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Detailed Proof for the Producer / Consumer Example

1 Producer

Proof obligation: {Ip Ap <nAp==c} = {Ip}pptibufealp]

e Proof stepl
{c<p<c+lA(p==cH+1l=buf==ap—1)Ap<nAp<nAp==c}
=
{c<p+1<c+1lAn(p+l==c+1l=alp]==alp+1-1)Ap+1<n}

e Proof step2 (simply stepl)
{c<p<c+lA(p==c+1l=buf==alp—1))Ap<nAp==c}
=
{c<p+1<c+1A(p==c=alp]==alp])) Ap+1<n}

Now we can prove this implication by showing:
l.p==c=c<p+1<c+1

2. p==c= (p==c=alp]| == alp])
d.p<n=p+1<n

2 Consumer

Proof obligation: {Ic Ac<nAp>c} = {lc}tecct1,blc]ebuf

e Proof stepl
{c<p<c+ln(p==c+1l=buf ==alp—1])Ac<nA(blo:c—1]==alo:c—1])Ac<
nAp>c}
=
{c+1<p<c+l+1A(p==c+1+1=buf ==alp—1))Ac+1 <nA(lo:c+1-1] ==
alo:c+1—1])eebus

e Proof step2 (simply stepl)
{c<p<cH+IN(p==c+1=buf == alp—1])A(blo: c—1] == alo: c—1])Ac < nAp > ¢}
=
{e+1 <p < ce2A(p == c+2 = buf == alp—1])Ac+1 < nA(blo : ¢] == alo : c]) }p)bus

e Proof step3 (apply the substitution of b[c] with buf)
{c<p<ct+in(p==c+l=buf ==a[p—1])A(blo: c=1] ==alo: c=1])Ac < nAp > ¢}
=
{c+1 < p < c2A(p == ¢+2 = buf == a[p—1])Ac+1 < nA(blo: c—1] s buf == afo: ¢])}

1



Since (¢ < p<c+1Ap >c¢) = (p ==c+ 1) is known from the assumption, we
can prove:

l.p==c+1l=c+1<p<c+2.

2.p==c+1l=(p==c+2=buf ==alp—1]).
Because (false = true) == true and (false = false) == true.

3. Since p == ¢+ 1, we know from the assumption that buf == a[p — 1] == a|c].
(blo: ¢ —1]: buf == alo : c]) is then proved by showing:
(blo:c—1)==afo:c—1]) ANbuf == a|c]) = (blo: c— 1] : buf == alo : ¢])

4. c<n=c+1<n.
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