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



Exercice 3

*« AZWHILEY !=xDOXx:=x-1;y =y - 2;
*Prezy =X

Post=x=y

]l Zy=X

* Justification: Iaxl=zy = y>x =y-1=X =Zy-2=X-1=y=X][ypry-2, XpX-1]
y-2zX=2yzX [y py-2] =1 [y »y-2]

aff
{y-2= x-1} x := x - 1 {y-2= x} —{y-2=x }y:=y-2{}
|_{|/\X!=y}X:=X-1;y:=y_2{|} o seq
while
yzx—I {1} A{l A x=y}

IAXx=y — X=Y

cons

Hyzx} A{x=y}



Exercice 4

* prelude=S:=1; P:=N;
body =S :=S*X;P:=P-1;
A ZN=0 A S=14P=N

aff ff
(I[P »P-1][S 6S*X])S = S * X ([P »P-1]}  ~{I[P »P-1P=P-1{}
cons
1P>=1 —I[P »P-1][S »S*X] —{l » P >= 1}body {1} |
cons
—{l » P >= 1}body {I} ”
A—1  {JWHILE P >= 1 DO body {IAP<1} " 1<t S
—{N=0} prelude{A} H{AIWHILE P >=1 DO body { S = XN}
seq

—{N=0} prelude ; WHILE P >= 1 DO body { S = XN}



Exercice 4

* prelude=S:=1; P:=N;
body =S :=S*X;P:=P-1;
A ZN=0 A S=14P=N

aff ff
[P #P-11[S »S*XDS = S * X ([P #P-1)} I[P »P-1lP=P-1()

@ﬂ I[P »P-1][S H® —{l » P >= 1}body {1} L

—{l A P >= 1}body {I}

whil
A—1 ) F{WHILE P >= 1 DO body {IAP<1} € inP<i _ S=x)

—{N=0} prelude{A} ——— H{AJWHILE P >= 1 DO body { S = XN}
seq
—{N=0} prelude ; WHILE P >=1 DO body { S = XN}

cons




Exercice 4

On cherche alors un | de sorte que :
N=0AS=1AP=N_1I

IAP<1 —S=X"N

| AP>=1 I[P ~P-1][S »S*X]

Proposition 1 | = S=X
Proposition 2 | = S=XA(N-P)A P=0

N20 A S =1 A P=N — S=XA(N-P) A P=0
N=0 A S =1 AP=N _ S=XM0) AP=0 = N>0AS=1AP=N_-1=1 AN=0 = True

S = XMN-P) A P20 A P<1 _.S=X"N
=S =XMN-P) AP=0 _S=X"N = True

| AP>=1 _I[P —P-1][S -~S*X]
S=XMN-P)A P20 A P >= 1 —_S=XAN-P)A P20 [P ~P-1][S ~S*X]
S=XA(N-P)A P20 A P >= 1 _S*X=XA(N-(P-1))A P-120

S=XAN-P)A P20 A P >= 1 _S*X=XA(N-P)*X))A P-120
XAN-P) * X = XAN-P)*X = True



Exercice 4

* prelude=S:=1; P:=N;
body =S :=S*X;P:=P-1;

A =N=0 A S=1AP=N
A[P-N] = N=0 A S =1
A [P=N][S~»1] = N=0

aff aff
—H{N=0} S := 1{A [P-N]} —H{A[P=N]} P := N {A}

seq

—{N=0} prelude{A}



Rappel : La Logique Hoare

Calcul de Hoare

skip aff
- {P} SKIP {P} F{P[z + exp|} x := exp {P}

F{P A cond} ins; {Q} F{P A -cond} insy; {Q}
i
- {P} IF cond THEN ins; ELSE ins; {Q}

f

F{P MAcond} ins {P}
- {P} WHILE cond DO ins {P A —cond}

while

P=PF F{P'} ins {Q"} Q' = Q
F{P} ins {Q}

Cons

falseE ={P} ins; {Q} F{Q} ins; {R} .

- {false} ins {P) (P} ins, ; ins, {R)

q
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