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1. Discuss the stability of the system x′ = Ax in the case A =

(
λ1 0
0 λ2

)
where λ1 6= 0 and λ2 = 0. Sketch phase diagrams.

2. (a) Consider the system{
x′1 = 2x1 − 8x2
x′2 = x1 − 4x2 .

Find all fixed points and discuss their stability. Write down the
general solution to the system and draw a phase diagram.

(b) Now 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?

3. For each of the following systems, find the fixed points and discuss their
stability.

(a)

{
x′ = −3x + 4y
y′ = −2x + 3y

(b)

{
x′ = 4x − 2y
y′ = 5x + 2y

4. Consider the linear differential equation x′ = Ax where

A =

(
0 1
0 0

)
.

(a) Find the general solution.

(b) Find the fixed points and discuss their stability.

(c) Sketch the phase diagram.


