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def fibonacci(n):

u = fibonacci(n)

est le nombre de Fibonacci
a l’ordre n si n:int >= 0
non

assert type(n) is int
assert n >= 0

u, ul, v2 =1, 1, 1

for i in range(2,n+1):

u = ul + u2
u2 = ul
ul = u
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Définition Appel

def fibonacci(n): >>> X =

>>> y = fibonacci (x)

return u
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Définition Appel

def fi bonacc@* >>> X =

paramétres formels >>>y = fibonacci (x)
retur@/

//
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Définition

def fi bonacc@*
retur @/

parametres formels

Appel

>>> X =

>>

= fibonacc

parametres effectifs
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Définition Appel

def fi bonacc@* >>> X = ...

parametres formels >> = fibonacc
retur @/

parametres effectifs

copie des parametres effectifs dans les paramétres
formels ( )
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Définition Appel

def fi bonacc@* >>> X = ...

parametres formels >> = fibonacc
retur @/

parametres effectifs

copie des parametres effectifs dans les paramétres
formels ( )

copie des parametres formels dans les paramétres
effectifs ( )
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Définition Appel

def fi bonacc@* >>> X = ...

parametres formels >> = fibonacc
retur @/

parametres effectifs
copie des parametres effectifs dans les paramétres
formels ( )

copie des parametres formels dans les paramétres
effectifs ( )

ce ne sont pas les paramétres effectifs qui sont
manipulés par la fonction mais des copies de ces
parametres

www.enib.fr

Algorithmique



Appel :
>>> x
>>> y =
>>> y
55

9
fibonacci (x)




Appel : Appel équivalent :

>>> x = 9 >>> x = 9
>>> y = fibonacci(x)

>>> y

55
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Appel : Appel équivalent :

>>> x =9 >>> x =9
>>> y = fibonacci(x) >>>n = x
>>> y

55
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Appel : Appel équivalent :

>>> x =9 >>> x =9
>>> y = fibonacci(x) >>>n = x
>>> y >>>u, ul, u2 =1, 1, 1
55 >>> for i in range(2,n+1)
u=ul + u2
u2 = ul
ul = u
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Appel : Appel équivalent :

>>> x =9 >>> x =9
>>> y = fibonacci(x) >>>n = x
>>> y >>>u, ul, u2 =1, 1, 1
55 >>> for i in range(2,n+1)
u=ul + u2
u2 = ul
ul = u

>>> tmp = u
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Appel :
>>> x
>>> y =
>>> y
55

9
fibonacci (x)

Appel équivalent :
>>> x =9
>>> n = x
>>>u, ul, v2 =1, 1, 1
>>> for i in range(2,n+1)
u = ul + u2
u2 = ul
ul = u
>>> tmp = u
>>> del n, u, ul, u2, i
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Appel :

>>>x =9

>>> y = fibonacci(x)
>>> y

55

Appel équivalent :
>>>x =9
>>>n =x
>>>u, ul, v2 =1, 1, 1
>>> for i in range(2,n+1)
u = ul + u2
u2 = ul
ul = u

>>> tmp = u
>>> del n, u, ul, u2, i
>>> y = tmp
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Appel :

>>>x =9

>>> y = fibonacci(x)
>>> y

55

Appel équivalent :
>>>x =9
>>>n =x
>>>u, ul, v2 =1, 1, 1
>>> for i in range(2,n+1)
u = ul + u2
u2 = ul
ul = u

]
=]

>>> tmp
>>> del n, u, ul, u2, i
>>> y = tmp
>>> del tmp
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Appel : Appel équivalent :

>>> x =9 >>> x =9
>>> y = fibonacci(x) >>>n = x
>>> y >>>u, ul, u2 =1, 1, 1
55 >>> for i in range(2,n+1)
u=ul + u2
u2 = ul
ul = u
>>> tmp = u

>>> del n, u, ul, u2, i
>>> y = tmp

>>> del tmp

>>> y

55
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def f(x)
y =3
x=x+y
print(’liste :’, dir())
print (’intérieur :’, locals())
print(’extérieur :’, globals())
return x
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def f(x)

y =3

x=x+y

print(’liste :’, dir())

print (’intérieur :’, locals())
print(’extérieur :’, globals())
return x
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def f(x)

y =3

x=x+y

print(’liste :’, dir())

print (’intérieur :’, locals())
print(’extérieur :’, globals())
return x

liste : [’x’, ’y’]
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def f(x)
y =3
x=x+y
print(’liste :’, dir())
print (’intérieur :’, locals())
print(’extérieur :’, globals())
return x

liste : [’x’, ’y’]
intérieur : {’y’ : 3, ’x’ : 9}
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def f(x)
y =3
x=x+y
print(’liste :’, dir())
print (’intérieur :’, locals())
print(’extérieur :’, globals())
return x

liste : [’x’, ’y’]

intérieur : {’y’ : 3, ’x’ : 9}

extérieur : {’f’ : <function f at 0x822841c>,
;y) . 6,
’__name__’ : ’_main__’,
’__doc__’ : None}
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def f(x)
y =3
x=x+y
print(’liste :’, dir())
print (’intérieur :’, locals())
print(’extérieur :’, globals())
return x

liste : [’x’, ’y’]

intérieur : {’y’ : 3, ’x’ : 9}

extérieur : {’f’ : <function f at 0x822841c>,
;y) . 6,
’__name__’ : ’_main__’,
’__doc__’ : None}
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Fonction de Fibonacci

=1, um1=1, upy=up_1+u,o2V¥neN, n>1
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=1, uy =

Version itérative :
def fibonacci(n)
u, ul, w2 =1, 1, 1
for i in range(2,n+1)
u = ul + u2

u2 = ul
ul = u
return u

Fonction de Fibonacci

1, uph=up14+u,>¥nehN, n>1
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Fonction de Fibonacci

=1, um1=1, upy=up_1+u,o2V¥neN, n>1

Version itérative :

def fibonacci(n)
u, ul, w2 =1, 1, 1
for i in range(2,n+1)

u = ul + u2

u2 = ul

ul = u
return u

Version récursive :

def fibonacci(n)
u=1
ifn>1

return u

Algorithmique



Fonction de Fibonacci

>>> fibonacci(b)
8

Algorithmique



Fonction de Fibonacci

fibonacci (5)
—fibonacci (4)
fibonacci (3)
— fi bonacci (2)

tfi bonacci (1)

) ) fibonacci (0)
>>> fibonacci(5) L fi bonacci (1)

8 fi bonacci (2)

—fibonacci (1)

fi bonacci (0)
fi bonacci (3)

fibonacci (2)

tfi bonacci (1)
fibonacci (0)
fibonacci (1)
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Tours de Hanoi

Etat initial :

départ intermédiaire arrivée
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Tours de Hanoi

Etat initial :

départ intermédiaire arrivée

Etat final :

\ départ intermédiaire arrivée
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Tours de Hanoi

def hanoi(n,gauche,milieu,droit)
assert type(n) is int
assert n >= 0
ifn>0

deplacer (n,gauche,droit)

return




def

def

hanoi(n,gauche,milieu,droit)
assert type(n) is int

assert n >= 0

ifn>0

deplacer (n,gauche,droit)
return

deplacer (n,gauche,droit)
print(’déplacer disque’, n,
’de la tour’, gauche,
’a la tour’, droit)
return

Tours de Hanoi

www.enib.fr
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Tours de Hanoi

def hanoi(n,gauche,milieu,droit)
assert type(n) is int

hanoi (3,'d",’i’',"a")
assert n >= 0
- — hanoi (2,"d" ,"a ,"i")
ifn>0: hanoi (1,'d","i’',"a")
— hanoi (0,"d","a","i")
deplacer (n,gauche,droit) |- deplacer(1,"d"," a') 1
L hanoi (0,"i","d","a)
depl acer(2,'d","i") 2
return hanoi (1,"a’,"d ,"i")
— hanoi (0,"a’,"i', d")
. — deplacer(1,’a,"i") 3
def deplacer(n,gauche,droit) : L hanoi (0, d . a0, i7)
print(’déplacer disque’, n, |- deplacer (3, d","a’) 4
’de la tour’, gauche, —hanoi (2,717, 1d", "at)
N . hanoi (1,"i",'a"," d'
’a la tour’, droit) anei (1,717, @
[— hanoi (0,"i","d","a
return [ deplacer(1,'i", 5
L hanoi (0,"a’,"i","d")
depl acer(2,'i’,’a") 6
hanoi (1,'d","i’',’a")
hanoi (0, d",’
depl acer(1,' d 7
hanoi (0,"i","d","a")
www.enib.fr
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Courbes fractales




enib

ECOLE NATIONALE
DINGENIEURS DE BREST

Courbes fractales

def kock(n,d)
if n == : forward(d)

/: else :
K>*7/\\\ 7 kock(n-1,d/3.)
{ left (60)
y/\ / \ kock(n-1,d/3.)
\ right (120)
kock(n-1,d/3.)
left(60)
kock(n-1,d/3.)
return

www.enib.fr

Algorithmique )2009 10/14



Fonction factorielle

nl=n-(n—1)! Vne N*




Fonction factorielle

nl=n-(n—1)! Vne N*

Version itérative :
def factorielle(n)
u=1
for i in range(2,n+1)
u=u* i
return u

www.enib.fr
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Fonction factorielle

nl=n-(n—1)! Vne N*

Version itérative : Version récursive :
def factorielle(n) : def factorielle(n)
u=1 u=1
for i in range(2,n+1) : ifn>1
u=u* i
return u return u
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Fonction factorielle

www.enib.fr

2009 12/14



Fonction factorielle

(bxfactorielle(4))

www.enib.fr
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Fonction factorielle

(bxfactorielle(4))
(5% (4xfactorielle(3)))

www.enib.fr

Algorithmique enib©?2009 12/14



Fonction factorielle

(bxfactorielle(4))
(5% (4*factorielle(3)))
(Bx (4% (3*factorielle(2))))

www.enib.fr
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Fonction factorielle

(5xfactorielle(4))

(5% (4xfactorielle(3)))

(5% (4% (3xfactorielle(2))))

(5% (4* (3x(2xfactorielle(1)))))
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Fonction factorielle

(5xfactorielle(4))

(5% (4xfactorielle(3)))

(5% (4% (3xfactorielle(2))))

(5x (4% (3% (2xfactorielle(1)))))
(5% (4% (3% (2%1))))
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Fonction factorielle

(5xfactorielle(4))

(5% (4xfactorielle(3)))

(5% (4% (3xfactorielle(2))))

(5x (4% (3% (2xfactorielle(1)))))
(5% (4% (3% (2%1))))

(5% (4% (3%2)))
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Fonction factorielle

(5xfactorielle(4))

(5% (4xfactorielle(3)))

(5% (4% (3xfactorielle(2))))

(5x (4% (3% (2xfactorielle(1)))))
(5% (4% (3% (2%1))))

(5% (4% (3%2)))

(5% (4%6))
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Fonction factorielle

(5xfactorielle(4))

(5% (4xfactorielle(3)))

(5% (4% (3xfactorielle(2))))

(5x (4% (3% (2xfactorielle(1)))))
(5% (4% (3% (2%1))))

(5% (4% (3%2)))

(5% (4%6))

(5%24)
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Fonction factorielle

(5xfactorielle(4))

(5% (4xfactorielle(3)))

(5% (4% (3xfactorielle(2))))

(5x (4% (3% (2xfactorielle(1)))))
(5% (4% (3% (2%1))))

(5% (4% (3%2)))

(5% (4%6))

(5%24)
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Fonction factorielle

def factorielle(n)
u = factIter(n,1,1)
return u




Fonction factorielle

def factorielle(n)
u = factIter(n,1,1)
return u

def factIter(n,i,fact)
u = fact
if i < n
u = factIter(n,i+1,fact*(i+1))
return u
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Fonction factorielle

def factorielle(n)
u = factIter(n,1,1)
return u

def factIter(n,i,fact)
u = fact
if i < n
u = factIter(n,i+1,fact*(i+1))
return u
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def factorielle(n)
u = factIter(n,1,1)
return u

def factIter(n,i,fact)
u = fact
if i < n
u = factIter(n,i+1,fact*(i+1))
return u

Fonction factorielle

(factIter(5,1,1))

www.enib.fr
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def factorielle(n)
u = factIter(n,1,1)
return u

def factIter(n,i,fact)
u = fact
if i < n :
u = factIter(n,i+1,fact*(i+1))
return u

Fonction factorielle

(factIter(5,1,1))
(factIter(5,2,2))
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def factorielle(n)
u = factIter(n,1,1)
return u

def factIter(n,i,fact)
u = fact
if i < n :
u = factIter(n,i+1,fact*(i+1))
return u

Fonction factorielle

(factIter(5,1,1))
(factIter(5,2,2))
(factIter(5,3,6))

www.enib.fr
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def factorielle(n)
u = factIter(n,1,1)
return u

def factIter(n,i,fact)
u = fact
if i < n :
u = factIter(n,i+1,fact*(i+1))
return u

Fonction factorielle

(factIter(5,1,1))
(factIter(5,2,2))
(factIter(5,3,6))
(factIter(5,4,24))
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def factorielle(n)
u = factIter(n,1,1)
return u

def factIter(n,i,fact)
u = fact
if i < n :
u = factIter(n,i+1,fact*(i+1))
return u

Fonction factorielle

(factIter(5,1,1))
(factIter(5,2,2))
(factIter(5,3,6))
(factIter(5,4,24))
(factIter(5,5,120))
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def factorielle(n)
u = factIter(n,1,1)
return u

def factIter(n,i,fact)
u = fact
if i < n :
u = factIter(n,i+1,fact*(i+1))
return u

Fonction factorielle

(factIter(5,1,1))
(factIter(5,2,2))
(factIter(5,3,6))
(factIter(5,4,24))
(factIter(5,5,120))
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def f(x)
if cond : arret
else

instructions
f(g(x))

return

récursivité terminale — boucle



def

def

(%)
if cond : arret
else

instructions
f(g(x))

return

f(x)

while not cond
instructions
x = g(x)

arret

return

récursivité terminale — boucle



def

def

(%)
if cond : arret
else

instructions
f(g(x))

return

f(x)

while not cond
instructions
x = g(x)

arret

return

récursivité terminale — boucle

def factIter(n,i,fact)
if 1 >> n : u = fact
else
pass
u = factIter(n,i+1,fact*x(i+1))
return u
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def

def

(%)

if cond

else
instructions
f(g(x))

return

arret

f(x)

while not cond
instructions
x = g(x)

arret

return

def

def

récursivité terminale — boucle

factIter(n,i,fact)
if i >=n u = fact
else

pass

u = factIter(n,i+1,fact*x(i+1))
return u

factIter(n,i,fact)
while i < n
pass
n,i,fact = n,i+1,fact*x(i+1)
u = fact
return u
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