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2.13 Eigenvalues and Eigenvectors

Definition 28 Ã N ×N matrix x⃗ N × 1 vector is called Eigenvector if

Ãx⃗ = λx⃗

where the λ ∈ R or C are called Eigenvalues of Ã.

Example

Ã =

(
1 −2
−2 1

)
x⃗ =

(
1
1

)

Ãx⃗ =

(
−1
−1

)
= −1 · x⃗ ⇒ x⃗ Eigenvector

λ = −1 Eigenvalue

General treatment

Ãx⃗ = λx⃗ ⇔
(
Ã− λĨ

)
︸ ︷︷ ︸

homogeneous system for x⃗

x⃗ = 0⃗

⇒ only soluble if det(Ã− λĨ) = 0

Thus: ∣∣∣∣∣∣∣∣∣
a11 − λ a12 · · · a1N
a21 a22 − λ a2N
...

. . .
...

aN1 aN2 · · · aNN − λ

∣∣∣∣∣∣∣∣∣ = 0
Def.: P (λ) is the characteristic polynomial

associated with Ã

P (λ) = (−1)NλN + αN−1λ
N−1 + . . .+ α1λ+ α0 = 0

characteristic polynomial!!
Polynomial equation for λ


