ECE 874 Nonlinear Control           Test 1 Out-of-Class Component         Name ______________________
(20 points total)
Instructions:
1) The test is due on Wednesday February 18 before the start of class at 10:30 AM.
2) You must show all steps in your solutions
3) Your exam solutions are to be your own work, you are not to give or receive assistance of any kind on this exam.




 
[image: ]
Level curves of (1/2)*x1^2+(1/4)*x1^4+(1/2)*x2^2
[image: ]
Nullcines
[image: ]
Spring 2015
image2.wmf
2

2

01

e) Use Lasalle's Theorem with , to discu

ss the stability at (0,0).

:

{:0} (not invariant in (,0))

(0,0) is the largest invariant set in .
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f) Let m=1 and 2 t
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o plot the phase-plane portrait for -3.5

<3.5 and -3.5<3.5. 

Show all equilibrium points 

in this range and plot enough trajectori

es (forward direction only in solver opt

ions) to show what

is happen

xx

<<

ing. 
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1. (20 pts) Given the system

              0

where ,,,>0. 

a) Put in state-space form using states 

labeled  and 
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l equilibrium points

0

11

      00,/

Ignoring the imaginary roots, 0 is the o

nly EQ point.

c) Find  for the Lyapunov function candi

date 
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d) Use Invariant Set Theorem with , to d

iscuss the stability at (0,0)

 is PD in {:,}

0 NSD in {:,0}

Look at system in :
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 which can only be zero if 0

 system only vanishes identically at EQ 

point 0

Can conlclude system is AS.

Since  is radially unbounded, can conlcl

ude system is Globally AS.
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