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1)If φ1, φ2, ..., φn is a fundamental set for the homogeneous equation

L(x) = x(n) + a1x
(n−1) + ...+ anx = 0 (1)

where a1, a2, ..., an ∈ C(I) are continuous functions of t, then find the solution of Lψ = b(t) where b ∈ C(I) and
ψ(τ) = ψ′(τ) = ψ(n−1)(τ) = 0, τ ∈ I.

2) Determine the stability property of the solution (sin(t), cos(t)) of the system{
x′ = +y(x2 + y2)−1/2

y′ = −x(x2 + y2)−1/2 (2)

3) Prove that the equation

x′′ + 2µx′ + ω2
0x = sin(ωt) (3)

where 0 < µ < ω0 and ω > 0 has a periodic solution and study its stability.

4) Consider the second order equation
x′′ + x2 + bx+ c = 0 (4)

where b and c are two parameters.
a/ Determine the critical points and their stability.
b/ Give a condition for periodic solutions to exist. Are these solution Lyapunov-stable or orbitally stable or

asymptotically stable ?


