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Pensieve header: Perturbative g-calculations.

SetDirectory["C. \\drorbn\\ Acadeni cPensi eve\\2012-03"7;
<< betaCal cul us. m

Cl ear [Aa];

$Per t ur bati veDegree = 3;

BSinplify[expr 1:= Replace]
Series[Normal [expr], {&, 0, $PerturbativeDegree}],
sd_SeriesData =» MapAt [Expand, sd, 3]

1

BCol l ect [B[w , u_11 := B]
BSinplify[w],
BSimplify[u]
1

The Knot-Theoretic Equations
{

VO = pCol | ect [
Blw[ACy, BACy], a[ACy, ACo]t [1] h[1] +
B[ACqy, ACo]t[1] h[2] +y[hcqy, BCo]t[2] h[l] +6[hcy, BCy]t[2] h[2]]

1 7.
(e: (a|B|¥|6|w|x))[___]1 » eo
(e: (a|B|¥|8|w|x)) [___1 > €rromdigitsiiky]

|3
Q0 = BCol l ect [B[x[ac1], 011 /. {
(e: (a|B|¥|b6|w|x))[___1 » eq
(e: (@|B|¥|6|w|x)* —[___1 » eronmigitsiy
}1
eqnsl = HardrR4[VO],
eqns2 = Twi st EqQ[VO],

eqns3 = And[ (VO // dn[l]) =BJ[1, 0], (VO // dn[2]) =B[1, 011,
egqns4 = VO %% (VO // dA[1l] // dA[2]) = B[1, 01,

eqns5 = CapEquation[V0, CO0],

eqns6 = (CO // tn[l]) =B[1, 0],

eqns7 = (VO == Rot 120[V0])
} 7/ Col urmForm

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

<<1>>

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

eqgns = eqnsl &&eqgns2 &&eqns3 && eqns4 &&eqns5 &&eqns6 && (Bg == -1/ 4);
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sol = Sol veAl ways[egns, {A, Cq, C»y}]

1
{{as0 20, a0 >~ (-1+4851 6473 -96320),

1

B21 » —— (-1-48 37 -192 317 + 192 y15 - 96 v39),
192
1

/312 - E (71*48 61—192 611*96 )’20+192 YZl)!

1 1
Bz = — (-1+48B1-96 vz +64v30), 630, ap1 > —— (-1+48 31 -96 v +192 &15),

64 192

1
0112%5(—851—32511—8610—16620+32521+3K1—96610K1—32K§+32K3),

1
oz — 6_4 (=1 -96 yy9 +48 6519 + 96 650 + 64 63¢9), Y11 ~ B1 + B11s

1 1
0)12%5(3}(1—96510}(1—32}(%4—32}(3), w21%§(3}(1—96510}(1—32}(?-#32}(3),

1 1
w3 > 0, wgo >0, B2o~ -B1+ 20 /32%5 (1-48 31 +48 v2), 2 e (1+483), 00~ 0,
1

a1 > —— (l*48 61()*96 520+18K1f576 610}(1*192KE+192K3>, 0(2%7/31+510+620,

192

1
62%0, 611%@ (—1+9661—48610—96520+18K1—576610}(1—192}(%4—192}(3),
1
w11 > —— <7l+32610>, UJZQ%O, OJZ%O, Ylﬁz (1+24/31), ){10%/31,
1

/310%— (1+24/31>, Ko = — <—1+32610+32K%>, 0(10%0, O(]_%élo,

24 32
61%0, (,()1%0, (,()10%0, Yo%z, [50%—2, Ko%l, 0(0%0, 60%0, (1)0%1}}

{VO, C0} /. sol [[1]1]

1+3%C1C2 (—1+32510) n2+ (G%C%CZ <3K1—96510K1—32K§+32K3> +6L4C1C% <3K1—96610K1-

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

cih 5 242 i 1.3 3 3 1.3 3 3 3 3 3,3
1+T+%le’l + —37+EC131+C1511—C1Y20+EC1610+01520—37C1K1+3C1610K1+C1K1—C

t[1]

(VO /. sol [[11]1) // Rot120 // dn[l1] // dP[2 1] // dA[1] // dcap[1l]

Cih 5
1+2=+ =

c?
74 Yo

2.2 [
Cih*+ 384

1.3 3 3 1.3 3 3 -3 3 3.3
+EClBl+C1/311fCl)/20+5C1510+C1620fEC1K1+3C1510K1+C1K:L*C

t[l]
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i ndvars = FI atten[Uni on[Cases[Last /e, e = e Infini ty]] & /@ sol ]

{B1, B11, ¥3» Y12, Y20, Y21, Y30, O10, 012, 620, O21, O30, K1, K3}

sol1l = Union]
sol [[1]] /. Thread[i ndvars - 0],
Thread[i ndvars - 0]

]

1 1
{0(060, O(léo, 0(260, O(3%*6—4, 0(10%0, 11 = E, 0(12%0, O(zoﬁo, a21e7@,
1 1 1 1 1
0(30%0, 50%_7! Blﬁoi 62% 0 B3_>_7! 5109 O 511%01 512%_71
4 48 64 24 192
0 1 1 1 1 0 0
B20 >0, Bor > ———s Bao>-—— Yo> = Y1> —— ¥2> —, ¥3=>0, y10 >0,
20 21 192 30 64 0 4 1 24 2 48 3 10

7{11%0, 7/12%0, 7{20%0, 7/21%0, 7{30%0, 60%0, 61%0, 62%0, 63%0, 610%0,

1
611 > -, 61220, 62020, 62150, 8300, x9~>1, x1 >0, 22 x3 >0,
1
wo -1, wg >0, w,->0, w3 >0, wyp-0, wlla—g, w12 » 0, wyo -0, wp; -0, wgoﬁo}

V1l = V0 /. soll

1- 4 (c1Cp) n?2+0[A]* h[1]
1 2 1.2 3 ) 53 4 _1 _ ek 1 9.9 &
t[1] o2 C1Cyr A% + - 384 0102—384 h° + O[A] “2*t 21 T C5 h°+ ~ 384 3
1 h 1 1
t[2] Z+°22—4+%c§ﬁ2+0[h]4 - 797 (C1

Cl=0C0 /. sol1l

1- 2 c2n?+0[n)*
t[1]

Har dR4 [V1]

True

Twi st Eq[V1]

True

V1 (VI // dA[1] // dA[2])
(1)

CapEquation[Vl, C1]

True
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gl = 3[V1]
1 h[1]
t[1] (%clczcg—%czcg n%+0[n]4 Sl
c3h cscC3 c3 2 1 5 7c3cs  ci1cd  5cpch c 3 4
t[2] Ty ( 96 @) he + (ﬁcl%* 2304 2304 _ 1152 72304) 0+ O[]
Crh 1 CyC3 2 1 2 c3 7c1CpC3 1 2 5¢,c} 3 4 C1h
t[3] j+(—%c1c2+ 96 )h +(ﬁclc2_ﬁ_ 2304 192 C2C3 - 11523)ﬁ +O[n]" -5+
Pent agon[&l]
True
Hexagon[+1, &1]
True
Hexagon[-1, &1]
True
3l xx (81 // dP[3, 2, 11])
(1)
81 »x (8l // dS[1] // dS[2] // dS[3])
1 h[1] h[2] h(3]
2
t[1] 0 (CZ;3+C—Z)EZ+O[E]4 (—:—gclcﬁ%)hhom“
coC c 2 4 c? cic 2 4
ti2] (224 g n2e0rn) 0 (-4 o) n2 . opn)
t [3] ( = c1C; Ci§3)h2+0[ﬁ14 ( a °2§2)h2+0[h]4 0
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