ECE 874                                  Test 1 Out-of-Class Component                    Name ______________________
(20 points total)
Instructions:
1) The test is due on Wednesday February 12 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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Define the following MATLAB function in the pplane8.m directory to calculate deadband().
function y=deadband(in1,kdead)
if abs(in1)<kdead
in1=0;
end
y=in1;
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Solution:

a) Find all equilibrium points

0sin()cos() for 0,1,2,3,...

0{1}sin() for 0,1,2,3,...

0sin()cos() for 1,2,3,...
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thus the equiibrium points are (,) for ,

0,1,2,3,...and,for ,1,2,3,...
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) for ,0,1,2,3,... are both even or both

 odd then cos()cos()

cos()cos()sin()sin()10

 using MATLAB eig(A)=-1,-1

sin()sin)cos()cos()01
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stable.

Case1: (,) for ,0,1,2,3,... when one is 

even and the other odd then cos()cos()

cos()cos()sin()sin()10

 using MATLAB eig(A)=

sin()sin)cos()cos()01
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these equilibrium are stable.

Case2: ,for ,1,2,3,...
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g(A)=-1,1

these equilibrium are unstable.

c) Plot the phase-plane portraits for -3

.5<3.5 and -3.5<3.5. Show ALL equilibriu

m points 

in this range and plot enough trajectori
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y in solver options) to show what

is happening. 

d) Use a quadratic Lyapunov function to 

discuss the stability at (0,0).
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2. (5 pts) Given the system
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where the () function is shown in the gr

aphic and 0.1

a) Find all equilibrium points

b) Use a quadratic function and LaSalle'

s Theo

dead
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c) Plot the phase-plane portraits for -1
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es (forward direction only in solve
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is happening. 
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2. (5 pts) Solution

a) Find all equilibrium points
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1. (15 pts) Given the system
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a) Find all equilibrium points
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