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Homework 9

Problem 1 (Hurwitz Criterion).

Using the Hurwitz Criterion, determine whether the following two characteristic equations describe asymptotically
stable systems.
A.

P(s) = s3 +2s2 + s+3 (1)

B.

P(s) = s4 +2s3 +2s2 +4s+2 (2)

Problem 2 (Eigensystem).

Solve the following equation by using the Eigenvalue-Eigenvector approach:

ẋ(t) =

[

3 −4
1 −2

]

x(t) (3)

y(t) = [1 0] x(t) (4)

where the initial conditions are given by,

x(0) =

[

1
1

]

(5)
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Problem 3 (Hurwitz and Liénhard-Chipart).

Use Hurwitz Criterion together with Liénhard-Chipart to determine whether the following characteristic polynomi-
als are stable. You may use Matlab ONLY to compute any determinants. If you do, please oinclude the Matlab code in
your homework solution PDF file.
A.

P(s) = s7 +3s6 +11s5 +19s4 +36s3 +38s2 +36s+24 (6)

B.

P(s) = s6 +2s5 +4s4 +8s3 +6s2 +8s+4 (7)


