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PART A: Vocabulary

Directions: Choose the word or phrase (1), (2), (3), or (4) that best completes each

sentence. Then mark the answer on your answer sheet.

1-  But at this point, it’s pretty hard to hurt my .........coceoveens . I’ve heard it all, and
’m still here.
1) characterization 2) teelings
3) sentimentality 4) pain

2-  Be sure your child wears sunscreen whenever she’s ..........c.cocuie to the sun.
1) demonstrated 2) confronted 3} invulncrable 4} exposced

3-  Many of these popular best-scllers will soon become dated and .................. , and
will eventually go out of print,
1) irrelevant 2) permanent 3) fascinating 4) paramount

4-  The men who arrived in the ..........c.cooninn. of criminals were actually undercover
police officers.
1) uniform 2) job 3) guise 43 distance

5- Itwasmore.......cocoviviveenns to take my meals in bed, where all I had to do was push
away my tray with its uncaten food and fall back upon my pillows.
1) haphazard 2) reckless 3) convenient 4) vigorous

6-  His victory sparked a rare waveof .....o.ooiiiiiianin in his home country. Nicaraguans
poured into the streets, honking car-horns and waving the national flag,
1) screndipity 2) tranquility 3) aspersion 43 cuphoria

7-  He liked the ease and glitter of the life, and the luster .......ccocaoiaiu on him by
being a member of this group of rich and conspicuous people.
1) conferred 2) equivocated 3) attained 4) tabricated

PART B: Cloze Test

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.

Roman education had its first “primary schools™ in the 3rd century BCE, but they
WEre not compulsory ...........oo.o.... (8) entirely on tuition fees. There were no
official schools in Rome, nor were there buildings used specifically for the
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purposc. Wealthy families .................... (9) private tutors to teach their children
at home. while less well-off children were taught in groups. Teaching conditions
[or teachers could dilfer greatly. Tutors who taught in a wealthy family did so in
comfort and with facilities; .................... (10) been brought to Rome as slaves,
and they may have been highly educaied.

1) which depending 2) and depended

3) for depended 4) that depended

1) have employed 2) employed

3) were employed 4) employing

1) some of these tutors could have 2) becausce of these tutors who have
3) that some of them could have 4) some of they should have

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 correct choice on your answer sheet.

11-

12-

13-

PASSAGE 1:

The idea of the role of an industrial designer in the life of the society and in the eves of
the people is completely different. But it can be said that its main task is to invent and
implement conceptual solutions to overcome the problems of form and ergonomics,
functionality and acsthetics, and sometimes markcting, branding, sustainability and
sales.
It follows that an industrial designer is at the same time directly related not only to the
design of the product but also to other aspects of it. Thanks to the inventions of many
indusirial designers [rom around the world, this area is slill receiving a lot ol atlention.
Industrial design is based on a combination of art and technology. Its mission is to
creale an altractive look [or a variely ol industrial products, [rom simple ilems and
furniture to all types of vehicles (cars, trains and airplanes). Industrial design consists
of three main pillars: technology, arl, and marketing. The scale of industrial design
extends from home appliances to high-tech scientific products. The main task of
industrial design is to improve the ergonomics and aesthetics of work equipment,
houschold appliances, complex technical mechanisms, and various types of transport.

The phrase “it follows that” in paragraph 2 is closest in meaning t0 ........c.cocueees
1) however 2) moreover 3) in other words 4) consequentl\
The word “it” in paragraph 2 refers to .....oevvvnvvennns

1) task 2) design 3) produu 4) branding

According to paragraph 2, which of the following statements is true?

1) Industrial designers solely deal with the design of a product.

2) Industrial design is nowadays pushed o the margins in terms ol importance.

3) There is no general agreement about the role of an industrial designer in the life
ol a societly and in the eyes ol the people.

4) The primary job of industrial designers is to help the manufacturing company
to properly market the product.
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14-

17-

18-

According to paragraph 2, which of the following statements is true?

1) In industrial design. function is morc important than beauty.

2) Industrial design is where art and technology intersect.

3) Industrial design is more related to the theoretical aspects of industrial products.

4) The range of products in industrial design is more varied in the artistic section
as opposed to the technological.

Which of the following best describes the purpose of the passage?

1) Explaining a concept 2) Reviving a forgotten field
3) Arguing for a course of action 4) Tracing the origin of a phenomenon
PASSAGE 2:

Industrial work design in its classical lorm incorporates the principles ol specialization,
repetitiveness, reduction of skill content, and minimum influence on the production
process. The dehumanizing ellects ol such a design are manilested through monotony,
lack of challenge. strict adherence to work method and production standard, and a
hicrarchical social order. Adler (1991) maintained that traditional work design attempts
to make the jobs idiot-proot and thus promotes the deskilling myth. Traditionally the
designers believe that the most effective work designs will be those that minimize on
users” skills and users’ involvement in the production process. [1] Salzman (1992)
contended that the traditional approach, which considers workers as unreliable system
components, goes against the strategies that require greater worker involvement for
improving produclivity and quality. |2]

For 1oo long, management has taken lor granted that specialization is the key
organizing principle of modern industry and the main source of its remarkable
productivity. The resulting ctfect of this concept is that jobs or tasks in industry have
become repetitive and routine, simple and non-challenging. [3] No doubt, specialization
has contributed toward increased industrial worker productivity. However, some social
scientists believe that industry has gone too far in incorporating specialization, resulting
in a diminished return. They argue that specialization has not only resulted in reducing
worker motivation for effective performance but has caused greater dissatisfaction and
lurnover. | 4]

The term “idiot-proof™ in paragraph 1 is closest in meaning to .................. y
1) uncomplicated 2) inexpensive 3) well-paid 4) appealin
The phrase “this concept” in paragraph 2 refers to .....oovvvvnennns 5

1) management 2) specialization

3) productivily 4) modern industry

According to the passage, which of the following statements is truc?

1) In the classical definition of industrial design. workers’ skill plays a crucial role.

2) It may not be necessarily beneficial to move towards more specialization in the
industry.

3) The dehumanizing ellecis ol industrial work resull [rom the lack ol a
mechanized process.

4) Specialization is a term recently introduced and adopted within the discipline of
management.
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19-

20-

21-

22-

In which position marked by [1], [2], [3] or [4], can the following sentence hest be
inscrted in the passage?

These theorists have given importance to the worker’s social and affiliation needs in
their search for optimum methods of work design.

D[] 2) 2] 3) 3] 4) [4]
The passage provides sufficient information to answer which of the following
questions?

L. Who is the founding figurc of the classical approach to work design?

I1. Which industrial design scholar was the first figure to raise doubt about the role
of specialization in the industry?

L11. How did designers traditionally characterize the most cffective work designs?

1) Only 1 2) Only 11 3) Only 111 4) 11 and 111

PASSAGE 3:

Communication between designers and human factors specialists needs to be improved
and there is evidence to suggest that human factors specialists need to concentrate on
the users of their knowledge and data (Rouse ef ¢/, 1991). Over the past few vears, we
have been conducting a range of studics to explore and identity this communication
delicil. | 1] Our studies were specilically related to the development ol novel interlaces
for consumer products.

Initially, our studies were concerned with the development of appropriate and
rclevant guidelines that were based on user (designer) needs. Our studies revealed that
designers [ound il dilTicult to deline or articulate a design problem in ‘guideline terms’.
|2] Even with the aid of our support in delining specilic guidelines o suil their needs,
the active use of conventional guidelines in interface design decision making was poor.

[3] When the designers were asked why this was the case, they stated that even quite
simple design problems were considered within the context of other higher level and
stronger ‘delermining’ design decisions. For example the placement, siyle and
functionality of a particular control device could be determined by other decisions that
have already been made in the organization. I.ocal interface design decisions were
rarely made without consultation at other levels in the organization. |4]

The word “deficit” in paragraph 1 is closest in meaning to .................. !

1) inadequacy 2) technique 3) guideline 4) consideration
According to paragraph 3, what is the main problem mentioned by the designers
regarding the lack of proper implementation of conventional guidelines?

1) The inability to match the guidelines to the pressing necds

2) The difficulty of identitying the root cause of the problems

3) The inter-connectedness of factors related to design decisions

4) Lack of proper support teams in facilitating the formulation of a solution
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23-  According to the passage, which of the following statements is true?
1) Previous scholarship indicates that human factors specialists should focus on
the requirements of final consumers of industrial products.
2) After defining guidelines for the designers’ needs, the use of conventional guidelines
in interface design was nevertheless not satisfactory.
3) Previously, the studies focused on the revival of efficient interfaces that were
once successlully used lor consumer products.
4) Human [actors specialists had difliculty understanding the guidelines provided
by the support team.
24-  Which of the following techniques is used in paragraph 3?
1) Delinition 2) Classilication
3) Exemplification 4) Statistics
25- In which position marked by [1], [2], [3] or [4], can the following sentence best be
inserted in the passage?
This made the inclusion or use of design guidelines difficult in this context.

D17 2) [2] 3) 3] 4) [4]

(Y g 1) bdos j0 Gondond’

S PR AAT e rile 3590 35 35 oylF  olusi an Y8
iy | adioe g yilo 9| 8508 polie dok —
At ( il yea Lo (3] it 6539 9 Slio Ao
il p2.0 g gSmo ot Lo —

Y (Y o ()
Y (¥ Y (Y
Ol Cns y8 ddaily #1uS olET B=A"A gl iy weSno g cryo A S 5,8 —TV
B'A'=A (v A'BT=A""
BTA" =A" (f A'B7=A (v

T &5 (g2 U (CBud 2l )0 Xy 1w p8) € okl 590050 .0 5050 050 15 325 Bt el Sy —TA

X, X, X, X X, X, S e bse Xy b1y e gl Xy ()
Y oy Y S bee Xy b, 058 lr Xy (V
B g 1 = =& . o | B @
! y i Vo S e Xp b 0p8 gl X (Y
Y Y ) ¥ . g
X, | e 8 =y e 2 y ) ” B3 oo 2ee Xy by o sl X (F
R L .
¥ ¥ V¥ ¥
s g = M U ] el
¥ ¥ i ¥




¥V axio 160 C (Y08 W) mle RNV

A | )L\.iio Az ) ‘Eh.‘» (5}1)4‘“13)'? d..\..o 3..\..\.&.; )14.5.0 -Y¥4
max z= Ax‘ + W’X‘,+'1° X,

YL,E0 2 ()
s.t. X, + Yx, + ¥x,  £Y¥oo00 W.coo (v
<
X, + X, + X, =Y¥foo Y€co0 (¥
X, + ¥x, + VX, =YYfoo
¥Y,0o00 (F
X, Yo
X, X X, =20

1 Ll ¥

(oS gl peio Sy g 81 (8, o] 50 AT W K A j0 1y 2 et Jou (65 lediomnS Alie S (gl T
¥ ] plus (c‘ +¢, +Cr) Bus c.;l.‘f i...u]J.aa £ 3o Slade Ludoies LQJL“‘"’GE" L.S‘)']

X, X, X, S, S, Sy AN

s |+ & A % @ = | Bk T
3 % =D (t
A i

S‘. — ° o o y ——— V\do —Yo (’f
Y Y

X, l } o o o l Yoo
Y Y

7 y o ¥ o o —b

Tl (g 5laio az Joho Cadgamme duw 30 Xy prdio il 3o £ gomo iy o8 S5 50 15 Ve Jlgm 30 Zyoie Jguar -1

0

H (Y

(Y

Yt
Tkt (im0 © 3lg0 130 3o 2y S olasd az ol Jo i i b oild g0 g it i £, 8 R 5 R iy -YY
), figx) . gf(x)), glgxy e ()

V(¥

Yy

Yt
81508 40 55 IS L ouiS co Ll 38 5 JSD 41, S asgezo s B U g ol e TR S R s 0 YV
g(x):% ,S={xeR":g(x)<a,a'x+b>o} (el pamiu due S 0} Tl Cow)yo

Al dote 90 B E o 3 (¥



A axio 160 C (Y08 W) mle RNV

XXy Wl 0 a5 sl jlo wda juiio 9y dadmo s az J8laz 4 w5 Bub 2ol gilw b gly -TF

Yodwd & goluo b JiSoroS g il gl pin
max z=minix,,X,.X, | —min{x..x, }+ X, +X, Y

A (Y
q (¥
Vo (F

ol (gl adasly oIS S Chy pai g3 JCD a1y 8 o h mled g S iy 1) F(XY) 8 piiegs @b YD

¢l 5148 h" =min h(y) 4 8" = o(X) i
g(0=min f(x.y) g v =eiy) gig SmgOaLEg

h(y)=1221s3(( f(x,y) h*>g" ¢
h=g" (v
h*<g" ¢
Mg danglio B IS cl> o g7 g h7 0lia (F
(bt | seiee slasl a, b, €3 0) Yol plas 55 Joo dyp slade Y7

max Xvz
Xy Yy abc ()
st. ax+byv+cz=1
2 g e YY (¥
y
Yy
3
(f
vyabe

Sl 933 40 Jol S50 50 (008 Jboolt ADoS g 3l ol £l A b g g foe des Jo 50 -TY
C0gds o0 Jole Sgute e dar 4 Jiig Lo

IT IT |T ITY&O Yooo (\

YYoso (¥

v 4 |T FT‘QG VYoo (¥
R v |T ITf‘co .\Y,OC (?

Yoo Yoo ¥Yho Voo

degommo daspaylis X . sumb psiine s ysolyl c<a g p2o 4T j0 a8 0 K Gl jaly b -TA
£30 42 50 2l &F Cewl (glalail X ) ! Cow 30U 090 1A WS o0 ddgmiias ) T 20 &5 el g sl
(D9 o0 duiam 51 ;8 (X—C)A—X)

X' =0 5l L<pPEX S

x—{Ea—x) oLX<p

{x2p&l.p=c 10

. }
fx)=<—(x—¢)a—x) xX=p ; i -
Y {Ix2pll.p<c 3y

c X>p

X = (X} X<p S1(F



3 amieo 160 C (Y84 &5) @lie gwiiges

b i X, ) Toaol jLd Wue Codgdom g jeitno Mluad A 4 JBlus ) Bus 2l oilw s gl TR

min (b—Zaixi)" {ddann S g 00
: v
—(n —n)
Y
Y —-n
v o
n —n (f

i i S| 2105 4,40 > 2 yAokd o e —Fe
min a'x+b'z @ SJ..BJQE’G)-?.) »Joae ol

. Ty
st. Ax—d=Cz max d'y A
X20,7<0 sl Aly<-a, Cly<b, y>o
max d'y
4 (T
st. A'y<a C'y<-b, yzo
max d'y
; T (v
s.t. A'yv<-a Cy<h yv<o
max d'y
(¥

sl Aly<a CTy<-b, y<o

Olwlite 4 (Ealisas ye jlolgo JUS) ol Jaig Joor (309 90 45 1258 (I b o 50 3 yo 1) Jig Jos Alune - FY

Lgi)bjljmiegiim)'l‘_]&ﬁl)lmxijk saiio (K=Y) s 50 yb 3lg (K=1) ) 5,k 31:5 508 5g0rg

Oolaae piSTas 8, ol oo 3550 dlgo 31 o 10 10 W Ceels iS50 5k 3 S oo go LA 1) ol K ey
Tl 30U (g3l S (5l iy og9me ol ol ol | oo gLl JBloo d, 3 ol Tome 4 e

Vi ZZXW\J’ 0

Vi naZquk_ ¥

Yj zx.. +~>m2x|" >d; (v
ZZx”kzd +~\&ZX (f



Vs axino 160 C (Y84 05) gyl  swniis

(632540050 gy 41 325 Jhe S )0 iy 3y 15 50 1) Consl s s 5 0 )9e0r 4T idigalsS Aliame —FY
] g :tbj.n wdl ).n.l‘.a.n ST UT 39 45 ;W.lhd.n.u) ) Jsdnq' ey (n=yY) P :u}".o 32 (.S)-hu.i Lgl.ix
Taul co bl duo ;0 din b a0l Ay jIado calS 1oy als s ls SO W Hlode axils
L Yo (\'
max zZ=Yox, +erxj
j=r AANA
1y
s.t. X, +Zdjxj <w Vo ¥
>j=\‘. So ('f
xj 2o, ]=Y...,N, zusuodss
-
v f, (s.)
o Yo
w-—Y Yo
w-—Y e

w—1 bo
W Fo

83t ployad ssbar Ll atins logi YO 5 ilogi B0 Ao S s laS yo (30 oSy )0 i go —FY
SMasl il pl ) HSG3L AT 5050 il Hluss aw 90 o (oo o adl 11 aSiw S0 g 3l o
Gule By wales aSin (Sl iy ¥ S5l 4 ) oS5l wijgeinl el 50 g 35 0 Lrasu
Flmml oyl juo dzr ¥ 80 50 UAGT B 550
do

YJ
Yoo

YJ
—\a0 (¥
bo (f

a

(v

Joo gbasgume g b i £ g0 (WYL) (o2 95 b 25 Jowe Jo gl Y O olal oy —FF
n el dlaws 4 fSlos o led
maxz=—\'x‘+fxf+Yxr—xf+Fx&—ch X -4y
j=5
: -y

n
i=f on —3A (¥

n

=
XjShe i=%4...,0
Xygrers Xy E{°9‘}

XjZO, i=%,...,0, prxodas



Y axivo 160 C (Y08 W) mle RNV

D ygods Jow onl gilwslil e Jo o puK S5 p0 1y 35 belko e dae s g3 ,a0lip Jue -F0

.o " _ ; ] Yo Yy
il G g il A e e b gl el Wt g peElae o

(dsamnd (A (5o paiin Sy g Sy <8y) Toowl jlako 4z A, +a, +a, bl as +as +as. 2b

i S

maxz=¥fx -y v QA
s.t. YX— Yy <9F hf
; \
YX—Yy=¥Y Y

X, y2o, X€Z A v
Y
¥
Y

Gl 3 S 50 lase Jlo! b OleMbl Gdo Canlonds wausl 995 jlap oo 30 plowlsn 0sS o8 -FF

Jhsiarl sominsr [yl i 30 bowslol it 00 55 bogd I allin 50 amilir awlod ) bgiw &l aw

(i+1Y)

flwwlon ) bglw Jof allais jo Jlodal az bl 33900 Jal ddbu ;0 gouins quilds )51 .0l aales Ty
A
O
Y
— (Y
o
¥
O
f
N

SO PR S b (lX—\" > Y) Hladie .Cowl 93 & jgea X Sobal i (pdf) Jloio! JEo 2 —FY

_‘ o [ N]
fX(x)={Y _.,x-\_.,Y?

o Lyge ol o
@
(¥

(r

(¥

- =] |- > | <



1Y axio 160 C (Y08 W) mle RNV

B3l it Jlako M8 6 S5 g iy 355 525 ypots X 33k yite (PUI) Jloio! S8z o ~FA

el plas Y = FX"

: Yx o=<xx)
f(x)= .
0 Wjse (wlme 50

O Ojge g o
Wil g3 Jlodal aal (g1o1o 3 gunols jo glaxkad yoe Job wnls 6,3

t
Fr(t)=1-¢ ¥
C ] pluS D gt ol yor dmlad ST Lo (laian A o3l O 30 aSlo! Jlese | Lol s o T A8
e ()
\CI
e
ve ' (f

C ol plus” E(X) jlade cawl 33 &ygoa X Sobal piio ool xb

Fx(x)=1

Y R
— =
fa VY
Ty A
— (f — (Y

V& TA

-4

_ao



1Y axio 160 C (Y08 W) mle RNV

3t ot poyhe Y=—YInX Solai pice s (°,1) 350 10 cleify @39 UX Holai ke -0
Siendl pla8 EAYTY ity Y 0l yaiio pgas 4 y0
AQ
Y (Y
A (Y
PE (¥

S Sl =Y 50 =Y ol ol Ll 2505 shto Lo &5 (5 geoo 4) e S Ol iy Spao —Y
il oS 0 T 5anS Ly ol oo 33550 50 4] Jlosim| el 11 oakend 5o OF il

e " (\

fe ' (v

il

v

y—fe | (f

Cm] plus E(X") lade .ol 513 ygeoas (pdf) Jleis! JBa ol ol 10 X dolai piio OV

i —%(x+\)“ I
fX(X)—me X€E Y\F 0
£y
& (Y
A (f

owibyls s E(X)=E(Y) =V slopSbe b Jloy piie 30 Y 3 X Jolai gloyuitio ass (58 -0F
_ TN P L ¥ oA
Z=X+aY ééhm‘sbﬁundfd.wl.“..\.u_;d)lm.mh; ﬁ!ﬁl.&ﬂM%_ﬁgUx—Gy—\
Sl Jiso o2 1 Y 4
=Y ()

}
s ¥
Y

v er
S Jie Y g 28 Jlaags oljla (F
Sl el 08wl j2 Gogelle Jlaial ol 40 45 ol I3 asgeme S 5l U PR s Sy 00
ORORNCL I CIED L SOVCRN R U D PERC DETH T FETE PN
2 AY ()
o AY (¥
S A (T
SAT (F



VF axio 160 C (Y08 W) mle RNV

il b olod 20357 b S aoli slaca jos Job 3 (Solai disei O Xy 5 Xy o Xy S (058
Flaml plud ol adlo Cuelo ¥ 31 jhoS (o p00 0jaan o0 45 oY cpudgl aSTul Jlosol uiilb celw ¥

I—e ()
3
1—e ¥y
&
(y—e )Y ¢
(—e )" f

il g V8 aileo b Jlo i @397 (110 3 Jikane R3Sy 31 ialaled Jglo 1. el dale s Jols Sliige S
el 1S L 5 il o gl 1/ 31 i il (0 i Jglo 455! Jlosiot cnidly o il 01 sloma
2,3 ()

o %0 (¥

o0 (Y

o FA (F

g=r- ‘XY ‘X‘ b g quody éol..:u digod So M(t)= g t<y ‘)BL';.&S..;JS..; GUL‘_I‘S‘LG\M]}.' j!

(0-'
il oIS X o lof (Sl patos )5 Sl X
Y ()
A

n

\
Yo (f
il 3l pale b g (Bolad jabas U D glliged ol p) O jguods dibuS’ Celgisy @ jod (G40 | Sumoar
§ el A5 gl ¥/0 3 i8S 3 1,0 51 iS5 Solal diges ol puduilee AT Jloin] .0 g oo 438 )5 Carnss

)
—  X=1,T,Y,F

f(x)=1¢ Y0 3l FSesS ()
o Lo plps 52 o YO 5l 585 (Y

oA 5l S5, (¥
0S8l I 53101 ds Bolal diged Sy wbwlyp . Cawl P pelyl 4 Joiw 2aie8 e X dolad it

| ; ; . vnX
Flml plas” ouisSd 5o1 g cpl (om0 5IU o o Cewlonl Slgscdon Pyl gl P =
n+vn
1+/n
n++/n (v
o,
n++n
v+n

— (
n+vn

?

oy

-by

—OA

-4



VO axivo 160 C (Y08 W) mle RNV

ST iy Jo,a] o5l 30 ek aiie8 b slarols 31 Bolai aigei Ky Xp 5 Xy Xy X, 1 -5

?
Neulwnts sl aibile Aol o kolis alas sl W =kz X! dsla ki
in
\
—: (}
v
\
f
\
VY
\
\s

3 P oSl b slamol 31 Ny g My o ia goo ity olai diges 9o slacnsils Xy g Xy S1 -#Y
X jlxe Bl al b f8las el a5 X=aX, +(1-2)X, iyl ;8 2 jlake ol O jlxe B ol
! ‘a]JS aos..fatsn
3
— O
n, +ﬂ\,

nony
n, +n,
n
n, +n,
ne .
n, +n,
By oo ool 1 331 4 Glaigei 5SSl 3 ©/8F Luilijls 4 Jloy chares aSile 53,53500 » sl -FY
g o ¥ 9391 ollt im0 A lianbl b5 5575 4 .00 50 oyl sy g 531l i
220
Y (Y
Y (¥
Y (%
dawlono ldiged piileo 5k 2 g A8, AU P sladiged sk sl YO (il g 810 (il & Jloyi  Smer 31 —FF
i IS 395 155 31 558y 3 Uncyeilen ) 5 o 31 s AT gt 7 Mool 055 g0
22D ()
0 du (Y
oo (¥

oyl (f



V$ axio 160 C (Y08 W) mle RNV

I3 0 Ledl cul cwry 0 (5l it 510 305 0 by S Coond Jf allio S5 50 Jile WY 0 JBlos 45 2ed o ledl —F D
e i Juitn s 315 43 Ji0 A 1ai 45 s onliie 335 o 5 a3l 3390 9 ol ol ey
e plas Lol el 51y (P — Value) lois!
orchzh ()
oYY (Y
sAPYE (Y
o, YEYY (F

ST 3 st yoligg 059 st S 3 it yoli g g plof Cod f il o irivor sl s o3t s o) B g )0
(‘;w..h.e.o Jfaa.iﬁ?‘&‘._gdj.?}oj ..I.J}!

doolone J 3 (Jauer 31 Jlodol Lo ol Gl aibBo F 80000 (g9 anbd G adod Loy —FF
o 30 by el GLasl o bLcndd B wlu Ld v yo g due o A0 bl (1 6 fo s u jd el
Sl ¥ Ay 15 (2 1300 panouats Camwlodel Cawdds ¥ AT 5L 8590 cpaiile s (5515 Cadid S (51
S1isS 4 spliiagraonds il GBI Y 4 Lo ojge SYTiradle jaS 45 Cawl p3¥ 1 g ol
SU olele a8 Cowl p3Y pdmrad dae p dao 30 AD W udilo 3 (5 S0 po0 b AT Cawlonid 5 3 yaali g
g axd ,F I 53 aaly Jlw Job 50 (5 adlal gl p ol win Pluo 09 (530 5400 0 jud (5,15 4SLSI

fogd Bhomo oliwd ¥ fplilo S U

Jloserl oY ol oY &\
AJL‘JLN ‘sL\aLﬂJ Yooo \¥oo Yooo ;’}Mﬁ @
Y (¥

Y},ftﬁ Y

sCBA (s ¥ Jold ailin p) 551 ool ool (oas (F g A) allain S5 50 259 (o S gy caxdga —FY
D3 C A lapdu el oload g wll (F 30) g (Yo 10 oD g A) (A g V) slocandgo b i s D
Bl ) Sl 5w e s B dilis piSlo asi ,iSTus g J8las widl i Yoo 180 Yoo cud jas
(.5 305 o0 D y300 bt 2 D908 S LLS 3 3k 31 2359 (e b allalo (gl iy
¥, 10Y (¥ a0y V00 ()
ARQg Foy (F Qoo g Foo (Y

2 a5 Cowl (56 5L 0 WE (6,008 5L osls 09l K E o D (C B A Y5 £908 cunl 51,8 5Ll jo —FA
VXA ol slal 1. sigd o 0018 glo i 5 S o B gD (C QY'Y 2 9B VY g A VIO
YIS 5 S b g1yt 599290 3510 Lo 5 Wigad i w8 (53 2 Wlgi lites (7 IS ms 32 g il & 30 yh0
cosply sLad asiT B L gadl E=tco g D=Ffoo.C=Yoo.B=130.A =Yoo ulycuija
ol & 5o o 9z L (0l (6l 25V (SLA8 (i il Sl S YYo
Yoo (Y YAE ()
YYY (F Y o



W oaxio 160 C (Y08 W) mle RNV

99t dalas IS 3k 5 Jlpiiad (gl i ¥ Qliiil i 37 5 Jgor (laol st 9 G0 ot 50801 wlaol . -#4
E«F« B ujau(
D« A< B _uyja(

<« B« E 05540

A BT spa(f

Sk sy 5 @ jge0dd ol o i ke S o Y
Ay =(V,0), Ay =(Y,%), A =(A,7), Ap=(Y,0)
g o0 a8 )F HIA0 0 i G jguods ralold il piilue Lol (p] (yw duder e ¥ ol 1,8
Clawl aigSe jfen o ol el il ¥ og ralliws oo bLG 1 4
g bli 85 55 e b glacdie (¥ et Bl 55 50 4s g 0l90 (8
ploS e (F dinge bl B 35,0 b olaan e (F
S 3535 oo (00, 1) alai 51 45 3l 5 oo ain3a F(X,¥) = ¥[x =)+ ¥|y =)+ ]y — Flalivs ;0 -
C ] i diogs dla 3 3l duo 0
Yo (A
Yo (¥
£o (¥
do (F
“ oz 52 Wbl 5 O ygea 05290 ST onile o pyaible S, k! (51 Jig fem 4 i U ST VY
Cl! plu gy Jiig
f(x,y)=Yx—-9 +F(x=8) +(y—F) + ¥y -N +¥@y -1'
V&
YA (Y
VY (Y
Vo (F
Pl yiicaanlio acd 595 s 1050 vl F 5L ybod sl (81t 0ok paditen ConsBiga IS 3 5 el gl g —YY

AQ
ey |y (v |y B (¥
cobe fyr e [ A ] Ca

Dy




YA axio 160 C (Y08 W) mle RNV

Lo oslas Lo oy alold 40,8 Blas ()
Gluos gl lad by SUap az o 0,8 sSlas (V
J-LBJA? e g alols «_:)..al.aL'? Qa)S)j14} (Y
Gloas lagled s o slos Gl (535 2o (F

Gliigo it UY anked duw 9 X antad 93 0940 0 coliiw! B g A piilo 90 1Y 5 X dabad g0 Joommo Conlis sl Y0
dorgi bl 5L 9590 595 50 Jpame (pl jlaae Doo Flaigd o adye Sl & Jpamo Sy & jp0d g 0l
Tl i 090 Y 9 X 5 axbed sl i i o j leMbl 4

. ] \“ooosTooo (
dadad | Gl wd cemwlo | Wil bo due g

Y805 YAYA (¥

X ABA A Yo 'f'ooos\"coo(\‘

BA B bo YYD 3 VIVD (Y

F aigoi 83luil g oo s3lel JpuS S 5 X slajloges b wady wialyd 10 pwheo gladls A5l Jad -VF
39 ilen 1YY alld ol (asli g Yoo cusl glol J8 50 ufile By lis Jgb busgso
330 HUAH! 09 o0 B s (mel) e Coon & jlene Bl SO Sl a5 vyl 8 (il aliad G
55l oS Bl ponil (2 (g S digad (proaizy 5o oS
¥ (Y YO
oY A4l

Sgdien ddgi (Ga1)8 50 8 bl (il 3 F YL Wil L gy il Yo 2Lk Jsb b (Jyaxe -YY
el (S Y sl (] CailB (atLh sl (g5lol [0 50 5 Gudiin (oo e 5 (ol 0 0 48
Sz gy 00 UGl el B pmie (b)) i Caow 4 jlae Byl g0 Jlade 4 A1yE (il Azl
(o ¥ ddgod 531051) Sogut vl od Simeto S matmo tuoyo
¥ (¥ Y QO
Vo (F g (r

50 A S pp ST G 09 00l (il J S (gl 4l ¥ oty Sy B 5 09031 5151 YA
ladly S gl b )0 onsl )1 S35 51 algi &5 390 g0 43355 doeais d9id @8ly (555 0 s )b Sy
fol plus 5l £ g (gllas cally ] 508 oo syl
2,04 YY (Y a0 0¥ (A
oYY (F 02308 (¥

3 oasl Sy sedise silel S5 UF ained 03wl LR 5 X 508 glajloges Mewaay gl -¥4
S0z g9y 21y Whanlice ST o (388 (g 503l 3wy 9 Lol ALY glodiged gandal WY samme
€25 g0 ool 4z IS 5500051150 Sgubien oy J U5 31 25 cdbliue 93 58 .03 o0 oy X
el S e, 0l g (8
ool 5285 5zl (SaiSTn e 5 Sl oo (F
ool 005 a0l Sy 0uls b ]S sl laged 5 (Y
ol J28 e (SaSTn Jg S5 )l anld o5k (F



14 axio 160 C (Y08 W) mle RNV

agpiliy (P = 07008 L aiul 8 G 50 s Lo Byl ¥ 3500 b ogame oM o o 555 Jloged (210 y0  -As
WD 0318 yantkidis 18 0 Jlosiord b wogurn oM sy ol 3 ¥ g ly | Ao e J y5S sy v Yo
Tl @laS 0l
FAA (Y YEA ()
e Eo A8y (¥

Lo 5 OF oyl (@l aloyo )0 J555 fogal £55 <Ky 510,00 waad (555 %0 50T oy suiiSudsi  —AY
bl ool AYYF Lo ol JSalans g oy il oo, S0l VS Sluas sl 5o, TY 0 S 2,8 005 solaiwl
Pl o jlare Byl caldly ¥ 568 og0d (6L o H51 .0 a8y S5 )0 K0 KT ¥ 1) oww 5L w21y

Vo,
L2 Y —YVEY ()

f
fey
FY+y ¢ f Vo84 Tafie 0 (Y

s Cowl LCL =0 3 CL =1Y7 535 0 ad . o yjb anly p2 30 adi slowd ) 208 ol yl0aed S5 30 —AY
Togd 00 Y8 iy of Jol £95 sllas a5 bl plas’ 8 loged oYU
Y ¥ YA ()
YA (f YE (Y

‘\G_IJQ'FYJ

3 ig oo (Suedium (5w B0 gradl> > aF (53Ye8 (559 g Wl B Sy p0 el oluad J S gl —AY
B 395 S 33 39 J 555 B9 Jab e Yo i 53 b i Slosi U 39 g0 0alitiaw! € 83,55 ] yif jlag0d
oualise aii Yoo Slusi & gaoame )0 45 )5 418 o3l g (o) p 0590 Gdel (B9 Al Yo oluw 4
fil @S 38 0905 cotl YU 0o Wkl 0,0 j3STae do o s il yo Jloio! ,51 .0
Y £ Q0
FY (T & (¥

Db o0 o0liiul wzend Py =0 08 T 38155 dlaki a5 JTom) OC Smio 31 S5 3 N U bl o3l gl —AF
plas alllil (8 g Jlosa! .aih canlic ogamo s T allil (pl 5IVD 8310t 4 Solad glaigod o3l 50

C ol
240 (Y =4 ()
y (¥ 248 (¥

C=y gh=no u‘::).h.k._! ‘s)jdug.m o9y SeoS 4y o.Ju.Ju.a.niJ dudgi las SO 5l ‘5113\000 cleaslil AL
s LAl Jhpdy Jledsl wll o0 ¥ sy bt 8l Wlals bl 510008 00 H1H8 ow)3b 9,50
Sl 30 o ey (S S Nig0d (W) (wl U (o795 e Lo
a,0VAF 5 0 AY (¥ o ONAY 5 04N ()
0,/218A 5 0 AA (F 00345 5 0 ABY (¥



¥+ amxio 160 C (Y08 W) mle RNV

&:—éj.n;u.‘!_ o 32
395

4 ?M‘Guo)ébjs.opbf‘){jﬁdgdqgﬁ'h -Af

BCWS

P BCWP

> ol

S
- — — =
-

Ll TP ojloslas o 1y adisd 4o 0555 oaBly i ()
Wl i o giley amly (Ty — 1) ojlail as ity alasd 50 g, (Y
] i o giley azly (Ty —1,) ojlail as ity alasd 5 o550 (Y
o TP 51 a8ty alioed 10 0y sai g5 ,a0li by i (F
sl Juione 5 iz iling o (ol ol Coloncd iy ;25 n By immo 38 325 (PERT) 45l —AY
fnsl oS o s T (il 19 9 05953 IS Oloj gt Cowlosdiariis abgs o ylaS (535 p2 Cafled 52

YA 514 ()

FA o8 (Y

YA 4 VA (¥

04 g VA (F

S S (g9 Cadlxb 15 3 o oo Bl pzuil g (uSilioo a5 g5 gbods s S0 80 43 1y 13 (PERT) oy asGls —AA
(P(z20,Y8)=0,8) Focul plas oo Fo laebl LY slosg; az b Joloo cawloadicals yLis

sLs el 2%
A V(Y

‘ 42 4
Sl ¥ E e

\‘;M (f



Y axie 160 C (Y08 W) mle RNV

lacalled Gloj 4 azgi b iy jsbay lboalled (o pae qilo SLo 2598 5510 0 i )0 1) pj05a 0 —AR
de Lygeoipl )3 bl asly Yo ailiy) wey g0 jLild joy g )0 a5 (S pae abio Slusd yiSTas 5wl
Cilem] Gy g § Mo 3 olows

Cadlad | (Ga3) b Sk 5k 8550 (B o Zos
A Y = Yo
B Y s fo
C \ Sp SN (4) Vi
V| S, SBIP (4, Fp FRIT (1) te
E \ S SE™ (o) , Fc SE™ (o) ¥

Ll C g A lacadlad (oas 55y gluil 50 (Tl uarly slocadled ac somo) EAS acgoimo = A
el C g B glacadlad caad 3 glan! ;o EAS acgomo— o
S oo ST 4y 9540 € clled ipgum 395 sl jo—
S o0 ST 4y £9 o A Cadlad oo 595 glusl ;om0
0515 S92 059y 53 (903le gude B cpge joy Sl o
O
¥ (Y
V(Y
e (8
LS 1a £o3s s ¥ laial Ly leS (59, 1 oad ;53 glaws e 81wl snd ools 3 (GERT) s -4-
Covaty Jlosal (bl Pe =Py =0,¥ Py =0,¥ [Py =0,¥ (P, =08 :asl (o8 basao lii
Sl plas (0 5,5) Towe 0,5 IV o 5

])

W ot

@ LS J/r\ P, :|/f\ P b (¥
N

Y
—
Y

¢
AP

\

axlg Yoo  Jauamo aly 2 gldoliy als 1o aS 0gdi o Jraon Jgamo drla ¥ oiolo 0 30 anlo Y 059 S 50 —3)
9 welilbouds Joow Joame aoly Yo 05T 5 auedil 0395 w0 obo glol jo pole Jlo j0 assilar ol Jlo

funt @3 SLl a3 pudizy 059 1 oS U osly dolol  had g 30 (uily )l a8l (93 b ity CPT =0 %0

B0 ()

50 (Y

FEO (F

foo (¥




YY axio 160 C (Y08 W) mle RNV

Sl sloy RalS gl @3Y 4k 30 B yre 45) 4 3 candd 9 00205 1 Jlo i (slaloj yolie 3 CPM el j0 -AY
s g olodlas log aslg YA 13 afgp el 148 Cawloniionly L Cawly s oz 3 (aml ualy G e

Cens] plaS” ( adlS 31 w0385 (I3 saame Sloxd 3 Jg3 321y o p aalS Colh 5L 9 590 40 38 i Yy

Y5 YF Q)
Y4 Yo (¥
¥ g Y o
Y, Yo (F

3o )J..\."P..u..\:u é.gL'..n Slaxy ).'251..\.“5- ;‘ weoloadioala C/.Jbuﬁ )Lﬁ.g &U.n 3 OL"j el iy} Jgd.:: 3 -4y
Ca bt . Pt ey koo (8] g Al Sl 50 b 635 el A J95 W2 30090 95 pR 3O Zemino T g s
fooila puilas 0,50

Cadlad | 3l | Gay) plo | Jld 9,50 ypdyasasd aole A

A - v Y
V& (Y

B - & Y
YE (T

C A A Y
Y (f

D B ¥ )

] S yob Mo 510,90 dox -AF

JUil g g5luilely g caai sl agas (glaals 3o 51 (L b plod IS ke pus £S5 b a5 2o 158 40— A
o597 5203 )51 B 5 ¥ guatmo Bl 15 5 b 51 (5510 10 54 5 g 9 0 5 g0 s ar 5 035 1 (55999355
98 o (Buy Back) bliis aw o10,158 (08 0 dgw o

5 03t Hlon suge @y pwnige 3 sl Codgiue (TUrn key) cawsd yo s glasly,f 8 0 —
D20 oo plonil JBGloyy 095 1, (2,0

s o8 ELP.C 318,41,8 w4 plow! 1SGlous dawsd 132l g bl ool owiids j90l &5 lools S &

YL i glacSoms ; g pod (Feild DL 0 damr i b BlaslaF o (giiuw o595 jgliio — 2
Sl 0 ot 039 3101 B SUl T B g w0 oo SR ) g 059 Sl Sla il c0Fg 0

s (3

Yy

Yoy

¥ o(F



Y axie 160 C (Y08 W) mle RNV

)9 cadunadlol tﬁ)l’“’ u..JL?_B U'i)"T 3 ‘;,.3]31 I..A.n.’).ldu i=n+i g i=o u.:‘JLaB 3 s..\.:‘JLxﬁll b oja d.i -4
Obel (P P8 9 o yiog) wai s Iy g efp 5 g pli Cudled s oy e oo d ST 80 i
aoe Gl o endfodnel Cawddy Ll 5 il U CPM Glawlxe 31 a8 wubl 1 callad sl
2 etk plssom ade SN o g 9 0l el Cudled plonil gl @l K g9 5L 0590 pdyuaoas
Xt oo paiin walgd 30 g ol Sloj aaly T (g3 janlipp 331 50 Jloj amly o 0 anlg Ry L
oS AT g5 g0 )
Yook gt gloj yo plT cadled 51
X = .
N oy el 50
fapo oo LA Y 1) @l (pmasd Sadgame g (loj Ban Ll 2 g0 plaS & jg0 0 52

n T (3
Min Z Xt
= t=)
St
n Minft+d;—, If VK =1y K
Zrik is k _ T
— s=max {6, efi} L= P S . L
If (¥
Min Z X,
t=ef
8.1
LN cr, TEENTLK
Zrik ins— ke T
=\ s=efy
I ¥
Min Z LR (it
t=efn 4y
St

n Min{t+d; -1. 117} Yk =1, v K
D VeV X, T

=3 s=maxit, ef;} 2
n T (f
Min Z Xi¢
=y t=p
8.1
n If;



Tf axio 160 C (Y08 W) mle RNV

a9 goladl b ylaws jloke oSSl gt ply ¥ Jguame oyold byliw ol (Lead Time) o505 oo )51 45
6 55 Widlys (8 e 4 ity oM ot Ll
e oo Cali - 3g oo bl (V waile o Coli g pm ()
b s el _ ol e il as e e (F ol b3l sl (Sas - ails e Sl (Y

ooy slosd Fo law Coll Al i owl dlg Fooo willle gLolii F5 of)lo aull g lu o axlad SO -AY
(539230 SgoS el 00D Aildlu (39290 (5l A E i el logi B azly b ds 5 Cooud g
Ologd 1 aidl o sl a af sunly o aildle ai pb sl 030 it sl ol ylaww &y g0 g 0098 lowo
oyl aladl (pauas 0 ;g0 plAS e a8, A o ais Do Jlw S gade Y ply LT 51 ool
Cmat] ot 30 B0
wwnl e il YIS cosz g0 jlade wasma 5 law addad o (3
Leowl azlg VF e VI 509350 wizms o lau abasd (o (¥
el Coia YIS (g0g7 40 wdome b )lau alizd o (¥
s 5l Sl (F

9 O oo dlgl glaiwd Wjgod &5 (Joamo g S0 5 (B0l glbals a IS peo biwgte -AA
orrls (5 3weslal (ot 3 g Jlo 5 anly 1000 wlsi @b Jlu 43 anly Yooo GLoli &5 glyls
el o5 19800 s ciamsl Sl 33 slagi 0 arly i (551085 &g 32 5 sbogi YA g 1l 2 511
(610453 slodis 3 IS a0 Cunsd aild Lo (5,155 (glodiy 3 IS (39 (550 15 00lel g0y YIS et S
foails dales It 4o slaws aded Cdl o
il oalss ials (¥ ile walgs 3l ol ()
i (S e oS! (F U RV PES T B 4

[T Y g glogs Vo pln T Y1 (5l 5k po alh glnads 3o i 0 0800 o )law wa LT g T Jguaomo 9o -8
Al Lol el Jlo )0 logi Yo Jolao g i IT g T Jauamo doly p2 (5500050 432 plogs Ao ply
39 ol 1 S g0 20 ko Soiz 38 55T sl oty 1800l I Jopmamo 3 4oly D00 sl ] Jpuamo
JoB Il @ i YIS 93 ol il (g5lag S0 slodi 3 IS & gommo 3 43d )8 Jlai 5o (slogi B0 pl Y

§ il .,nl..\.f
Sle aalys b Zob (¥ S5 SRl i O
b g bl ds )y Yo L—')-G-' (¥ ol oo wlidl os s Yo L_l)_p_, 3

D gt 0 0010 Lyl 019 031 s ey S A YIS 5005 50 prlaw ylo 32 0L alad) o S 38 —Yee
el Bolai e S 5 (LT) Y15 opli o) oo 9 (Solad yiio S (D) YIS ol ailg g o puo
Ol alasly o1a5 b ol IS Jab 58 YIS o3 (39500 pebans Lansgiio

DILT
Q—— Q (
Y Y
= +S
Q +S—-DLT ¢ e DLT ¢
\ \
RIEST (ol il 33l o bl slraiy 32 51 (TWO — BIN) 8,5 50 i Sy 50 —10)
wile o ol Byl g0 g o (F b ol sl 8 ks g0 s o ()

Al gl sl |y S oS B L oo Jadd (f Al goliEl sl 1y 8 8, oo Jaad (Y



Y& axie 160 C (Y08 W) mle RNV

dul.w‘ » Lolsy ‘;A-\J&\J{ ;1 R PR Jg..\.‘:; O yguody ‘J.d alo 1Y ‘51).9 u.!g..a;w dt.ik@bu t57_'9'13. GL\aLﬂJ =Y
(YF) o olo ol p Lol | oo s ol vorlg Y80 il s 090 g S olo (gl o alo & 5 poeis S0l Ju

Tl jodzr o 2lod (g jbwylged (i i3, oolwl y

olo Y 1y ¥ 1 be W 1A 4 Yo Y ¥YY | ¥Y
Laolas [ YPe | YAe | 1Yo [ Yho | YAo | Yois | WWoe | Yo | YAo | Yoo [ 148 | WY

1#4 ()
e (Y
VAY (F
YaA (F

SLOLL (pguais 050 S yo ST (LUCH B dmlg di o Jilao (g polaod ol j s s S 0 1Y
Clcwl Camy0 o)lgom 04138 plof (Wil joo ul YIS
sl e silpr0500 o1 gl gogze iea O
il pie i 0550 1 Sl gosmse (fiae il (¥
Wl yam ol 90 48 0590 o) ol S0gmge g by Llaw Jlada (F
e hmebiolall seamnlBil peveess V) deargn ol edldd) s B0 ks €

P38 Cead plogd Do VI (pl ualy p2 o p5 Caond Lol 13 Jgoar @allao 0,90 p2 50 (YIS glola —3-F
ol 098 53 (logi Y8 aoly yo (g)lugS dia 3o g (logd Yo uarly 18 0gas ais 3o logh 1T 0 woly 1a
S sy g0 o9 B (logi 18 waly yo glilay ((Bliwl) (e Coond b 030 1o 40 0uidd paao YU
2 52300 (o] Gl slvads s buwgin bl (logi 8 il (orlyer oo U VY waly o JUGH 4 52

?t—u-lﬂ‘ )J«-ﬂ&:‘ Q)sé

£ ()

Lolis | Yo | YA [ Yy [ Yy | YF | ¥a | Y5 Yo (¥
Jisl | 0A8 | o) [ oY | o) [ o¥o [ opd | op YE (v
VY (F

el g2 5 105 Gillae AnbiS olo Jluz b Y (6392 50 9 53518 i (LT) oY (ool yloj iy 100
5 bl legt Yooo s slaw sb e ads e g ole o legt Yo YU pl asly 1 g lag S0 4 ja S

pro— ol 1S olo Jlaz Job 50 Loigos 90 40
VWooo (\
Ydaoo (Y
Fee \Aooo (¥
TR EURS DR Yieao (F
Yoo 4+ —— 4 ——
|
! , v > obo
) Y v ¥



Y¥ axio 160 C (Y08 W) mle RNV

SRS 3L E 5 g bl ecwogas 1 (S eeden ol (bl Jeeme GO (o
e gbey (50 8 Ll il a gy Lo b asslie 15 (ROR) 4o jus

058 god 8 Hlais a0 g gley 5,0 ()

Dy god aX8,F a5 eofe (gl e plod o ol 04 (V

wges ST YL iS5l &5 & pdy sl s 99 e dmelin 3 g sel Bpa (F

.1_4...\...4_> )JJ.JUL{.A‘ L’ws) O"I )1 eolainl L} 033).1 30 )1 l..u‘i“""! 6.)1.4..3. MLQ.A (f

Sloste £2 L Oleien by ool glapl o (pf el oo slml Cudio (Al (g8 Sl y 1 glojg s plait 5 b
Sogr walgs aigfar o yo Culy 35 S ygeocn 0 05 (5185 dolo yuo oo w0y B i 1 75 51 S )3

SSan G S p 5 Wl (¥ Sama 5 N ale s 00 5 plp ()

050 (SlBla CtE 5 3 o] 585 (F ojgn s LS gy gl S (Y

Tl bls sy (A 0551 23 G08 Gla 2 90 U bl jdia X lads il Y0 opp &5 551

Yooo yooo ()

Y T’°° 900AT0 ‘ Ak deo (V

Yoo (¥

° 1 P S oo 06
YX ¥X ¥X ¥X 'YX X ¥ o

N
el s a8 5030 S QLI C g B A 7 b duw cos 3115 059 0 5 g0LaiBI G 0 )ls wuad (5 )l alo
lag b oo yae ST (DN Cilo) s winlgsts bl LT 51 plaSgms widl andlas goLassl 4 o g b

C)-b A B C &l St 3 3 jg0 ,aL\f o3 guit Ué)s t_.olq.i&.w

4.:‘\.!314.\.1).@ fooco Yooo Yooo
g oo el C 2 b sl MARR =71 5103

aildle selya | Yoo oo  foo e os Pl A b sl MARR <730 51 (Y
g o w5l B b il 1O < MARR <7vo s1(v

W S 33 2y 35 5l slaS e (F

Sl B L s s o Ly 33 kol 33 ] nsl _Jgg g 1,515 clo g 50 poagms Il glebis] ol 5
olo # ;i oy g SBLUYO 3 opa £ 9 WV0 Jlw yo poai 55 STl oo o33l V¥RV il JLw
Pl (Jgp aly Wz o5 Jlw gloi! )0 el )0 (Jad 1 09t dmmlone 1Sy

Yo,000 ()

Yo,000 (Y

bo,000 (¥

$0,000 (f

—1.8

-4

-1+ A

—1.4

_“0



YV axivo 160 C (Y08 W) mle RNV

+ B . * + % *
oud iyl By 05s 5 slear gl (E) Zile 4 2l Comnd 9 (C) oasspo o (5550 5 Jaumr jo —IN

ojan | wé ot | B i Clew! ¥ golaiBl oy ploS Lol

(O) banm | € 16

y doo 1,0 v

Y Yoo X T

Y Yoo ok i
¥ foo X

J9uzr 30 Jlw # joe b (5,108 alo e 7 o Sy sladis 30 g bael o ad (35] 51 oalad st glacmmasii —WIY
S | ‘5¢La.’£§| C)'b O‘-’-‘ X )'1 ‘sﬁ'olﬁ.n 4z 6])’14.3 LI | UogJ.n.n ¥

Sl | Joimo | Wlnisd | Wogmais RETE
Xx—Yo Fo X+ ¥fe LQMTJQ 28 g3, XSYD (Y
ho | 8o Fo | aigs e 35y RES N
X220 (F

bl 510598 9 3 Slodl Tyl o 31 T aildlos 0ol 30 5 Jgy oxlg YTo,000 adal aiyjp gl >, - WY
Cogu golaiBl 7 5l U uidl judisr P dgus (130 suidfLdar 5 piSlas g Jlo Yo dudo jos

A . 1) e A (‘1

G\J}'Lﬁd MT)Q | Yaooo Yoooo (F, ..-"l_‘{bg‘o)_o‘j"
P Pz« AN

- v '
’ ’ r (X b ) =g o Y <P <o (¥

Dy walg soladl b il glosgama ,a 0 P (F

o301 s Jlw Yo oy s yae .l 00 )5 (55l y3- (Jgs umly £0,000 dluo ay oS 9ad olSiiwsd S (5,0 -NVF
Pl goz gy 4y slms (nl ailfles Sl ST .09 00 (st S 4213 Yos000 (T Uil
Pl o o sl Jlw slesit o 0T (55580 (35 05 dmwlins (SOYD) il g
YE,0%0 ()
Y28 (¥
Yo,909 (v
YO, ¥00 (F

Jle B 51wy ol (Bl (500 51 0gbin 6k 3 Jg aaly 1,000 dae 4 Jae glalwg -1
soly iz pguw Jl 5o (DDB) L S5 (g3gmge g &1 of Mgl jlade wridly gy unlg #oo
fan! Jas
LOYY ()
LYY (Y
LY45 (v
LYoR (F



YA axivo 160 C (Y08 W) mle RNV

AF g ) ogac ol ,

?w@émb)ﬁpi.\fjob3aaL§jT‘QE|—%,%] ;l.z=%=rei9‘(a,beﬁ)w&ﬁ g
a—b>o ()
at+tbzo

a+b=b" +\ (v
a—b>b" +1 (¢
. s ged oA 1s R :
foml plos A jlads o551 ce™ = lim | In(e+—) | ,(neN) 51 vy
n—w n

—€ ()

o (Y

e’ (v

¢ (f

PR

?M‘M)JQ)}OP‘J.A=I et TV dx aus g8 -VMA

A<y

¥
AZ\+T‘L
Y

41

iR
A<ye ¥ (v
A<ve (f
n dx )
S | 191‘.\5 _‘ )LLb.o -Y14
® Y+ see(—
(Y')
T—1

Y

T—Y (¥

T—14 (F

oo
ant 18 D (SINB(TM) X" (g S0 gled Y-

n=5

V(Y



Y4 axio 160 C (Y08 W) mle RNV

Cnsl G185 (¥, ¥) aaits 4o T &g, 5 oloo o Males F(x, ¥)=Ux +y" s o5 I
X+y—Vz=-Y ()
X+y—z=Y (¥
YX+¥y—7=¢ (¥
¥YRAXY —Z =4 (¥

slado ail Y ¢ X Jiias gld piio 3wl Z=2(X,¥) o t=yzY3 ZV},T+sz=‘, A oy —IYY
ot
cuwl plas —(1,—1,1)
ay
—& ()

41

(v

& |- |-

(f
X=1+t-—s

Claml ploS Ay ==+ Tt +8 (t,s€R) dmiwo 3l P(Y, ¥, 1) ahii dlold 1YY
Z=14+1t4Ys

Q)

(v

¥
(t

R RIE:

fais anles ol alsles plaS b glavs) by yamo Joo ¥ =X ciomio oyl 5e8 51 —AVF
yY+xY+z:o \
y +x—2z =c (¥
yY—xY—ZT:o (¥
y—xv—zY:o (¥t
Sy S g fad poe p a8y B oy T(X, ¥, 2} = X(F+7) @b Jlods dions 9 aioden —1Y0

Clelas (i (XE =1 g x' +YT =

@

[¥.3

“ |t |t | ]|

&1

- 4]
[N ]

¥

—
LY ]

e

—
o



¥ axio 160 C (Y08 W) mle RNV

YO wlon 35 (o Baly 55T omiS o0 o) PF,0) i 511,05 oloe s 30 r=Y0050 e 3 —IYP
o] plaf ccOtOL lado sUST sty
Jr o
N
Y
W
6!l 4 9 08 Guwe B(X+Y)=TE(X)E(Y) Al o X, YER jo il a f 3y gido 2l anss’ o8 -1TY
f'(x)

$oes! plas f(0) ke —— =V xeR
f(x)

()

v
(v
(f

~ —t — -t|-t

n
; Yk -
fCumwl plas ‘l!l_l])]msn )1..\.5.0.811 = E %tan ‘(%) ‘(Il EN) S 28 SITA
k=\

|

—(mt—vIny) ¢
?( ) (
%(_n+]nr') (¥

)
;(?‘E +yiny) v

Syl ogm g v Jlaie (F

m T
¢l 1&145.[—;,;] 350 0 1 eos’ O =1—tan" 0 (I 20) Sovic & jguame dusl corluw 1YY

(3
(v

(v

e T T N I e S

~—
—%



Y axio 160 C (Y08 W) mle RNV

- dxdy
J"y:xv‘fy:x“éh”-o-q-w 4 jeams ol D o 50 a8 ¢A=.”. Y'i. K S o8 Y.
XV

v

Sad plas €A o el x =y gYx=y"

C-OST O
COSYCOs?F

i
sce
_
scetsees

cost

COs¥
sec¥

(f
secs

] plaS oo s gl Cazrluse puddd o0 (313950 Y y92xe Jao [0, InY] 55k o1y ¥y =coshx Sze V¥

TT

—(rIny—%)
f( )
E('w“lm*—\) (¥
v
E(_a—\”lm“) (¥
‘:
%(a—ﬂn\“) (F

Slade ol&T waib (Y,0) adais ey (0,0) ahidi )l V= YX-X' P (585 0wt b g € 51 1YY

Sl ol ¢Jl (veosx+xe'Y) dx+(sinx+x'¢'Y +vy) dy
C

=¥ ()
-V (¥
s (F
Y (F
wlrate col a5 F(x,y,2)= ()i (X)) JH(X+Y)SIN) K g5 Trsgi o plowil L5 1PV
Do 0 O el g )5 Z =) Mﬂsz=1—m Yo yxe bl 1 Joler (i (595 (g0
NIUNE PARL S
=Yt ()
e (Y
VST (Y
YET (F



Y axio 160 C (Y08 W) mle RNV

Yz = F 220 pmhau a8 Lo \YF

TR Ie‘df

j(x,y,z) =(vz+ }'Y)i +{xY +xz) ] + (nyYz) k 59y Tawg? xY +y

sao ()
T

T (¥
Vol
VYA
Voo
YoF

— o (f
Yol

T

r=1+sin'@ o Joie C 4 g0 a8 @C(nyr +¥e ¥ )dx +(Y‘nyY—nsin (my))dy ;lade Y0
fl oI5 ol o & Suelwsl gy ;0 —T L 0L T sl a4 odad Cliaizon o
f—e (A
—c (¥
oo (8
Yy—e (F

(Y 3 ) mopoc Olaid!

Sl 395 dgaw (4 5 15 Tas Jlor 4o Jloj az olfi Ky —IVF
A5l i ol aelys ) oled anga (Y il plp ol anie b ol aelys (O
sl bagte 5 an e 5l naS Slad asse (F il i ol anga 5l oled aslys (Y
Fa! d 39 915 Ll s IS (i 50U45 15 (g8 d) okoolinS ulsi auliyo —PY
oy g0 093 S8l 4 oled Sdoi Sl Sy e 5 e O
oy g0 395 Sl & dawgie 3ei Sl Sa e IS ae (Y
ey o0 097 Sl 4 oled g 51 S e Jawgle wgs (V
ey 50 93 AT 4y Jawgte aded ) S e (ales adss (F
Tog0 o0 (28 Ll Jole plud o pas = Canad (oo o 3 0 —1TA

YU g0 Coond S (¥ dzog las wod (3

Y 51 S5 Cooud 5 0S8 pas sl o (F Ao 50 VI Ca 8 (F
Sl g0 BT a wiibly AL |y Bad (g0le wannd LOLET g wd o glo sionio 51 —114

sl anslad sgomg (Joley ol (Sos (Y wosly dmles samg  Joles ddans SO [8las ()

els salgs gz g Jolad alaai g0 (F sy dales sazg  Jolad alasi G laad (Y

s b Il 0oy WY con 3 (gl LAWY (l e ooogdl a8 30 gm0 Vo alidl JLis & VF-
Tidind diglay WYL g 59 ules jludo az paibilo Cannd &y az 93 b o 3 (ol Lo poliie s bl i
JaSiag V% ¥ LoSa s =1,Y ()
JoSa g 0/ AY (F Oedile g — AT (¥



¥Y axio 160 C (Y08 W) mle RNV

— 0,8 il Lol asl s 9 dly TY000 yily 45k 50 oo Lo Hldie 5 JU, A00O YIS aand 11 —1FY
LML o TN, O
—A (Y =¥ @
—o YD (f —od @

1 agpiliar 5,10 1,8 €)Y L8 puan algy alail 5 45 0 0 (LA |y (gloadiSOd e JLid ) 5 Jloged —VFY
4 abils o108 31 Cud ya wgas ool 18 MK kol 6300 4 G o Chiw Cudadss ool S U an o
ol oo L) aladi plas
€ g Q
g.Cy (Y
g.e (v
B iy (F

xT

Gl plaS (L =1 53,15 g9y gidsi i @ =—Vo L + 8L udgi ali o —VPYF
¥ (¥ ¥ ()
) (f Y
PIASY Jlade B pae Jobs &t yo Py = YP, SIU = xy G35 o oo LY 9 X (oY1 g0 slad jo -1FF

{ el 2ol 33 M) Sl

M M
— (¥ — ()
B, Y,
M M
— (¥ = (¥
P, Py

il Y ¥ ader cal ke bl g Y0 & 8l ye alhl Y Yo Jgame Ko guulel Caod L1 150
§ ,e!..kf Jg.am ,.S)ljl.g t_.\..n..d

Yy (v YA ()
Yo (F Y (Y
5 Sdke BT ES vl BpdB Bl oLl Joi Conbow cilides glaoly 31 —1FF
IO, [V T -1 DY) R
Uhgyd - el o als (Y a - hels o sels ()
du = 3l Gl 8 oot = Gl - Gl
Claw] plaS  oldil | Jlo Gl 31 S0 0 plo Camudg yo —1FY
Jyarme ol g oy &5 O3 (¥ o £ 9 Jeame Olojes s ()
Jyame S8l 5 Jypama S5 (f Jyame Gl 5 0, £ S (Y

92l 5 g0l 6, 25 £ 5l Lags )5 4 ()

Al el Jels Jlnat sl s gy e L IS gLl pelas (Y

A g ylangs poly Sretws cands F 5 0 0 55 5l e alesda 4 SIS0 o ace (7
gl A3 ) S sseiies cads 250 0 LY S oA ass (F



YFf axio 160 C (Y08 W) mle RNV

LU0 (651 55 Mol ccidlagunsd (3818 gl il s loi oyl pl 50 LGl 1,3 —1¥8
el L liil dsn J15 w2n Sl s Lles (Y
s e ez i 1 Ol g sz 3 T s, (F
s R 44 et g g S yin Lo 4y SV i (F
Bl el SIS a8 KLt 1) LS osgn (F
Fasl A1 (5Tl 50 Bl o315l ol glacde 3 S -18
635 o S 51 eSSk ogorg Cuils py Wlilas (535 30 L 9 Sozeailes (O
&5 o Sb Olus 5T e (sla SOl il pusngs <y o (Y
epar ol Sl cdgs bl ! (¥
635 p0 SOb 5l cdgs ol azl (F
Tl i Gl @10 g 0LaiBl 0l Slams! 5 398 bl lio (5105 Cliow 30 (0558 055 ) lulplo 0 -0
W05 5 90 ol 5l Suges (il e 0 O
RUION PSPV IF U CEL 51 FIPNRLIVoN FOWIRA REL IR DEUE | ICWRRP Y UT- TN L | RLSVoN IV
sl galadl ol g snias il 8l el 5l es pyaT sutnS jlae elow (Y
ol (golazBl ads ;) sdumo a b33 Colew 5 s o488 5008 Cewlw o i by )y (F
bl Mo sl 3 ol gy Comlpms oo pad 5,21 L (IS 15 53,555 3 daloyus 3979 35 b —ABY
155 20 ki 3550 Oulsd 9 0340 &5 vl Fi

el s (Y Salidl = pals ()
Sl L ol Tl (F PN ol M A

ouls B 85y J5 0l VAD JailB 8 B F 4 g unla 10O SUL s G 30 audgf 00 o e F1 1Y
Fouds adlgs yddo
Aoo (¥ Yao ()
\oon (f oo (v

4z oSS pan (glp Bl SO S S5 (ete Jl g3 50 adl esld 4 g)lhe (asls Comd ST -10F
an3,0n £ U

ol a8y U,..,bsl a\.k.._.s-u_ﬁf.a.a nl_E'J (¥ Lol 4zl u,...sbls a..L._.Sx._B)..a.a al_é')('ﬁ
L ML{ L_;&lf a.\.;.;fu_é)..a.o EJLPI‘..& (¥ ) azal, L_,J:..:]J_ﬂ ob\;;fs_éjm a)b'u v

o/ ¥ Sldle (lod &5 9 0/ plp dpae d aled o (S50 5 ,l5il5 olioy) (plduan (o881 S 0 51 100
foawl plas « Jolei Lo el yd (il 381 oyl jee (bl oxlg TF 0 cas g5l it 33 ) o 4
Aoo (¥ Yao ()
Vooo ¢f qoe (Y

lojlu (6194 3 Cop prito Jouo!

Cogds g S 0, Khoe 51 50 Jalae yr ailols J S s oIS 43 109

G (Y w2 O

Lolss (F sess (¥
Tl digSar )l SNl (559l 53 J 565 ada VDY

daw e (¥ 2wy ()

Omly 49 Jragie (F Vi 4y Lawgie (F



Y& axio 160 C (Y08 W) mle RNV

Y (plaliuwe gla g, plaS g3 cad yar (L3 slands) podin g clagedle 3y 4k 51 b aliwor
s — s 2 (Y efoao — s ()
(pebliinst yaf — atiinns (F (oabiond o — i s (V

foudl olomm g9 105 952 o JPLE yu Ol jlisial B3 (g1 plazsl

G sbiaTe Sbiluty e el il B3
s golasl_ b (¥ sl solazdl . b (Y

¢l £ o ity il Juro ploS 3 EFO g MFO slayails

b el (¥ el Tailg; (8

e Gaa (f sl anl v

fuiloads ol oo giuas L ygoa 45 diduwd (o bod sy plojln wiy i plus )0

chlasto dimsneads Glagimn (¥ el a8 ladigd B ()
alales 5 (F lalins (slaallas (¥

Sleluoys g og 395 5L Las (6l g i lBogrd (g )0 Co pae daplojle Gl als e plas )0
TS (o0 s 1) ga oy

AL (¥ Js# (4

Sl atiodaoms (F JFS g ooy (V

Tl digSar o glalal) g glasnby gla)lis) (g oty (P gl S 5o

sbj- oS (Y o - S ()

ol - ol (F o = ol (Y

ol s it yaw 29279 gl5 L Pa TNy g 0291 (oale LRI (o5 g S 4y (S (55 £ plaS
2 (¥ SilS 955 O

o (F salu (T

it (533199 GBS 300 (S ki 1S 30 ol Ty c2ulio y3dg 3 Wl il el
oy E . bt} sl s )
b gl pHtlipifiei(t ELIE P PO S9N Y
] 455 sl iy pods dlgi g oguil wlgd 0 Glojl g9

1 ST S| BLIL SEAFY
Sl Sl (F A L UH L 4 )
faildio®ar cud e cpleg) Jood 9 ;840 gloogads (o)l S 50

b - e (¥ oS - sdlis ()

b - (g9ge (F w5 - sl (¥

W20 00 1,8 dorai 500 1y Fg e dmo 30 ole (b e b £ 02y OLT 4 Caons ( Glojle S yd plus
Sl o gl l s o Oof e a2 g 5L 5

slabed (¥ Sl ey O

S gl (F asly 3Tl5 (v

Fuiiund (lojlw S5 8 7 sl el 952 e 54 o D13 o 9 o 0351 2l )01 Silojlow S8 Juepo
Pt poy £33~ g ()

po = py (F pss = o (¥

—YahA

104

—\f.

ld!

-V5Y

-2y

~15F

-5b

V58

-\ry

-FA

154



Y5 axio 160 C (Y08 W) mle RNV

0 S (o0 |y ooy J 55 slor (IS 095 g oladar! J 508 w8 (Glpom plas )e (gl AV

JAS 2y O
gl iy gk Szl (v
Cemlonds oo lds )T (gl 45 0¥ I claigfay it U il o8l yo daly il plas 30 son —1Y)
sl el O
oty (F =S 5 (¢
Snsl lojlas ol oIS (a2 0390 (Lol £ b3 chmolar 1 slojlus il -1V
6 s (¥ S5 (A
<SP S (¥
Tl (anms digfar «pmly 4 bwgio 0ulnS ) laobl pus b lawsee —VYY
Lgs 5 onles (¥ ! 5 00les (8
L g odeizn (F Lal 5 oo (F
00310 500 (3T (55 lgedly 9 pand &1 g 39 o0 1 )0 aliummn S5 b Buos jobds (10D G plus o IV
e (V b ()
k=i (F SO (¥
P! aigRr o9l ddgi 10 ol Fay ol (St 9 s2lo (15,1 Camud VD
oS - oS (¥ obs - o5 ()

pS - obj (F sy o (¥



TV axie 160 C (Y34 o5 mole cwidse
m;az!zaasa;asszggssgzszsasaaaaaaa g _
T
T nee
e g
NN :.E;
N x| [
Gy R e nnae x|
T IO ENTE
NN
TN e

HNYRYENNNSESEREEREgYRNuAvwN—

T E T T R E
TR bl
SESSENGRUREEREREREEyELaEEaeny o B PN
T T LE
L3I -1 Al = daail ol
SEETZEEEREIERUZREEIEETFEREREES
S R EEHER T

Lior'y SOLEE

0§0° 056 SLE& 066" | 566 | ™P

SRESE TR
T OO T B
RN
TR N B

uuuuu
—e&Sa

Iyes
SIETS
6608
ey
68TSY
LI
33 4
181
S6LTY
0¥
966
ug
951
miL
17441
{1 g49
IE1E
176Z
66T8L
sL9
selst
635°6T
"oz
LLTOZ
el
6rL91
osavl
L8771
965701
6LFL

el O TR R i




(Y08 W) mle RNV

160 C

YA

720

s APPENDIX VI
Factors for Constructing Variables Control Charts

! Y Chart for Averages Chart for Standard Deviations | " Chart for Ranges {
ﬁu—.an.a.n:hsw Factors for Factors for . ... Factors for : : > ;
w in Control Limits Center Line - Factors for Control Limits Center Line Factors for Control Limits

2 2121 1880 2659 07979 12533 0 3267 0 2606 1.128 08865 0853 0 3686 0 3.267

3 1732 1023 1954 08862 1.1288 0 2568 0 . 2276 1.693 0597 0888 0 4358 0 2.574

4 1500 0729 1628 09213 10854 0 2266 0 2088 2059 04857 0880 0 4698 0 2282
TS TTTTI3427T0577 T 1427 7T 0.9400 710638 0T 2,089 T 0T T 19647 2.326770.429977 0864 70T T 49187 0 21147
6 1225 0483 1287 09515 1.0510 0030 1970 0029 1.874 2534 03946 0848 0 5078 0 2,004 |
.7 11340419 _1.182__ 09594, 1.0423 _ 0.118 1.882_ 0.113__1.806 . 2.704 _0.3698 .- 0.833_ 0.204 . 5.204_. 0.076 _ 1924 |

8 1061 0373 1.099 09650 1.0363 0185 1.815 0179 1751 2847 03512 0820 0388 5306 0.136 1.864

9 1000 0337 1032 09693 10317 0239 1761 0232 1707 2970 03367 0808 0.547 5393 0.184 1816

10 0949 0308 0975 09727 10281 0284 1716 0276 1.669 3.078 03249 0797 0687 5469 0223 1.777
P 090577 0.285 7 0.927 T 0.9754771.0252 70321771679 TT0.313 7 1,637 73,1737 0315277 0.787 T 0.811775.535770.256 771,744
© 12 0B66 0266 0886 09776 1.0229 0354 1.646 0346 1610 3258 03069 0778 0922 5594 0283 1717
1308320249 0850 _ 0.9794_1.0210__ 0382, 1.618__0.374__1.585 . 3.336_ 02998 ____0.770__1.025  5.647_. 0307 _1.693 )

14 0802 0235 0817 09810 1.0194 0406 1594 0399 1.563 3407 02935 0763 1.118 5696 0328 1.672

I5 0775 0223 0789 09823 10180 0428 1572 0421 1.544 3472 02880 0756 1203 5741 0347 1653

16 0750 0212 0763 09835 1.0168 0448 1.552 0.440 1.526 3532 02831 0750 1282 5782 0363 1.637
P17 00728 7T0.203 T 0.739 TTT0.9845 710157 T 0.46671.534 7T0.458 151177 7U3.588 70,2787 7 0.744 T1.356 75,820 70378 T 16227
© 18 0707 0194 0718 09854 10148 0482 1518 0475 1496 3.640 02747 0739 1424 5856 0391  1.608 |
woo 19 0688 . 0.187_ 0698 . 09862 1.0140 . 0497, 1503 , 0490 1483 3.689 02711 . 0734 1487_ 5891 0403 1597

20 0671 0180 0680 09869 10133 0510 1490 0504 1470 3735 02677 0729 1549 5921 0415 1.585

21 0655 0173 0663 09876 10126 0523 1477 0516 1459 3778 02647 0724 1.605 5951 0425 1.575

22 0640 0167 0647 09882 10119 0534 1466 0528 1448 3819 02618 0720 1.659 5979 0434 1566
237777 0.626 701627 0.633 77 0.9887 T 1.01147770.545 145577 0.539 T 1.438773.858 7 0.25927770.716 7 1.710 7 6.006™ 0.443 71557 1
24 - 0612 0157 0619 09892 1.0109 0555 1445 0549 1429 3895 02567 0712 1.759 6031 0451 1.548 |
L. 25 . .0600 . 053 0.606 09896 1.0105 0565 1435 0559 1420 393102544 . 0.708 1.806 .6.056. 0459 1.541 |

mﬂq
“
[ 5

L

bi

Forn> 25.

3 3 4(n=-1)
A= = =
n 4 Du: i 4n-3
3 3
B.=1- B, =1+
’ Cy NA=|; i ﬂ..ﬂmﬁal_v

3 3
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