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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 correct choice on your answer sheet

1-  The police only believed me after an eyewitness -—-—--—- my account of the accident,
1) displayed 2) constituted 3) corroborated 47 suspecled

2-  The plan is to vur -—----—-- advantage; we will all benefit greatly from it.
1) concurrent 2) mutual 3) devoted 4) involved

3-  Owr organization is committed to pursning its aims through peaceful =mamamemaa . We totally
reject violence as a means of political change.
1) means 2) mstruments 3) devices 4) gadgets

4-  All parents receive a hooklet which ---------- the school’s aims and objectives heforc their
children start their first term.
1) clarifies 2) injects 3) conducts 4) notities

3-  Increasing the state pension is a ---------- aim, but 1 don’t think the country can afford it.
1) redundant 2) diverse 3) llexible 47 laudable

6-  The primary aim in sumo wrestling is to knock your -------—-- right out of the ring!
1) protagonist 2) opponent 3) referee 4) beneficiary

7-  The cost of the damage caused by the oil --———--- will he around S2000 million.
1) spill 2) guilt 3) demerit 4) exient

8  Most of us ———-——- when we hear that many children spend more time watching TV
than they spend in school, 1t°s a rather scary thought,
1) withdraw 2) retreal 3) recoil 4) regress

9-  Even though he isn’t enrolled right now, Calvin says he will go to eollege -----——---- !
|} creatively 2) delicately 3) sentimentally 4} eventually

13-  Youshounld aveid driving during the snowstorm hecausc the icy roads are -—--——--—-,
1) superlicial 2) [rigid 3) perilous 4) cautious

PART B: Cloze Test

Dircctions: Head the following passage and decide which cheice (1), (2), (3), or (4) best fits cach
space. Then mark the correct choice on your answer sheet.

When it comes to visually identifying a work of art. there is no single set of values or
aesthetic traits. A Baroque painting will not necessarily (11) ----—--------- much with a
conlcmporary perlormance picee, but they arc both considercd art.



(12} ———----—— th¢ scemingly indefinable nature ol art, there have always cexisted
certain formal guidelines for its aesthetic judgment and analysis. Formalism 15 a concept
in art theory (13) —--—-------- an artwork’s artistic value is determined solely by its form, or
the way (14) ——---—————_ Formalism cvaluates works on a purcly visual level, (13) --——--
medium and compositional elements as opposed to any reference to realism, context, or
content.

11- 1) share 2) be sharing 3) have shared 43 be shared
12- 1) Although 2) Despile 3) Regardless 4) However
13- 1)that 2) thatin it 3) which 4} in which

14- 1) of it made 2) made 3) how 1t is made 4) it is made
15- D)arc considered  2) considers 3) considering 4) and considcr

PART C: Reading Comprechension

Directions: Kead the following three passages and answer the guestions hy choosing the
best choice (1}, (2}, (3), or (4). Then mark the correct choice on yvour answer sheet.

PASSAGE I:
ADDRESSING

An applications program, with associated control software, resident in a node of a
nclwork sending a message (o a program ¢lsewhere in (the network may or may nol
know in which node the destination program is resideni. To be more specilie, a node is
ablc 10 address a message o another physical node or o a logical node, a program
resident in a node somewhere in the network.

Physical addressing of a message may be to a node dedicated entirely to a specific
application or it may be to a node with several applications resident. In the first case,
the physical node address is sulTicient; in the second case, the physical node address
plus the program identilication is necessary. We  would cxpect  dedicated
unprogramined nodes to exist largely in RIE sitvations and in laborartory/industrial
data acquisition/feedback control situations. Alternatively we would expect physically
addressed multiprogrammed nodes to be somewhat more general-purepose and larger,
and to contain some kind of an operating system that receives the message and routes
it 1o the proper program within its control. Note the resemblance of the operaling
system performing this messag-routing function to the switch in a switched network.
The time-intrleaved (multiplexed) programs ot the multiprogrammed network node are
equivalent to nodes with the operating system serving the function of a message
switcher {in addition to its other functions).

[ogical or virlual addressing of a megsage 1% always o a program presumced Lo be
resident in some node {unknown 1o the sender) ol the network. 117 the destination
process 1s resident in a mulliprogrammed node, that node has a physical address and N
logical addresses {where N is the extent of multiprogramming). If the destination
program (process} occuplies a dedicated uniprogrammed node. that node has only two
identifiers, a logical address (N=1) and a physical address.
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In the network case without a branch {both switched and not switched), each
physical node must he able to recognize logical message identifiers as its own and
accept the associated message. Although the implied nodal intelligence 1s somewhat
higher, this requirement 1s not extreme, and a workable sysiem employing logical
and/or physical message addressing in a multidrop ling or loop nelwork iy practical.
The Disiributed Computer System of the University of Calilornia at Irvine docs allow
logical process addressing.

In the branched-network case, including all hierarchical network. it is necessary (to
avold line congestion due to message broadcasting over all lines) for the switch to be
able to determine the proper physical route for the message. Since this requires a prior
knowledge of the physical address, the switch must contain a current mapping of
logical-lo-physical addresses or restriet the network to physical addressing. In essence,
logical addressing in branched and hierarchical networks implies a network manager
and greatly increases the control complexity of the network. Nevertheless, it is
anticipated that some form of a network or subnetwork manager will be employed in
many instances, eéven in the absence of logical (virtual) message addressing.

Physical addressing of a message ----—--—--,

1) cannot be made without program identification

2) always requires the physical node address

3) can only be made to a node with a single application

4) can only be madc 1o a node containing several programs

In logical or virtual addressing of a message to a program, ----—--—---- .

1) the sender only needs a virtval address

2) the program is always associated with a logical address

3) the sender has no need for program identification

4) the sender must always know the location of the node in which the program resides
An application program --------— of the destination program receiving a message,
1) may noi know the location

2) must always know the location

3) never needs to know the location

4) can be associated with control softwares

Mark the choice giving the word closest in meaning to the underlined word “identifiers”
in paragraph 4.

1) developers 2) endeavors 3) recognizers 4} procedures
A network manager ----—----,

1y complicales the control process

2) removes the need for logical addressing

3) enlorces the use ol logical addressing

4) may be used, regardless of logical addressing

PASSAGE 2:

PRACTICAL DIFFERENCES BETWEEN SPLINES AND CUBIC HERMITES

(riven a specific data set to interpolate. a few general guidelines can be suggested for
deciding between these two similar pricewise polynomial interpolations. Of course, if
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smoothness of the second derivative 1s required then splines are selected, but usually
this is not demanded explicitly. For "nice” data sets there s little qualitative difference
between the two interpolants. But it is sometimes possible to notice that the cubic
Iermite 1s less smooth, To obtain a spline we must solve a sysiem ol equalions [or the
cocllicicnts. This is [ast ay mentioned above, but the system must be set up and the
lime and ellort required should be considered. An llermile cubic interpolant is also
detined by coetficients, but these are obtained without solving a linear system. Usually
though, the choice between spline or Hermite cubic interpolation does not depend
upen the amount of work to compute the d; 'Lhis is because in practical problems the
resulting piecewi ic is evaluated at many points and this is the most significant
part of the total work. Of course, the ¢valuation time is exaetly the same for a spling as
[or an Hermile cubie. 11 the derivatives of the interpolant or model are known then
these may be easily incorporated into the Hermite cubic but not easily into the spline.
unless the derivatives occur at the endpoints. If the derivatives are not known then
varionus estimates of them can be computed and used; effort is required here too.

As we have seen, every spline 13 underdetermined by the requirements of
interpolation; extra information must be supplied. All too olien programs lor spline
intcrpolation do not allow the uscr 1o supply this and onc may be led o believe that it 1s
nol necessary. Rather, the code has buill in specilic assumplions; d nalural spline is the
easiest choice, but others are possible too. For example. a program may estimate first
derivatives at the two ends from the data and use these for d; and d,. When not required
to give any extra conditions, the user should be alert to study the program
documentation to discover wich defaults are being uscd.

A Hermite cnbic interplant ——--—---- :

1} is often sincother than a spline

2} cannot incorporate second derivative information

3) can easily accommodate a model with known derivatives

4y requires ¢xcessive compuling ¢flort 10 be constructed

[n general, it is expected —-—-—-- §

1) an Hermite cubic interplant to be discontinuous

2) an Hermite cubic interpolaut to be smoother than a spline

3) a spline to be smoother than an lermite cubic interplant

4) i0 have morc compuling cliTort [or construction ol an llermiie cubic interpolant than
4 spline

A spling -——-—--—-- ¢

1) is always preferred to an Hermite cubic interpelant

2} is not chosen when derivatives at the endpoints are to be set

3) is not prelerred because its construction requires a system of cquations (o be selved

4) is the choice as an Interpolant when sceond derivatives are 1o be smmooth

The cxtra information for construction of a spling ---—--—--,

1) is the deciding choice for the type of the intended spline

2} 1s always decided by the construction program

3)is used as the first derivative estimales at the endpoints

4) is alwavs sct Lo yield a natural spline
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Choosc and mark the choice being closest in meaning to the underlined words “piccewise
cubic” in the first paragraph.

) a natural spling

2) an [lermile cubic interpolant

3) an overall polynomial ol degree 3

4) a polvnomial ol degree 3 in every scgment

PASSAGE 3:
Structure, Sparsity, and Black Boxes

OFf course, it is not at all obvious that the O¢m’) botilencek can be beaten, and indeed,
for "random" matrix problems, very likely it cannot. However, the large matrix
problems that arise in practice are far from random, and there is a sunple reason tor
this, Small mairices, say with dimension 3 or 30, may arige dircetly with more or less
arbitrary enfries in scientific problems—as representations of the relations between
three [orces in a structure, perhaps, or beltween thirly specics in a chemical reaction.
[.arge matrices, by contrast, usually arise indircetly in the diserctization of differential
or integral equations. One might say that if m is very large, it is probably an
approximation w <, Il [ollows thal most large matrices ol computational inlerest are
simpler than their vast numbers of individual cntrics might suggest., They have some
kind of structure, and as the years have gone by. ways have been found to exploit this
structure in more and more contexts.

The most obvious structure thal o large mairix may have 1s sparsily, 1.c.,
preponderance of zero entries. (L'he opposite of sparse is dense.) I'or example, a finite
dillerence discretization ol a partial dillerential cquation may leach (0 a maitrix ol
dimension m=10" with only v=10 nonzero entries per row. This kind of structure is
readily exploited by the iterative methods we shall discuss, for these algorithms use a
matrix in the form of a black box:

BLACK A
X —» BOX —»> AX.

The iterative algorithm requires nothing more than the abilily o determine Ax [or any x,
which in a computer program will be effected by a procedure whose internal workings need
be of no concern to the desipner of the iterative algorithm. (Some iterative algorithms also
require the computation of A¥x.) For the example of a sparse matrix A, it is easy to design a
procedure to compute Ax in only O{vm) rathcr than ('J(m}) operations. This is in marked
contrast 1o the algorithms ol direct linear algebra, such as Guaussian or Ilouseholder
triangularization, which explicitly manipulate matrix entries so as to introduce zeres, but in
the process generally destroy sparsity.

An iterative approach, making use of ----—--—--,
1) density of a matrix. can be efficient

2) sparsity ol a matrix, can be ¢llicient

3) finite difterences, turns to be inefficient
4) random vectors, appears to be unreliable
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A structure in a matrix -—---------,

1) turns the matrix to be dense

2) has complicated the manipulations ol malrix eniries

3) climinalcy the sparsity patterns within the matrix

4) can be taken advantage of to produce efficient manipulations of the entries of the matrix
To compute Ax, when A is sparse, an ({ym) algorithm -—---—--—--,

1) is more eflicicnt than an O(m”) algorithm

2} is less efficient than an O(’mj} algorithm

3) is as etficlent as an O{mz) algorithim

4) does not make use ol sparsily in A

The O(m?) bottlencek --—-—-—-,

1) is no longer observed [or malrix problems

2} can most likely be improved for large matrix problems

3) cannot probably improved for randomn matrix problems

4y cannol be improved upoen even for large sparse mairix problems

Choose and mark the choice having closest meaning to the underlined word “preponderance”
in the seeond paragraph --—--——- ;

1) predominance 2) predetermined 3) diversity 4) scarsity
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