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PRINCE SULTAN
Chapter 5: Eigenvalues and Eigenvectors .
Question 1:
: 3 2
1. Is A = 2 an eigenvalue of 3 g ? Why or why not?
. 7 3
2. Is A = —2 an eigenvalue of T ? Why or why not?
1 . -3 1 .
3. Is 4 | an eigenvector of 3 g ? If so, find the eigen-
value.
- |
4. Is . —Il_ \/5] an eigenvector of [ {4 ]‘? If so, find the
eigénvalue.

4 3 7 9

. Is | —3 | an eigenvector of | —4 -5 1 |?If so, find

1 2 4 4
the eigenvalue.
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1 3 6 7
6. Is| —2 | aneigenvectorof | 3 3 7 |?If so, find the

1 5 6 5
eigenvalue.
3 0 -1
7. Is A = 4 an eigenvalue of 2 3 1 | 71If so, find one
-3 4 5
corresponding eigenvector.
12 2
8. Is A = 3 an eigenvalue of | 3 —2 1 [?If so, find one
0o 1 1

corresponding eigenvector.

Question 2:

Find a basis for the eigenspace corresponding to each listed eigenvalue
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10. A =

11. A=

12. A=

13. A=

14. A =

15. A=

16. A =
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1
-9
{EST
—2 7 |
9_,1_10
4] |
_1_,1_1,5
0 1
1 01],A=1,2.3
0 1
0 —1
—3 0|, A==2
—13 1
2 3
1 -3 |.10=3
4 9
0O 2 0]
3 1 0
N
0 0 4]
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Question 3:

Find the eigenvalues of the matrices in Exercises 17 and 18.

0 0 0 4 0 0
17. | O 2 5 18. | O 0 0
0 0 -1 1 0 -3

Question 4:

Find the characteristic polynomial and the eigenvalues of the
matrices in Exercises 1-8.

2 7] 5 3
NE 2. |3 5]
3 2] 5 =3
3. 1 -1 4 | —4 3]
[ 2 1] (3 —4]
5. = 4 6. 4 8
[ 5 3] 7 2]
7. 4 4 8. 2 3
Question 5:

Find the characteristic polynomial of the following matrices:

Dr.Helene Kanso CS 223 Chapter 5



1
9. | 2
i 0
[ 4
11. 5
i —2
6
13. | —2
e
Question 6:

10.

12.

14.

5 =2 3
0 1 0
6 7 =2

For the matrices in Exercises 15—17, list the eigenvalues, repeated
according to their multiplicities.

"4

0
15 |
0
3
_5
17. | 3

0
—4

Question 7:
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-7 0
3 -4
0 3
0 O

—_— ] 00 = O

—8

Neli | i an i e i an

5"
6

|

—_— o © O |

16.

w o O O O
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0 0 0

—4 0 0
7 1 0

-5 2 1]
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In Exercises 1 and 2,let A = PDP~! and compute A*.

5
1. P = E
2. P =
Question 8:

1/2

In Exercises 5 and 6,the matrix A is factored in the form PDP~1. Use the
Diagonalization Theorem to find the eigenvalues of A and a basis for each

eigenspace.
B 2
5 3
i 2
B 1
0
i —1
4 0
6 2 5
0 0
[ 2 0
0 1
1 0

1
1| =
2
5
—1 0 1
0 0
—2
4 | =
5
—1 5 0
0 5
0 0 0

Question 9: Diagnolize, if possible
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1/4
1/4
1/4

()

1/2
1/2
~1/2

o - O

1/4
—3/4
1/4
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12.

14.

11.

13.

Question 10:
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In Exercises 1-4, the matrix A is followed by a sequence {x; }
produced by the power method. Use these data to estimate the
largest eigenvalue of A, and give a corresponding eigenvector.

4 3
cas[t 2]
1 1 1 1
|25 3158 || 3298 || .3326
18 —.8
% _[—3.2 4.2]’

DiEgieleTEy
BICIRUIeS
DIENTERIENIEN

Question 11:

Apply the Power method with x,, given (5 iterations):

o[t el
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