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Pensieve header: Verifying the zipping theorem. Continues ZipBindDemo.nb in
pensieve://Talks/Matemale-1804/.

<P(Zi, ¢ )ec+”iz"+y-f5j+‘li'zf'4j> =|q| <P(Zi, ectnal
zi—>q; (Zk+yk)

- i~k 5 - .
= |g|e“TT 9% <P (qf(zk + i), &+ n’q{)>-

Infe]:= HL[& ] := Style[&, Background - Yellow];

Inf]:= K& /: K&; ; :=1If[1===73,1,0];
{z%, x*, y*} = {&, &, n}; {& &, n"} = {2z, X, ¥};
(u_i )™ = (™) 4;

Inf+]:= E/:E[QI ,P1 ]=E[Q2 , P2 ] :=Simplify[Q1 == Q2] A Simplify[Normal[P1 - P2] == O] ;
Zip
nep= Zip [P_1 1= P5 Zipis,ss 3[P_1 := (Expand[P // Zipisy] /. f_. &% 2 8(so,ayf) /. £* >0

Inf[«]= Zip{g} [ (a §6 +C+ 3) (Z5 e?+7 Z) +99 b]
ouf-]- 7+720a+99b

Infe]= Zip{g,,,} [§3 773 eax+by+cxy]

our-- a>b>+9a%?b*c+18abc?+6c?

Infe]:= (» E[Q,P] means e®P *)
E /: Zips 1ist@E[Q_, P_] := Module[{g‘, z, zs, ¢, ys, ns, qt, zrule, Q1, Q2},
zs = Table[Z&*, {&, £5}1;
c =0 /. Alternatives ee (;‘SU zs) - 0;
ys = Table[d. (Q /. Alternatives eezs - @), {&, ¢5}];
ns = Table[d, (Q /. Alternatives ee &s - @), {z, z5}];
qt = InverseeTable[KS&, ~ - 0,,:0Q, {&, &5}, {z, z5}];
zrule = Thread[zs -» qt. (zs+ys)];
Ql=c+ns.zs /. zrule;
Q2 =Q1 /. Alternatives @@ zs » 0;
Simplify /e E[Q2, Det[qt] e ¥ Zips[e® (P /. zrule)]] |;

3 3
- En=E[h > Y atei.Xi &5, ) FilXi, X2, X3] €1]; E1=Eh /. h>1

3
i=13j=1 i=1

ouf-]= E[a11 X1 €1 + @21 Xz €1 + @31 X3 §1 + Q12 X1 €2 + Q22 X2 €2 + 332 X3 €2 + @13 X1 €3 + A3 X2 €3 + A33 X3 &3,
&1 falxa, X2, X3] + &2 Fa[X1, X2, X3] + &3 F3 (X1, X2, X3]]
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Inf[«]= Shor‘t[lhs = Zip{gl’gz}@El, 5]

Out[« J//Short= E[<(313 ((—1+322) ds1 — adr1 a32> +Qa1p (—Qaz3zas; +ax 333) + (—1+311> <323 ds3p — (—1+322> 333)>

X3 53) / (’1“5‘12 Ay - a1 (—1+a22) +azz), <<17> +ap; «<1> ]
(—1+a12 a1 - an (—1+a22) +azz)2

inf-1= HL [th == Zip{gl}@Zip{gz}@El == Zip{gz}@Zip{gl}@El]

ouf-]= True

1= Short[lhs = Normal[Eh /. E[Q_, P_] = Series[Pe?, {h, @, 3}]] // Zip(e, &5 5]

Out[ = J//Short= ha13 §3 'Fl [@, @, X31 +2h2 dq1 d13 §3 'Fl[@, 0, X3] + 3h3 a%l di3 §3 -Fl [@, 0_, X31 +
2h%aj a3 E3F1[0, O, x3] +h*a3a §3F1(0, 0, Xx3] +2h% a1 a13 a8, 3 F1(0, 0, x3] +

1 1

<<334> + — h3 a%l ass Xg &3 .F1(3,0,0) [@, 0, X3] + — h3 a1 a%l X% .F2(3,0,0) [9, 0, X3] +
2 2

1 3,3 3 3,0,0 1 3,2 3 3,1,0

gh a31X3§3'F3(” )[0, 0, X3]+gh a31a32X3'F1(’ ’ )[0, 9, X3]+

1 1
g h3 agl Xg -FZ(?’J:L,0> [0, 9) XS} + g h3 agl Xg 'F1(4’0)e) [01 0) X3]

1= rhs = Normal[Zipe,,¢,) @Eh /. E[Q_, P_] > Series[Pe’, {h, @, 3}]];
HL@Simplify[lhs == rhs]

ou-]= True
Zip2

Inf+]:= E /: Zip2s 1ist@E[Q , P_] := Module[{§, z, zs, ¢, ys, ns, qt, zrule, grule},
zs = Table[Z*, {&, {5115
c =0 /. Alternatives ee (g’sU zs) - 0;
ys = Table[d. (@ /. Alternatives eezs - @), {&, ¢5}];
ns = Table[d, (Q /. Alternatives ee s - @), {z, 25}];
qt = Inverse@Table[K&, -~ - 0,,:0Q, {&, &5}, {z, z5}];
zrule = Thread[zs -» qt. (zs+ys)];
Erule = Thread[{s » &5 +ns.qt];
Simplify /@ E[c+ns.qt.ys, Det[qt] Zips[P /. (zruleUgrule)]] |;

In[«]= Shor‘t[ZiPZ{gl,gz}@El, 5]

Out[« J//Short= E[<(313 ((—1+a22) ds1 — dr1 a32> + a1y (—Qazzas; +ax 333) + (*1+311> (a23 dsy — (*1+322> 333)>

<<17>> + ax; <<1> ]

X3€3) / (-1+ap a0 -an (-1+ax) +axn), 5
(—1+312 dz1 — d11 (—1+a22) +322)

inf-:= HL [Zip{fl,fz}@El = Zip2{§1,§2}@E1]

ouf-]= True
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3 3 3 3
nir= Eh2 =E[h 3 Y ai01.5Xs §55 ) ) Fro1.5[Xe, X2, X3] &1 §5]5 E2=ER2 /. h 51

i=1j=1 i=13j=1

ouf = E[a11 Xy 1+ 821 Xp E1+ 31 X3 E1+ @12 Xg 3 + 822 Xp E2 + @32 X3 £ + A13 Xa £3 + A3 Xp €3 + 33 X3 3,
E3F11 (X1, Xo, X3] + E1 & F1a X1, X2, X3] + E1 &3 Fu3[Xe, X2, X3 +
E1 &2 Far[ X1, X2, X3] +E3 a2 (X1, X2, X3] + &2 &3 Fa3[ X1, X2, X3] +
€1 &3 Fa1 (X0, Xo, X3] + &2 €3 F3a[Xa, Xay X3] + €3 F33[X1, X2, X3] |

im-j= Timing [1lhs = Zip(s, ¢, @E2]

{9.90625,

E[((a1 ((-1+a2) as1-ax; as) +an (-3 a3 +a; as3) + (-1+an) (asman- (-1+ax) ass))

U= X3&3) / (-1+a382 - a1 (-1+ax) +ax), 5
(1-312 az1+ail ( )-322)

large output show less show more show all set size limit...
= Timing[rhs = Zip2¢, ¢, @E2]

{5.84375,

E[((a13 ((-1+az) as1 - as) +a12 (-3y3831+ 21 333) + (-1+a1) (a3 as - (-1+az) as))

I}

our = X3&3) / (-1+apaxn -an (-1+ax) +axn), 5
(1*312 an-+an ( )*azz)

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

in-= Timing@HL [1hs = rhs]

ouf-]= {@., True}

In[«]:= Shor‘t[lhs = Zip2{§1,§z}@E1, 5]

Out[« J//Short= ]E[((au ((—1+a22) as; — dy1 a32) + a1y (—az3zas; +ay; asz) + (71+311> (a23 asy — <7l+322> a33)>

<«<17>> +ay; <1l>
X3€3) / (-1+apan -an (-1+ax) +axn), 2]
(71 + dj12 dz1 — d11 (*1 + azz) + 322)
In[«]:= HL [1hS == Zip2(§1}@Zip2{§z}@E1 == Zip2{§z}@Zip2{§1}@E1]
ou-]= True

n-1= Short[lhs = Normal[Eh /. E[Q_, P_] = Series[Pe’, {h, @, 3}]] // Zip(s, e, 5]

Out[ = J//Short= ha13 §3 -Fl [0, 0, X3] +2h2 di1 d13 §3 'Fl[O, 0, X3] +3h3 a%l di3 §3 'Fl [0, 0, X3] +
2h%aj a13821 £3F1[0, 0, x3] +h*a;3a &3 1[0, 0, X3] +2h%aj;a13a8, 3 F1(0, 0, x3] +

1 1

<<334>> + — h3 a%l ass Xg 53 .F1(3,9,0) [0, 0, X3] + — h3 a1 a%l X% .F2(3,9,0) [0, 0, X3] +
2 2

1 3,3 3 3,0,0 1 3 52 3 3,1,0

—h%ad; x3 5513399 [0, 0, x3] + gh aj;an x3 35910, 0, x3] +

1 1
—h*aj; xj 1% 10, 0, x3] + —h’ad; x3 1% [0, @, x3]
6 6
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3= rhs = Nor‘mal[ZipZ{ghgz}@Eh /. E[Q ,P ] = Series[P e?, {h, 0, 3}]];
HL@Simplify[lhs == rhs]

ouf-]= True
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