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Matrices – Q5: Eigenvectors [Problem/M](2/6/21) 
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If matrices 𝑀 & 𝑁 (both square, of the same order) share an 

eigenvector, what can be said about the eigenvectors and 

eigenvalues of 𝑀𝑁 𝑎𝑛𝑑 𝑁𝑀? 
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If matrices 𝑀 & 𝑁 (both square, of the same order) share an 

eigenvector, what can be said about the eigenvectors and 

eigenvalues of 𝑀𝑁 𝑎𝑛𝑑 𝑁𝑀? 

 

Solution 

Let  𝑀𝑥 = 𝜆𝑥  and  𝑁𝑥 = 𝜇𝑥 

Then (𝑀𝑁)𝑥 = 𝑀(𝑁𝑥) = 𝑀(𝜇𝑥) = 𝜇(𝑀𝑥) = 𝜇𝜆𝑥 

Thus 𝑀𝑁,  and similarly 𝑁𝑀, also have this same eigenvector, and 

the associated eigenvalue is the product of the corresponding 

eigenvalues for 𝑀 & 𝑁. 

  

 


