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Properties of Eigenvalues and Eigenvectors

Definition: The trace of a matrix A, designated by tr(A), is the sum of 
the elements on the main diagonal.

Property 1: The sum of the eigenvalues of a matrix equals the trace 
of the matrix.

Property 2: A matrix is singular if and only if it has a zero eigenvalue.Property 2: A matrix is singular if and only if it has a zero eigenvalue.

Property 3: The eigenvalues of an upper (or lower) triangular matrix 
are the elements on the main diagonal.

Property 4: If λ is an eigenvalue of A and A is invertible, then 1/λ is 
an eigenvalue of matrix A-1.



Properties of Eigenvalues and Eigenvectors

Property 5: If λ is an eigenvalue of A then kλ is an eigenvalue of kA 
where k is any arbitrary scalar.

Property 6: If λ is an eigenvalue of A then λk is an eigenvalue of Ak 
for any positive integer k.

Property 8: If λ is an eigenvalue of A then λ is an eigenvalue of AT.

Property 9: The product of the eigenvalues (counting multiplicity) of 
a matrix equals the determinant of the matrix.
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Eigenvalues

two eigenvalues: 1,  2  

Note: The roots of the characteristic equation can be repeated. 

That is, λ1 = λ2 =…= λk. If that happens, the eigenvalue is said to be of      
multiplicity k.
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Example 2: Find the eigenvalues of
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λ = 2 is an eigenvaluer of multiplicity 3.
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