Introduction a la
science Informatique

Semaine 2



Algorithmes
formalises



C’est quoi un algorithme ?

* | a description non ambigué
d’une sequence finie
d’instructions permettant de
resoudre un probleme

;O}HOI!H'I-IM'

>

e Finitude = termine apres un
nombre fini d’étapes

T

e Non ambigu = précis
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N
R
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(en termes d’opérations ~MukamMed
élémentaires) aﬂb'XUPﬂ3Mll i
e Entrées = données wb@' S0 (3 a0

Muhammad ibn Musa al-Khwarizmi,
e Sorties = resultat attendu auteur de ,.all (al-Jabr)



Resoudre un probleme

On cherche un algorithme
On le décrit précisément, de maniere non ambigUe
On prouve gu’il est correct

On veérifie gu’il est efficace (idéalement, on choisit
I’algorithme optimal)

On le met en ceuvre

en séance de TP
On le teste



Decrire des algorithmes

* En langage naturel (par exemple, en francais
avec mon accent italien)

e Enlangage de programmation (formel) : par exemple, en
Python comme ici



Recherche dans une séquence
en langage naturel

e Pour chaque élément de la sequence a partir du premier :
e Sijcet element est I’élément cherche, on a terminé
e Sinon, on continue avec I’élément suivant

e S’il n’y a plus d’éléments et on n’a pas trouve ce qu’on
cherchait, alors il n’est pas la



Recherche dans une séquence
en Python £,

def chercher(element, sequence):
n = len(sequence)

i =20
while i < n:
if sequence[i] == element:
return 1

i1 =1+ 1
return -1



Algorithmes en
Python



Variables, affectations
et sequence



Un morceau de code

+
W

N < N X
| I | N | B |
X N X U
+
<



Un morceau de code

+
W

N < N X
| I | N | B |
X N X U
+
<



Un morceau de code

....................................................................................

+
W

....................................................................................

N < N X
| I | N | B |
X N X U
+
<

....................................................................................




Un morceau de code

numMero
deHgne———\\\\

#L

....................................................................................

+
W

....................................................................................

N < N X
| I | N | B |
X N X U
+
<

....................................................................................




Un morceau de code

....................................................................................

+
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....................................................................................

N < N X
| I | N | B |
X N X U
+
<

....................................................................................




Un morceau de code

....................................................................................

+
W

....................................................................................

N < N X
| I | N | B |
X N X U
+
<

....................................................................................




Un morceau de code

....................................................................................

+
W

....................................................................................

N < N X
| I | N | B |
X N X U
+
<

....................................................................................




Un morceau de code

....................................................................................

+
W

....................................................................................

N < N X
| I | N | B |
X N X U
+
<

....................................................................................




Un morceau de code

....................................................................................

+
W

....................................................................................

N < N X
| I | N | B |
X N X U
+
<

....................................................................................




Un morceau de code

#L y
X=5 1 5
Z = X + 3 2 ----------------------------------------------------------------
y=7 | 1
Z = X +YVY




Un morceau de code

#L y
X=5 1 5
7 =x+3 |y
2 8
y=7 | 1
Z = X +YVY




Un morceau de code

#L y
X=5 1 5
7 =x+3 |y
2 8
y=7 | 1 o
Z = X +YVY 3




Un morceau de code

#L y
X=5 1 5
7 =x+3 |y
2 8
y=7 | 1 o
Z = X +YVY 3 ,




Un morceau de code

#L y
X=5 1 5
7 =x+3 |y
2 8
y=7 | 1 o
Z = X +YVY 3 ,
4




Un morceau de code

#L y
X=5 1 5
7 =x+3 |y
2 8
y=7 | 1 o
Z = X +YVY 3 ,
4 12




Un morceau de code

#L y
X=5 1 5
7 =x+3 |y
2 8
y=7 | 1 o
Z = X +YVY 3 ,
4 12




Un morceau de code

N < N X

| I | N | B |
X N X U
+
<

+

08

#L y

1 5
2 ....................................... 8 ..............................
3 ............................................................ 7 .........




Exercice 1 du TD2



Définition de
fonctions



Deéfinition de fonctions

def carré(x):
y = X * X
return y



Calcul du carre de 4

| def carré(x):
y = X * X
return y

>>> carré(4)



Calcul du carre de 4

) carré(4)
| def carré(x): |

y = X * X
return y

...........................................................

...........................................................

>>> carré(4)




Calcul du carre de 4

| def carré(x):
y = X * X
return y

...........................................................

...........................................................

>>> carré(4)




Calcul du carre de 4

) carré(4)
| def carré(x): |
return y

...........................................................

...........................................................

>>> carré(4)




Calcul du carre de 4

) carré(4)
| def carré(x): |
y=X*X #L X y
return y

...........................................................

...........................................................

>>> carré(4)




Calcul du carre de 4

) carré(4)
< 1| def carré(x): s
#1
y = X * X Y
return y .

...........................................................

...........................................................

>>> carré(4)




Calcul du carre de 4

) carré(4)
< 1| def carré(x): s
#1
y = X * X Y
return y . .

...........................................................

...........................................................

>>> carré(4)




Calcul du carre de 4

4 carré(4)
'| def carré(x): i
N,‘/ 2 y=X*X #1 X y
return y : )
2
>>> carré(4) | |




Calcul du carre de 4

4 carré(4)
1| def carré(x): i
N,‘/ 2 y — X sk X #1 X y
3 return y : )
2 16
>>> carré(4) | |




Calcul du carre de 4

4 carré(4)
'| def carré(x): |
#1
i y=X*X X y
e return y 1.
2 16
>>> carré(4) | g --------------------------------------------




Calcul du carre de 4

) carré(4)
| def carré(x): |
sk #L X y
2 y = X X
3 return y . .
2 16
>>> carré(4) 3
16 |
résultat : 16




Calcul du carre de 4

4 carré(4)
'l def carré(x): |
2 y — X % X #L X y
? return y : )

2 16
>>> carré(4) | ; --------------------------------------------
16 ;

résultat : 16

— R




Exercice 2 du TD2



Discriminant de ax2 + bx + C

def carré(x):
y = X * x
return y



Discriminant de ax2 + bx + C

def carré(x):
y = X * X
return y

def discriminant(a, b, c):
d = carré(b) - 4*a*c
return d



Discriminant de 2x* + 3x + 1

| def carré(x):
2 y=x*x
3 return y

| def discriminant(a, b, c):
5 d = carré(b) - 4*a*c
6 return d

>>> discriminant(2, 3, 1)



Discriminant de 2x* + 3x + 1

| def carré(x):
2 y = X * x
3 return y

discriminant(2, 3, 1)

...................................................................

| def discriminant(a, b, c):
5 d = carré(b) - 4*a*c
6 return d

...................................................................

>>> discriminant(2, 3, 1)



Discriminant de 2x* + 3x + 1

| def carré(x):
2 y = X * x
3 return vy #L

discriminant(2, 3, 1)

...................................................................

| def discriminant(a, b, c):
5 d = carré(b) - 4*a*c
6 return d

...................................................................

>>> discriminant(2, 3, 1)



Discriminant de 2x* + 3x + 1

| def carré(x):
2 y = X ¥ X g
3 return y Al oo

discriminant(2, 3, 1)

...................................................................

| def discriminant(a, b, c):
5 d = carré(b) - 4*a*c
6 return d

...................................................................

>>> discriminant(2, 3, 1)



Discriminant de 2x* + 3x + 1

| def carré(x):
2 y = X * x | |
3 return y ALl o b

discriminant(2, 3, 1)

...................................................................

| def discriminant(a, b, c):
5 d = carré(b) - 4*a*c
6 return d

...................................................................

>>> discriminant(2, 3, 1)



Discriminant de 2x* + 3x + 1

'l def carré(x):
2 y = x %X i i i
3 return y ALl a b <

discriminant(2, 3, 1)

...................................................................

| def discriminant(a, b, c):
5 d = carré(b) - 4*a*c
6 return d

...................................................................

>>> discriminant(2, 3, 1)



Discriminant de 2x* + 3x + 1

'l def carré(x):
2 y = x ¥ X i i i
3 return y #Lfa b icd

discriminant(2, 3, 1)

...................................................................

| def discriminant(a, b, c):
5 d = carré(b) - 4*a*c
6 return d

...................................................................

>>> discriminant(2, 3, 1)



~ 4| def discriminant(a, b, ¢):

Discriminant de 2x* + 3x + 1

'l def carré(x):
2 y = x ¥ X i i i
3 return y #Lfa b icd

discriminant(2, 3, 1)

...................................................................

5 d = carré(b) - 4*a*c
6 return d

...................................................................

>>> discriminant(2, 3, 1)



~ 4| def discriminant(a, b, ¢):

Discriminant de 2x* + 3x + 1

'l def carré(x):
2 y = x ¥ X i i i
3 return y #Lfa b icd

discriminant(2, 3, 1)

...................................................................

5 d = carré(b) - 4*a*c
6 return d

...................................................................

>>> discriminant(2, 3, 1)



4| def discriminant(a, b, c):

Discriminant de 2x* + 3x + 1

'l def carré(x):
2 y =X ¥ X i i i
3 return y #Lfa b icd

discriminant(2, 3, 1)

N BN

5 d = carré(b) - 4*a*c
6 return d

...................................................................

>>> discriminant(2, 3, 1)



4| def discriminant(a, b, c):

Discriminant de 2x* + 3x + 1

'l def carré(x):
2 y =X ¥ X i i i
3 return y #Lfa b icd

discriminant(2, 3, 1)

L

5 d = carré(b) - 4*a*c
6 return d

...................................................................

>>> discriminant(2, 3, 1)



4| def discriminant(a, b, c):

Discriminant de 2x* + 3x + 1

'l def carré(x):
2 y =X ¥ X i i i
3 return y #Lfa b icd

discriminant(2, 3, 1)

A I

5 d = carré(b) - 4*a*c
6 return d

...................................................................

>>> discriminant(2, 3, 1)



4| def discriminant(a, b, c):

Discriminant de 2x* + 3x + 1

'l def carré(x):
2 y =X ¥ X i i i
3 return y #Lfa b icd

discriminant(2, 3, 1)

O Y

5 d = carré(b) - 4*a*c
6 return d

...................................................................

>>> discriminant(2, 3, 1)



Discriminant de 2x* + 3x + 1

1 4 )
def carré(x): discriminant(2, 3, 1)

j y = X i X E E E
3 return y #Lfa b icd
42 3
/ vy SRR IR S S S
~ 4| def discriminant(a, b, c): L
5 d = carré(b) - 4*a*c¢ | | | i
6 return d

>>> discriminant(2, 3, 1)



Discriminant de 2x* + 3x + 1

1 4 )
def carré(x): discriminant(2, 3, 1)

j y =X i X E E E
3 return y #Lfa b icd
42 3 1
/ vy SRR IR S S
~ 4| def discriminant(a, b, c): L
5 d = carré(b) - 4*a*c | | 1
6 return d

>>> discriminant(2, 3, 1)



~ 4| def discriminant(a, b, ¢):

Discriminant de 2x* + 3x + 1

'l def carré(x):
2 y = x ¥ X i i i
3 return y #Lfa b icd

discriminant(2, 3, 1)

...................................................................

5 d = carré(b) - 4*a*c
6 return d

...................................................................

>>> discriminant(2, 3, 1)



= 5 d = carré(b) - 4*a*c

Discriminant de 2x* + 3x + 1

'l def carré(x):
2 y = x ¥ X i i i
3 return y #Lfa b icd

discriminant(2, 3, 1)

...................................................................

| def discriminant(a, b, c):

...................................................................

6 return d

>>> discriminant(2, 3, 1)



Discriminant de 2x* + 3x + 1

| def carré(x):
2 y=x*x
3 return y

6 return d

>>> discriminant(2, 3, 1)

| def discriminant(a, b, c):
=~ 5 d = carré(b) - 4*a*c

#L a
4 2
5
.

discriminant(2, 3, 1) L

carré(3)

..............................




Discriminant de 2x* + 3x + 1

| def carré(x):
2 y=x*x
3 return y

6 return d

>>> discriminant(2, 3, 1)

| def discriminant(a, b, c):
=~ 5 d = carré(b) - 4*a*c

#L a
4 2
5
.

#L

discriminant(2, 3, 1) L

carré(3)

..............................




Discriminant de 2x* + 3x + 1

1| def carré(x):

2 y=x*x
3 return y

5 d = carré(b) - 4*a*c
6 return d

>>> discriminant(2, 3, 1)

| def discriminant(a, b, c):

#L a
4 2
5
.

#L

discriminant(2, 3, 1) L

carré(3)

..............................




Discriminant de 2x* + 3x + 1

1| def carré(x):

2 y=x*x
3 return y

5 d = carré(b) - 4*a*c
6 return d

>>> discriminant(2, 3, 1)

| def discriminant(a, b, c):

#L a
4 2
5
.

discriminant(2, 3, 1) L

carré(3)
#L X y
1 3

..............................




Discriminant de 2x* + 3x + 1

| def carré(x):

o2 y = X * X

3 return y

5 d = carré(b) - 4*a*c
6 return d

>>> discriminant(2, 3, 1)

| def discriminant(a, b, c):

#L a
4 2
5
.

discriminant(2, 3, 1) L

carré(3)
#L X y
1 3
2




Discriminant de 2x* + 3x + 1

| def carré(x):

o2 y = X * X

3 return y

5 d = carré(b) - 4*a*c
6 return d

>>> discriminant(2, 3, 1)

| def discriminant(a, b, c):

#L a
4 2
5
.

discriminant(2, 3, 1) L

carré(3)
#L X y
1 3
2 9




Discriminant de 2x* + 3x + 1

| def carré(x):
2 y=x*x

= 3 return y

5 d = carré(b) - 4*a*c
6 return d

>>> discriminant(2, 3, 1)

| def discriminant(a, b, c):

#L a
4 2
5
.

discriminant(2, 3, 1) L

carré(3)
#L X | y
1 3
_______ Z 9
_______ 3




Discriminant de 2x* + 3x + 1

| def carré(x):
2 y = X * x

= 3 return y

5 d = carré(b) - 4*a*c
6 return d

>>> discriminant(2, 3, 1)

| def discriminant(a, b, c):

#L a
4 2
5
1

discriminant(2, 3, 1) L>

carré(3)
#L X | y
1 3
_______ Z 9
_______ 3

résultat : 9




= 5 d = carré(b) - 4*a*c

Discriminant de 2x* + 3x + 1

'l def carré(x):
2 y = x ¥ X i i i
3 return y #Lfa b icd

discriminant(2, 3, 1)

...................................................................

| def discriminant(a, b, c):

...................................................................

6 return d

>>> discriminant(2, 3, 1)



= 5 d = carré(b) - 4*a*c

Discriminant de 2x* + 3x + 1

'l def carré(x):
2 y = x ¥ X i i i
3 return y #Lfa b icd

discriminant(2, 3, 1)

...................................................................

| def discriminant(a, b, c):

...................................................................

6 return d

>>> discriminant(2, 3, 1)



6 return d

Discriminant de 2x* + 3x + 1

'l def carré(x):
2 y = x ¥ X i i i
3 return y #Lfa b icd

discriminant(2, 3, 1)

...................................................................

| def discriminant(a, b, c):
5 d = carré(b) - 4*a*c

...................................................................

>>> discriminant(2, 3, 1)



Discriminant de 2x* + 3x + 1

'l def carré(x):
2 y = x ¥ X i i i
3 return y #Lfa b icd

discriminant(2, 3, 1)

‘| def discriminant(a, b, ¢): | ; ''''''''''''''''''''''''''''''''''''' i """
5 d = carré(b) - 4*a*c | | | T
-~ 6 return d ]

>>> discriminant(2, 3, 1)



Discriminant de 2x* + 3x + 1

'l def carré(x):
2 y=X*X : : :
3 return y #Lfa b icd

discriminant(2, 3, 1)

‘| def discriminant(a, b, ¢): | ; ''''''''''''''''''''''''''''''''''''' i """
5 d = carré(b) - 4*a*c | | | T
6 return d .

résultat : 1

>>> discriminant(2, 3, 1)
1



Evolution du calcul du
discriminant de 2x? + 3x + 1

discrimipantqz, 31 1) carré(3)
#L a b C d 21 | y
4 2 3 1 1 3
...... 5 1 2 9
______ 6 3




Evolution du calcul du
discriminant de 2x? + 3x + 1

discrimipantqz, 31 1) carré(3)
#L a b C d 21 | y
4 2 3 1 1 3
...... 5 1 2 9
______ 6 3




Exercice 3 du D2



Conditions



Valeur absolue

def abs(x):
1f X >= 0:
return X
else:
return -X



Valeur absolue de 5

1| def abs(x):
1f x >= 0:
return X
else:
return -Xx




Valeur absolue de 5

abs(5)

1| def abs(x):
1f X >= 0:

return x b
else:
return -x | e




Valeur absolue de 5

1| def abs(x):
1f X >= 0:

return x b
else:
return -x | e




Valeur absolue de 5

1| def abs(x):
1f X >= 0:

return x b
else:
return -x | e




Valeur absolue de 5

abs(5)
#L
1| def abs(x):
1f x >= 0: 1 5
return x b
else:

return -x | e




Valeur absolue de 5

abs(5)
#L
1| def abs(x):
1f x >= 0: 1 5
return x b
else:

return -x | e




Valeur absolue de 5

abs(5)
#L X
1| def abs(x):
o 2 1f x >= 0: 1 5
3 return x | e
4 else: 2
° return -x | T




Valeur absolue de 5

abs(5)
#L X
1| def abs(x):
2 1f x >= 0: 1 5
<~ 3 return x | cmwpees
4 else: 2
° return -x | T




Valeur absolue de 5

abs(5)
#L X

1| def abs(x):

2 1f x >= 0: 1 5

<~ 3 return x | cmwpees

4 else: 2

° return -x | T
3




Valeur absolue de 5

abs(5)
#L X
1| def abs(x):
2 1f X >= 0: 1 5
3 return x | e
4 else: 2
° return -x | T
3
résultat : 5




Valeur absolue de 5

abs(5)
#L X
1| def abs(x):
2 1f X >= 0: 1 5
3 return x | e
4 else: 2
° return -x | TP
3
résultat : 5

R




Valeur absolue de -3

1| def abs(x):
1f x >= 0:
return X
else:
return -Xx




Valeur absolue de -3

abs(-3)

1| def abs(x):
if x >=0: L b
return X
else:
return -x b




Valeur absolue de -3

abs(-3)
#L
1| def abs(x):
1f X >= o: A b
return Xx
else: 4 e

return -x A b




Valeur absolue de -3

abs(-3)
#L
1| def abs(x):
1f X >= o: A b
return Xx
else: 4 e

return -x A b




Valeur absolue de -3

abs(-3)
#L X
1| def abs(x): ) B
1f X >= o: A b
return X
else: 4 e

return -x A b




Valeur absolue de -3

abs(-3)
#L X
1| def abs(x): ) B
1f X >= o: A b
return X
else: 4 e

return -x A b




Valeur absolue de -3

oo ~ WO N =

def abs(x):
1f x >= 0:
return X
else:
return -Xx

abs(-3)

#L X
1 -3
2




Valeur absolue de -3

oo ~ WO N =

def abs(x):
1f x >= 0:
return X
else:
return -Xx

abs(-3)

#L X
1 -3
2




Valeur absolue de -3

oo ~ WO N =

def abs(x):
1f x >= 0:
return X
else:
return -Xx

abs(-3)
#L X
1 -3
________ 2
________ 4




Valeur absolue de -3

oo ~ WO N =

def abs(x):
1f x >= 0:
return X
else:
return -Xx

abs(-3)
#L X
1 -3
________ 2
________ 4




Valeur absolue de -3

oo ~ WO N =

def abs(x):
1f x >= 0:
return X
else:
return -Xx

abs(-3)
#L X
1 -3
________ 2
________ 4
________ 5




Valeur absolue de -3

oo ~ WO N =

def abs(x):
1f x >= 0:
return X
else:
return -Xx

abs(-3)
#L X
1 -3
________ 2
________ 4
________ 5

résultat : 3




Valeur absolue de -3

K

abs(-3)
#L X
1| def abs(x): . 3
2 1if x >=0:
3 return X 2
4 else: 0 4 """""""""""""
5 return -x b
5
résultat : 3




Exercice 4 du TD2



Valeur absolue (sans else)

def absZ2(x):
1f X < 0:
X = =X
return X



Exercice 5 du D2



Fonction signe

—1 six<O
sgn(x) =40 sSix=0

1 sinon



Fonction signe

def sgn(x):

_ 1f x < 0:
-1 six<0 return -1
sgn(x) =40 sSix=0 elif x == 0:
1 sinon return 0
else:

return 1



N~ OO o0 A WO DD =

Signe de 3

def sgn(x):
1f X < 0:
return -1
elif x ==
return 0
else:
return 1



N~ OO o0 A WO DD =

Signe de 3

def sgn(x):
1f X < 0:
return -1
elif x ==
return 0
else:
return 1

sgn(3)




N~ OO o0 A WO DD =

Signe de 3

def sgn(x):
1f X < 0:
return -1
elif x ==
return 0
else:
return 1




N~ OO o0 A WO DD =

Signe de 3

def sgn(x):
1f X < 0:
return -1
elif x ==
return 0
else:
return 1




N~ OO o0 A WO DD =

Signe de 3

def sgn(x):
1f X < 0:
return -1
elif x ==
return 0
else:
return 1




N~ OO o0 A WO DD =

Signe de 3

def sgn(x):
1f X < 0:
return -1
elif x ==
return 0
else:
return 1




N~ OO o0 A WO DD =

Signe de 3

def sgn(x):
1f X < 0:
return -1
elif x ==
return 0
else:
return 1

sgn(3)

#L X
1 3
2




N~ OO o0 A WO DD =

Signe de 3

def sgn(x):
1f X < 0:
return -1
elif x ==
return 0
else:
return 1

sgn(3)

#L X
1 3
2




N oo o AW N =

Signe de 3

def sgn(x):
1f X < 0:
return -1
elif x ==
return 0
else:
return 1

sgn(3)
#L X
1 3
________ 2
________ 4




N oo o AW N =

Signe de 3

def sgn(x):
1f X < 0:
return -1
elif x ==
return 0
else:
return 1

sgn(3)
#L X
1 3
________ 2
________ 4




N oo o AW N =

Signe de 3

def sgn(x):
1f X < 0:
return -1
elif x ==
return 0
else:
return 1

sgn(3)
#L X
1 3
________ 2
________ 4
________ 6




N oo o AW N =

Signe de 3

def sgn(x):
1f X < 0:
return -1
elif x ==
return 0
else:
return 1

sgn(3)
#L X
1 3
________ 2
________ 4
________ 6




N~ OO o0 A WO DD =

Signe de 3

def sgn(x):
1f X < 0:
return -1
elif x ==
return 0
else:
return 1




N~ OO o0 A WO DD =

Signe de 3

def sgn(x):
1f X < 0:
return -1
elif x ==
return 0
else:
return 1

résultat : 1




Exercice 6 du TD2



lteration



Sommede1an

def somme(n):

s =0

1 =1

while 1 <= n:
S =S + 1
1 =1+ 1

return s



N OO o B~ w0 N =

Sommede1 a4

def somme(n):

s =0

1 =1

while 1 <= n:
S =S+ 1

1 =1+ 1
return s



N o o0 WO N =

Sommede1 a4

def somme(n):
s =0
1 =1
while 1 <= n:
S =S+ 1
1 =1+ 1
return s

.............................................

.............................................

.............................................

.............................................

.............................................

.............................................

.............................................

.............................................

.............................................

.............................................

.............................................




N o o0 W DN

Sommede1 a4

def somme(n):
s =0
1 =1
while 1 <= n:
S =S+ 1
1 =1+ 1
return s

somme(4)

n | s i 1

.............................................

.............................................

.............................................

.............................................

.............................................

.............................................

.............................................

.............................................

.............................................

.............................................

.............................................




N o o0 W DN

Sommede1 a4

def somme(n):
s =0
1 =1
while 1 <= n:
S =S+ 1
1 =1+ 1
return s

somme(4)

n | s i 1

.............................................

.............................................

.............................................

.............................................

.............................................

.............................................

.............................................

.............................................

.............................................

.............................................

.............................................




N o o0 W DN

Sommede1 a4

def somme(n):
s =0
1 =1
while 1 <= n:
S =S+ 1
1 =1+ 1
return s

somme(4)
#L n S 1
1 4 '

.............................................

.............................................

.............................................

.............................................

.............................................

.............................................

.............................................

.............................................

.............................................

.............................................

.............................................




N o o0 W DN

Sommede1 a4

def somme(n):
s =0
1 =1
while 1 <= n:
S =S+ 1
1 =1+ 1
return s

somme(4)
#L n S 1
1 4 '

.............................................

.............................................

.............................................

.............................................

.............................................

.............................................

.............................................

.............................................

.............................................

.............................................

.............................................




N o o0 W DN

Sommede1 a4

def somme(n):
s =0
1 =1
while 1 <= n:
S =S+ 1
1 =1+ 1
return s

somme(4)
#L n S 1
_______ (I I S R
2 0

.............................................

.............................................

.............................................

.............................................

.............................................

.............................................

.............................................

.............................................

.............................................

.............................................

.............................................




N o o0 W DN

Sommede1 a4

def somme(n):
s =0
1 =1
while 1 <= n:
S =S+ 1
1 =1+ 1
return s

somme(4)
#L n S 1
_______ (I I S R
2 0

.............................................

.............................................

.............................................

.............................................

.............................................

.............................................

.............................................

.............................................

.............................................

.............................................

.............................................




N o o0 W DN

Sommede1 a4

def somme(n):
s =0
1 =1
while 1 <= n:
S =S+ 1
1 =1+ 1
return s

somme(4)

#L n S 1
_______ (I I S R
_______ T2 SO WO,/

3 1

.............................................

.............................................

.............................................

.............................................

.............................................

.............................................

.............................................

.............................................

.............................................

.............................................




N o o0 W DN

Sommede1 a4

def somme(n):
s =0
1 =1
while 1 <= n:
S =S+ 1
1 =1+ 1
return s

somme(4)

#L n S 1
_______ (I I S R
_______ T2 SO WO,/

3 1

.............................................

.............................................

.............................................

.............................................

.............................................

.............................................

.............................................

.............................................

.............................................

.............................................




N o o0 W DN

Sommede1 a4

def somme(n):
s =0
1 =1
while 1 <= n:
S =S+ 1
1 =1+ 1
return s

somme(4)

#L n S 1
_______ O I N
_______ 2 1.0 i
_______ S I R N T

4

.............................................

.............................................

.............................................

.............................................

.............................................

.............................................

.............................................

.............................................

.............................................




N o o0 W DN

Sommede1 a4

def somme(n):
s =0
1 =1
while 1 <= n:
S =S+ 1
1 =1+ 1
return s

somme(4)

#L n S 1
_______ O I N
_______ 2 1.0 i
_______ S I R N T

4

.............................................

.............................................

.............................................

.............................................

.............................................

.............................................

.............................................

.............................................

.............................................




N o o0 W DN

Sommede1 a4

def somme(n):
s =0
1 =1
while 1 <= n:
S =S+ 1
1 =1+ 1
return s

somme(4)

#L n S 1
_______ (N N S R
_______ 2.\ 0
_______ 3o\
. I A N

5 1

.............................................

.............................................

.............................................

.............................................

.............................................

.............................................

.............................................

.............................................

.............................................




N o o0 W DN

Sommede1 a4

def somme(n):
s =0
1 =1
while 1 <= n:
S =S+ 1
1 =1+ 1
return s

somme(4)

#L n S 1
_______ (N N S R
_______ 2.\ 0
_______ 3o\
. I A N

5 1

.............................................

.............................................

.............................................

.............................................

.............................................

.............................................

.............................................

.............................................

.............................................




N o o0 W DN

Sommede1 a4

def somme(n):
s =0
1 =1
while 1 <= n:
S =S+ 1
1 =1+ 1
return s

somme(4)

#L n S 1
_______ (N N S R
_______ 2.\ 0
_______ 3o\
. I A N
_______ SR I R S N

6 2

.............................................

.............................................

.............................................

.............................................

.............................................

.............................................

.............................................

.............................................

.............................................




N o o0 W DN

Sommede1 a4

def somme(n):
s =0
1 =1
while 1 <= n:
S =S+ 1
1 =1+ 1
return s

somme(4)

#L n S 1
_______ (N N S R
_______ 2.\ 0
_______ 3o\
. I A N
_______ SR I R S N

6 2

.............................................

.............................................

.............................................

.............................................

.............................................

.............................................

.............................................

.............................................

.............................................




N o o0 W DN

Sommede1 a4

def somme(n):
s =0
1 =1
while 1 <= n:
S =S+ 1
1 =1+ 1
return s

somme(4)

n | s i 1

.............................................

.............................................

.............................................

.............................................

.............................................

.............................................

.............................................

.............................................

.............................................

.............................................

.............................................




N o o0 W DN

Sommede1 a4

def somme(n):
s =0
1 =1
while 1 <= n:
S =S+ 1
1 =1+ 1
return s

somme(4)

n | s i 1

.............................................

.............................................

.............................................

.............................................

.............................................

.............................................

.............................................

.............................................

.............................................

.............................................

.............................................




N o o0 W DN

Sommede1 a4

def somme(n):
s =0
1 =1
while 1 <= n:
S =S+ 1
1 =1+ 1
return s

somme(4)

n | s i 1

_____________________ 2

____________________________________ 1.

_____________________ CH

____________________________________ 2 ..
3

.............................................

.............................................

.............................................

.............................................

.............................................

.............................................

.............................................




N o o0 W DN

Sommede1 a4

def somme(n):
s =0
1 =1
while 1 <= n:
S =S+ 1
1 =1+ 1
return s

somme(4)

n | s i 1

_____________________ 2

____________________________________ 1.

_____________________ CH

____________________________________ 2 ..
3

.............................................

.............................................

.............................................

.............................................

.............................................

.............................................

.............................................




N o o0 W DN

Sommede1 a4

def somme(n):
s =0
1 =1

while 1 <= n:
S =S + 1
1 =1+ 1

return s

somme(4)

#L nis 1
_______ LSS OO O S O
_______ 20 IR . N
_______ ST I U N
. I A N
_______ SR I R S N
O 2.
A
_______ S i3

6 3

.............................................

.............................................

.............................................

.............................................

.............................................

.............................................




N o o0 W DN

Sommede1 a4

def somme(n):
s =0
1 =1

while 1 <= n:
S =S + 1
1 =1+ 1

return s

somme(4)

#L nis 1
_______ LSS OO O S O
_______ 20 IR . N
_______ ST I U N
. I A N
_______ SR I R S N
O 2.
A
_______ S i3

6 3

.............................................

.............................................

.............................................

.............................................

.............................................

.............................................




N o o0 W DN

Sommede1 a4

def somme(n):
s =0
1 =1

while 1 <= n:
S =S + 1
1 =1+ 1

return s

somme(4)

#L nis 1
_______ LSS OO O S O
_______ 2.\ 0
_______ 3o\
. I A N
_______ SR I R S N
O 2.
A
_______ S N3
o 3.

4

.............................................

.............................................

.............................................

.............................................

.............................................

.............................................




N o o0 W DN

Sommede1 a4

def somme(n):
s =0
1 =1

while 1 <= n:
S =S + 1
1 =1+ 1

return s

somme(4)

#L nis 1
_______ LSS OO O S O
_______ 2.\ 0
_______ 3o\
. I A N
_______ SR I R S N
O 2.
A
_______ S N3
o 3.

4

.............................................

.............................................

.............................................

.............................................

.............................................

.............................................




N o o0 W DN

Sommede1 a4

def somme(n):
s =0
1 =1

while 1 <= n:
S =S + 1
1 =1+ 1

return s

somme(4)

n | s i 1

_____________________ 8

____________________________________ 1

B I

____________________________________ 2 ..

_____________________ 3

____________________________________ 3 .
9

.............................................

.............................................

.............................................

.............................................

.............................................




N o o0 W DN

Sommede1 a4

def somme(n):
s =0
1 =1

while 1 <= n:
S =S + 1
1 =1+ 1

return s

somme(4)

n | s i 1

_____________________ 8

____________________________________ 1

B I

____________________________________ 2 ..

_____________________ 3

____________________________________ 3 .
9

.............................................

.............................................

.............................................

.............................................

.............................................




N o o0 W DN

Sommede1 a4

def somme(n):
s =0
1 =1

while 1 <= n:
S =S + 1
1 =1+ 1

return s

somme(4)

n | s i 1

_____________________ Q .
____________________________________ 1.
_____________________ S R
____________________________________ 2.
_____________________ 3
____________________________________ 3.
_____________________ 2
4

.............................................

.............................................

.............................................

.............................................




N o o0 W DN

Sommede1 a4

def somme(n):
s =0
1 =1

while 1 <= n:
S =S + 1
1 =1+ 1

return s

somme(4)

n | s i 1

_____________________ Q .
____________________________________ 1.
_____________________ S R
____________________________________ 2.
_____________________ 3
____________________________________ 3.
_____________________ 2
4

.............................................

.............................................

.............................................

.............................................




N o o0 W DN

Sommede1 a4

def somme(n):
s =0
1 =1

while 1 <= n:
S =S + 1
1 =1+ 1

return s

somme(4)

n | s i 1

_____________________ Q .
____________________________________ 1.
_____________________ S R
____________________________________ 2.
_____________________ 3
____________________________________ 3.
_____________________ 2
4

.............................................

.............................................

.............................................

.............................................




N o o0 W DN

Sommede1 a4

def somme(n):
s =0
1 =1

while 1 <= n:
S =S + 1
1 =1+ 1

return s

somme(4)

n | s i 1

_____________________ Q .
____________________________________ 1.
_____________________ S R
____________________________________ 2.
_____________________ 3
____________________________________ 3.
_____________________ 2
4

.............................................

.............................................

.............................................

.............................................




N o o0 W DN

Sommede1 a4

def somme(n):
s =0
1 =1

while 1 <= n:
S =S + 1
1 =1+ 1

return s

somme(4)

n | s i 1

_____________________ 0
____________________________________ 1.
_____________________ CO
____________________________________ 2 .
_____________________ 3o
____________________________________ 3.
_____________________ I
____________________________________ 4.
10

.............................................

.............................................

.............................................




N o o0 W DN

Sommede1 a4

def somme(n):
s =0
1 =1

while 1 <= n:
S =S + 1
1 =1+ 1

return s

somme(4)

n | s i 1

_____________________ 0
____________________________________ 1.
_____________________ CO
____________________________________ 2 .
_____________________ 3o
____________________________________ 3.
_____________________ I
____________________________________ 4.
10

.............................................

.............................................

.............................................




N o o0 W DN

Sommede1 a4

def somme(n):
s =0
1 =1

while 1 <= n:
S =S + 1
1 =1+ 1

return s

somme(4)

n | s i 1

_____________________ 0
____________________________________ 1
_____________________ CHN
____________________________________ 2 .
_____________________ 3 i
____________________________________ 3 .
_____________________ 6 i
____________________________________ 4
____________________ 10
5

.............................................

.............................................




N o o0 W DN

Sommede1 a4

def somme(n):
s =0
1 =1

while 1 <= n:
S =S + 1
1 =1+ 1

return s

somme(4)

n | s i 1

_____________________ 0
____________________________________ 1
_____________________ CHN
____________________________________ 2 .
_____________________ 3 i
____________________________________ 3 .
_____________________ 6 i
____________________________________ 4
____________________ 10
5

.............................................

.............................................




N o o0 W DN

Sommede1 a4

def somme(n):
s =0
1 =1

while 1 <= n:
S =S + 1
1 =1+ 1

return s

somme(4)

n | s i 1

_____________________ 0
____________________________________ 1
_____________________ CHN
____________________________________ 2 .
_____________________ 3 i
____________________________________ 3 .
_____________________ 6 i
____________________________________ 4
____________________ 10
5

.............................................

.............................................




N o o0 W DN

Sommede1 a4

def somme(n):
s =0
1 =1

while 1 <= n:
S =S + 1
1 =1+ 1

return s

somme(4)

n | s i 1

_____________________ 0
____________________________________ 1
_____________________ CHN
____________________________________ 2 .
_____________________ 3 i
____________________________________ 3 .
_____________________ 6 i
____________________________________ 4
____________________ 10
5

.............................................

.............................................




N o o0 W DN

Sommede1 a4

def somme(n):
s =0
1 =1

while 1 <= n:
S =S + 1
1 =1+ 1

return s

somme(4)

\l

n | s i 1

_____________________ 0
____________________________________ 1
_____________________ CHN
____________________________________ 2 .
_____________________ 3 i
____________________________________ 3 .
_____________________ 6 i
____________________________________ 4
____________________ 10
5

.............................................

.............................................




N o o0 W DN

Sommede1 a4

def somme(n):

s =0

1 =1

while 1 <= n:
S =S+ 1
1 =1+ 1

return s

somme(4)

n | s i 1

\l

_____________________ 0
____________________________________ 1
_____________________ CHN
____________________________________ Z .
_____________________ 3 i
____________________________________ 3 .
_____________________ 6 i
____________________________________ 4
____________________ 10
5

.............................................

.............................................

résultat : 10




Exercice 7 du TD2



Programmes qui
ne terminent pas



Somme de 1 a n, erronee

def somme(n):

s =0

1 =1

while 1 <= n:
S =S + 1
1=1+1

return s



Somme de 1 a n, erronee

def somme(n):

< - 0 def somme_erronée(n):
. s =0
1 =1 .
. . 1 =1
while 1 <= n: . .
) while 1 <= n:
S =S + 1 )
. S =S + 1
1 =1+ 1
return s



o OO0 A~ W DD =

Execution de la somme
erronee

def somme_erronée(n):

s =0

1 =1

while 1 <= n:
S =S + 1

return s



o OO0 A~ W DD =

Execution de la somme

erronee

def somme_erronée(n):
s =0
1 =1
while 1 <= n:
S =S + 1
return s

somme_erronée(4)

..........................................

..........................................

..........................................

..........................................

..........................................

..........................................

..........................................

..........................................

..........................................

..........................................




o OO0 A~ W DD =

Execution de la somme

erronee

def somme_erronée(n):
s =0
1 =1
while 1 <= n:
S =S + 1
return s

somme_erronée(4)

#L

n | s i 1

..........................................

..........................................

..........................................

..........................................

..........................................

..........................................

..........................................

..........................................

..........................................

..........................................




o OO0 A~ W DD =

Execution de la somme

erronee

def somme_erronée(n):
s =0
1 =1
while 1 <= n:
S =S + 1
return s

somme_erronée(4)

#L

n | s i 1

..........................................

..........................................

..........................................

..........................................

..........................................

..........................................

..........................................

..........................................

..........................................

..........................................




o OO0 A~ W DD =

Execution de la somme

erronee

def somme_erronée(n):
s =0
1 =1
while 1 <= n:
S =S + 1
return s

somme_erronée(4)

#L

n | s i 1

..........................................

..........................................

..........................................

..........................................

..........................................

..........................................

..........................................

..........................................

..........................................

..........................................




o OO0 A~ W DD =

Execution de la somme

erronee

def somme_erronée(n):
s =0
1 =1
while 1 <= n:
S =S + 1
return s

somme_erronée(4)

#L

n | s i 1

..........................................

..........................................

..........................................

..........................................

..........................................

..........................................

..........................................

..........................................

..........................................

..........................................




o OO0 A~ W DD =

Execution de la somme

erronee

def somme_erronée(n):
s =0
1 =1
while 1 <= n:
S =S + 1
return s

somme_erronée(4)

#L n | s i 1
______ (O I T
2 0

..........................................

..........................................

..........................................

..........................................

..........................................

..........................................

..........................................

..........................................

..........................................




o OO0 A~ W DD =

Execution de la somme

erronee

def somme_erronée(n):
s =0
1 =1
while 1 <= n:
S =S + 1
return s

somme_erronée(4)

#L n | s i 1
______ (O I T
2 0

..........................................

..........................................

..........................................

..........................................

..........................................

..........................................

..........................................

..........................................

..........................................




o OO0 A~ W DD =

Execution de la somme

erronee

def somme_erronée(n):
s =0
1 =1
while 1 <= n:
S =S + 1
return s

somme_erronée(4)

#L n | s i 1
______ 1 |4
______ 2 | e

3 1

..........................................

..........................................

..........................................

..........................................

..........................................

..........................................

..........................................

..........................................




o OO0 A~ W DD =

Execution de la somme

erronee

def somme_erronée(n):
s =0
1 =1
while 1 <= n:
S =S + 1
return s

somme_erronée(4)

#L n | s i 1
______ 1 |4
______ 2 | e

3 1

..........................................

..........................................

..........................................

..........................................

..........................................

..........................................

..........................................

..........................................




o OO0 A~ W DD =

Execution de la somme

erronee

def somme_erronée(n):
s =0
1 =1
while 1 <= n:
S =S + 1
return s

somme_erronée(4)

#L n | s i 1
______ 1 |4
______ 2 | e
______ 3 |1

; ]

..........................................

..........................................

..........................................

..........................................

..........................................

..........................................

..........................................




o OO0 A~ W DD =

Execution de la somme

erronee

def somme_erronée(n):
s =0
1 =1
while 1 <= n:
S =S + 1
return s

somme_erronée(4)

#L n | s i 1
______ 1 |4
______ 2 | e
______ 3 |1

; ]

..........................................

..........................................

..........................................

..........................................

..........................................

..........................................

..........................................




o OO0 A~ W DD =

Execution de la somme

erronee

def somme_erronée(n):
s =0
1 =1
while 1 <= n:
S =S + 1
return s

somme_erronée(4)

#L n | s i 1
______ 1 |4
______ 2 | e
______ 3 |1
______ ¢

5 1

..........................................

..........................................

..........................................

..........................................

..........................................

..........................................

..........................................




o OO0 A~ W DD =

Execution de la somme

erronee

def somme_erronée(n):
s =0
1 =1
while 1 <= n:
S =S + 1
return s

somme_erronée(4)

#L n | s i 1
______ 1 |4
______ 2 | e
______ 3 |1
______ ¢

5 1

..........................................

..........................................

..........................................

..........................................

..........................................

..........................................

..........................................




o OO0 A~ W DD =

Execution de la somme

erronee

def somme_erronée(n):
s =0
1 =1
while 1 <= n:
S =S + 1
return s

somme_erronée(4)

#L

n | s i 1

..........................................

..........................................

..........................................

..........................................

..........................................

..........................................

..........................................

..........................................

..........................................

..........................................




o OO0 A~ W DD =

Execution de la somme

erronee

def somme_erronée(n):
s =0
1 =1
while 1 <= n:
S =S + 1
return s

somme_erronée(4)

#L

n | s i 1

..........................................

..........................................

..........................................

..........................................

..........................................

..........................................

..........................................

..........................................

..........................................

..........................................




o OO0 A~ W DD =

Execution de la somme

erronee

def somme_erronée(n):
s =0
1 =1
while 1 <= n:
S =S + 1
return s

somme_erronée(4)

#L

n | s i 1

..........................................

..........................................

..........................................

..........................................

..........................................

..........................................

..........................................

..........................................

..........................................

..........................................




o OO0 A~ W DD =

Execution de la somme

erronee

def somme_erronée(n):
s =0
1 =1
while 1 <= n:
S =S + 1
return s

somme_erronée(4)

#L

n | s i 1

..........................................

..........................................

..........................................

..........................................

..........................................

..........................................

..........................................

..........................................

..........................................

..........................................




o OO0 A~ W DD =

Execution de la somme

erronee

def somme_erronée(n):
s =0
1 =1
while 1 <= n:
S =S + 1
return s

somme_erronée(4)

#L

n | s i 1

..........................................

..........................................

..........................................

..........................................

..........................................

..........................................

..........................................

..........................................

..........................................

..........................................




o OO0 A~ W DD =

Execution de la somme

erronee

def somme_erronée(n):
s =0
1 =1
while 1 <= n:
S =S + 1
return s

somme_erronée(4)

#L

n | s i 1

..........................................

..........................................

..........................................

..........................................

..........................................

..........................................

..........................................

..........................................

..........................................

..........................................




o OO0 A~ W DD =

Execution de la somme

erronee

def somme_erronée(n):
s =0
1 =1
while 1 <= n:
S =S + 1
return s

somme_erronée(4)

#L

n | s i 1

..........................................

..........................................

..........................................

..........................................

..........................................

..........................................

..........................................

..........................................

..........................................

..........................................




o OO0 A~ W DD =

Execution de la somme

erronee

def somme_erronée(n):
s =0
1 =1
while 1 <= n:
S =S + 1
return s

somme_erronée(4)

#L

n | s i 1

..........................................

..........................................

..........................................

..........................................

..........................................

..........................................

..........................................

..........................................

..........................................

..........................................




o OO0 A~ W DD =

Execution de la somme

erronee

def somme_erronée(n):
s =0
1 =1
while 1 <= n:
S =S + 1
return s

somme_erronée(4)

#L

n | s i 1

..........................................

..........................................

..........................................

..........................................

..........................................

..........................................

..........................................

..........................................

..........................................

..........................................




o OO0 A~ W DD =

Execution de la somme

erronee

def somme_erronée(n):
s =0
1 =1
while 1 <= n:
S =S + 1
return s

somme_erronée(4)

#L

n | s i 1

..........................................

..........................................

..........................................

..........................................

..........................................

..........................................

..........................................

..........................................

..........................................

..........................................




o OO0 A~ W DD =

Execution de la somme

erronee

def somme_erronée(n):
s =0
1 =1
while 1 <= n:
S =S + 1
return s

somme_erronée(4)

#L

n | s i 1

..........................................

..........................................

..........................................

..........................................

..........................................

..........................................

..........................................

..........................................

..........................................

..........................................




o OO0 A~ W DD =

Execution de la somme

erronee

def somme_erronée(n):
s =0
1 =1
while 1 <= n:
S =S + 1
return s

somme_erronée(4)

#L

n | s i 1

..........................................

..........................................

..........................................

..........................................

..........................................

..........................................

..........................................

..........................................

..........................................

..........................................




o OO0 A~ W DD =

Execution de la somme

erronee

def somme_erronée(n):
s =0
1 =1
while 1 <= n:
S =S + 1
return s

somme_erronée(4)

#L

n | s i 1

..........................................

..........................................

..........................................

..........................................

..........................................

..........................................

..........................................

..........................................

..........................................

..........................................




o OO0 A~ W DD =

Execution de la somme

erronee

def somme_erronée(n):
s =0
1 =1
while 1 <= n:
S =S + 1
return s

somme_erronée(4)

#L

n | s i 1

..........................................

..........................................

..........................................

..........................................

..........................................

..........................................

..........................................

..........................................

..........................................

..........................................




o OO0 A~ W DD =

Execution de la somme

erronee

def somme_erronée(n):
s =0
1 =1
while 1 <= n:
S =S + 1
return s

somme_erronée(4)

#L

n | s i 1

..........................................

..........................................

..........................................

..........................................

..........................................

..........................................

..........................................

..........................................

..........................................

..........................................




o OO0 A~ W DD =

Execution de la somme

erronee

def somme_erronée(n):
s =0
1 =1
while 1 <= n:
S =S + 1
return s

somme_erronée(4)

#L

n | s i 1

..........................................

..........................................

..........................................

..........................................

..........................................

..........................................

..........................................

..........................................

..........................................

..........................................




o OO0 A~ W DD =

Execution de la somme

erronee

def somme_erronée(n):
s =0
1 =1
while 1 <= n:
S =S + 1
return s

somme_erronée(4)

#L

n | s i 1

..........................................

..........................................

..........................................

..........................................

..........................................

..........................................

..........................................

..........................................

..........................................

..........................................




o OO0 A~ W DD =

Execution de la somme

erronee

def somme_erronée(n):
s =0
1 =1
while 1 <= n:
S =S + 1
return s

somme_erronée(4)

#L

n | s i 1

..........................................

..........................................

..........................................

..........................................

..........................................

..........................................

..........................................

..........................................

..........................................

..........................................




o OO0 A~ W DD =

Execution de la somme

erronee

def somme_erronée(n):
s =0
1 =1
while 1 <= n:
S =S + 1
return s

somme_erronée(4)

#L

n | s i 1

Ui

..........................................

..........................................

..........................................

..........................................

..........................................

..........................................

..........................................

..........................................

..........................................

..........................................




o OO0 A~ W DD =

Execution de la somme

y 4
e rrO n ee somme_erronée(4)
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______ I N N
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______ s{ 1
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Importance de la
terminaison

e Un programme qui ne termine pas ne donne pas de
resultat et exécute un nombre infini d’instructions

 On exige que nos algorithmes terminent toujours

e ||y a certains programmes utiles qui sont concus pour ne
pas terminer en conditions normales (un serveur web, un
systeme d’exploitation...) mais ici on ne les considere pas
comme des algorithmes



Montrer la
terminaison



Terminaison d’un
programme

e Pour le moment, la seule raison gu’on connait qui puisse
causer la non terminaison d’un programme est une

boucle wh1ile qui ne termine pas

 Pour qu’une boucle while termine il est nécéessaire que sa
condition devienne, a un moment donné, fausse



Terminaison de somme

def somme(n):

s =0

1 =1

while 1 <= n:
S =S + 1
1 =1+ 1

return s



Terminaison de somme

def somme(n):
s =0 {////
1 =1

while 1 <= n:
S =S + 1
1L=1+1

return s

pour terminer,
cette condition doit
devenir fausse



Terminaison de somme

def somme(n):
1 a initialement s =0
lavaleurl TT——— 1 = ]

while 1 <= n:
S =S + 1
1L=1+1

return s

pour terminer,
cette condition doit
devenir fausse



Terminaison de somme

def somme(n):
1 a initialement s =0
lavaleurl TT——— 1 = ]

while 1 <= n:
S =S + 1

/_>-i'=i+1
1 augmente return s

strictement
a chaque tour
de boucle

pour terminer,
cette condition doit
devenir fausse



Terminaison de somme

pour terminer,
cette condition doit
devenir fausse

def somme(n):

1 a initialement S = @

lavaleurl TT——— 1 = ]

while 1 <= n: alors que n
ne change pas

S =S + 1 «— 2lintérieur

/_» 'L _ 'L + 1 de |la boucle
1 augmente return s

strictement
a chaque tour
de boucle



Terminaison de somme

pour terminer,
cette condition doit
devenir fausse

def somme(n):

1 a initialement S = @

lavaleurl TT——— 1 = ]

while i <= n: alors que n
. ne change pas

S =S + 1 a l'intérieur

de la boucle

/_>-i-=i+1
1 augmente return s

strictement
a chaque tour

de boucle donc tot ou tard

1 va dépasser n



Exercice 8 du D2



Montrer la
non-terminaison



Non-terminaison de
somme_erronéesin > 1

def somme_erronée(n):

s =0

1 =1

while 1 <= n:
S =S+ 1

return s



Non-terminaison de
somme_erronéesin > 1

pour terminer,
cette condition doit
devenir fausse

def somme_erronéé(n):

s =0

1 =1

while 1 <= n:
S =S+ 1

return s



Non-terminaison de
somme_erronéesin > 1

pour terminer,
cette condition doit
devenir fausse

def somme_erronéé(n):
1 a initialement

la valeur 1 S = @
\ '|_ _
Whlle 1 <= n:
S =S + 1

return s



Non-terminaison de
somme_erronéesin > 1

pour terminer,
cette condition doit
devenir fausse

def somme_erronéé(n):
la valeur 1 s =20

while 1 <= n:

S =S + 1
return s

1 ne change pas
a l'intérieur
de la boucle

1 a initialement



Non-terminaison de
somme_erronéesin > 1

pour terminer,
cette condition doit
devenir fausse

o def somme_erronéé(n):
1 a initialement

la valeur 1 \ S =0
1 =
while 1 <= n: N ne change pas

non plus

return s

1 ne change pas
a l'intérieur
de la boucle



Non-terminaison de
somme_erronéesin > 1

pour terminer,
cette condition doit
devenir fausse

o def somme_erronéé(n):
1 a initialement

la valeur 1 s =20
\ -L _
while 1 <= n: N ne change pas

non plus

S =85S+ 1
///”/”:;;urn S

1 ne change pas
a l'intérieur
de la boucle donc la condition

reste toujours vraie



Exercice 9 du D2



ltération sur un intervalle
borné avec la boucle for



Puissances de 2

def powerZ2(n):

p = 1
for 1 1n range(n):
p=2%p

return p



SommedeOan
avec la boucle for

def sommeZ2(n):

s =0
for 1 1n range(n + 1):
S =S+ 1

return s



Somme de 0 a 4 avec for

1| def somme2(n):

s =0

for 1 1n range(n + 1):
S =S+ 1

return s




Somme de 0 a 4 avec for

OO b~ WO N =

def somme2(n):
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for 1 1n range(n + 1):
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return s
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.............................................

.............................................
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Somme de 0 a 4 avec for

oo B~ W N

def somme2(n):

s =0

for 1 1n range(n + 1):
S =S+ 1

return s

somme2(4)
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Ui
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_____________________ 2
____________________________________ Q
_____________________ 2
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____________________________________ 3.
_____________________ I
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.............................................
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Somme de 0 a 4 avec for
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def somme2(n):

s =0

for 1 1n range(n + 1):
S =S+ 1

return s

remarque :

=

sommeZ(4)
______ 4 o
_____________________ 0 . ...
0
_____________________ o |
R T
_____________________ 1 i
b2
_____________________ 3o
R -
_____________________ 6. ..
R
10
I

1 n’arrive
jamaisa 5

U1 W

résultat : 10




Somme de 0 a 4 avec for

oo B~ W N
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résultat : 10




Exercice 10 du TD2



Algorithmes qui
renvolient vral ou faux



Parite des entiers naturels

def pair(n):
return n % 2 ==



Parite des entiers naturels

def pair(n):
return n % 2 ==

def impair(n):
return n % 2 1= 0



Parite des entiers naturels

def pair(n):
return n % 2 ==

def impair(n):
return n % 2 1= 0

def 1mpair_bis(n):
return not pair(n)



