
c1tl+-03=.".I1 aiE

iai.-ll eJ.-J.ll

Lri.

dr)l dlill
d|lJl 6i.,J a+X-ll Cll'.i

LllJl dJ-,3 a$Jl eil-ill 1-t

JW3-Y| drt++r6lJF-l Y-\

0ur.ll drli'oJ+.i, G 
\_l .:ll J+t1"3 r-\

4'*.'Cl Git-olll t -'t

sjLill dt^-ill
liitJl;Jlrl

JLIA.]I l-Y

eJ. lJl 6lJYl Ui. +J'll \-\

.till +.t$l .jrYl r.Jl r-\



4..-)-i ll

'c.rlii-)l 4*i5J f-'t.lJl 6lJ-Yl+ iiLi.lli|:l+il C5l-ill Lrb-+l r-,ll d["ll liA 'i-'blJ

c;_r_il Jl !++_N bE.-r fh-'Jl Cilll ,.r+ g$ cDti .l.,Jt.ll ilJl .J ki#t3r

elriS-l3'oril.i JSSIJ l+tt'l JKI Gil."i Jl

dl.-ill, dltJl 6J'-J l;lLll 65Ell ge cr:s:; dJYl dt^-ill dd.-a ,1,. &ll lla ojli,

liilJl ;;lrl .-fi114 *;t3ll



-: 4{$.

$i u+l a-..ti.: fiFrj O)l ,:.:t P_Nl J*-' Ci+S.rrl+ c1. iilii. eil; .1. lc n i5tr. r.r.-l

Ct-j-l 4.eti.- t$el ,,,ii,:n:-l gr.j*-ill a-.-l 
"1" 

cptt d ''J'.1 ,r3ll -fSi)l ,'ar,+

d.-ill l5n *f taJsi iJ- Cl 4ill-ll d,l+.:U_rl .yJ ClLLrll gt :lJii)lJ F+nliJl

ol;^Sl c...8 t cJ,t u. crl.,Lill cryt Ol 
"r:-fi'i 

orrl_l e eil5l d.-ill se dlsJl 9 lJ
OlS. d n L.t:S cDi O" t+--l.l LJ.;.ir UJe ++J ''€:ll ir JH:Sll &3ri

. {FCl irtilt );1 = tn ur-rll

dtrlf cfu*.J 4$.ll 63t-ilf -r

.,i laJl'-,| f61l Jl J1-.$ t'1- o.u -.$li.lla liAll .J-rYl d3l$ f3J- (m) Ot .1b-1'",l

a-r,"3:.,,-ll ,,le O* dlL Jl lit;)1a35= (n) ,....sm= (n) 1J"-19 cJ.:3.e n=0,1,200 ''fiJ

,'.l,e "p'r elL . dLll tj-r d -j..33*l $ Cl JtlJl U" ai. lJl .J-r-Yl pe;-i cr.i
g,e irrlj 6.r--l cl,tij rJl JttiJl U. sJtJt Jtii-)l cJ3)l a;ii."^ .tli-i gor3 , elh -i)i
dF jS dl \r.'il ., +-j-ill_r A*.&ll ali.)l ,J:+ d ettl E jA(O) =l clt:lej fu.t+ill .; lL'lt
,,,ii: 6 glrr...ll ehi3."l+ l.CilL-3 gSa era-'r d 1-l[Jl c!-r O) iJj4-..'ll A(0)=1gg O!-Yl

d,.4jl rt++l_l sfri.Jl d e_l t.S JttJt 4" ri$i Jl-35-l Jl Ot+-yt ,:FiS qf tJ+jl
(n) ,*f )Siill r-r"'till

f3#' t,. . . sm ue Ll..ol + _Atf^tt,r 4rJis. .iil-f (n) c.t-l ,ri Olri-'ll Jr*,' ellJl d+r

o.:l cl1. $c J"ij',*ll "-# 
y -.;ttJt dF t i,li *,i.rCl:il ,rJe11,...,16 iJ.-lg +-il

.;.lS+n cri-r#q6lCl

V(n) =I(xjsj(n) +yA(n) )

ihll . plJt rl.rcYl l- 6" ' il<'.l Ol dlYl d.-i!l # 1.5 Jl f.f ol*.al-.!i)l eJre+l Cfu
ts.r .:s.lj cru ,',Lll ol-lti 6rg Jl r-lt il.4j*i+tll olglll 6" r:rl.:l-.!i)l o.:l -ud-l

JLE-ll+ asJ,iJl cj-rYl

(Y1-'t)



( +lr&Jl ) dliivl (t.t.\)
n =L,2..,. qrfll 4,61J&Jl ol-.p:^ll .r' 51 (n) , ..., Sm (n) d,'ii..,^ll sf pa+)l _jr-,|

. el3)f i.i-9-.;*on= I,Z,OOcp\ Jtti^ll r1i" a+LJl crYl ,tR (n) d$.,.11 s.s -Jl.-,Yl

(t-t -t ) ( ",rte.',It Cr 4*t++yl) ctrlJilyl

: ni+ r.,...1++l ol.rr^.'ll, ff."Y| _1h*'l 6r^+

S(n)>0 a - dA (n )> 0for - = 0, 1,2,....

(r.l .l ) ( *;tt Ct-r ale-il / a-^.,ill) 
"1.a|;rii)l

fulli \-ElJ. gl slAil-e K=1.000 e1rl r.JS cl. p6s)tl $' Xk t'l S-l H-. : g-rr.i'i $ Jrll,".
ete ds,f't . Ji.- Jl e.r... Jr" iJ- JJr..,Sll 3l e+s-,- so olJ* y idl + -AtJt .r

X1 ,000, Xm y € R

(4- l-i ) ( fult-tt 6r)L1l) ubfJilvl

eli-9Yl Cf.+ sf eJl-,-.;5e JAt3..,"ll gr i-l-i'u-A cJl .,,iJ

V(n)>0for o=0,1,2,000

( i.-')l al".oii. ;.:--l) gr.l;ri6Yl

(5 -1-1)

Jrr. $c e" .tiA 4,6lJ.ir fJlJ*ii. Sm (m) S,(n) ,000,.e+Yl Jh-' )n =1,2,000 dSl

. #ll .l^

( Y1- r)



(2 -1) .,rt li,X eh+:rili-'l

t'l ..t' t^J#s .5.J JtlA-ll g"" i-r!.lJlj i;Lill cJ_rYl d dr;,F33..-ll Ll''6 lclt-'t slls ilJ.
i$$sll it+.ll ,J .sJiYl cJ_rYl o3 ol.$lJl _11'.33-13 .J-rYl LJ-'+ C# ,!Jt 6 6rLi crs3

osi_r e elli 6._l dJil 'Jol-,a^rle qf l. Jl dl$dl alii.-ll d!" t$iill taiEil d,F.i 
"ill. OtS.)l -,;oi+ 1!r-+ _l_rYl ot+ ) tl+JL"j c,l g-1';r dlJ.)tl eiJ3 Jl dD{i-l cfl Ol (J;-}3i3

C# :l ef+il .l-l-Yl uo-l kl eJ"i.. Jl d J+ijl OF ar J"3t. cJ+ cl. tlii.ll drl-;l-.fll rtr.,,r

f++ Ot Ofu -fi.".It i;t C-. -!.ll _.jpi dl.3rl .rb=ri-Y qJA$ grsi tJL' 6j-i.ll cJLJJI .,li
Oti cllr g.-l cJitrtt u," oLJ,l'-.Jt U^':- l-ailirrlj L rs Jl Ct-.;)t .'le eIIKJ e cl$il|
qgJW JIJE J#ii * l-"it 'o-r. iJ"-l ui- dlLl l.:jao 6j^.ll dJS iJir. 

"Jl$l crl*.dr-ll 61.;
fu-,;llti Lli. O-Fi r-i-9r., .;r-c

(1-Y-r)/dr3.

S1(0) = 60

6l .y.;U_lm=z ,.1$l

,51 (1 )=65 ,51 ,(2)=75

52(0)=20,52(1)=1S, S2 (2)=25

A(0)=100 , A(1) =110 , A(2)=121

d -lY-lr V(0) = 3,000 iJ.JYl stjll 
'^53- 0cr6t.-t' . il;'^ 6J$ -9.lJltl..ll d

,.{."Y| rro X2 (1) = 65 r=l_r ea1.Yl :r ff'r X1 (1) = 20 iF LJS. drl$-
y(1 )=5 ri,,*$l

(Y 1-r)



X1(1 ) , X2, y (1) i 4$*rll ljs o Up Y+1 thi5*1 ,J 1+l sJS'! tu!" 1i31

faia$ OJS-,41lri..ll olA ,'6J ef . 6y cL! e,Li c$i ',i-.r..,131rr..11 o:a 6li;i6-,JFS*il

v (1) =20x 65 + 65 X 15 + 5 X 110 = 2.825

Dollavs

cdrr lllt, I 14i.o Lta*+ e+ 3l el-$ ,3,Jt rJe J+'S gfu cJ-rYl r.l. :.rc C-rljll dlli d
X1 4+l-"ll Jill a-Li. .ilk ,t cK.l': Ol gfu dllll .!t* ,+ $2,835 4.$-rJl a'rlill

eJiill d)i $4- g.r!13 y (2) =4 s-9! 6X2 (2) 2 95 r-l-r e'€*^')l ,r. ffr"(2) = 15
o]a i.^r,i 6-lJ.i Li" Bll

il."Y| sf .=r.-U," + OtS g$l Y c$il,,iV(2) = 15 V 75 + 94 x 121 = 3,959 $

cl;,| p l5l e51 Jl $3,959 1+ ci$ l- t-r+. gl 1-I! ,sJ-l 6J. l+!r'i ofu crl-riJl3

c.!Jl d $ 2,825 .;*lf .1. OA .i-l- ellr ra 4J.-Yl crl.ult ,rlc cr\-t.i gt

.2 4s cf $3,730 , 1

(2-2'llLirtll

;ll ol.ri*llj pp)l dF $e .,le r.J+ L"^ X1 (n) ,... , Xm (n) , y (n) q:^ rA lltr.
,Jp.r let..ueg Jaila.tl d*tl.Jt ,3lh n, U -1 *l.5jl 4r i"3i,,-ll t# leiiri

n>1 drljl 
"s 

i*5t-;-ltr-r! :l J.L".ll6JJ3 Jt"3i-yl 4F"t311l-l .tc-rl n= 1,2000

.r'

v(n) = t (Xj (n) Sj (n ) + y (n) A(n) )

Ll. rYl i:jll -/ii_r n -g cnjl rJ-r

v(0) = I (xj (0) sj (0) + y (1) A (0) )

( Y1- r )



'cr"i, €l ,s d_rYl 6+ 3l "l-d &Jt up kJp'3 0S.r: Li- o ci+Jlri Ol cil3.ll d S. -l .il

J#in O3l,rirt iJ"is.ll4$.rlleriill LllJo "'eJll

13' 2'1 ) tr+Jti

4;r.,r.l,r .:[r:-.jlln>'l gi_l cf cr+-' drhlJl siLS lil dr.J'"311 J$3-Yt 4;+r$lJ3-t c#.-l
: 3o lrAJ ,JBll l-9-.1,3 V(n) cJ+ .1" tJ.lS\ n+1 ajLi trlr, t + Cl i'JlEll sJrll

lX j(n+1) Sj (n) + y (n+1)A (n ) =V (n)

(4 '2'1) // .lll"

'j-33-l et 6l-S Ol Ltr-Ffil ( r-Y-l ) dlB^ll i cllsll 1R t-S g3Si crltr.Jl3 pp)l -,11r-l g.t

X2 (1) Lir"l'S.ll C#ll clyl ee.l cr pe,X (1) =1 8.22 el-J.i, d)i dr' V(0) =3,000
Jr.sL.*ll rrii,"J, iJ..., y(1) 22-43 clli t.;Ell peYl iJ. fe- = 16.81

f5A . dll e{+Jl JF,.JI qt' u-liijYt ,y $V(1\ =18.22 x 65.43x 110 = 3,399- 45

.,J-r)l 4#LJl Jl JJ",S etIJl "Jt 
qr-fr3 lit-- E ..'; sl t$- C;iJ cll3.ll

# .liii ul ofu l{rl ii$r Jl _j4: X1(n) ... Xm (n), y (n) & $ qel ,J:} Y dF
,-6ji" LrJil 6jl'.r.3 3J+ag el+ j ee-,)l lr 6lti (n) sr'.r a.^.'ill lil 

"Jt 
i'.;..- -.lgc'

d-r" ef 6 !F-ri , ,qJ iEil ) 4JJiiJl ,91-$Yl J.:t+ y (n) e/--, f#,Ylj ,J ri-ll i '.^i
(el.riJl Cj..-uls.-l lb.JL ge j$^ll dc+- 

"Jt 
cJt-ll

r;n rre ,tl , g hAJ dlilJl $ ,jJ-Jl Ol ,ogj p131Yl oJA t+-r "ts 
.lo rtl r-p.-l fro

.S-l ,5 i [*1l 3l ta3l-;.i rj"* ee cJS ulj-r)l

(ll -o;



cl+ ,y -irriS.ii ,,.i- C#t .,.. eJ-J-:i i$.r*t e.iei-p-l*i girr; iji'r' ,;f* i;lJl A-,J',..3i qr3

gpYl g4^1:6 ,-i3;K.tl 
"Jr Cl g. aa,- i1.rl g"t gl"-yfr.,"lt g;o ,,,ll.t erLe Ci.-JCl

U1c 6tr glql eli3ir 4ili- O-9Sr rrl .+i+ glgl *Jl-^,i. sjj+i l5l il"S-.Jl Jll,,'ill 4+ill

flgtY .l tCl tra dF rJJdl OSIJ Jrh..-ll ir3ti <'le d.--iY gtS l5l Li* )J oluJl ,rlc
JU,.- lajc.r-91 f4."Yl dJ. SJ#S .rlrcl ctJ$lt 4+lt"ll ci.^..,C| eJlJ OJ.'+ ,-lrll -j+.ll

, , i_r.i.( Jl .Jr Cl .r )+ blilr 4sll o.:l 'o.rbi.,rl *fu , ; rJ:-*ll

(5'2- 1 )rJtL

t) e 20 gi ,-'--t'itui(4 -2 -,) .in 9.J'L+l$ g19 pg*ji J'r,*'i rJi u.,i;*,i.jc &re''
l:61 20x 60 = 1,200 $dL-.5-t+ Jr33*"ll e-rg.-r X1 (1 ) = 20 i.r+-g tls JrYl ilr,Yl
t+f iy 6.:sl3'o J.s 1.3-Y ci-r./ $600 $ lu-l 50o/o cJyl-r 6 d).1 uJ+f 6i$ +S cFl-l

.ri_r-r el.r-r cr t$ E_A * 20 x65-1 ,200=100$ Olrii cl. dE, t_r...

L l.rl s-.f,| ir-. U U^ JYJI600-100=400$ 't' J '.'-"' rit$ LP eiL- UJSs Ul ,isa

? .?nO - ,.r zr rll , i,ii.i ,"33..,"11 f dr fX2(1)=60 +A hA r ,--i.3 1*,Yl ,'r. ."e..6O ,lE

l$kll 6lj e iili. O-9$ ul ufu dEJ," -o.rrlj 6j" 'oJtill + 60x15=300$

600X0.1=60$ dF,,rkJl lr' -lU rtb*iii r+ Ol ++J Obilt-ll tlK,rs 600+300=900$
. .I-Jl ,i;1 G " tL-l 5 i:l #1 .+ r= r ri" ,h l! s:ll :$i:lr

b-l crJ' . d=fil." 11 cp e{."Y| Jl.-)l & "J" 
lJJill k#l .rJ n c$i cf &hiJl cl4 -r$.,

-ir,"lt 
.lrl 

-1.. 
Vt ;;i-. Jl:-K.i VJ 

-J.i1,'Nl 
,",l .l .i,l'llrll J,^,-lJ'ill g^,": V3 -^-,-ill

O)l ci-

(Y 1-1 )



(6' 2'1) 'Jc.lr..

crl$- D=0,1 ,2 ,...... .clSl 5l t-€J -l$ill OS.J ir.Jl-3i-l 4J+"t31-,i-l ,r-^.'r"-l

,';o r!'Jl , Je .Lii -ui+ n d.r! r ,rr c:rrl'?i , ill(X1 (n -1 ). . .. Xm (n +1 ) V(n+1 )

.n ,',eJl clli L^r.J OYf "js 
t'rl. J 6dl dla3,r"-.18;- iJF,i,

s:. ljl-:.rr-rl rtti.- &. i+lEll ds,-Yl ,j o.ti3l 6-rll eiirll ll d!6Jl rl Fl tali1

. Jttr-lt+ eiJi.-ll d-rYl i .-iili"llr irilLll 6:jll

(7 -2 -1 ) rl-iil

ei !i.-uJt cr (xt(n), ... Xm (n) ) dt L'3lL J$ll ,5.1 v(0) r+lrYl 6:ill jl:
*pX1 (n) ,..., Xm (n),y (n) rJ-Jl'3 

"J'-r-r-lt 
t",3lr gS^.ll d'.i'oltill dJF-Yl

. .',jt$l dJr"lll Jl-$*Yl l"€+ 3$ll ,:fu a*+|-t

djjl

Y(1) = v(0)-x1(1) s1(0) - ....- xm(1) s m (0)

--j

V(1)=X1(1) S1 (1)+ ... +Xm (1)Sm (1)+y(1)A(1)

-: t' r-r-r

V (1) - x1 (2) 51(1) -. Xm (2) Sm (1)

A (1)

v(2) = X1(z) 51(2) +...+Xm (2) sm V)+Y lz) Alz)

1<+ j$ll ;5- {5r$t-}i-)l Ji3"3J . ,#ll$l +J"]ll 4F$lJi-l C-r.t).r.:r; l-re . dlll Jl LJ

.1s J-e sir.:i.i..,,iiJ r*:'l J'*:'i i.F u^ !i- -,,F:li "i*y(tr+i) 
':'r"'i

(Y r-v)



is-2 -"ii&
&yf drlJLijl cDr J"fi..- cje tl. ,'..'L o$l y(2\ , y (1) crl.riJl O. rre .J" j"
V(0) = 200 A4F jr)'t C sil.Jt .iir.:ll j^!S*)i h i$lt dfu ds+Slj-t u. 1+,13ii-r

JFtlJ! isJir"ll d-rYl,-i!11,"j ;Yj"t

X1(1) = 35.24, X1 (2)= - 40.50

X2 (2\ = 24.18 , X2 (2) = 10.13

1 ,',"nJl V(1) i# 
"J'J1LJI 

t.'ll (5-2-1) cJO.tt -u-ru+ C+ d-r)l Jl,-,| cilS l5l

. 4F$lJi*Yl o.:A s.c V(2) 4.9$ll d).2 '''ajl .'iJ

(9- 2- 1) .IL

V (0) = elr. l5l (8.2.1) ci3. -rr-lU+ e+ii drtrLJlr e$"Yl -lL-'l gl Lt"+J ,621 o1a

gf a:LidFiVl(1)= t2,X2 (1) = 31 : v ()=2 grdrlrt.rl spJL"3i-l 15 100 $
V1= - ,+ $ glri-ll ole 01 4$^jll i+$ll O) Jt .'e)l Jl qrr+

12x65=31x15=2x110 = -95$ V1=

ea-J C a+L'll LJtJf c.t' oE g 44 s:l-.1ilYl cJ+s.J. cr!:6-'l Cl . crlrlJl 'rcl uJSi*
i,Lir. n glS l.rl JJJUJ- ql ,fs c.,i-l €l d 4ili- O-rS3 ,-r.l dJfu l.ejl )l 6J+^-i eiil3r g!

.( dLll Cr"+l

alJ$. a++r6lJi-l dlL,J crl,ieYl 6.; d e-rl-' J4c O-A Ol ':'iJ Jnli.r-cll 6:j gl .jr; l-u3

1 d|lJsl e"v(nFQ r$l-r k+ j+i3ll gfur .'ihll dr.rrsll glS lil

( Yl- 
^)



(10 - 2- t) d&.

cj_r)lA(1) = 17$ A(0) =10 6. JtUl u," 4JIA rrl3 cJ.-l dr.6-fs ,idl s+ JLlll
g.c 4.e.r- r$ X,y 

"J'-r 
X 

"J"S(t ) 
1 3,19 $ S(0) = 10 JEls-Jl+ e-lrf.- srsl-e $

dr" aJlli X e-r" ''JLti. .Jt .fjt]J irsli 63Jei thf3lJi.,)l ol orA (X.y) liiul
ilr,1L dy C--r. i >fUlt

(11 -2 -1 ) fitsli I lrl.
fub db.j"3ll d .1-^ ,J Aj.:l+JI .l-31-$l ,.r cJS el-,p o-'L-)tt iq.lt aib t .rlrr:-l 

"Jt 
Cr=,-l

i- e" 6i1;ll Jl dJyl dtjll d # y h+. gn Al"..+. irrlj 'o-J"i g'. ii-J e'o';

-;1". I Ol'+l 416" K c-rl.rr.,, r-n-l 6-.r$s Ol dJJ- d . aJtrll di^-)l 'r +r'Jl-l crsjll crl-.tl
a++$lJi-t d$,il -Liul dF aLL alrri.J Jl i...I.r+ dr-'plJt .rl.:c)l os i.rrlj ili.

.d.,6Jtl U^ oJ'ti 
'Js 

.d kpt:ll .#sJj aJr33..*Il dJfu o! clli: iJ-#- l+Jl-3i-l

(12 -2 -1) ( # Y l+) 4'l-,;s)l

cjU.i-t 6" V (n)> 0 , V (0) =Q ,lu-r elJ+L lF"rllJi-l r-. JJ )

n = 1,2. 000 ,Jb-+l tu,.t++l

-:dE

1"+r g. .olhll clJ"ill 
"J" 

l.6; 3$3ll d,F.J i++lil-Ji-l e$ir gls l5l .rle'iir'r fS-t ) 1+.ll 0l U#

+J:)l

4F:6lJF-Yl ,,1.1++l dil*irl e" V(1) < 0''u-i0 +V(2) > 0 ir3"l+Xl i'ill:V90) 2 0
lrAr ilJl ,J t#t O-lSl $ V(1) dF LtrlJlil tul.lll e\ll g-e;e,a,r,t +.yill ,o!

L+l-Fll a.,-Ji ,',-i dlrli. A++$lJi-l #Srt Y l+" iet+^al qs-)-rJ.:lt dF (J|,J g:l;r:6Yl

0 + V(n) > O , ,*,J-i L# jlSll OS"J ,,lhll dJJ'"lll lJ++3lJi-l elUA crilS t-K JJ3'll dJS"d

n >0 ur"+l V(0) = g

(\ t -1)



(13- 2- 1) dlr

C+ qr.ll i.r-11 _.$ls-\ iiriJl cJ_rYlt JLtill d)" l'l. ti islj &l e c.3,rJt cf -llill
ljUlt lrtill d d+4* 4il 3+i3ll ,sli( 0J Cj exr"Yl l-ls 4.31 LtrJiiJ gp- oli "o F.i CrJ.i
O *V(2) 2 0 , 6" 4J+:6lJi-l ( 'DJrJ.:ll+ l.H J$ll Os^,'ryr ,ilt) +l$l dJr tll ,'.l,c -l-r-lt
. # )l ir+^ll ,t' eLl L,'bl-,;cl JA -3aijll .rle i36ll drl Jl #.J,$l l.r +-rrl V(1) =g

e+'Yl ', 'rq l5f tje) e3*)l -lL-'Y 'J+63..-ll 
dAJt+ -!ii3ll i,6.J g;$l ).i3." lt

r'3r':ors'r'(i-lif*.t'ffi 
X#J,u,,--Y"oJ'*f,-f .tr",:lt'J

(14- 2- 1) dtj.

A (0) =100, A(1) = 110, A (2) &JtlJl gr"lrl.tJl cJ-r)l eclr-tt ,JJI;ilI
aJ.3.. cJajr"l!"r- a3)3 C.Q Ul Ofu g.rll -pJlj JtlJl+ {iJ,iJl d-l-Yl: =12$

Scenario

W1

w2

W3

s(0) s(1) s(2)

\it

96

96

\.. 'l \.

100

100

120

90

e^^l*Y (b 3,-i4S.!l 
"JtGt+ll "J".j;5r..g) a )lil 4s+lJ.ll q.a.;relUagl

I JLLiJI+ a-iliJl d-rYl .p ' :'r'?K ll 
"J' C#ll;

(Y1-'r .)



tujl-r chA(4-2-1) 4.ytt .+ reYl Jh-,lr crl.riJl Jl -/ril -: (\o-Y-\) r.JE'"

jsl crlr-jll .r.r' O:* Ol ,,,iJ 
"F!l fe*)l 4" .-iyiS.lt 

t 
Ct e^.,, L lil ltFr6lJi*)l

i e+r.- JJc Jiil ,9 ,j.-l

clUA (lo-Y-t) #.J.tll d ee*)l-r crl.s-Jl Jl,-l Jl -./$l.r.j -; (\1-Y-\) &
i.r 5o/o g. cJ.lJl !4ltsl t.lSl:,.e+"Yl dJ,. t-ij.l'S.ll ,,.[e e#ll e.^' lil S-ill 4F$lJl-l

iJ. tJt 6t.1rYl LJjts ri l-ls d#t3 s).lJl r+=

(3-1) ustt crl3 iJF*i GlJ.ill ,I#!f
rj;j pJ $t+ t"2-3 lllJl crlctill 6rc g" O;.lrll crl5 i_;1.i AiJ.i crf cE-r. -i-l-

. tujl:"

( 1-3'1) stiit
d >f D U lltJ"ii3 lll #-ill gl qiJnH d;frrll crlS i-,;p,,i C5_r^

l3;3 i]u *+ {tJ kj"-} o.la -;l-,;e3-rl pi dlL .rr+l . dl;r.ll drli iJ+.i, l\lJ 63tillt;";
. ,.6j1 crlA 6.u

: j ellK -.1r.)l gtS l.:l 1 >d gl 
"':",siil 

. 'o:rl3 i-J"i

JtLi^ll cb'."*f :Y:.r1 g:l_.!i)l

Pe'1/S(0) 'l-*
e.rrfr 6rti r+ V(0) =Q 1{:. 1"J, X= 1ls(0) y - - 1 e" a}i.- e14 clCl :r lu-r

Ll

S(1 ) = S(0) (1+u) , V(1 ) = -r +u rl S(1 ) = S (0) (1+d ) , V (1 )= r + d >0

>0

#-lll .rJl grj;1".

(Yl -\ \)



-: aIJl orA (d U< f Ol LrbJiiil

. .rll 4+!> elJ.i'

r$,1/S(0) dHl Cl
q v (0) = 0 JJYI 14i6 d .rt'j is-lj i_rj y= 1,X= -/ S(0) e" 1+5t!l c.rls*ll

t..ll O-6fi-r dit Jl .++ glS l.:l V(1) = r - U > 0 O:SL glri"'ll o:r "or..l-e S.J"i

. a-.+l;.lla..a_;i

X=a/S(0),y eidl O-rSlOl ,=.rJV(0)=Q r',..,rJSd>r>u drl ctr-;llill-;slj
a . ,-i$.Jl $tll ,-'b*+l i.;-ilL,J = - a

' lJlllraj)$r ,3)lJl cf$il|

V(1) = 0 i (0:ji,. r+-e )t; iJ.ril eX+ ,tl U O:Ss a'!;-; 4-er,.-) A =0 -\
a$1".

,-iaii-rr il+Jl JF*. 915 l5l v(1) =s16- r) < 0 d( urji.ll,'s!$lt' J!) a> 0 -t

( , iJ.rK ll .rJt ee*)l C# U. diJ q dlJ+ll ..t'.iiJ.ll qJb Jl lr:-. J a< O -f

C;e{*Yl lil V(1) = a (u - r ) < 0

glS l5f Liid< r< U Ol dJ.'+Jo)cl s-;3Sr"ll a+rll d < r < U C3.a9+dFi..*ll 9 #.:lt
{J++3lJl-il r3r. j r-ua:iri: d< f<U ClJl glJti' 6.rc "o.rs.l3 i-J"i ai- ,s i:jl-r 9l el;ir

qF, 1-S 6.rrlj slLi O3r Jlj. )l g* a a.ej,e.S fxa")l -,;h-l i F JLncI dF"*J fS-ltl
V (n) # 0,#:ll u Jiual i1i3l cD.i..r 1 4 cJs.ilt

(Y 1-r r)



V (n ) > ts_l+lt lu dr +l-r.V (n - 1) 4liorl3iJ"i ggiJ+.i,rJe -;ii'lt t,r<*

Jt ,f.-ll L. d< f< U lrl dbsi^,- hA ers.lJ llt+ dS dJ. lill oJA g.o -,rlSl :l -tJ3 olQ
U.bfuill

0i3- Jai c,. u;aJl gl gld ct isb 6JLi 41$ J+.f,yl l rf ds.!

. crl-Al6- El gp.rs crl-: iJF.f' C5-l*l d {jl,. .+-* Y 4jl U:,rll , 'sll5 ip U'S'll ,sle

L.3 .rJe3 p OF V(n )= 0 ct$ 
"Jt 

,-',i. -rt-r V (0) = g 'ru^,' d-11$lJi-l .9l fi
. i.rr,l3 a.J"i, dJ alL oi o).cl t;-9S.r.oll a.+slL d <f< U Lt"+ l.ll V(1) =0 U'aJ.-i.ll

(2 -3 -1 ) .Ij.

O < .rr.l-. cJLo3-Y :-n-l ell.ll gls lll LiiJ lil #-5ll i'',) e^.,,J d1..rrsll oli i-r+,i'll A3J^j
.p*( 1

(\ 1-\ r)



(3- 3 -1) cl9'.otl JHP'31 4#L*Yl t^ril
crl;l-.;3iYl dl,,s plJl rl.uYl Jl .F . AYllelJFll a \!i-,5.i Cl . r,ill l5n *f

(4 -3-1 ) drYt rf''rll 4i''L"$ e+F I

Qcia$J+Jl g," e.e-r- 
"Jt 

p* dil-Irl r-n: drlr.l L f$sl ) lr+
y.ji+*,JSt p* (w) > 0 e+-

sj (n ) = sj (n) / A (n) a:1.:-JF re*Yl -.fr-l .plii:ll tt€ O

E. (S j(n + 1 )/S (n) = Sj (n)....

-LrJ',i.ll ij"J'cJ+E* (0/S (n) c+- n = 0; 1,2,000 , j=1,000,mfY
. n ci-l rrs ti-e-;- g+^:p$(6) edl ;rr*" d'o:s13 i-.;,o b.l* P* cJt.3 t .3I4 t+

. l.Cfrr f+--l a."UJl .,r*r di..o)l JJ'-il4**1.,)tl 4+JLill 
"Jt 

#.ll-l

E* (X (n + 1) / S (n) = ''u-i X(2) , X (1)

(5 - 3 '1) (-iJ*.,ilj

, X (0) 4$lr&Jl crl-.;iiJl dil-31
(x (n)

Ol dq n =0 , 1,200 cjSl-r. p 6tl t-.+

ds&r Sj (0) , Sj (1) , sj (s) ali.3^ il*Yl -1h...'l 6l d3illa Jp+dll drs"t iJt-

gn ac.ea;'c o *rd-*;Jili 
-i'"J.ffi]ii i#",T'Hfi

(Y1-\ t)



(6 -3 -1 ).lL
ofur#.,Yl -.lL-l gf cp>ii:A (0) =100 , A (1) = 110 , A (2) -- 121 '-ilf gr

aLi.. crtla_;l-1-' i*fi.

Scenario

W1

w2

W3

W4

s(0)

90

90

90

90

s(1)

100

100

80

80

s(2)

112

106

90

80

p* , g * g'*ic,-;ii.ll te ir( r$.t'll os p* JLIAJI g," a$U d[S3-l cF+r p<+Yl a.r+.l' r-,H3

lJPi,'o$e dS,J

-'r,i'dSlsrsljcr).:h-o.$[id5.l'uf o+jiS.OFOl iJfuJ S (n) = S ( n )/A (n)
6"F.i d).

Ho * ittt -p) = #

(Yl -1o;



qr.Lsre, OtuJ d!.lLll Jhl3.ll 0F fuI5 cX.3r( iJ+f' c,Dti Cr tJF-i J**,JS) g;t++* dSt

P(wl)=p*q*= # x i
P*(vrr2)=p"(1 -q)= X *(t-i )

P"(w3)=(1 -p*)r"=(1- #l :
P.(w4)=(1 -p*)(1-r*)=(1-X ) x(1-l

Clf LS

t9
30

t9
= 60

1
= 25

.1
' 100

fiS-ll t+-'l i 4jl e+ .J.ill +ts- cj|jirl r-,+l ( cj-r-)l -rj...,i! iJ*L*Yl er,Jtri i-L-lJ|)

( 4 '1 ) lt'J.nlf 6it'ilt

dlJJyl d.rIJ e LrJi)l dr.-)l ite cjii."" dls.l'f tdJlri Cl e{i")l 6" a;ll-lt $lJJYl

Olsi.Yl ,J+-, .,.l,c: .F. ai3.'f,Jl i*lLll til-r.9Yl cllt cJr" L:r.a$ll ,rle . tul. Jll AJil
l-rl.l- ,rfc: oUl;pIYl Jl !ll,.ll 6JsJl Lrb'+ C!i.3 Cl ai. Jilill r5iJl3 pG;Yl 3l c-rl-1t;ill3

4t'^Yl c5J $',or5i.ll p^)l _JJib 191_13Y1 e-l+ _j.l'Jt .s-r-Yl lJl-ll 6lJJ)l Jh-,| .-iiJiJ

Lll- 4iJr Ual OjS; $ uSl: 4$-ll ,3,1-l:)l os aly .:-FJl t."l ..#l;.'Il d,.")l "J' 
ai'lSl

s oi r+y cll i,F-J ,!,:.i. 6Yl3 +l+Vt .Flt ."t' -j+i .-l+-l alLr qi clsJl:o tX ii:'1"'

"J, 
r..lr aiLi.ll uJllll 6lJr)l Jl _j,eu.r 4J-,lJIY| fuliLll 6lJJ)l 3l ual kl-rl$ dJ iJL 4jlS

r-rs,l.. rjl.. ,Jlill .!+- & 4l-t*Yl a+Il-ll sl:3Yl .J' ki.S O) .jEJi3 l-s ol+lU" ll

-1*^. uls l-6." e;L;t ss-ll crgJl ,J pL)l -p+ e{.^!l el;S! 63)l .Jt r'J+yt thltll ri'll
.i_* rg.Jl "J' 

liliii eL)l Jf e+J"tl i4F .driJl cllS i OA Ol 4a a;Litt aett
l5l . Cl; "b ,!yt .F*,tt rr'" "J't 

O-9,S1 Ol Or$ r6-'JI #r^Jl .r'*Jl glS l5l 1+l++l ef4
. 4#t g.Si., el-)l Jl C+Cl 14S i e pL)l -ra.,r 

(J|. cFl OA Ol d,,r+'pa+lt -)' 'lt uls

(r t-1 1)



(1 4 -1 ) furlr.idl cFlill

drlJbnii*+ 51 (n).... , sffi (n), A (n), Dl (n ),.... Dk (n) cj.r-Yl -j'-'l
n=1,2,.....,,rY t$lJ.t"

(2 4 -1 ) ( i,.*.'lt 4*liLE , uiels.ll L;b ggjl ilJ+..il 4#:J

-ll 4fr-r Jl aJ-, Jl*S Jl e;..o rl-;r" cJ3.-Tt g. .Llc qtl &-t S .f.fsi tJt /&*ii
ete cJK'i+ eJ'Ji^-

X1 ,....... ,Xmy,2,...... Zk€R

(3 4 -1 ) 4$.tf 6s)t ll 4*.:J
q;U -;o J1L"" .l^ Slj g3S; gl '.'iJ

V (n) >0 for n =0,1,2...-

(4 4 -1 | ( Alaij"ll crlrlJill Jlr.*l ) 4#rJ

51 (n),..... S m (n) A(n), Dl (n) ..... D k (n) n= 0 .1.2 ... ds

p';ilt u ::e Lii 4SlJ,it drlj;n^

(Y 1-l v)



(5 4'1)r- -.*
APoortfoliol+i'

(X1 (n),... , Xlil (n), y (n) ,Z(n)... Zk (n))

c#J n, n - 1 gl3 gr--.yiL^,. r.J+ cl. i3i^i'.ll-l 4J-l*.)l 6lJJ)l -rso .rJc cjl+ L".

{.,lJl ,J a++"\ilJi-l i."Js Jl }.3i.".11 'o.9jl Jlji-Yl i++$lJi-l cJ$ r.1lo cr^.,Je'l }ilJl

V(n) = Ixj (n) sj (n) + y (n) a(n) + LZt ( n) dj(n)

ql:Yl iy_r Jl Jltlt+ ,-,tJll qt'

V(0) = Ixj (1) Sj (0) + y (1) A(0) +lZi (1) Di (0)

(YtA^)



tt
-: 4-oJ9.6

el:Yl r-in ::l i'I.i.,.tt Jil-"ill L.3l-: cl^s+ Jttr-\ liJir. Jt S*)l

djl dF pJll 
"J' 

Ll.lll dlJJYl rrr +r'll g;r -,i-i3-Yl l+lj. dil+ eJii dl.-ill l5n ,.t'

lJllr AiEl Jt gq1i l+rti Lr+:'tl-+ 4+:L'-il crlg)l

(rr.rl)



(\-Y) rLti.Ir

JtlSl g"l+4 a*,li. is! !r-i Jl a-. L+ dFl irri dS dp-l - )31

dF l.ljB uJS.i 6lis:.'Yl $c' %A L,:lli.oll d#- "J' 
A'-i. J"ll drhLJl qrf J-S-YI3

,s.Ic $lJt iJlS lrl .r,l.-ll4+Jt*" Jtijl crt+! O-9S,. Ul $+J llHl o.ll ,J: -ALi.Jt

Cc^al3 15+ c$t O-9Si JtUl uls 6Jr"Jl jrr.Jt+,".r.Ie bl-icl %lr Jl %\ \ -ll JL"33*Y|

ut ofuY J3lJl # JLi,sil oti €Ib e_r ,JtCt "J' %Y Y rl % Y Ju3-l .$ur trj-ltL

J o/o11 dll-3J € o/o\ I g r3lJl cju," OIS l5l sYt,3rYl dAt+l lj) i"ill crtC rs:.;
gsi sill SLll g)r'-" 

U,"sr gl dlF.J 15 l;i.a J.till JSol OS.i ... I d[-5il €o/o\
GllJ-ttiill Jt eE + ar.Jt ll 1.r <tl u" Yq iJJLi JKt J1.33-l Jl J+i3 (5 ..o Yt-3-l e"

Jtti.tl gr" cri. $

6dl 1,l.Jtj.r..-, (-F rl*l .riLJl crY:-j fuJ'- AF+J," 1+s ,Jti crtilJL \

.J"..t'|tst Jr\tS.3l JtlA^ll+ ' iri- c JG5-'l "Jt 
f $Jl ei$i' CrLl;p-.fi;* dr)l 'l-1-1

t-il. lllltL oF ol "J' 
sl+.il+jl cL+ uili 4+'+Jr 14$S k ci'3Cl ri.E ol {f**+tll

i.:l+jl i-,-lL. -J.is

(\_\-y) -:.jr"

.J.ill d . o Ll-isl g ol-r, .:-,rle k = %Y :l o/o\ 
UJSJ Jt !-yl .$lJl eJl

Var (k) =0.0004 6 k=0.02

Jl;]i-)l .'le $ilJl Ol cr--l4t cf_j+'-lt i-ilJs,j)l Jl d1..l+3ll -;tii.j l5 lll l-o sle l.:Lic,l

i kJ" $l Zt = o1o\ tl o/o\ .tJb grJl j3)'l Jljiil,Yl sID JI-ii*Yl ' i'" $ >l
ir.6j-;l3t -j.i:-)l .lti

62 k= 0.04 rl Var(2k) = 0.0015

(\1-\.)



4.L1*'++ fJti'iJl ,-ilJsi)l qicL4 t + cjt.3^l a+tl +.t+ill t{."1+ Ct -Ats-tl deL-b3J

4$Yl LtJt s.)gEll ol$ e++ crL)l 9 1;$-' tjSl

Var (ak) = a2 var (k)

6ak=lal 6k

a l,i$' d-l g)

(l-l-ll fututt cllJrYl

-Lii O$t C^ aJii.- ur e!*l ill.= *f e-l[^]l ritJl5 Jtl3.ll dr+ ei\I il^-i. a'llE. h$

iJAill i"ilLll dlJJYl,;

(r-t-t) dli.

"Jutt 
-nitt ,r-l,e ' l-1. n d."Yl d,. O$l crB-9j6i db.Fil

Seanario

W1

w2

probability Returnk

0.5 LOo/o

putamke

-5%

L0%0.5 -5%

i_lt.r:i) y,Ji+ dS.d /oo ,....Ki . ir.,. l-uti drll**Jf ggDA 0i+ fJl;\ UlJ,^l d-ii U.!

iJl,&-'Yl Ol ,rP-tl .,Jt(,JJ-|fu+ U%'t ' sle cJ...-.Jl 1.F!r-l-let ""&%o
O" irJ y Jli*1L+)l JAIJI Lrbii+ U.l JLI3.I| ,"Jc g.ls+'ds sle f$,Yl i,. t'el

Ea crli #^tq ,.1U ,: tgll "ts 
!*-+ dlli lial Or'ill e61"Yl c1;{ Jt-ii-)l fi-i3 ,}Jt

*i.l .:.S clS ee*l $r ,'!- dF ili.- . '". -J Jl a!L:Yt+ l+J- J.trlJl I i!1 sl3*Jl rJY

lJLtl 6lJJ)f ;H+ dlJ,"Yl ,-'.l^.i3. i. ja+y ,"-it t edl uf cr,.;3)

(Y1-Y1)



rrl lnl1):r s2(o) = 40 sl. (o) =30 fa.')l tl. cl*cy Jh-l ul Ltrjtsl (f-'l-\) dl5.

x2=L0 slr d-; f3*")l U. ili" x1=20 elJ,f' d)i r-r -l)S v(o) =1.990 4.*if aXi.^

tul.lJl 6lJJ)l dJ. O$l Cll+ cjl-r)l tl,or-j.l O$l e-1 e3+Yl LJ--e"

W1= 30 x 20 / 1,000 =1OYo

W2= 10x 40 IL,OOO =4Oo/o

s2(1)=39 , s1(1)=35 Jl iSI e'€*"Yl -,1t -,1 d.$lS l5l 6l-13Y1 ,".o..r3 \ tl,wl rlrcYl .ti
.rr3 C $;.ll l.u gt Ji) :YS v(1) = 20x35 +10x 39 le r +6 O:Si* 4.Eilall gti J)j.)

siYl JF ill ,,Je 
"Fl-r 

4!yo ,60% 1-S dbiil ol-$-Jl grri pl*,Ail

20x35 /L.O9O = 64 .22 %, t0x39 1.090 = 35,78 o/o

Jyn d19 aleis^ll qt' il+'rJS ee*l dlj$y sl"ill r$Jl Ol dF f-tl &
iJ"-l:+ eslt +o: CU

W1 =x1s1(0) /v(0) , w2 =x2s2(0) / v(0)

d eJr"i,.,"ll al"i..ll Ll. J)l 14ill 4$^ll i-r..'ill Ol .,;r; l.:a-9 eJois.ll ,t' xl ,x2 ,'l.'j.i'i.'*

7o I . . Jl d,-j- l-3f: .-i;li3 gl,13)l gl JiY I gL.,all p!_1

W1+w2 =x1s1(o) + x2s2 (o) / v(o) =v(o) /v(o)

o/g\ , , dF JSI rrl3 _.gYlj 1+t-' UJSr qll3 cr oll d LrJ..". J+jll 6r;ll UtS lrl

(r1-YY)



(l-\() l.rlLll Olj:)l g. +*ll

(\-t(-\) iliir.ll .J'i$l $[*llr Jtti.Il

t+lj:l ,',r- 1;;.r ai$i- aJ- 6lJJl clr. i.+,- aloi.-, i. ,, gS.o,r

Wi=xisi(O) / v(O) i= 1.000n

os J,'t,-lt fJ1.lt :n v(o) cjlYl .rn^,ll si(o) ili.-ll d tCl eeJt ,-* rre JA xi 'n!-
p =(w1w2.....wn) .:-13 Lr' o qf Olj-r)l trFJ Lle^Jl un uJSJ* 4+l"lll

e-lri.-. ,Jsl,i furs^ o-s ol Ofu clj
l=uwT

U=(1 1---1) e+F

\ Jl ,f.d.,+ L cr)lirl g.o; g" .rs,l3 r-i..o il.;.-
w uF dio$ bl-, r-rr i33i^-.ll ,,U.' ll El$-l w,-1" cl+$ rrlj r3re;UJi^-. gc, 6'r-l'owt

gllYl ,:li JoilJl Gb+ ,J, dlu".:lll ac, ."+.lt dr1ti3 i.:lir-.ll aiJi.-.ll er.xall roly-l

6*i.lll iJ.l.lill -EitJl ,s-. '3 Cl

mi =kifoy =n 4*!3i.ll rSlCf ,Ji. , Ji iJ-,l-S k 1k24iX-ll 6lJJ)l 1g.l,e $lJl Ol db;.il
P=(m1 m2 ) rrl3 ' I iiri.-. r,s

il-lg $lCl OH+ ciLi.t-l+.ll Jl Jl.i+ LiJ*'

cij=set (k' kj)

nxn 4i3i.-.Cocnva ria n ce

Cll clz ........cln

c= C2t c22 ........c2n

Cn z cn2 ......cnn

4-tt ,,++ oe i.r"-.$ilt -Jr-Urll 'o.:.rs,c i-..I++l-l dtsl-ilt ,1 'glrt't' Jl iy-l$lli-iJi'^-. gl .-i-9-fll g.
,..j*JS'- aJ c c.rl addition ,.t' g,af .i-r C.U qrp cii=var (ki) slril,Jl .,! d.ttilir)l

i1

(Y 1 -Yr)



(Y-Y-Y) CJisl

c!. ,el"'J yy gljjYl 6" alii.^ll o.1 =-{kv) +l$ll: mv=E (kv) i-r*tt $lJl

Mv=mwr

V=w

2r
6 V=WCW

,jtaJ+ll

iCf 4rtr Csl mv ,'t4'-,,J' diLll

Mv=e(kv) =e (wiki) w21mi=mwt

l.{J"s+ dF dS 614l-i, +.tslt4$l dsL,l UiY dbbllr

= vear (kv) = var( fw jki)

=covE wiwjk lwjki)

=fwiwcij)

=wcvyt

(Y 1 -Y r)



(r-r-\) +.t+tti-LiLJ s$Yl s.ll

w= uc'? uc-tut glj3)l 
"r 

;ri.-lt O.,.Hll crli lliir-ll

(.rr. . Jr _,rp a-lill O-# Ol 4hJ.i ,3FJll a!.Ell 'Dr+Jl

OlnJ+ll

4iclJi. elJiY QJt d$-l trt< s i.rbll .+l ti*i-i 
"r+X ClHl sj.lYl .rrll .r$l Jl gf

f(w,6=wcwt-6udgrt;e)

,nu- 6 u=2w OljJyl Jl i-r.dlb f 4$j+ll slii.i,,"ll er iJl il.:l--

6 Uc-L UT*=T

"Jr 
cl.-.: l3ie Jl d.- (.lr+ g.Jl ;.rYl .rrll g_13;r.- L_,1't aJl g;l

l= 6 /2 uc-t ut

,ft'J- w $ -'ir,.lll 6c i!l':-)ll 6 $ cA)l iJiL^ ai.i.-. $ ct ai$s f\$-1f+r
C-tt tt .rSl ai+.-

( ,\_r_Y 
) . :cj3.

drtilJFjYl iJl^ll -f.-lr"; 6^ d" t- .ll-l-li i3X i Ut r.31-l:i g

. .$fJFll iht+ c.lJolj_lYll crf.rilJJ Lr_.11;rJl

Mr=0.10,

Mz=O.15 ,

Ma=0.20,

6r = O-28 ,

5z= O'24 ,

6g = O-25,

Pn=Pzr=-0.10,

Pzg=Prz='O.2O,

Psr=Prg=-0.25,

(\ 1-Y o;



o.20 |_)

gJt+Jl aiJ6.,-

-0.0067

0.0576

0.01.20

2.544

18.548

-4.274

c

C-1 =

(rl-Y1)



C-,$.Jl iF al"i=-ll 6-;l{

OrlSIl

UC-1 UT

16.81.8 9.382

= 38.302,

uc-l
,slc d.-=l

0.439
l

W-
0.245 UC-1 Ur

oa i!i=^l| '*l t'-j+-lt qilfiYlJ e9^ll -$lJl

MV = MWr = 0.146 5v = tlfficw' = o.L62

e-r"Ull o.rA li6J. J (3,2 ) Cl-liYl tlrii-,tr #-t+Jl J.i 9r1.,= ,-;S^J

uc-l ur = 38 .302, MC-t ur = 0.923,

uc -1 u r= 38 .302, MC-t ur - 5.609

illlJl ,JbJ$

oljJl ,51, J.,--J (3,21 c:F.lt il+l 6ulil il.rlJl o.re gll.r$-l-r3

UU ldJl gr+ d,h" dr"l+ill &o drYl r=ll e^ iJ.i--lt

\,,[/= f r.slg-8611Mu 0.845 .276gMaJ -t-g22+ t1.39 MU IL)
(Y 1 -Yv)



g iJiis-ll o+l €Jl+'-ll ,-ilfiYf

ev =rlWCW =

(3-2) t rtf #"1+ G,JYI ..,l

Ji er.iYl dl# #-l{6ll 'i.-l 6" eJ"sHl . ,-}Ul 6" Q!6.: ,5^J liL-
. gl-,;-eYl q.l i$l .r VtV i+-."i!ll 6

Luc
Mr Mc

M
M

.L

#
-1 TII 1I

; ..- | -MCrU MvI
uc{+

-L

'L ![/=

l+tr $ri gl_,1_e\tl3."fl3dl JJt e*'tjl| o.i .rr- ll di.lJl O-5S; Ol J.-.1,3,

MV&

(Y 1-r 
^)



Jtallt

rrr. JI C+ (5.16 ) .l^ d.Yl .r=ll & tFll J! a-. l.+ Osj uA

.iL d,Fi: ,,1$l

G( w,s,u)= Wcwt-Suwt- Mmwr

t-+ e i)^ Uj+ll Aii.,l, ll er-dlL 1-l CIJSY clLicl-,-a^ (M,S) C.F

;ri r=J !-U-r.- l!-.1,.1, 

"-t"3 
t4:ti I t^: gj^'l Wi glj3Y! .-9I"1

2wc-su-um=0

l;tiJl sY.rtJl eB & d.--i yYl cJh$-l s4J L $:

r : I uc-t ut+ Y uc-t mt ;22

MV= I ruc-t u-t *Y Mc-1 Mr ;22

M, s kJ=+*Cl

W a1' -r*y.itt itJJl dlr$-'l cF-Jt d1' ,,FJl U+-.tt

(Y1-Yl)


