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1. Given the set of vectors,

1 2 1

x1=|0], x2=1|1|,and x3=1{1|,
1 1 0

determine an orthogonal set spanning the same space using the Gram-Schmidt orthogonalization proce-
dure. (10pts)

2. Consider the following system of linear equations.

I

2 1 -2 0 -4 -1 o -2

1 6 -1 3 0 -3 |a]| | -1

-5 0 4 0 -1 0 T4 | 4

3 5 0 -2 -3 4 T5 0

[ Z6

. Determine and justify whether or not this system of equations has a solution without finding an explicit
solution. (10pts)

3. Consider the two state-space descriptions,

s =[] 5 [

and
10

z(t)=[0 l]z(t)

where x and z are the state variables. Determine whether or not these two descriptions represent the
same control system. (10pts)

4. The dynamics of a control system are described by
4(t) + 49(t) + dy(t) = u(t) + u(?),
where u and y are the input and the output variables, respectively.

(a) Realize the system using one of the canonical forms, and obtain a state-space representation based
on that canonical form. (15pts)

(b) Determine the new basis vectors that transform the system into a diagonal or a Jordan form, and
obtain the transformed system description. (15pts)



. 5. The dynamics of a control system are described by
o | =9 —12 -1
s =| 3 5 =0+ 7w,

where u and x are the input and the state variables, respectively.

(a) Determine x(t) for t > 0, when x(0) = [0 1 ]T, and u(t) =0 for ¢t > 0. (15pts)
(b) Determine x(t) for ¢t > 0, when x(0) = [0 1 ]T, and u(t) =1fort > 0. (15pts)
(c) Determine whether the system is marginally or asymptotically stable, when u(t) = 0; and whether

or not it is bounded-input bounded-output stable, when u(t) # 0. (10pts)
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