Midterm Exam
EE 602 Analytic Methods (Spring 2007)

Name: §‘0

SID:

Do all work in the spaces provided. Show all work and organize it for partial credit.
Closed-book, closed-notes. 1-page note allowed.

Problem 1. (20 points) Find the LU decomposition of the following matrix:
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Problem 2. (20 points) Write the complete solution asa general homogeneoussolution
plusone particular solution.

x+3y+3z=1
2x+6y+9z=35
-x-3y+3z=5
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Problem 3. (20 points) Congder the matrix
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a) How nmany linearly independent column vectorsdoes A have?
b) What istherank of A?
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Problem 4. (20 points) Consder a mechanical system shown in thefigure:
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Itsdifferential equation isgiven by

d*y (t
m, %()-F(kl +k)y, () -k, =u,
d*y, (t
2 dJ;zz( ) —kyy () +(k +ky)y, =u,

Expressthe system in the state gpace representation, consdering yi(t) and ya(t) to bethe
output and u,(t) and uy(t) to be the input (notethat thisisatwo-input two-output system).
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Problem 5. (20 points) Supposeusng the sate variable x we have
x=Ax+ Bu - W

y=Cx+Du 5 @
Congde achange of variablesx = Mz where M isnon- sngular

a) Wha arethe new gate equations?
b) Show that thetranger function did not change.
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