tfedRrRBEesRE | Juauoroteuvl 13 L0dfJ4dtordordy
RI(1VR [t 4L Jtrrf1rRgAATOL)(SLLR

IBBBtcdzj ® Ro9Odz (96 jdz' Jody

11 3zr1RT CAANLSUR]I]1T [JHUR R1U[ITITI[UVOARR [ ¢
{a1 {1t Red [ 21 1 o1 RC restfiiram 1o

4 jydod dzsfidg i s%E.dEM., 10
ciVWdLdud MEdd &&ibsHT sdmMitse { sdzj

[ R [T UOARC
&Zz0 MtsdmE Odzedd bkyd dzts?2 Mmisj § J dzd
COdZHdH Ols-GOB  BPBEFyYJ MSdr dzOEC

1 Okzydzr 2 wkzCsotsHdIs]j dz' :
HsClstste Isjmdedud MSdn dzOk
Il sBtosoadzd S s [ jtsdzgdH 1 O

[ 5 Ciem3



g SHJ toy Odaed J

B O S e P I PP 5
O CIszOdz dats.fls. .t S f B e 5
K4 dz2 JHedsiPiy d 5 dzdats.2.... 6.0 B. 1SS e 5.
[Mdzseo dz" J L OH OYd...d.mMdzi. H.50.0.dad.W.oiiieeeieee, 6
1 O YdzOW ..dats.0.d. L. 02O e 6
1 O dh O d3F 4 ff.sdzisy.j..dad.W.. ettt et e e e e e e e b b e e e e e e e e bba e e e e eeanas 6
1tcOCIsdyd M Qw..... u.;..dzdz.isfr]ls ............................................................. 7
bftcsBOYdYw tojL zdz k.Qls.tsa...d...40.z8.dzd.C.04ydd......7
J dydzr 2 9 C dzZOH....00.IS 5.8 0 cciiiiiie e e 8
dIsStolZC IS Z16 Q... 8. 0B .ISIS. e 8
1 ZOG S H OB A2 IS e 8

1] o1 BL S d3j SsHse tejh jdedWw B©BtOISdz n...L.OHOY Gj 5

UteOHdydBdedz' § BIISBHT tejh jddv ..58B.16.0I5.dzs.2.10L OH O

] OOd) stedL OYyd™ ¢ j Sd.dzj.Clsed.ud .S .0 fieg. ml12

ROzIsj teff 5dzW yd SWzlztz .t .dzO2..dz. e, 13
O fetsSC Md dB3OYJ Sdzda’ JG J VI EHE. e 15
1 Jd2tBdadz’. Jo. .S 16
1 8d3j sSsHT 9 BBtKOISdZ » L OHOUYOQa... BQls..d30Is.d.148 ME 2

ltedd3j dzgj ded j dzj 2tetsmijlsj2 ftod ddzsj tof o) 5.0M9dd toC
{tOLodlsdj Isjdsr HdMmMmjeksoydd o..s54.28.dd.Cs5240ddz -

I T 9aBHT f B...G0dZOD. Ju de e 26

L] o1 Mdzse dzr § fteddzydyfr BsHjddeses Odd™ 2D f 6V B,

f OLOd stedL 5o Odzdz GeoBaing. H........ . 10 5.6. 16 0.05BED......oovooreeenn. 27

2.1 Angytptzscdy MS sy dBHJ dzd.tets.0.0.dzd. J.....L..OHZIYyd [ ¢
AdLdui mMeovw fMmMisOdetsoa CO L OHOyYd D dd] Be dafistsla fzz

1 = DO SO OO SRRSO P PR 27
[ Olj 3OIsdyd M OV § sMmis.0ds.0.8.0.. . fov.Bs2.....L.030yd
(I dzvtcd L B9 QdzdaS Jo... . 5. 0ZJ e, 31
1 - 5dzY OFRAOAS Y ... IS.0Z oo 32
Yy d Mdz dzdzOv toj OdzdL Oydw 1 tosishiyO 2d)) IsdssiHsidgizd Setis
112 O N0 74 N0 1 U OSSO UOU SRS 33
2.2 100l stedL P 4 -.c.hBEi. HzJ..Q.ls.te.o[.u ...................... 34
vipdzseo dvw + WW J CIsdo.dasets... o N j.dzd W ... ) P 34

[Mte | ddshlsd §O0LO0&] StedL OYd.d...C.4.15.4.0z)..€. 540 U j NS

)teddzydfr fofmtetsj ddy BSHj o dho...Cj. 540210 st d

1 OLBBor j 1 dzj d@3gd dzlsr....f.QeQ.dz. sted.L.Oy.d.d..............42



3
vdfr fitjratHd n LBd d&3jyHEZ OdesdzOdz' def.48d d ¢
e Jydod dz@ § BBHJ dzd....§.0L.0&Kj.sed.L.0yd.d.....50

2.3 1 cEGEPANEE Ok sted s d diis dzts. s 5. dzdzs. 6. ... 1 .. 0 2 dzO
dzestod s a3 d3ts dzts Is 15.dzdzts .15 ;... d2O. 2. A2 ..o, 56

] sfbstetsj dzdj B OL 59 .5 W.zdzf.yd.2...CtedBdls.0....58
[ Olj BOIdyUiMSOY fsMisOdss O L OHOW].. BSEREIS S dzd
) dzEER j 5O Odzestedls O tejh jdadw W Bs2 AL OnH Oy
L sOdztsdzdz’ 7 f tod d3j tots 65, . a....L.O.H.O dzdzts.B... §.dzO. fy.fy ... 67

I Z8S uwlbbkCliEwO. ) sttt ddy. Mozl zs? ¢ ¢Oof
1 dze e yizoefmlsedlsj dz@ dgtsfyls s . RMMMmdzj Hso-Ptedzy BBo
gL d3j dzgj dzad W f Otc.O.d34. IS G50, A def e 68
I Z8S 1 OwOd) sedL Oydy. ) sflsesj ddy Wlddydd
I @S ) sfMlstesjddj i1 | kOdsdd & feddi@8e o |

J T OBHT f 8..6.020.0. . J. 2t 71
17061 ¢ 3. [-jspgtemdd o OO stedL 59 Odzdz" = ¢ &ZzOMMO

dbzcstedlsds d fteddydf dOod OV MIQY.BQA..JEeEceodd 1| j2

3.1-BgjstsH tojh j dzgd v Ot g Bl ddsE. SO LG ... 73
ImMdese dzr | d3j ssHT tjh jddwv B tefolsHZRH.Q.0MOYyd |

b ftetsS Md BOYJ ts.dadz...2.... . S H.0. B Hoee e 76

dnd BO fMmistetsj dzdwv B Q.L.L....H.Qdzdz..C....5B.I2.y j..ddBY
pdzestedIlsds tsB zyj dad ¥ -Od § ksjsf INdl.d3Dds.Bdad@l.....1.. 480
[BBBh jdedzr 2 O stedlscd ff tofs €.tle OB ... ..4-2.65850 dzj Is ¢

3.2 1o hjdedj Edndsasptafigqbds us@ fpwjls ttOyd s dzOdz' dz
tcjobkdzwtedL dteclzs h dr W OC Ististicjste O.14.tatef Q. t5.8..z 1. J..dzd.4..8F

t OydtsdzOdz! dz" 2 oT" Bfste ttOL BjPL.O...cB.2UOLE.N J.WE ddzt

[flsdBOd dz@ 2 tOL Bjte Of § otsq f.d.BAYd.5ddes®R § s dzf

sEYC O sfksOdss ¢d #6644 MMHo.. 5621y .dd.Y......04

3.3 1worh jddj ! YqidgeS)dedpddits figls.ch..dzOHn i d..... A.4..fO6
[flsdBOd dr 2 tOL A3 &....0.0. 5 .H.025.6.15.....0. 4..C. 5. 15.12.097



4
sttetej Clsdekzs hdj §O0djsSd &0 hHdse. .. .40l ¢
[BBN jddzr 2 Okzetstdlsd § 6666004 ..s.5616.40s) Odj

I T 9aBHT ff B..GZOD. d B 104
L] ¢14. 1 56 teOd3d3dy j251 ¢ e0i Geizigsd) e ofd\dap § to -6 @ dafizs. 105

4.1 ) BCEOBBAEY B § BABEAZ.CM oo 105
4.2 Ywddjer ©O0BlST {isd 0 ddiusy s iinkidsn e

[ OCdBOdz dzs HjkOddL 5o OdzdzOW 1 j.[s.C.0.. . 4. @0OBE2 L
sdzsd ) Stedoe tsdzd dzj.2.dz".. 4. ..q. 16.0.d20 4 O.08F ... 122
4.3 odOddL vykefisedlsj d datsfls d...u.4.med.ls83d Od d

vjtetedlststed Odz' dz..2...0s.d.4..4.Qdzj. s C.diiea, 133
4. 4. lteddjte ddzlsj tof toj.Is.Oy.d.d....tcJ..Q.dz...dz"..q.... HIA dzdz" -
I T 9aBHT f B..GdZOD. doi s 145
1 OC dz¥ YJ dBd Joooec 0 0 IS H e e 147

[ 18 § 18 OIS G Dot eoeeee et eeee et n e 148



Flrorrolure

0CszOd dsfhls: Isj d

t OBBISO fYwMmMowh jdzO tOLcOBBIS] BjlssHBe tojh ]
fsLocdzvels fsor idls! L-& JV 3 udg i dgt® i Isd dzls | ot detg dst®  «
BOcdzd Istsls j dzdzted yj MS dr LtsdzHdtetseo Oded?2 ([ uv) ) dzO
fOdzj ss¢ (tsBtcOlsdzr » i jtcOlsstetssa) Bh jets d € tStot

UtcOH dyd sdadz | BBj IstsHT -1 @ztizdztcq tc | BB Pdz§ d 8 P ks
L dz2Oydlisj dz¢ dz" o3 S Isismdz Midpodsd ,Oder M dzj dzd dzj 2 dzts ks
Bdzsetsdzj tcdz" = BteOlsdgr » LOHOY G jtsidzj SlstedC . 1
dL d3j e dfdwdzyf vd o' udfmdzdlsj dz' dz' j Bsh dshisd Mo te]
HefMiskzy dz"  dz¥ B S-d3ilzls S G sl fls GS i Hals | &1 3j I &Y Pdz) BB
h fiesSts feddgj dvs smw ¢ dzO ity d tzf M Sigq dz' ez dztshgsy de@i |
BOdzsf Ot O3 steduj M) J d Hb &Ry Bezodss yj2ddB ¢ 51 dzj ¢ |
Mted H.

[ibtsH [uvy ddi3djls Mmetsd wshizlsdd j o dhlzhjhls
ftog@edztse jdzdw d JMilsj Mmisejdedz’ o5 ( BJ MiffoOdevdze’ d) j ontsHt
2O otttlkzy jddd fiOoTlgdWtsa d Yezg j sfiqfw W H  diBsB d dz
MisOdzyd 2 ( &2O0f ted di3§ to, ¢cPhoeni x Geophyfssdzjséepd,
HdOY OL sdzgj BIs HiHWERES M Ik dHE yoOmse d Mk
BilssHdSd Mmivy&Sd. Cbts fsLotdvjl f Btd hs2 |
Mtesjdedj ojtemdzi?2 YoOfmlsd ©WOLWLjL O, IsO¢ d cdzks
Lisde L J dBdes? S tster d o jton dzpzh QB OC tod M ls O dzdzd y J

vsOCd sBtcOL ts5d3, dz0 Md csH dev h dzj O3 Zztcts o dzj
or ydmdzdisj dz! des?2 IsjrndzedSd Hdzw ddzsjteftcjlsOydd ¢
fMtejH OCIkZzOdz dgr d3 W o dzDjdls B3 d d & ddrta ctfou@Q dipfid -~ 2 ok
(Al f). [ ez 52 OF ks Iz Gpis odisy 234 dzdate Dy B3O G dzd Istsls § dze
cOLtcOBSISCO detso " n  SH - tsHHAMAE Cn  dfripizisd] fiidlff thedz! IsL Oyed @fdzd]
Hisfisd y j dgd 2 9 Bj IstsH OR or yd mdzj dad 2 2O thdesoe
f OtcOdzdzj dz dzf = Odze stcd s Btso .

J HdMM] tels Oy d ts dzdzts 2 tc OBl WiV jJ ¢ I8 dizy dztstintsal ™ "  didd v
ftej HdzOG Oj Isfyw d fif oz IsiIC 5o Ok dzd o1 j e MO dz! dztsG ts (qJ
1 CMmy-tej Migdaed J ) d Cstetej SIsdtelzes M jets Isdff se (fts
ddzo j tofnd d) ftoed tjhjdddd ®BteOlsdy 7 LOHOW [ u)
CjitejgismSdn ©OLtejLtso. [ Odgde 2 HobkRilkOfdr 2 (
shdeSk ddojtemdd o HiMWwiSd ©OL d bjdk MOK & f
Y J dzts d3.

Ajdedmmj cls 0GB tetizts 2

I sor hjdzed g Istsydetsmis d , HsMisse j tedztsMis d d
d deldfjtag sOydd HOdzdzr = [ uv) dzO tsfydatse j -1 detffrisdgjts) igd v
sBh jets d Cttotcj CIsdtokze h jets Isdftses o ©LORBE On W
2DG j 51 dzj SIstedyd MSdr Mtcj H.



6
[Mdeso dzr | LOHOYd dMmMmdzj Hise Odad W

[ dtsfls d i Y OylgdR dzd e tzj dage OO U]

1.1t OLteOBtsIsC O ydmdzj dedz" = dB3J ssH BB d ftetsc tcOd3C
LWWjCSlkdodets f OtcOd3j Istcd L s Odadz @ Mt jj st 2P tzls 5 6 T |
Cslsf ! 8 Isj tocdzOVGedPdink ¢ tc O BBO

2. 4L HOdz] j dqdels j tof sz yd tsdedets G 5 Odzé stcd Is BO
il dyimedrs MtcjH dzO Mmdeso j B dzsIs s dzdz” 7
oL sy dz' § dMEOYjdedWw dzgj GjbBtsedujmMéitsets aC
BOIsj BOIsdyj MS sE s Of f OtcOls O M dzO2 dzts o ( Odze
MonoSpling.

3.1 sMmMstetsj ded | -fidDdzjslictOC | (uis BEE P ts Gzls B tc g ov) Zdzd o j to
Ctstete SIsdtelze M j a5 dzOL dzgOyJ dedw Hdzv tej h jdzdw d3cC
[ ovHOdzdzr = (Odzetstedlsds d St ¥ lg jjtQ@de gl Ofifg s & OO
ststete ] $Is1)Odzj IsC O

4.y sMtetsjddj JjHIdSEE fLscteOBRBdse sa ¢ i duj & B (
Odze stedlsdiseo d st OBRBAEsSects B M J Yy dedw H dz
[uoHOddz 7 (Odketstdlsd d CtdBf v lsjjotig B EBERCCO®

1 OzydzOw dztse d L dzO

1 Oz ydzOwv deso dL dz©@ difdzj Hseo Oded?2 MisMmissdls o Mmdz
1. { OLtcOBBIsOdz 1 WJjlStsH[Taof dPc20 3 Istcd D Odef thH dz® tc S H dz'
GJjtsi dzj Clsted yd MBedPding tc @)L td&zju jdotsd{ EkMmistceOdzj dzgd v d fi
LEMste] Bzdsse §tod McdrOdEls ©dkig'd - (S dpizs g
2.1 OL tcOB 55 Odz' By IstsHT O dgcjtndaftdsl dP2izj @)C G o tis g s O E]
2 dzdednjO dz’ B tanO Is dzttsf j te@Iststetso  H dzvW  d3dets ¢ t5€ to Ols dats 2
[ bHOdzdzr = © CdzOMM] dBsetsf OO sted yj MSdr A1 |
3. usLHOdz OdzastedIlsds d dzj 5B~ t5SH d Gisfc totf € s ¢ ) Exdsz® |
fsmistesj dzd v fftfsitcyedi Ads g s § B8 Olststetso Cebtster j
Zls 5y dg Is ! 6L zdz O™ -d dely je fmfdsQyd d ¢ MY g il
HSC OL Odzts, Yyt SCoettj CBEEiEs " igoOL vzd ydzr - Is dt
Edgi dz' " dls! shdBCk ddojtemMdd © HjMwIisCd tOL .
4.1 sCOL Odzts, ybsts M tzEaAfs " tcfmdbstaly jSOszteir & O | d&r -
1 utstf jtcObtstose sy dets toj " OBI'Odad® i O od deasjCtesid c
HylsOdz' dztsfls d H dzw hJiesCtsets dOBttO® ¢ dzOmMmse
11 J 2Msdz

1 O dh O B fdzsy ] ded VW

1. 4tsL HOdzdzOW C sA3lf * ¢ SgoRaiiald W d intf s eits © Rz © dzd j 2 dts dzs Is
f sy H BMwnoSpline §f sL oasdzv s Is sBd MY Jj ydls: f smistc
f OtcOd3j stcd L tso Odadzr = CdzOMmMmtse AL, ) tcOdiC O
ftcOCIsdy MEky EMmMlsts2ydetsmis!: twjih jddy BiOlsds



2. 4 Csdeistclz  tots o Odzdz | d sB kzyJ dzdz’ | -dzd o j tc
S jtcOgpRE) Odsslgond j udo O ls tojh jddj Bdescty O
q dzo j eiyfdufn @cdzdzr = BEd "52 ©OL & bdshisd.

3.1 OL OB SlOdzdzO" (Bj stsH SO 1dj Sf t§ @.acks@rEBdc: o § 5 it
Ho b0t s Ofdm?) tafp] d, o C dz¥ YO befjd2o Jj ete i J2 sets 1 L 0%t St
q fshdzj Hise Ols | &z dzts ftod d3j dzj dedj - S5t
S j tObsstictstej CIs1,0f el @sdvéls o HjMwisSd w©OL
% st BOdd L 5o O dzdzts 2 d dals @ tzdze] sOwdd S dOd)MmOn \
f OtO®R) stedL S50 Odzdz’ & Mtsj H.

) £0CIsduj MS Ow vy  dedzts fiyls

] sdzlz y4 dedz" 2 9 - BHjto s d i@ dpdsdesd O R R sz
9 C dzt yoes h d2 C i3 ¢ Is Gaokaing fff tois @ tc @ dgdgddogoSpiige H 2 dzd
1 J2tes)] OHDj dst€tOte j C Is] GdzjHlelt@ dj o MY sdi3sc Olsj dz' dzr §
LWWiClsde des f-dbdze seigdss  8d d dais @ dzdztcld IsIOR) Jfdf'ts iz o
fecctcORBhsdr SCtdfdjChnj mNootjdjdd j HEMsdY |
dzj 2tesmilsjora d §OOdzdzj dz' dgr = OdaPBis g B dgts elzts dnd 2
sBiMfjydoeOsls fwsorhjddj MEBtesMmisd, Itsydssmlsd
ddzls j ef toj sOydd.

1 J2@kHo ts2 Odze stedlsdz tojn jdadw 5B tc Ols dats 2
Bdets e sydmdzj dzdzr = Holzd3j tedz" » EsH jdzt dzn = ftod d3d 6O
zO0 dzOIskztedzr 7 HOdzdzr = 5 1 dzj ClstetsteOL © j HisSYdzr a3
steOfMdzesH OteMS sd3 SO fts MmMke d3j tet] B f iz Vdeisipigz
(ZdL O jlss9C O (tojceddzOdz! dzr 2 ftosW deg'zBOBME RE 6
CcOjotsets fesedBO (5 HOdMddZ &3 R. . AJ dzr HdBO
BissHdSd ftoso jHjdz OdeOdzdL vykofmlsedlsj dz detsfplsd A
o AoOdzj B MiststesyHjddw | ddyr ds (s HOdMd d& |
C a3y dedjSsy J 2@ dzo dzj Hicj dz o G j Hiedsidd q sty Inliste | -de@zdz ¥ o
[Jd (J1dB (cjdgjteOdzt dgr 2 HtejSlstste R. &#. A jdz! HA

dbfesBOYdY jLbkd sOkses d fkeddSOydd

[ Mdzse dz" | 1§ tsdztdolsiOiydds dedesiP) OB SIsT HBC &ZOHT 9 O

ZO-R3 [ Y HEdROtesH dz" » € sdeWjitodideyES R j o dAj RO dz
1iddzie o 2009, 2ZOEB Jdnj2eeGhIde tE) @kl ZOB&DL ]
LisdzH Jtetso Odzd 2 09 9 (BzR 04 1 zO 28R 173 (@R ; f jt§ H 2 dzO
O ydsets fj &3d 20O &0 1R. 0. 2 QEPE3eRESHSCUSEZOE 5 H d
CtsdzW jto] dRO)Y V] j Y HZ dzOtetsH dzOW  Bis dzts H j-§ HaBW j telgOdzvydiz
"vitttedw d uydfmdzj dzdzr § @i IstsHT tihjdzdw GBtcOIsdz
0COHj BEBERMYSEf jHEdOEBBHA 2 ¢j W duisdqjsifoud IS d
M 3d dz0tc "1 ted g dzgj dedj MBotej d3dj deder » 1 dzj CSlstetstc O]
B Miststetsy Hj dzd 2  fitsdzj L dzr 7- j i) esi2®Bd o '(y, j Is owy Ot
[ HEZdZOtetsH dzts 2 Ctsdz j toj datpg § of ¥ fg Hsoynh igpiddets 2  dBjOc
Cttetej M tsdzgH j dzls® [ 61, OCOHjBISO [otesy j2MCEB2 C



8

tdLizdz IsOIsT ftcj HiNlsOo dzj dzr 9 YdIsrtejnm dzOEydz
dLHOdzd W R, o) C5d3d dzgHts9 Odzdz" = 1 ¢ 5, fwisd fmBtstedzd
o s MM AR LHSC dzOH 59 .

[ dydzr 2 9 C dzZOH OolststcO

dbolsstesd &sHjtddLJesoOdz d HEGY sddj d 0
C s dzjjOsfy j 2@tsde Clsster 2 o C dz% yj GEoPaDEMere®ping d j o3
1j266) OGS Os st lsltoOMjdefOdz | MowLbkshdj o
Cjkd sOssa. 10 Ghdss] ©OL OB Odzdzs?-f Bgk SH
BT s f§sftesj d’ djmMStsd ¢t dser i ¢ &Ommse A4 J
COMmujsdesds d ddzdzs MlswOlsdo desds O] tdOdzj § &€
f OOd) stedL S50 Odedes B ldpts j BB o @dssR y g OH Oyd Mkh jifr
1 toj Hdzsy j dzdzOY o ©OBBls] Ooltttd dj s ol 6
2O thdse ] fjttotset fHftedBdzdy jdedV i sLotsdw jls s
[dmimj clsOdzssds ©OLLOBGOd Od@dedfis &5 i) o5 fichty; sl
M jeSCodif! “lsjtods? of ydmdadlsj d ds2 nmdnlsj & H
Gjh jdd?2 fwds?2 LOHOYd, ylsts f§sLosdd]ds Mkhj
GjLbd kOt dMfdj Hso Oded 2 .

HstclzCsEtcO® OB SIS

dmmj tclsOyd sdedzO" tcOB v  fiusifijds Sgfjlss  deLdzO® § J HL
MfdMS O ddlsj ©Olker, MsHjeydls 155 MswOddy &ON
OS] MIdMBS ddlsj Ok dL 120 dzOd dj dzso Odzed
fdtedtsH Eyysr o EmfdtwQdzskzted [ |t R

1l ZOG BsH OtcdaetsMlis d

b olststclzB t8%UAS BdzOG sH Otej dz dz0O z y dzts d3iz tczC s
| 1sBisodzd S solz d dzOk ydatgzliz. &« fd agh ldap'o I Qdzls 2 ,©0 S .d%
dzj sy J dzd d3lz & f tsdstsh d tcC so sHMIse s o s otcj d
(. §Btstedzj oz L O tsctetsdzdz” 2 Istcki] o wONHB®D dzj dzg Wzl
Hdte] Sststelz 6 § 5% df g Mg s ) spOjizdadissP | § H-tgeRdzc [ & [ o .
ANjdzZ HBBOdzE L O ftejHBMISOo dzj dedz" | BOIsjtedOdzr f tsd
WkdzH Ogj dels Ozt dzr = dMidzj Hise Odzd 2 11-07-00662H 180546y € Iz
01139 , (MMd2MSts2 ¢COHjBId 1 0SS LO dhMysd L
C dzOMmis j &6@ Of0lIeM [ v A ¢ .



9

1] ol [BLB BjlssHBse tjhjddY tBtOlsd R
tcOBtsls OolsstcO.

U BO HdMMjtelsOydsdadets? tcOBtsls' e wh jddzO
ey hjddv [ dO thdtsej YGteddsj dzj dedV dzgj 2tetsfjlsj e
LWWiClsdoader n d3jIssHtse ddasjtef tej lsOydd dL d3j teg dzde
d dzOdBBdzj § fpdztsy dz" = ftesBdzj &3 o ¢ dmfmdzj Hts
dzj W ste3Odz! dzts? fifetisjyly @lded cfpasijder dui MCdm dL di3j e
L OH Oyd (41) Wy dzw jIsfyw sfhdtso sf sdzOc O h dds d
1JdLOadMmMddis tsIs CdeStoj Isdegtse s By StsHO tejh jdedw 5
WideH Odzj dels Odz! detsy f tsdzwisd J , fn o-t© 1© fzd® I d fnj fiffS s ls te
(ALf), dfmdziHkj ds?2 MejHr, . j. dO t3005j dzd j
4o jlstse, 2007; 200 Shpddeted j o, 1 OR Otets o, 2
[ &3 Iste2PPlo , ttOMMdzOIstcd o O Isw Is to d Ctolzt f r ts fr) dzts
BOIls j BAlsdeusj MBI H j dzd tetso Odzd W HdzW 6 " jdedV ff oW
tcOL detsfpls j 2 (st), B lstsH Cdzj ydgr o 1 dzj B3j delstse
(RU) . ) taOdBlsEash j | ©OmMfesmseOd) ddj § tdkzydd
([ st)tsHictsBdzts t©OLBJtcOs IsMmjded® s dedzed fidsdp s sy B8 )
fsmowh jdadz' § ftetsBdzj B §OLO®RjbtedL Oydd. t O
ftodd3j dgj ded j o3 dzj 2tetsfjlsjor" n Isjrdesdzsded?2 HdzV toj
BHEl ftojHMisOodzj dF Ghdseds j ©OBSl' OosbktsEo,
OB tsisT .

J HdMMJj telsOyd sdzedes?2 OB BIS dmtf sdz! L zs sfyw 1
ftesetcOBBI totso Odad W d BN iste" R or ydmdzj dzd 2 . )
fMlstcj diid Isj dz' detsj tOLoadldj ydmdzj dedz = @ BjlssHS
fMowL Odets M BlRtedy d3 dc'Oypigdadfly Jdgiz' fgaesPH Midsder ded & d ,
dmf sdz' L soOdzdj HdzWw dodzgyjodz tedzr » t6OMYJlstse MmMicj H
9" ydmdzj dzd 2 dzO 9" M sftesdL otsHdlsj dz dzr R Ctsds
stekzHdsmisd, MowLOdkd j N OdkcttedlsdOBdelzy § jidfm
or ydmdzdilsj dz' dgr = kL dztse , tcOLBJtcOs sfqw o [ | sdzizB
LI Yan fn al, 2010].
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steOHdydtsdede tg] "BjdBFSH 5B 6 OIsdets?2 L OH OYd

vtcOHdydtsdadz | BjlstsHT tejh jdedw tsBtcOlsdets?2 L OH
WlkdzS yd s dzOdz® dpjsaRsih 9 ©OL dzdydy & MsOlsjed2 ©
dMStd' 7 OOk lsteso Ay f. [dscteoOWdd [rHOdSS
r 3d sted 4 o, 2009; r 3d sted 4 o, 2012; r HOdzts 9 20
GOL & ydz' 7 &jlssHse d 1§ HR SHE&HOW] t@5)jn s darj S Istiadts
qHjj2 udmdzj dedzr o MleOljed?2 tjhjddw [ WodW,lk
fOtO®R] stese Gldsmdlsj dz dgts dL Bj dzj dzgd?2 ftsdzw, Is
Atejhj. 1 twOBtls] [rddlstedjo, 2012psHYlsEes] 15
GOLEjhOsh j2 Mmyshsedshsd s O0dOksecdd M Gfls
Mow L OdzgdzOVY M oL @By desMmis! 8 twWOL dzd ydls! Ho O { OteC
ddzo j tefnd d.

{ OfMBOlstedo O 3O o HdMM]j s Oy s dadets 2t qiEQ[E B s
slsdzsmdlsmy ¢ ctkzf{, CL¥Wdydjddsdzr = L OHOn
stsiWWdydJ dzlsdz" J {1 H dzw f OtcOBtsdzd yj M< dn d ¢
OB A j Mdsyd &d. uvikss2ydesfmls! Llsdn L OHG
cdfjteetsddui Médid LoOpapdddd BAMS d1 4 Iscpdziglso j da
udfdzj dedzs @ ts tojh jded®w KOS R LOHOY WodvWjlfmw s
] ¢ dbvediddld &sHd% dS oyd s db L Keeddier Bo 52 fils

s j cOIststc O L OHOYd d Of tc d S@&EZOWZ] ~» d dzdzW s tc2i3
1 5 dzy Ot fiys df® 011].
) SBL S [ Siripunvaraporn and Egbert, 1

sdf © OdkzettedIlsditso H dzw toj Gzdzv ted L 59 Odzdzts 2 2D
dzj C sSlstster 2 Wz dz€ yd ts dz0O dz, Colsster 2 AhlstcOW k2] Iso
MistczS sktelz dsH dzd. dzOd Bftydigiojs f oW dBEsdzd dzj 2 des o3
Ovuw¢f) dBJddBdLOydy HMisdecOj Npwt n dHHENNz Ldy
[ Par ker, 1994]. Clbts ftsHAatsH Mhdase Odz dzO dzd dzj
f OtcOd3] Ister d3tsH J dzd 9 Otc! dqtolkzy Ismw 2 dfstdifz] Itc Off tizts ¥
dlsjteOyddzdtsects §fHBStcO dtsotsj L dOyjdd ®&tsHj d&
or ydmdzj dedetsjy € 0O0¢ ftosdLotsHdZOW Atejhj ( BOIstedyo
syjddoOjlsmw Hddv COYHBEB L dOyj ddwy ffOottO0djlstcO
L OHOY(d. ] Is ts te &iRearfConjugats iGradieots (NLCG) [Rodi and Mackie, 2001]

MotsHdlmMw ¢ dMytsd L soOdzde g IssHO dgj dzd dzj 2 dz' =
f sHArtsH] Rapid Relaxation Inversion (RRI') [
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MotsHWisWHEZ 1D LOHOY VYjtejlL 9" ydmdzj dzd 4§ f tcd B
9 0tcd Oydwd3 EHj dz detsc ts mMtsf tetslsd o dzj dad W zO0 € Oy
Elstsydzav j Isfyw fsmtej HiMlsoatsdz toj M j dad W teW HO 1D

CstedL Sdzls Odz! dgs?2 ddzlsj teff sdzW yd s 'H dzty dzQsHtfolas,  Huplsiad

BSHJjdz2. uwutssle jlsMmMisoadj HOdzdzr d3 ftetse j W jIsmw ygt
sjn, ot 80 dzgj or fsdzddlsmy Emdtsed,j dzjovwlL ¢
I nver si on (REBOCC) , f SHAtSHJ tcOMMdBzOIstc@,0 O4 Is

Colststc OV Is tc O dzitiRY ez tc lif jols fid © @allzh Bigjthc dftesj f tosfistec O
f OtcOdi3j stetso s H j dzd . 1 sMSsdz S22 o BN j-ifi3ts diypdzlz y ¢
CZOHSd) (d it §jtdsHOd, ( HoEY WHESHE Missw'
fteswddv) d odipwidtsugdiyp, 2005], ¢ sHfdkey]) his:
dmMetsdiisets tojh jddw dBsyjls B Is! BddddkddL dtcse Odzts
HsfisOlstsyds o5, yYlstser §mstesdls! fsdmMitsolkzy dsH
vsO0Cdd3 sBtOL B5d3, o' ydmdzictzdtciso Oz w &z BZBlsjcdrydzy zg ¢
(BOtedy, MMmMsOodzjdade" » dL ftesdLotsHd » Atejh j)
f sdytsh 1 s L Issets ftededzdy j ded W . bolsster sBL tStcO
ftedosHWIS ud mdzj dedz" § 1 ¢y j tod 34 dals T &z0 & d S &z M
ftotse tc OBBO AR, dmMf sdz L s P dd&kd REBOCC, NLGC,

fsCOLM 908 ls, Yylsts REBOCC WwWodzw jlsfpw L dzOydlsj dz
OCCAM, dzgs dzgj By jlk Mbtejodss Ok v f RRI . ¢d
fted d3dded Bzd3i Of tod stedetsd d deiistede ds@iafd dis ¢ Glpts & OF s
HsdkzedBd HdY dMftsd LseOddv &O dzOBtej H Odzdz =
B SSHT stcjBlsIls Stk 22 Yy ftsyj Mhstedtsects o
tcOBtsyYyj?2 MIsOdzydd Sun UltraSpar kyd,j 2zddz® fggdy¢
tcOL d3j todetsMmiss & 2232 kL d&zO d HdMEtejIlsdLOydj?2 o€

) tcOB SIs j [ T BdIsted § o, 2005; r 3dlstcd j o, 2
sMmtse § dedets s d d ftotslsdotstej ydv, Mo w L Odzdz" J
BdesetsCtodilsj tod Odzf oz ~-f SBEOBdzr Flss sBNM jJ ftoslsdort
Zs € Odz' dz' o3 nOtcOCIsj totsdgsdzff 2 d3d tdJ dzdsvj € fiswlzj y dzts 2
tcOMmMdzOlstcdo O BBs?2 Htod twjhjddd BKOISds2 L OHO
L OHOYyO=R fded O Is mw 99 JHJdd ] o dzts tc d30 @'Mdete G ts
BsHj &zdtetseo Odzdw . | ©eBtOlds?2 LOHOY] dsttdkOd dr 2
jets  d0 Bshmdss] cjtdscduyjmSs? dLikyj ddsihlsd
1 CMY jtod 3 dzls Odz! o g tsteH Gdedz fjd dz! Id©OwW  dzgj Eflsts2 ydo ts
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tSH dzts d3J to dats 2 L@@ y jfi2  Isfijody, L. ylsts ftcd sq d mOdzed
Gl dzj Cstedyj MEs?2 MejHT btejBlkzjlsmMw dhmf sdz' L ts9 (
M {tsdds fted §omistetsj dzdd dBBH | dz' desets dgdetsy § Mise O
dHIsd dzO Mmddz detsj s cladzislalzjdied, jdatschipisen j lssfuin § J to d d3 dz
HOdzdz" = fted tjh jdedd dBwBdesetsdzj tedz" = GBOIlsdz” = L |
¢ Odzv tc dats 2 WEdS ydd teOMmtf toj HJ dzj dad W Ldzjg Slstetstf
dd&3tf j H Odz O, dL i3d toj dedz” 2 dz0 Bdztsy § Mise j f tetsmls
stftcj HJ dzj olgdetsd) j @ o j] Y Ofmistsls L tsdzH Jtetseo Oded W . J
tcOBBIs] © btojls! j2 k0o §COL Odg tcjL Ezdz sOIs
dLB" ssydesfmisd dzO@ thdese j OdzOdzdL © ykoefmlsea dlisj dz' d

) OOdj stedL Oydw ¢t dzj Slsteduj MSdr M

slh jMlso j deder o5 ot d3j Welsts@p f ') HYEDWROj s o MY &
fOLO®j stedL Oydd ¢jl djShtedyujMSsets ©OLEGjLO. !
BsHj &zdtetso Odzedd d tojh jddd BtOld Bo,L O4AOYS;
[ B stegg DIk 9qtz, zd&BI&Body.dBedicezj w1997, 1 d

1998; 1OtLjdytse, 2005]. [fMdaseddOw dJHjw f OOk
Usts &0 sfdss | Oftdttds?2 ddistedOydd & ¢j i d
By dzs Mt dls! BOlsj BOIdyj MS ks  &sHj d r

Oy o HJ defddedf Uy MSCdn Mots2Mmlse Mejur d L OsdMmw
OB tstc©® f OteOd3j stetso. [ BN d2 Y sSHAtH C ftotse dzj 3
9 BOCddlssls| drtedSj M dhMisd LsoO0ddjd ¥ikdsyd:c
CZzOMMO toOMhdslste] d dzp o EOB sSED8 8 ; [ 7 7 d3gRPa) o d Y
{Btgld07; zd@pticezgw2009; zdB3j dzidbdycHdj HiBOJ
fdzj vk h jj SftjHjdjddj: c¢ljShksttsd §OO0dk]st
ZOL " 9 Ols! Zf stcw H sy  dedzr 2 dzOB stc  toc O dzdsy sy dztay,
qRjshdn ©OLd j jHdddyr dJLBjtejddw), Ctltter:
WkedSydd § OtOdkjlstedL Oydd f§smstesdls! twOmMftjHj dj
5B &ZOMId HAY ©jihjddY §tvhrs? ¢ sodwdsdnsddsRo yi.
1 OO sty af fMiskf Olk! CO0C c¢jis¥dLdyujmMSd L dzO
MejH' (Bsh dshls! d {djChkosf s sHdsnis! fMdsj s
bedr dz0C detsdz® d dzOf eO@o dzj dzdj fMlstbkSlsbkiody o dzC
BOIJ BOIdUd MEdd oj dzd ydldaels § 6§ tstz¥ W d 1§ deglatizl  ff s dz] «
Y stedkO  d ©OL &Bj & tsdzj ydz - SHdSMe WL dF ¢ )
OffesSMdidieky h . WkdSyd2 d Is.
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RHjY §O©0Odi)siedL Oydd ¢jstdjCledyuiMSds ©oOL
fSHOBSHO § ddidsjteftcjlsOldid€ dH ®dzde FsS O&, Ctestatisate) Lt
BjlstsH] §O0djlssyds? ddhasjtiftjsoydd ®Edsyjnset
B Cstshts (SHSBEOR] kjstjldujMSky SCtdoky
bmss2ydotsj tjhjddj [vdhtdtse d Hts., 1983].

] tcOBtsls] [ BBPISte[cfig, o ,1 97 SildflAc 0 SHW IsTqw  f tod C
DtOLjLBs H&ZW LOHOYd [ uv. r dzv  teOfmMyj O f Od
ftedd3j erf GJtstdzf ChtedudmMédna MtejH Hdv MdBdists
GtcOB jdzg, EkfMmlsizy d MbtesWlils 1 IsGdiszizs?] sWhdidy s Hig s

Il MOk j [ 10Ot]j dytsse, 2005] tOMmMmMdzOIstcd o Ot Is
Hdzv € dzOMmfadd) fCtdzjfrpdy ypdelis = d3tsH j dzj 2 Mmtej H toOL dzd ydats 2
OHOfIsdodz § Mmnrd d3f f OtcOdRj stedL Oydd, CtsdzyJ dals toc
ftojH g dzZ) HiZj 8" & ¢jtst dzj Slstedyj MSdn  Odzs 30 dzg 2
f zOo dz' | , IsO¢ d tOLter odg | tcOMY toj H j dzj ded W 1
otsL sy detsls! HsHBBWKO fOLOR] stetso  detstedgOdz! daets?2 d

It slott? EdkOoj HdMMjtlsOydsddzs? ty@Etsls’ ¢

BsH | et dis 2 L OHOYd o ©OREOr YOOt KB L
Ge o P aMamdSplide

R dzls j toff 5dzv yd ts dabidz gzC fpdf qzO 2 dz

] ftesyd M udfmdzj dedesets 6" jdedv oV i3ts2
CitsdzteduimMSd LdzOyddr = tBi jCBtsd), Isd Oms® dzdg'dzf - o
dzj sBrsHd®Bs MfsjClsdese Ols! O MmEkh j Mmise j dzdets
[Mdzso dz" i3 Bj stsHisd Of ftetsC MddBOYdd Mmdztsy dzr 7 W Iz dz€
IsOB dzd ydzr d3d L dzOyJ dedw 3, wo dzv ¢ Isfqw d3Yj lsdg® Yy d 2f dzlsli
G eWdLduimMedr ftoddsyjddvns HOdd 2 foHhtH dinf
COL&Jyde 7 CcijsdscdujmSéds B jCktse (Mmdsje,
Ldzj CShtetsfteso sH dzgsfisd o dgzlsted Mdztsj o . 1ted L Is
ddzls j tef sdzv ydtsdzdz' & i zOM dzt€e0 Y jiAj s o fj saizz@Higz | B @ O
dMMArtHd 7 HOdgdg' n. 1 dLEZOdZ dets 1 Ists ftetswWodzv jlsfmw
Hiczedrn ®MtsB ] dedesMisj 2 ddzlsj etf sdzdtskze h dr SCtdoer =,
sftstedyr 7 kyjS. [sBdl! MY §tOo ddzvdasclse jfdshryjHd
UdMzO ftsted 7 bsyj$ ddsjtftsdyydd, BHRZOCE d
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BZj HsMsOsS Oftedttedats? gl stedsOYqq. 1 L Istsdg Tzt
Bsdslssdade & ff £O2 dgse, ©BiMEjudoOshdn bkffdse
ssyg Odma, 1970], Cobktster2 hdesSs §woddjdy,jlsn
OffesSMdBOYydd Stede'n d §sojendsmisj2 [soOfEe

]l t©OBtslsy [ soOmBe, 2006 Slsd3d yoJ lsmw, ylbs s
s HdMCtejlsdzr @3 HOdzdzr d@3 Istej Blzj Is tc@@zakzdizd  WB ' d341ds@
Citdii stedud MSdJ Mo s2Mlse © dMmn tsHdz" R H Odzdz" n ,
or fzC dzsfmils! , d2Odzdyd] ftwdsdddj2dr = d § dzsMmsd
Of ftesC Md BOYdd My dzO2dzORBd dzj o9MiGHO HOEIS EHT
1 OH BB stetsj dzgdw s HdMCtejlsde &3 HOdzdz" d3 Ctcdoar A
MsRtOdzj dzgdj o5 of Hjdzj dgder 7 G jtdsjlstedyuj MSde S OLOC
LOHOYJ? dLBejtdibtedui Mis?2 Of § teisik dgigaPwy d d3j I§ ¢
tej N jdedw 1 Ists?2 1WOHOgPY okt O dL 6 j sd3j Isted
M izO2 dzO i3 . rdzv fsdzeyj ddwy dzj sBratsHdd3' = 6§ B3
Ctcdots?2 ddzd Yo jtrndesisd o MstckSCIkztck MY zO2 dzO
0 f OtlcOd3j Ister Ctsdzlstetsdzw W tstc dfd Y JiptfddrO 21disod = vtfo @ tek@dglidL
HsBdIls! v ©ktseéts, Ylstse ' Ctcdo OV {ftso jton detsfyls dz
MsrtcOdvw ftod 1 Istsd3 dzzy dzgzs¥ G dzOHCtsfyls! . 1 O 1 Ist
L Oted Ctsd3j dzHts9 O h d § fnj B W Ctsdemlstcz€ ydd, co¢
cdf jteBtsdzd yj mM<dj, fjto] &3 dedetse s ff stew HC O, fl HEt
sBtBN jdeder 7 M dzO2 dztso . vsO0Cdj MY dzO2 dzr ftsL o tsdz
fMisOdzH Otelsdz” d3 S k2B dud MS d-dgd dglf 2B Azts df dzle | ey Ashpisv oty
CteOW d ¢ BB N | dadesg sz MizfoP@EZO H Bz dEtsy dzts B dz
Jdzs j tf sdzv ydsdedgs e s S kBdyuj MSsets MY O &zO®, B
oL By de B3 YswwHSCsd ftodBdzdyjddy d o sts X J
Mots2Mlso ® dMmratHd n HOdzdz" m. v j tstej Is doyJ MiS dils tc tdzdav
Wstedd' , oMjcCHO deyds BiMmfjudk' kOS] SOy Mk
CO¢ tslsdzd yojls 1. RrR. so0OmMBse , ftetsBdzj 30 Mtsmissdls
o' Bt fOORjsteso Cdalstetsdzy W tsted3' .

Il HdMMmjtelsOydsdedets? tcOB tislojOIsY to jfHdr@ e AjLls v s o
Akima, 1970] ftod HBsHj ddtese Odedd tOL dzd ydz' 7 M tek
cOLtejLtses. [MtsBtsy LdzOyddedd +Isd dBwBilssH™ ftedsSB
LOHOY 9 ®©OREOR LOHOdMESes § OttOR) Bipdist o O dzdzsic
Mz YO, dzj oL sy des S tsdalstcsdzdtctseo Ols! s j HJ dzad §
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LIss 90)des fHted g jdedd BWOISHZS?2 L OHOYd + dzj
dMfsdz’ L soOdedj 3 tsflsddBzdL Oydesdedz = ddzd Of ftetsC
[ z d d3j dzf B tf tgizj2609].

b ftesCMddzOydtsdedz § YSHARBHT 9o 6JtW¥dLC

] Bdets ¢ sy d mdzj dzdzr = tcOB tSlsOn l .. HlstcOn tso |
o totsfyr , MowLOdadzr | f ftsfistetsj dadj &3 dzddaj 2 dz" =
tejhjddd LOHOY ctOoaddiilstedd, dpoc dAfIsAsBB] IsHels(tE/O Ats
1 tsH jets twkCsotsHMmMlsotsdy OLOBBISOdZ yjdzr@ 2 twH
ftodBdzd ¥ J dede’ 7 tej M j dzd 2 fmMdMmlsj d3 dzd dzj 2 dz" = O dz¢
[ tlstcORtse, wlstcOn o, 1999] .

1. R. dtetsdzso I s fo] Hdsy | dts dMfsd L so O
wOodij lstedujMSdn fodj?2 LCodoOdzj delsder 5 fj s
[ btosdeso, 1990]. [GSH ks Odd) fusisHdls

dMmlstsydzed ¢ 59 fn Wd<Mmdtetse Odedz” o3qd it Isted yd M¢ «
SeteOdzd udis! mv Isd ¢ & duyf B W Fdzj-ddejok sd Ld HEdE B
Hd Of OL fsdz dr JjdL sz @ed v, sistcOls dzlz ® LOHOYk o
bfftesSMd BOYd sdzdzOW S sdzmlstezE ydw MmMlstesdlsmw  SO¢
wdLrduimSdid ~OwOSCIjwdmisdsOoRd JOkOwRHT & SE
sB EZMdzts o dzj dzdzts 2 gf ¢v. ] COoOyd mlsa j 1 dzj d3j dzls Oted
ftetsfils ts2 W tsto dr (hOte, I s dz$ d 20 ddis 3Pt patzj o W Wsj
sftcjHjdws lsfw fy f sdtsh 1 s 9" ff sdzdzj dzd W MtecOo
or udMmdzdlsj dz' dz' = GHEpEOUGEW, BIUdddL Jeizjlshv o
smdsodzr = yYydedzse or ydmdzy dzd?2 fted tjih ijdedd af ¢t
tojh jdedj dRdesednr HwOCIdyj MSdMN=k@®A;aL,2,8. 8dzgdh 52 t
Bisdzj j .

[ . d°. (HOdzts ) [ r HOdzts 0 2005 Is o H OWLE J M
ftoedBdzdy j dzdzr = B ssHtse tjh jdzdw fHtewdyr m { dzj Ciste
dzd dzj 2 dz" n d dzj dzd dzj 2 dz' - ddzls j e teOdz dz' A of f t
CoOLdOOEdIsdyj MSdj ftedBdzdy j dedw) . ] H O dzdzts d3
sdztso Odadats | d yde@ € € 20z0 ipif f to suSEefdgE® y dsd ftic.j dzj Btej ¥ d
Odes BOdz! des s § sdzj o dgkzlsted dzj sSHdStesH dsMIsd
LOBj dz0@ toj h j dad W f sdzdzsects ddglsjctcOdz dgsets kZtcO:¢
oL BsYy d2Z0 Istsdz' ¢85 9 MdzEyoOj MzOBtets CBdzlstcOMis O
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]l OB sIsj [ojlstse d H6. , 1982] ftcj HdZOGO] Is
fsSHRtSH © tjh jdedd tsBtcOlsdafR d3jLtaHdENRd. (RefdGBdAE IS2C
Of f tetsC fd dpistg Hf jjlsibply dg j Rulzstcd® o YOMlslsdats?2 tsB dzZOM
fsdmMCO ¢t WWdyd j=idifods Ony@dsdsi2ts 20 Stz istc 2 ¢ yd d H
oO0tkdOyd Bzl ots otej d3j dzdzts?2 tsB dzOfyilsd .

1 J2LBdede’ § Mlsd

1d2tetsdgdz” §j Mmjlsd (1 8#) dzdh jdgr gdesecdr dzj Hisfyls
B IsBHOA, yYylsts HJZzOjIs fteddsj dzj dzgdj 18 Hd&Y twjhjd
[ zdd3d dzjHeted y PRRUGOD 1 ;2001] . 1 BHEtsBdzr 2 tSBL St MY ts
BkJ ssHtse { toj H MiSS@altajldmgett tc2O®BAsIs]j, [o S Blststets? B M
ftedd3j tef dMftsdz! L s Odedw dgjQtetsMilsj2 Hdzv tejh j dad
d 2MB3d ud ME et BOI jjwhl@dzO fisjfifaini y~d ooChplsdlzif d& sted L s
CazommdW¥ dS Ooydwy, MeOlsdeteOW dyj Mcow, WOoydodz dzC
COteslsOydz" = SCtedor n.

RMSC EMMmilse j dadz" J dzj 2 tots dadz" J mMdlsd (o HOdz dzj
ftoj HMIsOQoadzw e s MmMsets?2 MdMmilsj d3r tetsifit & dzior kg Mmdiz Is .
1 dzj o3 delstso dzp PR s O EHH H " 2 dL Cslstster n d di3d Is
SlsH jdz2 des?2 Cdzjs€d yd detseo j yi MEBets dsL 6 O. W
s O¢ d &3d dn W IzdzH Od3j dzls ©Odz! dz" o3 Mo 2 Mise O3], ¢
d dzW tstc d3@aj ofizff,dzj 2 dztsfls ' O OSYJ My smtse dzsMmls! ¢
tsB &z yQis® frpvr Bitslic@ dDifidda| dgj tetso, O L Olsjd3 § sdzkyOls+ ¢t
2O GMmdse Oddd dase "™ n HOdzdz" =, Cslstster jf Halgs affgls t
90y dzgi 2h dn fcOC Isd dzf B Uaf 2 tc ts tiztizy Bzts i) gnv UsQ dets fn
Of ftetsS Md BBOYJ tsdzdz’ dsdO ¢ ) off 4R fridBotedBgdis © Ols § dzd dzj 2 6 ts
9" ydmdzwils! dzddzj 2dzr § d dzj dzddzj 2dzr § WEZdS ydd fBSHC
Mzfjefsddyddt ydd s Y indgedeY. dzO0 BeteOdd yd d
fesdtsHddi' » Y JteOyd tzj d tctydgdelyde ts i blairidreasjine i O dz! dz’
Oof §f tets € ) d d30CmMsdERCH;dn Wz dz€ ydtsdzOdz' dzCybenkgL @I8% fnd d3ts

I SEB@dE. , 1998] o LOHOUOR ©OMYsL &ZOo Odzd® 1B 6
5Oy ftod tojhj i dgdi@sd = LCOHOY &Olj BOL
[} Oo dA8%],. )} tod dzjdtetsmjljotd §sHRGH] dajdL o]l

fojHmsOody jlsiw o odHj OfftssmdrOydsddsts?
dzj S tej Hj dzj deder B CBLWWdudj dsOdkd, Cljsdedy o
Bj2tetsmjlsd dO | sOdsdd ' §Edmk tcdidkqj @d <o - &
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ted M j ded W Msslse jIsMise s h dA ftow d3" - LOHOY ( tsB|
fsistotsj dzdetsd s sOCdds tsB tecOL tsdrdalsdgt@tftetryjalsoff sty
SBiOlds?2 L OHOY] ZaRydgds e zdEH d ds B Mt
ontSHdz 7 HOdgdz = .

stdeyj flskzOdz dr j tshdatsds’ n dittedthkidiz ded e d 1 @ j M J
OdzOdzd L O, sBtOBBISCd d dqdzsjtftejlsOydd cJsi¥idlL
[Raiche1991] . 1 jteoar j tojL kzdz IsOIslsj A torfdly dag jozd jv dzdfizj 21
L OHOY [ v ( d dzoQ dedy dr) [ dzd ftoj HMlsOo dzj dz
[ & d YBf 199, Shimelevitch Obornevp , 199817 . l 1Isdn tOBTBIsC
Ylsts -dgjdssHr ddzo jteipdd WWjCIlsdoader o MmMdzkyoj dzji s
¢J BlsdzdYyJj Méitsets OLELGJLO (fSsWHCO 10), CGEHO
PLCtsets disH | dz desets € dzO Mm@ dzotg @afriefjdL 5B j dzQjrIsi s tc ks
ftcdodzj COIsjdz dzr &3 Hdzw N jdedwW BBtOIdz » L OHOY
tcOfmh qtoj dzgd v 5B dzOdRjsls(ts Hf Qe JdB) dAf didf Y O2 dBdese s Otc O A3,
tcOBBIST © BBdzZjJ hdqest¢drn tjOd dz » CEZOMMOR Mmte
wWodzw jlsipw Mmdzj Himlsedj d3 bsets, vyt ftd O9lstsdzts d3dzat
sBiMfiydo Ot ls aetslstsar a tolj P fpdzd? mOasquzr - 1 Q B @i
fsHIso jte HOJIs tsfrls ftedd3d dzj dedwvw dzgj 2tetsdzde = M Isd
BOIj BOIJSd [ mO2 ¢ ( dg, 2006] , dzj Qtesmjlsjor j d3
cOL o jlsodzj dzdzr | o' ydmdzdlsj dzv dz" § MmdMmlsfzdz L O @nytz
zO f sfmdzj Hise Olsj dz' detsMis! BldatsMdlsj dz' dets f tetsmisr =
M fsdiish 1 6 dzgj 2tetsdzde" = MJlsg 2.

1dtetsMmilsjor j bijndtdatsedd d&Bscekzls §toddj dzv s
dddzd 3dL Oydd dzjoewiL Cd, sO¢ d Hdv L Odjsf) s i3tgY
sBtOlsdats?2 L OoadMmddssmisd klsjd3 sBlkzyj dzdw dzj 2 tots dzad

} Jteor 2 f SHAtSH tc O fn M 3O ts i @ ¢ O dzint , 9[ G J[ted ¢
| steB O jedpfdsfdip0] , GHJ dgj 2tetdede’ 4 Mild dmf sd
ftow 32 o M tewy j dzdats? L OlsO Uiy $o0 otey© Holgfefj delsoigliztsigi o,
dzj @V L Cd.5 SltOBEig® MC d§ dzdz2glordtelzj s 4§ tod B3j dzaj dzd J
sBEZyj dzdzOv dzgj 2 tesdzdzOW Mjls! dgj f sMmtej HMise j dedats o
s dLd3Jtejdedzr 3 ftedL dzOS OB. } tod d3j deddldsyr dz! ffizistec o 2
fsSHaBH ©OMMdzOIstcd® @dgndz] OPIs se)O.d836) tod Ot 3d MY ts dz
olssticte s YSHAaBHOY PR MsOEESdEO [LBO®BHzi1999] d3j dzj
JHAEZOCEE o 1 Isdr ©Oddzdr t©OBBISOR B" &ZO s OL OdzO
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fjlsj2 HAv cjtldjChtdyjmnNSdr ©OLELjLss f &GO
HidkOjls HBMlsOsyds kLSdd $&ofMff tOmMhdEOlstdo O
BjlsSHT SBEROHOS GYHEHE (ojddkh jhmise §jtejH Is
ftoj digzh j Mo | cHO& dadipls' , o' SOV MCsEishls:
BitsctsCteOlbdtsets ftoddj dj ddy, f§oLotdvjls fteddj:
qazls j ef tej sOydd BOC dzd s sls j dzdzlzted g S d 7 H O dzdz'
L dzj Clstes 3O @ dzd Is dz' = f OLOdi] sss ] Hr o t
[z d &34 dzid# 62003.

vugd3 dzf  Bjdeid dMmfsd LtseOdzdd dzjtsMmilsioe
Bdzse s OtOd3d Isted yd MS d - tcOLtcj L 59 mMsyf tew 3 § dats
Mo w L Odedz’ d3qd fn Bisdz h 52 tcOL d3j tedztsls+ & 9 n SH dz
Sftej HJ dzW § 3" ~Nof QUHBYBPIOBEBE -~ wWOMYt) HJdzjddj (1
(2D) Mz yovw d@sydls MshisOo dzv s dz MEsdzr €5 MBsls
L dzj Clstets i3OG dzd Bliglz ~dzj M BSeg? C s Isr vy d dzd Hi Mwisg
tcOMmMmdissiste ] dzd dztsor § f BHARSHT ¢ tej Mhyjlsded s W ofdgw j BB
dzj f sftcj HMiIso j dedz" IS Istc O[L o s @ 3 tc®te. ., RO HM:;, , [ &
Dolenkoetal., 2009].

1 4dBBj IssHT © BBOIsSdzZ = LOHOYOr &BOIsj BBOIs

] MmkOls! j [1Oodsa, 1994] ©OmMMdslstj O d&jls
fjtemjfltetsdq daivzy SwEOlsdas? St WWdydy dalsdats? L ¢
) sMlsOdzso €O L OHOY] MosHdd&OM! € st Hjdjdeg
(f OOk ste®) §jtojdsMO o LOHOdd & f§&jHjkOR
L zOUj dedv o8 Isj B j eOkzter o daff®Egls tf s lsdgtOdigindzls 7j dz
] HOdks? OBtk §sCO0LO0dRO fwddydfdod dov oL
BjbsHsd WkdSydd djmMSosd SdR §jtj djddy = (6
WdCMmdetse Odzgdzgs 2 5B dZOMiIsd 20 fteddsjtej tejh j dzgw
sttt SHdsmlsd .

] tOBGlsj [[Bddts, 2002] i edds]HsEsoH@{R(M  H d
tejh jdedw BOIsd = LOHOY M jSbtesMCtsfdd. [ Mmdas:
W stz dzdtetse Odzdj BjlssHdUjMSs?2 §smsOodsesd LG
EftcOo dzv j 0TS ssOdzdtf j ted Bj dzls ©" , " t5ls BsH j dzd "
dn Mmet2flse d eBdkOMid fwddjdjddy. ItwdojH]jd
SBtOld R LOHOY BfkdyujmMSs?2 MijSkttsmCsy dd.
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l1tcj HdZOGO] BBOVY BjIssHJECO 99 jHJ ded W hddtse o
fseifls j dz! des o dzdw jIs dzO@ Istsydesmils: tjh jdzdw BKO
dzO R H, sBiMfiuydoOrls or MsCkz¢ EmMists?2 ydoe tsfls
gL d&3j dzgj dzds8 f OtcOd3j Istetso  dEtsH j dzd. 1 Oddzzyh dj toj L &
Otcr dilsj Clskzte ff RADL2OdA] flyvtdy drfifipids? dzr 2 § j tefpj f Istcts dz"

} tod d3d dzj 2mfgif jdisid 2 fted ddasitefte sOydd to
CisWdLdyuimMSdn HOdd R

lteddzd dgj dzd i dgj 2tetsmilsjots?2 Isjrndasdzsedd Hdzv
otf jtcor j twOMimMdsOlstcdo Ojlsmw o w©WOBtls] ¢. dOZYO |
sBLitesd WddtshsWdd (fts Mdzso Oy ©OoalststcO) to (
cOMmMf sL dz0o Odzd v -adamOL Be APRern recognition)
sBteOBBISSCd d ddeojtemdd eisWdLdudimMédras HOdzdz - .
mMsmistsw dzd v  dzd eteftsimjdzQ o SBIs Is gits d3j dzls . 10 ftetsflsr
st dMMOdad § sfdzets o dzr - L OH Oy, Mo ts2 Mise j dzdzr - dzg 2
cisd¥dLdujMS oV LOEOUssoE®@nfdkslstej 2 L OnHOoyd ¢
f OlcOdzj steso HtosegdesL O, Wddz' ste®yYdfiaff C Q¢ s ¥ g dgd Is®
CiWdLrduyud M2 ddaW sted3Oydd . J tcOB sl j tc O d3ts
Otcrndlsj Clskzter : fjtemiflstesdz (t L J BB dZOI s Q) , f
OmMmMsydOlsdo dzOvw fORwWIs! (msfWddzhnO) d Ht.  OMmMm
skyjddw HOddz = odHte Mmjlj2. 1 LOCd® yjddd ¢
or ydmdzdlsj dz' dats 2 Bsh dtsflsd Mo toj d3j dede’ = ¢ tsdzff ¢
ud mdzj dedzts G ts BsH j dzd tetso Odzed W H dzw sy dz Btsdz! b
f Otc Odzdzj dz' dzts 2 tcOB tslsT dz' e MW yjHgdzgmdz Bz J tcC
or ydmdzj dzad v ) . [dz2 MlsBOadls dgj MEtsdz €5 L dzgOyddzr =
dmMf tsdz! L 59 Ols! dzO¢C s dzj dadz" J BN dtodz | ftojHT
ddzs jtef tej sOydnsdadz" = L OHOY M detser d3d H Odzds o3,
dfmf se dz@h d L dzOdzdw o desots2 Mmdlkkzoydd, ¢0OC sy
HOdzdz" = © BOMNddedz" | ~rtOdzddzdh O ddeW sted3OyYydd, or
HOjIs ftotsedetsLt, Yt dzgjtetsmilsjoOw f§ OtcOHdGE BO
tcj OdzdL Oydd 1+ Isdr ftesyjHEt.

| fsMmdzjHkshdj ctHr foweddsh' B ddasdtad?
HdzWw tejh jdedw tOLdzdyde" = LOHOY tBteOB®IsSd ¢ jtsWd
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) Md2Md3d ¢ J dzj 2tetsfyj Isd dmf sdz! L 2% Ismw , dzO0
ofmlskzf dzj dzd2 [ McCor mack et a20.6,0j %9 3 ]d.MY s dzu Ust
HOdzdzts?2 yJdzd ddzlsj tcOCIsdodes § tsHGEtSIsse dzj dzdzr 2 Is
MBLHOjIs jets fted OdzOdzdL j IsteOfmfm (11 IstcOMmMMm ¢t
fJjteor m oMmlskfdzj dzgd?2 dO wHdMmfdzi . Oy BsBHPISH O
Bl jdi3ssd3 3000 -7 4000 L dzOyg dzd 2, GHJ 1 Ml
steOfmMMmr, O 0 tBtL BOYOjIs o Q) dzetd@sdddy dgtBjP. E ) v ta]jft
fsHMIstcOdo O Bz * ftsdz L 59 Olsj dzj &3 H dzd dzlz h e 0O
slsBtcOMr 9 Oded jal ABOUAS =W HOJ Ihds] dzlstseo . 1 5 EdisdzyOdzd ©
dzfj o C dz¢ yoslsmw o wBRZYjJjddj, (¢0O0 tShdBtO M~ tSH
HEBOo dzwe Isfqpw fsdz LsoOIsjdzjdz. I My §d¢d fitear n
shdzseo detsets BOC Md iz BO Jdzdg df s zIOH ©F b5 P Istslsds 3y
9JSbtstesds (1, 0), O jfmdzd §d¢d Tswedvws lsmw 51
sSBKOL B dzj 2tetsMmi Is! By il ftejHjdvis! BOS Md B3O
ftod HOzSY | dzdz" - Mi2Mddyi M dn stcOMMO=R .Is tc QYfipfis ts d3
HsMisdeOdzs 98 % Istsydesmisd s MteOo dzgj ded s ) tolkzydat
ots otejd3jdzd HEBsMIsdeOjlsmMw fted tsBteOBEISEC ) 3D HO

] wseBhdods? GodscwOWdd (s Mj2MBsLoOL o H !
fedosndlsimy fddjte dhfsd L aofOdmed dajdvs & fiisls
Zdlsdseduj MSdn COowls 5 OSkkzOd dr &5 2 M
fejHo Otedlsj dz dgscts SBlYjddY 5 o&sHjd d & fddk

Il yjdzs?2 Mmjtedd OBl [ jijkttses, 1 dS¢dlsddz 19¢
libtese d Ht. ,d 2(0tdj0H dzsQ g lsids ted®sH W d yd tets o @ dzdz" 2
Mtej Hdzd m , Cslstster 2 sBjMfjydeOjls tOLBJ  ded § ]
OlstcdB zIstse zO BHSteSH " J sBdzOMIsd M bkEydlstsd
LOHOdzdzse s yYydmdzO ¢ dzOmmtse d h  SyjdEcdsRoy § @
b Z2Odzse d ydzOw B lssHde O dmMftsd LEzjlksmy o MOBEH
Mdlj?2 stattdg 20 d wihOjls LOHOYk ¢ d&zOoMmMMd¥W¥ d¢ O
cOMmMf sL-z@OPHRIY Jydteso Ols! ©BOL" BjL dLojMmlsdase
Euydlsj dzvw e .

| ek y0O,] seBkuyjddd BjL bydlsjd' dj2eshjls:
MOBssEe0ddL s §sMejHmlsesd dzOMses2¢d Mot
Mstesdlsmy KkOCOW WsttdkO 14, CoseOw dOdddkyh
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nOteOCIsjtedMmisd ¢ d tafd dig etc'OLdzf] , BiLXOHAsS Y ff dedz” i3 o BB IZ
ftosyj M OdOdzseduyddz LOHOY] ¢ dzOfmsjtedL Oydd d
sBlkzyj ddw dO 1 sO0Odsddzr 7 ftedd3j cOn. [ OdzdzOW L OH
ciwdrduimMis? Jda stedzOydd 12fd3. , dzOfteddit, [
lteddsj e dMysdz! L 8o Odedj dgj 2t6tsMjlsj?2 sBntsdzj dz
fted dzOMlstets?2 ¢y tBbkYyjddw dzO + IsOdztsdzdz = d3j Mist
Codstf dzj CMMde" = e jsWdLdyj mMSdr HOdzdz =, ftedotsH(dI
g dyx1L0] . s O¢ toctf dcd@id I diFtsj YOtwlsr d tOLtejL"
odLEZOd dsets MsftsmMisOo dzj dzdw COtls d ©OLEKGJL B,
BjlssHO®R]. 1 jtejH BBEZYjddjd d dOMbts2Sts?2 MO
SYdHOJ Bsy udfMmdzs ¢jsdzscdyud MElHESB@EL ¢ Gisfisdd dyd st
IS dzOMmMlsj teORd ( ¢ dZOMMORBI) . 1 sy M dOMstets2 ¢ d d
¢ 90! qtesoa Odzgd® yYydimdzO ¢ dzOMlsjtetso d OdzOdzdL &z
or wodzjdzgdw dzOdBtsdzj j dJdeW stced3dOIsdo des?2 G j sdzsedyJ f

J Yt figlzly 2 ted HOC Yydd Ewpiipd QpmMcttess M 2 M
[ 1 5¢Qdzde®,d U)BB 6] oded BOdedj bkHj dzj das tOL dzd ydz'
Ctsdzd yj flso j dedets? dezlsjeftejlsOydd LOYTdMj2 GOy,
BjWljcOLBo" n LOdYj2] o6l moss fdgdsiy djsd ©eapd

[JHEZO dL thdtsedz = LOHOY SOttslsOy0 mMMmistsdls
ftoesrntSHdB 7 MCoOYyddes?2 f StetsH. | tOBtslsy [ Wi ence
sdfoO fjtmjfltesd d Odetstedlsd BPE defdp®O] B GH ¢ J
HJ OG tc OdBBRBO A BsCsofse s COtetslsOy O. [ detsy J Miso s
ZzOB stcOlsstedz" = L Bjtej dzgd?2 dzO € j tedzOr sls tsHdzs2
Wistcdsd tots o O dzts iy gL HOdzdzr = d1L Cjtodetse tcOL dz" n
[ OCt0) . wjlsmiswmwdddd of tijHMSC OL' 0 Ols! 1 tetsdzd yO
fetsyj dasdets? ksydesfmls: s, ylsts Mmkh jilse j dedets Eltsy
Bdztsy j Miso j dedats 2 dzj dzd dzj 2 dzts?2 tej ctej fidd.

1 Of tod d3j to, My j ydodzd misr 1} v "sOLOdz 6§ W
dmS EMmMmise j dzdz" n Is 2} 2 8 etzdz'tcO M 5L dzOo Odzd W  dz W Is § dats
i dzy Sk eis¥idLduimédn d citndBduimséda
tfdLEd sOIsT dn dimMmdzj H 59 Odzd 2 fsCOLr 808 ls, y
f4temjfltetsdz M) tSHdddz MSte" Isr d3  Midrtsyj dgf jts B thiflf I Quaddz
LOHOYd M ojtotsWisdetsfls: 86 Btsdzij 98% (fteslsde 54
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CisWdLdS ) o) lshsls @lsy] ddajABase s 0dOddL 0 ) § sd¢
WldS yd2) .

I flOl: j [10OCddds 2005] ©OMMEOEds O Isfn
Cits¥dLdSd f; fodktshis djetsdd 3 6dhsjd 0
fMCo Oy d dz ] o' Hj jsdaz & ls seds@flssafH j dsd W d S Oyd
Csdzdzj Csstetso (9o BHESdZOMr h j dzdzr § , dzj Wisj o SH tsdzOf
SftejHjdjdd] StdkdjSksthGdr dfs sRibdsd] tod & tofdss £¢
CL WWdydjdzsO fstedmsshisd.

] tcOBtslsj [ Benaouda, et al ., 1999] dmt tsc
ted M j ded W LOHOYd SdazommdW¥dseoydd, 0 dd3j dedets s
MowL Odedz" = M oL B de" dzd dzj Wislj ¢ Qs @Hzts jhdz'fdgdj H tiz!
RBdesc sMiskzf j dz2yOlsOw MmMdMmlsj BO ddelsj tef tej sOydd, s M

COslkOyd 7 Ctwdor &, pr BSl6] HefMssoe jtedr &
COMMdW S Olsste® Hdv EkyOMmlsCse, cHJj BT d& of f
RMY Sdz' L SoBe@fpdzs? &zOw fMjls! f 15 entsHOKG, 15
9T TBHOMBY, Cobtt'j GiejHjdvdd fdjHkshdj s

sBdhtsBZEtso okdzC Odzd yd MSdr ftstetsH, BBAEEBEt Ot.E
[ BEYJ dzdzOW dzj 2 s Is ' SOz O vIs Hiysdzt8ipI86. ¢ toj H

] tcOB SIS § [ Pear son, et al ., 1990] dmy sc
CdzommdW d¢ O0ydd O dzts &3O dzd 2 9 J ton dzj 2 d o dzlz Is to | dac
1 jdemddzt o 0dzedd. 1 0 ontsH dRBesetshds2 dsdkkz jteij fl
M dL d3j 6§ tedglf B dzZs OB d ©OL dzd Ydz" B IS OdemW 5 t6 3
CstedL sdzls Odz! dzts @ ts GteOHdj dzlstso BOG dzd Is dzts ¢ ts f t
mMddalsj sdyd MSda &BsHj dzv 7, o Cdzg yoOs hdrn t©OL dzstsB to
BiBdz " tsd3 dzOB Bty dL d3d to dzdpro O dzdf Ptc @ BPp IOdAse . 8 5 (%60 fif”
MtczCIsztedzr = { dzj o3J dzlste® fip@dzlf Sozg o MSE d~ 9 6 @dzdz’ - .

tdhjdedj tBtOIlsdets?2 L OHOYd ctcOQoaddsjIstedd Hdzw
dMf sdz’ L 59 Oded j d@3 BB EYJ dzdzets ¢ s 5 dz@dzts df ts§ d2E OdSE S 9
[Taylor, Vasco, 199 ] . ClOdztsdzde” § ftodd3j tof Br dzd f tsftotsy
BisHjdd, oCds yoOsh j2 WkdHOM dals, fdzsy j dadzr 2
fjtejSter Isr 2 skdsy jddv®kd M §stesHOdBd dzdL St
HdgMStjlbdL detse Ody MjlsCs?2 dL 18] dadar®ds! 1€k
fco jterdesMisd ©OLHjdEZO © COYHB2 wyj2€¢j. [ dzgtsy
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2O hmdsej o O’ Jqtetseo OdzgdW ¢ dzzs d dz 9 COYHt2 W
kwyjiflsd Hdv fMizyo2 ds? &sHjdd. [BEyj ddow
cdzze ddzz + Sy jtod B3] dels Odz! dz" &3 H Odgdzr d©3 ) dzj B sdz! h
g 2ed.

| tOsusjcdj §, DMMIEOIStedo Ojlsfw s dzj GO kM
fddalsjlsduj MSdn C Otetsls Oy dz' A HfgOGtLO&E o & |
qazH S ydsdzdetsj € Otetsls Oy dzfs s dzief st OB@dR) )s t zQ j fsdEzs
dzj 2tetsfmjlsjor A sjodesdzse d 2 . I " S sYyofis s dzts
dL s OteOdi3d stedud ME s L tsdzrcdfte tsch iPigatiij H tstp tOdialf X dz" g Jsth
dzO ¢ dztslztditic O 9 dzj dzdz" = MG o( @yidedt dd dfulg dn € ISE & d Mfigdzy H S o
stedL sdzls Odz! dzr - s5¢C s5dzyOded WV A MeC o ON dcdzc tc © dgapdizts
Odze sted s di3d ugshezp €y @ oz BsH| zGte®g Oded 2 sdzd g p BE
qdzs j e toj sOydd d odL B @il @R dac 50 dzdzj & Is &1 g & dzo

[ OMd3Otede O MY  Istej GO AAQYHALHOY § ) O™ W d - '
f OtcOd3j stcOdBd M o Oy ddz ) : HJOf OL sdz CSOYHBGEB {(
ke Oted W dsd yd MSd tcOo detsd3j te dats, Csdzdyj Mo s kL d
dzj 2tetsdzs0d P2 M jids YO OeFiAsted yj S OW oW GZOMs oL OH O
1000. [lsdesdIlsj dz dzgOW tsh dBCO dzaj fHtjoarhoOjls 1
ftowdBts?2 LOHOYd IRsR) BCOLOdMwY Bf Mistej j B Ydat

l ttOBBIsy dzgj dtetsdzdz § MdIsd Htedd3j dgwe Isfmw wHdzw
dHy dzZsdWdSOydd IsHdas@dBaz § § d@mistse ) . l dzgz Isted !
COtetslsOydz" » HJOCtORBB kftcj HdgWw 8 Isfw d c¢Mmtej H dz]
f zOfis k. HYyj ZO0ted?2 HOd dzj2hj2 cisWdLdujmst
fsHmyjlsder 7 OO Istetsa o L dzOyd € jlsdiztsdgtis  fif ldcjtstfyj
9T HJ dzj ded W f zOMmisso . t OMMdizOlstcd o O4 Ismw Ho zd3j to
¢ o O ddzdzts 2 sB d&zOMmis d, CslststcOW ten)j datfpllstdAz | Is fiyf
yddzd dzH toff dgs Dz Mtej H 2. 1 jtcoOw dMmftsdz Lz smw
plssBOY L PH@UY s fMbkh jilse j dedzg” & L dzOyj ded 2 .

Il fsdzdzj 20 Htetse jtcC O tOBBIT ftetsyjHEkZte dzO My
otsmMmMisOdetse dzj degdWw dMmisddede’ = §Bdztsy jded?2 cteOdzdy o
ftcjorhoOsls hOecO HdMCtejIsdL Oydd.
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tOLodlsdj ljd' HdMMj clsOyaEls OF @ &ls waf €

vydlsr 9 Ow md dz dzr § d mdzoer j fMls s tc ts dg’ dzj 2
HdMMj telsOydtsdedzs? tOBslsj] twWOLodoaOjIlsmw € sdi3f dzj !
HOdzdz" = M ftodd3j daj ded § d3 dzj 2tetsdzdz" = Mjlsj 2 Hddzv
sftcjHjdYjlsmy MisEIbmdpfichttt@lcOBOWOE ] . | jRtetsjilsj o
st jcOlsster Mistetsw Is fipw H dzw ftci HMisOo dlsj dz dets ¢
il dzj Slstedud MSdr tOL toj L-tdzo J to M-off ®defieyy O &G ¥ Sls 51
fsdzzyj 20 HEMisOlsydsts Efipldddzjdidds. [ 2 6 dsglzdz§ O 8 Y OV
L Issds LOHOYO tsfftejH]jdzjdedw Istscts, ¢ CO¢BBEZz d
sy tej Hdets?2 tjL zdzt IsOIs dzOBdzé Hj dedW (L OHOYO € dzO
f sdgsh 1 o8 dzj 2tetsmjlsj fIstodsjjdn destizise d 2 0P 7] . ¢ dz0O
toj czdzzted Iddte W OCIstster d thdBSCd dzgj 2tetsmy Bedes e s
lted 1 ssd3 f jtoj H deOYOdzsd3 dMdzi Hise Oded?2 EZydlsr o C

1.  Odzdz" § dL d3jteJ dzd?2 HEsdzydzr BT IS dzj f totsilsd
L OHOdzdz" d3 L dzOyj ded j o3 EZtoetso dzv BO.- OtcOCIsjtcO tOMY t

2. [ sdzy dz@ MmEkh j Mise tse Ols! OHJ Co0OIsdzOY o1 ydfm
tojnh jddw ftewds?2 L OHOYJ.

3. dbfted stcdzOW ddaW stedsOydw B BBI jCIsj tlsMmizls

4. [ dzw f sMmistetsj ded W dzj 2tetsmj Isd Istcj Blzj Isfyw

feddkjteses, vyt Hacfeh) BdhddsdHi d 7 t©jhHktehse .
5, [Mdzsodsr &5 Ctedlsjtedjd tjhjddw BEOlsds?
BZj oWL SO MddadsjL O, Sk dgj2esmils: daj o ydHh
1 jteor' )] WjLbd sO' Oolktstc®, fMmowiLOdd j M
Leddlssor & M zO2 dzse 80Oy d OH @YED df OsOds JsizY d o
dzj 2tetsMjlsj ots2 dzlsij@edfde j3s, 0y daf’ d&zd v § sdzkz yj dz' o
[[Bstrziwtc. , 2009, HdMmjilkOdls wodgwvjkmw MsOslst

I MOl | @) tdztctizodzj ¢ [[ 8 Gucgggie CHae . ,, HPPj tcls O
Wweo dzwj fisOo ststetsds HOdededd stePBRT { sHicsB detsj 5§ d f
OdkcstedlsBO § OtcOdjstedL Oydd 2D ¢ jtsi dzj Slstedyj S
M z02 dzgseo Hdzw ¢ ZQPM@EOMidZ] B H s s H iiEsSC tod o 5dzd dzj 2 dz'
Oz stcd s BO d dzdgts stz dzlz ztf M tof dzj e O s,  tsHIso j toy H
i tod d3d dzj dad W M dzO2 dats o cOmMmdssistej dzdetse s o dHO.
dmf sdz! L soOdz fted Htoso jHjdedd dBOMMdoeads = o yd mi
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d BBtOlsde 7 LOHOY 1 dzj ShtotsBOF daff edz] & dzfs2ze o g fs ks
sflsdd3dL Oydtsdedzr = d3j sSsH S .

] OB @ dzf o d U, R .2MIstzddjdgj dzj e du His. |
zddj dzjder gy, -Q20% g 3j dzj o du -8 mif.B ZRHAZ 3¢; Hts.
zddjdzjoedy d Hte. , 2014, Hd MM tels Odzly] Wifotxmvig tdsairpizt
tcOMMBO B & OQAP uzj dz¢ d dftsHiplstafj M toj " j dzd 2 5B teOIls dz -
LsdzH Jtetseo Odzd 2 o 1§ Otc O3l dsted Lisofytg =iel Qdzdffr L ofiistalgwHe Gsn . i)
st toj Hj dzj dadz" | Istcj B tso Odad W ¢ MsLHO9 O A3 d3 O3t
f smistetsj dad Z midds2dgmdpe F 8 "Qddedwtc tsBteOlsdzgs?2 L OH Oy
sBl jCIsdodzz ®yjdeSkz (o jtedWdeOyds) Exj ftetse jH

tJLiEzd sOIst ftoeso jHjdedz' = dMMdzj H tsotfOsdats daf' ¥ g
ffH j dzOIs+ MmMdzjHiEzehdj] thdtseds j oT 9fSHT :

1.10 timdsej § sdizyd ddz s syl sds®d tedsdOds e fls d 3O
dzO0d B tsdzj j ddeV¥ stcd3OIlsd o dzr = nOOCIsjtedmisd¢ i s
ftcOCIsdyj MS ks bkMmss2ydeotmis: tjh jdd?2 tBtcOlsdats

2.1 0 shdse j dgimimdzj Hizj &3 = nOteOCIsjtcdMmisd ¢ Bis G
Ctdzd U Mlse § dedz’ § sy gl H dz’ flstOdstasjo dath izls ¢f tc ftde | s Oy
BSHjdz degsdg € zOMMj MtejH d2O whMdtsej dd3jr hdnfy
WOClduyud Méts?2 dzjowirLCd Mddzlsj L O.

[ tceeddz dZOftcOodzj dzd j d3 OB MBI WodzWw jlsmw tcOL ¢
BdzsEsdi3j todzr 7 BBOIsdy 7 L Odzjodgd jodf tsdzjd2j t€ tsfipjdI€ jdo r fif:
]l tw©OBEBBER 91 tsHJsdasdh 3] 2jJobdsrzl ® 1 3; zdd3j dzj o c
Hie. , -B20 K3 &3j dzj © d wo ;d zHdtedzy, dzjDOIyB , d HHoftdn f) J teAs@OIdds
Mo ststetsdy o M j n tc @ Pigald |5 toidin@e] U@ W deth)dsts  tc O dzdzj |
tcOBtSlSOR [ [BGBB@YT] d k.H.) Offtss iddiOyd s dzdzt
M sdz L 5o Odzd j &3 dzj 2tetsfmjlsy 2 .

gkls! ®sHqW¥dydse Odzizscts OdketstedlsBO Msmistsdls
fOdzj ssC dzO Mlzy O Mg - thMmn & s dekeas ) iRy 1 @gsts @Bu dzts O
L0 dhksgw@dfid) o&dsyjiMmlseO My O gffifige j 2@ d ds,i
ftsdzzyj dedz’ 2 2O { E@FEpbuptzfusH W SO @dsilzy j s I dzlz v
GjLbkd sOIr ddzojtefdd, G§odzyjdd j dhfsd L]
tj et &GS dR o wdhdjndls sk C(cdStjlsd & dL d&jts.
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lTeoatsHT 5 edkzOoj 1

t OLoa do Oj d3r 2 ) H U4t ts ¢ th) € g3l jf s dzdz" 2 f SHATS
LWWJjCIlsdo dats f OOz stedyd MS dn Mtej H ftsLotdzv j
Gitdtsedyud MSdJ sBi jCIsr . 1 O ts ) dzts &) ¥ C o6y’
Bdzs ¢ s Otc O3 Ise gy HNISAF -2 . 2 | dzv fsmistctsj dad v d3dz
dzj 2tecsMjlsj otse s tsSBKOlsdse s Sff jtcOlststcO® Istej Blzj Ism
or udfmdzj ded?2 d GJteddjdzjdedj My jteisdf! &Ils] tedzts?
1 a5 J cOIss@h Ajtdsifpte 08 O dzO dzts ¢f Oldafr JsC st s daflzts 3 ¢ 3 u Hf
stcjBljls MO = tB" Yydz' = o yYd mda® gzidzelzidzs € G d3E tot
[fdueovim: dO ftedeojHjdzdzgr 2 tsBL Bt BISCtrIsra dmist
Hy d&zOj Is 9" 9 BH, Ylsts HOMdzj B j fzfn sto@LooCfli=ddij o3l
Of f tetsC fd dsPflEflzr T v W o dzw j Isfyw OCIszOdz' dzts 2 L OH O"
sBdZOHOB N j2 dzgjtsBrtSHdBB2 Misjfjdz 8 datsedlL dzr .
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1] o1 Mdzsode" § Jteddzydyr BsHJ dzdtetso Odzd
9 WOBRBEORr T OtOM] sted L 5o O@dFPaiRt Micj H. 1 tetsc

tdhdddi ftewds? LEYadscddd MEdyd®BisH j dzdtetse Oc
dqdzls j ef e j sOydd odzj LOoadMmddsiisd tsls §ted kg dzv j
sflsddizdL Oydtsdade" 7 iB3j ssHOR tojh jdedj ftowddts?2 L OH
dzj oW L Cd d2O0 QWHFA B lgdsdgder Oy d tsdzedets?2 fMmn j 3", i t
dzj Qtetsfj Isj o sHFEW SeGfipwijls© 11 1 sOdzsdeder = ff tod d3j tets
CjtdtseduiMis2 dsHjdd (ALf) d wihjddd §Lwd
ydfmdzj dedz’ j BBjlstsHr, tfdteOs h djjche0 daz@z &) dzticHo's dag i
r 3dIsted j o, [ . d. FIHOQ dditofm) Is, dzlz € s ddf U dgts S H (] dz, R . |
¢ tsdgj-ydgsdsj dzls dzzs  Of f tesCMdBOYydd (f.R. S§wso, ¢
ZtcOo dzj dzd ? .

J ftoj HZOGCO] sy f SHRSHJ , MowL Odzdztsdz fn O
ted M J dad § ftow dfgts 2 LOHOYyd toOmMimdzOlstcde Oj Ismw o t
fsMistesj dzdWw { sOdzsdzdesets dgdetsy § Mils o O, ZO Ctlstste
st j cOlseed f totsC d OIS, stcj BEJjIlsMwYw dRdsess tcOlsdz
L OHOdzdetsdz € dzOMM O Is € st tc JaOF dizpdedzoj Istcj B tse Odad W
BOIj BOIsdyj MSsets dBsHj dzdtetseo Odedw dimdzj Hizj d3ts2 L

2.1 Affdsedyj NSt ooHj et Odedj L

AdLdyjmMeovw fsmMlsOdesoa CO L OHOYd. Df Ocdzd Istsls j dz
dzj SHdzStesH dzs?2 Mte HJ .

g WdLduimMSs?2 Istsfigl Gdztsacs jdzd v O0OWq L d3j tej dad ™
GO dzd ssls j ez ted yj MS B¢ s L sdeH o0 Oded ™ (fuv))

dzj B3O G dzd lgdzd 1O (4 da/ o) ftej H ' 9 CoOLdMsOYydsd

LE/ i >2EMt [ r HOdkzse, 2012; C miogtistsjp, o RIODBY H O Isfy
SHdRstesHdGS?2, 1 dedfldyjmMSd fodvikcdL 5o Odzdets?2 o 51
[ ©OC Mo j dzdzO H dzw Ho zd3j tcdz" m fMtej H ctsy J Is Bl Is!
L dzdzdfIsdyd MSdds bktcOodsyj dzgdV ds olststetsets W HCO
[ 1 J tgrodmE d 2, r HOdzts o 1981; 49 jIstse , 2008] . 1 C
otej Bjded o' Oy OjlMmw 1 ¢ MY sde"teyd Odeddz WO Mdgdlgtsis
COBsdzd Ui MSdr ftdj?2, dL &j ter30R P j 2BdHEtsdzjj dis d
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¢ fsdy LOfdMmr o 0jkmw  mddf)FRe( (@)eE” ), B @Y Sk
U -S s dzj C MdzOW O dzdlslzn O o' B wORAZH X todz@stdsdy Oz
YomlstslsO T(-HQue/din) L d3j oW j &3s?2 cOdtsdzdSd o Mg ¢
BOG dzd Istsls j dzdzztef yj MCdA HOdzdz 7 tsdetser 9 O Isfw  da
CotedL Sdzls Odz! dz" s Ctofsf sdzj dalsOdzsd + dzj Slstedyj MS ¢
fsfdzj ®©etOBBISSd LOfdMj2 Cf. {isszrd N deosjsdgj d
fjtejHOLsYydzr » R OLOCIkjtedMsdS MsmMlsOsdv jls Isj dal
(1 JtHdyjome&d?2, 11 RBdtedjo, 2009) :

ltod Lt lstsd3 dzddzgj 2z’ | Msslsdatsh jdzgdw By HE € 5B tsdz
E=ZH, Z H, E, Z H, ZAH,

I MtsB § dzdetstintisdfw [a& Ho kzd3d edzs?2 MejHy Gt HJ dzW § |
C®Oo &322, d HBGY sdzddl &), dsR dOctsdzOdzj 2 Isj dzL 5t6C
oL BB desMils ! tCOL HJjdzj dgdVv f sdzvw dzO dz@p [ o Qigjla frive
AfsdvtedL Oydw dsdo ddzd AdBsHOBdOo. 1 j tchl@F EfRsH O f
I el dzy Sited g J JH-Ttstexf dels s o d20zd4" agddd- ErarisvessSe (
Magnetic) dqdzd dqdzn k¢ ydodzdzts?2 dBsHBEXD HOF tcOO6Hz]
(fsdzvtedL 50 OdzO) St sdzj dzs© BOCGded s detsc 5 ff t5czv .
EqHsH,, d §j &aisdasrds sTOnatEsTr apsverse Elec
CGOdzr 9 0dzed yj ME 2 BsHB2, LOC C@EOLHENT sPHIEOE
ZOf tcOo dzj dgdzOW s fMd tHdstesHdsMIisd [ 1 j toHd Y
~nOtcOCIsjtedfmisd S Odsd b LIssds Mz yoj wg dzw ¥ |sfyw
fiosHsdZZUate tsdzv tod L 59 Odzdz’ 2 Z -\ it dgictg fu ditsocAdzdzr 2 L
ddi3f j H Odzm O:

ZXEy=EX/ H., Z';X = E/H, (2-1)

1 tod gdzls j tcf toj SOy d d-H Qfdeddsjrtc | dzdzgO3 dz'[dg B tOL BC
or ydmdzv j o5 § L dzOyd dzd v Bs H Iz dzw d OteG zd3j dzls ©
C i3t sdzj dzls T g J HPwHBAIsdXdsdf & OBO@EOEScdd M Hte
il dzj SltcedCj ftoddgwlsts dzgOL '™ 9 Ols! " € Oy kdld &3d v
d WOoLm®&' shmdsedy n dOfttOodjdd?2 fodvtedL Oydd:



29

E —
Fyy =

E
Z,,

I wyn by %Z;'J/ .
fro=argZy); &, =arg’,)

[ dztej M jdedvw (W2 L OHOY] toOr fiisos Oy df..c v d3
ed®. 1) M dzj sHdSEEHA & ( OdtsBOd dz ) twOMY 6] HJ

(2-2)

(bwuds(y,?), cHj o dejUX@ﬂ@&Dtsiz’%jf@qu’OtsﬁmchﬁlﬂzJ B dzv ks

[ ozd3j tedzOVW G j 51 dzj CistetdIsig i€ Q8 o zdgtdsH j @l Isw dzlz s o3
O tcOo dzj dagf ¥ HA f sGtcts? dGdese s Btsdzr " j Y. teld dzr
Citdtsedyui MEsdd MistckzC Iskztcdztstslys Is ) g3k M izg s 0 Ol s dR s
te OL dzts &3O 3, MtczCIskteOd Idf O o Odzr (MmBtetsfyr , G
sB dzOMmlsw 5, LsdzOd3 ftcj HG Stodz" ~ 9 OH J dz, h tso dz' n
s5CjOded yJ Mudrzdztt tzd by j MS d2 ddzHlzydtetse Odadz 2 Ists¢
Mistclzte s Mdztsy j dedz" 7 R teshts ftoetso SH W fR3IOMI tstc s H
b dets BOdzd d dzOff oW y j dedetsflsd 1 dzj € lsota JO[j dfPREE ts d difHisAiE:
Mz jtef st duydd- o hf EstEess™Ss drn Masjs. 1ted It
O eRts B j dzf d tg tneddls ' figts, o @ sHESEW M E 7 dzj SH daSte s H dats fi
o J d&zd ¢ O, sts o j dzdyd 2O OdsBOddd o Hd@j ddes tihd
(s ®nd BB jIs dOBdtsd ] tod dzig o tglj BisedzatstcsH dasfyls d  (
st sdzj-dzlO©® d Mdls dzj btsdz S5 Bl fMisdc s o dastc C
sB zOfMisd, des tslsl BcPpBkro L@ B tslsj] ftoj HdzOG O Istr
fjteirHd | B&OMIsd (M. tdm. 2.1), SColtster j
Lsdz dzO Odets 3O dz! dzz¢ B dZOMIs: (1 jtwHduyujoeme&d?2, g1 d
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E
ZAF gy / \I{y

Bosoyx Q" o =107 Cu/ m ?

7 X, KM

/7, KM
t dB1 BB N j dedzOW o 3t 5 dets 2W s BNZ@IYW € W & W .

ClsO B d&ZOMIs' ©CEtOdd Ui dz0 fysizjdatOe =M dif §dg oLCs dg@
dW, o Coltter i ©OMftjHjdjdd] 1 djClkts]ftetse SH O
B M jfRlzz uQfz), «(3. 1 dedxydzj 2 yOMmlsd ez >4 ®BZ Hj dzO.

COMMEOicdo O sMY SHoEstsHds] WsGk{ sl o degt
L dzj Cbtetst totss, swabstfls o

UteOHdydsdedets da. a3 ow j Ismw fwisf 5dtsdi3f salzj dzlo L €
fidtctf jdidSEzdytcodr j Cted L Sdals Odz! dz" § nOtOCIsj ted"
ZzOf oWy § gl ffiEdH  sdzv o Heobkn YosdWtedLOydwes d o
Hondzw Cod3f dzj S Mdtese Odzedw [ vy d 306 dzd B tizs Qoo Oaz(
tcjedmstedtelzj d&3" ~ fjtcdsHBO Mo toj d3j dzdzts 2 of § O1
(20 tod d&3J tc, Ahitpdgdniwirphoenixgdoplysics.conp [ 4 Istetsdzd ¢
[http://www.metronics.rg/ ) H 5 HBHEBIE sq § tod G dzz B  dzdz" ~ d fn
dzj M¢ sdpOMeEI ) .

[ OcdedIstsls j dzdzlzted yd M d J L sdzH dtetso Oded W 9" ff &
Of f OB Jtcd3™ cPhoefis®OdzCGa®Ophy ivissf& OdzOdz! dz" -
MlsOdzyd 25 MTUBAY ftLetsdveshdrn tjedmlstcdtctse Ols!
BOG dzd Is dz' § ( Hx , Hyzs® HmPc diftsdstsg dzdzizted yj M 56t
Hozrn COdZOdz! dz" - -2fBls Odey e Mstsd ez h - Issdz' €5 1 dzj
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fvftsdzv (Ex, Ey). 10OttdOydd {1 dzjSbtedyj mMitsets fts
HdgYtsdzj 2 Hozddes?2 GCtds 100 o thtsH AED e BE sa® ted o |
BOG dzd Is detsiclips sl + 8 ddzH 2C yd seBdd od HEJswWd & s f o e
ofuy) .

tdedmlstcOydw ftotso sH dIsfw 9 d dzrn esdzdztsd3 6§
MsOdydw &sf. Chkts fsLodvjls ©GBKLOBOL' 80! {d
Afydedsrdzdzts 50 toixddsy M yjdzr s §tsHOodzjdedwV dzj € st
COud miste @dzdz'vn .

ltej &3 tjedmlstcOydd dzO@ tWwHtsea' n fEkdSIsOR dzOB ¢
o twiqddd o¢fuvy, 12 yoOfmtse o wixddi [uv).

[ Mdzts o dzts |  BefGu dedtaufdL jts oHYdisiptsvetas Leftdso Qfclisdidis) 2 L OC iz
) Is ts d3, Yysts o Hjteotsds Mdzzyoj Odes B3Odzd d d d3j
COdz 9 Oded yj MS ZEY tWfdedtaefsti@y d dl { dzj Slstedyj M s s
MsteczClskztom) ,( sff'st OBz IS d dzj fijteimjiCOsls ¢t
Mesfteslsd 9 dzfsdgPlzd d ftoswodweilsimw L O Myjl dLB' ISt
ftesosHWh drn dzj SHdzStetSH dzsSHAF S EHZY ted L Ay ¥ JIs s&tdj digvj
ftotsmisd tcOdadry folstplzC Pztel ) (tediffed 1 stsd3 ded  j to,
dzj SHdestesH detsfls j 2, d O disulidsizd O dff teots@vdadday & fiiCiiye sL Q
ssCtso (HA&Y ddLCttdRkd » d sHdstesHdsMIsj 2) ddd
dzj SH destetsH degsls j 2) .

[ Olsj 3OIsdyud MS OV FtsMsOdzso C O ftew dids?2 L OHOyY(d

1 OHOYO dBsH DEffesdB®dzf? HotsHdlshw € Oy bk
mMzzyodep i sdzvtcdL Oydd o tslsHjdz detsfylsd dzO L OH Odzad
SBEOkdts?2 LOHOYd o dzgj Stbtster 7 MozEyOwWs Istej Bk
(1dHdujoemscd?2, | BIbtcddp § S0 GH) ORPHHHdEOE ] dd J
dimf sdz! L tseo Oded § otz J cfEgHMsOsdzv j Is MtsB t52
Codsf dzj SMdetse Odzd | .

[fsdzwtcd L 5o Odadzts ] § tsdzj .

1 02 1Isd L dzOy j dad W f totsH ZAY, sy § EiY j 06 gt d
eOMm toj Hj dzj dad ¥ 1 dz§ @ D@ts fdtdydrpdiy mdety fsR 58 dZOMls d

Efe, o _E(y,z=0w) . E(y z=0,w ]
2 (v 2=0w H,(y,z=0,w) YE (v.z D)’ (&3
Lz
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GHE(Y,zZW)wodzw jIsiqw tjhjdzdid3 SttOjos?2 LOHOYd [ rH

HE, + i iwmey,2) 6
—Z+ = - : : (2-4)
TV ‘g E
el Lo Bl 241)
Ly Y=Y, %l M YEY: ¥
EX|Z=[21,22]:O; F”Fzﬁw = (2-4.2)

Rdzls j defd o detsfyls:  dMistsyded SO dzOdR dzj dL o j s &P, L @t
dHdddylk, . ¢. ftod o udmdi da)d S{dBEIHECOIDNCO jols ffpT

1-fsdzvtedL s Odzdzts§  ff tsdzd

102Isd  Ld2Ouj dedv 5§ & (westw) §Ehy i OBk
OMYtej Hjdjdd: | dzf@ @@t fddpspdy mdag s 58 dZOMIs d :

1 H,(y,z=0,w)
E,(¥,2=0w)  s(y,2) Wz
H. (y,z=0,w) H (y,z 0, w)

GHJ L aDQyaedm)w o dve lsigw tejh jddjds SteOjots2 L OHO

Z"(y, z=0,w) =

(2-5)

H 1 H 1 H .
£ 1) + K Y dwgH, e, (2-6)
Wz's(y)zp y pgz ) yuz "z
u"_|X = 0; ﬂ :0; , (2-6_1)
4 Y=l Yo, ¥l M YEW ¥
HX|Z=[21,22]:1; HX|Z=% :0 (2-62)

Il tOfmMmdOlstcdo Oj i3sd3 HJOY OL tsdzj i tedff sk 5 O dzjtsdzd
dMmlssydzd O dzO 100 Cd3 o dzj ftesotsHWh j2 ofsLHENCG
Ylsts 306 ded IsdzOWw C [ s ts dafe@zls Qf 59 j ton desisd ) § d3dzqd
HX|ZZZO°const°l-ilsts fMdzj HiMlse dj bER,z=09 0. o | o & LisHsk

dzzy0oj o BO Msdipes( 4 j 6 § MO

2" (y, 2=0w) = s(i O)“HX(J;O’W) S(%0)E (%0, i (27

b dzOdzdL WBEGRBBE (EX:OOjls, yYbts o ydmdzj dedets? to,
d d&zd Is ey N jddj Ibtd ¢t Hdv ditdtedd] MEps? § £
ftosdL o tsH dzs2 HPrcdsMdstcsdtetso Odedd BOIsted yr L OH On
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Ylsts Hifdydzw tcdL Oydd dzj sBrtSHd B L OHAR]S? O. {f 5070 vgj
Iz . dz. 9BLHERO o9rBdKOjlsMw (1@ H j dzf tzts s odjAsdy Isdg L
BON  dzdzs 2 Ibstsydesmisd o' ydmdzdlsj dz desets sy Mno.

Yy d dzj dzdzO% t6j OczdL Oydw 1 totsy fisiper2 Dos,j dstsH j sy (6 ts :
Ctsdzj ydz' & tOL dzsfyls j 2

[dzv Cttoto | Sl aagf wo T Oj o' 7 Gt Oded Ydz'-&. I)indak
(26. 1) Odzts &30 dZWthzO "ts BEcBOR @RS ‘G s SteW , fsd3jh Of lsmw
ed®). 1) bOSdd tBOLEHR, Yyt o fiodetOddyd » YC
fdzts  figflstizft tsH dstesH dlz®  fMtc W, dzj & tisP td@p QfHEHQE R | ¢
BSCMO o' BdtOjlMmvy OS2, Ylsty ¢y, ffyhyis®,0nr doJ
Cf f§todzy ¢ tcOEdsyj MCK gdgfs Otzts 3O dz dzOw yOMmis'
dzj SH oS H dzetsfyls! 8 vy j s to Ofdis fiplsisj 2 | eataizO fifrjdsdte | o3 Is iy w
CteOd gPLMS Ojlsmvy OCIdd GBOL 5d, Yls 0 dzvdsO afdid Ik
ftsdzv 2O B-dziz Bdftsimidzd B IS¢ ftoddwils' 0o dzr &3 d

tOMMBOltedo O Is C-Hezs' sezbzd R OfMAGdz yYOMssls' , dO
¢ fsdj. J[yjddls! cokzeddlkz LOEIOddY {&dv
U eC dtE]2 ¢ ez B d dz' [ r ieGddBhs, Wy 1HOBY6 ] fSH dalStetsH dz

fsdzzf esmistcOdifylso D@z 7@ sz o j dzd yd dzz By dats &

pLWe MisjHM j L dzOuj dzd js,Exo)nj 2 OdtsBOd dats? L &

Iz Hilsoedj IsOCtsets ftsSHRtSHO ko jddyde Ojlsimw
BjsBoSHIBES HAY CsttejCldscts d&sHj Zdetse Odzd W .
LOHOYd Hdkv ofpjrn btejrn tBEOMISj2. t(J"jdedj BH dat
13 yoOfmlstsls U Qdzdfisf@gzlss 't j to o

r dzv -Qffuf etsC md 3OYyd d SBicOdtsets s JteOIststcO® ¢
HOdzdzr = t©OL GFR B desiF). ¢ { kO@dztsdgdz" = ftod d&3gj teso toj M j ¢
30000d3ddz/ 6 0d3ddz=500 yOfMmse ddzd BBdZjJ 20 Hdzj 2
Ztctso dgv Isticd Bizdzjlsdzdfj Mtotcj d3j dedzr = o yd mdzd s j dz' dzr
iz yOdj btsHO tejh jddv [-¢] tdsqd iinhWsds CdtsH j dzd te
B'ls/ OHOfIlsdqtetso Odz Hdzw § OteOdzdzj dz' dzr = o1 yd mdzj dzd

I HdMmjelsOoydcddts? O asdsjj daiRE&T () 26§ Wi ted L iz
BjlstsH Ctdjyd 7 ©OLdsMisj2 (fst) ftd d&sHj ddist
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Ho 3 tedets? Mmtcj HiS2D . I1sdzjj YoHtesBdts sy mm W

MW tejh jded™ W B2 2\DY s MO odRRizdAf Bl it o
cOBlj [rHOdGSs, 1986].

[ dzw tej hjdedw ftow d3d - LOHOY 9 H O dzdzts 2 f sfls
Ctdi3f dzff &-fnj t5f sdzse Odadz” 2 dzO -tc &y detsfy Iy dztsR ts daP i tfiasts ¢
HdWWJ ted dzyd Odz! dz" 23, 2255 09 dgj (flfgRtc J (s dzOW WtstedzO HJ\
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