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Q1) Consider the following matrix. 

𝐴 = [
5 4
1 2

] 

 

 

1. Find the characteristic polynomial of the matrix 𝐴.  

 

Answer: det [
5 − 𝜆 4

1 2 − 𝜆
] = 𝜆2 − 7𝜆 + 6  

Find the eigenvalues of 𝐴. 

Answer:  

𝜆2 − 7𝜆 + 6 = 0 

𝜆1 = 1 

𝜆2 = 6 

                                                  

2. Find the eigenvectors of 𝐴. Assume 𝑣1 = 1. 

Answer: 

For  𝜆1 = 1,  

 [
4 4
1 1

] [
𝑣1

𝑣2
] = [

0
0

],  𝑣1 = 1, 𝑣2 = −1, The eigenvector is [
1

−1
] 

 

For  𝜆1 = 6,  

 [
−1 4
1 −4

] [
𝑣1

𝑣2
] = [

0
0

],  𝑣1 = 1, 𝑣2 =
1

4
, The eigenvector is [

1
1

4

]  

 

3. Use the result of step 2 to find the eigenvalues of 𝐴10. 
Answer:  

𝜆1 = 1, 𝜆2 = 610 

 

4. Use the result of step 4 to find the  trace of 𝐴10. 

Answer:  

Trace(𝐴10) = 1 + 610 

 

5. Use the result of step 4 to find the  determinant of 𝐴10. 

Answer:  

det(𝐴10) = 610 

 

6. Use the result of step 2 to find the eigenvalues 𝐴−1. 
Answer:  
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𝜆1 = 1, 𝜆2 =
1

6
 

 

7. Use the result of step 7 to find the eigenvalues (𝐴−1)5  . 
Answer:  

 

𝜆1 = 1, 𝜆2 = (
1

6
)

5

 

 

8. Use the result of step 7 to find the trace of (𝐴−1)5  . 
 

Answer:  

Trace(𝐴−1)5 = 1 + (
1

6
)

5

 

 

 

 

  


