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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.

5

10-

You might not be thinking about cholesterol yet, but high levels of cholesterol increase

yvour ----——- of heart disease, so find out what your level is now.

1) risk 2) level 3) strength 4) exposure

With the —-—-- of the Internet, working from home has become a real phenomenon,

1} demonstration 2) credibality 3) advent 4) dexternty

The teacher was gratified to see two older students --——-—-- to settle the playground
dispute between a number of third and fourth graders.

1} raise 2) encourage 3) promaote 4) intervene

Even though the unemployment rate continues to --——--—, voters are still unhappy with
the president’s economic plan.

1) restore 2) abandon 3) abate 4) delay

Her maudlin display of tears at work did not impress her new boss, who felt she should
try to control her —-,

|} emotions 2) secrets 3) errors 4) restrictions

The heavy rain did not —-----—-- —, 50 they cancelled their camping trip.

1) emerge 2) evaporate 3 ) subside 4) collapse

Whitney is -——--—- about her shoes, arranging them on a shelf in a specific order, each
pair evenly spaced.

1) spectacular 2) fastidious 3) conscientious 4) conventional

This agreement is very ------ — and open to various interpretations,

1} mtentional 2) diverse 3) superficial 4) ambiguous
Because our instructor was. so unclear, 1 had to continually ask him to -———---- and
repeat what he was saying.

1) justify 2pelanty 3) emerge 4) improvise

Because of the chels -———- cooking style, his food is easily identiflied in a taste test.

1) experimental 2) flexible 3) distinct 4) constant

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.

Remembering the past is an integral part of human existence. Without a good memory.
vou would not be able to drive to work, hold a meamingful conversation with your

children, {11) --—--—--- a book or prepare a meal.

Memory has fascinated humans since (12) =eeeeeees . Plato famously compared our
memory to a wax tablet that 15 blank at birth (13) -—-=-- on the impression of the
events from our life. Only in the past hundred vears, though, (14) ---—----- systematic

objective techniques that have enabled us to study our recollections of the past with
scientific accuracy and reproducibility. These range from laboratory tests of our ability
to remember verbal and visual materials (15) ===s===-- more recent brain-imaging
approaches.
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11- 1) then read 2) reading 3) to read 4) read
12- 1) ancient imes 2) ancient time 3) time of ancient  4) times of ancient
13- 1)slowing taking  2) to slowly take 3) and slowly takes 4} that slowly takes
14- 1) psychologists have developed 2) have psychologists developed

3) with psychologists developing 4) for psychologists to develop
15- 1) with 2) from 3)in 4) to

PART C: Reading Comprehension:

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

PASSAGE 1:

A production system is essentially the sum of its individaal operations. It follows
that 1f one wants a production system to be efficient, its individual operations must be
efficient. Working from a bottom-up micro-perspective, one approach 1s to simply
review all the individual operations to make them.the bést they can be. One reason
such an approach offers considerable opportunity for improvement today is that it has
been often overlooked while the search for the single "silver bullet”" macro-solution
occurs in the front office or the boardroom. In many firms today individual
workstation cycle times can be reduced by one-third to one-half of their present
average cycle times by implementing.a short list of modest improvements in these
workstations.

Charting techniques have proven -to be useful for analyzing operations. The
operation process chart allows the analyst to visualize the sequence of operations for
a product whether it be a bhicycle or an insurance form. The circles on such a form
typically represent operations that are considered to be value-added activities in the
process flow. From the customers' perspective, what they want is the completed (i.e..
assembled) item; therefore, only operations that add directly to the physical
completion of the-product are considered value-added. Inspection does not add to the
completion of the product and is considered a non-value-added activity. Many
production organizations now practice simultangous inspection by letting the next
operator in a process inspect the previous operator's work to minimize the need for
inspectors. When the analyst understands this sequence of operations, his or her
attention often turns next to analyzing a segment of the overall process in more
detail, employing a flow process chart. The interest is more focused now on such
process activities as storage, transportation (1.e., material handhing), and delay. These
activities do not add directly to product completion and, therefore, are typically
considered non-value-added activities on the flow process chart.

16- The top management is often interested in system improvements that ..
1) offer an all-embracing, holistic solution to the problem
2) turn every individual operation mto 1ts maximum best
3) overlook the most efficient states of operations
4) involve a micro-perspective approach
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17-

18-

19-

20-

Applying the proposed novel approach to workstation ¢ycle times leads to ————-- :
1) identifying possible improvements to lessen average cycle times

2) increments i cycle times by one-third to one-half their present average values
3) a short list of both efficient and inefficient operations to be discarded

4) the demise of the most firms today

The objective of the second paragraph to is to -——--- ’

1) define value-added activities

2) relate customers” expectations to process flow

3) introduce a technique used in the analysis of operations

4) differentiate among the signs such as circles used on process flow chart

The need for inspectors is minimized ——------,

1) to allow the analyst concentrate on a segment of the total operation

2) as firms concentrate solely on process activities

3) since inspection cannot be performed simultaneously by the aperator at each stage
4) by simultaneous inspection as inspection is not a value-added activity

It is true that material handling, storage, and delay ---——- .

1) are not represented on the flow process chart

2} are the focus of more analysis for possible savings i operations

3) cannot be dispensed with as they are value-added activities

4) are of great importance from the customers’ perspective

PASSAGE 2:

Industrial engineers (1Es), since'théy were first described, have been innovators. As
mnovation engineers, we have cometo realize that we can provide industries with a
competitive edge. That competitive edge comes from a number of tools and activities
that are truly based in industrial engineering. We have also been leaders in continuous
improvement, While Frank Gilbreath said there is one best way, and we believed that
for decades, we have bégun to realize that the one best way today is probably going to
be eclipsed by a better one best way tomorrow. In the 1960s and 1970s, U.S.
manufacturing became very comfortable with their manufacturing processes.
However, in the 1970s and 1980s they realized that Japanese manufacturers, who at
one time were considered extremely inferior to US. manufacturers, had become the
superior manufacturers and suppliers of choice. The Japanese were forced to improve
because of their poor quality, and their improvement quickly eclipsed the quality
found in the United States. This forced U.S. manufacturing, primarily the automotive
and electronics industry, to quickly adopt continuous improvement.

Another part of innovation engineering is employee involvement. Industrial
engineers have been pioneers in geting employvees nvolved with process
improvement. At one time, industrial engineers and manufacturing managers believed
in the axiom that we will tell the workers not to think, and instead we will think for the
workers. What we learned is that while we can tell workers not to think, we cannot,
nor should we, stop workers from thinking. What we have come to leamn is that
industrial engineers need to harness the employees’ innovation, provide them
assistance in how to implement improvement, and focus the emplovee imvolvement for
progressive change.
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21-  The comparison made in paragraph 1 aims to ——-——- .
1) show how competitive industries might be
2) 1llustrate the improvements poor countries can make
3) provide an example of the competitive edge gained due to 1E’s contributions
4) refute the claim that US industry 1s progressive
22-  The author claims that —-—--- :
1} industrial engineers no longer subscribe to Gilberth’s idea of "once best, always best"”
2) US rose back to competitiveness only in automotive and electronics industries
3) there were two golden decades of industrial development in the US
4) the Japanese industry owed 1ts progress to US inferior manufacturing methods
23-  The lesson learnt by industrial engineers mandates them to ———---,
1) control workers and think for them so as to avoid their involvement
2) allow employees offer mnovations toward sound and sustained improvement
3) help employees understand innovations by 1Es to make progressive change
4) teach workers how to implement mnovations put forth by [Es
24- A good title for this passage is —-—--— :
1) industrial engineers in the 20th century
2) the new field of innovation engineering
3) appraisal of the industrial engineering functions
4) managing relationships among industrial engineérs, workers, and management
25-  The word ‘eclipse’ in the passage is closest in meaning to ------—- .
1) surprise 2) surrender 3)surmise 4) surpass
PASSAGE 3:

Studies of social animals“and- social insects have resulted in a number of
computational models of swarm intelligence. Within these swarms their collective
behaviour 18 usually very“complex. The collective behaviour of a swarm of social
organisms emerges from the behaviours of the individuals of that swarm.
Researchers have developed computational optimization methods based on biology
such as Genetic Algorithms, Particle Swarm Optimization, and Ant Colony.
Swarmbased optimization algorithms (SOAs) mimic natures methods to derive a
search towards the optimal solution. A key difference between SOAs and direct
search algorithms such as hill climbing and random walk is that SOAs use a
population of solutions for every iteration instead of a single solution. As a
population of solutions is processed as iteration, the outcome of each iteration is
also a population of solutions. If an optimization problem has a single optimum,
SOA population members can be expected to converge to that optimum solution.
However, if an optimization problem has multiple optimal solutions, an SOA can
be used to capture them in its final population. Common to all population-based
search methods 15 a strategy that generates vanations of the solution being sought.
Some search methods use a greedv criterion to decide which generated solution to
retain. Such a criterion would mean accepting a new solution if and only if it
improves the value of the objective function.



www.isijournal.net

$ amio 318C (1784 AF) palis pawier (133

26-

27-

28-

29-

30-

Swarm optimization is based on ————- !

1) phenomena not commonly observed in nature

2) bionics

3) behaviors of individuals in a swarm

4) popular behavior

S0As find optimal solutions through -———--— :

1) iterations comprising fewer and fewer populations of solutions

2) randomly searching in the solution space

3) finding a single best solution or those improving the objective function value
4) direct search of every single solution that 15 part of a swarm

SOAs always converge (0 -—---- -,

1) a swarm of optimum solutions

2) the single or multiple optimum solution(s)

3} a population of solutions in each iteration

4) one single optimum solution

The greedy criterion is used to generate ———— e

1) solutions

2) search for the best solution

3) control the level of variety in solutions

4) increase the number of solutions in each iteration

It may be understood from the passage that -—~-— 3

1) random walk method is not included in the biology-based optimization methods
2) 1dentical procedures are used in both hill-chmbing and SOA optimization method
3) SOAs always lead to multiple optimal selutions

4) each iteration involves one single selution

AVl Sblos jo adad

dr ol eSlew Jauda 33 Xp B culwd polie widl al 30 Xy g Xy 93 Jue A Dlae g0 S T

] B

Taga sl g
max x, = Fx, —Tx, 43,
TA +Ta —Xp =1
Ky HXp £¥e
Kys Xy Xy 20
v
NE iE
\ \
v

4 (r

_.-r-"l.'l-u-'



www.isijournal.net

¥ asmive 318C (1784 AF) palis pawier (133

et Gl g0 1 ) o g el Jas T

max X, =c-r1=zcj Xj
=
st: Ax=b
X=2eo

Xj d iyl g pasiiie p5ed ol b ol patie o0 0 X e Bud ml cu il S 0 o] o a8
wtolai ol i feud g0 Cuwl el i-'ﬂl‘{tli} T P PO E{[‘.j] by deal oyl aaje cul ol
robal pitie Ko ged Jue Bas alb a8l ang b odiiee ahi g 2 b g A g JAles g 3l O €y
Gl 8 T id i ok A5 Sl i 15 onbad bk alad S Sl el galid it () g s

Fagu

n
Z E{c, }xJH Zvdr{{, Xj O
j= j=

1

Z 1.-'ar{c:J-] x] (v

F

n 1]
Z E[cj_}xj—hz var(cj)xj r
= =
1
D E(e)x; «f
=1

X' ik VI(x) == o¥alee o ool (51,0155) pa da a2l 0 a8 (X)) adli o g giladigs 52
o] 1T e 40035 3500 1! 50 ol 0 &yl 315 S pguedy S | 33 Cle g e g 0000 T el

¥ o o
H(x")=| = -v
A T

e im0 Al R

&
Al o (8 gl s s i le dladl S X (V
Sy o i Sl B 3

Wit i 6 it apian Al (S X (T

=



www.isijournal.net

A o 318C (1784 AF) palis pawier (133

Cams oo alei |y g Al o Eeo Jolne 4t plas -TF

max X, = &x, +17x, + Fx,
Ny +YEy +Xp +5, =08
YN, =Xy +YXp =Y
XXy Xy .85 20
max vy, =-—&y, -y,
st ¥, HYY. 24
Yy — Ty, =17 {
Y, +Yy, =¥

-¥, S0, cdide 03] ¥

max vy, =ay. %y,

st: y, ®ype2d
Ve Ty, =-1% (v
¥, +Vy, =¥

¥y 20, wls ool ¥y

min vy, =4y, + Yy,

S5t - ¥, —Y¥, S0
YV, — ¥y 23Y (r
Yy HYYy 2F

cdls 0 o3l ¥y, Yy

min ¥, =8y, +Yy,

st: v, Yy, <0
YY, —Vy 24T (f
o+ ¥y 2%
cadle ol ¥, LYy



www.isijournal.net

4 amiio 318C (1784 AF) palis pawier (133

sl oy 5 s e B 2 i b glabiws = gl il Jalaz 3l S ) Jade add 22 YD

‘.l\ .'hr ‘.i.r .'d.,;. .'ia
z | ¥ ° 5 o ¥ A
Xy | —F 3 : % —Y \
Xy -4 E 5 | E Y
X | -7 0 \ o —¥ Y

Foal ad Al ool Al 5 g ST Budpoadl )l 4y 3F plas
(.Y, Y. %0 0
{-:u,"..‘l‘,-:-,n}.]. (Y
e R L
(o, F.0,5 .0 (F
Dlgz 30 a5 0 30 el b e (BT) ity &1l waSan i yilo ) 5 B30 saaliy Juko gly ~TF
plAS ub Al Ay sladie (bl 51535 galud O ypon ) ddl Jlad codyazme 9o 5 S lds aige
Taal .1..‘.1,,.'.'“., dia 3
max X, =Tx, +4x;

st: Ay Xy Tl X A

N
g Xy +ilg Xp =F L 8 \
Xyaly 2o ¥
q ¢y
WY (Y
o
¥y(F

oles vowwl saus F o e el p Sliloe g L g yaelip Gab jl &F ) Slsaled Aliws 0 -TY
loled §; LT Ao po 35 (addyl Gauily) clo- Tl g utled B ©3les pS Y1 ST S M) (gl i3l

wal Fo(55) :LS“ fwn_]c“ g o] ol a2l

st Ewi NS W

i=1
Xj Zo g peaue 0ae i =15, 0
fi(s;)=  max v X+ (5 = wix;)) O
Xj=o.%..| 5i/wj |

fi(si)= max  {e;x; +fi\(s; —wix)} ¥

Xj=e. b .5

IL‘l':sj )= max  {¢;X; +r|+1 {si—wix;))
Xj=, b8

fi(sj)= max {ei X+ (s —wix;)} (F

Xj== s |_s,‘f1.1r'1_



www.isijournal.net

Vol 318C (Y8R 05) pobie owaigen 38031

Tl o AT Sl plas s g3l g0 ) 50 o U slasdl po e g el Al I L gl -TA
s 3 el S e Jake b epian sba e O
il F Al s jho e lade b opian glapeate (Y
il A Al 5l )l ceghan sla i (T
w5 pa e sl 4 B il e g el Sy Al (F
e ki SR o el (S s Dlg aSisl @ dz gl pgas il p 3 g g e 0 S gl T
fo! plas L 5580
min x_=max{rx-v . \-fx}

X -
st: |?~—‘| | £ Y 4 castle yo 203l x

0
by
AT
¥ (f

Al el Cp<o, 0y 2o bbb (0, 0p) Ban Al colpd gilwailon Bs ol p Alies S5 50 -Fe
Al (ol aewl saul Lt (02 ya5 jaile O jaedl ) Hloged jo alie 'ul clecusgime §l Lol asae
X, fale Jlaz ax
3 4y pazie gy ()
aglad e (Y
sdaild dioge (T
alf e Ay (F

el pj D jpeeds s o jaelp Al S Al Jaus -

X, Xy Xy Xg
Xs o o o F Y#
5y | —Y s — &
Xy & o \ -

(sl (EXITRME) o ST 8319 dunr 7 P lael b 000 8] Ol pramms dly 55 plus
le b et A e Sulid o g 0 S A e g0 s ()

e A e A e Su g o A e Su Al (T

2518 (B e Ay Plox Sulidin 9 o Al Sl Sy Al (T

ol satils Ny et aliacs (F



www.isijournal.net

W 318C (Y8R 05) pobie owaigen 38031

o Zj— € slyle wiled po ulpd dm Cood X o298 piie s eSlien g 30 (5 jledinat Al gl -FY
adl
n}|3.4.a-{"|
sdaald slaclyr b agrlae 4o 450 ol s nFale sl (¥
aly )l phe ke b pyrme e ma 2t sln il g0 Py, 0 i B OLL Y
Wi slaclye plo ool Gl (F
8 a0d o yeas o] 40 0B e s o E aili a0 ﬂr 5 f.l amilis -FY

u.__.._..ul .Tl._'l._‘n_a mﬂ.‘.‘({'ﬂl,f‘r} 5 f"l +'FT {"I
ool e max(fy, £} o £~ (¥
ol epsren JRQUE Y L

fT
! i f L £} o £+ £ (F

min Yo X, + 4%, +¥Xp + ¥ +YX,

St YR +Xp +IXp + PR —TX, 27
S +FXr e X + TR + T, 2F
X, X PR HAX 8K, 2P
11,...,1bE{a1\}
Yo
(Y
Yo
Vo (f

Gt} AT oo g gt o eSuid € dalad 90 g B dndad dow A dadal SO Gl AT | Jaame wuiiSody S -FO
sdiF ol Sa—mrge piilo LSS gy A dadad 2 aded flej (adyle & S 10 SY same gl dued yo Olalad
3% S A der 1y A dala LS il 551 ol € dalad 2 dded (le) iuad 9 B dadad o oldgi e plp s
Yoyl 3 Jpeamo daly 52 aded 5l ol g ol aded Wiled o |y anlad ool 5l aaly Fee Jiflus 59, 52
! Fates (dd ol o1 31 et a5 Al o slacusgame 1 S0 olaiedy i 3F 1o unl Ja ualy

(sl C 9B LA slaashi jlailyy) sdlei o)l jee Sl i s 3 8292 sl gl il X0 g XB « X4 )

OXp +VXp+Yexp ZYcoo (Y
TK&"“E‘KH"‘XC ZAoo {Y
OXa +XpgHieXp Z¥ooe (T
0Xa +tXpgHleXpo S¥oo (¥



www.isijournal.net

A dmiio 318C (70 a5) mle pwudgn (ye05!

e gt B g0 1y i Jae -FF
MAX X, = —Cy X, + Cp Xy
stz X=Xy ==
X, £
Xp 59
Xy s Xy 2o ["‘Cﬁ{fr]
T305e Slhpite Yp ¥y t¥y) T e e ol o5 3 @98 Jue L slavler 8)90 53 a3 plas
! 2 gl T o s dkls g [, 0p — €] 3 Gl Sl ] gkl Al g it e gl lacusgiime
(ley o] 5
Ve =0 g ¥y =2 3 ¥y ==Z zgdpe by Jo 5 (XX )= (e, 2) gl s oy J> ()
Yr ==t s ¥y =t g ¥y =—C—Cr ~tgpiedigs Jo 5 (X, X ) = (0, 0) algldbadigyy = (F
Ye=Cr+Zy ¥r ==C = Z § ¥y =Z zyoja diagy Jo o (X% ) = (0, V(B gy Jo (¥
¥r=Cr—Cy =Ly ¥y =13 ¥y =—C —1 zgje diny Jor 5 (X, Xy) = (0 Iyl s iy Jo- (F

l Syl ool ASal 3 b ol Xy Xy 5 i e a5 Jolae 7 Bl8Ca3game degazs 3 SaplaS -FY
ke G308 U o 33 aF Sl [0, 0] B3l ;8 Ak g ko Ny g Sy o piic Xy ) Tigd 9 58ule ¥ e
{.I;ud1‘fﬂ-n=

Zux
Y S (X, +X)/ v
y =X,
X +X,-\2¥
yEX; HX )

v € {21} 43 Y
Y €=,
e X X LN
: cZX, =1
Xg & e
X, € {2,
V=X,
Y2 Xy
¥ X,
y2Xxe+u(l—x,)
¥ EXs—ui—x,)
sS<X,SX. 1 (f {r
y2e
yZo
cZXySU
x'l = :c'-lli

Y
X, €40,



www.isijournal.net

o 318C (Y8R 05) pobie owaigen 38031

o g 5 53 1) ) (8 sl Alone
max x, = eTx
st: Ax<bh
X2o
Alis (shadow price) alo ol g ool K ol digs jlais g suslil b fol gy wlge wis 2,3
aliie hus i s cagly fal3hl Jal Cosgame Caul) Conns 28 45 300 13 b3l o M il Jal Co2aame
Tl 0l aals it yadis gl Cusgame vl y s sue yges ppl g il e a1 (VK ladie
2
m
txk

m

txk
LJELJ:.:— [y
m

txk

v

251a (F

g2 eusadme cedal b BlGe 180 i jlade oo ee Al Mg ez o0 g S0 G 3y g dlees
"'-.'.L.';.'lrﬁa &Juﬂ hj',ﬂ d..'..:_')f ln'..lf
max x_ =z
stz Tz—l:Tx ==
Ax=b
Ao k>0
o RN e (¥ el ghia 51 Ak ()
| . -
o] "; _ﬂ'ﬁ ;,! ;.|..'LE..| (f woed ¥ _,.:-1_,:. ‘_'JI' JlJn.E.'I {r
ol plaf (Xy 5 Xp 3 Xp) o dufie Jad puf g jluaig Al Oy
minf[zt,x.‘,x.r}=fx: +x;+1::

st \‘:]+T1T+:r=‘|‘r

-FA

¥4

_ht



www.isijournal.net

— 318C (1784 AF) palis pawier (133

it ol g Jlasal (s 5

a3l 18 Holai diged &bl (035350 8 7O bl AU 10 Aol iged K Al 9 il e S )
ol @l 39 (ke YO b Sola digad Ay o 38 )y 4 iy ailas g uFiles
Y\ (Y Yo ()
T (F YY (r

245 ol Jlado] 29 oo i 0 )5 F 09,8 ¥ g oleai jabo ay pmlils A g JuamadllZ BT Lol 5 S -OF
Fonl gl ol Jouamdl g 8 S0 Joldi 09,

i VP
= el
o0 oo
YF A
— ¥ — X
F VRO

byl g e s Rl A S g dobal 4 o 1O U Y laalad 4 ei 0 el BB S0 51 -0F
g o 2ddla,F 0 B,b 1S dy Sggee ] e 50 Sgub e aadla JF BB LTS A il Y 5kl elgls g

Yoy Yo

41 0
Joo Hoo
Vo ¥ la¥
— (F _
Goo Aeoo

cwelial o el p & jleee Sl b ey 2y shyle @il OO by sdid ddgy olal bale Fo e g —4F
Sade pflas ol aslls p o YPo & Gl gadly e wnladed e ol 5l s el ails U o laileul
Tl plaf (a8 C,-'I'JJJ-IJJ.I dy) dils S bacugd ,_5..LJ5.! @1.13@- aale IS3L |_,.5.1L..¢
¥ (¥ YES O
Yo (f Yoo (Y

Seaed g sl Jolze 1) HUX) 2l 5 caal ¥ Sl b oled pojed 51 Aol odio X aod 2.8 80
Pl lay P{II[X}E OI.-Y} B s Lo o X U phs 51 puiie o Jlesis 'JJL'L:_:- 2l
r.'-ll.-,h 41 -'.:|,-T' Al
e =" (v e

J,::IJ-? j! n.:rlLE" E-J.o-"l' [l J.dl."ll‘;q l;nll—"ll-T-l:1 J.L:jé 51 JHLH Iqr-n-l-J '} ¥ l-l ¥y ra 1;!1J.ni 44',,.1;:. n'.‘IJJI ;#Lﬁm[ li.l .1,-3 —OF
b i 45001 Jledal o T 1 F U Y Solped cgbue gl Jloial L a8 (81 ol slomiel 93 30 ol o & pud
P ol bl ¥ Jilas o

A

A1 —
Y

B |-t -5 |t

Y
(¥ =oE
&



www.isijournal.net

10 asive 318C (1784 AF) palis pawier (133

B! F1J.E{%} Slio il 13 Symee 0 Y o X diiwn® _Solad pukis g0 plad Jleis! aili 45

1|_.3|£—1'I|'+‘|
— =Ly =1Y
fxy(xy)=1 1 4
x polie wlew
fi) ¥
P 1 =y
5 ¥
T &
— ¥ - (T
YA

-aY

1 |
BLT W g n..‘n._q.-.ujgf; Jozal U 15w g2 hluﬁleﬁjéguéushiﬁMMUq; Jledal b codne -0MA

sl BIAF it Al Frals o 15w 50 s JBlas lae sl o g3 S S 50 A5 sl Jless]

Ul
=iy el
q.
¥
— (¥ et 11
g g

n
: -1 A : o s o s
el (F(N=n)=e = Poh =8 el g el aies BN S5Lai jidie ja; p8 0 dslad Slus

Sl 215 s 5 LS e oLl ¥ jg; S0 50 aSGT Jledtnl sl p=opY dalad g L e Jless

re ' ()
=T
Y
T

G P
il
¥

8 oy
—e ™ (¥
"

af Glads slawi g ue aF Slado Slaad (1 0gd 0 Uy s jeb ay dspe Vo g ol ol S
Pl plaf Y =y byl as X Sl ol iolis Y g N i ag 1) 300 o saalice 3o 20

-84



www.isijournal.net

Ve 318C (Y8R 05) pobie owaigen 38031

030095 9 BTy alds Tl 353 00 Jeolo T A 1 0T o3 iplls e Bl Gl lalesl o

P! 1S v o F dzaii 400 B0 0l o0 Job aF o) ceediln i DU 1 il

a0

Fiy

¥ (X

A(F

NOV) Jep aier @lile gomla ¥ wye S5 g NOTLF) Jlop aie shlo goala ¥ wye Sy 6

Pl 2l il VP 31 358550 i T ol 50 58 Sy Jame aF ] Jless! ol

o AAAY (Y

o TOVE (¥

o YEAF (T

o AEAY (F

A Y = XT 4 XT anjes il p ol el b Jaip Jikuss 0085 88 pdis Xyyos Xy 5

? il

wolil dryo M L go o ol i (F bl A jo Y1 Ly go = ol o O

P ol slaal L slales 9o (F P oah lazd b slale ga (T

Towel plaf EAYX 4 YY) jlado.adly p3 Jlsl JBa a0 o23e8 sl (XL Y) Aolal judis 0l 0,8
fix,¥y)=xe Y ,ocx<y

5 (% ¥ €

Ot 1Y

(hodisd sl 359 il v oSle b ol auiel I Aolai digai o Xypus Xy auis (68

ol plas Py (X, > 1)

g Y

e ™y ——
X

_l

g Xy —x (Y

A0 pliaab! dlols Jgb ol polas 67 a5 ady N(R,GT) aojei b ahio j Bolai digai 0 bl o 51
L J&b Um L JMIJL} S 32 14 uLA.A.A.Eﬂ ilsld S el ,513:'3.'& elils L L J'!L'H L J""1JL' do 32

=P FLI-.!I- I"J? a;,-l;u' Sloas

. . 3
Z, YA L. v
no (v 1_ n
Lo Zepo
/. 2 z
g e Y
_ ! (¥ : ne' o
Z. A AP

_#

=

-FY

-5¥

-7

_#%



www.isijournal.net

N 318C (1784 AF) palis pawier (133

g eopei LA A e 800 1) 2l N=100 digel Sy chidand Cawd g o 38l e yo 1o a5 glamdls 3| -FY
25 Jeolad 5 Saplal 0uis o iy [y 0T A105 piusd g dilons |y digad 33 Camd i 3181 G iy 42 30
Po paf on 0 |y a0l dulmes glacanid 3l dus 2 FA 230
oftoo¥ ()
oo, o \FY (¥
sLase) (¥
nl,-mia:..:wf (F

ixy0 4 LA pl (SSE) Uas Olaye £game )81 lewi B imalin gl o Holas Sals iulesl 7,k Sy 58 -FA
Pl alaf () Sole;l slaasly 15 sliai 5 (SSTr) e, lo Sila e £ goome Sl # g3l 5kl lade 5 2515
n=\¥ .88Tr=vva (
n=\Y .88Tr=var (¥
n=3"u85Tr="v4y (¥
=y S5Tr=1rva (¥

Shade F1adloph L plp¥ oX foo (Foeen s T =T X =T wdf b ool s g ) Jus S5 50 -#4
Pl oS F =G+ BX b o GO D X, =F el ¥ it
o (¥ a,¥8 (4
Vi (F Y (Y

2 okl datls SUYF | dolad diged oy whalp oy Bt Pr+ 8 ool o gy oo 5 50 =¥

el v ool
D ox=vr Y yi=toh, Doal =vhe, Joyl=dvr, Y xiy; = oy

¥4
(L, V—) O
¥y
v#
(1'::1'5 'Hv:n "f_’:'} {.T
Y
(Y.nTe.—) (¥
TS

vE
% 8 St 1
¥q

ST g a0 iap JrRnT g 63000l sgslol kel JpRT  Arie lounly 55057 k) RS gz
._fE—uH-ﬁ Jf-dll -L&E;AH,J [ n.L_J,.r

Taolnil gud dodg ol B Sol38l 4 5 8 1es 5 Saplas ¥
Sl Sl sl g a3 ()
FF o andet glaasalil 55l (Y
EVeile Sl et g (o)l S g el (F
il sl aalal rile o ol LS Slsa g YIE il (F



VA amie

www.isijournal.net

318C

ol i wilgd oo gy 7ok 5glld Rl 7ok 1 g PgeaslS slan oSl 1 Suplas 5o
23,5
800 diljyy dulf 58 Cul pluf Wl e pj Slidas 7 5118 45 gudys bas G 8 a3V Gladl 5gp

eS8

=l (Y

<l O

wad audad aelo A Lt D 55 12 pame doly

olale i)lad | 3 Y ¥ ¥ ) ¥
(adada) oyl ybej | YA | Yo¥Y [ 474 | o ¥8 | od8 | YA
ACY
VY (F

LR
\Y ¥

ke ool g5 Jgas e Sloy oledlel g 7 odae alile o lle a2y o 00 ol b Sdile wilides
(] LS > lﬁoLﬁj}l Fagdd 48 o ;_,U’LT dudls fuls ufj...u dm ol S

Slogil gley | pley | gasien yloj
adlel ole; | mald oyl L ol
ildlely plej | pedisd olej ol e i Gyl ple)
\ o0 Yo Y "i;ﬁ ary
V88 €T
VA A

YAF (Y
YW (¥

Wi ey 50 A Jaasee jloue Yoo Cunl b Sl Las! 4o cudlad o o luiliu! clej b of pos adei a5

b sloddly Lol o180 clrolioas] slaad 2310 Sgorg cldide WO ool oo g cslc A jay o0 2l
il oIS 130, Jolsia 3 s il
e AY ] l‘.'ali._q.m-.;! ._;LQ.:‘I; {\I

:-Il.'\“'

QJIP

e a 3 o&_......ll 3.}{.{
dus o AY g alfaas! a (T
Az Ao g ol aw (F

LYl 1 plaf o pome 51 00l ()log S5 D s CuB LA YU £l ol j18.5)10 wyo S aF 5Ll 40
whiily 35 pobie il g i i dy o g o0 (55N Ll yo a8

A=Yocdy
B=Yooly
C=rscy
D=¥fa el

D ¥

o ad o als il o ys Ko 4 YIS £ob plas

il il e b Ll 4 LaYIS des 7 g5 9 2958 ol 008 2,8

Cr

B (v

A0

-¥Y

A

-¥a

_¥§



www.isijournal.net

T 318C (Y8R 05) pobie owaigen 38031

aold jgdme S jypoas alold e adlis W @ Pl joloas glp i S el olSe b Byl 0

Pl gracms 4l 35 pluS gl 438 ,F A0 30 i

wte] alall 5 ddoan a8 (0

bl Lol s g alai il o a2y oS Y

] e by Sy Sy Ay 5 (T

el mhas S0 L daso gl saladl Do jaeedy el o g 8 (F

e 3 Saplad gl plaal ol 3V Galide slapud o i o i ualy Ky Sl b bLS)! 0

20,5 placil lus! 4o ol 23 Lapud

spald gl nlia Ul ey teesd (3

e Sly A gl o5l glaglSe (i (7

e axly e (6 e mranal 10 g JeloE [eend (7

rate axly Rl gl p(aeBe Flag kil et (F

SF T by g3 gty 4 ie 20 1058 (eani 03 ge fondile Jlam co drdle Gaile S0 S ol 41,3

ol jalis wae pedle ¥ g X Sladske £ geme
f(x,y)="*|x—o|4+F|x—8|4+F|x—Y|+Y|x—V|+A|¥—T|4¥ ¥ ~F|

Yo (Y

A Y

F (T

5 (f

97 s lge Base sl S O jgeds a0 551 Gl e bahs g 5l eoliial g p) RS 4 amei b

P! plo ol y a3 s 8 a2 81 (58 L) Slae Gl o S51e8 oyl e B8] LD Ly

¥ EEATAEQ

t 8 L B i, O

T'l (98 i S S

AE PN (F

=X

3 AT deadie (0l efile Gl gl ol Sl med g1yl JT S baylpl 5 A dasile oSG
iy (55koT J T 30 sl yh 1 oad o oolind P Aiged 8jlail g Vo o W 8 2gue b X s loges
Shrdatiuin Sgda dmiliar S9ul oo ey 505 )loged 3l )l Al Sy (g pFiged S TT jld bwgie jebay
Sl @laf wisl b sl luls ds s LA 9 F Ll 8

efoa ™ [

o;a ¥ (Y

=y ofy {T’

o (F

=¥y

¥4

-



www.isijournal.net

i ks 318C (Y8R 05) pobie owaigen 38031

gl se ool B diges 53l b R s Jloawi 51 i Jloyi i dadibn R jlene GBlail ialy ekiie 4 -AY

sz Togus R jlogei g¥U J505 s Y0 50 alaii 5 gy Jlois! il 55lel 558 oo asly anilis
(Sl UCL =Y/A0 pilys R lages 6l Yl ] v Scand

or00 \T8 ()

o ooty (¥

o o F04 (¥

3l 3gmg Al 150l (F

N oLy diged 83103l 31 jloges g0 8 50 . A5 0 1) jlae Syl dw 2gus Lnp g P J 55 loged g0
s ARL, Lcsgal, 1,08 5lz)ls 5 )58 e bulpd jo Alis ok bwgio asld 81,095 co o3lis]
P! P i &0 38 o&UT puis i ARL,

2o g o8lee ARLy slie P Jlogai g oSt o Sles glfo ARL, (slice 1 jlogai g0 42 ()
e P S Jogas ) 2w ARL, gARL, slis i Dl WY 13403 8 Slas (¥

el P J52S jlagas 3 ge ARLy ARL, (clie mpPafass loged o )Slas (¢

nl Sy ARLy g ARBy (sl Jogas g0 ol 0 Sl (F

slaaigei 51l U ool il ey 9 gaefdined U 9e b S Gk Yoo sl 4 aleasdlll
buugio jabay il 9y 9T (6395 RO Culdd 510 58 o0 JIP a3l o590 alopo b p2 Vo0 LSy
Ao po p0 ipdy Jleisl g oA Jgl Alspe jo apdy Jleds! (o co cn 5l Jgaame slaai az asdlil 2 ;)
wel 24Y mad

Voo ()

e (Y

Yoo (¥

oo (F

P dgas &5l 3 jlune Byl dws 3gdo UK 505 jlogai 5 5l Jlop e duaiun K ofiben ol 552
segad 5l )le adali da 2 Ga5Tplils o amilis g e plawl o Wiged Jl G980 2ea e eolin]
Tyl d Silon 0 AT Bl s g e 3y S0 0 g e AL 20T 1 zls Aol B gl )
Tud wales LT Gy Gl )0 i ool Jledsl e L aso e

o A ()

= VF (Y

o hF (Y

o A¥ (F

F1agbion JmS oy ootV plp ] gy gl Juosal b X 55 loges S dlangty godalyd afile
Byl 4y glasged by sl Al3 Wiz s all oV il Py =Y lila jloged ol T g g sllas Jlase!
EEFLEUWLTAPRVEE: J) A PEJOP NEE SR ] HICPORWIE SUREHIUE R

Yo ()

(Y

Yo (¥

Ve (F

-AY

-A¥F

—Ad

oy



www.isijournal.net

Y i 318C (Y8R 05) pobie owaigen 38031

Ao s oy Sl il (390 51 jlens ! dw Sgue b il gl bl JpRT jloges S s -AY
U s igas ain 5o 51wy bgis jebas oDjgee onf ) el sl eoliiul 355 las Uy Y 53 lgie
foadle paladl J,08 5l gyl jladia SO
Wi
AN
¥
A (F

] i
o )35 il bl 5115 158 ol 5 Yl i Sgus Ja 53 (85 o e1,8 S il -AN

tog anlyd jaiar Gabuiol @YWl o pE do y o851 Laily
AR
A (Y
W
YF (¥
aily jadis LTPD e hdy as g N dged 5310l b Aoy sladaiin oly ¢ pfaiged Jufo gk S5 50 -AR
o9l [ il 0uliSd puas Sy U
\—@ {\
B o
v—pt v
BI.'I. {f
g ga axb,® T 5l m B3l @ dolai sldpes N sgume §jlail U glandldl coiad wyp jslileay -9
ol g3l 5 1wl By oTidipds Jleast g P asilil wigane Ml coss upis (5,3.(n < N)
Ar (AOQ) 25,5 i busgle cwigd Sl 48Ul 1 u3Sale e ogare oM g 200 eslin
fol oy pelis §l Suplas
P.P{N—n) i
N
P,PN
N-nP
P,P(N—np) T
N
PP(N-m)
N—nP
Aladl ocele Vo ela! sle bm collad LS dos coaele 1T ! sley bm codlad PN G500 55 50 1)

v

Pl ph.'l.f .LﬁbcT O T szLuutu.; d'n.h.ﬂj .-.Jn.i..'.'b‘._l s EL&HM el ¥ _,.:5'.1:- s.n..JLw."l g3 ,;,.Iﬂ
PSpp==10
FSI[]H =% ¥
S'Smr: =0 (¥
N8 =4 (F

miun



www.isijournal.net

TY amio 318C (1784 AF) palis pawier (133

{"f,'\h_'} . (=Y =%F) e (N
['I—T—T'—'fj__,,_......g{'f
=7 —F ) pna (¥
Gad o lee doa (F

(V)
L.

t
¢

otloly U0l ws Jo asly H o(T) 2jgpn Jissed jpde loj o Jumss a5 o2 olil agleyd L5 cofgp S5 50 -AT
Slaggy M 8118 0500 wuaiSion 2 ST o0 dasyar 1) JU0lany gy oty K s l(Ge) o8 615 4 g as e
i Callad 350 o pd 3 83,0 e (Jpane ] i 4 Oj; g D Djjy wdlsge (1Y 5uusm)
Qe 30 oullad des 48 ol ol ol 30 639 peiinns sladi 32 S game Wy, (oS e 20 e WL
&b b g -] e sl glp oad spyadlip ploj dyy pilSn 25 igdioo 112 293 Jsone
ur Al Oygueecal 30 il ey p2 sl el ool Aa WY g ali dlaus, £ads gl edd g saalin

yyae

= { o anlys O jee dzr @ ladly o sjap (AT sladizp 0,8 o aF allus

|+
o ¥y<o

|y
Min (W FH$K)(t, ~t,)+V, + > > o (Df—d) O
i
Min @'+ H+ K|ty —t) = T["+ Vo + > ¥ e (D —dy)
. S
Min W[tn _t1} +V1‘| +szli [D:_] _di}]+HJT - (tu _t'.}l ; +K“,tn _t!] - T] g
L

MinW(t, —t,) +V, +Zzuji (D§ —di)+H|T = (t, —t.)| " +K|(t, —t,) = T|" «f
N

ol85T el oais CPI=SPI=c; 2 il ,ae 8590 S 58 -4F
2l damg s s l8 sl (A
23,8 gl % dsam Sl gt aul, (Y
P VTSR X I P o E S E ) B R L Y LJ...RLT o
LA (R QU Lz S Bagaema (T



www.isijournal.net

T amiee 318C (1784 AF) palis pawier (133

aid S i g0 ojep glacadlad planil gl jay g2 00 ST Slae A5 ek d s 8 0 ) p) Blan
ol ol B lp ol pble g adl e See ple) JBlas 50 05 alol Jlis @ eisn pde Sl el

w0518 dig3a plogi Yoo 000 Gay 2 48 dadar 455 A phiskinl &SCu1 &y dargd L toled pludiial 33039, 4508
Criee Ghej Blus 1o efap g andle 1) abie Golidl flas aF 0¥ e sliily oiap e ar ]y alsF alaf

£ alovi
Sallad Ll | 4=F (8 |19 ¥
(383) oolej ¥ ¥ F \ Y
ke aaly go jliogee S5 | T } Y Y Y

pom 38y 20 S Sy Gl O

pes 9 ol Jay oo 50 S Gl (Y

ek sy e S8 Se (T

s 4y 0 5,0 90 SRl (F

budad i e i do L g Ej 58 ol il solo Hlid ) RS 30 aiam S8 ADA a0 S0 ) 2l
gl plej duias Gl vy 4 Ky 3 THj Dy g 0illy ol sy gedy sloj (25520 9 09085
Tl plaf 7= A codlad o131 (g5l Srygee (p) 50 all i = Cdlad 3151 (55005 5 U5 (an,d)

E,=¢ ()
L, =W oy
¥ (v
v (F

Ly = 14
by 45d glapled gy oF glives Jeemo sl 4 S gy B U il oo e dlad 415 5 A5 0
sslinnl Lacadlas lej bl mtess @iz ;s Rl 51 51 s Fo @ 63050 (o ol o3V xigd slig s
Tusly Gl e e 9y i 510 g Coullad IS i oS Sy 595 53 139

A Vo H Y

B MM | Yo

C fo J Y
D A K | Yo
E A L |
F [Ya| M |y
G Vo
5o, ) hals asTas B eotlad (Y a1 orals aslae H el 0y

s ¥ omaly 2Slas (O o dle (F 50 7 Ghals plae O oo led (V

-44

-a8

-ay



www.isijournal.net

TP amie 318C (70 a5) mle pwudgn (ye05!

oili s g orfiloe bl o 0 e p scadlad JFbled Lo a8 (o ek 4t 8 i 0 1) o PERT 50l
boas Jalnd po (V) 5 ket Sodlad bl lej o i 2 comdilis ol 2ud 00l LG 3 a0 o Sullad 2

'51...5 L}“jl'-.‘.."ﬂ} {P{I = "ulrr}——‘elr ) feal FIJSU-LHJH ‘nlnﬂ "'."L"'EL'P “33}‘;\.1: AT li_'l"'"'-"“'h1
‘\ i A

%

Nn—r YF—1

;o q (Y

[1)
a-,.'s' 4
\WE (F

il o3 S 5L 2500 jey — A8 ST R gesgt oloj 0 Lacdlad pladl ol p jLidyge pie olmery S5
C dadly pofis floj (2 5i0e; B ausd 208 Tams o (lid 1) sgammell alis ol Clolin Juw 4 35 plas
Sl 83a 0 ( 2lad) ol

Fe
MinZ= (5, +1)"
{=1

Ee
s.1. 21'1:]{ 0
I=1

}’l}u it

Ee
MinZ=>"r'

t=\
E

i

s.t. Zr[ =R (¥

=i
Iy o Yt

Ee
MinZ= " (r,—1)"

[ =1

Ee
5.1. 21"[: R x
L=

rl Za "'E"t

¥ oY oylse(F

-4A

-4



www.isijournal.net

T asivo 318C (1784 AF) palis pawier (133

Ol T U i 8 () b Sl P b ine el amilis i el i g2 1) 03 (GERT) Jles a5
fitasn| 2105 25ap A5l Cadibge Jledel &y gee ol g2 kil pa sla

¥
a+pO-1)

L v

q +p(—r)

v

W +p (-1
pa+p ( V) ”

q+pii—r)
Y (Y
g’ +p'0-1)

q"+p(i-1)’
delg Yoooo ol aildle LA JJofe g Jo dolyg Yoo o oliw b oo dds e coamran g S 40
5 2 uh e By Jlade sUUT (ol =) gl gy Al j3 a0 3 lhe Ape e ool P Lail e
Tl plaf e o ) oyl Sy gyl il e

ijuﬁﬁﬂ {T Ts'fuchn {"|
'fﬂ'{'c;c.a {f 'f'g'f:n:hu ﬂ;\"

g looo o Caalgilo o bgmd G jo WAL 250 o0 sdla ,_,?:Jh..,a Bluigar 39 p0 Senlaw b a5 DWIE 5450 40
J.ﬂ it | -'h.'lrh TT’\I’,’,} ‘J:l_,u.ua 531451 3J.in.-‘l_‘.|n tJ ﬁ’-}-ﬂj _J-L!':'l a;sd ,é _J.ﬁ J.} Iﬂ—ﬂj.l.n _J,bﬂ-l' simatd] 4:'15 Yooo
Pl 2l (20 20l Fuals LA Cavudh paly 7 5 ctlly diiBy oo §l g8 O yae o Jgun

Y }
—T =0
T ¥
YA Y4
— (¥ )
Y4 Yo

§ Bl Al e pil Al b clB T asilis (TLrR) lojpe oamae JA08 i S0 5o
ielys pile puile b culs

b oo il R g alS T (Y yls oo rals go,a Rog1 ()

Al e Gl R g T (f ile o B bR 4 alsT (¥

Pyl Ae o T Sl 40 sty po gl YIS 5g0af &30 il pla YIS 25008 asilix EOQ Joe 5o
8yladl 4y goleasdl Bli ylade wuos i Hy w H 1 aildle gyloq80 duja 81 il o H Jlo (0 ualy
TS o0 Moy i 1 il 1 Saplas

1E+I|, € 1 a

n+H H,
H{ﬂf H,) . H,En+H} .
H,(m + H) H(z+H,)

i P

=1+

“\F



www.isijournal.net

Y5 amio 318C (1784 AF) palis pawier (133

0= 2T b i oo (g laylped i (g 51 ol ol 0313 (Ll 3 Jgaar )5 Jpeame dilualo clolii
(4 5390 glolii Jug = "‘I 3Pl 215N ol slalai oo wen gl o1 sy J"'Aa‘n =1re 4

ele ) Y Y ¥ & F ¥ A j Ve hA| ¥

L& 1450 142 8¢ e Yoo tAs  The  i¥e  i¥o TYe Y= YYo

Y (Y WO
v (¥ Ty (Y

e oW (] (55l BS L3 g S on ool paile S ) Sglize slayiel b b YIS pld aiar adyi
a9 drlpe (6 b poieanies o Jliuns 2 yguody @M1 51 o colail ulai e bl o] e
2obasdl g jlade g ol 5035000 dae g aobaddl adei Ul A ol glai® a4 Lad Codgime B Al
g ol 5l S 2

il el e S 4 (F Rl (gl S L (T
el Yoo U':LL:" LIL'.!LH 'I‘.'IT L!-'TB:‘;EL' goly u.i.:Ln.'i' ‘,.i,a.f.qml_!,la = u],..a.-lu; = Ll
f(D)=>; o3P

Gy aiia by Jeame plad 45 Jjge 30 0l oo dded L Bl g glaies O jsed pame ool

il Yoo doly o Bad ool g Voo usly pb daled Mo e oe wales soliiwl b ouilandls jluis a0

3 ot 839% 30 el Koy ke Sgdge 4k 13, Ty STy Vo Kis3a b 4aks sl 52 auilendly asly 58
" - * a .

g dales jads (R) ud_j.Lﬂ.m.l

* ‘o
R =—-‘\eeln— {3
T

L fe
R =-%celn— ¢v
14

18]
R* ==tsaln— ¢
|
ﬂl
R* = —tesLn— f
19
Yoo 0 buwgle jebay Cowl py Jade glaeals Jleisl aujei b JBolad g pdie  baod S g0 oW glala
Pl jiir 099 S0 30 S| (G392 g0 (Sl T n S92 g YU 59008 (B30 lies (slBo 595 sy
dc  FA  Fo o Yo | hami e o Lol

v WK S e f’f"|J'-'ﬂ'="u-'-=-'zﬁc-.'.555

¥ 0
8,8 (Y
A {T"
Y. (F

—Ned

—\+F

ALY

YA



www.isijournal.net

Y amivo 318C (1784 AF) palis pawier (133

(Lead Time) Y15 sl (Jso ooin) ppsli oyle) et (g sl azly Yo il g ool 0¥ &l b jeae
30 ] Ay B0 gl g Coli YU 0l il Jlade 0ad o i 23 Jade el g g eogs Bolai pdie
whlily Jlo 52 plogd Ydo0 plp o)y gloaiyia J5 g Jlo 5 plogi Vo doly b 5lagso Lo g 45 )00

Tl 21AF pal YU ol i LA Aai

valvv | vs | va| ve | vr || m|re {3,,14@@31

o | v | wve | s | wvs | s | e | wv | 2o _}L.s:||
dA= (Y afe ()
Foa (F AFe (T

Yoo plyp V9 gobaidl jliw jlads g Jos aaly Fooo ply SV ooy jliu g 5l Al diagy dapa
T oaud a8, Tl 0 Jg Sy sl ol VIS dly i AlLG (g )l 30 ciimidg 1! 40 ol aaly

To ()

Yo (¥

WA

W (F

el plg oy J1 1 edgp 3 9yse Mo pdbie I pho 058 esan 2l 52 GlIET ke Ygens
g dlys adgl dlyze TP e e ds (MARR) 0ulss o gy olas j1 Wb dppe £ 5 L (goly 51 0308 00
HINPV) 2595 adl )] alls 00 5 sloprjlefgp yas Job 30

2T oal il ply LS g g ply SO LY

ly oo alS 60)lg0 40 g Rl 50)lge o (V

Al oo Al ply 8L o pae S 4 (T

il ge FalS ply S8l s pue oo (F

Prees ofap onl dildle Sledes dsa ol (Jgy aaly Yoogooe Jolas ol 5 S5 Slual &yl iy e
ol 3 Jeols il 51 0Bl oo gy asly To,o00 LSy Jlo gy o bl Ol &350 3 gy usly
poe 3 1D G 30 035l JBlas 45T 2,8 byl gy doly ¥o,000 Jalae Jgf Jlas 31 3 ailidls ol 50

[%,?.\&,.ﬁ}-:snﬂ& P a2 (NPV) 0590 Led 0551 alls ool dgameli og

—Yo,000 (Y —Yo,oo0 (Y

Yo,000 (F Yo,ema (¥

wgle b0 e amly Woo rolle ped v Jlos ds ol Jag asly Yooo gyl Jlw o Sdle o
iz Lol i o bl lo (! 51 45 035 0 byl sl At e 80 Dalopus LSS £ 5
il e Sl 30 dueye Yo slllf Ol F 5 Blus Yol doat 33

ar (¥ o

At (¥ Fo (¥

W

=11

=114

-1y

-y



www.isijournal.net

YA aziee 318C (1784 AF) palis pawier (133

fol o aly ace ol e oad 05, vl 7 obis ) Slasie b cleje

dboyor | glinp | Sl Glle b | eS| e85

Sgazali ‘UH aslg) Yo,000 | (Jgs asly) FToa ‘ 1Y ‘ ire
Tu,uuu {T 1'u"l","-'“-?“\'-" Y
¥V, 0c0 (¥ YP, 000 (¥

ortl 21l ot Jls 48 oy s VA ST B4 £ 5 9 g0 Sl S s galanian Elio 4y galy ST S
A S g ot Fap plyg SBlgd 3l e sl P oplg CSle g af Jlls o bl s Al ol dale FA plg

Sl Jals 29D o0 £ 8,0 ple Sl 5 e olaS Alcsls il s il
B F
(=20, #) (Y (=8 ,8) O
P P
F F
(= 74,7) (F (=73, «f
P P
vt e g0 Vo il & s F o Vil s Y saE b e ge alldle Sl 25

Jesa

A A
'ﬁnnn{—q';l':"lﬂ_"rﬂ.}+ﬁna _1-.I'I-I'|91T9 o
= (F )

daa

A A
3 Tooo —1?_\&_""':' +hoo —J-,nll.\i'-‘._.f"-‘ {T
(F’ ) {F )

@ ¥ A& A e AT 14 VW Ya 1‘3&‘}{&?:Ifl'ﬁa,'f']-*—ll}am{i??:‘lﬂ?;ﬁ] {‘f’
P F

A A
Veoo{— Lo, Fl+doo{— Mo b) (F
{F ) {P )

—

£ *r & {‘. " a - u & =
Spip T foml plar A s ol he nled go b goladdl 5351 glhle m) gl Glse e R

(s sl oy Yo adldla
vG
P F P
G — e (= e, VI (— e, A) Y
. {G ) = ) 3 )
t I B e aiiE P
% % F i fEJ-""nJJ'{F.-a’-"","} (E,ﬂ""l,f} (v
A P F A
e A S IS T E=i A & —. i 6
T T 1 T {GH'II 1}{F1"II J\}{PH'II 1|1 ]{
e Y ¥ £ A

P F A
— Mo o) (=, hYe, Y} (— .%o, A) (F
[G }(P ) = )

-\¥

-Vhd

-WF

1y



www.isijournal.net

Y4 amic 318C (1784 AF) palis pawier (133

B oA alfaus ot 5yl o3 Jpame oS dudei oildos 51 cides plonil ol 0 ol g3 conded ol S —11A
Yo aildlv b ppe 75 ol B alfass wo 03 Ao ol 00 A olfis Aol & igls damg jaliie oul ol

ol 15 ik 2% 44 S A g s

B A
LBeoece Y,00o0,000 ailadls ool Jldes a0 50
#8o foo ey azly po 'l a) aildle e Jlales iy 52
Juo ¥ JUs te Joes
adgl dujs deye ¥ | el disza aeys Yid il gl

Togad deogi A sl w5 Ul sty i ailldlr wdys

{A ALK &) T[A 9o, 0)
— Yo, Fie Y — e e
P’ P’

{% ‘!I"“c'lf-}z‘ T'Jlﬁ{% ".Ir_1|cu.‘|c:|

dxlyg Yoo P i (Y .}_'A-|_.3 Vaee 3l 25 (Y
dxly Yooo f 2o (F axly Yeoa gl ma8 (7

o Saliie 7ok Ll Sl F ool Perke Jwlle jee b Sea D g C B A JU5LG 85e 0 k= -8
! gl a3 o0 ik sllo I B39 9 e b o R Glilo A Big s il e 2 Jgoer Bl 09 ks
slrean 3 o5 Lais ol p3¥ Tal 039 5 oy EOLadl € B, b adly jais dile o SulF5l £ 5 il

(2,18 codie ojlude i) il Ll D B A

= |A

- i |B

- Yi oy | C

= W T AR N
13 mad g WYL i (F (V3§ I B g . S R W

V15l S (F 115 i (Y
ﬁ&!JHMJmJQ’m‘QwM‘”{Wh&&iJ h{E.hJQEnE.Lué-JJLULuﬂW1 =ir.

ol | i sl crtl el g ol Slads Dilgiis s13,)

3 (v 1 )

V(Y bo (V'



www.isijournal.net

Vol 318C (Y8R 05) pobie owaigen 38031

HYgl) pogas Sl

e
(i= 1) el plas [ﬁ“] ohes Jeols YT
VAT
0

¥
—v+4ri
—_—
¥

H—\Fl o

Y
—y=+/ri

————{}

¥

VX ¥ L]
il f{x]=FJ- (x—t) g(t)dt 51 .obl o I ()t =Y g odp anvihs B jo g ol asf 23 -IYY

fowal plas (1) Jeol=
YO
F (Y
Y
—% (F

*oodt
Fidesl Yoy « 3-=I S e 2 ool plas ya WYY
= Y+t+t

y
(——.+=:) 0
”

F +9
Vix] dx 1,850 ke —1TF
=5 AJIx] 2+ fl-x]+1

(ol X zames cjor [X] ) Sl plas
s (3

¥ (Y

FOY

i (F



www.isijournal.net

) asiuo 318C (Y8R 05) pobie owaigen 38031

(N =170) fo! s o laas ada 3 plaf il s | i 2la! 3 cladlic {an} WA g A
o o
q . ¥ A
WK SPSWED UF: MPIRRISL S PRV SPE) 38 WP e
n=\ =\
- T ‘1’ i
n;ml)imﬂl‘,._u }_,-ﬂ.n Jﬂﬁmltmbiaﬁ l.an u—;_,...u,,ﬁ{T
n= n=y
ot o

o - i )
1.MJ|-$_-,|-uA /_.ﬂn q _r_.ﬂu o g.‘l{:‘-‘l
n=y n=4

a0 w0

— ®
e zan 3 Et';'n & g2 (F

3 AXD=(=V10,)) g aijlpe pa b A=T 5 A—D af (g)pbar aidlLid 3 Sl e Eg b o &l air o3 Y5
¢l S DXT & jgee ol 50 halyee AXE = (=,—1,Y)
o P el
(*,=\,Y) ¢
(¥.),—%) «
(=Y,—%F) ¥

Xy
B alay lim cos(xy)—xsiny L= Ty
(x¥)>(s .u:n[ I o

o (Y
V(Y
L]

— (T
e

e

03l oo slaigl) dz Lo X jame s EI'I:‘I,"I..‘I} e p ol (x,y.2) = x‘ﬁ ® }"'I'F + \EI A1 ATA

bis
—
¥

a1

N

(F

wla =3 =3



www.isijournal.net

Y amino 318C (1784 AF) palis pawier (133

+¥

re* et
Al Y2 gx2e g X +y Y LSUD fon alas Hﬁdxdy JUE jlade -1Y4
o

+e

ATC (Y

— (¥
— {T’

x=t-sint

iy o (YT e) Al U (o o) ddasi 5 { i U Tl slay I{x +yjds 130 ylade =V

¥y =1—cost
C

YF
fR+— ()
Y
b1
o+— (¥
¥

VP
ATT+— (¥
¥

R
AT +— (f
¥

: . . n
Fowwl plof lim (Ysin—+—cosm) lude -V
=0 n Y

+a0 Y
y
=y
g
e (r
_,_ﬁ..a-{'f
Pl |nl..1.5' fix) _,Mai.n s;nj_g.uc,.ﬂ 38 Ao Edue d‘n.h.ﬂ_, a8 g adg _,J..L_!_j.u.nim _,L,.:IEL;.;.J‘_,:JJ =y

k1
I[[‘(x}+f'{x]|sin xdx =¥ ; f(=)=}

=5
L8
-



www.isijournal.net

PV aie 318C (1784 AF) palis pawier (133

pLd

tl plas IJH—TsinTx+rcm¢T1 dx 1,550 Jels —IFY
b
Y (Y

vWa—v

Yo+ % (F
\ \ :
Tl plas [1,7] 55L 50 y =;xr—;lnx e g Jgb -\TF
¥ ]
—4—Iny ¢
i T
o
—+=In¥ (¥
To¥

T i
—+=Inv (¢
oY

\
3+—Im‘ (F
f ¥f

]
§ i e Z{ﬂ +“Tt'x_j_'f'-}n e 8l g0 pla <AFR

n=x

Lo i ol Ben X < Y el Y Slae ol Fan x> Y il 4
a;wdlmxﬂdjluf Blae ol Kea X 2 cljl 4 (¥

sin I

- FsinY
o s 2 a0 plAS Mg:ﬂ.ﬁn I .i I L xI,‘I el ) Sod YR

byrie gl fes g0 2B A Q

Gl gl fea o 2 B A (Y

Lyyia ol fan By allas ol San A (Y
Glas sl 8ea B g Ly 2 ol San A (F

n o
e 1;:2{ Y 14&2—1{=m Sl T

{'I‘n} oy

L
-
A

o
\F
v
e or
A

To
— {f
\F



www.isijournal.net

PF amico 318C (1784 AF) palis pawier (133

Y

; X'y

LI PR lim ¥
(X¥)2(ep0) X' +¥

o (Y

= -1TA

)
=] {"\'J
.:._:_LL! Sgomg (f
ol plaf sl 15 0 slasal yo 9 Afo,Y) dbadiye F(X,¥)=Yye" + Lny ab guie 17

N

Y

_{'f

4-1

Y
ARYAR

f

—(ST
%

s P s 5 = Y ¥ i o
g ol pS s e A e B plagiiu aly 8 9 F 01 )0 a5 hix,y)= f{;] +13[:} s 4 IF

¥ Y
it V7 I"u'ff‘.?'i xfﬁ.{_ 'fa_h

lade
T L r J
oy

, |k L
5'M1§|H-QTMUL”-LL$[§64 a.b=e ’Q=|ﬂ|n|:;‘ii| g0 A cder i —VFY
el So i (V ol o |y ol )
e g b (T i) S
Pl dalas NG da wallyi UGl somie calbls aills 2929 adad Jaii eajl el 31 VFY
i e b das- S5 (0
Slatie jgme Mo & Sl paie imie S (¥
‘:"-*"—““:"-"Jﬂ-"“-—il‘{r

lasee jyoee Tace 4 Sopad oin omie S (F



www.isijournal.net

318C

ol Ty Al lyle (JolS <l S5k po € Jolad coadn VY

Bpden QS g wle Zud onl 0 Songllae Lo 5 i O

33 oo HES B pae il Zund (nl )3 39 0 Pt (F

Syl ps Sy wle Sk ol 2 S o e (F

EPONPIL VI AW REPIPE I B S VIONCRA

Sjadiasd plaw g Yoo dilopw ol ddei g oo )5 5900 2l ddei o Poble (U adei 8 10 55 8
iy Sl ! vl 3 £ geme ogr il e L cul F =Yoo Alopwbylal g W =00 HU gapu

-1F¥

wdul i 3 Aale s HMaas g dlS) e 518 Shous 5l (Y
al iy 393 515 slaad g S 39 dile g slias 3 (T

5 ol 995 g7 Jalge 51 ooliind a5 53 (6 7

a3 gl 815 aala s g 5 2ot Lale go 2 sload (F

toal P 3F ala il Sl Xy gV DS 53 )0 51

4 A Bt Y X, Y80
o] ey YIS X VIS (Y

sl o5 VS X YIS

B wint] Gy SV X SIS (P

- E
S
Kipgrr

e slael B A on s s Q=FP =¥ | _waas Lol 8 dad gauw 3l il dud e ads 5
Pog dalas digfa 13k dd e ol il Q = Ao TP

fa—pP ()

foH1AP (¥

VYeo—=FP (v

WWet+iAP (F

¥4

Xy s

-1¥5

20 3 (B oyd qlealdoyo ((Xp ) las oly g0 cloaisjo 9 (X)) les ool Fud) B pae (L3 claass o 51 -1FY
) L
sl 4 las oly 5o sladze  Judile ol &5 olUT bl 1 =Fxf + FBx] 3,8 (covellu) Hbls culs,
Tops anlys aiu 38 plas ool (ol Fudj sladai ;e
i |

Bx] fx/J
H—) @ H—2)n
) tBx;

A 2
vx, ' YBx."
== ~(——)
1Bx, " 7 A



www.isijournal.net

V5 amine 318C (1784 AF) palis pawier (133

s i il g Qp ol Lol sl g Qy Y90 ds p8 1l (5154 )0 51 VFA

Qg = A+17P
Qp =Ae=AP
Tl sus ale WIE ool Jolad 2load
T
a7 (Y
Ao (T
% (F

Bypa gake Jilas 53 1, Jpane asly Ao wlilgi e BaiiSudyl I O o Jelf ol Cate 5 5
e 4 Cale LAl oo S ayi g oy R b plp sty e e LILAC) cis )2 lwgie
el 23

Qp =dhee—YeP
(e 4 ol 31) o 2 (] ) oiiSdyd 52 39w 3 (Q) oo g Y (PY) s 31y Jolos cend
Pl Jas asly wis
o Fooo Ao ()
loo W Floo JAD (Y
Oe Feoo JAs (T
Yoo fWoo ¥4 (F

il g3 T a3 B Sy (Sempllng) Jbls culs) Al
1 Y

v Y

u="Yx, + Mirx.r
B Amogr g oag 3 layl dz s B g las ol )5 slaaiu o Xy g ool Fuij glaaiza Xy of o a8
Tl plaf Xy LA 2l il oo JUy M 4l 38 90 (0] @ of amasi

N .
Y-\
H.,ILBF
X, = (r
" M
M
K= 3
fike——
v¢B
M
X = (f

-1¥4

_'qho



www.isijournal.net

Y aiie 318C (1784 AF) palis pawier (133

| iy Al 3 plas

el il Zeedi gy Lo el ol o e il o O

d Jelge ZeeB dy o allals aded o Lo sl (Y

-_--u-l _3,_']I-u.-_"'-_--.4-:—Ili s ,_,ﬂ-'l—?l' n.-'l-_-.-ry" ‘.__J" -'1-61_53'{?

el Jolge Zalar e afls ader, e hu-b.:.{'f

tolges coladll Condy o PL CJ’J e Ll L;JEU' b JLaz!

S8 o M LM e g, 4 codd bl Jg coslew S (Y

BJAE e IS imis gg) a8 Col Sl e el K (T

A8 e SIS e g9, 45 cunl bl e el S (F

Tl gl Sy 50 gyl b 5l o2l T Al pu 85801 BulT S e goladdl Lele (s g

Pty S 29 £V B sl 2t o 0 O
il s 2t g (F o S Amda gt (T

ailar! Ll Jolad oo i (pelome ap AF clased 0 04l GBS pe Sdgo il gobadd! pll Sy g0
PSS ol ool d e 5o dmiY ool cugeal 0T Bl dog b g DL amele pladady 5 51U s 5
Funls J.n‘,;i- o e de‘l

s oo Sdao del > als Corge g oal B JEals T=T,+0Y iy, oY Jaia ()

..53_.:]"5&. n;.Jsb _Lei.‘.-.": '_‘.,Z...n_l.',.él e J,.a-l ,.'_.'"ll 5 .J.{le.a l._..,._-._l_,ﬁl T = T,'__ +HY :'Lla.:lJ _1'-" Y ._'JI_,,.:.AI {T

option g a3 58 g SHBy Dl o 3 T=T, +8Y o, 0 T, oljee (F

45 g oo Sl g pa BUELL Slej il Jolad jo 150 o0 2lasdl o 4| olioe

il S Ll g il el e plejea (F il alf e bl 4 LalE s 4z e plejea ()

ol als Lalar s Spandadl 3 2l L (F iy paalf aspe Reo Lyl il LS L (Y

pr> il Yeyeeciene Lgly alded lude g O L plp cad F L plp Jg St s 5103 (550080 Jgo 8 50
Pag dnlas alaf o

'Y heo,ece (¥ Y,hec,000 (4

Yoo,cop,000 (F fo,oca,cae (T

Sy il i Sl S8 b 38 el Y 5 hyte € 5 33 45 ity C =2 +bY e o6 5

P! plaS (MPC) Gyt a0 ol L 3 (APC) G o i baigiin ot il
¥
a

APC = MPC(y)

MPC ==+ APC

APC =2+ MPC ¢
v

MPC = y(APC) ¢f

=1

-1ay

-ar

=14¥F

-1ad

-\4F

-\ay



www.isijournal.net

FA aie 318C (1784 AF) palis pawier (133

N S AN 590 5 i Bl sy No e Shedans g a0 D pyel F45 501 W JelS ) Bl jo N0
5,5 diales i dighar cud yi & )15 (59500 gauwl 3 jaduud 9
il de s Vo el Be 3 B (Y SeolS b by pals degs te (A
S do o @ 4 ol s e Ve (F ol dum s Yo o malf e s b (T

e QAU audei Jladie aygee ol 33 il 1) S yque g dmels 5 soblaidl els puitie 43 gy o uleMel B <184
fadlies 2 lles a0 wanelr ol 3 (Jola Cumidg 4o (V)

d.n.‘..-...q-.iﬂ.n =loe .:JL..L.n

a
dpacdy gl e b=o¥0

Jiee gyliflle e Joy,,  osble

gl G=ya  subbs

s ldle TT—'}uo &bl
FHlzs

YY,6 ()
Yoo (¥
\Too (Y
Vaoa (F
Pl 5 e a2 (C) ey ()68 ke pos pilyd 51l 90 slaiil S p0 V5
C=<Yeto, Yy .I=1To+e; Fy —tcer
Tl 1o ¥ = YYD AT A () &y 5 g o (F) ey s’ IS Smie 29,

\ \
—— (Y ——
A q
i ]
s F it
£ v

olojlo 5 0 g co g Jaol

Tl oo 1) 213 leplasb 1 Soalad cud s g 50 il slag jslid 9 YL s (Ll pus VP
ETOL PO v Ly SE ) - Sl Oy
(S e (F o Blie o S

Az oA jpad dladel WU pd gogmae () Gladl g ilus 293 plio §I AU 1) 248 0 jad el by amilis -VPY
TR 0 a0 29 5l 5)kdd; £

il £ yles (¥ aily e Al O

dilalgs pm iliSoa (F il jamda (T
Fayla o yhil iCalosouai v o)l g i Gl Cund w0 a3 alas -1FY

o i (Y 35507 01

Caga (F < g (7



www.isijournal.net

4 amie 318C (Y88 o) mlie | wddge

ose)!

Yl oo s gsas 058 gyl gl gl 59 50

UYL TP L PR UL P R SN P NP L g P S [P PRV PR T P

313 29y ddal; algma gla IS g lojl Sl pe dbeds Al e (F

203 97y peites Alad ) oad e lag g ol plandl 5 pae o (Y

by ool poed sla By g SuBBS ol; g8 LA Ll S s (F

gl |y wellie gl g o pydalin | sai] ol 45 Jad slacdlad U o (S ogllas Condg @
Y] FA Bgad plof il oS =

ekl (¥ Al O

el (F e (T

Pl dighar  Slejl sl dgums 5l ddaas b el S 50

i (Y sl 00

b (¥ J"“’F"' r

Tl ity 1) @ pudll guisakiad oo (2 Sl

v plaly s s ¥ oy i il ¢
Seilegl5 e Sl T e S (F S g e gl sl s (T
Tl Sus sl g oo e 8, B LS W Splas iy (0 15 4z LS
St 3 8 S e (1 Sratelip g (ersilails ()
JAS s skt JAS s s fpeea (T

OS5 oo o pipn gy celliagy g obyufl A 5 8 )Ly0 w3 g0 plas

ECT S KU B SR PPy -y 4| B TRRCTV- S S | I LS L i P N T
it (5558 g 31 g IS Lol g e g gk ¥

it ghile 80 1 ol e slagl ki ool spam U mdlag Lelge (F

gy Rimlys ol Mals ol 3l il ol pelans ;o Sdlage Julse a5 alSin (F
Tayle S a5 e S qhﬂ.ﬁ;;..udu.ius'_,u alde ds 350 plaf

U das (Y P i bz e ()

il i £ Sbashes mghaus O

Bl sy se glaglojin g oSl sla ool S0 50 bl dlabs dalllas § ol Sisld pas b Lol plas
Fa,la

Shejbe o (Y Sl T S O

i o B (F daa  leals (7

LT oo Codlad s 03,5 20T gyl 50 s shalel A 30 e

gl = gelazal (F okl - g ol O

ol o pglid (F & st = il (T

‘?.:u}n:lu.n saliiul o pie ple .:,;_,'IJ' glar 51 "LE,HJ“UJ‘. dosl 8 4] saldsl 3 u.J..i.s__l a PRl digy peennd ol

et s e e (T m s paelig ()
St sla s (F i soeres il o (7

-1#¥

-\F4

—\7F

=\FY

=\FA

189

=1

=\

LAl

=Y



www.isijournal.net

P 318C (Y8R 05) pobie owaigen 38031

] pnlin b 3o S0 E1 sl gl losdel g gl o ] 508 i plas

et (Y eyl O

o (¥ gl (Y

i igfler o g gl il g3 5 Fuam g il o8l

oS = ol (T ol ok (0

sy s (T oS- (T

s il £ a0 (5110 i o pale lRelfilsael 3 2ok i Slacs
eitla _ glad > (Y Gl clad = ()

st tla g2otla (F PEERIEE N\

Tl digfiar ol s bgie 0l 5 50 liabl pac b Jae iy

Lige - oukaztey (F Buwg] - oL ()

Ligs — asls CF el = sy (7

P! il sprain old 9 oy Ay (g1 s plaS

9y e o glid dags (¥ 058 s 3 Jad dagd ()
38 b 0 il e (F 2 e o gl 2 (7

ol wigher o T idghane g i (5l prne o ] 0yl 50

S8 g (¥ (srar - o ()

S paai A€ - et it (T

wialys il e g eesbias g sogs (U5 gl slgs ddpe 450l j1 liasbl Jgas U bume g5l plas
Tagad oo Juols i

Lalis gl Jpas (¥ S dipmadon (1

45 S ey e (F PSRN L of) o

LA

¥4

-\

-y

=1 A

-\¥4

YA





