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Program Correctness: Example (1)
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Program Correctness: Example (2)
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Hoare Triple as a Predicate
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Program Correctness: Revisiting Example (1)
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Program Correctness: Revisiting Example (2)
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Rules of Weakest Precondition: Assignment

     x := e

e.g. x := x + 1
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Correctness of Programs: Assignment (1)
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Correctness of Programs: Assignment (2)
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Rules of Weakest Precondition: Conditionals

wp(if B then S1 else S2 end, R)
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Rules of Weakest Precondition: Conditionals

wp(if B then S1 else S2 end, R)

Consider:

vs. ??

wp(if y > 0 then x := x + 1 else x := x - 1 end, x >= 0)

   B ⇒ wp(S1, R)
   ∨ 
 ¬B ⇒ wp(S2, R)

   B ⇒ wp(S1, R)
   ∧ 
 ¬B ⇒ wp(S2, R)
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Correctness of Programs: Conditionals

Is this program correct?
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Correctness of Programs: Sequential Composition
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Rules of Weakest Precondition: Summary
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Contracts of Loops

Syntax Runtime Checks

⑧



Contracts of Loops: Example
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Contracts of Loops: Violations

Runtime ChecksSyntax

invariant: 1 <= i <= 5

O
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Contracts of Loops: Violations

Runtime ChecksSyntax

variant: 5 - i
↳ At the end of fth iteration

LN : 5 - b =-D → O E F ⇒ W violation



Contracts of Loops: Visualization
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Contracts of Loops: Loop Invariant

Invariant: Result stores the max of the array scanned so far.
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Finding Max: Version 2 1 2 3 4
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Correct Loops: Proof Obligations
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Initialization:

Before Termination:

Upon Termination:

Non-Negative Variant: Decreasing Variant:

Correct Loops: Proof Obligations-
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