TP 1 - éléments de correction

1 import math

N

# ETercice 1 -—--c- oo oo oo
print ("EXERCICE 1\n")
def n_premiers_termes_u(n):
uk =1 # inittialisation
for k in range(n):
print (f"u_{k} = {u_k}")
u_k = math.sqrt(i+u_k) # maj de uk
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11 n_premiers_termes_u(5)

12

13 print(f"Le nombre d'or est : {(1 + math.sqrt(5))/2}")

14

15 # Emercice 2 ----------mmmmmm o
16 print ("\nEXERCICE 2")

17 print("\na)")

18 def n_premiers_termes__F(n):

19 F_km2, F_kml = 1, 1

20 print (£"F_0 = {F_km2}")

21 if n>=1

22 print(£"F_1 = {F_km1}")

23 for k in range(2,n):

24 F_k = F_kml + F_km2

25 print (£"F_{k} = {F_k}")

26 F_km2 = F_kml # maj de F_km2 et F_kml
27 F_kml = F_k

28
29 n_premiers_termes__F(5)

31 print("\nb)")
32 def n_premiers_termes__adaptee_F(n):

33 F_km2, F_kml = 1, 1

34 print(f"F_1 / F_0 = {F_kml / F_km2}")

35 for k in range(2,n):

36 F_k = F_kml + F_km2

37 print (£"F_{k}/F_{k-1} = {F_k/F_km1}")
38 F_km2 = F_kml # maj de F_km2 et F_kml
39 F_kml = F_k

40

41  n_premiers_termes__adaptee_F(5)

42

43 print(f"Le nombre d'or est : {(1 + math.sqrt(5))/2}")

44

15 # ETerciCe 8 ----c-mmm oo oo
46 print ("\nEXERCICE 3\n")

47 print("a)")

48

10 def syracuse_avant_1(S_0):

50 S_.k =S_0

51 print(£"S_0 = {S_k}")

52 k=1

53 while S_k != 1

54 if S_k % ==

55 S k=8Sk/2

56 else :

57 S.k=3%S k+ 1
58 print (£"S_{k} = {S_k}")
59 k=k + 1

60

61 syracuse_avant_1(3)

62

3 print("\nb)")

64

65 def nb_etapes_avant_syracuse_1(N):

o

66 for S_0 in range(1,N+1):
67 S_k =S_0

68 print(£"S_0 = {S_k}")
69 k=1

70 while S_k != 1
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if S k% 2==0:
Sk=8k/2
else :
Sk =3x%8Sk+1
k=k +1
print (£"Nombre d'étapes = {k-1}\n")

nb_etapes_avant_syracuse_1(5)

B EerCiCe 4 — - - - - o m oo o e e
print ("\nEXERCICE 4\nVoir 1l'autre document pour la correction ")

## METHODE DICHOTOMIE
print ("\nMETHODE DICHOTOMIE\n")

def dicho(f,a,b,tol,prec,n_max):

a_n = a
bon=>»
n= 0

while n < n_max and abs(b_n - a_n) >= prec and abs(f((a_n+b_n)/2)) >= tol :
ccn = (a_n + b_n)/ 2
if f(c_n) * f(a_n) > O :

a_n = c_n
if f(c_n) * f(a_n) < 0 :
b_n = c_n

if f(c_n) * f(a_n) ==
print(£"Une solution est {c_n}")
n=mn-+1
if n == n_max :
print ("ATTENTION ! L'algorithme s'est arrété car le n_max a été dépassé§.\n")
return [n,a_n,b_n]

def f1(x):
return x - math.exp(-x)

def £2(x):
return x**2-2

tol = 10%x(-16)
prec = 10%**(-10)
nmax = 100

# pour f1
f=f1
a=20
b=1

[n,a_n,b_n] = dicho(f,a,b,tol,prec,nmax)
print (f"pour f1:\nnb_itérations = {n}\n[a_n,b_n]=[{a_n},{b_n}]\n")

# pour f2
f =12
a=1
b=2

[n,a_n,b_n] = dicho(f,a,b,tol,prec,nmax)
print (f"pour f£2:\nnb_itérations = {n}\n[a_n,b_n]l=[{a_n},{b_n}]1")
print(f"Vérification:\nracine(2)={math.sqrt(2)}")

## METHODE DE NEWTON -----------memmm -
print ("\nMETHODE NEWTON\n")

def newton(f,df,x0,tol,prec,nmax):
x_n = x0
x_npl = x_n - f(x_n)/df(x_n)
n=20
while n < n_max and abs(x_npl - x_n) > prec and abs(f(x_n))>tol:
n=mn+1
x_n = x_npl
x_npl = x_npl - f(x_npl)/df(x_npl)
if n == n_max :
print ("ATTENTION ! L'algorithme s'est arrété car le n_max a été dépassé§.\n")
return [n,x_n]

def df1(x):
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return 1 + math.exp(-x)

def df2(x):
return 2 * x




