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Exercise 1.11 Find the eigenvalues and eigenvectors of the following two matrices by the 
secular determinant method and the unitary diagonalization method. 

𝐴 =  [
3 1
1 3

]  𝑎𝑛𝑑 𝐵 = [
3 1
1 2

] 

|𝐴 − 𝜔𝐼| = |
3 − 𝜔 1

1 3 − 𝜔
| = (3 − 𝜔)2 − 1 = 9 − 6𝜔 + 𝜔2 − 1 = 𝜔2 − 6𝜔 + 8 = 0 

By the quadratic formula we have: 

𝜔 =
6 ± √36 − 32

2
=

6 ± √4

2
=

6 ± 2

2
= 3 ± 1 

𝜔1 = 3 − 1 = 2 

𝜔2 = 3 + 1 = 4 

The second eigenvector is as follows: 

3𝑎 + 𝑏 = 4𝑎 

𝑏 = 𝑎 

𝑎2 + 𝑎2 = 1 

2𝑎2 = 1 

𝑎 = 𝑏 =
1

√2
 

The first eigenvector is found to be: 

3𝑎 + 𝑏 = 2𝑎 

𝑎 = −𝑏 

𝑎2 + 𝑎2 = 1 

𝑎 =
1

√2
 

𝑏 = −𝑎 = −
1

√2
 

|𝐵 − 𝜔𝐼| = |
3 − 𝜔 1

1 2 − 𝜔
| = (3 − 𝜔)(2 − 𝜔) − 1 = 𝜔2 − 5𝜔 + 6 − 1 = 𝜔2 − 5𝜔 + 5 



𝜔 =
−5 ± √25 − 20

2
=

−5 ± √5

2 
 

 

 


