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ANNOTATION

Korshun N. Methodology of construction of grodbdsed radio control complex
of satellite telecommunications clusterQualifying scientific work on the rights of
manuscripts

The thesis for the degree of doctor of technical sciences, specialty 05:12.13
radio equipment and devices of telecommunication.State University of
Telecommunications, Kiev, 2018.

dnnot at i o Mhe dhesistisedevbted to the solutioh scientific and
technical problems of theoretical substantiation and development of integratec
management methods of satellite telecommunications cluster using broadbans
spatiotemporal signals.

The following basic methodological foundations are developdn the thesis
Firstly developed adaptive method of trajectory measurements, based on the antent
systems targeting accuracy criterion with determination of transient processes in wids
and narrow radiation pattern, which allowed the use of an adapta¢icimanism during
search, tracking and auto tracking by ground based spacecraft radio engineerin
complex.

The method of synthesis of the optimal system of spiaoe signal processing
by flat aperture antennas has been improved. This method is differenthfe known
by the procedure of overall evaluation of angular parameters: angular coordinates
angular velocity and acceleration, and determination of potential characteristics of thei
measurement accuracy, which allowed getting the best output efféctresuring

finding of the best estimate.
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For the first time the method of synthesis of complex radiation patterns with a
view of amplitudephase distribution, using Kotelnikov spatial series, has been
developed. This allows formation and compression ofpierradiation pattern using
diagramming scheme, and construction of the survey system and landing as multi
channel in spatial coordinate and singlennel in time coordinates.

The demodulation method of super high frequency and extremely high
frequencyradio signals has been improved. It is different from the known by
considering the level change of frequency selective fading on the radio propagatior
path by applying the adaptation mechanism during the transition from coherent tc
autocorrelation detectg in the presence of frequency selective, and vice veirsa
their absence, which allowed significantly increase the noise immunity of radio
systems in real conditions of use.

The research methods of nonlinear dynamic processes, that arise in rads devic
has been improved. It is different from the known by their comprehensive approach
which is in agreement of linear dynamic ranges of multistage radio devices, anc
compensation of nonlinear dynamic processes influence on noise immunity of radic
signal cetection. It allowed reducing the probability of error in detecting of super high
frequency and extremely high frequency radio signals.

The practical importance of the obtained resultss as follows. The method of
detection of super high frequency andrertely high frequency radio signals has been
developed; that enhances providing of increased noise immunity in detecting of radic
signals of the centimeter and millimeter wavelengths range.

The method increases the communication session with satelliterdbys12%
due to the early detection of radio signals by detector in sight of terrestrial radio station:
from O to 7 (unlike traditional methods, which are starting to function only from 7
radio visibility range).

The scheme of adaptive receivingsafper high frequency and extremely high
frequency radio signals in radio equipment has been developed and substantiated. Tt
allowed sustainable radio reception, at a given probability of errdy ibOcase of

change of the phase distortion value onghgpagation path. The implementation of



-
the proposed adaptive scheme allows gaining noise immunity compared with the
known analogs of 4.2 dB for RP& signals in the signdb-noise ratio equal to 2, for

the value of phase distortion to 80

The approacho the synthesis and analysis of formation and processing of
broadband spaetme signals system, designed in the thesis, allows substantiating the
requirements and getting system solutions to build a new class of advanced measurir
radio system of grountdased radio control complex of satellite telecommunications
cluster with high rates of accuracy, bandwidth and resolution.

It has been proved, that using complex radiation patterns leads to increase:
bandwidth twice, as compared to measuring systems suitiple pattern used in
practice. The potential capabilities for resolution and measurement accuracy increase
several times, by expanding the range of spatial frequencies.

It has been obtained the variants of complex spatiotemporal signal processin
systens of measuring radio system that operate in a broad sector of review:

a) multi-channel in spatial coordinate and time coordinates;

b) multi-channel in spatial coordinate and single@nnel in time coordinates;

f ) singlechannel in spatial coordinate and time coordinates.

It has been proved, that the initial effect of the optimal system of complex space

time signal processing as opposed to simple spaee signal processing system

described by functiorsNC X, which allows increasing the resolution and accuracy
about twice with the same width of the spectra of spatial frequencies of simple anc
complex signals.

It has been experimentally proved, that capabilities of scientific and technical
proposals, developed in the dissertation, in formation of complex stahalbral
signals by phased arrays of millimeter range of the ferroelectric phase shifter. The
method for calculating phase shifters has been developed; practical guidelines for th
development of similar antenna arrays have been developed; the development c
technology for the manufacture of necessary ferroelectric materials has been provide

Keywords: noise immunity, directive diagram, spato@e signal, radie

technical system, @lity of functioning.
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MOodzsdd3j stctsotsets H' Of OLtsdz' © HBeayddz mod

ltetso jHydzgd?2 OdgOdz' L 9, His5,d3s9 , 3B ,Is4 36]O Istiztic
mMjtjHBsadh O f sh dtecj dzdaw ZO t©OH' tsn9o ddz
H'  Of OL sdz' & ftetsweodzw ' Is4 fipw L &3 dz O By o
hodHSBME' ' dOfevdkSk §hdej ddy, & &
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M sk stej dzd@dy ' 2 ddefirstc B OtcOC Isj tod Misd € fJtc] H
tesL f sofme HY Jdzdg tcOH' Broaddzr odL dzOyos s mw
fsodzgd?2 "= OO L odwedw® Is! Mw MEC zOH dzd 3.
odfOHCE dzj sBR Hdets f sBEHEO® Olsd ydts Hsj dz'y dlsize
w gt mMklkls’ 8 ts otf dzd o O s . ¢ dzO0dz' L Mmd oy
mModzZsd i3 stetso sgts B Az BB stetsd 56 & BSH CQYEEBLE
ftesyimMd E ojtendze = h OttOr ObdismMWjttd &Bs
ftso' dzt dedr Cdzdo Odz'e ' fdlakdyv fsblpw , HEE C dzP ML

ftoedyddzts® HBBBO dn, MdLBddkd~ ', oL Oc Odz'
fsdgwl, 72, 73] . v0OS¢, dOftedS&zOH [4,5, 74,
fdtedhCsHd 5 Mizdg'" M j descdzlz & O dzO dzizls t=350Q0-" fij Iz M
10 11y ' UsecdzddzOdzdz?y o 6" Hitsd3j s steOr ( fe

Kw, a6
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tdfm. 1. 1. 166dddOdd" ©OH ' thsdd
v OCdd3 yd dztsds, E H' Of OLtsdzOR HJjYyddzi Ists
sfdcodd 3d W OSCIkstcORd, Mt off dzdo Os Is! dzO f
" sdasipits’ MYy tslse stoj dzdzY twOH' sMdce dzOdzz, W
Yyomiswmisgdes CIsd o dzd d3d L O d3d tc O dzdz" dzd . U s Bz,
HOdzdr WOCItste' © dzO MIs' 2¢ " Mis!y t vwu.
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ltetsatsHW yd Y tediL stesf sMW J tolz, o ' dzt dak
"' HYlze @z0OIs dzj tizfipw , hts tsBkzd@isodzj dzi JWJ SISO
CdMmdze * fOttOr otHd. [MdzOBdzj dedz" tCOH ' 5”9

oBHWds' fOttd BEH] ROLOCkjtdLEZosOldmw o]

”2 c:(1.H)

L.(a,H,,H,)= f
T il FI:I ] nZ(Hl)éR+H182
n?(H) f;eR+H =

dH | (1.1)

cog a(H)

Hjcs(l,H)-" dalsj cteOdz! dzd?2 St W' y' * dals f ts¢ dzd dzOd
nH)-9 jtelsd S Odz! dzd2 HtesW' d@ Cwj¥W' y' * dasC
Hi' 4o Mislsd L lsOh o Odzdz § ted 2 B30 dz! dats
tc' 9o dzjieds ) d3ts
1 - I ssydz® oadmslsO ©OH' SkteOf;
a-Cklk & Myvw ©OH' Sf dj dz* ;
R-6OH' &f) | j dBBadz' .

10 tedfm. 1. 2L @dzjjxdglsiPls dzj HAPzOB dzj dzdz? tc OH
' H odSittdmMlssolzo Odzs™ Htsoyddzed ~oddz' . b
B3 dz' o3 Is tc Oeddsdflrlzj Isteds ofig sz H ' Of OL sdz0R H B9 Y C
fscdzd dzOdzdzy, wCJ odL d&2OYO’ ' dzz o Odzdzvy IS O
LOCOMOdzdzy Mdcec dzOdzz MisO° HEsMdls! EBOdzd d

TPTC, K 2

2600 |~
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440 |-
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I I I I I |
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tdfm. 1.2. 10djyd ' {be®REs B o N ks i@k
L Oo B e Odzdz” & 16 Q" i) dizt dzD@ Uil s jlzs dzd = L Oo
dcdOdl 24200 ] dat 1 P E s dzd = L Oo ] tc @ dz' |
' ojd¢ MPWsEbEBRIS LOsBJeOd Mdcd
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VL ) Od dzd 3 S afskE@EOY' ® ' Lddi SR
Lemlst' yoOlsdmw L fMdd ddd sfddosd 'sd Lt

[ 37,39]. wdzZ'H LOL&OyYdIsd, hHts sidtseodzd?2 o
tcOH ' sMdc dzO dzlz ‘ dzO d3 0 dzdz’ tc OH ' tdschLoedtele d Is | -
fsdzvtcdL Oy’ 2dedd3 L d3' dz. L LOGCOd sz o d {f ¢
fsdzvtedL Oy"' LO twOrnkzdtst jW,jSClkkz AOLOH W
Jdzj Clstectsdz" @ kL HtSo Y stcO' Clststc” ’ f sh dtcj dac
fts5h dtej dzdzv , * ddeQOfdmfvndzC fipefiaztt@ler  dzt dz' 2 ¢ L
tcOH ' sMdecdzOdzz [ 49] .

JHdzdd3 L YWOCIstste' o, hts totsB dzW Is mMizlsls
Of Ot OIskztelz [ vd, ‘ hEdRtso O Isj B3 j tOIskztcO

odCdzdCOdzj LB ' dzrhjdzdev 5 MRz dzjfgPhyls | s S
Csj W' y' ' dzis3t0ds Hhulz dgiB 12] .

10 tdfyj. 1.2 §cCOLOd]?2 ctOW' C L Odjy d
COH' BYW Ldudeddid JjWjiSkOdkd o OldshWyjt' b
' Ldde SkOR & Myv dO ©OH' syOfiktls' o
o' Hitso' HOs 5! ZOMIsky dzdds Ols BsMY j tedzd Bt ,f Ote

sd S Olsdz. , Stdzayj dzlstc Oy’ W o b I5 ezt fiptzBG8% Ozt ¢ 1 f
U tctsBBIsOr [ 68, 82, 83] HOdMB OO L HYJ
9 OlsdssmW j t6° [z jodgda' dzw H'® dGQECHTHY * C Oy’ ~ (v OB (

JHAdZOS, 9o LOLd&OYJdds wsBSISOR dzgj HisSMISO
fshdtej dzgdg" ©OH' sroddz 11y O JIJly H'OfC
wedr d2O0 ©OH' tsMdedzOdz BZO* 90y dzdej L d&zOyJ
odadHCOR BABj Y ftosf MCdzz L HOId Mmis: ¢
fjtejHOyYy ' dWBstedgdOy" ' [ 84].

ltetso j HJ dad 2 OdzOdz' L fsCOL Oo, hs- LB
fted?2 3O0dz desdgz Istc©OCIs' (tedfm. 1.2) ' HdE'
YydtejL vue), N sH cfdipdzhddy -bldgdasihdid d&gq
ftcd StjW' ' y “dals' hkddz tw©WOH' sMmdMmisj isd 438
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(9" Hfts9o "' HO' hzdilz dzj BO 243 -SipdsL kg dz®y fzdz®
st o dew dede’ L 9" IHolRlzt N iG] ddzdeipieidtsiRizlrd dg) da
v OB dzd yw 1
] OtcOd3 Isted ftodtetsHdzd s HY J 6] dz L

rMJtGsztJdZJtGGIBISI”dZ L ed &' €
[ ] [11s
{ Jlsdydz :
odftesds df 10141015 104 ”%%Sm?sdé Gf”“i%%
4 sdzyw
flts dgv ydzd 2| 10131014 103 Sj
B dzd S @9 <1010 104 1 fyts 1sSOds < 1
o d&zC Odd <1020 <1091010
yd ¢ dztsdf 10211022 <1011 sted o Od M 05
beOc Od 1014 10101011 |vted o Odz' s 0 4
yb z0ds' | 1013 106107 sted o Odz' BB
| | sted o Od flsO 2
L J d3dzj Ist¢ <1018 <10101011 ¢ d&zd B d ZO 1 C
I mdzkz & Gy ‘YWz ' 7 7, 84] , ftedmew yj ded -

MfteseBd ¢ dzt €' Mdets HEsMdz' HY ko OId t' L dz2 OFf

Disd dyoOmtse L d3" dzad dzj BHdzsSte’ H dzetsyls § 2 :
BOMNIsOB' {jtc' BHE t©WOH' shneodd ;

2)n OtcOC Isjtodzd 2 totsL A3’ tc Hgfstsa tatiztch f dzs gz y

] " Hsdts [ 86, 87] , hts o HOdd?2 yoOfm ' Mmd
B3y ssHd, s HBLoaBdwWEIS! otcOrRlzoOlsd of dzde
HtS tsBGeBotstej dadg? dzO2B ' dz'' W o' HBdZdr d3j IStSH '
[50- 56].

1.f IssH MdzOB ¢ dfipd doyGEfjdsdolsddi=s L O 9 d3d tc O dz'  dz
tdlsse O. v Isd n odf OHSC On, Csdzd ftod Od
tesL M’ ¥ 9o Odzdg? 20O OB dz' sk "o dd ofj tcj H
MdzOB S dr & tej mls’ dz , Bsy dzO d ) ¢ 5 O 3y B OdiAn W
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L OMmMstsmikzo Odzgdz?" HOdsets di3jlstsHlEz o dL dzOyOdzOfy

L totsB dzj dats o dMmdzse ¢, h ts dzOB dzd % j dzdz" t dq
" delsjeftcj sOyYy’ T HOddR B " sdthWjttddr L Ot
yagl [ 92, 93] .

2. j st @B sdz' Ydats @ 15 tc' o dg¥ dzdzv . ] tc ts fi)

H' Jdzj Clsted ydes’™ § tetsdzd GgesBls ‘'dz/ ij hjzHstss o J@3d
BOCOItstcOL sotsets toisL i)' ¥ 9 Odadaw zO dzj toj Gz
dzOB dzd ¥ j dzdzv t dIlsts9 O, wWCj o' HY tso 'SHo@L tsEist
tetsL " 8 9 0dzadzy. v OC wC WOCIkdudes ftedf 2 j dac
dzij odStdzz’ Is! mMw Htd HBMdIls! oj dzd¢ sz * dal
9odfOHSCE dzj sBr Hdets L Offlstsmtsolzeo Olsd o' dz dz
Bj IssH M dtcOWRIstc Mir o Azdrdzls OC °
-9 ftedflzh jdede' totsL ' ¥ o Odadz" of jtoj H s
9 ' H Yo jH dgfd dgj SsHdetsSte' HdetsMiIsj 2 o B dZOMIS
-fted Yshdtej dzdz' t©OH' t5modd 2 odf OHC s
zOB O OIts B ' dz h O L O d@h{lsOp ffftsdzH 59 g dztlzts”’
BOdzs o d&Bj Y Or BOMhIsOBEZ o jtelsds Odzy dets’™ € st
vz ftod BBYdMmdzj dzdz' MIsOIsdmisd yded s diB3ts
dzj sHdzste" HdetsMiIsj 2 L O dz¥ 6 Isy dzO [ Ote¢ ' o9 M+ €
¢ &zOMisd L Oc Odz' dglz ) ot IsHj tsRlze Stdzw d dzvi=lf d M OIs d
MisOlsdmMisd yded n Bsd3d dzls ' o M d-f glz@iz& Is § & dedzfh dzis @
3f iJbtsH " dzlsjctlzo Odzdzy Y5 LLO' Clsste’ W .
OdzOdz' L ' Mmd dzrfipis £ sy ffsldsdzte §f dzd o 2 o  tafi 3
sOC LoOdz 2 c¢cwimds 2 fYsetsH' € BlsteddizOdz tojL
4. jssH WOLBeotsets jStcOdzz. [ Odegd?2 3j IstsH
"tsdesmW jted k2 e dce dzwH h Otczo Olsséts Mmjtoj HE
ssdz$ dr HIWtOC Yy 2dedrn J € toc Osds s, O ntc & LABVERN S off C
tcOH' tsnoddz . sy jdz L JCteOdz" 9 Hjtef jdzHdC
odfOHCtsead?2 WOLBead2 LMmMkze o Mmdace dzOdz. g lzls
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H' ' dzvdzy' MjtejHtsoadh O LONR dzdzse s WOLBoaddz J
9 d&3J Y OndeElzts CHOdzizw dzC d Mjtej Hsoa d M O.

v Ctydz 2 ssyy' O hdzwikz ftshdtc] dedaw
ftej HMIsOadlsd kE odecdwH' SCodfdj Cides’™ L d&3' «
i sdztsy 4 dzdaw ssysd E fdzsh dd , 4t jdznHd6
tdLrkd Isks yd fosdjn Qg dzO Sietshz i3z sH dZ2Z0C s d
o' Hd3" degdzd &3 dzOf tew OB s dtcj dzdzv .

AW fMEBO0 f dzsMmCdr ~Roddz', dOLdoaO' Is: fmw
odwoedw' s fiqw hdzwitsRkf feochbtstidatze sW kzGYy "
2O HJWtOC y' 2 dets 3z ffj jSQelOeiz’ dzts ysde@s s R te j dzi Ml
HdgWteOGC y' 2dzsdzz j € te Odzlz, HSHOoNhd WOLBed?2
Il dStsdzzs yd L o tstetsls dz’ fJtejlsotstej dzdzgv HE o
tesLf sSH' dz f OHOs ytséts jdzj Clsted ydetsets ff sdzw d

L£j2 toLftH Stk iy GcOdWCO- zdzsS HSH
WOLtseatsets L Mkze Iz, hts odesmdls! mMw j € tc Odzsts d3.
My jSIste § jtoj desmdls! Mw HEts dzOMskzyf dsects | ¢t
fs¢d dzaj BEHJ L dz2ZO2Hjdzd?2 tBLitH &z #&8. OF
Il JStsdzz yd Lotstetslsdzey §jtoj lsostej dzdz?y HEB ( to
tesL f SH® do tf OHBE CUsste ydzse s §f sdzv  dzO §j C 6 Odz

ste' @3 Itse s, syd o dH dzts, hts off dzd o g t
MOdzsd d3j stcso se s Hi yd s stcsoatsets H' Of OL ¢
o jdzdyddz0 CklO o Myw odL zOYO' HBaYddlz Is
h OQtelz * ' tsdesmW jtodetsets H' dzvw dzgC d IstcOfmd f tsh dt
tj L zdz SOl ftetsojHjdesets odhj OdOdz' L Iz, C
My juydw "  ¢d ¢ shshtejddidzy fifOEsd d3j Steseo segts |
Htsoyddz mnoddzr Hdw WEdSyYy tdkkzeoOddzw tvu. [
Hdzw HBsfpdz' HY j dedey MEfElsddSsoadr Mdmlsjd3 L
Csl3f dzj €M 9 dOo "  cOYy' 2dedrn S tsMd3 ydedrs MdMmls g

v OCdd3 ydudztstz,©0 Rz d3tso ftsh dtcj dadaw md e da
Hjyqddij stetso tse s H' Of OL sdz' 9o ftsCOL OdzO, h
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o' HBEZOo O' 5! MW Mkl 80 L& &O RO©OSIk] tdlsc
esLtesBCd ' B ttkdldskzeo Odzdzy  taTosipy thyld ' Ofs
fjejrnOoy 'dWstdkOoy' ' @igdsodzdE GROE®Y ke q o
L 0o OHEfMi' 2C M’ MkfksddStsotct Isjdj ¢ ik
' sdasfW jted | j dsdz' .
12. [fisB dzdo s’ odCttedfMsOdadz? ©OH' B} R dz

H' OfOLdz @ ' H YO kftOsd dedg" € tsyds'

] ste' o dgW dz! dzgd 2 O dzOdE5,17,20022,%1 ATc OlistizGe@L 91, 3
f ' Hodh jdadza" wWCtsfls' WEkEdeS y' sdzzo Odedz t v &

sftsedzdo s’ °° fsBkzHo .

1 dzr b fmilshsu v s tetsL tesBdzj degdre HEtS Isj ff j te
H' Of OL sdzOF SttslsCdn Roedd [24,27,28].
&z &z BOsIls! BOdE ftesfzmMCdkz LHOLd Mmis:

dzd Bsy s LOHBo tsdz' dgdIsd h & d HBSCGsG Olis 5 6 ) HzC
CdzsB Odz desd3z L o' wL C k2.

1" H B, hts ftod Mefkzksdditsoasdkkz L o' WL
HjC dz ¢sn Isdmwy HB HJGC dz €A HjMWISC ' o
sB i M J d2O f slskzy dz fMls! HY jteJ dz 3 do dzj dedgv &
f slsdzs Btelssodh §jtejHOoOd ddi §tedfmlst
o' Hdzgtsh j dzdz? MdcedzOdz/ "k HBoatHdK! v L O
MefksddSBsottets Lo WLCE vyklkddes' §td? tdd
Ctsj W' y' * dzls s5[@F I0fs ) of dlig Gedetize] o d Bse His Yz ls dz
ftoed2 BOYO s, dzO dzOL jBdedrn  ve 9 MlsOdatso dzt
ste' i3 fted?2 BOdz' dedrn, HJitjHOoOdzl dgdm = Odzlsj
W H S &ZOH deg Mzj g j ko dzj dzdz” tcOH' ©fyls Oday.'
v OCdds ydadzsdz, dzOL J Bdz' vy L' wLCEZ ydtjlL
[30,31].

sz’ H LOLdOUdlsd, s SO0LOCIS) tcdO- Usjiss
o jdzdCd2 weMwe ftod2dwists’  &zOL j BBREG Wi
L OB J LW jfuz® o dMBC 58 CdeW stcd3OIsd o dz' Mmls (HB
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LOBJj L Y jdgijed2y' dg detsc s sefmqwelk * wesfls® Mmf
sBtetsBCd [31,33,34] (lkOBd 1.2) .
14dBBR" HdZ Mmis! L OHts9 tsdzj dedz?" yYydnm o d d3tsG
mMedy' hig@egd "tslsj mndz' ydzd s MdMmisj &3z, Hts adMtsC G
[33,35,36]

v OB dzd yw
vlnrmndz ydz' OO Istced s¢ M smis] tc

fOLOdjIste tJjMiPlem { Jj MD.Mm o ' -Iyf

vsdf BteB'| udv-igdetizn to s dzdzO Ctckzd tso
djtejHdw od
vsdf ste' ° dzl SteB " ISOdz! dzO Istedo " Md
ZodHGC ' Mmlis!
HOdzdr f 5 5 His 7, ¢ 30,7261,44 61,4415,36
tcOH' ' 5§ Odz0O dz

{ 8BBYO Y«

COH' Bd' d 466,5 8192 8192
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tesBtslsd MmMdMmisj &3d o dw e dzj dzadzw mMdcdzod' o, fi
fticd2H6 @B HOY' LOHOdr (bt o o' HisSABA
sB MY ¢ &y, ftcedL otsHWIsH HES dzi SBnr ' HdzsMIS® )
YOomistsls dOH( i3@delfd &3 stesodrn SO o3 dz' d&3j Istets o

1 B dz! hj dgda¥ tetsB sYts’ Yyomilstsis d ftoedL ot
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YJ teisdgy dzh z° o " Hdetsh jdzdzv M6 dzOdz/ " zds dzO 9.
f ' HodhE' 2dtse’ tedz' Mis! TdB3ddz¢d fted22 sBkz.

lted yY!' sz, mMdseodzddy s OL dzdCtsdy W C 5
9 tetse  Hdz' MIs! B tsosets fted2B8d@3z L s ¢,
mMdedz o .

[y dzddss o f dzde wsMmdese dzdr t©WOH' ' W ' L dydzed
tcjLizdz sOsd sy &€ d Lo jHjdz o IsOBdz. 1. 3
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H' Of OLsdz r o ddz , ofdzdeo o Istesoadrm dzO9 Odzls
ddctc' 9 Iz, L 3" dedzad » G tc O tsls Goyd RIEJEE Is dz0 otfQiaizls
Odzls j dzd 5 tetsL® & fqyw [29, 35, 40, 41] .

v MEyoOMmdedrs tvd HddW L d3j ds j dedew o dgzlstc’
Ykzlsdzd o sfiyls ftod2 B3OYO odCsstedmstsolkz’ Is! fmw,
odMsOigbsd. wWr "o O Isj B jtcOkzte® sy |
HjC' ' dz S8 HjMWISC' & CteOHEM o sjd o' d&zO |
Odzls jdzgd BO* Ists?2 yj wotewHESE, Ists atsdz®@ * s
20 j dzj tcc j Isd ydzd &' etsigjiddgpghvQdz cOH ' s

ZzZkd@so O Isj B j eOlkzte® MdMmilsj &i3d o dw o dzj dadz
WOCIstste' o .
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s H' ' dvWdld dzgjBO, WCO tatsfd® ! MW Odals

(WiSldodzO h kZdisseo O TéojddgtfdgQoy@ds Ade GnwdzjLe & d te

o - %n(di)ddi
Ts= fr(d)n(d)e © dd, (1.2)
0

Hj dulj B j Okt Mjtjsodh O o CLOHEMOR
3 (Cdoj W' y' ' dgls f s6dzd dzOdgdzv fmjtej HtsoadM O
d-Htso Yy ddzO IsteOMd § tsh dtoj dedza" tcOH" ' tsn o
1 03" dedalf d @@ e Hde 55  Isj i3ff jnip O Isdsddsf dz Oc
Mftesh jdd?2 :odteOL [ 42]
Ts:Tm(l-l),
L
HL-9lstcOIsd dzO Y tsecdzd dzOdzdz?y o MmjteiHSOdH
Ols Bs iy tz¥ H Odzts ¢ sZ HOtdAdS @ dalg' * fijy W
Td(z) = Tm(@+Lg %%, z> 100, (1.3)
Hlo-olstcOlsd ftod o jtelsdS DAL § sh dicj dz

10 tedf). 1.3 §68COLOMO LOdyd Mls' " ikd
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jWiClkOo®d o OldisMmW jtt’ o daj MS "' deyj dedzs o k2L
YofmistslsOR o' H 1 Hts bQ@n M y ISkl @ik tg C
otsHWY dzes’ H0tds 10" wfspP "  HO' o' Hdetsdze 2 9 tsdz

Td (0)

300 (—
200

100

20 40 60 80 100

£,y

tdfm. 1. 3. zkd dzjBO, tBkB@todzj dzd2 ®©WOH W'
9 LOdzjydetsMmils' ©' H Byt YOMlstsis

1 ted yts 3z hzdisto@sztis@ difdzi B O, tt OB B IBWi3ts 8 dziy
ftosyj MOBd o OlsdsmMW jto', BO' MmMklsls ad2 of
MdedzOdz' 9, Ctsdzd hEdiso O Isj i3 jtcOkzteO%Mmd Ml
1B dz' hjdadzgv L dzOyd dedzv Ctsj W' y' ‘ dzls®dl zdsk O @
LB ' dzo h jdedgw d3 h zdsz dzj B O, L OL d&zgOyj dets o IsOB
10 HI [29, 46].

1B dz h jdgdgw hEzd3" ©8 wlu (lsOBdz. 1.4) od!
YOofmisiig dizs € Isd o dz' L O9 3] tc O dzdz" , ht® dgJs©O6 ldaf
mMdedz@dz. | OftcdSC &ZzOH, H&VW Odelsjdz L Cts5jW' y
HJ f tso dzj L d&3j dgh j dadzh Zald Higfsdg@igdd 12 ¢ eéz® dz Iz
o' Hdztsh j dzda® g3 df wwdpO zmdzsdzlz dzj 8 [ 42, 43] .
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v OB dzd yw

1B dzt hjdadaw Cj W' y' ' das@dzt Zigir ¢ @@ dzls g
YyJtejL LB dz2hjdagdgy hEdzz dzj B O
v ds - tWiSlsdoded?2 Ctsji W' y]
"9 1 =
;_ (t ';'csu fied SwsjW'y' ' ds' hkd
B ¢
4_ mJ d 2 HI 4 H I 10 HI
[ fs L O d@3d s O d _ _ _
(170 s ) (438 s ) (2610 s )
56 1 2,5 4,32 10,08
243 10 3,85 5,25 10,35
270 30 4,01 5,37 10,39
lHtckze j tc' o J dz hZdise ts° Isj i3 j tcOs 2 to

sBizd@isodzj dzd d&3d L OcOMOdzdzY gz BPELOBr Bzl . &) C
22O tedfm. 1.1 odHds, hits eafdzde MmMjtejHBodh O
B & BEEcEI®f OLsd o LOEjydls! o' H CkkO C
odL d&zOyo* Hsey ddzz IstcOMmd f sh dtej dadz™ , L €
ZzO02B ' dz2h OCbkdodssets L bySd Ltk sdzoOsd

stk Mkl ad2 Isj sty lsd Wdedi2x fijls Ofota® S Is dsu
My ' dz¢ ded ~ OdzOdz' Isd ydzd n My 99 " Hdztsh j dz H

Stesf sMW j edzsets H' dzwdzCd dzO2B " dz2 W 9 Oy dzd o
L dzO R SH Y j dadgw L Odzj q dztsfylIs HOdsts’ Hitso ) d dz
IdStstedmistse 28 yd L Oyl sc¢ jdsideidsds s | j c
"' Hisd3 9 HO dadetsmls” i s odMmtsis' stets i s
ftedy dzs h j dzed 7 5B &ZOMlsw A [ 44, 46] , ftej H
stesf s j odetséts H' dzv dz2€ d t©0OH ' sdz' dz' ° (ted

Hitso ) dag® Of OL sdz
W st isRazd4]:

oj &zdBGde: CEIBO AR BYYL D YO

d=|x- x1\1/1+K2,

‘dls a2 flsdydesyls

(1.4)

Hi1-§BJ W Y’ ftdyus B
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Kq= Slnz+KC<?sz’ (15)
Cosz- KSinz
GEH ' Hdzv BsHj d stetsf s j edesE s H ' d
M tcOo j[#3tkd o ts
. .
e xg = (0+0)% +kya(a+ )77 Y[ +1)2ky + kyy(a+ )2 -
(b+b?) +
Jo+0)? +kn(a+a)?]
+kf3
(a+a)2(b+b)2- (b+b)2x2 - (a+a)2y? o

3 ki(a+a)?

Hjabo' HiGe Hds $§aaClH ') KBWOCE ¢ js HO (

(a+a),(b+b)o HYito Hdzs Ofscj2 ' fjtedej?2 C
Ck), Nt §dhmk[4B43mY t©° o dgv dzdzg™

2 2

AN ] (1.7)

(a+a)® (b+b)
[xiy1} ¢ Be oW ' Y dz dzChLty tatyetmts] dzQlssc . f to df 1

ab
X1 = : (1.8)
1/b2 + K12a
Klab (1.9)

Y1 = r . Kla.

l 9008 yd, hMts dzOL j dBdzd 2 Isj ted3’ dzOdz tcOH ' t
hdesls' 45A, o diksidd MEkoB)Y ud L WwOBSHJ o
L Odzj » dz' Mlis d o' H LdOyj dzdzv Z. t JLEdz IsC
(edfm. 1.4) (Mky d dz© d dzg w), dOojHjdz Is
(hstedRfkdzS sdedz® oz d2'lsvgd 5'ts o O talf LS dzl O iy St
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Hsoydded d btttV jtodsets H' dvdtd hmEzfk
fsCOoL k2, hts LB'dz M jdgdgw H' Of OL sdgz tetsB 157
ftoslswy desfyls’ ©tetsf sMW jtcdzese s H' dzwW dzS df &8d € s
CklsOn & fyw -280zdAh; S5, 1@®GAEYj, L o' Hfts'
LOL &z2Oyj dzds o IsOB dz. 1[40B41] tc OHtE s W YL o ugllad A «
tesBtsyYyts’ HBsoydded dz' dz'° Lo' WL Gk L dzOydets ¢
1l ¢ steodlfrplsusd  toj L 2dz IsOIsd fteso jH ] detsets odhn
9 Oy dzd o' Mls! otcOrzoOdzdzr MY Jjydw "  €d ¢ tsh dt
B dz' BB stcsotsets H' OfOLtsdz’ 9 HBoayddz m o ddz

Y

bl

Bl

x1 X

al

>
L

t dm. 1. 4. 5 LOrkzdSz Htsozdded  Istets

1 "sted Is’ , dzOn LodpQiagdys dalzf dad o ©O° ' 9 J dz'@ B’

M oW BBso OdesMis sOdMsj@AE] LKL jlbdds, M B' ydad
MY oW Bso Odzsls® Odzlsj 20 Htod?2 BO' tOH' 5o dfy
stestf sMW jted. uvOC WO L i@y so jjigblyr " zd
BdzdL' Sk Hts 3000 s, bkt t'oajdd hbkd o dO
fj dzs MlsS O&], By i Blklsd L dzOydd &. 1 tod

odftotsdy’ dz¥ 9o Odzdgv | J BBz ©  HBERZOO' Is MW yYJ oy
L@ yoO22 L dOydes d3j dzh j Bdzdy dz2' = B ydaedrm f Jc
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1t6d BOkJE CklOT & My" ftod2cd LOH' o
YdtejL Bdzdyd fjdfmlsséd, ° NMTedBseO Isj &Y
Nz BOdzz H'* Ol®sMY jteddn "k o ' h LK o
GtcOHEZM & yYjtojL L dzOydag L p ol ©dzade” sodj dzd
LH' 2fydgs “ Is' fqw [ 29, 42, 44] .

d, Km

120

|
\ || . /

\ /
Ay
N 40 /
\\ /1
Ay 1
AY r
Ay r
A
N\ 20 /| /!

N -
,_._._._.._.\k_._._._._4’_._._ —_
/ \ /’,: N,
: = - \

-90 -70 -50 -30 -10 0 10 30 50 70 90 gz°

tdim. 1.5. 10diyd Mis! Htsoydded Istetst sMW j t

l jdzdyddz0 MC dzOHtsoadmr h Edtse ts° Isj B j Ol
Ols diz3sMmW j theddgfodgzf , M ftcOCIsdydes dzj L Odziydlss o
fsodz Miss odL dZOYO k' Mw Isj B jcOkiess o dH
wed?2 Atsfds k! v @ABRO4GEdz] & ts dfids S0k itz dzdz
sj &3 j 6Olskted &y j BLRlsd HESOYEdds L & jsdtsp d
J 4 dz¢ ls[BX44]r 1

Isyjlsojtelsj, Nj GHddE HYjEjdsE hEdg
oC dzt yj descdsz d3' 'y Odzlsj dzs® IsO o rntsHEBAd f tod?
Ctsydzg®@ HiMwWIlsO yYyomsSO® Hjydejdz oltcOls o
Isj 3 j tc@dslgtddd @ tcdB dzdL dets O 70 s. [ dzv L o
fted 2 B3O Is mMfJiy Odz dg LORBHd MBHB L dzg
dzOff ted & dzOH , o Ctstesykzy Is stcOCIs. 1ltd yY! sdi
sdedvH' St Bscts BAEGIE ST E dH &5 ds &



a7
[ dzv o dBBtelz dz0O28B "' dz' N f" HaoBHWh SEts d3J
odqWoedzj dzdzg" MdedzOdz' 9, wWCd2 LOHBSotsdz! dav' @
fedddz¢d ftod2tsd3k, wsLedvdj i3 IstcOHdy' 2 dz
1Lodsv (86¢.

1.3.d&2'¢Lcdz® ' Hsdd R BjlstsH' o §' Hodh j dadgw L O

dilstets’ © &OL | BhSEt ©OH' Blsjod Ydse s
flsdzdStsodds Isj dzj SR dz COY' 2ded o5 § zO
s

) ojH]j B Yt odWdz dgk sy dzS k2 d3tsy dzd
BBj IstsH " o f ' 'HOdOH sihgky" 2 C sMmis” odw e dzj dzdzv
MOdzsd 3 stetsotsegts * B dz' 3j stetsoatsegts H' Of OL ts
' Bsjtjif dsykls: kEwedlsd Mmisfmssd, it §'H
o MisCss wC' fss sBtesBSd MJe dzOdzkz.

[ dzw W' Mmdatsce s ' teidofipd dj Sdzddfv j t-igiECldsdjo dzd ~
odSitstcdMmMlssolzo Olsd MOdzalsd BB stetsoa d2 B dz' o3
L ded X 2 ° Mls' 2¢ " Mmis! t ud Y teg L ftesw o d d
tcOHdsEzMis BiEMmyYls 4. HEMisse ' tcdzsMmis’ sBtetsB €
sBtcOded 2 " HtetsL H ' dz' - Adge ' Sotdaf byjste ' 2f s dzd dz€ d
LO9 OHtsMIs' 2 CsMls odwodzj dzadgv GfMdzsodzdm 9 (
ftej HiMlsDodzd dad2PM0]. 1. 6

0 1 2 3 4 5 1, nb
| | | *

dz
tc
z
tc

10-1

10-2

10-3

10-4

10-5 [

Po L ]

tdf. 11 6tejh Consfis' 26" Mls! odwe dzj dalz"
d ¢ dzO s | dzls dzd 2 o d 2-tsdg Isf] dhOdO dZd 2 ; dA € s ¢
fted2td@ MFOEZBWS Btej &Y y' 2dd2 ftd2 s
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ldmMs¢ O Ml 2¢" fiis! fjtoj H fjtojhCtsH O
f swidzgt * Is! Mw Istsydz Mists o Hdetso dzj dzdzv W tstcd3q
Isj ted3. dzOfd IstsC tstoj dzv y ' 2 dzd 2 fted26d3 ' dzo Otc'
fJjtcjHOdE MdedzOdkzkz [ 39, 40, 45] .

ltcso jJHj dBBs st sadgvdz? degz sy’ deCkz L Oo O}
LOsa OHtsMIs" 2C " Miss OQolstsCtstoj dzv y' 2 dats’ gl o .
94 dzd yud dzd o' H dgsindf dzdlf ‘SHFd dz<zD dz dzO0 9 j H j dzdzV d
mdMmlsj &3d [ 37,43, 45]:

2
905

246" DgD*

n
wditse " todz' Mis fsdizddzC d tflsdBZ3O0d detscas ¢
MdedzOdz' © BEZH] HEBSt" 9dgr* [ 34, 39, 45],

h=

(1.10)

P« =2F(/2h)[1- F(-/2h)], (1.11)
HJF(Q@-' dzsj ctcOdz § Sdsd dzts € .

wdtse ' tedz' Mmls i sd3d dz€ Q9 Ists € =26 | dgv ¢ 'dZDd
odL d&Z2ZOyo’ s mMw odwOLtsd3 [ 39, 45] :

P, =05exp¢ 0,5h?). (1.12)
Il detcOoh ddz". dfO34i,d8 7], ' ftse' ohd GBGL
(1.12) ©httdkO' s o' HY o ' Hdats:
Pc © 5%10°3,P, © 5%10° 2. (1.13)
USH pdctOr Ctejt] ddsdesets ftod? sdikz
dbolsBC Bt & ydsddzOY f§ BH2 GG Gcl®dz M { 8 &¢
i:1Ott<;G)L .
Pk

IdeoL (1.14) LOmksmsak' ! MW Hdvw O
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f sh dtcj dzdz' tcOH' sMdcdzOdz" © MOdaelsd dzj Istetso s
noddz ' eOMdE dzdo bz wWOH' W' Ldydzedr JjWJiSIs' ¢
fjdzj Slsdods LOosdBdteOdzdzy, hits odC dzfOBEslsds
TOEOCkjtedmisdSd ( ¢y m)-yOm lasldezttz’ 2 O @B Is jlk
COH' 85CO0d&ZO&E. 1 tod VY' Sk &OE &6 dd h)f Sisdzdac
Hts LB M jdedew sy desC ' delf stedBOyY' 2 dzdn f Ote Ok

jdgj o' jdzj B delsO MdcecdzOdzz dz@ o " tsH® dl d
sdedvH' [37,39, 44]
g=h*cosDy . (1.15)
lteso " ahd OdOd' L Wstedkzd (1.11), (1.1

Htse ' ydedn [ Af fd ¢ dzOddye? 50f Qdits o daBdg) fgdzy 1
OColsSttej vy 2deses fd2sdkkz, osdSstedmisse b

D) =60° § etscte®df S dzd C Odzgd 2  dgj dz' dz' 2 dzd B ' dzj |
Ctsejtejdzlsdedr vl uw, ME dzOHJ :

=30 OL ,

2|2,

HiPc -2 3o ' tods Mis’ f sdBd &S d § tedo s j taj-dab@t
My dzj Slsdodzad d&3d L Oa d3d tc O dzdz” &3 ;

P -2 550 tdz Mis! §odddSd ftd S5t daisdas
jdjClsdodzds L Oo 5] tcOdz .

it SLGdzv dzglzo h d d3jldstdstHHdd Yyt 2 .klzd d b | dadaw L O OH t

tcOH' tsMdedzOdz' 9 (Qwd,Isd BsYdED HodzWH L iz Heo dN j d
odwoedzj dzgdgv tOH' ' sMdedzOdz' @ 11y -Mmj dzj &lIs dtowc
WOLBodms Mytlsotstej dz@ dzO IsteOMm’ ¢ h e dzdzw
polssCstete ] dzW yd sdzdzOW fted2t5d3 Mde dzOdz' vg t5ls
tcOH ' sdz' &z @ RO2CtcOh d2 OHOfIsdodzd?2 o0Ot' Od
L Csd3f § dzeifOy "' * & fJtejh CtsH, o d¢dzd € Odzd -
CdaW stedsOy T 2ded s MG dzOdz' 9.

AKj HBLotdzdIs! B'dzh hogdHCB f tcOo d dz!
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fsBbkzHtseo d OmQfds deodirdordzj dzdzv t6OH ' sfd 6 dzOdz' o
mMfsmsed "~ " HCdz¥ yjdzdgw o tuvwe [37, 38, 4
Mzyomdedr Isjtstcjlsduydedr &BjlssH 9 0O0dzOdz' L & d
z02B ' dz " 58 B toss ftedH Olsdadd2j dad &z L ©¢ 18 O
OoHEMEsdzOdzj dzdz? w1l w4 h dzZvw Rtsds L dzgOr tsH Y j dzdav
L Oa OHtsMIs' 2 CsMils " .

1.4. uvHBMEBdROAZ] dzdz? BOIJ BOISdydzscets Of Ots(
ftesyimM' 9, s adddtOsls! E tOH' sftdmls
lted toLtesBY' deso d Rz ¥ yd AR § jof fFplstc®Y 9 °

tcOH' sz dz' Wrn LkftcOodz' dzadgv s ¢ dzj sBrn ' Hdzts o

WOClkste' 9, wWC¢' ofdzdeaOsls: dzO w¢C' sy L OMls
- CtlsCsyOmdzj f jtojBlzo Odede dedL ' CtstSteB

ZOL j i3dzed » LOdgsdedzy &£ft® vwL Sk L Isdd, h ts

tcj Odz' Lo Ol Is' dz2 ¢d GHS] E2dSIsdkz s n dsdts
- fMlste” BB d 2 tesL 9 dlsts¢ ‘ otf totso OH Y j dada”

ddzj SIstetslsj mndz" ydzse s tsB dzOH dzO dzdz” L tc tshints O dz
fllso stes 8 s MW o dZOoCtdzdh dz' s ftetsMmiststs

tcOH' ByYyoOmMbstslsdtets M jSCIstcl ftedL oatsHdIs! H S

Ldedy Jdedgy jWjSlsdodesMmis® L OMlstsmize Odzdzy [ 33
- dzjBBR' HdZ Mls! BOMC Lo Odedzr odftetsds dzs o

fif oW s o Odzs fls ‘ fslskzy dsfls o df tosds dg
[26,27,30];

- BOSCHMdB LOY v MStdlsdsmls' tsetlsd B
CdW stedzgOY T . B s ¢ dZzOL j disdzd d3d L OB (
[31,34,35].

Oz WOSCIststed LB YBIIs L BlZj dg' " j dzdzv L
ZOL jdsdzed 3 v hdzZwitsdz fMmlse stoj dadzgy detse d -
o dw e dzj dzdaw Ctsmd3' ydzd n Ctsd3f dzj S " o totsL o'
odMsCshodHS Mdetce s BB A dzgz ' daW stcdgOy ' * ®
CoRfiigg 0o dz dzdz Y ted L &g dzh j dedz' 2 dgtso°
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fmils tstc s dz' BJL HEBSHOISCBoadr Jdzgjttejlsdydedr o
H' OO MW Bse OdesMmis® L OMssmtse o Odzd

J Hd2O ¢ O wg' fls WizdzeC y' tsdzlz o Odzda t te
tOH " thdz' WY WOo dz' dedz?" s¢ dajcOlsdoded?2 of dzdo
Lo dzj dz27 tshtsBdzdeotsMmlswdzd § tsh qtej dzdg? tOH
vyitejL u@dkisSdaso dzdr L O BJtcOdzr fted f sh dt
(vwe ftoed HtodtesHdedm, ISOC * tsdatf fip] § tdls Iz "y dzdf
odf OHS 59 ° Wkdt y' J dzj € Is tc s dzdets Ctsdayd
tcOH ' snoaddzr, hs ftedLotHdIs! HB oadf OHCBO
Msstesdz" ) ©®©  HBERZOO' Is' MW L B dzg0@ MbstekzCIskzted
tesB dls!! HfpElds' o 2 of dzde O Jted2td3 Mdc dzO
SHdSfzdSIsdikz Isjrdsdkse ' EzftctOodz' dzdg? s ¢ .

[Is)j, dzgjtsBr Hdets IsOCtsy ©  HL dZOydIlsd, h
" fdzkz ¥ Is o dzzIstc’ h dg' (Isd f dztso * ) h z dzd , w gt

Wstodg®R ' IdMmisjdz [ 21, 24, 29] . l sdzd o d dz
dzj o dL dzOyJ detsfyls j 2 (ot dzd o Olsd3tsmW j tod,
BOcdz Issm¥ jteO 1 JBdz * " dz. ), vO¢ ' sy

Ay odCdzdC O° 9 d dzed ¢ dzj dzdzv  dzpdia Atz P wed A IS tf
L d3j dgh j dzdz? HJ d2O3' ydesets H' Of OL sdgz tcOH ' 51
L dzd ¥ j dzdz¥ L Oah @z ls ' 2R EMiltd Qlszted § s5COL Oo
Zz02 9 Oy dzdo " M dn ‘dzls j cteOdz' dzd m nOteOCIsj tod fi
HddzOd3" yded 2 rp ) O ®CHd ftso' WL Odzd2, L BSH Az
L " dbiscefstesW o tsds 26t dzj dz dz 2dzd R o dzOfylsd e
Mdmlsj dsd odwedzj dzdz? ©OH' BMJEdzOd 9, W& yk
wetsls' MmdMisj dg, Hdsls! f)CudOm [ #C, L2, ABEH s
MdcecdzOdz' 9, hts HBLOtSAY s kzmMCdzz L HOIs

O dOdz" L dz' IsjteOlskzted [ 27, 31, 34] H¢0LC
cOH' ' Blsjrndg ydedrms MmMdMmilsj d3, * dzo Otc’ Odzlsdzed = H ts

1. whbos®htedz" o L f§Mmis' 2dddkd § OttOd3] Is1
MdedzOdz' @ L H"2Mdet ' Is! Mw L O HBfsBsEetsE dzj L
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Fdise fjtcjlsotstcjde . [ Ode Ctshisd OB Is! towi
W' Ctse Odzed BB L dzOyj dzdzv Bs 2o Makias fls © f ts d
-dzedL €O hodHC Mls! HjttjHOY ' de¥ stedzOy
-9jdzdst Jjdjteilsdyds odlsteOlsd (dzO 4§ t6,
-dzdL ' CO OHOfIsdodz Mis! HB Ltseadz PNdz' 7 o
2 . ]l csBkzHBO O L OMtsB' 8 L OHOY Isdoded dz
sBtetsBSCd Mdcec dzOdzz dz0 { tc (RAdgDdz ' dz' 12 ts ofifiis & talis d
tcOH' 5COdzZOdz [ 39, 40, 42]. [HAdOS o HOdd=A
ftoesyj Md, hts ftetsls' € OF Is 9 w©OH' tfted?2 B3O
OdzOdz' Lo Old ftdsj iSosets ©eBMsOdsoSk o ¢

Cshls" 9 Ctsh s, w gt odCtstcdMmlsso z¥ Is OH Of
[29,32,33].

3. dlsotstcj degdzgv OHOfIsdodzdr L OfMtsB ' 9, w
LoBslsdzsets Lo wiLClke & Y §jtelHOo Odzt dats”
Mlseo stoj dgdz' L OL dzgOyjdzed~s SN Is* o * [33, 35, 4

- dzsBn " Hdz Mis: Mlsotstej dgdz" C OOz L 9 Stc
Bsy dzdots o Litso OF ttsBlsd fdfmlstets’ o, KL
-dzj sBR " Hdg MiIs! odtc’ "N jdedgw ftetsBdzj 3 | oz
1 BdwHEZ d&O twjLizd sOId ftotse jH | dbscts
dzj Hsdz' Cd o' HERftsdss d REES O OtcOklz, L O¢
HdMjtelsOy' 2 dascéts HBMd HY J ddets tedstisy]dr@z] ) Ysts S d
Is © cSL B S-B] 2O E s s sLdy’ 2 h SH s
WEdeC y' sdzgzo Odzdzy t v | ¢s o wughk' L @ st @R dzy €
f'Hodh jdedz?" L OoOHuBMis' 2C M’ odwe dzj dedg”
sz, &Bjlstss HdMjtls®yYhH  dztf § dzelzts MzO o P i
l'ly ©WOH' SIsjnrndz ydedres MdMmlsj d@3 dzOL j dGzdzts G ts
M Elsded § dkp JzZlisdz' C Oy 2 ded 3 € dzOMmisj tesd3 dzO
o dWwe dzj dzdzV| dgd G alaptdZizh j dzdzW Wstcddz dz! s Odzts
HsfMW G dgj dzgdz? BiIsd dgjsBrm Hdzs odte’ h dlsd dzOT
-ftese jMisd OdzOdz' L A3 ts L dBpoCififdds iy s f * Hoaddfvhe
tcOH' BMdJedzOdz' 9 1 livve YPdyguvHEOY OL Bdz' o
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-tesLtesBdIsd B IssHdSE HBMdz HY j dedgw  dzj «
tcOH' ' SlstcOCIs vy, hs odCtcdMmlstseo zt Is! mod
Hse Yy ddz ~9oddz ;
-tesLtcsBdlsd OHOf IsdoedadRy a3 Isksh Yy o 6 ©a tzf bl
ftets2hdd uwjtjL MOt aigd4§isite dizdid3dy @ iPls e dpte

oL tsBdlsd &BiksHdSE Codfjdhoy' = djd
oddzd SO ls! o fHtoedimlstets’ odweodzj dadz?v fd ¢ dzO dz'
-fese jMisd Ijstejllsdydsd 4 ¥MmYiditedCdiy ddelso

ftcOCIsd ydztse ts L Ofistsmiz o Odzdgw totsL toetsB dzj dzd A
LOa OHsMIs' 2CsMis® OHOfIsdeodzdrmr t UH.

ldL dzOyos yd o wetsmls® B' * ClsO HBMdz HY .

lly H OfOLBd 9 ¢ ud, ‘ BJtezyd HGdztRe O
f' " Hodhdlsd LO ©OREZdtsE L OMlssmize Odgdz? B «
L O9 OHsMIs' 2 C mamis] st@ dovdavdelpddzdzy L.  ISteOH d y ' 2 dzts
ftcdL otsHdIs! H S dzj sB - " HdzsMlIs"’ sBd3j Y dlilsd
fteddzydtf so dn ZzOkZ¢C se dn tc J LJdizdls:Ols i & ts {f tdsts L
Isjstcjlsdydes’ 1O JjSCMf jtedd3 delsOdz? dets’™ ty' dzab

lted y! sk smdssddds § 8COLddSsd3 W shmls
fcsd3ddz¢d fHted2tsdiz ©WOH' sMdcecdzOdz" @ t v s L
o dw e dzj dzdgw

1. 4. 1. [BoREGERZ O Rgetes H Iz H sMdz' H Y j dada”

 wOH' tslsjrds ydedrs MdMmilsj &3O0A

{Mdzso dzd d3d o d BB OB dO JIsOfOr fotsy S
odtc’ h jdadzgw L OoHOdzdz?y N tsHts L dgj dgh j dzdzv o ff dzc
MdMmMisj BO" o dwodzj dzdegW MdedzOdz" © [ 45, 47] .

[ dzW  Hsifndddlz dzd dz' dz2' 2 dzd -~ MdMmiIsj d3 dzO o " Hd
‘"Hddzd2 d30OIsj BBOIsdydzed?2 Mlstietsed?2 Of OtcOIls ¢ §
L onHE d&O odr'H MmMdMmlsjdzde [ 48, 49].
CosdeCtojlsdets’ uvw YOMmbts L @fezse Qdef @ O dz0v G j 4§
on Hdzdr off dzdo ' o, sOC 1 tcd f gstsdiliiso j ez dz& i d
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sO¢dr ©OH ' sMdMmlsjdz © Isjte’ '’ oditstedMmistse
(1rv) [47,48,50]. 1] HBdBts, hts HdAdv Is®8ydzs
LtcsBdIsd ftste' adgwdets o' HE S, ME" " d €d HE |
9" Hf Oy’ tso Odz L Oc¢ Odz! dg' Odz0dz' Isd ydz d3d Is
LOL dgOyjdedms teiyddz @ ‘', wC ftOoddzs, ME kzO

t SLGEdzV dzgj Bs tsMmdatso dz'° 34 Is S H@H OYZOXZ'L ZIs jdis
BjlstsHd HEfd HYJjddzw daj dz dz' 2dedn fesyj M’ o

OkzOdz' sdydz [49, 51, 53] .

vydMmjd d &jlstsH(d, 5OS' w¢  gjlstsH
‘delsj ctolzo Odzdzy 11T v BRI Jjds L OfmMistsmtse dz
LOG Odz' dgdr L OSB3 tocdesfilsj 2 of dzdelz dzj dz' «
o dW e dzj dzdaw Mde dzOdz' o t vd. A j f swfdzs * Is!
tcj L zdz! sOIs’ o HiS 98 0t' Oy' odnr' Hdzd R HOd
LOMistsmizo Odzdg? HBMdIs! IsvedsGymlsCdOdH Gy lstsH

[ ilssH WOLBots® fdzshddd LOMistshmselz' Is: fi
mMdmlsj &3 adwodzj dgdzv. 1l tedqutsdzz o' dz HtsSL ©®@ Scdzv
tejLbkdz sOIsd, hts dzgj HBSLotsdw' L OMsMmMsalkze O
odwoddj,dzdzO orn' H WCdma dOHABHWIS! Mistsa OMiIs

[ " daj OtedL Oy W {§BdZdLEZ ttoBBYBL' IstsyS d
BO&sMd e dzOdz dzgs’ 5B &OMIs', hts dzgj HBL o tsdzw "
MdMmilsj O~ o dWodzj dedetlz” [ Sy s B8k . ¢ PisdizekzdzH J gats
k' & € E odfOHSOR, Ctsdd o k3j LcOHLEs Odt

SHdzsG 5 dzj dz' dz' 2 detsG ts J dzj d3j dzls © L fls O
nOwOCkjtedmisdCO®Rd ftod jte' tHdyded 2y’ oSEEH
shdse dz7 yOfMmistslsd ofn ' Hdzdm * oda' Hdds fd

L OL dzOyj dzd?2 sjltsH dzgj L OMlssMiz’ ds HdzY HH
mgMmlsj BOS eodwedz dzdz? tuvwe, Nhts & Mswis: L d
dzj dz' dz' 2 dzd RJ ozjdzkjiedgls 2adzd[R4 8, 50, 5617 .
slsOlsdmisdyudz® dz' dzj OtedL Oy ' v L OMssmBe k' k
o dBOCO’ HsMdls! kekntsd MSSdr o d< &OHBC .
esMissd NS &OH dshs' f§odhlstess o dwo dzj dadz ,
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Hdzv g fgletzvn Csmdy' ydets™ f(uvw [49,51,52,57].

[jsH Ctde' deso Odedn Y dMmkels! WekdSy' 2,
MisOlsdmisd ydets®™ dz' dgj OtedL Oy' YyjtejL M dzOH
[ 49,57,58]. [jlbtH &Odscts OO Istdtds 3O
dzj dz' dz' 2 dz o zOMisdo tsfyls ftedmlstetss o dw e dzj d
LOLoadyo?2 " dz ¢d fjtehj dzOBdzdy j dgdz" HB o d't
odwodz dedzr, fWHEBSS wCdn odhj HEkeset
Gtesds' LHS B * daizj HAEO B Edf &3d , Ah 58 OfistsMse o (
odw e dzj dzdzv , hts MC dzOH OB Is! Mw L BOGOIstsC OF
odwodzj dgdz?r odmBsCtets YstewHSE [49,52]. [t
L OMmlssmseo z8 Is! Mw H dzw OdzO dz' L Iz dzdalzj dzls tztz? Gzd
Hjlbjteds' dzso Odzd R | af % sHedddifls Oataflabd odRls s H 2 ROt
L Offdetso Odzse s dz0 L Ofls ts i) lz-on Bz ') tal@D deUD dz' 5 5 d3
YydtejL ojddéd?2 tBMWwe MEdZOHddr od¢ dzOHsC
dzj HsMisOls@MBsigsacdzd L HdzW HESMdz HY j dedgv dzj C
MdMisj B3O~ o dwodzj dzgdz?v ©OH '  BMJdedzOdz" ©¢ [ 49, 5
B o' o' dzt dzd? WhkdzSy' tsdzOdz' ded?2 dBjIlssH [ 56
ZOf tew B " 9 o Isjtste’ = dgf & d2zO2 didsH Opdadd ‘o d -
dzj dz' dz' 2 desets ftedMmlstetss o dwedzj dedz? k2 o d @ dzw
9n Hozsets ofdzdolkz [ 58,60, 61 ]:

g o o) 0
YO=A - bt tn)OX(- t)et;
i=L.n .o i=1 (1.17)

OBt 9 BOGOItsoadd3y tedets’™ § dztsh dodz® [ 52]:

Y(S1.52.--)= & Hn(S1,--Sn) O X(S) =
= = sEE e (1.18)

o]

n
:Y(fl,fz,...)z aHn(fl ..... fn)OX(fi),
n=1 i=1

H JXQYQRXQY®-9  Hftse  Hdets, on' Hdzd2 ''n ofdjntc jHisoe
[ Of ZOMO /@G- % HiBtsd s jastsOf Be" HEE o Isg
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BOCGOlso &3 todes’ € sl dzj S f dbs dz! flsoidDed taf@i ts d fig I
9 BOCObmodd s Stdifdjnds’ §dashdd
fitejHO0 Odz dzs’ W lzala§ y ' ‘e v  § BSAR) 5 40, te5cT]d3j dz
BOGCOItso 3 todzsets 1 j toj Is o 546l ddda o dz@ § EADH @
CoOdadststc MY ' dz detsfls' .
l1JjtcjoOek oditstedMisOdedzy W Ekde€ y' tsdzOdz! dzets
odwodzj dgdz" MdcdzOdz 0 d®R] ©f tzdilzg gt HaOE o ¢
fjtcjo0cOk], WG:
- SHdsyOMmdedds EZtcORkzo Odedz a3 dzj dz' dz' Rdzd A
HjlsjSClsste® [57], O lkOSCtY &y dds ' flss
dzj dz' dz' 2 dzd» MY slsotstejde? [ 59, 62] ;
-kdz' 9 jtemOdzy dz' Milss HOdetsets Bj IssHEz h tsSHt
mMismMse " @9 "' °n oCdzs yjdedgv, H' Of OL tsdz’" &
' dzo Otc' Odzlsdz Mlss bfezGobdH bisHEIsEdEEY dd
LOa HOdzdz" W ¢ HdzW Hjljtod3 detso Odzdrn, ISOF
[62,64];
-wodzdd3d MY o9 ' Hdetsh jdedaw &3 3" ¥ o~ ' Hdzd d
odwodzjdzdgw [ 61, 65, 66] ;
-ftesmisd?2 Lo' WLECBd LOMstsigsd B8 symdzS dzO
o ZOMsdotsMisj2 HjljCltte® L ROLOCIkjtedf
- By dzde ' Mlst ‘HiddsdW' SOY' S dzlsjteftej st
dzd dz' dz' 2 dzd -, hts HEtsL 9o Bdzv odCtstcd Mistse
ftesyjMmM" @ o tuvC HBB&®] Wi s His @z’ dzd d
- By dzde ' Mlss L OMstsmsoko Okd HOdd2 djk
sByYydmdzt o Odz des iz § &zOdzO- [ 68, 6 9] .
sOCdd yddsds, Wkdy' sdOd dzd?2 d3j lssH
sjstejlsdyudzd s d3jlstsH' 8 HdW HEhd HY i dedzeg S d
mMdmlsj 3G~ o dwoedzj dzgdz" MJec dzOdz" ©@ tuvC [ 49, 6
Of OtcOIslz tsB 3] ) J dz Bsy dzd o sMis” HdzV oL tefs
nOoOClkjtedmisdS fitmijSlsdodedr tuw. Aj 1
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StcOHdy' 2dzd » dzOk Sdaplsc: of tfsddzfsoy jddg' dz' t=sdg * 2 dzd -
ZzO Mmls®™ 2¢ " Mis! odwedzj dgdzv 7.y ° 11y ©WOH" E

] SedzZv"HEZ d2O0 MmMiyhydw * Cid' IffCledsodz © 2t OH
ms' 2¢° Mmis! o dw e dzj dzdzv tOH BMdecdzOdz' o i to
mMslse stcj dz AW Bted3OY T 2 dzds MJedzOdz' 9 ffted
[t ve. A HiSL 9 sdzd Is HemMdz' HdIsd Bts ) dzd 9 ts
LOLdzOyjdedrms HtodMmistets’ o .

1.4, 2. isLodlksS VWYWhkdSy' GOk dscts &) lssH
od¢C tstcd mls Odadzw H dzw Hisjdz' Htg Q@ eZdas § todzfn bzt
oqdweodz dzdew Mmdc dzOdz’ o

rdzv sy dz¢d LOaOHBMI' 2CsMis odwe dzj dat
1 dsv vus dzjtsBrn Hdzt otcOrntoalzoaOlsd off d&zde

WstedzOy' 2dzedr  f 59 ' H sd3dzj dz [ 46, 74, 75] .
ftoso j QleaPdz’ L dzj dz' dz' 2 dzd = My slso tstcj dg
BOGOLSCOMEOHddr MdMmisj 30r odwedzj dzdz? fmd ¢

t SLEdzv dzgj B3t Mna j A3k HilsjSClsste® " -h zadgl &3
Bdesc sC OMEC OH dets? t©OH ' BIsj ndg ydets'™ MdMmlsj &3qd
dzj dz' dgd?2 dedotsn " Hdzd d&3d R O OSC IsjtedMisdC O3 € Of

LOatsSY
5| ZA Sl OIS VA [ g3dU > M1 YLl 1V |——>
fn1 C
fq
z0 |
ENERY > N1 Yl U1 UL [ U
h

tdim.. Wkttt y sdzOdz! d&z0 Maj BO Hjlsj CEBZzER
tve 10dsV s¢hdJqupsiBemBBzesod?2 W' dz' Iste: B Ok
SB i Yo GuL 'VAs a3z G ts 9 QA3 dz' diis sHedzd 2 vH-j Is j €
W°dz ste dzd L ! € -Brc OWRmiss(l9; flteuf Misfgd &% o O Yu § s
Mistclz dskg d t¢ ‘'vh Odz? dzed?2 fFJtedMmiste' 2.
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lted yYy!' sz smseBdzded?2 ' dzksjteim oadSdzd €O
9n HAdzdddd ofdzdoOdRd. | dzv okL' CshdB3zecsadnrs |
hts fteOys s ils! o BOEMIEe dzOdz! dzd?2 tjydd3’ , HCc
mMftslsotcj dzgdlz? IstcjIs' ses fswWHSCEZ [46, 56, 78
Csd3f dzj S Mdets™ B &ZOMIs® BO*® OCI2 odedwH [

Y(fy fyro ) =8 Hy (F Fprn £O X(1) @
@H(fl)X(fl) + Hs(fy fz" fs)X(fl)X(fZ)X(- fs), (1-19)

Hj XY (@-0 jtoj sostej dedz? Abkte' * ofR' HdgsEs ' 9
Hn-dzj dz' dz' 2 20 f jtoj H Oo Odz dzO -clitdz SISy WH G
fi-Oktekbdgj dzlsd BOGOssodds todesets  jjlse

SH' HJdOKOYMRER2 (s dlsj tdRsH zdY y' 2 dzd ¢
LO Wsktdkdss [59, 60, 63] :

. H,(f )
fi)= K 1
() [Xmin(fi)]%?i/ 1H3(f1,f2,' f3) (1.20)
H J s £ tsdzfmls Odzls O, weoO y' dgsf Histf Zfisd d&3d
mMfskotstej d22 (LOLOdyo?2 s1 = 0,01; 0, 1)

Min (- di3" dz2' i30dz! ded 2 ' 9 jdz' on' Hdzsets Tdoc
ftocdmistetss o dw o dzj dadav ;

¥ % ¥%-yOfmktlsd o8 ' HdsEB o ey {flasoudsik
fslstcOf dzvIsd o MBkek §tos M Odzdd of S50 o
YOMmssE &Y so § detetslsteOf dzv Isd o Mz tesyf L2

' d 203" ydzd?2 H' OfOLBsdz ftedMmilstes® o dw o dz,
~nOOCIsjtedL 2z Is! MW odteOLtsd3 IsOSCsets o dc dzv H
N1 H, (i)
fi)= K 1
A xmmuii)# PHy (L fF) —_—
Hi sXQidzfls Gdgs Og d LWdzO y O BOC Md 3O dz! dzs H B
fjtejmrtcjmMdzedr M Blsotstejdzr (LOLOdYUO2 s2




59

¥¥,-%-yYyomssisd fwed22dvlsdr MdedzOdz' @ ° ona°
YO MEEKdH-%) 1 tsodddzO ftslstcOf dzwisd o MmB3kze
4l eD¥% qn ¢ Y@ Ms¥HisHo ddzdz' ¢ sSlstcOf dzwisd o M
9 n BBz

1 OGO BCOMEOHdts wluw ° COMECOHAd] L' H
HddzOd3' ydzd2 H' Of OLtsdz COMCOHddzsets L' " HAO
BZOsdd3d odecdwvHw [79,80].

A
O Ha ()

a[ - Hgl(f1+f2' fs)]

j=1 g=m

1
5K
[X,n(F D172

r.(fi=

1
2 A )
Hj3(f1’ f2" f3)O[ O HKl(fi)]

i=l K=j-1

3

(1.22)

Hy Bidej d¢” dz' 2dz' § jtejE®o Qaiz' 2’ 1¥WIBEI (sl
m) SOMCOHE, fwodusdkk §jehddkd o900l

[ dzO ' Y d@L2s dal ‘SO GC OH detsE s L' H dzOdzdzy
sz s v Y sttRzdass [ 72, 80, 81] :

. 1 . C_l)Hel(fii)
[ o(Ti) = — 3Ky —— 3
Xmin (T 1) a[bl Hy (f +f - f,)]
=1 g=m
3 1
2 A : (1.23)
Hj3(f1f1’_ fz)Q[ Q HKl(fi)]
1 Wtstedzzdz (1. 22) ° (1.23) odfdzde ©° ,
m, H J [ F & dd@dz2ydzd 2 cis' QOMEOER IO | 5] dz ¢ |
ftedmlstetse ) . L oL ', Csdzd HJdAdzOd3" ydz H' C
DY =D¥% gri'i= [ 1, Coe mj , st Hdd&ZOB" ydzd 2 H

dZOMmlskzf dzd 3 o9 JtcOL OBd [ 79, 80, 82] :
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— T
N1 — 3/—m, (1.24)
.

CSChts HddzOd3" ydzed?2 H' Of OLtsdz 9~ Hdzdr ot
mS OMC OHdetse s tcOHdsS tod [f3detsE ) ziz®C ez tsB & S
HddzOR' ydz' H' OfOLtded BStejddns COMSCOH' o
dzj dz' dz' 2 dzdr f jtojHOO Odzt degdr WhkdzSCy' 2 Istcjls
odfOHSE, Stdd HJdO®R yd' H' OfOL sdzd Sty
i modz", Hdzv BELGEBH)YJ ddzwW ©GOHdBYted | dRBdzsG s
MdedzOdz' © d&O 2t6ts 9-tSH' dzj 5B R " Hdzts L d3j
Istcj Is! ¢ ts-Clfsts t§OHMNQUEDHIZ ds tsB Is s

Hi(f for 1) = —Hao(fufar ), (126)

HY 1 -MCEBdetso QdzO dzj dzj €zOo Odz' dzO W kzdzG y' v,
m 1
=AY

Ay jCo' 9a0dzj dzglsdzets L B dz' h j RedzS OiN§ @@ d3'0 Y dz

= INTia; T i*2 =3NT 5. (1.28

v B'd M LOCOd dsdBkz odfOHCLE, ¢ 5 dzq
COH' Sfted2 BOd descts ISOSIsk dzj t' ods & 3
on' ' Hdzgdn ofdzdo ' o, dzgjtBR' HAZO Mkf' d&@ L d3j
stej ' SCECECCOBYPHB BT L dzZO2Hj dZ0 L Y Stedlzd

¢1, (1.27)

A= rini, (1.29)
N 3 - 2
_el L _6r,9 o
HJn=&é_ 0, N é U, rn=RIil, n2
él i1d él 20
[stedBOdz odhj tejLbkde Ok L OMstsmtse dz
5OCEDH sftedmistets’ 8, Cotedmdz® MCEOHBI O o

dzj dz' dz' 2 dzts’ WEd@Gt ‘(¥s t=j 3 HDY" . s.) (StcWH
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ftcj HMIsOadIsd H Odz cOHdsEkMlstets?2 Mise O z )
[81,83,84]. ltd Y sk sktd k0’ &Bt:

H (QP&H, (DG
Hyo (P&H,, (O (1.30)

1 sls" diz(® HI@PISuwud' H S jttkzoOlsd, w¢ L' L
stcj Is' sgts fStWHSCE o Hftse Hdets [-6&, BO) . 3k
Bzdzs Glsted 30, " s miEdgHl tcstf &S ©wddzy ¢ | o

JHAZOS, Hddv tjOd dzgdr 1l ¥ yYyw bkt O, &k
vz HBMdz' HY k' &3t B OGC OIS OME OH dz 4] d
yomksslsds’ ode' tCotsfmls' 6Stjdds §OMS OH'

[ dzw Y G ts dzj ®©B|d s dzts L Og Pdzdzdzd 2 "9 C
" dalsjtedisH Zdzv yd sdzded 7 ¢ toj itb¥iif dal R H it ds'lste

i(fd=nNn ﬁHs(fp fo.- f) X(T)X(f,) X(- f3)‘df1df2df3, (1.31)
Dfy Dfy Dy n

YLZ(fi)= A N ﬁHs(f , f- )S(F) X(f)X(- fz)‘dfdﬁdfz, (1.32)

Dfy - DX, .
Hi X=FQ0+MOSOM@O@-fjtcjlsostejdedlz" Abkztc' *
CdeW gzl detse s MdedzOdzE Y f jtei P SCsHd 9" HY
1 ste' adgt 8 yd HtSMdzZ' HYyEZoOdzkz w1l uw L " HJ Od
Mdedz0OdzOd3 § sL O dPpgkc d yYyOmistsis

1 Westtlgzdz (1.29) ° (1,30 ) iy dzO L dO?
H' Of OL sdze toj Odz! dets™ vl uw [ 81, 84, 85] :
~N — Y (T
dl(fl)—"i/l qu,_(fl)’ (133)

ot =D

Hy di1-Stsga' y' ‘dsd, "t odL dzOyOs ! daj s

H dzZOs® ydetsets H® Of OL sdzz u |l v jifffsizd dgtzlshj{f tasdisto!
LOdzjydz2' ©'H fOLORjIste’ 8 2tets Yyomlstsis:

Yo £F i) (1.34)
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ofdzdoe " 9.
19" HIMd By 20 lsted di3ZOIsd o9 dtOL H dzw 9
hdqedded HJdZOB' ydese s HE O OL sdzglz 1H B9 ' dz'. dats
[67,69,80]:

Ny =T 23/ M. ’/.d, (1.35)
lioyg =T 23N ¥ dis (1.36)
USH' "dalsj ctcOdzr dzaj o dBBSEO Hts MiskzA jsdav

COMCOHE dlu BsydO L &OAIsd L dofmiskzy dts®™ W

Hi3( f1’ fz" fs)
n/,(d)?

{H(f, £ £ = (1.37)

H jHig{0}|HixQ)-dzj sB R HdZ2O ' o dn' H M@ tg 16A0 fCtaYHIdZ tw4G]
ni = niy, Ni2; hi=hi1, hio; di = dil, di2.

[ BLEdY dgj B3 ©St6j B2 odfOHES, Cdd o~
ontwlzy BO¥Is! ' odesds wdzk MY j € s Ouldr gz d J
dzj LB dz*‘ls! W o 5jyOR kscts 3 H'G0f Ou tsHz

Wstedszdz (1.33) ' (1.34) sy &0 tlsted BOIJ:
\:1:1r(.(ffi D @%gff—ig (1.38)
\Zz i(ffiii)i) @(Df(ac;f)q ;9 — (1.39)

IM¢ &z ¢d odwOLd (1.38) * (1.39)

WldsC Yy tsdzzo Odzdz? wl e, otdd &Esykls: Mmdkyd
hJtoddzd HGdzOd ydeses H' OfOLBdk 2tets §OMS
(136-1. 39) tlttddiO' & [ 68, 72, 80] :
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[ e = 20lg [ +20Ig¥/m + 201g S o +2@gg——€ (1.40)
er i1 U eDfy .0

2
r@mw—ngrQ+2m9V_+2mgr8"+2m9€( ?%01943 (1.41)

eruzu qu,|)3
Hd Tilmax; "dteRd@x HddZOd' Yydssts COMHOPOE tsd
‘s jtoRBHEEY Y 2T ' fitjotejmddd ffslse 5

{Isxd, Mbizf' ' d¢ GesdAffcEbnEBRRE OHE ol v
L dzZO2HJjd20 L dzOMmlskzf deséts o JteOL z:
|Hi3(f1’ 1:2" f3)|
m/7,[DF, o/Df >
HijHi{M Max-11 A bttjl' scesf&@MeEOkEZ] ulu, o'+
et HddZOd3' ydesets H' Of OL sdzlz .

v O0Cdd3 uyddztsdz, tsls tefd dpOedz’ H dA=iRQjdefzdsvd UHIES L ofifs «
dzj dz' dz' 2 dz jWjSId, Mt oaddedCOsls: o ftod2
ELetsHdlsd HJdAZOR ydz H' Of OL tsdzd o n' Hdzd n
gl 4. ] scedzvHE d2O0 tslsted 3O ds odteOL d, i tc
dz'' @& dzts G 15 H dz0Od3" ydzts G s H' Of OL tsdzlz z0 ftc
BOGOSS OMC OHdzd R ©OH' Sfted?2 30dz dedn § ted fls

{|Hi3( f1’ fz" f3)|}max - (1.42)

15020z L ofdzdolz dgj oz dz 2 ded R ' dzj tey' 2 dzd -
odwodzjdzdz? 11y ° 11y ©OH' sMdedOd o

ltectso jH] BB dedwmdzd fizdoz B BRI Y4 desmis d
H'  Of OL tsdzz wlu dz® fls' 2¢ ' Mmls! G jtejH §jtejh
LWe ' ' dds o drh  Hd2d?2 MdedzOdz okzL'! Ctshmikzets
Yyofmstsls* wluw £ oadedvH' EfM' yj dses twwHiz |

R
Y(f) @H,(DIS(F) + M ()] + Hy(Fy, fo- £)OIS(H) +M(F)]. (1.43)

cShts HdMf Jtem' w WOLd ftsd3 Isdets off dzdo O
Ists OMY d&z' IskzH dz' dzj dz' dz' 2 dz’ M slse stcj dazdzv L
sdf "o wlwuw [46, 72, 73].
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lted y! sdskz dzj dz' dz' 2 dz' o zOMlsdo smis* g1t
fted2dWilsdn ®WOH' SfECaZOdktz0 odnantsH' OS Lo
ME ZOHBBadnms dzjdz' dz' 2dzds MY tslse stej dz z od:
ftedLotsHdls! HEt L dedy j-tlddats @O H ez M ez 6 g dz
9 COLOdzdd3 MIsOo dzj dzdew d3 dzO@ 265 dpftsSBin ' H dE
slstcd 3O dzdzy OdzOdz' sdydedr o Hdesfddz, h s HESL
ofmM' n daj dz' dz' 2dedm jWjCI' o o wlwuw dzO L e3j dz"
hEzdgs [ 52,54, 63]. Il dL dzOyd dsts 9o ' H dzts dzj L
dzOMmiskzq dzd d3 ySRldzsds [ 48, 50

_ 4 [Ha(F, - E{SOIS(F)S(- f) + M (fOM (- F)T}]
J(f)=1-
o) ‘ HL(DIS(H) +M ()] - @49
stSH' "daj dz' dg' 2ded?2 "Ed3" dBsyi BRI Y Jd
R(f) :}(Hg(fl, - f3>(’f)[5(fi>+M(fi>]}* , (1.45)
Hy L dz0¢ * L doyo"' , hts o W' ektedzgdrm HEX
pteORtse Odz o yd ipjddy . dzdlCdizc @Ld tgQlL. 74 4)1 .7 Ot O ¢ |
sdfkz BdsCkeoOdedz" "L OBdIslkw" L dzady g dzdav 1
fjtejntejMmMde = ' dalsjtedssHEzZdw Yy 2dz hbkzdkd [ 46
ltod Sy dzy' L OoOHBMis' 2CtsMmis’ ftod?2 &30dz
MisOo dzif dzdigOleladly 2O o drn tSH ' wCj LOLadyo2 o

HsYy' dz des o9 jfylsd fsdWislkw JFWEHEB Iship tas@ so ot
d o 900z dzlsdesG 8 dz' dz 2 desets wlw [ 80, 81] .

UBH' slu 99030 Bs bkdtso des dz' dz' 2 Qiagf i3 L
e zOHd&od Magdn Mickotstjd' §jtej Otk B
WstedBzdz (1.44) ° (1.45), O KOG SH dasy!
Lded ) j dgdey S W' y' “delsO fjtejHOY” wluw ° odd
® [0 LOWFEM: adc dz¥ H
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SO
No(F)+M(F)]+ R, (F)

h (f)= h(f)a(f), (1.46)

(i oo dgzlste hdy hbdsd wlu, fitjd yjd O

h(F)=1SOI/INOH+M@)[-&3d Isls* 8 j Mis O dzidglzdtrO fipcfctsdaO «
ING(F)+M(F)I(F)

No () + M ()] * R(O)JH, ()] ~©

¢ Redsz@dnd HisC dzj ' dz' 2 desfls’  Odsy de'gleck H dat

¢) (t¥ym. 1

g(f) = SjW'y' ‘dels fts@’ th j
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t df.] Sl3BE e OBO L Odz; ) detsfyls '] 99 JHdzoblchchSfr]S‘dm
L d3gd dzh jdzdzw Ctsj W' y' ' dz2s©O f tsfmd dzj dzdzv |

Il dL dzgOyd degdzv W J Clsdo dzt8 dztsgzCd ' e dssHn'd dzgf & emn'c
dz' dz' 2 dzets’ w1y HBSLOoGdW' ftwsotsHdIlsd HBMdz H
dzj d&z' dz' 2 dedr Hfesyjifm' © dO Mmls' 2¢ "' Mis! vl u o

l e stedmlsOdzdzy o wCtMmls' Ctedlsjte' s L O O
9C 0L Izj, O ssBteOdzd?2 Ctodlsjtc’ 2 HBLOBAZY'
mMdMmMisj s ° offdzde dzO dzj ' dgj dz' dz' 2 dzd = Htetsyy
Voted@3gkdz slsted 30° d3s o dteOL d [ 69, 70, 80] :

t o = 0,5expt 0,5h°g?), (1.47)
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P. = 2F (+/2hg)[1- F(v/2hg)]. (1.48)

it sLEOREZdSd fC0OLEsIs!, s ftod W'1E®MBo
bolbtsCtstej dzwy' 2dzd?2 Hted2d3 (1. 47 dzff T s d ayc
LOo BJtOdzr " fesEted " 1,9 HI S Gty dzs @l

Mddzj SIsdoadzedr L OsadRBIeOdzdgy = fls® 2 ¢ Mis ¢ tsc
Ld3j dgh 26 yd JjWjSlsdedz fMmls: odSC tsted Mils Odzdzv o3,
gl o.

v Bsd3lz 99 00" d3ts L O HisYy' dz' dzj LOMmistsMmts
fpd dzj Clsd o ded d3d L O oLl taXMdEMIsAGIy “ d3] ~fOadd § ted 2 5«
sly H' OfOLBdz 9. ¢dzOdz' L fHtso jH]jdzdr SL I
Mls" 2¢ "Ml fjtejH fjtejhCBHOB] d2O 1 HJI H
Hts toisL tesBdzé 9o Odzd e f iteMmMf jSIsdodzedds vl u t vu

10 tjLiEzd sOSOBd OdOdz' Lz Wistedszdz (1. -
~nOttOCIsjtedmMisdSz L Odzj 3 desmils’ 2 d3tso '-Moldals s dzw
Ctsejtej dzlsdzesegts * Oolstsittej dzv y' 2dzsets toj X d «
H' Of OL sdz' © ftod dz@zdsdisimis” -’y G&f) Sis & dg@eifr o L |
2O btt@igh Jtoj dgdzv tOH" sRoddzr (tedfm. 1.9
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{df. 1.8. 16k odvd! dzO RO®OSIKjtedflsdsO
o' HdztMmd d2dz dgd ¢ dzO dz

123-Ct5c jtoj dzlsczd 2 DEBAPESRBAE B HA HY S50 ° H dzts :

4,5,6-009 ldsticq dzv y ' 2 dz0 D= SEPASEID A H i 59 ° H dats
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10 iLizdz OISO OdzOdz" L 2 9 dteOL " & (1. ¢
&z0 twdfm. 1. 8, ftotso jJH] B Bt adgWwdz! dgz sy
odweodzj dzdzv tcOH' BMdc dzOdz'dodz'1.1 v{ J'L kzsdd! vis GHIs JO it
Is OB dz. 1. 5.
v OB dzd yw

I st adgw dz! dzO BBY' dzC O Ctsejto] dzlsdzse s
fted2d3" @ 1ly ° sly 4@R0OH' sfmdce dzOdz

odH ftod Csejtejdzsd dolstsC Btetej dzv
0 5] DO=0 | DO=600O=800=0|0=60

14 BBA" H
© "' Hdztshdjoddy 1,7 3,8 4.7 3,6 3,7 3,7
h 7 d3 tH el¥0°

vsOCddz yddesdz, L ecdzvdzzoh d ot dzde dzj dz
odwoedzjdadgw 11y * Jlly t©OH' sMdedzOdz' 9 ¢ v d
ftes sy dzdo ' Mis: " Headh jdzdzw L O9 OHde@dg] t€ds
9 HOd 2 BBl &Olj BOIdydsects Of OtcOlskz +
9 WOHdBEMtcs2 MIso Or HBSLOotAZY® OdzOdz' L zo Ols
11y ' I 1y tcOH ' s e dzOdz' o . s O0Cdd3 yd dzts
L Of e 5dzts 9 Odasiclasd yEE s o@tf OtcOlskz ttsL tetsB d d
f' ' Hodh jdagdz" L O9a OHBsMIs' 2 CsMis® o dwW e dzj dedza” ¢

ldmdeso € d L @ tBBL H' dztsd3

1.1 ste' adgwdz! degd?2 OdzOdz' L. o HBsdBRBIrA d3j IstsH'
o v fCOLOo, h 5, Mmoo dzs HB sMisOo
dz®B ' dz' h fitemtfjSIsdoededr ° Wikd€ y' sdzOdzr dzd
' HdgsMmdzes o kL' CEZ BA&ZOMIS! ftcOSCIsd ydetsG s
"' HiB] A BB stsH " o o dL dzOyJ dadzv 1} A tcOH '
dzj HisMIsOIlsdz" d&3qd Codemistelz € Isd o dzd o3  tsf teiz( dz dsemts
ftoOCIsdydzsets W o dzj dedzv Odzlsj dzded s MdMmisj o
L dzO R SH Y j dadgw WHite JIBdz IsjtetcO. ste' @3 Istsc
LOMssmMsea ko OIsd, o thdses dsdikz, dkddhj Hd&zv
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LH' 2MdzedIsd § sHOd pld@udedsd stffigdz€ o sy lsdzS y*° S«
ZOf tew 3¢ ttsLtesBCd L OCOdz dzdm toj € kztc] dzls dzc
CdzOMmMkz MC ZOHdzd R t U .

2 . b dzOdz" L ted L zdz IsOIs' o ftotso jJ HJ dzd n
BOGCOIsC OME OH dzd n tcOH ' s ted 2 B3Odz' dzd - Is tc C
‘dW stedzOy" 2dzds MdedzOdz' @ 9o tojL kzdz! ISOIs® o (
yddesdz, Hdzw ' Heodh jdzdzgv L Oo OHBMIS' 2 CtsMis’
H' Of OL sdzz tcOH ' sftedMmlstes” @ L HJdzOR' yded o3
slsted 3O dzes 0OdzOdz' Isd yod| | wafdOL iz L e ¥ | @zlzg
tcOH ' SftcdMmistes” @ (tuve 1 ¢é¢sv wus L on' Hd A
H' Of OL sdzlz.

3. ¢dzOdkz' L ofddolk Sedjyjdshls & d&
COH' Bfttd2 BOE dscts fodiistest §s5COL O  da
] Odzudbdn © ZOMdz' HEBS 5 dagj & dg 2desfyls’ . 1

2dBRse " wdesMmis" -5 f ORR &S ot P dzv yd tsdedz0O2 g clztz@ d
f"H Yyofm o' H MmEMsiddRififlds d ovp@ffrfls @ lddatzd e O dzr  ff tots
Iss ftod -Pidds €lsdis dzd = L d o 'diiylectOlsiziiry ~dzi( f dg' dzdz’
QoalstsC stetej dzWw ydsdadzs?2 HJ @IsHbEZdEZY Yy ° ) Mis® 2¢°
z0 3 H J : l " Hdesdes dedL* SO JWJjSIsde dz
LO9 OHBMIs" 2 CsMmis’ gl d dzJ HiSL 8 sdzw ° ) i
ftojHdfagdzjnts f jtemtf jSIsdodedrn dwluw tuvde 1 ¢s
HsY' dz! dzaj Mlsoatstej dzdgw dzsodnm, © (jtehkz yd e

4 . [ smdz" HY J dzdzw st dzd o sMmisj 2 f sB Iz
B d&z' B stetso s ts H' OffifdL Bidg dals ! tc@HotSsm ® f i3 €
ftcjH' Woadzwe Is! MW HUs 1515t BtaixBotEdijls.j 2 ¢ del@dr'* s €
H'  Of OL tsdz' 9 t©6OH smoaddz Mme' Hydls! s ' Ml
sMdzOB dzj dzdzv tcOH ' sMdc dzOdz' © L OL dzZOyj ded - H'
stcOMm' -9 ¢ AHGEV"dZzOH O 190 HI . v ARz skjdsCh frHf de
fshdtejdgdzy "oddzr 11y ° sly H' OfOLtsdz o9
1 dsuv dvUgs.

5. [ dzW HismMWY ¢ dzj dzdzW odMmtsC ts° L Oo OH s



69
fijtemMfjSIsdodedr (v BEftcOodz dzdz" s¢ odMmisk
ZOo Csdzd M dz' sSAt® foglgOts j s I dzg o OHOf sOYy"' - ]
fijtejHOOdzr dgdm ftodMmlstets™ 8. vl o j dzr di3d C
tesLodlsClk ' mMdzzr ydr OHOfIsdodzdr dBjIssH ' o
lly H' OfOLtsd 9. 1 BEEWHE dzOs lQjdaodE" W dzdf Ac
tcj Oz degdr w4l e ftod EZftcOQodz dzedz' s¢ vVEtCO dz
fsHOdz "d2 tsLoadlktsS d&jlssH o " Hoa dh j dadaw
OHOY Isd o dzts A3z fjtejntSH' o " H CtsGd toj dzlsdztsa
o dWw e dzj dzdaw tc 08 ' ST d&z' Cos B j dzlmM Oy * i J t
dzj dz' dz' 2 dzd d&3d MY slseo tstej dzdzy d3d tWOH ' M d 6 dzO dz’

6 . t ' hJ dadav L Oc Odz! dzts’ ' MC &zOH 89 d ~
Hismdz' HY J dzdzV LOBJ L jykz* By &zd o ' Mis H S
oditstcdMmMistsozo Odzse s € to g t6'd @dzzts c 6 fn) IO Pl
wWeshlkdiise " tedz" Mis! fdB3ddz¢d fted2tsd3dk twWOH ' st
M¢ dzOn dz' MiIs+ ' dgj odoyj dz' Mls+ L Oc Odz' dzts’

9 dded ¢ OF dzj sB R ' Hdz Mmls! sBd@BINdlsd fHttso tsH
tcJHqd@zOd3d s kzCE2 fwddydftsedns dOkzEtseada o
fesfsLdy 2 L Isjtstejlsdqydts’ SO JSmfJ ted dzd d

7. [ tMdz HY Jdedzw By dzdeosfls® ' He dh j dzd
lly t©OH' sMdedzOdz' o tog 1 dsuv ' fmlsis (s eO]L
Hsfmdz' HY J dz@ dgj dz' dg' 2 ded s " dzj oy’ 2dzedm ftetsyyd
MdedzOdz' o, hts HsLoBddIs: LOBjJLYjuydlsd Mmlse
f " Hodh jdadg? L Oo OHBMIs' 2CtsMmlis’ o dw e dzj dzdaw
H MG 5 dz0di® Ip Wtisasts H d y dzd 2 Of OtcOIls OdzOdz' L Iz
ftesydmM' o ° HBMd HYJddz ofdzdolz ydnr §tetsy
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tdrrwf 2
fovrfouvryrw [ ftrorlfswfyurvfwy tor e rb v
1t feuvft fvofef I rRR & ¢ wl

2. 1. ulsOdmisdydz®0 tBisH | OH' SHOMBEgGEd M
sjdzj Codzdy SOY' 2desets S &zOMmlsj okl

] cOEso s yd tojLizd! IsOIsd HEBMd HYj dedzy
WEdS y' sz o Odzdz" MEfkzlsdzdS sotsets Isj dzj § sz
LtesBdIlsd odMmdetso ¢ ftets o do yj dedetsls df dztsi dzd
sfdetso dzd 7 NS ZOH o g Bt € s toUas iRy dzPE s iy d il

st Cltstodz tOH' tMdMmlsj Bd GHjtey ks Is!
sB' ‘' Clkd hdWAttd OdOdz' Lk Reodd sedn f sd

tojLEzdz IsOIs o ZOMdese 5 ovd f @ty diff jot©jdmdzl't, tc ts
LsdzH o Odz? dgdr MdcecdzOdz' 9. A fsdzv, hMts dzO}
s wdzd S tstedMmdes’™ ' deW¥ stedgOYy " “y,OMmfste dfdp o teis
glstczC bztcO nOtcOCIsj tedMBE g sdcOSC sy jf fiphs
fovdy, tsLcecdzvwdlkzls' o tBdZOMIS', HJ LH' 2Mdsg
w Q f sdztsy § dzdzv d3 hoduC' Miss tckznr kz sB '

~nOOCIsjtedMmMIsdEOdBd MOBses tsB' " CIsO (286
(tedMmdtse s § sdzv s dejIlgd ' o4 isfiplstOmw ] ¥ J diC
ftod 2 BOIsdmMw  f tsdzv hts Mmlsotstes 8 Is! fw todzh d
HYy jtoj zOBd § ijteih CtsH. 1todL dzOyj dede" 5 Iste O ¢
cjLbEd! sks ysets fsdv L d&jilstss odL dzOy  dzdzgw
sO¢C Y fAsdH dieg fitpls 2 " dhdes rOttOCIsjtdmisd S .
lted LOftosf sdeso Odegtsdzz ff " HatSH ' teusQ fi) tsfaodff -
MdedOdz o, ' BkHjds wOnEagd fifie)blsns
MdedzOdz, tricivmzGl®' ossBtesBSd [ 40, 41,
ftosmlsa@ispasd?2 MdedOd, Mt WYsttdz' Is: v fdfh
ftosmiss4dF] .[ 9 SLEZVWHO yd LisdzHizeo Odzr dzad?2 My
5L d20yd B3ss(td)se i j¥ B nj s oL bd Isd Hiwe
fesMisstelz, k& WwWC'2 ' dlsjdmMdd ds@Ety MY BEEHS]
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HiSL & sdzwv & Is! LOHtsotsdz! dzgdIsd o d d3sc O3, h s 9o
Yy!' seéts odBjtej Bs fteshissesolz fMistekzSlsktk Ist
5B dzOfls j 21). { ptEMO B kOip®Mls: Fists fif kstete EzO Y j ©
stz Odedsdzh zo Odz! dzd 7 f tosdfig s ts®e d F * 1) d & BiA
fed2dzvIsda s(hdc zpdels O i tomdDifs” Mg s fids s R

L EdY HOY 5! MW M Stodse Odal O fytodzy HdrzQleE 1
wCt 2 dBsykls: LH'2fds 9 0ldmY ftsyj figr of j
5OC sy ®Bsykls! L dZOSsHdlsdMY o dzOfdz® HYJtej
neddz .t Ld2 yafpdpse 2 WiktdaSmls stewe tnd fls j 3
9 jCltstcOR] Iz BOCOLB®R tedsBz joC d Hiso 5BE
Bsy dzd o sfyls ' totsi € dzOy O d dgdBF 2 j dzj &5 s tsyck
GWH' ' &8 5 HjWCdR GkltetdOd ddf WkdSy' =

JdatsHwyd L BKOds’ floshmsstess s’  fMists
EsL G dzv dzj BBs ° °  flsOls d Mls d ydz2.2 §FOn44,d5, 46, 47]tc j H
ulsOIsdfmlsd ykzO® Mg j g MistekzClsktedzs M dZOH C
o' H 50 ' Hdzd & ZHitSts BR@t s j R ste Bz 0 Odzdzy N7 tSB
5B &ZzOMls! fwhdioj ddzy MdedzOdM 8 6 &ZOME S O dz@
sB' ‘Cls' o "L L sdzH 29 Odz! dzgd d3 M d ¢ dz0O dztgaB ozZ .
glsOlsdMmlsdyudz®@ &sHjd & Misdls: bk Mse' dz
od s ko Odzdr §OLO®RLsteWE dBLME &ZOr O/ Bolsiffvn |
By zdodt § OwOd] ste' o / (EHIK M, N iy detis 6 fids'* * &€

¢ &ZzOH C'dzr §' s sy B tots b DHzd D d L dd®
HgdzOR ydzd Bd S OtOCljtedmisdS OBk ik
By izd o sMmisw isd MdMmisj dsd. 1 Odzijxds o' H Of 6
o GBdBEYB O 5! v Ists2 OBt ' doh d2 @cza st
[ dztsy d dzO0 O dzoL O dfdsodgtzse’ f tesMB. 6 Odze sted s d3' o

tJOdz' LOy" w Odzé stedIsd3’' & VL H ' Rffpdis o ded dgw
CdaW stedzOYyT T 9 MdMmisj &3t ¢ o df tetsd3’ dzf 9 Odzad 2
LtsdzH 2o Oz dzd & L Apfftseczldz’ o ff tots fifls * ta d 1§ dz® dz@ oz zo
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jdzj Clotoldsdgos dzm o ddzr o totsd3 dzt v st MW  ®  dzOce
oL O BsH' slIs! ‘N, fhite P EasEtOdidls: f toisils to
COdzANgz' | " HYtso Hdzs S5 OB Of By ' © Lt
ftejHMOoadlsd £ oadcediH' HjWEtSEE 5§ jtcOlstst

tdfm. 2. 1 soDEhiseRE SO o dd' tor o Odz' dats

S = L{s "} (2.1)
b0 Chstedz® ' dWstedsOy' W, ht Wsttdkkz'ls
fitejodtftosd dz¢ &0 dzdg'S ddPF Odz®dz'er L ' Mlstsls dzgd A
dzj Mzl * dai StecBOY' ¢ f tois/ .4 OtcOicE) ds jfalsis detErHAS 1 b

o womAt).
[HdZOC 20 | dzj Bj dzs Otedzs Bz * dzls j oo Oz )
Rk BEZHj®Bs 99 0y%0Id /ngmaﬁquasw‘ of sy 2 Ldzk

S ®BBYJ BOIBSI 2 " odgh L &' dzd , dzj o' wi
TOEOCkjtedL kY Is! v ddgedels Is¢ B d'd3q ) i IOk O IscC
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WEdCy' v dE dYOMEH OC dz0 j dzj d3j dEls Ot des dskz
B' dz hsfls' o dfOHS » ' 7 L3 des@=-apsfizO L dzj

\Y W
) 2

fdm. 2.2. uwlkObdydzO HBsHjd' odd s o

1 LbEtcOR ko Odzdzw 8 ' tsjclists Oaizid dsle dOizd D B Nthisd «
Wistedgz s v 2 o] L Zds, a0t B o LSS s H ¢ d3ts it
oded¥H' HjVCMesh g EtO®RBKO MY tshi,e ¥ stsd

6M=M%JH% (2.2)
£' Mmdelggodzdzlse stes s yd feshms' t¢ Ef,n d
oL O BEH teedy bt | jtojh LsHOBIZIso Stes & s ftots
N,, * Wsttdkzsls! Lk Lo ttt@nEh ' ¢ 6deEdaettst

sBtotsB.Cd
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b, = 1,{u,;n}, (2.3)

hts L Oftsodesls! fUis] tsj HiffiscCia@iny sols ' MsB &
Bsy dzdo dn MY sMisj te] ¥ ks @4 E 5fy ls p@EEOEmE -~ ) d
u, .

rs fed2dv sscts ) §Vinisd ckis® dzis BHeESHB@Edls © fiy W
pCdzs YyOE 5! E Mmisj odkzkte' hde hkdkd OfC
ltcOatsolzs yd, hts, dO o' HdB dzz 9" H L oady0O2d
yomsestse&d [ 42, 48, 49], bk fmdfmlsj kOS5 L°
ofdzdeo LBodz hdzg' » ' odzlzlstc' Nt Lndztf @glic j h T dg'H2
fdMmlsj Bz sBtesBCd BEZH,j KBS ottORtSokoOld &

| dezlste® M dz'  Wyjte jth Cusp yj dz' dzOdo B darlsfgd
b Of OwOlkted. [ d HdMStjlsdds Odssj dzdzd
Bsy 20 otcOrRkzoOlsd o Cdzt yjdgdg" @3 o wSCtoj i3 J

h iz dsm(tr), Hd  f 5L dBiugQeEdgvy dist H s o dzizisitedzts dig 6
d dzj 3j dzlslz  Odzls j dee'N). o j ¢ fusfedslz ud o dezlste’ "

ftod?2 3O0dz! dgdm Jdzj g dzls® @ tjh " IsCd yYyOMmMBo d
h ' dz! deNjfiPls S stej dzv y*' 2 detss W hkdzeC y' * &

R(t:t)=(n(t)n (L) =Na(t %) (2.4)

fted?2 30 ud daj L Odzj ydeddsd " kzdsd BCtej &sdn
odHE f tcoifdtete s § stej d dplz B sl dz k@ Isted 5" o |

R(t:t)=(n(t)n (L)) =Nd(t %) g (2.5)

HJdp T fddse sz s teds=lkjf Sajefs].  (
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lted to' adzg' 2 M JjSClsteOdzr dz' 2 M " dz desfls® h
Ni=N,(2.5) fjteijlatstes ' Is!: Mw HEts oadHLE

R (L) =Nt -t) 1, (2.6)
HJl TsSHddzd ydz© d&3OIsted yw .

[ dzw s H j dz' BJLU jtcoj tco dats”’ O dzld | koidglts © o
ftod?2 d3Odz! dzgdm J dzj o3 dzls' & d3sy dzO L OugOfip & d d
B' dzdd3 hkEdisdz, wCd2 1OCtsYy BEH] HJjd& OC
Hseoyddz , fsseojtendz OB tsB' ' @3z o HYy tseo ' Hd
cS¢hts ' ojdeizg’ nodileisdg o fted2 3Odzr ded = J dzj O,
SH dZOC ts9 58 M J CIstcOdl dif s B dz: fiplf’ jfifldsstc © dz! dz
iCo 90dzj sz Mt csBsaAscts h @z o dL &
h ' dzt dg' Milse hEdg' 9 GHdSEB Jdzj BB dzZs O, BcEBGH
ftotsfls M S5 B dIZsets h @z dzOB ko O o dHLE

Ri(titi ) =(n (GE)n (t51)) Na(t, &) 41, 1), (2.7)

Hid(n-1,) i el e ts sl da€ ydW 5 O ‘Odz! dz' fyls!  j S o
f tetsfls {@Haste s s M Az, sBlzdiso dzj dz0 MY 4 € Iste
hzd3' © SHdBEets ftod?2 sdgdsets | & d3j. dzly G dz] th jdus]
odSCtstedfistso zo Odzed n  Odzls j dz-fipytsidgCs ted@@! dEsO tc A C I
' dz' 2 dzd 5 Odzls jidz Is( tg 5 df) tp dEfRDY KAC Q@i odES T H ¢
Odzls j dz (A s | iy iiy] RSO dz! dets’™ Hdzv B)0 © dsdzd n

) o dz Mede" CHEY, "t M sl o Zsaa@hHslk! st
odJfOHECts" fsdzw, hts Eklsotstes ¢ Is! Mw o dzOMmdz' +
C' dz Csfls’ Wz S sz Oy" 2 dzd 7 fsdz' o, h s
L sMjtejHyiddns bk ftshbst' M OlsdfMls d yc
otfftcsdz’ dzv 9 Odz .

it BLedvHOE yd otfdzde Ltodz hdzg' 7 fjteihCts
RZOo Csdzdh dzt sz MjtejHtsodh ' HJ L d2ORtsHdIs i
HYjtjdz fjtjh CH L ftsH dzj dzg0O © EM' 7 dzOf
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hts dzOfp yYoRED El® |, C sucd Mdzed d3 M d ¢ dz0O dzts 3, fm

fjtejh CtsH * foMmis' 2dss, fditHdBE HES -dzOf
YOMBets’ WhkdCy' ° bjfdsed: fjtjhSCsH [40),
) ror
o C \tl-tz\w
Tor 2 |- 1 C

(2.8)

1
1
i o
i° s

cS odffdzde O L (2.8), dgLoOy0Osyd dz0
HY iz sjf dzsotsets odf tetsdg dzt o Odafat) o o vizadghsdad fi

Cstej dz2 s9Odzddzd W€ L O yomsds, LOS * o ftofs
yomsedres My jSltc’ 8 MdedzOdz' ©# ° §jteih CsH
L Oo HOdz | fso' WL Oded St 'L o dp'dditss teaf tiils O UzdAn diglz ¢
fste" odgWdgs B' dzt "drn Odzlsj dz

2k, <4, 2%, >3 (2.9)

] /
Hj2F, ih dted dz® M j € Is @, ifpdseddd, wdmnSids bz,
MfjClste §jejhSCsHd o B dzO MO M s dst h fipth jO%sS
BO°  f W@ABC sfyinls' 2dzj L Oy jdedzr, Nt fdots
fesmsm@mast 7 Cttej vy 2ddn WkdSy' 2 o' Hi

R(t X) = NS/ d(t (2.10)
f zsMCdrn Odzlsj dz
R(txy) = NZOI/)Zd(t XY (2.11)
sOCdd uddsds, HdAv & d 2ddr  fashedn

HEHOl® Ikyd MisxyofffedsMistftgtiog 8 CsHd Isdflz L
By 20 99 Oy Olsd B '-uxdfigzsfo dtdiefts Mhlssde@d3ds. v OC
MftcOe jHdzdod?2 ' Hdv B' ' dddzdr Odzlsjdz [ 50,
zts Y Mbsmiz' s Mw &ed sdf &z' COIsd o dzd
fjtejhCsHdzed IsB" HSBIGOY O Is! Mw ) ftod 2 dgw
dej Mzlsls* o drna.f Oc Ougjtsfpls '@ WS drRn odMmisky O Is!



s
we', WC BRdS o' HL GOUjds O N,
j &2 &) dElsOtdasdsl ' dzlsj e Oz deq wands@ddfizv v I
I 5L 0y ud  f ted 2 devsbth?; '3 d calso0s mejkeiud
dz' sets fjtejh CsH A, tptdaPIndg? Is js B ctisdzdt af © dzdz" |,
Mdfmisj B SekseCd, BEdddsH fEjHms0s dvisd b

u(t; F) :a s(t; F;/ri; r@) n(t; F) (2.12)

HJ=IKN,NTC " dz' €' s tB'MCIs' 9 £ ftoshMissc"
L HOANIROdftto Yy (2.12) d&sH  dz& ° L O9 H O da
MisOIlsdmisd ydz' 2 Isj stc’ stcO' Clststcdzd m tWOH " T

f HEY" GO WG LOCOWNEZOkAC & CI dBy  dgaps/dZOfds
Ef' 5 MdcdOd o, {todq tizio ditso cijpddudd dorzO dzdzy  H

u(t;F):%ais(trr;/ri; ra) +n(trr); (2.13)

Ctsdzd s’ Bdas tafi=#dNg d L &5  lsqf Maz®w o dzj dzdz
5OCty Y ddlsd/ od {060k lstd
sdMlsj B0 GSetsBYPNECEhHshEedid » ftssts
g ¢ zAiddstr] WY & tjLEzd SO’ hiyszs YO ihsdsbHs ye
9 Hftso Hdzs HEtS H' 2MdzesGE s Ldzdugdzdzw odd3 to¥
I :w{ {1 S 4y r:}}}}} . (2.14)

v OCdd3 yddesdz, §teshils’ W, fifjtcej?icpstafsn’ 1S pd
tetsL o'W, CHltezC skztc® wWCtsets LB' ¢OL.Is! fqw L °

tdLkd IsOIsd O/'dzomﬁis)@ dgmﬂodz[té)ﬁjzlsb{tsi’LH‘Qfm
ftiedmMstets’ & Oazaplidsdmistseo zs Isy MW H&W EkIssydz)
odB B 9 Hf B9 ' HsG s Odze stcd Is izlz W tste d3lz
L sSdzH 2o Odz! desets fMd ¢ dzO dzlz .

[ By dzdots IsOC Y i c©@o dz' dablz"H dzi) d frfdsH]j @iifisss O 1
L Sodz hda t5° IsOSIsd ydats”’ ‘ sBMlsOdzso € d  J t
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b cOo dz' dzdz? Bsykls! odCstedhlssske Oldmw
d&zj Ml a7 §O0LOdR)lst' & MdcdOdkz, kO
sy' deSd fjtejHde S0 Odeddistelay,dzd © dzetyf ds@it ddlsEr |

2dise " cdesMmis’ ftoOoddzt detsets o dwWeodzj dedgvw * Is.
10 9 ' H®B dek o' H &sHjdzj?2 kteO' Clttededn
[41, 42], H] GGMmdssdd kzoaOcO LtMmjtej HY j dzO

KOS Y f 5o dzs Qi dE wWdtista{Blz o Odgdzy L sdzH zo Odz' &
MjSltste' (B d&OMIS' ) ftesmisstekz, s dzO2 B "' d

stcO' Clstedzd s MdMmlsjd ' HBLotsdY' B8' d b
By dzd o sfls' .

1 Of et sdzso Odz®  BsH j dz s d 5E 'S¢ s & &
stcO' Chstededn Mdmlsjd ' dsyj k' & ¢d Ikt

CsdzeStoj Isdesets "7 o dSBtedMmisOdedzy, LBjte" ¢O8 y
2.2 mMkzClskztelz. vOCO L3 &O BERH] odL d&zOYyO
? tBtetsB ¢ d IShpfasdyO dijlsatg iz CAs Ztets® s B dZOdgydsy j tseBlAdd
teSLH' dzj 2O dzO B ZPMIls'sB WOtz 8, Gsdzdafs B C B dzO

etsL sMjtejHyjdd o ftshmisste' . [BdzOMIS! 5Bt
B3 N Jdesets fosMmMiststelz, h s  dzO2 y O fidde qhinjls O%iAD
WOLtsoOdzedr Odzlsj dzdzeds g M Iss6, OBt dBtsy 4
sB dzOMisj 2, hts ROtOCIsjtedzss HdzvW odf OHECE
tcjh " ss¢ OBt MdMmMlsjdg BOcOsftsLdy' 2dtsec
L 3" dzed RO st dzd " jB ¢ @ dzcff ticte[R stz ds WK B e ¢ dzO dzO¢
LOcOdz desd3de o Jf OHSCE Ctdzdhdzt MbsteckzCliztckz
Bzlsd LH'2Mdzgj dz0O tsLBdoC O B d&zOMIs® Z, Wdsdks d3k
C'dzt €O BB d&zZOMIS R tcj¢ B WONIls! WK WRtstcdizlz o O dzdz
ind dzOsitiz’) o ts B O[T B

1 OHOY' sflsdd3' L Oy"' °’ sStcO' Clsstcdats’ tc O H
Ciedlsjte' & wWCBMmIs' LotSsSHdI MW HB fYohEkCE |
Md e dz®dz' v dzO~ tsH Y J dadz® s Is d dz0e fozshiplds] d3 § J et
f otsfls m@daste d - o dcdddQdz 42, 49, 52].
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MOLOCIsjtedzgy HAZY bkjfjt' "de scts WS o e 6
fMdMmisj &5 Is' dzr €d f dls O dzde™¥0f) swedtets B 1§ df¢ dfOisS fipl
My d ydw ' ydese s o d L dzOu@ fiylisipts ¢ f te tShifiplsclscia@sdalas,
CL Cdv dgkssE 5 dzO 3Ot LAEqtEd o Ozls jdzs d 2} W o O
Y tew istso OdasMls' , tj Oz LOY' v wednR ftedyfkzme
s jtOy "d&d ' Hikdso ko Odedz® fMdcdzOcdz' & o
" tstedszo Odzdz? , oS dz¢ yOs yd kOS' ©fjwOY'" ,

yoflstsls * 8 fMisdmSOdedzy, ftdojdks HE ISt
TO®BOCIjtedL izt exj dzj vudMmlst Odzsj dzdzd?2
dzOdzj 3 d Is Hs oM’ * ° -ydfsls si3d Gt teis St shy ds

tesL edzv HOIsdMWw (o dL dz@aE0 I8yl iz f SIs O ls' sHE e
9 BHdtBz L fjtjte'L '  a MmMdMmlsjdkdd BtetsB ¢ (.
odL dzOyd dzdzv ) O BEEASS off tdestd) Isifectlga@azz, W S 2 Is
9 C(hydesdisz L ttsLte' L "9, Mt oadL dzOyoOsls: L d

JHdEOSC, fHted dz dg' 2dzdr § Jjtojlsoste]j dadgn-rn
yomses’' tBtesBSCd o ftoddzydf®™ LBjte" cO° M
Odzls jdz, wCd?2 cEeotstedls! s Isj, s ROLOS
f tod 2 @30 dzdzv |, LB' GO GOMY ©Odzls:jOde Ok Is jo i chbaf. 3¢
]l " HiBs9 " Hdzes HES yY! Gt BERHEIS! L B -ycOGndsdo frigfwr
MdedzOdz' & dzgO@ jils®@® 09 d sBHs'sB M MiIsi &3 B !
odf totsdy’ dptzo Gddd™ dz' 2 Ltsdz' MmdMmlsj i3d. v tsdhiiz,
M oW didtso OdesMmls HdzZw odfOHSCE d& d' 2dedrm 1§
o' HA3 dadetsmisj 2 E " OtOCIsjtedMmisds OR ftod?2 BO
W stcdzlz o O dzadz™ (20 odnratsH' mMdMmlsj 3d BtctsB ¢
~nOtcOCIsj ted Misd ud mifste @Gz thpetsbiastc j ¥y Jd3' , dzO28B'
OdzOdz' L 2.

L BB odStstedmlstsoalz’ sy mMw € dzOf dz' d
ftosmsm@fas s° GBtesBSd, "t ftedfkzmMC O OH]
we  ftoed?2 igOdz' dzd -, hts IsOC fjtoj HO® ydna
9 Hf sol "HOdE®C Isj tcdMmisd¢, hts Witz s Mw § tod
ftesmism@mdaste dr MdedzOdz" 9. 1 ted Y sz Mhds
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yomtsedrs MdedzOdz' ©# w¢ dzO jlOfOr BtctsB Cd
L dzOyJ dedz? ftotsfisstctf s dz ByBE d o B d de@ @k B! Mw
H' OctcORd MW iise Odetsfmls”® O fted odCtste(d
M ow d3tse Odets s ° BJLYiBSMjtejHde 5 odMmlskzy O
" Stoise Odzs e 5 dzUOMEBBIHEs g &0k, OB d&O
O 9 HOd dz' 2 Ltsdz IstcO' Clsistodes’™ tOH' M

[Mdsod kjst' ' sfksq@eds ks’ GEitsilds o
Yyof d&z@ BOL' MOldMmisdydets’ Isjtste’’ ts§lsdd
60]. [Mdzsodz (tdztsy jdzdzw y' ‘@ Oddsjtsts’ 'd dasty

i to ts ) ls W ®thHdste 5 ° sBtesBSCd Mdce dzOdz' o i tod H tS
G OB Oted Is dzd d3d tctsL d3' e Od3qd /B 20 M e H s Crihyikss
M smisj o] ¥ o Odgctdx Mise ' 2 .G Q stsdzz h 5 9 dzO
ftotsils s@®ass d 7 Hddd@d' o 5 dPfs j BOls d Ydzs ¢ s
o dL dZOYOE s Mw MY oo ' Hdsh j dzdgy o |2RQ 18 (B ®)da’
SBiGSEQdHOM dsMilst,. His tsB' ' CIsO

wilststed ydzs M zOdkzsmw OS, s Lo do O
fdlsOdedz" B et schkl oisdasda@iz dz' 2 L sdz' |
fsOdzdzy tBtesBCd MJckOd 8« Ek BOCOLE L J
fdlsOdede? Bl L Oy~ MYBEssdts Ge Pdf s
MW jtedyudesmls' Rodd Sotset Wtwsdlsk [41].

1 dS stedfls Odzdzy  BRO ciPdsisld jtsok ol * @ Ead ' o dzv dzdz'
HiSL o tsdzw ° B ' dzr P jWijClkdodss odCtswdmltse
My shisjtejyjddzy, hts olted®Bz k! Mv o ol
fsdv. JItdd &Oslk! B'dh hdess' &y ddo
dzj 5B R Wi Ste'to, KBOs ISt L dzOydz | dzj tec j Isd ydz
BOGOtsftsLdy 2ddr MdMmlsjdd HsSMWEOs s iMqw  h
dzj sBr" Hdz Mlss fsBRZzHBoad COROd 9 EkfttOo dz' o
f Hodhjdddd oddBscOBIdHE]fdkdlsets’ o f BEist
L dz2O0ydzed d3 Z2MS dzOH dzj dzdzv &3 L O9 H Odz? dzO9 " e Oy"' 2
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{fsdd LOy v Mmdmis) dyuBRtEsdt dMHd CEBOEsLs
CedodLded 'R fodd modrn VWksdls'es §sSOLE
WodW ' s W HBHOKSSe g2 | dz¥ S-iOBGe g2 M @
We 2 B0 odSstdmlssobkoOlsd Hdv §  Hod
sBtesBSd. JdCttedmlsOdedzy CtdodL dd 2o dd
fOLO®R] sicO® HELosd ' ¢ Hipdigcdids] |96 Wds dijlgh
LHOId Mls! Mmdmisjdkd LO ©ORkdsS fshbsEts
HOd dztsfyls® .

[BHj d& f elsiBedipmases fHdcdode L' hmij s

L OC Odz' dzgs¥  H dzw-y Oofifis ofd 7 f sfifidssitats o & dein dzts

slted 5Odz Hdzv y' ' GsHjd' , &sykls! BLEE
fstc' ode" 2! desE s OOk’ Lk " dJuesS st € &zOMmk o
s5Ctej &5 MlsOdey' ', Ctdd Wesdls Sodd doy d

fdmis &3d, ¢ 5dzdH tdpts daisj o dftsid) ¢ difd.”

[HdOS, Mdz'H i dlsd, hts LO oddaWlIsC &
9dfOHSC 9 odiBtedMmIsOdzdzy §Stc’ adgvdzgs B dz! h (-
fts odwe dzj dzdz® 2 odd& ckz fOtORjIstc’ 8 tolzn
odd3 to¥ 9 Odz' detfitigg @A ' wflpy o df OHC Lk L SON [z¢
VL Y' B3z 9 dJf OHCEZ sy dO MEttwdmlsOlsdmnwy yofm
i BsHj dzdz¢ MdedzOdzz obkL' (AEEPEEsBES L 60y

LOHtsotsdz! dgv' Edsse® [40, 41, 49]
2F _ fo (2.15)
f, 2X,
] " Hf®H 2 HEB yY! 565, O kOCtY otcORBok

CtcdodLded Roddzr soedr Wttdas' © ffted f B LEHTS
fetsilsa@ass 7 MHdckOdk o« ftdosHdls: dzj H
sByYydmdzt o Odz dgdr IstekzHdesh ' 9 [ 7V, W tOHZ2d0dz
sBtesBSd MdedzOdz' 9 o kL' -gOMgestgEzd s &z yj ded
Yy sd3lz, odatsHWYyd ‘L fiesmMstctso t5° Mistclz ¢ [
MlsOlsdMmilsdydzes™ disHjdz' Eddso O HOMz dz' 5Z, L 51
Ctodzd L H' YfpdiR HOdgy 2 SeBtesBSO MdcdzOd o
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Hiwe' 2 ftBd&Ofls' (s, "wSC OB BREBEIISB dzE
Lsdzh o Odz dz2' MdedzOdzd h sHis 8B dZOMIis' A WE

zts 3y Mtz s Mw &syddodn hdvrR' 9o tjo
Mtemlsk sts Mdz' H L OL &ZOYdlsd, s hdessts «
jiWjiCldodatsls® IstcO' Cltstedzdn tOH' sMdMmilsj &g L
SBtetsBSCd dO2YyOMmls  hj odweodws s w HBOdsj W
fteOCIsd ydets’® toj Oz lotBopats’ . tGHS tsHdWn Islg el QL
DV ((HsLotsdzw s yd2 tBMmwe) [ 9]

DV = DRDRDaDb (2.16)

HjDRT j dzj oBj dzls tetsL o' w L Oz s § o di DEADHE Tl |
Ckltsodn StstoHd dZOISOR, L O Odk 6@ L &O dz® €15 iy
HSBEISBES ¢ dz Y5flE O daforsiss figls { tftdeos 5j dz' @ Ny,' O¢
C'dz Csfls’  COdz2 o § FHMBipks tesfyls

k=N, ,N.N,. (2.17)
lted yYy' sz ¢ dzv €' flsy fosmMsstetso dna € O da
odL d&Z20Oyo’ s mMw 9o OS2 Mfsm' B:

N, ,=2a, 2 & 2X, 2, % (2.18)

HEXy,2Y, 719 Hftse ' Hdzts dz' dg' 2 dz' tetsL o' teda tOMmE t
2a, ,2b, T tesL 3 tod L Bsded tSedz"HE oddi s 9 Odz' dz
OLdBERBRE 5 € EB,Ef, idziffly* O VOMEBEIBO, Mis! § h
Jozj SlstesdzOGcdz’ Isded -~ ~ o dadz .
s' dz ¢ Mls! C Odgdsdz’ 92 {fhse JHHAE d® frdsts 9 dL dzOy
sO¢d2 Myt B
NRz%; @=§”—§L. (2.19)

vdmj dz' dzj k 0da®dzj gfids’ o' H  ftedL dzOyd dadz”
LOoHOd ' C'dz ¢ fMdedrm L dzOyjdz 7w ¢ fydzd
Rax= 150MR=E 3100 o, N8COR/~-180®RNf,= 30nR3%0 &
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dzj sBR ' Hdza] yYydmdzs S OdzOdz' @ o dd3 tos 9 Odz! Bats”’
hts Mo ' Hydls' ftots ftesB dzj d@3ZOIsd ydz' Mils! tcj Odz'

[ Odz sBMIsOoddzd oddBOGOE Is! detso segts
tesLodisS 2 ISteO’ € Isi3s tc dzdod L telffbHy j sthgzf iy g0 2 B * dz! N
T Lo dlkClk 2 bHEMCSdOd® o Odedz, WwWE' o
e ZOH dzd 5 H' OCEOd MY tow & o QuddETis® d 72 ffinfCedABDH

] " HYse Hds HE fsMmlsOsdzj dzs’ kjlsd
bPHs@O®Y 0o Odzdzy &5 MdfMisj &3 wOGse YT MY E HEO s s
stcO' Clstedzd s ©OH' SMdMlsj GO, NOMBIS & Hf
) dZOH dzts’ W tste ] .

lted y! sz MOdJ o d by edede” i dectsdipdsds’ teots ©
His ©B &OMls'z (teaftse SEf 1 2 MS &BH dzj dzdz fMilstlC
sdCstedmlsto o OdaOMtpESnsBEEd@d o ttj Od' L
sBsBCd, kKON, CHBzdsl w@igkbd Odzdz® ™S &ZOH dzs’
MdecdzOdz" @ LH"2fdes " s MW © HOd dg' 2 L sz
fOOBjlstc' 9 ' odHkz odCstdmissobkeOdds fd
odd ¥ o Odz' dets’ MmdMmlsj dsd, OC L dzgOyj dad
fjtcj2H] BS HE L ¢ dv D ndaseF &inl ¢ e st &

2.2. [BH]j& YUPOchsEEsHEc kOtEEe 6 d s O b tizk

IdH MdedoOkk o tezk@fpls'] Bt EOUDPIS ] |
oditstcdMmMistcokoOdztsets LisdzH 2o Odz! desets Mmd ¢ dzO
fsh dtcj dzdz' . A L d3' dzd ) ts iy dzts o dzts A3z 9
(“delsj demdodesils' ) MdedzOdze *° BisqSd { fstitsh
My smisd ted 4 dadz™ .

{ BL G dzv dzj Bts ©HdtsB ' Ydzk sfd Qi seditsazOtzd 2 ¢ 5.
flso Stes * I &b ldAEOY tolzy j da'sliyls HiibgC ks, "t
ksyClk, fdtsyjdd' wCsT, sodL 6z0YOC Istsbpw ( &4
/) BlHel' His' L dgv s q fmw Slth " egls jimHipdie@R kst d3y O f) s
L Off ' L dzt /@ dzdz¥ o3
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s(t /)= s%‘et % . (2.20)
o

l cOaso ks yd, hts
9jCBlesdBEdzOnRsHd B, M

sy j dedzv  XNZ L' @HS@® Iso -

s(tF)= e —i(rof O (2.21)
¢

l1ted odStdzOdzdz bEdsed o kL-y® fisth ki etstzz tify
(2.19), ®Bsydz0 L HsMisOldy s HdW ftOCId
5B dZOAsdzs S 2, 7 2if®EEd] dz' &2, O Mmdce dzOdzd
ssyS Of ztsB d&zGMRlEls’ o  Hte' LdWIsdmw Is' dzr € Isc
o Ldfyy = r-o. AW t' LaFdRdzs ok ey Y dzsMC d A
LSO 5o OM R LfsBEHO o dH

r- ¢ xcoy b-)eps, (2.22)
r- ¢ =Xcos . (2.23)
uCBiEdMs0en di! o] H Mk o L digfialr i Maipts Ao dz
s(t)= S( Yexp{ i(upt +,)}, (2.24)
Hjslt) 1 C s B dzj CMdz® 5B ¢ d O YO fd ¢ dzO czlz
S(9) =/ Ylexe{ 4 (9}, (2.25)
odL dZzZOyOdz' dz0 L OC Bt @M dz'olist H o) Et3ls tz leaizts
MdedzOkzz, * BBy k¥ yd tesLedz"H tkatsds B

hodHG Miss, ftodAatsHddBs HEB d&ZOMEf dset o
sBtesBCd ftod odStstod MisOdadz dz' dz' 2 ded °n Odalsj
S(t;rr;/r;c{v)=S(t;x;ro;/86;c7;t§,‘e;/)@eS(t- Loys

gé o 1 o .Cea ' (2.26)
3 exp) JeW§ ot AL+ @+ B+ o
i € oy
l tod dzO 1§ d i DO dzdiz6 ) 9tORse Odz0 - lp@iipts O |
okL! Sz s BMis md e dzO azlz hts HBL oW’
sBGEddO ¥, SOEZBBPESY otORB Odts, hits § ts5d3f
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L ds' dzs ' st MW L dgOydes §se' dz d2 My o s, o (e
HsLotsdY " doj okORto zo Olygt) d f(tkddeO {YCldsOis
sB G ddzOs yts' .

CS odfddeaO L (2.26), tLEdvdkzisd2 o
o' H odftsd d“oOdksets ' ' Cltsd 'L Yy ds
oL &zOYOs Is' Mw L gzB1g] dzdztedsd 2 BB S Ibo: d FH Qsolry
&, Skltot’ iG] Ok 5'1 & o duddst fgd'd o dz
f 5YOlS 59/00 iPa Y Ov Is: W ¢ dzj Bzlsly dav fHOjtdLC

odyujtelf dats’ * dWstBOY' S s ©B' ‘Sl dgj kBT
I dCttedMlsOdzdzy OBt oda t6 Is' d S HJWC
dGj { SftcOs dzdt olteOls ' dgi steckOY' 65 B

LB dzt h jdadgw s * dzlsjtco Odzz MY sflsjtoj y j dedzv , L
etsL sfjtej HyY jdedgw a5 ° B2 by jf tousyfip,stel' Odzj dsdzts . o ‘v

N shisj 6d % j ded'sL &5' todesfyls' , GelEdss dzj ded 5
6j Ok LOY ', HiWC' {(O0wOBjlted OB
W stekOoy' 2 dz0 ' &sdz Mmis! dzOfls' & € BO&O, 6
sOC, fttd odd ' §OLOB|lstt' &8 tkobk o
f OOB] steOdd gB v ! S o df OHS b
s(t;x/r;ra)z %t % %(p}ejoé(vZ%( o ¥ g ﬁ+£ (2.27)

(v tkzoisdkdr y' d&i?2 fted odCttdfl0Odd
fed2sddscts | dj dj dsk

r . -
st/ &) =att- ey igw, - S @28
C I g; C - Uy

19dyoO2dzts 9 LOCBdREZ o0de 'k ws) steZW 'H O B M
mMd e dzOdz' o .

lted odSCttedmls ©dzdz dzd © § dzd € d = O dzls § dzdzd
yomlssisd, sBkddtsodzj dzgd 3 Cklssoddy fJjtej a&3° M
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‘dzls j oo Odzt MY sis | toj ¥ (FAEAT 2K dkO | 1, dzjf dc@F dsls
ZOMkyf dzs ¢ 5 edzPietrL b HsWzOffidsé B tetsB § d :

~

r €. &5 . 2
s(tix;/ ;&) = es(t- ~2)expy |, - 2 €3 - o gx+/ o4 (2.29)
c & € = C Uy
[ dzw SH J toy OdzdzV CdaW st 3Oy ftcts Clz

odCtstcdmlssozo Olsd Odasj dzdz® MmdMmilsj &sd B "' dzt h
MdcdzOdzz (2. 26) .

v dz0o j H j dzd ~ o JtcOL On (2.20), (2.29)
sB Ezdysdejdz L dzOyj dedgv d@3 H Odz' detsflsy® HB B' ' ClsO
lted wLEd"H' (dOdd fshissesos'  ©E

fioshlsm@mastt sets MdedzOdzlz, L edv dkzstsats
RO ted S OH YOSl Mmdmisj & StstHddOls |

e &Y dzk s 2 b 78t EUs S tasipddemis@ R QBE H |  BO &
9 dc dzv H:

s(t F) = s%t : (2.30)

Jej HiNlsOo dzj dz' EeHQifpEs o difte BylesEtse © o S

o Cstedmlsso zo Odzdz’ dzOdsd HES§Eh j dzdg" 7 HISB te,
hts odSstedfiskolyils: Mw [ 41

2. 3. [tH]d L tsdHbkzoauy®dgsdad~ {hntdsighonis va
ldasHw yd L L Oo HOdz , hts totsL o' WL Iz [
tcOH "' sMdMmlilsj d3d Bsy s BlzIlsd LOf et sdztseo O
fosmism@tdgste = MdedzOz' © [ 43, 44, 46, 47]
- s’ (] dzd gickin®iEdss o s f)d ¢ dzO dzd ,
- MC dzOH dz' (M Edi3s] s 'Oddze) fintd & fdOEHA S 9 5
- BB di3dz'  (f esMO©M)s e tcthif ls HAD tHf ts
- MS dZOH jd2@ B' ' d3dz' MmMd e dzOdzd .
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2. 3.1 lTwesmls® (4 dzj d3jQisstoete dz' ) d cf de@dip)s. St s
K J hdests odittedMmisse zo Odz' g to'fred MIS J
COH' sdztC Oy 2dds Mdmilsj BOR Md e dzOdzd , W ste
LH" 2fdes " Is! MW Odzlsj dzded i3 M Misj BOBd, iy 25 d
9 ' Hftseo Hdzs okL'CEk H' OteOlRz /MK dIs o Odats fr
v O0¢' MdedzOdzd, hts MW fsgtgo Odzle s dztief bzl 3
L odd3' .o 9 Odz! dz' 2 tw©WOH' 8 MdMmisj BB, By dzO

s(t;;)zﬁs(trr) (tr explj ; 2p 1 q?/rr (2.31)

Hil(tr)iL OHOds) Of to' DL o2z’ tdstndash (' 22 dz0 &

v tedydds sedz"HE ftesoatsHdl! Mfw MC Odzlz ¢
LOHOdsdz M LEBEOdzdzw  jjdzdzy 2 58 3OS fd 3z 3Lz
f syOltss o' Hdz' CE yoOmk, 9 ' Hfse ' Hdzs HT
fdzsmMStsets adfOHSCE (dz' dz' 2 dz’ /Quidlslgdetaddyy I 2€. ts
SHJ Y ' di3ts:

s(try g;6)F te) F?g g % (2.32)
2 v

T
Hi2g, 2 2T 7 o' HY 5o ' Hdesy jfilgl' CHHS to B(@)z¥ HE ,0¢ tc Ok
fnf tow d3ts o Oz Is

¢ B s, potsHwWYyd GCkktselk hoduHG' Mis: e O

w3 fedRsHdds HE d&OmEZYdscs LOfdmE o

s(try g;6)F te ) F ), (2.33)
Hj folstyds Sbklsto] fdsyjdd' H' O0ctOBd |
W .
l oty OBOCIjtedfisdCd OCHEs fdd da
ftosmMisstetso s B QL tsesBfipdisdp@apleziss w ¢ HEBEISH
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ftesmiststse dTX, /N OPs s'lsdzls j to Oz ftosMisstese 56
(hdteddsz H' Oc te Od3hg. e Wdstsalirdzte fiflf ‘OH € &

2X,,
/

A dZSW dzj o L dzOYJ detsfls® fdE dz@czlz (1. 33)
Y (¢t & sh,)kE

=C

fs(tes & ze)s(t 5 ¢ 2;/72)@} 5 (2.35)

C

PRl )i e (W) @ fve)- o

sy b4 —h - ft=
[ = { 1’t01 W’tOZ W h2 /71 '(KOZ “/y)

lJotsHwyd Sttejdvy 2dkz YedSiy'* H' OckOd

Y (h) =|ffF( 9F ( g¢-)d (2.36)
otcOntsoakzy yd, T,Cistcl dzef O &'dAgls* W 2 dzeS y* - H'

(2.36) GBEOARO lSOC k' dlf fasasddz, " wEIIEBLE oz
©ZOH ' 2 dats ¢ 5 Mo ¢ Wz dz) ezdz”

ol

Th:H Y o) dt vév [fM[dn T2, (2.37)

ftedrtsSHd@IE HEts dOMsEzy dse s o dteOL 2 A@MSH lisd
e Ok §tshists’ Wstdd:

Yt b= Y ) Y). (2.38)
ANzdzC Yy W dzj adL dzOyj desmlis (2. 38) HifptdsjrH f
WiEdCigW' 20z y*' 0 dzgj e dL dzOyd desfmils® 5 Cklstse * 2

H' OCtOdRd MYitew Bse Odetsfis' ) ' yYOMmBots’ Wikdgs
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wimstslsdzgd d3 dzj Hisdz' Stsd3 o dd3 tor 9 Odz' dzd = f)
Yyomse d®d MmdcdzodzOdd ° &' drtedzd B8 l5))s@fizse
2 o' HYitss'dydel§ d2' (Bsy dzdoe tsfils’ MY sls jueded Y Mdgd
COykyd, diHtd ¢ LetHdIls' Mw Hts dedL w6§tgdd3
MzftesosHlk odCtstedmssok’ k' MW " Bsds' &Y &z d
ojlsi mw dzO Ho O COdzOdzd L Odzlsj dzOdzd, h ts
H' OClodhRPrYy! sz Lodyo2de Mmdmilsj 3d dBOE Is!
Bsy zIs! Mz tcsotsHyZzoa Olsd o Cwyded?2 diBisdzj dzls
sL 2Oy Oz ftestfzMCdz L HOId: Mis! MmdMis

2.3.2. zdesSshBkzese ' wOdgsks O dgqdddzOfd s fls

] "H hdusSshmiakesodd (-f@iBa dzdds)nd § te® dgt
L bkd' sd MdecdzOdz, fshMstiesos® BOLO WG BEE
feshisstese d 2F, Waihlststcdo Odz' fls! "j tog ® gzidzd v

fosmMissteso 56 B9 o duL da®@ydzHzday * dz M j BHJddzd y® [

B, =2F, 2q, > 3. (2.39)
[ 5L Gdzv dzj Bs  BSH | dz kOC et fdc dzOdzk
ftejHMsOodws yd 28t bk odedvh' ojtlsdsO

9jClstste® j dzj € Isted ydztf ts dztizO i tc Izty Hj ditsdg'lste dzts & €
s(tg)=st y grsinL UETCEIEE O CHtHddEOLO. 1 td
kit ‘¥ yoOfmseadn MdcEdOd o, Ctdzd ttsLh 1
CORZdtsS czdBtsCts’ odzzlste’ h dz t5° BYf oz Moz’

L bktcOBHo GdedzC dr B d3J Y J dz LH' 2Mdedlsd IsO
feshisstetse ' 2 CuttHs(tRls W ¢ R0 CAf@ts Cifdiss) delfdz Iz
MstezC bkztesr w¢ 5 yOfmMse 2, bOC ' 5 i
hJesCshzesodd OBt MOBBL d@sdg s o I totg 5 o
-Gt Z adedzwH'

s(¢; §=Ht )qxp{ i( otW‘o)}n (2.40)
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His(tg) TS sd3f dzj C Mdz® tsB G d dzOs YO Md e dzO dzkz

s(tg)=[s(t Jexp{ i (& )} (2.41)
sBdsso dzj 20 o dHEBMdR o d¢ sigq sty @lo OeaEsO Ui @
4 C ZOH dz' f(-wBMbicshe¢c dzOdzd By kIs! BEISJ
L Odz0dztsetso 58 WshieztzQdzd L HdMSte] Isdztss  d3ts
it sLedzvdg] d3s ftcdS dzOHd §YtsBRzHBOd ditsH | dzj
fsdz ghjdedgw Jjdzgjtecjlsduyudedre ROLOCIsjtedMmisd ¢
L i’ 2dtss ORY dz' IskHH
s(tg)|=s =consf|t @] § & (2.42)
[ BHj dz 0Odz0O dzts ¢ 5 oyDdnts odistedE®)diis totste 1sG dzv dzj d3t
o d ¢ tsted fls O dzdzwy Offiiestofifsls Sudpitats B dgts™  d3ts H &B(dz) y*
[ 9, 45], hdusits ftojHMlsOodzj dzts’™ o Isjtste’ ’
rdzv y' sets WOLBod2 didetsy dzedi0thtcd AMB DY d ¢
odcdzvwH'
j(tg= (0; ) gA > (2.43)
AKiBEH] o ' Hftse' HOId dz' dg' 2 ez L O¢C sdzkz
@O ' dzlsj tco Oz’ gR[s@isq ' Mdalz o O dzde”

1 diar) =l
2 G Ag’)= AT, (2.44)

1 OHOs ydm! ojdzdyddse hhdtedded ftetshisstet

2X,,
/ )

Hy, W& 2X,0cRaffid 30d! dad?2 tsL B o il dlzs
st CwifeXz; X |, /OtesBtsyYO HBoyddO rRoaddz , ftot
o dEOL E Hd&v SEdidd) usdzs hd ¢ dzO dzk :

ZCM = (245)
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8. ,0
s(t;q) = s(t;g) expi ip<ng (- (2.46)
i 4w vy
[dz¥ L H' 2fdzj dzlg@ M sMistzictizb Bdets’™ YOMiIstsls
f zO@o dzj ydSdz' ydaj MS Odzizo Odzdz™ 29 ¢ dzOdzlz (1.

£ c, 8 )
s(tg)=sexp j it gt §. (2.47)
T qM (; T ==\

lo Oy 0 yd, s seodzd?2 yd¢& dz mTO dzlff dc@ ddz'H «
H S ZOMlskzf dzts@ ts o d tc O L-z O ) Hodm teiz - RENMEIg Is ts wats
BsHEZd o Odscts fMdc dzO dzkz

& g, .
éq_ ™

a IZun s é cC 2 = q’:l
s(t;g)=s, 4 Pé o expfjé%tw—“”gﬂ- th 29,8 +/ 0=
= & Gy O 1 8 due T T W
° " 2.48
=584 06— exp) jont+p G- g~ 127G +/, 0,
=- & T 0 jg Te a0y
8 H
HP(X)TWEzdeC y' w hts Ltg' Liz®
i1, x¢ T
P(x) =i 2 ; (2.49)
TO’ X >=
To, |

2F, i j dzd yddz@ HjodOy" s(tOmistslsd ¢ tsdzd o O dzdz”

_Cu d
F, = T (2.50)
cS odfdzde O L -uemnme8) e S detiiEsods to

L §f SH' dzj dz' |t|d0|g| 1 gzt thPezls+  f sfls’ 2dzgj L dzOY
osdzd dy@AREASds GsHEZd s Odz w G fs Yot
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CotteHd &zZOOdi. v Sty dtsdz gdf EY BY Bt diFClss
dz' dz-\POdfEs sls dzts  dstsH Z ds(tigp, Odd® H g c dg@tlzls + v o
W steRtse Odzd 7 o ‘lsdzhdd & dzAOdsEY@AE L hkzo t5d3

S (2.51)
s(tg)=Ht+ P g (2.52)
lJtesMmMissteso O BOLO MdedzOdzz (1. 48) , tsB &

Yyomso stB, s dpysias st T Istced o Odzsmis® Md e dz
yomsedna yYOMmistsis

B=2FK,2I =2¢,,2q B,. (2.53)

CC odfddeoO® L (2.31), (2.32b60HHEEO O
fotshsEOEEE o Ndc zOtkdy 6 ¢5Edl < haonsy 6
5B G qdzO¥ U’ fdcez®dip! B 6O & e sl 48 dzO o
Blzlsd odH' dzjdzd?2 odtwOL HdF(gth' Odus®BF fdey

W tstcd3lz o O dzdany O figds ©dS &tdets A3 i 1B e s e @dgestdtisc s Md 6
o' HElBd B3 MsmMsetsd odL dzOyj dzd' 0L 8H @dg' Uskst
[46, 47].

{ BLEdv dgj Bs BSHj & HJMS 6 j-I5Odsts L tisatss o B
[fidzso dz bktekHdsh ' §tod fsBkHBe' &BSHj &
CststcH d dzOIs Mdcec dzOdzz o d ¢ dzd € O dz' 5B d3d ¥ 4 dz
sBlkd@iso dzj dzgs’ €' dzgyj o d d@3d tdafsoL 3" Qad@lsizddzdizadj ~O dif od
w¢ BEHj] fBCOLOd d@OHOL , yY' I|stlzHdsh "
" stoBzo Odgdzy HdMCtejlsdes CtsHiso Odzgd 7 fd ¢ dzO '

[ dzv L tesBCd dsHj dZ HdMC oy OHZO dzZC s H B4
M JSClstcO e sBdas j co Odz HdMCtjilsdL Oy

CotcH PPaOEe j tcj BB : 2 9 G dzW H
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1 /

Dg = =L 2.54
75 5 (2.54)
1 sL d&20Oyor yd “dzls jtco Odzd vy Ofipso to'de ¢ ©d @ g
C'd ¢ fMls! foshMstkseds ° yOmMsedn J dzj Bj dal
2 —ome1=N: 2L =2n+1=N: (2.55)
Dg Dt

fiocdrBHBE HEts dZOMsEp&EBIEts oL O° diIdsL o' WL C Iz

Dg=DtM™.: pr=pg . (2.56)
T am

] FtcOrRlzo Odzdz" &5 yY!' séts HdzZW L OcOdz! dasce s
Yyomsotsets S BSHEZo Odedz?y sy dzO L Of d MOIsd

s(tg)=a4 a a é_exp{ i wr WM g

&t (| ?k_k tg];r ? 2g- k Dg i2 g @50
15 P - ﬁq' q 2 w9
A e Dt bk(q) 8 o

Hi S;W;/, T  Hf s " Hdes L dzOyj dzdz? O dBHles "Is HHtEL, d 1
a=+4 o' HY o 'oHRtI OIS G 5 L OC Bsdzz C B5H Iz 9o Odadaw
f(@)iodL 2OY0* Wsttdkz jdzj dj dbliz'das PYHK)tbotsdfiry Isds@eusio
LO HBftdRsese (2. 49) .

l1tcj HIMIsOo dzj dzd 2 ofGeiPm o f ctadts ffHasSipSmiegckz Ealsts
Bsfdls: Hehdls! LOcOd dd2 ROOCk]ts
HdgMCte]j sdesets € tsH Ezo Odzdgw .

v OC 9 HYits9o ' Hdzs HB (1.57) H MC tc] Is dat
CkzOMdW ' S Odz' dzO:

O 3Y dz' s3Pulalztf z dzs s{wa® oz W/, fconst,

- WOL skOdz'df gegvap G; W fconst,
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- YOflstsls dzts 30 day t{keark? t59 Gz'fconsf, © 5 OC 5y dzO
e dzOdzd L Ctd3e' dzso Odes® Oz § azw y' ' ®
OBy dz' 3y BOHndzts Is dzts B30 dF; U\Mdz{lvaﬁa Q'Idz'{:cons},
O3y dz' ¥ IOn EZO dz' § % dz/, s{evad olz' W Fcons},
- Wow®missilsdz /i da@tzd s fcons}.

1 BCted BBO, HAYW W OL t5d0 dz-ultdyis sttocOuztdEdiss dfGa
SHJ Y k' d3ts

m
:KU

s(tg)=sexp{ [ gt + a/]}é'_ q_} 4

: | o (2.58)
, I:)gt-(l ) tDiZT ﬁ(q) 89-k Dg 2 \q |
& Dt ¥ & oy |

bstkClskttO BLOCKEs W OLGEOM (d 5o Odsa
f totsfls &IOS ¢ S Ct5H ko Odadz” fj i3 j dzj oBj o
(+ + + - - )Jo CttteHd tgOSHORdr B ifglfks j H fills O o
Z0 tdfm. 2. 3.

t _747‘—_747‘/-7‘71—7‘—_— b
A —J 2~~~ >
=777 7= 7= 7>t
7~ —7=7 7= |t
e 747474——74—***,{'***
+++——+—*,****
7
/ —+++——+/**,**
r +—+++——,*;,
7/ /7
s = =
—|=|+|-|+|+]+ ;
+=[=[+]=[+]+ 1%
v I+[+[=]-T+]-1+]
- 2Gy >
[y dzdots ISOC 5y "dghj ftoj HMMIsOo dzj dzdzw

) 6d dzOf fMOdedz’ (2.58) LH' 2tz sE @Y
t,0fsls' &5 Sy dshE { toEMids s On dgr |s j ip) dslzdzlok
Lickh jd2@ tHdzj "N sH kKDY fiisjcosH ia@f feQHdswd dz f ts
By &z0 dEGPOLCdsS . L1 2fdedlsd fMjoHsodl OHC
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CostoH z0®" f sIs* &3 H dzv € s iDdAsls ®Bo stz Hals &z ' Ay
ftoshiststetseo ™ fMjoHtsoadf OHSC B ' Md e dz@drdu. z v

s(t;q):%exp{ j[ yt +G(]}_é % mé_n a _3

3P<‘§t-IDi-2T ?(q) I§q-(k +) iz ,q. (2.59)
g o K g oy 'I
CS odfdzdoe O L (2.57), (2.58) kixp Ct

Wistedi3lz‘ Is+ mw e ' 2 fmjoHsadf OHSC o d?2 W C
9 Hte' LdgW ' Is! Mmw 9 ' H mMde dzOdz' o , DY s tc dgts atad d
Yyomtse d 3Dty it askIRtseo dzj dzddz & IsO¢Cd2 My tsm’ B
Dt, 4k H gB-. (2.60)
Qv
l esflststecso © BOLO IsOCtsets HdMStejlsdes Cts

B, =2¢,,2g,, =2m+1=N> % (2.61)

] 2Oydzj tetsLh dtoj dedzy ftsfiststetss B OMBOSH
MdedzOdzz o ste' adzvdedz 'L fesmisdd fMde dzOc
etsL h dtcj dzdw© Tffigtshps stetso dn Y Ofls ts sy O fi) v S
CtsHEZo Odzdz?y MdcedzOckk 5 ftesmiststese ' 2 € SteH

cs¢ . odf-Q@hbk sktzdes 2 dgtsH 2 dz' s Oded » i)
Hd MC te{ tsrdaseo Odzse s Mde dzOdzz (2. 57) , L Mm(d
odteOL Hd R OCEBOIPdDsNIs" s LH' 2Mmdzs

oL dZOUj dzd?2 t6j Odz' L Eyd2¥ @ sad D¢ teOui s © dstzd
{jLEd k¥ yO H' OCLO®RO MY dss Odzsils ' |
yofse ' fdc dzORe, 2 BDedSdgdetn ' 5! v § el
1
2q,
10 ©OREdC yPhishEE s CtsH o Odzdzy My j s
LN dey ‘st MW

2F’|’ as =

(2.62)
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oF = — (2.63)
ftcd SHdZ 2 ' k'2 yj hdodd tjegd Sk

fedosHdls! HE 'fMissldses LB dhjdde? 1o
fjtcjHE BREB dzdo s’ MnisyWdf§tze df s shdsdsdedsiz’tso |

ltcOrttalzs yd, hts idetsoe dzf w g fndz f ¢
BJLYtsMjtjHde 5 ' H Wttedsdd MdcdzOdzz dzj L
WikdeCy' o dzj © L dzOyd detsfmls ' s O dzts odg@As j dzts il
h

s shdkze o ¢§o s sipde O d' o .

2. 3. 3. Oz L. WEkdSy' dzd ® d L dzO y julgei™se' d -
mMd e dzOdz' o .
15 o dL dzOyj dedz® [ 4lS0d, B3 EQ@A] s of s ArASUECIGUS oS dzd
9dce dzv H:

Y (& 4;=cr_~; Bt )g(t - ¢ {ydtm{. (2.64)

s tsdz€ te j Is dzd 2 odH  @®hqiamh  daj ®drj oz s
oS sEdhste o Odzs@ist o todsth) siyEE@BEE. [ SL ¢ dv
f s a@Eat st  Mdcdodz, o 06y, dldkze Odz
fesfibsttsodi ROLOCIljtedmisdSOR, L H' 2Mdes ¥
CtsteHd dzOBEOS . Hdzes § 5C &ZOH Odzsfmw, h s * Hdded

RO teW B¢ 266t foditHk OBt odftetsdg da¥
OB § ' HEBH' Yj2?2 feshssiess 2 Cisdg dgj’ s

o Yyom', hts ftcdotsHdIls! IsHsts oG d3ts Ly@dyjsyp dits fr
MdedzOz. 1 3 dz0O fosmMisstesodrn CBSteH d dzOIs
yomsednrs fOttOdjIstc’ o ‘ &zOo f OC d . stz o

fOLO®Rjsts' o, dzOftedC d&zOH, YOfk L Olted &S d,
ftodj Hj HE daj SHdEL ZOYdesMmls' o' Hd' Sk ' dgh
odte' hjdzdzy. [HdZOC, WG dloH] e @ Ods § b
L Offls sk o O dzde"ts ddn Tz dz@rialzcfiz Fu Otfinsts i 5 5 tefitsch asdzO dz' &
fdls Qg sH desL dzOydesfyls ' oodfdedie’ @  fipteds s Is tskz Cdlis
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] " HiBSo' ' Hdzs HB Y' BSCG BLE sl @Gy OBOEDNG, Is
RO v BsC Aoty sty Baswiddzdzy ) . wdgh ' f Ot
' Hisdsdslgyd dz¥ 9 Olsd dzj BlEZHJ diBis. [ sfydz' H Y j dadav
fio5 HjHE® L OCOd dtsets odfOHSE, daj ftedoon
foshms©@Hss st MdedOdkz 2 dzgj L OHO® yd
fsCOLddS o, kOCdAE w¢, dOftdS&OH, Mo
MdedzOdzlz &0 ' disjtce QaDAg Ogs? s 1 iyt dit 5@ dadzh C
N jChbtd 2 ¢ 2F) HONEELERO Bl

] " Hfts9 "  Hdgs HBts yY’! BSEB HAW L dzO R SH Y j dzd
MEBtedMIsO' Gi3smw L Oc Odz' dzd djy OefipfsLoda@ s dagzf dislzOyo
otcORtsolkzy yd eBd3d Y4 dz2 Mis! Wtse o fffj t€ tsfitpls ®ts s offt
2cets E odeodzvH' tetL C dzOHOdzdzg" £ Ho e dd3 tod

s(to)=se{ i 4} =4 aedd i (kO

IDt)}sinc2oF 5 ( gk [)qsin_ﬁz F;Q(t |-t) D
1 OHOd' ftd odSttedmsOddz { t6jHMsOH dzj d
29,/Dg>4A BEH j i3 otcOrtsolzoaOlsd Is'" dz2 ¢d Is° Yy dz,

H' Of OL sdz f Ote O dfy dattcd @ dzdevjt|@fifid (e dslz

(2.65)

st.g) @s, & & exdi/ (kDgiIDu)}? .66
% sinc2oF, (g - kDg)sinc2oF, (t - IDX).
] " HiMsOoaodzwe yd (2.66) o (2.64), tlstedd

V(i h=la a a4 & foig (k Digp

k=-ml =n-p mg n=F oy

j{PDg- i © ) gsinc2 Fob kg )eR Ru(tpl - (267)
sincpF . ¢ )r-p Dgnc2Fp(tg } o+ dm@‘ .
l tOo o kY yd GilstesdOd d2 flskDg Wik,dzS syt B Is t
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FRINC20F, (- KDg)sinc2eF, (q- pDg)dg @k, p,
- (2.68)

TﬁsinchFJ (t- 1Dt)sinc2pF, (t - qDt)dt @o;l , q,

fedisHddBs HE dOMskzf dscts LOfdMk odwoOL bk

Y(e: b4A HE . s0c2 m ac2F.(p  -& -
(v b k:amlgﬂ%%c 7( & Psigc2Fo(p & -F (2.69)
3siNCPF(t 4 tPsinc2Fgo(t -2l t)dtd | .9
Whzls j 6Oz o (2. 69) ¢ detsy 'dz0kz® fipls | fde®D
M o9 Hdtsh j dz
F”ﬁinchFq {q - g)sinc2pF, (- g,)dg @
o (2.70)

@FﬁinchFq {q - g)sinc2oF, (q - g,)dg =Dgsinc2pF, (g, - q,);

TﬁsinchFJ (t-t)sinc2oF, (t-t,)dt@

@FBINC2F, (t - 1,)SINC2F, (t - t,)dt = Dsinc2eF, (¢, - t,).

] " HMMsOQoadzwe yd (2.70) o (2.69) ' otOn

on+1=2L, on+1=2M 2.71)
Dt Dg

sMsOsyds Hjtyk' B dZOMsk{-ugRsoesd ol iz
dzj o L dzO U dztsfyls ‘dz' ipC dzOH dzd & M d ¢ dzO

Y (¢; ¢ZC‘§2T2 wBinc2 Ep simc2 FBP*? (2.72)
cS odfdzde O L (2.72) WEdCy'w daiod
YOMBo tEts MdcdOdkk &syj Blkld fitjHMsds dzj
Yyomse ts°
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Y(z‘):c‘ S§2T2q,v| sinc2pF) tz“ (2.73)

fesmscess 5°

Y (h) =c‘«/§2T2 @ sinc2 B,

TOOCkjtedmisdSd WCdR o dL dzOPWOY Bk s a q &

f OtcOd3j IstcOBd Mdce dzOdzz. vkl MfsMmisjtc' ¢O° Is!
ftesmisdr (4 dzj B3 delsOtedzedn) MdecdzOdz' © (2. 38
H' 2fMmdetsmis ¥ ftod odSstedMmlstsolzo Odedr 3j Ist
Hd ME tej Is dzd s o-WQdSplgtsite M d ¢ dzOdz' o LH" 2 fdsgs
MCOdzzo Odzdzr W OLBsoats™ ROtOSIsjtedmisdSd fmdced
sedzfmpzL i sMjtcjHdy 5 adfdzdea©° L (2.48), O
H S oL O" BBSH dzgsL dzO Yy dats”’ L Odzjdy deRfnls * y O figs o
~nOtcOCIsjtedmMisdSOBBd MdedzOdzz 2 o' HYf tso ' Hdzts

(2.74)

t=h— p=tM (2.75)
am T
Ww ftd o' Hhkldsmis' ' d"dR  MisslksddD

Slsted 3Odzts o dteOL ( 2.4§7Q% O Bjusds ¢a® j C B I5 dztisdH Bzt
L &3 dzd ' dz e (. OtcOd3y st
] " Hftse Hdzs ISOC MO L o' WL Odzg L dzOyJ dz

1 1 1 1 T
Dt Dy T Dg 9V am
am T

CShts B oadteOL ' (2.76) (' HinsORdxd, LIiskO-
fcdrtsHdBES HES dzOMEkzy dzesc®) L Of Mz MYy " 99 H

2Fgp=2C q?M:ZFM; 2Fn = 2Fy ——, 2.77)

awm
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hts fedotsHdls! HE dzOmY(f)dE@)s Lo’ WL Sk Wikd

Y (¢)=sinc2oFgt =sinc2p @lz‘q?'v':sinchan; Y(t)=Y(hn) (2.78)

o' Hftse' ' Hdzs, HES dzZOMlskfdetsets o dHE WizdS
Yyomsetsets Mdc dzO dzlz :

Y =X )hY)tsmc2F,p sihé2F, (2.79)

CS odfdzde O L Ce@Pe@il2 (-ROHBEGHDS thdce d
WldzCy's dzjodL dzOyYj detsfyls® L dzOydats tsH &3 dadzd -
odCtstedMistso zo Odzd 7 fUOEfiEle ffm it/ e iOss hg 5 M T
dzj o JL dzO Y datinfpls [ 4 S f2h s o' His' Ldgws s fw w

fjdsdnd, KOS ' LO t' odzjds B ydedn § j dzs flst
dzj o gL dzOyj desMls' fsmissets (flkdSlsdte) ' M6
odH WkdCy' dzjodLdOyj dshmis’ sfdhmkz:  eod

sBtesBCd, I od¢tdaffls @Y sdd e PBOL ¢ d
yomtsednres MdedzOdz' © o  HECtedo O HSHOIsC 59
fsCOLddS &9 ydms MdMmlsjd3. Aj tBkzd@cedzj dzgj Is
LsdzH Zo Odz! dgdr MdcecdzOdz' © L H'® 2Mmdzs ' s iyw H
ssets, hts o Ctoydtsdkdkz &OJtewdktEkz MjClttelz
fjodes” (9 HBRB' ) Wtttdkdd, s HBLotdY' ot
9 ' HfBo ' Hdes fwdz fhdlsd w¢' mdg nOtcOCIsjtod
OodJfOHEC R oS sEIMBOdzdz® dzlf BsNB] .

¥(7)

tdfm. 2. 4. 1du WkdSy'  -)dz'e digtzBAH das
f sl WHass d 7 Mdd Ok o
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ltcOrtta lzs yd, h s Mdzetsoe dzf w e fmdz f ¢ C
totsL H' dz/ dzZO L HOIsdg MiIs! , Issydz Mis! * tHddL
odqHBdR WkdCy' dzj o J L dzOyJ dztsfmlils * odL dzOyd
9d¢tstcd fls Odzdz' fn ¢ daP® fiolis{eh d A tofipdndsde@eds’ o ats, W Iz das
wedn sidmkz k' Mv odwOLBd (2. 79).
{t SLH' dz2 dgO L HOIlsdg fls+ mMdMmlsj 3d odL dzOY
FdzC jib gL deOyj detsfyls® [ 42]

s=

lao=f Y ) d . (2.80)

rdzv Lodyo2dests oS tstedmisso 29 @igas(dd ~tf tefipdnd:
FdzC y' W dzj odL dzOyj detsfyls® W CsifBx [tA40d], iy lz4' 2s]! , iy w

dMBCt’ A f5isddass’dls: :

==

©

asn= fisinc2pefd =g (2.81)
e M

[ dzv ¢ dzOH dzd Ay Offniésts figfIs- ts, dfsfodz dy* &¢  dzj © d L dz
OHO®RO odEOLEBE (1. 79) /., SHiepdss d lo'd:hHss s

-

s 2a 1
! enen= 3 2 ’ =G, — .
é1d.chi _rjsmc pr\F‘ Qy g CM 1 (2 82)
ssydz Mis! By dz¢d §O0wOdjlste’ 9 fdc dzO dzlz

dzj o L dzOyJ desmils® [ 42] :

s7o 5 1 . (283

u‘jzv(/)\,:o
] dL dzOy0Os yd o Hdetsh jdgdzv Htekzedr fta' H
¢ &zOH dzd » YR ' dzOfos toff js(d s H j toy 2 dsts

52

/
e =2, (2.84)
S/'l'c
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c ¢ odtf dzd e O L-2 . BABOL B O' (C2s.t58c1dz’ fnd Ml
ftesmiss@dsts dd3d Mdec dzOdzOdzd dO¥ Is! B ods fif'ls * o
fstc’" adaWdzgdz' L LoduyoO2dets oadSstcdMmistse zo Odzad ¢
~nOtcOCIsjtedL 8 Is! Mw CtoOh s oL H' dz/ des¥ L HO
[ d&zv Istsets, htsB tjOdz' LzoOlsd OS] L dzOyJj dzdz
MdMmisg 30k fesMisddd MdedzOdzO®Rd otdd §o
odSstedMmlssozo Olsd Odzlsj dzd, W& " dz' d3gzdz, dzO
MdMmlsj &3 L MC ZOH dddBBd Mdc dz0dzOd3d, O h B 6

(2.84) MmdMmisy 3 "d i teasdndsds’ 3d c3As(f daPOdaPrizizd L
Odzls j dzd, OBt odCsdmlssoloOlsd ©OH' Sd d

fslsjdy’ Odetsds [ 9, 44].

2.3.4. [B'' RAONEGw'smisdecdo dad .

1" BB " Bded i3 ( § e mfifPldisdgdd) 3 ff iyl
csL 23" Isd, MJ@HEDER yYyOMmMse O MswtkSlskztc® wCd-
ftosmiFeME tdf. 2. 2) .

1 0O sy dzde " Mils! Wistedzzo Odzdg? tsB' * d3dded = M
Bzdzs L OLdzOyj dets hj o [52]. r ' 2 mdzts, ‘L
Isj ste" ’ OB jtcOwRY tzd @ 'diflszkd o O ' WL Sk Roddz ts
Hotsoddz tedzddz, Odzj 2 'L Itedoadd3 tcdedds totsL |
f dzsh d dzd odf tesd3’ dz¥ 9 OO, Htso j H ] dzO 2 '
By dzd o ' Mls! W istdkze Odedzy 5B ' * d3ded 7 Idnjddgizd db'
Il " Hdzsfdzts B " dz' 1 ° tc 5 LReg‘tsdgds d B dzd E + Ss['MIs § &0z
Hitso X d dzts ¥/ 20 oz’ d3' tc O d2X,, @Y]:J clskztcd
(2%u)’

/

dzj L dzO ydz' tcsL d&3' ed Hd&zY t©WOH' Blsj - dg
Of j el@x é/de10 tesB dzv Is! HBMdls! 1§ tefswdddj deOdsCdtutatzd
LOf totstf sdeso Odzadr dBBjIssH' @ k2 tOH' tslsj - dzg' yYdzs

R,=0,3 , (2.85)
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tsLodlstse MdMmisj &3 tesL dzj M dztse s ff toed 2 d30 dac
tesLh Jqteddzs d3j % BdzdL+ S5 Ltsded [60] . JHC
B' ' dddzedr Mdc dzOdz' 8 [OQRCEOR y ' CtsdBly tog dzif @ed € Iz
ftej HilsOodzv " Is! MW RSy dzdedds yd il fddz o
"Of jelskzted " ' Istclz H dgtsh LOBJ L jyd dedaw
tesLsMjtejHyjdedr dzO L dzOydz' 2 o' HMIsOdz' fSH dz
L B2 i YO, eMAFEBHEPE] didgdats® di3tsSH
tcOH ' sMdMmisjd&dd [ 56] , Bsy 2O MW stcd3lze Olsd
(8B d&ZOMI' ) ftosmMsstck. vOCd2 Mdc doOd d&tsy dzC

s(t¥)=a s(9 & rc), (2.86)

LOHORZO yYyOfmtse ® MistekSlkted/ " sets W isttdkz"' Is!

wdzH jiCdy (2.86) o Hdatsfdls: v HE | dzj &3
L sOh so Odzd B £ BsyS @bttt tzips@Eitcd L OH O
Gitsdgjlste’ ’ MmdMmisj &sd 2 dzj sBR' Hdzs'  Istsydasl
5B d&zOMIs' A dgtsoings sHslizls d MW EHaDds §)© dzPd ddigd ¢ YO M s
[y BEId MYt dkssOHzER oH * tBdef®@n Isf' f1j o H 5o d
hdzZw iz ftsyjtedtso tsc tsC (g iz B 3" jdez jodjdztiy” o (
fd e doakz ¢ te] ddipkdnlsijddiddsd des@QdsdO so Oded &3d o
rftod ogd H o ' HWiyls Odgw 7

v O¢, HOiv Wstodizo OdzdzV -j i H3g 1eds alzifth & H I & =z
jdzj Bjdzls wetsets fjtejHO" Is! MW L dzOyj dzdzv o
odCtstedmlsOdzdz’ Iste! 52 odftetsdg dzt ¥ yda MmdMmlsj
o kOCd2 Mytsm' B

} Jteh O dfe fiplediy toks'ds’ glzélz] dsj dals

et - ki, @
s(t )= %8 R %.Xp{ (wy + 8,  (2.87)

k=1,3,7,10,15,19, 21, 23, 26,
ez O Mdmisj GO o i dzicdgisdzlea] *
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. et-1t, T, 9 .
s(t1) =8 Pe—— g (o + Wt t3)}. (2.88)
I e 0 u
| =2,4,6,9,12,14,17, 22, 24, 27, .

sted s MmdMmls] dy-'o dif defsdi] drs d

. St-mfy, °t; 9 .
s(th)=s8 R gl i(w + Wt W)}, (289
m € 0 u

m=5,8,11,13,16,18, 20, 25, 28, .

VU Y' BBk odfOHSE o jHbEyss * #g&f Oty d:
fJthd? 4 dzj d3j dzls fsmdz’ Hiso detefgld3” dz® ' rlde HAipvd 2
Mdmisj Bss o, dzO MIEEL 55 MRl HGws ¢ fls:
dmlsj &3's 2By JsB t6Odej (We= 0z Hdzjtstsip ©F Hdzdzs o O
fdc i a8 Edse dzj dz' o' L fgaffods jtds L 'ls O b o Grzadg d
otcOntsoalzs Is! MW o dff tcOo dzj dzdzv d3( :

i 1 (2.90)
— .

lted VYtsttRzo Odzdz' SOSCtets MdedzOdz 4§ j to
HisMisOldz 2 Miskyf ' d@ Mdden tetsdz' HOfyZ M S OF O fiutsdz
fjtejCtedlslsw OBt tohdiifkodddy e o $Emgdkigd®f y* °
odL d&zOy0os Is! v ted othpelztdplsdzts BBz @' fis'OL s 5
Mddem tetsdz’ L Oy* GitHjLdydes™ fHtede' wL Cd
fscte’ h desfylsw dsd o 7L dzgOdedz’ o' HlsOdzj 2

lted yY!' sz L OHOdZO MistekzCIskztc® Mmd ¢ dzOdzlz
sB ZAOfgB ZOMIs'  jSiEjsH B GAPEd&s@dpj dzdz?Y tsB' ' $ 5 O.

] T dh sz fshistste’ yYjtejL o HAB dzdz fMls!
UJ 66 z9o Odzdavk, | jmigj@ijtizls ‘frplstez CIskzted fd ¢ dzOdzlz
63, 64].

v fjtejo' 6Sd sy dzdetsimls' W stcdskzo Odzdzy
BROh d dzdgj dzdss@dzdz? tetsBtsilsd MdMmisj &g H v to' L dzfs

o' Ldats’ MlstelzSIsizjedlz dgdls @O dz' et 9 dzs 6 @ Hzdzw

ij
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o dMmdzetse ¢ ftoes sy dzde ' Mmis! tcj Odz' L Oy* ° L
sB' " d@3ddzd m MJdc dzOdz' 9 daBjodzeGslf tc @ aedfj drdf[F tsA@dildnjlsdz

2.3.5. uCdkOHjd ©B'' &k fdcdOdd.

4 ¢ dzOH j dz sB' ' d3dz’ -UnEfimiyH dz', ) difctalEbyikgists s o
of steWHC S Oz kS kY dz' Mis: 7, § tisidsdsttcots® dddnn
fsfjtejHd sz oadfOHSE 2 E Ctydz 2tk MIEGCE
MdcedzOdz' 8, (BHYjdZzO oL O dEE@HE H dinyijch " d
9" HB dzdz® o' H 9 ' H{ tsoff kHidzchndz' \EO frissadeChfn Isfj It 2 ¢
MdedOdz' © LH'2Mdzs ' ! MW L O OdOdzse"' * ¥ L\
9" HB' dzdz' Mis ' CIstcdpmBepo tlzo Otz R H' OCtLOBOR
odfOHCE odSttedmistsealzy s MP(gth,' O @&OIssE i dipy e
Wistcd3dzo Odzdz? MC dzOHdzd = L tsdzHlzo Odz! dzgd = Mmd e dzOcC

UuC dZOH jdzd 2 tsB' * Bz 2 MJdcE dzOdz Bsy dzO 1 6§

s(t/)=a 1) =agtn A 9. (2.91)
C¢hs BBdBiNdsdmY GIMAW BL oAddd ¢ & d3éz
oditscdmMismolzy l9/LIP* dgdzets  j o Jj dzH S 2 dzv tedz® H
CHEZO Odzdz?" H ' OCteO®R MY teW Biso OdztsfiylsP, 2 BAIS 5 to
Ctdz ¢ Mlss N,j ddg 3] Ezs & ezts gz | oz B g s o f m©fIs
f4odaPyy dzdzv 4§ sz’ Hise datsflsj 2

str)=a ast') (2.92)

k= ml =m

v,y_ S LE  et-(p K)t, 2T g te(g 1) ¥ 2iT- §

s(t7’y)=a aia Ps \ P& '

WRRERTET e T 0 e
2n+1 =N.

Atz s My tots fiyls ts € tiso) @z RO § i) Wiff QsOC Is | t

MsOdesd3 Hotsrn fsMdz' Hiso detsils j 2
M:{ai;a].}; i; j 4K N. (2.94)
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$dz0dz' L s yd MdcecdzOdz k& Ctsydz 2 ssyy'
fsmd Heo desMmisj 2, " LosEONEd SO (st ipahddats do |
y! sz L' Wodw' Is! W sy dde fmls:, w¢ * 9
f" " Hodh jdedz" tSLH' dz/ dgs’ L HOIdasfmls® 2 Istsydz

10 LOC " dayjdadzy o' HL dBOYyddsts, hHts dzO Mmizn
COH ISiE M oSt odSttedfiste -yB®hEy ' f g6t
cselsd o hdusCsdkk MjChst' (OMBBEER fHifc
fsyddz0tls! odSttdflssobko Oldmw M &OHd H
sOCdd yddesds, §sH | A&t deipliscstid s Odgesy dzdipSs

Ny 6w dso Odesls' HdzY Wistodkze Odzdzy, oL 6" L
fosfsa®@se 7 fHdedodk o [9, 45, 62]. w
odilszf Os 5! §dkOddz" toj Odz' L Oy' = BSHj dzj 2
9,43, 46], Md H LOLdOUdld ofMmj Ltsmsos y
fted?2 BOdzgdz? [41, 56, 60], hts ftejHilsOo dzv

HOdzed » BtSH J dzj 2 .

2. 4. oHOfldodd?2 BjlssH dzOo j Hj dede® Odzls j dad

] Zf tcOo dz' dzdz' Ctsmd3’" Ydz@ szzd oA O tc © BzO d3do
stf j cOIsdo dz Mls! sO wg' fls! o dL dzOyJ dzda¥ ]
[BdBI Y Jd& Misy Isjtedlsste’ ™ 0vVEtcO dzad SO dzj H s
L dzd y 2° hodHC' Mis! Gdetsodzj dzdzy O Issydz fMls
tczalz dngkkzrhydr Ed@i3to@@@o BO®E@ Mkdel 5 L OB jJ L T JY
fslstcjBlz’ od¢ tstcd Mmls Odadz” HOdzdr o®fM' " 3 tocdz
ftosBdzj Bz By dzdets odte' "disd L O HESfBERBSCE
dz0o j Hj dzdz? Odzlsj dz dzOL j dzdzteag € M@ o liztf de@ls dfia’ tzlA
smMedzdeodr Editso OR . it BLedzw dz s toj L zZdz! IsO
Odzetstedlsdz" @ ° dBjlstsH 9 "  Hoadh jdadaw wWECtsfls'
MdMmisd &3 (fuvde) HAYW SHAdSY EZzdS Isdts’ mMdmisj d

[ dzw odL dzOyj diztzfnls 'L OB Offftsal o dzsects d3j Ists+
fslstc" Bdzts 9 S stcdMmlstsoazo Osd v, wWCO § Oy
H' Of OL 8dzOr HBo)yddz roaddzr, hts 9" His9 "' HO'
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wets® MmC dzOH O Mls' Htsdz' CtcOHEZHOE HOFIG
tcOH' sMdcecdzOkzkz, foltc' BdO Istsydz Mis! MEzfteso
fsoddzdzO MSC dzOH O Isdmw ydz Htsdz' GtcOH Iz fr
9 HYiseo ' HOIsd thMdtsedzddz s B OB HES t v, N

¢ dzOH dztsfyls©  WSQ  dBCHEz R s tsydatsfyls * Htsf
Jdzj d3j dels' o, dzOByYdasfyls® BsHjd' WE Hdv
BsHjd& ' 7 HddO® ydkshnls' .

b dzO0dz' L BBtsH j dzt 9 Odzgdz? to' Ldzedmr tue 9CO0OL
tojLEzdz IsOIs* o L Ofmis s ofp Gdedez @O Is1q adztity ¢ ts
9 ' HiBo ' Hdesfyls' oddBscOdz His f jtemt j CIsd-o dzd .
sjrRdz ydedm fesfsLrdy 2 htsHEs 256t oftetso OH

t Odz' hj Blkzdzs tsLedzv dzzlsts sy dzdeo® M dzv A
we sl MkftsSotHEZ s ¢ Odsjidadass Iy dEisy e Is
Ctedlsjte’ ¥ Istsydesmls® dzOo jHjdzdz" oo, Mt odlL
hdJtesC s IsO akL' Cts’ H'  OcteOdB M oW digtso Odats fr

[ il HBMd HY jddz" BEXZO ftOCIsdydzO 1 J
BtsHEZ dzOo jHjdedz" Odzlsjdz t vae, wEd2 HBL O B
tcOH' e dzOdz' © MOdelsd 3] steso sets IsO d3' dz' o,
LOdzj ydes o' H L d3 dzgd ' odz?y tOH' BMde dzOdzlz
st dkdo M’ L Oflsthise QxpdeMs H Lz O fdaOm I 1 dpsad® dat
d My zEOlOy” ° MmdMmisj Bd.

g syols¢ iz Hdzw totsLtesBSd OHOfIsde dats’™
sBtcOdets v, WCO LOHBo tsdz! dg¥ dzO tsfydats o dad o3
MC d&zZOH dztsMIs' SO dzOH' 2 desfls’, B O&ZzOdzME Issyd

L o HHdgBMIS' HB Jtddydf @ BOEZOdANEZ ISt
wehs fdMisj isdz®@ 52 dBSO, wWCO odasfmdls: mw
Hisf 2Mm¢ &z, oL dOyYjdtsets odf OHSCBoaddBd  ts5A
LOo HOdzdz' odrm  HdzedrR HOdzd R .

1 ©28B " dz2 b HsyY tetsdzg e deddw o df tctsB Iz 9 O dz
cOH' ' Blsjrndd Yyded2 Ctosfgfeazj Snts (9 BsH dIg's 9 ©OEzls fi
Csdzlsztcl EZ§tcOo dz' dgdew s ¢ .
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1 © BByYydmdzte 9 Odzt desdzz vy j dzlste’ fzdzC sz tot
dz09o j H j dzd2'5 00 2} totsL tcOR zZdzS so Zz & tkY S (3 @Y |
2O odMmm " Hd 2 ° dedL r " Hdz 2 H' &zZv dzC OR o dIs¢
LO dOfmlskzfdddd Ctedlsjte" wdzdd. 1tod dadL ' €dn
sBO' Cls LdORtsHdIs! MY o H' OO MY tew d3tso
L &3 Heftf dzj o' o' Csets Ltekh jdadgw yOfMmlstsis, h ts
oy yds MBzcOR. 1kt Bdgs Blzdzts ISOCEY oteO
' LB LesMIsOsIs: hiedgd dO orntH' fted2 BBOz
YydtejL B ydzg §jdz¢ sEflsH’ Odzis Pagf 'Mif gV atsio L

10 odMmsSda Ckb' o & Myw yom Mmfsmis]!

o' Ldzdyt §fjtej s hjdedew s¢ ° Odalsjded 5 OL
ftedLo jdzs HBS L dzOyj dedz?v S kIO d3° mMyw (5¢06
H' dZVsHEOAd 50 e dedzy MOdesd Bj stetso dn * &3 ¢

dzdL ' CE LO8aOHBMIs" 2¢ " Mis! Htod?2 sBEz.

l tetso j HJ dzg' Mismlsjtejyddedzw " HiIse J teH d dzd
fjtcjo tCd wly ' sly ¢éu {uve OHOff Isdo detss
GjIsjtetsH Qa0 O tkei s ¢ sdzOdzj dzd dzr & ts d3tf ARFHD. M o2
[ sMdz' HY j dgdza" T 5COL Odzd, Mt Issydz fls: dzOo j
ksys O CtsteHddzOls ©BO' Sk L lsOh 59 OdzO
M v i3seo OdztsMmis' Odzls dzd . 1 od 20t dilg tof] v X df &
=0, 25¢, hts fsodz Miste ' HIse jtoHY I2° ' HIB
fsndBCd.

v OC dd3 Y d dats d3, dzO shdzts o ° tctsL totsB dzj |
d S Jted d3d dals ©Odz! dzd ~ Hisfmdz' vy J d& f ot tsdats o
fecsojJHJdes Coddfdzi SMizREz ( $@ONJ yekzD Is dfsifiids’ o
Bj IstsH Iz, O OS¢ty odL dOYJ dets tmMtsB dzd o sMlis’
nOtcOCIsjtedmMisdSd JSMfdzEOIOY' ™ LOftest sdetse

I dd3' oW ds' L deOyj dedzy jWJjSCIlsdoadats’ d30SMdd3
Z 9°H 10 HB 8o OWwOPmY DEEEYPYCco0sSE) =%
JWjSlsdodzO § dzsh O Oiddsts Jat " yo' ‘ dals dz'LIsi3j; dz" P dzd:
dzj HEME sd2ZOdzcMiIs' B lIsd MdMisj &3d W OL s 5°
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ldd3" ewdzg HOdZ hEdsets’ Isj di3f JtcOlskzted o
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v OB dzd2yw
1 Odzj Yy dz" Mis+ hEdsats’™ Isj A3 J cOIlskzted Tha 9o
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skl o Jftesd3 dz¢ 9 Oy’
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9 fttsctOd3™ dzOo jHjdedzw (5 Cklskz 3 Myw dgjt
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Clstsd3’" tOr © yYj dzlsts’ shdeso degtsets HL j 6§ OdzC
d sOdztsdzdzd d3 A1 1) ) Ctsd3tf dzj € M L ftcd‘ H dz
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dzj 9 j dzlsd € Odz' dz' MiIs! |, O Oa d d3izG Y fzizdats L &Mt d
EisOdztso € Odzglsjded 5 ¢ KO sf dzO oatsH(
oddB wvdzdrn B dcE dzOo jHjdedz" [ &4 dzO tOH'

V sOBdZzdy® 3 dzZ09 jHjdats tOH' BIsj ndz ydz
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5 2500 22
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Ldad q j dzgdzvy W jSIsdoedats’™ ff dztsh BJjL fd3 Isdzts
JwigCls ‘ dzOfmdz" HGC s f jtej a3 M j dz St h 1
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tctsLodo Qo Mmw |

¢ dzOdz1 ©dzd - , tslstcd dz0 dzd = i tod fteso j HJ da
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Istsydzsmls LO tOrkzdtsC L OMlstsmizeo Odzdzg? 3§ = O
zfjodz dzd? fod@zbd3s pOflegmMd&dd o Myv o H
Bsydzdets BEZHj] LB d hdlsd-1§@M s Odefyl f Is@d O
LB dz "dIsd tBfMwe ‘' deW stcdzgOy’ ', s ftcd?2 B3O

2.5 [Mmdasods MY 99  Hdatsh j dgdgw, HEsH zh j dadzw
tOHsdMmisj 3 MzfklbddSso et Isj dzj ¢ sdilzdz ¢
[Mdzse dzd 5 desfy' ' &3 ' de SOy~ o dzOs ¢

(LBBdzHzo Odz! dzd?) MdedzOdz, w2 BsYJ o dicO)

Odzls j dzs ¥  dgftT), sBOC bk sp(d@ dv m O dzf ealfls j dsdiz

hts dz@etHdls! vy' fMbtezdd o jdzj Bj delsOF tojh

s.(tT)2 & HOd d 2 sy(teid sédhisQ@dsd &' § Moe s

Aztess(tg)=F{stN). ¢ zOdse yds o’ we,dtg) " i

de Ok & ttsL Stedo 'S, (O | dzdg®T Iz i) @ fighzd gD @ &

OB dz' ¥PH datd 5Et5 LY BH dZk. v fshlsste” L |

" d st BOYT T s dz0e Ctdzdh dz 2 ftesmis , WG

Mdedodt. {SLcd dzisd?2 o e dpih)  Sedaeg o

YOk CtttHddgEshbseRlzs L{ aEflOH st Mk
dzj Mlsls* o dn /0 Chtigidslds’ oz fmsis © o' dzj o' HiES
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s' dzyjoty kjlktst O Chstds’  Mdnlsj dad
ZOo Csdzdh dz' 2 HtesfMmls' .o, LtsCtcj BO, odL dOYJ
fOLO®Rj Istc' o .

[Hdz " L OSkkzOd dzgdR ftesedzjds MlsOlsc
COH' BMdMisjd ' (sekHse O Isfusdd)Es dine s ffisdstad
168]. (Lo ' wLsS vy' '  fseddd sflsqdoc

YOMBHdEdOdL o« OdOdse yjldets ehB A des W H dzv Yy
dcdOd o, n[pl. di LDy dgofl osds' & W tedd

%028 & h 90Oy d&dod: fdkOdy , Le' WL
COH' BMdMisj &g, bkskk "'s Y¥std0 NddeEdeE »
L dzOyj dzdz 0 sfdsedzdn wC' MdzdR § S OL dd ¢

d MisijWitzftc 3z 0 Odzdz’ * deW sted3OY "' ~ 1 flz@ts C bz § © iz
odStstcdmlssolkz’ Is! Mw ftoed?2 dgv sffR OwtsHB8dHEGBd"
sB' ‘ Cltsdz) M dcsdg@dz'tsdn.dztsh EHA Oyced Sdlz" Istc O € Is 5 &
teSLH' dz dzOOR B O dmitds! tcsL o' WL dzdr j dzj d3j dzls
odds tos 9 Odzad n f OlcOd3j Istc"' o, Istsydz Mmls

BjLftsMjtejHdy 5 8" H Wstoddd Mdc dzO dbscdsj WLz@zE

dzj o d L zOV(j,dah O MOG MdcdOd fseddjd o8¢

et WkdSy' W dzj odL dzOyd desfypls® L OB J LY J ykze
LdzOyjde wWC' ' fMmdedr 5COLddS o. 1" HYf ts9 ' H dat
LotsHdIs! MW HiS] detts@adz' dets iz t6'de dgw dadzv [ 4 2] .

[BBIYEE yd ©ORBSd HtsMd HY jdedz" odf OHE
Mdce dzOdz' 9, IssBlsts 990308 yd, hts Ctsyjdz L
4 dzj d3j dzls tetsL te' L dgj dzdzgv o dd3 to¥ o9 Odz! dats’ md
WEdeC y' sdez’ izl i jqlidsaids 56 dzV H Iz, hts 2 toj C
sedzvHEZ ftoshMisstclkz, ftodaBBHd®BS HES oddBscd ¢
YyofmMseadn LtsdzHzo Odzr dzgd s Md e dzOdz' o

Q/s{t;c;;/ri i/ Jotdg < 2 g7 (2.95)
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Hjg 1 j dgj des'sy Mde dzOdzz, wWECO By j BEISdR & WO
SHdz ‘° L dzjte' odztsMmisj 2:

/- >D (2.96)

H D/ T sfist @ dds ' Lidsj dedzH § S ¢ H dzd GL QIHOAGISH filsuts OIS C
IS ~ dz' g dedizdsd O d3d .

A* kdsed (2.95, 2.96), hts dzOC-wOMmEsIl
g ¢ dzOdzd 2 toj Odizdavisp O Misip&GHde)l, §tedo H
'n o WkdCy'® djodL dOyjdshls’ (2.64, 2.709)
Bsy zdosMisj2 odd Y o Od ded R fd MEPHB S oLd ds:
e dzOdzO®R] o (te' odw dzdz L o df Gk o Odz
f ol ®©ast § 5 Mdcdzod o .

IS ttedflssolé yd OHjCoOlsd: fls! ' HEGHLE
L sdzH 2z 9 Odz! dzd Ay Ofintdst fiflsits tdpsfoctslzO dz' 0, W tstcditso Odz
feshlsa@mast 7 Mdcdod o, L ¢dY dzkdEs ©J t
[9, 45, 62, 67], §jtj2Hjds HE ¥ sbdlzd

l " Hitse " Hdzs HE 1 6 fiplQodd®)gtrde dgiHls df N j dz
gl st 5O yds@yde R Sls j 2 OO CeldsiespiEdis dats_; ¢ o |
Codf dzj STk L O oHMS Al @E&isdsds g € &)
sBEsBCd f-cmh i Eme wd ] © @y sisdz 2H shHd' H
fdlsOomisdd L Oy~  dOfkkfdds k! s5 ¢ dof
oSt Mmlsto Y lsyO o ISfdgjsofihs Oo dzj dzdz M d ¢ dz

“BjLLOfdOd d kto'dSiswsydyls sidhisi dd s st
yofmtse ' Mmdc dzOdz( ;
~BjLLOfdOd d&& |k©O' Clstd Mdhlsj dd, "

N e dsso Odzs s’ 2 L H' 2fde *Y@msa ®F P tz

NdedzOdz o ' fd o WEteduoOddsdes M@z L

ZO0 oditH' MmdMisj dd SBLEBESJ

- LOfdlOd d& IstO' Cltsteds ©OH' shdmlsj &d,
feshlsE®Ese ' 0dckOdkd NS zZoHds’ W stdd.
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f sLedvH yda CdzOfm'es MmMdMmlsjd B kzdise dzj
LOoHOdzr , M ' dz dzg'" st o-dB§EHadd psHEscotlz o fdasta@ds
OROdz' L & fMdMmlsj s sBtese S d -yDmb s 6 &k an@ dedz0 dzf
M oz dz' Mlss fteddzydyf © 7 ftBEHBS,

1 OHOY MddasjL kz tflsdB30qOdtsd sfiyd g jedsg ¢
sHddsydds (ktyStedn ' { tslsdj ey it dztsyed ")
odCtstedmissoko Odescse d&zOdkd SCtdlkj ' tj d
odCtstedmbstsolz’ Is! v dzZOH Oz fted MddalsjL
mMdMmlsj &3, LetsHdIs! Mw HBts dzgOMlskzfdzdr HBSH EZMN ] d

) OHOdz ' dzlsj ool YiBRfsETH st kos H o'sigw sy
Odzls j dedzz MdMmisj sz 2 dzO@ YOfmselkz BB S 2.
9 ' HotsHdIs' MW " H Odzlsj dedzz M Mmilsj gz, BIZHJ C
cf dzsMS ' Odalsj dzde. [ dzj € Isteds 3Otz Us dg' © Efitdscsts
sfdmkze Olsd di® @dzC wmdzedf dgd, 2O c@E O Stcd | o dizk
e zOHBo s’ iSO jdzj Clstedydets’  dzOMftislzy § c
BZHj &3 ftojHMsOodwisd & odcdwH' fkzdd:

y(t;F)=s(t;F;/l; rz) +n(t;F) (2.97)
OHdIsdo dzts @ 15 Utm(tw'v)mj;qusjdzwgtﬁnsmtso[fndm(difts/';r@ds@de)d
nOwOSIsjic Qdis okzdeSta fogBgBicss din ' ¢ wisBH
MEC by dtsisj2 odfOHSC B d-dzlf BIIOR] 8ET 0 : Mizls
| 2O J decev /b Ist  frpdsTs Ot @B sts' o Mg ¢ dzO dzlz
yomsedn Jdzj d3j delsOteded n ' dalsj tco OzOR MY sfls,
dzj nlskt yd "7 L 3 dzs¥ o yOMm"' .

[Hdzs B tedze Cklstsoalz h ' dz dz fls: ftod 2 dzv |

ftcjHMIsOoadzwisd & odedwH'

y(tg)=s(t g:/) an(t ). (2.98)
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Isdzj Ltodzy "dg' & fjtejhSCtsH b odedwH' Is,
itjHse dhin(tr)@dasijjdkfs o0 Oy Olsd dzts ts §3@ tzy galf) 5 o5
LOHOdss Chtej dzwy' 2 dess WhkdgCy' * ¢

R ) =(n(tr)n (t51)) Ng(t, t) €, 1),  (2.99)
HiNo TIT J € IstefOteits figitss tetso © ° dzls § dzfd o dz2' Mils ff 5 dzw
riz.

Yo' wishEHE nftg) AetF{f}, "t LOHO' Is! fqw
ftcdotsHdIls! Hts dzOMlskzy dzgs’™ L Odzj  desfls ' :

FRGL L) =R(L0; @ =
:<n(tl;q1)n*(t2; @> N, (@ &) (4 @)

bHdIsd o dz® NiEtEdH Odalgtg @lizslz stcOCIslz 2 " dgh © C
Bsy z1s Blzlsd fjtej dz' yj dzg HS eontHE MmMdMlis
L sodz N dz' d3d fijtda]j " SHAGERAT. s tej dzv y ' 2 dzO W iz dz€ -
JSo 90dzj dzlsdetsets (f jtoj dz yJj detsc s 1ot Oofrfists Hs
IsO¢ LOOdse s ¢B' dzsets h EZdzkze LOHO&O &
ftcj HMIsOodzj dzO o HlBOp " Hdets HEts oadteOL Lz (2.

l sbte' Bdes s fted2dagvls' 2 t6j Odz' LOY"~ s
ftosmism@fat 2 MdMmisj ddz tsBtetsB ¢ d ' ( friflastd XL Iizfte ¢
fdmisj &d .

l S tstcdMmMisOdzgdz? W ¢ EZLOcOdz dgj ded?2 Ctedlsj to
Mty Hdz! SG B tedL ¢ & ftcdotsHdIs! H S o dtocts
3" dz' RBOdz! descts L dzOYd dzde? Of sfilsj o’ Stedetsc s 1o
odMmMsCslssydd= tHdsosHdls! HEs Lo WL CE s

ANzdzC y' W ftcOoHBY BH' B dztsMmis’ Hdzw ff so dz' Ml
dzi Mlsls® 9 JOttORjIsted) BO' odcecdwH [49]:

(31 <o - 7)o} (10

”(Il)zﬁsh& I)/ (tsT; ')dfédf, (2.102)

(2.100)
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q(/I ) =R V6 F) 5(t; [ | )/dtdF. (2.103)

1 j dstthOlsde dz § OtOdsj ls@yd? " figlelse) cidpbimbrdy’ i
B d hsfls’ o df OHGC' § OtcOadgjlotd@Edes o © dzyj 5 BLz
odn HdzSEt W, Ciplfsidd GOketscd o d< std
L O UM s dzf SMdasc s Cte) @)y 2dases Cdals

QU ) =\&/)| =o' (/) +q (/) (2.104)
OB s
Q(/r) =% AV s(tr r)/oltd? , (2.105)
(/) edL 2OYO* 50 v Lo’ nds (s{tfLl)dB0 Cfett taGms

ﬂﬂﬁ

Sit
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N dzSa/)2a.(/) sy 20 sOCEY PEFEAMBOs [hE] b

. . , )
q(/):%Reieﬁ yﬁ;F) s*(t;F; )/dtdF t (2.106)
i w y
" 3} ' )
qA(/)%lmieﬁyﬁ;F)s*(t;F; JaitdF ¢ (2.107)
iw y
b ZOd&sE " ydzs, W& ' Hdvw YO MiEd iyE e s

5§lsd B5Od dad? o qff) eHzBdplssi @RS §ted O o o

Mdmis Bd 55 o5 OO dgifi Eaeirze {49 ) lz dsqf

al/)=a('t"y (') 2108
MmMdcec dzOdz! dzts™ M zZOHtSO B

/r r/s ))) =/ () m&r/ r (2.109)
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sBtotsB OP.OHNMEaDH B O WwWo dzw ' st Ot e 3@ dz'
Bz dz' sodds BOIsj BBOIsdydzddzs sy’ S ko Odede? o5 ©  §
e dzOd dzss MC ZOHtsotss odhn '  HdzsEts jWjCShkz.

[Odzd?2 " HA'H odSttdflstsok' Is! v o tots
stflsd d&z0dz! dets’ -y @ figtsdnts ts tc tdsoBtic 5 B @ dzatpdZdeO dz'ls 45 Y
fteslswyddn Yy dzj2, "t od¢ tteydfistss 'k ¢ fipd ¢ dp@ds
i fted MddkjL' 2 OdOdz L BOGOItsY" dz 598 ¢
odCtsted Mistse ks Isy O fiftdeots ) IShitestlz@lz 1S zOH dats® W

1 OHOY' ®flddi L A@y's'dds & 60O ‘datf's s dndf fyls j
fslsjdzy’ 2dets Hisfpwy dz' L dzOyj dzdz? ftetstf ¢ dats’
odH" [14, 18, 19].

v seSY 2 Llfdry MAISiaBE Y jeiezo 08
odftetsd3 dzt o Odedz" | dzj SstetsBOG dz' Isdzd 7 € tsdzd o C
t|¢T dzOs UeS tod o © O dzls f ldZsdz0 e hplsjj dBdm s+ § 5 dzv

y(tT) :a s(t;F;/ri; r@) n(t ) (2.110)

) st Bdes 5 fd2dls' 2 ©jOd LOYy' "
f o BidE®ntse z MdMmisj B SetseCd, "t LO
of' S MdedOd o (HYj]jd& odf cOBOY & @ dzez" )
YyjtejL j, hts o kOC' 2 LOCOd d 2 {Mhmis
OdzOdz' sdydese s tesL o' WL Sk dzgj BBO°, totsL ¢ dzw
s kh jdedzv 2, hts 2 G jtejrde L OosHOLRE
dMmisj dgd. UH A EBOHEER] ®j dzj oM CBE HL '
fed2dvisdt fMdcdzOd o &syj G§jtejBkeOlsd d
steO' Clstdss’ MdMisjdd, & wCtsdkk ‘d"do fd
tesL o' WL SC L OoHOdM, IstdizazOH=O" L@ M@ dzGrdditsco
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AT Aea )5 (2.111)

Hjg 1 jdgj ded'sy ftoed2dgv stsets fMdedzOdzz. v ydn |
BOGOItsYy' dzr se dn mMdMmilsj &3O A (ftcd SH dkisyomn
LB ' 8OMW L Slsddi3Od dzs¥ BB st 9 BH S
SHdGBSEES ‘Hddses MdedOdkz) * LetsHdl: fiw
C sl dzj S fydzts ¢ s dfdgyCifidstotdswos C stej dzv y ' 2 dzs ¢ 5
CShs LAV HOISd  dizsms d2 o ddfodsXdzO $as
xiL2g=¢ O odd %o 0dzddi3d ¢ OO, IstOdd
CotsteHddzOO, Ists fted2dwlsj SCtdzdo Odedzy (1. 1

v(6)=a {01/ @) (1)

:gs(t;xz‘i;E; q o) en(t X |

i=1

(2.112)

HJf, T yom L Of " L dzj devH sSiifd dapg@izle;n! € d2 L Mkze
g=sintiCklstso 0O CBHE&LOE OJCF 6O kid i @B &lisp O

2 ¢ ' dals) dnd o dz Mls i-Giyd GalPkEs d dar esfrul;'d Md
odL 2Oy Is' mMw 9o HYftse ' Hdzgs HB (1.33) * B

/@ x  o+@  (2.113)
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s(txt; K g of )2 s(e- )expi%3 i§2 (§ &)t

Oi

SES,

O Edsso ®© (2. 111) oL O d@gdets’ stelstse tdzOdz! datsr
ﬁsﬁ;x;z‘i;Fi;q;jm;ei)s(t;x;z‘j;Fj;qj;joj;ej)dtd>4< <2./44, (2.114)

Btsy J BHztdsadsdzjOdzj fHtod o dC tsdzOdgdz’ ~tsy® B tSH



120
Dro. | R Fil
c '|foi fojl
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1 kZteORkzoOddYd (2. 113) ftd H dzOLdSHELR
2.114) fjtejsotstedls: W Ht odHL

ti-2j|>Dr =2

>2DfO; ¢ - gj|>Dg; j=1.Nii, j, (2115)

(2.116)

H J TWwkdCy v dzgj odL dzOyd detsfmils® L O yoOmsd
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(2.117)
Cklssots’ WkdSy' °~ dzjodL dzOyj detsfls’
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