
  

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 1
● Task 1 : Variante :

– contre-example : y = 5

● Task 1 as such :

   

Side calculuation :
   x ≤ 0  y ≤ 2 [y x+2]⟶ ↦
≡ x ≤ 0  x+2 ≤ 2 ⟶
≡ True

 ⊢ {x ≤ 0} y := x+2 {y ≤ 2}

 ⊢ {x ≤ 0} y := y+2 {y ≤ 2}"

conseq
x ≤ 0  y ≤ 2 [y x+2]⟶ ↦  ⊢ {y ≤ 2 [y x+2]} y := x+2 {y ≤ 2}↦ y ≤ 2  y ≤ 2⟶

affect
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Exercice 1
● Task 2

   
Side Calculations :
   x ≤ 0   x<0 [x x-1]⟶ ↦
≡ x ≤ 0   x-1 < 0 ⟶
≡  x ≤ 0  x < 1⟶
≡  True

 ⊢ {x ≤ 0} y := y+2 {y ≤ 2}

⊢{x≤0}x := x-1{x<0}
conseq

x ≤ 0  x<0 [x x-1]⟶ ↦  ⊢ {x<0 [x x-1]} x := x-1 {x<0}↦ x<0  x<0⟶affect
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Exercice 1

● Task 3

– Proposition : I ≡ x ≥ -1
Sise Calculations :

    x ≥ -1 [x   x-1]↦
≡  x-1 ≥ -1 ≡ x ≥ 0  ≡ x ≥ -1  x ≥ 0  ∧

    ⊢ {x≥0}WHILE x ≥ 0 DO x := x-1{x=−1}
conseq

x≥0 I⟶

 ⊢ {I  x ≥ 0 } x := x-1{I}∧

I  x<0 x=−1∧ ⟶
while

 ⊢ {I}WHILE x ≥ 0 DO x := x-1{I  x < 0 }∧

affect
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Exercice 1

Task 4
   Prog ≡ a := a + b; b := a - 2*b; a := a * b
-  Pre ≡ a = x  b = y∧
-  Post ≡ a = x2 − y2 
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Exercice 1

● Task 4

   

 ⊢ {a = x  b = y} a := a + b; b := a - 2*b; a := a * b {a = x∧ 2 − y2}
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Exercice 1

● Task 4

Observation: it is very difficult to construct R, Q and finally P' 
from left to right ; however, it is perfectly possible to construct it from 
right to left and to « bridge » Pre to P' via a consequence rule...

    ⊢ {a = x  b = y} a := a + b; b := a - 2*b; a := a * b {a = x∧ 2 − y2}
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Exercice 1

● Task 5

– Proposition Invariant : I ≡ i = 8 !!!
– Proposition Invariant : I ≡True

    ⊢{i=8}WHILE i < 5 DO i := 2*i{i≥5}
conseq

 ⊢ {I}WHILE i < 5 DO ... {I  i≥5 }∧ I  i≥5  i≥5∧ ⟶i=8  I⟶
 ⊢ {I  i < 5 } ... {I}∧

falseE
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Exercice 2

● A ≡ (max=x  max = y)  max≥x  max≥y∨ ∧ ∧
● Justification :

    x > y  A[max  x]⟶ ↦
≡  x > y  (max=x  max = y)  max≥x  max≥y [max  x]⟶ ∨ ∧ ∧ ↦
≡  x > y  (x=x  x = y)  x≥x  x≥y⟶ ∨ ∧ ∧
≡ true 

   

 ⊢{true}IF x > y THEN max := x ELSE max := y {A}
if

 ⊢{true  x > y}max := x {(max=x  max = y)  max≥x  max≥y}∧ ∨ ∧ ∧

conseq
x > y  A[max  x]⟶ ↦ ⊢{A[max  x]} max := x {A}↦ A  A⟶x > y  A[max  x]⟶ ↦x > y  A[max  x]⟶ ↦

affect

...
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Rappel : La Logique Hoare

● Task 1
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