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Part A: Vocabulary

Directions: Choose the answer (1),(2),(3), or (4) that best completes the sentence. Then mark

the number corresponding to that answer on your answer sheet.

As soon as the problem at work blew up, he instantly thought about how he could come out of it
looking good. He is such a ......... person.

1) self-evident 2) self-conscious 3) self-centered 4) selfless

That old wall will need to be ......... otherwise, it will fall down with the first strong winds of winter.
1) rebuilt 2) repainted 3) redecorated 4) repressed

The cheese in the fridge is ......... a very funny smell. I think it must be bad. I will throw it out.
1) giving up 2) giving in 3) giving off 4) giving out

You must go and see that new soppy film with Richard Gere. Don't be afraid to ......... a few tears
though. I did!!
1) spill 2) pour 3) shed 4) sob

There is no way you will be able to lift that stone up to here. Get a few of the men to help you .........
it up with a rope.

1) drag 2) wrench 3) swivel 4) pluck

If one aids and abets a criminal, he is also considered ......... .

1) suspicious 2) daring 3) culpable 4) ruthless

The representatives of the company seemed very ......... concerning the conditions of the workers.
1) liberal 2) ignorant 3) responsible 4) callous

I rushed out of the room, knowing that it would be difficult to control my ......... if she continued being
rude.

1) moral 2) morality 3) temper 4) temperament

They maintained a constant store of foodstuff, medicine and household ......... .

1) vehicles 2) items 3) dishes 4) designs

With the ......... of computers many tasks have been made easier.

1) requisite 2) advent 3) exhibition 4) illustration

Part B: Grammar

11-
12-
13-
14-
15-

Directions: Read the following passage and decide which choice, (1),(2),(3), or (4) best fits the blank.
Then mark the number corresponding to that answer on your answer sheet.

Hurricanes generally (11) ......... in the North Atlantic from may through November, with the peak of
the hurricane season in September; only rarely will (12) ......... occur from December through April in
that part of the ocean. The main reason for the occurance of hurricanes during this period is that the
temperature on the water's surface is at its warmest and the humidity of (13)......... is at its highest.

Of the tropical storms that occur each year, only about five, on the average, are powerful enough
14)......... hurricanes. To be classified as a hurricane, a tropical storm must have winds reaching
speeds of at least 17 kilometers per hour; but the winds are often much stronger than that; the winds of
intense hurricanes can easily (15)......... 240 kilometers per hour.

1) is occurring 2) occur 3) occurred 4) occurs

1) them 2) themselves 3) they 4) their

1)it 2) air 3) some air 4) the air

1) to be called 2) are called 3) called 4) calling

1) surpassing 2) surpasses 3) surpassed 4) surpass
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PART C: Reading Comprehension

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

Passage 1

18-

It is useful to contrast the air pollution situation, for which we have taken action so recently, with water
pollution, for which we have had active programs for over a century.

The worst water problems were caused by contamination of drinking water with human sewage. This
quickly spreads cholera, typhoid, and amoebic dysentery. These diseases are sudden and dramatic in
onset and often swiftly fatal.

Their connection with polluted water is easily demonstrated.

Thus, we responded to the water pollution problem much sooner and more vigorously than we have to
the air pollution problem.

Evidence of the effects of air pollution on health is much less dramatic than that for water pollution.
One can seldom point to a pile of corpses and say, “they died of air pollution”, as one can after a
cholera outbreak due to polluted water. The effects are more like those of Smoking; we seldom say, He
died of Smoking,” but we know that Smoking has been shown to decrease the life expectancy of the
Smoker and to increase the incidence of certain well-defined illnesses in Smokers and in those who
breathe secondhand Smoke. Many people do not take very seriously the loss of life and health due to air
pollution, like that due to Smoking, because they believe it is only statistical.

Which is the best title for the passage?

1) the air pollution, our recent concern

2) comparison between air pollution and water pollution

3) problems due to air pollution

4) problems due to water pollution

We infer from the passage that .........

1) concerns about air pollution are older than about water pollution

2) many people do not take seriously the loss of life and health due to air pollution, because its adverse
effects are negligible.

3) water pollution can cause acute diseases.

4) air pollution can’t cause chronic diseases.

In the first paragraph, the word “vigorously” (underlined) could best be replaced by .........

1) drastically 2) rapidly 3) mortally 4) fiercely

Passage 2

In practice, we are more concerned about the rate of heat transfer than we are with the amount of it. For
example, we can determine the amount of heat transferred from a thermos bottle as the hot coffee inside

cools from 90°c to 80°c by a thermodynamic analysis alone. But a typical user or designer of a
thermos is primarily interested in how long it analysis cannot answer this question. Determining the
rates of heat transfer to or from a system and thus the times of cooling or heating, as well as the
variation of the temperature is the subject of heat transfer.

The laws of thermodynamics lay the framework for the science of heat transfer. The first law requires
that the rate of heat transfer into a system be equal to the rate of increase of the energy of that system.
The second law requires that heat be transferred in the direction of decreasing temperature, that is, from
a high- temperature medium to a lower — temperature one. This is like the fact that a car parked on an
inclined road must go down hill in the direction of decreasing elevation when its brakes are released.
The basic requirement for heat transfer is the presence of a temperature difference. The temperature
difference is the driving force for heat transfer, just as the voltage difference for electric current flow
and pressure difference for fluid flow the rate of heat transfer in a certain direction depends on the
magnitude of the temperature difference per unit length in that direction. The larger the temperature
difference, the higher the rate of heat transfer.

In daily life, we frequently refer to the sensible and latent forms of internal energy as heat, and we talk
about the heat content of bodies. In thermodynamics, however, those forms of energy are usually
referred to as thermal energy to prevent any confusion with heat transfer. The term heat and the



Goxb (wrigs Aty /093 (alw3gs (39.6)1 i€

19-

20-

21-

22-

23-

associated phrases such as heat flow, heat addition, heat rejection, heat absorption, heat gain, latent heat
and heat source are in common use today, and the attempt to replace heat in these phrases by thermal
energy has had only limited success. These phrases are deeply rooted in our vocabulary, and they are
used by both ordinary people and scientists without causing any misunderstanding. For example, the
phrase body heat is understood to mean the thermal energy content of a body.

Also, the transfer of heat into a system is frequently referred to as heat addition and the transfer of heat
out of a system as heat rejection. Thus we will refer to the thermal energy as heat and the transfer of
thermal energy as heat flow or heat transfer.

We can understand from paragraph 1 that .........

1) heat transfer cannot explain to us the rate of heat transfer.

2) thermodynamic analysis can provide for us the amount of heat transfer.

3) the designers should be able to transfer heat in a typical instrument

4) by using thermodynamics, we can determine the time of cooling and heating.

The fluid flowing in the direction of decreasing pressure .........

1) can be expressed through the framework of heat transfer.

2) is obtained because of the rate of increase of energy.

3) can be explained through the second law of thermodynamics.

4) is transferred due to the presence of a temperature difference.

The author of the text says .........

1) the laws of thermodynamics are not sufficient as the framework for the science of heat transfer.
2) a car parked on an inclined road must go down hill in the direction of increasing elevation.
3) the rate of heat transfer depends on the electric current flow.

4) if we don’t have a temperature difference, we don’t have any heat transfer.

The main point in the last paragraph deals with .........

1) body heat and heat storage 2) thermodynamics and thermal energy
3) thermal energy and heat transfer 4) heat addition and heat transfer
There’s no confusion when .........

1) we use thermodynamic instead of heat transfer.

2) we use the term heat and its associated phrases.

3) the larger temperature difference cause the lower rate of heat transfer

4) the heat flow is understood to mean the transfer of the flow of a fluid like substance

Passage 3

24-

25-

An advantage of the closed- loop control system is that the use of feedback makes the system response
relatively insensitive to external disturbances and internal variations in system parameters.

It is thus possible to use relatively inaccurate and inexpensive components to obtain the accurate control
of a given plant: where as this is impossible in the open-loop case.

From the point of view of stability, the open-loop control system is easier to build since stability is not a
major problem. On the other hand, stability is always a major problem in the closed — loop control
system since it may tend to overcorrect errors which may cause oscillations of constant or changing
amplitude.

It should be emphasized that for systems in which the inputs are known a head of time and in which there
are no disturbances it is advisable to use open-loop control. Closed-loop control systems have advantages
only when unpredictable disturbances and/or unpredictable variations in system components are present.
Note that the output power rating partially determines the cost, weight, and size of a servomechanism (or
capital investment, manpower, etc., in business system). In order to decrease the required power of a
system, open-loop control may be used where applicable. A proper combination of open-loop and closed-
loop controls is usually less expensive and will give satisfactory overall system performance.

One disadvantage of the open-loop system is that

1) is insensitive to external disturbances. 2) is impossible to be controlled in system parameters.
3) requires accurate and expensive components. 4) responses to internal variations.
Regarding ......... the open-loop control system is easier to be built.

1) feedback 2) accuracy 3) stability 4) cost
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27-

Considering disturbances, the industrialist prefer to apply ......... systems.

1) closed-loop control 2) open-loop control

3) mixed type control 4) neither the open nor the closed-loop

It is inferred from the last paragraph that the open-loop control systems are capable of .........
1) using the output effect upon the control action.

2) applying the feedback for control systems.

3) decreasing the required power of a system.

4) encountering the unpredictable variations in system components.

Passage 4

28-

29-

30-

The material which are probably the most useful are iron and its alloys. Very pure iron is called
wrought iron. It has the advantage that it can be easily bent and formed into various shapes. It also does
not rust easily. However, it lacks the strength required for many applications.

Steel is a much stronger material than iron. It is an alloy composed of iron and small amount of carbon,
the carbon content being less than two percent. Sometimes small quantities of other metals or also
introduced into steel, thus producing a range of different alloy steels, each one being suitable for a
different application. The commonest type of steel is mild steel, which contains about 0.2% of carbon.

It is used for many purposes, such as reinforcing concrete, for making of car bodies, etc. mild steel
cannot be hardened.

According to the passage which of the following is Not correct?

1) wrought iron is more brittle than mild steel.

2) wrought iron is not used as much as mild steel.

3) Mild steel is used for construction purposes.

4) Mild steel can not be hardened because of its low carbon content.

What’s the main purpose of this article?

1) Iron and steel strength 2) Importance of carbon percentage

3) Ferrous alloys 4) Mild steel advantages

The term “reinforce” means .........

1) to build 2) to make strong 3) to apply loads 4) to construct

YS‘ 0,‘,?,_!%1

u.vl J> ‘;5 ng .\J‘yu’.a ) SYoleo )l &S.«.ol.\s .)5.‘»450 .b)|5 q L:.:La)f )Lw u.:ab,f uLo) 6‘)-’ d Cwlses Le o)‘f..) 55.1 C.‘o.w aQ -\

fas olis | ieaew

T=Act® sin(x™B)

T=Ac '@ sinh(x™B) (v
T = Aerf(at"Bx™) (v

[NANRNN)

n
T=Ax"e ") (¢
Sl 23 5)lye 5| SolaS &> JUES) Canglie 4 )b oy s 8l (Seralins Sl 55 &> JE] alos ey 5 -YY
@l o)l Jlasl (7 oy e &l Ja! ()

sbS et b plbal o)l July e o Gule o)l sl (f
Sl gusno axio (55, » Jbow &S > 0 Slule Ol JBl (g 16 9590 0 55 JSSI 51 Slas” -YY

//_/\L(\

h h

—\"\/\(’r

t
L

I
\

lé
N
1



(oxD (Wsigs ail) /093 (AN (190)1 %

Ll ) SalsS g il 5 ol o5 555 (2l Sl B 45 Ao 3,55 0 555 s 4 yn ol UK il YT
ool LS):"’S sl LS‘)“) 0l astie

U_,) B C A O
— s A D B R
- C

D (f

(AX = Ay) (o> axly 5o ouls 0y sle,S Q) Tl el (m,n) 0,5 &lp py oVolee 31 S ra‘df 5y oS 4 axg L -Y0
() ~ T (Fk + AX ") + k(T 1y + Ty + Tngn) +9AX T +YAXThT,, =0
Ay = Tinn 0k + YAXTh) + k(YT gy + Ty + Tingon) +9AXT +YAXThT,, =0 (¥

m,n
(m-\,n) Ax /‘ (m+.n) ~Tn (fk +hAx) + k(Tm,n+\ ~Tyyn Tm+\,n) + qAX\~ + \CAXYhToo =o (¥

L]

— T (Fk + ¥AXTh) + K (YT gy + Tnoy n + Trngan) +9AX " +¥AXThT,, =o (f

(oo M) oz 8 olon JSo ,e51 axly Y7
D m" (v 2w m ()
m" m
Gl L ) o5 45 mylaiile YOM gl d coaSe s 518 51 olittl L ol o5 o1 slowle &l JU! g 45 a5 48 TV
Cogi g0 Si3 5095 99 il 5 SealaS S j90 (nl 53 il 055 S xSo e (e L ST (0 e )T Job T
o5 ()
e (¥
g go Sy OluSy g o2 L 93 o (F
i GIY L) slaan 35 ol (S oo &)l JUSH g p2 @ ain (F
A Famio 65, p Sl S STans 0 g0 Oyl JEH T L 5 sl 25> oy Slaziio 59 el Sjp0 4 Jlow So YA
o g0 plp stz h Qe o)l JEl g0 Sjg0 (o 05
fF Y (v Jr o e o s O
Syge ol g3l T Jlws gloo 5 0l TW dlgf o)lsss glos 5 Ty gl 5550 glod ST el e8> b 5o glalg) 5,0 50 Jlows S Y4
Sz Sl (2lod gy (Sod JulS by

T-Tw
o—)
Ty, — Ty oT
————=o (¥ —=o0 ()
ox or
T T-T
Ot G Tb )
_b _, (f _ b7 w _g ¥
ox or
el 435> (0,0 ) sabaii |5 samio ol mlos L, codd T=€Y SINX 4V e & jgo 4 amio S glod blgy oloy o 0 -F-
G GBS 00 3ls oMol (¥ Gl 2 (¥ shals b s (Y Sl b s O

Sl 656> 1 (olod Jolig ol 3,3 18 055 51 50w Jame 0P =+/00 sac bars S -F)




v Sliilejijgslouiuge l_“m |

amio gl 5 e ) salols jo ST 050 e 8l cull Sl s ambo 4 ol jeue Sl 0 Slazio g9, 0 el Oyso a4 Sl -FY

W o
dales i das GL‘”C‘I“" slal 5l gy §F alols jo auib h:Y._Y ‘:l?d.)b ol Jisl co e g T C axio sl

m's
(T, =Y-°C) Sog
ACCo(f Ve (v g-7c (Y 6-°c ()
Sz B o o al5 s A gabaii 1o NU (381 e amd oo Lt 0,5 G rbaws (55, 2 0l 5o 1, NU sae 5 U -FY
A B o Kasl g A o Gl (0

B o (Suasl g A j3 5500 Y s Gl (¥
? B s Julaz s A 3 550 sa¥ culis als (¢
B o Gl g A s ol (Saasl (F

5o NU g Re sl sl @l (g sals) 5 wiS o0l JUil Jlow a0 G500 g9 5l Le)S ool bz 5o dlg) 99 0 Jlw -FF
O SPEI

df —dj) (do" —di") (do—di)
4 . dy —d)U h
Re 44U ,Nu __dih ~ Re:—( o ~di) ,Nu __dih O
v k v k
(do —di)
d;U —di)h d,—d;)u —di
Re=—3i0 Ny (do-dDh Re={do =0V ,_ (do=dbh o
v k \% k
S 0 et a7 G Sy o 09l 99 ()T S g i alnl Jsbo )51 eyl L a5 YL Jsbo 4y (slaslyl -F0
Swolydgo
St o Sealizsge 3 s opild Eom g0 anS laS -¥F
55 4 09> bl 5,y cax (¥ sl glaJolss ()
oole ) Jiie (Sealindge 5 slos wliite SG al)l (F 55 CaodeS (¥

fadlioe ool (55l qroy 5 Sl 0o a8 9590 50 5 Sbaoo iS5l SealaS 55,57 a5 2 10 -FY
o GlS 9 e glos a5 L Jlsy COP ()
ibsr Gl 0 e slos (12l L (gle)S ey COP (¥
ool gy S 5l f30n oolo,S oy COP (¥
sl Sl 5 ke O o)lgen Jlsy COP (F
a5 slabasd 10 (oS my |y 018l h=8 Jloges qudlsse ST .05 o cll> x5 P=obar ol [las G jo Jlowl 55 Jgo 90 -FA

dh . . . . .
?E s gboe vz Jbged oot V= R(NiE) i 098 o0 plp 3 (coges Coli b i cons i o>
dh dh
ds ds
dh dh
—==Yb- (f —=Y0 (¥
ds ds

bglsee 505 b gyp00 anlp G jo wiboe Ty 3Ty slos jo lail aS YM oy 0 6,500 s M gy 4 (o phb o515 mle g0 -F4

(Cp\ :CpY =C) Sl joiz ggy0] Olpss Wgd o

Y Y
W, T} YT, Ty
Y Y
AS =mC IH[M] (f AS =mC IH[M] ¥

ATy T, Ty



Goxb (wrigs Aty /093 (alw3gs (39.6)1 A

a _ . <. T ..
AH = a(——— )+ (P.V. =PV)) (v AH=a(————1 o
v, V. yVy —HVy v, V.
\ \ \ \
AH =a(— ——) + (PV, =P, Vy) (F AH =a(— ——) +(P,V, —PV,) (¥
(Vv V,) (PVy =P Vy) (Vr V\) (P Vy —PV))

Sl gty ez jl SslaS -0)

ol LSy By A Sl 59 G sl s 99 5l (553 i pdil cenS a8 Sl O
Qb"’m% L olgiised ) sl ud  JUl S (sl ol (sled 5 e 3l 00 Jitie (slo S a8 s (¥
el By Sy by 05 aie sled &z g5 e o5 ae 5 LeyS Uil 31 (Y

el °°'°$ oy ados 5 e Sy (35T e (F

P(V=b)=RT Sl jaiz oS oo s5pm ) b dobes 5145 655 sl oaile 3 a0 Jlake -OY

P ALY _OP o ()
RT RT RT 7
Sl Jaiz i 0350 5 Conl (usT B 4z @ bgy ey JS& -0
L8
ol _a \
v=Cte n= d Tc )5“"’)""5 (
=C\e _ . .
H n d +c oy
V\:cte _ )*05 (v
___________ n= arh
s n a+b o9

33 Sl e Bl s e by i ol (s5T Sl oo il ol (T an T3 L o Jlowl I K Lad -0F
(R = 13l5 gogee cali g Cp = ool jlud
(R—cp)ln\‘ (f (cp—R)lnY '\ Rlny (v —RlIny ¢
fadlioe geomo 219551 3590 5 a3 plaS 00
il oo ol AL WS35 dlge (slod « g 5gp!l auld G 0 (A
Camled 5 b ads Jlowsl 518 95T (Y
ailee (2l Lad 1l L il (ST slge (g9 ,5T (F
ablor yho Sslus b 515550 0 )l50n i plcns S (295 (F
Sz o 0sd e gl ol 5 A KPa [Lad b g oot Sobbol jom S G 0)ls Y4 K slos g V- -KPa jLzé 5 Jlowsl 55 S -0F

C
p . L . .
('\{ZC—Z\/A) To51 wlem ol ax 0 Wix jow a8 5l 29,5 S5 O jle az 0 Bl YO, jew peS Sy inl oledily S
v

foo (F ¥o. (F Yoo (¥ Fer)
Sl guteo a5 plS diny lopinaw ol 59,51 slaosy] b 5,90 10 —BY

5l Sl Wlgised 5 LeyS anlE O

ey oSy g SabloT anl )b L (¥

aly S8l Wl oo a2y g 4 p AL ClSSL sl (Y

Al S gy ! Wl oo a9 gap 4 SSbbol e anl b (F



q st isaTouwse N\

il s ale Les o o515 Sl 5 commm Llail g 5 5,50 o aiy ¥ alaS -0A

. ov .
Dy oo i 0L = ;(a—T)P O oo blacdl oo po ()

\
g ge i B= V(%

Aied  Seolinsge i Cools 50 50 Lo o2 o515 5 seze> blusl .y o (¥
il oo Hlad g Les 5l ol oo w1515 5 ez blucdl o o (F

IT o s ot b 515 5 (¥

i PV
oV KPa 55 lad ool L un]p S (b oS o Z=——=\+BP+CP" aal, j s> 35 K cdl> dobee 04
IS 7 & S RT ST

kj -
Sog0 dalgs é Jodix Yook ol gles o aiT b ol gl esile (Bl S (65,3 Dl iS00 Yo -KPa

R[¥B'+foC'] (v v-TR[¥B'+¥5-C'] (1
o (f R[¥B'+¥f/0C'] (¢
RT

A)8] oo Caws @ abaly oS 515 cnl Gl gemels Jgi cu o S oo (S V=T+aTY alaly 5l ool 55 (6 > aolee -£-

(Gl ol g o
aT’ al’ A a
C, C, C,

R R R
+— (f —-—— (¥ — —-—— ()
P+b P+b P-b P-b

_ a' _RT _
:ngl).g&jlfwldiydl@omw‘_ggm PVZRT+(b— V)T C,JL>6=U.>L~¢)'|‘_;}LY
RTY
v Y Y Y Rb Y Rb Y
a’ ¢ a’ v v
—) (¢ —-) —) —)' O
(Rb) (Rb) (a*) (a')

j : k J - k
3l \‘/\’L oyl bog \‘—g Sad b 6,58 by g O/Y—— el by Y—g Sl 4 Lalls gosle S5l Sb >
kgK s kgK s
Ll 3500 > ,0 10/ skw Ole b S g ail o kw8 e @ e 5 L3 Jlasl o Dl go S pme S
w - j : o
Sl )J.b E Wﬂ@j)iﬂ ua.]bf..;uuw ‘J...;L» /\/fﬁ @5)5 QL»)> ‘55)2.3‘5 YY ' C h.,;u‘_gl.oo)ﬂ Mbu_o
g
VIA(F Vg (Y Y/F (Y VY ()
YYVOC 55 6099 sleo &S oo adgs 1 3l 90 B p S0k e il 4 I ACKT Jade cll AL T Syl pledil, & g S

. Cp _ . . L
Bed 58 Cp = Vﬁv@ 9 C =V a0 50 55 (5999 )lad ol gllae il e V -kPa Oy )l sZe b s
\Y%
vo-kPa (f yyvkPa (v v-.-kPa (v f..kPa O
ol Sygo cpl 3o aiS e o il3dl Py Pyl s lad el les cow gunT B b p ST oole S
S o S Ol (ST 5 wile oo il T (g5,58T 9 (A 65,1 O)
S oo i ()] (29,58 5 Wleon Sl () (ST 5 (S (5531 (V
S oo i ] (AT 5 95T g wilage ol )T (I (6550 (F

%

-5Y

—5¥

5%

50



Goxb (wrigs Aty /093 (alw3gs (39.6)1 lo

Yl Kl
(Ce pw J..MLJ([) ‘C,&).w)loﬁ:V):C,w;l iaL)S QL‘}’ 0% ‘5...>J>)~c b,o -#f
V=Vo (¢ VxV=o (¥ Vp=o (¥ VV =0

)
m _aM
s aslS Sy Jsbo 5 VOMM LS sy (clalg) ) ¥ e a8 | V= FX) 70— | Sl oSy b s a0 23 Y
S S
Soanl Jlodke a2 WS
YiY m (f YAY. m (¥ Yy\Ym (¥ YYo- m ()
\

rlv
S dslome dlgd (pl 3 1) Lagio S s 395 oo drlone V :Vmax|:\ - (EI| aal, jlalgd S5 90 2y0 bz 0 Cepu miE -PA

V =/aVax (F V = /¥ Viax V:%Vmax « V =/ AWV ey O

b a2355mg ol 1 50 45 05 051, Ayl Slooe 2l (1 & a5l STl by Jo 5o gl po YU sulsn; e b Jlow —#9
S qmo 15 3ls0 5 ol T oo (il
Sgdige oS gl Jsb o Las el (¥ gige ol dy) Jsb o Led dl ()
Dgd g0 0l b oS jalai ) dae jlade 4y at (F S ad yuss lid I (Y
51l el s 23l Jolas Job S50 cal g3 S5diee Bie S 3y YHOM LIS 4y gl oy ook 5l Ve e+ s, b e Ve
Sl judizr (5 & 09,9 Ko 53 Jlw
Y/ Avcm (f ¥/\yem (¥ fcm (Y f/Y\icm ()
ol o 3 sloan 33 51 SwlaS w2y b, 0 -V
oplee S Y 55y ebl s Jlow @Y SO (Vo 05 ol JUii 1 550 (St (15 a5 50 (O
el J3Sls s 3 28 sl il (F el fl ooy ) 55 B 5 Ypena (F
Sl aisS ol 08 1 b 3 VL amio 4 asio 99 (e oS i VY
el ho dxao 93 (59, ()
Lol ol alade o plod (o (¥
e Sl s ol 4y 4l g5 3l alols IS 5 jho oo alaks s (F
ol sogw D50 4 (F
Sige a4 Jlw S Jlgn STl bz je o/-YPAS anieSins b Jlw e Vo Jsb g Yeem ki 4 Ay o e VY
(ol g gl 1) Sl JISal sz gl Jsb o L2d Sl &g cnl 3 il U=0--1" —oor
v-Pa (f ¢.Pa (¢ 6-Pa (v f-Pa ()

m fm
el FRW (65,3 il s B s ST o] YRW JLad il ) 3l g5, el el 5 S e e 5 ey VY
S

Sl 48> by w25, ©yge ool 5o
s S e (F Jol5 w2 0 b (¥ eoy0 4 )18 Jb jo by (F NARSENE

kg :
iz I35 5 s g g il 0 Bl VT2 LT 1S e 55 o i S KE 4 535 e 4 JSE 3illae VD
S

k; m
Z=-/6m p:\m—% g=\— Sl
m S
kg
0 \/\\~2<v ). O
; 7 S S
: m m
yv— (f V— (¥

S S



Y sifiMeujgsTowss NN

) Uy 1 dP v ) ) _
a yu

dp
Bl Sygo ol j0 05l Hao ply Jlw 00 a5 wBl 5,9k 4 jLzd (Lol ST el jled cdl E g Ao 90 o alold @ o5

va' —) a’ va' +) a
f — — =0
va' ¥ sa ¥
\bf :
Sal plas o (AP=Py —Pg)) B 5 A abis o ,lid sl o) bz dyf e of JS& Glhs VY
0 A8 \bf 0 5 \bf)
H = -—, H O = Fe—
£ AN ft"
SY. (Y a0 ()
\-'O
fo5- (F YA (¥
il o ool Gobo Jlw s oz 3l alai 95 e boyd 4 sl dsles VA
o 5 (o5 2 8 Jlow (¥ Sl oz bsbs (1
3985y o Jlw (F 35wy el g (232 pf Jlew (V
kg

az o el Gl o GlaY Shee 4 Fem Jsb g AcCm el a4 ool ools lis g o p=\~~-—‘~ aedld b Jlew YA
m

fowl ol VL 5l ol > <oz O 5l (slodgaze

Pty .0 o< o< VAL ()
Ye<ou<VAL (Y

Ye<a <)o (¢

o< <Y (f

. kg ; .
oylg0 &y Jlow B )b 5l as” a8l g9, el p=\~~—‘“ b dnils a8 oo jaee 32l 55 b 4l il 5l Jhw JSS0 Gillae —A-
m

T s
B‘ii‘.ﬁl' TRY (N cws ) fowl job> 058 o0 o)l
-\YS/A (Y YYE/A (O
— -q./5 (f /8 (Y
P=y--kpa
D=fcm
Vaoy My b“‘)é IS

2 2 w>ly aly (63955 4 s Sb sl s del i b peslsS o a5 wiies plaall By 00w S s o) Blie gl -A)
QW.MS)}E.M ﬁ 5 O Q:..g‘514.144.1)4.?)5&;40L‘ﬁld‘ﬁ.dﬁ;bdl‘&.hgub)o[g.lijg‘dJé.zJ

K (sY +\‘s+oc)(\‘sY +s+P)

G(s) = ¥ ¥ v
S +Yas +YBs +s+Y
\
a+B=— (f af=¢ (v a>p (v a+p=y O
Y
c k,
Sl plas Offset W o sxly aly s I3l @ .l I — Qs e s S 50 -AY
U (s—v) (s+Y)
k. .
ke (f - \ -k¢ v o ()

Sl 1) Gl 00 58S S colin @i (28 L 5 (IS slaail> ) Sealas’ -AY
zlaw J oS dal> (Y (flow) b, Jyss asl> ()
Lo J S asl> (F JLad S il (7



Goxb (wrigs Aty /093 (alw3gs (39.6)1 \p

Sl iz () plezél jo anly laly ois K ol 4 Jlie pinns (OFF sSEt) Jou8 8l -A¥

_JC

KcA \

— (¥ — do ()
\+KcA \+KcA -

S plaS ¥ 550 b JToal oy (5935 sl 42 o sl el V(D) =00 = (VH 1)) pgd a0 pises S oy (sl raly A
vote ™t (¢ at(—e Tt ¢ ste™ (v wih—e b o

Sl jadx (é) Lg!.‘;-:.-"w;‘b‘«-\a‘s»b&m{.M&R;‘i%n@;ﬁ)b‘)ﬁjw -A\?

R V- N 2
O S(S4Y) ( \/;(

‘ N %(r

Sl 43S oS (oS o5 40908 S 55y o 1) 90 4% 50 s Sy (ES5)8 Cepnd 5 £ 18 Cend Sl el ST -AY

(ol (25958 o 0aiiS Laidee I g ) 18 s 00isS aseiie [) Scnl o loges
y y y y

 d@!

1 11

(f ¥ ( q

.
Y eJE efF A T F eF A T F eF A SN T N T TR

Sl 435 Al w0l sl (Decay RAtI0) 55,8 o canl pgo 43 )3 s o 0l slaly ey b hlie JS5 -AA

(\
\

¥

(f

W wow A lw

s () 0 Lo Dl i 00gamme (STl doyo £ 00 oo ooliul Les S (gl aF (Solegiy amlis JuS SG l ol angy -AQ
Sl jad> J S 00wl 0-°C
V(F Y (Y £ £ ()

Sl plas yl Ay e Jows @b 55 slaas Jloges jo -9
r
s"+¥
— O
YS +s+¥

y fsv+s (Y
i st +s" +v

fs'

¥

fs\c+sr+v

s¥+s+)
— (f
Ys +s+¥f



W sifiMeujgsTowss NN

i s—)
Sl plaS 5T 50 Sl JUasl b sl (—)Y Oy Cara Ay 595 (o S e SO A e JlE| 25 ST -4
V+(s+Y)
s—) s—) S+) s"+)
Y \ Y \ Y \ Y A
S +Ys+) V+H(s+)Y) S +Vs+0 V+H(s+Y)

Sl ‘aL_\SL B al 5 laas Jloges ;o -AY

{Gil— 8
G,GyGy

_ Q!
Y, B s Y 1+ GG, + GGG —G,G,G,
" GGGy
\+ ¥
\+G,G,G, - GGGy — G,G,G,
6,GGy (v
\+GyG, + GGG —G,G,G,
G\G,Gy .

1+ G\G, + GGy — G,GyGyG(G,

ey (Bl ogaze )] (25,5 wslaly (5395 Iyl 4 4 sl Jlauly (paacns (O
iy (B ogazme ()] (29,5 wgama (69955 Sl 4 45 el sl (ot (¥
oy (Bl sgazme 0T (29,5 1599,5 €59 (sli) 4 4T Sl gl (o (¥

A3l ho ol (offset) J s cél a5 ol ol ot (F

Bl ) Oygo 4 pleew dadeine ol FT iy pualss wuls Slug Fuly k plas il 4y -AF
lSV +S' +HS+K+\:0
5 5
K=y (f K=y. K=y (v K=y
S0 o0 gz 5 | 00 J S plaS 09 0 05 o)z 0 Ol b g 4 )l 595, S glos J2uS le -0
el o0 L PID (¥ Y4 ey b PID (1
ol oxee LPL(F Y o, LPD (v
Yol ooty olkes g 0 2 JEI
......... S slaz ey mbe G,y s)lee el -7
Al e Gl 5l ogmo ay j0l8 515 sl Seo3 Gl (e & (SIS o3l & il (0
il ogzrge oz Jobd sl (BB slad b all Seop ol g 4 s (F
e (6 S ol g ;o 0L S sl 1L Bl SUo P b G 4 (B ojlail 4 ol (¥
P3h SRS olr (e 5o 0l S Sl I aSk Seop b (e a4 b (F
Aol enSole 6lng s Sl Bl @yge nl p3 el ould ganile LS job 4 zp (o Qi anlp S s Y
......... b

Sl gl mbe bz Gal il lelS z o cud b g alidl enigd o Jobs e ()
Sl Giali8l ) asle bz Gal b lelS 7 cud )b g odisd Jo  Jols oo (Y
ol malial )5 b e Sad wil el z e cad b g il sisd Jo (ol coddl (Y
Sl ialialh ) 5 by Sad wail GielS z cad )b g edisd Jo Jols o> (F



oxls wrigs Ay /00 (,0iw3eh (39611 1S

20 Sle plaS il 00gr inlesl opl s ol ) (o058 Joges S1.cnl 4185 &0 olKiulej] (o (oolw) Lowilis lads 5 A
\ Sl o (W) pdais LL 5 snile b sloJge oloss )50

(f W I\ i\ W=
exp() exp(¥) exp(t) exp(Y)

......... Shhsm> sww YL o sinw plod pylas juladi 75 SG j0 -9
oo JSaT ) @S e Slist e p lase pled 5 Qi A (Sps (se 993 5 ()
a3 g0 oS5 ) g8 it She (w093 5 SligS (G ) Sl pled 9 D2 i (Y
bl ge a2 g @30 AU 93 58 eSS (w9 w00 ST ) g8 e SThet (e pj o pled g e A (F
s T2 839 9 3 laisn cj2 S| (g damd e S5 |y @0 A S| dew 0 Slade pled g e A (F
Wb oe ) Oyse @z Shdes behd SYolao ( Sz 90 bolowe S plass o -V e e

Q!

y=/0X+-/¥V0
y=Y/0X—-/\Y0

mol \ mo
fowl —— Wiz (699,9 Shysm )0 Jl 8 eole Jlade walily gldl oo &jgo 4 Shygm 5l — s a3L VYo o—— 7z Sligs Jso o0 S
S ) ¥ S
mol mol mol mol
foo—(F YYoO—— (¥ Yoo—— (¥ YYo—— ()
S S S S

Sl o o givw Sz 0,90 50 pj Olile 51 S plas =V - )
boe Rl e g (g9, e (Lol S Lo Sha8 IB3IL O
oo Gl e g loail) 5 035 ooy 2ol b g (59, 0050 (slalad o) Lo i Sla8 T8I L (V
el LSy (G Job ples 50 mle s 5l (5908 5 Sy (F
el gile a0 ey 0SS e ole (F

B} kmol
5L 090 ol (oo JBlas il V/0 . Al sl Gl oo Slewl Y =X IS a4 Jobe alaly Olis 0 S 0 )Y

y‘:‘/‘a‘l 1‘ fol joix
VIY ()
¥y
VIO (Y
7 (f

ye=ern L]

Foon] gumo i (pl 350 10 5 a5 51 G plaS wcl Y = £+ X O g0 4 b 44 55 pis SO p0 Jobs m 595 alasl, -V <Y
el oy Jlal saiss” s 518 5l (Y ol 105 mle 5y o ()
ol iy Jlal oass S ale 56 (F ol ol mbe 5B o codl (Y

Gl o Gl (85l e 350 ey ST 0gd o0 0by &S aei cely 58 5 mule ol bglie a5 o o 7 S o -V -

VP g 1y 0asy opl a5 T oo 3925
priming . ;8 (F Entrainment . zals (¥ Entrainment . zl580 (¥ priming . zals ()



. »
10 S leijgslougs l_“m [
Faral Sy (350 99 50 gl b i plaS wisS oo Joo ©lo )8 JSas b oS calizes 55 90 50 (Sl aslas gl -V -0
e gl ale slagy (Y aile slag s ale  glag,s a
sile glog s 40 j95ws Slog s M slegs (b slagys
sl slag s Sl slag s * sle glag s Sl slag s v
jgSms  Gloogs  xhe legys gy by W slegys

ArszeF o @b g ,Be Jyame Glime ST ol 518 a5 5l (oo oy Vo gyl (6999 Shes GLSU poed Joe S5 0 V07
fol plaS ) Jgams ;o 51,3 0ole (Jgo 52 Jlade il Y =MX & jso 4 Jobss govie g 2l

/¥ </ fm AT -/Ym

— (f (¥ — Q

m-+) m+) m+\ m-+)
Ibmols

S esleaoys e Jold Shss 09b ooz 3)ls le v s ¥r b (56 99 &jg0 4 VY @b Shr phii g S 310V

byl ks 5 zas S Jile g axal B ooy A bls 6,500 5 A sopo A il (S g SYsame ST aile A
Ibmol

fowl Jaiz 7 opl 85 5 mbe cond JBlas il A-
\VANAR \ (Y /Ay A QO

_ kmo ] mol ]
b ole Shsm) s e Ol ST ol f‘T e oV Jyame e 500 \“T @ b Sl bl 7 o 0 ) 0A

kmol
hr
v o(f Y/o (v Y (¥ Vo Q)
45 a2 Glis g omb Jolis bl Slaise ST .08 0 0olitl 70 b 58 peine OF )50 5l Jhgn) sl 4 phil £ Sy 0 )0

) ) mol ) ) .
b plr zr omb Jyaze 50 508 ool (Joe 2z (rizeed il V._hr b oplp g cnl 50 (Byme Slu Sal g Xpy =+/+Y

Sl J0h 4 (25 wlo by o Jlade g 0)lg mle doy0 o g by as 0 e D jg0 4 Sligs g ail £-

Sl jobi> 7 Sl Jpame jlade il o/
A (F Yo (¥ 7o (¥ O ()
B S kp=-/0 g kg =Y/0 aojls Jobss Jbo 0 mlo g ,bu slp i T 9P o il o B 7o/ g A 47 l)ls (oglis V1 -

el 3B A gl by g e

y=+/Y0 ¢ X=:/V (¥ y=+/Y0 ¢ Xx=-/\Y ()

y=-/0 ¢ X=-/Y (f y=-/8Y ¢ X=-/Yb (¥
Sl 55 Sly95 39,5 aemb s p o JES! Cundy 1S LIS 285 mbe e eSS 211

sl ST pym JUisl (Y sl yio e Uil ()

S o 9 a4z o by Sla s b b g Vb Sl 50 pyz SO Ol 1Y
3 ol Yoers ()
ool ol @ Gl o g Sl i g0 GV Sladen ) ey Jobs (F
ol ool 7 b lagsiew 5l S 2 YL Slacm 50 py2 Jols (7
28k e Algioe Vg ¥V slaan 5 2 VU 5l (852 be Glie 4 425 L (F
sl 8y90 a4y SThes - abl (Slye 50 Jge ) Zp =0/ 0 Sl i Ojp0 g So o Jobs bghs -)Y
y=YX—+/) T2 omb
{y=~/?x+~/\“\‘ Tr VL
s b (F elesl b (v elesl mle (¥ Sy gle ()



Goxb (wrigs Aty /093 (alw3gs (39.6)1 1%

€] o iy 3F ol Llie JS5 o0 )V F
S Jpazme 93 bz n O
g WS o 5Ol L bas > (Y

S o0 5 (il Jpame 55 5 ol b b aS (2 (F

TR IS oo S il Jpazme Su 5 ol B b oS 2 (F
failon gemme bl @ )0 (Sl I 3,50 50 nj SMex 5l Splas V10

Pede T @ G5 Ol S RS sl (5l ST

Dpbse silulazr Joe Cuz o3 la s shani als el () BT ginlaisS (rane (S5l )b o o (F

wgdies iz Jes Caz p3¥ o g olas (1alS Ll )l Bl sl ez 50 (re (Sl 5l o o (F

Vo) slean;s (F

o G551y T 9 S

MA;B 5A)lf J.cl.w $°99,9 Jl)? d}wu’.c PL’U‘ \/Yllt Wd)b.\.\}w J051.7b° )935‘)&.1).5 A+VB—>FC d)lf LJ““S‘ﬁi\\?
B A 5 STy cdale cod sl aids Ve cwll ey 1Sk ae 510l e \‘.Cm%in U Ny 5B Y g (550098 gl
?w‘&&Slde‘)oB;dﬁgﬂg

\ \
Y (f Y i\ PR
Y Y
mol _
J|)5>' 599,59 35,4 Oad Dgd o dhwga 6|=U5J )5.';5|) Y o)(j CA Z\/()T clale b A uaJL> d}[f JBP—\\V
’ ° it
- mol
(LHY:'/V):bwlﬁlﬁ;&ﬂbélﬂgﬂ)s};‘Ja‘l.érawg_i.g’dqdw)@ﬁ f:)'yp.qo.d,w.:‘ FAo =Y—
min
mol
A —>YB —TA ='/(§CA - -
lit. min
f/Alit (f v/vlit (v VALt (v Y/€lit (O

fowl oro o935, gloil anlio jo 55 0)l90 51 SGplas -V VA
5,105 0925 plug s batch sle STy cVoles (o sowbius sabal, jitie ol iy b st &lp ()
ool plug ;551,51 2 mixed 5T, e (s4250 b Lo 2STy 45 (sl (¥
S oo o il 2Ty gam e o adlol L mixed g5, ez 4 plug [gsST, o o (F
L Joleo PIUE ,s3ST) 3,90 ,0 T 5wt L, lUg s batch sla,sisT) o Shoe c¥oles pitie so3ns oy b bt sl (F
R batch )535‘) L_Q‘)Jt

/7 R rg=/¥C,

A ool Jas 18+ 5l a8 ,eiST) 5l e Vsame 13 S calBl laie 58 o e aile 56 A\A Rt RET
S r~YC,

Sanl e 4z onigd bl 15T, S s el ool s & A.“{j”’ ads) clale &y alls

mol mol mol
Av/ o (f M/ff ¥ \c?/(ﬁf 41 f‘/?f Q!
lit lit lit
QM Ls"“‘f)" Lgl.a:)}?f‘) oolazw! 3,90 -\Y-
$95:365 g5 sla aaSTg (Y ol (5,936 glo yiaiSTs ()

TN Jis doys b asSTy 51 i e iiSTs & T s 5 Jse 0 5 B gosle Jgo B A gools 5 Jso V- LA+YB—FR 1Y)
ol 6isSz (8) adsl oz & Comd 1S5 (nl o2 5 O5S (55500



3% sifiMeujgsTowss NN

v

m .

ssle aoys 1o ol S13) Seunl iz ST, ol a wtl €85 ype ST ol (k=) min”)) A—B

(Gl g

Y Y Y

y..cm' (f sa-cm' (¥ g..cm' (¥ de-cm' ()

oz pler S & has ST ez 105 0o bl (CSTR) ewigd bglie (55T, SA—ESB gl e 515 YT
0,5 wals (6msd 4z Jol 4 S Jrod (542 )0 358 4l
T,k

/a0 + 1K) B X\ (¥
f0+1,k)

= Xy =-/Y0X, (¥ X
(\+-/YdT,K) ' ‘ f

Y Xy =\°X\ Q!

mol _ . -
A cblé g ol \W Al eST A gog,9 adgl clale 31068 o el mixed [g5T, S5 0 YA > YR 558 auSTly -V Y
1

Fiwl jade bowd do o W p ./\_lit 4,951, ey

-/ (f </ADY (¥ /A (Y ATYEG

. o ‘ : - 1R =YC} AR
Al A hos oy ST .0sd e pll mle 56 50 Mixed 451, S 0 koo SYolro b OSle -1YO
rS:‘/aCA A—>S

. e mol o . .

mol mol mol mol
y— (f Vo—— (¥ V/YO—— (Y \—
lit lit lit lit

k .
S ol k—‘ =F sl aals 51 (Jleianl Sise 4) 358 sl mixed Le5T, o s wbe 56,8 5 sl STy -V YE

Y
K, YR fol gadgs R sl Jse Slaws ).gl)g S Godg S sl oo Slaws
\ I \ \
AK —(f = — -0
™ ag 'Y 'Y Y ¥
XA

—A sl YCp =Cp =¥mol/lit 1.zl slml Ji> o Batch 55T, S, s mle 56 0 YA+YB > YC Sty ) YY
XB

s \
— (f — (Y V(Y YO
A3 Y

K .
Folss Lo asys 51 (K =), Ky =+/1) A<T>_‘R sl ool o s sl eiST) S o Blie pydycatS,y (23Sl -V YA

v
Sl ools LSas R 1 adgl olge auoyo iz 9ga 281y glacl o sl YO
AP (F YA/ (Y 7Y/ (Y YY7/ QO
4 A 0T b asS e Job 4l wix Ay +YB(y Pl plal Jlo s aiagnl eST, o blae el ST -1V
(CAO='/\'meI , K=\OL o9l o OY guame
lit (mol)".min
7IYO (F YVIio (¥ YIVO (Y <IEYO (N

sl MO/ Tit Jazl o A saims uiSTy cdalé sl plowl Jl> 0 Batch 5T, Sy jo A+YB—YC Llie )5 STy o VY-
......... L\W‘)—)‘JJ J“S‘ﬂi"”‘f‘"‘"”)gs“ ~/Am01/llt MJG.LCAJASGA&_Q sML]A.JV" 4...]5“‘,.79;‘

(Sgds o 2STy g 9500 (5,505 gl s LB 5 A)
\a- (F Yoo (¥ Yoo (¥ Voo ()



Goxb (wrigs Aty /093 (alw3gs (39.6)1 A

(&30 — 50 9,56) Ol

5005 o Ty 99 41 5 00,5 Gy (e IS lailgiol axkd wiz man (19,5 S )0 Cusb S5 cupo 38l Hskiie 44 )Y
(g0 cnl o e L Cy b slailginl Slabad ol 51 S5 o 0 cugh, cdale ST s o )3 o9l S5
Cw =Cyw(t,r,2z) (¥ Cw=Cw(t,r,z,0) (
Cw =Cy(r,z,0) (¢ Cyw =Cy(t, 1) (¥

Wy pyer Sb Sy S 4 ailhag) 4 95y 5l S sz ol wilios A bl esle g5l pleend woly S5l 295 by IYY
Sels' Sl t =0 alazd ;3 0900 by, 3y Gz G 5 358 4325 (T4 =—K\PA) Jsl 4255 (25T5 (b A osle b 35 oo
b Sb 0500 A ayz 552 s OB 0y Al Wao o] 0 A oz 232 a5 W oyr 0 b olyz aliwd ol 4o 51l JIs
(5ho A oz clle Pp Sl pshate) Tog wnlys o az G 1) 51 S
WA :\—exp(—k\t) 0

W N W Ao k\t
Q=P wa  V—exp(-kit)
A oyrey>=W, w = K 4
oz bl =p, Ae !
WA
Boyese SB Ll — v—exp(—kyt)
Ve & Ao
WA

=\—k, exp(-k,t) (f
W Ao

Sy 4 I s Sobes 5 bl ﬂP(x) j—y} HAOOHMOTY =0 S0 o0 hased pygidl aoben LIS ol 1YY
X X
Syge el 50 qeamgis oo pyotdl o a1y sl dolae paslgse ST.05b oo 0- Xv)y” —vxy' +m(m+\)y=o

{P(x):\—xv Lae=m+ {P(x)z—x‘  q(x)=m

O
A=m , r(x)=o A=m+), r(x)=)
PeO=1-x", 4G =) ¢ PeO=\—x", q()=e
A=m(m+)) , r(x)=\ A=m(m+)) , r(x)=\
Sl jls gl g 550 Loyd aiz 4 cdloe g o S0 )3 (g Jlw Ko 5> 4 bgrje o5 5 Jemilyhas Wslae yo AYY
T  ou 1\ 0 oT. o'T
—t+u—=—(—1r—)+—

ot oz roor o gt
adgl byl S 9T Sz )0 Shpe byd S 9Z Sgz 0 im0 byd 90 ()
gl byl SO 9T S 50 50 byd 93 9 Z S 50 e b 93 (F
adel byl o 9T S )0 6500 byt Su 9 Z Sz )0 o0 byt an (F
Al byl S g T Sz 50 (5500 b 99 9 Z Sz 50 50 by 4w (F

o'w  ow
ox
w(e, t)=t
BC: fim w(x . t)=o LC:{w(x ,0)=o
X—>00
. \ . \
lim w(—, t)=00 (¥ lim w(—, t)=o (
t—owo Y t—o Y
. \ . \
lim w(—=, t) = ooid a5 (F lim w(—, t)=\-. (v
t>o Y t—>o Y



19 sifiMeujgsTowss NN

Sl plaS Blie JS5 ilie 0y 50 Lo guj5 -VTP

hoT Toles |amJ’ﬂ “mdry“figgﬁ;KoﬁmJY)o

- = T-Te = | (v:n\/_ Lmvx) v
a T-Typ= < J%J_)K myx) o
Ty (Ym\/_ ol (mo+ e o \/— K, (rmy/x) (f

s o sl pl 5 wog pyz JEH sllo o soacls 50 b bl o A asle I Cy adyl e glfo @ glas 4 (glalszal ATV
Sl O jg0 a4 ] Jo cldalé wie 0 S B A eole 5l CF clale b

p=C-C*
X Y X Y
0(r.0)=> Ane® L (1,1 o (.= Ane P (k1) O
n=\ n=\
(o] v 0 Y
0= Ane P (A1) (f 0(r.H) =Y Ane” ' () v
n=\ n=\

k k
5 Ca, LalpAadgcdile 510,50 jp0 A——DR—T58 latl gm0 25515 R glads 4 (59,5 55505 o 0 VYA
Sl & ygo a4y (59,5 alls J3ls o R cdale 565 Jomul s alolas il i S, R adgl cdale

Li erCR +
rYdI’ dr
v d dCR \ —kit kY
—|r—|—-—=Cp e V"' —— Cr =0 (¥
rdr[ dr] D A p R (
k

1V d( dCg e ke
——Cp e V+—L Cp =0 (¥
( ] D A p R7°¢

k, Kyt , Ky

—Cpe V" +—Cgr=0(
D A p R

k

rdr dr

y d R v dCr. +k—CA okt
Ydr dr D

¢l ﬁlds (R ua‘ u)‘)? JLM‘ LY Jaj.\).a ul.:.»ul).o.nb aoles oLiJ s.\....:l) AH u"-‘S‘B U”‘ ‘SJLo.i" )...o.u )f‘ RS 0 C)

ky
_—— C =0 f
p RS

0 oT v 0 oT
k +1 (—AH)kcp =0 (¥ —|r'k +1r (-AH)=0 (0
&[ ar} 1 (-AH)kep =o ( ar[ ar} r'(-AH) =0 (
2 kaa—T =o (¥ 2 rka—T +r(-AH) =0 (¥

or or or or

i _ g nn . nm L
acgezme ol dalad 390 40 43S laS oGT N =V,Y, Y, Gyl & On(x)=cosTx 3 Qn(x)=sme ol axsls ST-VF-

fool cwys milys 5l
blse o5y webiie [ZL L L] ol 0 Qup(X) @y acgers O
bl oo oSy wslaie [=L, L] o3k 50 0 (X) @lys asges (¥
L L
IR R SRS |:—? R ?i| o5L 4o 0 (X) 5 Qn(x) &y acgaze (¥

Sizted doleie [-L, L] oL y0 0,(%) 5 Q,(X) &lys dcgoma (F



oxls wrigs Ay /00 (,0iw3eh (39611 Po

\
2l j \fv(x)dx ke Sygo ol o asl 0= XY VXY 4Py =0 Lailiys dolas ol 5 K y=F(X) S1-)F)

Y Y
— (f — (Y V(Y o ()
N o
o'u  d'w ou
i+ Y —— = — 4ol -V FY
aXY 8y\' 6X
b e (Kenl g (s dolae S (Y aibige e g Jolda dole G ()
il e el 5 Jeldo alolee S (F Aiboe Fed g Gy dlolee S (F
oT o0'T

T(, =0
C: , LC:T(x,0)=T,

| T(n, t)=o0
YT, - (_\)n+\ : —(n)Y ot YT, - : —(n)Y ot
T=—2 sin(nx)e Y T=—="> sin(nx)e \
=D sin(x) ( = sin(m) (
n=)\ n=\
D 0+ v ['e) v
T= L. Z( ) sin(nx)ef(n) ot e T= Lk Zcos(nx)ef(n) oty
T n T
n=\ n=\
fall oo oo Sy Slaiie b Jedlyans oYolas Jo o o psie gilulas o) 0590 50 aiy35 alas -1V FF
S5 gal dpos Jy ol enliial LB culy g dass alax! sl (O
1S o (Kes g9 ) 50 Ll oS (nl S wil oo oolitial BB (Kenif (5550 Ll xS sl (F
Sbes e sl Olej b et 5550 Ly sl (F
§ s gz 435 plas -1 ¥
L . nm . mn
- _ =o0 * \
j_Lsm( L x) sin( L x)dx m#n (
5 s P j‘ PY (x)dx =~ (v
Sl . -
- AN N
Ynxt) Y . ' " . .
ol Ay =( L ) lpasl Y()=y(L)=0 o5 ssba Y +Ay =0 bojg polia (¥
\ . .
[ in00jGude =0 dzp ot
\ o<X<T
=\ —-T<X<o
f(x)= Y [-———cos[(vn —)nx]] (¥ f(x)= Y [—cos[nnx]]
— " (Yn—-\)7 —"nn
n=) n=)
f(x)= ) [—sin[nmx]] (¢ f(x) =) [-———sin[(¥n—)mx]]
—nn (Y\n—V)m
n=\ n=\
w35 A 05 pd Y= C\PL(X)+CrQpp(X) Syso 4 (V=X )Y = YXY +YY =0 fouilyiys alobes ogos Ulsz ,51-VEV
P(=)=-\ (v Pi(e)=0

y=CP(x)+CQ\(x) (f Qy(0)=+\ (v



b sifiMeujgsTowss NN

Sl S Y(=Y) oo ol o5y 1 il i alolae =) FA
dvy YX dy _
dx" yv—x"dx
y(o) =0
y(¥) =Lny

—vLny (f YLny (v —Lny (v Lay

w|=dolmu,lu|5>=m)5r:|af.\wboqub6ua T 5 lae gles Ty [F10ms o ylii |y ilie oy S y0 Lo au3s5 5 alolee -V FAQ

/ o —(x—)—a(T—Tw>=o
T dx
L T-T, K(v\/&) T-T, I(YJ&)
L T T, K.wal) T -T, L(woL)
T-T, J(V\/oc_x) T-T, Y(T\/a_x)
T - T, J(VF) T T, Yol
$ el r>L\5xy”+y’+(f><—l)yzo Jilyirs alolae gl -1 0+
X
y=AJ,(vx) +BY,(vx) « y=AJ,(x)+BY,(x) O

y = AL (vx)+BK,(vx) (f y = Al (x)+BK,(x) «



