
  

Review: What can happen 
with the Hoare-Calculus

● Hoare Triples can be :
– not provable  (counter-example)
– provable, but for trivial reasons 

● non termination of the program
● precondition false (falseE) or equivalent

– provable for interesting reasons 
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Exercice 3

● A ≡ WHILE y != x DO x := x - 1; y := y - 2;
● Pre ≡ y ≥ x 

Post ≡ x = y
● I   ≡ y ≥ x
● Justification :  I  x!=∧ y   ≡  y > x      ≡ y -1 ≥ x   ≡ y -2 ≥ x-1 ≡ y ≥ x [y y-2, x x-1↦ ↦ ]

y-2≥ x ≡ y≥ x [y y-2] ↦ ≡ I [y y-2] ↦
      

   cons
                                            ⊢{y ≥ x} A { x = y}

while
...

I  x=y ∧ ⟶ x = yy ≥ x  I⟶                ⊢{I} A {I  x=y∧ }
    ⊢{I  x∧ !=y} x := x - 1; y := y - 2 {I }

seq
    ⊢{y-2≥ x-1} x := x - 1 {y-2≥ x}     ⊢{y-2≥ x } y := y - 2 {I }

affaff
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Exercice 4

●  prelude ≡ S := 1;  P := N;

      body ≡ S := S * X; P := P - 1;

      A  ≡ N≥0  S =1  P=N∧ ∧  

   

cons

            ⊢{N≥0} prelude ;  WHILE P >= 1 DO body { S = X^N}

 ⊢{N≥0} prelude{A}

            ⊢{I  ∧ P >= 1}body {I}
...

seq

A  I⟶
    ⊢{A}WHILE P >= 1 DO body { S = X^N}

I P<1 S=X^N∧ ⟶    ⊢{I}WHILE P >= 1 DO body {I P<1∧ }
while

            ⊢{I[P P-1]↦ }P := P - 1 {I}            ⊢{I[P P-1][S S*X]↦ ↦ }S := S * X {I[P P-1]↦ }

consI  I⟶            ⊢{I  ∧ P >= 1}body {I}I∧P>=1 I⟶ [P P-1][S S*X]↦ ↦  

cons

affaff
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Exercice 4
On cherche alors un I de sorte que :

●  N≥0  S =1  P=N  I∧ ∧ ⟶

●  I P<1 S=X^N∧ ⟶

●  I  P >= 1 I[P P-1][S S*X]∧ ⟶ ↦ ↦

● Proposition  1    I ≡  S=X^(N-P)       (Probleme : N'établit pas la post-condition)
Proposition  2    I ≡  S=X^(N-P)  P≥0∧   
  
 

    N≥0  S =1  P=N  S=X^(N-P)  P≥0 ∧ ∧ ⟶ ∧
≡  N≥0  S =1  P=N  S=X^(0)  P≥0 ∧ ∧ ⟶ ∧  ≡  N≥0  S =1  P=N  1=1   N≥0 ∧ ∧ ⟶ ∧  ≡ True

   S = X^(N-P)   P≥0  P<1 S=X^N   ∧ ∧ ⟶
≡ S = X^(N-P)   P=0  S=X^N ∧ ⟶ ≡ True

      I  P >= 1 I[P P-1][S S*X] ∧ ⟶ ↦ ↦
≡  S=X^(N-P)  P≥0  P >= 1 S=X^(N-P)  P≥0 [P P-1][S S*X] ∧ ∧ ⟶ ∧ ↦ ↦
≡  S=X^(N-P)  P≥0  P >= 1 S*X=X^(N-(P-1))  P-1≥0 ∧ ∧ ⟶ ∧

≡  S=X^(N-P)  P≥0  P >= 1 S*X=X^(N-P)*X))  P-1≥0 ∧ ∧ ⟶ ∧
≡  X^(N-P) * X = X^(N-P)*X ≡  True   
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Exercice 4

●  prelude ≡ S := 1;  P := N;

      body ≡ S := S * X; P := P - 1;

      A  ≡ N≥0  S =1  P=N∧ ∧

       A [P N↦ ]  ≡ N≥0  S =1∧

       A [P N↦ ][S 1↦ ] ≡ N≥0

   

seq
 

⊢{N≥0} prelude{A}

⊢{N≥0} S := 1{A [P N↦ ]} ⊢{A [P N↦ ] } P := N {A}
affaff
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