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Pensieve header: The category of Gaussian Differential Operators w/o denominators.

In[«]:= {t*, y*) a*J X*, Z*]- ={t, n, a, § C};
{t*s n*, a*, &, 8"} = {t, ¥y, a, x, 2}; (u_ii)* t= (U%) s

= {X*s az*, 23"}

ouf-1= {&, az, L2}

Inf]:= K& /: Ké; 5 :=If[1l===7,1,0];
Zip

nop= ZipG[P_1 1= P5 Zipr,ss 3 [P_1 i= (Expand[P // Zipiey] /. f_. &% 2 8(p,ayf) /. £* >0

inf-j= Zipiey [ (§2 + &+ 3) (x5 e+ 7x) +99 a]

ouf-]= 7 +99 a

In[«]:= Zip(nz) [e‘SXyz §n2]

ouf-]= X & &

1= Zipgemy [ (€8 + E+3+26m2) (X°e®*+7x) +99a+e®*Y2 £n,]
ouf-]= 7+99a+720b+6

Inf«J:= EQ = ]E[Sum[alei+j Xi €5, {i, 3}, {3, 3}1, L+ esSum[f;[x1, X2, X3] &3, {1, 3}] +
€? (Sum[gi[X1, X2, X3] €15 {1, 3}] + Sum[ge1.5[X1, X25 X3] €1 €55 {1, 3}, {J, 3}1)]

our - E @11 X1 £1+ 821 X §1+ @31 X3 £1 + A1p X1 €2 + @22 X2 £2 + @32 X3 §2 + @13 X1 E3 + 823 X2 €3 + A33 X3 €3,
e (&1filxa, Xo5 X3] + & FalXa, Xa, X3] + E3 F3[Xa, Xo, X3]) +
€® (E181[%1y Xa, X3] +E282[Xas Xo, X3] + E383[Xa, Xa, X3] + &5 81 [X1, X2, X3] +
€1 62812 (X1, Xo, X3] + €1 E3 813 [Xas Xay X3] + €1 &2 821 [Xas Xas X3] + 5 822 [ X1, Xay X3] +
€2 €3 823 [X1, Xa, X3) + €1 E3 831 (X1, Xas X3] + &2 €3 832 (X1, X2y X3] + £3 833 [ X1, X2, X3] )]

In[+]:= E /: Zipg 1ist@E[Q , P_] := Module[{;’, z, zs, ¢, ys, ns, qt, zrule, Q1, Q2},
zs = Table[&*, {&, £5}1;
c =0 /. Alternativesee (¢sUzs) > 0;
ys = Table[d, (0 /. Alternatives @@ zs - @), {&, ¢5}];
ns = Table[d, (Q /. Alternatives ee s - @), {z, 25}];
qt = wo™? Inverse@Table[KS; ¢+ - 9,,:0, {&, &5}, {z, z5}];
zrule = Thread[zs » qt. (zs +ys)];
Q1 =c+ns.zs /. zrule;
Q2 = Q1 /. Alternatives @@ zs - 0;
Simplify /@ E[0Q2, Det[qt] e ¥ wZips[wl, € (P /. zrule)]] |;

n-1= 1lhs = Collect[#, {e, £3}, Factor] & /@ (Zip(e,,¢,) @EQ)
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Collect[Last@lhs, {e, §3}, He@@w@™Ponenti#uwo,list] g]

e R e R e

outf+J= — | +e€ — | +H|—, — +

. w0? w03 we? we? ’
2yt 1 1 1 1 111,
) H[w04’ w@S] +H[w94, we’ wOZ} §3+H[u}94, we’ w@z} §3J

n-}= Collect[Laste@lhs, {e, &3, w0, wl}, 1&]
1 wl  wl?

e Rl
wo?  wed  we*

wl wl?
-+ — +
wd®  we?t

1
outf-]= —— + €
w0?

wl

wo?

1 wl
- =
wo?  we?

+€2

&3

mn-}= Collect[Lastelhs, {e, &3, w0, wl}, 1&] /. wl-> wd
1 24 2 3& 34
2232

—_— — +
we?  we? we?  we?  we?

1
+€2

out]+ J= +€

w0?

n-1= 1hs2 = Together /@
Simplify /@ (lhs /. E[Q ,P_] » E[w, 0@, 0P /. {Xi »wXi, e>w'e, & »w®&}] /.
w->-1+ dq dz1 - d11 (—1 + azz) + azz)

E[-1+ay + a2 @ + a2 - a1 a2,
(=Q13 @31 + @13 @22 @31 — 312 A23 @31 — A13 A21 332 — A23 A3 + A11 A23 A3
Q33 +A11 @33 + A1 Ap1 333 + A2 A33 — A11 A22 333) X3 &3,
-1+ +e? ay; az; 129 [* (* (*1+ azz) Az +axn a32) X3,
outf]= _ (alz as - (—1+311> a32) X3, (—1+a12 a1 — an (—1+azz> +322) XB} -
€? a3; g2, »%? [— (- (—1+azz) Az +az 332> X3, - (312 as - (—1+311> asz) X3,

(—1+a12 dz1 — di11 <f1+322) +322) Xg}]

large output show less show more show all set size limit...

lhs2 /. & [— (— (—1 + azz) dsq + d21 a32) X3,
- (21231 - (-1+an) asn) X3, (-1+apay-an (-1+an) +an) x3] » &
imn-= Denominatore@Laste@lhs2

ouf-1= 1

n-1= 1hs3 = Together /@
Simplify /@ (lhs /. E[Q ,P_] » E[w, 0@, 0P /. {Xi »wXi, e->w’e, & »w'&}] /.
w->-1+ dip dz1 - d11 (—1 + azz) + azz)

E[-1+ay + a2 @ + a2 - a1 a2,
(-@13 @31 + @13 Q22 @31 — @12 A23 A31 — A13 A1 @32 — A3 A32 + A11 A23 A32 —
Out[«]=

Q33 +A11 @33 + A1 Ap1 333 + A2 A33 — A11 A22 333) X3 &3, 3
(-1+a11+a12 a21+a22-a11 322)

large output show less show more show all set size limit...
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n-1= lhs4 = Together /@
Simplify /@ (lhs /. E[Q ,P_] » E[w, wQ, 0P /. {Xi »wXi, e>w’e, & »0'&}] /.
w->-1+ djq2 d1 — d11 (—1 + azz) + azz)

mn-1= Collect[Last@lhs4, {e, &3}, Factor]

In[«]:= r‘hSlZ = Zip{gl}@Zip{gz}@EO

E[((a13 ((-1+ax) as1-axas) +an (-3 a3 +ayas) + (-1+an) (asman- (-1+ax) ass))

1-2a+ +
outf-J= X3&3) / (-1+a a0 -an (-1+ax) +axn), = 3|
(17312 az+ —au)
large output show less show more show all set size limit...

m-1= 1hs == rhs12

ouf-]= True

Inf«]:= rhs2l = Zip{gz}@Zip{gl}@EO

E[((a13 ((-1+ax) as1-axas) +an (-3 a3 +axas) + (-1+an) (asan- (-1+ax) ass))

1-2 a5+ +
Outle J= X3€3) / (-1+a 8 -an (-1+ax) +ax), |
(1—312 Az + —322)
large output show less show more show all set size limit...

n-1:= rhsl2 == rhs21

outf-]= True

1= Eh = E[hSum[aiei.j X; &5, {i, 3}, {3, 3}1,
l+esSum[f;[X1, X2, X3] Ei, {1, 3}] + e Sum[fig3,5[X1, X2, X3] & &5, {1, 3}, {J, 3}11]
our= E[h (11 X1 £1+ 821 X §1+ @31 X3 £1 + 12 X1 €2 + @22 X2 E2 + @32 X3 E2 + @13 X1 €3 + 23 X2 £3 + A33 X3 £3)
l+e (Exfilxa, X, X3] + EaFalXa, Xoy X3] + E3 F3[Xq, Xoy X3]) +
€ (& Faalx1, Xa, X3] + &1 &2 Fra[Xa, Xo, X3] + &1 &3 F13[Xa, Xo, X3] +
€1 &2 Far[Xa,y Xo, X3] + €3 Faa[Xa, X2, X3] + &2 &3 Fa3[ X1, X2, X3] +
€1 &3 Fa (X1, Xoy X3] + €2 €3 F32[Xa, X2, X3] + €5 Fa3[Xa1, X2, X3]) |

Short[1lhs = Normal[Eh /. E[Q_, P_] > Series[Pe’, {h, @, 1}]|]| // Zip(e, e, ]

Inf[«]= rhso = Zip{§1,§z} [Eh];
rhsl = Normal[rhse /. E[Q_, P_] :» Series[Pe’, {h, 0, 1}]]

inf-;= Simplify[lhs == rhsi]

wZip

In[«]:= Q)Zip{} [w_, P_] :=P;
wZip(s e y[@_, P_1 i= (Expand[wZip sy [@, P11 /. f_. &% > o Qpee,yf) /. £* > @
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Inf+]:= E /: wZips 1ist@E[w , Q , P ] := Module[{g, z, zs, ¢, ys, ns, m, wl, qt, zrule, Q1, Q2},
zs = Table[Z*, {&, £5}1;
c =0 /. Alternatives ee (g’sU zs) - 0;
ys = Table[d. (@ /. Alternatives eezs - @), {&, ¢5}];
ns = Table[d, (Q /. Alternatives ee s - @), {z, z5}];
m = Table[K‘Sz,g* - az,g’Q: {8, &5}, {z, zs}];
wl = Det[m];
qt = wl Inverse[m];
zrule = Thread[zs » qt. (zs +ys)];
Ql=c+ns.zs /. zrule;
Q2 = Q1 /. Alternatives @e zs - 0;
simplify /@ E[« /w1, Q2, e ¥ wZips[w, € (P /. zrule)]] |;

n-1= E1 = Prepend [EQ, 1]
ouf = E |1, @13 Xg 1 + @1 Xp E1+ @31 X3 1+ @12 Xq §2 + 822 Xa E2 + @32 X3 2 + A13 Xg £3 + 823 X2 €3 + 33 X3 E3,
l+e (Ea1falxa, Xo, X3] + EaFalxa, Xo, X3] + E3 F3[X1, Xo, X3]) +
€ (&7 Fia[x1, Xa, X3] + &1 &2 Fra[Xa, Xoy X3] + &1 &3 F13[Xa, X2, X3] +
€1 &2 Far (X1, Xo5 X3] + &3 Faa[Xa, Xo, X3] + &2 &3 Fa3[Xa, X2, X3] +
€1 &5 Fa[x1, Xos X3] + &2 &3 F3a[Xa, Xa, X3] + &3 Fa3[X1, Xa, X3]) |

In[«]:= Short [th = a)zip(ghgz)@El]

1
Outf[+ J//Short= IE[ N
l-apaxn+an (-1+ax)-axn

<a23 (alz ds1 — (—1+a11) 332) + d13 (— <—1+322) d31 + a2 <<1>>> +a33) «<1> &3, <<1>>]

In[«]:= Short [r‘h512 = wZip{gl}@wZip{gz}@El]

1 <«<141>> + € <1 <1 <1 [l
Out[ - J//Short= IE[ , <<1>>, ]
(-1+anm+anpan) (-1+ax) (—1+a22)2
1 1
Infe]= Simplify[ /
1-aj;a; +a; (—1+a22) - d>2 (—1+a11+a12 321) (—1+a22)

(*1+ di1 + d12 321> (*1+ azz)

outf-J=
l1-apaxn+an (-1+ax)-axn
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