
-uppel : "Techniques d'integration
-240-

Proposition. Formule de changement de variable .

f: (9. 67 -> R continue
,
Y: (a) -> 19, 67 continument drivable sur Ip].

Alors edxH .Y ou x = Y(t)

Y(t)e(a
, b]

Dim : Soit G(t
=Sf(xdx

= Elt) = fHg(
B

=> G(t) est une primitive de g(f) =/gHdt
= G(p) - G(a)

by=dx-2xd
Y() Y Y

= FlYHY'Cidt =SFx 25(dx+dx

=S
#



- 24/Ext.-integrate ->

indifinie = la plus generals primitive =

= -x + C
.

u= 1- xz = dx = -2xdx

Ex2
.J
I = Eln(-2)- Elu/strl + C =En/) + C

↓a
Six=x+ x = · lu)=

Y
=-In
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Remarque . Parfois deux expressions differentes sont gales a rune constante
pres

(n5x +C = (nx +C = (5x = 25 + lux

coax = tanx + C : tanx =to-1

Calcul des dirivee:

Calcul des integrates =



Proposition. Formule d'integration par parties.
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Gif:Fat dinvable i 19. 6] < I. Alors

b
b

Sf(x)g(x)dx = f(x)g(x)) -(g(x)y'(x)dx
Dim

. (f-g)'(x) = f'(xg(x) +f(x)g((x) = f(x) -g(x) = (fg)'(x) -f(x)g(x)
b b b b f

=>Sfxgixdxgd=g-gf
#

Notations utiles :

O

fdg = fg-ggf d f(x) = f(x)dx

f(xg(x)) = f(b)g(b) -f(a)g(a) .



Ex3.xdx=
- +x31 = Benz-8 + y = Se2- > 0

Marche dien
pour (2

**

(poly) ,) nxY(poly) , /Camx,
20ex)Spoly) , ((e**) (amxax)·

Ex4
. 1 = Ssinx edx

=]= esinx-Ecos-]
f(x) = Sinx =1f'(x) =cos

=D2]= e(simx-casx)
g(x=e =ng(x)=e

=DJ= Le (sim-ex)+
C

-= esinx-Sencase do

& ↑f(x)= cosse=1q'(x) =-Sinse

g(x)=e =ng(x) =e

=esina-Leoset(sinzedx) =
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Ex5 Je = x() - Santa de

u =V(u2 ) = xg(x) du= de

=

str((x) -Gizelda
2 Vta

n + 1

= x(n(s) -S
=
an (1 +Val - f(u - 1) du

=
x(n() +v+ x) - En + n + C

= x(n(1 +Vi+ x) - E(x + 1) +v + C

=
x(n(1 +ma) - Ex y +v + C

= X(n(l ++x) -Ex + N+2 +2
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Integration du fonctions rationnelles . S dx sexprime tonyours entermes
de fonctions elementaires.

/Par contre
, Senx lux dx ne s'exprime pas en termes des fonctions elementaires).

polyI

pl = P(x +Eoi gi(x = Jax
+b) =f+ (x) = A

:

-
poly

(ax= 8x + c)m= fi(x) = Ax + Bi
si 62-4ac < O

(1) S= nu = tulax
a + 0

x = ax+ b = du = adx



(2) [li = (+ dx = Aln(x-a) + B((x-1) + C
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a + 6

Coefficients in determines #==
1 : - Ab-Ba = d B = c - A& =

-Ab-actAa = d
= A=

X : A + B = c

B = c - A

13) Ju
= ax+ 1
-

K72 du = adX

(4) S== tactant +C = Eauctant + C

(Amei -Su =a
p2-4940

du = dx

15) S == (ul +2 = 2 ((x=c +C

u =x+ c = du = 2xdx



Ex
.

6. = 5 ]2 - *3)dx = j(u(x-2) - 5 ((x+3))
-

=
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=(- = (n1-(n2)- In (em4)
= f(-3(n2 + 2n3) = - 2n

Ex7=
u = x+2x = - 2 = u = 0

du = dx X = 0 = u = 2

-datan
t=

,

dt =I du

n = 0 + = 0
du =2dt -

n = 2 t = 1



Question 25 L'integrate van
- I

⑰ 1 e= t =
X = ent

B. -Er dx = Edt

②.

2-en(e+1) +en(e
=

+ 1) X = - 1
,
t= = -)dt = ent-ele

X = 1t = C

D
.

1 - (n(e+ 1) = Inb-In(e - (n(1+ e) + (u(l+e) =

= 2 - In(e+ 1) + 2n(e+ 1) = C
E : 2 Il

2 + en = 2 InfeF. e2-e2 e(e+22
= 2 + en" = 1

.

= A

Deux reponses justes : A et C.


