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PART A: Vocabulary

Drireetions: Choose the word or phmw (1) £2); (35 ar(-!) tfm{ bcs*t campiems ﬂﬁﬂl % ;ic
H}Ln mark ﬂw fmrmct cbﬁmo on your ﬂmwx,r &Imﬂt _ o 4

‘,\/

1- 1-——theargument because I didn’t know enm@a ahe&f{ﬁ\g %@bject.
1) depicted 2Yy-conlronted 3) dr&?pwrﬂ\ .,/ 4) broached

2~ Becausc my hushand I8 2 s supporter of t!;n\e lngk{ Wﬁhnl foathall team, he donates:

TMORCY to thmr nrgamrannn LVErY year, o )

~ Dyzealous ~ Danvmalous 3 (34 t‘&c@phve _ 4} successive
3= Since the journey iy —s--c-, e sure, tu hﬂlﬁgj\ first-aid kit
1y cotragcous 2) cantious AW AN 3) CHONMOUS 4) puﬂom
d=  T'he writer's stories amaai t;m wwic‘a\r\ék‘ng@u{;f people—vyanng and old, --omesa “and poor,

_j'llfcrarv and m)nhtevar\. /i \; A _ _
1) economical 2T Tmagic?ﬁ”i 3y atfluent 4 elite

5- Ilis nostalgic e tf:j' grmung up in a small eity are comical, thuugh thes sire perhaps:

. emhellhhtfd fm* u}m }wﬁ’fe&t

| 1 1mp.1u§ \ \ W0 ) accounts - 3)entertainments 4)"bib" fographies
6 Om a, amm ﬁ Im you might like to curl up by the fircside and «-—:a 3 cup of hot:
;'-chawh%g ,‘»{hﬂe reading one of Thurber’s books:
AL ﬁg% bt 2} amalgamate 3y relicve 47 fascinate
: ?—i 5 ﬁ}ﬁhuu;,,il Mr. Jackson Wil§ =m—mmeeemy he ﬁttempte{i tu be ]nvm[ st that his colleagues at”
\\»J”i."fu meeting wouldn®t think there was a problem; o
) D) unpretentious: 2) painstaking 3) apprehenwe 4} attentive
8 Obyiously the network-is ‘overreacting and engiaging in -~+---- when then say 55
million pmp[c are in-danger!™ for normal thunderstorms:
_ 1)-distitiction 2] e*mggeratmn 3} e‘:pechtmn 4} justification-
9- My high sehool bislogy teacher Toved to —-—--s- from seicnec into personal ancedotes:
-about his eall_ege adventures. _
[yevelved 2y converted 3 reversed . 4) digressed
16-- Landing a plane on-an: qireraft carrier reguires a great deal of ------- =y A% YOU can erash.
if you miss the Iandmg zene- hv evena httle bit:
) precision 2y innovation 3) SUpETioFity. 4} variahility
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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 wiark the correct choice on your answer sheet,

For some time now, medical scientists have noted an alarming increase in diseases of
the beart and ur{.uicumn ameng people who smoke. ugatettﬁe {E [): mmieenmns it the
blocdstream causes: blood vessels to contract, thug {12} =s=seesemn circutation, which:

eventually leads to hmdemne of the arteries. {ix) smesnnmmne the arteries stiffen, less
blood reaches the brain, and {ht end fesult of this slowdown is-a cercbral hemorrha 20,
‘commonly (14) --s-—e--n 10,88 8 “stroke™. T addition, (13 -mmee-mmm- - reduces the ability
of the hemoglobin to release oxyeen, resulting in shortness of brexth,
Yy
11- 1) ihe presence of tobaceo is found \; ‘\\’
2) The presence of tohacco it is found A g\ x\x:\
3) Tobe found the presenee of tobaceo . { a:}f" ‘
4) 1t has beert found that the presence of tobiceo ggf:'ﬂ\ iK_:j}}ml?"‘
12-. Dyslows 2) to slow 3) slowmg S x/‘ﬁi}fi‘t slows
13- 1)So 2) As 3) Aflersacds. ) Y4) Dueto
14- 1)referred: 2y that referred 3) mfégr”m‘ﬂ‘ = 4yit is referved
15- 1) bloodstrean’s tobaceco _, Q t;hgfici}]gacém in blmdf«ztra,am it

3) tobaceo in the bloodstrcam which ©

_PART C: Readlno Campreh&né 3:?"\ Vo
Directions: Read the ﬁﬂi‘fmi ffrrm% ﬁmmgﬁ* md answer the guestions by {:ﬁfmsmg the |
:hest choice (1), (2),(3). E{Hx‘%}\ ﬁmarﬁ the coirect choice on your answer sheet.

PASSAGE 1:7\\

O
Numb&ﬁ@f Sfeps, Waork per Step; and Preconditioning

,a{ \\\ )?wf o - . .

;a"* f%&*h‘féﬁﬁn elimination. QR factarization. and most ather algorithms of dense linear-

‘\M;aigubra {it the loltowing pattern: there are- O (m) sieps; cach requiring O(m* ywork,
for a total work estunate of 0'(111' ¥ AOf course these figlires, especially the second;
“may change on a parallel cnmputer) Vor iterative methods, the same figures still
apply, bul now they represent alypical worst-case behavior, When these methods
suceced, they may do so'by reducing onc or both ol these factors:

We shall see that the number 66 steps required Tor convergence o a satisTuctory
prreualon iy piczﬂh dependa 0T bpeg.lrul propetlies oi ihe airix A, i the word
“spectral” is interpreted broadly. For example, the conjugate Qm{ﬁEﬂi iteration “is
guaranteed to solve a hermitian positive detinite system. Ax=bh quickly if* the:
eigenvalugs-of Acare glustered well away. from the origin.. Sin“thrh the Lanczos.
dteration is ,gueuaniud 0 compule certain cisenvalucy of a real hermitian matrix
quickly il those eigenvalues are well separated Trom the rést of the spectrunt (and ifthe
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initial ‘vector that starts the iteration is suitably generic). The “analysis. of the
convergence: rates -of these methods i3 a fascinating study that depends on the
‘mathematical field of approximations theory. Specifically. the L(}fl&fﬁrgeme of Krylov
‘subspace: ifcrative algorithms is closcly: rdalcd 1o pmiﬂmn of approximation: of
funciions Hz) by poly nomials plz) on subsets ol'the real axis or the complex plane,
The wortle por step o & matrix Heration dﬁ}}bﬂdb mamh on the structure of the
matrix and on what advantage is taken of this structire in the x — A black box,
‘theideal-iterative method v linear algebra reduces the number of steps from m to°

O{1} and the work per step from ;0(‘;“2_;- to O{m). reducing the total work from:
O(m>} o O(m). Such cxiraordinary specdups do oceur in pra,:.;i'ii:zti problems, but 4
‘more typical inprovement s perhaps. from O(m 3w Q(m YoIna ;famcm:al large-

“seale enginesring computation of the mid-1990s,. whelk iterative ‘ﬂﬁ@mﬁ{ﬁ% are:
“successfiily perhaps a typical result is that they beat direct algorithms by'a ﬁ%ﬁ:ﬁg stuon the
order of 10. As machines: gt fasier and m geis larger in the Euiu;‘gg Eﬂtn[;wféfuw will.

[dncrcase and dlerative -igt}ruhmx w;tll become More; \ampaﬁ@n; ;’f ustrating the:

[fundamental law of computer scic the hmw iﬁm mmm;;g& the gre mr the:
importance of speed of algorithnis. \_ L
| ! ! Eif \\ {JW\:\:J{
16~ Tterative methﬂds of concern in the first paragmmh ;éqiu/m atotal work --eesmdaionn,
Lyob (}{m } ;/3 .' O
3yor O{m)y ~ I w ] bl;._,g»r than {}{m 3

17- If the Elgen mluen of the herrqxﬁ%ﬁ‘ [igutne definite matrix A are not clustered around.
the origin, then one s, | Y \»f (N)
1):cannolexpact bi}lt‘lﬂ&, }‘ié‘ :@Jg qmtkl}
2y canexpect solving 7 ::\hfqmckl}
Fycan qmckl‘w mmwéj‘vm Ahic Lanezos itetation
4} ¢cannol nkl}\m tﬁz} oFthe conjugate gradient method effeetively
18- -Startingfwitﬁ a pvapcr veetor, it cerfain cigenvalues of a real hermitian matrix are: apart
fro;n tﬁmm&tfumg then Lanczos method - eemw-s,
N 1y can qurekly be replaced by conjugate gradient iteration
‘ ’1& i j},%\ﬁ’{pcﬁicd to fail
\ ’?5‘ is guestionably reliable
4) can be expected to be tast
19—- Choose and mark the choiec having the word clﬁscat in’ ‘mcaning to the underlined word
“clustered™ in paragraph 2. _
~ Dtruncated ~ 2yinterchanged. 3)-groond togethier: -4 rounded
20~ As eomputers grow to he faster, s,
1)directalgorithms surpass iterative algorithins
2) iterative algorithnis lose their importance:
3) the speed of algorithm is°of no importance
4% the speed ofatgorithms turms {o be more important
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PARSAGE 2:
Mativation:

"Durmg;} the past twenty vears mathematics and. enjbmeerm& have been mt‘redsmg,h '
directed towards problemns 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 resoiirces;
and by the z‘cpea&d demonstration thal such problems can be realistically Tormulated
and mathematically analyzed to-obtain good decisions.

The arrival of high-speed d}gﬂdl compulers has also plaved & major role in tht
“development of the science of decision mdkmg Computers have m&.plw{} the:
development of larger svstems and the coupling of previously separate systems,
thereby resulting in decision .and control problems of co:reﬁpondm‘%*&K}g&’ea%ed'
complexity. At the same time, however, computers have revo i m‘:egl applied.
‘mathematics and solved many of the: mmplm problems Lh},,x ;;Ln;;raﬁ:@ ;rfif’“\-f’

I s perhaps natural that the -concepl.of best o op ﬁ%ﬁ%ﬁwmﬂawﬂh{mld CINGIEe a8
the fundamental approach for formulating declﬂi}ﬁ@l{}iﬂgmﬁ\f dppi ouch o single:
resl guantity, summarizing the ;ﬁt‘riurlmme or ﬁg‘,ﬁg of } detmi}n is' isolated and.
optimized {i. e., either maximized or minimized. f_f\epe dﬁ’rg Bn the mtuatmn} by proper:
selection amam, available aliernatives. The m@gn@ optimal decision is Ldkn;n as the
salution to the décision problem, This ippi’ﬁm,?‘i {g deécision problems has the virtues of
simplicity, preciseness: clegance; and fzg\mmﬁ» CéibLb nmihwmim il trauablhi\ Ii also:
‘has obvious limitations due to the/ fnég.q:&m} ol sclecting o single objective by which to
mieasure results, But @gtii’{t%ﬂhﬁnx hay pi‘é&@ ed its utility as a mode of cu'icxlvsﬁ and is

firmly entrenched inithe field {)f‘ﬁﬁcmm} makmg

Much of the L,]a%qwaj ﬁh@;ﬁ? of optimization, motivated primarily by problems of”
physics, is zzsseulaifzd }i ith greal mathematiciany: Gauss, Lagrange, Luler, the:
‘Bemoulis, ;{i, D@Emﬂ the ru,um development of qsplumzatmn in deeision probleis,
‘the Llasmgi‘m:.hﬁiques have been reexamined, eatended sometimes. rediscovered. and .
ap phs(i ﬁz,,i}f{abiﬁms having quite different origins than those responsible for their:
A‘@f{e@ﬁ&e‘i Elnpmem New 1:1*;13[112% have heen obtained and new techniques have been:
AN ﬂwmt»éred he computer has reisdered many téchniques obsolets while making other”
\ A ‘p%\ iously impractical methods feasible and cflicient, These recent developments in-
- t:-pi,zmmauon hmf@ been made: by nmthull.:ﬂ,u,zam, 5y :-.iun engineers: Ceonomists,.

-operations researchers, statisticians. numerical analysts, and. others in a hmt of

-different fields..

21 weesemeeeeos have driven mathematics towards decision making problems.

1) Monetary gains 2} Mathematical insights
R Mathemd‘c:cal clepance 4) Organizational systems:
22 The m*aﬂabllm of computers crcatcd i e i

Iy eritical wmplwztv igsucs for problem solving

D4 mgmlwaﬁl role for-decision making:

3y an opportunity fordevelopment of seicntilic decision muking pmblum

—i-) a tramiendous ¢apabilily Lor applicd mathematies Lo solvie complicated problems:
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23 Anoptimal (uantity ~mereemeees, _
1) is considered to be an improper selection
2y scrves as a measure of the merit ot a-decision
3).being isolated, has wo mathématical significance
4y may lurn dzbrward more proper alfernutives
24~ ‘aeiect and mﬁarl\ the best chime for the meaning of the nmier!mﬁd waord “preciseness™ in.
_paragra;ah 3.
1) exactness 2} generality 3) decidahility 4y acceptability
25 The-_gﬁmpu’tﬁrﬁ-'--'-'--'-'-—----~._ ' ' -
1) has redirceted the attention [rom problem ol physics lo other disciplines
2) has created many nmlhodb to e pmi.tmdi
3) has turned supposed m&pmatwa[ methods to be practical

4yenabled mathematicians to follow ¢lassical dewiepmems ~
| A M
. M i
PASSAGE 3: PRENN
) ' B T T s
o 5{\\%:"&\_{;}’“ \I;; v
IMARY AR I
SUMMARY ,,:,:; \ W ; Y

Lhw;x E-fg

This is the standard procedure: 3 agf‘_ - m"*‘md fruitful in other mathemfmcal::
-dﬁmp]me*; No alternative has beett de‘iﬁ&ﬁwﬁhmh ::ould concely 1[1]& fill the manifold’
needs and fe:qmt‘ementi of aii {}ﬁa\{’;t‘g}m’; (gﬁhe gmwmg entity caiied pmhabﬁltv theory:

R

‘and its applications. 7~ \, \; N
We may [airly Kiﬁlﬁ&ﬂ tﬁat intuilive pmbablhh is insulliciont for scientilic
‘purposes. but it is 4, lust,bﬂuﬂ fact. In example L {6.b), we shall discuss random
distributions ;;afx ﬁd& -w«i% in compartments. The appropriate, or "natural," probability
d]amhutsm‘i"‘ %e‘g:aj_r_ perﬁ:cth ¢lear to evervone and has been accspted without.
_hf::qxtaﬂ@gz. ’**.:ph}‘fc;nuam It turned out, however, that physical particles are not. trama,d_.ﬁ
in hm%an Commuon sense, and the "namral'* {or Hcﬁixmann} distribution has 1o b given:
e mﬁ \1;{ pihic Linstein—Bose distribution in: som¢ cases, for the Fermi-Dirac dmlnbuimn.
%i ‘*» u:v, “others. No intuitive argument has been .offered why photons should behave
\*‘ i ﬁ‘urmﬂx from protons and why they donot obey thea prior" laws. Ifa justitication:
could now be found, it would only show: that infuition. develops with. theory, Al any
rafe, cven [or d}?phﬂﬁlmﬁb Irwdmm and Ewﬁl}liil% arc. gssential, and it uuukl be
: permunua to fetter the theory to fixed poles.
it has also been claimed ﬂnt the modern- theory’ of pi"i‘.’vhﬂhlllt‘v is too absteact and:
‘o general to be useful, This is the battle cry once raised by pr*u.iimlnfmnded people.

'ammsi Mamw!i lu,!d Lhmr} Thm arsc,umcm t?cmld bc: u“mnu.,ﬁ,d bx ])Gmlmi., to thﬂ,’

1w 111&: now mm.ht:; ulitra.,d b\ the mudam Lluuiudiwn Ll].wn whn,h OBLe nore b;iws:
mtumon fmd 15 lﬁ:adfm toa wmmn of pi‘:!ttii:‘ﬁ dttjtudea How avel._the thsuu ssion is:
.uqe}@w it is. too easy to condemn. Only vesterday: the pmchc*’ai things of today were:
“decried-as zmpmcmal and the theories w ‘hich will he practical tomorrow will *ﬂwaj, g
be branded as valeless. games bv the practical men of today.
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26-. Tﬁe modern theory of probability i ---mr-meeory
1) decided to be nseless
2yimpractical, like Maxwells ficld theory
3) finding its practical significance
Ay deemed 1o be u.‘abltbb in the L-Emh ol'stochastic processes.
27- Prnhahlht) as a free pammeter ]

1) lacks intuitive mterpretat:e}ns
2) has been applied in a variety of ways
3 has found a limited application.
‘4) has a limited appiicauon. like mass in moechanics

28 Intuitive pmhabﬂrﬁv A,
E) is deemed o e Ubtfl&ﬁ‘s
2318 found to-be insutficient: e
3 has found no practical applications A "‘\\ﬁ
4) hzﬁ s}mwn jisd he adequate mr scseam i":s, purp{vaes «’f\ g\ x\}
'“ﬁs%ntial” in pamg,mph 3 f%x\ : K_ ;f f
) ) reversible: 2y immaterial 3) cnnmn emgm]ﬂ ~ ;4‘}fu:1dame:1tal
‘30-- Phatons and PrOtONS -mmmmemise, , ™

1) behave differently, even thnutrh intuitive argur;’ze‘m‘l\l\‘lmm hE:E:Yl provided.
2)arc intuitively argucd to behave. similarly ¢~ O\

3) behave (huarcmi» L as observed by mas%’%i:: "lﬁmmamm
9430 ‘d'\ a fl(}lf WS 4 A 4 \"‘i’.!,,x'f,
4y ob prior™] AR
U HRE APS e N mwfzaﬁgzm @;agm, ﬁ#w&q‘w&w w¥alto (T 3 V) sogic molis) Wl uggo
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