
Problems on center manifolds.

For given problems, find a suitable approximation of centre manifold. Inves-
tigate stability of the reduced equation.

2)

x′ = −x3 + 3xy2z

y′ = −y3 − 2x2yz

z′ = −z + 10(x2 + y2)

3)

x′ = −zk k ≥ 2

y′ = −y + x2

z′ = −2z − x2

4)

x′ = x(y − z)

y′ = −2y + z + z2 − x2

z′ = y − 3z + xyz

See also solutions on page 2.
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2) C.m. z = φ(x, y), and ψ = 0 or ψ = 10(x2 + y2) are approximations
of 2nd or 4th order. Reduced equation is asymptotically stable (using
Lyapunov function V = p2 + q2).

3) C.m. y = φ1(x), z = φ2(x). Approximations ψ1 = x2, ψ2 = −x2/2 are
of order 2k + 1 ≥ 5. Reduced equation is unstable.

3) C.m. y = φ1(x), z = φ2(x). Approximations ψ1 = −3
5
x2, ψ2 = −1

5
x2/2

are of 4th order. Reduced equation is asymptotically stable.
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