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Exercise 34 (Chapter 9). 10 points

Let A =

(
2 3
0 −1

)
a) Find eA.

b) Hence solve the IVP x′ = Ax with initial condition x(0) =

(
4
−1

)
and check finally that the

solution solves the IVP.

Exercise 35 (Chapter 9). 10 points
Consider the system {

x′
1 = 2x1 + ax2

x′
2 = x1 − 4x2 .

For which values of a ∈ R is the fixed point x = 0 asymptotically stable?

Exercise 36 (Example 10.12). 10 points
Find a Lyapunov function for the system{

x′ = −2xy − 2y2

y′ = x2 − y3 + xy

and hence show that the origin is a stable fixed point of the system. Is it asymptotically stable?


