
Math 314 Linear Algebra (Bueler) 11 April 2022 Not to be turned in!

Worksheet: eigenstuff, and diagonalizing matrices
(a) For each matrix, compute the eigenvalues and eigenvectors by hand. Con-
firm your result using computer assistance.

(b) Is the matrix diagonalizable? If it is, form a (convenient) invertible matrix
X of eigenvectors, and a diagonal matrix ⇤ of eigenvalues

(c) If the matrix was diagonalizable, confirm that A = X⇤X�1. This step may
be done with computer assistance.

1. A =

2

4
1 1 1
0 2 1
0 0 3

3

5

SOLUTIONS

ptx-det.CA-XI)
= (1-2712-2) (3-7)
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[: :DE.) =P:] ⇒ ⇐ I:)0
②
or any nonzero6 multiple !'

f:": 1K¥.tt :] ⇒ ¥-1:]
a[z÷ :] . . - ⇒¥-1M
since {I ,xi,x,} are linearly - independent,,✗=[§!④
is invertible. so Ais diagonalized

A = ✗1×-1 withh=④
Mathai → A= - -

-

→ [×
,
D)=eig(A)

← check X,I

>> ✗* ☐ * inv (X)← check equals A
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2. B =


1 0
1 1

�

3. C =

2

4
1 0 1
0 1 0
1 0 1

3

5

ptx)= (1-7) (1-7)=0 .
: 7,

= 1
, 22=1

[9831×1]=1:] ⇒ ☒ = [if
~

(one - dimensional space of eigenvectors )

pad = 4-2) (1-75-(1-2)=(1-+741-25-1)
= (1-7) (72-27) = ✗ (1-2) Ex-2) =o

"[¥%][¥;]=3 ⇒ ¥8T

' 1-& :&]I¥¥⇒¥=[&]
So C is diagonaliz_ab!
c- ✗1×-1 with r=f

(Matlab check as for A.)


