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1. To check if a given matrix M(t) is a state transition matrix we check the following conditions:  M(t) evaluated at t=0 is:




2.                     dM(t)/dt  * M(-t) =  




3. If we are given M(t) and are told that M(t) = exp(At), we can find the matrix A by finding the derivative of 

 and evaluate at 

.

4. Given a state space model xdot=Ax+Bu; y=Cx+Du. The controllability matrix is defined as Qc =  




;

5.                  and the system is completely controllable if det(Qc) = 


;

6.                  the observability matrix is defined by Qo = 
7.                  and the system is C.O. if det(Qo) = 

.

8. If A is diagonal, the system is CC if (1) 





9.  




and (2)





10. After linear transformation x = P x_hat, some of the following items change and others do not change. Circle the ones that do not change:

1) poles,  
2) zeros,  
3) eigenvalues,  
4) eigenvectors,  
5) transfer functions,  
6) controllability,  
7) observability,  
8) Parameters CAiB,  
9) A-matrix, 

10) B-matrix, 

11) D-matrix.

























