1. Consider the following vector fields.

&= —x 4 a°, 2
e) ym oty (z,¥) € R",

Find all fixed points and discuss their stability.

2. Consider the following maps.

r— oz, 2
a) i 3+ 3, (z,y) € R".

Find all the fixed points and discuss their stability.

8. Suppose that the matrix A in Exercise 7 has some eigenvalues with zero real parts
(and the rest have negative real parts). Does it follow that z = 0 is stable? Answer
this question by considering the following example.

(2)=(58) (%)

6. Consider the damped Duffing equation

&=y,
)=x—a° — &y, (m,y)ERﬂ, 4> 0.

Use the function
x? z!
? + —

2
Vi) =5 - 5+

as a Liapunov function to show that the equilibrium points (z,y) = (+1,0) are asymp-
totically stable,




