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Rappel: a poster' de maintenant on étude les equations

differentieths ordinaries (eds) de la forme

✗ '= flt, x) (edo d' or die 1, sous forme normale, now autonome)

on ✗ '= f (X) ( " " " , -Aubame)

1. Resolutions des edo dodie 1 linearies

On mydle que ce sont des edo de la forme:

alt) x' + 4) × = dit) -ou te ICR

a. si d (E) so pour tonttes and alttx't 4) ✗ = 0 (1)

hypothesis:. on suppose a et b continues sure

• on suppose en plus-que alt) to four tout tee



methode de resolution:

étager: on divisen or alt) : on obtient:

✗ tax,
b4 1- 0 (2)

étage 2: on multiple e) poor e) %¥iʰ

en effet rappels: Si Flt) =/fladt alas F'A) = Flt)

ici: si ult, =/1¥,dt alas n'4) = be)

" "

Oe plus, (E) 'set"! n'Ct)

et enfin (f. g) '= Fig +7g'

on oblient: es:#* ×, + 2¥,.dk#idtx.

%w -Wasley'

7 • g! tin µ, g)

ce qui est equivalent i felt#it. ✗ to

⇒ et bitty:c, CER Constant)

En
se"



⇒ et bitty:c, CER Constant)

⇒ ✗ = céS%%dt

Remarque: la constante c est determine pula condition

initiate: ✗ (6) No.

Exercise Resoudle.in 2×444=0 are ✗ 107=1

② EX't ✗ so are ✗ (1) =/

Resolvons (1) 2x '+4×-0 are ✗ 101=1



1 • Resolvons (1) 2x '+4×-0 are ✗ 101=1

etye 1: on diverse (1) for 2 on obtient

MR"""etye: on multiple you etat! eat

on obtient: is ⇔ eat. ✗ 't zest ✗ so

⇔ (eat. ×)' so

⇔ @2ᵗ ✗ A) :-C

⇐ X t) = ce"

(1) ⇔ ×' +2×10

etat}: tromons Ci comme ✗ (o) = 1, ma 1×10):-C-e- 2? Cesc

done as/

Conclusion: la solution de (1) est ✗ (f) seat define four tout te IR



② Resourke/2) Ex't × so ✗ 111=1

etage 1: comme on doit diviser part, on consider telatol (on la

condition inhale est)

✗ (1) -I
~

↳ Do
Soit te Topol, on divisi tart

on a alob (2) 1 =) X't £ ✗ so

etage: on multiple far eft't on ffdt.lu/tl-!Enct)

et elnt, t

done on mullylie ② put: (am 6> o)

Ma (2) ↔ tx't ✗ so

⇔ (A. x)' so

⇔ AXA)-C , CER

⇔ ✗ 4) = ♀ et comme ✗ (1) stona i 1: §:C

done Csl

conclusion la solution est 1H): I avert so



b. Resolution de act)x' + bx sd 4) (2) ,#I

hypothesis: ① on suppose a,betd continues suit

② on suppose de pas que alt) to suit

• étager: on devise@you alt): on oblient

" = a*lt)

Methode

② Cs X' t
1%,

etyes: on multiple ② you e) %# "les 2 membes.!)

ma (2d)os⇔e 5k¥#×, t.ba#.etkEtt.x.etkEd.tad.d,

14 ⇔ (et:#it. x)'s elk#that,
Ict,

⇒ elk#d. ✗ a) , Jett# "day, at te

⇐ ✗ it, set:#* [Jet:#Madly#to]

ai C est determine µ la condition initiate.

elap3



Edenice: ① Rescue 2×1+4×-1 NO/1

2 11 EX '+ ✗ = 2 ✗ (1) =/

Exercise: resource tx'+ ×:3 are ✗ (a) =/

Resolution de tx't ×:3 avec te ie CR avec-let

Pour sa on divine put sous reserve que t to and que E c]-go [

Com-let, et Eto)

soit tet, ✗ EX = & G)

On multipleichague membude (1) pm e) Edt, elm 14. It/%:

On obtunt G. × 41) '=-t. 3£ =-3

On integie de chaque cote



integie de chaque 

- txt) =-3ttc

Omc ✗ (t) = -3¥ + ♀ = 3- §

Gomme ✗ G) =/ ma 1=3 ¥, = 3+0 One C- 1-3=-2

✗ 1- y

Conclusion ✗ (t) =3 + z est la solution on probleme pour te]-go [

Exercise: Modile a effet Allee

x's ✗ (1- x) (x-M) ◦ ≤MSI

On pre A) = ✗ (1- x) G- M) (polynomiede degrees) ✗ 'sfx)



pre A) = ✗ (1- x) G- M) (polynomiede degrees) ✗ 'sfx)

Les equilibres verifient ✗ 'so cesta due fix) so

⇔ ✗ (1- X) (✗ -M):O

⇔ ✗ so out-✗ soon x-M:O

⇔ ✗ so

{¥ = 1
ou

✗ = M
on a done 3 equilibres

✗ flx)

0 BM

A) = ✗ (1- xxx-M)

= - ✗ 3t. _It. _txt..
W

✗l→im-iot 4) : ✗ li→n-i•-x' =

✗ li→n,i•flx) = lemon's a

✗

portrait de phase

stable 1 <

unstable

stable

A

_

M

• ← capaciti de charge de
l'environnement



Exercise: chercher les equilibis de ×'s ☒ ix. 3) 1×+5)

determiner leur stabiliti

Emen des trajectories representatives

On pose flx) = ☒ (x-3) 1×+5)

Les equilibres verifiant ×' so c 'est.ci one 71×1=0

⇔ (x-04×-3/(4+5)=0

⇔ ✗ -12=0

✗ -3=0

✗ +5=0

✗ =/

(=3

1=-5

⇔

ana 3 equilibis

flx)

flx): polynomeded? 4

flx):(x-p/x-3) 1×+5)

= (+2.2×+1) (x-3) 1×+5)

=#t... ✗ 7.x't. _× t..

PAS

↑
4



1
.

3-5

✗li→ni-N flx) = ✗→lin-iNx" = to

lini f (x) slim x1 = to
✗ → to ✗ → to

FIX) =L

Hussancelanie
→ on ne traverse/m

-I 2 (x-3) (XP)

puissance
inyanion

traverse

^

•stable -5

⑤

instable 3 ⊖

shunt ^

negatif

V

V

^

t

3

1

- 5



Exercise: Mimes question's pour ✗ '= (a) 3.x? (x-4)

Posons fix): A) 3×4×-4)

Les equilibres verifient ✗ 'so and 11×1=0 ⇔ * 13 ix. 4) ⇒

↔ (XD}
on
✗ 30

My-4=0

(⇒ ☒ +1=0

✗ -0

✗ 54

(5) 1-

eyas equilibir
nfk)

- 1 1

f- (a) s  xx-4)

=x6t.-✗ 7- ×".
W

lenit 4) = lini ×' = to
y-..n ✗ → -o

Emifbslmiflxj.to
✗ → to

portrait de phase

/ •

shunt
negotif ,

stable

instable 4

t

✗

4

0



portrait de phase



Exercise. Mimes questions pour

✗ '= ✗ (1- x) Cx-M) - EX

modile are effet Allee et exploitation

◦ ≤MSI

E≥o

O

M

^

t

✗

t.tt
On pose flx) = ✗ (1.x) (x-M)-Ex

les equilibs infant ✗ '= ◦ and 71×1=0

⇔ ✗ 11.x) (x-M)-Ex:O

⇔ ✗ (e-x) (x-M)-E) = ◦

⇔ ✗ so → toujours un equilibe quelles guessent

Intens de Mett

4- x) (x-M)-Eso ⇔ ✗ -M-I + ✗ M-E:O

⇔ ✗ 2- × (HM)tEtM:O

Oe la forme ax4bxte.

Avec a = n

b =-(Itm)

C = ETM

1=52_Gae

= ((Itm))-4. 1. (Etm)

= CMJ-GLEAM)

= 112Mt M2-4E-41

= 1- 2Mt M2-4E
-

(1- MY-4E

Si Azo and C- M 2,457,0

4. M)'s, 4E

4¥13, E almona 119=0)ae2(A> o) equilibs de plus

E 415 alms aurian equilibede plasque ♀

⇔

⇔

Si Aco and

autre methode 71×1=0 ⇔ ✗ (1- x) (x-M)-Ex:O

⑤ ✗ (1- ×)(x-M)-E. X

É ~Ak

polynomeded:3 Neguation dunediosteit



polynomeded

M ^

7

ga)

E left" 3 equilibrs

E "critique" 2 equilibs

E grand 1 aquiline


