12n0493 (K12n0423)

@?A\g SRA RN

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

\ \12\/- Solving Sequence
9.
1 3,54»2%6»1,106»9612ﬂ4ﬁ7ﬁ8ﬂ11%637087010
9

. C2 G €12 €4 Cg Cr (11
A knot d1agranﬂ

Ideals for irreducible component#ﬂ)f Xpar

I = (1231339u'® — 5163151u'® + - - - + 19124224b — 5476095,
—9673313u!% + 16707789u'® + - - - + 9562112a — 54216803, u'” — 2u'® 4+ - + 5u + 1)
= (-3uw+u*+4b—2u—1, —u* +u* +2a—2u+1, v +u*> +u+1)
= {(a*+ddu+2a* +au+b+u+2, a®—a*+2a®—a’>+a—1, u> +1)
I} = (—2048u” + 33496u® + - - - + 334809b + 864245,
535181u? — 69173u® + - - - + 5691753a — 2597382,
u'® — ¥ 4 15u8 — u® 4 57ut + Tud + 560 + 12u + 17)
IY = (u® +u® —u? + b, u®+ 20 —u? +at+u—1, ub —u’ 4+ 2u* — 203 +2u® — 2u+1)

* 5 irreducible components of dim¢ = 0, with total 47 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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L
I = (1.23 x 105u'% — 5.16 X 10%u’® + ... +1.91 X 107b — 5.48 x 10%, —9.67 X
10%4'64+1.67 X 107u'® +-.-49.56 X 10°a —5.42 x 107, u'”" —2u'% 4. ..+ 5u+1)

(i) Arc colorings

e ()
o ()
e ()
(o)
e ()

1.01163u' — 1.74729u!® + - - - + 11.6261u + 5.66996
a10 = \ —0.0643864u% + 0.269980u° + - - - — 1.56569u + 0.286343
1.01163u6 — 1.74729u® + - - - 4 11.6261u + 5.66996
—0.299164u'® + 0.733070u'® + - - - — 3.95716w + 0.0103754
0.521430u'% — 1.40337u'® + - - - + 2.34977u — 1.07163
0.297738u'% — 0.653196u'® + - - - + 2.42019u + 0.284846
0.0312500u'% — 0.0625000u'4 + - - - + 0.156250u + 1.03125
ay4 = —’LL2
0.0312500u'% — 0.0625000u!® 4 - - - + 0.156250u2 + 2.03125u
a? == U
0.0312500u'% — 0.0625000u'® + - - - + 0.156250u2 + 2.03125u
ag = u® +ud +u

0.874375u'® — 1.76166u'® + - - - + 11.3348u + 4.82131
a1 = \ —0.142742u'% + 0.397649u'° + - - - — 2.44474u + 0.0854782

(ii) Obstruction class = —1
_ _ 45218375 16 | 2480990115 290991179 522539755
(iii) Cusp Shapes = — 7553550 " + Toosias ¥~ +*** + Ssoa8248 U T 76496896



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
c1,Ct w4+ 8ut® - —15u—1
Cc2,C3,Cs u17+2u16+._.+5u_1
Ce
= w4 6ult 4 12u 44
cs, C11 w4 5utl o — 9T — 16
Co 2(2u™ — 5ut® 4 - .. + 16u + 568)
c10 2(2u” — Tul® 4. — 6391u + 13778)
c12 u'” — 3u'® 4 ... — 800u + 256




(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
1,7 16yt 4 — 243y — 1
Cc2,C3,Cs y17+8y15+---—15y—1
Ce

€4 y' 2y 4 — 104y — 16

cs, C11 Yt —25y10 ... — 2207y — 256
Co 4(4y*™ — 145916 + ... — 145152y — 322624)
c10 4(4y'" — 109916 + - .. — 6.94790 x 108y — 1.89833 x 10%)

17 16

C12 y'7 4+ 39910 + ... 4 316416y — 65536




Solutions to I}

(vi) Complex Volumes and Cusp Shapes

V=1(vol + y=1C)

Cusp shape

u = —0.717924 4 0.4863581
a= 0.853936 — 0.7457291
b= 0.307111 — 0.2925411

1.26458 — 1.137301

3.35116 + 1.821671

u = —0.717924 — 0.4863581
a= 0.853936 + 0.7457291
b= 0.307111 + 0.2925411

1.26458 + 1.137301

3.35116 — 1.821671

u = —0.026424 4 0.7570161
a= 0.71710 + 1.428401
b= 0.234197 + 0.5509041

3.54267 — 4.488861

11.22908 + 5.059161

u = —0.026424 — 0.7570161
a= 0.71710 — 1.428401
b= 0.234197 — 0.5509041

3.54267 + 4.488861

11.22908 — 5.059161

u= 0.711308 + 1.1769501
a = —0.256063 — 0.4663231
b= —0.293782 4 0.0333851

—1.05610 4 6.716721

0.12255 — 2.582721

u= 0.711308 — 1.1769501
a = —0.256063 + 0.4663231
b= —0.293782 — 0.0333851

—1.05610 — 6.716721

0.12255 4 2.582721

u = —1.48564
a = —2.63464
b= —2.25227

4.37099

—1.92960

u= 0.051104 +0.4767731
a = —0.70597 — 1.397201
b= —0.525015 — 0.4752561

—0.95916 — 1.445551

0.42899 + 2.814661

u = 0.051104 — 0.4767731
a = —0.70597 + 1.397201
b = —0.525015 + 0.4752561

—0.95916 + 1.445551

—0.42899 — 2.814661

u = —0.185924 + 0.2183641
a= 4.27912+ 0.212071
b= 0.454654 — 0.7482871

1.91786 — 0.702871

4.74657 — 1.862101




Solutions to I3

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

Cusp shape

= —0.185924 — 0.2183641
= 4.27912 — 0.212071
0.454654 + 0.7482871

1.91786 + 0.702871

4.74657 + 1.862101

0.98623 + 1.528871
= —1.163130 + 0.7773241
—2.24771 — 0.016241

17.7964 + 14.28311

2.56357 — 5.884841

0.98623 — 1.528871
= —1.163130 — 0.7773241
—2.24771 4 0.016241

17.7964 — 14.28311

2.56357 + 5.884841

—0.96033 + 1.570791
0.924952 + 0.5349601
1.98481 + 0.054651

17.6776 — 6.32521

2.67569 + 2.044541

—0.96033 — 1.570791
= 0.924952 — 0.5349601
1.98481 — 0.054651

17.6776 + 6.32521

2.67569 — 2.044541

1.88478 + 0.579161
0.917377 — 0.5590171
1.58688 + 0.231451

7.80121 + 3.611911

6.17391 — 2.867811

1.88478 — 0.579161
0.917377 + 0.5590171
1.58688 — 0.231451

U
a
b
U
a
b
U
a
b
U
a
b
U
a
b
U
a
b
U
a
b

7.80121 — 3.611911

6.17391 4 2.867811




IL I = (—3u+u?+4b—2u—1, —u*+u?*+2a—2u+1, u*+u?4+u+1)

(i) Arc colorings

w= (o)

0
a5: u
1
ag = U2
u
as = \ud+u
w? 41
a1: u2
1,3 1.2 1
351?3 —15112 +1u—§1
@0 = \qu” - qut tgutg
1,3 1.9 1
55% _35% +1u §3
9= \quw —qu +auty
u?+1
a1a = u2
ud — u?
a4: _U/2
—ud —u? -1
a7: u
—u? -1
a’8: _u2

(éu3+%u2+u+é
ap =\ 53 1 152 1 1, 13
1 Wt qut+qut g

(ii) Obstruction class =1

(iii) Cusp Shapes = 2u3 — 842 — 2Ly 4 %

Y ~ 6% T 3



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing

“ ut —2u® +3u —u+1

C2,C3 wrtul+u+1
¢4 ut — 3u® + 4u® — 3u+2

C5, Co Wt —u+1
€7 ut + 20 F3u Fu 1
8 (u+1)*

Cy, C10 2(2u4 + 3u + 4u® + 3u + 1)
c11 (u—1)*
c12 u?




(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
c1,cr Yyt 2y Ty 5y 1
€2,€3,C5 yt+ 2yt + 3yt Fy + 1
Co
€4 yt— g3+ 207 + Ty + 4
Cs, C11 (y—1)*
€9, C10 44y + 1P + 27 —y + 1)
C12 y4




(vi) Complex Volumes and Cusp Shapes

Solutions to I3 VvV—1(vol + /—1CS) Cusp shape

u = —0.547424 + 0.5856521
a = —0.826150 + 1.0690701 2.62503 — 1.397091 9.45081 + 3.476891
b= 0.286541 + 0.6973561

u = —0.547424 — 0.5856521
a = —0.826150 — 1.0690701 2.62503 4 1.397091 9.45081 — 3.476891
b= 0.286541 — 0.6973561

uw=0.547424 4+ 1.1208701
a = —0.423850 + 0.3070157 | —0.98010 + 7.64338I | 0.08044 — 11.439341
b= —0.661541 — 0.0467581

uw=0.547424 — 1.1208701
a = —0.423850 — 0.3070157 | —0.98010 — 7.64338I | 0.08044 + 11.439341
b= —0.661541 + 0.0467581
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IIL. I¥ = (a*+ a®u+2a®’+au+b+u+2, a®>—a*+2a® —a?+a—1, u?+1)

(i) Arc colorings

e ()

o= (1)
o= (1)
U
ag = 0
( ")
a
—a*—dPu—2a2 —au—u—2
a
—a*—adPu—2d®—au—a—u—2
_a2
afut+a*+dPu+a’+au+ta
at
(1)
a4+u
a7 =
= (¢ )

an = (—a — 2a? —u—2>

(ii) Obstruction class =1

(iii) Cusp Shapes = —4a3 + 4a® — 4a

11



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing

€1 (u—1)%°

C2,C3,Cs (u2 + 1)5

Ce

C4 u'® +u® + 8uf + 3ut + 3u? + 1
C7 (u+ 1)10
s (u® —ut — 2u3 + u® + u+1)?
Co w® —3u® +4u® —ut —u? 41
C10 u® +5u® + 88 +3ut —u? + 1
c11 (u® +u* — 2u —u? +u—1)3
C12 (us—u4—|—2u3—u2—|—u—1)2

12



(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
c1,¢7 (y—1"
C2,C3,Cs5 (y+1)10
Co
€4 (v° +y* + 8y + 3y* + 3y + 1)?
cs, C11 (y° —5y" +8y° = 3y> —y —1)?
c (v° = 3y* +4¢° —y* —y +1)°
c10 (v° +5y" + 8" +3y> —y + 1)
C12 W +3y" + 4+ —y—1)°

13



(vi) Complex Volumes and Cusp Shapes

Solutions to I3

V=1(vol + y=1CS)

Cusp shape

1.0000001
a = —0.339110 4 0.8223751
b = —0.331455 — 0.8205511

u =

—2.96077 + 1.530581

—3.48489 — 4.430651

U= 1.0000001

a = —0.339110 — 0.8223751 —2.96077 — 1.530581 | —3.48489 + 4.430651
b= —1.43128 — 1.799281

U= 1.0000001

a= 0.766826 —0.888787 —2.51890

b= —3.52181 — 2.217741

u = 1.0000001

a= 0.455697 4 1.2001501
b= 0.361438 + 0.9278551

2.58269 — 4.400831

0.74431 + 3.498591

U= 1.0000001
0.455697 — 1.2001501
b= —0.0768928 — 0.09028771

a =

2.58269 + 4.400831

0.74431 — 3.498591

U= — 1.0000001
a = —0.339110 4 0.8223751
b= —1.43128 + 1.799281

—2.96077 + 1.530581

—3.48489 — 4.430651

U= — 1.0000001

a = —0.339110 — 0.8223751 —2.96077 — 1.530581 | —3.48489 + 4.430651
b = —0.331455 + 0.8205511
U= — 1.0000001
a= 0.766826 —0.888787 —2.51890
b= —3.52181 + 2.217741
U= — 1.0000001

0.455697 + 1.2001501
b= —0.0768928 4 0.09028771

a =

2.58269 — 4.400831

0.74431 + 3.498591

U= — 1.0000001
a= 0.455697 — 1.2001501
b= 10.361438 — 0.9278551

2.58269 + 4.400831

0.74431 — 3.498591

14



IV. I} = (—2048u® + 33496u® + - -
6.92 X 10%u® + - --

(i) Arc colorings

()

as =
= (2)
o= ()
u
as = \ud+u
u2 —|—
ap =
0940274u9 +0.0121532u8 + - - -
0.00611692u° — 0.100045u® + - - -
—0.0940274u° + 0.0121532u8 + - - -
0.0534394v° — 0.0632629u8 + - - -
—0.106750u° + 0.00431291%:8 + - - -
0.0711032u° — 0.0335863u® + - - -
0.0137314u° — 0.0104298u® + - - -
ag = \ —0.00129029u° — 0.0413967u® + -
0.0588235u° — 0.0588235u” + -
a7 = |\ —0.0104298u° — 0.00129029u8 + -
0.100220u° — 0.00518803u® + -
ag = \ —0.0521491u° — 0.00645144u8 + -

all—(

(ii) Obstruction class = —1

7390 9 + 94492

+ 5.69 x 10%a — 2.60 x 108,

0.103990u” + 0.0138855u® + - - -
0.0268153u° — 0.0470836u® + - - -

- + 334809b + 864245, 5.35 X 10%u® —

ul® —u® + ..o+ 120+ 17)

+ 1.92072u — 2.58131

— 3.38339u + 0.456341
+ 3.37335u — 2.78791

— 1.89053u — 0.993144
+ 3.72600u + 1.69219

+ 0.720925vu — 1.04379
—0.108277u + 1.17731

-+ 3.29412u + 0.705882
— 2.20857u — 0.233435

-+ 2.10133u + 0.683947
—4.04285u — 0.167173

— 3.10282u + 0.408093
+2.71321u — 1.70339

— 3.38339%u + 0.456341)

1453 , 7 _ 64107 6+ 69416 5+ 533230u4_|_

(iii) Cusp Shapes =
179147, 3 | 3799966 , 2
37201 & 1 Tite03 Ut

b

37201

e

111603

" 111603 37201 111603 % 37201

15



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
c1,C7 wt® — 207 + - + 1760w + 289
c2, 3, ZZ ut® — u® + 15u8 + u® + 57ut — Tud + 560 — 120 + 17

€a (u® — 2u® + 2u® +u —1)2

cs, €11 (u® + 4u* + u® — 5u® 4 6u + 1)2
Co (u® + 8u* + 21u® + 19u? + 2u — 4)?
C10 (u® — ut + 28u® — 4u? — 6u — 1)?
C12 (u® — ut + 17u® + 4u® 4 20u + 8)*

16



(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
1,7 y'0 4+ 58y + - — 261932y + 83521
C2,C3,Cs5 y10 — 249 4 ... 4 1760y + 289
Co
Cyq (yS 4 6y3 4 y— 1)2
c8,C11 (y5 — 14y4 + 53y3 — 21y2 + 46y — 1)2
@ (y° — 22y* + 141y® — 21392 + 156y — 16)>
c10 (3° + 55y + 764y — 354y% + 28y — 1)2
Cia (y° + 33y + 337y* + 680y + 336y — 64)

17



(vi) Complex Volumes and Cusp Shapes

Solutions to I} V—1(vol ++/=1CS) Cusp shape
u = 0.223424 + 1.0722701
a = —0.064776 + 0.3108791 | —4.19771 —7.55749 4+ 0.1
b = —0.554957 + 1.0722707
u= 0.223424 — 1.0722701
a = —0.064776 — 0.3108791 | —4.19771 —7.55749 4+ 0.1

b = —0.554957 — 1.0722701

u = —0.005641 4 1.1861201
a = —0.334630 — 0.8307321
b= —1.203510 — 0.0406851

—1.58742 — 1.373621

4.55634 + 3.019331

u = —0.005641 — 1.1861201
a = —0.334630 + 0.8307321
b= —1.203510 + 0.0406851

—1.58742 4 1.373621

4.55634 — 3.019331

u = —0.232935 4 0.61434471
0.02548 — 1.616631
b= —1.43081 + 1.841141

a =

—1.58742 4 1.373621

4.55634 — 3.019331

u = —0.232935 — 0.61434471
0.02548 + 1.616631
b= —1.43081 — 1.84114J

a =

—1.58742 — 1.373621

4.55634 + 3.019331

= 1.84404 4 1.192331
= 1.26566 — 0.715201
= 1.93110 — 0.126901

—19.3428 — 4.05691

3.72240 4 1.886271

= 1.84404 —1.192331
= 1.26566 4 0.715201
= 1.93110 + 0.126901

—19.3428 + 4.05691

3.72240 — 1.886271

= —1.82889 4 1.222221
= —1.15643 — 0.876841
= —1.74183 — 0.097021

—19.3428 — 4.05691

3.72240 4 1.886271

= —1.82889 — 1.22222]
= —1.15643 4 0.876841
= —1.74183 + 0.097021

—19.3428 + 4.05691

3.72240 — 1.886271

18



V.
IY = (uS+uP—u?+4b, v +2ud—u?+a+u—1, u®—u®+2u*—2u3+2u?—2u+1)

(i) Arc colorings
1
az = \0
a5 =
ag =

ag =

u52u3+u2u+1>

(
(
(
(
(
(
(
(
(

—ud —2ud +u? —u+1
2P 4 ut — 2P+ 2 —u+1

u5—u4—|—2u3—2u2—|—2u—2>

ar = W+ —uwr+u—1

ag =
—u? =2+ 2u —u+2
a1 =\ —2u5+ut — 203 +3u2 —u+1

(ii) Obstruction class =1

(iii) Cusp Shapes = 2u® + 5u? — 2u® + 5u

19



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing

“ ub — 3u® + dut — 2u® 41

Co,C3 w— w4+t — 20+ 20 —2u+1
C4 (u® 4+ u? — 1)

C5, Co Wt + 2t + 20+ 20+ 2u+1
€7 ub 4 3u® + dut + 203 + 1
8 (u+1)°

Cy, C10 (u? —u+1)2
c11 (u— 1)6
c12 u®

20



(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
c1, 7 vy Ayt 28+ 8+ 1
C2,C3,Cs5 y6 + 3y5 + 4y4 + 2y3 + 1
Co
€4 v’ —y* +2y - 1)
Cs8; C11 (y—1)°
€9, €10 (v’ -2 +y—1)°
C12 y6

21



Solutions to I¢

(vi) Complex Volumes and Cusp Shapes

V=1(vol + y=1C5)

Cusp shape

u = —0.498832 4 1.0013001
a = —0.713912 — 0.3058391
b= —0.836473 + 0.4390231

1.37919 — 2.828121

3.30760 + 3.359141

u = —0.498832 — 1.0013001
a = —0.713912 + 0.3058391
b= —0.836473 — 0.4390231

1.37919 + 2.828121

3.30760 — 3.359141

u = 0.284920 4 1.1151401

a = —0.284920 + 1.1151401 | —2.75839 2.38480 4+ 0.1
b= —2.03980 + 1.115147

u = 0.284920 — 1.1151401

a = —0.284920 — 1.1151401 | —2.75839 2.38480+ 0.1

b= —2.03980 — 1.115141
u = 0.713912 4 0.3058391

a= 0.498832 —1.0013001
b= 0.376271 — 0.2564411

1.37919 — 2.828121

3.30760 + 3.359141

u = 0.713912 — 0.3058391
a= 0.498832 + 1.0013001
b= 0.376271 + 0.2564411

1.37919 + 2.828121

3.30760 — 3.359141

22



VI. u-Polynomials

Crossings u-Polynomials at each crossing

c (u— 1)t — 2u® + 3u? —u+ 1) (u® — 3u® + 4u* — 203 + 1)
(' =200 4 - 4 1760w + 289) (ul” + 8ul® + - — 15u — 1)
(u? + 1)°(u* +u? +u+ 1) (u® —u® + 2u* — 203 + 2u® — 2u + 1)

2, ¢

2 (0 — B+ 156 + B + 57ut — Tu® + 56u2 — 12u + 17)
(420 4 4 B — 1)

4 (u? +u? — 1)?(u* = 3u® + 4u® — 3u + 2)(u® — 2u* 4+ 2u® + u — 1)?
(w4 u® 4+ 8ub + 3ut 4+ 3u? + 1) (u' + 6u'C + -+ 12u + 4)
(u? + 15 (u* + u? —u+ 1) (u® + u® 4+ 2u? 4+ 20> + 2u® + 2u + 1)

€5, C6 10_ 8 64,5 4 3 2

(u —u® 4+ 15u° + u’ + 57u” — Tu® + 56u” — 12u + 17)
(420t 4 B — 1)

cr (u+ 1)"u? +20® + 3u® + u + 1) (u® + 3u® + 4u? + 2u® + 1)
(! =200 4 - 4 1760w + 289) (u!” + 8ul® + - — 15u — 1)

cs (w410 W —u* + - +u+ 1)’ + 4u* + - + 6u+1)?
(W 4 5utl 4 — 9Tu — 16)

‘o 4(u® —u+1)%(2u? + 3u® + 4u? + 3u + 1)
(P 4 8ut 4 210 + 19u? + 2u — 4)2 (u® — 3u® 4 4ub —ut —u? +1)
~(2u!'" = 5ul® + - 4+ 16u + 568)
4(u® —u+1)%(2u* + 3u® + 4u® 4 3u + 1)

C 5

10 (= ut 42803 — 4u? — 6u — 1) (u'® + 5u® + 8u’ + 3ut — w? +1)

S(2urT — Tt 4 - — 6391u + 13778)

e11 (u—D)) W + v+ u—1)%W® +du* + -+ 6u+1)3
(' 5utC - — 97w — 16)

12 uw(u® —ut + 2u —u? +u—1)2(u® — ut 4+ 176 + 40 4 20u + 8)?

(u'™ = 3uM® + .. — 800u + 256)
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VII. Riley Polynomials

Crossings Riley Polynomials at each crossing
e, en (y=D"0" +20° + 79" + 5y + 1)(° —y° +4y* —25° + 8y +1)
(' 4 58y + - — 261932y + 83521)(y'7 + 16y'° 4 - - - — 243y — 1)
C2,¢3,C5 (y+ D)0y +20° +3y° +y + 1)(v° +3¢° +4y* +24° + 1)
C6 (' =297 + -+ 1760y + 289) (y1T + 8y + - — 15y — 1)

e W= +2 - -+ 27+ Ty +4)(° +6y° +y — 1)°

(WP +yt 8y 32+ 3y + 1)) (W + 2910 4 - — 104y — 16)
cs. 1 (y — D'(y° — 14y* + 53y° — 21y + 46y — 1)?

((y° =Byt +8y® = 3y? —y — 1)) (y*" — 25y + ... — 2207y — 256)
16(y° = 20> +y— 1) (4" + 79> + 24> —y + 1)

Ci

? (Y — 22y* + 14193 — 213y% + 156y — 16)2

(W =3yt 4yt -yt -y +1)°
(4y"" — 145y 4 - — 145152y — 322624)
16(y° = 20> +y — 1) (4" + Ty° + 24> —y + 1)

10 (S 5yt + 8y + 3y —y 4+ 1)?
- (y® + B5y* 4 764y° — 3542 + 28y — 1)?
(49" — 109y 4 - - - — 694790095y — 189833284)
vy’ + 3yt + 4y +y -y — 1)

C12

~(y” +33y" + 337y’ + 680y” + 336y — 64)°
(' + 39y 4 - - + 316416y — 65536)
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