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Problem:  

Determine the character of the resting point of the following system: 

𝑥′ = 𝑥 + 2𝑦, 𝑦′ = −3𝑥 + 𝑦.  

Solution:  

{
𝑥′ = 𝑥 + 2𝑦   

𝑦′ = −3𝑥 + 𝑦
     

𝑀(𝑥, 𝑦) = 𝑥 + 𝑦 = 0      

𝑁(𝑥, 𝑦) = −3𝑥 + 𝑦 = 0
  ⇒  the resting point  𝑥 = 𝑦 = 0, 𝑀(0; 0) = 𝑁(0; 0) = 0. 

Let’s find the eigenvalues of the matrix of the system. 𝐴 = (
1 2

−3 1
) , det(𝐴 − 𝜆𝐼) = |(

1 − 𝜆 2
−3 1 − 𝜆

)| = 0, 

(1 − 𝜆)(1 − 𝜆) + 6 = 0, (𝜆 − 1)2 = −6, 𝜆 = 1 ± 𝑖√6.  Since 𝑅𝑒(𝜆1) = 𝑅𝑒(𝜆2) = 1, then the singular point will 

be the focus, and integral curves have the form of a spiral, twisting around the beginning of the coordinates. 

Next 𝑅𝑒(𝜆1) = 𝑅𝑒(𝜆2) = 1 > 0 ⇒ according to Lyaponv’s first theorem the resting point of the system (∗) is 

unstable. 

Answer: the resting point of the system is unstable. 
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