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A knot diagranﬂ
Ideals for irreducible component#ﬂ)f Xpar

I = (150" + 52u™® + -+ b — 21, 210" + 5! + - 420 — 23, w0+ 50t 4w —2)

I = (2u'? — 20!t — 110! 4 8u® + 23u® — 5u” — 2208 — 13u® + 4u® + 16u® + 8u? + b —u — 2,
2ut? — 2utt — 1200 + 90° 4 28u® — 9u” — 3108 — 10w’ + 11u* + 20u® + 8u? + a — 6u — 5,
u'® — 2u'? — 5u't + 10u? 4 100 — 16u® — 13u” + 60’ + 12u® + 8u® — 4u® — Tu? — 2u + 1)

I = (w® —u* =20 —au+u? + b+ u+1, —u’a —4u° + duda 4+ u* + 116> + a® — 3au + u? — 2a — 4u — 6,
u® —u® — 3ut + 2u® 4+ 20 +u—1)

* 3 irreducible components of dim¢ = 0, with total 45 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/CATsSTAILs/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} =
(15ut?+52u8+. . .+ b—21, 2102+ 75u8+.. . +2a—23, u?°+5ul%+. .. +u—2)

(i) Arc colorings

0
a2 = \u
1
a5: u2
—10.5000u'® — 37.5000u'® + - - - — 17.5000u + 11.5000
ag = —15ut? — 5248 + ... — 224 + 21
%u19+%u18+”,+1721u7%
ag = \ 9y +30u!8 4 - +12u — 11
_%u19_L2£)u18+.___%u+%
ag = du'® +13u® + .- +6u—3
—Sul A8y Ty 4 T
ar = \ —6u'® —20u'® +. - —Tu+7
u
ailn = \u
—u?+1
asz = —'LL2
%u19+§u18+”_+%u_%
az = \ 319 + 12018 + .. 4+ Tu—5
—23u'? — 80u'® + .-+ — 34u + 27
a7 = \ =32u1% — 110u!® 4+ - - - — 45u + 42

—22.5000u' — 78.5000u'® + - - - — 33.5000u + 27.5000
ayp = —29u1 — 10008 + - - —41u + 39

(ii) Obstruction class = —1

(iii) Cusp Shapes
= —15u — 52418 + 51417 + 300016 — 63w — 689ult 4 302u3 + 905ur? — 1067ult —
777u'® 4+ 1394u° + 39u® — 722u” 4 587ub + 181u® + Tut + 174u> — 147u? — Ju + 12



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
! u?® 4+ 31u' + - —Bu+ 1
C2,C7,C12 W0+t —3u—1
C3,C4,C11 W0 45w —2
s, Cs8 u? — w4 —Tu 41
€6 C10 u? + 14u + - + 608u + 64
Co u?® — 26u'® + - — 494u — 599




(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
1 y?? —103y™ + - — 159y + 1
C2,C7,C12 y20—31y19+--~+5y—|—1
C3, 4, C11 y?0 —21y"? + ... — 61y +4
Cs,C8 y20+29y19+--~—55y+1
Ce €10 v + 6yt + - — 33792y + 4096
Co y?0 — 52y ...+ 2577254y + 358801




Solutions to I}

(vi) Complex Volumes and Cusp Shapes

V=1(vol + y=1C)

Cusp shape

0.537648 + 0.8585861
= 0.960669 — 0.0493421
= —0.558866 — 0.7982891

—14.2098 + 2.12391

—11.72729 4- 0.162451

= 0.537648 — 0.8585861
= 0.960669 + 0.0493421
= —0.558866 + 0.7982891

—14.2098 — 2.12391

—11.72729 — 0.162451

= 0.606622 + 0.8193681
= —0.914544 — 0.4193961
= 0.211143 + 1.0037601

—14.4361 — 7.67791

—11.74067 4 4.578731

= 0.606622 — 0.8193681
= —0.914544 + 0.4193961
0.211143 — 1.0037601

—14.4361 + 7.67791

—11.74067 — 4.578731

—1.223290 + 0.2297381
—0.518734 — 0.4484421
—0.737585 — 0.4294011

—1.41396 + 1.683791

—7.75011 4 2.587631

—1.223290 — 0.2297381
= —0.518734 + 0.4484421
= —0.737585 + 0.4294011

—1.41396 — 1.683791

—7.75011 — 2.587631

= —0.087774 4+ 0.6281451
0.205193 + 0.6545151
= 0.429141 — 0.0714421

2.02337 + 1.459001

—2.57228 — 5.207551

—0.087774 — 0.6281451
0.205193 — 0.6545151
0.429141 + 0.0714421

2.02337 — 1.459001

—2.57228 4 5.207551

1.382330 + 0.2132071
= —0.232569 + 0.1036411
0.343585 — 0.0936821

—2.65671 — 4.430531

—10.17327 4- 4.417881

1.382330 — 0.2132071
= —0.232569 — 0.1036411
= 0.343585 4 0.0936821

> Q& €|l & €|l & €| €| €| Q@ &l Q@ €|l & €|l & €| & &
I

—2.65671 4 4.430531

—10.17327 — 4.417881




Solutions to I V—1(vol + v/—1CS) Cusp shape
u= 1.43646
a= 0.235964 —6.53090 —14.6160
b= —0.338953

u = —1.51134 + 0.023361
a = —0.24536 — 2.151341

b

= —0.42108 — 3.245691

—7.13768 4 2.657281

—12.42433 — 2.063901

u = —1.51134 — 0.023361
a = —0.24536 + 2.151341

b

= —0.42108 + 3.245691

—7.13768 — 2.657281

—12.42433 4 2.063901

u = 0.418033 + 0.0953581
a = —0.16881 + 1.840751

0.246100 — 0.7533941

—0.61706 — 2.236091

—3.44792 4 0.636501

b

u= 0.418033 — 0.0953581
a = —0.16881 — 1.840751

= 0.246100 + 0.7533941

—0.61706 + 2.236091

—3.44792 — 0.636501

u = —1.56523 4+ 0.315961
a= 0.97491 — 1.390391

b

= 1.08666 — 2.484311

18.4230 + 2.22841

—14.3978 — 0.89921

u = —1.56523 — 0.315961
a= 0.97491 + 1.390391

b

= 1.08666 + 2.484311

18.4230 — 2.22841

—14.3978 4- 0.89921

u = —1.58137 4 0.278741
a = —0.51960 + 1.975591

b

= —0.27100 + 3.268961

17.8528 + 11.74921

—14.2038 — 4.75691

u = —1.58137 — 0.278741
a = —0.51960 — 1.975591

17.8528 — 11.74921

—14.2038 - 4.75691

b= —0.27100 — 3.268961
u = —0.387724

a = —0.818265 —0.639359 —15.5090
b= —-0.317261




II.

Iy = 2u'?—2u't+.. -4+ b-2, 202 —2u'' 4...-+a—5, u'®*—2u'?+. .. —2u+1)

(i) Arc colorings

—2ul2 424 + .. 4 6u+5
ag =

3ul2 —3ut + ... — By —
3u12—2u11—|—---—|—17u —3

—2u'? +3u 4+ +9u+5

(
(
(
(
ag = (—u12+2u11+-~+3u+1)
(-
(
(
(
(

ag =

23wl +. = 1Tu -7
oy 10 4 509 — 308 — 10u” + 9ud + Tu* — 6u? —4du —1

—u'? —ult . —15u —4
“Bu +ull+. —Tu+1

5u126u11+~~10u9>

a9 =

ar= \ 5ul? —4ul'+..- +u—6

—3ul?+3utt +- - +5u+5
a0 =\ —du? +4ult+ - +u+3

(ii) Obstruction class =1

(iii) Cusp Shapes
= —4u'? +9ut + 17610 —414° — 27u® + 5617 4 32’ — 11u® — 30u* — 2903 + 8u +12u—8



(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
! u' — 150 4+ 9u -1
€2 u +ut? 4+ 3u—1
c3,Cy uB =2+ —2u 41
Cs SR T I |
C6 SR SIS T |
c7,C12 u —u? 4 4 3ut1
cg SR SIS I |
9 u'® — 6utt — 8u® + Tu® + 3u” + 1668 — 2u° + 14ut — 3ud + 6u + 1
10 SR I |
c11 ut® + 20t 4 - 2u—1




(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
! Yyt =31y . — 15y — 1
C2,C7,C12 Yyt =15y oy —1
€3,C4,C11 Yyt =14y . F 18y — 1
Cs5,C8 y P syt =Ty 1
€6, C10 yB Ty 4 =By —1
Co B 12y 12y — 1




Solutions to I3

(vi) Complex Volumes and Cusp Shapes

V=1(vol + y=1C)

Cusp shape

u = —1.132140 + 0.1689861
a= 0.092976 + 0.3250551
b= —0.160192 — 0.3522961

—1.75574 4 2.591201

—12.09350 — 3.878771

u = —1.132140 — 0.1689861
a= 0.092976 — 0.3250551
b= —0.160192 + 0.3522961

—1.75574 — 2.591201

—12.09350 +- 3.878771

u = —0.189605 + 0.7713851
a= 0.646314 + 0.2863771
b= —0.343451 + 0.4442581

0.707606 + 0.9836657

—10.21762 — 1.589691

u = —0.189605 — 0.7713851
a= 0.646314 — 0.2863771
b= —0.343451 — 0.4442581

0.707606 — 0.9836651

—10.21762 + 1.589691

u= 1.27456
a=—2.12141
b= —2.70385

—10.1403

—16.1260

u = —0.596279 + 0.3931941
a = —0.433017 + 0.8670821
b= —0.082733 — 0.6872831

—1.18520 + 2.766881

—11.52015 — 6.830601

u = —0.596279 — 0.3931941
a = —0.433017 — 0.8670821
b= —0.082733 + 0.6872831

—1.18520 — 2.766881

—11.52015 4 6.830601

u= 1369650+ 0.3399791
0.746659 + 0.6969391
0.78571 4 1.208411

—4.20868 — 5.031121

—13.5740 + 4.74801

1.369650 — 0.3399791
a= 0.746659 — 0.6969391

—4.20868 4 5.031121

—13.5740 — 4.74801

b= 0.78571 — 1.208411

u = —1.51524

a = —0.421908 —12.9834 —12.2240
b= 10.639294

10



Solutions to I% V—=1(vol + /—1CS) Cusp shape

= 1.53980 4+ 0.140931

—0.10346 — 1.877631 | —8.24712 — 4.856351 | —12.41808 + 4.099701
0.10530 — 2.905771

1.53980 — 0.140931

= —0.10346 4 1.877631 | —8.24712 4 4.85635] | —12.41808 — 4.099701
= 0.10530 4 2.905771

U
a
b
U
a
b

u= 0.257830
a= 5.64437 —6.71567 —5.00350
b= 1.45529
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ImI. 13 = (u®* —u* —2u® —au+u?  + b+ u+1, —ua—4u’+---

6, u® —u® — 3ut +2u® +2u? +u —1)

(i) Arc colorings

a
ag = —u5+u4+2u3+au—u2—u—1)

u4a+u5—u3a—u4—u2a—u3+a—u

uta —ula —uwla+2u® —2u2 +a—3u—1
—wtut—vfa+ 2 au—uit+a—u—1

a9 = \ —yta— 25 +ula+2ut +3ud tau—u?—2u—1

3w +2ut +8ut +au—2u —a—5u—4
—2u® 4 2u* + 4uP + au — 2u? — 2u — 2

—uta -3 +uda+ut +ula+Tud —a—4u—2
—uta — 4P +uta+2ut + 8t +au—u? —3u—3

—2uta — 2u® + 2ua + 2u* + 2u?a + 2uP — 2a + u)

a9 =

a7 = —2uta + 2ula + 2u?a — 4ud + 4u? — 2a + Su+ 2

u4a+u5—u3a—u4—u2a—u3—|—a
a10 = \uta —vla —ula+2u® —2u2 +a—2u—1

(ii) Obstruction class = —1

(iii) Cusp Shapes = 4u? — 8u — 18

12
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(iv) u-Polynomials at the component

Crossings u-Polynomials at each crossing
1 u'? 4 21wt + - 4 44976 + 9409
C2,C7,C12 u'? —utt + o 4 68u+ 97
c3,C4, C11 (ub —u® — 3u® + 2u® + 2u® + u — 1)?
Cs, C8 u'? + Tutt £ — 48u — 23
¢, C10 (u— 1)12
Co u'? — 't 4+ — 320u + 239

13



(v) Riley Polynomials at the component

Crossings Riley Polynomials at each crossing
a1 Y2 — 37yt + ... — 144089092y + 88529281
12 11
C2,C7,C12 y o =21y 4. — 44976y + 9409
C3,C4, C11 (y® — 7y® + 17y* — 169> + 69° — 5y + 1)?
cs, Cg Y2+ 7ytt + - — 7180y + 529
€6, C10 (y—1)"
¢ 12 11
9 y° =33y +--- — 136816y + 57121

14



Solutions to I3

(vi) Complex Volumes and Cusp Shapes

V=1(vol + y=1C)

Cusp shape

u = —0.493180 + 0.5752881
a= 0.597504 — 0.1596551
b= —0.294522 + 1.2028701

—3.61949 4-1.972411

—12.57572 — 3.684781

u = —0.493180 4 0.5752881
a = —1.45815 + 0.738081
b= 0.202829 — 0.4224751

—3.61949 4-1.972411

—12.57572 — 3.684781

u = —0.493180 — 0.5752881
a= 0.597504 4 0.1596551
b= —0.294522 — 1.2028707

—3.61949 — 1.972411

—12.57572 4 3.684781

u = —0.493180 — 0.5752881
a = —1.45815 — 0.738081

—3.61949 — 1.972411

—12.57572 4 3.684781

b= 0.202829 + 0.422475]

u= 0.483672

a = —1.45315 —7.31859 —21.4170
b= —2.16590

u= 0.483672

a= 447804 —7.31859 —21.4170
b= 0.702848

1.52087 + 0.163101
a = —0.53855 — 1.909371
b= —0.74685 — 3.390231

u =

—10.27530 — 4.592131

—16.5811 4 3.20481

u= 1.52087+ 0.163101
a= 0.72182 + 2.151741
b= 0.50765 + 2.991731

—10.27530 — 4.592131

—16.5811 4 3.20481

u= 152087 —0.163107
a = —0.53855 + 1.909371
b= —0.74685 + 3.390231

—10.27530 4 4.592131

—16.5811 — 3.20481

uw= 1.52087 —0.163101
a= 0.72182 — 2.151741
b= 0.50765 —2.991731

—10.27530 4 4.592131

—16.5811 — 3.20481

15



Solutions to I V—1(vol ++/—=1CS) Cusp shape
u = —1.53904
a= 1.22065 —14.2398 —20.2690
b= 3.24620
u = —1.53904
a= 210923 —14.2398 —20.2690
b= 1.87863

16



IV. u-Polynomials

Crossings u-Polynomials at each crossing
01 (u'? + 21u't 4 -+ - 4 44976u + 9409) (u'® — 15u'? + - + 9u — 1)
(w4310t 4~ Bu 1)
Co (' —ut 4+ 68u 4+ 97)(uP + ut? 4 3u—1)
(P et 4+ = 3u—1)
cs, Ca (u —ud = 3ut 4+ 2u® + 2u? +u — 1)) (u'® — 20 4+ —2u+1)
(W 5t 4w —2)
cs (u? 4+ 7utt - —48u — 23) (! — w4 u—1)
(W =t = Tu 1)
Co (u =))W +u? 4+ u+1)(u?® + 14u'® + - - + 608u + 64)
er, C13 (u'? —u't o+ 68u+97)(u'? — w4+ Bu+ 1)
o (e T R [ )
cs (u? 4+ 7utt - —48u — 23) (P FutP - u 1)
(W =t = Tu 1)
co (u'? —utt 4+ - — 3200 + 239)
(u'® = 6utt — 8u® + Tu® + 3u” 4 16u’ — 2u° + 14ut — 3ud + 6u® + 1)
(u? —26u'® + - - — 494u — 599)
c10 (w—1)") (W' —u'? - u— 1) (w0 4 140" 4 - + 608u + 64)
1 (u —u® — 3u* +2u® + 2u? +u — 1)) (W + 20+ —2u—1)

(WP +5ut? 4w —2)

17



V. Riley Polynomials

Crossings Riley Polynomials at each crossing
1 (y'? — 37yt + .. — 144089092y + 88529281)
Sy =31y 4 — 15y — 1)(y* — 103y + - — 159y + 1)
ey, Cr 1 (y'? — 21yt + ... — 44976y + 9409) (y*® — 15y 2 4+ - + 9y — 1)
(¥ = 31y" 4+ 5y + 1)
Cs. 4,011 (y® — Ty® + 17y* — 16y° + 6y — 5y + 1)?
Sy - 14y 18y — (P - 21" 4 — 61y 4 4)
cs, Ca (y'? + 7yt - = T180y + 529) (¥ + 5yt 4 - — Ty — 1)
Sy 299" + - = BBy + 1)
Co, 10 ((y =)y + 7y + - =5y —1)
(y* + 6y + - — 33792y + 4096)
co (y'? — 33y" + .- — 136816y + 57121)(y*> — 12912 4+ -~ — 12y — 1)
(y*° — 52y 4 .- - 4 2577254y + 358801)
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