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(p.215, Denotational Semantics: The Scott-Strachey Approach to Programming
Language Theory, Joseph E. Stoy)

(“Inductive Method for Proving Properties of Programs”, Manna, Ness,

Vuillemin)



> Of) d&Eee f,ge D — D, SBEA: P(lfpf, lfpg).

P(a,b) £ Va.(a(z) Tk = b(x) C ky).

(V(a,b) € C.P(a,b)) = P(|_|C)
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[while E C]

= IfpAX.(AM.[E]M? X([C]M) : M)
[repeat C FE]

— IpAX.(AM.[E]M? XM : M)o[C])

S: [C; while E C] = [repeat C E] =,



[C; while EC] = (IfpF)o[C]
[repeat C E] = IfpG
F.G =

P(IfpF, fpG) = (IfpF o [C] = IfpG).
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n=0 then oo else (f(n-1) || true)
> %%Q A [£] E Ax.true
> = Ifp(F = A nn =071 (f(n—1) or* true))
C \z.true.

3. IfpF T \a.trueO|C}.
O f= (Ann =071 : true)
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f(n) = if n=0 then oo else (f(n-1) || true)
> SHS 2 [£f] C Az.true
> = Ifp(F = A nn =071 (f(n—1) or* true))
C \x.true.
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3. IfpF T \a.trueO|C}.
A f= (Ann =071 : true)
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> f(x) = xta — f(x,a) = x+a
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> O|117}7| H2t 1iftExp:

liftExp: (A -> X -> Y) Exp
-> ((A x X) -> Y)Exp

> CiSSh= 2I0IMIA S| g4 lift:

lift: (A= (X—->Y)—= (X—=Y))
- AXX=Y)2(AxX =Y)
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(LiftF) f (a,x) = Fa (A .f(a,2"))
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(fp(Fa)) x = (ifp(LftF))(a, z).
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(fp(Fa)) z = (ifp(liftF))(a, x)
g8 92z SB: P(ifp(F a), ifp(lft F))

FJ

P(f.g) = (fz=g(a,z)).

> Lxoy o= Lacxsy (a,2)? 4.
> fx=g (a0 P((Fa)f,(lift F) g)? U, ALIH

(Lift F)g(a,x) = Fa(\'.g(a,2")z (
= Fa(\.fo)x (
= Fafux.
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O] 71 2 denotational semantics ‘&7 517 |
oot o|0| 27t A MAHLH TEFotoF
Fao0|7r ZoB Al o|0| = £, Cr=3 H2t0f
) [H]E QEQE —O—lﬂl:l"'}—full abstraction semantics, fully abstract -

[E] = [E'] & Vcontext C[|.C[E] "=* C[E"].

Zo_lgl) EbegveE, ...
» [f(n)=if n=0 then 1 else f(n-1)] = [g(n)=1]?
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“wYV =N +V-V)
sEd Ew = Vary =V
[EF] € Env—V

[n]lo = n
[s]loe = o(2)
[fnz E]o = Xvu.([E]o{z— v})
[recx E] o = Ifplv.([E]o{z — v})
[ErEx] o = ([Er] o) - ([E2] o)
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