# E:\TP info 24-25\TP2 Exercices 1 a 6.py
001| # Exercice 1

002| import matplotlib.pyplot as plt
003| import numpy as np

004| ## 1

005| def fl(x):

006 | return x**2-x+1

007| Lx = np.linspace(0,1)

008| Ly = [fl(x) for x in Lx]

009| # Ly = f1l(Lx)

010| plt.plot(Lx,Ly)

011| plt.show()

012

013| ## 2

014| def f2(x):

015| return x*np.cos(2*np.pi*x)
016| Lx = np.linspace(-1,1)

017] Ly = [f2(x) for x in Lx]

018| plt.plot(Lx,Ly)
019| plt.show()

020

021| ## 3

022| def f3(x):

023 return x**2-2

024| Lx = np.linspace(1,2)
025] Ly = [f3(x) for x in Lx]

026| plt.plot(Lx,Ly)
027| plt.show()

028

029| ## 4

030| def f4(x):

031 return 1/(x**2 + 1)
032| Lx = np.linspace(0,1)
033] Ly = [f4(x) for x in Lx]

034| plt.plot(Lx,Ly)
035| plt.show()

036 |

037

038| ## 5

039| def f5(x):

040 | return x*np.exp(-x)
041| Lx = np.linspace(-1,1,200)
042] Ly = [f5(x) for x in Lx]

043| plt.plot(Lx,Ly)

044| plt.show()

045 |

046 |

047| ## 6

048| def f6(x):

049| return np.log(1+x)
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Lx np.linspace(1,2)

Ly [f6(x) for x in Lx]
plt.plot(Lx,Ly)
plt.show()

## Exercice 2
def Riemann(f,a,b,n):
h = (b-a)/n
S =0
for k in range(n):
S += f(a+k*h)
return h*S

def f(t):

return 4/(1+t**2)
a, b=20, 1
n = 1000

print(Riemann(f,a,b,n))

def best n(p):
a, b=20, 1
n=1
while abs(Riemann(f,a,b,n)-np.pi) > 10**(-p):
n += 1
return n

print(best n(3))

for p in range(1,5):
print(best n(p))
##
Lp = range(1,10)
Lbest = [best n(p) for p in Lp]
plt.plot(Lp,Lbest)
plt.show()

# Exercice 3
## 1
def fl(x):
return 2-x**2

a, b=20, 2
n = 1000
print(Riemann(fl,a,b,n))

## 2
def f2(x):
return np.log(x) - 1



100| a, b =1, 2

101| n = 1000

102| print(Riemann(f2,a,b,n))
103

104| ## 3

105| def f3(x):

106 | return np.sqgrt(x) - 2
107 |

108| a, b =1, 6

109| n = 1000

110| print(Riemann(f3,a,b,n))
111|

112| ## 4

113| def f4(x):

114 return x - 2*np.sin(2*x)
115|

116| a, b =0, 3

117| n = 100

118| print(Riemann(f4,a,b,n))
119

120| ## Exercice 4

121| def u(n):

122 def f(x):

123 return x**2 * np.sin(n*x)
124 return Riemann(f,0,1,100)

125

126| def liste(n):

127 return [u(k) for k in range(n+1)]
128

129| n = 100

130| Ln range(n+1)

131| Lu = liste(n)
132| plt.plot(Ln,Lu)
133| plt.show()

134

135| # on conjecture que les deux suites extraites sont
adjacentes

136| # donc, que la suite est convergente
137

138| # Exercice 5

139 ## 1

140| def F1(x):

141 def f(t):

142 | return np.exp(-t*x)/(1+t)
143 return Riemann(f,0,1,100)

144 |

145| Lx = np.linspace(1,5,500)

146| Ly = [F1(x) for x in Lx]
147| plt.plot(Lx,Ly)
148 | plt.show()



149

150| ## 2

151| def F2(x):

152 def f(t):

153 return np.sin(x+t)/(x+t)
154 | return Riemann(f,0,1,100)
155|

156| Lx = np.linspace(2,4,200)

157| Ly = [F2(x) for x in Lx]

158| plt.plot(Lx,Ly)
159| plt.show()

160 |

161| ## 3

162| def F3(x):

163 def f(t):

164 | return np.exp(-x*(1+t**2))/(1+t**2)
165 return Riemann(f,0,1,100)

166 |

167| Lx = np.linspace(-1,1,200)

168| Ly = [F3(x) for x in Lx]

169| plt.plot(Lx,Ly)

170| plt.show()

171

172| ## Exercice 6

173| def Rectangles(a,b,h,f):

174 | n = int(np.floor((b-a)/h))
175| return Riemann(f,a,b,n)
176 |

177| def f(t):

178 return 4/(1+t**2)

179

180| print(Rectangles(0,1,0.001,f))
181

182| def rectangles(a,b,h,f):

183 L = np.arange(a,b,h)

184 | S=20

185] for el in L:

186 | S += f(el)

187 return h*S

188 |

189| print(rectangles(0,1,0.001,f))
190 |

191| ## Exercice 7

192| # y(x) = exp(-x)

193| import numpy as np

194| import matplotlib.pyplot as plt
195| a, b =10, 1

196| h = 0.2

197| Lx = np.arange(a,b,h)

198| n = int(np.floor((b-a)/h))
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y = [1]

or k in range(n-1):
Ly.append((1-h)*Ly[-11)

rint(Ly)

or p in [1,2]:

h = 10**(-p)

Lx = np.arange(a,b,h)

n = int(np.floor((b-a)/h))

Ly = [1]

for k in range(n-1):
Ly.append((1-h)*Ly[-1])

plt.plot(Lx,Ly)

np.linspace(0,1)

y [np.exp(-x) for x in Lx]

1t.plot(Lx,Ly)

Lt.show()

## Exercice 8
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mport numpy as np
mport matplotlib.pyplot as plt
ef F(x,y):
return -2*x*y+x*np.exp(-x**2)*y**3

, b=20, 2
= 0.02
X = np.arange(a,b,h)
= int(np.floor((b-a)/h))
y = [1]
or k in range(n-1):
Ly.append ((Ly[k]+h*F(Lx[k],Ly[k])))
lt.plot(Lx,Ly)

ef f(x):
return np.sqrt(3/(np.exp(-x**2)+2*np.exp(2*x**2)))
exact = f(Lx)
1t.plot(Lx,Lexact)
1t.show()

## Exercice 9

i
i
d

a
h
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mport numpy as np
mport matplotlib.pyplot as plt
ef F(x,y):

return - (2/x)*y+x**2

, b =0.05, 2

= 0.025
X = np.arange(a,b,h)

= int(np.floor((b-a)/h))
y = [2/5]



249
250 |
251 |
252
253
254
255 |
256 |
257 |
258 |
259 |
260 |
261
262 |
263
264 |
265 |
266 |
267 |
268 |
269 |
270 |
271 |
272
273

for k in range(n-1):
Ly.append ((Ly[K]+h*F(Lx[k],Ly[K])))
plt.plot(Lx,Ly, 'black')

def f(x):

return 0.001/x**2+(x**3)/5
Lexact = f(Lx)
plt.plot(Lx,Lexact, 'red")
plt.show()

##

, b=1, 200

=5

X = np.arange(a,b,h)

= int(np.floor((b-a)/h))

y = [2/5]

or k in range(n-1):
Ly.append((Ly[k]+h*F(Lx[k],Ly[k])))

plt.plot(Lx,Ly, 'black")
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def f(x):

return 0.001/x**2+(x**3)/5
Lexact = f(Lx)
plt.plot(Lx,Lexact, 'red")
plt.show()



