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Proposition. Formule de changement de variable .

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

esp) ③
Alors Gaf(x)dx =(f(Y(+1) . Y'(t)dt ou x = Y(t)

dY() = Y'()dt

du

Ex. =-duintegrate ->
indifinie = la plus generals primitive == Fx" + C

u = 1- x2 =)du = - 2xdx



-
di - 239-

SEx2
. St=x =-= =-)( + Fu)du =

T-42

u = cX = du = - 1mxdx

sintx = 1-cosX[S-E) = El-u) - Entu + ) = E/F+

-
= f)+-In
1-cosx = (sin (226coS1 + 2X = 2 cos &

=> thulx) =En =e) = Inleml-Inkos



Remarque . Parfois deux expressions differentes sont gales a rune constante pres
240-

(n5x + C = 2nx + 25 +22

co = tanix +C : tanx = Fax-cox-1

Calcul ↳m -E
Calcul de integrate =

Lo



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

b

Sf(x)g(x)dx = f(x)g(x)) -9g(xf(x)dx
Dim

. (f · g ! '(x) = f'(x . g(x) + f(x) -g(x) => f(x)g((x) = (f-g)'(x) -f(x)g(x)
b b 6

=> fgxdx = (lfglxdx-fgdx =fggfx.
r #

Xaviritivede Ifg)
Notations utiles :

O

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

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



Ex3
. [xrenxdx = &xnx)" - [5x * dx = ***enx) - -]dx =

-242-

-

1g(xF(x
g(x) = jx3 = jf(n2 - yx3) = &(2 - T+y = 82) -5

Marche dien
pour (2

**

(poly) ,) nxY(poly) , /Camx, 20ex)Spoly) , ((e**) (amxax)·
Ex4

. Seinxedx g'M =sin)
25 = TO

&

-
- g(x = - USM/

* -Scoi I= +
c =

=
- LIX) e

-

=

- cole* + Juslex
= -(sinx - cx)l" + C
-gix=2* )

= -cone+ sinetoex
21 = 5()
-
-

J(t) I
I= C



Ex 5
. Jen g() = x frol- I h+ -243-

g(x) g( = 1 f(x) =-
2et

= - Jad
V =i Ex =

Vi-1

dr=

= (nm) -Sud
=
xh( ) -G

-1 du
#

=
xfu(M+) - GEV-Mdu
=ultu-C
=full-
= x(n(1 +v+Y) +Nx - E(1+ x) +C
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Integration du fonctions rationnelles . S dx sexprime toujours 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) Sa== ful + C=x

a + 0
u = ax+b = du = adx



(2)(= dx = Abn(x -a) + Ben(x- 8) + C
- 245-

a + 0

Coefficients indetermines+==
-

=> =
B = s -A& SAGB S =>

A=
d a

-Ab-ac +Aa =d B = c - A .

13)=
u = ax+ b

K72

du = adx

1)Statantactu
t = E =dt=dx

(Asi Sp)= S =Sen = (x + 3)
,

du =dx
,

c =r
p2-4940

15) S= -((n(ul + ( = E(u(x=c) + 2

u =x=c
,

du =2xdx
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Ex
.

6.) - * )dx = y((x-2) -52(x+3)))=
(*2Tx+3) = 5(x2 - *+3) = (n) - (n2) -=(4 - en3) =

2en 2

= j(3(n2 + (n3)=(n

2

Ex
.

7.===S
1 =

X =
- 2 = u =0

X =0 = u = 2

Itactant
t= = dt =Edu
u = 0 = t= 0

u = 2 =) t = 1



Question 25 L'integrate Joedx vant

O df(x) =f((xdx
A -

Sxe*dx = E(xd(e
*) =xe-ifB.- Fg f-g

Q.-
= Exe - Jexdx = Exe- Ede

D. 22-

E:-
= Exe-Exe+

f -

g

= -ze+ te-t =-


