Math 26500

Section 5.1 Eigenvectors and Eigenvalues

Example 1: Let A = E _02] u= [_11] , V= E] The images of u and v under

multiplication by A are shown in Figure .
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Note that, Av is just 2v. So A only stretches v.

Definition: An eigenvector of an n X n matrix
for some scalar A.
A scalar A is called an eigenvalue of A if there is a nontrivial solution x of Ax = Ax,
such an x is called an eigenvector corresponding to A.

is ajnonzero [vector x such that Ax = Ax

Example 2: LetA = [; g] , show that 7 is an eigenvalue of A and find the correspond-
ing eigenvectors. e s Jg 4 st (A-D 1) -0
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Remark: A is an eigenvalue of an n x n matrix A if and only if the equation
(A—ADx=0 (1)

has a nontrivial solution.

The set of all solutions of (1) is just the null space of the matrix A — A1, so this set is a
subspace of R".

It is called the eigenspace of A corresponding to A. , which consists of the zero vector

and all the eigenvectors corresponding to A. Q'«) S\W& _ un sl’oQ Wx, (A' }1)

Example 3: Let A = B (1)] . The eigenvaluesgof 1{‘}" are 1 and 3. Find the eigenspace

corresponding to each eigenvalue.

e (5]) ¢ ()

Theorem: The eigenvalues of a triangular matrix are the entries on its main diagonal.
Remark: The matrix A has an eigenvalue of O if and only if the equation

Ax = 0x (2)

has a nontrivial solution. But (2) is equivalent to Ax = 0, which has a nontrivial solution
if and only if A is not invertible. Thus
0 is an eigenvalue of A if and only if A is not invertible.
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Example 4: Find the eigenvalues of the matrix |0 3 4 .
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Theorem: Ifvy,---, v, are eigenvectors that correspond to @b eigenvalues A1, -, A,
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of an n X n matrix A, then the set {vy,---,v,} is linearly independent.




