12a1985 (K12a1985)

(—\ Linearized knot diagam
RN KRR
(’\”’ ) 5 10 8 9 12 1 11 4 2 3 7 6

Ny

\ Solving Sequence
A knot dia 512%6ﬁ14’2ﬁ79*10ﬁ468ﬁ3ﬁ11%>02,07,010
granﬂ Cs C12 C1 Cg Cg Cy Csg C3 C11

Ideals for irreducible component#ﬂ)f Xpar

= {(—u®+2u*? 4+ b—1, —Tu®B +13u* + -+ 22— 12, v** —3u® + .- — 6u —2)
I} = (—10u®a + 21u'® + - — 17a + 30, —2u'®a 4+ 2u'® + -+ — 2a + 2,
u +ut? — 5ut? — 4ut + 1000 + 5u® — Tu® + 20" — 40’ — 8u® + 8ut + 2u® — 2u® + 3u — 1)
Y= (b+1, 2u® — 3u® + 3a — 3u + 3, u* — 3u® +3)
I'=®-1, —v*+a+tu+1, v* —u?-1)

I ={a, b+1, v+1)

* 5 irreducible components of dim¢ = 0, with total 61 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. If =
(—u?+2u?2 4. .. +b—1, —Tu?3+13u?2+...42a—12, u?*—3u?3+...—6u—2)

(i) Arc colorings

0
a2 = \u
1
ag — u2
—Uu
a1 = \—ud+u
ud — 2u
az = \—ud+u
—uZ+1
ar = \ —yt + 22
%u%—?u”—i— + 327u+6
ag = u? —2u* + .-+ 5u+1
Su — Sy 4. 4 But4
a0 =\ u®® —2u*+-- +4u+1
—%u23+1u22+~-~—12—7u2 %u
a4 = uB —u2 4 du+1
—u® + 3ub —3ut +1
ag = \ —u!0 4+ 408 — 5u8 + 3u?
—%u23+%u22+--~—12—3u—1
az = 2?3 —3u?? 4+ .- +12u+3

w® —2ud +u
a11 = \u” —3u® +2u +u

(ii) Obstruction class = —1

(iii) Cusp Shapes
=2u?! — 160 — 6u'® + 54u'” + 4200 — 82u'® — 120t + 4u' + 148u'? + 172u'! +
4019 — 204u° — 204u® — 20u” + 146ub + 168u® + 66u* — 40u® — 76u2 — 56u — 12



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
€1,C7,C11 u? 4 9u? 4+ .. — 194u — 22
C2,C3,C
2,C3,04 U24+U23+"'—U,+1
€8, €9, C10
Cs5,C6, C12 u? —3u* 4. —6u—2




(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
c1,C7,C11 y* 4 25y% oo 4 1744y 4 484
C2,C3,C4 y24_33y23+_3y+1
€8, C9, C10
Cs5,Cp, C12 y24—19y23+--~+32y+4




Solutions to I}

(vi) Complex Volumes and Cusp Shapes

V—1(vol + y/=1CS)

Cusp shape

u = —0.067210 4 0.9181731
a= 2.61385—0.535921
b= —1.64955 — 0.333681

—18.9666 + 8.24661

9.52974 — 3.638121

u = —0.067210 — 0.9181731
a= 2.61385+0.535921
b= —1.64955 + 0.333681

—18.9666 — 8.24661

9.52974 + 3.638121

u = —0.810234 4 0.40141471
a= 0.839601 — 0.6315741
b= —1.60712 + 0.056361

10.53670 — 0.395811

6.64151 — 1.210191

u = —0.810234 — 0.40141471
a= 0.839601 + 0.6315741
b= —1.60712 — 0.056361

10.53670 + 0.395811

6.64151 4+ 1.210191

u = —0.005460 + 0.8318381
a = —1.165050 — 0.2416771
b= 0.554556 + 0.4027811

5.61187 + 1.45036.1

4.65438 — 4.775751

u = —0.005460 — 0.8318381
a = —1.165050 + 0.2416771

5.61187 — 1.450361

4.65438 +4.775751

b= 0.554556 — 0.4027811

u = —1.21253

a = —0.256764 —2.69200 —0.296190
b= 0.409349

u = —0.310605 + 0.6872721
a=—1.79744 + 1.271891
b= 1.58804 + 0.141101

12.05890 +- 4.455841

8.65503 — 4.307381

u = —0.310605 — 0.6872721
a=—1.79744 — 1.271891
b= 1.58804 —0.141101

12.05890 — 4.455841

8.65503 + 4.307381

u= 1267450+ 0.1193061
a = —0.465945 — 0.9737381
b= 0.187464 — 0.5438251

—4.27340 — 2.360491

—6.43774 4 5.770011




Solutions to I}

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

Cusp shape

1.267450 — 0.1193061
—0.465945 + 0.9737381
0.187464 + 0.5438251

—4.27340 + 2.360491

—6.43774 — 5.770011

—1.227700 + 0.4690981
—1.142420 + 0.5220041
1.66590 — 0.306461

16.9366 — 3.30771

6.61436 + 0.331271

—1.227700 — 0.4690981
= —1.142420 — 0.5220041
1.66590 + 0.306461

16.9366 + 3.30771

6.61436 — 0.331271

—1.264550 + 0.3723401
0.346462 — 0.3207461
—0.563190 + 0.3415931

1.70636 + 2.875491

0.74677 + 1.380681

—1.264550 — 0.3723401
0.346462 + 0.3207461
= —0.563190 — 0.3415931

1.70636 — 2.875491

0.74677 — 1.380681

1.274190 + 0.3791721
0.955758 + 0.6048431
—0.541567 + 0.4626441

1.63700 — 5.802731

0.52316 + 7.892951

1.274190 — 0.3791721
0.955758 — 0.6048431
—0.541567 — 0.4626441

1.63700 + 5.802731

0.52316 — 7.892951

1.378330 + 0.2364001
—0.10842 4 1.664071
—1.52672 4 0.179121

6.69086 — 7.695271

3.83110 + 5.369351

1.378330 — 0.2364001
—0.10842 — 1.664071
—1.52672 — 0.179121

6.69086 + 7.695271

3.83110 — 5.369351

1.333410 + 0.4257561
—1.31381 — 1.827361
= 1.62816 — 0.350301

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

16.1301 — 13.05261

5.84267 + 6.209151




Solutions to I}

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

Cusp shape

u= 1333410 — 0.4257561
a = —1.31381 + 1.827361
b 1.62816 + 0.350301

16.1301 + 13.05261

5.84267 — 6.209151

u = 1.40803
a= 110728
b= 1.49513

3.58125

2.27540

u = —0.165371 + 0.3209761
a= 0.812144 — 0.2538901
b= —0.188218 — 0.3177761

0.012470 + 0.7427181

0.40941 — 9.385381

u = —0.165371 — 0.3209761
a= 0.812144 4 0.2538901
b= —0.188218 + 0.3177761

0.012470 — 0.7427181

0.40941 + 9.385381




IL. I} = (—10u'3a + 21u™® + .-+ — 17a + 30, —2u'®a 4+ 2u'3 + ... — 2a +
2, ut +ul® +... +3u—1)

(i) Arc colorings
1
as
a2 = )

ag —

ayp =

-
(v
(%)
(u‘j“)
.
( a
o=
(
g
(

ag =

0.526316au'® — 1.10526u'3 + - - - + 0.894737a — 1.57895)

0.526316au'® — 0.105263u'® + - - - + 1.89474a — 0.578947
0.368421au'® — 1.47368u"® + - - 4+ 0.526316a — 1.10526

0.105263au'® — 0.421053u'3 + - - - 4+ 1.57895a + 0.684211 >

ag =

0.631579%au™® + 0.526316u' + - - - — 0.473684a + 1.89474

—u® +3uf —3ut+1 >

ag = w0 + 448 — 5ub + 3u?

0.736842au'® — 0.947368u'® + - - - 4 2.05263a — 1.21053
0.210526au'® 4 0.157895u'® + - - - + 0.157895a + 1.36842

u? —2ud +u
@11 = \ " —3u® +2u +u

(ii) Obstruction class = —1

asz =

(iii) Cusp Shapes
= —4u'? 4+ 2000 — 4u° — 36u® 4+ 16u” + 12u8 — 20u® + 36u* — 4u3 — 28u? + 20u — 6



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing

14 1 2

€1,C7,C11 (u't —3ul® 4+ —5u+1)

C2,C3,C

2,C3,04 u28+u27+..._38u+7

€8, C9, C10
14 1 2

s, Cg, C12 (u +ul® 4+ 4 3u—1)




(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
€1, 7,11 (Y + 17y 4~y +1)?
€2,63,¢4 y?® — 25y°7 + - — 3040y + 49
€8, C9, C10
C5,C6, C12 (y" —11y" + - — By +1)?
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Solutions to I3

(vi) Complex Volumes and Cusp Shapes

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

Cusp shape

u = 0.021800 4 0.9019521
a = —1.047000 + 0.5627301

b= 0.653487 — 0.9909651

12.94110 — 3.264991

8.09314 + 2.490041

u = 0.021800 4 0.9019521
3.03667 + 0.278911
b= —1.57846 + 0.107461

a =

12.94110 — 3.264991

8.09314 + 2.490041

u = 0.021800 — 0.9019521
a = —1.047000 — 0.5627301
b= 0.653487 + 0.9909651

12.94110 + 3.264991

8.09314 — 2.490041

u = 0.021800 — 0.9019521
a= 3.03667 —0.278911
b= —1.57846 — 0.107461

12.94110 + 3.264991

8.09314 — 2.490041

u = 1.126450 4 0.1760781

a= 0.285171 + 0.7744181 1.87700 — 0.852241 4.40198 + 0.387121
b= 0.882087 + 0.4700651
u = 1.126450 4 0.1760781
a= 1.55549 + 1.187301 1.87700 — 0.852241 4.40198 + 0.387121

b= —1.287820 + 0.1322161

u = 1.126450 — 0.1760781
a= 0.285171 — 0.7744181 1.87700 + 0.852241 4.40198 — 0.387121
b= 0.882087 — 0.4700651
u = 1.126450 — 0.1760781

1.55549 — 1.187301
b= —1.287820 — 0.1322161

a =

1.87700 + 0.852241

4.40198 — 0.387121

= —1.28972
0.697582

—2.27008

—4.70520

= —1.28972
—1.30932

U

a

b= 1.06109
U

a=

b= —-0.136131

—2.27008

—4.70520

11



Solutions to I3

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

Cusp shape

= —1.279790 + 0.2237851
= 0.007778 4+ 1.2982901
0.368198 + 0.6267531

0.31026 + 4.882561

0.31401 — 6.443371

—1.279790 + 0.2237851
0.57163 — 1.698961
—1.287520 — 0.1565221

0.31026 + 4.882561

0.31401 — 6.443371

= —1.279790 — 0.2237851
0.007778 — 1.2982901
0.368198 — 0.6267531

0.31026 — 4.882561

0.31401 + 6.443371

—1.279790 — 0.2237851
0.57163 + 1.698961
—1.287520 4 0.1565221

0.31026 — 4.882561

0.31401 + 6.443371

1.264560 + 0.4375041
—0.212178 4- 0.2414751
= —0.697903 — 0.9685841

9.09089 — 1.519341

4.87778 + 0.648401

1.264560 + 0.4375041
—1.68041 — 0.875641
1.57724 +0.071541

9.09089 — 1.519341

4.87778 + 0.648401

1.264560 — 0.4375041
—0.212178 — 0.2414751
—0.697903 + 0.9685841

9.09089 + 1.519341

4.87778 — 0.648401

1.264560 — 0.4375041
—1.68041 + 0.875641
1.57724 — 0.071541

9.09089 + 1.519341

4.87778 — 0.648401

—1.299190 + 0.426336.1
1.125940 — 0.7414481
—0.608008 — 1.0000401

8.82756 + 8.014861

4.36796 — 5.374271

—1.299190 + 0.426336.1
—1.69482 + 1.509991
1.56993 + 0.139791

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

8.82756 + 8.014861

4.36796 — 5.374271

12



Solutions to I3

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

Cusp shape

uw = —1.299190 — 0.4263361
a= 1.125940 + 0.7414481
b = —0.608008 + 1.0000401

8.82756 — 8.014861

4.36796 + 5.374271

uw = —1.299190 — 0.4263361
a = —1.69482 — 1.509991
b= 1.56993 —0.139791

8.82756 — 8.014861

4.36796 + 5.374271

u= 0.129663 + 0.5837151
a= 0.574640 + 0.6453531
b = —0.582162 + 0.5577041

4.64212 — 1.986381

7.34408 + 5.08636.1

u= 0.129663 + 0.5837151
a = —2.71168 — 0.961451
b= 1.309070 — 0.0396501

4.64212 — 1.986381

7.34408 + 5.08636.1

u= 0.129663 — 0.5837151
a= 0.574640 — 0.6453531
b = —0.582162 — 0.5577041

4.64212 + 1.986381

7.34408 — 5.086361

0.129663 — 0.5837151
a = —2.71168 + 0.961451

u =

4.64212 + 1.986381

7.34408 — 5.086361

b= 1.309070 + 0.0396501

u= 0.362713

a= 10.600452 2.55923 —2.09270
b= —1.15455

u= 0.362713

a= 2.38882 2.55923 —2.09270
b= 0.593309

13



III. I = (b+ 1, 2u® — 3u? + 3a — 3u + 3, u* — 3u? + 3)

(i) Arc colorings

(ii) Obstruction class =1

(iii) Cusp Shapes = 4u?

14



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
c1,C7,C11 u* +3u?+3
4
Co, Cg (u — 1)
CSaC4aCQ (U+1)4
C10
Cs5,Cg, C12 ut —3u?+3

15



(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
2 2
C1,C7,C11 (y +3y+3)
C2,C3,C4 (y_ 1)4
€8, C9, C10
Cs5,C6, C12 (y2 - 3y+3)2

16



Solutions to I3

(vi) Complex Volumes and Cusp Shapes

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

Cusp shape

1.271230 + 0.3406251
= 0.696660 + 0.1320801
= —1.00000

3.28987 — 4.059771

6.00000 + 3.464101

= 1.271230 — 0.3406251
= 0.696660 — 0.1320801
= —1.00000

3.28987 +4.059771

6.00000 — 3.464101

= —1.271230 + 0.3406251
= 0.30334 — 1.599971
= —1.00000

3.28987 +4.059771

6.00000 — 3.464101

= —1.271230 — 0.3406251
= 0.30334 + 1.599971
= —1.00000

3.28987 — 4.059771

6.00000 + 3.464101

17



IV.I}=(b—-1, —u*+a+u+1, u*

(i) Arc colorings

(ii) Obstruction class =1

(iii) Cusp Shapes = —4u? + 8

18
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(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossin
Yy
C1,C7,C11 ut 4 u? -1
4
C2,C8 (u + 1)
CSaC4aCQ ((LL* 1)4
C10
2 1
Cs5,C6, C12 U —u —

19



(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
C1,C7,C11 (y2+y_ 1)2
C2,C3,C4 (y_ 1)4
€8, C9, C10
Cs5,C6, C12 (y2 —Yy—- 1)2

20



(vi) Complex Volumes and Cusp Shapes

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

U= 0.7861511

a = —1.61803 — 0.78615] 7.23771 10.4720
b= 1.00000
U = —0.7861511

a = —1.61803 4+ 0.786151 7.23771 10.4720
b= 1.00000

u= 1.27202

a = —0.653986 —0.657974 1.52790
b= 1.00000

u = —1.27202

a= 1.89005 —0.657974 1.52790
b= 1.00000

21



V.I? ={a, b+1, v+ 1)

(i) Arc colorings

ayp =

(ii) Obstruction class =1

(iii) Cusp Shapes = 12

22



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
€1, Cs5, Ce u
C7,C11, C12
Ca, C8 u—1
C3,C4,Cy u+1
€10

23



(v) Riley Polynomials at the component

Riley Polynomials at each crossing

Crossings
C1,C5,Cq Y
C7,C11,C12
C2,C3,C4 y— 1
C8, C9, C10

24



(vi) Complex Volumes and Cusp Shapes

Solutions to I} V—1(vol +/=1CS) Cusp shape
v = —1.00000
a= 0 3.28987 12.0000
b = —1.00000

25



VI. u-Polynomials

Crossings u-Polynomials at each crossing
c1, 67,11 w(ut +u? — 1) (u* + 3u® + 3)(u'* — 3u"® + - — 5u+1)?
(Ut 4 9u - — 194u — 22)

Ca, €8 (u—1D)(u+D* @ +u® + - —u+ D) +u* + - —38u+7)

€3,C4,C9 ((u— 1)4)(u + 1)5(u24 +u oyt 1)(u28 w2 4 —38u+ 7)
C10
4 2 4_ 2 14 13 2

cs, e, C12 uwu* —3u*+3)(u —u — D +u+--+3u—1)

(Ut = 3uP 4 —6u—2)

26



VII. Riley Polynomials

Crossings Riley Polynomials at each crossing
- y(@? +y— 17 +3y+ 37 + 17y 4~y + 1)
(yPt 4 257 4 -+ 1744y + 484)
DA (= 1))y - 33y 4+ = By + 1)(y* — 2697 + -+ — 3040y + 49)
€8, C9, C10
cs.cocrn | VWP =3y 30—y - 1PN - 11y 4 = By 1)

Syt =19y -+ 32y +4)

27



