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Problem 1: 

Find a minimal observable canonical form realization (i.e., its simulation diagram and state space 

representation) for the following MISO system described by 
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Problem 2: 

Let 

 S x x  





















































3

0 6

12

0 0

05

10

0 0

|

.

.

.

.

.

.

, ,    ,  

find the orthogonal complement space of S, S   ( )3 , and determine an orthonormal basis and 

dimension for S  . For  x
T

 1 2 3 3( ) , find its direct sum representation (i.e., x1 and x2 ) 

of x x x 1 2 , such that x S x S1 2  , .



Page 4 

Problem 3: 

Given is the system of first-order ordinary differential equation x t Ax 2 , where A n n   and 

t  . Determine the state transition matrix ( , )t t0  and its solution, )(tx .
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Problem 4: 

Prove that ),(),()( 0

*

00 ttBtttB   is the solution of 

 00

* )(condition  initialwith ),()()()()( BtBtAtBtBtAtB
dt

d
 , 

where ),( 0tt  is the state-transition matrix of )()()( txtAtx   and ),( 0

* tt  is the complex 

conjugate of ),( 0tt .
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Problem 5: 

Consider 
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and its adjoint system  
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Let ),(),( tGtG T

a   be their impulse response matrices. Show that   

 ),(),( tGtG T

a   . 

 


