b= —0.12400 — 2.502901

u = —1.06998 — 1.412481

a= 0.603827 —0.7971151 14.5478 —5.33565 4 0.1
b = —0.12400 + 2.502901

u= 0.195082

a = —1.85810 —1.08370 —8.12940
b= 0.606622

u = —1.05267 + 1.509131
a = —0.571061 — 0.7686591
b= 0.15107 + 2.328721

10.52390 — 4.994861

—8.55415 + 3.074351

u = —1.05267 — 1.509131
a = —0.571061 + 0.7686591
b= 0.15107 — 2.32872]

10.52390 + 4.994861

—8.55415 — 3.074351
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V. u-Polynomials

Crossings u-Polynomials at each crossing
c (u—1)(u? — 5u® + 120" — 15u8 + 9u® + u* — 4u® + 2u® +u — 1)
C(u!® =100 4 4 18u 4 1) (uf® + 11w T 4+ Bu 1)
¢2, Cs (u—1)°(u® +u® —2u" — 3u® +u® + 3u* +2u® —u —1)
W =TT —u ) (et =4t = U 1)
s W+l u—D a4+ Fu—1)
(u'® w4 10240 + 512)
e4, €10 (w+1)%(w® —u® —2u” + 3u’ + v’ — 3u + 20 —u+1)
W =TT —u ) (et =4t = U 1)
(u® — 3u® + 8u” — 13u® + 17u° — 17u* + 1203 — 6u® +u + 1)
€5, C11 (u? +u® 4 4" 4 30 + 5’ 4 3ut — 3u — 1)?
(u? 4 3u® 4 8u” 4 13u’ + 17u® + 17wt 4+ 120 + 6u® +u — 1)
ST 4 3u— 1)
cs (u® — 5ud + 120" — 15u® + 9u® + u? — 4u® 4+ 2u® +u — 1)
(= 2u® + 5u” — 2208 + 52u° — 63u* + 41u® — 10u? — 2u + 1)
(!t = 5ulT 4 T — 23) (ut® = 3t + - 4 3241w + 1303)
¢r, Co W — b+ Fu D et 4 Fu—1)
(' utT 10240 + 512)
(u® — 3u® + 3u” 4+ 2u® 4+ u® + 9ut + 3uP 4 2u + 1)
C12

c(u? —u® F2u” — b+ 3u® — w420 Fu 1)
C(u® =3 4 517w — 1) (u'® - 4urT - 11790 — 199)
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VI. Riley Polynomials

Crossings Riley Polynomials at each crossing
cl (y—1)°(° —y® + 12y — Ty +37° + ¢y — 10y° + 5y — 1)
. <y18 + 38y17 + -+ — 206y + 1)(y18 + 41y17 +— 4Ty + 1)
C2,C4, s (y = 1)°(y° = 5y° +12y" = 15y° + 9y° +y* — 4y’ +2y° +y — 1)
c10 ) (y18 _ 11y17 +. =3y + 1)(y18 + 10y17 +.-—18y+1)
c3, 01, Y (y” +3y° + 8y" +13y° + 17y° + 17y" + 12¢° + 6y° +y — 1)
(" 20y T = Ty 1)y 39T - — 262144y + 262144)
(y° + Ty® + 20y + 2505 + ¢° — 31y* — 244> + 6> + 9y — 1)?
Cs,C
5, C11 ) (yg i 7y8 + 20y7 + 25y6 + 5y5 _ 15y4 + 22y2 + 13y — 1)2
Sy 13y T+ =43y + 1)
o (v° — oy + 1207 — Ty® + 37y° + y* — 10y% + 5y — 1)
(7 6y + o+ 24y — (' + T - - 5331y + 529)
(y'8 4 33y'T + - — T02767Ty + 1697809)
(1° — 3y +23y" +62y° — 13y° — 57y" + 9y° — 6y + 4y — 1)
C12

(y? +3y° +8yT + 13y° + 17y° +17y" +12¢° + 657 +y — 1)
(Y 429917 4 - — 268915y + 1)

- (y'® 4 40y'7 + - - - — 5352529y + 39601)
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