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1. Let G : R
n → R be given and assume that G is twice continuously differentiable,

G(z) → ∞ as ||z|| → ∞, and that there is exactly one x∗ ∈ R
n such that

OG(x∗) = 0. Discuss the behavior as t → ∞ of solutions of

(2) ẋ = −OG(x).

2. Let α, g, l > 0 be given and consider the system

ẋ1 = x2

ẋ2 = − g

l
sin x1 − αx2.

Show that for every p ∈ R
2, γ+(p) is bounded.

3. Determine as much as you can about the stability of (0, 0) by studying a suitable
Liapunov function
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