
Reading Questions 19

Example 7.3.2

1. The distinct nonzero vectors ωv2 and ωv2 both can be eigenvectors of the eigenvalues ε.

2. If ε is an eigenvalue of A then kerA→ εI can be used to find an eigenvector of A.

3. What is the eigenspace of matrix?

Section 7.3 Finding the eigenvectors of a matrix (Part 1)

Eigenspaces

P 1. Find the eigenvectors for the matrix A =




→3 0 4
0 →1 0
→2 7 3



.

P 2. For each eigenvalue ε of a find the algebraic and geometric multiplicity of ε.

P 3. Are the matrices A =




→3 0 4
0 →1 0
→2 7 3



 and B =




3 0 0
2 1 0
2 7 3



 similar?

P 4. Is the matrix B diagonalizable?

P 5. Suppose the matrices C and D are similar.

1. Show that the matrices C → εI and D → εI are similar.

2. What can you conclude about the kernels of the matrices C and D?

3. Show that the geometric multiplicity of C and D are the same.

 

A E XE

1
A KE XLE

T

KerA XI Ala t gig
c 2

A sdiag x tan tn 5



7 3

DI Let A XP IF Then Ker A XI is the

eigenspale of denoted by Ey

E Let A be an orthogonal projection on a plane

in RP Describe E Eo

By 11 E V and dim E dimV
22
m

i1É Ii

By 12 E l and dim m

if ee then AT111

2 if it Vt all vectors perp
to the plane

i 3 is an eigenbasis where w̅ 3 is a basis

for V and and on 1 In other words

let β and β be a basis for E and E respectively

Then B VB is eigenbasis Therefore the orthogonal projection

is diagonalizable

If AT xÑ and AV2 Xata where X X2 Then

w̅ and I are LI



A i PEE
A ki's X w̅

A A w̅

IX w̅

t.KZ
since Xa

Ex Find the eigenvectors of A

First find 1,72

A I 3 89

L

det A I 11 7 3 X 2 4

3 x 3 72 8

X2 4 5 X 5 1

X 1 12 5 The eigenvalues are distinct which

implies A is diagonalizable

Next find a basis for E and E
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Def The geometric multiplicity of the eigenvalue

is dim Ex

Them suppose A B are similar Then

11 def A XI det B XI

27 A B have the same eigenvalues


