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Equations differentielle
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() xyy) = 1 + x2 EDUS : Sidy = Six + By" = en(x) + Ex + C

yz = (nx +x+ C

-> Conditions initiales => C =>y(x) =...

(2)y'+ = EDL1 ; P(x) = (p(xdx = (2 = 2((x) = ex

Yhom(x) = Ce
-P(x]-

p(x)
f(x) c(x) = (f(x)ePk = (x = 22x4x = fxdx = verifier !

= 5x5 = y = jx3 + verifier

Xp = c() .
-P(

= #x52- 2x= Ex3
= Cond initiale = C=y (x) =

...

(3) y' =- tanycy EDUS : St =f
Jtany=



Equations differentielle
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(4) y" + 2y +y = 2x + 1 EDL2 a coeffi constants & +2x + 1 = (x + 1= 1 = - 1

= Ynom = C, 2
"

+2x
= x

Ansatz : Ax + B = yp + y = A
,
y" = 0

=> 2A + Ax +B = 2x + 1 Yp = 2x-3 + verifier

&Symptote Oblique A = 2
,
4 + B = 1 = B =3

y = 2x -3 = y(x) = 2x - 3 + Gl
"

+Gx2-x e cond initiales C
,
C

(5) y" -y - 2y = 20 sin(2x) EDL2 a creffconet (-2)(x +1) = x = 2
,
x = - 1

Yrom = C
,

e2+Ge
*

Ansatz : Asm2x + Bres2x - B = )
,
A = -3

Y(x) = - 31m2x + cas2x + Cl3+Ge



Ferme
,

ouvert
,
niferme ni ouvert?
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Topologie dans IR" .
borne

,
non borne ?

&
⑨

-

()E = 9(x ,y, z)(13 : x = y ,
x+

y5z220
(2) D = ((x ,y) EIR2 : sin(x + ty)E3

,

tERfixe

* +ki< X + ty < +2ki 3
- ty+ y +

2ki < X < - ty++2ki 2 Sto
kEZ/

onvert 2
t

non borne



ESAYESEN : 118-X2-y)19720
,

-2x22-2sSiz = 0 = x4+ y2= 8

- -2 cercle de rayon 28

-
= E

,
= 5z10,

- 2x2
,

- 2 cy <23 ouvert
non bonne

(4) Ez = ((x ,y, z)ER : z <8- x*-y2319740
,

-2:x* 2
,
-22y< 2]

12
,

2
,
0) : 08-4-4 non => (2

,
2

. 0) GE

Ez = (720, - 22x = 2 ,

- 22y42)(3G
,

%
,
(

, 23
2 , 2 C3

(2 ,
2

,
0) (2, 2 , 01 (2,

2
, 01 (2

,

: 2
, 0

cylindre carre sane les coins.

hi mentnifri%
von forne.
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Limites n(e- 1) - (n(X+ +- -4)+(1)
(a) an =(, )

,

n)( +)-1) n(((+)- 1) =n( - 1) =

ned d ↓ n(t- n +m
...

-H +
-I

2 nexistepas-1 (1+x)"- (+ 2x + 4 - 1+...limin n'existepass X peetif

(6) Zim0-4)2

(x
, y) -10 ,0)

I
f(x) - 0
8

(c) lim /

(x
,y) -10 ,

0)
0./

&

↓ O
=> (y) + 0

0(y=+ 0



Derivabiliti
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inh



Derivabiliti
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Derives partielles existent en 10
,
0 ?

() f(xy =2y ( ,y + 10, 0

Derivable en 10.0) ? C'eur IR2 ?
(x ,y) = 10

, 0)

e => Xf(0,
d = 10, 0)

(2) Derivabiliti : r(x
, x) = f(x +y)-f(00) - (*), (x, = f(xix)

h nexile pas => f niest pur dimable
en (0,

0).

=(t , t)



Theoreme de la fonction implicite
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10, :,3) = x =g(y, z) ?

(1) F(x,y, z) = x +y" +z- 11 = 0 autour de 13-1, 1) => X = f(y, z) ?
Sioui

, trouverf
(x, y,

z = 2x((3
,
-1

,
1

= 6 +0

=> =x =f(y)et- = 3

(X = 0

&(4
, y,
z) = 2x)(0, 2)

= 0

x2 = 11 - y"- z6

X = =My
2 valeur en tout voisinage de 10,zirs)
= X =g(y ,

z) n'existe pas
-



Polynomes de Taylor
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#

asparaam
() f(x ,y) = cos(2x + xy) dordre 2 autour de (x

, y) = (1
, 0)

ordre 2

cos(2(x+1) +2 + (x-1y +y) = cos(2+x(X-1)
=22c - Imagine =

ordre 2
20s2(1 - [42) - sin2 . x = cos2)1 - ((y + 2(x- 1 + y(x-1))2) - sm2 . (y + 2(x-1) +y(x-1) =

erY , (x- 1)
cos2(1 - E(y2+ y(x-12+ 4y(x- 1) - 2m2(y+2(x-1) + y(x- 1) =

= cos2 = (in2)y = 2)m2)(x - 1) - E(12)y 2
-2(2)(x- 1)

-
- (2(m2) + (mz))y(x+1)

(2) f(x , y, z) = In (1+xz) e*s dordre 2 autour de (x
,y, z) = 10

,
0 , 0

t

h(1 + +) = t -It
..

e = 1 +stest ...
ordre [

f(x, y,z) = ((x Y +z) -z(xi+z))(1+ (x+y) +z(x+y)z)ordrez(x +
+ z) - Ezz + z(x+y)

Pf(x, yz) =

(+ x2+ xz + zy



Matrice Jacobienne - 377-

&
-Fig (a) = JFtg(a) ·

Jgtal

(1) g
:R- R3

, j(xy =

() ; FRR(4) (
IRIIR3E-R

fo
Jg(x ,x

=

(2) l&-

g( ,
m) = (i)

=> Jog(n) = Tf((, 2) · Jj(n = 1001) (2)
= 102)=

(ii) =



Plan tangent
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(1) Soit F: R - > R de classe C'telle
que f (1, 0) = 0 z = 3 + 3x- 24

avec le polynonce de Taylor diordre 1 autour de (1 , 0) P.
(X

,y) = 3 +3x-2y

Trouver l'equation duplan tangent angraphique z = f(x,Y)a (x,x,
z) = (1, 0,

6)

F = z - f(x , x) = (DF(x, y,z(((06)1(x- 1
, 4 = 0

,
2 -6)) = 0 elequation da

plan tangent
(1) =

?
p ,
(x

,
y) =- +3(x- 1) +3 - 2y = 6+3(x +1) -2y = f(0)+(0)(x-1)+ (0)( - 0)

=> DF (1 ,
0

, 6) = (-3, 2
,
1)

((3
,

2
, 1)(x+,

y -0
,
z -6)) =

-3(x-1) +2y + z -6 =0

z -3x -3 +2y =0 ; z = 3 +3x -24

p, (x,y) = 3 +3x - 2y
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Plus generalement ,

si f: IR-IR de classe C2
,

telle
que

f(a ,
8) = c et son polynome de Taylor dordre 2 autour de (a . 6)

est donne par Puf(x ,y = c + d
,
(x- a) + dz(y-

b),

alors l'equation du plan tangent au graphique z = f(x, x)

an point (a
,
6

,
c) est donnce par z = c + d

. (x-a) +dz(y- b).

Dem: (F,(6)
,
1) ,

(x-9
, y-6,

z- c) = 0 est l'equation du plan tangent.

=-6) . (x-a)-, 6) . (y - b) + z - c =0

= z = c+ (4
, b)(x -a) +&(a, 6)(y - 8)

ce qui est exactement
te polynome de Taylor def d'ordre 1 autourche (a

.
8).

(par difinition du polynome de Taylor) El
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Extremum d'une fonction (srus contraint) Do

(1) f(x, y) = y+ 2x
,
D = (x+ y 11 e + x z0] D

(1) Extremum sur le Edisque ouvertD : SX+Yc1
,

x>07 &D=D
,
USD

* f(x,
y) = (21) + 10 , 0) => pas

de point stationnaires cans D.

(2) Extremum sur &D
,

=> f sous contrainte g(x,y) = x+2 1 = 0.

xg(x ,y) = (2x,
2y) + (0 ,

0)x30 six+ y= 1

=> Tih de Lagrange FXEI : Df(Y
=AXg(x)X > 0

=> 1 = z = X =2y = 4y +y= 1 = y = =( = k == x0
=> (5) fe =+ = 5 max min turD

Extremum sur X = 0
,

- 12y11 => f(x ,y) = y = ) min, (0-1)
&D2

maxf = 1 (0 . 1)

/max
= 55 ODz

< f(x,y =y + 2x

I min = -1



Examen final: 16juin ,

9 : 15-12 : 45

Salles CE1515
,
CE14

,

CE15
,

CE16
,
POOL

voir les informations sur Moodle



Comment reussir son examen
.

(1) Live et memoriser le resumes

1 -
+ questions supplementaires

(2-3) Relive les notes du cours FiresilitestupplemenKaise, examens 2015
,

2016
,
2024

(4) Relive les series d'exercises. + he demonstrations + examen 2018 corriges detailles.

(5) Faire examens,
2013

,

2020 ,
2021

,
2023

, parties specifiques20,2023
,
2024

(6) Relive les resumes !!

(7) Faire examen-22022

Bon
courage
!

*et bonnes vacances !!
- Imm-
- -

-


