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Theorem 7.21
Let B = (L,T,s,t) be a basic synchronous transition diagram and Q be a
compositionally-inductive assertion network for B. We have that BF Q im- -

plies = {Qs} B {Qs}-
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Theorem 7.22

Let P = P, || P,. We have that = {@;} Pi {v1} and = {¢2} P> {y2} imply
= {@1 A@2} P {y; Ay}, provided y; does not involve the variables of P; and

Chan(y;) N Chan(P;) C Chan(P;), i # J.
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7.4.5 Semantic Completeness

We want to prove completeness, that is, we want to prove that every valid
partial correctness statement of a composite system P is derivable, i.e.,

Theorem 7.23
={o} P{y} =+ {o} P {v}.

We prove this by induction on the structure of P, restricting ourselves to the
cases of basic transition diagrams and parallel composition. To this end we
introduce the following characterisation of strongest postconditions.

Definition 7.24 Given a basic synchronous transition diagram B = (L, T, s,1),
I € L, and a precondition @ we define

SP;(¢,B) Z{c|there exists ¢’, 6", 0 s.t. ¢’ = 0,
(¢/,6",0) € O)(B), and o= (6" : h— &'(h)-6)}.

By SP(¢,B), for B = (L,T,s,t), we denote SP;(Q,B). Similarly we define
SP(¢, P), for P a composite system, in terms of O(P). O

For the strongest postcondition we have the following properties.

Lemma 7.25 For P a sequential synchronous transition diagram or a compos-
ite system, one has that

= {0} P {SP(e,P)},

and

= {0} P {v} = ESP(p,P) = V.

Proof See Exercise 7.7. U

We now prove our completeness result by induction on the complexity of
composite systems, starting with basic synchronous transition diagrams.



Lemma 7.26 For B a basic synchronous transition diagram, we have

={¢}B{v} =F{0}B{y}.

Lemma 7.27 For P = P, || P, we have
= {0} P{v} = F{o} P {v}.

Lemma 7.28

= (35.SP(¢/,P1) T Ci A3%1.SP(¢', P2) 1 Co At < h) = SP(¢', P).
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