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12@0823 (K12a0823)

Linearized knot diagam

NN

4 5 8 2 9 11 12 3 1 7 6 10

Solving Sequence

710>11—->6—>12—>8—>14—>2—>3—>9—5—>>C2,C4,C8
€Cio € Ci1 C7 C12 C1 C3 C9 Cs

A knot diagranﬂ

Ideals for irreducible component#ﬂ)f Xpar

=Qu 4+ b -2, 20" —2u™ - ta—5u, u + 20— 3u— 1)
={b+u, a—u+1, u*+2u+1)
=(—ud+b—2u+1,a—1, u* —u®+2u® —2u+1)

* 3 irreducible components of dim¢ = 0, with total 84 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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LI} =
2u+4u™ +. - +b—2, —2u—2u"+---+a—5u, uT+2u"0+... —3u—1)

(i) Arc colorings

aip =
1
a1l = U2
U
g = 3
6 u’ +u

ay =

T 4 2u™ + o+ 10u? + 5u)
aq =

—2u"0 — 4y 4 4u 42

—u® -y —9u2 — by
WOy —1

u™t a4+ Tu+ 1
—u™ —33u + ... — 6u? —u

u8+3u6+u42u2+1>

az =

ag = —u® — 4ub — 44t

(ulg + 8ul” + 24ut® 4+ 30u’3 + Tul! — 106 4 4u” + 6ud — 3ud + 2u>

as = —u'® — 9u!7 — 320! — 55u!® — 43uM — 9u® — 4u® +ud +u
(ii) Obstruction class = —1
(iii) Cusp Shapes = 4u™ + 8u™ + -+ — Tu — 17



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
C1,Co,Cy W —8u .+ 8u—1
3,08 W+ — 64u — 128
Cs w4 2u"C 4 ... — 29557y — 8221
Cg, C10, C11 W+ —3u—1
¢ u’" —2u"% 4 ... — 5736u — 1480
Cg, C12 u™" =120 + - — 1271w + 131




(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
c1,C2,C4 Yy — Ty 440y — 1
€3,C8 Y 4+ 45y + ... 4+ 12288y — 16384
Cs Y™ — 2470 + ... 4 1924884845y — 67584841
C6,C10, C11 y T2y 1Ty — 1
cr YT+ 24y + ... — 8997104y — 2190400
Co, C12 Y™ 460y + - 4 256185y — 17161




(vi) Complex Volumes and Cusp Shapes

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

0.191592 + 1.1369701
= 1.25258 — 0.952881 —7.29823 4 2.503111 0
= 0.250746 + 0.4881411

= 0.191592 — 1.1369701
= 1.25258 4 0.952881 —7.29823 — 2.503111 0
= 0.250746 — 0.4881411

= 0.648234 4 0.4707621
= 1.50700 — 0.309761 0.35199 — 2.1498071 | —12.14186 + 3.380261
= 0.10743 + 2.017641

= 0.648234 — 0.4707621
= 1.50700 + 0.309761 0.35199 4 2.1498071 | —12.14186 — 3.380261
= 0.10743 — 2.017641

= —0.698472 + 0.3819331
1.38596 — 1.798151 —5.29571 + 11.591401 —11.4531 — 8.40161
= —2.15973 — 1.560321

= 1.38596 + 1.798151 —5.29571 — 11.591401 —11.4531 + 8.40161
= —2.15973 + 1.560321

= 0.168145 + 1.2089401
= —1.04755 4+ 0.983711 —0.375128 — 0.5689281 0
= 0.544196 — 0.6214631

0.168145 — 1.2089401
—1.04755 — 0.983711 —0.375128 4 0.5689281 0
0.544196 + 0.6214631

—0.543692 + 0.5553301
= 0.05223 4 1.785091 —4.61972 — 7.406391 —9.96869 + 2.604001
2.07554 — 1.217421

—0.543692 — 0.5553307
= 0.05223 — 1.785091 —4.61972 4 7.406391 —9.96869 — 2.604001
= 2.07554 + 1.217421

U
a
b
U
a
b
u
a
b
U
a
b
U
a
b
u = —0.698472 — 0.3819337
a
b
u
a
b
u
a
b
u
a
b
U
a
b




Solutions to I}

V=1(vol + y=1C)

Cusp shape

= —0.674418 4+ 0.3789101
—0.51345 + 1.549861
2.19270 + 0.480871

0.66148 + 7.432151

—8.44278 — 8.423401

—0.674418 — 0.3789101
—0.51345 — 1.549861
2.19270 — 0.480871

0.66148 — 7.432151

—8.44278 + 8.423401

0.663405 + 0.3657651
= —0.41627 — 2.273271
1.86641 — 0.340841

—2.04586 — 5.115691

—10.51933 4+ 5.700111

0.663405 — 0.3657651
—0.41627 + 2.273271
1.86641 + 0.340841

—2.04586 + 5.115691

—10.51933 — 5.700111

—0.193391 + 1.2275501

= —0.055721 — 1.0846801 | —2.23828 + 3.037241 0
—1.309470 — 0.1741361

= —0.193391 — 1.2275501

= —0.055721 4+ 1.0846807 | —2.23828 — 3.037241 0

—1.309470 4 0.1741361

0.636507 + 0.4099241
—0.048390 + 1.3035601
—1.261700 — 0.2830971

3.19162 — 3.009451

—2.81731 + 4.393271

0.636507 — 0.4099241
—0.048390 — 1.3035601
—1.261700 4 0.2830971

3.19162 4 3.009451

—2.81731 — 4.393271

0.581959 + 0.4566081
—0.857892 — 0.6568161
1.210810 — 0.5885891

3.40919 — 0.969561

—2.16570 + 2.843541

0.581959 — 0.4566081
= —0.857892 + 0.6568161
1.210810 + 0.5885891

> Q@ €|l & €|l & €| Q& €| 2 &) Q@ 8| Q@ €|l & €|l & €| & &
I

3.40919 + 0.969561

—2.16570 — 2.843541




Solutions to I}

V=1(vol + y=1C)

Cusp shape

u = —0.530488 + 0.5129321
0.53897 — 1.776411
b= —1.88073 + 0.099671

a =

1.24122 — 3.412371

—6.71316 + 2.368361

u = —0.530488 — 0.5129321
0.53897 + 1.776411
b= —1.88073 — 0.099671

a =

1.24122 + 3.412371

—6.71316 — 2.368361

0.205270 + 1.2497201

S
|

= 0.558990 — 0.7701101 0.05560 — 5.433051 0
= —0.751957 4 1.0420901
= 0.205270 — 1.2497201
= 0.558990 + 0.7701101 0.05560 + 5.433051 0

—0.751957 — 1.0420901

—0.639232 4 0.3597231
—0.341288 — 0.5779571
—1.35130 + 0.641861

—0.67724 4 2.507441

—11.34570 — 3.590181

—0.639232 — 0.3597231
—0.341288 4 0.5779571
—1.35130 — 0.641861

—0.67724 — 2.507441

—11.34570 4 3.590181

—0.665128 4 0.2781081
—0.319540 — 0.9993711
—0.008826 — 0.4277721

—8.17542 4 0.476111

—14.7158 — 2.74451

—0.665128 — 0.2781081
—0.319540 + 0.9993711
—0.008826 + 0.4277721

—8.17542 — 0.476111

—14.7158 4 2.74451

0.244033 + 1.2573901

= —0.490522 + 0.1424507 | —6.42273 — 9.147541 0
= 0.92817 — 1.276521

= 0.244033 — 1.2573901

= —0.490522 — 0.1424507 | —6.42273 4 9.147541 0

> Q& €|l & €| & €| Q& €| Q@ €| Q@ 8| & | ©
I

0.92817 4 1.276521




Solutions to I V—1(vol + v/—1CS) Cusp shape
= —0.140039 + 1.2875207
= 0.024976 4 0.3856117 3.01135 + 2.295221 0
= 0.504759 — 0.0037241
= —0.140039 — 1.2875201

0.024976 — 0.3856111 3.01135 — 2.295221 0

0.504759 + 0.0037241

0.501793 + 0.4907011
0.860902 + 0.7423981
—1.82723 — 0.065861

—1.44185 4 1.239821

—8.66150 + 0.756751

0.501793 — 0.4907011
0.860902 — 0.7423981
—1.82723 + 0.065861

—1.44185 — 1.239821

—8.66150 — 0.756751

0.030612 + 1.3007001

= —1.43632 — 0.091081 1.81589 — 0.961181 0
0.806088 + 1.0560201

= 0.030612 — 1.3007001

= —1.43632 4 0.091081 1.81589 +0.961181 0

0.806088 — 1.0560201

—0.317735 4 0.6054501
0.780897 — 0.7023701
0.427338 — 0.1890421

—6.84784 4 3.070441

—11.28075 — 3.476071

—0.317735 — 0.6054501
0.780897 + 0.7023701
0.427338 + 0.1890421

—6.84784 — 3.070441

—11.28075 + 3.476071

0.677966 + 0.0627501
—1.315350 + 0.4515501
—0.615406 + 0.9090351

—10.48850 — 5.790611

—17.0367 + 4.44411

0.677966 — 0.0627501
= —1.315350 — 0.4515501
= —0.615406 — 0.9090351

>~ Q@ €| Q@ €|l & €| & &8 Q& 8|l & 8|l & 8|l & 8|l & 8| o g
|

—10.48850 4 5.790611

—17.0367 — 4.44411




Solutions to I}

V=1(vol + v=1C)

Cusp shape

u = —0.508655 + 0.4243221
a=—1.11823 4+ 1.181561
b= 0.738302 + 1.0058601

—0.212543 + 1.1677801

—10.21646 — 3.318141

u = —0.508655 — 0.4243221
a=—1.11823 — 1.181561

—0.212543 — 1.1677801

—10.21646 + 3.318141

b= 0.738302 — 1.0058601
u = —0.046345 + 1.3569701
a= 0.429786 + 0.3650221 4.57102 + 1.912731 0
b= 0.054673 — 0.9962861
u = —0.046345 — 1.3569701
a= 0.429786 — 0.3650221 4.57102 — 1.912731 0

b= 0.054673 + 0.9962861

u = —0.634684
a= 2.01220
b= 1.27931

—5.94766

—16.5240

u= 0.630519 + 0.0333951
= 0.592203 + 0.2794841
0.148921 — 0.8027271

—3.86408 — 2.378231

—15.7846 + 4.25981

u= 0.630519 — 0.0333951
a= 0.592203 — 0.2794841
b= 0.148921 + 0.8027271

—3.86408 + 2.378231

—15.7846 — 4.25981

u = —0.25087 + 1.407621

a= 0.0478365 + 0.1135190I | —2.79475 + 3.802661 0
b= —0.127222 + 0.6542621
u = —0.25087 — 1.407621
a= 0.0478365 — 0.1135190I | —2.79475 — 3.802661 0
b= —0.127222 — 0.6542621

u = —0.07700 + 1.427921

a= 0.476070 — 0.0970681 —0.55532 + 4.307541 0

b= —1.006700 + 0.6041621




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

u = —0.07700 — 1.427921
a= 0.476070 4 0.0970681 | —0.55532 — 4.307541 0
b= —1.006700 — 0.6041621

u = —0.20019 + 1.4461471

a= 210795+ 0.531131 5.75987 + 3.836001 0

b= —0.92627 — 1.556361

u = —0.20019 — 1.446141

a= 2.10795—0.531131 5.75987 — 3.836001 0

b= —0.92627 + 1.556361

u = —0.24286 + 1.443061

a = —1.29039 + 1.706607 5.11778 4+ 5.742791 0

b= 1.72235 — 0.797451

u = —0.24286 — 1.443061

a = —1.29039 — 1.706607 5.11778 — 5.742791 0

b= 1.72235+ 0.797451

u= 0.18621 4 1.453041

a = —2.92205 — 0.731861 4.73087 — 1.283321 0

b= 2.10609 — 0.104861

u= 0.18621 — 1.453041

a = —2.92205 + 0.731867 4.73087 4 1.283321 0

b= 2.10609 + 0.104861

u= 0.25081 4 1.446781

a= 248049 + 1.774401 3.78033 — 8.458911 0

b= —1.99607 + 0.466801

u= 0.25081 — 1.446781

a= 248049 — 1.774401 3.78033 + 8.458911 0

b= —1.99607 — 0.466807

u = —0.25374 4 1.452831

a= 299683 — 1.309741 6.55336 + 10.823901 0

b= —2.52211 — 0.524607
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Solutions to I}

V=1(vol + y=1CS)

Cusp shape

u = —0.25374 — 1.452831
a= 299683+ 1.309741
b= —2.52211 + 0.524607

6.55336 — 10.823901

u = —0.18475 + 1.465181
a = —2.66257 + 1.180281
b= 211134+ 0.372301

7.57007 — 0.826091

u = —0.18475 — 1.465181
a = —2.66257 — 1.180281
b= 2.11134 —0.372301

7.57007 + 0.826091

u= 0.23586 + 1.459061
a = —1.42551 — 1.473831
b= 1.45011 + 0.160391

9.20898 — 6.205011

u= 0.23586 — 1.459061
a = —1.42551 + 1.473831
b= 1.45011 — 0.160391

9.20898 + 6.205011

u= 0.21070 4 1.463831
a= 2.24094 —0.011251
b= —1.43080 + 0.777531

9.58297 — 3.872221

u= 0.21070 — 1.463831
a= 2.24094 + 0.011251
b= —1.43080 — 0.777531

9.58297 + 3.872221

u = —0.26298 + 1.456891
a = —3.77652 + 0.356691
b= 2.35692 + 1.706831

0.6203 4 15.09971

u = —0.26298 — 1.456891
a = —3.77652 — 0.356691
b= 2.35692 — 1.706831

0.6203 — 15.09971

u = —0.17434 4+ 1.479061
a= 2.32909 — 2.448511
b = —2.38054 + 0.942531

1.93159 — 4.857441

11



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

u = —0.17434 — 1.479061

a= 2.32909 + 2.448511 1.93159 + 4.857441 0
b= —2.38054 — 0.942531

u = —0.500819

a = —0.741044 —0.969871 —9.81070

b= —0.370645

u= 0.22825+ 1.481721

a = —1.26848 4 2.308431 6.66843 — 5.341981 0

b= —0.22862 — 2.163361

u= 0.22825 — 1.481721

a = —1.26848 — 2.308431 6.66843 + 5.341981 0
b= —0.22862 + 2.163361

u = —0.258129 + 0.3122211

a = —0.91822 4 1.080731 —0.483753 4+ 0.9759671 | —7.83160 — 6.633571
b= 0.070880 + 0.4939771

u = —0.258129 — 0.31222171

a = —0.91822 — 1.080731 —0.483753 — 0.9759671 | —7.83160 + 6.633571
b= 0.070880 — 0.4939771

u= 0.276652

a= 2.84998 —2.04721 0.166320

b= —0.686858
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IL I =(b+u, a—u+1, ud+2u+1)

(i) Arc colorings

1
a10 = \ 0
1
a1l = U2
U
g = \—u—1
u? 41
a1z = —Uu
u? —u
a8 = 7U2
wHu+1
ay = —Uu
u—1
a4 == —U
u? + 2u
az = —2u
u—1
as = —u
u? —u
ag = 7U2

—u? —u—1
a5: u

(ii) Obstruction class =1

(iii) Cusp Shapes = —7u? + 5u — 18
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(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
3
C1,C2 (u — 1)
C3,Cg u3
Cy 1)3
(u+1)
3
Cs5,Cg, CY u’ +2u—1
7 u® — 3u® + 5u — 2
3
€10, C11, C12 u’ +2u+1

14



(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
C1,C2,C4 (y_ 1)3
C3,C8 y3
Cs, Cg, Cg y3+4y2+4y71
€10, C11, C12
cr y? +y*+13y —4

15



(vi) Complex Volumes and Cusp Shapes

Solutions to I3

V=1(vol + y=1C)

Cusp shape

u= 0.22670 + 1.467711
a=—0.77330 + 1.467711
b= —0.22670 — 1.467711

7.79580 — 5.137941

—2.14701 + 2.680361

u= 0.22670 — 1.467711
a=—0.77330 — 1.467711
b= —-0.22670 + 1.467711

7.79580 + 5.137941

—2.14701 — 2.680361

u = —0.453398
a = —1.45340
b= 0.453398

—2.43213

—21.7060

16



L. 1 = (—u®+b—2u+1, a—1, u* —ud+2u? —2u + 1)

(i) Arc colorings

a9 =

—ud +u? —2u+3
2u + 4u — 2

ag =
ud —u? + 2u — 2
as = —ud —2u+1
(ii) Obstruction class =1

(iii) Cusp Shapes = 3u? + 2u? +2u — 7

17



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
C1,C2 (u—1)*
cs3,C8 u?
Cyq (u+1)4
C5,C6,C9 W ud 20+ 2u+1
7 (u? +u+1)2
€10, C11, C12 ut —u? 4+ 2u® - 2u+1

18



(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
C1,C2,C4 (y_ 1)4
C3,C8 y4
Cs,Cg, C9 y4+3y3+2y2+1
€10, C11, C12
o1 (v +y+1)°

19



(vi) Complex Volumes and Cusp Shapes

Solutions to I v—1(vol + /—1C5) Cusp shape
= 0.621744 + 0.4405971
= 1.00000 1.64493 — 2.029881 | —5.73686 + 3.253231

= 0.121744 + 1.3066201

0.621744 — 0.4405971
1.00000 1.64493 + 2.029881 | —5.73686 — 3.253231
0.121744 — 1.3066201

—0.121744 + 1.3066201
1.00000 1.64493 + 2.029881 | —8.76314 — 4.540991
—0.621744 + 0.4405971

—0.121744 — 1.3066201
1.00000 1.64493 — 2.029881 | —8.76314 + 4.540991
—0.621744 — 0.4405971

> & €|l & 8| & 8|l & &
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IV. u-Polynomials

Crossings u-Polynomials at each crossing

€1, ¢ (u—1)7)(u"" —8u™ + - +8u—1)

c3, Cg u (" 4w 4 - — 64u — 128)
4 (w+1)7) (W™ — 8u™ + -+ 8u—1)
Cs (u® 4 2u — 1) (u? + v + 2u® + 2u + 1) (0™ + 2u™ + -+ — 29557u — 8221)
6 (u® 4 2u — 1) (u? + v + 20 + 2u + 1) (™" +2u™ +--- —3u — 1)
¢ (u? +u+ 1)) - 3u? + 5u — 2)(u"" — 2u™ 4 - — 5736u — 1480)
Co (u® 4+ 2u — 1) (u* +u® + 20 + 2u + 1) (™ — 1207 + - — 1271u + 131)

€10, €11 (w4 2u + 1) (u? —u® 4+ 20 —2u + 1) (™" +2u™ +--- —3u—1)

c12 (u® 4 2u + 1) (u? — v + 2u® — 2u + 1) (u”" — 120" + -+ — 1271u + 131)

21



V. Riley Polynomials

Crossings Riley Polynomials at each crossing
C1,C2,C4 ((y71)7)(y77*74y76+~~-+40y—1)
Cs3, Cs y (Y7 4+ 45y70 + -+ + 12288y — 16384)
cs (v° +49% + 4y — 1) (y* +3y° +2° + 1)
(™" — 24y"0 4 - - + 1924884845y — 67584841)
g cr0,en1 | (8P +4yP +dy — D 30 + 28 + DT+ 720 4+ 1Ty — 1)
cr (W +y+ 1Dy +9y° + 13y — 4)
(Y™ 4 24y 4 - - — 8997104y — 2190400)
Co, C1a (v° +4y” + 4y — 1)(y" +3y° + 2" +1)

. (y77 + 60y76 + -4 256185y — 17161)
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