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Problématique
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Vue Satellite & Rayon de protection :

Site : Lycée Martiniére Monplaisir (69)
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(Annexe 1)

Méthode de Jacobi

99 def ecart(Vvl,Vv2):

100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129

def

def

Nx = V1.shape[0]
Ny V1.shape[1]
diff_carre = 0
for i in range(Nx):
for j in range(Ny):
diff_carre += (V1[i,jl-V2[i,j])**2
return (diff_carre/(Nx*Ny))**(1/2)

iteration_ jacobi():

V_copie = V.copy()
for i in range(Nx):
for j in range(Ny):
if B[i,j]: # si [i,j] est un point du bord ne rien faire
V[i,j] = V_copie[i,j]
else:
V[i,j] = (V_copie[i+1,j]+V _copie[i-1,j]+V_copie[i,j+1]+V copie[i,j-1])/4
return ecart(V_copie,V)

jacobi(eps):

compteur = 0

while iteration_jacobi() > eps:
iteration_jacobi()
compteur += 1
print(iteration_jacobi() - eps)

return compteur
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(Annexe 2)

Approximation discrete du gradient

37 def calcul E(V,res pix par_m):

38
39
40
41
42
43
44
45
46
47

Ny,Nx = V.shape
Ex = numpy.zeros((Ny,Nx))
Ey = numpy.zeros((Ny,Nx))
norme E = numpy.zeros((Ny,Nx))
for i in range(1l,Ny-1): # on évite les bords
for j in range(1l,Nx-1): # on évite les bords

Ey[i,j] = -(V[1i+1,7]-V[i-1,7]1)/(2.*res pix par_m)
Ex[i,j] = -(V[i,j+1]-V[i,j-1]1)/(2.*res pix par_m)
norme E = numpy.sqrt(Ex**2+Ey**2)

return Ex, Ey, norme E
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Protection contre la foudre par paratonnerre /
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.....
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(Annexe 4)

Méthode de Gauss-Seidel

def iteration _gauss_seidel fast(B,V):

cdef numpy.ndarray[numpy.uint8_ t,ndim=2 ] B_cython B.copy()
cdef numpy.ndarray[numpy.double t,ndim=2] V_update = V.copy()
cdef numpy.ndarray[numpy.double t,ndim=2] V _copie = V.copy()
cdef int 1i,]

cdef float diff

cdef float omega = 2/(1+numpy.pi/numpy.max(V.shape))

cdef int status_vide = StatutB.VIDE

for i in range(V_update.shape[0]):
for j in range(V_update.shape[l]):
if B_cython[i,j] !'= status_vide: # si [i,j] est un point du bord ne rien faire
V_update[i,j] V_copie[i,j]
else:

V_update[i,j] = (1-omega)*V_copie[i,j]+omega*(V_copie[i+1,j]+V _update[i-1,]j] +

V_copie[i,j+1]+V_update[i,j-11)/4

diff = ecart(V_update,V _copie)
return V_update, diff
def gauss_seidel fast(B,V,eps):

start = time.perf_counter()
cdef numpy.ndarray[numpy.uint8_t,ndim=2] B_cython = B.copy()
V, diff = iteration_gauss_seidel fast(B_cython,V)
while diff > eps:
V, diff = iteration_gauss _seidel fast(B_cython,V)

end = time.perf_counter()
print(f"{end - start} s")

return numpy.asarray(V)
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Ordre de grandeur : ( Annexe 5 )
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>>> (executing file "main_2plh.py")

Temps de calcul
de chaque itération

[tération 1 l

(Annexe 6)

(1) (885.4335143000353 s
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e
.1567390999989584 s
. 16958640003576875 s
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0 000142034 S
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Long @
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de la Configuration vraie
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Nouvelles
Conditions Limites
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de la Configuration vraie
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Générateur de Marx
(1MV)

Eeclateur
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Mauvarse conductivite avec la terre
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Propagation du traceur descendant, res = 2500 pixel/m
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