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PART A: Vocabulary

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

I-  Some vegetarians are not just indifferent to meat; they have a/an --- toward it.
1) immorality 2) tendency 3) antipathy 4) commitment

2- A recent study shows that the prevalence and sometimes misuse of cell phones and
computers has led to a/an -——-------- in some people about the benefits of technology.
1) ambivalence 2) distinction 3) encouragement  4) compromise

3- My niece has a -=-=—--—-- imagination. She can turn a tree and a stick into a castle and a
wand and spend hours in her fairy kingdom.

1) vacuous 2) vivid 3) cyclical 4) careless
4-  The singer's mellifluous voice kept the audience --—---—-—-- for two hours.
1) disputed 2) disregarded 3) frustrated 4) enchanted

5-  His family, relatives, and friends still cling to the hope that Jeff will someday
himself from the destructive hole he now finds himself in.

1) evade 2) prevent 3) deprive 4) extricate

6- Logan has been working long hours, but that is no excuse for him to be ------eeeeev to
customers,
1) ingenious 2) intimate 3) discourteous 4) redundant

7-  Although he was found ------------, he continued to assert that he was innocent and had
been falsely indicted.
1) critical 2) guilty 3) problematic 4) gloomy

8- The old sailor's skin had become wrinkled and -- --- from years of being out in the
sun and the wind.
1) desiccated 2) emerged 3) intensified 4) exposed

9-  The promoters conducted a survey to study the --- of the project before investing
their money in it.
1) impression 2) visibility 3) feasibility 4) preparation
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10- That is t00 —-—eeeeemm an explanation for this strange phenomenon—I am sure there's
something more complex at work.
1) simplistic 2) lengthy 3) profound 4) initial

PART B: Cloze Test

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.

Some researchers investigated the effect of listening to music by Mozart (11) -=----- ----
spatial reasoning, and the results were published in Nafwre. They gave research
participants one of three standard tests of abstract spatial reasoning (12) ~==seee-aeme
each of three listening conditions: the Sonata for Two Pianos in D major, K. 448 by
Mozart, verbal relaxation instructions, and (13) ==-==--——---. They found a temporary
enhancement of spatial-reasoning, (14) ----- spatial-reasoning subtasks of the
Stanford-Binet 1Q test. Rauscher et al. show that (15) ~=-—aneeem- the music condition is
only temporary.

11- 1)in 2) for 3)of 4) on
12- 1) having experienced 2) after they had experienced
3) to be experiencing 4) to experience
13- 1)silence 2) was silent 3) there was silent  4) of silence
14- 1) then measured 2) that was measured
3) as measured by 4) to be measuring

15- 1) the effect of the enhancement of
2) the enhancing effect of
3) enhances the effect of
4) is enhanced by

| PART C: Reading Comprehension

Directions: Read the following three passages and answer each question by marking the best
choice (1), (2), (3) or (4) on your answer sheet.

PASSAGE I

Perhaps the richest and most exciting area of application of the projection theorem is
the area 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
information.

All estimation problems discussed in this chapter are ultimately formulated as
equivalent minimum norm problems in Hilbert space and are resolved by an
appropriate application of the projection theorem. This approach has several practical
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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 of optimality criterion and in
the statistical assumptions required.

[.east squares is, of course, only one of several established approaches to estimation
theory, the main alternatives being maximum likelihood and Bayesian techniques.
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 variables have Gaussian statistics that these techniques
produce linear equations, in which case the estimate is identical with that obtained by
least squares. In many practical situations then, the analyst is 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.

The projection theorem —=---eeeeeee,

1) is applicable only when the available data is complete

2) serves as a virtual tool to solve scientific problems

3) is used when random disturbance of experimental data is used

4) is used to make decision when the available information may not be complete

Estimation theory ------—-—-,

1) provides an alternative approach to solve the maximum likelihood problem

2) can only be addressed by a least squares formulation

3) can be addressed by techniques using joint probability distribution functions

4) provides a useful tool for evaluating the effectiveness of maximum likelihood and
Bayesian techniques

The choice of optimality criterion and the used statistical assumptions —----—-=-,

1) are irrelevant to the least squares model

2) may cause the projection theorem to be ineffective

3) leads to a particular least squares estimation

4) may make the least squares approach to be inappropriate

The estimate by various approaches is identical if -,

1) the problem is not multivariable

2) joint probability distributions are not used

3) all the variables have Gaussian statistics

4) a complete statistical distribution of the problem variables is used
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The minimum norm problem in a Hilbert space as an estimation problem ---—--—--—- "
1) may be addressed by several alternative approaches

2) can only be resolved by a least squares approach

3) is a hard problem to solve due to inappropriateness of the projection theorem

4) is solved by a direct application of the projection theorem

PASSAGE 2:

In comparison with facsimile, which has become very popular in recent years, electronic
mail is more economical. has the flexibility advantages above, and is in principle more
convenient for data already stored in a computer. Facsimile is far more convenient for data
in hard-copy form (since the hard copy is fed directly into the facsimile machine). It
appears clear, however, that the recent popularity of facsimile is due to the faet that it is
relatively hassle-free, especially for the occasional or uninitiated user. Unfortunately.,
electronic mail. and more generally computer communication, despite all the cant about
user friendliness. is  full of hassles and pitfalls for the occasional or uninitiated user.

There is a similar comparison of clectronic mail with voice telephone service.
Voice service, in conjunction with an answering machine or voice mail service, in
principle has  most of the flexibility of electronic mail except for the ability to print a
permanent record of a message. Voice. of course. has the additional advantage of
immediate two-way interaction and of nonlinguistic communication via inflection and
tone. Voice communication is more expensive, but requires only a telephone rather
than a telephone plus computer.

As a final application, one might want to use a remote computer system for some
computational task. This could happen as a means of load sharing if the local computer
is overutilized. It could also arise if there is no local computer, if the local computer is
inoperational. or the remote computer is better suited to the given task. Important
special cases of the latter are very large problems that require supercomputers. These
problems frequently require massive amounts of communication, particularly when the
output is in high resolution graphic form. Present-day networks, with their limited link
speeds, are often inadequate for these tasks. There are also "real-time" computational
tasks in which the computer system must respond to inputs within some maximum
delay. If such a task is too large for the local computer, it might be handled by a
remote supercomputer or by a number of remote computers working together. Present-
day networks are also often inadequate for the communication needs of these tasks.

The popularity of facsimile is due to its -——eeeeeeeee,

1) inexpensiveness 2) communication speed

3) general purposefulness 4) convenience of use by beginners
Electronic mail ------------ voice telephone service.

1) has the same cost as 2) is less expensive than

3) is more expensive than 4) is not comparable to
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23- The word "occasional"” in paragraph 1 is similar in meaning to --------— -
1) infrequent 2) unprofessional
3) articulate 4) learned
24- Remote computer Systems =—--e-eeeeee,

25-

1) are not needed for load sharing tasks

2) are needed only for processing high resolution graphic outputs

3) have produced a number of unnecessary complications

4) are needed as a supplement to local computer systems to handle some possible
inadequacies

For tasks in which a response to the input is required within a limited time, --------e--- .

1) remote processing may not be helpful

2) a local computer may turn to be inadequate

3) present-day networks make use of high-speed links

4) remote processing may be used appropriately

PASSAGE 3:

Solving an IEP can generally be regarded as solving a nonlinear algebraic system. It is
not surprising that many existing computational techniques can be applied to solve an
IEP. However, because IEPs also involve matrices, there are more matrix structures
and properties that can be and should be exploited. We have found from the literature
that current numerical procedures for solving 1EPs can roughly be classified into three
categories. These are:

1. direct approach,
2. iterative approach,
3. continuous approach.

Thus far, we know of no superlative method, whose performance is clearly superior to
all others. Rather, it is often the case that a certain method should be specifically
tailored to fit a certain problem.

Direct approach. By a direct method, we mean a procedure through which a
solution to an IEP can be found in finitely many arithmetic operations. It might be
surprising that, for nonlinear systems such as IEPs, such a method could ever exist.
However. most IEPs with Jacobi structure can be solved by the Lanczos method that
terminates in finitely many steps. The paper by Boley and Golub (1987) offers a good
survey of this method.

In fact, it is also the primary concern in the paper by Ikramov and Chugunov
(2000) who search for upper bounds on the number of prescribed entries so that a
matrix with these prescribed entries and a prescribed spectrum could be completed by
finite rational methods. By a rational method, we refer to any procedure that uses only
arithmetic operations of the field over which the problem is considered. As such, a
rational algorithm can employ exact arithmetic, say, using the computer algebra
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package MAPLE, to complete the construction  of a matrix. At present, the bound on
the maximal allowable number of prescribed entries in such a PEIEP appears to have
been set by the Hershkowitz theorem (Hershkowitz, 1978), beyond which no existence
theory is available and no direct method is known to work. However, this lack of an
existence theory does not mean that no other numerical methods can be employed to
find a solution.

Many classical results in matrix theory proved by mathematical induction may be
regarded as constructible by a direct method. With advance in today's programming
languages that allow a subprogram to invoke itself recursively. traditional induction proof
can be transformed into a recursive algorithm which terminates in finitely many steps.

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

1) adapted

2) decomposed

3) transformed

4) decoupled

There are many computational techniques for solving nonlinear algebraic systems,

------- approach exists for solving certain 1EPs.

1) but no direct 2) and a direet

3) but no iterative 4) but no continuous

A direet approach for solving the IEP has been developed due to -

1) the employment of the Lanczos method

2) the Jacobi structure of the problem

3) work presented by Boley and Golub

4) use of a nonlinear algebraic system

A method using only finitely many arithmetic operations of the field of concern in order

to arrive at a solution —----e-ecum,

1) cannot be developed

2) is always at hand when MAPLE is used

3) can always be developed regardless of the structure of the problem

4) is at hand if the number of prescribed entries in a related matrix is limited to a
certain extent

The word "invoke" in the last paragraph is similar in meaning to -—----------,

1) call 2) transform

3) construct 4) induce
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