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PART A: Vocabulary

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

1- It had not rained on the prairic for several months. Because of the drought, the elimate
had hecome very ——-------- .
1) unsicady 2) rigid 3) intense 4) arid

2-  Deserted for six months, the property hbegan to look more like a jungle and less like a
residence—weed grew -------—-- in the front yard.
1) unchecked 2y unjustilicd 3) complicated 4) scanty

3- Can you please --—------- this last part of the lesson for me; I’m not sure [ understood.
|) recapitulate 2) identity 3) postulate 4) recount

4-  Gerry's dissatisfaction with our work was ~-—---—-- in his expression, although he never
criticized us directly.
1) vulnerable 2) bright 3) implicit 4) humble

5-  The world’s ¢oal, oil and gas ------—---- are finite; one day they will run out, so think now
about what you can do to consume less.
1} appliances 2) deposits 3) relics 4) amenities

6-  You are recommended to use mnemonics to help you -—-—--—--- important items of
information.
1) enumerate 2) expose 3) recall 4) withdraw

7-  The lifespan of a mayfly is -----—---—-- , lasting from a few hours to a couple of days.
1) imprecise 2) ephemeral 3) superficial 4) swift

8- Ilis words to the press were deliberately -------------; he didn’t deny the reports but
neither did he confirm them.
1) mutual 2) essential 3) dogmatic 4) equivocal

9-  TTundreds of people had come to see a popular satire, but during the performance a fire
started in the theater, and the audience and actors had to --——--——-- the building
immediately.
1) expel 2) evacuate 3) disperse 4} detach

10- Computers have helped solve some of the mathematical --------— which have puzzled
man for many centuries.
1) conundrumns 2) caprices 3) artifacts 4) chronologies
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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 answer an your answer sheet.

When Newton arrived at Cambridge. the Scientific Revolution of the 17th century was
alrcady in [ull force. The heliocentric view of the universe—theorized by astronomers
Nicolaus Copernicus and Johannes Kepler, (11) ---------- refined by Galileo  was well
known in most European academic circles.

’hilosopher René Descartes had begun to formulate a new concept of nature

{(12) -=mmmmm-- an intricate, impersonal and inert machine. (13} ---------- . like most
universities in Europe, Cambridge was steeped (14) ---------- Aristotelian philosophy
and a view of nature resting on a geocentric view of the universe, {15) ---------- with

nature in qualitative rather than quantitative terms.

11- 1) and was later 2) and later 3) later was 4) which was later
12- 1) like 2) such as 3)as 4) the samc

13- 1) Although 2) As though 3) Because 4y Yel

14- 1)in 2) lor 3) with 4)of

15- 1) dealt 2) dealing 3) by dealing 4) and was dealt

PART C: Reading Comprehension

Directions: Read the following three passages and answer the questions by choosing the hest
choice (1), (2), (3}, or (4). Then mark the correct choice on your answer sheet.

PASSAGE 1:

Perhaps the richest and most exciting area ol application ol the projection theorem is the area
ol siatistical estimation. It appeals in virtually all branches ol science, engineering, and social
science [or the analysis ol experimental data, [or conirol ol sysiems subject 1o random
disturbances, or [or decision making based on incomplete information.

All estimation problems discussed in this chapter are ultimately lormulated as equivalent
minimum norm problems in Ililbert space and are resolved by an appropriale application ol
the projection theorem. This approach has several practical advantages bul limils our
estimation criteria 10 various lorms ol least squares. Al the outsel, however, it should be
pointed oul that there are a number of dilferent least squares estimation procedures which as a
group oller broad (lexibility in problem formulation. The differences lic primarily in the
choice ol oplimality crilerion and in the stalistical assumptions required. In this chapier three
basic forms of least squares estimation are distinguished and examined.

Least squarcs is, of course, only one of several cstablished approaches o estimation
theory, the main alternatives being maximum likelihood and Bayesian techniques. These other
techniques usually require @ complele statistical description ol the problem variables in terms
ol joint probability distribution [unctions, whercas lcast squares requires only means,
variances, and covarianecs. Although a thorough study of estimation theory would cerlainly
include other approaches as well as least squares, we limit our discussion Lo those techniques
that are derived as applications ol the projection theorem. In complicated, multivariable
problems the cquations resulling [rom the other approaches are ofien nonlinear, dilficult 1o
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18-

19-

20-

solve, and impractical 1o implement. It is only when all variables have Gaussian statistics that
these techniques produce lincar cquations, in which case the estimalte is identical with that
oblained by least squares. In many practical situations then, the analyst is foreed by the
complexity ol the problem (o cither assume Gaussian statistics or (0 cmploy a least-squarcs
approach. Since the resulting estimales are identical, which is used is primarily a matter ol
lasle.

Lcast squares ---—--——--—---,

1) has a limited application

2) is cquivalent 1o a minimum norm problem

3) is the only practical approach to estimation theory

4) cannot be used for decision making based on incomplete information

Among several existing approaches to estimation theory, ------—--—--—- a complete statistical
description of the problem variables.

1) only Bayesian technique needs

2) only maximum likelihood techniques need

3) both maximuin likelihood and Bayesian techniques need

4} least squares. maximumn likelihood and Bavesian techniques need

The projection theorem -------------,

1) can be effectively used to solve least squares problems

2) complicales cstimation of ccrlain parameters

3) provides a theoretical [ramework [or cstimation theory

4) cannot be appropriated to estimation theory

Considering (;aussian stafistics for all the variables, the proposcd alternative techniques

1) turn o be impractical

2) may produce nonlinear equations

3) result in the same estimate obtained by least squares

4) produce linear equations, from which an inappropriate estimate may be obtained
The word "resvlved" in paragraph 2 is similar in meaning to ------------- .

1) complicated 2) decided
3) selved again 4) solved iteratively
PASSAGE 2:

To put the idea of polynomial interpolation into a familiar framework, it is well-known.
and perhaps obvious, that there is a unique straight line passing through any two points in the
plane. Thig straight line is (the graph of} the linear, or first-degree. interpolating polynomial
for this data. the coordinates of the two points. In precisely the same way it is easy to show
that there is a unique parabola which passes through any three points: this is the graph of the
quadratic, or second-degree, interpolating polynomial which agrees with the given data. In
general, we will find that there is a unique polynomial of the minimum possible degree n
which agrees with a given function at # — 1 data points, or nodes.

The drawbacks ot this polynomial interpolation approach include the following. If the
number of data points is large, then the degree of the interpolating polynomial will be high
and therefore its evaluation will itself be computationally expensive. Second. few physical
laws are of high-degree polynemial nature, and so the approximating function is likely to
exhibit less stable behavior than the function or phenomenon being approximated, (Note that
high-degree polynomials will often have many turning points, which is again untypical of
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24-
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physical phenomena.) The use of a single interpolation polynomial over a wide range gives
cqual weight to function values distant from the point of interest as it does to thosc at nearby
points.

It is likely to be more [ruitful o use several lower-degree polynomials which ulilize data at
points close to the required one. This is achieved by the various difference schemes which we
will discuss shortly or by the use of spline interpolation. The latter is based on the idea of a
piccewise polynomial which interpolates the complete set of data but which is of low degree
and therefore simple to evaluate in any subrange.

All these approaches and their associaled errors are to be discussed in the next two
chapters. We will see that the problem is often reduced to the necessity ol solving a
(sometimes large) system ol linear equations.

Belore proceeding (o the details of any one interpolation scheme, it is necessary (o point
oul one further difficulty which may arise in practice. Il the data is itsell the result of practical
experiment and therefore subject to its own errors, then it is probably unwise to insist that any
approximation scheme agrees exactly with this crroncous data. This is one of the primary
motivations for the use of approximation algorithms rather than interpolation. The idea here 1s
to find a function whose graph passes close to all the data points without necessarily fitting
any of the data exactly.

There ———--caaeee- interpolating n+1 data points of a given function.
1) is exactly one function

2) is exactly one polynomial

3) are many polynomials of degree less than n

4) is exactly one polynomial of degree at most n

Polynomial interpolation of large number of data points is -----—------- of the interpolating
polynomial.

1) advised due to uniqueness

2) considered to be complicated despite the uniqueness

3) not useful because of the high degree

4) avoided due to the excessive computational requirement

Spline interpolation --------—-—- the complete sct of data.

1) can make usc of low degree polynomials to interpolate

2) making usc ol low degree polynomials, cannot interpolate

3) 1s considered to be a dilferent scheme for interpolating

4) results in polynomials that are simple to evaluale but is inappropriate for
Approximating functions to data are preferred due to ——-—cceaaeeee i

1) crrors in experimental data

2) errors in computational algorithms

3) a high degree of interpolating data

4) a high cost of the interpolating polynomials

Systems of linear equations -------------,

1) introduce errors in solving interpolation problems

2) arise from solving interpolation problems

3) correspond to error estimation in interpolating data

4) result in excessive error for computing interpolating polynomials
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PASSAGE 3:

In our study of geometric modeling, we will make extensive use ol several important
mathematical techniques. The most Important arce: lincar algebra, vectors, matrix methods,
delerminants, sct theory, polynomial interpolation, and numerical approximation. Let us
bricily review some of these.

Perhaps the single most important mathematical device we will use 1s the veetor. We can
think of vectors as conceptual entitics in their own right, because they seem o [it our
geometric intuition of displacement. This is casily obscured il we are limited (o working only
wilh thelr components scparately.

Vectors offer a distinel advanlage over classic analylic geomelry by minimizing our
dependence on a specilic coordinale system. Al the very least, vectors allow us o postpone
the choice of a coordinate system until the later stages of the problem-solving process. Then
we can ollen choose more appropriate coordinates than might have been evident carlier. In
addition, veclors carry inherenl geomelric meaning, such as length and dircction. Vector
operations allow us 1o readily determine perpendicularity or parallelism. These operations
supporl algebraic operations while retaining geometric meaning. Last, but not least, vector
cquations handle several component cqualions at once. Scetion 3.1 presents a review ol
veetors and veclor geomelry.

Next we turn 1o matrix methods. The array of numbers thal makes up a mairix can represent
simply an orderly way ol sloring numbers pertinent (¢ some problem or perhaps a set of
polynomial cquation cocllicients. The rules of matrix algebra define allowable operations on
these arrays.

Another wse of a matrix 18 as an operator. Ilere, the matrix performs a geomelric
transformation on a set of points by operatling on the position vectors that define these points.
The rules ol allowable opcrations arc in turn governed by the rules of matrix algebra. This
nlerpretation of a malrix as a geomelrie operator 15 the loundation of most geomeltric-
modeling compultations.

Since we will encounter determinants in many operations and expressions in this book, it is
a good idea o become reacquainted with their special proper tics.

Now let us look at polynomial miterpolation. A great deal of practical numerical analysis
depends on techniques called numerical interpolation. Tlere, we discover the powerlul but
simple theorem that a straight line can be delined by, and passed through, two points, a conic
curve Lhrough three points, a cubie through four, and so on. We use polynomials [or
inlerpolation, because they can be evaluated, diflerentiated, and integrated casily and in a
finite number ol steps by using just the basic arithmetic eperations of addition, sublraction,
and multiplication.

Veetor is an important mathematical deviee on geometric modeling because of its

1) geometric characteristics

2) representation of various individual entitics

3) utility for lingar algebraic operations

4) representation of a fixed coordinate system

For a matrix as a geometric operator, allowable operations are defined by ------------- :
1) their geometric use

2) rules of matrix algebra

3) algebraic operations on arravs

4) aggregation of rules on vector manipulations
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28- Numerical interpolation makes use of polynomials due to -—-—-ce-eeac .
1) a simple result that a line passes through two points
2) the [act that a conic curve can pass through three points
3) local propetties as piecewise polynomials
4) their ease of computational use
29-  Piecewise interpolating polyvnomials are used to --—----——---- .
1) obtain the global influence of the underlying function
2) remove bad behavior of the underlying function
3) ease the differentiation and integration operations
4y avoid global influence imposed by a single interpolating polynomial
30- Select the word that is closest in meaning to the underlined word, retaining, in the text.
1) dropping 2) tolerating 3) keeping 4) transtorming
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