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Axiomatic Semantics of IMP

Skip

(SkipAx)
{ P } skip { P }

Assignment

(AssAx)
{ P[x ↦ e] } x := e { P }

Sequential composition

{ P } s { Q } { Q } s ′ { R }

(SeqAx)
{ P } s;s ′ { R }
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Axiomatic Semantics of IMP (cont’d)

Conditional statement

{ b ∧P } s { Q } { ¬b ∧P } s ′ { Q }

(IfAx)
{ P } if b then s else s ′ end { Q }

Loop statement

{ b ∧P } s { P }

(WhAx)
{ P } while b do s end { ¬b ∧P }

Rule of consequence

{ P′ } s { Q′ }
(ConsAx)

{ P } s { Q }

if P ⊧ P′ and Q′ ⊧ Q

Peter Müller—Formal Methods and Functional Programming, SS23 p. 3



Total Correctness

Loop

{ b ∧P ∧ e = Z } s { ⇓ P ∧ e < Z }

(WhTotAx)

{ P } while b do s end { ⇓ ¬b ∧P }

if b ∧P ⊧ 0 ≤ e
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