12”0152 (K12n0152)

/ /\J Linearized knot diagam

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

% Solving Sequence
10

. 11 » —
A knot dlagranﬂ 6, C6 3’703 401 c11 Cc5  C2 T cg Tcio cg

Ideals for irreducible component#ﬂ)f Xpar
= —u o =4 b, P a1 ™M 20— 2u 1)

=0+u —v*+a—u+1, u* +u* —u+1)

Id = (—u® —u? = 2u® — 20 +b—2u — 1, u* +u® 4+ a, ub +u® + 2u* + 203 + 2u® + 2u + 1)

* 3 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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—->10~>12>5—>2—>9 —>1—>8—>>C1,C4,C7
0


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

I:’ll:l. — <u42_u41+..._u3+b’ _u42+u41+...+a_1, u44_2u43+

(i) Arc colorings

wWHuS+ut+1
ul® 4+ 208 + 3ub + 2u* 4+ u?
u39_u38_"_.._~_u+1
as = \ g4 — 40 g3 2

ag =

—ull — 249 — 20" + 4B
ayp =

)

w30 4T+ 3P +ut 4 u

)

I

cee—2u41)

w2t 4+ 4w + 9ul7 + 120! 4+ 12413 + 10wt + 9u® + 6u” + 3ud + u)

ag = ( uB 50+ 2Bt

(ii) Obstruction class = —1

(iii) Cusp Shapes = 4u*3 — 8u*? + ... + 11u — 10



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing

! ut +5ut 4 Bu+ 1

Co,Cy ut - 11uB o —9u+1

c3,C7 ut — 40— 2048u + 1024
Cs utt +10u™ + - + 510u + 61

6, €10 w4 2u+1
e u + 20" + - — 12568908y + 4045417
€9 utt —2ut £ —A8u + 72

c11 utt —22uM 4. —2u 41

C12 utt —2ut 4 —2u+1




(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing

€1 y* +79y* + -+ 63y + 1

C2,C4 yM =5y 4 By 1

€3, Cr y* — 63y* + .- — 17301504y + 1048576
Cs Y™ —10y* + .- 42582y + 3721

C6, C10 yt 22y 42y 41
Cs y* 4+ 118y* + - - - + 59158715268238y + 16365398703889
Co y*t — 18y + ... — 39312y + 5184
c11 2y 422y + 1
ci2 y* + 58y 42y + 1




Solutions to I}

(vi) Complex Volumes and Cusp Shapes

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

Cusp shape

u = —0.650835 + 0.7537871
a= 0.08846 — 1.785871
b= 10.081004 + 0.5381511

7.53342 + 6.30806.1

—1.89413 — 5.296831

u = —0.650835 — 0.7537871
0.08846 + 1.785871
0.081004 — 0.5381511

7.53342 — 6.308061

—1.89413 + 5.296831

—0.632673 + 0.8026361
0.267451 + 1.0719801
—0.836036 — 0.2562271

7.68178 — 1.361681

—1.47660 — 0.859031

—0.632673 — 0.8026361
0.267451 — 1.0719801
—0.836036 + 0.2562271

7.68178 4 1.361681

—1.47660 + 0.859031

0.524889 + 0.9864781
0.205755 — 0.4988821
—0.239518 + 0.6430521

—0.15574 — 2.570931

0.70156 + 2.321561

0.524889 — 0.9864781
= 0.205755 + 0.4988821
—0.239518 — 0.6430521

—0.15574 + 2.570931

0.70156 — 2.321561

—0.238245 + 1.0985301
= —1.052800 — 0.3931181
0.056688 + 0.7851851

4.15035 — 1.1991471

5.43856 4 1.992791

—0.238245 — 1.0985301
—1.052800 + 0.3931181
0.056688 — 0.7851851

4.15035 + 1.199141

5.43856 — 1.992791

0.401111 + 1.0530701
—0.924275 — 0.2543291
0.940261 + 0.3369171

1.12314 — 1.531321

0.534904 + 0.9182961

0.401111 — 1.0530701
—0.924275 4 0.2543291

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= 10.940261 — 0.3369171

1.12314 + 1.531321

0.534904 — 0.9182961




Solutions to I}

V=1(vol + v=1C)

Cusp shape

0.806426 + 0.2706071
0.528240 — 1.2043201
2.74166 + 0.034231

10.03900 + 8.329381

—1.08270 — 4.138421

0.806426 — 0.2706071
0.528240 + 1.2043201
2.74166 — 0.034231

10.03900 — 8.329381

—1.08270 + 4.138421

0.605593 + 0.5843521
—0.793404 + 0.4459251
0.360026 — 0.4181501

—1.33551 — 1.914611

—1.93635 + 4.435681

0.605593 — 0.5843521
—0.793404 — 0.4459251
0.360026 + 0.4181501

—1.33551 + 1.914611

—1.93635 — 4.435681

= —0.470021 + 1.0590201
= —2.48227 + 1.106831

2.56335 + 1.291631

—0.51801 + 3.339561

1.74785 — 5.304501

—0.470021 — 1.0590201

= —2.48227 — 1.106831

2.56335 — 1.291631

—0.51801 — 3.339561

1.74785 4 5.304501

0.801520 + 0.2346241
—0.402454 + 0.6550711
—2.50289 + 0.410751

10.56280 + 0.287311

—0.340463 + 0.0651001

0.801520 — 0.2346241
—0.402454 — 0.6550711
—2.50289 — 0.410751

10.56280 — 0.287311

—0.340463 — 0.0651001

—0.344708 + 1.1327501
1.04475 — 1.243751
—1.275840 — 0.0940531

5.34462 + 1.300321

5.86228 — 1.346641

—0.344708 — 1.1327501
1.04475 + 1.243751
—1.275840 + 0.0940531

5.34462 — 1.300321

5.86228 4 1.346641




Solutions to I}

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

Cusp shape

= —0.727737 + 0.3453861
= —0.556447 + 0.5498891
0.899472 + 0.6088861

—0.21118 — 3.752711

—0.89242 + 4.603351

= —0.727737 — 0.3453861
= —0.556447 — 0.5498891
= 0.899472 — 0.6088861

—0.21118 + 3.752711

—0.89242 — 4.603351

= 0.499458 + 1.0935101
0.163389 — 0.1189251
= —0.476367 — 0.5499571

0.35556 — 5.504101

—0.95894 + 5.505411

0.499458 — 1.0935101
0.163389 + 0.1189251
—0.476367 + 0.5499571

0.35556 + 5.504101

—0.95894 — 5.505411

0.394783 + 0.6879471
= —0.636590 — 0.7142381
0.329853 + 0.5821661

—0.07264 — 1.549761

—0.86288 + 5.327411

= 0.394783 — 0.6879471
= —0.636590 + 0.7142381
= 0.329853 — 0.5821661

—0.07264 + 1.549761

—0.86288 — 5.327411

= 0.271461 + 1.1916701
= —2.91510 — 0.518781
= 2.28357 — 1.658531

14.6335 + 5.01751

4.32906 — 1.772221

= 0.271461 — 1.1916701
= —2.91510 + 0.518781
= 2.28357 + 1.658531

14.6335 — 5.01751

4.32906 + 1.772221

= 0.299244 + 1.1944001
= 3.17931 4+ 0.290311
= —2.39631 + 1.635181

14.9926 — 3.19351

4.68937 + 2.573721

0.299244 — 1.1944001
3.17931 — 0.290311
= —2.39631 — 1.635181

14.9926 + 3.19351

4.68937 — 2.573721




Solutions to I} V—1(vol+ v/—1CS) Cusp shape
= —0.561031 + 1.1112801
= —0.12864 + 1.498291 2.02214 + 8.660271 0. —8.670251
= 1.09429 — 1.160421
= —0.561031 — 1.1112807
= —0.12864 — 1.498291 2.02214 — 8.660271 0.+ 8.670251

= 1.09429 4 1.160421

—0.514177 4 1.1354101
2.03093 — 0.396661
—1.75747 — 1.029291

4.18522 + 6.568241

3.58280 — 6.103141

—0.514177 — 1.1354101
2.03093 + 0.396661
—1.75747 +1.029291

4.18522 — 6.568241

3.58280 + 6.103141

—0.690430 + 0.2120801

—1.075590 + 0.7706581

1.55771 — 1.980481

0.55925 + 2.678811

—0.690430 — 0.2120801
—0.519384 +- 0.4551991
—1.075590 — 0.7706581

1.55771 + 1.980481

0.55925 — 2.678811

0.559852 + 1.1589501
—2.47252 — 2.484871
3.85040 — 0.109771

12.6669 — 13.40801

0.+ 7.646271

0.559852 — 1.1589501
—2.47252 4 2.484871
3.85040 + 0.109771

12.6669 + 13.40801

0. —7.646271

0.544747 + 1.1662401
1.89623 + 2.563461
—3.21064 — 0.175171

U
a
b
U
a
b
U
a
b
U
a
b
U
a = —0.519384 — 0.4551991
b
U
a
b
U
a
b
U
a
b
U
a
b

13.3130 — 5.28011

0.544747 — 1.1662401
1.89623 — 2.563461
—3.21064 + 0.175171

u

a
b

13.3130 + 5.28011




Solutions to I}

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

Cusp shape

= —0.433758 + 0.4548431
= 1.52940 + 1.291381
1.02671 — 0.975901

—2.34698 + 0.550151

—4.01438 + 2.820781

—0.433758 — 0.4548431
= 1.52940 — 1.291381
1.02671 + 0.975901

—2.34698 — 0.550151

—4.01438 — 2.820781

0.554531 + 0.2935651
= 0.44996 + 1.434241
0.043378 — 0.2043201

—1.89085 + 1.226461

—5.83511 — 0.829871

0.554531 — 0.2935651
0.44996 — 1.434241
0.043378 4 0.2043201

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

—1.89085 — 1.226461

—5.83511 + 0.829871




IL I =(b+u, —u*+a—u+1, v*+u?—u+1)

(i) Arc colorings

a9 =

2ud —u2+2u—2
w? —2u+1

o (1)

(ii) Obstruction class =1

(iii) Cusp Shapes = 5u3 + 4u® +u — 6

10



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
C1,C2 (u—1)*
cs3,C7 u?
€4 (u+1)*
& ut 20 F3u Fu 1
6 ut +u? —u+1
€8, €10, C12 ut 4wt Fut1
9 u + 3u® + 4u® + 3u 42
c11 W =2+ 3u—u+1

11



(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
C1,C2,C4 (y_ 1)4
€3, C7 y4
¢5, 11 y 208 + Ty 4+ 5y + 1
C6,C8, C10 y4+2y3+3y2+y+1
C12
c y' -yt 2y Ty 4

12



(vi) Complex Volumes and Cusp Shapes

Solutions to I3 v—1(vol + /—1C5) Cusp shape

0.547424 + 0.5856521
= —0.851808 + 0.9112921 | —2.62503 — 1.397091 | —7.62200 + 4.778651
= —0.547424 — 0.5856521

= 0.547424 — 0.5856521
= —0.851808 — 0.9112921 | —2.62503 + 1.397091 | —7.62200 — 4.778651
= —0.547424 + 0.5856521

= —0.547424 + 1.1208701
= 0.351808 + 0.7203421 0.98010 4 7.643381 | —0.87800 — 5.790531
= 0.547424 — 1.1208701

= —0.547424 — 1.1208701
= 0.351808 — 0.7203421 0.98010 — 7.643381 | —0.87800 + 5.790531
= 0.547424 + 1.1208701
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IIL I =
(—ub—u*—2ud—2u?+b—2u—1, u*+u?+a, ub+u®+2ut+2ud+2u?2+2u+1)

(i) Arc colorings

—ut —u?
u® +ut +2ud + 20+ 2u+1

—ut —u?
u5—|—u4+2u3+2u2+2u+1>

wrHui+u+1l
—2u® —u* —3ud —2u? —3u—2

—2ut —2u2 —u—1

3ud + 2ut + 5ud + 4u? +5u+ 3

ag =

ayp =

—ut—u?—u-—1 )

(ii) Obstruction class =1

(iii) Cusp Shapes = u* + 5u? + u? + 4u — 1

14



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
C1,C2 (u — 1)6
C3, Ct u6
Cy (u + 1)6
5 ub + 3u® 4+ 4ut + 203 + 1
6 ul +u’ + 2ut 4 203 + 2u% + 2u+ 1
€8, €10, C12 u® —u® + 2ut — 2% + 20 — 2u+ 1
Cg (u3 _ uQ 4 1)2
c11 u® — 3w’ +4ut — 2P +1

15



(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
6

C1,C2,C4 (y_l)

C3,Cr7 y6

Cs5C11 Yo — g+ Ayt -2y + 8y +1
Ce6,C8, C10 y6 + 3y5 + 4y4 + 2y3 4 1

C12
c (v — > +2y - 1)

16



Solutions to I3

(vi) Complex Volumes and Cusp Shapes

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

Cusp shape

0.498832 + 1.0013001
= 1.183530 + 0.5070211
—1.39861 + 0.800121

—1.37919 — 2.828121

—7.06955 + 2.215991

0.498832 — 1.0013001
1.183530 — 0.5070211
—1.39861 — 0.800121

—1.37919 + 2.828121

—7.06955 — 2.215991

—0.284920 + 1.1151401
0.215080 — 0.8417951
—0.784920 + 0.8417951

2.75839

2.84423 — 0.273351

—0.284920 — 1.1151401
0.215080 + 0.8417951
—0.784920 — 0.8417951

2.75839

2.84423 +0.273351

= —0.713912 + 0.3058391
= —0.398606 + 0.8001201
0.183526 + 0.5070211

—1.37919 — 2.828121

—4.27468 + 2.618351

—0.713912 — 0.3058391
= —0.398606 — 0.8001201
= 0.183526 — 0.5070211

> 2 €|l Q@ €| Q@ €| & €| & €| & &
I

—1.37919 + 2.828121

—4.27468 — 2.618351

17



IV. u-Polynomials

Crossings u-Polynomials at each crossing
€1 ((uw— D)"Y (u* +5u®® + -+ 5u+1)
€2 (u—1D))(u™ = 11u® + - —9u +1)
c3, Cr um(u44 —u® 4 —2048u + 1024)
¢4 (u+ D)) (™ —11u® + - —9u +1)
cs (u* 4 2u3 + 3u® 4+ u + 1) (u® + 3u® + 4u* 4+ 2u® + 1)

(u™ +10u® + - + 510u + 61)

6 (u +u? —u 4 1)(ul + u® + 2ut 4+ 203 + 20 + 2u + 1)
M 2ut 4 2u 1)

cs (u +u? +u+ 1) (ub —u® + 2u? — 203 + 2u? — 2u 4 1)
(u 4 2u® - — 12568908u + 4045417)
Co (u® —u? + D)) (u* +3u® + -+ + 3u+ 2)(u* — 2u™ + - — 48u + 72)

(u +u? +u41)(u’ —u’® +2u* — 203 + 20 — 2u + 1)

C10
(M 2ut 4 2u 1)

o (u* — 2u® + 3u? —u+ 1) (u® — 3u® + 4u* — 2u® + 1)
C(utt = 22u 4 = 2u 1)

1o (u* +u? +u41)(u® —u® +2u* — 20 + 20 — 2u + 1)

(M —2ut = 2u 1)

18



V. Riley Polynomials

Crossings Riley Polynomials at each crossing
¢ ((y — D)) (y* +79y* + - + 63y + 1)
ca, C4 ((y =)'y = 5y™ + - =5y + 1)
cs3,Cr yO(yM — 63y* + ... — 1.73015 x 107y + 1048576)
cs (' +20° + o> + 5y + 1)(y° —¢° + 4y* — 29° + 8y” + 1)
(y™ —10y*® + -+ - + 42582y + 3721)
Co. 10 (' +2¢° + 39" +y + (% +35° + 4" +29° + 1)
Syt 22yP 2y 4+ 1)
cs (' +20° + 39> +y + 1)(y° +3y° +4y" +24° + 1)
(Y™ 118y™ + - -+ 59158715268238y + 16365398703889)
co W= +20 =1’ =’ + 27 + Ty +4)
S(y* - 18y™* 4 -+ — 39312y + 5184)
o (" +20° + Ty + 5y + (" —y° + 49" — 29" +8y° + 1)
M2y 4 22y + 1)
1o (' +20° + 39" +y + D" + 3" + 4" +20° + 1)

Sy + 58y 42y + 1)
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