
Exercice 1

1.

1 def MatNulle (n , p ) :
2 M = [ ]
3 for i in range (n ) :
4 L = [ ]
5 for j in range (p ) :
6 L . append (0 )
7 M. append (L)
8 return M

2.

1 def a f f i c h e (M) :
2 for L in M:
3 print (L)

3.

1 def format (M) :
2 n = len (M)
3 p = len (M[ 0 ] )
4 return (n , p)

4.

1 def MatIdent i te (n ) :
2 M = MatNulle (n , n)
3 for i in range (n ) :
4 M[ i ] [ i ] = 1
5 return M

5.

1 def mult (M, a ) :
2 (n , p) = format (M)
3 Q = MatNulle (n , p)
4 for i in range (n ) :
5 for j in range (p ) :
6 Q[ i ] [ j ] = a∗M[ i ] [ j ]
7 return Q

6.

1 def somme(M, N) :
2 (n , p) = format (M)
3 a s s e r t (n , p) == format (N) , ’somme imposs ib l e , formats d i f f e r e n t s ’
4 Q = MatNulle (n , p)
5 for i in range (n ) :
6 for j in range (p ) :
7 Q[ i ] [ j ] = M[ i ] [ j ] + N[ i ] [ j ]
8 return Q



7.

1 def prod (M, N) :
2 (n , p) = format (M)
3 (q , r ) = format (N)
4 a s s e r t p == q , ’ produ i t impos s ib l e ; l e s formats sont incompat ib l e s ’
5 Q = MatNulle (n , r )
6 for i in range (n ) :
7 for j in range ( r ) :
8 S = 0
9 for k in range (p ) :

10 S = S + M[ i ] [ k ]∗N[ k ] [ j ]
11 Q[ i ] [ j ] = S
12 return Q

Exercice 2

1.

1 def degre (P) :
2 i f P == [ ] :
3 return f loat ( ’− i n f ’ ) # l e polynome nul a pour degre − i n f i n i
4 else :
5 return len (P) − 1

2.

1 def somme(P, Q) :
2 S = [ ]
3 i f len (P) < len (Q) : # cas ou l e degre de P e s t p l u s p e t i t
4 for i in range ( len (P ) ) :
5 S . append (P[ i ] + Q[ i ] )
6 for i in range ( len (P) , len (Q) ) :
7 S . append (Q[ i ] )
8 e l i f len (P) > len (Q) : # cas ou l e degre de Q e s t p l u s p e t i t
9 for i in range ( len (Q) ) :

10 S . append (P[ i ] + Q[ i ] )
11 for i in range ( len (Q) , len (P ) ) :
12 S . append (P[ i ] )
13 else : # Les degres sont egaux
14 for i in range ( len (P ) ) :
15 S . append (P[ i ] + Q[ i ] )
16 for i in range ( len (P) − 1 , −1, −1): # ’ ne t toyage ’ des coe f . nu l s
17 i f S [ i ] == 0 :
18 del S [ i ]
19 return S

2



3.

1 # so l u t i o n cour te mais complexe
2 def produi t (P, Q) :
3 i f P == [ ] or Q == [ ] :
4 return [ ]
5 Prod = [ ]
6 for k in range ( degre (P) + degre (Q) + 1 ) :
7 S = 0
8 for i in range ( k + 1 ) :
9 i f i <= degre (P) and 0 <= k − i <= degre (Q) :

10 S += P[ i ]∗Q[ k−i ]
11 Prod . append (S)
12 return Prod

1 # Pour l a deuxieme s o l u t i o n on commence par d e f i n i r l e p rodu i t avec un monome
2

3 def prod_monome(P, n , a ) :
4 """Renvoie l e p rodu i t de P par a . x^n"""
5

6 i f P == [ ] :
7 return [ ]
8

9 Q = [ ]
10 for i in range (n ) :
11 Q. append (0 )
12 for i in range ( len (P ) ) :
13 Q. append ( a∗P[ i ] )
14 return Q
15

16 def produi t2 (P, Q) :
17 S = [ ]
18 for n in range ( len (P ) ) :
19 S = somme(S , prod_monome(Q, n , P[ n ] ) )
20 return S

4.

1 def eva lua t i on (P, x ) : # Par l ’ a l gor i thme de Horner
2 S = 0
3 for i in range ( len (P) − 1 , −1, −1):
4 S = S∗x + P[ i ]
5 return S

5.

1 def pu i s sance (P, n ) : # algor i thme na i f
2 Q = [ 1 ]
3 for k in range (n ) :
4 Q = produi t (Q, P)
5 return Q

3


