
)MREJI( tnemeganaM dnA hcraeseR gnireenignE fo lanruoJ lanoitanretnI  
9432 : NSSI - emuloV ,8502 - eussI ,20 - 5102 yaM ,50  

                                                                                              091                                                                                   moc.mreji.www   

 
tcartsbA — usH deiduts evah  ew repap siht nI -  & erutcurts

H-  tnatsnoc htiw deniatbo dna sdlofinam erutcurts
 noitacinummoc siht nO .erutavruc lanoitces cihpromoloh

eve taht evorp ew KN detcennoc lanoisnemid m2 yr - 
 lanoitces cihpromoloh tnatsnoc esiwtniop fo dlofinam

dlofinam nietsniE na si erutavruc  
 

smreT xednI — H- usH , dlofinam erutcurts -  erutcurts
 dna tcudorp tsomla , xelpmoc tsomla rosnet erutavruC,

KN ,serutcurts tnegnat tsomla - am dlofin  .  
: noitacifissalC lacitamehtaM  52C35 ,51C35  

 

.I  NOITCUDORTNI  

   no dleif rosnet )1,1( a eb F teL C n-  lanoisnemid
taht hcus ,M dlofinam elbaitnereffid  

 
 ,)(2 XaXF r       )1(  
 

ebmun yranigami ylerup a ro laer a si a erehw  na X dna r
 fo msihpromodne na si F ,ylraelC ,M no dleif rotcev yrartibra

 ecaps tnegnat eht ,)(MTp   tniop yreve rof .Mp   sevig F
usH dellac M no erutcurts elbaitnereffid a -  denifed erutcurts

.)1( yb  
 no denifed eb ereht teL  nV  noitcnuf raenil deulav  rotcev a ,

 taht hcus C ssalc fo F  
 
 nrIaF n

r 02  
 

 F nehT .rebmun yrnigami ro laer si a dna regetni na si r erehw
 usH dellac si –  dna erutcurts nV   eht dellac si  usH – erutcurts  

dlofinam . 

   fI 02
r
a .erutcurts tnegnat tsomla na evah ew ,  

  fI ,02
r
a   a evah ew  morf nwonk si hcihw erutcurts

 fi yllaicepsE ,)6591( ,]4[ ni dnargeL .G ,1ra   na evah ew

dorp tsomla  fi ,erutcurts tcu ,1ra   llew eht evah ew

 ,erutcurts xelpmoc tsomla nwonk .2 XXJ  
 usH denoitnem evoba eht fI -  a htiw deppiuqe si F erutcurts

taht hcus g cirtem naitimreH  
 

.0),(),( YXgaYFXFg r  
 

51 yaM deviecer tpircsunaM 02 , 15 
 ,kahtaP htaN ardneriV  poorawsmaR irhS,scitamehtaM fo tnemtrapeD

 ,daoR daabaziaF ,jnagiraweT,segelloC lanoisseforP fo puorG lairomeM
wonkcuL  

amreV ateeG , ,scitamehtaM fo tnemtrapeD  irhS  lairomeM poorawsmaR
,segelloC lanoisseforP fo puorG  wonkcuL ,daoR daabaziaF ,jnagiraweT  

 
o Y,X sdleif rotcev yna rof  dellac si )F,g( neht ,M n

H- H eb ot dias si M dna erutcurts -  ynaM  .dlofinam erutcurts
H deiduts srohtua -  dna ]1[ ni lagguD .L.K :sdlofinam erutcurts

.seno tsrif eht fo saw ]2[  
 
  lellarap si F rosnet erutcurts eht fI

,0.. YFei X  erehw   nainnameiR eht si
K dellac si M neht ,)noitcennoc - .dlofinam  

 
  noitidnoc eht seifsitas F rosnet erutcurts eht fI

,0YFX   si M neht ,M no X dleif rotcev yrartibra rof
K ylraen dellac - KN ylfeirb( dlofinam - .)dlofinam  

 
 neserp eht nI m2 emos htiw laed ew noitacinummoc t - 

H lanoisnemid -  ew noitces dnoces eht nI  .sdlofinam erutcurts
 ew noitces tsal eht nI  .seiranimilerp lufesu emos evig llahs
 ,noitacinummoc tneserp eht fo tluser niam eht evig llahs

.]1[ ni derrefer era hcihw  
 

.II  P RANIMILER SEI  
 

 teL  )2,0( eb - m2 a no rosnet - H lanoisnemid -  erutcurts
taht hcus M dlofinam  

 
   .),(),(),( YFXgYXFgYX     )2(  
 

:evorp nac ew )2( gnisU  
 

,0),(),( XYYX     )3(  

,0),(),( YXaYFXF r     )4(  

,0,, YZZY XX    )5(  

.,, ZYaZFYF X
r

X    )6(  

 yb gnitoneD ,,),,,( ZFXFgZYXW YW  
:evig )4( dna )3( seitreporp eht  

 
,,,,,,, XWZYZYXW  

,,,,,,, ZYXWaZFYXFW r   )7(  
,),,,(),,,( ZFYXWZYXFW  

 
:yb denifed si R rosnet erutavruc eht taht nwonk llew si tI  

 
.,, ZZZR YXYXYX  

yb etoned eW  
,,,,, ZYRgZYXWR XW  

.M no Z dna Y,X,W sdleif rotcev yrartibra rof  

USH - H NO ERUTCURTS - II SDLOFINAM ERUTCURTS  

kahtaP htaN ardneriV  , amreV ateeG  



 
USH - H NO ERUTCURTS - II SDLOFINAM ERUTCURTS  

 

                                                                                              191                                                                                     .www moc.mreji   

 

  erutavruc lanoitces cihpromoloh eht taht nwonk osla si tI
)(xH yb denifed si  

 
   ,,,/,,,)( xFxFgxxgxFxxFxRxH  
 

 rof .,)( MpMpTx  

  teL mmm EEEE 211 ,.....,,.....  lamronohtro na eb
:taht hcus dleif emarf  

 

   .,....,1,/1 2 miaEE
r

iim  

  yb etoned eW kdnak   icciR eht dna rosnet icciR eht

 rosnet* icciR ehT  .ylevitcepser ,M no rosnet* *k   denifed si
yb  

 
   ,)),((),(* yFxzFRzfoecartyxk  
 

 rof .,)(,, MpMTzyx p  

.3  M STLUSER NIA  
.noitacinummoc tneserp eht fo stluser niam eht etats llahs ew noitces tneserp eht nI  

 
1 meroehT   

H no eb M teL - nehT .)p(c erutavruc lanoitces cihpromoloh tnatsnoc esiwtniop fo dlofinam erutcurts  
            
 xwygaywxgaxFwyyFwxwFyxpca rrr ),(),(),(),(),(2)(4  

  yFxwRFayxFwFRayFxFwFRFyxwRa rrr ),(),(),(3),(3 2  

  yxFwRFayFxFwRayxwFRFayFxwFRa rrrr ),(),(3),(3),(  

  xFywRFaxyFwFRaxFyFwFRFxywRa rrr ),(),(),(3),(3  

  .),(),(3),(3),( xyFwRFaxFyFwRaxywFRFaxFywFRa rrrr  
 
 .sammel emos etats won eW  
 

1 ammeL   
H na si M fI -  dna dlofinam erutcurts iE  if emarf lamronohtro na si :evah ew X dleif rotcev yreve rof ,dle  

 

  ,0),(),(
2

1
ii

r
ii

m

i
EEXRaEFEFXR  

 

  ,0),(),(
2

1
ii

r
ii

m

i
EEFXRaEFEXR  

 
2 ammeL   

H a eb M teL - :evah ew M no Y,X sdleif rotcev yrartibra rof nehT .dlofinam erutcurts  
 

   

.),(),(
),(),(

),(),(

2

**

XYFkYXFk
XYkaYFXFk

XYkYXk
r  

 
  dna s fI *s  ht era :evah ew neht ,ylevitcepser M fo serutavruc ralacs* eht dna ralacs e  
 

1 noitisoporP   
m2 a eb M fI - H  lanoisnemid -  yrartibra rof neht ,)p(c erutavruc lanoitces cihpromoloh tnatsnoc esiwtniop fo dlofinam erutcurts

:evah ew ,M no Y,X sdleif rotcev  
 
   XYkYXkYFXFkYXkar ,,3),(),( **  

     
.)()1(43

,),()()1(4
pcammssa

YXgapcm
rr

r

 

 

  rof azziR .B.G yb deniatbo neeb evah 1 noitisoporp eht dna 1 meroeht eht fo stluser ehT 12
r
a .)]5[(,  



)MREJI( tnemeganaM dnA hcraeseR gnireenignE fo lanruoJ lanoitanretnI  
9432 : NSSI - emuloV ,8502 - eussI ,20 - 5102 yaM ,50  

                                                                                              291                                                                                   moc.mreji.www   

 KN yreve roF - :evah ew dlofinam  
 

    ,),,()3(),( ,

2

1

1
ii

m

mi

r EYEXaYXk  

 

     

.),(3),(

,),(),(
,),(),(

1*

**

YXkaaYXk

XYkYXk
YXkaYFXFk

rr

r

 

 
 :gniwollof eht niatbo nac ew snoitaler evoba eht gnisU  
 

2 meroehT  
 m2 a si M fI - KN detcennoc lanoisnemid -  nietsniE na si M neht ,erutavruc lanoitces cihpromoloh tnatsnoc esiwtniop fo dlofinam

dlofinam .  
 

R SECNEREFE  
]1[  s nO ,xoneX .hP dna uodirohpotsirC .bC H emo -  erutcurts

 lanoitces scihpromoloh tnatsnoc htiw sdlofinam
.)3991( ,2.oN ,IX ,metaM etoN ,erutavruc  

]2[   ciarbegla yb denifed serutcurts elbaitnereffid nO ,lagguD ,L
 ,)1791(22 .S.V ,rosneT ,rosnet siuhnejiN .I ,snoitauqe

832 - .242  
]3[  lbaitnereffid nO ,lagguD .L  ciarbegla yb denifed serutcurts e

F II ,snoitauqe -  ,)1791(22 .S.N ,rosneT ,snoitcennoc
552 - .062  

]4[   tiudorp euqserP ed erutcurts a seteirav sel ruS ,dnargeL C
533 ,)6591(242 siraP .icS .dacA .R.C ,exelpmoc - .733  

]5[  oc htiw sdlofinam naitimreH tsomla nO ,azziR .B.Q  tnatsn
 ,)1991(,05 .S.N rosneT ,tniop a ta erutavruc cihpromoloh

97 - .98  


