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Division euclidienne

G k) def division(a, b):

"""division euclidienne
q, r =0, a
. q while b <= r:
. rer- b

q=9q+1
r

return q, r

wun

Comment savoir si ce programme est correct ?
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Tests

def tests():
assert division(5, 2)
assert division(12, 6)
assert division(34, 8)

(2, 1)
(2, 0
4, 2)



Spécification formelle

plusieurs choses a définir :
© ce que le programme calcule

o les hypothéses implicites

def division(a, b):
#@ requires b >0
#0 returns (q,r)
#Q@ ensures 0<r<b
#@ ensures a=bxqg+r
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Veérification durant 'exécution

def division(a, b):

#@ requires b >0
#@ returms (q,r)
#Q@ ensures 0<r<b
#@ ensures a=bxq+r
q, r =0, a
while b <= r:
r=1r -b
qQ=9q+1

return q, r
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Veérification durant 'exécution

def division(a,
#Q@ requires
#Q@ returns
#0@ ensures
#Q@ ensures
if not (b >
q, r =0, a

b):
b>0
(g,n
0o<r<b

a=bxq+r

0): raise Error «———

while b <= r:

r=r -
qQ =9t

return q, r

b
1
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Veérification durant 'exécution

def division(a, b):

#@ requires b >0
#Q@ returns (q,r)
#@ ensures 0<r<b
#@ ensures a=bxq+r
if not (b > 0): raise Error
q, r =0, a
while b <= r:
r=1r - b
qQ=9q+1
if not (0 <= r < b): raise Error «———

return q,

r
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Veérification durant 'exécution

def division(a, b):

#Q
#Q
#Q
#Q
if
q,

while b <= r:

if
if

requires b >0
returns (q,r)
ensures 0<r<b
ensures a=bxqg-+r
not (b > 0): raise Error
r =0, a

r=1r - b

qQ=9+1
not (0 <= r < b): raise Error
not (a == b * q + r): raise Error «——

return q, r
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Preuve mathématique

« Pour tous entiers a et b, avec b > 0,
sidivision(a, b) renvoie une paire (q,r),
alorsa=bxqg+ret0<r<b.»
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Preuve assistée par ordinateur (Why3)

Why3 iteracive proct Session

°
Flo Edt Toos Viow Holp

Status Theories/Goals Time Pe—
B T —
[ 2 (** Euclidean division *)
o ~ Cidivision've [VC for division] L
] ~split_ve 4module Division
] » £10 [loop invariant init] 6 use int.Int
] » /1 [loop variant decrease] 7 use ref.Refint
) » /2 [loop invariant preservation] 8 o . .
° 3 [postoondition] 9 let division (a b: int) : int
'y 10 ires 0 0<b}
11 ensures { exists r. result * b+ r =a &k 0<=r<b}
12 =
i3]
14
15
16 b+r=ask0<=r}
17
18
19
20
21
22
23end

0/0/0 | type commands here

Messges Loy Edbdpear  Prowraspu  Comerexanple
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