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tcartsbA —  etar noitingocer eht gnisaercni roF

 dluohs noitcejorp ro syaw tnereffid gnisu serutaef
ereht tub tcartxe eb   fo gnisaercni fo ytilibaborp si

 gnicuder fo elbisnopser eb nac hcihw ycnadnuder
 hgih dna noisnemid hgiH .etar noitingocer eht
 ti elihw robaG rof eussi melborp a si ycnadnuder
 dna noisnemiD .serutaef fo ecnairav mumixam sah

isu decuder eb dluohs ycnadnuder  emos gn
 rof euqinhcet noitcuder noisnemid ehT .euqinhcet
 si euqinhcet elohw siht os gniretlif dellac si robag
 era euqinhcet gniretlif esehT .retlif robag dellac
  erutaef robag desoporp eht nI .cte gnilpmas

retlif era serutaef robag eht euqinhcet noitcartxe  de
 deniatbo dna retlif egareva desoporp gnisu

.noitingocer erutseg rof serutaef mumitpo  
 

smreT xednI — noitingocer noisserpxe laicaF  
 

NOITCUDORTNI  
 tuoba seuc evitisnes sedivorp noisserpxe laicaF
 namuh ni elor rojam a syalp dna esnopser lanoitome

 noitcaretni  laicaF .]1[ noitacinummoc labrevnon dna
 evitingoc yb deiduts neeb evah snoisserpxe
 ,stsigoloisyhporuen ,tsigolohcysp laicos ,stsigolohcysp
 laicaF .stsitneics retupmoc dna tsitneics evitingoc
 hcraeser eht swollof osla noitingocer noisserpxe

eht fo krowemarf   hcihw ,noitingocer nrettap lanoitidart
 noisserpxe laicaf :stcepsa niam eerht fo desopmoc si
 noisserpxe dna ,noitcartxe erutaef ,noitisiuqca

aeF .]2[noitacifissalc  labolg a si )SF( noitceles erut
 hcihw ,gninrael enihcam ni melborp noitazimitpo

n eht secuder  ,tnavelerri sevomer ,serutaef fo rebmu
 elbatpecca ni stluser dna ,atad tnadnuder dna ysion

 .]3[ ycarucca noitingocer  evah ]4[ .la te gnohZ gnahZ
 ecaf rof noitcartxe erutaef fo emehcs a desoporp
 euqinhcet latcarf televruc televaw no desab noitingocer

 hcihw  laicaf fo seitiralimis deddebme no desab si
 gnithgil ekil snoitidnoc tnereffiD .egami noitome
 detseggus yeht siht rof oS .ecaf fo noitome eht segnahc
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 atihsraH  , aidnI ,rupiaJ ,ytisrevinU rahiV nayG hseruS  
yrahduahC itriK  ,  ,rupiaJ ,ytisrevinU rahiV nayG hseruS

aidnI  
hsunA i  , aidnI ,rupiaJ ,ytisrevinU rahiV nayG hseruS  

atpuG .K peednaS aidnI ,ESRI ,  

 .paM egdE eniL fo esu gnikam yb ecaf eht ezingocer ot
 fo noitingocer sa desu si ti erehw noitacilppa ehT

p  dna ,saera lacitamehtam ,ygolohcysp ,snretta
 .saera desab noisiv retupmoc ynam ni dna ygoloisyhp

QV eht desoporp ]5[ gnahZ nyoaiX -  .euqinhcet desab
 ]6[ negnahlefeitS reniaR dna lenekE lameK mizaH
 evitseggus era ereht taht hcraeser rieht ni detseggus

t spets .egami laicaf fo ecnaraeppa eht yfitnedi o  
 

W detaleR kro  
     
      egami lanigiro eht trevnoc ew noitcartxe erutaef nI

 yb noitatneserper elbarapes dna tcapmoc erom a otni
 taht yas nac ew oslA .ytilanoisnemid secuder gnisu

 ralimis si serutaef eht gnibrosba  .snoisnemid ecuder ot
 eb ot egral oot si mhtirogla na ot atad tupni eht nehW
 ylsuoiroton eb ot detcepsus si ti dna dessecorp
 neht )noitamrofni hcum ton tub ,atad hcum( tnadnuder
 decuder a otni demrofsnart eb lliw atad tupni eht

rutaef fo tes noitatneserper  fo tes deman osla( se
 tes eht otni atad tupni eht gnitrevnoC .)rotcev serutaef

 dellac si serutaef fo ]7[ noitcartxe erutaef . 
 

retliF robaG )a  
 

 gniwollof eht yb detneserper eb nac retlif robaG A
.]8[ noitauqe  

      )1(  

oitisop lexip eht ,)y ,x( .niamod laitaps eht ni n  
          

.slexip fo ycneuqerf fo lacorpiceR a ro htgnelevaW ,λ  

.retlif robag a fo noitatneirO ,  
 

.snoitcerid y & x eht fo noitaived dradnatS ,  
 

 sretemarap ehT x  ’  dna y’  noitauqe sa nevig era
sy + θsocx=1X  =1y   θni - )2(                  θnisy + θsocx  

 .  
 a sa denifed eb neht nac dohtem noitcartxe erutaef ehT
 )y ,x(I egami ecaf nevig eht fo noitarepo noitulovnoc
 era v elgna dna u ezis fo )y,x(Ψ retlif robaG eht htiw

.]9[ noitauqe sa nevig  
 
G v,u (Ψ*)y,x(I=)y,x( )3(                                     )y,x  

 euqinhceT noitcartxE erutaeF retliF robaG devorpmI
noitingoceR noisserpxE laicaF rof  

 ,atihsraH  ,yrahduahC itriK atpuG .K peednaS ,ihsunA  



 
noitingoceR noisserpxE laicaF rof euqinhceT noitcartxE erutaeF retliF robaG devorpmI  
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retlif gnilpmas robaG )b  
 

      era serutaef ,euqinhcet retlif gnilpmaS robaG nI
 robaG hcae morf selpmas emos noitceles yb detcartxe
 gnidracsid dna serutaef modnar gnitceles yb secirtam

serutaef gniniamer . 
 

OPORP KROW DES  
       

         ecaf rof euqinhcet noitcartxe erutaef desoporp ehT
 robaG fo eulav etadilosnoc etaluclac noitingocer
 rof elacs hcae rof noitatneiro gnola secirtam erutaef
 gnisol tuohtiw ycnadnuder dna serutaef gnicuder

esoporp eht nI .seulav erutaef  tnereffid 5 ,metsys d
 ,53 =5*7 latot ro snoitatneiro tnereffid 7 dna selacs
 a enod evah ew suhT .detareneg era secirtam robaG
 tuohtiw 7 yb secirtam erutaef robaG fo gnilpmas nwod
 noitceles era serutaef nehT .noitamrofni yna gnisol

.retlif gnilpmas gnius  
 

E STLUSER DNA TNEMIREPX  
      

        te gnahZ ;8991 ,.la te snoyL( tesatad EFFAJ ehT
 segami 312 sniatnoc tnemirepxe ni desu )8991 ,.la
 era )% 07( 041 segami 312 gnomA .elamef 01 yb desop
 ehT .egami gnitset era )%03( 37 dna egami gniniart

rf nekat erew segami  .sledom elamef esenapaJ 01 mo
 ehT .slexip 652 x 652 fo noituloser a sah egami hcaE
 rof deilppa si reifissalc tsooBadA ssalcitlum

 .snoisserpxe laicaf fo noitacifissalc  
 

onS   noitcartxE erutaeF
dohteM  

 egarevA
 noitingoceR

% etaR  

1 dohtem retliF robaG  %26  

2 dohtem desoporP  %37  
.1 elbaT    tnereffid rof etar noitingocer fo nosirapmoC

reifissalC tsoobadA gnisu tesatad EEFAJ no euqinhcet  
 

 
etar noitingocer fo sisylanA evitarapmoC :1 .giF  

NOISULCNOC  
 

        erutaef retlif robaG egareva na troper siseht nI
tcartxe  stnemirepxe ehT .desoporp si euqinhcet noi

 egareva %37 evah dohtem desoporp taht wohs tluser
 egareva rehgih si hcihw etar noitacifissalc tcerroc
 robaG rof %26 ot derapmoc etar noitacifissalc tcerroc
 EEFAJ rof noitingocer noisserpxe laicaf rof retliF

esatad .oitar gnitset/gniniart 03/07 htiw t  
 

SECNEREFER  
 

 noitingoceR noisserpxE laicaF“ ,uiN ougihZ , gnoheuX ]1[
 troppus dna sisylana tnenopmoc lapicnirp dethgiew no desab
 no ecnerefnoC lanoitanretnI dr3 0102uiQ,” senihcam rotcev

gnE dna yroehT retupmoC decnavdA  ,)ETCACI( gnireeni
pp ,3 .loV - .0102 ,EEEI ,471  

 
 tsoobadA dna noitisopmoceD televaW“ gnahZ gnehZ ]2[
 noitingoceR noisserpxE laicaF roF gnithgieW erutaeF
 dna noitamotuA ,lortnoC no ecnerefnoC lanoitanretnI“

1.pp ,)ESAC( gnireenignE smetsyS - .1102 ,4  
 

 ]3[ auhS i- naY ,uiL ihS -  hcraeseR weN“ ,iL gnoD ,naiT oaT
noitingoceR noisserpxE laicaF fO secnavdA  fo sgnideecorP ,”

 dna gninraeL enihcaM no ecnerefnoC lanoitanretnI hthgiE eht
.9002 ,scitenrebyC  

 
 ]4[ “ aindaddaH davaJ idrokheD nairibaK manheB  laicaF

goceR noisserpxE  no desaB ycaruccA mumitpO htiW noitin
snarT EEEI“ serutaeF cirtemoeG dna sretliF robaG  dn2

 smetsyS gnissecorP langiS no ecnerefnoC lanoitanretnI
)SPSCI( IV pp , - 137 - .0102 ,EEEI ,337  

 
zeláznoG leugiM ,oneuB aícraG egroJ ]5[ -  siuL ,orreiF

rutseG laicaF“ ,oneroM  evitcA gnisu noitingoceR e
 ,”noitulovE larueN no desab sledoM ecnaraeppA

.pp - 331 - .2102 ,EEEI ,431  
 

 eY,nuQ gniD,gnoY uiL ,gnodieP gnauhZ,gnohZ gnahZ   ]6[
 nO desaB noitingoceR ecaF“ ,gnoH

televaW - televruC - .0102 ,EEEI ,”euqinhceT latcarF  
 

ekE lamek mizaH ]8[  lacoL“ ,negahlefeitS reniaR ,len
 enisoC etersiD gnisU noitingoceR ecaF desaB ecnaraeppA

.1102 ,EEEI ,”mrofsnarT  
 

 ]7[  ecaF “ ,gnahZ uyoaiX dna kuhclidoP enitsirhC
 TCD gnisU noitingoceR –  ,EEEI,”srotceV erutaeF desaB

.1102  
 

 ]9[ G UD ,gnaF IAC ,gnehC gnoD  IHS  laicaF“ ,iygnau
 esahP televaW robaG no desaB noitingoceR noisserpxE
 egamI no ecnerefnoC lanoitanretnI htneveS 3102 ,”serutaeF

.3102 ,EEEI ,scihparG dna  


