THE UNIVERSITY OF TEXAS AT SAN ANTONIO HOMEWORK # 9
EE 3413 Ahmad F. Taha

ANALYSIS AND DESIGN OF CONTROL SYSTEMS April 25,2020

This is a very short homework that covers some of the discussed topics from Module 9. Due date
of the homework is: Friday, May 1, 2020, @ 11:59pm.

Solve the following problems.

1. For the given third order system given by the following ODE
y®) (1) + 63 (t) + 11y(t) + 6y(t) = 6u(t),

find (a) the transfer function and then (b) the state-space representation in the controllable, ob-
servable and diagonal canonical forms. Assume zero initial conditions for the system’s inputs
and outputs.

2. A state-space representation is defined by the following matrices:

A= [_14 ﬂ,B: H,c:p 1],D=0.

From this representation (which is not like any canonical form), obtain/transfer the above system
to the controllable canonical form. You might find the equation which transforms state-space to
transfer function useful.

3. Find the eigenvalues, eigenvector, and the diagonal form of A = [_02 _13] . Then from that,
obtain e4f.
4. Using the solution of the previous problem, solve for x(t) = Bi 8] given that
X(t) = Ax(t)
+0) = 5].

where A is the matrix given in the previous problem.

5. Solve Problem 4 if the input is u(t) =2+ 5¢ ' and B = [ﬂ . Verify your solutions on MATLAB,
and show the MATLAB code.



