Exercise 1

Consider the system
%X = —y+5-x-(x2+y2—1)
%y = x+(5-y3-(X2—|—y2—1)

For which values of the constants € and 0 the periodic solution
X, (t) = cos t, yi(t) =sint

is asymptotically orbitally stable?

Derive the answer analyzing

1. the first order approximation of the Poincare first return map;
2. the time derivative of the Lyapunov function candidate

V(x,y) =3 (2 +y? —1)°
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