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PART A: Vocabulary

Dircctions: Choose the word or phrase (1), (2), (3), or (4) that hest completes cach scentence,
Then mark the correct choice on your answer sheet.

- I-——- the argument because I didn’t know enough about the subject.
1) depicied 2) conlronicd 3) dropped 4) broached

2-  Because my hushand is a ——-—-—--- suppaorter of the high school foothall team, he donates
moncy o their organization every year,
1) zealous 2) anomalous 3) receptive 4) successive

3-  Since the journey iy -—---—---- , be sure to bring a first-aid kit.
1) courageous 2) cautious 3) cnormous 4] perilous

4-  The writer's stories appeal to a wide range of people—young and old, --—--—--- and poaor,
literary and nonliterary,
[} economical 2) financial 3) affluent 4) elite

5~ Ilis nostalgic ---—------ of growing up in a small city are comical, though they are perhaps
embellished for comic effect.
1) impacts 2] accounts 3) entertainments 4) bibliographies

6-  On a chilly night, vou might like to curl up by the fircside and ----—--—-- a cup of hot
chocolate while reading one of Thurber’s books.
1) imbibe 2) amalgamaile 3) relieve 4) lascinale

7-  Although Mr. Jackson was -----——-—- , he attempted to be jovial so that his colleagues at
the meceting wouldn’t think there was a problem,
1) unpretentious 2) painstaking 3) apprehensive 4) attentive

8-  Obviously the network is overreacting and engaging in ------—-- when they say “55
million pcople are in danger!” for normal thunderstorms.
1) distinction 2) exaggeration 3) expectation 4} justification

9- My high school biology tcacher loved (0 ---—-ommm- from secicnee into personal ancedotes
about his college adventures.
1) evolved 2) converled 3) reversed 4) digressed

1(- Landing a planc on an aircraft carrier requires a great deal of —————--—- , 4% ¥ou can crash
if you miss the landing zon¢ by ¢ven a little bit,
[} precision 2) innovation 3) superiority 4) variability
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PART B: Cloze Test

Directions: Read the fellowing passage and decide which choice (1), (2), (3), or (4) best fits each

space. Then mark the correct choice on your answer sheet.

For some time now, medical scientists have noted an alarming increase in diseases of
the heart and circulation among people who smoke cigarettes. {11) ---------- in the
bloodstream causes blood vessels to contract. thus {12) -—m-amm-m- circulation, which
eventually leads to hardening of the arteries. (13) ---------- the arteries stffen, less
bloed reaches the brain. and the cnd resull of this slowdown is a cercbral hemorrhage,
commonly (14) ----—m---- Lo as a “stroke”. In addition, (15) --—m-mmm-- rcduces the ability
of the hemoglobin to release oxygen, resulting in shortness of breath.

11- 1) I'he presence of tobacco is found
2) The presence ot tobacco it is found
3) To be found the prescenec of tobacco
4y 1t has been Tound that the presence ol tobaceo

12- 1) slows 2] to slow 3) slowing 43 it slows
13- 1)So 2) As 3) Afterwards 4) Due to
14- 1) referred 2) that referred 3) referring 4) it is referred
15- 1) bloodstream’s tobacco 2) the tebaceo in bleodstream it
3) tobacco in the bloodstream which 4) 1obacco in the bloodstream

PART C: Reading Comprehension

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

FPASSAGE 1:
Number of Steps, Work per Step, and Preconditioning

(raussian elimmation. QR factorization. and most other algorithms of dense linear
algebra [il the lollowing pattern: there are O(m)sleps, cach requiring 0(1112) work,

for a total work estimate of 0(1113). {Of course these figures, especially the second,
may change on a parallel computer.) l'or iterative methods, the same figures still
apply, bul now they represent a typical worst-case behavior, When these methody
succeed. they may do so by reducing one or both ol these [aclors.

We shall sce that the number ol sieps required lor convergence o a satislaclory
precision lvpically depends on speciral properiies ol the mairix A, i the word
"spectral™ is interpreted broadly. For example. the conjugate gradient iteration is
guaranteed to solve a hermitian positive definite system Ax=b quickly if the
eigenvalues of A are ¢lustered well away from the origin, Similarly, the [Langros
ilcration is guaraniced o compule cerlain cigenvalues ol a real hermilian matrix
quickly il those cigenvalues arc well separated [rom the rest of the specirum (and il the
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P amiio (Y+A) o8 = 5l

16-

18-

19-

20-

initial vector that starts the iteration is suitably generic). The analysis of the
convergence rates of these methods is a fascinating study that depends on the
mathematical field of approximations theory. Specifically. the convergence of Krylov
subgpace iterative algorithms iy closely related to problems ol approximation of
[unctions () by polynomials p(z} on subscls ol the real axis or the complex planc.

The work per step in a malrix iteration depends mainly on the structure ol the
matrix and on what advantage is taken of this structure in the x — A x black box.

‘The 1deal iterative method in linear algebra reduces the number of steps from m to

O(1) and the work per step from O(mz) to O{m). reducing the total work from
O(’mg) o O(m). Such extraordinary speedups do oceur in praciical problems, bul a

more (vpical improvement 1s perhaps [rom 0(1113) 10 O(mj_) . In 4 practical large-
scale engineering computation of the mid-1990s. whelk iterative algorithms are
successtul, perhaps a typical result is that they beat direct algorithms by a factor on the
order of 10. As machines got [aster and m gets larger in the fulure, this lactor will
incrcase and ilcrative algorithms will become more important, illustrating the
[undamental law ol computer seience. the [aster the compuler, the greater the
unpoertance of speed of algorithms.

Iterative methods of concern in the first paragraph require a total work ---—--—-—--——-,

1) ol O(m’) 2) of O(m?)

3ol O(m) 4) bigger than O (m3 )

If the Eigen values of the hermitian positive definite matrix A are not clustered around

the origin, then one -—--—--—-—-,

1) cannol expeet solving Ax = b quickly

2) can expect solving Ax =b quickly

3) can quickly proceed 1o the Lanczos ileration

4y cannol make use of the conjugate gradient method cllectively

Starting with a proper vector, if certain cigenvalues of a real hermitian matrix are apart
from the spectrum, then Lanczos method —-----—-—--,

1) can quickly be replaced by conjugate gradient iteration

2) is expected to fail

3) is questionably reliable

4) can be expected to be fast

Choosc and mark the choiec having the word closcst in mcaning to the underlined word
“clustered” in paragraph 2.

1) truneated 2) interchanged 3) ground together  4) rounded

As computers grow to be faster, -——-—-—o—-,

1) direct algorithms surpass iterative algorithins

2) iterative algorithms lose their importance

3) the speed of algorithm is of no importance

4y the speed ol algorithms turns (o be more important
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22-

PASSAGE 2;
Motivation

During the past twenty vears mathematics and engineering have been increasingly
directed towards problems of decision making in physical or organizational systems.
This trend has been inspired primarily by the significant economic benefits which
often result from a proper decision concerning the distribution of expensive resources,
and by the repeated demonstration that such problems can be realistically Tormulated
and mathematically analyvzed Lo oblain good decisions.

The arrival ol high-speed digital compuicrs has also playved a major role in the
development ol the science ol decision making. Computers have inspired the
development of larger svstems and the coupling of previously separate svstemns,
thereby resulting in decision and control problems of correspondingly increased
complexity, At the same time, however, computers have revolutionized applied
mathemaltics and solved many of the complex problems they gencrated.

Il 15 perhaps natural that the coneept of best or optimal decisions should cmerge as
the fundamental approach tor fonmulating 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 10 the decision problem, This approach 1o decision problems has the virlues of
simplicity, preciscness, clegance, and, in many cascs, mathematical tractability. It also
has obvious limitations duc Lo the necessity ol sclecling a single objective by which o
measure results. But optimization has proved its utility as a mode of analysis and is
firmly entrenched in the field of decision making.

Much of the classical theory of optimization, motivated primarily by problems of
physics, is associaled wilh grcal mathcmaticians: Gauss. Lagrange, Luler, the
Bernoulis, ¢le. During the recent development of oplimization in decision problems.,
the classical techniques have been reexamined, extended. sometimes rediscovered. and
applied to problems having quite different origins than those responsible for their
earlier development. New 1insights have been obtained and new techniques have been
discovered. 'The computer has rendered many techniques obsolete while making other
previously impractical methods [easible and clficient, These recent developments in
oplimizalion have been made by mathematicians, syslem cnginecrs. cconomisls,
operations researchers, statisticians. numerical analysts, and others in a host of
different fields.

—-—--——-—-- have driven mathematics towards decision making problems.

1) Monetary gains 2) Mathematical insights
3) Mathematical elegance 4) Organizational systems
The availability of computers created ---—--—--—---,

I) critical complexity issucs for problem solving

2y a significant rele for decision making

3) an opportunity [or development ol scientilic decision muking problems

4) a tremendous capability lor applicd mathematics o solve complicated problems
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An optimal quanfity ------------- '

1) is considered to be an improper selection

2) serves as a measure of the merit of a degision

3) .being isolaled, has no mathematical significance

4) may turn lo disrcgard morc proper alicrnatives

Select and mark the best choice for the meaning of the underlined word “preciseness” in
paragraph 3,

1} exactness 2) generality 3) decidability 4} acceptability
The computer ------—-----—-,

1) has redirceted the attention Irom problem ol physics Lo other disciplines

2) has created many methods 1o be practical

3) has turned supposed impractical methods to be practical

4) enabled mathematicians to follow classical developiments

PASSAGE 3:
SUMMARY

We shall be concermed with theoretical models in which probabilities enter as free
paramciers in much the same way as masscs in mechanics, They are applied in many
and variable ways., The technique ol applicaiions and the intuition develop with the
theory.

This is the standard procedure accepted and fruitful in other mathematical
disciplines. No alternative has been devised which could conceivably fill the manifold
needs and requirements of all branches of the growing entity called probability theory
and 1ts applications.

We may [airly lament that intuitive probability is insullicient lor scicntilic
purposes, but it is a historical tact. In example I, {6.b), we shall discuss random
distributions of particles in compartiments. The appropriate, or "natural," probability
distribution seemed perfectly clear to everyvone and has been accepted without
hesitation by physicists. 1t tumed out, however, that phvsical particles arc not trained
in hurman common senyge, and the "natural” (or Beltzmann) distribution has 1o be given
up lor the Cinsicin —Bosc distribution in some cascs, [or the Fermi-Dirae disiribution
in others. No intuitive argument has been offered why photons should behave
differently from protons and why they do not obey the "a priori™ laws. If a justification
could now be found, it weuld only show that intuition develops with theory, Al any
rale. cven [or applications [reedom and Lexibility arc esscntial, and il would be
pernicious to fetter the theory to fixed poles.

[t has alse heen claimed that the modern theory of probability 1s too abstract and
too general to be useful. This is the battle cry once raised by practical-minded people
against Maxwell's lield theory, The argument could be countered by pointing o the
unexpected new applications opened by the absiract theory ol stochastic processes, or
Lo the new insights ollered by the modern [uctuation theory which once more belies
intuition and is leading to a revision of practical attitudes. However, the discussion is
useless; it is too easy to condemn. Only vesterday the practical things of today were
decried as impractical. and the theories which will be practical tomorrow will always
be branded as valueless games by the practical men of today.
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26- The modern theory of probability is ------mmmeee .
1) decided to be nseless
2) impractical, like Maxwell's ficld theory
3) linding its praciical signilicance

1) lacks intuitive interpretations
2) has been applied in a variety of ways
3) has found a limited application
4) has a limited application, like mass in mochanics
28- Intuitive probability —--------—--,
1) is deemed Lo be useless
2) s found to be insufficient
3) has found no practical applications
4} has shown to be adequate tor scientific purposes
29- Choose and mark the choice that is closest in meaning to the underlined word
“cssential® in paragraph 3.
1) reversible 2) inmaterial 3) controversial 4} fundamental
3}- Photons and protons —--—--—---——,
1) behave differently, even though intuitive argument has not been provided
2) arc intuitively argued 1o behave similarly
3) behave dillerentily, as obscrved by massive experimentations
4) obey ¥a prior” laws
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