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Pensieve header: Experiments with connectedness and exponentiation.

n-1= Unprotect [SeriesData];
SeriesData /: Expand[sd SeriesData] := MapAt[Expand, sd, 3];
Protect [SeriesData];

m1= $k = 33
n-j= Derivative[m _, n_]1[Gr 1 /; Max[m, n] >k+1 := 0 &
In[]:= {D[Gz[g, z]l, z,z, 8, z], D[GZ[QJ z]l,z,2, 8,2z, 2]}

Out[«]= {62(1’3) [g) Z]J @}

1= NilZip[F ] Module[{s = F, t = F, n = @},
While[t =1=@, s += (t = Expand[8¢d,t / (++n)])];
Expandes |

inf-;= NL11Zip[Gq[&, z]]

1 1 1 1
our = Ga[E5 2] +Ga M1 [C, 2] + ~ G B (L, 2] + — G [C, 2]+ — G (L, 2] + —— 60 (L, 2]
2 6 24 120

no= F = Sum[e*G[E, 2], {k, $k}] +0[e]*?

our - G [C, 2] €+Gy[L, 2] €*+G3[C, z] €?+0[e]?
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n-1= Expand@Log [NilZip [eF] ]

1
outf-J- (Gl[é, z] +G BV g, 2] + =622 g, z]

2

€ +

(Gz[g, z] +G6, %V (g, 2] 6,2 (L, z] + 361”’“ (&, z]%+
2

1
GMYe, z]1 +6 % (g, z]1 G MY (g, 2] + ;Gﬁ“) (&, 2] GL®9 (¢, z] +

3
G @V g, z] 62V (g, z] + ;GN’” (&, 2] GV (g, z] +

5 1 1
G tYg, 2] 6> (L, 2] + EGNZ’” (8, 212+ = G»P (L, 2] + =GP (g, z]| €2+

1
G3[C, 2] +G %V [, 2] GO [, z] + =G, (@2 [, 2] G, [, 2]2+ G @Y [, 2] G0 [, z] +
2

2 6

1
G IE, 2] &L, 2 BT (L, 2]+ S GIMHIE, 217+ 6 B, 2] G MY IL, 2]+

G MY e, 21 +6, (¢, 21 6, (g, 2] +26, 29 (¢, 21 6, MY [, 2] 6, BP (g, z] +

1
G ‘M0 1e, 2] 6P (g, z] + 561”’” (€, 216G 29 (¢, z] +

1
- 62(9,2) [,
2

i Gl(e,l) [,
2

-eMY L,
2

3
el 61(0:2) [,

RERN

z] G, »9 [¢,

z] G ‘M2 ¢,

z] G @V ¢,

z] +6,%¥ g, z] 6BV (£, 2] 6,2 [, z] +
2,0 3 1,2 2 2,0
2] G2 g, z] + =G M2 (g, 2]26, 29 [, z] +
2
1
z] + ;Gﬂ“) (8, 2] G,>9[g, 2] +G, @Y [z, z] 6. ®V [L, z] +
2] G2V ¢, 2] +26, %Y [, z] 6, MY (g, 2] 6,2V (g, z] +
(2,1) 3 (1,2) (2,1)
z] Gy '® [g.v Z}Jr;GZ ’ [g.v Z}Gl ’ [g) zZ] +

3
212+G6,%Y [z, 2] G2V [g, z] + ;Gl“'” (&, 2] G>Y e, z] +

3
G @V L, 21 6,09 (g, 2] G P [¢g, 2] + ;GN’” [C, 212G 22 [, z] +

5
GtV g, 2] 6,22 [z, z] + 561“"” (£, 2] G B2 (g, 2] G ®Y (g, z] +

5

27

37
24

5
=G @28, 2]16,%% (g, 2] 6,2V (g, z] + =6V [g, 2] 62V [, 2] 6, B [, z] +
4 2
5
— G B2, 2] 62V (L, 2] 6 *Y (g, z] + G Y (g, 2] 6P (g, 2]+
2

5 1
2 BTG 2P GV E, 2] BT E, 2]+ G ETLL, 2] GETLL, 2]+ T 6L, 2] ¢

1 1
=G Mg, 21 G®Y (L, 2] +6 2V L, 2] GEY [, z] + G @Y [, 2] 63V [, z] +
2

1 1
C6 YL, 2] 6PV (L, 2] G P, 2] PP (L, 2] ~ G MY (L, 2] 6P (C, 2] +
2

3 1 1
6L, 2] GV (L, 2]+ — 6P L, 2]+ GV L, 2]
4 6 24

e*+0[el?
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n1= NilBra, [F_] := Module[{s =F, t =F, n =0},
While[t =1=@, s += (t = Expand[18¢0,t / (++n)])];
Expandes |

inf- 1= GG = Expand@Log[NilBr‘aA[eF]]

outf+J= [Gl[g, 2] + G MY (g, 2] + %AZ g, z] e+
(sz, 2] + 26, %Y g, 2] 6,2V [, z] + %AZ Ve, z1?
AG MY (e, 2] + 260 (g, 2] 6P (L, z] + %AZ 2L, 2] 620 (g, 2] +
6 ®Y e, 21 6,2V (g, z]+§z3 2 1e, 2] 62V 1L, 2] + PGPV (L, 2] 62 (g, 2] +
EA“ D0, 212 SR 6P (e, 2]+ S 6 (g, 2] | 2
8 2 6

1
G3[C, z] +AG @V (£, 2] G, [, z] + =A% G, %2 [, 2] G, P [, z)?
2

AGM’“ (8, 2] G2 (L, z] + 226, %Y [, 21 6, g, z] 6, BV (g, z] +

1

=226 MYe, 212+ 26 MY (g, 2] 6,V (g, z] + A6 BV (g, 2] +

3

226G M9 e, 21 6 MY (g, 2] + 2236, 09 (g, z] 6BV (g, 2] 6, B2 [, z] +

1
A6 M9 e, 21 GV (g, 2] + =26 @V [, 2]26, 29 [, z] +
2

1
— 2262 [¢E, 21 6,20 (L, 2] + 36, %% (g, 2] 6, MV (g, 2] 6,29 (g, 2] +
2
3 3
=86 %Y e, 2] 6V (E, 2] 62O (g, z] + =A% 6 MY [, 212G, 20 (¢, 2] +
2 2
1 1
EP G2 (€, 2] G2 (L, 2] + EAZ 21E, 2] 60 (L, 2] +

3
A6 @Y e, 21 6BV (g, 2] + =36, %2 (g, 2] 6,2 (g, 2] G2V (g, z] +

2

9
226,19V ¢, 216,V g, 216, %Y [, z] + = A6, Y g, 2] 6, MP [g, 2] G2V (L, 2] +
2

3 3G, (1,2) (2,1) 3 4G (2,1) 2
=2 '8, 21 62V (g, 2] + =26, %2 (g, 2] G2V (g, z]
2 2
226 %Y e, 2] 6,2V (g, z] + EP 20, 2] G2V e, z] +

2

3
A6 @Y e, 216N (g, 2] G2 (g, z] + =2t 6 MY (g, 2176, Y (g, 2] +
2

5
e MY e, 216,22 (g, z] + =26, MY (g, 2] 6,12 [, 2] 6,2 [, z] +

2
5 5
=26, %2 (L, 216,%% 12, 216,22 (g, 2] + = 2* 6, @V (g, 21 6,2V [, 2] 6, PP [, Z] +
4 2
27 5 (2,1 2,2 5 5 1,1 2,2 2
— 2 21e, 2162V [E, 2] 6,22 (g, z] + = X6 MY (¢, 2] 6,22 (¢, z]
4 2
37 5
— 286,22 (¢, z21?+ 6BV (g, 2] G2 (g, z] + =206 22 [, 2] G2V [, z] +
24 4
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1 1
=262V g, 21+ =36 (g, 2] G2 (g, z] + X% 6,2V [, 2] G2 (g, z] +
2 2
1 3 (0,2) (3,1) 1 3 (3,2)
;AGw [C, 2] G(3 [c,zng Ve, z16,%Y ¢, 2] +

1
A6 MY e, 2] 6,32 (g, z]+;x4 Vg, 216,33 g, 2] +
3 5 (3,3 1 3 3,3 1 4 3 4
=2 208, 2] G L, 2]+ =263V g, 2]+ — 226 (g, z] | €2+ 0[€]
4 6 24

Inf]:= (GG /e A 0) ==

outf-]= True
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Inf[«]:= GAGG
our = (G MY [, 2] + G PP (L, 2] ) e+
(Gl“”“ (£, 2] 600 (g, 2] + G BV (g, 2)2+ 6 MY [, 2] 226,09 (£, 2] 6 (g, 2] +

9
AG @2 (e, 2] G PP (g, 2] 226, %Y [, 2] G2V (L, z] + =26 B2 (g, 2] GV (g, 2] +
2
5 1
3226,V (8, 216,2Y (g, 2]+ =36 22 (g, 2]+ A6 2P (g, 2] + = 226G, (¢, z] | €2+
2 2

(Gz(e’l) (8, 2] G2 (g, 2] + 26, ®D [, 2] GO [, 212+ G, @V [, 2] G,29 [, z] +

226, %Y e, 216,29 (g, z) 6, Y (¢, z] + 26 PV (g, 22+ 2206, g, 2] 6BV (g, z] +
GMY e, z] + 226, (g, z] 6,12 (g, z] +6A261 Lo e, z] 6,0V (g, 2] 6, B2 (g, z] +
226,59 (2, 21 G, MY (g, 2] + A6 @Y [, 216,29 [, z] + G, %Y [g, 2] 6,29 [¢, z] +

9
3226,%2 (¢, 21 6PV (g, 2] 6% (g, z] + ;AZ G %Y 1e, 2] 6, MP (g, 2] 6,2 (g, z] +
3
62°6G, 2 (L, 212629 (L, z] + =2 G (£, 2] 6,2 (g, 2] + 16 %P (&, 2] G2Y (L, z] +
2

9
226G, %Y (¢, 2] 6,2V g, z] + ;AZ G1®? 8, 2] 6,9 (g, 2] G2V (g, z] +

622G @V (g, z] 6BV (g, 2] G2V [, 2] +18 3G, MY [, 2] G MY (g, z] GV [, z] +
9

=226, M2 g, 21 6,2V (g, 2] + 6236, ®? [g, 2] GV [¢, z]?

2

226,%Y ¢, 2] 6,2V (g, ]+§A2 L2 1e, 2] 6,2V (g, z] +

3226, %Y (¢, 2] 6, (g, z] G (22 [§, ] 16236, MY (g, 226,22 (g, z] +
3G MY e, 216, *2 (g, 2] +10° 6, B0 [, 2] G, g, 2] 6,22 (g, 2] +
52%6G % [¢, 2] 6,29 [, z] G (&2 [g, z] +102° 61 @z, 2] 62V (g, 2] G2V (g, z] +
gx“e 12 (e, 216,31 (€, 21 622 (£, 2]+ 20 46y MY (e, 2] 6,127 (€, 212
4 2
37
=226 P2 g, 212 +3226, MY [, 2] 62V (g, 2] + 523G 22 (¢, 2] G2V [, z] +
4
3
AG3 B2 e, 2] + =226 M0 [, 2] G2 (g, 2] +43G BV (g, 2] G (L, z] +
2
3 26 (3,1) 3 2 (3,2)
;A e, z] G [§,2J+;/\ Vg, 216,30 ¢, 2] +
4236, 1g,216,2Y (g, 21 +22°6, Y (g, 2] 63 (L, 2] +
15 1 1
— 26,22 (g, 2163 L, 2] + =26 (g, 2] + = A6 MY [, 2] €2 +0[e]?
4 2 6

n-1= Simplify[ (81GG) == (8,0GG) + (9,GG) (9.GG) ]
ouf-]= True
In[«]:= He = F;

H. :=H, = (Hk-13
Expand [H._; + Integrate[ (8;0¢Hr.1) + (OgHr-1) (OzHk-1) - (OaHe-1) s {A, O, A}] ])
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inf-]:= Ha

2019-03-22 06:08:28

our-= (61 [€, 2] + AG B (€, 2]) e+ (G [L, 2] + A6 @V [, 2] GO [L, 2] + AG BV (g, 2]) €%+
(G318, 2] +1G @Y (£, 2] G MP [, 2] + 1 G @Y (£, 2] ;2P [, 2] + A G B (g, 2] ) €2+ 0[e]?
In[#]:= HZ
1
ot - [Gl[g, 2] s AG MY [, 2] + = 26,3D (€, 7] | e+
2
1
(Gz[g, z] + 26 @Y (g, 2] 6, (g, z] + =26, MY (g, z)?
2
1
AG BV g, 2] + 26,00 (g, 2] 6BV (g, 2] + = A%6, %Y [, 2] 6,29 [, z] +
2
1 1
A6 %Y e, 2] 6,2V (g, 2] + =36 MY (g, 2] 6BV (8, 2] + = A2 G 2P (g, z] | €+
3 2
1
(Gs[c, z] +2G @Y £, 2] 6, (g, z] + =226, %% [, 2] G, ? [, z)?
2
Ael (8, 1) [§ 2] G g, 2] + 226, %Y (¢, 2] 61O [5 ZJ GV e, z) +
A6 MYe, 2] GV g, 2] + A6 MY (L, 2] + 26,0 (g, 2] 6, MY [, z] +
1
=23 61” O1e,z] 6NV g, 2] 6 B2 (g, 2] + 26, [, 2] G, MY (g, z]) +
3
1 1
=226 @V (g, 212G 2P (L, z] + 26 %2 [, 2] G2 (g, z] +
2 2
1 1
=226 %Y ¢, 21602 (L, 21629 (g, z] + = X266, %Y (g, 2] G129 (¢, z] +
3 2
1
26V e, 21 6,2V (g, 21+ =26, %Y g, 21 6,29 (g, 2] G2V (¢, z] +
3
1 1
=226 @Y e, 216, (g, z Ve, zl+ =226 M2 e, 216,%Y (g, z] +
3 3
1 1
226 @Y e, 21 6BV g, 2] + =36 M2 (g, 2] G2V (g, z] + =26 2P (g, z] | 2 +0[e]?
3 2

In[«]:= H 3
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1
outf-J- (Gl[é, z] + A6 BV (g, z] + =26 22 (L, z] | e+
2

(Gz[g, z] + GV g, 2] 6,29 (g, z] + Lo G MY e, z)?
2

2019-03-22 06:08:28

1
AG Vg, 2] + 26,10 (8, 2] 6B (L, z] + =226 %2 [, 2] 6,2 [, z] +
2
3
A6 @Y e, 21 6PV g, 2]+ =36 MY (g, 2] 62V (g, 2] + 36 MY (g, 2] 6,22 (g, z] +
2
1 1 1
— 24622 (g, 2]+ =26V (g, 2] + 3G [, z] | €2+
12 2 6
1
G3[C, z] +1G @V (g, 2] 6,29 (g, z] + =26, %Y [¢, 2] 6, VP [¢, z]?
2
1
AGL @Y g, 21 6,1 g, 2] + 226, %Y (£, 2] 6,1 (g, 2] 6PV (g, z] + =26, MY (g, z]?
3
226 MY [C, 2] 6PV (L, 2] + 26T L, 2] + X260 (L, 2] 6V (L, 2] +
2A3 G ‘"9, 216, MY g, 2] G MY (g, 2] + 226, B0 [, 2] G, BP (g, 2] +
1 1
=226 %Y (g, 2126, (£, z] + —A* G, %P (g, 2] 6.2V (¢, z] +
2 2
26 %Y e, z) 6,0V (g, 2] 6,29 (g, z]+§x3 Ve, z) 6,02 (g, 2] 6,29 (L, z] +
2
13 1
— 26 MY (g, z)? 918, z1+ = 36N (L, 2] 6,2 (g, z] +
24 2
1
=226, %? (¢, 21 G,*Y (L, 2] + 26, %Y (g, 2] 6,2V (g, 2] +
2
EP 2e, 2] 6P g, 2] 62V g, 2] + 2236, %Y (L, 2] 6, MY (g, 2] 6,2 (g, 2] +
2
EA“ Ve, z) 6,02 (g, 2] 62V [, z] + 2 e G,MY (e, z] 6,2V (g, z] +
2 2
13
=26 %Y (e, 21 6PV (¢, 212+ 226, @Y (£, 2] G, PV (g, z] +
24
3
=236 MY g, 2162V L, 2] + 226 %Y (g, 2] 6. MY [, 2] 6,22 [, 2] +
2
1
EA“GN Vg, z126,%2 (¢, z1 + 36 MY (g, 2] 622 (¢, z] +
7 1
— 206,19 ¢, 21 62 (L, 2] G PP (g, z) + — A6 %Y [, 2] 6,29 (&, 2] G2 (L, z] +
12 6
7 2
— 246 %Y (g, 216V (L, 2] 62 (g, z] + — XGNP (g, z] 62V (g, 2] 6,2 (g, z] +
12 15
1 1
ABeMYie, 21 63V (g, z] + =622 (L, 2] G2 (g, z] + —A2G P (L, z] +
6 2
1 5
=236, 108, 216,2¥ (g, 2]+ — 2062V (g, 2] 6,2 (g, z] +
2 24
1 1
=226, %2 (L, 216,V g, z] + =36, %Y g, 2] 6,3P (g, z] +
2 2
5 1
— 246 MY (g, 2] 6P (L, z] + = A%G33 [, z] | €2+ 0[e]?
24 6
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inf-:= Hg

1
outf-J- (Gl[é, z] + A6 BV (e, z] + =26 22 (L, z] | e+
2

1
(Gz[g, z] + 26 @Y g, 2] 6, (g, z] + =26, Y (g, z)?
2

6B (2, 2] + 226 B0 (2, 2] G B (2, 2] + T 26 @ (2, 2] 62 (¢, 2] +
2
A6 ®Yie, z1 6,2V (g, 2] + EP 20e, 2162V (g, 2] + 26 MY (L, 2] 622 (L, z] +
2
5/\“ e, z)? +lxz e, z ]+lz3 Mg, z) | er+
8 2 6

G3[C, 2] +1G @V (£, 2] G [, z] + %AZ @21, 216,29 (L, 2]?
A6 @Y e, 216, (g, 2] + 26, Y (L, 2] 6PV (g, 2] G, MY (g, z] +
5/\3 Ve, 212+ 26, MY (g, 2] 6 MY (g, 2] + a6 Y (g, z) +
XG0 e, 21 6P L, 2]+ 2276, MY (2, 2] 6, (g, 2] 6B (L, z) +

1
69 e, 2162 (g, 21+ =26, %Y [, 216,29 [, z] +
2

1
EAZ 21e,2)1 629102, 2] +226,%2 (¢, z] 6,V (g, 2] 6,29 [g, z] +
3 3 (1,2) (2,0) 3 4 20)
;A Yie, z1 6,02 g, 2] 6,29 (g, z]+;x D0eg, 2126, 29 (¢, z] +
1 36 (2,0) 1 26 (2,0)
;A e, z]1 G % [§,21+;/\ e, 21629 (g, 2] +
226 @Y L, 2] G2V (L, 2] + zﬂ 21E, 2] 60 (E, 2] G2 (L, 2]

9
226,19V (¢, 21 6, MY g, 2] 6.2V (g, z] + EA“ Ve, z1 6,02 (g, 2] 62V (g, 2] +
3 3
;)? g, 216>V (g, z] + ;A“Gl(eﬂ) (&, 2] G =Y (¢, z]?

3

A6 ®Yie, 216>V g, 2] + ;P e, 2] G2V g, 2] +
A6 Y e, 2] 6,9 (¢, 2] 6,2 (g, z] +§A“ Ve, 2126, (¢, z] +
A6 MY e, 216,22 (g, z] + ZA“ 0 1e, 2] 6,M2 (g, 2] 622 (L, z] +
5 5
ZA“ (g, 2] G 9, 2] 6,22 (g, z] + ;A“ Yig, 21 6%V ¢, 2] 6,22 (g, z] +

8 3
=62 e, 21 6,%Y (g, 2] 6,2P (g, z] + = X6 BV (g, 2] 622 (L, z]%+
3 5

1 5

— 286G 2V (g, 212+ 3G MY (g, 2] 622 (g, z] + =206 BV (g, 2] G2 [, z] +
45 4

1 1

;AZ 2 e, ]+;A3 0re, 21623 (g, 2] + 2062V (g, 2] G2 (g, z] +
1 1

;P e, 21 6,3V (¢, ZJ+;A3 Vg, 216,32 ¢, z] +
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1
A6 M2 e, 2] 6,32 (g, z]+gx4 Vi, 216,33 (¢, z] +
7 1 1
—X6,*2 (g, 2163 (L, 2]+ =262V (g, 2] + — %6V (g, z] | €2 +0le]?
60 6 24

Infe]= Simplify[Hz $k == GG]

outf-]= True

In[«]= Te = F;
Te i=Te= (Teess
Expand [T, + Integrate[ (8gTr-1) (82Tk-1) - (82Tre1)s {2, @, A}11)

1= Tq

our - G [E, 2] €+ (Go[E, 2] + A G @Y [£, 2] G2 [L, 2]) €%+
(G3[C, 2] + 1 G @V [, 2] GV (£, 2] + 1 G PV (g, 2] G, VP [, z]) €? +0[e]?

nf-1= Ta
ou = G [E, 2] €+ (G [E, 2] + A G @V [£, 2] 612 (g, 2] ) €* +
1
G3[&, z] + G @V (£, 2] G, [, z] + = 2%6, %% [, 2] G, ? [, z)?
2

26,01 [C, 2] 6 [T, 2] + 226 OV (8, 2] G Y (L, 2] G MY (L, Z]
1

~ A6V (L, 21762 (¢, 2] | €2 +0[e]?

2

In[«]:= TZ - T]_

1
out- J- ;xz G %% (¢, 2] 6,29 (g, z)?

1
226 @Y e, 216,29 (¢, 21 6, MY (g, 2] + =26 %Y (g, 2]26,29 (g, z] | €2 +0[e]?
2

1= Ts
ou 1= G1[E, 2] €+ (G [E, 2] + A G, @V [, 2] 6,9 [&, z]) e+
G3[C, 2] + 1 G ®Y (g, 2] 6,0 (L, 2] + %AZ 20g, 216 (g, 2)?
AG @V, 216,V (L, 2] + 26O (£, 2] 6BV [, 2] G MY (g, 2] +
%AZ Vg, 2126,%9 g, 2] | €2+ 0[e]?

nf-1= Ta
our - G1[E, 2] €+ (G [E, 2] + A6 @Y [L, 2] GBO (L, 2]) €%+
G3[C, 2] +AG®Y (g, 2] 6,0 (L, 2] + %AZ G ®%¥ (g, 2] 69 (g, 2)?
26 @V (L, 2] 610 [C, 2] + X261 Y (L, 2] 6O (L, 2] 6BV (L, 2] +
%AZ G @Y (e, 2]26,>% (g, z] | €2+ 0[e]*
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