
Additional Verification Techniques

for-loops

ASSERT(0 <= n <= max)

{ int i;

for (i=0; A[i] != x && i < n; i++)

{}

present = i<n;

}

ASSERT(present iff x in A[0:n-1])

A[0:n-1]

I

0<=i<=n && ForAll(k=0; k<i) x != A[k]

ASSERT(pre-condition)

i=0; /* initial assignment */

ASSERT(I) /*loop invariant*/

while( A[i] != x && i < n) {

ASSERT(I && A[i] != x && i < n)

/* for-loop has empty body*/

i++;

ASSERT(I)

}

ASSERT(I && !(A[i] != x && i < n))
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present = i<n; /*final assignment*/

ASSERT(post-condition)

Array component assignment rule

(A | I !→ E) A

I E

A|I !→ E I′

⎧

⎪

⎨

⎪

⎩

E I′ I,

A I′ I′ ̸ I.

Q A !→ A′ {A I E } Q

A’ (A | I !→ E)

I

A

Example.

Interface: const int n;

Entry A[2n]; /*entries numbered 0,...,2n-1 */

Pre-condition: n >= 1 && A == A0
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Post-condition: ForAll(i=0; i<n) A[i] == A0[2i]


