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Homework 10

Problem 1 (Routh).
Use the Routh criterion on the following polynomials to determine the number of roots in the right-half complex plane.

A.

P(s) = s7 +3s6 +11s5 +19s4 +36s3 +38s2 +36s+24 (1)

B.

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

Problem 2 (Routh-Hurwitz).
A system has the following characteristic polynomial,

s5 +8s4 +24s3 +32s2 +as+ab = 0 (3)

where a and b are unspecified parameters. Use the Routh criterion to determind the constraints that must be imposed
on the values of a and b to make the above system stable.

Problem 3 (Lyapunov Stability).
A. Does the choice of Q = I provide a Lyapunov function for the following system,

ẋ(t) =

[

−1 1
−4 −1

]

x(t) (4)

B. Determine the stability of the above system using Routh-Hurwitz.

C. Find a Lyapunov function for the above system.
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