Pensieve header: Perturbative g-calculations - Dror’s 120328 fork.

ni}= SetDirectory["C \\drorbn\\ Acaden cPensi eve\\2012-03"];
<< betaCal cul us. m

nEp= C ear [&];
$Pert ur bati veDegree = 3;
BSinplify[expr_]:= Replace]
Series[Normal [expr], {Aa, O, $PerturbativeDegree}],
sd_Seri esData :» MapAt [Expand, sd, 3]
1
BCol l ect [Blw_, wu_1]1 := B[
BSimplifylw],
BSi nplify([ul
1

The Knot-Theoretic Equations
In[7] {

VO = pCol | ect [
Blw[hcCy, BCp], a[hcy, ACo]t [11h[1] +
B[ACy, ACo]1t[1]1 h[2] +y¥[AcCy, BACp]t[2] h[1l] +8[RCy, BACo]t [2] h[2]]
17
(€: (@|B|¥|8|w|x)[___]1 = e (e: (a|B|¥|6|w|x)*—=[__1 = erromigitsik)]
},
Q0 = BCol | ect [B[x[ac1], 011 /. {
(e: (@|Bl¥|8|w|x)[___1 > e (e (a|B|¥]8]w|x) ) [__1 = eromigitsitk)
1,
eqnsl = Har dR4 [VO],
eqns2 = Twi st Eq[VO],
eqns3 = And[ (VO // dn[l]) =B[1, 01, (MO // dn[2]) =B[1, 011,
egns4 = VO =% (VO // dA[1] // dA[2]) = BI[1, 0],
eqns5 = CapEquation[V0, 0],
eqns6 = (C0 // tn[l]) = B[1, 0],
eqns7 = (VMO = Rot120[VO0]),
eqns8 = (R[1, 2] == (VO // dP[2, 171) ** (MO // I nverse)),
eqns9 = (R[2, 1, -1] == (MO // dP[2, 1]) %% (VO // I nverse))
} 7/ Col umForm

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

<«<1>
Out[7]=

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

ngl= eqns = eqnsl &&eqns2 &&eqns3 &&k eqns4 &&eqnss5 && eqnso6;



2| betaPerturbative-120328-1.nb

ne)= sol = Sol veAl ways [eqns, {h, Ci1, C2}]

1
out[9]= {{0(30 - 0, B3~ 6_4 (1 +8Bg+48 31 +64y3-96 v20),

1
B21 > —— (-3 -8Bo-48B1-192 B11 + 192 y12 - 96 ¥20),
192
1 1
B12 = 12 (-1-48 81 -192 311 -96 v20 + 192 ¥21), B3 = o1 (3+16 Bp +48 B1 - 96 y20 + 64 ¥30),

1
63 >0, ap1 > —— (3+16Bg+48 31 -96 y20 +192 512),
192

1
oup > —— (-5-32 Bo + 192 § - 144 3y - 384 By By - 192 B13 + 192 By 610 -
192
96 620 + 192 621 + 36 k1 - 288 35 k1 - 576 610 k1 - 192 1§ + 192 k3,

1 1
o3 > — (-3 -8Bp -96 ¥y +48 510 + 96 520 + 64 530), Y11 > — (L +4 Bp+16 31 +16 B11),
64 16
1
w12 > — (3}<1—24B%K1*48510K1*16K§+16K3>'
16
1
wa1 > — (3x1-24 5 k1 -48 610 k1 - 16 xF + 16 k3), w3 >0, wso -0,
16

1 1
Pao > o (“1 -4 B0 =241+ 24520), fi2 > (-1 60~ 2451+ 2420,

1
Y2 > — (1+2B0+24v2), 020 >0, aur » —
24 4

(-1-8p0+48p3-24B1-96Bo B +48 Bo 510 - 24 620 + 9 k1 - 72 3§ 1 - 144 510 k1 - 48 1§ + 48 x3),

1
oap > — (-1 -4B9g-8pB1+8610+862), 6 -0,
8

1

511 > — (7250+48ﬁ87966061+4850510724620+9}<177ZB%K17144610K1748K§+48K3),
48
1 1 1

wip > — (-1+8pB§+16610), w0 >0, w2 >0, y1> — (1+3Bo+6p1), yio > — (L+4Bo+8p1),
16 6 8
1 1 1

Bio > — (1+24p1), ko> — (-1+8p5+16 610+ 16 x7), 010 >0, ou > — (-1 -4 B9 +8610),
24 16 8

1
61 -0, w1 -0, wie—->0, Yo» — (1+2Bg), x0 > 1, ag >0, & - O, woel}}
2
npop= {VO, €0} /. sol [[1]]
1+2-c1Co (-1+8p3+160610) h2+ (55 C3Co (31 -24 BFxs - 48 610 <1 - 163 + 16 x3) + - €1 €3 (3 i

out[10]= { t[1]

n11= i ndvars = Fl atten[Uni on[Cases[Last /e #, € = ek, Infini ty” & /@ sol ]

—k

outl1l= {Bo, B1, Bi1, Y3, Y12, Y20, Y21, ¥30, O10, O12, 620, 621, O30, K1, K3}



In[12]:=

out[12]=

In[13]:=

out[13]=

In[14]:=

out[14]=

In[15]:=

out[15]=

In[16]:=

out[16]=

In[17):=

out[17]=

In[18]:=

out[18]=

In[19]:=

out[19]=

In[20]:=

out[20]=

In[21]:=

out[21]=

In[22]:=

out[22]=

In[23]:=

Out[23]=

In[24]:=

betaPerturbative-120328-1.nb |3

V1l = VO /. sol [[1]]

1+11—6c1c2 (-1+8p5+16610) B2 + (=

QC%CZ (3K1—24/3(2)K1—48510K1—16}<%+16}<3) +$clc% (3}<1

Cl=Q /. sol [[1]]
lecixan+ 55 c3 (-1+803+16610+16x3) 2+ = ¢} xa n3+ O[]
t[1]

Har dR4 [V1]
True
Twi st Eq[V1]
True
VL #% (V1 // dA[1] // dA[2])
(1)
CapEquation[Vl, C1]
True
8l = 8[V1]

1

<3

c 1 5 1 1
t[2] (§7c355+03517c3610)ﬁ+ (*50203*E*5020350*EC§BO+C§/33*020351*Ecgﬁlfc

Pent agon[&1]

True

Hexagon[+1, &1]

True

Hexagon[-1, &1]

True

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

(1)

8l »» (81 // dS[1] // dS[2] // dS[3])
1

2
t[2] L(32(33*;—2*15—2C2C350*§C§/3’0+20§58*2(32C361*C§/51*201035051*2(32C36061*4C

&l *+ (81 // dS[1] // dS[2] // dS[3]) == B[1, 0]
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1
outpal= A2 [Z C2C3B0-4CaC3 B3 +6C2C380B1-6C2C3B0510+3C2C3 20 -

3
—CzC3K1+302035%K1+6C2C3510K1+2C2C3K§720203}<3 = 0&&
8

1 32 5 1
n? |- —cCpC3-— - —CaC3fB0- —C5PB0+2C533 ~2CoC33 ~C5 31 -2C1C3 P01~
12 24 12 3
2CpC3B0B1-4C5B0B1+2C1C3PB11+2CoC3y20+C5y20 -2 C1C3 0 510 -2 Ca C3 Bo S10 +
3
2C:23[30510+C1C3620+C2C3520—C%520—§C1C3}<1—gC2C3K1+3C1C3B%K1+3C2C3B%K1+
6C1C3610K1+60203510K1+2C1C3K§+2C2C3K§720103K372C2C3K3 = 0&%&
2 Ci1Co Cy C3 5 5
h - +—0C1C230- —C2C3Bp+2C1C2 31 -2C2C3f31 +
12 12 12 12
2C1C2B11-2C2C3B11-2C1C2¥20+2C2C3 20| = 08&&
2 1 c 5 1, 2 53 2
h® |-—C2C3-—-—0C2C330- —C530+2C5By-2C2C331-C5B1-2C1C3fof1-
12 24 12 3
2CpC3B0B1-4¢%BoB1+2C1C3PB11+2CoCay20 +C5y20 -2 C1C3 B0 S10 -2 Ca C3 Bo S10 +
2 2 3 2 2
2C3/30510+C1C3520+C203520—C3520—gC1C3K1—gC2C3K1+3C1C3/30K1+3C2C3/30K1+
60103610}(1+6C2C3610K1+2C1C3K§+20203K§720103K372C2C3K3 = 08&&
c? cpcp, 1 5
2 1 2 2.3, 2 2
h — + +—C]_Bo+—010250720150+C1/31+2010251+4015051+2C1C2f30/31+
24 12 3 12
2C1C3B0B1-2C1C3 P11 -CZ¥20 -2C1Cp 20 ~2C% B0 S10 +2C1 Co Bo 10 + 2 €1 C3 B S10 +
3 3
C%620701025207C1C3520+§C1C2K1+gC1C3K1730102/3%K173C1C3/3%K17
60102610}(1*6C1C3610K172C1C2K§720103K§+20102K3+2C1C3}<3 =0&&
2 Ci1Co Cy C3 5 5
h - +—0C1C2f830- —C2C330+2C1C281-2C2C3 31 +
12 12 12 12
2C1C2311-2C2C3 811 -2C1C2¥20+2C2C3 20| = 0&&
2 i cicz 1 2 > 2 23, a2 2
he | — + +—C{Bo+—¢C1C2Bp-2CTRg+CT{R1L+2C1C2PB1+4CTBopB1L+2C1C2Bp 1+
24 12 3 12
2C1C380B1-2C1C3B11-C5v¥20-2C1Cpy20-2¢% By S10+2C1 C2 B0 S10 +2C1 C3 Bo S10 +

3 3
C§6207C1C25207C1C3520+gC1C2K1+gClchl73010256K173C1C3B%K17

6C1Cp810K1 -6C1C3810K1 -2C1Cok3 —2C1C3kK3 +2C1Cak3+2C1C3k3| =0&&%
1 3

n? —ZCICZBO‘*‘40102/38—6C1C25051+60102f30510—3C1C2520+gC1C2K1—

3C1C2R3Kk1 -6C1Cr 810K -2C1CaKk3+2C1CpKal| =



In[25]:=

Out[25]=

In[26]:=

Out[26]=

In[27]:=

Out[27]=

In[28]:=

Out[28]=

In[29]:=
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{sol 2} = Sol veAl ways [
8l »% (81 // dS[1] // dS[2] // dS[3]) =B[1, 0],
{an, c1, cCz}

]

1
{{B11 - s (Bo - 16 33 +32 o B1 - 16 Bo 510 + 8 620 ,
1
xg > — (2 Bo-32 33 +48 By 1 - 48 Bo 610 + 24 520 - Bk + 24 B k1 + 48 510 k1 + 16 17 ),
16
1 3
vao o (1+8 B0 -48 83 +24 By +96 Bo B1 - 48 Bo 610 + 24 620) } }

{Vv2, C2y = {V1, Cl1} /. sol2

1+:-c1Co (-1+8p3+16610) 2+ (53 Co (280 - 32 83 + 48 Bo B1 - 48 Bo S10 + 24 630) + 55 €1 ¢§ (21

32
{ t[1]
t[2]
82 = &[V2]
1
t[1]
cs 2 B 5 2 7 _29cjcs 23cicf  29cpcy  11¢§ 7 o
t[2] (24 C3 g +CsP1-Cs 51°>h+ 384 C1C03 - 75, C1€2C3 - 75 1152 1152 1152 a8 C1 ¢

22 *x (82 // dS[1] // dS[2] // dS[3])
(1)

{V2, C23} >> General Best Sol uti on-120328. m



