ECE 8740 - Spring 2014             Test 2 Out-of-Class Component                Name ______________________
(20 points total)
Instructions:
1) The test is due on Wednesday March12 in 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.

Given the system:



Design a control system for the input u(t).
a. 

(8 pts) Use the hand-crafted backstepping control design approach to design the control input u(t) such that x1(t)->0.  Be sure to include control gains () with your feedback terms.  Show all work and that all signals are bounded.  
b. (2) Find the equilibrium of the closed-loop system.
c. (10 pts) Simulate the control system in Simulink using the initial condition x1(0)=0.2, x2(0) =0.6 
a. Show x1(t), x2(t) on one plot.
b. 
[bookmark: _GoBack]Show on a plot. 
c. Show u(t)
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Use the variable definition  in your des

ign.
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Define intermediate tracking error: 

1cos()sin(t)22

Design  to linearize and stabilize
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specify
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Is everything bounded?  Does  go to zero

? Does  go to zero?

Using (,) we can concluded that  and  ar

e globablly asymptotically stable (i.e 0

)
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All signals are bounded.

,,00

,,,010

xuxxxxx

x

xxxxxxx

xxuxxxu

hh

h

h

®Þ=---+--®

+

®Þ=++®

®Þ=++®

&

&


oleObject7.bin

image1.wmf
(

)

1112

2

2122

1cos()sin(t)2

21

xxxx

xxxxu

=+-+-

=+++

&

&


oleObject1.bin

