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PART A: Vocabulary

Directions: Choose the word or the phrase (1), (2), (3), or (4} that best completes the blank. Then
mark the correct choice on your answer sheet.

1- I omitted all the extraneous details while explaining the -—--—--—---- of the matter to him.
1) breach 2) distinction 3) qualm 4) gist

2-  While his brother writes in an unclear and clumsy way, Sam himself is known for his
---------- style of writing.

1) lucid 2) verbose 3 dull 4) feasible

3-  Poultry farms place the eggs into incubators to ---------- the growth of the embryo into
chicken.
1) conquer 2) hasten 3) outline 4y elude

4-  With as many as three witnesses giving cvidence against her, the ——-—-—- of her claim
that she was innoeent was in serious doubt,
1) demonstration 2) paradigm 3) veracity 4) cmpiricism

3- 1 did not like her way of teaching beeause her leeture had too many digressions; she kept
on wandering to various subjcets, most of them not ---—-——--- to the central idea of her
topic.
1) vulnerablc 2) peripheral 3) pertinent 4) loyal

6-  With thc advent of eleetric bulbs and emcergency lights, the use of gas lamps became
1) imprecise 2) repetitive 3) idcalistic 4) obsolcle

7-  The employec did not helieve the implausible story that Janet ----——---- to justity her
absence from work.
1) concocted 2) scrutinized 3) manipulated 4) reassured

8-  The doctor has advised him to -——--—--- adhere to the presceribed regimen; otherwise,
there is a danger of relapse of the illness,
1) scquentially 2) strictly 3) incptly 4y sclectively

9. The —=-cemm- in her speech can put off almost anvone; she urgently needs to tone down
the harsh words she uses.
1) explicitness 2) cnigma 3) shortsightedness  4) acerbity

1~ He is so wasteful; he has -—--—---- all the moncy that he had borrowed from me, and is

now hack again asking for morc.
1y allocated 2) neglected 3) depleted 4) accumulated
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PART B: Cloze Passage

Directions: Read the following passage and decide which choice (1), (2), (3), ar (4} best fifs cach
space. Then mark the correct choice on your answer sheet.

Good learners work hard. A few things may come casily to lcarners, bul most
knowledge requires clfort (11) -—-—--—-- to put in the time, They talk with others, read
more, study more and carry around when they don't understand, (12) -—--—-—-- about il
belore they go to sleep, at the gvm, on the bus, Good learners arg persistent, When
they fail. they carry on, (13) ---------- that they will figure it out eventually. (14) ------- :
they learn from their mistakes. Good learners recognize (15) ---------- always fun. But
that does not change how much they love it.

11- 1) which is good learners willing 2) and good learners are willing

3) that good learners willing are 4y willing are good learners
12- 1) thinking 2) to think 3) they think 4) by thinking
13- 1) are confident 2) who are confident 3) they are confident 4) confident
14- 1) Although 2) In the meantime ~ 3) A casc in point  4) Whercas
15- 1) lcarning not be 2) that lcarning is not

3) to lcarn not to be 4) learning it is nol

PART C: Reading Comprehension

Directions: Read the following three passages and answer the questions by choosing the best
choice (1), (2), (3}, or (4). Then mark the correct choice on your answer sheet.

PASSAGE I:
The Theory of Incqualities

There is more than one way (o study duality. The approach we lollowed—1o prove
yb <ex | and then use the simplex method to get equality—was convenient because
that method had already been established, but overall it was a long proof. Of course it
was also a constructive proof, x™* and v* were actually computed. Now we look briefly
at a different approach, which leaves behind the mechanics of the simplex algorithm
and looks more directly at the geometry. I think the key ideas will be just as clear
{(in fact. probably clearer) if we omit some of the details.

The best illustration ol this approach came in the [undamental theorem ol lincar
algcbra. Remember that the problem i Chapler 2 was 1o solve Ax = b, in other words
to [ind » in the column space ol 4. Aller climination., and alter the four [undamental
subspaccs, this solvability question was answered in a completely dilferent way by the
lollowing theorem,

Either Ax — b has a solution, or else there 1s a v such that y4 =0, yb =0.

This is the theorem of the alternative, becausc it 1s impossible to [ind both x and y:
If Ax — b, then yAx =yvb =0 contradicting yAx =0x =0. In the language of
subspaces, either 5 1s in the column space of A or else it has a nonzero component
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sticking into the perpendicular subspace, which is the el nullspace ol 4. That
component is the required y.

l'or inequalities. we want to find a theorem of exactly the same kind. The right
place Lo starl is with the same system Ax = b, butl with the added constraint x = 0.
When docs there exist not just a solution to Ax — A, bul a nonregative sofution? In
other words, when is the [casible st nonempty in the problem with cquality
constraints?

In the study of duality, the simplex method was -----—--------,

') left behind 2) an ineffective approach
3) not clearly used 4) used to provide a constructive proof
To find b in the column space of 4 -----—------ ;

1) we make use of the simplex method

2) we need to use a theorem of the alternative

3) is equivalent to solving a svstem of linear equations
4) we need to make use of an elimination process

In a theorem of the alternative, -—--------—- ;

1) no alternative may hold 2) exactly onc allcrnative holds

3) we musl use & construclive prool 4) 1the two allernatives may both hold
Direct usc of scometry --——--—----- y

1) provides a constructive prool

2) can provide a clear description af the key idcas

3) eliminates the need for the theorem of the alternative

4} is more complicated than the use of simplex algorithm

The word "fundamental" in paragraph 2 is similar in meaning to ----------——-,

1) basic 2) alternative 3) theoretical 4) constructive

PASSAGE 2:
Input-Output Stability

In this chapter. we present the basic results of input-output stability theory. This theory
is much more recent in origin than Lyapunov theory having been pioneered by
Sandberg and Zames in the 1960's [scc Sandberg (1964, 1963a, 1963b), Zamcs
{19664, 1966b)]. Whilc this chapter contains most ol the principal results ol the
subjeet, the treatment is by no means cncvclopedic. The reader is relerred to Desocr
and Vidyasagar (1975) lor a thorough discussion ol the subject.

Belore proceeding (o the study ol inpul-outpul sfability, it is necessary 1o reconcile
the mput-outpul approacs o system analysis and the state variable methods employed
in the preceding chapters. The methods of the preceding four chapters are predicated
on the system under study being governed by a set of differential equations which
describe the time evolution of the system stafe variables. In contrast. the systems
encountered in this chapter are assumed to be described by an input-output mapping
that assigns to each inpul. a corresponding ouipul. In view of this seeming dichotomy,
it is important to realize that an input-output representation and a state variable
representation are two different ways of looking at the sanre svstem—the two types of
representation are used because they each give a different kind of insight into how the
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system works. Tt is now known that not only does there cxist a close relationship
between the input-output representation and the state representation of a given system,
but that there also exists a very close relationship between the kinds of stability results
that one can obtain using the two approaches.

At this stage one may well ask: Why not simply use one of the two approaches—
why use both? The answer is that while the two approaches are related. they are not
equivalent. Since, in analyzing a system, we would like to have as many answers as we
can, it is desirable to have both approaches at our disposal, each yvielding its own set of
insights and information.

Finally, it should be mentioned that many ol the arguments and prools in inpul-
output theory arce conceplually clearer than their Lyapunov stability counicrparts.
Comparc the prooly of the circle critcrion and the Popov criterion in the two
approaches, for example. Also, analyzing distributed systems (¢.g., syslems caontaining
delays) in an input-outpul sctling is no morc complicatcd than analyzing lumped
svstems. [n contrast, in the case of Lyapunov stability, analyzing time-delay systems.
for example. is substantially more complicated than analvzing ordinary differential
equations [see e.g., Hale {1977)]. On the other hand, at a first glance at least,
understanding input-output theory would appear to require a greater background in
mathematics than understanding Lyapunov theory, since input output theorv makes
reference to advanced concepts such as Lebesgue spaces and so on. In many ways, this
impression is misleading. As shown subsequently, there are only a few places where
the [ull power ol Lebesgue theory 1s needed, and almost everywhere one can get by
with the morce lamiliar notion ol Ricmann intcgration. Part of the objective ol this
chapter 18 1o make input-oulput theory as accessible Lo the student as Iyapunov theory.

Lyapunov theory --—-----—-— input-output stability theory.
1) extended

2) was originated from

3) was discussed in literature after

4) was discussed in literature in about the same time as
An vutput is associated with an input by --------—-—-

1} an input-output mapping 2) input- output stabilization
3) a state variable representation 4) a set of differential equations
The state representation and the input-output representation ---------—--,

1) are essentially equivalent

2) of a system are closely related

3) give different characterizations of a system

4) can be used to arrive at contlicting stability results

The word "insight” in paragraph 2 is similar in meaning to --——-—--—- )
1 apiggach 2) deviee 3) ability 4) understanding
Input-output theory -—--—-—-—-,

1) makes use ol Lebesgue theory inlrequently

2) needs 1o use [ebesgue theory in all situations

3) cannot make usc of the Riemann integration

4} 1s misleadingly considered as a simplified notion of L.yapunov theory
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PASSAGE 3:
Numecrical Analysis

Beflore beginning with the detailed description of the book and the specific material we
will be studying, it is well worthwhile 1o answer the fundamental questions "What is
numerical analysis?" and "Why do we need numerical methods?" 1t is probably easier
to treat the second of these first.

‘I here 1s a tendency in lower-level mathematical courses to teach recipes for solving
particular problems which fit into very special forms. These can be solved by some
convenient procedure which leads to the exact solution just by tollowing prescribed
rules. Unfortunately, these idealized problems are by no means typical of "real-life”
mathematical, physical, or engineering problems. Many physical situations are
described by dillerential equations. and these almost mmvariably must be solved
approximalely on a compuler by numerical methods. II we think of the problem of
solving just one cquation in one unknown, we can wrile down a lormula lor ils
solutions in the case of a polynomial equation ol degree not more than four. For any
more complicated equations (and often for these simple ones too) the only techniques
we have available are numerical methods such as Newton's method which many
readers will recall from earlier calculus courses.

If you start to think about what mathematical functions we can evaluate exactly.
and for what values of their argument this is true, vou will come up with a very short
list indeed—essentially consisting of rational functions with rational coefficients and
rational arguments or, equivalently, a guotient of two polynomials with integer
coefficients and integer values of the variable. For almost all functions it is therefore
necessary 1o develop ellicient numerical technigues lor their approximate cvaluation.

The [orcgoing is just a bricl iniroduction to the vast arca ol mathematical problems
for which we need numcrical methods. We will see many [urther ¢xamples as the
course procecds. For any particular problem it is not cnough simply to develop a
method which we hope will give a reasonable approximation to the solution; we need
to know that it is indeed giving us such an approximation, and we need to know how
good that approximation is.

‘The role of the numerical analyst is to develop and analyze numerical techniques.
‘This includes proving that an iterative method such as Newton's converges and that the
limit is a solution of the original problem. and analvzing and bounding the errors
introduced tn the numerical process. There are many sources of these errors. The
accuracy of the mathematical model of the physical situation, the arithmetic system of
the computer, and conditions we use to stop a particular process are among the most
important; all these must be taken into consideration to guarantee any particular
accuracy in the Inal computed selution.

To solve many physical problems, ------a-neno- .

1) Newton's method is inevitably needed

2) we olien need to use approximation techniques

3) we rarcly need (o make use of numerical techniques
4) exact solutions of differential equations are required
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27-  For evaluation of most mathematical functions, -—-—--m-ceeeu H
1) exact procedures arc available
2) rational arguments must be used
3) Newton’s method can be used effectively
4) efficient numerical techniques are needed
28- TFor a real-life mathematical problem by a numerical technique, -----------— :
1) convergence analysis plays a major role
2) an exact formulation of the solution is needed
3) any obtained approximate solution cannot be trusted
4y accuracy of the obtained solution is immaterial
29- The word "invariably" in paragraph 2 is similar in meaning to ------------- i
1) particularly 2) specially 3) uniformly 4y deterministically
30-  Which of the following statements is NOT corrcct?
1) A numerical analyst 1s concerned with convergencee ol numerical (echnigues.
2) Lxact solutions ol real mathemalical problems can rarcly be [ound.
3) Numerical procedures cannol be trusted duc 1o their approximalting naturc,
4y Numcrical analysis is concerned with development and analysis of numcrical
algorithms.
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