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tcartsbA —  neeb sah sdlofinam owt fo tcudorp naisetraC

 evah ew repap siht nI .]1[ yednaP yb deiduts dna denifed
k fo tcudorp naisetraC nekat - usH -  ,sdlofinam erutcurts

 k erehw  emos deiduts dna ,regetni etinif emos si
 a hcus fo rosnet icciR dna erutavruc fo seitreporp

.dlofinam tcudorp  
 

smreT xednI — k : - usH -  ,sdlofinaM erutcurts
HK ,erutcurts tcatnoc tsomla dezilareneg - erutcurts  .  

.I  I NOITCUDORTN  

   teL kMMM ,.......,2,1  k eb - usH -  sdlofinam erutcurts

e  ssalc fo hca C   noisnemid fo dna knnn ,.........,2,1  
 esoppuS .ylevitcepser

kmkMmMmM )(,.......,2)2(,1)1(  rieht eb
 ta secaps tnegnat

kMkmMmMm ,........,22,1 1
 eht neht ,

  ecaps tcudorp

kmkMmMmM )(..............2)2(1)1(  

 mrof eht fo sdleif rotcev sniatnoc ),......,2,1( kXXX  ,
 erehw

kmkMkXmMXmMX )(,..........,2)2(2,1)1(1
 tcudorp evoba no noitacilpitlum ralacs dna noitidda rotceV .

 : swollof sa denifed era ecaps  
)1.1(  ),......,2,1( kXXX   +

),......,2,1( kYYY   =

),.....,22,11( kYkXYXYX , 
)2.1(

 
),......,2,1(),......,2,1( kXXXkXXX

, 
 erehw kiimiMiYiX ,.......,2,1,)(,   dna

 .ralacs a si  
 ecaps tcudorp eht snoitidnoc eseht rednU

kmkMmMmM )(..............2)2(1)1(  
.ecaps rotcev a smrof  

ecaps tcudorp eht no F noitamrofsnart raenil a enifeD  

 
 beF deviecer tpircsunaM 90 02 , 16 

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

wonkcuL - 501722  
rdneriV kahtaP htaN a  ,  .ytisrevinU lairomeM poorawsmaR irhS

wonkcuL - daoR aveD - 300522  

)3.1(
 

),......,22,11(),......,2,1( kXkFXFXFkXXXF
, 

  erehw kFFF ,......,2,1   no snoitamrofsnart raenil era

kmkMmMmM )(,.......,2)2(,1)1(  .ylevitcepser  

  fI kfff ,......,2,1   eb C  revo snoitcnuf   secaps eht

kmkMmMmM )(,.......,2)2(,1)1(   ,ylevitcepser

 eht enifed ew C   noitcnuf kfff ,......,2,1   eht no
 sa ecaps tcudorp  

)4.1(
 ),......,2,1( kXXX

),......,22,11(),......,2,1( kfkXfXfXkfff
. 

  teL kDDD ,......,2,1   eht no snoitcennoc eht eb

 sdlofinam kMMM ,......,2,1  enifed eW .ylevitcepser
 sa ecaps tcudorp eht no D rotarepo eht  

)5.1(   
 ),.....,,((

21 kXXXD
),......,22,11(),......,2,1(

21 kYkDYDYDkYYY
kXXX

. 
nnoc a fo seitreporp ruof lla seifsitas D nehT  ti suht dna noitce

.dlofinam tcudorp eht no noitcennoc a si  

.II  S  EMO R STLUSE  

noitinifeD   no denifed eb ereht teL nV  deulav  rotcev a ,
 taht hcus C ssalc fo F noitcnuf raenil  

 nrnI
raF 02

 
 F nehT .rebmun yranigami ro laer si a dna regetni na si r erehw

 usH dellac si – curts  dna erut nV   eht dellac si  usH –  erutcurts
dlofinam . 

 
: 1.2 meroehT   dlofinam tcudorp ehT

kMMM .......21  usH a stimda -  dna fi erutcurts

 sdlofinam eht fi ylno kMMM ,......,2,1   era
usH - .sdlofinam erutcurts  

 esoppuS :foorP kMMM ,......,2,1  usH era -  erutcurts
 sdleif rosnet tsixe ereht suhT .sdlofinam

o tcudorP naisetraC K f - usH - dlofinaM erutcurtS  
amreV ateeG  , kahtaP htaN ardneriV  
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kFFF ,......,2,1  hcae   no )1,1( epyt fo kMMM ,......,2,1  gniyfsitas ylevitcepser  

)1.2(  kiiX
raiXiF ,......,2,1,)(2  

.orez ot lauqe ton , rebmun xelpmoc yna si a erehW  
 no  F noitamrofsnart raenil a stsixe ereht taht swollof ti )3.1( noitauqe fo weiv nI kMMM .......21   gniyfsitas  

)2.2(     )2,.........,2
2
2,1

2
1(),......,2,1(2

kXkFXFXFkXXXF  

 ),.......,2,1( kXXXra  
usH a stimda dlofinam tcudorp eht ,suhT - .erutcurts  

                          dlofinam tcudorp eht no g cirtem nainnameiR a enifed su teL kMMM .......21   sa  

)3.2(         

,),(.......

)2,2(2)1,1(1)),.....,2,1(,),.....,2,1((

kYkXkg
ra

YXgraYXgrakYYYkXXXgra
 

 erehw kggg ...........,2,1   sdlofinam eht revo scirtem nainnameiR eht era kMMM ,.......,2,1  .ylevitcepser  

 fI k,.......,2,1  dna sdleif rotcev eb k,.......,2,1  1 eb - usH eht no smrof -  sdlofinam erutcurts

kMMM ,.......,2,1  dleif rotcev a neht ,ylevitcepser  1 a dna -  mrof  dlofinam tcudorp eht no

kMMM ,.......,2,1 .denifed si  
.stluser gniwollof eht evorp won eW  

 : 2.2 meroehT  dlofinam tcudorp ehT kMMM .......21  fi ylno dna fi erutcurts tcatnoc tsomla dezilareneg a stimda

 sdlofinam eht kMMM ,.......,2,1  ts emas eht ssessop .erutcur  

  : foorP  teL kMMM ,.......,2,1  sdleif rosnet stsixe ereht suhT .sdlofinam tcatnoc tsomla dezilareneg era iF   epyt fo

 sdleif rotcev )1,1( i 1 dna -  .mrof kii ,.........,2,1,  gniyfsitas  

)4.2(  ,)()(2
iiXiiX

raiXiF  

 dlofinam tcudorp roF kMMM .......21 . 

                         )2,.........,2
2
2,1

2
1(),......,2,1(2

kXkFXFXFkXXXF  

rof eht sekat ,)4.2( noitauqe fo pleh eht yB m 

,))(,....,2)2(2,1)1(1(),......,2,1(),.....,2,1(2
kkXkXXkXXXrakXXXF

ro  

                )5.2( .)()(2 XXraXF  
.]2[ .erutcurts cirtem tcatnoc tsomla dezilareneg a stimda dlofinam tcudorp eht ecneH  

 : 3.2 meroehT  dlofinam tcudorp ehT kMMM .......21  HK a stimda -  sdlofinam eht fi ylno dna fi erutcurts

kMMM ,.......,2,1  HK era - .sdlofinam erutcurts  

 :foorP   esoppuS kMMM ,.......,2,1  K era H-  suhT .sdlofinam erutcurts  

)6.2(  

0

)()(
..........................

)2()22()1()11(
21

kYkFkD

YFDYFD

kX

XX

 

 evah ew ,dlofinam tcudorp eht no noitcennoc a si D sA  
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                )7.2(
}),....,2,1(),......,,({

}),.....,2,1(),....,,(),.....,2,1()),....,,((

21

2121

kYYYXXXDF
kYYYFXXXDkYYYFXXXD

k

kk
 

mrof eht sekat siht ,)5.1( noitauqe dna )3.1( noitauqe fo weiv nI  

),..........,22,11(

),.........,22,11(),......,,(),......,2,1()),......,,((

21

2121

kYkDYDYDF
kYkFYFYFXXXDkYYYFXXXD

kXXX

kk
 

 
),........,222,111(

),......,222,111(

21

21

kYkDkFYDFYDF

kYkFkDYFDYFD

kXXX

kXXX
 

             
)()(,.....,)2()22(,)1()11((

21 kYkFkDYFDYFD
kXXX

                                                              

0 . 
HK si dlofinam tcudorp eht ,suhT - .dlofinam erutcurts  

  :4.2 meroehT  dlofinam tcudorp ehT kMMM .......21  usH  fo -  sdlofinam erutcurts kMMM ,.......,2,1   si

 sdlofinam eht fi ylno dna fi anabihcaT tsomla kMMM ,.......,2,1  .sdlofinam anabihcaT yletarapes era  

 :foorP usH a teL -  sdlofinam erutcurts kMMM ,.......,2,1  a nehT .sdlofinam anabihcaT tsomla er  

           )8.2(  .,........,2,1,0)()()()( kiiYiFiDiYiFiD iYiX
  

 
rosneT icciR dna erutavruC .3  

 teL ),......,2,1( kXXXX   dna ),......,2,1( kYYYY   eb C   dlofinam tcudorp eht no sdleif rotcev

kMMM .......21   dna ),......,2,1( kfffF   a eb C   nehT .noitcnuf  

)1.3(    
),....,2,1(}),.....,2,1(),.....,2,1({),.......,2,1(

),.....,2,1(]),.....,2,1(,),......,2,1([

kYYYkfffkYYYkXXX
kfffkYYYkXXX

 

 .)],[,.......,2]2,2[,1]1,1[( kfkYkXfYXfYX  

 esoppuS kiiZiYiXiK ,.....,2,1,),,(  usH eht fo srosnet erutavruc eht eb -  sdlofinam erutcurts

kMMM ,.......,2,1 ser  fI .ylevitcep ),,( ZYXK   dlofinam tcudorp eht fo rosnet erutavruc eht eb

kMMM .......21  evah ew nehT .  

     )2.3( .]),,(,..........,)2,2,2(2,)1,1,1(1[),,( kZkYkXkKZYXKZYXKZYXK  

 fI ),....,2,1( kWWWW neht ,dlofinam tcudorp eht no dleif rotcev a eb  

           )3.3( ,)),,,((),,,( WZYXKgWZYXK  

)4.3(             
),,,(

.................)2,2,2,2(2)1,1,1,1(1),,,(

kWkZkYkXkK
WZYXKWZYXKWZYXK

 

evah ew ,suhT  
 : 1.3 meroehT   dlofinam fo tcudorp ehT kMMM .......21  vruc tnatsnoc fo si usH fi ylno dna fi eruta -  erutcurts

 sdlofinam kMMM ,.......,2,1  .erutavruc tnatsnoc fo yletarapes era  

 : 2.3 meroehT   dlofinam tcudorp eht fo rosnet icciR ehT kMMM .......21   eht fo rosnet icciR eht fo mus eht si

usH -  sdlofinam erutcurts kMMM ,.......,2,1 . 

  : 3.3 meroehT  dlofinam fo tcudorp ehT kMMM .......21  E na si usH eht fi ylno dna fi ecaps nietsni -  erutcurts

 sdlofinam kMMM ,.......,2,1  .ecaps nietsniE yletarapes era  
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: foorP   dlofinam tcudorp eht teL kMMM .......21  suhT .ecaps nietsniE na eb  

)5.3(    ,),(),( YXgCYXciR  

 erehW
n
KC nehT .dlofinam tcudorp eht fo noisnemid eht gnieb n dna erutavruc ralacs eht gnieb K ,  

                   .,.............,2,1,),(),( kiiYiXigCiYiXciR  

 sdlofinam eht eroferehT kMMM ,.......,2,1  .secaps nietsniE osla era  
 
 

secnerefeR  
 ,sdlofinam owt fo tcudorp naisetraC ,yednaP .B .H      ]1[

        ,htaM .lppA eruP .nruoJ naidnI  
          55 )1891( )1(21 - .06  

desremmi  ecafrusrepyH ,tnaP .J       ]2[  FG a ni -  erutcurts
396 )6891( )3(91 ,acitamehtaM oitartnomeD ,dlofinam - .796   


