
Midterm Exam 
EE 602 Analytic Methods (Spring 2007) 

Name: 

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: 

Yo '1 



Problem 2.  (20 points) Write the complete solution as a general homogeneous solution 
plus one particular solution. 

x + 3 y + 3 z = 1  

2 x + 6 y + 9 z = 5  

- x - 3 y + 3 z = 5  



Problem 3. (20 points) Consider the matrix 

a) How many linearly independent column vectors does A have? 
b) What is the rank of A? 



Problem 4. (20 points) Consider a mechanical system shown in the figure: 

Its differential equation is given by 

Express the system in the state space representation, considering yl(t) and y2(t) to be the 
output and ul(t) and u2(t) to be the input (note that this is a two-input two-output system). 



Problem 5. (20 points) Suppose using the state variable x we have 
x = A x + B u  - -- 9 
y = C x + D u  . -- @ 

Consider a change of variables x = Mz where M is non-singular. 
a) What are the new state equations? 
b) Show that the transfer function did not change. 




