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PART A: Vocabulary

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

7.

10-

Working on the assembly line was ----———- work because I did the same thing hour after
hour.

1} efficacious 2) monotonous 3) momentous 4) erroneous

People are guilty of ---——- when they make judgments before they know all of the facts.
1} illusion 2) arrogance 3) avarice 4) prejudice

Justin ----——- himself from the embarrassing situation by pretending he had to make a
telephone call.

1) extricated 2) extracted 3) exposed 4) expelled

He was accused of manipulating the financial records to cover his —————-,

1) suspicion 2) scrutiny 3) fraud 4) paradox

Since the jungle was ————-, we had to find an alternate route to the village.

1) permanent 2) vulnerable 3) redundant 4) impenetrable
Management refused to ---———- the union’s demands, so a strike costly to both sides
occurred.

1) capitulate to 2) withdraw from  3) impose on 4) grump about

We had nothing in common, but despite our -——-——- backgrounds and interests, my new
roommate and I became good friends by the end of the semester.

I} comprehensive 2} conscious 3) heterogeneous  4) haphazard
Megan's foreboding about going to class turned out to be --——-- as the instructor gave a
surprise test for which she was completely unprepared.

1) qualified 2) justified 3) perplexed 4) wholehearted

If she had known how much of an ---——— her student debt would be, she would have
found a different way to finance her education.

1) application 2) encumbrance 3) immunity 4) optimism

The mechanic examined the engine carefully but said he was not able to —-—- the
cause of the problem.

1} pinpoint 2) derive 3) acquire 4) escalate

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.

Horticulture has a very long history. The study and science of horticulture dates all the
way back to the times of Cyrus the Great of ancient Persia, and has been going on
(11) =mmmmmemeee . with present-day horticultunists such as Freeman S, Howlett and Luther
Burbank. The practice of horticulture can be retraced for (12) -——-—--=- . The cultivation
of taro and yam in Papua New Guinea dates back (13) —--—-—-- at least 69506440
cal BP. The origins of horticulture (14) --—-m———- in the transition of human
communities from nomadic hunter-gatherers to  sedentary  or  semi-sedentary
horticultural commumities, (15) ==—e-eanenus a variety of crops on a small scale around
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their dwellings or in specialized plots visited occasionally during migrations from one
area to the next.

11- 1) ever since 2) yet 3) that far 4) still
12- 1) many thousands years 2) many thousands of years
3) years of many thousands 4) many years of thousands
13- 1) from 2) for 3)in 4)to
14- 1) are laid 2) lay 3) lie 4) are lving
15- 1) cultivating 2) cultivated 3) that cultivated 4) to cultivate

Part C. Reading Comprehension

Directions: Read the following three passages and choose the best choice (1), (2), (3) or (4).
Then mark it on your answer sheet.

PASSAGE 1:

The modern theory of optimization in normed linear space is largely centered about
the interrelations between a space and its corresponding dual-—the space consisting of
all continuous linear functionals on the original space. In this chapter we consider the
general construction of dual spaces, give some examples, and develop the most
important theorem in this book—the Hahn-Banach theorem.

In the remainder of the book we witness the interplay between a normed space and
its dual in a number of distinet situations. Dual space plays a role analogous to the
mner product m Hilbert space; by suitable imnterpretation we can develop results
extending the projection theorem solution of minimum norm problems to arbitrary
normed linear spaces. Dual space provides the setting for an optimization problem
"dual” to a given problem in the original (primal) space in the sense that if one of these
problems is a minimization problem, the other is a maximization problem. The two
problems are equivalent in the sense that the optimal values of objective functions are
equal and solution of either problem leads to solution of the other. Dual space 1s also
essential for the development of the concept of a gradient, which is basic for the
variational analysis of optimization problems., And finally, dual spaces provide the
setting for Lagrange multipliers, fundamental for a study of constrained optimization
problems.

Our approach in this chapter is largely geometric. To make precise mathematical
statements, however, it is necessary to translate these geometric concepts into concrete
algebraic relations. In this chapter we follow two paths to a final set of algebraic
results by considering two different geometrical viewpoints, corresponding to two
versions of the Hahn-Banach theorem. The first viewpoint parallels the development
of the projection theorem, while the second is based on the idea of separating convex
sets with hyperplanes.
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17-

18-

19-

20-

Which of the following statements is true about the Hahn-Banach theorem?

1) It has no geometric interpretation.

2) It relates to optimization on a certain space.

3) It has no relation to the projection theorem.

4) It has no relation to separating convex sets with hyperplanes.

Which of the following is closest in meaning to the underlined word "separating” in the
passage?

1) Augmenting 2) Encircling 3) Joining 4) Setting apart
A minimization problem ---—————--

I} can be solved through solving a dua] problem

2) cannot be approached through the concept of duality

3) can only be solved by projection onto a Hilbert space

4) can only be solved by projection onto a Banach space

Dual space -———---—-- — Lagrange multipliers.

1) complicates the interpretation of 2) removes the need for

3) facilitates the introduction of 4) misappropriates the

The inner product in Hilbert space -=------—-- -

1) is the space used for maximization 2) has removed the need for dual space
3) has similarities with dual space 4) 15 the space used for mimimization
PASSAGE 2:

A multistage process is characterized by a certain number of parameters. which are
called the state varables. In other words, the values of the state variables at each stage
fully describe the status of the process at that stage. A combination of the values of the
state variables 1s called a state of the process. For example, m the machine-shop
problem, the state variable is the number of machines that are in working order. Also.
consider the problem of making daily assignment of men and women workers to
perform a certain number of jobs, some of which are open only to men and some of
which are open only to women. The state variables are then the numbers of men and
women who report to work on each day.

A multistage process is said to be Markowvian, if at any stage the behavior of the
process depends solely on the current values of the state variables. For example, in the
machine-shop problem, the operation of the shop depends solely on the number of
machines that are in working order in each week. Throughout our discussion, a
multistage process shall be understood to be Markovian, unless otherwise specified. At
each stage of a multistage process, a decision is a choice among a certain number of
possible actions. The number of alternative actions can be either fimite or infinite. In
the machine-shop problem, the decision we have to make each week is the number of
machines to be assigned to product A The quantity to be optimized in a decision
problem is called the objective finction. Clearly, this function in the machine-shop
problem is the total profit in the three-week period. A decision at each stage not only
affects the value of the objective function, but also determines the values of the state
variables at the subsequent stage. In the machine-shop problem, the decision on the
number of machines to be assigned to each of the two products not only atfects the
total profit, but also determines the number of usable machines for the subsequent
week. Since the process is Markovian, a decision at each stage can be made solely on
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21-

23-

24-

25-

the basis of the values of the state variables. In a multistage decision problem, a policy
is any rule for making a decision at each of the stages that yields an allowable
sequence of decisions. For example, in the machine-shop problem, a policy consists of
the numbers of machines to be assigned to product A in each of the first, second, and
third weeks. An optimal policy 1s one which optimizes the objective function.

Which of the followings is true about a Markovian process?
1) Some state variables may be undefined at some stages.
2) Only an optional policy can be achieved.
3) At any stage. only an optimal decision can be made.
4) The state of the process is the only determinant of its behavior.
Which of the following is closest in meaning to the underlined word "yields"?
1) Specifies 2) Disregards 3) Distinguishes 4) Involves
A decision at a stage ---—--——-—--
1) determines only the values of the state variables at the subsequent stage
2) has an effect on the values of the objection function
3) can only be made optimally
4) has no relation to an optimal policy
Which of the following statements best describes an optimal policy?
1} Any rule giving the best values of the objective function,
2) One which provides optimal decision at each stage.
3) Any rule for provision of allowable sequence of decisions.
4) Any set of rules for making decisive decisions at various stages.
In a decision, =——=====s—--
1) only an optimal ch::m:e is allowed
2} an infinite choce of alternative actions can be made at the expense of losing optimality
3) only a finite number of actions can be made
4) there may be a limited or an unlimited number of actions to be made

PASSAGE 3:

Perhaps the richest and most exciting area of application of the projection theorem is
the arca of statistical estimation. It appears in virtually all branches of science,
engineering, and social science for the analysis of experimental data, for control of
systems subject to random disturbances, or for decision making based on incomplete
mformation.

All estimation problems discussed in this chapter are ultimately formulated as
equivalent mumimum norm problems m Hilbert space and are resolved by an
appropriate application of the projection theorem. This approach has several practical
advantages but limits our estimation criteria to various forms of least squares. At the
outset, however, it should be pointed out that there are a number of different least-
squares estimation procedures which as a group offer broad flexibility in problem
formulation. The differences lie primarily in the choice or optimality criterion and in
the statistical assumptions required. In this chapter three basic forms of least-squares
estimation are distinguished and examined.

Least squares is, of course, only one of several established approaches to estimation
theory, the main alternatives being maximum likelihood and Bayesian techniques.
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26-

13-

29-

30-

These other techniques usually require a complete statistical description of the
problem variables in terms of joint probability distribution functions, whereas least
squares requires only means, variances. and covariances. Although a thorough study of
estimation theory would certainly include other approaches as well as least squares, we
limit our discussion to those techniques that are derived as applications of the
projection theorem. In complicated, multivariable problems the equations resulting
from the other approaches are often nonlinear, difficult to solve, and impractical to
implement. It is only when all varables have Gaussian statistics that these techmques
produce linear equations, in which case the estimates are identical with that obtained
by least squares. In many practical situations then, the analyst i1s forced by the
complexity of the problem to either assume Gaussian statistics or to employ a least-
squares approach. Since the resulting estimates are identical, which is used is primarily
a matter of taste.

Which of the following is closest in meaning to the word "flexibility"” in paragraph 2?
1) Complexity 2) Tractability
3) Restriction 4) Evaluation
The projection theorem ---------—---- v
1) 15 mappropriate for estimation problems
2) is not suitably stated for problems defined over a Hilbert space
3) can be applied to minimum norm problems
4} is not effectively applicable to minimum norm problems
Least squares, maximum likelihood and Bayesian technigues are -——-———-- z
1) the only approaches to estimation theory
2) among the many approaches to statistical estimation
3) unsatisfactory approaches to statistical estimation
4) all instances of the projection theorem
For multivariate problems, the resulting equations ———------- -
1) are impractical
2) are always nonlinear
3) may be nonlinear but can easily be solved
4) can be linear if variables have proper statistics
The complexity of a problem ------—-——- -
1) imposes no difficulty for the least squares approach
2) makes Gaussian statistics useless
3) makes the least squares approach inappropriate
4) makes estimation ineffective
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