Control systems – E35 ESE 541
Homework Assignment #2
Prof. : Christopher I. Byrnes
Student : Hyunjin Cho

1. Exercises 2.6 (Normalized oscillator dynamics) Consider a damped spring-mass system with dynamics, 
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Let 
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 be the natural frequency and 
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 be the damping ratio.

(a) Show that by rescaling the equations, we can write the dynamics in the form 
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where 
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. This form of the dynamics is that of a linear oscillator with natural frequency 
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 and damping ratio 
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(b) Show that the system can be further normalized and written in the form 
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The essential dynamics of the system are governed by a single damping parameter 
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. The Q-value defined as 
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 is sometimes used instead of 
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2. Exercises 4.16 (Routh-Hurwitz criterion) Consider a linear differential equation with the characteristic polynomial
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Show that the system is asymptotically stable if and only if all the coefficients 
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 are positive and if 
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. This is a special case of a more general set of criteria known as the Routh-Hurwitx criterion.
3. Which of the following ODE’s are asymptotically stable? Why?
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(5) 
[image: image21.wmf]0

11

5

3

=

+

+

+

y

y

y

y

&

&

&

&

&

&


(6) 
[image: image22.wmf]0

11

5

2

=

+

+

+

y

y

y

y

&

&

&

&

&

&








_1283195170.unknown

_1283545852.unknown

_1283546147.unknown

_1283546308.unknown

_1283623402.unknown

_1283546306.unknown

_1283546307.unknown

_1283546166.unknown

_1283545932.unknown

_1283546106.unknown

_1283545913.unknown

_1283240699.unknown

_1283545597.unknown

_1283545797.unknown

_1283240827.unknown

_1283240905.unknown

_1283195198.unknown

_1283195072.unknown

_1283195130.unknown

_1283194622.unknown

_1283194981.unknown

