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Problem 1: Determine the stability of the origin of the following system for α ≥ 0:

ẋ = αx2 − y2,
ẏ = −y + x2 + xy.

Hint: Consider the flow on the center manifold.

Problem 2: Consider the two linear systems

ẋ1 = −x1,
ẋ2 = −x2,

and
ẏ1 = −y1,
ẏ2 = −2y2.

Are they conjugated by a diffeomorphism of the form

(i) (y1, y2) = (x1, φ(x2))?

(ii) (y1, y2) = (ψ1(x1, x2), ψ2(x1, x2))?
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