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PART A: Yocabulary \ J
Directivgs: Choose the word or phrase (1), (2), {3}, or {4} that best compietes. eaﬁi %ex;i#}kw

Then mark the correet choice i your answersheet,

AN ‘3,‘
0 (N
1~ Thepolice only belicved me after an eyewitness - ;-\---—\m o euﬁx of the accident.
1) displayed 2) constituled: 3) Ltwlﬁrébm\ﬁilLii\ ! ‘*’4) suspeeled
2-  The plan is o our - advantage; we will all b&ﬁeﬁt vrg‘nﬂ’i\ from it.

Iy congitrtent: 2y mutnal 3) d&ﬁté{fﬁ dyinvolved
3~ Our erganization is committed to purﬂmnﬂ e afins) tiw'uuﬁh 1o 1] E—— ) mmm '

¢

reject vilence as 2 means of political ah.m{,
V L) means: 2y mxtrumentﬁ\ i
4= Al parents receive a bonklet Wl\‘liéh. s
‘children start their ﬁrﬁr termes, LY Y %

4} vadgetu.

~ Dclarifies L "*jwmje‘g h\f N ~ 3)conducts 4} notifies
5= '_Incrcasmg the state pmsu}}l\sa masiemiies i, but Tdon’t think the country can: afford it,
1) redundant ~ @; diverse 3 {lexible. 45 laudable
6~ The primary vaim ng: gumo wrestling is to knoek your —--=-—-- right-out of the ring!
_ 5] pmﬂ%ms}:\ 7y opponent 3) referee -4} beneficiary
7= 'Thﬁ cmfmi_/ h_c& damage eaused by thc ml ERS—— | be amund %21?1! }mllmn*
2] ;,mlt 3} demerit, 43 extent
8- ”\‘a'ﬁ Lo - 'when- we hear that many ehlldrcn ‘spend more time watching TV
fg‘ \thian thm spend in school. 1ts 2 rather seary thaught
\“"‘ 7T withdraw 2 relreal 3) reeoil 3} rogress
:9— ‘Even though he isn"t eisrolled right now, Calvin says he will go o college --——-—,
[y creatively 2)y.delicately 3) Sﬁﬂmmemaﬂy dyeventually
1 - You should a't'fn'_id. driving during the snowstorin heegusc the icy roads are ~—— -
Iysuperiicial 2y frigid 3) perilous ) cautious:

'PART B: Cloze Tesi

Dircctions: Read the fo!fsmmg passage and decide which choice (1), (2); (3)y or (4) best fits cach
spave, Then mark the correct choice on your answer sheet.

When it comes to visually identifving a work of art. there is no single set of values or
aesthetic traits. A B,«.tmque pdmtmg will not necessarily (11) =-eemsm-mm miuch with a
conlemporary pmannanu.f picce, but they e both umsxdmé arl.
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{12} ——emmeeee the stemingly indeflinable nature of ar, there havu-'ahmys- existed:

‘certain formal guidelines for its zesthetic: judement and analysis. Fotmaliam is a.concept’
in art theory {13 ) mmmmmmmnmmmm a1 artwork’s artistic value is deteronned solely by its forn, or
i way (14) —omsseememes . Fovmialisony ovaluates works on g purely: visual 1ud {I‘a) e
medtum and Compmltmnal elements as opposed to any reference to rea]iqnh context, o
contint.

11- 1)share 2) be sharing 3) have shared 4} be shared

12- 1) Although 23 Despile 3) Regardless 4y However,

13- 1)that Zythatin it 3) which: | 4).inwhich

14- 1yof it made 2y tnade 3yhow itis made 4} itis made

15-  Dyarceonsidered.  2) considors 3} considering 4y and considet

<<<<<<

PARTC: Rcadmg Com prehensmn N
Directions: Read the. ﬁ)ﬂfjwmg three passages antl answer the qﬂemmgq’ %ﬂ j ws‘mg tie |}

best chaice (1}, ), (u or {4}, Tﬁen mdri thecorrect chmce :ifﬂl xour ﬁ%’sw}ﬂf; cet.

FASSAGE I:
ADDRESSING:

An applications: program; with: a%gcmtéginmmmi software, restdent in a node of a
network: sending a message loy axfﬁmgrahmhm here in the network may or may not.
know in which mﬁdmﬁiﬁ@; db&ﬁhﬁlﬁmmumm 15 rosident. To be morespecific, a node is
uble 0 address @ ng\%s: sl to) ﬂ«nhihpr physical node or o4 lugﬁlml m)d{,. d Program.
resident in anode son‘i“ewh%m the network.

Physical &dd’f“ﬁ%iﬂgﬁ?j a miegssage may be to anode dedicated entirély to a specific’
apphmtmmn\ it mﬁ‘» ‘he to a node with several applications resident. In the first case,
the phy é?mf \n”m;tx; address is sufficient; in the second ease, the phx sical node addmsx_
'plqz"s‘ ‘z&{m /ﬁfﬁéfﬁﬁ‘l identification is necessary, Wo o would expeet dedicatod

ﬂfi\r@g&m‘med nodes to exist ldrgeh in RIE sitations and in laborartoryiindustrial
AN i ﬁ?ﬁa acqumtmn&eedbach control situations. Alternatively we would expect. physically
\mﬂaddreq%ed multiprogramnied nodes to be somewhat more general-prepose and larger,
anid to contain some Kind of an operating system that teceives the miessage and roites:
il o the proper program within its mnlml Note the resemblance of the opcraling:
system performing: this messag-routing tunu:mﬂ to the sw m.}:}. i a switched network..
The time-intrleaved (mulnpie‘(ed) programs of the multiprogrammed network node are”
equiv alent to nodes with the operating system. %em’mg the fanction of a message:
‘switcher (in addition to its other functions).

Faogical or virtual addressing of a message iv always 104 program - presumed o be
resident Th some node {unknown 1o the sender) of the network. 1T the destination.
process i resident ina lﬂulLlplU“[’dmnlLd node, that node has a physical address: dndN*
Jogical addresses {where N is the extent of mathrogmmmmg) Tf the destination’
program (pmcem} oceupies a dedicated vniprogrammed node. that node has. ﬂntv W
idenmifiers; a i{ww*ﬂ addreﬂ{N i)ﬂmd a physical address.
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In the network case without & branch (both switched and not switched); each

‘physical node must be ablé to recognize logical imessage: jdentifiers as its-own-and

accept the associated message. Although the implied nodal intelligence is somewhat

Thigher, this mqmrunenl is nol extreme, and a workable system u’npmx ing logical

-andfor physical message addrus&mg: ina muiaidmp linc or loop network is practical..
‘The Disttibuted Computer System of e Univ crsity of Calilornia al Irvine does allow
logical process addressing.

In the branched-network case, inchuding all hierarchical network. itis necessary {to-
avoid line congestion due 1o message broadcasting over all lines) for the switch to be

-able to determing the proper physical route for the message. Sinve this requires a prior’
Tknowledge of the physical address, the switch mmust contain a currcnt mapping of

"logwl to-physical addresses or restriet the network to ph\‘f_-lt«dl addicssing. Tn vssenee,
.lugiceﬂ .e,iddreasmg in branched and hierarchical networks implies a netw G;L m@gdver

16-

17-

18-

/'%"R'

\
\\ ‘»

'-z{;;.

-Physical aﬂdrewmg of a meﬂmge ---------- - A

and greatly increases the control - wmpie\m of the network. Never el %ﬁ,,,lt is

‘anticipated that some formm of a network: or subnefwork manager wﬁi be, ém oyed i

many instances; even in the absence of !ngic:ﬂi (vn‘mal} maq%age z}dﬁiﬁgsiﬁ

./” RN ‘ ‘\ . /f s
{ : L

E) cannot be madewithout program. identification | W \
2) always requires the physical node address 3 " Y
3y-can only be:made to 2 node with a amgie *Lpplgma}‘u

4y canonly be madg o a node COY&{&?M‘%;P mw?éﬂ-, ﬁr%mma
1In logical or mrtual addressing of 2 mes&id‘gt f’i‘} ,a PrOgraf, ---—--=-—-—-,

Ly the sender only nceds av Il‘lud}d&!&l’%%

2y the program is c;i‘sfgmx a&%@ﬁ‘miﬁi{ W ufthag; Eng;m [address:

3y the sender has no' o gd f"ﬁ* p@g‘rﬂm identification
—1) t}m aender mmt a\iﬁam !&m}m the Imatzﬂn 0? the ﬂOdB in vs]mh ’fha pmsgram resides

Ly may not. k_ﬁm\ {i}g };ucaimﬁ

- ?) }111,151 Al'i{s &x\@ ‘kjifm the iGLd'ﬂ(}ﬂ

"4; *am Sb\@ a%mcmted W v:h cf}ntmi mﬁware‘é

Maﬁgﬁm thmce giving the- word closest i in meanmcr to the um:lerlmed ward “mentxﬁers”::

tmpamg_,mph &4 - . |
1) developers 2¥ endeavors 3) recognizers: 4} procedures
A petwork granager -=--—---,

Ly complicates the control process

2y removes the meed Tor logical ﬁﬁd&ﬂb&lﬂ;&,

3:) enforees the use of logical addressing

4) may be used, regardless of logical addressing

PRACTICAL DIFFERENCES BETWEEN SPLINES AND CUBIC HERMITES

Criven-a specific data set to/interpolate; a few general guidelingscan be suggested for

-deciding between these two similatr pricewise poiynomial interpolations. Of course, if
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smoothness of the second derivative is required then splines are selected, but usually
‘this is-not-demanded explicitly. For "nice” data sets there is little: qualitative difference:
between the two interpolants, But it is sometimes: pogsible to notice that the cubic
Tlermite is Tess m‘:{mth To-oblain a spline we must solve g system ol equations: for the
cocllicients: This is fast-as mentioned above, but the system must be scl up and the:
time-and. effort: mqmrud should be wnmduud An. 1lum’;1£u cubic inerpolant is also:
defined by coetticients, but these are obtained without solving a linear system. Usually
though, the choice between spline or Hermite cubic interpolation does: not’ depend
upon the: amount {Jf w ork to compute thie di 'this is because in practical problenis the
resuliing pigcey ybicis evaluated at many pomzﬁ and this is the most significant.
part of the total wgrk Of course, the ev aiua‘zmn time is oxactly the same for a spline as
Tor an Hermite cubie. 1f the: derivatives. ol the inlerpolant -or model are known then
these may be easily incorporated into. the Hermite cubic but not ed,sih into tkie g.ghne ~
“unless the derivatives occur at the endpoints. If the derivatives are no xi\{m{%ﬂ /then
varignis estimates of them can be'computed and used; effort is nzqutrtzét I’aeré t{‘}f}

As we have seen, every spling is underdetemunﬁd by f«ﬁhé ,_g‘s;,quﬁ*ﬁ"neﬁtq of
.n'lic:rpahtlfm gxtra miormatwm mu&l bg, supphcfl Aﬂ’z m{w 0 1@;1 \pr'@gfams lc}r *a]fl]m{:-

_m}t necessuary: Rdihel Lhe m{]e hdh bujli in 5pau[’§; iswmgg;{ms 4 ncﬂurai splme is th.—:.
‘easiest choice. but others ‘are possible too. For, emmme & program may estimate first
';dﬂlﬁ atives at the two ends fromn the: da;a 'mgl u%&ﬁ\}égﬂ for d; and d,. When not required

give any extras conditions, the - 1;&3@1* shéu}d be alert to study the program.
dmmnunaimn to discover wich duiau_lmé{ﬁ;ﬁ@mg uged.

2« A Hérmite cabie mta;;:ﬁlant --«»f»-f--\---%p-fé\t xi / h:;
1y is often smoothex than 4/ ciph{;‘ 4
2) canmot mc;“zmﬂr*‘zf;\é*semﬁd detivative information
3)caneasily acwmmﬁdﬂté a madel with known derivatives:
- d)requires ,p;,éﬁ:ww computing ellort 1o be consteucted
22- In geneyak, rt\m‘mpcetcd FEERRRSRAS
I) an ﬁéﬂnlte/{,u&m mtcrpidnt to be discontinnous
a\ﬁ H%r}hlte cubic interpolant to be smoother than a. @plma
“,1& \ f%;{zgsv};ﬂme to be smoother than an 1Termite culric interplant
Ly &} o have more compuling tlfort for consiruction ol an Hermile cubic infcrpolant tharne
\ < gspline
23 A SPINE oo
1) is always preferred to an Hermite cubic interpolant
2yisnot chmm when derivatives at the wﬁpomts are to be set:
3)is ot pr clerred beeause ils construction FOGULIes & system. ol cquations 1o be solved
 4yisithe cholec #s an Inter pulant when sceond derivatives are 1o besmooth
24- 'The cxtra information for construction of a spling ===,
1) is the demdmg chaice for the type of the intended spling:
2yis always decided by the construction program
3yisused as the first derivative estimates at the endpoints-
A) is always set 10°yicld 4 natural spline.

s
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25 Lhoosc and mark the choice. bcmg closest in meaning to the underlined words “picecwise:
-eubic” in the first paragraph
I} a natural spline.
2y an Hermvilc cubic mzwmﬂam
3yan overall polynomial of dearcé 3
4y apolynontial ol degree 3 in every scgment

PASSAGE 3
‘Structure, Sparsity, and Black Boxes:

of f:@um, iUis not at all obvious that the {}‘(m p) boltlencek can be bealen; and indecd,
for “random™ matrix pmhien‘m very likely it cannot. However, the | &T!?ﬁ mm*rz},_
'pfoblems that arise in practice are far from. I'dl’i(}()ﬁ'i. and there i s mm;:;lﬁf o5 g;;m for-
this, Small matrices, say with dimension 3 or 30, may arfse dircetly mﬁm ’m\g%c ot loss
-arbztran entties i %Cl&ﬁ’iif ic pmbiem%—aq repueentatmn\: {}f th fﬁ&l&gﬁm between
‘three [orees In'a structure; perhaps, or between thirty mﬂgm 1311;3 ;*:J:u‘:mwal reaclion.
I.arge matrices, by contrast, usually arisc ¥I1dlfCC€‘}’ 111@1(1;;&1&%:‘@{1?;3{1&71 of diffcrential.
‘or integral equations. One: mwh’[ ssay that if mbis xer?\ large; it 1 probably -an:
approximation to e I [ollows hat most large: n‘sgai;

1&,&; M«%:}mpummn&i interest are:
simpler than their vast numbers of individual wl\&\mighi suggest, They have somg:
kind of structure; and as the years have gmie ¥ 9‘1‘54 hidgve heen found: to exploit thiy
structure in more aid more comtexts. \\ LA

The most, obvious struclure ihdl‘:\;\\‘f“iféi, malrix may have is sparsily Lo,
‘preponderance of zero enmeqﬂ(ﬁ"ge &pﬁp igite of sparse is dense. ¥ For example, a finite-
~difference dmtmuzfﬁmh ol kS p&md_’{’ dlﬁ“u‘tmml Lqualmn may 1(::&&.11 o muirlx ol
dunemmn m=1{" xuﬁtm@ﬁ \‘ ‘éﬂz}t} nonzero eniries per row: Fﬁhﬁ kmd of structure is
readily exploited by the iai/& tative methods we shall discuss, for these algorithms use a:
‘matrix inthe ;t{.aﬁn Of aﬁ{dak bcnx,

.”r‘t ‘\ s —— -
SN .
ALY BLACK |
SN QR o y AN
Yo b S R . O
. fﬂ“»\ ‘z\ \\\\};"/ _ BOX.
)f\ x ‘“-\\‘ )?\M !

B \ wi ich ina ca:amputer pmgrm wﬂi be eﬂegted bY a pmcedm& ﬁha}se imerml marlunes need.
= he nf no-concern to the designer of the iterative algor ithm: {Sorue fterative. -afgorithms also-
require. the ecammﬁdtmn of A*!( J For the: example of a Spar se matrix ATt easy to design a
'prmadun, o computc- Ax H-only O(vmi) rather than U{m ) operations. This is-in narked
contrast W the algorithms ol dlres.,i linear -algebra, such as Guussisn or Householder
triangularization; which eapizuth manipulate matrix: entries so-as to introduce zeros, but in:
the process generally destroy sparsity.

26- An iterative approach; making uge of <=z
1) {iemm of a matrix, can be efficient
2) sparsily ola malrix, can b«, ui‘ﬁuam
3) finite differences, turns to be mefhcmm
4y random vectors. appears to be unreliable
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27- Astructure in i matrix s,
1) turns the matrix to be dense
2y has complicated the manipolations of miatrix entries
3) climinalcs the sparsity patterns within the matrix:

-4y carybe: taken advantage of to produce efficient manipulations of the entries of flie matrix
A8 T cnmputc Ax, when A s sparﬁt:, an O{vm} algorithm cumeaess,

Dyis more cificient than an O I } algorithm:
2y is-less efficient-than an {"J{m“} algorithm
3) iy as etficient as an D{m yalgorithin
4y -does mL make uge of sparsity in A
29- The O(m’y bottlencek «omoem-mmr,
Py is no longer observed formatrix problems:
2 can most likely be improved for large matrix problems ~
3) cannot pmhabh‘ improved for random matrix problems ] \,
4) camol be improved upon cven for hr}:c sparse tatrix problems - { f \’“ Y \
30— (,h(mse and mark the choice having closest meaning to. the underlined ﬂﬂ{d‘\“lzm\[wﬁdemnm '

i the second paragraph N TN fm
1) pred 2) predetermined  3)diversits VW) steiy
) pre _.&Em_nm*m_ﬁ 2} predetermine 3)div EI‘:J Y H ;ﬁi‘fﬂf?’ﬁ
i wv\ fu
o
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