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Due: Friday, 20 September 2019 

1) Find the closed-form solution to the forced initial value problem 
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Plot your closed-form solution and compare to the numerical solution obtained using 
the Matlab ‘lsim’ command. 

HINT: use the technique from Burchett section 7.10. 
 

2)  Given the following state space model from class: 
𝐱 = 𝐀𝐱 + 𝐁𝑢; 			𝐲 = 𝐂𝐱 + 𝐃𝐮 
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a) Is the system controllable?  Explain why or why not.  b) Is the system observable?  

Explain why or why not.  c) Suppose the eigenvalues of 𝑯 𝑱
𝑻 𝑳  are 𝑠" =

−𝟎. 𝟎𝟎𝟒𝟗	and		𝑠$ = −𝟎. 𝟎𝟐𝟐𝟐𝟔. Is the system detectable?  

 
3) Given the following equation of motion: 
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Take 𝑏" = 𝑏$ = 𝑏% = 0, 𝑘" = 𝑘$ = 𝑘% = 1, and 𝑚" = 𝑚$ = 𝑚% = 1. 

a) Use Matlab to compute the eigenvalues and eigenvectors of A. 
b) Set the initial condition equal to an eigenvector, and use the initial command to simulate 

the response.  For each mode, plot all three position states on a common axis.  Comment 
on the frequency of ensuing oscillation compared to the eigenvalue of the corresponding 
mode.  Describe the relative motion of each mode. 

 


