)

Dynamical Systems Exercises 2

1) Consider the system

Ltl = 21’1—1?1332

To = 21129 — x% — 2x9 .

Find and classify the fixed points, if possible use the linearization theorem.

Find the principal directions of the trajectories at the fixed points.

Draw the phase portrait locally at each of the fixed points.

Indicate where z1(t) and z(t) are increasing and decreasing functions.

2) Consider the system

fbl = CL'](3 — T — $2)

.’tg = .’132(6—31’1—.’132).

e Find and classify the fixed points, if possible use the linearization theorem.
e Find the principal directions of the trajectories at the fixed points.
e Draw the phase portrait locally at each of the fixed points.

e Indicate where z;(t) and z3(t) are increasing and decreasing functions.

3) When possible use the linearization theorem to classify the fixed points of the following
system

i = —x1(2— 2% — 73)

ig = —zo(l+ 2%+ 25— 321)

Using V(z1, 22) = 22+ 22 as a candidate for a Lyapunov function, show that =7+ 73 <
1/9 is a domain of stability.




