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7\> Solving Sequence
S 1 27—>6—>3—>4—->1,9—>5->12->10~> 11 = 8 —> €4,¢7,C10
6 C2 (€3 (O Cs Ci2 Cg C11 Cg

A knot diagranﬂ

Ideals for irreducible component#ﬂ)f Xpar

I = (—u® 4+ 4u 4+ b1, —u® +5u 420+ 4, P —5u® 4 — 10u+2)
I = (u® 4+ 2u® + 4u” + 4u® 4 5u° + dut 4+ 4ud + 2u® + b+ u + 1,

—ut? —44? — 7u® — 100" — 98 — 11u° — 10u* — 8u® — 4u® + 2a — 3u — 4,

a4 2u? 4 50 4 6u® + 9u” + 9u’ + 10u® + 8ut + 6u® + 5u? + 2u + 2)
Y= (—u"a — 3ua — ub + u'a — 4ula — 2u* +ulPa+u® — 20u —uP +b+a+u+1,

—2ua+5u" + - —a—4, u®+u” 4+ 3u® +2u° + 3ut 4 203 - 1)

* 3 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.

1


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

I. If =
(—u'+4u" - 4+ b—1, —u®+5ul®+...+2a+4, u2°—5u®+...—10u+2)

(i) Arc colorings
0
ag = u
a7 =
ag —
az =

aq =

St — Byl 4 put1
—ul® +5ul7 - 11w -3

20t —10u® + - + 13u — 2

—2u'? 4+ 8ul® 4 — 9u + 2

—gu19+%u18+---—12u+2
wl® — 4yt 4+ 4 5u—1

(

(

(

( 3

ap = (u5 +1;3 + u)

( _5

(

(

(

(

Lylo — Lyts oyl
ag = \ ! —4u'® 4+ ... +4u—1
(ii) Obstruction class = —1

(iii) Cusp Shapes
= —3u!? + 1408 — 49617 + 118ur6 — 238u5 + 405ut* — 622ul3 + 886u!2 — 1180utt +
1475010 — 16890 +1761u® — 16470 + 13745 — 1015u® +655u* — 363w + 170u? — 66w+ 12



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
! u? + 110 + -+ 36u + 4
C2,Cg w0 — 50t o —10u+2
€3 u? +5u'® + . — 10u + 10
C4,C7,C10 u? 150 4 2u 1
Ccs S I |
c8 u? + 110 + -+ 10u+ 10
Cg,C12 w0 -3+ 4+ 3u+1
ci1 w?® = 19u'? + - -+ — 2304u + 256




(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
gl v —y'? 4. — 208y + 16
€2, C6 y?0 + 11y + - + 36y + 4
€3 y?0 — 13y + - - + 1940y + 100

C4, C7, C10 20+ 30y 4 Fay 1

cs y20_19y19+...+7y+1
cs y20 _ 3y19 + -+ 1460y + 100
Cor C1a y20_11y19+...+11y+1
- y?0 — 9y!? + ... 4 524288y + 65536




(vi) Complex Volumes and Cusp Shapes

Solutions to I}

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

Cusp shape

0.988466 + 0.1642081
0.083650 — 0.2520881
—1.31829 — 0.864061

3.16459 — 7.538511

—1.81526 + 4.105321

0.988466 — 0.1642081
0.083650 + 0.2520881
—1.31829 + 0.864061

3.16459 4 7.538511

—1.81526 — 4.105321

—0.230979 + 0.8931271
—1.51428 + 0.249871
0.618322 + 1.1404001

—0.82008 — 3.373741

—7.04529 + 0.083241

—0.230979 — 0.8931271
—1.51428 — 0.249871
0.618322 — 1.1404001

—0.82008 + 3.373741

—7.04529 — 0.083241

0.743178 + 0.3138161
0.040715 + 0.4992301
0.715480 — 0.1126191

—0.854263 + 0.8285691

—4.29561 — 2.118811

0.743178 — 0.3138161
0.040715 — 0.4992301
0.715480 + 0.1126191

—0.854263 — 0.8285691

—4.29561 4 2.118811

0.348476 + 1.2076107
—1.77185 — 0.056131
1.221280 — 0.3164901

—5.09486 + 4.277671

—6.93870 — 3.935281

0.348476 — 1.2076107
—1.77185 + 0.056131
1.221280 + 0.3164901

—5.09486 — 4.277671

—6.93870 + 3.935281

—0.904379 + 0.9060461
= —0.071879 — 0.4377121
= —0.847385 — 0.1165301

8.73338 — 3.303251

—7.62069 + 4.423661

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

—0.904379 — 0.9060461
= —0.071879 + 0.4377121
= —0.847385 + 0.1165301

8.73338 + 3.303251

—7.62069 — 4.423661




Solutions to I}

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

Cusp shape

= —0.130781 + 0.6970141
1.214520 + 0.4595571
0.132234 — 0.7515391

—0.259969 + 1.1149401

—6.76006 — 5.179011

—0.130781 — 0.6970141
1.214520 — 0.4595571
0.132234 + 0.7515391

—0.259969 — 1.1149401

—6.76006 + 5.179011

0.590387 + 1.1715101
= —0.831475 — 0.9791781
0.850680 — 0.2339511

—3.33496 + 4.348461

—6.57341 — 3.746001

0.590387 — 1.1715107
—0.831475 4 0.9791781
0.850680 + 0.2339511

—3.33496 — 4.348461

—6.57341 + 3.746001

0.181642 + 0.6344431
0.754937 + 0.4010771
0.044656 — 0.3259451

—0.338993 4 1.0733701

—4.95066 — 6.254441

0.181642 — 0.6344431
0.754937 — 0.4010771
0.044656 + 0.3259451

—0.338993 — 1.0733701

—4.95066 + 6.254441

0.564854 + 1.2650201
1.91175 + 0.608441
—1.44189 + 1.061691

—0.23167 4 13.117901

—4.38679 — 6.828891

0.564854 — 1.2650201
1.91175 — 0.608441
—1.44189 — 1.061691

—0.23167 — 13.117907

—4.38679 + 6.828891

0.349135 + 1.3410001
1.18393 + 0.983931
—1.47508 — 0.559671

—1.78563 — 2.891361

—6.11353 4 1.768821

0.349135 — 1.3410001
= 1.18393 — 0.983931
= —1.47508 4 0.559671

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

—1.78563 + 2.891361

—6.11353 — 1.768821




II.
Iy = (u+2uf+---+b+1, —u'®—4u’+.--+2a—4, v +2u'%+- - +2u+2)

(i) Arc colorings
0
a2 = u
a7 =
ag —
az =

ayq =

lu10+2u9+~--+§u+2
ag = \ —y% — 208 — 40" — 4w — 5w —dut —4ud — 22 —u—1
S0 — 4 4 = Uyl
as = \ gl + 209 + 4ud + 5u” + 6ub + Tu® + 6ut + 5ud + 3u? +3u+1
f§u1072u9+~'72u73
a2 =\ +ut+2 +u+u+1

—u® — 2u® —4u” — 4u8 — 5u® — dut — 4w — 22 —u—2

5§u10—2ug—|—~--—;u—él)

w0 4+ 502 + 9u® + 15u7 4+ 15u8 + 19u® + 17u* + 1543 + 9u? + 6u + 6)

wWHut 2t +ul+u+1

Sul0 4700+ Pu+ 11
ag = \ —y9 — 248 — 407 — 4ub — 6ud — Hut — 6w —3u? —2u—3

<
<
<
( 3
I O
<
<
<
<
<

(ii) Obstruction class =1

(iii) Cusp Shapes
= —u!l% — 6u° — 12u® — 2307 — 27u8 — 31u® — 30u* — 25u3 — 2002 — 10u — 12



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
! ut —6ul - —16u+4
€2 utt — 20! 4 5u® — 6ud + 9u” — 9ub + 10u® — Sut + 6u® — 5u? + 2u — 2
s ult + 20t + 0 — 3u® — 150" — 6u’ + u® — 17ut + 8ud — Tu? — 6u — 2
Cq,C7 ut +5u° —uf " — 4’ — 140’ —ut + 4+ T+ 3u+ 1
) u' ot 4 u® +5u® - 4u” — 1408 +ud — 11ut + 20+ 2u— 1
‘6 u + 20" + 5u® 4+ 6u® + 9u” 4+ 9u’ + 10u° + 8u' + 6u” + 5u® + 2u + 2
c8 u F8u o 2u—2
€9 u' = 30+ +5u® — T+ 208 + T’ — Tut + 20 —2u—1
c10 w50+ u” 4w — 14’ + ot + 4 — TP+ 3u—1
c11 utt + 2010 — 20 + 7" — 7wl — 20 + Tut —5ud —u? +3u—1
C12 w430t 0 —5u® — T — 208 + T 4+ Tut — 20 —2u+ 1




(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
1 yt 2y + o — 8y — 16
€2,Ce yt 6y 0+ — 16y — 4
c3 gt 2yl 48y 4
C4,C7,C10 y11+10y10+--~—5y—1
Ccs gy 8y — 1
cs gt 12410 4 40y — 4
cg, C12 yt =Tyt 48y — 1
C11 gt =8yl Ty —1




(vi) Complex Volumes and Cusp Shapes

Solutions to I¥ V—1(vol +/=1CS) Cusp shape
u = —0.952070
a = —0.0720390 —4.80947 —8.08890
b= 1.36568
u = 0.403355 + 0.9690971
a = —0.951198 — 0.1618151 | —0.52666 + 4.173391 —3.41102 — 8.360501

b= 0.426727 — 1.0186601

u = 0.403355 — 0.9690971
a = —0.951198 + 0.1618151 | —0.52666 — 4.173391 —3.41102 + 8.360501
b= 0.426727 + 1.0186601

u = —0.186482 4 0.9235471
= 230424 4 1.125641 5.27605 — 0.831661 —7.37066 — 0.424391
—1.117110 4 0.2113471

—0.186482 — 0.9235471
2.30424 — 1.125641 5.27605 4 0.831661 —7.37066 + 0.424391
—1.117110 — 0.2113471

0.525451 + 0.7147351
0.807343 — 0.2280941 0.321119 — 0.3860621 | —0.453787 — 0.8838071
= 0.412616 + 0.7578041

0.525451 — 0.7147351
0.807343 + 0.2280941 0.321119 + 0.3860621 | —0.453787 + 0.8838071

—0.794887 + 0.9048291
—0.518512 — 0.4812731 9.44423 — 2.993371 2.32422 + 0.949951
—0.484466 — 0.0758341

—0.794887 — 0.9048291
—0.518512 4 0.4812731 9.44423 4-2.993371 2.32422 — 0.949951
—0.484466 4 0.0758341

—0.471402 + 1.2881001
= —1.60586 + 0.799651 —8.82013 — 5.042191 —10.54429 +- 3.493631
= 1.57940 + 0.315721

b
U
a
b
U
a
b
U
a
b= 0.412616 — 0.7578041
U
a
b
U
a
b
U
a
b
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Solutions to I3

V=1(vol + y=1C)

Cusp shape

uw = —0.471402 — 1.2881007

a = —1.60586 — 0.799651

b:

1.57940 — 0.315721

—8.82013 + 5.042191

—10.54429 — 3.493631

11



. 1¥ = (—u'a—u®+---+a+1, 2u'a+5u" +:--—a—4, ud +u” +
3ub + 2u® + 3u* + 2ud — 1)

(i) Arc colorings

- ()

a7 =
ag —
az =

aq =

ag =

—ua+4u" 4+ —bu+2
a5 —

ua—2ua—|—ua—2ua—|—ua—|—u +a+u—1
wa+ub —2uta+wda+ut —wPa—uP+au+a—2
-1
2u7a—2u a+---+4a—5

wl + 2ut +u? -2
wla + w8 — 2uta + ula + ut u2au3+au+a1)

(o
(v
(
(¥
o= (ot +u)
(
(
=
o=
ol

ail = —1
—u'a—2uba+--+4a—2
as = ua+2ub+---—a—3
(ii) Obstruction class = —1

(iii) Cusp Shapes = —4u” — 4u8 — 8u® — 4u* — 4u® — 4u? + 4u + 2

12



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing

€1 (u® + 5u” + 11u8 + 10u® — u* — 10u® — 6u? + 1)?
2, Ce (u® +u” + 3u8 + 2u® + 3ut + 2u3 — 1)?

3 (u® —u” — 5ub + 4u® + Tut — 4ud — 2u* 4 2u — 1)?

C4,C7,C10 w®— w4 8u+1

Cs u® +u'® 4. — 550u — 131

Cs (u® — 5u” + 5u® + 10u® — 17u* — 6u® + 18u* — 7)?
Cg, C12 w'® — 56! 4+ 4+ 2900 — 41

c11 (u+ 1)

13



(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing

a1 (y® — 3y" + 195 — 349° + T1y* — 663> + 34y% — 12y + 1)?

Ca,Cq (y® 4+ 5y" + 1195 + 10y° — y* — 10y° — 6y +1)2
€3 (y® — 11y" 4 47y% — 98y° 4 103y* — 509> + 69 + 1)?

C4, C7, C10 Yo + 159" - 436y + 1

Cs y'® — 5y 4 ... — 254292y + 17161
Cs (y® — 15y" + 9195 — 29445 + 575y* — T18y> + 562y> — 252y + 49)>

Cg, C12 Yy —9yl® + ... — 2920y + 1681
11 (y—1)'

14



(vi) Complex Volumes and Cusp Shapes

Solutions to I¥ V—1(vol +/=1CS) Cusp shape
u = —0.914675
a= 0436222 —3.59615 0.177900
b= —0.809231
u = —0.914675
a= 0.189279 —3.59615 0.177900
b= 1.63136

u = —0.252896 4 0.81928171
a= 2.65515 — 0.524001
b= —1.80316 + 0.560161

6.08846 — 1.275321

2.81947 4 5.085181

u = —0.252896 4 0.81928171
a = —2.35083 — 2.134591
b= —0.321107 — 0.3552621

6.08846 — 1.275321

2.81947 4 5.085181

u = —0.252896 — 0.81928171
a= 2.65515+ 0.524001
b= —1.80316 — 0.560161

6.08846 4 1.275321

2.81947 — 5.085181

u = —0.252896 — 0.81928171
a = —2.35083 + 2.134591
b = —0.321107 + 0.3552621

6.08846 4 1.275321

2.81947 — 5.085181

u = 0.394459 4 1.1125001
a = —0.171959 4 1.3731101
b= —0.63430 — 1.694661

2.23454 + 3.632831

—2.42240 — 4.518021

u = 0.394459 4 1.1125001
a= 1.74900 + 0.378511
b= —0.413053 + 1.1803401

2.23454 + 3.632831

—2.42240 — 4.518021

u = 0.394459 — 1.1125001
a = —0.171959 — 1.3731101
b = —0.63430 4 1.69466.1

2.23454 — 3.632831

—2.42240 + 4.518021

u=0.394459 — 1.1125001
a= 1.74900 — 0.378511
b= —0.413053 — 1.1803401

2.23454 — 3.632831

—2.42240 + 4.518021

15



Solutions to I3

V=1(vol + y/—=1C5)

Cusp shape

u = —0.473514 + 1.2730201
a= 1.39433 — 0.524841
b = —0.980224 — 0.2300071

—7.49271 — 4.935241

—2.98443 + 2.994221

u = —0.473514 + 1.2730201
a = —1.76444 + 0.960721
b= 1.94259 + 0.458321

—7.49271 — 4.935241

—2.98443 + 2.994221

u = —0.473514 — 1.2730207
a= 1.39433 + 0.524841
b = —0.980224 + 0.2300071

—7.49271 4 4.935241

—2.98443 — 2.994221

u = —0.473514 — 1.2730207
a = —1.76444 — 0.960721

—7.49271 4 4.935241

—2.98443 — 2.994221

b= 1.94259 — 0.458321

u= 0.578577

a= 0.67601 + 1.653501 5.22545 0.996810
b= —0.701810 + 1.1595501

u= 0.578577

a= 0.67601 —1.653501 5.22545 0.996810

b= —0.701810 — 1.1595501

16



IV. u-Polynomials

Crossings u-Polynomials at each crossing
o (u® + 5u” + 11u8 + 10u® — u* — 10u® — 6u® +1)?
St —6ul 4 — 16w+ 4) (v + 11t - 4 36u +4)
. (u® +u” 4 3u® + 2u® + 3u* + 2u® — 1)?
S(ut =200 4 500 — 6u® 4+ 9u” — 9u’ 4 10u” — 8ut + 6u> — 5u? 4 2u — 2)
(W = 5ur? 4 — 10u + 2)
s (u® —u” — 5u8 + 4u® + Tut — 4u® — 2u% + 2u — 1)?
(w4 20w = 3u® — 1507 — 6uS + u® — 17ut + 8ud — Tu? — 6u — 2)
(u® + 5u' + - — 10u + 10)
¢4, Cr (ut 450 —u® +u” — 4’ — 14u° — ut + 4u® 4+ Tu? + 3u + 1)
(= 4+ 8u4 1) (W + 15u 4 4 2u 4 1)
s (ut 4 w0 4w + 5u® — 4u” — 14u® + u® — 11u* +u® + 2u® + 2u — 1)
(S w4 = 5500 — 131) (w0 +ut? - u 1)
s (u® + u” + 3ub + 2u® + 3u* + 2u® — 1)?
(™ 200 4 5uf + 6u® 4+ 9u” + 9u’ 4 10u” + 8ut + 6u + 5u? 4 2u + 2)
(= 5ut? 4 — 10u + 2)
cs (u® — 5u” + 5u’ 4+ 10u° — 17u* — 6u® 4 18u? — 7)?
St 8w 4 20— 2) (w110 4 -+ 10u + 10)
Co (' — 3u' + o + 5u® — Tu” + 2ub + T’ — Tut + 2u® — 2u — 1)
(u® = 5ut® 4 2900 — 41) (0 = 3ur + -+ 3u+ 1)
10 (' + 50 + u® + u” 4 4ub — 140® + ut + 4u® — Tu® 4 3u — 1)
c(ut =t Su 1) (w0 + 15ut e 2u 4 1)
- (uw+ 1)) (! +2u' + -+ 3u—1)
~(u? —19u + - - — 2304u + 256)
" (! 4 3ul® + 0 — 5ud — Tu” — 2u8 + TP + Tut — 2u® — 2u + 1)

~(ulﬁ—5u15+~-~+2i)9u—41)(u20—3u19+---+3u+1)




V. Riley Polynomials

Crossings Riley Polynomials at each crossing
c1 (y® — 3y" + 19y° — 34y° + T1y* — 66y> + 34y* — 12y + 1)?
. (yll+2y10+"'_8y_16)(y20_y19+"'—208y+16)
C2, Co (y® + 5y + 11y° + 10y° — y* — 10y° — 6y% + 1)?
(Y H 6y 4 =16y — 4) (4P + 11y" + - + 36y + 4)
cs (y® — 11y" + 47y5 — 98y° + 103y* — 50y> + 6y* + 1)2
Syt =2y e 8y — 4) (52 — 13y" + - - + 1940y + 100)
¢4, Cr1 C10 (yll 4 loylo + = 5y _ 1)(y16 + 15y15 NI 36y + 1)
(0 430y 4+ Ay + 1)
= (" + 9" e 8y — 1)(y'0 — 5y'? + - — 254202y + 17161)
(WP — 19y o+ Ty + 1)
cs (y® — 15y7 + 915 — 2944° + 575y — T18y> + 562y% — 252y + 49)?
. (yll o 12y10 4+ 40y _ 4)(3/20 _ 3y19 4t 1460y + 100)
co, C12 (™ =Ty 4 8y — 1)y — 9™ + - — 2020y + 1681)
S 11y 4+ 11y + 1)
cin (=) " =8y + -+ Ty —1)

(0 — 9y 4. 4 524288y + 65536)
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