ECE 874                                      Test 1 In-Class Component                         Name ______Solution_________
(80 points total)
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2. (10 pts) In a Lyapunov analysis, some

 terms in the system can be seen to prom

ote stability while others don't. 

a) Circle the terms that promote Global 

Asymptotic Stability.
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sin()cos()

b) Circle the terms that promote Local A

symptotic Stability.

     sin()cos()tan()
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my + ay + ky + 2y+2z= f(t)

z=y+a

10pts Convert t
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4. (10 pts) Use the Lyapunov function ca

ndidate () analyze the origin

of the following system
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) is PD, ii)V is radially unbounded, iii
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5. (15pts)  Given the system

 1

a) Find all of the equilibrium points

b) What does a quadratic Lyapunov functi

on tell you about stability at the 

equilibrium point (0,1)? (I know I just 

an
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swered the previous question)

) Equilibrium points

00
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equilibrium points at (0,1) and (0,-1)

b) Stability of (0,1)

Stability theorems only apply at the ori

gin, so use a chan
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ge of variables. For the (0,1) EQ point:

 and 1=1 and =

 112

which has an equilibrium point at (0,0) 

(and also (0,-2) but we are only interes

ted in the ori
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Describe the stability of the origin usi

ng the Lyapunov function candidate 

2

this will be ND provided 2

:(0)0, is PD,  is radially unbounded

limit to region
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 about origin where 2 then ND.

Thus the transformed system is locally a

symptotically stable at the origin

and hence the original system is locally

 asymptotically stable at (0,1)
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6. (25pts) Given the system 

  cos()

a) Find the equilibrium points of the un

forced system (()0)

b) Design the control () so that the ori

gin is globally, asymptotically stable.
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loop system
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. Open-loop equilibrium points
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. Closed-loop control design

Propose ()   

     cos()cos()

design cos()
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. Equilibrium points of the closed-loop 

system

Closed-loop system after substituting 
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Only solution is 0 and 0

thus system has equilibrium point at (0,

0).
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1. (10 pts) Identify the following funct

ions as PD, PSD, ND, NSD, none:

   a) ()arctan() with is PD, PSD, ND, NS

D, none (circle one)

   b) () with is PD, PSD, ND, NSD, no
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   c) ()sin() with is PD, PSD, ND, NSD, 

none (circle one)

   d) ()2= with is PD, PSD, ND, NSD, non

e (circle one)

  e) () wit
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