‘ Fiche informatique : Intégration

IIT) Calculs d’intégrales
A) Subdivisions
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x[k] = a+k#*pas avec pas = (b-a)/n

B) Méthode des rectangles a gauche

‘ e Formule :
y=f(z) h—q ™! k(b —
In _ a Z f ((1 + ( a))
noi= n
] [f e Code
U777 &, (rectangles) def methode_rect(f, a, b, n):
pas=(b-a) /float(n)
7 return pas*sum([f (atk*pas) for k in range(n)])
e Erreur : )
h—
- < U
20 fad)
e Méthode d’ordre 0 (exacte au degré 0 : f(z) = agp).
/ /
Op=a 0y On-1 0, =b
C) Trapezes
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e Méthode d’ordre 1 (exacte au degré 1 : f(z) = a1z + aop).
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0y =a 0 On-1 0, =b

def methode_trap(f, a, b, n):
pas=(b-a)/float(n)
return pas*((f(a)+f(b))/float(2)+sum([f (a+k*pas) for k in range(1,n)]))
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2) Raffinement : point milieu

Tk + Thy1

Correspond a un trapeze tangent en 5

y=1f(x) 4

Formule :
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Méthode d’ordre 1 (exacte au degré 1 : f(z) = a1z + agp).

% 7 e Code

N\

0y =a 0, On-1 o, =b

def methode_pt_milieu(f, a, b, n):
pas=(b-a)/float(n)
return pas*sum([f (a+pas/2+k*pas) for k in range(n)])
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Code Python des dessins précédents

# —-x- coding: utf-8 —*-

nnn

Created on Thu Aug 15 09:59:09 2013

Qauthor: stephane
nn

import matplotlib.pyplot as pypl
import numpy as np

arp = dict(width=0.2,headwidth=4,shrink=0.01) # arrows properties
a, b =-0.8, 0.9

def f(t):
return O0.5+t-t*t*t

x = np.linspace(a, b, 100)
y = £(x)

def un_rectangle(g,d,y):
pypl.fill([g,d,d,g] , [0,0,y,y], £ill = False, hatch = ’/’)

def un_trapeze(g,d):
pypl.fill([g,d,d,gl , [0,0,f(d),f(g)], fill = False, hatch = ’/’)

n = 8 # si on change, attention au xticks
gris = ’0.95°
sigma = np.linspace(a,b,n+1)

def decorer():

pypl.plot(x,y)

pypl.fil11([b,al+list(x),[0,0]+1list(y), color=gris)

pypl.axes() .set_xlim(a-.1, b+.1)

pypl.xticks(sigma, [’$\sigma_0O=a$’,’$\sigma_1$°,’°,7’,7...7,% 7,77,

*$\sigma_{n-1}$’,’$\sigma_n=b$’], fontsize=16)

pypl.yticks([])

pypl.annotate(’$y=£f(x)$’, xy=(0.1, £(0.1)), xytext=(-0.5,0.8), arrowprops=arp,
fontsize=16)

pypl.axhline(color="black’)

pypl.fil1([-0.8,-0.6,-0.6,-0.8] , [0.65,0.65,0.6,0.6], gris)

pypl.fil1([-0.8,-0.6,-0.6,-0.8] , [0.5,0.5,0.55,0.55], fill=False, hatch = ’/’)

pypl.text(-0.5,0.6,’$\int_a"b £$’)

#
# Rectangles
#

decorer ()
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pypl.text(-0.5,0.5,’$R_n$ (rectangles)’)
for i in range(n):

un_rectangle(sigmali] ,sigmal[i+1],f(sigmali]))
pypl.savefig(’rectangles-gauches.pdf’)
pypl.show()

#
# Trapézes
#

pypl.clf ()

decorer ()

pypl.text(-0.5,0.5,u’$T_n$ (trapézes)’)

for i in range(n):
un_trapeze(sigmalil,sigmali+1])

pypl.savefig(’trapezes.pdf’)

pypl.show()

#
# Point milieu
#

decorer ()
pypl.text(-0.5,0.5,’$R_n\’$ (meilleurs rect.)’)
for i in range(n):
un_rectangle(sigmali] ,sigmal[i+1],f((sigmal[il+sigmali+1])/2.0))
pypl.savefig(’rectangles-milieu.pdf’)
pypl.show()
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