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PART A: Vocabulary

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

7.

10-

Working on the assembly line was ----———- work because I did the same thing hour after
hour.

1} efficacious 2) monotonous 3) momentous 4) erroneous

People are guilty of ---——- when they make judgments before they know all of the facts.
1} illusion 2) arrogance 3) avarice 4) prejudice

Justin ----—— himself from the embarrassing situation by pretending he had {0 make a
telephone call.

1) extricated 2) extracted 3) exposed 4) expelled

He was accused of manipulating the financial records to cover his ——— 5

1) suspicion 2) scrutiny 3) fraud 4) paradox

Since the jungle was ————-, we had to find an alternate route to the village.

1) permanent 2) vulnerable 3) redundant 4) impenetrable
Management refused to ---———- the union’s demands, so a strike costly to both sides
occurred.

1) capitulate to 2) withdraw from  3) impose on 4) grump about

We had nothing in common, but despite our -—---—-- backgrounds and interests, my new
roommate and I became good friends by the end of the semester.

I} comprehensive 2} conscious 3) heterogeneous  4) haphazard
Megan's foreboding about going to class turned out to be --————-- as the instructor gave a
surprise test for which she was completely unprepared.

1) qualified 2) justified 3) perplexed 4) wholehearted

If she had known how much of an ----—— her student debt would be, she would have
found a different way to finance her education.

1) application 2) encumbrance 3) immunity 4) optimism

The mechanic examined the engine carefully but said he was not able to —-—- the
cause of the problem,

1) pinpoint 2) derive 3) acquire 4) escalate

PART B: Cloze Passage

Directions: Read the following passage and decide which choice (1), (2), (3), or (4) best fits
each space. Then mark the correct choice on your answer sheet.

Horticulture has a very long history. The study and science of horticulture dates all the
way back to the times of Cyrus the Great of ancient Persia, and has been going on
(11) =mmmmmemeee . with present-day horticultunists such as Freeman S, Howlett and Luther
Burbank. The practice of horticulture can be retraced for (12) -——-—--=- . The cultivation
of taro and yam in Papua New Guinea dates back (13) —--—-—-- at least 69506440
cal BP. The origins of horticulture (14) --—-m———- in the transition of human
communities from nomadic hunter-gatherers to  sedentary  or  semi-sedentary
horticultural commumities, (15) ==—e-eanenus a variety of crops on a small scale around
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their dwellings or in specialized plots visited occasionally during migrations from one
area to the next.

11- 1) ever since 2) yet 3) that far 4) still
12- 1) many thousands years 2) many thousands of years
3) years of many thousands 4) many years of thousands
13- 1) from 2) for 3)in 4)to
14- 1) are laid 2) lay 3) lie 4) are lving
15- 1) cultivating 2) cultivated 3) that cultivated 4) to cultivate

Part C. Reading Comprehension

Directions: Read the following three passages and choose the best choice (1), (2), (3) or (4).
Then mark it on your answer sheet.

PASSAGE 1:

The modern theory of optimization in normed linear space is largely centered about
the interrelations between a space and its corresponding dual - the space consisting of
all continuous linear functionals on the original space. In this chapter we consider the
general construction of dual spaces, give some examples, and develop the most
important theorem in this book—the Hahn-Banach theorem.

In the remainder of the book we witness the interplay between a normed space and
its dual in a number of distinet situations. Dual space plays a role analogous to the
mner product m Hilbert space; by suitable mnterpretation we can develop results
extending the projection theorem solution of minimum norm problems to arbitrary
normed linear spaces. Dual space provides the setting for an optimization problem
"dual” to a given problem in the original (primal) space in the sense that if one of these
problems is a minimization problem. the other is a maximization problem. The two
problems are equivalent in the sense that the optimal values of objective functions are
equal and solution of either problem leads to solution of the other. Dual space 1s also
essential for the development of the concept of a gradient, which is basic for the
variational analysis of optimization problems., And finally, dual spaces provide the
setting for Lagrange multipliers, fundamental for a study of constrained optimization
problems.

Our approach in this chapter is largely geometric. To make precise mathematical
statements, however, it is necessary to translate these geometric concepts into concrete
algebraic relations. In this chapter we follow two paths to a final set of algebraic
results by considering two different geometrical viewpoints, corresponding to two
versions of the Hahn-Banach theorem. The first viewpoint parallels the development
of the projection theorem, while the second is based on the idea of separating convex
sets with hyperplanes.
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17-

18-

19-

20-

Which of the following statements is true about the Hahn-Banach theorem?

1) It has no geometric interpretation.

2) It relates to optimization on a certain space.

3) It has no relation to the projection theorem.

4) It has no relation to separating convex sets with hyperplanes.

Which of the following is closest in meaning to the underlined word "separating” in the
passage?

1) Augmenting 2) Encircling 3) Joining 4) Setting apart
A minimization problem ---—————--

I} can be solved through solving a dua] problem

2) cannot be approached through the concept of duality

3) can only be solved by projection onto a Hilbert space

4) can only be solved by projection onto a Banach space

Dual space -———---—-- — Lagrange multipliers.

1) complicates the interpretation of 2) removes the need for

3) facilitates the introduction of 4) misappropriates the

The inner product in Hilbert space -=------—-- -

1) is the space used for maximization 2) has removed the need for dual space
3) has similarities with dual space 4) 15 the space nsed for mimimization
PASSAGE 2:

A multistage process is characterized by a certain number of parameters. which are
called the state varables. In other words. the values of the state variables at each stage
fully describe the status of the process at that stage. A combination of the values of the
state vanables 1s called a state of the process. For example, m the machine-shop
problem, the state variable is the number of machines that are in working order. Also.
consider the problem of making daly assignment of men and women workers to
perform a certain number of jobs, some of which are open only to men and some of
which are open only to women. The state variables are then the numbers of men and
women who report to work on each day.

A multistage process is said to be Markowvian, if at any stage the behavior of the
process depends solely on the current values of the state variables. For example, in the
machine-shop problem, the operation of the shop depends solely on the number of
machines that are in working order in each week. Throughout our discussion, a
multistage process shall be understood to be Markovian, unless otherwise specified. At
each stage of a multistage process, a decision is a choice among a certain number of
possible actions. The number of alternative actions can be either fimite or infinite. In
the machine-shop problem, the decision we have to make each week is the number of
machines to be assigned to product A The quantity to be optumized in a decision
problem is called the objective finction. Clearly, this function in the machine-shop
problem is the total profit in the three-week period. A decision at each stage not only
affects the value of the objective function, but also determines the values of the state
variables at the subsequent stage. In the machine-shop problem, the decision on the
number of machines to be assigned to each of the two products not only atfects the
total profit, but also determines the number of usable machines for the subsequent
week. Since the process is Markovian, a decision at each stage can be made solely on
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21-

23-

24-

25-

the basis of the values of the state variables. In a multistage decision problem, a policy
is any rule for making a decision at each of the stages that yields an allowable
sequence of decisions. For example, in the machine-shop problem, a policy consists of
the numbers of machines to be assigned to product A in each of the first, second, and
third weeks. An optimal policy 1s one which optimizes the objective function.

Which of the followings is true about a Markovian process?
1) Some state variables may be undefined at some stages.
2) Only an optional policy can be achieved.
3) At any stage. only an optimal decision can be made.
4) The state of the process is the only determinant of its behavior.
Which of the following is closest in meaning to the underlined word "yields"?
1) Specifies 2) Disregards 3) Distinguishes 4) Involves
A decision at a stage ---—--——-—--
1) determines only the values of the state variables at the subsequent stage
2) has an effect on the values of the objection function
3) can only be made optimally
4) has no relation to an optimal policy
Which of the following statements best describes an optima! policy?
1) Any rule giving the best values of the objective function,
2) One which provides optimal decision at each stage.
3) Any rule for provision of allowable sequence of decisions.
4) Any set of rules for making decisive decisions at various stages.
In a decision, =——=====s—--
1) only an optimal ch::m:e is allowed
2} an infinite choce of alternative actions can be made at the expense of losing optimality
3) only a finite number of actions can be made
4) there may be a limited or an unlimited number of actions to be made

PASSAGE 3:

Perhaps the richest and most exciting area of application of the projection theorem is
the arca of statistical estimation. It appears in virtually all branches of science,
engineering, and social science for the analysis of experimental data, for control of
systems subject to random disturbances, or for decision making based on incomplete
mformation.

All estimation problems discussed in this chapter are ultimately formulated as
equivalent mummum norm problems m Hilbert space and are resolved by an
appropriate application of the projection theorem. This approach has several practical
advantages bul limits our estimation criteria to various forms of least squares. At the
outset, however, it should be pointed out that there are a number of different least-
squares estimation procedures which as a group offer broad flexibility in problem
formulation. The differences lie primarily in the choice or optimality criterion and in
the statistical assumptions required. In this chapter three basic forms of least-squares
estimation are distinguished and examined.

Least squares is, of course, only one of several established approaches to estimation
theory, the main alternatives being maximum likelihood and Bayesian techniques.
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26-

13-

29-

30-

These other techniques usually require a complete statistical description of the
problem variables in terms of joint probability distribution functions, whereas least
squares requires only means, variances. and covariances. Although a thorough study of
estimation theory would certainly include other approaches as well as least squares, we
limit our discussion to those techniques that are derived as applications of the
projection theorem. In complicated, multivariable problems the equations resulting
from the other approaches are often nonlinear, difficult to solve, and impractical to
implement. It is only when all varables have Gaussian statistics that these techmques
produce linear equations, in which case the estimates are identical with that obtained
by least squares. In many practical situations then, the analyst i1s forced by the
complexity of the problem to either assume Gaussian statistics or to employ a least-
squares approach. Since the resulting estimates are identical, which is used is primarily
a matter of taste.

Which of the following is closest in meaning to the word "flexibility"” in paragraph 2?
1) Complexity 2) Tractability
3) Restriction 4) Evaluation
The projection theorem ---------—---- v
1) 15 mappropriate for estimation problems
2) is not suitably stated for problems defined over a Hilbert space
3) can be applied to minimum norm problems
4} is not effectively applicable to minimum norm problems
Least squares, maximum likelihood and Bayesian technigues are ———--———-- z
1) the only approaches to estimation theory
2) among the many approaches to statistical estimation
3) unsatisfactory approaches to statistical estumation
4) all instances of the projection theorem
For multivariate problems, the resulting equations ———------- -
1) are impractical
2) are always nonlinear
3) may be nonlinear but can easily be solved
4) can be linear if variables have proper statistics
The complexity of a problem ------—-—— -
1) imposes no difficulty for the least squares approach
2) makes Gaussian statistics useless
3) makes the least squares approach inappropriate
4) makes estimation ineffective



¥ aseiio 436A (A 05 bl ) dsgame 030

ks Ul il o ool y jullil s s 25 i g Lty pilo il o o8lsy pole Pilo s pogins bl ) aaly pugpo
:fJLn.;A'.!l-f l-‘rl'-LA.O F]

\ = \
fzead plas 2" r— ol Z+— = Yeosa 45 abl ol g lise gous 2,81 -
T z

Yeos" o ()
Yneosor (7
M cosa (t

Ycos(na) (f

) 1"[n+:|r]
tomal plos” lim a, o1, 2y, =———— —=(neN) -TY
il e " T(m) n 3
o (Y
1 (Y
e (Y
o (F

i

feanl plas Bim (PY+YTN)X jse vy
=+

L
5 (Y
3
Vo (F

L I, |
n.*;....n,,mj. et dx yladc -TF

§ |
=I{-) O
g oy
-
~I{=) &
i ¥

\
YI{=) o

Y

Al

Y
=I(=) (¥
L i T



A dcio 436A (A ) bl y dssame (30

X
Co! alud o, Y] o3k o fi(x) :j Jeosh(t) dt sl e Jab —¥0
k!
Vr(e—-)
€

]
Yie——} (¥
e

J;(c+l]| o

Lw

!
Yie+—) (F
&

Gy Z g Jiio odio 99 31 prigiiiie Gali O gk 1) X juiic €% COS(z+y)—xy 2" =0 dolas ,F1 17

== Ox
T ! i : L Bl abadi o E Slade Juis

-

=es
o (Y
AR
¥ (¥

abdi Jold drg; peilas 01 ol pj Sggeear o1 g adly(a b, €) oladds adi 158 @y p wles amie -TY
Pl plad angy 50 adoban wcasl (V¥ F)
(atc)x—a)—(b+ely—b)+{a—b}z—-¢)=-
xT—yr +TXZ—=Yyz+i=a (}
xv—yv+.‘-{z—yz+F=ﬂ v
YX =YY +YXZ-yZ+F=o (¥

T.*c1r —T}ﬁ +TXZ—-Yyz+i=c (¥

s
‘?ml,laf‘l. Ig_wix"'ﬂ dxdy 80 jlade -TA
a b

'-'-‘{I'I

J¥ =
?-
Ya-y

'f-

W -1

Fg

(k1

{r

(¥



4 asiio 436A (A 05 pdly 5 dssame oy00)]

g Voiasl =)o = 8§, Xy ez =¥ 3 x' +y 4z =1 0y 9 A dgume dusli V5
F S bgi 8 i 3l e 08 LS adl F{x,}',z} = [Mr +‘H‘1y‘r A yv +e¥ sinz,az" +e¥ cos z)
Yl plas

WAL (0

YYYm (v

TYym (¥

TYEn (F

Tl plaf g5 oyl35 Lol

res st Al glsgams pj s UB Jy ool (plpins) saens Bl glasgems p5 A

ol 23208 A Gl litgams i LB Lo s a B )l clicgame sima LA (O

o 2aspa A degazmen; 2 LB L s sisea B dlibiaze pima LAY

il sazea A degase s a LB L el saeos A L oS 22U B degama 1308145 505 3amg cldegams (1
il 3z A 5| cldegams o3 LB ALl L e sasea ATHAT 505 392y Bl cliegama o (F

Wx (F(x)v G(x)) = (vx F(x)v vx G(x)) 1

(Wx Fix) = ¥x G(x)) = ¥x(F(x) = G(x)) ¢

wx dy (xfyv)=dy ¥x (xfy) ¢

vy Ix(xfy)=>9x3vixfy) ¢

sl w3 3935 IS S g0 iy o5 N s szl (gl 103 @90 g i

cees YR YT = Va8, Y Y PPy, Ym L, Y+ Y

2l il zy; olael dopasma (A

.\}_}1¢ N‘“T-G"‘"ﬁ LJJL-::JI E.EMA (T

218 paniial | g 31 s g 28 slael dogasma (T

08 Jlastos § Jlownls 398 o T b N degams 43 o (F

4

_¥F.

-¥Y



Vi 436A (YA 05) bl ; degame cyae)]

f(a)= fy(a), ac A, Tl Al s 4l 3 el 0 o
T fay,  agA,

asld Soa S F Jgaril L g0 o Fp g f) cod (% O

O P JRPPRE AT 341 JECK I JIPTRE VPR P A 4

el Ligs i £ olF ] sl Logs 90 2 £ o ), 31 (Y

nmsh iy a3 He2 T (F

P T ol (g S0 4y 0 Jolae 325 gloe 155 5 Sl il a0 S T X 5 ¥ w28
F(A\B)=f(A)\f(B) : ABc X ,» 4l 0

(FAN A c AcX o oly (¥

FfA))cA AcX o400

A=B n-lfq;.,-': f{l\]=ﬂ;8} ;I:A,B; X el (F

-¥F

LW PSR LIEE ST L-H IRV PRE FRVRE T B 5. € [P WERE R .

dnealdtaly gl Lot on Y atly abisali ol Lt X 81 ()
sl b oalina X aly oabinals ol Y 0

i | galizali gl lat o X a2l alizal ol led Y 51 (T
e (aipa) Suson X | (slasgane pj g LY (F

Ai-y+Ye=o

Adl alfiws cal claciles 5l feols clad oy H 5oy, 8 s 0, {x+v+‘rz - [ I E PRl

Pt plas BT (slad ;g olgis 4y H am ol5]
YOy
AR
i\
o (F

-¥F



436A

(A 4F) il y degaima ;30

Tanil ot il plas AP

Moy Shiarie il R g1y X7 g2 AT by i dalgi lnglalen e cbiidl sl s

feol plas f1—x"

4 X

¥ ¥

=X

Y

1=
*Jﬂ;ﬁ‘}*-fi:[a - ].L,,.u'._,a,j -FY

val

11 (v

faln] 1'
va'

o

(¥

-FA

S GRS e o daly 42 Y +x -x'-¥

h!

&
v Y
- (R
¥l Y
_'1;

—a)

P! s 40 38 aluf Ciygn pul 3 A E }IF(E} S -4

ceR ,a o, .adiicA)=c adjA ¢

BeM,(E) =, .adilA+B)=adjA+adB (v
BeM,(R) . .adiAB) =(adjA Nad)B) o

S pames 42538 wlaS Dyges cul drank(A)=k >0 s Ac M (R) owur 5,8

det(adjA) = (detA)" (¢

rank(A" )=k 0

rank(A") <k (v
k

.rﬂ.ﬁk[ﬁj}="| .i)..n,._g|ﬁ5r'\l=z}'\i "‘S‘J‘J‘}Fjﬂ H“:.-I,...._r"lkEMn{R]l {r
i=

qank(Ai) =1 vl o gly s A=AA AR & sigrge Ay Ag e M(R) (F



W i 436A (YA 05) bl ; degame cyae)]

e | @

Towsl gy el E8>e s gl A}w=|:‘ —

} Sald yges sl g2 AE MT{R} WL g g |

o (Y
1 (Y
 J

ekl (F

O sl oy 1 2l 0558 433 35 1S sl Adoges s FIRIRVNQ s 65
Sl Sdr S ()

i Sl (Y

il g (Y

SUNNICPY HF QUL JRLONEE |,

AT FO)+HT () > 51 ' (x)>e xR 42 il wgoog piyaniv b MR R aus 28
(o JOWLPSTEL gLy

e 795 ol £1Y

o 3,9 s (¥

f(x)<o (v

f(r)>= (¢

il Canw o i 3 ol Jim f{x)=L > e g ail pds giiee [oy+0) pf culpd i i auif 5,3
e

lim f'{x)=2 (A

Ii:p f'{(x)=+m (v
lim f'(x)=L ¢

od 5[, 00) o F alscF

_Iﬂhf{x}dxzj:g{x}dx A5 S0l [, B] g1 khgs & 558 9 sl 30
Tl oy a5 plas o851 A ={x € [a,b] |f(x) = g(x)}

nil g G A b aline A ol a2l LA S0

od aliali A olST il LA S @

il sgae SEA Sl S (T

-

-y

-&Y

-4



W i 436A (YA 05) bl ; degame cyae)]

bR a0 A o)liys ¥ ot . DT A o (5 )pbty wbly i 31l 1 asgama s St A Suif (53
! G 39 griialdl e

A=R g sl A 310

d g A ST sl s A 8 o

A=R il wslllaz A 50

A=R i .8l LA 9

_ . [nm
*?;...;1.;mJaq3!,-lusnm1.A:{5|n[~?]~m+‘:n,m EN} A
infﬁ———ﬁ s SUPA =1 ()
\

inf A =

—\—¥ Vr
v

3 SUpA=— (¥
Y
A Y X
infA=—— ; supA=— (v
T Y

infA=— s SUpA =\ (F
b1

m

Cesal Coanys s 8l 2o L R glad jo A ajlige ass i plar . A={—;:!IIEE,|IE N} IVEL g g
Y

.duL.n.:llLl'ﬂL'm.ar- ;.LJAJ{Y o ettt 4.-........!_5]3 il JLI (]

g e 3 S Gl (F S g el i (T

el pudh sy alaild b o] o3 o F 2l

[sin l:| X#o
fix)= X

-] Iisao

il s 50U a3 10 (ol X s 25 [X] oled 51 yadiie)
i &g T Frisgai Lol 4 game ()

el |l £ Frageals Lolis deqarea (¥

B ylo gam alaii £ Sinal Ll de gazes (T

w295 ) R i bl o T ol Srgagli (F

Y

=aY

L

-9



i 436A (YA 05) bl ; degame cyae)]

P! 3 g 3 plaS (241) o3k . g(x)=xInx 4 f(x)=Inx wosr 23 -5
ired S gy g0 @ 5T
s g8 gy 8 3 g5 | S e (F
AR [P FEL P LOUS . S LR SIS IS JRPLRIORE i | o
LA PLIES YL IPLIPOPE - SR PLIE JLIEL VL TRPLIOS i

! s aia 3 ISl oo s slasl 31 slallss {xn}:ﬂ L e |

il {qfx_“} o8 sl 1R {%} 210
d |, fan {.jx_}n ol sk R, 1) 8 (v

JONTE I {i—} o551 sl | S {ﬁ}t,ﬂ r

.;,.,..I.",i..a{x“}:_" oSl sl | Kan {%} ASIF
0 A=Y

PS . ¥y = Xn¥noy 9 Xp :% MEN 3 sl & g cude sluel y, 9 X, 45 08 -FY
ol Caayd 42y 5¥
i il Uiy JoimX, 2 limy, 5 wa Sy, } 5 {x,) O
ity liggd Jg Timy, 2limx, 5 acus i Zeady,} 51X, ) °
limx, =limy, s oc.atfafy, } o {x,} o
Al s Sl oSaa Y. g X, ol 4 anadefy,} L {x, )

(¥

- n—\ J = cosn
Pl Gy dda 3F s o8] B = Z[_c]ﬂ[_] s A= 1 A1 -8y
n

n=\ n=y 0
Sk A E R B s
wZed |53 (5 i 90 p2 (¥
Ced Sy B s g ol San A g (F
Aiten | San g 9o o (F



Ak 436A (A 05 bl ) dsgame 030

Tasdly s arps Sl b elagglades air (gl 1) Jae b U wiili oz Poo polie —#F

I:J_Ir{x}dx = .::I: F(x)dx +|3Eﬂ[1)dx

! ¥
{1:—! :—('l,

fa ﬁ fa

T y
g=—, p=—(v

& fl

¥ L
a=—_ f=—(

a4 &

¥
a=f== (¢t

Alant 3 3t 10 it 33 bt X ER™ g be R™ yu_ibmxn b i s S A I -Fh
fowl plaf” min || Ax—b ||y
x=R"
.:J|:.|:._":_l.,__a-|3:g-d~J.L._,n{"|
ol wlgeialyd o b B50 e S0 L alii (F

oo X, +Th o X, +h ox, dlold pa blE o 15 F a5 02b eed dejo cladles som Py ood 2.0 -FF
@l b GV oS S il ol ML (X% +Th] oy £ g Gaie SIS
Seusl plas [£'(x, +h)— P(x, + h)|
A
—h™ ¢
2
¥
—h'™
o2
Yorx
—h'M ¢r
T‘

Th'M cf
T

32 M Ay 5l e glales wia Olngys P(X) g plete g9 @ g0 Slaslii=e i DX ads 28 -RY
il plaf P(X) Slipyg)e glades wiz o coli ales oxy = o 51l (x;,F(x;)) slassts
fx_) o
f(x,)
f[xu,xxl o
f'{x“:lq] (*



VP dmiue 436A (07 A 05 ool ) degama o0l

I
SJqL,.aL!{xn} ale b odly )88 o s Juilyy 4z .gla) e 3 f(a)=e hi{x)=x- (x)
g

Al el =FA
03 It

(Fyg € €T (R) wis (3 810l Al T il o Conss (01,808 i 50 1,808 900 33 Xy = P(X,)

f(a) =gla) +ga). fla)=gla)
(o) =vg(a), f'(o)=gla)

f(e) =vg'(e)+g(e) . () =gla)
(o) =vg' (), (o) = gla) (F

SlpeSdi SV gdy#o b Eo;dydy..d), XA e 4 3las] a5 A glus b 3lid juns olfiws Ky j0 —F4
s doles bl Jlgke 302 g8y dlold op pies (diad e 031 iulei —FFSe<PY 5i=1,T,u )0
F ]
AT
AH o
A
AF\' ¢
Tayla sgmey solidl yaa sals o o cldaes Jlagad 3l aolitwl b gy cloasta o =¥
{5 I R | R ) PV ol PR B o L | O o PR | R A R ok R
o (4
VY
Y (r
¥ (¥

"?Jig,.n:rm.ﬁ'a.-i- ch&qlﬁ,cmhﬁdﬂd PPN TP ;al}BJF?,ﬁJFQ G|53u.: T Ve TR |

&!
—
¥l

Yal

v

—_—




W i 436A (07 A 05 ool ) degama o0l

o o Jatmo 5ol g e o pe 1P Jold (6,500 b sl ol 00 P g o ot B el (Sl VY

o PP aill SO; p il e g0 aflsl Jledal el po SlAil deed g 5l olal A 0 g S Sl
] QAT pad danat T sl g Sl ool

f (4

(Y

Y

Yo (F

PO E LI s PR | R R SV - SR P | R P R AOTED. WY, WL g
|

S alaS a2 F; A 31 S Jilae asiyl Jasel  P(Aj) = o

v
—

1
i

Towd! plafiaily 58,0 P 5l pladl sos o yiSares
v
=) o
ful
T
(i
.5
(=) ¥
Ve
A

Tio

feul alus P(A | B) J@‘P{.!.]:% , P(B*|A)==— , p.[BMﬂ;,:% 91

-4 | —
A N [, SR [
2 A 2

==
=5

-¥r

~-¥F

-¥a



WA Ao 436A (A 05 pdly 5 dssame oy00)]

s gl 9 e Pl il it bl GIUT) poraid gy

x|+ X #
IxI+(y] X Cypoy B geyd Sopoass o8 -V
o x:j’

Tl G 32 i 1 2o il ousi iy d(x,ﬂ={
o linn A olS5T w2l 03,28 A 51 (Y
el sy Wy
Sl alea (H.A)
wed b & (T
A% A gas bli degeme A') fowd vy ABCX 2 olp 4 plor (Xid) e olad 50 -YY
(sl A jp0 OA g A JSg50 bLE d2gnme
B¢ LA 20 5] (AUBS=¢ 510
Bizd L A= 51 (AUBP =6 3 (v
B(B)=9 L A(A)=¢ 5T HAUB)=¢ S
wizes 8> X oBLA S Twal J52 X o AUB Si(F
deaei | (Uil 1 Saa X po g adlss pa ) X o JolFo(Rod) e gLad 3 15 glaai s dan -YA
e (T
all [ Sen glalids i glls 29 allds 2 ()
adles,2d {x i e} fegama fx b 505 Ulis 2 Sl 4 (¥
iy a8 lallis g sl b allis o OF
Wil e slalls g ello Josls elis o (¥
Pl a0 a3 plaf EC X 9wl S0 i elad o0 (X d) 51 -v4
E# df ozl LabiE , ) X 8100
Bl o8, sl L2 E § (8.8 o1 0 595 dllss ) J5 X 31 (Y
E'# g o5l asl Wb E g )5 X A (r
e Blasli E' ol Tail LLSGE 5 00,28 X 51 (F
Feaal i y3 i 35 oS LT E = b a8 iy R 51 0801,8 3 o6l degame 303 E 81 —Ae
2l i sl s E e (0
bl &z eali ailyr o E® (¥
A o ksl 895 pes Sl TIE 3 R 2l o (Y

.J;l.‘.’:b}?—g fE “—'}R Ulﬁl_'ﬁg ﬂ..:...JH :_!I..; {f



T 436A (YA 05) bl ; degame cyae)]

Pl iyt dia P plaT X 2 Y gl S0 e clad 92 X o Y 51 -M
o azugys Fol8 o] a2l 08,20 X o FT(K) Y 51K 00,28 acgamesny; 0 ol 5101
ol ol 53 FE) ol T 0ty Yo tSEC X g anwga £ 51 (¥
wtead 53,28 X 13 50 TTHK) 85l il 0, 20 KO Y g iiges £ 01 ¢
i aagy FalE T oty b X 0 £ (U)LY U ool 5 sl acpamman; o sl 51 (F
WS gl odet alds ol pheS Al 2 FIN Y Bl G glalad ¥ g X s (28 -AY
] iy Al 38 plas
LI I UL VEPLIRTS [ - ¢
asl azsls bl  Fiugils ailgs o 2l (7
et gy gy Lagyd g ol i Fals
bt il 185 £55 | O (sl Fogs oy 2ty atwal il o s (F
Fo g e [o0)] 2 5lke ke aiugn aily shad Cloyl] ais 28 -AY
degazme 390 50 35S alaS il d(f,g) = sup{| f(x) - g(x) [: x € [,)]}
Pl ewys ff e CloY] 20 {Jﬂ fix)dx <V}
FSURIE LS T [L gL RLIRN it I
aZed Jail 5 g 5L (¥
LT P PRLFO BT o | o
b iy el sl 5 4 (F
DAy il oy g5l jlis ded o1 WL R gy oty Ty ) Alis glac! 51 —AF
AUB g9 cslpsy ooy £ o &DIB g A dogame g5 59, 2319Sy jgbas £ £ 3103
K oy calefy jsboay £ f o80T K 00,85 degamma (53, jlgalais jyboas £ > F 31 (¥
S jgloa £ g —> £ o1 oty Juil 5 g g Sl by £ > 51 (Y
Ll sogmo i ol sl sogns oalyi ol g lgalaii jgloa £ —> £ 51 (F
@l Fen aisf plaf Wil X 00,08 S jie gLl p dtwgues udis aly 5l gladlis ) S 258 -AD
Tass oo azmai |y [y} Al el
W EDULROEIL VR i PR ¢
S s el o Kan slallis p; {l‘n} 41
i 11y el I Saall sy wipiygia g T alys (v



Yo Aseius 436A (YA 05) bl ; degame cyae)]

P Sl Loy ) e laalls 1 G plas ol R ol aisgy Ti[e)| 2 R

(=) o
n

{(nf(x))"} o

{sin(—F(x)} o
n

(0 x—~D} ¢
mn

nx

] i gi8 g e o3l plaT (g9, T ()= - (nelN) aly alis
Y+ nx

Wansd Sy gl S B 4 S PRTR BLFE L VRN L N 1. 1 [ o PR
i Sy ol e By s el o clSen e <a o5 [2,90) o pear ol o u (7
it e (gl R glojl g i (T

il el A Zan B (F

o > X
ol coys R {En}“=1, 2yt Ao oylyye adapf plas gnfl]=kﬂ_1 m (neN) =
i | San sy ool 1R Jalais O
G | Fia gl (¥
] | e aiasli | ol 4 Sl (F

o Y
!;|I X
Pan] Cawiys 2, In ‘}+: 5y 0yl g dda 3 alaf
n=j

s i (ol Fen B s ol 2olaisy gl SeaBl o] S asgame 2 0 ()
s ZopiSy (ol Fen Boafls e 1 (F

ol S gl R (=V,N) (slaosly g2y g Jadh (T

iled ZAel AR B, (F

oy

—AY



Y ki 436A (YA 05) bl ; degame cyae)]

0 ] L.u"E )" ladie
" brtates
sl ol
—
i1
i
\Y
“_'I"
— (f
;

Pl promas G 3590 43 0,135 plas bl Jlie 31,8 Gy 23
il gl E G QY

coslis gt S5 G (¥

) hes S GO

O - TN - TR P ERE K S €

?m1w;_~,1j! |n|..kl'=-'

ol azem Ju BB L W, VY SLE 2 )

SUTASIUY. 1 i R SR P S PE L T LR P l;..:i_, W S0

il 5l g plitia Y 45 510 sgmg ol VY LT N

3505 G g ol pliiin =¥ a5 Consl agzrge H L5 KT 02B Y a2 0 e Sla b (ol 1Y 315G 3108
3 8,108 pily S gode B hegemern) b el 4 b oo S5l JE X={0 YA} 0 0
th ol sl I ol ol 52 A0 bl gl ¥ T SRS I aS oy a1 i,

T ()

Yo (¥

YF Y

Yo (F

ool 1S g s 0 310w ol S T S 2 (g5 el Jm g o]y 0L olgds IS G oS 54
sl oyl B(G) 5580 35 05135 plas pusli 0 S(G) 1,

F“_-T:._..JI a8 e S Jilas als S(G) J1LE (0

sile Jb ym &ds S(G) S5 (v

e oo, n+m ids S(G) SI5(r

aly ol y 2d 550 S5 Joli BIG) a5 5 )3 0423 G G5 (F

9.

-4

-4y

-a¥



YY d=mie

436A (OF+A 05 il ) e game yoe]

Tl ol gydzgy SIF pf1p glacs o ) Slaai -390
YA ()
Ydo (¥
Voo (¥

YRF (F

g kil jo ) glaais ) das  -4F
Al agmg wlate -F igsd mhaes JLF (Y
Als sgzs Ju YAB L pd) Voo alas L (¥
s sy B jlfdbjahu;i)-ilws_td;.gdlﬁﬁja{f
ol waai G 4 G ol a2l ) 1Y oo L 01LE UG8 (7

aF dgei ST B a A1 5lei oo 0k e @ el 4RI Gy Con b Ve T pailgas dadd 51 -AY

B

e ya8 C 31 Lass

fach<c<d 5udlzy;afsjlosemy abed (s9doa ga,d o L) ool )l sae wiz AN

T
FF (T
Y (T
AT

0 oy pad 518 JBL S9dEy D V00T L o] Jgl 45 0l iz ¥ 31 10 plEyI L ey Yo claallss staxi  —44

Tl e palls ) ud ) pias S 40 4
T B

v et e o

vt o

R R



Y dseio 436A (A ) bl y dssame (30

(A+D)" 5 (A+D)} 518 438 plas il o Jlail g e A g oy Vo dias 31,8 G asis 53 e
il iy
e b a® ai o elagl o Jla o e (Y
At S o fle g3 g2 glaals (T
i S Ll ;2 dea e e g3 8 el gg (T
S e plp glaslie il 550 9 cote T S5 glal o (F
s andly gty Fea ol e gg; ol g sog line ol 8 g (oMb Ty M A pe 5l oY gupe SN
il ol Pl 8 A e 5 Wb Y slap e
o ()
V(Y
S
IR A

et 4T gabds 2l gle plade dwdB 8 3 1) plede LT Vo nlgi e 4F ol Sliai 4 bgie alge adli VY
Pl ol wiikes M- gl
e

".—,!va1Ir

( ) v

(e* =) ¢
L e A
¥
1= X
sl plas Py 30 ol S Bila Jiies lvac gass ) Sl o857 2 bl (o 0 s 5 Py 51 Y
YA (O
ol
(7
AF (F
) Ap g Ap g Ay gissemen; e Gasb e 4 B={ay a8y e,ny, ) ans o8 1F
-Fl
(okiily 03 oo Logy) Ap s Ay daif amgs) Tudly H:U Ky A ga
i=\
"|~:"? {4
&y
g7 (v

¥

vo' ¥



YF asi 436A (A ) bl y dssame (30

145 gyab & 8, ehaeleSy 1y {1 Tauy10) degame 3o Sgage Slasl S ¥ U el pe Bisb wiz &
Fusabld B e csil 23 caus b ga slas) SHlis)

YoX (3

VAR (Y

TAA (Y

Yoo (F

@b Jles! slaai il aidls JlewuSle JTods] ¥ a5 (g yabas dily Jlusy § plrdls ails o4 R s 2,8
fowiliviz RxR 4ils ;0 Jlowsle

()

F Y

A QY

5 (F

31 SRl iy pais g claadls l Suplas

Z.[x] o

Mp(Ze) ¥

£y [x} '\

Me(Z) (f

ol po il Jol Jloasl RNPy 51 iU R glaJloss! Py Py 5 5lass 3 alzals glails R uuis 248
:QJ’.J

8 4 L

P'fipﬁ s REP, v

P, =PP, (v

PPeRLPcP

fowlivie Ex il ddls pdyoely polie slon
A
(Y
¥ r
4

K[x]
< 1* + FI.T

! line K Sl sis el 0 dils oype ool y3 K e{Q,R,C} uis 2,3

+4>
o i:'ll

V(Y
Y
¥ (F

Vel

~\ef

—ye ¥

1.4

1t



Wi 436A (YA 05) pdls; s game (ya03]

ST HNK=<x"> 8. K=<x"5> g H=<x" > ;imes G=<x> ausr g 3 -
Sl T g T S s e a2 35,3 S3bama T ()
r=m+n (¥
SRR | I | | QPR DU, C LT e gy
r=m-n| (¥

CudsS goudyi 1) o dm Sp 53 (VYY) 4 (AY) polie WY
A
D, «
Se (r
Q, ¢

Tl plaF X dd po O yame ol 30 X =e,x #e af clainf s XEG goa f SuG s 24 -NY
Y
Y
Fr
FLY (Y
ol G Jloyiog,F 55 S0 G 5l g F 5 a8 ol )F ams g oo bl plaf comi —11F
HNG =1 ¢
HNZ(G)= (¢
G'<€H ¢
Z(G)=H F

g ol )0l prad goae K> geogropd Jes b phol ide slasl Aogeme G og,f w28 -Y18
Caml 355 oF3u plaF syls (@) = X ki L 9:G > G el
el ey S5 5 e lgan ()
LIV R S99 S JE. RS Y 4
e calite ol a5 sl Ll oo aa oSG 8 lgen (T
il cliziall ] A g o Ldgy a5 e Sy alba gk S (F

Pl e )5 pjegf plas b Iprty ed ol 09, S -NF
i ' < (o,Y)>
Z,
Lyxdy (¥
ByoxBy (v

ToxTox, (¥



YF dmir

436A (OF+A 05 il ) e game yoe]

ojlo gy By ndy 4 Ag jl 2y 5 S o o
1 Q0
v Y
F Y
7 (F

woyge ! o H={xeG|xg=gx} 51.26G 3 G SZ(G) o5 cuul 123,5 G 0y 35

H=Z2(G) ¢\

Hel' o

HOG = ¢

HaG (F

ol il oy % Epp 29,5 32 (Flle) i iipe
&0

Yoy

Yoo

Yoo (F

aiiF alaf Sy ool 3o cewl G Gide 09,505 G 45 (G"SZ(G) af ool 29,7 G 0if 3

Moy pd 2l ez g b<o

Sl AT e GO

ZG
ot M it 2
. G
‘imdluégljﬁjjf EEEE}S {r

P

g AT S A
297 GG

min z=c'x
M=o L st AxZ b Sjge a (P) o o yielip allie
L S [

|
i s wy g ol g0 s peai oEzpeR Gl —u was Jopalu
p

il 8 o ailgs e (O

el G5 ot 3yl age ez L (Y
Pro Fl s s 1 ayls g ez (F
P Sl sadbalg e (F

-y

1A

-4

=AT.

="



Y dmic 436A (A ) bl y dssame (30

S X ES JopcwdmAd, Lmxn g pile A 5T J:ELE:{xER“Mu =b, !‘.2-:-} S B
R PECINI FOURE- S P TV

02 e X 3l 8 0028 iy jai dsmie D (Y

M b oy X7 he nd sleailie slaws (Y

X =AX' +(1-R) X €S af il azila sees XL X' €S lajls, g Ae(e,) IS (F

ity o s X7 ool cladilia b pBlis A il slaggin (F

b ]2 (5989) (KaT Sl yuiiin Sy 3 8y 1 sl 2] Ojpee 4 S (g3 jaliyg alline K L Jyix
Pl sy (27) s gy ylade 0590 55 4ds ¥ 18 olSIT c(iiar < g3 1 L) Wil allae

Xy = X5 8 Sy

K4
z || -f 1|z
r V| ¥
For
z =—14
z ==h (¥
2 ==Y

"""‘.1.’.1I S 4y | ?. ‘-'_;»193'\344' g e “_._;.‘If g il (F
s 11 o glagly g S b plicie auly o yile S B s 5 3
T

min £ =l:- X
sit. Ax=bh
Ao

s 3 A pl K gl gien K by Bl Frosgion i3Sl 3148 Conl g yile B ags 5,8 cal
vy ol g0 sl Jyazr K gi g el s 5o 2ty jladie ¥ B 4y bae ulliais Jgur 55 9 ouel
1S 3 51 ol e S, B

Y =e

Y >0 (F

Vo <o (7

¥ o (F

Ay 8 GBS o 1y Sr:{xe R"|Ax=d, xza] 3 S,:{xE'E“Mx:h 5 Izu} Tyl dogame g0
! Zasuo ab3f plus b2d aur pé.

Lod 2SO 8 € cud T B O

it Cannya Lags) o pSe g aan 22l By om o S o8y oo oS OF

s Cayo Lag T uSie Sy s oo 4zt fy 8y om0 0 Sy gom o5 O

2l 29y Sy 35y 5os OlS ot (e slall, (F

Y

-1y

ki

-4



YA dseias 436A (A 05 pdly 5 dssame oy00)]

sl X o2 slp ¥ 2) eyl Jgi ol e 50 oo poia o801 (sla 150 51 (S 92 T 28 ITF

o2 ypee ol 3o el G ol i Adlae Buias GLLS Vi g Cenl puSliai Jauz 38 X pdie p ek ¥ lep

ol s alla O

OR[N SR DY ¢

Al drgs cilas allis v

o ol ot b 2l 8 s il (F

Allics (31 390 43 4ls3F AlaS il g5l Min clls ja Jdas o3 jelip dliie S5 ales Jgdm 203 Jads WYY

S T g

£l )5 o ddld) 3l abizal g Jaiie allae O

2gle LS angs o s (¥

05,08 ool By il S0 J i e

gl el gy oz S0 L o fo (i) o B ange sz Wl (F

‘?GM1GHJ&UM_5! plas AT A

ol 80 33 4z 03l taa e Ko gz 2 5 (JaSa - i) a8y JaSo bl ()

il A=l alS] wacal SoSl (}-'J} Dl Jeam 0 pate SO p5 cate sleddlia dsa 1 (T
el 18 o Slamgecms

alls | St 1 50 ot |, 9B gl Joipn b3l o B S5 bt (K SKaS it Aty jltie T (Y
WL KT

JQJME:{:;G.\J‘_TEB.J.:ILP%JI}EI&TIQ#LLML;J]JM@1Q§d.nungj.;.nfuh$5)fﬁﬁ£i).b(f
UEL PRPLE KT (RN £ N Y] PR PR E S



Y4 asiio 436A (A ) bl y dssame (30

o) ke pudio Xy g Kp Xy 4 ol i 031 105 Dyge0 4 o] Aty Jgibar 9 s (535400 Ao S5 1Y
Sggerds 2lo a5 laals aF ol ad b oadies Al egw 8 280 ool Sgud 5l i i (Slack)
R 3yl o pias b g gle elyly paliie Wil 25— 0

z x|| IT xr ﬁf l# RIIS

max ZF=vx, +ax !
1 Y " i . & C — d h
s.t. ¥x, + VX, <Y ¥
i i
Fx,+xy <b X ||l VY = — & ¥
¥ Y Y
X, =Xy A \ - v
A . ¥ G - - f =
XiaXy 20 L A A Y
xa @ ] o 1 - g 'f’
Moy A
-t 44 (¥
Aa¥ (Y
L L YE

Pl plaS oy Ao iy Jlade -1
max L =YX, +X +Xe+Xg
5.1 X+ Xy 2Y
YXp+Xxp =Y
X, <\
—Xp+¥Xe So

x‘g--.. 1‘. 2 a

TA
&= Y
4
¥4
Z=— (¥
&

YE
Z2=— (Y
&

Yy



o 436A (A ) bl y dssame (30

FAY el d Z gy glaylo ) Tams o G Syl & ) s &0 1, KKT el g i 3F plas AT
(i (11 F a0 gl yiusia)

min ¢ x
5.1 Ax =b
Dx=d
[ATy+DTz=¢
I¥ySe , Z20 (4

((Ax=b)Ty =(Dx-d)T z <o

[ATy+D"z=c
i¥Ze , 250 (a1

(Ax-b)Ty =(Dx-d)Tz <0

_f\T}*+D‘T'x;=c
F, }f":o . Frao {T‘

[(Ax=b)Ty =(Dx-d)" z2-

Ary+DTz=c
<}-"l_>cu S EEe (F

[(Ax-b)Ty =(Dx-d)T 225

aleign @opl W & Aledld sola ) IS0 a0e cR iy S:{x eR"| A.xzh,xzn} dggeme -1TY

oy el sl b X 53 Jlad 98 Glap 0N S0 (s i o jgueds |y € 50 0

= (4
J " ) (Y
g Yr
S. T

»




) dio 436A (A 05 pdly 5 dssame oy00)]

A 53 5 e a1y (P) allins ol e slaadlie by gl 0 L g oo slaailie b g1 0 U i (8 -IFY

il oy 5% 1S e
(P) Max z=cx
s.at. L=Ax=U
il azils lgr ATY =0 olfzas 811gs 5 8180 atagy ez (P) Ml (4
il ails e ATy =¢, y <o dfius Sl g 8o gy g (P) s (1
Ak st ol ATy =0,y 2o dis Sl s 515 s ol ) dle
Ayl digs Slas s Joea (P) ifls (F
AT g ya d 35)5 29mra ¥ 104 olSST CTX S 0 padly aidls AXS 0 aF 2,pbd X 4o S5l & 5
v#n__;"me-:n o\
ve ATvze A
Viso ,Arvzc o
vSe ATv=c (¢
g Sy 5 jo B20 by Sge 4y (P) adgl dlle

Min ¢'x
s.t. Ax=b (P)
x=o
it 2 g0 4 1y (VD) Al
m
Min Zyi
i=1
s.t. Ax+y=b (M)
X220,y =20

Bl iy iy 35 pla

A8l o5 o ailss s M) s 41850 ()

bl sl ailgs e (M) Uls B (¥

o g (Py Wl o 2l anls angy g M) Alis 31 (Y

500 e Pl Bus Ay Jake b aige g M) Ul o850 ol sl oz (Py 8liss 51 (F

SIYE

=174



Y amino 436A (e h 05 il ; dsgama ae)]






