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OCMj dzj cBGgEPHEBOD Lzjlsfy o COyifMmbsej orRtsHA
HdzZY ttOMmyj SO $Bdzj s@ded? Is3® Mdndrd Odz jo Iz tfidls ©tc j D
By jls ftede jmisd € Mmkh jMmlse j dedets iz tslsdzd yd &
wo (1) ] SHtsB dzf - IstelzH dzsMis§ 2 d3s y dzts dL B J
OCMmj dzj e avie@ i3z sdz' L s9 Ols! Istsdz! € s dzd L € s
MsMmlsOo dzw s h d j , O o MsCtsyOmMstslsde | MMisOe
ZOctolzL C 2 e tod dzts¥p gzt d Is j dz' dets Issdz€ sd3 fydzts g
2¢2¢z,. 1 tod L Istsdz t©OL d3j te fndztsw sfted HJ &
fd2mMi3dud MEsets oeBLHj2Msadw, d3j~0Odedud MEd
L Odztsy j dedWw W EkdzH Od3j dzls O.

30



15. 2 ¢ d g tedzgDls sH jdzd oL OddisHj2Mls
shdse Oded j

lted o' ftsdzdzj dzdd tOMmyJ stseo -l jdSistftdCindz! Ldi:
Md 2 MdssMiIss2 ¢ t5-nbizgf d3d SAEsddgOWdztstc O My d Is dzO W BsH j
shdetse Odzd J Htsdzy dz0 B MY Jj ydls: o 5L 30 fiplsstdds
Wsteds Mseflse jdede" m C5dzj BOdzd?2 Mtz j ded W .
tsfydzetse Odad v , d dzJ Zydlsr 9 O Isfyw jets ddzj t
NJd MsSCtsmisd tsMhdatse Odzad W sy jIs BT Is! dmf s dz
L OCdz8 yO4 s o tedeH|j @ dAfdf BEds I fsdzj dals GFOIsted
d fsmazjHkshdd ALOL BOL' 0 O0ded j &80 kS OL Odadz
tcOMYf sdztsy j dede’ &3 dzO cteOdzedyjy M tsB ZOMIs' ¥ s
[ 2] . rwkes?2 MmisMmtse { ] HEMdOtdd-e Ogdsh1pj" 4t
s ts to 2 yjfidesjo Odzd | . SOYH™"2 dL ECOLOdzdzr = to
2O oW yHjjddEtc 3 tots 0 Odadets e s MtsMmistswdadw ftod H
Mostelzy j ddw BZOMMse r A O tclkzL ¢ fts dzOtf to
r i mMsCtsmisd ,dzgj flada s SHd tcOMY Sdztsy j dede’ &3 dz@ ¢ t
L dzOd3 Mtststelzy j dzd € ,0¢ tsthtg pad judfver Is Mwif tetslsd o s |
tcd OCyd?2 imdtseo Odzdw o GteOdzd ydz' n L dzOR ¢

lted dmMfsd? L se Odzdd HJdzOBd ud ¢ s2Mn lside) Ol
HoO Odz sjtcdzOfdcy B, fRBI-sHRAMfsd L 5o Odzd j
sj CigzlstsH 1) L OCdzs yoOjlsmw o or f tsdzdzj dzd d
Hj2Mlse dj d dzj toyd tsdzdz’ n ZOctelzL ¢, tslso j
dzd f ted G tolzy J dedets GaisO  tShipidigBoCidgd W dzd 3 dzd 2 G tc O dzd
RN tsdz' Lso Odedj BjlssHO Ctsdzj ydzr 7 1 dzj d3j dzls ts
tcOo dzj dzd ¥  gs® J e H dzdef g folissRk M d Mils § o3 o Wt
dzj Jdzj tyd Odz' dets?2 MdMmlsj &kj StteHd dzOIs:

Mé# Bd+ Ku = - MW, + R, (15.1)

GHJ
W, =we () =1, 5% +1, ¥ +1, 7. 312)
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I 611) s@ M. BdKk BOSwLdyr dOMM, HJ BENEE
fpd misd d3r ) dsthtddsyp Qdiaflgi f; C stste L dzse ' n %, YV, & &3]
Ctsd3tf sdzj dzls 94 CIssteO f Yotoj daEChydaEotlz] A W 5 tc jGok
CBteHddPIsH 1, 9 Clstster dOfteOo dzvw," dd ¢ BEsgd dzle
¢ stey dzd 2 , Moslse jIsmMlsoze N dR,; RMJSCBEERISE
GdHEBHd OBy MSdr Md dz, Hj2Mlsekze hdr o
YdHSESBMIsd kL dzO-A .

l ststets? f SH RIS Is(SHO dzg )i shdetseo Oz dzO d

fMzf jtef st dydd [5, 6, 12]. 1 +1ltsd fMdkzycC
tcOL " M do Ot IsMW adz mno dnizlO G P dfglz'~ H
u=u, +u,. 5(;]3)

Vjwes) MDYy EEi Y sedderzj shy MdjHEY
f4ted igjMjdedw g dezls € jo@dediidatse (s fydzts offedix/ets H d
fd 2Mmdsdud MSdd it By jddy dj ftedcetelzy j dedats
L dztse MtselLayQLdediyls Olsd yj MSd MmeowiL Ode M f jt
dzj ftedctelzy § dzdztsculs iy frirpidise) @ahg 834 fda 2 M dsd g ME dr
ftojH] ZOR CtdsOCIO0 Mtstkzy jddw d sMhdse Od
~nOtOCIsjtedLizjls MM jdedd Mtstelzy jddw €OC
fted L Istsd3 deJ oL dzdCOJIs. [ dzv 18, def tHig dizj Loz
ZtcOo dzj ded ™ Ho dXJ dzd W -tSidaEsjOdgzd | M s Sig 2 iz ddlsi™ o
dqdzgj eydtsdede' = Mj2Mddyj MSdnr dzOctekzL ¢ dzO s

Mﬁg+Bl#2+Ku2:-M9\NO+RN_ 514)
GHN,BdK ®BObtedy" d@OMM, HJ GV diddeqdg v Mmd sy
shdetso RUzd3QIsted yoO, MW stcdzdtetso OdzdzOW dL B dzs€
BJL EZyjlO BOLttdy &BOMM 1 dzj d3j dzlstse tsMmdatse Oc

EM‘; MP og
Mszé\/lg' M 2° Oy
€0 0 of

$B)
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tOLBdjddj dz@ BdzsCd BOMtea] y3g 15350 fipis & g &5 |
wOLBdjdd® O & &Z=EQS dodg StsEswe@L 5, u, § 6§ O® Y

fjtc] desmdese 5 wHM&&E @iy BE0lsteds O kv  EZMC
dzj ftcdctolzy j dzdesc s tsfMdatse Odzed v , dzts ddzj eydts
ftedC ZOH' 90jsMw. utftsfisOs djddj tojL zdjlsglk
ZCOLOdzgdzr » 3j ssHtse, Hftedoeo jHjdess o . 4. 1.

153 t©OMmyJlsj drOjfiettodfdizaisse O dzdzs ¢ 5 fif tishyls
dzj SHdzStesH Az 7 Mi2MBBdud MSdr oL Hj2AMisadwna

tiLkd OLr dhidjHse Odd™ Ctsdzj B Oded2 1t
ECOLT 908 Is dz® Mbkh j flsled'j digz iy dE] usjHinlstcdss datstiy
fted ud dzr ZCOL Odadzts 27 iy tistst cilzs@atitscH g tshklsts( Zmdc
otsLHj2MBAdd] . [ 13%d dMMmdzj Hise Odedd € tsdzj B Odzd
dGzj SHdzstesHd &8 Mj2MBdui MSddid oL Hj2Mise
mMefdtefstdydd, dts jets JMfsd L 5o O0ddj d ks,
Mdzz yOj &3 BHSKSH S S otsL b 2 Miso dwae. j C I HAO
fdtej &3y " jded?2 MmdMmlsj " twOLr MEdoOsIsmw o odr+

imu ey, (15.6)
) jteots] MkOCO] ds] WstER k) lshY OdzOdESsGE
b=l W] (15.7)

l jtoj dgd M j dedv o dzlzlstcj deded, S o Pl &® & d T isfg & df ¥
fjted dBinjdedwdsd ceOddsldast LfiasHH Y 5dzOc O Ish
fd ImMiB3dud MEdds §Jtedddhjddvd 2&0OL Odedziir(fred L
field)

U = - (Kg) "KJug - (15.8)

[ dzv  sftejHjdgddvy olsfdiyfcusis figtze © a@zp dyts &

s tsls dzts [5,46 088 W
M + Bih, + Ku, =- MW, +R,, 3B)
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GHN,BdKIT gOtedyr &OMM, HJ @YV didH)Edg] v nd 1

shdets o @O Istcd y O, Wstcdi3dteseo OdzdzOW dL B dzts€
BjL bEyjlsO ®Otdy &OMM | d&j &3j desss shdese Oc
W =i, dh 0] (15.10)

tOLBdjddj @O BdsSd ®EOtedyr &OMM Mt
BsCd oujd btee®) o 52-MBEE®EBE HiddZz0 (st ?

9SO §j tcPdsg YgetelR z 6 dzts o

ddzj HizjIs tlsdjIsdls! , wulshyf sfds di iz shiisvs o)) dids
CGtoOded Ydzr v, 2@ dafsted W stcdiddtctseo Odedd ff tcOo " 59) yC
Hdzw Sitjw ] dj @Geste bMNCttej dd? #c tc Qdsdsydyf ) H

NdMsSCdy btefstse Odd™ ¢ uifdeits.y j Hipded d3H di'ts fifisdffc s,
¢ dm'adzj smMvw ttOmMydlsde" 2 B lstsH o BB AZOMISJ
Wsttd30 ftsyjHE! fshOctsosets ddzsjcetedtese
or ydmdzdlsj dz' detsc ts ftesyj MO sfted HJ dz¥ Is!
FPHso dzj seotstews hdj kZtcOods dedWw 3z "y olzd R § dzcfiyS) s
EMm¢ e ded 5.4 6 jrrdgvdzy dzd v § ts B difjdrdglsH 2 plg § lsoftshidf@
Mstslsdetsh § dzd | :

b, = - (Ko) 'KJéh, 5.(1)
CH# 1T 2COL Oddidsg dzOMmtseo O dzdzts j e tsteg dzd 4§ .
HdWW jtoj dzydtetse Odad W ¢ B3t tdadjodas  lo j CIss5t90 yc
fsctej " dztsfls w d3.

[ Mdzd dMmMdzj Hse Odad § ¢ Sdzj B0 dath B g dsd'dly’ |
B dzZOMIsd yYOMmlstsls, tw©WOMYJ IsdzOW ts Bz 30 dzdnid,ils § €
tcOmydzj dzv j Ismw dz0 Hoe | (oHMkzSISEtG" : 1) f
HddZOBd yj MEsets ttOMyYjlsO Mbtesdlsmwy o Ho O |
st HipwY sLlOe dMd BsMisd, MewiL o208 dj §jte]d
oLOdBsHj2Mseady YoHMistezClskt. | dv shdse

bydls' 9 0ls! fO©OCljtedmlsdCd ontsHdsct fmj 2 M
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dif sdz' L s smw EMdzsedY Mo dy B)ts dztyf fipls p s dz'y Jo
tjhdls: LOHOYE ttoMmyuyjlso Mmj 2 mMddyd NE K dH Oz
Ctokdzstso sy GMmdatso Odzd j .0 s ¢ Al Ca O dzjQij,ls ddeeH jtf
9 jCbtstcse d &BOdy ¢ w©WOMYJlsdes?2 Mmna j digts d§jts
ss¢ ts, ddde j CHfrOLfioOEls dzO tsB dzOMIs! ts iy dats 9 (
otsLo jHjdzdd € s5lsdgsie @z20,ts B dla2inis? s mitzts o O dzd W
oL jJHjdedd Ctlsdand @GBO,.dL © dzgf dz0@j &Gns A tcd o
sB d&zZOMIs' s dpwB™) &z wf. O visjptds L dzOy O Isfpw 9 j CIstst
MmMEstesmisj 2 d ZmG¢ stej dzd 2 u,(§, swiahn e tolz(l§ ) dodj, ¢ Is Bt
fdted i3 M jded?2,d MmEfpletsthjsde®? B dzOMIsd ids i das o
dmf sdz' L zs Isw Hdzv BetLEZOYj ddy B AZC s, &
Msjfjdvd mMotseBHT . tihjdedy orf f sdzdgw j Isfpw
B ssHtse, GMdseo Odzdz' = 20 B MisGisc Y toff SEjcBJ
d firf)deOL r MCdo O Isqw o W tstod3y

u(t) :%E\J*(W)ei”‘dw, F(t) :%_%F*(W)ei”‘dw, (5.12)

CHYW JFW i Msslse jlsMisof g j C lu@E)ssk &Y dj ¢ f
MfjSlktcOd dF m MeMisOoadvweshda. 1tod {Itd

ol

u'(w) = e dt,  F ()= [ﬁ:(t)e'“’“dt. B.13)

0

RMI sdz' L 59 Odzdl jdzj Kitsdigidgsids HdMCtejIsdL Oyd
Mostoky jeedpMtsdzf j Is MW stcdzsdtetse Ols ZtcOo dzj dzd W
Csdzj BOdzgd?2 o W istedsj

K +KEW =R = Q) £114)
KEW +KEUY =Y =QF +RY 615)

1 HJ KT, KX KK T BdzECd St dzj C Mdzas?2 BOIse
ydMlsCtsmilsj?2 Cksmhilvlzepydd slse j yOs hdj t©OL B
Codif dzj S Mdzr = OB dzdIszH EL dztso "undz@f gzts § d3j © §34fz

35



fited &M jded? updiek 6t Pdadaflzdlep B, kdi BOltedy"r
Hi BfWdtetse OdedY d 34 MASEENBHSE sUmizlcdzs i dz’ -
QiojCltste CHd dzj SMder 7 ORY dedlskH 1§ tod dztsy j da
" i ojSlstste Ctdsf dzj Sde' = OB dzdlskzr 1 ted dzts
sBiMdzsce dzj dzgdzr = oL Gafdx®uzf I Bso dj &3 M M
Fdz0BduiMSdj ROwOClkjtdmsdSd thdtss Oc
HgdzOBd ud MSdm N MbsSEBMis] 2, feweL ™ o 08 ddd
fdted d3dn jded?2 ¢ to@add s gy digj LCdrpsly = O3y dzd sz H
EL zOdR dEm Edztse dzj dzdz’ = oL Od ditsH j 2 fylse o j o3
Kaelug - ug (W] =Ry, 516)
GHK/ W) T BOBLLd YO HddZzOBd Ui MEdr X4 MsEsmMbl@ 6
1Cqddzy 3Osdud MEBJ o LM J ANNds@fiidgzadiEd) (v Qg dsts s JO
or 3¢k ctokzdzs©O tsMmdzso Odzed v .
W stedBzdzdtetseo Odzdz’ j o Isjtedsd dz@n € &Y dzj €
f sHmMstickzC skte
R =R, 6117)
CHYTo0jSltste Ctdsf dzj SMder 7 OB dzdlslzH  jtoj o b
RN Sd L s &.OMEdLE. 1(7). fsLotdvjls faikisd
Hody Jjddw tslsdesmdlis] dz dets € st dzye Yiyde = OdY dzo

KU K O 5(18)
KWL +[KE + KL (U™ = QY + K (WU, (). (5.19)

v 5 ¢ zQUHAas
ug =-(K) KU +(KY) My 8120)

l BHMsOdZ592Z®) 51901 .fLotdw jls MY Steddt
SftjHjdddY So®EfdjShder 7 OB zdlskh §jtcj dj
[KY () + K e = Q¥ W)+ K () . (15.21)
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1 ) KP & -l jlsflsoks h ] ¢tOddyde &

BOltedy® HddzOBd Ui MSdr 3 iMmSamisj2 d ojClst
KY = kD7 - kO (k) Kk , Q¥ =q - kI (KI) Q) (15.22)

) sz GftejHjdjddy MijChktod dr 7 Ml
fjtejdgjn jdd? CctOdoddsfL lzddds®@lsg 2t ) " jiggdivs Is
smsOodve hdj CodfdjChdr 7 O®f ddlszh u @ j s
SftejHjdveElsfws BOJ ZOMdasises.) dzde’ | Meslsdesh
JtesdBsLHSd] o ydmdzj ded v, Mo520)Qided2 3j) fMmH ¥ dzed
o' ftsdzdzgj dz@  mSolststcdes HdzZW COYHEB2 dL Oy, k

154N sted3O tsB dZOMIsd BMdzseo OdzedwY d COJj o

Astod3sz tOfmyjlsdes?2 B dzZOMisd tshdese Odad W

Y d dzOIsj dz' dgs or BdteOls! IOCdd3 BBHGOL 5d3, Ylsts
o ts dzdz. [ dzw dL o j Misdz = ) dZzOMmilstsw h j j o 1o
ftesfzemMCOshdn d k.. CtcOj adr sisfigd@ty g dlzs® s
otsdzdz Isj &3 ded v 4 ., Yj &3 B dzd v § Fetsdz f OH j dad"
shdtseo Odzdw § tso jtcn dibkfk! ¢l { tOdgidigdIsfcd o O ¢
dmlssydzed ¢ tsd3 Eftezednr o tsdzdz, f OHOs M dn dz0
sdes o OdadRvdztstitsd j o Wo dzw jIsfpw L sdz20 CdzlsOCIsO
COyimlsey BBAOMId thHdtseo Odzdw Hwddzwils: ¢ tsd
shdzseo Odzdw § dzslsddzr d t©6OHJEMB, L &z20ydlsj c
fOHjded™ bkftekedn otdds, of ®Qdzdztzd 1BE€ @0OG
sB d&zOMiIs! tshdztso Odedw Y tso jten dzsis! BEHEIS B
fwod dmfsd' Lso0ddd ®&BJbsHO MEzfjwfstdyd
tod Sts5d3d dgH 2z § Ismw i ted dgv Is fsdzso ddzgz MW j ter
Ehdztse dW d3.  Ilsadggilsdidsj'ls  tylsts  fted tihjddd 1
i sdz Lso Odzdj B f jcoatsets dL MY stedBzdzdtstss
smdetso Odzdv yJ dzj MssBtcOL dets dMf sdz L s9 Ols? i
CtcOj o' n Ekfmdzso d?2 ftod d3d dzd Isj dz' dettc OLdzd fytO o JteHC
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5B &ZOMlsd thdse OddY Gy tsky @ws o GxdEaGipzd y @ W L]
cOfMNEOicdo O Bscts o O0tedOdlsO cteOdedydz =t kf

slsBtesh j dzdzts?2 B dzOMilsd s i) dzts ¢ EOfdee{bvg figd@@plsd@® diy i
t=t, +t, 527)

Jwieovw fsMmisOodws h Ov dldalf fode s @Bl d Is

OmMd @3 sslsdud ME sy o' Ml UOMsEtdFdz) gz B
dzts te 3O dzt) dEs df OMOlIstf dal ' et Odzed yy tWOMYJ Isdats?

ZOf tcOo dzj dzgdw = Mo WL Odz l Mmotsleg disMise € bt

M steemistflsdash j dedw &3 [ 7]

' =-bv,, t=-byv,, t? =-byv,, . (B.28)

I B2A)b,=rV,, b=rv, ri § dztsls degsfigflsi M< sStetsMmisd o tsdzc

MHodEe O HAdzv wOMMdBOIstcde O B2 IstsySd ¢ tcOdad
Vftcze OW MsMlsOo dzw & h OW d dzlsa) dzfip Oedztiasfighs

s tod Hsindzw jH dzv M dzkz yOwW , € tsaHOd Loddgj devdzdls fn W dzGect

ftosf steydsdzOdz dets dzj S slstwfers? WEdRS ydd Csisir

() =fo(r)/ () %29)
GH/jDIMS Odzw e dzOW Wk dzS ydw o tej d3j dzd
] Mmotle jlkmseodd g [11], Hdv tftjH]dj

WdSCIsdodets?2 cteOdedyd orf ff sdzdav j Isfyw -di@issp jdsizd
Hy2Msodd MBOdyyms dle@EPciczuy s@tsdzydeits B Is
dzj S slsstots? HsMisOlstsydes B OMgIsYts2 o iz O B § 1§ P dad
12]. v0O¢, 9o [11] dMmf tdw =edeviwdzjOGzrQa@dsdoyy,
[HAZOC s ftsHtsBdz 2 Y BSHABSH daj o tsL dztsy § dateff to bf dzt
tcj L Zdz' SOIsT -G ( dpazisdzy qdzy ¢ d gL ¢ Oded 2 dzd 15
nOtcOCIsjtedMmMisds BOjtcdOdzO Mmdatso Odzedw . 1 s
bjLizd SO yd iy @bgasics @@ H0 [(J ©OL &
sSOCdd3 5B LOL tsER] Mfujstedls! dzOH J Y dets] B tej HJ dzj
CGteOdzed yr tOMyjlsdes?2 B dzOMIsd [ 12 ]ctc O fighOkted i
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5B dZOMIsd Mdse Odzd™ o dzj MStd S5 ©OL Gtoj o
or ftsdzdzj dedd HJdOBdUI MEBE SEBNR] EPdzd[W1 2
COMY sdztsy j dzd W WddSIsdodets?2 ¢ teOdzgf,g! &, (B g H § dz¥
ko()=-s,/u,, S, (N)=-5,/u_, ¢, () =-5.1u,. L.530)

sOdBk SBELOLGA, SCStkftsdds’' ©OMftLjH  dj
slso jyOs h j2 o jClssteky € sHsjode'ddOfs € OC o j dzd
Slsdetsh jdzdw a3 SR sdzj dzls 9 j ClsstcO© dzOf tow ) 4 dzd 3
fso jtendesflsd o kS OLOdds?2 IktsysSj ¢ Mt
fdted d3g M jded?2.

lted dMf sdz L s59-Odaf dgj dls=xidz i~y dztBikH jedz g D W 9 V61
ftoj HMIsOoadzw jIs MsBts?2 dzOB Bt MtsMmtcj HisSlstsYyj dzdz
C tOmMf sdty j dag it 5aR0 figliedd dagfdzts o Odzd W kL dzO .
C i3 sdzj dals T toj OCydd tslsBtotsh j dzdets? ts 5,'dz@ fy Is
COMOls Tz THztzD f tt O 9 dzj dzd W 7 S to jdadjvdeyds I w2 [ ts s e

T"=-1N'- KM, Th=-1lvi- K, TR2=-1lvi2- Klu'2, (15.31)

I B3 yiMmsSmisd dOBttss fokydde Gt
feslsdo sy sdzsy d j ldsh jddvd tej 0syd2 o
Hsf sdzdzd Is jdOfigds® SsB f jtoj By N jdedwv s kS OL Odadz
HidBf W jtese, dMicd LEjdk o HdY OfftsSidd
sftjHjdvslsqw o Mmslse jlsMsodd @ [7].

16 vyjls o dzdw dedw o §H dfts2¢ dzfg o j HzY WH dzts dg,
oHBROd dzdh O

1.6.1 VIRV S o dzd v dzd 2 antsy dets ) tc
Mj2MsMss2 S sMisd cdHtesMsstely j dad 2

sOC BRGASL Odzs 5 0 ffoidf Wzdgg @] sso O M.
oLHj2MisadY dMisd LkzjkmY &jlssH € Bkt
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Odz' IsjtedzOlsdodz s 6 sH R G ©dgq L 8 Odzed jdzv ffuOtg dstiny
or fsdzdzj dedd ©OMYjlsO OMNEOISttds Of k2 fd Ml
Slso j yor hda Mj2MB3dud MEddz EMECtej ddy 3 dzj 4
By dzj 2 cwOddy’ tOMyjlkds? &tdkjldds 2)st6E
dmf sdz! L so Odplzdf | BYf s Q d d . LicOo dzj dzdw™w H o d)
qagj ¥ ls W SLdES)( 1.

10detsdzjj dZjeCt t©jOoddLbkjd 2 &jlssH ky
o SH dzts 2 Mtcj HB2 shdseo Odz dz20 dMf sdz L ts9 Odz
wdHSsMmisd. 1 1 lstsdH jifdibdedorj cHodevts ts B 1 2O d3d  j
Msstelzy j dzdj dMftsd LEIsvY §tedMmtsi HJdzj dadz” §
sls Wsted CdjsOodd? MEsAdy.jddy {[ssd Nd
G dHtSHJ dOd3d UR|, st Is ) oedz Is L Of §HOded jigs ddfE
ftod Mtsj v ddzj dzdemp: BOMM o SHT

R, =- M, (#+W,) . 6(1)
Il smdzy fsHMlsOdeso ¢ d (1.3.1) o (1.2.1)
(M +M )+ B+ Ku=-(M +M,)W,. az2)

1 d dzzdzj o7 § C 3 tsdzinmigls MtssdgOIg tsdyilsro 2 Is (
fited BN Jded?2 tOMfsdztsy jdeder » O ctcOdzdyy MM
9 &zOf Qo dzj dedd destedzsOdzd ¢ ftso jtern desfylsdm, tcO
M)y dls dzgj HJOGtSdzOMz! dgr § { dzj d3 dzls” [ 21] .
1 dzj d3j dzlstseo mMBOIlswg tgmdw ¢ OL Odzdzts 2 dB3j ssHdC
fig 2B ud MEsets tOMyjlso [1].

I &5 11 RRHK. 1.1 . l J HQddg @ B ©Is Bdz' dzd BBJjtds s H T
fsLotdzve hdj MY sted3d tctso Ols BOtcdylz ftodmt
dmMfsdz! L s9 Ols! ECOL Odzdzze ®BOStcd yke HdEzv tLOMA
OdzOdztsc s j ti3j wag g &5 L OHOyYyd B tsftej HJ dzj dad d
d tjhjddjd LOHOUW]d BB tftjH]jdjddd O&Yd
flsj dz¢ d Bl j BO dzj M) d BOJ 3?2 HdHEsMIsd.
ME¢stesmis! d bttt bjfdzo, O jEGUxnJid clsjHdst
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Msslse j sfmise j dzdzts. ] sfistetsj dzd § ftedMmtsj HJdzj
Mdzj Hze h dd3 BBLOL 3. jls@zOw OBMPAsy B@ j iy T
sftej HJ dzj dzad d EmMlsOdzsoadoh j ctsmw tcOMYf tcj H | dz
Ctsdgj ydz j | dzj dzjsdelds’e | shz®@@lsls MO s dzdzjjditelzts dsl
COyd mMsej St ¥Wdydj dzlsO Isjf dztsff tetso tSH dzsfls d
YdHSEBMISd. 10 MotsBtSHMMS?2 (o jtandtsmisd L OH
CtcOded yor B dzOMIsd Y d Hi Sditofmils cp A  FtigdfindzsGe. z € fytff
OB tstc tojN jded?2 LOHOY bjfdsftcse sHdsMIsd.
$ Bdzj-ydigsd3j dzls des gz S sd3f dzj S Mz dddyddtwizjlsmw
tcjh Ojdgr = LOHOY Mo jlsMlsakzjls Ctdzdyj Mise
Z2O0 cte@®dekpidmilstczC ydgj 2 . [z COYHBs2 dL L O
BsHdWdSOydd. J cOMMd3OIstedo O dzgsdz kL dzj
fltef jdzHn S Edzv tcdz" 2 cGtoOdzedyj BB d&ZOMISJ. 1 Sist
SftjHjdvjbshv Codzj ydzsi dzj d3jlasE2 Bd 1v i P fg Tpds
LOHOY bjfdasfteseotsHdtsmMisd fftejHJ dzVv jlsmw teC
CodemlstezC ydJd 2. RMsdz! L soaOdzedy OdOzscdd d
Isj B JcOkztcts?2 Lot dvjls fofistesdlIs! Milstcts ¢
slseo j yof iz j dznd S zdzv tedes sz cte Odzd y4 tsB dzOMisc
ZL d&zO. Cdzj d3j dzlst dBOtedyr dOMM, lse j yoOs h d,
Oy Qo dzj dzed W =, fjtef jdHdSdvtedz » ECOL Odzd
L Oy dzO0  j o d3j dede” », d MmifftgdejLdigshnj@ad 2L @R difmd
L dzOd3d 3y dHSBMIsd d StdmlsttzSydd. 1 tim,lkzd
ftocdojHJdedzOW € GtoOdedyde d3 L dzOB3 § sdemistelz & 1
RMy sdz! L e IsmMw EZtwOodzj dedw Ctsdzj BOdzd?2 € ts5¢
(M + M, )8t B+ Ku=- (M + M, )(1, X +1 ¥ +1, 7). @.3)
1 HJfB, ki BOIstcdyr dBOMM, Hy Bf W dtese Odeduvi
9JCliste kL dztso ' nx,¥ §f jidgfCidmfj2dzd v datse Odzd
GdzsB Odz! dzf = BMJ R d S iogitEHILEO s, dzOf tt Qo dzw s h d A
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tOmMudls 1 r1re "My ®YzHjRMmise dd MmJ 2 Md3d ud MS
o' fsdzdzj &z S OC ) dMisd Lo Oddj dp F)s, OdstOd
dmMf sdz' L s9 Odad j B3 tOL dztsy jdedw tojh jdedw s W
CjLkd O] tjihjddw yOMmisdydes? sl B jzgwi Is |
F dL stcjBEZj BBsets Ctsdzdyjmsea O ddL CtsyoOmists
CdflstezCydd BjL EyjlkO oL Od®Bs®)R)nste@w: fips
9 Wtsttd3l

u=Fp. 6(4)
] sHiMlsOds A B.oB W .1 tcdosHdls € fdMisj B Lkt
(E+m@+bp+Lp=-F (M +M,)(1, % +1 ¥ +1,7), (B.5)

CHE T jHdded ydzOw LEOIsddG®EOd ZOv &OldyOo
e Mmise j dzdzr 7 S tsdzj B Odzd 2,

m=F"MF , b=F'BF. 616)

stszdud Msets L OHOY Is] fsdesy igtzd &k gizks ) Istef], "
"stedidese Ol &Oedyk 1§ tod sty e alzj lsdgds & & jdsO
bL &ese ©B&OMisd 3 duSsfhlsd, ©OMY{sdsyj dd o
SsBiIsdls: , ybkts ftd f§somMistes ddd tojtdjj dgdasl "
" stesOd Mse Mo j dedigjds Qg dep e Gdedf{Wwsmisd o
ftedmMtsd Hddzj dade'mg. RO, oHsEW ms.Y N4, 6 Moz ilsdedive Iz | |
wjhdl! Ittd LMy d, Eeyf@H 0o OF o ¢ ts O dz
fslssSd kjfdv, ftesfsttydsdod d j §siddkim
sB d&ZOfMisd d &OftOo dzj ded™ 3 Mmitle j lshlse myr d
stcjBkjlsMY ©jihdBwHOY kK fiEhkots sHdsmisd, Nt
Eudlsr 90j ds' i Wteds Mmseflse jdeder & Ctsdzj B Odzd 2
wydHCsMisd §slssCd Isjfdko, fsfstydsdod d
Mtsefise jdzdzr 7 CtdzjBOded?2 dzO dzOf te Qo tieffy bigd ™
Msslse jlsMlsaks h i kL &zOS .
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t MEHBECt Oy sdzOw MR j BO fd Y & dadzts & &

t OLtcOBBIsOdzdz" | HBilstsHT d ftesctcORRB dM
Mestcky jdd?2 Mdmlsj ik Isjrddyj MSitsets o HsMA
otLH]j2Mlseadwna, W sl s MB & dzsH g O, ftcj H
YddzjLtsBjIstsdgdzlze CtstetsB yOlskze CtdmistelzC ydse ,
Istsdzh ddets? 1, 5d3. gstsdgj ydaetsi dzj d3j dzls dzOv twOmyJ L
16. 1. 1 dydeww (dzdlsO, Mmilsjde d 1 J tajsCoudsdwds
Yd srtejrabzL dzseor 7 Ctsdzj ydz = { dnjpdsjddslsagfed . H 9 d ¢

Rdzj teyd tsdzdzr j nOtcOCIsjtedmisdSd tc j d3ts dzls dz
MMt Hislstsy dede” Bd BOMMHO B . rd msSsmisd
SHdSEZL dzser 7 § tolzy d dz.

t Ofmyd IsdzOw Mrj 30 kRa CddzsoyO (87 426010 fMisj
Rdzj teyd tsdzdz” J ~nOtcOCIsjtedmMlsdSd oftsHT Eydlsr
B stsH IS d. - dgitsogag] dplsizso v tOMYJ IsdzOv frd BO
dmf sdz! L 59 OdzdzOVY Hdzv § sfMlstetsj ded™w FtedmMtsj HJ
ted M6.2. 1.

43



LOHOYd Isy

J BO

]
]

)

{ dmEzbeRst OMyj lsdOv

a3 Istst

Codzmistelz € y
i 9 te s Py jdzd

dmMf sdz’ L so Odzd j &5 tOL tc OB t5ls O dzdats 2

u

C sdzj B Odzd 2

Slsdesmd Is § gz letsR

]
]

yOMmlstsls fMeMlse j dzdz

p
r

d
Hd dzOdB3d ud MS d o+ dzhdsgzded O .

b ¢ stej dad 2

ftde

s OB dzd Y j
f 5dzlz yJ dzdz"

4

CtsdzsH yO,

mMd W sdzdzts G ts

Mtc] HEB2 .

C tsdzj B Odzd 2

o SH dzts 2
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5 0B Zd8IOMissls’T MiseMmise jdzdzr 7 Ct5df) B Odzd 2 Md¥W sdzdets @ 15

\5di| 1 @oujdd uof | sdj| 1 dOwjddi uyof
uombst y ssud sjL of UOMBY, swnus]ijL o8
1 757432 9,16192 13 21,2366 23,8151
2 8,71887 10,4385 14 21,7446 25,0492
3 9,84701 11,8154 15 22,7784 25,7857
4 101206 | 12,5393 16 232804 | 262141
5 11,3269 14,7942 17 23,3637 26,7741
6 12,7500 14,9265 18 25,0188 28,3005
7 13,5050 15,3805 19 25,2156 28,4584
8 15,5782 18,1559 20 26,1822 29,6263
9 16,4709 20,5730 21 26,5691 29,8589
10 19,204 21,6929 22 26,9649 31,2338
11 19,8736 22,9554 23 27,0980 31,3359
12 20,9740 23,4012 24 27,4988 32,3715

1 O tcd 6).3 f.tcdo j HJ dz L O dMmd di3tsmis d tsls
fitej d&gd N j dedpY dBO KREAHE jtcmr dzv WV ke dzso OV IktsyS 0O)

U,Mm

0,9

0,6

0,3

" ' "
0.0 e e A A 0 A ﬂl

03 Y

I ]

-0,6

0,9

-1,2
0,0 0,6 12 18 R 30 t,c

Py >

t dMze8C) CodmMd diismMisd ©ls otcj d3j dzd Slsdzshgd Is
1T Eyilssd3 aL OddizgsH j 2 Mlsoedw M o SH
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2iBjujBO oLOdEsHj2MsadY ] o GH dt
YOt ftojHfsdkOcO] shwddsj tedesn  wPEM § t

Ctsdzmj tco Olsd o dzts M Is - toj L zdz'-iIs P¥ s & d3diad=frpuQ disdérs G
i dztsls d dz" . ) st Y J otcj d3v TtBj2L]z dAf OB r otddFB
Clzz @ dzo sHBBRtcOdzd dzd " © BBAdZj J 100 3 zO0 6 d
fMdzj Hise Ols j dz! dzts, -H jaDts todtfictdsonQjdadetsy fMtsls s W dad
mMeh jMlse j dzgdesy o dzdwdedy OS] WOSItster, (o
shdetseo Odzedy d § ts6 dztsh glz@edzts iy s oizj @z@ d f dzf) dzis ¥ &3t -
ZCOLOdzgdzr = WOCIkttse d BBEMdzse dzj dzO dzj tsB -
cOmMyJ stse .

l ststets? f SHR BH ¢ tej h j dzd © L OHOY G
GdHEBIS] ~ndzd ud MSE dn Mststelzy j dzd 2 l otHddzs?2
E®o dzj dzdv OCkfmisdyj MSdr SCdzjBOded?2, tslsdptsfy
[20, 22- 32]

2
c2pp- K P=p, &T)

t2

StOjo' W i@z Stedats? GC to@ad H dzizts I aafs o t
2O Mo B SHdE2c § d&pY s - Hasdd

i—s =-r, NQw+w,) dz0O G; (1.63.8)
E:- nd o) - E O] ) 6.9
oo T -als d2O G (6.9)

bs0 O G, 6110)

1 0 EZHOdzj dgdets?2 W dCIsdoe dats? cdp Bl yfizts s idz
Ezseodw, Htejfwisisoks hdj tslsteOy j dzd *ANSXE totk
cj Oz L 5o Ocdzts bk Mdz®o  jil.17) t5 BdfjtaNlsjodd I ls o 2 h j j
ftotsctcOABagys i Mmdse dj z 6.610HKO (fistslse jlsMmise |
Ofmd i3 Istsilsduj M- BA cteOddyd [41,

%EZW%%$ dz0 G, (1.6.11)
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WPp_ P, 1HP 406G, @12)

I em)i (1612) v, i S BtesMmls! ©OMY tishBlddzj azd ¥

w1 f dztslsdets s+ nyidadHdbsEndsdfGE, d HtcsH  d2Od3d yj M its §
dJHddzd ydz" 2 9 jCIstste, dOfwOodzj dzdz" 2 (s ez h
94 CItste EME Bty dzdv (9o MdMmiIsy &3y S BSteH d dzOlIs,
COdzdyr d3dyHEZ IsojwH" @3 tls] azBgBBEYd HsdsH Gitifiy
nOtcOCIsjtedLizjIls §tsecdtsh jded § 1 dzj s td JH J Hioigtg ds
sBtcOBEISC ] tjLikzd IsOkttse edHsOCEMIsd yj MSE d-
RMfsdz LsoOdzedjy BjISSHO Ctsdzj ydg" = 1 dzj d3j
ZtcOo dzj dzd? tSlsdesmdIs| dz! riats [za joADIs SictRs diy CGlatheiestsdac
[32 34]
GP+ DEF+ HP = - 1, LT (#+W,) (1.6.12)
d MmMotslsdesh j dzd v, mMeowL ™ 908 N dj o REMgtst® | € B
HQo dzjpdzd 2
R, =LP. q13)
HlstcC sztc®, 3@t P SOCY] ftOoddzO Wtstcd
foJH]jdzri1 307][.32 sMmdzj HoesH B G.dis)e(Cld.tc @aldzj dzd v
Cso j toH Slejy@mdrg? Mdmisj d3" 9 dad ddad tyd Odz! dats 2
W s tc dilz
Mé#H+ Bidt+ Ku=-M W, + LP . (1.6.14)
LicOo dzj dzad v HEdA2)MN(l6dzf 4 ) (flted 1 Istsdy3 W tsted3d to
9JCIsstetso HOo dzj dzd M da d3jzazlezfats 2 € fis 43 Qudizts s f dzC
f4td i jdad? [zidigsdy] dilsidiglon datsiHisshielju @ mdzt 2 g o ls
vy d fhdzj dzedzOw tcj OdzdL Oydvw toj h 6.1 (16. 1 #J MmldzPdBO dz
O IstkHdtsmlsd, Mo w L Odzdz" | M ¢ tots egtiuUsHsSR By ls
OdzcstcdEa89p [ 34
stejlsd?2 ftsHAatH € tjh jdads L OH Glgd Uit OF
mMestckzy jdd2 M Byt cdHkzfttkzetsets oL O
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dmf sdz' L so Odzdd kZwOodzj ded?2 [ sdso § tcH (g lesjd ity
mdmisd &3 , OC d HdvV23Bwdh]lsd HHghEshsqz [ 6
Nd MsSCsMmMisj 20 iEpd)igsds Y dHEBsMISd ddisb Is
Mtsslse jlsMmiso iz tldpjj teg@idsgr@fidee? MdMmisj 3" , Eudls
NdHEBMIS! ¥ @By d s Blsdsmdlsy dzt des dzj ¢G5 BT IS
Codmafzs Y tod 1 Issd3 ZeOdph gadz™ ktogigl dagsy]
o SHESAteOdzd dzd M § gz ¢t s W stcdlz, OdzOdzts ¢ d Y &
fnd misj o3
Mé#+ Be#t+ Ku = - M W, . 6115)

Il 6IL)M,BdKIT BOItedy"r d&OMM, HJBIWJtetse Odz
Metolkzy szpdzis o1@deHjs - tcOdzd dzd M j] o vy J dzts .

r dzw HdMCtejIsdL Oydd sB dzOMmiIs d YdHEC Mk
tcOL OB BISOdzdz” §j] Hdzv toj N jdzdw delsOH OYs Oj sds dfig
1 dzj d3d dals ' H dzw sB dzOMIsd Y dHSCBMIs]. ] fJte
NdMsSCtsmisd, ke j yorehdr B dOMId YdHSESBMIs
nOtcOCIsjtedmMisdSd BOLjtedOdztses M Oz d¢3d L d&zO
L 2Oy defv 83 d Yd j dzls© 1 2OmMMsdz®) d IstcjBlzj 3"
dmMftsdz L soaOdzedd EZCOLOdzdzEe s ftSHRBHO o tsL dzd ¢
Ms MHoedceter &3 HJWBSttdRZOYdw ddd f OtcOL dlIsdz n
HyWtsted3Oydd . Clsts HtsMisd e O] Isfi§w telg @ Szdyd dfc ts
dqdzlsj ctcdtetso Oded W ftod foMmistetsjdzedd d3OIstedy
dzj Mtso d3j Mlsdz" » Wsteds Fjtej i3 jdzd2  dMm<dze
ZOf ted o34 to, M dmfsd? L so O2WAIP B 37 ESis O tc O ig!
dimMmdz] Hise Odzd 2 Ok S OB &GOy dzts i bz dmf sdz? L s9 O
tcOL OB BISOdzdz" = HdzW tojh jdzd¥v LOHOY Isjtstedd
sB d&zOMiIsd X dH S s8ybdft RdDCL, kas@atfo6 ,§ Istcj n d3J tc dz
tcj Hzydtctso Odzdz" d3 gqdzlsj ctedtetso Odzed j d3 dz' o v fristt
f4ted d3j h j dad 2. rdzv  fsizeyd dzdvw HtsMIsOIs s ydats
CcdHicskzZftckesets oL OdBBHj2Misadw toj C5d3j dzgH Iz ]
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l ZOMMEsdz® dzj Bwjde "dj 0, 4995. 1td Lt
o J dzd yd dz@ tsBlidgvizddtpe@sls dysH zl [ 33] Hdzw  dESH
dmMfsdz L Sd&z@des92 Q Istcj -~ dgj teder J + dzj d&3j dals' .

{ Mdzd oL OdddisH j2Mmlsedj M MYdHCMIs! & to ¢
dzf Y d BBOJ Bs2 3 dH ¢ ©MIs & s Oolsitg dzdfid ) Islzlj ds 5 H@EZY
sftc HJuzf tizd tlzd BOJ Is W sted3lz

(M +M,,)é + B, + Ku, =- (M>+M, )W, @.16)

( Mdzd Hdzw BSfdMOddwY HodyJjddw B EOMIS
(16. 12) Bldetsmdlsj dz2 dzts 9 | € Is ts t8Odzj HIG) ocHRHHRRf?  fept:
NdMlsj 30 EwOodzj ded?2 d3j ssH O fifiz § if s sadds®d ¢ |

M5 + B, + Ku, =- M* Wy +LP, 6117)

GH +DE +HP, =- 7 LT (8 +W,) 6118)

{t Mdzd Hdzvw SfIdMOddw HodxJ ddw B dZOMIS
¢ o fjwjBihjddyn, oLOddsHj2Mbsod] M
fBlsHO [ OCkOd O, It MdMmlsj B0 bkicOo daj dzd,?
ftodded 3OJ s W stc 3Lz

M+ B+ Ku =- M S W, @.19)

Il 619)M,BdK I &B3OItedyr dOMM, H] BT W Jtotse Odz
Mststeky i ddzse OdedgH S5 tcOded dzd M jM° & Q5 tzt GO
Wstcdzdtetso OdzdzOW dL B dzsCtse dBBOIsted yr d dz30 figlg
EyjlO BOtedy dBOMM 1 dzj d3j delstseo tsfydatse Odad v .

162vyjls fsedzsh jdedw { dzgjteedd Hddztsd3 ot

VLEOL Odedz" | ot otsr 2020 MAIdis.Is toj @alzd Wwd j[ 6dz

BI Is! Zylsj dzts dzd B ts dzj MG sdz € d dzd ( dzd d3d de,
ftselslsmise z¥ h ddd L dOuj dzdd’ B3ds Is df jdas@edatsdids d ) 4

HGOf OL sdzk yOfmlstsls bitkedn &sHzd At dais
B HEEZY BSHEGG dnHOEHEHON dydj ds.0 v Qipldd) s dz® dzd
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ZOdtstse dzi Eyuydlsr o Oj Isfw - tzd 3§ dzisdze & s & O bipy
15 df Mysmtsedtsils! HjBfY dtese Ol Ctsdzj B Od
u&J@&%a CtcOj otsd3 Gz Bztsoddd] c(telOdzdyj o SH'
s s detsmils! dzOdesMmMise Hj  BYW Jteseo Ols! G tsdzj B
ddzdR. vV C OL Odzdz" j f OtcOd3j Ister sftcj HJ dzw & Isfyw
nOKOCIsjtedmisds thmdse Odzdw ( ddzd Mdzsw MOH S

azﬂ" R:1+_a: fSV , 1620)
R+1 l1-a r\V,
Vz\//s+2es =\/E - n) :\/2@(1-/7) v, = [ 16.21)
re r +n)1- 2n) r(1- 2n) I
I 1620, 1621) a - SwWdydj dzs tslsteOy jdzdw,

ORYf dzdlskH  ©lstcOY j dadats 2 d f§OHOsN |2 o 5 dz
fitefjdHdSdzvicdts o jten disiisdr,dteL H jddddy | d
f eslsdsfisd d MCswshsd tOnY] toksilsdeo daj dee ¥ j
f deslsdsmiedsnEd NEOMNT tsMistcOdzj dzdW o sdzdz fyy O
s &Odshmss, ftod i &Odduydd). | HO
r,=10° S G ¥ \Q3=1438 o3¢, /,,=2068f 1} ©. | dzOyjdzdj & BYRHAYT PC
ftode dzdy j dede’ 5 Mosisdsh j dd™ &5d ( LOH jifyes wdzjdzC
dzd yOfMkstskO oatLHj2fisodw)

1 _ 1-a
R 1.6.22)

[ dag-1, ®=; CLOipgfEOSH ZOY (o jon dasflss |
o dzz Istoj dzdzj | 1slsac@y jfhs| g s dzalz® dzff s dzdzts fyls © 5 f 5 ¢ d
[ fdze=1, RS + & COdgf PSS OW;, ddsjdl dBjiMmbkts
slstcOy J dzd § .

50



2uj2MBdUi M) BISEowO? sdd oo Odzd
Jug Hzv Elstsydz] dzdv R OtOCIsjtedmisds MmJ

] Nstle jIsfipledd  dzdity dsq ) Ip .01 3 FnIshn.ls:
Mj2Mesdsedyj S d2 gy dzj HE o @dzeth{ dzj tc j Is d
ftcjHEMEOdo Oj kMW ! lsOf dzOY tyj &S O fmj 2 f

10 ftojHoOdlsjd dF 7 1 OfOF tyjdSd {§t
02 tsdzd s o Oded ™ ([ut) sftcjHjdw,lsfw dzts
Mistesdlsj dz Mlseo O spmia j SNO stz dzdj JMSSHdz
bujtsd ©jecdtsdOd d'n d &jhmsd & Mj?2mds
tcOMmYf sdzsy J dedw | v o .

456 dzQhdetef s sH dZOW  fj 2 Mdsd ydetsmils! Hdzv | €
Hobh bisods?2 Mji2MEBdujMEEEY pdssRl2Misd ROL
2) ) fcolttYjdsmis:s 1 ©OL o 1000 ddd
d 2B ydesmisd ¢ MejHdzdd3 ¢ jolzdzisQaz] daf J B
Mj2MBdujMSitsets K®IStowO2sddiess Odzd™ (uf 1)
mMd2mMig g otLH]J2Mlse 2, EMlsOdztso dzj dzdz" § 1§ 5
L d&zOyd ded v o3d dmer SH dzts 2 My 2MmMdsd ydesmis d, i ts
ftod dzd &30 B2 WO dets? dested3OIsd o dets?2 M[L]2 Md3d yc

10 MmdzjHkeEnhda 1150 0n tsyj deflsdd fpdr 2Affrisdgi
fd 2 MdB3d ud M¢ s Bd ¢ te s te O 2 sy fiteldsCo @D dzdinjls te % g jt dr
SftejHjdvelshw tOMmud Isde" § md 2MdBdud Ms d4d
Md2MBsmMss2CmMisd ftcd BBtMmMdso Odzedd ftetsj S IsC

| &OMmlsswh jd& OLHJj & dnfsd [456M@.d" d il
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2.1 [Bh ] Istcj B tso Oded W ¢ ftotso j H
Md2Mddyj MSsiiz BISCtestcO sdzd totso Odzd ©

] Mmesle jlsmlsodd M fodsyjddYdd sl 14,
steOmdzj o' 7 dastedzsOldodyr 7 HBCLd3j delstse, d3j Ist
OB, of § sds®g B dgdey J diglsiyizg uJ MEdrm dL ™ ME
tcOL di3j N jdedw cdHtetst dgjtecjIsduyud mMSdr B jCIsts
CEkf dzj SMO ©Oe&l o MsMsOsj Mj2MEsdsedy.
sYyjdsS Mj2MBdyui MSdn otLHj2fmised?.

[Bh j2 LOHOYjBCt] BHGBEREDOT sdzd ttso Oded W
odzdw dzd™w &jflsdey 7 d &sSCOd d B cjsdsedyuy i
fd 2B ud MSd2 W8N JCIs, oj dzdyddlz jet
Mstesdlsjdz Mlsa © |1 S M Eyjbtsd ¢ j sBsLbicdise
odzdwdedw tojdz WO & MsdesmMisd d Elstsydad ded J
mMyd2mMdsdyd MSdes otLHJ2MIsead?2.

211 [Mdzsoder §J LOHOYd Mj2MBduj NSt
jHddMso s fsHoBHEBD § &8 tjh jded

[BhNdj ftodztsy j dad W

[ 5H j dz Mi2MBdsctczdzlssor o Is tizdgdrfs)o d 25 O t§ @&
sMmtse § dzgdetsisd fHtetswodzj dedw M 2fd3d yud MEtsegts o
f dztsh OH C § ) LOoadMmddsmisd s d3j Misdz" = d ¢

bizseo d2. Jtod ©OL©OBRIS] &BsHjdd dLEZyos
Msfls 0o OF Iz@dizls® Gdzd W Y sty IS dpits Higass 2 Mise O
sfdzetseo Odad v , o C dzs yow syjdeCkz fslsj dydOdzO

JtejHBjsOdd COtksdtese Oz dsckls wodwis! fi
fso jhdesiisd Sttej ddy 7 St djhkisiy BOj kg
LOLG odzr B i " j dad 2.
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1 0OLBe" &3 S dzOMMdW de Oydededzr d©gd f OtcOd3j |
Eyomlse O MmMistetsdlsj dz Mlso © J vue WwWodwe Ismw:
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o dzd W ded v 3 Mis dat jts dftsla)  alg]j flpSdafsn , ¢ j sdREstel s dzts @
tjicdmseOoydy ®wJCEsmj 2 shsej dds OF &ki®2
Md2MdBBdyd MEs2 OCIsdoe desfls: ¢, lsdzd yojlsmw s
Il ffmMdzijHded)] cetHr hdusits] OMftetsMmisteOc

sBtOBEISSd LOfdMy?2 BdStesmy 2 M3, ftoj HdztsSY J
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(Nakamura 19 8 9)HVSREIW.Bisd 1 ssds ©jcdmistedls Isf

Csdzj B Odzd 2 . H f sd3tsh + & sBtcOBtSISC LOYd
M JSlstcOdzr dg" | OB dzd sz H T Ho za N-& Itc H-W)ts dzlg[C
9JtlsdC Odz dets 2 CsBf sdaj dzls ' . tdLidz IsOIsT

CrtedL s dzB O dgl tet@)dzlsy of j 6\ S B @mA M BE Rl &

1

ee()+ SBul1)

V= 8
[ Odzj J f SHVHtcdotst@ ] H j dzv & Isfyw H 8 d3d dzO dzls dz' |
sldzsdlsj oz d | Ol dedlskrdzy | bkiesodd S sdzjs
B3 Ctotsmj 2 Mdpd@y IO ofglzdls j stej Isd ud MS ddi3d tOMmy,
st 65 CHEBY’¢lsjted & §EECLEOBBOE. R A& G
COMmyY lsdy | dstsH | dzd bsdh  cobdsse J f stk

2.2.5 CdzjSlstetstcOL O jJHBBYde §j dMMmdzj Hise O

Cdzj ClstetstceOL 0 j His Yl Wjls dyj Isysmis @y s ¥ dzy d dej
tcOBSls §ftod of ff sdzagjjdzdlalsc d ugy bz dzthy) j &3¢ d o
1: 5000, Its jMmMis! o d&BOMMIsOBOR [ 1.

[ Olsj ted Odz 1 dzj SlstestcOL 8 j HiSYdz n d mmdzj H
fd 2B Ui MS s B3d < testc 0 5 dedstl s ef Qipbtdsde, d3 Odsad b Hidts
o Mdzsy dets?2 -qf jddy detslgf dodlgs C 52 B MisOdese € | ¢
syjdzC 0 Mj2MdBstcectckzdzlstsor 7 EfmMdzse d 2.

1tcOCIsd ¢ O ftetso j HJ dedW 1 dzj ClstctstcOL 9
BJCtostcO2 sddictso Odzedd € 0L OdzO, Yls s Higoatzd
HisY tsdzdzd Is - H Odzdz" | s Mj2Mmd3dyd MEdn Mo ts2 f
O i3 dzd lsuzCHilisEs Is dzf fitclHOIYdz = WikdC yd?2
st j dedets o Eidztse dw A tcOMY tetsMistc Odzj dad W
My jydWdyjmMeédrs ctokzdzstso .

VMisOdztse dzj dayd sCaslistgj ddjow L d dgdyHEZ ME s
Md2Mmi3dud MSda oBdzd (sMsejddes §6¢J ) Ydzs
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Slsdzetsh Jdzd j B3 BOC Md d3Odz! dzr = OB dzdlskH, f sdziz
ftod L Jjdgdzj stewfmjdedwa  oLter ©0n. { dzj QOtids g
M tcsilsd o dzj dzd Ydlséts HIWWJjtjdydelzs smw
ftcOSCIsdyd MSd dzj teOL dzd yOj 3" J fs MC e
OL dzd yo4j 3" § 5 BOSC MJARFGG! di jd? Toeff wigdfistizdh~0 df
9 J ydeszj teL dz' ¢ ' deslp dzlsHzm CBEfdgj MEC ] Msfteslsd
f OOl stesdz, fsLotdveshdd3 mnOOCIsjtcdL s Ols
10 shdtse Odzdd M smisOo dzj dzdv d OdzOdzd L
gft HAY ©OLd ~ ©O2Bdss bkMisOdzse dzj disy AHPIES
Ctozdzlstse ko j toj dedets OaztsHOd ddis wzdnusy deds Isid de@zy Lk
dL o j Mis dzts, 1 dzj Cotostf totso tSH datsfyls ¢ weo dzw j Isfy
f OtcOd3j stesds d By Jjls B'Is! dqdzHJC Olststetsdz o 5+
1 OHOUd, tjhojdj (pnifsoweyte Odedpysitlasiides
dL " S OdzfflA050#] \PMlsd® yYJj dzsd3 Mtsec d&zOMmze Ismw |
BICtotstcO2 sdzd totso Oded W , Yylsts tBEzMdzOs dzd o Oj Is
dmf sdz' L s Odzgd™w dBEOIsjted Odztsea 1 dzj € Is tc s © @ is aizfs !
90Oy des?2 HdAzW wff WwWodzwjlfmw COlsO cdzze ddz ¢
CslsteOv, C0OSC ftwOQoaddzts, MMmlsOo dzv jIsmw H dzw
d dzd 1:5000. [ O dzdzOW COtlsO® MMmisOo dzv j Is M
1L dzj SlstestcOLBtgdSid , ZEBORMz! dz28 » d BOdzsL OlstcOls
ofuvy) .
utsmMisOe d ftdd3ij dzj deadj B34 IstsH EHj ~idalzjdASIS tef
ftcdj d&3f HtosdLoBHMISa O tOBEKSIS toj ¢cdzOd3j dzlsd tclz ©
- C¢RdMEzSYydY 5 1 dzj ClstestcOL O jHE je, |
- wl -1059 7 yWvmilsicl tcOo d dzO ftoesdL @9 sH M
dmmdzj Hise Odzd 2 €
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23 dtjHMlse O toj OdzdL Oyd d tOMmyJ Isdz’ ~
f OO stese MJjAMdIdud MEdr oaBLHJ2IMIsa d2

lted Mj2Mdiadyd MSsd3 BJS testc O tsdzd te sb Odid & L
dMmf sdz’ L 5o Glsdzty @ POmEH ", tsfdzts o Odzdz" | dzO
COMf esMisteOdz) dzd¥ My 2MB Uy MEdr oBdzdz U
mMEh iMmsoks hdd3 CtsBBf! silsjtcdzr B3 f tes6 tc O BZAZO 3.
(Bt »  @SH] ez sMY dfesyphhndapheygn
Bdzts ¢ s dzts 2 dzlz © Mtcj H Iz i) Cstod L sdzls Odz! dz" d3q
L OHO9o O] dzgze o god Hj MECBILGjAs fiflsdatze h d d3d ~ Ots C
mMetstesMmMisd Mj2mdsduyi MSdr o ts5dzdg, o Bdz " dds
f zslsdafs®isOzj Ister HJj BT W Jteso Odzgdw (L Olslzr Odzd v
Cei WWdydJ dzsts o Hy Bf W dtese Oded W (L Olskzr Odac
HiWwBEBOYdd) .

Il ¢COoOyj mise j 9mnHdEBGEt Mde OO dz2O0 ¢ teO!
LOHO9 Ols’ i B = OX @Sy O h ®f d ¢ Oted3ssdzd yd ME
s tc jjdzgzes? OBy dzdIslzH 52, ddzd 0O¢Cfj dzj tetsc tc O d3¢
f sdzlz yj dzdzO% My ff sd3tsh jlstts ofy fHjdayd Crpl! Qi ndztas@sin s )
dimmdzj Hse Odzd?2 6 VR, ddzd ¢ SH BB tcOdddPdrts add
(I8 BOcddlskzHj, cdityj destcOdz’ desZz tc OMMis 5w

J mMdzz 4O j Mzsy dets f sMistetsj dzdets?2 Mtej HT
fpdztsy dzr &3 ftsHL j B 3 d Y tso jjsFk dze figldzodzly  jodz'e
Motslseo jlsMisoakze hdd3 HlosectcOdBOWRMNEEOQL tc @y i@
1 dzj o3 dzlstso .

b i3y dzd Istg@ fiidssts Is dzr nOtcOCIsjtedMmisd - dzts ff ¥y ks
stsdzh d ctkzdzlstse d f gsdg'Ha M3 szt 9 ¢ ditteddinlay B '
L OHOdzdWwW d3tsH jdzd Mstetsj dzdV ctokdzlstso 82 Istsdzh ¢
o COyjMmbe] ontHdets Mdc dzOdzO, dzj MisOydtsd
ZOftcd d3d te, 5 JtosctcOBBI, ©OL tcOB 5KAdzdEsRM L
stsdzeS smdzsdMmis™ 7 Mtcd H ted o JtelsdC Odz' EzfsddsV)] dzc
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dCMj dzj csctcOBAdIsECd 5 v k8 s dzhed) Bsclzls B
dL o j Misdets?2 BsH | df dztedidfdsdia 2ts dds t©d dizts 6 to 2z dzls ts o
9nBBHMBE MdedzOdzk ftod o tols JSHOR dizdads o) H jl
f sz esMmMistcOdzMiso © s wWHE dLojMmilsdyr n € tsd3f
1 Od B @il tc tgdpdz'tcdddiz W o dzw 8 Isfqw : § oG tc O 33"
( SHAKERBHH g W d SSEAKE (SchnabelP. B., LysmerJ.; SeedH. B., SHAKE: a
computerprogramfor earthquakeesponsenalysison horizontally layeredsites Report
no. EERC 72-12. Berkeley Earthquake Engineering Research Center, University o
California, 1972), EERA (Bardet, J. P., Ichii, K., and Lin, C. H., 2000, EERA: A
Computer program for Equivalefibear Earthquake site Response Analysis of jtey

soil deposits, Department of Civil nineering, University of Southern California;

http://www.ce.memphis.edu/7137/eera.jjtm SHAKE-91

(http://nisee.berkeley.edu/elibrary/Software/SHAKE9QDZIP ShakEdit (Gustavo A.
Ordonez), SHAKE2000 hitp://www.shake2000.com ShakeBoreholes
(http://www.itcnl/research/products/shakeboreholes,asp ProShake

(http://www.proshake.coryy NERA (Bardet J. P., Tobita T., 2001, NERA: A computer
program for nonlinear earthquake site response analyses of layered soil deposits. Tech
Report. University of SoutherrCalifornia) d ff tcts ¢ tc QA dzj DdOcEAH 1
[ Y B2 daj e Odz®Is OC ¥ 1B 2 d dojts ¢ tc Qfdields ¢ tc @ dzdgd®ISIM, EXSIM,
SITEAMP  (http://www.daveboore.com/software_online.ntml |1 O dzc Q@SEID
(http://www.gfz-potsdam.de/en/section/physiosearthquakesindvolcanoes/data
productsservices/downloadsoftware/) H t$.

lted otsLHj2Mbsoadwr d&BOds?2 dd mMtj Hdzj 2 d dzk
67 BOdzdtsse ) 1 CodoOdzj dalsdz” 2  dzd dzj 2Ldz" P to dOadEOH
BdzdL Cddz tjL kzdz IsOIsOd3. lted Mddzr dz" ~ o SLt
ftotsweodzwe Isiw dzj dzd dzj 2 eg'dgd ddd ints? fRIs oc Qe z flzls ig g O o
ftcdosHWwWIls ¢ dL d3J dzgj dzeds OBy dzdlslzw otsLHJ2MIs
ots odzzlstc] Bzdzfhio j s yYyYgoO e kzls MmEkh j Mise j dedes &
1 CodoOdzj dzlsdesdz OdzOdzd L § .
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[ sekzls B' Is dmf sdz’ L s Odz ¢ s 3 jlssOIs
Mddzlsj L Jtctseo Odadz = OCMmjdzj tesctcOBRBE s L OH C
ftosetcOBBO ¢ AGAe) , O IsO¢ 3 { dz@fctsd dgoudzd3"
cacfmel é Al RRuSkZYjdej dzf s . ( L OtclzB j 3 dz" §
PSEQ&N , Tomas F . Bl ake), fsLotsdzwe h dj 1
LOHOdzdzr d3 Bideso dz" &3 R~ OtcOCIsjtedMmisd s Odz: HBOEC
fjtedtHEZ, i totisiiplasizy o l4s joajz'B d2 dzd 2 d WEZdC ydd
OB dzdlszH dse s kZtetsodw (It JMmls!, 5 ¥stedid
nOtOSCIsjtedMmMlsdSd dBtsckzls B'ils! osdkzyjd
BOGded IslzH " L j dgdzj IsteW fj ded W, cofff @ ytfj slasdedpAl diz
dzj S slstster &3 Htezdaddzs f OtcOd3]j Istec O 3.

Rfn BSHAOY JdyBisa@tedOdd) j dnfsda Lizj
OCMmj dzj tots@ tc ©d3a3, My jStetso ted OCydd d H te
Md2MMd3dyj MSdr eBLHj2Mlsad?2 C0OC o  ydddised
f sHMisddzOs hdr st ) dzj sB - Sjod B dEOLAQPte G
Yyofmilsd L OHOddw ¥Wistodsr Ctsdzj BOdzd 2 dz20 6 tc O dac
Mslse jIsMisease Ols! & Mlis @tsdsdr d dzd i d dets ta di5@ iz iz @

sO¢ d ddzmistclzd3j dels Qdz! das @ ) wlzjldsdis H2™  dgijfls s H
OdzOdzd L | fdted HOBYde = WEZdC yd?2 Glolzdzlsts o
dfima tsH dz" A dedgpytsideigjctafdzs) M S d - Mj2MBsSEOL 9 ] HE
Htczedr HOdzdzr 7 s fisjteQdadfg] Md d & d C PL®C Is j
stsdzh ifyOMmils ¢ O d tcOMyJ Is dzts 2 OCMmj dzj tots@ tc O A3
dimMmdzj Hiso OdzfRR e 5 dgOH e OO0 dzj dz dzO toj " j dedij
tcOMMmydlsOls fJtcj HOIstsydz § WiEZdeS ydd fmdzts d |
sCOdzr dzr | My JiCilster tj OCydd ¢ wliipdaRisdedse ¢ ts(
HdzZw dsHjdzj 2 MesjddY d MmMeat2Mmlss ctolzdzlsts:
L tsdz' Eyomls¢ O, d ttO2dditse Ols fts 1Lilsdd3
cdHtes! dzgj G jIsdyj MStsets tsBI jJ C IO,
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) sdzzyj dede’ j] HOdzdrr j] 5 dsCOd d2f 5 deiy
CtsdzjBOdzd?2 CtokdzZs® d MyjChkteon tjocydd,
sldzsfmdlsjd d@ 7 fedteoh jddvr fj2hmddyj NS s:
fsfstesj ddY SOkl wft o dLsdddd": §tdtO
TOLOSCIsjtedL s h g8 f)jndfy dabijsi S k4O dyf ddg jsdzH 2
¢ tsdzj B Odzq 2

24 stOls¢ d? sSBL tSts fted d3sd dzd dzssMmis d C
BIS et sddtetso Oded ™

rdzv Mmj2fMmaisdyj M sets BRI testc O sded tetso O dad v
Bl JCIstso dmyfsd! L 25 Ismw ¢ agy d iy Isdals dzts
sd stedsdudmMedd), BOEC d +SMYJted dsd dals ©Odz' -de
Md2MBsezsedud MSdna d cisvdLrdudmMéda (M 2M
cOMYf esMistc Odze dedz” d@3d o t siMimdd d3j IssH O
tOfmud sde" 4 Bd SBH2 HBIUIME B st5iH MBS sMisj 2 d
nOBOCIsjtedMmisdS MjHur, d ddmblzdgj dsod' dz
SHdtsd Bj dzdzr 7 B Yy MsOdeydtsdedz’ 7 ORY dzd sz H dz'
Slsdzsdls j dz' dzs dztseor 2 RBjlssH B N ¢ i tsdzj dzls
MY § Clstc GMsderdish | dzad 2 HVER] dfjddsisrizj IstsH 1 OC Oz

241 [ jbtH dedpsiddscdas MSdR OdzOdsc d 2

ljtor dd d3j ssHisds Mj2Mdsdyj MSsets BJCtetsts
ddey J deg etz e d yd M< d A OO dzts e d 2, ts fr) dzts © O-dzdz
¢ j sdzsEMe d o, cdHtesG jsdzsedujmMSdae d d3jteL
dzOB dz H Qo M d i3 MW  BOCtesMi2MBd U MEJBd + ¥ W
L j d@gdzj Istew fyj dzd 2 d teBtBh jddd +{IdnA s ls dzts h
sBBN j ded 2, Zydlsr e Os hdn o fohdzpOdagz? j ,0 j
sOBdZd yo© 1 ¢f OMyd sdzOwW MmJ 2 md3d ydetsmlis!' f dztsh
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HdzW cdHietslsjrndzdyuj BOdEzd sty § tekPHhuyl IsdzOw
Mostelzy j ddw e .

} od d3j dzj dzd J B4 Is 5 HdDj 15 dztq elzf Y A e qizts O de
ftcj Ho Otcd Is j2ds deftdactst® O dzdW CGlolzdzlsts o f dztsh OH S d
HitsB totsls dalz & shdats o kz H dzw f dzOdzd tcts 0 O dzd W d
ddzmistcz d3j dzls Odz dgr = dgOB dz¥ H j dzd 2 H dzvi tfygLdejRdz
dzj LOodMmddsr &3 tsBOL BB SCtdstcsdzdtctss DC o @l dz
toj L zdz! sSOIsse ddzMmistclz dzj dzls Odz! dz" = dzOB dz¥ H j dzd 3
[ sMmistsd dzmlils e O:

T dej btejBlzjls foddyj dzj dedv MY Jjyqdodz dzr =~ (d
B ssHtse dMidzj Hsea Odzd?2, dMitsd LEj k- stsd
Gitsdzsedyui M&dr dL ™ ME Oded 2, adz]tsififsdatalsdpt=ins, |
MCoO)yddz (f sdzOcOj &3, Yt cdzze ddzO® dmMmdzj
B4 dz' "j 10 d3jlstetso) ;

1 &dsckzls B"Is! dMftsdz L so Odgr HOdzdzr | tOL dz
dL " MC Oded?2 f(tetsh dzr 7 dzj Is;

T ifsLotsdzv jils HisMIsOItsydzs BT Mistets § sdzz yd Is!
Md 2 MR RBJCtoscO2tsddtctso Odzedw dz B2
sn o OyJ dedzts 2 -6 dppizisdzdmdetn € dd3d dL ™ ME Odzd v d3c

T sz yj dgdzOwY Ma j BO w1t Lo dv jls § dzOdz
GitsWdLdudmMédns d Mi2MmMiBsdzscdui Médn dzOB

1 JHEBMIOISE d:

1 sBtcOB BIsC Iz -df jddsy dtsizg foulgsm S d - BOIs j ted Odzso
OQolssB@BOIsdL Jicso Ols ;

THjlOdz detsfls: d dBOMhIsOB Mrjdd wft 1§ tsdzd
ddzy j def pzs e d yj MSdr HOdzdz = ;

T fsmMistesj dzdzgOY Mo j BO wft dagj dgifMmils ded ¢ OC
o tsL ddtsy dz' » € tsdejde i) jiddd™ AL, j Gt Odzed yr Lt
dzj dppeler , © BBz hddzmlse j MzEyoOj o desmwis

80



TOEOCIjte. lwjyH] oMmjct, 1kt lsdshdls

CObietsted? s Mj2MBBdUud MEdd3 Mo 52 Miswedd ds
¢ Olsj ¢ wigfim). (|

24. 2 { O u3flddes uy NS di-bdcePhdubsiEsSd] &

[jltsH Mj2aMd3dyimSdr xJjMmMsSsmisj
stcOHdyd tsdzdz 2 ) tcts i g 2 M) &3ts Gzts Afflay JJ fiols, weXdzts
g 2mMaisd wj MS dn ¥dMs¢smisj 2 B' dz sfMdzts o c
B Sis 02 sdzd tetso Odzd W (aft) sjttedlststed 2 Gt
Mistetsdlsj dz' Mlso © o Isjyjdedy daj MSEtsdz Sdn  HJj-
esMd2MEddi3d Mistetsdls dz! @&6d3dd dptBIydzO6BE¢] toBH 1S
sBdzso dzj dzgd v SCtlstste’ & HOo dzts ktdpyltsee flatsdtzOO H j Kot
BOds! SOy detsets  CokfOCldtsets fMistetsdlsj dz fi
weo dzws [sfw  BOZOW Gdzkedddesflst EyjlO Mt
CtcO2 dzj MdzOBOW d dzj zHBodzjlsestedlsj dz' dzOW
RO OSIHFedjs? fdsd yj MSdn StdzjsOdzd?2 d BOLJ
G stod L tsdEsHOMR taligH dzes?2 MdzsdMists?2 Mmcj H® B & M€
fsmistsw dzdz" d3 ME stesMisde’ d3 G dzzs ddzde” o5 tcOL o L ¢

[ sistsd dzMmlise O:
I EHnsodzj sotstew jIs IstejBBSo Odzdw dz ctsfpt S M j tels
feijnfdmOdets tesMMd2 M ddd Mistetsdlsj dz' dz' di3d
T ftesMisO" SBicOBBISCO HOdzdz" n, fSHHOBEMNQOWT
1 slsdesmdIlsj dz' dets RBOdz" | IStckzHtsL OlsteOIlsr d Mls
Tetd "ts2 dimststedud MEd2 tsfrls §teddj daj dad ™
d B@BOdztsi SOy datsfglse Alstetsd s j dz

1JHBMISOSd d MmMdztsy detsmis d :
Tfteddsj daj dedd ftejHf dMOdes EMisOtj o" dBd tot
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I BOZOVW dsteiBOIlsdo dzOW ¢ dzzB d dzdzsfyls: Eyj s O
(10 d3), uybt tsctOdduyudesOjls MW jttk { tcddj
sB dzOMis: s Ok Mis@si Mj2MMdedyj MSdn Ctsdzj B O
ftesjSClditso OdzdW Rdese 5L SOy de' 7 d ftoslswy
1 CtO2dzj M&zOBOW d dzj zHBo dzjlso stedlsj dzt dzOW
nOtOCIjtedMmisds Mj2Mmddyj MSdr S tsdzj B Oded 2
TBOLdEse Odzd j 20 [k { tofipls t§ Mzdhtptd | Higts HTj dagj LGk
Ctstod L tsdzls Qez' dr & Hfiptigisdsty dzdz' o3 M stesis dz o3
cOL to] L S5d3;
To tOMyjldts?2 MRjdj SOYH'T 2 tOMyjlsdr 2
fMsmjHdde EyOmiksStes ckdstssts? Itdh d, ¢
SH dets to thdzstE(Miss?2 Mtej HT M Mdzcwdd BJ L Gt
1 deJ S stetej Slsdesmils: Jtoddzj dai degdw 3 stsH O dzO
ftosMistcOdzMise J dede” A3 MS stesMisdzer &3 d f dzisls dzts
kts jfls! o MEyoOws Moty dsecst d&ss Od dsc
st dzd v ;
1 dzj fted ctsH dzsfyls! d3j StSHO HdzW w[t f dzsh OHE
cjdz jWsdE dsj Misdetslisd .
vOCdB tsBOL BB, dBilssH Mi2MBdud MSda x4
BOds! SOy detsets d StBRfOCkdsets fMistesdlsj dz f
f dztsh OHS ORBE shdr dnftsj dzr jWisdE B flsdeslsd, 1
MeBEttedL sdzs Oz dets L Oczj ¢ O h B Mazsw B t5M)C
Cltsls dgjlstsH dsyjls Brls! tslsjiRO ftf s Is I iy 5 otz
BsHjdj?2 cokzdstseots?2 Istsdhd Hts Bdgd ¥ B OE tizk
Jethtcd oz dzj dzd | o Mtsotcj d@3gj dzdesd3 GO HOdzMC 5
BOdsL sOyde' 2  BOdstslse jlsfylse jdedz 2 tsBI j SISt

[JIstsH fjteiHOISYyd » WEZERBEYJ2 (-~ OO
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 OmMyudshdis)sdud Mcd2 dJbssu MY j C-ig®HLzs b
i J tjlsHs ydz' - nOtcOCIsjtcdMmisd ¢ Mtocj HT ts iy dzts 9 (
BOIs j B3BOIsdyJ MSdr OdzetstedlsdizOr tOMYyjlsO tcOMmt
Mtej H J d fsLotsdzV j Is BOIls j 3OIsdyd < d ¢ tsto
O d3tf dzd lsuzHimplss Is dzr nOtcOCIsjtcdMmisd S d Istsibfizg d Ml
Mtsslse j Isfilse j dzdats, dL d3 ded dzdz" | mMzsd Mists?2 fi
Mo sB S H dats 2 fso Jjton dztsyls d d dzd ots o dzizlstej dac
1 imMislstey &0 Its, vyt 1tk &jltsH Mkh j il
Nd MbsSsmisy?2 (dr)p SfffuztotOgdasijdsdd dof ssizz yoj &' -
ots RBzsetsd §sHE8dY fedu g st &jssHlE
seteOdzd yd dzdvw. lteiyHd ofmicet, LIkt dhf sd L
d3sH j dzd G stefu ezl OdzelztizE Mzsd Mists?2 Micj H dzdzts
cOLodlsd] ®BjISBHO f jtojHOIsYyd » R OOCIsj tod:
dzj dzd dzj 2 dz" = HJ W BtedzOydbdeder 7 ftetsyj Mmse f to
Ho dy J ded 2, 9 toj Odz! dets? W HBsots?2 HJtoOCIdS
toj Odzd L 59 Ols' (ezjOp tsdzl3sty ffdsOls sy dets 2 -z B Q glzdzugls
Mots2MmMlse CdeCtcjlsder = ctokzdzlstso .
 sMmistsd dzils o O:

I sfdztso Oz 20 Atstesh s Of tetsB totso Odzdz’ 7 RBOIs

tcOMf ctsMistcOdzj dedw  dzsmMCdr otsdzdz o Mmdztsd fr

TisLotdvjls Eydls" o Ols! dzj Zdf@pdts{dedz'd] difj teltsf

ftcd otsLHj2Mlsadd dzO ctekzdzlsr Mddz dz = ot

TfsLotsdzVjls BOIj 3Oy MSd SSttetc] Clsdats - .o C

Yyomlstslsdzg j R OwOCIsjtedMmMisdSd Mdzsdmlss?2 Gt

dL 3 dzj dzdz" | MdzsdMmists?2 Mg BHOEZR 25 @490 Mis jstB ff

fsojtorndesmisd ddzd ot o dzzlstcj dzgdzdn IstsyS OR
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sWdydodz dz@ 5 dzj Slsi j diddzj d3r a3 tsls € Otsls” HisC
MHj dzOdzdzr = o asHtse sIs MJj2MBBdyd MEB2 Y OMc
2.5.10 J MsmlsOo j slsyd Isdz' = BOIs |
BIStestcO2 sdzdtetso Oded ¥ ftoj HMISOo dzv s Ismw :
COtls@BHY2 MEsets BICtostcO2 sdzdtctso Odad Vv
ZCOLOddzsd3 © Isjrmrdzduyd MGBsd3 L OHOdedd ( o3t
sbyd s0O) ;
fswidedlsj dzt dzgOW L OfdMEO ¢ COwlsj M Bt
(Bl oanHdl! o MtMisOe Isjadedyj M et
Isjded ug MEd2 wslyil, MtHjty 0 d2 i dnodd
sjrddy MSdr ftedjdiitce ftsdzjeo' s d SO to!
d 17 Hdzy EZyofmlsSCtse COtlsr wft;
sdSMmisse™ § d OV dudmMSEdy ftoddzsy jded™ (
dsidlsj dzj , | Esded®@WH C s dzj CIs COwls d O
MemMlsOo dzj dzdv C Otlsr wf ) .
dlstczCIskztcO, MeH jtey Odedd d W sttd3dzi dzd |
mMetslse jIsMisodd M dsteddOIsdo dz" di3d HtsC k& d3j dzls O d3«
slstcOmMdzd (9o 1 ¢ cit kM dHicse) .
st Btso ORzQuiNE@E 3O o d slsydlsdz d3 o0
sirdzduyd MSdds LOHOdzd i d3 d ftesSctcOBBS2 ©LOBTS

94



st OmMdsmisd, 1 IsO0f 0 OB d,) dkisdlaf 1gj] isla = [ gt
L OH Oy
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3 RMMdzi Hse OdzedY d WOMUs L' dihj ¥ fgdst
BOls j o d Odzts o

3.1 [Mmdesoader j] f sdztsy j ded W

J Mtsslse jIsMise dd f ¢ OL Odzed v o3 gl 1
cdHislsjrddyj mMedj Motk jddw Htsdyd tcOMmf
OotLHj2MIsad?2: BOSC Md &3O dz! dzts § tcOMYJ Is dzts i
L J d3dzy stewmjdzdd (11) .

HtsecdzOMmdets . 8. 4.4 [1] c6dHtrlsj-dedyj M
d2mM3dud MSdd esLHj2Mbady Etwsed [ (¢
dzj dzd dzj 2 detsG s dadzd dzd dzj 2 dzsSGets o tcj d3j dzdzsSG s H
Ftoetso dzf OF | f toi@addieft,detse s o toj d3j dedetse s H d dzO dzd

o] d3j dzdets?2 HAdzOBd U MSd2 OdzOdzdL  ( dzd dzj
ftodd3j dzgj dzd j O3 § sh Occotscets ddadsjctedtotse Oded W +
HgBZOBI Ui MSd2 OdOddL Hsf kM G) BOY dsy § dedtz
"steBOB Misefise jdzdzr 7 Ctsdzj B Odzd 2 .

3.2 CCMyjteddsj desOdz dzm j dhmidzj Hise Od
Mj2MdBcmss2Ctmisd ctokddstsor 7 Mty j dad 2

ltod t©OMYJlkOn ctekdkstse' & cdHtEeslsj o dad U
02 5dz08 HBdd ftetso sH d I ifiyd 4 & o) jzg o o3 dzk
HiWstehOydsdedzy 7 Mots2flse cekzdlstse ofjn + d
Emlsts?2 ydoe sfylsd MstczC Iskzter d E{ dztsIs dgv § d3ts i
BOdsMowL dg 7 Ccbkdkstses ftod MsOsdujmsSda d
slso j yof™ ddsL dzsy dz" d3 L dzOyj dedwv d3 © tcOL dz' =
fted L jdgdzj stewmjdedwrn t©0OMyjlsdes?2 ddzalsj dzifd e o
(MsOkdudmMScdd d HJZOB]JUIMEd)) Mos2mise O
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Hsdy dzr SftejHjdvis! v s s des@is sz &k 1 &gd  dgp
sl | ca@neydss? mMisekzClkbkter EOMMde O, Istgjh
stcjh ddz, oW shksecdd Mo ddY mMisj dsS st
9 ZOBGOlBd & khdss dws.

#t50 to] Bi3deteE tc j H | ity Qs Hg OBsQAedMisd ¢ s
d HiVBSE®ROydsdd - Meos2Mmise cwkdstss o {§6d
dzts to 3O Isfjolsdas d U j NS d 5 1, HATS B8 dal ORd b j 5 Ols b to dz’
[158 160, 163 164).

dtsote] 3 digdS G L Iz g relaff 20 dsd-uf 6 YMmise ¢ gl dzl
ftejHf sdkZOCOs s or fsdzdzj dzgdj GYsdzjor o d O
fsHiEesB dats tOMMdBsiste | dedz’ 7 6B desc O dd s .

3.2.1 1ddOd3duyudimMédy ~OLOSIjtedMmisdsd

J dzj S Odz' dz" = Ctolkzdzgls On Hd dOdid yj MSd
st to v jlsdnw dzOB stgPbwadizdd i  MOdzdz168d o . o |
23.13330.2011 ¢ [Mmdetso Odzd™ G RHESk Oded g g6t
toj HOSCandd) 2-8% 2. VR dzsy j degd5h. 11 H[teOCIsd ¢ j
Mi2MBsMiss2 CsMisd Mtttz teg R Mfstedf 2 d dzI5 JORIDE ¢
BOC M BOdz' dz" &3 (fJECBBor &) L dzO Y glegzd JYdiec § BdnR ©
oJ dzd y@ez" O0g BFHOBJ U MEdd ~OOCIs] tod fide o f)d
Hsf MG OJ Ismw §ted dzd B3OIs! tcOo Uy ey (165 Ols d ud M

[ Mdzd  ozls § defd o detsyls! wWOMELE@RCS | stfL B j B
Eme stej ded W,dgd y@.d3 O0¢g, 15fftcd 1dsGs 3dzOyOdz' detsds ¢
dzj HisMIsOlstsydats HOdzdzr 7 dzQ Hstists @8 ts toifiz] B o d dfgas"
nOtOCIsjtedmisd® dzf to HAmiEEAiECHD fi) 6 5 s (Ldthdn® Ols d y j |
L dzOyg detfivizy G dzd ded MlsT 7 cGolzdzlstse 1§ dzO Mg dz iy eis
Zydlsrfgdadsy j dzdj HtetsydesMmisd dzO 2 0 %.
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[ dzv o' f sdzdzj dzd Vv tc OdzQ bs'ts o H dlale @B - W H if KBrfsJ
BesHEzd! bEffezLusisid dydd dals bEofigeHEddse d v &
L j d3dzj Istew f)j deg®51 0y @ fyls s 1©'BY dzd Is 2RI T HOHW st B3O Y ¢

] ZOYGky e ydmdzw s sipw s Wistedsk dzOd3 i Is
(3.2.3) d&O thmdses | ftejHjdjdede 7 Mmj2MAstc

d ¢ sijtpwdzds d L dzOyj dzd © s ff telzjsHs patz ndzdis dsz o
f 5dzj :

G.= r V& (3.2.1)
E.=2rVZ(1+ n) (3.2.2)
= (V&1 2VP) 1 2(VZ T Vo) (3.2.3)

ltcd fsHMsOdtsoCj o WttdBzdre (8¢ AMEMo d
&3/ Pt sz yor smv o 1 0.

456 zOMmdats s 167 R NdefORB@tdgjO Is[tstedz’ | dBjIstsHT HO
zdh ! ftd dLEkzyd dzd@.<iPks {3 Of Gz B d(} O M
dMfsdz L 59 Ols ksdz 5 fsdzjor j dBjlstsHT f
d f) § @ dedin situd .

[jbsH Mj2MBsteOLo jHSd o dzOfplstswh jj o
BibtsHid ByjdSd HJZOBIUjMSdr ROKOCI| ted
HdMmY jtemde » ctokzdidstse o jMisjflse j dzdlztscdy L Oz,
o jdzduddr ROwLOSIkidicHs s jdsdzj stef qj dzdw ) &
f=20100 g=y10°i 10% . 11z ¢Mj2MBEteOL 9 j H
HijWtsted3dtelz j Btsflsd dzzy HOs Isw o Cistetsj Slsdtots:
L dzOyd @& o3 |

CCMmY jtod g dels Odz! des [z fiyls Cedfpmdds) IStEss §  Thd DY
Cozdzstse, ftejHjdjdes] Mj2dBsttOL s jHlE2,
L dzO W irded?s ffstse) H Odeder 5 HJdd2OBd Wi MSdr dMmMmdzi H

OB zdlskn HjWsttdOyd2. 1 daj 2 deslsdaj dedzr %, d
98



fjMC0On) Gldsh,jdd] ©ONMMH®BOstds Oj & = &tHL
MzOe Slstej " ddztse Ols' & [fy S @BRPO @05 [ &3O ) dazZBT f (s d ¢

| ftedkOc O] B2 dzd5d) Hs'® daf fiydzts BazlT [ d H
OfMj 2MBdud MSCdB ] QB2 Fdetles dso L Plilgj c Oded d ( O1 todt
Bj oL dz' =) toj Cd3j dgH lz¥ Isfqpw  fMtcj H dzd | L dzOyj dac
GWHO HJdBOBIUjMSdE SOLOSkjtdhlsdS, O kO
Ci W dugydasise 2O Colster j ) dzidnljds dNMesdasy

sz yj dzedwvw twOMmyjlsdeg = L d&Oyjdzed?2 MEBmisd
10 B Odzdztso .

3.2.2 ltedd3jte tsftejHjdzjdzgdV HJdzOKBI U M

I tMmdzeseo Oded d  dztsls d dz" L Odzj G Os-6 O & jolr dzdfiAls

o SHtsdzOM" M j dadz" | Gtolzdzls ' . t Oy lIsdzOw g 2 fr
{ftinjdvjd OmMWid¥dse] d3/ dg®ud dad v
V,=215020, 75 = 1\G45003®, &HM= 375 3/ 1

15 WstedzdzOds (3. 2. 2).dd; (3.2.3) tsftejH,
= (1612,51 23 375)/2(1612,57 375)° 0,47;

[w=2% 2150% 375 (1+0,47)=888 9 0 6 2°8 8190 [ 1 O.
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v OB ZGAjQPBBEN jdodz' j] Mo jHjdedW 5 HdZOBIUiMSdR S 0LOSCIjtdMisdS OF ctokzddsse o j tor dzj
dzj sBatsHd B J HdV tOBdj BYHis kP nisigdets dpdigd el
r w r ’ drca Vp ! d/p’ VS y d/Sl - [H ’ o
L ez dels usMss™g I /sz G/ 3|Lr] ¢ a3/ ¢ s/ ¢ a3/ ¢ o3/ M, [10 Bs Sv7 Svs Svo Svio
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 Ofr f dzr j Ot tcdtetse | 1,40 | 0,05 | 0,25 | 0,07 | 0,15 [ 0,03| 0,22 80 1,5 049 | 042 | 036 | 0,32
(f4Mmcd, o sHBdzOMr| 165 | 0,06 | 15 0,1 0,15 | 0,03] 0,49 110 0,8 0,64 | 057 | 052 | 047
Odz $O ( Bj s 1,63 | 006 | 28 1,2 0,39 | 6520 | 0,6 0,70 [ 064 | 059 | 0,54
L dzd dzd ls™ j GiolzdalsT
Ot edtetsa| 1,65 [ 0,09 | 0,40 | 0,08 | 0,215[ 0,05] 0,29 [ 200 0,5 0,78 | 078 [ 0,78 | 0,78
Mz jmd |s sHsdzOMr| 190 | 004 | 1,75 | 0,04 | 0,215] 0,05| 0,49 | 260 035 | 078 | 0,78 | 0,78 | 0,78
oBj oL dzs| 1,88 | 004 | 315 | 045 | 1,7 [ 0,08] 029 | 6560 | 0,25 | 085 | 081 | 0,77 | 0,74
Ot tcdtese | 1,75 | 008 | 055 | 0,06 | 0,21 | 0,07 ] 041 | 220 050 | 078 | 0,78 | 0,78 | 0,78
fize dzd dz$| o sH 5dzOM" | 1,85 | 0,08 | 1,60 | 0,1 0,25 | 0,07] 048 | 340 030 | 078 | 0,78 | 0,78 | 0,78
dsj toL dzts| 1,83 | 0,08 | 255 | 0,12 | 1,35 [ 006] 031 | 8740 | 025 | 085 | 081 | 0,77 | 0,74
G dzd dz' Ot tedtetsa| 165 | 015 | 1,15 | 0,45 | 0,35 | 0,1 | 044 | 580 045 | 078 | 0,78 | 0,78 | 0,78
(Ujlbojtels|a sHiBdOM | 192 | 01 1,85 | 045 | 0,35 | 01 | 048 | 700 025 | 078 | 0,78 | 0,78 | 0,78
oL toOfls o&Bj toL dzts| 1,90 | 0,09 | 250 0,1 1,05 | 01 | 039 | 5820 | 025 | 0,85 | 0,81 | 0,77 | 0,74
czddyr St Ol tedtetse| 1,80 | 006 | 1,7 0,1 055 | 0,07] 044 | 1570 | 041 078 | 0,78 | 0,78 | 0,78
(tejlsdydets{o sHtsdzOM"| 2,10 | 0,05 [ 2,2 0,1 0,70 | 0,06 [ 044 | 2960 | 0,06 | 0,78 | 0,78 | 0,78 | 0,78
d fmlsOteh dg§ oL dzts| 2,08 | 0,05 | 28 0,1 16 | 0,12 0,27 | 13520 0,06 | 0,96 | 095 | 094 | 092
. bt Ot edtetsa | 1,50 0,8 0,1 0,25 | 0,05| 044 | 270 0,5 0,78 | 0,78 | 0,78 | 0,78
dgin mfn L quzc{ dis: 9 SHsSdzOMr| 2,00 1,65 | 0,07 | 0,30 | 0,02| 048 | 530 0,3 0,78 | 0,78 | 0,78 | 0,78
dj toL dzts| 1,95 2,6 007 | 13 033 | 8770 | 0,25 | 085 | 0,81 | 0,77 | 0,74
Ot tedtetse| 1,40 | 008 | 055 | 017 | 035 [ 0,13] 0,16 | 400 0,7 0,67 | 060 | 055 | 0,50
1 jMSd ud|etHtsdOMmr| 200 | 006 | 1,70 | 0,06 | 0,30 | 0,10 | 0,48 | 530 0,5 0,74 | 068 | 063 | 059
&j toL dzts| 1,98 | 0,06 | 37 012 | 2,0 [ 008] 029 [ 20430] 025 | 085 | 081 | 0,77 | 0,74
L incd Mg Ot tedtetsa| 1,50 | 004 | 055 | 01 035 | 01 | 0416 | 430 0,6 0,70 | 064 | 059 | 0,54
¢ do dzr o SHsSdzOMr| 1,95 | 0,06 | 1,65 | 006 | 035 | 0,1 | 047 | 700 035 | 0,80 | 075 | 0,71 | 0,67
d3j oL dzts| 1,93 | 0,06 | 35 1,8 0,33 | 16630 | 025 | 085 | 0,81 | 077 | 0,74
stz déis ts %ZUIZJ Ol edtetse | 20 0,08 | 09 012 | 050 | 0,1 | 0,28 | 1280 | 0,6 0,70 | 0,64 | 059 | 0,54
o %tng ?{%Zq closHsdzOMmr| 215 | 008 | 215 | 025 | 050 | 0,12 | 0,47 | 1580 | 035 | 0,80 | 0,75 | 0,71 | 0,67
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