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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.

Fierce winds and deadly waves were only one ----- many explorers like Christopher

Columbus confronted when sailing to unknown lands.

1) suspension 2) obstacle 3) shortage 4) variation

In urban desert areas potable water supplies are stressed by increasing demands that
leave water managers —------------ -~ to find new supplies.

1) discouraging 2) refusing 3) invading 4) struggling

The sense of smell diminishes with advancing age—much more so than the sensitivity to
taste. This ---—-—--e——- may result from an accumulated loss of sensory cells in the nose.
1) decrease 2) merit 3) ambiguity 4) defense

True, all economic activities have environmental consequences. Nevertheless, the goal of
shrimp producers should be to reduce the --—- effects on the environment as
much as possible.

1) indigenous 2) competitive 3) deleterious 4) imaginary

Like most successful politicians, she is pertinacious and single-minded in the —----eeceeeeeev
of her goals.

1) pursuit 2) discipline 3) permanence 4) involvement
Knowing that everyone would ----------——-- after graduation, she was worried that she
would not see her friends anymore.

1) emerge 2) conflict 3) differentiate 4) diverge

Certain mental functions slow down with age, but the brain --——--e-envv in ways that can
keep seniors just as sharp as youngsters.

1) composes 2) conveys 3) compensates 4) corrodes

It is argued by some that hypnosis is an effective intervention for --——-——--- pain from
cancer and other chronic conditions.

1) displacing 2) alleviating 3) exploring 4) hiding

Children who get ——----eeeeeeeee atmosphere at home for studies perform better than

students who are brought up under tense and indifferent family atmosphere.
1) favorable 2) valid 3) obedient 4) traditional
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10- The post office has promised to resume first class mail —--——--u-- --to the area on
Friday.
1) attention 2) progress 3) expression 4) delivery

PART B: Cloze Passage

Directions: Read the following passage and decide which choice (1), (2), (3), or (4) best fits each
space. Then mark the correct choice on your answer sheet.

Colette began painting while she was still in her youth. (11) ~—=—=m=em=—- 1970, she
completed her first performance with Hommage a Delacroix, (12) was
the beginning of an artistic career (13) ----==-s--=—--= to the oneness of art and life.
(14) -----==---—----_ actions and performances on streets and public squares, followed by
her "living environments” and the "windows". (15) ~===emmemm- --— in a selected pose
with an elaborate arrangement of fabrics and lace.

11- 1) Since the year 2) During a year of
3) For a year of 4) In the year

12- 1) thatit 2) which 3) that 4)it

13- 1) devoted 2) was devoted 3) to devote 4) devoting

14- 1) Street works then came 2) Then came street works
3) There coming then street works with 4) With street works then to come

15- 1) she remained motionless 2) that in there she remained motionless
3) in which she remained motionless 4) that in it motionless she remained

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 history of nonsmooth (not necessarily differentiable) analysis is quite short but
very intense. The classical theory of optimization has always been connected to
differentiation and strong regularity assumptions. However, these assumptions are
often too demanding for practical applications, due to the "nonsmoothness" of natural
phenomena. But necessity is the mother of invention: typically these nonsmooth
problems are approximated by smooth ones and the developed theory is applied to
them. This approach, however, causes other difficulties in the form of approximation
errors, since the approximations may be too rough. This difficulty was one initiator of
the theory of nonsmooth analysis.

Everyone who has dealt with optimization knows that convexity is a pleasant
property and that optimization has a very clear geometrical interpretation. Thus it was
natural that the theory was first developed for convex functions and the treatment was
quite geometrical. In optimization theory the meaning of differentiation is to locally
linearize the given differentiable function in the sense that the hyperplane generated by
the gradient is the tangent plane of the graph of the function. For convex functions
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17-

18-

19-

20-

these linearizations are always lower approximations. We get a lower piecewise linear
approximation by taking a maximum over the linearizations defined at several points
and by taking the maximum over all points we get the original convex differentiable
function. These ideas were generalized for nonsmooth convex functions by defining
the concepts of subgradient and subdifferential. A subgradient at a fixed point is a
vector which has the property that the hyperplane at that point generated by the vector
is a lower approximation to the function: the set of all subgradients at that point is
called subdifferential. These new concepts made it possible to obtain the same
approximation properties as in the smooth case.

Which word best gives the meaning of the underlined word "rough" in the first
paragraph?

1) Inadequate 2) Hasty 3) Hard 4) Illogical
Approximation of nonsmooth problems by smooth problems is expected to lead to

1) minor errors 2) major errors

3) no difficulty 4) inappropriate applications

In optimization, convexity ---—----eemeev,

1) causes certain difficulties 2) is a desirably useful property
3) misappropriates approximation 4) has no geometric interpretation

Similar approximation properties due to the smooth case is obtained for the nonsmooth

convex optimization because of ----eeeeeeaees >

1) convexity

2) rough approximations

3) using results from graph theory

4) notions of subgradient and subdifferential

Subdifferential and subgradient are --——-

1) unrelated concepts

2) concepts introduced to analyze smooth optimization problems

3) concepts developed for analysis of rough approximations

4) terms used to define vectors having certain analytic properties for nonsmooth
optimization problems

PASSAGE 2:

Linear algebra and matrix theory are essentially synonvmous terms for an area of
mathematics that has become one of the most useful and pervasive tools in a wide
range of disciplines. It is also a subject of great mathematical beauty. In consequence
of both of these facts, linear algebra has increasingly been brought into lower levels of
the curriculum, either in conjunction with the calculus or separate from it but at the
same level. A large and still growing number of textbooks has been written to satisfy
this need, aimed at students at the junior, sophomore, or even freshman levels. Thus.
most students now obtaining a bachelor's degree in the sciences or engineering have
had some exposure to linear algebra. But rarely. even when solid courses are taken at
the junior or senior levels, do these students have an adequate working knowledge of
the subject to be useful in graduate work or in research and development activities in
government and industry. In particular, most elementary courses stop at the point of
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21-

22-

24-

canonical forms. so that while the student may have "seen" the Jordan and other
canonical forms, there is usually little appreciation of their usefulness. And there is
never time in the elementary courses to deal with more specialized topics like
nonnegative matrices, inertia theorems, and so on.

In consequence, many graduate courses in mathematics, applied mathematics, or
applications develop certain parts of matrix theory as needed. At Virginia, we have
long had a first semester course in linear algebra for incoming applied mathematics
graduate students, a course that is also taken by a number of students in various
engineering disciplines. There has been a continuing problem with suitable textbooks
at this level. The ones designed for undergraduates are too elementary and incomplete.
and the more advanced books are not sufficiently applied. too difficult to read. too
specialized, or out-of-print. Hence, the course has been taught primarily from lecture
notes, which are the basis for this book.

Which word best describes the meaning of the underlined word "synonymous" in the
first line?

1) Useful 2) Beautiful 3) Similar 4) Pervasive
Matrix theory —--—--eeeeeeee,

1) has complicated problem statements in mathematics

2) is both practically useful and mathematically beautiful

3) is a generalization of linear algebra with essentially no attractiveness

4) although mathematically beautiful, has limited applications

The term "canonical form" —-eeeeeeeeeee,

1) is useful

2) has no usefulness

3) is inappropriately used in linear algebra

4) is not appreciated in linear algebra

Linear algebra courses at the undergraduate level are -—--------——---- the one at the
graduate level.

1) repeated versions of

2) more applied than

3) less applied than

4) not properly designed as compared to

For applied mathematics graduate students at Virginia, linear algebra --—---—--e-—-- "
1) is taught by using lecture notes

2) is taught too late in the program

3) cannot be taught because appropriate textbooks are not available

4) is taught by experts from engineering disciplines

PASSAGE 3:

The arrival of high-speed digital computers has also played a major role in the
development of the science of decision making. Computers have inspired the
development of larger systems and the coupling of previously separate systems.
thereby resulting in decision and control problems of correspondingly increased
complexity. At the same time. however, computers have revolutionized applied
mathematics and solved many of the complex problems they generated. It is perhaps
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natural that the concept of best or optimal decisions should emerge as the fundamental
approach for formulating decision problems. In this approach a single real quantity,
summarizing the performance or value of a decision, is isolated and optimized (i.e..
either maximized or minimized depending on the situation) by proper selection among
available alternatives. The resulting optimal decision is taken as the solution to the
decision problem. This approach to decision problems has the virtues of simplicity,
preciseness, elegance, and. in many cases, mathematical tractability. It also has
obvious limitations due to the necessity of selecting a single objective by which to
measure results. But optimization has proved its utility as a mode of analysis and is
firmly entrenched in the field of decision making.

26- Computers -—=—--—=eeeeeee,
1) are insignificantly useful for decision making
2) have generated the science for revolutionary thinking
3) caused many complicated problems in applied mathematics
4) play an important role in solving complex problems in applied mathematics

27- The word "alternative' in line 11 means -——----—=eeeeeev,
1) choices 2) subjects 3) objects 4) variations
28-  Optimization --—--==eeeeeeee .

1) has complicated decision making

2) is inappropriate for decision making

3) is utilized in decision making

4) contributes to simplification of complicated problems
29- A solution to a decision problem ----e—eeeeceeee- .

1) may be either optimal or elegant

2) is constructed by solving an optimization problem

3) must be simple and precise but may not be an optimal solution

4) may be constructed by a combination of alternative decisions
30- Optimizing a single objective --=—-m-meemee-- y

1) is meaningless

2) has its own limitations

3) is not proper for decision making

4) is the only approach to decision making
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