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Eigenvectors and Eigenvalues 
 
 
 
(A  −  λI) x  =   0 where x is an eigenvector and λ is the corresponding eigenvalue. 
 
If eigenvalues λi and λj are distinct, (λi ≠ λj), eigenvectors are orthogonal:  ji xx  =  0. 

 
If k eigenvectors xi have same eigenvalue (eigenvalue is k-fold degenerate), form 
linear combinations of the xi that form an orthogonal set, e.g by Gram-Schmidt 
orthogonalization. 
 
Mutually orthogonal eigenvectors form a complete basis for the N × N vector basis. 
 
Eigenvalues of Hermetian matrices are real. 
 
Eigenvalues of a unitary matrix have modulus 1:  12 =λ . 
 
Operators (matrices) that commute (AB  =  BA) have eigenvectors in common. 
 
 
 
Finding Eigenvalues and Eigenvectors 
 

Eigenvalues are roots (λi) of secular determinant equation: 0=λ− IA . 
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To find eigenvector xi corresponding to eigenvalue λi:  solve (A – λII) xi  = 0 to get 
components of xi. 
 

Example (3 × 3):        
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