12”0375 (K12n0375)

7\ 5 Linearized knot diagam
| ’“—) 3 6 8 9 2 11 3 12 5 6 9 7
K &12‘)“1. /

7
M/ Solving Sequence
s ’ 26>310>11>7—>8—>1—>5—>9—4 — 12 >> C3,C8,C11
C2 Cio Ce Cr

C1 Cs Cg C4 C12
A knot diagranﬂ

Ideals for irreducible component#ﬂ)f Xpar

I = (3390 — 3935u!® 4 - .- 4+ 809b + 2456, —1439u'® + 6826u'® + - - - + 24274 + 13155,
u?® —8u' + - 4 12u — 3)
= {(-ua—9’+ - —a—15 —5u’a —u’ + - —Ta — 3,
u'® 4+ 20 + u® — 3u” — 2u® 4 2u° + 3ut — 2u® —u? + 2u + 1)
Iy = (2u'® + 9u® + 14u® + u” — 2408 — 23u® + 11u* + 290> + Tu® +b — 13u — 5,
—3ut® — 140° — 2208 + 420 + 38u° — 22u* — 50u® — 9u® + a + 24u + 7,
urt 4+ 5ut + 9u® + 3u® — 13u” — 17u® 4 2u® 4 18u* + 9u® — 6u* — 5u — 1)
=0 +b-1,a+1, u—1)

I'={a, b+1, v—-1)

* 5 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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I. I* = (339u'® — 3935u'® + - - . 4 809b + 2456, —1439u'? 4 6826u’® + -

2427a + 13155, w20 — 8ul? + ... 4+ 12u — 3)

(i) Arc colorings

= )
)
)

0.592913u!? — 2.81253u'® + - - - + 12.5904u — 5.42027 )

ag =

—0.419036u' + 4.86403u'® + - - - + 14.5278u — 3.03585

0.592913u!'? — 2.81253u'® + - - - + 12.5904u — 5.42027
1.53276u' — 10.3375u'® + - - - — 6.86279u + 2.75649

—1.20231u' 4 7.31685u'® 4 - - - — 4.78451u + 3.02596 )

ar = ( 1.03585u'? + 7.02967u'® + - - - + 3.81211u — 0.846724

—2.01937u 4 15.3379u'8 + - .. 4 15.4157u — 3.03214
2.30161u'? — 16.5600u'® + - - - — 16.4536w + 3.60692

—u +1)
!

—0.918830u'? + 5.81788u!® + - - - + 10.5979u — 4.16316)

ag =

ay =

as =

<

a9 = \ —1.93078u'? + 13.4944u!8 + - - - + 12.5352u — 1.77874

—0.952616u' + 6.38607u!'® + - - - +9.11042u — 2.28307
0.817058u'? — 8.02101u'® + - - - — 20.2002u + 6.05810

0.753605u' — 5.80758u'® + - - - — 4.77421u + 2.27194
a12 = \ —1.60939u10 + 12.5043u® + - - - 4+ 19.8059u — 5.39431

aq =

(ii) Obstruction class = —1

_ 27 4 12 2682
(iii) Cusp Shapes = —2ZTy!9 4 4009,,18 4 ... 4 33642, _ 3268

-+



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing

! u? +8u'® + -+ 150u + 9

C2,C5 w0+ 8+ —12u—3

c3,C7 u? =2 w41

C4,Cy u? —8u® .+ 3u+1

Cg, C10 w0+ 6u® -+ 9u+1

cg,C11 w0 =t 1203
c12 u?® 4 210" + - - 4 6656u + 512




(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing

1 y? + 16y + .- — 5202y + 81

c2,Cs y?0 — 8yl + ... — 150y + 9

cs,cr y?0 — 28y Ty + 1

€4, Co y? — 16y + - + 5y + 1

C6, C10 Y+ 12y =21y + 1

cs, C11 0 11yt - 132y + 9

12 y?0 — 9yt 4 ... — 2621440y 4 262144




Solutions to I}

(vi) Complex Volumes and Cusp Shapes

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

Cusp shape

u= 0.739766 4 0.8106271
a = —0.332052 — 0.8630551
b= —1.178040 — 0.1818451

—1.201950 +- 0.6702811

—8.29063 + 0.064661

u= 0.739766 — 0.8106271
a = —0.332052 4 0.8630551
b= —1.178040 + 0.1818451

—1.201950 — 0.6702811

—8.29063 — 0.064661

u= 0.579374 4 0.9353721
a = —1.121180 — 0.3635831
b= —0.996152 + 0.7788411

6.00051 — 2.907621

—6.41870 + 3.356621

u= 0.579374 —0.9353721
a = —1.121180 + 0.3635831
b= —0.996152 — 0.7788411

6.00051 4 2.907621

—6.41870 — 3.356621

u= 0.725363
a= 0.248162
b= —0.655437

—1.32826

—7.40410

u = —0.641694 4 0.2810211
a= 1.66993 —0.146771
b= 10.666818 — 0.2290801

2.15316 + 3.418191

1.21797 — 1.449991

u = —0.641694 — 0.2810211
1.66993 + 0.146771
0.666818 + 0.2290801

2.15316 — 3.4181971

1.21797 + 1.449991

u = 1.009590 + 0.8388511
1.119650 + 0.3096401
1.50399 — 1.020711

—1.88231 — 6.918351

—9.67007 4 4.451501

u=1.009590 — 0.8388511
a= 1.119650 — 0.3096401
1.50399 + 1.020711

—1.88231 + 6.918351

—9.67007 — 4.451501

u= 0.522186 + 0.2744341
0.715817 + 0.4934791
b= 10.035362 — 0.9301261

—0.818282 — 1.0205001

—8.50734 4 6.765811




Solutions to I}

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

Cusp shape

0.522186 — 0.2744341
a= 0.715817 — 0.4934791
0.035362 + 0.9301261

—0.818282 +- 1.0205001

—8.50734 — 6.765811

u= 0.82856 + 1.189031
a= 0.665734 4 0.8362471
1.275630 + 0.1884131

1.33376 + 6.293841

—5.85142 — 3.792791

u= 0.82856 — 1.189031
0.665734 — 0.8362471
1.275630 — 0.1884131

1.33376 — 6.293841

—5.85142 4 3.792791

u= 128182+ 0.74255]
a= 0.465354 4 0.4275191
1.176510 + 0.0707241

3.78911 — 3.439121

—5.47667 4 2.616891

uw= 1.28182 — 0.742551
a= 0.465354 — 0.4275191
1.176510 — 0.0707241

3.78911 + 3.439121

—5.47667 — 2.616891

1.14224 + 0.956561
a = —1.149420 — 0.3233551
b = —1.65497 + 0.803091

0.28633 — 13.952501

—7.83055 + 7.442471

uw=1.14224 — 0.956561
a = —1.149420 + 0.3233551
b= —1.65497 — 0.803091

0.28633 + 13.952501

—7.83055 — 7.442471

u = —1.65206 + 0.051621
a = —0.199755 — 0.4099021
b= —0.127470 — 0.2539351

—9.08165 + 2.302661

—5.04461 + 4.857631

u = —1.65206 — 0.051621
a = —0.199755 + 0.4099021
b= —0.127470 + 0.2539351

—9.08165 — 2.302661

—5.04461 — 4.857631

u = —0.344930
a = —2.91630
b= —0.747935

—1.47402

—6.85190




II.
Iy = (—u?a—9u°+-.-—a—15, —5u’a—u’+---—7a—3, u'%+2u’+-. . 42u+1)

(i) Arc colorings

o ()

ag =

ag =
ayp =
a5 =

a9 = \3u? + 4u® — 9u® + w® + Tut + 4w + au — 10u® + 3u+5

6u’a +u® + -+ 10a + 2
%uga—%ug—i—---—l—ga—&—%

3ula+u + -+ 5a+2
a1z =

1.9 1,9 ... _1,_1
2ua+2u+ 50

L9 =39 .. 41y 5
U a— 35U+ +50—3 >
a4 =

2

(ii) Obstruction class = —1

(iii) Cusp Shapes = —11u" — 17u® + 37u® + 3u® — 35u* — 20u® + 38u? — 3u — 35



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
“ (u'® + 2u® + 9u® + 1507 + 28u’ 4 36u° + 35u* + 22u® + 15u? + 6u + 1)?
Ca, C5 (ut® — 2u® 4+ u® + 3u” — 2u® — 205 + 3ut + 203 —u? — 2u+1)2
c3,C7 w420t o — 190+ 61
C4,Co w0 —6u®+ - —15u+ 85
€6 C10 u? —3u' + - — 108u + 59
c8,C11 (ulo +3u® + 6u® + Tu” 4 9ub + 9u® + 10u* + 6ud + 5u® + 3u + 2)2
C12 (u— 1)20




(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
a (' 4+ 149" + - —6y +1)?
¢, Cs (510 — 29° + 998 — 1597 + 28¢5 — 36y° + 35y — 22¢° + 15y% — 6y + 1)2
3, C7 y?0 — 12910 + ... — 40987y + 3721
c4, Co y?0 — 12y + ... — 97975y + 7225
6, C10 y?0 +13y" + - + 76246y + 3481
cs, C11 (y' 0+ 3y” + - + 11y + 4)?
C12 (y — 1>




Solutions to I3

(vi) Complex Volumes and Cusp Shapes

V=1(vol + y=1C)

Cusp shape

0.975430 + 0.3206151
= —1.065150 + 0.2470501
= —1.63832 + 0.248141

—3.87176 + 0.600851

—13.31849 — 3.400411

= 0.975430 + 0.3206151
= 0.880921 — 0.9105301
= —0.559442 — 0.1827061

—3.87176 + 0.600851

—13.31849 — 3.400411

= 0.975430 — 0.3206151
= —1.065150 — 0.2470501
= —1.63832 — 0.248141

—3.87176 — 0.600851

—13.31849 + 3.400411

= 0.975430 — 0.3206151
= 0.880921 + 0.9105301
= —0.559442 + 0.1827061

—3.87176 — 0.600851

—13.31849 + 3.400411

= 0.541733 4+ 0.6706461
= 1.294850 — 0.3507261
= 1.70668 — 0.484491

—2.20007 — 4.586351

—7.79322 + 7.424301

0.541733 + 0.6706461
= —0.49398 4 2.096841
= 0.312809 + 0.2037251

—2.20007 — 4.586351

—7.79322 + 7.424301

= 0.541733 — 0.6706461
= 1.294850 + 0.3507261
= 1.70668 + 0.484491

—2.20007 + 4.586351

—7.79322 — 7.424301

0.541733 — 0.6706461
—0.49398 — 2.096841
0.312809 — 0.2037251

—2.20007 + 4.586351

—7.79322 — 7.424301

—0.876556 + 1.0260901
= —0.533352 + 0.6143181
—1.129040 — 0.3851871

6.17677 4 1.753401

—6.60526 + 0.850331

= —0.876556 + 1.0260901
= 1.221340 — 0.5566051
= 1.54773 4 0.264901

6.17677 4 1.753401

—6.60526 + 0.850331

10



Solutions to I3

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

Cusp shape

= —0.876556 — 1.0260901
= —0.533352 — 0.6143187
—1.129040 + 0.3851871

6.17677 — 1.753401

—6.60526 — 0.850331

—0.876556 — 1.0260907
= 1.221340 + 0.556605.1
1.54773 — 0.264901

6.17677 — 1.753401

—6.60526 — 0.850331

—0.580680 + 0.1333011
= —0.062064 + 0.5074601
0.18768 4 2.507401

—4.85763 + 3.932501

—20.2791 — 6.71391

—0.580680 + 0.1333017
—1.04621 + 3.044321
—0.411614 — 1.1280301

—4.85763 + 3.932501

—20.2791 — 6.71391

—0.580680 — 0.1333017
= —0.062064 — 0.5074601
0.18768 — 2.507401

—4.85763 — 3.932501

—20.2791 + 6.71391

—0.580680 — 0.1333011
—1.04621 — 3.044321
—0.411614 + 1.1280301

—4.85763 — 3.932501

—20.2791 + 6.71391

—1.059930 + 0.9223491
0.797570 — 0.2485751
1.51824 + 0.587191

5.57516 + 5.363971

—8.50388 — 6.505591

—1.059930 + 0.9223491
—0.993922 + 0.8034521
—1.53472 — 0.221141

5.57516 + 5.363971

—8.50388 — 6.505591

—1.059930 — 0.9223491
0.797570 + 0.2485751
1.51824 — 0.587191

5.57516 — 5.363971

—8.50388 + 6.505591

= —1.059930 — 0.9223491
= —0.993922 — 0.8034521
= —1.53472 + 0.221141

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

5.57516 — 5.363971

—8.50388 + 6.505591
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III.
Iy = 2u'°4+9u®+. - -+b—5, —3u'®—14u+- . -4+a+7, v +5u0+. .. —5u—1)

(i) Arc colorings

= )
)
)

3ul® + 1449 + 2248 — 42u — 38u® + 22u* + 50u® + 9u? — 24u — 7>

ag =

as =

-9’ +---+13u+5

3ut® + 1449 + 2208 — 4248 — 38u® +22u4+50u +9u? —24u—17
—2ut0 — 9y + -+ 1lu+ 4

10 4 549 + 9u8 4+ 3u” — 13u’ — 17u® + 2u* + 18u> + 9u? — Tu — 6

(
(
o=
a
ar = ( u10+4u +5u® — 2u” — 11u® — 6u® + 8u* + 9u® — 2u® — 4u )
("
(.
(
-
("

uw? + 4ud + 5u” — 2ub — 11u® — 6u* + 8u® + 10u? —2u—6>
ag =

—ud —ut+1
u? + 1)

)

ay =

as =
40 +18u% + - —29u — 9

—5u? — 9u® — 3u” + 13ub + 16u® — 4u* — 18u> — 6u® +8u+3

— 4 — 4ud + 5u7 +13u6+2u515u49u3+8u2+8u4>

ag =

a4 = u10—|—4u + 5u8 71148 — 6u® + 8u* + 10u® — u2 — 5u

—u'% — 5% — 9u® — 3u” + 13ub + 17u® — 3u* — 2003 — 1002 +8u + 7
aiz2 = fulo — 4 — 5u + 207 4 10u® 4 4u® — 9u* — 8ud + 3u? + 4du

(ii) Obstruction class =1

(iii) Cusp Shapes
=00 + 60 + 10u® — u” — 24u8 — 21u® + 17u* + 35u3 + 5u? — 26u — 14

12



(iv) u-Polynomials at the component

13



Crossings

u-Polynomials at each crossing

c1 utt — 7wt 4+ 13u — 1

2 ut +5u0 4 —Bu— 1

s a0 4 Gu— 1

¢4 ult Fut? —u® —2u® — 5u” 4408 + 1207 —dut + B+ 5u — 1
¢ utt =5l 4 —Bu 41

6 utt 4wt 4 50 + 5u® + 9u” + 8u’ 4 6u° — ud — 6u? — 2u — 1
¢ u + ' 4 bu+ 1

Cs utt — 4w 4 4 15u — 5

€9 u't —ut® —u® 2% — 5u” — 4ub 4 120° + dut +ud - 5u? + 1
10 ult — ul® 4+ 50 — 508 + 9u” — 8ub + 6u® — w4+ 6u% — 2u + 1
c11 ult + 40t o 15u+ 5

c12 ut = 3u' —u® + 8u” + 8u’ + 10u” — 13ut — 17u® — 8u® + 11lu+5

14
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(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
c1 gty 11y — 1
€2, 5 yt =Ty 413y -1
c3, 07 Yyt Tyl 8y 1
C4, Co yt =3y 10y — 1
C6, C10 gt 9yt 8y — 1
cs; C11 y't 4+ 8yt + - — 65y — 25
C12 y't =9y 4 4201y — 25

16



Solutions to I3

(vi) Complex Volumes and Cusp Shapes

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

Cusp shape

0.888248 + 0.3488071
a= 1.094700 + 0.1663391
0.518352 + 0.1847141

1.62880 — 3.556051

—13.8351 + 4.88491

uw= 0.888248 — 0.3488071

a 1.094700 — 0.1663391 1.62880 + 3.556051 | —13.8351 — 4.88491
b= 0.518352 — 0.1847141

u = 0.865988

a = —0.906257 —2.51061 —16.1470

b = —0.420586

u = —0.794068 + 1.0515407
a = —1.013640 + 0.5719901
b= —1.35569 — 0.458951

7.94404 + 2.783441

—1.36367 — 2.553651

u = —0.794068 — 1.0515401
a = —1.013640 — 0.5719901
b= —1.35569 4 0.458951

7.94404 — 2.783441

—1.36367 + 2.553651

uw = —1.12350 + 0.92492]
a= 0.823218 — 0.5467321
b= 1.52074 + 0.250181

6.92380 + 4.419891

—2.52937 — 2.983441

uw = —1.12350 — 0.924921
a= 0.823218 + 0.5467321
b= 1.52074 — 0.250181

6.92380 — 4.419891

—2.52937 + 2.983441

u = —1.56100 4 0.064491
a = —0.120564 + 0.2497101
b= —0.383171 + 0.6646421

—9.38029 — 2.742261

—13.9541 + 7.12061

u = —1.56100 — 0.064491
a = —0.120564 — 0.2497101
b= —0.383171 — 0.6646421

—9.38029 + 2.742261

—13.9541 — 7.12061

u = —0.342676 + 0.1544681
a= 116941 — 2.734981
b= 0.41006 + 1.604241

—4.21611 + 3.799631

—5.24446 — 3.202791

17



Solutions to I3

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

Cusp shape

U
a
b

= —0.342676 — 0.1544681

1.16941 + 2.734981
0.41006 — 1.604241

—4.21611 — 3.799631

—5.24446 + 3.202791

18



IV.I* =b*+b—-1,a+1, u—1)
4

(i) Arc colorings

= (o)

ayp =

as =

(ii) Obstruction class =1

(iii) Cusp Shapes = —7

19



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
2
C1,C2,Cq (U,—l)
2
C3,Cq u—u—1
1 2
C5, €10, C12 (u+1)
2
c7,Co u”+u—1
2
€8, C11 U

20



(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
C1,C2,C5 (y_ 1)2
Ce6, C10, C12
C3,C4,C7 y2_3y+1
Cy
2
€8, C11 Y

21



(vi) Complex Volumes and Cusp Shapes

Solutions to I} V—1(vol ++/=1CS) Cusp shape
u = 1.00000
a = —1.00000 —3.28987 —7.00000
b= 10.618034
u = 1.00000
a = —1.00000 —3.28987 —7.00000
b= —1.61803

22



V.I? ={(a, b+1, v—1
1

(i) Arc colorings

= (o)

a1l =
0
1
-1
ag —
1
ayp = 0

as =

(ii) Obstruction class = —1

(iii) Cusp Shapes = —6

23



(iv) u-Polynomials at the component

Crossings

u-Polynomials at each crossing

C1,C2,Cs5

g, C11

C3,C4,Cq
C7,C9, C10

C12

u—+1

24



(v) Riley Polynomials at the component

Crossings

Riley Polynomials at each crossing

C1,C2,Cs5

g, C11

C3,C4,Cq
C7,C9, C10

C12

25



(vi) Complex Volumes and Cusp Shapes

Solutions to I} V—1(vol +/=1CS) Cusp shape
v = 1.00000
a= 0 —1.64493 —6.00000
b = —1.00000

26



VI. u-Polynomials

Crossings u-Polynomials at each crossing
o u(u — 1)*
(' 200 4+ 9u® + 1507 4 28u® + 36u° + 35ut + 2203 + 15u® + 6u + 1)2
(M =T 4+ 13w — 1) (0?0 + 8ut? 4+ 150u + 9)
. u(u—1)?
(' =20 +u® 4+ 3u” — 208 — 2u® 4 3ut + 20 — u? — 2u+ 1)?
(utt 45t 4 ~—5uf1)(u20+8u19+~-—12u73)
c3 (u+1)(u? —u— 1) —u®+- +6u—1)(u*® —2u" + -+ u+1)
(W 420 4 - — 19u + 61)
r (u+1)(u? —u—l)
(Mt ut? —u® = 20® - 5u” 4 4 1200 — 4t w4 Bu? - 1)
c(u® —8ur® -+ 3u+ 1) (u* — 6u® - — 15u + 85)
cs u(u + 1)*
(' =20 + u® + 3u” — 208 — 2uP 4 3ut + 2u — u? — 2u+ 1)?
(ut = 50t 4 5u+1)(u20+8u19+-~-— 12u — 3)
co (u—1)*(u+1)
(u ' + 50+ 5u® + 9u” + 8ul + 6u® — uP — 6u® — 2u — 1)
(w0 6u 4 9u 4 1) (w0 - 3ut® 4 - — 108u + 59)
cr (w+ 1) +u—1Dr + a0+ F6u+ 1) — 20+ Fut1)
(w420t 4 — 19u + 61)
cg ud (u' 4 3u® + 6u® + Tu” + 9u® + 9u® + 10u* + 6u® + 5u? + 3u + 2)?
S(uM = 4ut® + 4 15u = 5) (W — Tut® 4 4 12u — 3)
‘o (u+1)(u? +u—1)
(= ut® —w® 4 208 - 5u” — 40 4 1208 + 4t +ud - 5u? 1)
c(u® = 8ur® -+ 3u+ 1) (u*® — 6u® - — 15u + 85)
(u+ D)™ —u® 4 =204 1)
(W +6ut 4+ 9u A+ 1) (u® — 3ut - — 108u 4 59)
e11 ud (u'® + 3u® + 6u® + Tu” + 9u® 4 9u® + 10u* + 6u> + 5u? + 3u + 2)?
St 4t e 15+ 5) (0™ = Tu e 12u - 3)
(u—1)*(u+1)°
C
2 (M = 3010 — u® + 8uT + 8uS + 10u® — 13ut — 17u® — 8u2 + 11u + 5)
(w210t + - 4 6656u + 512)




VII. Riley Polynomials

Crossings Riley Polynomials at each crossing
c1 yly— 12" + 149" + - — 6y + 12 (" + 40+ — 11y — 1)
(0 + 16y 4 - - — 5202y + 81)
o yly —1)°
2,065
(" = 2y” + 9y° — 159" 4+ 28y° — 36y° + 35y — 22° + 15y% — 6y + 1)*
Mt =Tyt 13y — 1) (%0 — 8yt + - — 150y + 9)
cs,C7 (y =" =3y + D" =Ty + -+ 8y —1)(y*° — 28y + -+ Ty + 1)
(20 — 129" 4 - — 40987y + 3721)
c1, o (=D =3y + Dy =3y +- + 10y — 1)
Sy =16y 4 -+ 5y + 1) (5% — 12y + - - - — 97975y + 7225)
€65 C10 (=D + 9"+ =8y =D + 12y +--- =21y + 1)
(0 + 13y 4 -+ 76246y + 3481)
cs, c11 v+ 3y o+ 1y +4)%(y" 4+ 8y™ + - — 65y — 25)
(0 + 11y 4 — 132y + 9)
c12 ((y = D*)(y'" = 99" + - + 201y — 25)

(%0 — 9yt 4 - — 2621440y + 262144)
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