Pensieve header: Perturbative 3-cal culations.

SetDirectory["C: \\drorbn\\Academn cPensi eve\\2012-04"1];
<< betaCal cul us. m

Cl ear [A];
$Per t ur bat i veDegr ee = 4;
BSinplify[expr_]1:= Replace[
Seri es[Normal [expr], {&, 0, $PerturbativeDegree}],
sd_SeriesData :» MapAt [Expand, sd, 3]
1
BCol l ect [B[w_, wu_1]1 := B[
BSimplify[w],
BSi mplify[u]
1

The Knot-Theoretic Equations
{

VO = BCol | ect [
Blw[hcCy,, BCy], a[hCy, ACy]t [1] h[1] +
B[hcCy, ACy]t [1]1N[2] +y[ACy, ACo]t[2]h[1] +6[RCy, BCy]t [2] W[2]]
1 7. {
(€: (a|B|¥|S6|w|x))[___1 =€ (e: (@a|B|¥|6]w|[x))®—"[___1 > €rromdigitsiek}]
b
C0 = BCol | ect [B[x[acC1], O]] /. {
(e: (@|B|¥|6|w|x))I[___1 > €0 (€: (@|B|¥|6|w|Kx)) —[___1 = €rondigitsk}]
b
eqnsl = Har dR4[VO],
eqns2 = Twi st EQ[VO],

egns3 = And[ (VO // dn[l]) = B[1, 0], (VO // dn[2]) =B[1, 011,
egns4 = VO *x (VO // dA[1l] // dA[2]) = B[1, 0],

eqns5 = CapEquati on[V0, CO],

eqns6 = (CO // tn[l]) == B[1, O],

eqns7 = (VO = Rot120[V0]),

egqns8 = VO *+x (VO // dS[1] // dS[2]) = R[2, 1]
} 7/ Col umForm

A very large output was generated. Here is a sample of it:

<«<1l>

Show Less || Show More [ Show Full Output || Set Size Limit...

eqns = eqnsl&Reqns2 & eqns3 &&eqns4 && eqns5 &L eqns6 && eqnss;

sol = Sol veAl ways[egns, {A, C;, C2}]

1
{{0(40%0, Bao - 0, 0(495 (-1-8pB1-32v30+80510+32530), B4 -0,
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1 1
Y4 > — (1—240/31+960‘,{30), xa13 > —— (19+240[_’)1—9607{12+960521>,
480 640
1
B1z » 0, B31 -0, v13 > 128 (-5-112 31 +192 y12 + 64 v30),

1
22 — ﬁ (49 +912 /31 +1152 B% -1728 Y12 + 144 610 -1152 /31 510 -2304 6%0 +2304 621 - 576 530) ,
-169 - 3120 31 + 5760 y12

1
B22 - 0, y22 > , agr » —— (1 +40 31 - 80 y30),
2880 160

1 1
Y31 = 128 (-7 -144 31 + 192 y15 + 64 v30), Yao — 20 (-1-40p31 +80y30), 64 -0, 613 - 0,

1
62250, 631 >0, 40 >0, w2 > ——— (13 +192 By + 4608 3 - 288 510 - 4608 f1 S10 + 2304 521,
1152

1
war > o (1448 61+ 1152 5 - 1152 By 010 - 576 6 + 576 0 )

1
w13 = @ (1 +48 31 + 1152 [3% - 1152 31 610 - 576 5%0 +576 521), wg - 0,

1
umO4>0,K4;>5§62(35A+38451+92166§—864610—921651610+23046§0+

1
4608 521 - 864 k7 + 13824 6519 < + 2304 x1), fa1 > Igg<77,14451+192m>,

1 -37 - 240 B1 + 2880 y12
BlZ*E (-7-15081 +180 v12), v21 > '

2880
1 1
B3> — (-1-48 81 +64¥30), Bzo > — (-1-4081+80vy30), azo » O,
64 80
1 1
0(3%—(—7—96[31+48510+64530), 0112%—(—5—14461+192521),
64 192

1
021 = @ (77 -192 Bl +576 B% +72 610 - 576 /31 510 -1152 6%0 +1152 621 - 288 530),
1
y3 - —— (11 +80 31 +320 y30), 63 = 0,
320
1
512 - —4;;(754+4851+11525§+1445107115231510723045§0+23045217576530y
w12 > 0, w2y -0, mgeo,wgﬁo,K3916K1p3+485m+16ﬁ),wgqo,
1 1
Otz*g (-1-8pB1+80610), all*E (-1-24p1), 6250, 611 -0, 620 -0,

1 1 1
Y1 - — (1+16B1), B20~0, B11 -0, B2>0, v2 > — (L +1281), v20 > — (1 +24 1),
16 12 24

1
w114>7(71+16510), wzﬁo, wzon, K2%7(71+16510+16K%>,
16 16
1 1 1 1
Y1 — (1+6B1), Bro~> — (1+24B1), yio» — (1 +8pB1), aro >0, ou » — (-1 +8519),
6 24 8 8
1

6120, w1 >0, wip~>0, x0->1, g >0, 60->0, Bo~>0, Yo~ —, woel},
2

1
{014090, Bao - 0, 01495 (-1-8pB1-32vy30+80610+32830), B4 >0,
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1 1
Y4 > — (1—240/31+960‘,{30), xa13 > —— (19+240[_’)1—9607{12+960521>,
480 640
1
B1z » 0, B31 -0, v13 > 128 (-5-112 31 +192 y12 + 64 v30),

1
22 — ﬁ (49 +912 /31 +1152 B% -1728 Y12 + 144 610 -1152 /31 510 -2304 6%0 +2304 621 - 576 530) ,
-169 - 3120 31 + 5760 y12

1
B22 - 0, y22 > , agr » —— (1 +40 31 - 80 y30),
2880 160

1 1
Y31 = 128 (-7 -144 31 + 192 y15 + 64 v30), Yao — 20 (-1-40p31 +80y30), 64 -0, 613 - 0,

1
62250, 631 >0, 40 >0, w2 > ——— (13 +192 By + 4608 3 - 288 510 - 4608 f1 S10 + 2304 521,
1152

1
wm—eagg(1+4851+11525%—115261@0—5765%3+5766u),

1 1
w13 > —— (1+48 B1 + 1152 /3%—1152 B1 610 - 576 5%0+576 521), wg >0, wago -0, kg > —— (35+
288 2304

384 3, + 9216 B% - 864 519 - 9216 31 610 + 2304 6%0 +4608 6,1 - 864 K% +13824 619 K% +2304 Ki‘) s

1 1
B21 » —— (-7 -144 31 +192 v12), B1z2 » —— (-7 -150 31 + 180 v12),
192 180
37 - 240 B1 + 2880 y12 1 1
Y21 ~ v B3> — (-1-48pB1+64v30), Bso > — (-1-40B1 +80vy30),
2880 64 80

1 1
oz0 >0, ag > — (-7 -96 31 +48 5190 + 64 530), a12 > —— (-5-144 31 +192 &671),
64 192
1
aﬂ—»égz(—7—19251+5765%+726w—576516m441526%+41526M—2885w)
1
y3 - —— (11 +80 31 +320 y30), 63 = 0,
320
1
512 I?58—(-5+4851+11525§+144510-1152/31510-23045%0+2304521-576530), w2 = 0,
1
OJ21%O, w30%0, OJ3%O, K3%EK1 (—3+48510+16K%>, O(zo—)O, ap — g (—1—861+8610>,
1 1
all*g (-1-24p1), 6250, 611 -0, 620 -0, Yllﬁﬁ (1+16 B1), B20 -0, B11 >0,
1 1 1
B2 >0, ya» — (1 +1281), v20 > — (1 +2481), w11 » — (-1+16610), w2 - 0, wpo > 0,
12 24 16
1 1 1 1
Ko - — (7l+16510+16}<%), y1—-> — (1L+6B1), Bio—> — (1+24B1), yio > — (L +8pB1), a0 » 0,
16 6 24 8
1
alag (-1+86109), 61 -0, w1 -0, wip~>0, xo~>1, ag >0, 6 >0, Bp >0, 7{0%5, woel},
1
{a40 5 0, Bao > 0, G > Lo (~1-8 13230 + 8610 + 32 80) s a0,

1 1
Y4 > — (1—240/31+960‘{30), a13 > —— (19+240/31—9607{12+960521>,
480 640

1
B13 = 0, B31 -0, vi3 = 128 (-5-112 31 +192 y12 + 64 v30),
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1
G2z > ——— (49 +912 By + 1152 8 - 1728 y1, + 144 619 - 1152 By 610 - 2304 63 + 2304 521 - 576 630,

5
1728
-169 - 3120 31 + 5760 y12 1
B2z - 0, v22 > , o31 » —— (1+40 31 -80v30),
2880 160
1
Y31 = 128 (-7 -144 31 + 192 y12 + 64 v30), Yao = 20 (-1-40p31 +80v30), 64 -0, 613 > 0,

1
620 - 0, 831 -0, 640 -0, wyr - E (13 +192 3, + 4608 B% - 288 619 - 4608 31 610 + 2304 521) s

1
waL o (1+48 By +1152 pf - 1152 By 610 - 576 659 + 576 521 ),

1 1
w1z > —— (1+48 By + 1152 pF - 1152 B1 510 - 576 59 + 576 621), wa - 0, wao >0, x4 > —— (35 +
288 2304

384 81 + 9216 3% - 864 519 - 9216 By 510 + 2304 57, + 4608 531 - 864 xF + 13824 519 x5 + 2304 k),

1 1
B21 > —— (-7 -144 31 + 192 y12), P12 » —— (-7 -150 31 + 180 y12),
192 180

-37 - 240 31 + 2880 y12 1 1
Y21 = , B3 = o4 (-1-48 31 +64 y30), Bao ~ 0 (-1-4031 +80v30),

2880

1 1
oz0 >0, ag > — (-7 -96 31 +48 65190 + 64 630), 12 > —— (-5 -144 31 + 192 571,
64 192
1
021 - ﬁ (—7 -192 3, + 576 B% +72 6510 - 576 B1 510 - 1152 6%0 +1152 6,1 - 288 530),
1
y3 > — (11 +80 31 +320 y30), 63 » 0,
320

1
512 - 1728 (-5+48p1 +1152 ] + 144 510 - 1152 B1 610 - 2304 6% + 2304 551 - 576 630), w12 > 0,

1 1
w21 - 0, w3g -0, w3 -0, K3 > EKl (73+48510+16K§>, ago = 0, O(z%g (-1-8pB1+8610),

1 1
011195 (-1-24p1), 6250, 611 -0, 620 -0, ‘/11%5 (1+16 B1), B20 -0, B11 >0,
1 1 1
B2-0, v2-» — (1+1281), v20 » — (1 +24B1), w11 » — (-1 +16510), w2 -0, wz -0,
12 24 16
1 1 1 1
xg > — (-1+16610+16x5), y1 > — (L+6B1), yi0o > — (L+881), Bro > — (1+24B1), azo -0,
16 6 8 24
aleg (-1+86810), 61 20, w1 -0, w0, xo=1, ag—~>0, 6 -0, Bop >0, 7(0»5, woel},
1
{0(40%0, Bao = 0, 0(4%5 (-1 -8pB1 -32vy30 +86810 +32830), B4~ 0,
1 1
Ya > —— (1 -240 31 + 960 y30), a1z > —— (19 + 240 31 - 960 y12 + 960 671,
480 640
1
B13 = 0, B3 -0, vi3 = 128 (-5-112 31 +192 y12 + 64 v30),
1
az2 > o (49 +912 By + 1152 B - 1728 vz + 144 610 - 1152 1 610 - 2304 68 + 2304 621 - 576 60

~169 - 3120 ;1 + 5760 y1»

1
B22 - 0, v22 = , g1 » —— (1 +40 31 -80vy30),
2880 160
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1
Y31 = 128 (-7 -144 31 +192 y12 + 64 v30), Y40 = 70 (-1-40p31 +80v30), 64 -0, 613 » 0,

1

82250, 631 50, 6400, wa > 152 (13 + 192 By + 4608 37 - 288 519 - 4608 B1 510 + 2304 521 ),
1

waL o o (1+48 1 +1152 pf - 1152 By 610 - 576 659 + 576 621,

1 1
w1z > —— (1+48 B +1152 F - 1152 By 510 - 576 639 + 576 621), wa > 0, wao >0, x4 > —— (35 +
288 2304

384 1 + 9216 5f - 864 519 - 9216 B1 510 + 2304 &3 + 4608 621 - 864 k7 + 13824 519 x7 + 2304 k1),

1 1
B21 > —— (-7 -144 31 + 192 v12), B12 > —— (-7 - 150 31 + 180 vy12),
192 180
-37 - 240 31 + 2880 y12 1 1
Y21 - v B3> — (-1-48p31+64y30), B30 > — (-1-40p31+80vy30),
2880 64 80

1 1
azg0 - 0, az - a (-7 -96 B1 +48 5109 + 64 539), aiz2 — E (-5 -144 31 +192 571),

1
oo = o (-7-192 81 +576 8% + 72 510 - 576 1 610 - 1152 67 + 1152 571 - 288 &30,

1
y3 > — (11 +80 31 +320 y30), 63 » 0,
320
1
512 > E (—5 +48 31 + 1152 B% +144 519 - 1152 31 610 - 2304 6%0 +2304 6,1 - 576 530),

w12 -0, wpyy -0, w30 -0, w3 >0, x3 > 76}(1 (—3+48510+16K%>, ago = 0,
1

1 1
Otzeg (-1-8p31+8610), O(llﬁa (-1-24B1), 62 -0, 611 -0, 639 » 0,

1 1 1
Y11 > — (1+16B1), B20 -0, B11 -0, B2-50, v2 > — (1 +1281), vo0 » — (1+24 1),
16 12 24

1 1
w1 > — (-1+16610), w2 >0, w2 >0, kg > — (-1+16 610+ 16 1%,
16 16
1 1 1
Y1 = (1+6B1), yio»> = (L+881), Bro»> — (1 +24B1), auo >0, au » — (-1 +810),
6 8 24 8
6120, w1 -0, wip-0, xo>1, 00 >0, 60->0, Bo -0, Yo%; woal},
1
{014090, Bao - 0, 01495 (-1-8B1-32v30+80510+32530), B4 -0,
1 1
Y4 - —— (1 -240 31 +960 y30), 13 > —— (19 + 240 31 - 960 y12 + 960 &51),
480 640
1
B1z » 0, B31 » 0, v13 > 128 (-5-112 31 +192 y12 + 64 v30),
1
a2z > - (49+912 By + 1152 B ~1728 v1z + 144 510 ~ 1152 51 610 - 2304 6 + 2304 521 576 630)
-169 - 3120 31 + 5760 y12

1
B22 » 0, vy22 - , agy > —— (1 +40 381 -80v30),
2880 160

1 1
Y31 = 128 (-7 -144 31 + 192 y12 + 64 v30), Ya0o = 20 (-1-40p31 +80v30), 64 -0, 613 » 0,
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1
622 >0, 831 >0, 62020, wpp > —— (13 +192 3y + 4608 32 - 288 519 - 4608 31 510 + 2304 621),
1152

1
w31 = E (1 +48 31 + 1152 [3% - 1152 31 610 - 576 6%0 +576 521),

1 1
w13 > —— (1+48 B1 +1152 65—1152 B1 610 - 576 5%0+576 521), ws >0, wago -0, kg > —— (35+
288 2304

384 3, + 9216 B% - 864 619 - 9216 31 610 + 2304 5%0 +4608 6,1 - 864 K% +13824 619 K% +2304 K?|_1> s

1 1
B21 » —— (-7 -144 31 +192 v12), B12 » —— (-7 -150 31 + 180 v12),
192 180
_37 - 240 3, + 2880 y12 1 1
Y21 = y B3> — (-1-48 31 +64y30), B30 > — (-1-40p31+80v30),
2880 64 80

1 1
oaz0 >0, ag > — (-7 -96 31 +48 619 + 64 630), 012 > —— (-5 -144 31 + 192 671,
64 192
1
oo = o (-7-192 1 +576 8] + 72 510 - 576 B1 610 - 1152 &g + 1152 621 - 288 &30,
1
y3 > — (11 +80 31 + 320 y30), 63 » 0,
320
1
512 - 728 (-5+48 By + 1152 8% + 144 510 - 1152 By 610 - 2304 &9 + 2304 521 - 576 630 ) ,
(Ulzeo, wgleO, wgon, (U3%O, K3 = 1—}(1 (—3+48510+16K%>, O(zo—)O,
1 1
62 >0, az » g (-1-8pB1+8610), 11 » 8 (-1-24p1), 611 -0, 620 > 0,

1 1
Y11 = (1+16B1), B20 -0, B11 -0, B2-0, YZHE (1+12 1), 720%5 (1+24 1),

1
16
1 1
w11 » — (-1 +16 619), w2 - 0, woo — 0, K2%5<71+16510+16K§),
1 1 1
Y1-> = (1+6B1), Bro> — (1+24B1), yio » — (1 +8pB1), aap » 0, 61 >0,
6 24 8
O(lég (—1+8510), 0)10%0, 0)1%0, Ko%l, O{oﬁo, 50%0, /3090, ‘,{0%5, a)oﬁl},
1
{014090, Bao - 0, 01495 (-1-8pB1-32v30+80610+32530), Bsa~0,
1 1
Y4 > —— (1 -240B1 +960 y30), 13 > —— (19 + 240 31 - 960 y12 + 960 &21),
480 640

1
B1z -0, B31 -0, viz = 128 (-5-112 31 + 192 y12 + 64 v30),

1
a2 > (49 + 912 By + 1152 BF - 1728 y12 + 144 610 - 1152 1 610 - 2304 5%, + 2304 61 - 576 630,

-169 - 3120 31 + 5760 y12 1
B22 » 0, v22 - , ag1 > —— (1 +40 381 -80vy30),
2880 160

1 1
Y31 - 128 (-7 -144 31 +192 y12 + 64 v30), Ya0o = 20 (-1-40p31 +80v30), 64 -0, 613 » 0,

1
620 - 0, 631 -0, 640 -0, wyrr — ﬁ (13 +192 3, + 4608 /3% - 288 619 - 4608 31 610 + 2304 521),
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1
wm—eagg(1+4851+115265—115261&0—5765%3+5766u),

1 1
w13 = E (1+48 B1 + 1152 [3%—1152 B1 610 - 576 6%0+576 521), wg = 0, wao -0, kg4 > m (35+
384 3, + 9216 B% - 864 519 - 9216 31 610 + 2304 5%0 +4608 6,1 - 864 K% +13824 619 K% +2304 Kf” s

1 1
B21 > —— (-7 -144 31 + 192 v12), B12 > —— (-7 - 150 31 + 180 v12),
192 180

-37 - 240 31 + 2880 y12 1 1
Y21 = y B3 > — (-1-48 31 +64y30), B30 > — (-1-40p31+80vy30),
2880 64 80

1 1
oz0 >0, ag > — (-7 -96 31 +48 6190 + 64 630), 12 > —— (-5 -144 31 + 192 671,
64 192
1
aﬂ—aégz(—7—19251+5765%+726m—576816m411526%+41526ﬂ—2885m)
1
y3 - —— (11 +80 31 +320 y30), 63 = 0,
320
1
512 - I;Eg(75+4851+11525§+144510711523151072304550+23045217576<330),

w12 >0, w21 >0, w3 >0, w30, xa > —x1 (-3+48610+16x]), 020 >0
16

1 1
62 = 0, Otz*g (-1-8pB1+8610), Olllﬁg (-1-24p1), 611 -0, 620 = 0,

1 1 1
Y1 - — (1+16B1), B20~0, B11 -0, B2>0, v2 > — (L +1281), y20 > — (1 +24 1),
16 12 24
1 1
w11 > — (71+16510), a)290, a)zon, Kp > — (71+16510+16K%>,
16 16
1 1 1

Y1 > = (1+681), Bio~» — (1 +24B1), yio » — (1+8p1), a0 » 0, 61 >0,
6 24 8
aleg (-1+86810), wio~>0, w1 >0, x0o>1, 560, ag >0, By -0, \,{oeg, woel},
1
{014090, Bao - 0, 01495 (-1-8pB1-32vy30+80510+32530), B4 -0,
1 1
Y4 > —— (1 -240 31 +960 y30), 13 > —— (19 + 240 31 - 960 y12 + 960 &21),
480 640
1
B1z - 0, B31 -0, v13 > 128 (-5-112 31 + 192 y12 + 64 v30),

1
<m24>1;55(49+91251+11525§—1728712+144610—115251610—23046§0+2304621—57653@,
-169 - 3120 31 + 5760 1,

1
B22 - 0, y22 - y ag1 > —— (1 +40 381 -80y30),
2880 160

1 1
Y31 — 128 (-7 -144 31 +192 y12 + 64 v30), Y40 = 70 (-1-40p31 +80v30), 64 -0, 613 = 0,

1
622 >0, 631 >0, a0 >0, w2 > ——— (13 +192 By + 4608 3 - 288 510 - 4608 f1 S10 + 2304 521,
1152

1
w31 = % (1 +48 31 + 1152 [3% - 1152 31 610 - 576 5%0 +576 521),
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1 1
w13 — E (1+48 /31+1152 55—1152 Bl 510—576 5%0+576 521), w4 %0, w40 %0, Kgq = m (35+
38451+92166%78645107921651510+23045%0+46085217864K%+13824510K§+2304K%%

1 1
B21 » —— (-7 -144 31 + 192 v12), P12 » —— (-7 - 15031 + 180 y12),
192 180

-37 - 240 31 + 2880 y12 1 1
Y21 = v B3> — (-1-48p31+64y30), B30 > — (-1-40p31 +80y30),
2880 64 80

1 1
0(30%0, az » — (—7—96@1+48510+64630), A12 > —— (—5—144/31+192521),
64 192
1
021 - ﬁ (—7 -192 3, + 576 B% +72 8510 -576 B1 510 - 1152 5%0 +1152 6,1 - 288 530),
1
¥3 > —— (11 +80 31 +320 y30), 63 » 0,
320
1
512 - I;587(75+4851+1152/3§+144c5107115251510723045%)+2304c5217576530),
w12 - 0, wy - 0, MOAO,w3%0,Ky%IgKlv3+486m+16Kﬂ,am—9Q
1 1
62 - 0, Otzﬁg (-1-8pB1+8010), O(nﬁa (-1-24B1), 611 » 0, 620 » O,
Y11 =

1 1
(1+16B1), B2o >0, B11 >0, B2 -0, Y2—>E (1+12py), Yzoﬁa (1+24 ),

1
1
1 1
w11 = E (-1+16619), w2 -0, wyo =0, k2 = E (71+16510+16K%>,

1 1 1
Ylﬁg (1+6p1), Yloﬁg (1+8pB1), 510%5 (1+24 1), o100, 61 >0,

1 1
a1%§(71+8510),w10%0, w, -0, x0»1, g -0, 69 -0, Bg -0, YQ%E, woﬁl},
1
%uoeo,Bm—»O,a4e18(—1—851—32m0+86m+326w),5490
1 1
Y4 > —— (1—240/31+960‘,{30), xa13 > —— (19+240/31—9607{12+960521>,
480 640

1
B13 = 0, B3 -0, viz > 128 (-5-112 31 +192 y12 + 64 v30),

1
22 — ﬁ (49 +912 Bl +1152 B% -1728 Y12 + 144 510 -1152 Bl 510 -2304 6%0 +2304 521 - 576 530) ,
-169 - 3120 31 + 5760 12

1
B22 - 0, y22 > , agr » —— (1 +40 31 - 80 y30),
2880 160

1 1
Y31 ~ 128 (-7 -144 31 +192 y12 + 64 v30), Y40 = 70 (-1-40p31 +80vy30), 64 -0, 613 >0,

1
622 >0, 631 >0, 40 >0, w2 > ——— (13 +192 By + 4608 3 - 288 510 - 4608 f1 S10 + 2304 521,
1152

1
w31 - 288 (1+48p1+1152 pf - 1152 B3 610 - 576 659 + 576 621,

1 1
w13 > —— (1+48 B1 +1152 /3%—1152 B1 610 - 576 5%0+576 521), ws -0, wgo -0, kg > —— (35+
288 2304

384 3, + 9216 B% - 864 6519 - 9216 31 610 + 2304 5%0 +4608 6,1 - 864 K% +13824 619 K% +2304 Ki‘) s
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1 1
B21 > —— (-7 -144 31 + 192 v12), B12 > —— (-7 - 150 31 + 180 vy12),
192 180

-37 - 240 31 + 2880 y12 1 1
Y21 = y B3 > — (-1-48 31 +64 y30), B30 > — (-1-40p31+80vy30),
2880 64 80

1 1
oz0 >0, a3 > — (-7 -96 31 +48 619 + 64 630), 012 > —— (-5 -144 31 + 192 521,
64 192
1
oo = o (-7-192 81 +576 8% + 72 510 - 576 1 610 - 1152 67 + 1152 571 - 288 &30,
1
y3 > — (11 +80 31 +320 y30), 63 » 0,
320
1
512 = ﬁ (—5 +48 31 + 1152 B2 + 144 519 - 1152 By 519 - 2304 6%0 +2304 6,1 - 576 630>,
w12 - 0, w21 -0, w3z -0, ws >0, K3%E}<1 (—3+48510+16K%>, ago = 0,
1 1
62 -0, az - g (-1-8pB1+80810), o1 = 8 (-1-24p1), 611 >0, 620 - 0,

1 1
Y11 = (1+16B1), B20 -0, B11 -0, B2-0, 72%5 (1+12 1), Yzoﬁz (1+24 1),

1
w11 = (-1+16610), w2 » 0, wp -0, K3 » — (—1+16610+16}<§>,
16

1 1 1
Ylﬁg (1+6p31), Yloﬁg (1+8p1), Bloﬁa (1+2431), azo » 0, 61 -0,

1 1
O(lﬁg(—l+8élo), 0)10%0, 0)1%0, Koﬁl, 60%0, O{Q%O, [30%0, 7{0%5, woﬁl}}

Length /@ {sol, sol = Union[Union /e sol ]}
{8, 1}
{V0, CO0} /. sol [[1]]

c}cy (1448 B1+1152 B3-1152 By 610-576 63,+576 61) €1 ¢3 (1+48 B1+1152 B3-1152 By 610-576
+
1728 1728

1+%01C2 (71+16510)f12+

(VO /. sol [[1]]1) // Rot120 // dn[l] // dP[2 > 1]

ctnt

1 5
28 23040 * Ol71]

1+48

ct n?+ h[1]

1 en 1 o,2 1 3.3
t[1] >+ 8 25 CIh*+ o cin

ctn*
3840

O[a)®

(VO /. sol [[1]]) // Rot120 // dn[l] // dP[2 1] // dA[1] // dcap[1]

48 23040
t[1]

454
1+ Lc2p2, 82 +O[h]5]

i ndvars = Uni on[FI atten[Uni on[Cases [Last /en e > e, Infini ty” & /@ sol ”

{B1, Y12, Y30, 610, 621, O30, K1}
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soll = Union[
sol [[1]] /. Thread[indvars -» 0],
Thread[i ndvars - 0]

1

1 1 7 1 1 5
{0(0%0, a1 > ~-—, 0g=>~-—, 03 >~-—, 04 >~-—, a10~>0, w1 »~-—, w2 »-—,
8 8 64 16 48 192
19 7 49
o3 > ——, a0 >0, o213 » - ——, a2 > ———, azo >0, azg1 » ——, as0 =0, Bo~0,
640 8 1728 160

1 1 7
B1-0, B2-50, B3> -—, B4->0, Bro> —, B11 >0, B12 > -——, P13 >0, B20 -0,
64 24 180

1 1 1 11
B21 > -——, B22->0, Bzo > -—, B31->0, Bao~>0, Yo-»> —, yi> —, 2> —, ¥3> —,
192 80 2 6 12 320
1 1 1 5 1 37 169
Y4 > ——, Y10 —» Y11 > —, ¥12 20, Y135 -—, Yo0> —, Yo1 > - ——, Y22 > - ——,
4 8 16 128 24 2880 2880
7 1
¥30 > 0, y31 - - ——, Y4o%**0, 69 -0, 6150, 6250, 6350, 6450, 6100, 611 -0,
4

5
5129772 , 613 > 0, 820 » 0, 621 >0, 822 50, 630 >0, 631 >0, Sa0 -0, xo0 > 1,
7

1 35
k1 20, kp 5 -—, k3250, kK> ——, wo—-1, w1 -0, wop->0, w3 >0, wg -0, wp -0,
16 304

1 1 13 1
w11 » - —, w12 >0, w1z > ——, w20 >0, w21 -0, w22 > ——, w30 >0, w3g > ——, wa0 ~> 0}
16 288 1152 288

Vi = V0 /. soll

1 2 cicy 13cfc3 cic3 4 5
1-46 (C1C2) B+ 1355 + 408 * 1728 2 + OLA]
Coh c3 2 7ctcy
t[1] 8 ( 28 C1C2 1e)h 1728
1 c1 C» c? ci1C2 c3 2 37cic,
S (=4 = + 2+ ===+ 2 + (- +
t[2] 2 ( 8 76 ) B (48 6 "2a) 1

Cl=C /. soll

35¢ctn*

1 232 5
1—5011"1 + Z5296 +0[ha]
t[1]

Har dR4[V1]
True

Twi st Eq[V1]
True

V1w (V1 /7 dA[1] // dA[2])
(1)

CapEquation[Vl, C1]

True

5760
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8l = 8[V1]
1 h[l]
ti1] (50117;2803 * 22:5%603 B % ¢z c3) 1+ 0[n)° % * (7 673:§6C3 - 341;(
tiz) 52 B - 2o, e Bad mad ud)w, ops
t (3] %* (7 6757C§oCz 75(:1 cs - 577C6% + 17;;:563 * 19125003 * si;éocg)ﬁ3+0[m5 *%+ (%+%C%‘

Pent agon[&1]

True

Hexagon[+1, &1]

True

Hexagon[-1, &1]

True

8l %% (81 // dP[3, 2, 1])

(1)

81 *+ (81 // dS[1] // dS[2] // dS[3])

(1)
R[1, 2, 1/2]
1 h(2]
[t 1] real, ez, Lt 80 omns

{R[1, 2, 1/2], R[1, 2, 1/2] // dS[1] // dS[2]}

1 h(2]

{ t[1] %+%+%C%h2+%0§h3 ;gfg+ (a5 |’
1 hi2]

[t[l] s+ 2 ein? s - cind ;gf; o[n1® }

(R[1, 3, 1/2] #*R[2, 3, 1/2] %% V1) = (V1% (R[1, 3, 1/2] // da[l, 1, 2]))

1 C1 Co c? 5cycy c3 c$ 5 3 c3
—+h[—+—)+h2 — + + — | +nd —+—c§cz+—clc§+— +
2 8 4 48 48 12 384 192 64 48
ct 19cic, 7 9 c4 1 c1 Cz c? cicp, 3
n* +7+—C%C§+—Clcg+— ::7+h(—+— +hn2 | =+ + — | +
3840 3840 480 640 240 2 8 8 48 24 48
c3 1 1 c3 ct 1 1 c4
n | —+ —c3cp+ —crc3+ — | +n* +—clcp+ ——c2c3+ —cicd+
384 128 128 384 3840 60 0 960 3840
1 hcy c? cicy c3 ¢ 1 1 c3
— + +hA% |- — - +— | +nd |- = - — %2 —Clg — | +
2 8 24 48 48 64 32 384
7c4  23cfc, 11 11cyc3 c3 1 Ci1 Coz c? c1cp c3
at |- —7—7C%C§—7+ ::7+h(—+—+2 — + + — | +
1920 1920 960 3840 3840 2 8 8 48 24 48
c3 1 1 c3 ct 1 1 1 c4
ns + c3cp+ —cCyC3+ — | +n* + ——C3co+ ——c2c3+ cic3+
384 128 128 384 3840 960 640 960 3840
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(V1 /7 dP[2, 1]) #*©[1, 2] == R[1, 2] %% V1
True

(V1 /7 dP[2, 1]) #%©[1, 2, -1] == R[2, 1, -1] %% V1

True

(R[1, 3] #* R[2, 3] % V1) = (V1 (R[1, 3] // da[l, 1, 21))

True

(R[2, 3, -1] »*R[1, 3, -1] %% V1) == (V1% (R[1, 3, -1]1 // da[l, 1, 2]))
True

V1% (V1 // dS[1] // dS[2])

[ 1 h[1]

t[2] 1+ 22 c§h3+0[h]4J
Fal se &% Put [{V1, sol}, "VToDegree4-120420. "]

Fal se



