MTH 461 18. Review: Eigenvalues and eigenvectors

Recall:

Let A be an n X n matrix. If v & R" is a non-zero vector and A is a scalar
such that

Av = Av

then we say that

e A is an eigenvalue of A

e v is an eigenvector of A corresponding to A.

Example.

[

Note. Eigenvectors corresponding to a given eigenvalue A form a subspace of
R" which is called the eigenspace corresponding to the eigenvalue A.
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Computation of eigenvalues

Notation. /, := the n x n identity matrix.

If Ais an n X n matrix then
P(A) = det(A — Al,)

is a polynomial of degree n. P(A) is called the characteristic polynomial of
the matrix A.

Proposition

If A is a square matrix then

eigenvalues of A = roots of P(A)

Example.
2 21
A=11 3 1
122
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Computation of eigenvectors

If A is an eigenvalue of an n x n matrix A then

eigenvectors of A | | vectors in
corresponding to A| | Nul(A — Al,)

Example.
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