EE 501 Test #1 Fall 1987
Notes:
1 75-minute exam: 9:10am to 10:25am, Thursday, October 8, 1987
2.  Closed-book exam, 5-page crib pages are allowed, along with "main results

of Chapter 1 and Chapter 2" handout.
3. CRC Table and a calculator are permitted.
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#1.

(20 points, 2.5 points each)
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b) Let VeR" be non zero. An nxn matrix H of the form
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is known as a Householder transformation. Show that H is an
orthogonal matrix.
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e) Show that if {A, B} is not C. C., then {A+al, B } is not C.C.
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g) S = R(A), show that s N(A')
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#2. (5 points)

Verify the following substitutions
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will convert the continuous-time Lyapunov equation A P + PA = - Q into
its discrete-time counterpart
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#3. (5 points)
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a) Derive amodel {A, b, c} for the given circuit.

b) Is the circuit asymptotically stable? completely controllable?
completely observable? Give explanation or justification of your
results.
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EE 501 Test. #2 Fall 1987
NOTES:

1. 75-minute exam: 9:10 a.m. to 10:25 a.m.
Thursday November 19, 1987

2. Closed-book exam, 5-page crib pages are allowed, along with "main
results of Chapters 1,2, & 3" handout.

3. CRC Table and a calculator are permitted.
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2. (6 points)

Consider an SISO model {A,b, c}.
(a) show that Q has an eigenvalue

(b) Show that if AQ=QA, then {A,b} is not C.C.
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3.

(4 points)
A system is described by its transfer function

g(s)= g™, 0, <

Is the system BIBO-stable? Verify your answer.
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(5 points)
A: mxn, B: pxn
{51’ Zys oens 5r} and {yl, Wy vees yq} are 0.N. bases of N(A) and

N(BZ), respectively, where Z=[51, Zy oees gr]. Let w=[g1, Wos oo

Show that the columns of ZW form a basis for N(A)NN(B).
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5. (10 points)

a. Consider the cascade connections of minimal realizations of Hl(s)
and Hz(s) as Hl(S)HZ(S) and H2(s)Hl(s), where Hl(s)=1/(s+1) and
Hz(s)=(s+1)/(s+2)(s+3). For each connection, determine the
uncontrollable and unobservable modes, if any.

b. Repeat for the realizations connected in feedback form, first with
Hl(s) in the feedforward path and H2(s) in the feedback path, and
then vice versa.

c.” We noted that the behavior of the cascade connection of systems
with Hl(s)=1/(s-1) and H2(s)=(s-1)/(s+1) depended on the order in
which they were connected. Can you give a simple explanation of
the differences?
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EE 501 Final Exam Fall 1987

Notes:
1. 2-hour exam: 10:10 a.m. - 12:10 a.m.
Wednesday, December 16, 1987
2.  Open-book exam: Open to everything except cheating. Violation of
academic integrity may lead to "electrocution."
3. Budget your time, if you wish, as:
(minutes)

#l . oo 00 20

W2 « « 5 « & & 4 & 15

#3 o & a4 v s o s 15

# . .0 0. .. 20
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1D#: &. .




#1. (20 points)

(;/’ Determine whether the given statements are true. Give a brief, yet
precise, Jjustification for each of your answers. Answers without
justification will not be graded.
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(e} {A; B} C.C., p(B)
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#2. (10 points)
(a) Consider two systems {A,B} and {ﬁ,g} with statevector x(t) and
x(t), respectively. Let X(t) = Tx(t), show that
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(b) {A,B} C.C., M0, show that {A-BM~Ic, BM™1B'} c.cC.

if you can't prove the above statement just give some
explanation why you believe the statement is correct.

Hint: Feedback.
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#3. (10 points)
{A,C} not C.0., explain (or prove, if you wish)
(a) The unobservable subspace 56 can be expressed as
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#4. (10 points)
A1 is anti-stable, i.e., Re[xi(Al)} > 0 for all i

A, is stable, i.e., Re[xj(Azﬂ < 0 for all j

Xy = RyXeo %100) = x4

Xy = RoXo * BoXys X,(0) = x5

Befine 5(t) = Flél(t) - F2§2(t)

Where 82 and F2 are arbitrary show that there exists F1 such that
T
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Note: If you read the problem and the hint "carefully", you should be able
to complete this problem within n minutes (for Dr. Hsu, n = 2, for
Dr. Hsu's students, n<2).
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