
E6201 Linear Systems 
Homework 11 (due: Apr. 19) 
 

1. (Appendix 33.1)   Show (ܫݏ − ௖)ିଵܾ௖ܣ = ሾݏ௡ିଵ			ݏ௡ିଶ 			⋯  where ,(ݏ)ܽ/1ሿ்			ݏ		

௖ܣ = ێێێۏ
ଵܽ−ۍ −ܽଶ1 00 1 −ܽ௡ିଵ −ܽ௡0 00 00 				0 ⋱ 		1 								0 ۑۑۑے

	ې , ܾ௖ = ێێێۏ
ۍ 10⋮0 ۑۑے

 ,ېۑ
and ܽ(ݏ) = det	(ܫݏ −  . (௖ܣ
 
2. Show  det(ܫ + (்ܾܿܣ = 1 +  .ܾܣ்ܿ

 
3. (Example 3.3-6)  Suppose {ܣ, ܾ, ܿ} is a minimal realization.  Can the observability of {ܿ,  be {ܣ

affected by 
a. Linear state feedback:   ݑ = ݒ −  ?ݔ்݇
b. Linear output feedback:  	ݑ = ݒ −  ?ݕ݈
c. Can the above results be generalized to non-minimal systems? 

 
4. Kailath, exercise 3.3-1. 


