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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- I would like to compliment Jaden for the course of action he recommended because |
think it will ----—----- our problem once and for all.
1) sequence 2) speculate 3) signify 4) settle

2-  An e is often expressed as a simile, as in “The football game was like a battle
between gladiators.”
1) endeavor 2) invasion 3) analogy 4) arena

3- Do you know of an alternate route we could take to -- --- having to drive through
the city?
1) circumvent 2) delight in 3) partake of 4) suggest

4- My political science professor presents her lectures in a relaxed manner using -------eauu-
rather than elaborate language.
1) loquacious 2) colloquial 3) literary 4) inflated

5- My uncle, a farmer, is an --—--——- pessimist when he discusses the weather. For
example, if the sun is shining, he’s sure a drought is beginning; if it's raining, he’s sure
his crops will be washed away.
1) initial 2) instant 3) immutable 4) interactive

6- The pharmaceutical company had to --- its advertising claim regarding the
healing power of its new arthritis medicine because research studies clearly indicate the
medicine isn’t effective.

1) repudiate 2) enhance 3) distribute 4) replicate

7-  It's an ---—--—-——- to their friends as to why the couple broke up because they seem
perfect for each other.
1) interference 2) inference 3) alteration 4) enigma

8- Mr. Baker has decided to move to a big city because of a —-ceeeeeee of employment
opportunities in his small hometown.
1) demonstration 2) foundation 3) trace 4) dearth
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9-  There are many good reasons for not smoking, but those having to do with health are

the most %
1) passionate 2) cogent 3) paradoxical 4) accidental
10- -——--—-—- therapy is a psychological approach designed to help individuals change
harmful thought patterns to more constructive ones.
1) Inherent 2) Thoughtful 3) Cognitive 4) Epidemiological

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.

The earliest human artifacts showing evidence of workmanship with an artistic
purpose (11) ==-eemeemen the subject of some debate. It is clear that such workmanship
existed some 40,000 years ago in the Upper Paleolithic era, (12) -==-==n-mv- it is quite
possible that it began earlier. In September 2018, scientists (13) ------remmm- the
discovery of (14) —==eemmeeeen by Homo sapiens, which is estimated to be 73.000 years
old. much earlier than the 43.000-year-old artifacts (15) --=--------- to be the earliest
known modern human drawings found previously.

11- 1)are 2)is 3) has been 4) was
12- 1)as 2) when 3) since 4) although
13- 1) who reported 2) reported 3) having reported  4) to report
14- 1) known drawing the earliest 2) the earliest drawing was known
3) the earliest known drawing 4) known as the earliest drawing
15- 1) that understand 2) understood
3) were understood 4) they are understood

| 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:

Iterative approach. To solve nonlinear problems, iterative methods seem natural.
There are at least two ways to conduct the iteration for IEPs: Newton iterations
and the orthogonal reduction method.

The Newton iterations are conventional Newton methods modified by taking
advantage of matrix properties. We cite the article by Friedland et al. (1986) as
a typical representative work in this area. There are many variations. This class
of methods is fast but converges only locally and requires initial approximations.
In addition. the methods have to be further adapted in the presence of multiple
eigenvalues.

Orthogonal reduction methods include the Lanczos method. The basic idea is to
iteratively approximate eigenvectors by employing some QR-like decompositions and
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then construct an approximate matrix. For the Jacobi inverse eigenvalue problem. this
iteration terminates in a finite number of steps. For other structural constraints, such as
the Toeplitz inverse eigenvalue problem. this iteration is terminated only after some
stopping criteria are met. On the other hand. since this class of methods works directly
with eigenvectors, the case of multiple eigenvalues usually can be easily handled.
Continuous approach. By a continuous method, we mean a procedure that connects
an initial value to the desired solution through a "continuous path" defined by a certain
differential equation. The problem is then unraveled by tracing a specific integral
curve of this differential equation. There are at least three ways to exploit this idea: the
homotopy method, the projected gradient method, and the ASVD flow method.

The homotopy method builds the continuous path between two problems in a
topological space with the hope that the artificial but simpler problem can be deformed
in a continuous (homotopic) way so that at the end it coincides with the original but
harder problem. In this process, the trivial solution to the simpler problem is also
mathematically deformed into a solution to the harder problem. This method has been
attractive for solving general nonlinear systems mainly because of its globally
convergent property. When the homotopy is efficacious, it provides both an existence
proof and a numerical method.

The Lanczos method ----—eeeeeux .

1) is an iterative method

2) is a direct approach for solving IEPs

3) reduces to the conventional Newton method

4) has a slow local rate of convergence

The phrase "stopping criteria” in paragraph 3 is similar in meaning to ------—eeeeeeee,

1) holding rules 2) dropping conditions

3) cancelation rules 4) termination conditions

The Newton iterative approach comprises a class of methods -----cceceeeeee ;

1) being globally convergent

2) having good local convergence properties

3) being fast in the presence of multiple eigenvalues

4) not being effectively useful when multiple eigenvalues arise

Which of the following best describes a projected gradient method?

1) It traverses a continuous path iteratively.

2) It is a numerical approach to solving differential equations.

3) It makes use of a differential equation representing a path towards a solution.

4) It is a continuous approach being globally convergent while not having useful local
convergence properties.

Due to global convergence properties, the homotopy method -----------—— for solving
nonlinear systems.

1) is rarely used 2) is practically improper

3) is effectively appropriated 4) cannot effectively be used

PASSAGE 2:

Classical mathematical analysis — and most of its modern abstract extensions — rests
ultimately on the real numbers. The idea of the real number continuum (i.c., the real
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line) has played a dominant role in much of pure and applied mathematics. For
example. the ordinary and partial differential equations which arise in the physical
sciences are based on the real continuum. Its influence extends beyond the boundaries
of analysis to other branches of mathematics, such as geometry. topology. and algebra.
Yet the intuitive basis of the continuum has always been open to question, whereas the
intuitive basis of the integers has, by and large. been free of doubt. This led nineteenth-
century mathematicians (Cauchy, Weierstrass, Dedekind, and Cantor) to attempt to
"arithmetize" the real number system by establishing its foundation in the integers. At
the turn of the century, the achievements of these mathematicians in this endeavor
were generally regarded as entirely successful. In 1900, Poincare made his oft-quoted
assertion, "Today there remains in analysis only integers and finite or infinite systems
of integers." The equally famous remark of Kronecker, "God made the integers: all the
rest is the work of man." was made in 1886. The supposedly rigorous foundation of the
real continuum required a "theory of sets." and this was developed by Cantor. (A
rational number is an equivalence class of pairs of integers. A real number is a "cut"
separating two sets of rationales.)

Unfortunately, at about the time the continuum was placed on a supposedly firm
foundation, certain paradoxes were discovered in the theory of sets which cast doubt
on the entire development. Although these paradoxes have been eliminated in the
modern theory of sets, one cannot yet say that others will not arise. Furthermore. there
are other objections which, although of a logical nature, are also of practical
importance. In a certain strict technical sense, the continuum is not a constructively
defined set. In fact, only a denumerable set of real numbers is computable by a
machine (e.g.. by a Turing machine). Also, many of the theorems of real analysis are
proved in a nonconstructive manner, e.g., the existence of a point at which a
continuous function on a closed bounded interval assumes its least upper bound is
proved by methods which do not tell us how to construct the point. This has led to a
recent redevelopment of analysis by constructive techniques.

However, analysis based on the continuum (nonconstructive) continues to thrive.
Here we accept the classical real continuum and the nonconstructive theory of real and
complex functions and anchor one end of the numerical analysis bridge to it. Strictly
speaking, the other end should be firmly fixed in the integers and the theory of
recursive functions, since the final results of numerical analysis should be effective (in
the Turing sense) algorithms for digital computers. The practice and theory of
numerical analysis is concerned — in large part — with bridging the gap between
nonconstructive real analysis and constructive discrete mathematics. Fortunately, we
need not bridge the entire gap to provide a useful body of knowledge. We do not have
space to enter into a discussion of the technical questions concerning constructivity in
mathematics.

The word "denumerable" in paragraph 2 is similar in meaning to -—-—emmeeeeev,
1) countable 2) controllable
3) numerical 4) non-numerical
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The real number continuum has played a major role in analysis —----eveuv —

1) has not influenced other areas of mathematics

2) and has been effectively used in some other areas of mathematics

3) and only an appropriate extension of it has been used in physical sciences

4) but has had a limited use in other areas of mathematics

Nowadays, the real number continuum ------eeeeeeee,

1) is effectively computable by a Turing machine

2) still plays an effective role in analysis

3) is constructively defined, in practice

4) is now defined free of doubt, as for the integers, thanks to the investigations made
by mathematicians

The development of constructive algorithms has been made possible by —--—--—eeeeeev,
1) Turing machines 2) discrete mathematics
3) numerical analysis 4) the use of theory of sets due to Cantor

The gap between nonconstructive real analysis and constructive discrete mathematics
---==-= in order to come up with practical algorithms.

1) needs to be entirely bridged

2) has been entirely disregarded

3) needs not to be entirely bridged

4) has been entirely bridged by numerical analysis

PASSAGE 3:

We have studied the low rank circulant approximation problem. For any given real
data matrix, its nearest real circulant approximation can simply be determined from the
average of its diagonal entries. Its nearest lower rank approximation can also be
determined effectively from the truncated singular value decomposition and the fast
Fourier transform. To maintain the circulant structure, to induce a specific lower rank,
and to stay real, however, the conjugate-even structure must be taken into account and
that can substantially change the truncation criteria. We have proposed a fast algorithm
to accomplish all of these objectives, and extensions to the block case with possible
applications to image reconstruction are discussed.

An indispensable task in almost every discipline of science is to analyze certain
data to search for relationships between a set of exogenous and endogenous variables.
The exigencies of such a task become especially strong in this era of information and
digital technologies as massive amounts of data are being generated at almost every
level of application.

It is generally acknowledged that most of the information gathering devices or
methods at present have only finite bandwidth. One thus cannot avoid the fact that the
data collected often are not exact. For example, signals received by antenna arrays
often are contaminated by atmospheric turbulence:; data-bases prepared by document
indexing often are biased by subjective judgment: and even empirical data obtained in
laboratories often do not satisfy intrinsic physical constraints. Before any deductive
sciences can be applied further. it is important to first reconstruct the data matrices so
that the inexactness is reduced while certain feasibility conditions are satisfied.
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Furthermore. in many situations the data observed from complex phenomena
represent the integrated result of several interrelated variables acting together. When
those variables are less precisely defined, the actual information contained in the
original data matrix might be overlapping, fuzzy, and no longer that clear-cut. A
reduced system might provide the same level of fidelity as the original system.

The word "empirical” in paragraph 3 is similar in meaning to --—--—---—--—-- i

1) experimental 2) theoretical 3) unconstrained 4) exact

The observed data corresponding to complex phenomena ------

underlying interrelated variables are vaguely defined.

1) may be used as exact data for a reduced system

2) cannot fit in the original data matrix

3) is deemed to be useless

4) can be considered to be fuzzy

Singular value decomposition and fast Fourier transforms are --——-—-—eeev- an optimal

lower rank approximation.

1) practically used to compute

2) not effective for computing

3) improperly used to construct

4) the only effective tools for computing

Inexactness of data —--eeeeeeeeees,

1) cannot be resolved effectively

2) is not a concern in an empirical study

3) is no obstacle for a scientific application

4) admits a major deterrence in a scientific application

Which of the following statements is correct?

1) Only exact data can be used in any scientific investigation.

2) Empirical data is inappropriate for any deductive science application.

3) Inexactness of data is not a major concern, but the feasibility conditions are ultimately
decisive.

4) Reducing the inexactness of data under the imposed physical conditions can contribute
to a more effective application of any scientific investigation.
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