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Exercice 1. Let a : I — R be a continuous function and let y be a solution of the
following linear differential equation

Y =a(t)y (E)

a) Show that (3t e I; y(t) =0 <= y(t) =0,vVtel).
b) Deduce that (3t € I; y(t) > 0 == y(t) >0, Vi€ I).

Exercice 2. We consider, for t €]0, +oo[, the following differential equation
3 4
" / L
y' -y gy =t (E)
a) Check that y; : t — t? is a solution of the homogeneous equation (Ep).

b) Show, using the Lagrange method, that yp : t — t21n(t) is an independent of y;
solution of (Ep).
¢) Use the Wronskian method to find the explicit form of all solutions of (E).

Exercice 3. Let (S) be the following non-linear system

¥ =y
y' = 4sin(z) — 3y

a) Find the equilibrium points of (S).

b) Solve the linearized system around (0,0) and (7,0) and draw the corresponding tra-
jectories.

¢) Are the points (0,0) and (m, 0) hyperbolic equilibria of (S)? Justify your answer

d) Does the point (0, 0) a stable equilibrium of (9) ? Explain.

e) Does the point (7,0) an asymptotically stable equilibrium of (S) 7 Explain.

Baréme indicatif : ex 1 : 4 points. ex 2 : 8 points. ex 3 : 8 points.
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