
Chapter 3 Exercises 

1. The state matrix of a homogeneous system is given by 
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A .  

 Find the eigenvalues and eigenvectors. 

 Find the general solution. 

 Find the particular solution for 2 arbitrary initial conditions. Discuss 

your results. 

 Find the fundamental solution matrix using the previously calculated 

eigenvectors.  

2. The state matrix of a homogeneous system is given by 
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A .  

 Find the eigenvalues and eigenvectors. 

 Find the general solution. 

 Find the particular solution for 2 arbitrary initial conditions. Discuss 

your results. 

 Find the fundamental solution matrix using the previously calculated 

eigenvectors.  

3. The state matrix of a homogeneous system is given by 
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A .  

 Find the eigenvalues and eigenvectors. 

 Find the general solution. 

 Find the particular solution for 2 arbitrary initial conditions. Discuss 

your results. 

 Find the fundamental solution matrix using the previously calculated 

eigenvectors.  

 



4. The state matrix of a homogeneous system is given by 
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A .  

 Find the eigenvalues and eigenvectors. 

 Find the general solution. 

 Find the fundamental solution matrix using the previously calculated 

eigenvectors.  

5. The state matrix of a homogeneous system is given by 
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354

A .  

 Find the eigenvalues and eigenvectors. 

 Find the general solution. 

 Find the fundamental solution matrix using the previously calculated 

eigenvectors.  

6. The state matrix of a homogeneous system is given by 
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A .  

 Find the eigenvalues and eigenvectors. 

 Find the general solution. 

 Find the fundamental solution matrix using the previously calculated 

eigenvectors.  

7. Prove that the matrix 
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8. Check if the matrix 
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9. Check if the matrix 
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10. The state matrix of a homogeneous system is given by 
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 Find the eigenvalues and eigenvectors. 

 Find the general solution. 

 Find the particular solution for 2 arbitrary initial conditions. Discuss 

your results. 

 Find the fundamental solution matrix using the previously calculated 

eigenvectors.  

 Find the STM using the previously found eigenvectors 

 Find the STM using exponential matrix (hint: you will need to use the 

formula for a geometric series). 

11. Find the eigenvalues/eigenvectors of: 















52

22
1A , 














50

21
2A , 














51

51
3A , 







 


31

31
4A , 












21

14
5A  

12. Find the analytic solution for 5 homogeneous systems described by the 5 state 

matrices given in the previous question, using both methods (eigenvectors/state 

transition matrix). 

13. Find the particular solutions of the above systems for     Tx 210  . 


