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[41] {

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[41]=

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

n42)= eqns = eqnsl &&eqns2 &&eqns3 &k eqns4 &&eqns5 &&eqns6 &&eqns9;
n43= sol = Sol veAl ways [eqns, {h, Ci1, C2}]

out[43l= {}
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niop= {VO, C0} /. sol [[11]

1+%c1c2 (-1+8p5+16650) B2+ (ic%cz (3 x1-24 B3 x1 - 48 510 k1 - 16 k3 + 16 x3) +$c1c§ (3 x:

out[10]= { t[1]

mpy= (VO /. sol [[1]11) // Rot120 // dn[l] // dP[2 - 1]

2 3
1-ciBoh+ Z—é+%c%6%)h2+(Z—Z+%c§80—gc§/38+cfﬁl+2c§6081+C§[511—C§y20—2c§60510+c
out[11]=
t[1]
mizi= (VO /. sol [[11]) // Rot120 // dn[l] // dP[2 - 1] // dA[1] // dcap[l]
2 1 3 13 3
o | L-CrBon (o s R BB n2 e (gp e iedBo- ] el B cdp v 2cf Bo by +cd Bun-cfvao - 20 Bodro e
t[1]

in13)= i ndvars = Fl atten[Uni on[Cases[Last /eH, e_, = g, I nfini ty” & /@ sol ]

out13)= {Bo, B1, Bi1, ¥3, Y12, Y20, Y21, ¥30, 610, O12, S20, 621, 630, K1, K3}

n4p= sol 1 = Union[
sol [[1]1] /. Thread[indvars - 0],
Thread[i ndvars - 0]

1
1 1 3 1 5
out[14]= {010%0, ap - -—, Op >-—, 03 > -——, 0100, o11 > - —, o2 » - —,
8 8 64 192
1 3
o200, ap1 » —, az0 >0, Bo >0, B1 >0, B2 »-—, Bz > —, Bro~> —, B11~0,
64 24 4
1 1 1 1 1 1 1

B2 > -——, B20—>-—, P21 >-—, Bzao>—, Yo> —, Y1> —, 2> —, ¥y3->0,
192 24 64 64 2 24
1 1
Y10 > —» Y11 2 — Y12 > 0, ¥20 » 0, ¥21 -0, y30 >0, 60 >0, 61 -0, 62 -0, 53 >0,
8 16
1
510%0, 511%0, 512%0, 520%0, 521%0, 530%0, Ko%l, K]_%O, Kpg > ——, ngO,
16

1
a)oﬁl, a)lﬁo, a)z%O, wgﬁo, wloﬁo, w11 > — —, wlzﬁo, 0.)20%0, w2190, 0.)30%0}
16

nas= VI = VO /. soll

1- - (C1Cp) 12+ O[n]* hi1]
cn (1 _C\p2 (L o2, 5 2 i) .3 4 cn [ ¢
Out15]= t1] ) +( 28 C1C2- 3¢ 7+ (128 CIC2 -~ g5, C1 €2~ g | N7+ OMA]" T+ (-4
1,(%, % cicz | 3 2 4
t[2] 2+(8+6>h+(16+48)h+0[m

nel= C1L = GO /. soll

1- 5 cin?+0[n)*
t[1]
n7:= Har dR4 [V1]

Out[16]=

ou17]= True
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1= Twi st EqQ[V1]

oufigl= True

o= V1% (V1 // dA[1l] // dA[2])
oufig= (1)

o= CapEquation[Vl, Cl1]

oui20)= True

n21)= @1 = @[V1]

1 h(1]
t[1] (155 C3C3 - g c2C3) 3+ O[]
) B[ feaea D)1 (- gecton Gercacs s e etk ) e ops
t[3] Lo, (e %) 2, (-&c%cz—éclcg-%—ﬁclczcw§0503+%6265)h3+0[h]4
inz2;= Pent agon [&1]
out22l= True
n23= Hexagon[+1, &1]
out23l= True
4= Hexagon[-1, &1]
outz4]= True
nesi= ®1 %% (81 // dP[3, 2, 1])
ouesl= (1)
nee- ®1 %% (31 // dS[1] // dS[2] // dS[3])
1 h[l] h[2] h(3]
t[1) 0 (—%chS—g)h%O[h]“ (%52 - %22) n? +O[n)*
O 2 (—$0203—%)h2+0[h]4 0 (§+%)ﬁ2+0[m4
t[3)  (2E-sEynziomt (D e w2 iom) 0

n27)= (R[1, 3] #* R[2, 3] #% V1) = (V1 (R[1, 3] // dA[l, 1, 2]))
out271= True

neel= ((V1 // Inverse // dP[2, 1]) **R[2, 3] ** R[1, 3]) ==
((R[1, 31 7/ da[l, 1, 2]) =% (V1 // Inverse // dP[2, 1]))

out2sl= True

noy= R[1, 3] ** R[2, 3] ** V1 xx (V1 // Inverse // dP[2, 1]) =
V1% (V1 // Inverse // dP[2, 1]) ** R[2, 3] ** R[1, 3]

out29]= True

nEo= (V1 /7 dP[2, 1]) »% (V1 // I nverse) »x R[1, 3] »* R[2, 3] ==
R[2, 3] **» R[1, 3] %% (V1 // dP[2, 1]) »x (V1 // | nverse)

out[30)= True
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In[31]:=

(V1 /7 dP[2, 1]) »* (V1 // | nverse)

1 hil]
c2h 1 2.2 1 .2 2 5¢%) .3 4 1 c
o | LI1] : —Eczh+(—ﬁclcz—mclc2+ﬁ n3 + O[] Loz
1 &, G cicz )2 (el 1 2 5 2, 3 ) 43 4
ti2) -5+ <_ g * 8>h+( 16 _48)h * (384+128 CTC2 - 355 C1CF+ 55 ) 17+ O[N]
nEel= R[1, 2] #* R[1, 3] ** R[2, 3] == R[2, 3] ** R[1, 3] **x R[1, 2]
out[36]= True
nEsl= R[2, 1, -1] »* R[1, 3] **x R[2, 3] = R[2, 3] ** R[1, 3] **R[2, 1, -1]
out[3g]= True
nE3= R[1, 2]
1 hi2]
Out[33]=
[t (1] 1+°12h +%c%h2+icff13+0[h}4
nEo= R[2, 1, =17 »* R[1, 2] ** R[1, 3] ** R[2, 3] = R[2, 3] **R[1, 3] ** R[2, 1, -1] »* R[1, 2]
hcy 1 1
ou3g)= 1 + + — n? C% + — nd C? =
2 6 24
c1 c? 3cycy C3 c3 3 c3
l+h(——cz)+h2 b R R c2cr- —cicd- 2| &k
6 2 2 24 6 4 6
C c? cycp, c3 cd 1 3
1+h(01+—]+h2 —14— +—2 +h —l+—cfcz+—clc§+—2 =
2 2 2 6 6
C c? 4¢3 c3
l+h(2c1+—)+h2 ZC%+C1C2+— +n8 +c§cz+—clc§+—
2 3

4= R[1, 2] == (V1 7/ dP[2, 1]1) *» (V1 // I nverse)

hcy

1 1 1 5c3 ac; 1
oupas 0 == —— - —n?c%+n% |- —cfcr- —cyCh+ 2 1+
384 128 384
1 C1 C» c? cicCy c3 5 1 c3
—+h[———)+h2 — - +n® | — - —c2cy+ c1C3+
2 8 8 48 16 384 384 128 384
Ci1 C2 ci1cp, C3 c3 1 5
O::7—+h(——+—)+2 -2 +n° l+ cfcz——clc§+
2 8 8 16 48 384 128 384
hcy 5c¢3 1 1
T F - ey X
8 16 384 128 384

1
+—h2Cf+—h3C% =

C3
2 | s&
384

o




