ECE 874                                  Test 1 Out-of-Class Component                    Name ______________________
(20 points total)
Instructions:
1) The test is due on Wednesday February 6 before the start of class at 11:15AM.
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.
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Consider a second-order system 

0

where 0 and 0.

a.) Let  and  , use ()       and the fir

st Lyapunov Theorem

to make a statement about stability 
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of the origin (if possible).

b.) Using 2, 1, 3, and 0.1, use Simulink

 to plot the response to the initial con

ditions (1, 0.1)

for 012000.

Solution

1

) is PD,
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 ii)V is radially unbounded, iii)V(0)=0

1

) is NSD.

i),ii),iii),iv) origin is stable (ISL)
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1. (10 pts) Given the system

with a,b>0 and ab

a) Find all equilibrium points

b) Use the quadratic Lyapunov function c

andidate () and the first Lyapunov Theor

em

to make a s
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tatement about stability of the origin (

if possible).

c) Choose vlaues for  and  and plot the 

phase-plane portraits for -2<2 and -2<y2
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) Find equilibrium points
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010,

abx

Solution

a

yaxyyaxyy

a

<<

=-+=--=®==

(

)

2

22

11

22

1

0  1;00;1=0 which is only true when 0 

thus system has one equilibrium point at

 (0,0)

. Stability at the origin

Propose ()

) is PD, ii)V is radially un
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bounded, iii)V(0)=0

 is NSD if a<b.

i),ii),iii),iv) origin is stable (ISL)

. Phase portrait using pplane8.m
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