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Problem 1: 

Find the matrices A, B, C, and D of state space representation for a composite configurations 

using two subsystems  iiii DCBA ,,, , i=1, 2, connected in negative feedback, with 

 1111 ,,, DCBA  in the forward loop and  2222 ,,, DCBA  in the feedback loop. Assume subsystem 

1 (denoted by  11111 ,,,), DCBAH  has the transfer function 
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Problem 2:  

Let  
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determine the original space, V . For 
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x , find its direct sum representation of 

x x x 1 2 , such that x V x V1 2  , and  (i.e., the direct sum of spaces V and V  is the set of 

all 32  matrics with real coefficients).
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Problem 3: 
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What are the rank and nullity of the above linear operator, A ? And find the bases of the range 

spaces and the null spaces of the operator, A ? 
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Problem 4: 

Consider the subspace of 4 consisting of all 14 column vector  Txxxxx 4321 with 

constraints 032 321  xxx  and 032 321  xxx . Extend the following set to form a basis 

for THE subspace: 

 











































0

1

2

1

,

0

1

2

1

. 



Page 6 

Problem 5:  

Show that 
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span the same subspace V of   ,3 . 

 


