G Simplifications on [ /]

P is v-closed

Theorem 11. IfngVar(P) then Plz/y] = P{[z/y]} Nis(z)

Proof (Th.[). From the generalized variable renaming theorem Th. @, [P{[z/y]}] =
{s,h|s* he[P]},
so [Pilz/ylt Nis(2)] = {s.h | [s |y — s(2)].h € [P1},
which is [P[z/y]]. O

Some more simplifications:

Remember that we have in Lemma [ [E{E’/xz}]® = [E]*~FTT if [E]*
exists.

— [(B1 = By)[E' [a] = (B {E' [z} = Bo{E'Jz}) nis(E') }

[(Ei{E'/a} = Ex{E'/x}) Nis(E")]
={s,h | [E1{E'/x}]* = [E2{E'/x}]* and[E']" exists}
= {s,h | [E; ]][s\x—>[[E]1 1 = [E, ]][ |x—>[[E’]]b]}
= {s,h | [E1]lsle=ET] = [E,]lsle—IET]}
={s,h[[s|z—[E]"],he[Er = Ea]}
= [(Bx = E»)[E"/x]]
— ‘ (E — E1, Eo)[E'/x]) = (E{E' |2} — E1{E'/z}, E2{E'/2x}) Nis(E') |

[(B{E'[2} — BAE [a}, BoAE'[a}) A is(E)]
= {s,h[dom(h) = {[E{E"/x}]*} and h([E{E'/2}]") = ([EA{E"/x}]°, [E2{ E'/2}]")
and [E']® exists}
= {s,h | dom(h) = {[E]lsl=—[FT1
and h([E]El== YTy = ([ sl BT [ By ele— 12D}
={s,n|[s [z —[ET],he] EHEhEz]]}
=[(E — E1, Ep)[E' /a:]]]

- ‘ false[F'/x] = false ‘

[[false[E’/:c]]]
= {5 | [s | v — [E']], h € [false]}

= [[false]]

- [(P = Q)E'/a] = PIE' /2] = Q[E'/a] | :

[[(P — Q)[E/z]],
={s;n|[s |z —[ET],he[P=Ql,}
={s;n|[s |z = [ET],hec (T\[P],) V[Q],)}
=((T\{s;h|[s |z = [ET],h e [Pl,}) Ufs,h[[s |z — [E']*],h € [Q],})
= ((T\ [PIE/2]],) U [QE"/«]],)
= [PIE'/z] = Q[E'/2]],
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~|(Bw.P)[E/2] = (Qw.P) Nis(E) |:

[(Fz.P)[E/x]],
— {5,k | {5 |7 — [E}), h € [30.P,)
~ (oI 3obo |2~ (B |2 ol
={s,h|Jv[s |z — v],h € [P], and [E]*® exists}
_ [(Gz.P) Ais(E)],
it iiv‘”( ) then (3y.P)[E/2] = Fy.(P[E/2]) |

First, notice that if y & Var(E), then [E]* = [[E]][S‘yﬁv].

(Jy.P)[E/]],

h|[s|z— [E]*],h € [3z.P],}
h|Jvs |z — [E]° |y—>v]h€[[P]]p}
h| s |y —v|z—[E]],h€[P],}
,h|E|’U.[S|y*>’U‘£L’*>|I ]][S‘yﬁv]],heﬂp]]p}
| Jufs |y — o] h e [PE/]],}
y.(P[E/])],

- ‘ emp[E'/x] = emp A is(E’) | :

1 | A 1|
=1 A Ay A A A

[emp A is(E")]

{s,h | h =[] and [E’]® exists}
{s,h|[s |z~ [E']*],h € [emp]}
[emp[E'/]]

— (P« Q)[E'/a] = PIE' /2] + Q[E'/a] |

— [PIE'/a] + QIE' /2],

= {S,h | Jhg, hy. hoﬁhl,ho.hl =h,s,hy € [[P[E’/a:]]]p and s, hy € [[ [E’/a:]]] }

= {s,h | Iho, h1. hoﬁhl,ho h1 =h,[s|x— [E']*], ho € [P], and [s |z [E']*], 1 € [Q]}
= (5.0 s |2 15T e[P+Ql,}

— [P+ Q)E/a]],

- |(P~Q)[E'/a] = P[E' /2] +QIE'/x] |

PIE' 2] —QIE'/2]],

s,h | VW' if W'gh and s,h’ € [P[E"/x]], then s, h.h' € [Q[E'/x]],}

s,h | V' if h'8h and [s |  — [E']°], ' € [P], then [s |  — [E']*],h.h € [Q],}
Bl s o= [E']7], b € [P—Q],}

(P—Q)[E'/]],
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