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Some general properties of the eigenvalues

Let λ1, λ2, . . . , λn be the eigenvalues of a given matrix A.

i.e. A−→xi = λi
−→xi , i = 1, 2, . . . , n

Then,

(1) The matrix Ak has eigenvalues λk1, λ
k
2, . . . , λ

k
n and the same eigenvectors as A.

(2) The matrix kA has eigenvalues kλ1, kλ2, . . . , kλn and the same eigenvectors as A.

(3) The inverse A−1 (if exists) has eigenvalues 1
λ1
, 1
λ2
, . . . , 1

λn
and the same eigenvectors as A.

(4) The matrix AT has eigenvalues λ1, λ2, . . . , λn but NOT necessarily the same eigenvectors as A.

(5) The matrix (A+ kI) has eigenvalues (λ1 + k) , (λ2 + k) , . . . , (λn + k) and the same eigenvectors as A.

Proof of (1):

Since λ1, λ2, . . . , λn are the eigenvalues of a given matrix A, we have

Axi = λi
−→xi , i = 1, 2, . . . , n

Ak−→xi = Ak−1A−→xi = Ak−1λi
−→xi = λiA

k−2A−→xi = λiA
k−2λi

−→xi = . . . = λki
−→xi , i = 1, 2, . . . , n

∴ The matrix Ak has eigenvalues λk1, λ
k
2, . . . , λ

k
n and the same eigenvectors as A.

Exercise:

Verify the properties (2)− (5) and give an example for each of the properties above.
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