ECE 515 - Fall 2019 at University of Illinois at Urbana-Champaign HW?7 - Template

Problem 1

Let
. |01 n 0
] R Y
Y= [1 0] T =1
e Draw a block diagram representing this system.

e Design a reduced-order Luenberger observer, and draw the block diagram for the system and
the observer.

Problem 2

Take any matrix A € R™*™. Prove the following statements:
e R(A)t =N(AT)
e N(A) =R(AT)

Problem 3
Consider the following dynamics:
1 000 1
Azgggg B:é C=1[10 1 0]
0 0 0 4 0

In this problem, you will be asked to calculate two Kalman decompositions for this system.
e Calculate ¥,z = R(C) NN (O)
Calculate a X, such that X5 ® X = R(C)

Calculate a Yz; such that X5 ® Xz = N(O)

Calculate a Yz, such that X.5 D Yo D Xz D Xz = R™

As we discussed in class, this need not be unique; calculate a different X.,, Yz5, and Xz, for
the same system
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