TD 8

Exercice 1

F{r <0}y := x+2 {y <2}

F{xr<0}x := x-1{z<0}

F {z >0} WHILE x > 0 DO x := x-1 {z = —1}

F{a=zAb=y}a :=a+Db; b:=a-2%b; a :=a *b{a=1z2—1y*}
F{i=8} WHILE i < 5 DO i := 2#%i {7 > 5}

A

Figure 1: Some simple proof tasks

Ex 1 (Variante 1)

(ass)
x<0—y<2[y > x+2] - {y<2ly > x + 2]} y:= x+2{y<2} ys2—ys2

(cons)
|- {x =< 0}y := x+2 {y<2}

avec la preuve du contrainte:
X<0—y<2ly — x+2]
X<0-—-x+2<2
Xx<0-—-x<0

True

Ex 1 Variante 2)

(ass)*
|- {x<0} y:= x+2{y<2}

avec la preuve du contrainte (*):
y<2[y — x + 2]

X+2 <2

x<0

Ex 2



1 (ass)
x<0—x<0x > x = 1{7) 1 Tx<0[x o x— 17 = x-1{x<0} x<0 —x <0

(cons)
|- {x<0} x:= x-1{x<0}
avec la preuve du contrainte (*):
X< 0— x<0[x - x—1]
= x<0—-x1<0
= x=<0-—-x<1
= True
Ex 3
” {ass)
x>-1 A x= 0 —x=A[x = x =11 |- pe-1x - x = 1]} x:= x-1 {x=-1} A=r] Xl (cons)
-{x=-1 A x=0}x:=x-1{x=-1 :
A } { } (while) (x=0) A x=-1_
x>0 — X=-1 |- {x=-1} WHILE x= 0 DO x := x-1 { = (x=0) A x=-1} ANDEIE ()

{cons)

|- {x=0} WHILE x= 0 DO x := x-1 {x=-1}

avec la preuve du contrainte (*):
x=-1 A X= 0 — X=-1[x = x-1]

=Ex=-1 A x=0—- x-1=-1

=x=0—->x=0

= True

et la preuve du contrainte (**)
= (x=0) A x=-1 - x=-1

=Ex<0 A x=-1 - x=-1

= True

Ex 4



.— * * (aﬁ) * * — * * (aSS)
|- {B} a:=a+b {(Ala =2 a*b])[b — a-2*b]} * |- {(Ala — a*b])[b = a-2*b]} b:=a-2*b{A[a — a*b]}

(seq) - ~(ass)
- {B} a:=a+b; b:=a-2*b {Ala — a*b]} |- {Ala — a’b]} aifs‘eg){A}

5 \

a=x A b=y () B |- {B} a:=a+b; b:=a-2*b; a:=a*b {A} A—-A
(cons)

|- {a=x A b=y} a:=a+b; b:=a-2*b; a:=a*b {A}

Abbreviations:
A = a=x2- y?
B = ((A[a +— a*b])[b — a-2*b])[a > a+b]

et la preuve du contrainte (*)
a=x A b=y —>B

= a=x A b=y — ((Ala — a*b])[b +— a-2*b])[a — a+b])
= a=x A b=y — ((@*b=x2-y?)[b — a-2*b])[a — a+b])
= a=x A b=y — (a*(a-2*b)=x>- y?)[a > a+b]
= a=x A b=y — (a+b)*((a+b)-2*b)=x>- y?
= a=x A b=y — a®+2ab +b?-2ab-2*b% =x?-y?
= a=x A b=y — a?- bZ2=x?-y?
= True
Ex 5
(falseE)
[-{i=8 A i<5} ... {i=8}
. . , —— (while)
=815 =8 |-{i=8} WHILEi<5DO ... {i=5 A =8} i=5 A i=8 — i=5

(cons)

[-{i=8} WHILEi<5DO ... {i=5}



