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= ^ééäáÅ~íáçå=NW=~Ç~éí¨=Éå=ÅÉ=èìá=ÅçåÅÉêåÉ=ìåÉ=Ñ~áÄäÉ=ÅçåÅÉåíê~íáçå=ÇÉ=éçääì~åíë=éçìê=jfkbodfbJb`l== = =
= ^ééäáÅ~íáçå=OW=é~êíáÉääÉãÉåí=~Ç~éí¨=Éå=ÅÉ=èìá=ÅçåÅÉêåÉ=ìåÉ=Ñ~áÄäÉ=ÅçåÅÉåíê~íáçå=ÇÉ=éçääì~åíë=éçìê=jfkbodfbJb`l= = =
= ^ééäáÅ~íáçå=PW=~Ç~éí¨=éçìê=ÅÉêí~áåÉë=~ééäáÅ~íáçåëK=kÉ=åÉ=ÅçåîáÉåí=é~ë=éçìê=jfkbodfbJb`l= = =
G= m~ë=ÇÛ¨ãáëëáçåë=ÇÉ=Ñçêã~äÇ¨ÜóÇÉ=áëëìÉë=Çì=ëóëí≠ãÉ=ÇÉ=ÅçääÉ= = ===================================================================m~ÖÉ==N=L=NN=

 

cçêã~äÇ¨ÜóÇÉ=ãçóÉå=~ìñáäá~áêÉ=OW=iáëíÉ=ê¨Öìäá≠êÉãÉåí=ãáëÉ=¶=àçìê=ÇÉ=éêçÇìáíë=Ç¨êáî¨ë=Çì=Äçáë=~Ç~éí¨ë=¶=ìåÉ=ìíáäáë~íáçå=Éå=áåí¨êáÉìêK=
iÉë=éêçÇìáíë=äáëí¨ë=éÉìîÉåí=~ííÉáåÇêÉ=ìåÉ=ÅçåÅÉåíê~íáçå=ÇÛ¨èìáäáÄêÉ=ÇÉ=Ñçêã~äÇ¨ÜóÇÉ=áåÑ¨êáÉìêÉ=~ìñ=î~äÉìêë=áåÇáèì¨ÉëK=iÉë=î~äÉìêë=ÇÛ¨ãáëëáçåë=ÇÉ=Ñçêã~äÇ¨ÜóÇÉ=ëçåí=áåÇáÅ~íáîÉëK=iáÖåìã=åÉ=éÉìí=
ÆíêÉ=íÉåì=êÉëéçåë~ÄäÉ=ÇÉ=ÇáÑÑ¨êÉåÅÉë=éçìî~åí=~éé~ê~≤íêÉ=Eé~ê=ÉñKI=Éå=ê~áëçå=ÇÉ=Ñ~ÅíÉìêë=ÇÛáåÑäìÉåÅÉ=äçêë=ÇÉ=ä~=Ñ~ÄêáÅ~íáçåI=çì=ÇÉ=ÇáÑÑ¨êÉåíÉë=¨é~áëëÉìêë=ÇÉ=é~ååÉ~ìñFK=
=
=

mêçÇìáí= c~ÄêáÅ~åí=L=aáëíêáÄìíÉìê oÉîÆíÉãÉåí=L=íê~áíÉãÉåí=ÇÉ=ëìêJ
Ñ~ÅÉ=
=

`çääÉI==
mçìêÅÉåí~ÖÉ=ÇÉ=
ÅçääÉ=

bé~áëëÉìê=ÇÉë=
é~ååÉ~ìñ=

kçêãÉ=éêçÇìáíI=
Åä~ëëÉ==
íÉÅÜåáèìÉ==
EëÉäçå=bkF=

`ä~ëëÉ=
ÇÛ¨ãáëëáçå=L=
i~ÄÉä=

ríáäáë~íáçåI==
ÅçåÅÉåíê~íáçå=
ÇÛ¨èìáäáÄêÉ=ÇÉ=
Ñçêã~äÇ¨ÜóÇÉ=

m~ååÉ~ìñ=ÇÉ=é~êíáÅìäÉë=äá¨Éë=¶=ä~=ê¨ëáåÉ=ëóåíÜ¨íáèìÉ=

bÖÖÉê=bìêçÇÉâçê=
=

bÖÖÉê=eçäòïÉêâëíçÑÑÉ
=

Ñáäã=ÇÉ=ê¨ëáåÉ=ã¨ä~ãáåÉ=Eëìê=äÉë=
ÇÉìñ=Ñ~ÅÉëF=

rcI=TJNOB UJPUãã bk=PNOI=mO bNI=_ä~ìÉê=båJ
ÖÉä=o^iJrw=PU=

≤ MIMP=ééã=

eçãçÖÉåUM=
=

g~Öç=^d=
=

Äêìí
=

mjaf=≤=RB=
=

UMãã
=

^Öê¨ãÉåí=
íÉÅÜåáèìÉ=wJ
VKNJOOM=

bN
=

*=
=

iáîáåÖ_ç~êÇ=mQ= mÑäÉáÇÉêÉê=pïáëë=^d Äêìí mjafI=≤=QB=
=

ëìê=ÇÉã~åÇÉ bk=PNOI=mQ bN *==

iáîáåÖ_ç~êÇ=mR= mÑäÉáÇÉêÉê=pïáëë=^d Äêìí mjafI=≤=RB= NPJOR=ãã bk=PNOI=mR bN *=

iáîáåÖ_ç~êÇ=Ñ~ÅÉ=mT= mÑäÉáÇÉêÉê=pïáëë=^d Äêìí mjafI=≤=SB= NOJOR=ãã bk=PNOI=mT bN *=

ptfpppm^k=b`l= hêçåçëé~å=pÅÜïÉáò=^d Äêìí jrcI=TJNOB NSJQMãã bk=PNOI=mO ≤ MIMP=ééã 

ptfpppm^k=b`l=sÉêäÉÖÉéä~ííÉå hêçåçëé~å=pÅÜïÉáò=^d Äêìí jrcI=TJNOB NSJQMãã bk=PNOI=mO ≤ MIMP=ééã 

ptfpppm^k=b`l=aÉÅçê hêçåçëé~å=pÅÜïÉáò=^d Ñáäã=ÇÉ=ê¨ëáåÉ=ã¨ä~ãáåÉ=Eëìê=äÉë=
ÇÉìñ=Ñ~ÅÉëF=

jrcI=TJNOB bk=PNOI=mO bN ≤ MIMO=ééã=

ptfpppm^k=aÉÅçê=Ej∏ÄÉäéä~íJ
íÉå=qóé=mOF=

hêçåçëé~å=pÅÜïÉáò=^d Ñáäã=ÇÉ=ê¨ëáåÉ=ã¨ä~ãáåÉ=Eëìê=äÉë=
ÇÉìñ=Ñ~ÅÉëF=

rcI=TJNOB bk=PNOI=mO bN ≤ MIMP=ééã=

ptfpppm^k=jìäíáä~óÉê=Ej∏ÄÉäJ
éä~ííÉå=qóé=mOF=

hêçåçëé~å=pÅÜïÉáò=^d îÉêåáë=¶=Ä~ëÉ=ÇÉ=ê¨ëáåÉ=~ÅêóäáèìÉ=
ÇìêÅáëë~åí=~ìñ=rs=Eëìê=äÉë=ÇÉìñ=
Ñ~ÅÉëF=

rcI=TJNOB= bk=PNOI=mO bN ≤ MIMP=ééã 

aÉÅç_ç~êÇ=mO=wrLcGGGG mÑäÉáÇÉêÉê=pïáëë=^d Ñáäã=ÇÉ=ê¨ëáåÉ=ã¨ä~ãáåÉ=Eëìê äÉë=
ÇÉìñ=Ñ~ÅÉëF=

rcI=VB= NSLNV=ãã bk=PNOI=mO bNI=_ä~ìÉê=båJ
ÖÉä=o^iJrw=TS=

≤ MIMP=ééã=

=

=
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= ^ééäáÅ~íáçå=PW=~Ç~éí¨=éçìê=ÅÉêí~áåÉë=~ééäáÅ~íáçåëK=kÉ=åÉ=ÅçåîáÉåí=é~ë=éçìê=jfkbodfbJb`l= = =
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mêçÇìáí= c~ÄêáÅ~åí=L=aáëíêáÄìíÉìê oÉîÆíÉãÉåí=L=íê~áíÉãÉåí=ÇÉ=ëìêJ
Ñ~ÅÉ=
=

`çääÉI==
mçìêÅÉåí~ÖÉ=ÇÉ=
ÅçääÉ=

bé~áëëÉìê=ÇÉë=
é~ååÉ~ìñ=

kçêãÉ=éêçÇìáíI=
Åä~ëëÉ==
íÉÅÜåáèìÉ==
EëÉäçå=bkF=

`ä~ëëÉ=
ÇÛ¨ãáëëáçå=L=
i~ÄÉä=

ríáäáë~íáçåI==
ÅçåÅÉåíê~íáçå=
ÇÛ¨èìáäáÄêÉ=ÇÉ=
Ñçêã~äÇ¨ÜóÇÉ=

m~ååÉ~ìñ=ÇÉ=é~êíáÅìäÉë=äá¨Éë=~ì=ÅáãÉåí=

`Éíêáë= hìê~íäÉ=C=g~ÉÅâÉê=^d Äêìí wÉãÉåí NMJQM=ãã bk=SPQ= bN *=

lp_=

^dbm^k=lp_=L=O=mro= q^cf_o^=pìáëëÉ=p^=L=däìåò=^d Äêìí mjafI=RJSB SJQM=ãã bk=PMMI=lp_=O bNI=f_r *=

^dbm^k=lp_=L=P=mro== q^cf_o^=pìáëëÉ=p^=L=däìåò=^d Äêìí mjafI=RJSB SJQM=ãã bk=PMMI=lp_=P bNI=f_r *=

^dbm^k=lp_=L=Q=mro== q^cf_o^=pìáëëÉ=p^=L=däìåò=^d Äêìí mjafI=RJSB SJQM=ãã bk=PMMI=lp_=Q bNI=f_r * 

bÖÖÉê=`çãÄáäáåÉ= bÖÖÉê=eçäòïÉêâëíçÑÑÉ Äêìí jrcI=QJRB

mjafI=QJRB=

NVJOR=ãã bN ≤ MIMQ=ééã 

bÖÖÉê=bìêçÇÉâçê=`çãÄáäáåÉ bÖÖÉê=eçäòïÉêâëíçÑÑÉ Ñáäã=ÇÉ=ê¨ëáåÉ=ã¨ä~ãáåÉ=Eëìê=äÉë=
ÇÉìñ=Ñ~ÅÉëF=

jrcI=QJRB

mjafI=QJRB=

NVJOR=ãã bN ≤ MIMN=ééã 

bÖÖÉê=bìêçëíê~åÇ=lp_=P=bM bÖÖÉê=eçäòïÉêâëíçÑÑÉ Äêìí mjafI=QJSB SJQM=ãã bk=PMMI=lp_=P bN * 

bÖÖÉê=bìêçëíê~åÇ=lp_=Q=qçé bÖÖÉê=eçäòïÉêâëíçÑÑÉ Äêìí mjafI=QJSB SJQM=ãã bk=PMMI=lp_=Q bN * 

hêçåçéäó=lp_=P=cGGGG hêçåçëé~å=pÅÜïÉáò=^d Äêìí mjafI=RJSB bk=PMMI=lp_=P bN * 

hêçåçéäó=lp_=Q=cGGGG hêçåçëé~å=pÅÜïÉáò=^d Äêìí mjafI=SJTB bk=PMMI=lp_=Q bN * 

hêçåçëé~å=lp_=pìéÉêÑáåáëÜ=b`l hêçåçëé~å=`oI=ëéçäK=ëKêKçK Äêìí mjafI=RJSB SJPO=ãã bk=PMMI=lp_=P bN * 

hêçåçëé~å=lp_=pìéÉêÑáåáëÜ=b`l=
_~ì=

hêçåçëé~å=`oI=ëéçäK=ëKêKçK Äêìí mjafI=RJSB NOJPM=ãã bk=PMMI=lp_=Q bN * 

píÉêäáåÖlp_LPJwÉêç= kçêÄçêÇ=kKsK=L=kçêÄçêÇ=bìêçéÉ=
iíÇK=

Äêìí mjafI=PJQB àìëèìÛ¶ PM=ãã bk=PMMI=lp_=P
=

b=N *=

píÉêäáåÖlp_LQJwÉêç= kçêÄçêÇ=kKsK=L=kçêÄçêÇ=bìêçéÉ=
iíÇK=

Äêìí mjafI=PJQB àìëèìÛ¶ OR=ãã bk=PMMI=lp_=Q
=

b=N *=

lp_Jmjaf=
=

hìê~íäÉ=C=g~ÉÅâÉê=^d Äêìí mjafI=RJSB NOJPM=ãã bk=PMMI=lp_=P= bN *=

= = =  
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mêçÇìáí= c~ÄêáÅ~åí=L=aáëíêáÄìíÉìê oÉîÆíÉãÉåí=L=íê~áíÉãÉåí=ÇÉ=ëìêJ
Ñ~ÅÉ=
=

`çääÉI==
mçìêÅÉåí~ÖÉ=ÇÉ=
ÅçääÉ=

bé~áëëÉìê=ÇÉë=
é~ååÉ~ìñ=

kçêãÉ=éêçÇìáíI=
Åä~ëëÉ==
íÉÅÜåáèìÉ==
EëÉäçå=bkF=

`ä~ëëÉ=
ÇÛ¨ãáëëáçå=L=
i~ÄÉä=

ríáäáë~íáçåI==
ÅçåÅÉåíê~íáçå=
ÇÛ¨èìáäáÄêÉ=ÇÉ=
Ñçêã~äÇ¨ÜóÇÉ=

m~ååÉ~ìñ=jac=

bÖÖÉê=bìêçÇÉâçê=jac= bÖÖÉê=eçäòïÉêâëíçÑÑÉ= Ñáäã=ÇÉ=ê¨ëáåÉ=ã¨ä~ãáåÉ=Eëìê=äÉë=
ÇÉìñ=Ñ~ÅÉëF=

jrc=NMJ=NRB= U=ãã=J=PU=ãã= = bN= ≤ MIMO=ééã=
=

bÖÖÉê=aec= bÖÖÉê=eçäòïÉêâëíçÑÑÉ= Äêìí= mjafI=PJRB= NPI=NR=ãã= bk=SOOJRI=
jacKot^=

bNI=_ä~ìÉê=båJ
ÖÉä=o^iJrw=TS=

* 

jac=Åçää~ÖÉ=ÉñÉãéí=ÇÉ=Ñçêã~äJ
Ç¨ÜóÇÉ=

hìê~íäÉ=C=g~ÉÅâÉê=^d= Äêìí= mjafI=ÉåîK=QB= NSJNV=ãã= bk=SOOJR== bN= *=

jac=~îÉÅ=ÑÉìáääÉ=ÇD~ééêÆí= hìê~íäÉ=C=g~ÉÅâÉê=^d= ÑÉìáääÉ=ÇÚ~ééêÆí= mjafI=ÉåîK=QB= UJQM=ãã= bk=SOOJR== bN= *=

m~î~íÉñ=_áçÑ~ëÉê=qΩêÇÉÅâ= m~î~íÉñ=p^= Äêìí= mcI=NJOB= PJU=ãã= bk=SOO= bN= ≤ MIMO=ééã=

m~î~íÉñ=eçã~Çìê=qΩêÇÉÅâ= m~î~íÉñ=p^= Äêìí= rcLjrcI=≤ NOB ≤ S=ãã= bk=SOO= bN== ≤ MIMR=ééã 

ptfppjac=b`l=aÉÅçê= hêçåçëé~å=pÅÜïÉáò=^d= Ñáäã=ÇÉ=ê¨ëáåÉ=ã¨ä~ãáåÉ=Eëìê=äÉë=
ÇÉìñ=Ñ~ÅÉëF=

jrcI=NMJNPB= = bk==SOOJRI=
jac=

bN= ≤ MIMO=ééã 

ptfppjac=aÉÅçê=Ejac=ãçÄáJ
äáÉêF=

hêçåçëé~å=pÅÜïÉáò=^d= Ñáäã=ÇÉ=ê¨ëáåÉ=ã¨ä~ãáåÉ=Eëìê=äÉë=
ÇÉìñ=Ñ~ÅÉëF=

rcI=NMJNPB= = bk==SOOJRI=
jac=

bN= ≤ MIMP=ééã 

ptfppjac=aÉÅçê=é~ååÉ~ì=Ñáå=
EjacLeac=aΩååéä~ííÉåF==

hêçåçëé~å=pÅÜïÉáò=^d= Ñáäã=ÇÉ=ê¨ëáåÉ=ã¨ä~ãáåÉ=Eëìê=äÉë=
ÇÉìñ=Ñ~ÅÉëF=

rcI=NOJNRB= = bk=SOOJRI=
jacLeac=

bN= ≤ MIMP=ééã 

ptfppjac=é~ååÉ~ì=Ñáå=ãìäíáJ
ä~óÉê=EjacLeacF=

hêçåçëé~å=pÅÜïÉáò=^d= îÉêåáë=¶=Ä~ëÉ=ÇÉ=ê¨ëáåÉ=~ÅêóäáèìÉ=
ÇìêÅáëë~åí=~ìñ=rs=Eëìê=äÉë=ÇÉìñ=
Ñ~ÅÉëF=

rcI=NOJNRB= = bk=SOOJR= bN= ≤ MIMP=ééã 

pïáëë=jac=b`l= hêçåçëé~å=pÅÜïÉáò=^d= Äêìí= jrcI=TJNOB= NSJOOãã= bk=SOO= bN= ≤ MIMP=ééã 

qlm^k=jac=`çäçìê=Åçää~ÖÉ=
ÉñÉãéí=ÇÉ=Ñçêã~äÇ¨ÜóÇÉ=Ejac=
íÉáåí¨=Ç~åë=ä~=ã~ëëÉF=

q^cf_o^=pìáëëÉ=p^=L=däìåò=^d= Äêìí= mjafI=PJRB= NMJOR=ãã= =jac= bNI=k^cI=f_r= * 

qlm^k=jac=fkklsrp=ã¨ä~ãáJ
å¨=Åçää~ÖÉ=ÉñÉãéí=ÇÉ=Ñçêã~äÇ¨J
ÜóÇÉ=

q^cf_o^=pìáëëÉ=p^=L=däìåò=^d= Ñáäã=ÇÉ=ê¨ëáåÉ=ã¨ä~ãáåÉ=Eëìê=äÉë=
ÇÉìñ=Ñ~ÅÉëF=

mjafI=PJRB= S=JQMãã= jac= bN= * 

qlm^k=jac=pqa==
Åçää~ÖÉ=ÉñÉãéí=ÇÉ=Ñçêã~äÇ¨ÜóÇÉ=

q^cf_o^=pìáëëÉ=p^=L=däìåò=^d= Äêìí= mjafI=PJRB= SJQMãã= jac= bNI=k^cI=f_r= * 
 



 

oÉÅçãã~åÇ~íáçåë=ÇÉ=éêçÇìáíë=Éí=ÇÛ~ééäáÅ~íáçåë=~Ç~éí¨ë=¶=ìåÉ=ìíáäáë~íáçå=¶=äÛáåí¨êáÉìê=EáåÑçêã~íáçåë=Ç¨í~áää¨Éë=îçáê=é~ÖÉ=NNF 
= ^ééäáÅ~íáçå=NW=~Ç~éí¨=Éå=ÅÉ=èìá=ÅçåÅÉêåÉ=ìåÉ=Ñ~áÄäÉ=ÅçåÅÉåíê~íáçå=ÇÉ=éçääì~åíë=éçìê=jfkbodfbJb`l== = =
= ^ééäáÅ~íáçå=OW=é~êíáÉääÉãÉåí=~Ç~éí¨=Éå=ÅÉ=èìá=ÅçåÅÉêåÉ=ìåÉ=Ñ~áÄäÉ=ÅçåÅÉåíê~íáçå=ÇÉ=éçääì~åíë=éçìê=jfkbodfbJb`l= = =
= ^ééäáÅ~íáçå=PW=~Ç~éí¨=éçìê=ÅÉêí~áåÉë=~ééäáÅ~íáçåëK=kÉ=åÉ=ÅçåîáÉåí=é~ë=éçìê=jfkbodfbJb`l= = =
G= m~ë=ÇÛ¨ãáëëáçåë=ÇÉ=Ñçêã~äÇ¨ÜóÇÉ=áëëìÉë=Çì=ëóëí≠ãÉ=ÇÉ=ÅçääÉ= = ===================================================================m~ÖÉ==Q=L=NN=

 

mêçÇìáí= c~ÄêáÅ~åí=L=aáëíêáÄìíÉìê oÉîÆíÉãÉåí=L=íê~áíÉãÉåí=ÇÉ=ëìêJ
Ñ~ÅÉ=
=

`çääÉI==
mçìêÅÉåí~ÖÉ=ÇÉ=
ÅçääÉ=

bé~áëëÉìê=ÇÉë=
é~ååÉ~ìñ=

kçêãÉ=éêçÇìáíI=
Åä~ëëÉ==
íÉÅÜåáèìÉ==
EëÉäçå=bkF=

`ä~ëëÉ=
ÇÛ¨ãáëëáçå=L=
i~ÄÉä=

ríáäáë~íáçåI==
ÅçåÅÉåíê~íáçå=
ÇÛ¨èìáäáÄêÉ=ÇÉ=
Ñçêã~äÇ¨ÜóÇÉ=

qlm^k=jac=co=Åçää~ÖÉ=ÉñÉãéí=
ÇÉ=Ñçêã~äÇ¨ÜóÇÉI=ÇáÑÑáÅáäÉãÉåí=
áåÑä~ãã~ÄäÉ==

q^cf_o^=pìáëëÉ=p^=L=däìåò=^d= Äêìí= mjafI=PJRB= VJNVãã= jac= bNI=k^cI=f_r= * 
 

qlm^k=jac=`çäçìê=_ä~Åâ=co=
Åçää~ÖÉ=ÉñÉãéí=ÇÉ=Ñçêã~äÇ¨ÜóÇÉI=
íÉáåí¨=Ç~åë=ä~=ã~ëëÉI=ÇáÑÑáÅáäÉJ
ãÉåí=áåÑä~ãã~ÄäÉ==

q^cf_o^=pìáëëÉ=p^=L=däìåò=^d= Äêìí mjafI=PJRB NMJORãã jac bNI=k^cI=f_r * 
 

qlm^k==jac=Åçää~ÖÉ=ÉñÉãéí=ÇÉ=
Ñçêã~äÇ¨ÜóÇÉ=~îÉÅ=ÑÉìáääÉ=
ÇÚ~ééêÆí==

q^cf_o^=pìáëëÉ=p^=L=däìåò=^d ÑÉìáääÉ=ÇÚ~ééêÆí mjafI=PJRB UJQM=ãã jac= bNI=f_r *=

m~ååÉ~ìñ=ÇÉ=ÑáÄêÉë=ÇìêëI=ãáJÇìêëI=íÉåÇêÉ==

^dbm^k=ata=éêçíÉÅí=pqa=ìåÇ=
kHc=

q^cf_o^=pìáëëÉ=p^=L=däìåò=^d= Äêìí= mjafI=PJRB= NS=ãã= bk=SOOJR=
jacKote=

bNI=f_rI=^H= *=

^dbm^k=qea=pqa=ìåÇ=kHc= q^cf_o^=pìáëëÉ=p^=L=däìåò=^d= Äêìí= mjafI=PJRB= QMJUM=ãã= bk=NPNTNI==
ÇíK=wìä~ëëìåÖ==
wJVKNJNRMU=

bNI=f_rI=^H= *=

^dbm^k=qea=ui=kHc= q^cf_o^=pìáëëÉ=p^=L=däìåò=^d= Äêìí= mjafI=PJRB= NMMJNOM=ãã= bk=NPNTNI==
ÇíK=wìä~ëëìåÖ==
wJOPKNRJNRMU=

bN= * 

^dbm^k=qea=pí~íáÅ= q^cf_o^=pìáëëÉ=p^=L=däìåò=^d= Äêìí= mjafI=PJRB= QMJUM=ãã= bk=NPNTNI==
ÇíK=wìä~ëëìåÖ==
wJVKNJTOR=

bN=X=f_rI=^H= * 

^dbm^k=ram=kHc= q^cf_o^=pìáëëÉ=p^=L=däìåò=^d= Äêìí= mjafI=PJRB= OOJPO=ãã= bk=NPNTN= bNI=f_rI=^H= *=

^dbm^k=qbm=kHc= q^cf_o^=pìáëëÉ=p^=L=däìåò=^d= Äêìí= mjafI=PJRB= QMJUM=ãã= bk=NPNTN= bNI=f_rI=^H= *=

aáÑÑìÄç~êÇ=
=

m~î~íÉñ=p^= Äêìí ms^Å=éçìê=äá~áJ
ëçå=ÇÉë=é~åJ
åÉ~ìñ=

QMJSM=ãã bkNPNTN==
=

bNI=å~íìêÉéäìë= *=

aáÑÑìíÜÉêã=
=

m~î~íÉñ=p^= Äêìí ms^`=éçìê=äá~áJ
ëçå=ÇÉë=é~åJ
åÉ~ìñ=

SMJNOM=ãã bkNPNTN==
=

bNI=å~íìêÉéäìë= *=

aáÑÑìíÜÉêãJi~áÄìåÖëéä~ííÉ=
=

m~î~íÉñ=p^= Äêìí ms^`=éçìê=äá~áJ
ëçå=ÇÉë=é~åJ
åÉ~ìñ=

OMJQM=ãã bkNPNTN==
=

bNI=å~íìêÉéäìë= *=

e~ééó=píÉé= dìíÉñ= Äêìí= p~åë=ÅçääÉ= QI=S=ãã=
=

bk=NPNTN= å~íìêÉéäìë= * 



 

oÉÅçãã~åÇ~íáçåë=ÇÉ=éêçÇìáíë=Éí=ÇÛ~ééäáÅ~íáçåë=~Ç~éí¨ë=¶=ìåÉ=ìíáäáë~íáçå=¶=äÛáåí¨êáÉìê=EáåÑçêã~íáçåë=Ç¨í~áää¨Éë=îçáê=é~ÖÉ=NNF 
= ^ééäáÅ~íáçå=NW=~Ç~éí¨=Éå=ÅÉ=èìá=ÅçåÅÉêåÉ=ìåÉ=Ñ~áÄäÉ=ÅçåÅÉåíê~íáçå=ÇÉ=éçääì~åíë=éçìê=jfkbodfbJb`l== = =
= ^ééäáÅ~íáçå=OW=é~êíáÉääÉãÉåí=~Ç~éí¨=Éå=ÅÉ=èìá=ÅçåÅÉêåÉ=ìåÉ=Ñ~áÄäÉ=ÅçåÅÉåíê~íáçå=ÇÉ=éçääì~åíë=éçìê=jfkbodfbJb`l= = =
= ^ééäáÅ~íáçå=PW=~Ç~éí¨=éçìê=ÅÉêí~áåÉë=~ééäáÅ~íáçåëK=kÉ=åÉ=ÅçåîáÉåí=é~ë=éçìê=jfkbodfbJb`l= = =
G= m~ë=ÇÛ¨ãáëëáçåë=ÇÉ=Ñçêã~äÇ¨ÜóÇÉ=áëëìÉë=Çì=ëóëí≠ãÉ=ÇÉ=ÅçääÉ= = ===================================================================m~ÖÉ==R=L=NN=

 

mêçÇìáí= c~ÄêáÅ~åí=L=aáëíêáÄìíÉìê oÉîÆíÉãÉåí=L=íê~áíÉãÉåí=ÇÉ=ëìêJ
Ñ~ÅÉ=
=

`çääÉI==
mçìêÅÉåí~ÖÉ=ÇÉ=
ÅçääÉ=

bé~áëëÉìê=ÇÉë=
é~ååÉ~ìñ=

kçêãÉ=éêçÇìáíI=
Åä~ëëÉ==
íÉÅÜåáèìÉ==
EëÉäçå=bkF=

`ä~ëëÉ=
ÇÛ¨ãáëëáçå=L=
i~ÄÉä=

ríáäáë~íáçåI==
ÅçåÅÉåíê~íáçå=
ÇÛ¨èìáäáÄêÉ=ÇÉ=
Ñçêã~äÇ¨ÜóÇÉ=

fëçä~áê= m~î~íÉñ=p^= Äêìí ms^`=éçìê=äá~áJ
ëçå=ÇÉë=é~åJ
åÉ~ìñ=

NUJSM=ãã bk=NPNTN=
bk=SOOJQI=p_Je
=

bNI=å~íìêÉéäìë= *=

j~Öêáéçä=mêÉãáìã= hìê~íäÉ=C=g~ÉÅâÉê=^d= Äêìí= p~åë=ÅçääÉ= QRJOQM=ãã= bk=NPNTN= å~íìêÉéäìë= * 

jìäíáéäÉñJíçé= dìíÉñ= Äêìí= mjafI=QB= NUJPR=ãã= bk=NPNTN= å~íìêÉéäìë= * 
 

jìäíáíÜÉêã= dìíÉñ= Äêìí mjafI=QB= OMJNSM=ãã
=

bk=NPNTN å~íìêÉéäìë * 

m~î~Äç~êÇ= m~î~íÉñ=p^= Äêìí ms^`=éçìê==
äá~áëçå=ÇÉë=
é~ååÉ~ìñ=

OMJSM=ãã bkNPNTN bNI=å~íìêÉéäìë *=

m~î~ÇÉåíêç= m~î~íÉñ=p^= Äêìí ms^`=éçìê==
äá~áëçå=ÇÉë=
é~ååÉ~ìñ=

QMJNOM=ãã bkNPNTN bNI=å~íìêÉéäìë *=

m~î~ÑäÉñ= m~î~íÉñ=p^= Äêìí mçäóçä¨ÑáåÉ= QMJOQM=ãã bk=NPNTN bNI=å~íìêÉéäìë *=

m~î~éçê== m~î~íÉñ=p^= Äêìí p~åë=ÅçääÉ= NSJPO=ãã bk=NPNTN bNI=å~íìêÉéäìë *=

m~î~ëíÉé= m~î~íÉñ=p^= Äêìí âäÉÄëíçÑÑÑêÉá UJOM=ãã bk=NPNTN bNI=å~íìêÉéäìë *=

m~î~íÉñJtÉáÅÜÑ~ëÉêéä~ííÉ=å~íìê m~î~íÉñ=p^= Äêìí ms^`=éçìê=
äá~áëçå=ÇÉë=
é~ååÉ~ìñ=

NMJOM=ãã bkNPNTN bNI=å~íìêÉéäìë *=

m~î~íÜÉêã= m~î~íÉñ=p^= Äêìí ms^`=éçìê=
äá~áëçå=ÇÉë=
é~ååÉ~ìñ=

OMJNSM=ãã bkNPNTN bNI=å~íìêÉéäìë *=

m~î~íÜÉêãJ`çãÄá= m~î~íÉñ=p^= Äêìí ms^`=éçìê=
äá~áëçå=ÇÉë=
é~ååÉ~ìñ=

SMJUM=ãã bkNPNTN bNI=å~íìêÉéäìë *=

m~î~íÜÉêãJcçêíÉ= m~î~íÉñ=p^= Äêìí ms^`=éçìê=
äá~áëçå=ÇÉë=
é~ååÉ~ìñ=

UMJNQM=ãã bkNPNTN bNI=å~íìêÉéäìë *=

m~î~íÜÉêãJmäìë= m~î~íÉñ=p^= Äêìí ms^`=éçìê=
äá~áëçå=ÇÉë=
é~ååÉ~ìñ=

SMJNSM=ãã bkNPNTNI=
bk=SOOJQI=p_Jb

bNI=å~íìêÉéäìë *=



 

oÉÅçãã~åÇ~íáçåë=ÇÉ=éêçÇìáíë=Éí=ÇÛ~ééäáÅ~íáçåë=~Ç~éí¨ë=¶=ìåÉ=ìíáäáë~íáçå=¶=äÛáåí¨êáÉìê=EáåÑçêã~íáçåë=Ç¨í~áää¨Éë=îçáê=é~ÖÉ=NNF 
= ^ééäáÅ~íáçå=NW=~Ç~éí¨=Éå=ÅÉ=èìá=ÅçåÅÉêåÉ=ìåÉ=Ñ~áÄäÉ=ÅçåÅÉåíê~íáçå=ÇÉ=éçääì~åíë=éçìê=jfkbodfbJb`l== = =
= ^ééäáÅ~íáçå=OW=é~êíáÉääÉãÉåí=~Ç~éí¨=Éå=ÅÉ=èìá=ÅçåÅÉêåÉ=ìåÉ=Ñ~áÄäÉ=ÅçåÅÉåíê~íáçå=ÇÉ=éçääì~åíë=éçìê=jfkbodfbJb`l= = =
= ^ééäáÅ~íáçå=PW=~Ç~éí¨=éçìê=ÅÉêí~áåÉë=~ééäáÅ~íáçåëK=kÉ=åÉ=ÅçåîáÉåí=é~ë=éçìê=jfkbodfbJb`l= = =
G= m~ë=ÇÛ¨ãáëëáçåë=ÇÉ=Ñçêã~äÇ¨ÜóÇÉ=áëëìÉë=Çì=ëóëí≠ãÉ=ÇÉ=ÅçääÉ= = ===================================================================m~ÖÉ==S=L=NN=

 

mêçÇìáí= c~ÄêáÅ~åí=L=aáëíêáÄìíÉìê oÉîÆíÉãÉåí=L=íê~áíÉãÉåí=ÇÉ=ëìêJ
Ñ~ÅÉ=
=

`çääÉI==
mçìêÅÉåí~ÖÉ=ÇÉ=
ÅçääÉ=

bé~áëëÉìê=ÇÉë=
é~ååÉ~ìñ=

kçêãÉ=éêçÇìáíI=
Åä~ëëÉ==
íÉÅÜåáèìÉ==
EëÉäçå=bkF=

`ä~ëëÉ=
ÇÛ¨ãáëëáçå=L=
i~ÄÉä=

ríáäáë~íáçåI==
ÅçåÅÉåíê~íáçå=
ÇÛ¨èìáäáÄêÉ=ÇÉ=
Ñçêã~äÇ¨ÜóÇÉ=

m~î~íÜÉêãJmêçÑáä= m~î~íÉñ=p^= Äêìí ms^`=éçìê=
äá~áëçå=ÇÉë=
é~ååÉ~ìñ=

QMJSM=ãã bkNPNTN bNI=å~íìêÉéäìë *=

m~î~ï~ää= m~î~íÉñ=p^= Äêìí ms^`=éçìê=
äá~áëçå=ÇÉë=
é~ååÉ~ìñ=

SMJOMM=ãã bkNPNTN bNI=å~íìêÉéäìë *=

m~î~ï~ääJ_äçÅ= m~î~íÉñ=p^= Äêìí ms^`=éçìê=
äá~áëçå=ÇÉë=
é~ååÉ~ìñ=

SMJOMM=ãã bkNPNTN bNI=å~íìêÉéäìë *=

pí~åÇ~êÇJå= dìíÉñ= Äêìí p~åë=ÅçääÉ SJNU=ãã bk=NPNTN å~íìêÉéäìë * 

qÜÉêãçÑä~í= dìíÉñ= Äêìí mjafI=QB NMMJNSM=ãã bk=NPNTN å~íìêÉéäìë * 

qÜÉêãçÑäÉñ= dìíÉñ= Äêìí mçäóçäÉÑáåI=SB QMJOQM=ãã bk=NPNTN å~íìêÉéäìë * 

qÜÉêãçÑäççê= dìíÉñ= Äêìí ms^`=éçìê=
äá~áëçå=ÇÉë=
é~ååÉ~ìñ=

ONLOMHPNLPM=
ãã=

bk=NPNTN å~íìêÉéäìë * 

qÜÉêãçáåëí~ä= dìíÉñ= Äêìí mjafI=QB RM=ãã bk=NPNTN å~íìêÉéäìë * 

qÜÉêãçêççã= dìíÉñ= Äêìí mjafI=QB OMJNMM=ãã bk=NPNTN å~íìêÉéäìë * 

qÜÉêãçë~ÑÉJÜçãçÖÉå dìíÉñ= Äêìí mjafI=QB QMJOQM bk=NPNTN å~íìêÉéäìë * 

qÜÉêãçë~ÑÉJåÑ= dìíÉñ= Äêìí ms^`=éçìê=
äá~áëçå=ÇÉë=
é~ååÉ~ìñ=

QM=ãã bk=NPNTN å~íìêÉéäìë * 

qÜÉêãçë~ÑÉJïÇ= dìíÉñ= Äêìí mjafI=QB OMJNSM=ãã bk=NPNTN å~íìêÉéäìë * 

qÜÉêãçï~ääLqÜÉêãçï~ääJÖÑ dìíÉñ= Äêìí mjafI=QB OMJNSMX=QMHSM=
ãã=

bk=NPNTN å~íìêÉéäìë * 

räíê~íÜÉêã= dìíÉñ= Äêìí mjafI=QB RMJNSM=ãã
=

bk=NPNTN å~íìêÉéäìë * 
 

= = =  

= = =  



 

oÉÅçãã~åÇ~íáçåë=ÇÉ=éêçÇìáíë=Éí=ÇÛ~ééäáÅ~íáçåë=~Ç~éí¨ë=¶=ìåÉ=ìíáäáë~íáçå=¶=äÛáåí¨êáÉìê=EáåÑçêã~íáçåë=Ç¨í~áää¨Éë=îçáê=é~ÖÉ=NNF 
= ^ééäáÅ~íáçå=NW=~Ç~éí¨=Éå=ÅÉ=èìá=ÅçåÅÉêåÉ=ìåÉ=Ñ~áÄäÉ=ÅçåÅÉåíê~íáçå=ÇÉ=éçääì~åíë=éçìê=jfkbodfbJb`l== = =
= ^ééäáÅ~íáçå=OW=é~êíáÉääÉãÉåí=~Ç~éí¨=Éå=ÅÉ=èìá=ÅçåÅÉêåÉ=ìåÉ=Ñ~áÄäÉ=ÅçåÅÉåíê~íáçå=ÇÉ=éçääì~åíë=éçìê=jfkbodfbJb`l= = =
= ^ééäáÅ~íáçå=PW=~Ç~éí¨=éçìê=ÅÉêí~áåÉë=~ééäáÅ~íáçåëK=kÉ=åÉ=ÅçåîáÉåí=é~ë=éçìê=jfkbodfbJb`l= = =
G= m~ë=ÇÛ¨ãáëëáçåë=ÇÉ=Ñçêã~äÇ¨ÜóÇÉ=áëëìÉë=Çì=ëóëí≠ãÉ=ÇÉ=ÅçääÉ= = ===================================================================m~ÖÉ==T=L=NN=

 

mêçÇìáí= c~ÄêáÅ~åí=L=aáëíêáÄìíÉìê oÉîÆíÉãÉåí=L=íê~áíÉãÉåí=ÇÉ=ëìêJ
Ñ~ÅÉ=
=

`çääÉI==
mçìêÅÉåí~ÖÉ=ÇÉ=
ÅçääÉ=

bé~áëëÉìê=ÇÉë=
é~ååÉ~ìñ=

kçêãÉ=éêçÇìáíI=
Åä~ëëÉ==
íÉÅÜåáèìÉ==
EëÉäçå=bkF=

`ä~ëëÉ=
ÇÛ¨ãáëëáçå=L=
i~ÄÉä=

ríáäáë~íáçåI==
ÅçåÅÉåíê~íáçå=
ÇÛ¨èìáäáÄêÉ=ÇÉ=
Ñçêã~äÇ¨ÜóÇÉ=

m~ååÉ~ìñ=ã~ëëáÑë=Éå=Äçáë=EÄçáë=é~ååÉ~ìí¨ëF=

_çáë=é~ååÉ~ìí¨=¶=ìåÉ=ÅçìÅÜÉI=======
ê¨ëáåÉìñ=

qçã~=eçäò=^d= Äêìí= jrcI=NJOB= OTJSM=ãã= bk=NPPRP= bN= ≤ MIMP=ééã 

_çáë=é~ååÉ~ìí¨=¶=ìåÉ=ÅçìÅÜÉI==
¨éáÅ¨~LéáåLã¨ä≠òÉ=

kçêÇé~å=^d= Äêìí= jrcI=NJPB=== NMJSM=ãã= bk=NPPRPI=
ptm=NJP=

bNI=_ä~ìÉê=båJ
ÖÉä=

≤ MIMO=ééã 

_çáë=é~ååÉ~ìí¨=¶=PLRJÅçìÅÜÉëI==
¨éáÅ¨~LéáåLã¨ä≠òÉ=

kçêÇé~å=^d= Äêìí= jrcI=NJPB=== NMJSM=ãã= bk=NPPRPI=
ptm=NJP=

bNI=_ä~ìÉê=båJ
ÖÉä=

≤ MIMP=ééã 

_çáë=é~ååÉ~ìí¨=¶=NLPJÅçìÅÜÉëI==
o¨ëáåÉìñ=Éí=ÑÉìáääìë=

qáääó=eçäòáåÇìëíêáÉ=dãÄe= Äêìí= jrcI=NJQB=== NPJRO=ãã= bk=NPPRPI=
ptm=O=

bN= ≤ MIMP=ééã 

m~ååÉ~ìñ=íêçáë=éäáë=¨éáÅ¨~ eçäòïÉêâÉ=dã~ÅÜ=dãÄe êçÜ jrcI=NJQB = NVJQO=ãã bk=NPPRPI
ptm=O=

bN ≤ MIMP=ééã 

m~ååÉ~ìñ=íêçáë=éäáë=¨éáÅ¨~=Çì=
åçêÇ=

obj^=j~ëëáîÜçäòéä~ííÉåïÉêâ=
dãÄe=

Äêìí= jrcI=OJRB= NOJQO=ãã= bk=NPPRP= bN= ≤ MIMQ=ééã 

m~ååÉ~ìñ=íêçáë=éäáë=¨éáÅ¨~=kçî~=
qçé=

hìê~íäÉ=C=g~ÉÅâÉê=^d= Äêìí= jrcI=NJQB= NPJQO=ãã= bk=NPPRP= bNI== ≤ MIMO=ééã=

m~ååÉ~ìñ=íêçáë=éäáë=¨éáÅ¨~=kçî~=
qçé=Åçää~ÖÉ=ÉñÉãéí=ÇÉ=Ñçêã~äJ
Ç¨ÜóÇÉ=

hìê~íäÉ=C=g~ÉÅâÉê=^d= Äêìí= ms^ÅI=NJQB= NVJOT=ãã= bk=NPPRP= bNI=å~íìêÉéäìë= *=

m~ååÉ~ìñ=íêçáë=éäáë=k~íìêJ
Üçäòéä~ííÉ=

tfbe^d=dãÄe= Äêìí= jrcI=NJQB= NTJSM=ãã= bk=NPPRP= bN= ≤=MIMP=ééã=

m~ååÉ~ìñ=íêçáë=éäáë=¨éáÅ¨~= açäÇ=eçäòïÉêâÉ=dãÄe= Äêìí= jrcI=NJQB= NVJSM=ãã= bk=NPPRPI=
ptm=NJP=

bN= ≤=MIMO=ééã 

_çáë=é~ååÉ~ìí¨=¶=PLRJÅçìÅÜÉëI==
ê¨ëáåÉìñ=

_áåÇÉêÜçäò=dãÄe= Äêìí= jrcI=NJPB= NO=Ó=SM=ãã= bk=NPPRPI=
ptm=NJP=

bN= ≤ MIMP=ééã 

_çáë=é~ååÉ~ìí¨=¶=PLRJÅçìÅÜÉëI==
ê¨ëáåÉìñ=

_áåÇÉêÜçäò=dãÄe= Äêìí= ms^ÅI=NJQB= NO=Ó=SM=ãã= bk=NPPRP= bN= * 

dcm=pÅÜáääáÖÉê=eçäò=é~ååÉ~ìñ=
Öê~åÇ=Ñçêã~í=

pÅÜáääáÖÉê=eçäò=^d= Äêìí= mroI=Y=OB= OTJRMM=ãã= bk=NPPRPI==
ptm=NJO=

bN= *=

hN=ãìäíáéä~å==
=

j~óêJjÉäåÜçÑ==eçäò== Äêìí= jrcI=NJ=PB= OM=J=TRãã= bk=NPPRP=
ptm=N=J=P=

bN= ≤ MIMR=ééã=

_çáë=é~ååÉ~ìí¨I=jem=Ó=PJ
ÅçìÅÜÉë=

eçäòáåÇìëíêáÉ=mÑÉáÑÉê=dãÄe=H=`çK=
hd=

Äêìí= jrcI=NJPB= NVJQO=ãã= bk=NPPRPI=
ptm=NJP=

bN= ≤=MKMR=ééã=

qáãÄçêóJé~ååÉ~ì=ã~ëëáÑ=
Éå=ê¨ëáåÉìñ=Éí=ÑÉìáääìë=

e~~ë=eçäòéêçÇìâíÉ=dãÄe= Äêìí= ms^ÅI=OJRB= NPJQO=ãã= bk=OMQI=aJQ= bNI=id^JíÉëí¨=
éçääì~åí=

*=

qáãÄçêóJPpJe~~ëJé~ååÉ~ì=
ã~ëëáÑ=`äáã~éêçíÉÅí=

e~~ë=eçäòéêçÇìâíÉ=dãÄe= Äêìí= jrcI=NJQB= NPJRS=ãã= bk=NPPRPI=
ptm=NJP=

bNI=id^JíÉëí¨=
éçääì~åíë=

≤=MIMO=ééã=



 

oÉÅçãã~åÇ~íáçåë=ÇÉ=éêçÇìáíë=Éí=ÇÛ~ééäáÅ~íáçåë=~Ç~éí¨ë=¶=ìåÉ=ìíáäáë~íáçå=¶=äÛáåí¨êáÉìê=EáåÑçêã~íáçåë=Ç¨í~áää¨Éë=îçáê=é~ÖÉ=NNF 
= ^ééäáÅ~íáçå=NW=~Ç~éí¨=Éå=ÅÉ=èìá=ÅçåÅÉêåÉ=ìåÉ=Ñ~áÄäÉ=ÅçåÅÉåíê~íáçå=ÇÉ=éçääì~åíë=éçìê=jfkbodfbJb`l== = =
= ^ééäáÅ~íáçå=OW=é~êíáÉääÉãÉåí=~Ç~éí¨=Éå=ÅÉ=èìá=ÅçåÅÉêåÉ=ìåÉ=Ñ~áÄäÉ=ÅçåÅÉåíê~íáçå=ÇÉ=éçääì~åíë=éçìê=jfkbodfbJb`l= = =
= ^ééäáÅ~íáçå=PW=~Ç~éí¨=éçìê=ÅÉêí~áåÉë=~ééäáÅ~íáçåëK=kÉ=åÉ=ÅçåîáÉåí=é~ë=éçìê=jfkbodfbJb`l= = =
G= m~ë=ÇÛ¨ãáëëáçåë=ÇÉ=Ñçêã~äÇ¨ÜóÇÉ=áëëìÉë=Çì=ëóëí≠ãÉ=ÇÉ=ÅçääÉ= = ===================================================================m~ÖÉ==U=L=NN=

 

mêçÇìáí= c~ÄêáÅ~åí=L=aáëíêáÄìíÉìê oÉîÆíÉãÉåí=L=íê~áíÉãÉåí=ÇÉ=ëìêJ
Ñ~ÅÉ=
=

`çääÉI==
mçìêÅÉåí~ÖÉ=ÇÉ=
ÅçääÉ=

bé~áëëÉìê=ÇÉë=
é~ååÉ~ìñ=

kçêãÉ=éêçÇìáíI=
Åä~ëëÉ==
íÉÅÜåáèìÉ==
EëÉäçå=bkF=

`ä~ëëÉ=
ÇÛ¨ãáëëáçå=L=
i~ÄÉä=

ríáäáë~íáçåI==
ÅçåÅÉåíê~íáçå=
ÇÛ¨èìáäáÄêÉ=ÇÉ=
Ñçêã~äÇ¨ÜóÇÉ=

m~ååÉ~ìñ=ÇÉ=éä~åÅÜÉë=ÅçåíêÉÅçää¨Éë=

mä~åÅÜÉë=ÅçåíêÉÅçää¨Éë= ef^d=^d= Äêìí= mroI=ÉåîK=NB= = afk=NMRO= bN= * 

mä~åÅÜÉë=ÅçåíêÉÅçää¨Éë= _áåÇÉêÜçäò=dãÄe= Äêìí= mroLjrcI=ÉåîK=
NB=

SMJOUM=ãã= bq^JMSLMMMV= bN= ≤=MKMO=ééã 

jj=Åêçëëä~ã= j~óêJjÉäåÜçÑ==eçäò= Äêìí= jrcI=ÉåîK=NB= RTJOTU=ãã= bq^JMV=L=MMPS=
wJVKNJSPU=

bN= ≤=MKMP=ééã 

i~ãáÄçáëI=ÅçåíêÉéä~èì¨=

`çåíêÉéä~èì¨=ÄçìäÉ~ì=NU=ãã=
==

hìê~íäÉ=C=g~ÉÅâÉê=^d= Äêìí= mcI=ÉåîK=QB= QJRM=ãã== bk=SPS= bN= ≤ MIMO=ééã 

`çåíêÉéä~èì¨=ÄçìäÉ~ìI=éä~èì¨=Éå=
äçåÖìÉìê=
==

hìê~íäÉ=C=g~ÉÅâÉê=^d= Äêìí= mcI=ÉåîK=QB= SIRJOQ=ãã= bk=SPS bN= ≤ MIMO=ééã 

`çåíêÉéä~èì¨=ÜÆíêÉ=L=ãìäíáéäÉñ=
ÜÆíêÉ=

eÉëë=C=`ç=^d= Äêìí= jrcI=ÉåîK=QB= NO=ãã== bk=SPS= bN= ≤ MIMO=ééã=

`çåíêÉéä~èì¨=éáå=ã~êáíáãÉ=
=

hìê~íäÉ=C=g~ÉÅâÉê=^d= Äêìí= mcI=ÉåîK=QB= TJPN=ãã= bk=SPS bN= ≤ MIMO=ééã 

péÉêê~Ö=táë~=_áêÅÜ= pmboo^d= Äêìí= mcI=ÉåîK=QB= SKRJRM=ãã= bk=SPS= bN= ≤ MIMO=ééã 

_çáë=ä~ãÉää¨=Åçää¨I=Äçáë=êÉÅçää¨=

_i`= ef^d=^d= Äêìí= bmf=H=mroI==
ÉåîK=OB=

= bk=NQMUM= bN= *=

_i`= eΩëëÉê=eçäòäÉáãÄ~ì=^d= Äêìí= jrcI=ÉåîK=OB= = pceJoáÅÜíäáåáÉ= bN= ≤ MIMP=ééã 

_i`= hìê~íäÉ=C=g~ÉÅâÉê=^d= Äêìí= mroI=ÉåîK=OB= = bk=NQMUM= bN= *=

_i`I=¨éáÅ¨~=H=ÜÆíêÉ= kÉìÉ=eçäòÄ~ì=^d= Äêìí= jrcI=ÉåîK=OB= = bk=NQMUM=ÄòïK=
pceJoáÅÜíäáåáÉ=

bN= ≤ MIMP=ééã=

_i`= oçíÜ=_ìêÖÇçêÑ=^d= Äêìí= mroI=ÉåîK=OB= = bk=NQMUM=ÄòïK=
pceJoáÅÜíäáåáÉ=

bN= *=

_i`= oçíÜãìåÇ=iÉáãÜçäò=dãÄe= Äêìí= jrcI=ÉåîK=OB= = bk=NQMUM== bN= ≤ MIMP=ééã=

_i`= pÅÜáääáÖÉê=eçäò=^d= Äêìí= mroI=ÉåîK=OB= = bk=NQMUM=ÄòïK=
pceJoáÅÜíäáåáÉ=

bN= *=



 

oÉÅçãã~åÇ~íáçåë=ÇÉ=éêçÇìáíë=Éí=ÇÛ~ééäáÅ~íáçåë=~Ç~éí¨ë=¶=ìåÉ=ìíáäáë~íáçå=¶=äÛáåí¨êáÉìê=EáåÑçêã~íáçåë=Ç¨í~áää¨Éë=îçáê=é~ÖÉ=NNF 
= ^ééäáÅ~íáçå=NW=~Ç~éí¨=Éå=ÅÉ=èìá=ÅçåÅÉêåÉ=ìåÉ=Ñ~áÄäÉ=ÅçåÅÉåíê~íáçå=ÇÉ=éçääì~åíë=éçìê=jfkbodfbJb`l== = =
= ^ééäáÅ~íáçå=OW=é~êíáÉääÉãÉåí=~Ç~éí¨=Éå=ÅÉ=èìá=ÅçåÅÉêåÉ=ìåÉ=Ñ~áÄäÉ=ÅçåÅÉåíê~íáçå=ÇÉ=éçääì~åíë=éçìê=jfkbodfbJb`l= = =
= ^ééäáÅ~íáçå=PW=~Ç~éí¨=éçìê=ÅÉêí~áåÉë=~ééäáÅ~íáçåëK=kÉ=åÉ=ÅçåîáÉåí=é~ë=éçìê=jfkbodfbJb`l= = =
G= m~ë=ÇÛ¨ãáëëáçåë=ÇÉ=Ñçêã~äÇ¨ÜóÇÉ=áëëìÉë=Çì=ëóëí≠ãÉ=ÇÉ=ÅçääÉ= = ===================================================================m~ÖÉ==V=L=NN=

 

mêçÇìáí= c~ÄêáÅ~åí=L=aáëíêáÄìíÉìê oÉîÆíÉãÉåí=L=íê~áíÉãÉåí=ÇÉ=ëìêJ
Ñ~ÅÉ=
=

`çääÉI==
mçìêÅÉåí~ÖÉ=ÇÉ=
ÅçääÉ=

bé~áëëÉìê=ÇÉë=
é~ååÉ~ìñ=

kçêãÉ=éêçÇìáíI=
Åä~ëëÉ==
íÉÅÜåáèìÉ==
EëÉäçå=bkF=

`ä~ëëÉ=
ÇÛ¨ãáëëáçå=L=
i~ÄÉä=

ríáäáë~íáçåI==
ÅçåÅÉåíê~íáçå=
ÇÛ¨èìáäáÄêÉ=ÇÉ=
Ñçêã~äÇ¨ÜóÇÉ=

_i`I=Å~êêÉäÉíë=ÇÚçëë~íìêÉ= táíÜçäò=dãÄe= Äêìí= jrcI=ÉåîK=OB= PPJSM=ãã= bk=NQMUM== bN= ≤ MIMP=ééã=

_çáë=ã~ëëáÑ=êÉÅçää¨=EarlI=qêáçF= ef^d=^d= Äêìí= bmf=H=mroI=ÉåîK=
MKRB=

= bkNQMUM= bN= *=

_çáë=ã~ëëáÑ=êÉÅçää¨=EarlI=hseF= hìê~íäÉ=C=g~ÉÅâÉê=^d= Äêìí= mroI=ÉåîK=MKRB= = bkNQMUM= bN= *=

_çáë=ã~ëëáÑ=êÉÅçää¨=EarlI=hseF= oçíÜ=_ìêÖÇçêÑ=^d= Äêìí= mroI=ÉåîK=MKRB= = bk=NQMUM== bN= *=

_çáë=ã~ëëáÑ=êÉÅçää¨=EarlI=hseF= táíÜçäò=dãÄe= Äêìí= mroI=ÉåîK=MKRB= = bk=NQMUM== bN= *=

jj=ã~ëíÉêäáåÉ=
=

j~óêJjÉäåÜçÑ==eçäò= Äêìí= jrcI=ÉåîK=OB= =
=

bk=NQMUM=
=

bN= ≤ MIMO=ééã=

`~êÉääÉíë=ä~ãÉää¨ëI=ê¨ëáåÉìñ= qçã~=eçäò=^d= Äêìí= jrcI=NJOB= OTJSM=ãã= bk=NQMUM= bN= ≤ MIMP=ééã 

póëí≠ãÉë=ÇÉ=éä~åÅÜÉê=

bäÉãÉåíë=ifdk^qro= iáÖå~íìê=^d= j~ÇêáÉêë=å~íìêÉ= jrcI=OMM=ÖLãO= NOMJPOM=ãã= = bN= ≤=MIMN=ééã=

bäÉãÉåíë=~ÅçìëíáèìÉë=ifdk^qro= iáÖå~íìê=^d= j~ÇêáÉêë=å~íìêÉI=éÉêÑçê~íáçåë=
~ÅçìëíáèìÉë=~îÉÅ=é~ååÉ~ìñ=ÇÉ=
ÑáÄêÉë=ÇÉ=Äçáë=ëçìëJà~ÅÉåíë=

jrcI=OMM=ÖLãO= NOMJPOM=ãã= = bN= ≤=MIMO=ééã=

jj=éêçÑáÇÉÅâ=
jj=ÄäçÅâÇÉÅâ=

j~óêJjÉäåÜçÑ==eçäò= Äêìí= jrcI=ÉåîK=OB= = bk=NQMUM=
=

bN= ≤=MIMO=ééã=

= = = = = = =  

= = = = = = =  

=
=
=
=

= = = = = =  

= = = = = = =  

= = = = = = =  

= = = = = = =  



 

oÉÅçãã~åÇ~íáçåë=ÇÉ=éêçÇìáíë=Éí=ÇÛ~ééäáÅ~íáçåë=~Ç~éí¨ë=¶=ìåÉ=ìíáäáë~íáçå=¶=äÛáåí¨êáÉìê=EáåÑçêã~íáçåë=Ç¨í~áää¨Éë=îçáê=é~ÖÉ=NNF 
= ^ééäáÅ~íáçå=NW=~Ç~éí¨=Éå=ÅÉ=èìá=ÅçåÅÉêåÉ=ìåÉ=Ñ~áÄäÉ=ÅçåÅÉåíê~íáçå=ÇÉ=éçääì~åíë=éçìê=jfkbodfbJb`l== = =
= ^ééäáÅ~íáçå=OW=é~êíáÉääÉãÉåí=~Ç~éí¨=Éå=ÅÉ=èìá=ÅçåÅÉêåÉ=ìåÉ=Ñ~áÄäÉ=ÅçåÅÉåíê~íáçå=ÇÉ=éçääì~åíë=éçìê=jfkbodfbJb`l= = =
= ^ééäáÅ~íáçå=PW=~Ç~éí¨=éçìê=ÅÉêí~áåÉë=~ééäáÅ~íáçåëK=kÉ=åÉ=ÅçåîáÉåí=é~ë=éçìê=jfkbodfbJb`l= = =
G= m~ë=ÇÛ¨ãáëëáçåë=ÇÉ=Ñçêã~äÇ¨ÜóÇÉ=áëëìÉë=Çì=ëóëí≠ãÉ=ÇÉ=ÅçääÉ= = ===================================================================m~ÖÉ==NM=L=NN=

 

mêçÇìáí= c~ÄêáÅ~åí=L=aáëíêáÄìíÉìê oÉîÆíÉãÉåí=L=íê~áíÉãÉåí=ÇÉ=ëìêJ
Ñ~ÅÉ=
=

`çääÉI==
mçìêÅÉåí~ÖÉ=ÇÉ=
ÅçääÉ=

bé~áëëÉìê=ÇÉë=
é~ååÉ~ìñ=

kçêãÉ=éêçÇìáíI=
Åä~ëëÉ==
íÉÅÜåáèìÉ==
EëÉäçå=bkF=

`ä~ëëÉ=
ÇÛ¨ãáëëáçå=L=
i~ÄÉä=

ríáäáë~íáçåI==
ÅçåÅÉåíê~íáçå=
ÇÛ¨èìáäáÄêÉ=ÇÉ=
Ñçêã~äÇ¨ÜóÇÉ=

m~êèìÉíë=

aìêêçJiáåÉ=ÖêÉÉå=_~ëáÅ=
=

hìê~íäÉ=C=g~ÉÅâÉê=^d= îáíêáÑá¨LÜìáä¨= ms^ÅI=ÉåîK=NB= NM=ãã= bk=NPQUV bN= *=

aìêêçJiáåÉ=ÖêÉÉå=j~ñá= hìê~íäÉ=C=g~ÉÅâÉê=^d= îáíêáÑá¨LÜìáä¨= ms^ÅI=ÉåîK=NB= NM=ãã= bk=NPQUV= bN= *=

aìêêçJiáåÉ=bìêç=nì~äáíó=jp=iea=
=

hìê~íäÉ=C=g~ÉÅâÉê=^d= îáíêáÑá¨LÜìáä¨= ms^ÅI=ÉåîK=NB= NR=ãã= bk=NPQUV= bN= *=

aìêêçJiáåÉ=bìêç=nì~äáíó=kÉï=
^ÖÉÇ=

hìê~íäÉ=C=g~ÉÅâÉê=^d= îáíêáÑá¨LÜìáä¨= ms^ÅI=ÉåîK=NB= NTKRãã= bk=NPQUV= bN= * 

oÉîÆíÉãÉåíë=ÇÉ=ëçä=ëíê~íáÑá¨ë=

dê~åÇ=pÉäÉÅíáçå= hêçåçëé~å=pÅÜïÉáò=^d= êÉîÆíÉãÉåí=ê¨ëáåÉ=ã¨ä~ãáåÉ= jrcI=NQJNRB= = bk=NPPOV= bN= ≤=MIMO=ééã=

pïáëë=cäççê=eacJëíê~íáÑá¨= hêçåçëé~å=pÅÜïÉáò=^d= ëìé¨êáÉìê=ÅçìÅÜÉ=Ç¨Åçê=~îÉÅ=é~J
éáÉê=lîÉêä~ó====
áåÑ¨êáÉìêW=ÅçìÅÜÉ=ÇÉ=ëí~Äáäáë~íáçå=

rcI=NQJNRB= = bk=NPPOV= bN= ≤=MIMO=ééã=

pïáëë=cäççê=eacJpÉåëçäáåÉ======
ëíê~íáÑá¨=

hêçåçëé~å=pÅÜïÉáò=^d= îÉêåáë=ëìê=äÉë=ÇÉìñ=Ñ~ÅÉëI=ÇÉëëìë=
¶=Ä~ëÉ=ÇÉ=ê¨ëáåÉ=~ÅêóäáèìÉ=ÇìêÅáëJ
ë~åí=~ìñ=rs=

rcI=NQJNRB= = bk=NRQSU= bN= ≤=MIMP=ééã=

mä~èìÉ=ÇÉ=éäßíêÉ=~êã¨É=ÇÉ=ÑáÄêÉë=ÇÉ=Äçáë=

fåÅÉåëáç=mêç= hìê~íäÉ=C=g~ÉÅâÉê=^d= ÄêìíLÑáäã=ÇÚ~ééêÆí= éäßíêÉ= NU=L=NVKS=ãã= bk=SPQ= bN= *=

 



 

 
iáÖåìã=ö=eçäòïáêíëÅÜ~Ñí=pÅÜïÉáò=ö=bÅçåçãáÉ=ëìáëëÉ=Çì=Äçáë=ö=bÅçåçãá~=ëîáòòÉê~=ÇÉä=äÉÖåç 
bå=_ìÇêçå=eS=`m=NNP=ö=`eJNMRO=iÉ=jçåíJëìêJi~ìë~ååÉ=ö=qÉä=HQN=ON=SRO=SO=OO=ö=c~ñ=HQN=ON=SRO=VP=QN=ö=áåÑç]äáÖåìãKÅÜ=ö=ïïïKäáÖåìãKÅÜ 
a~íÉ=ÇÉ=ãáëÉJ¶JàçìêW=~îêáä=OMNQ= = = = = = = = = = = = = = === = m~ÖÉ=NN=L=NN 
 

oÉÅçãã~åÇ~íáçåë=ÇÉ=éêçÇìáíë=Éí=ÇÛ~ééäáÅ~íáçåë=~Ç~éí¨ë=¶=ìåÉ=ìíáäáë~íáçå=¶=äÚáåí¨êáÉìê 
^ééäáÅ~íáçå=
=

mêçÇìáí= oÉã~êèìÉ

^ééäáÅ~íáçå=N= `çää~ÖÉ=ÉñÉãéí=ÇÉ=Ñçêã~äÇ¨ÜóÇÉ EmjafI=mrLmroI=bmfI=ms^ÅF
=

`çää~ÖÉ=rcLjrcLmc=~îÉÅ=êÉîÆíÉãÉåí=¨í~åÅÜÉ=ëìê=ÅÜ~èìÉ=Ñ~ÅÉ=Eé~ê=
ÉñK=Ñáäã=ÇÉ=ê¨ëáåÉ=ã¨ä~ãáåÉF====
=

`çää~ÖÉ=rcLjrcLmc=~îÉÅ=ÅçåÅÉåíê~íáçå=ÇÛ¨èìáäáÄêÉ=ÇÉ=Ñçêã~äÇ¨J
ÜóÇÉ=≤=MIMO=ééã=
=

^Ç~éí¨=Éå=ÅÉ=èìá=ÅçåÅÉêåÉ=ìåÉ=Ñ~áÄäÉ=ÅçåÅÉåíê~íáçå ÇÉ=éçääì~åíë=éçìê=jfkbodfbJb`l=

^ééäáÅ~íáçå=O= `çää~ÖÉ=rcLjrcLmc ~îÉÅ=ÅçåÅÉåíê~íáçå=ÇÛ¨èìáäáÄêÉ=
ÇÉ=Ñçêã~äÇ¨ÜóÇÉ=≤=MIMP=ééã====
=

^Ç~éí¨=éçìê=jfkbodfbJb`lI=~îÉÅ=êÉëíêáÅíáçå Éå=ÅÉ=èìá=ÅçåÅÉêåÉ=ä~=ÅçåÅÉåíê~íáçå=ÇÉ=
éçääì~åíë=
EÅçåÅÉåíê~íáçåW=ã~ñK=RM=B=ÇÉ=ä~=ëìêÑ~ÅÉ=Çì=äçÅ~ä=ÅçãéêÉå~åí=éä~åÅÜÉêI=éä~ÑçåÇ=Éí=é~J
êçáëF=
=

^ééäáÅ~íáçå=P= `çää~ÖÉ=rcLjrcLmc=~îÉÅ=ÅçåÅÉåíê~íáçå=ÇÛ¨èìáäáÄêÉ=
ÇÉ=Ñçêã~äÇ¨ÜóÇÉ=≤=MIMR=ééã=
=

^Ç~éí¨=éçìê=ÅÉêí~áåÉë=~ééäáÅ~íáçåëK=ríáäáë~íáçå=éçìê=jfkbodfbJb`l ÉñÅäìÉ=
=

 
=
^ìíêÉë=Åêáí≠êÉë=áãéçêí~åíë
=

m~ååÉ~ìñ=êÉîÆíìë=Éå=ìëáåÉ=EáåJ
ÇìëíêáÉäF==

ríáäáëÉê=ÇÉë=é~ååÉ~ìñ=ÇÉ=ëìééçêí=bN=ãìåáë=ÇÛìå=êÉîÆíÉãÉåí=¨í~åÅÜÉ=¶=ä~=ÇáÑÑìëáçå Eé~ê=ÉñK=êÉîÆíÉãÉåí=ÇÉ=ê¨ëáåÉ=ã¨ä~ãáåÉFK=aÉë=éêçÇìáíë=ÉåÅçää¨ë=~îÉÅ=ÇÉë=
ê¨ëáåÉë=jrcJLrc=éÉìîÉåí=ÆíêÉ=ìíáäáë¨ë=ÅçããÉ=é~ååÉ~ìñ=ëìééçêíK=mçìê=ÇÉë=é~ååÉ~ìñ=ëìééçêí=éê¨ëÉåí~åí=ìåÉ=ÅçåÅÉåíê~íáçå=ÇÛ¨èìáäáÄêÉ=ÇÉ=Ñçêã~äÇ¨ÜóÇÉ=
=≤=MIMP=ééãI=äÉë=ÅÜ~åíë=åÛçåí=é~ë=ÄÉëçáå=ÇÚÆíêÉ=êÉîÆíìëLîáíêáÑá¨ëK=
=

içêë=ÇÉ=êÉîÆíÉãÉåí=~êíáë~å~ä ríáäáëÉê=ÇÉë=é~ååÉ~ìñ=ÇÉ=ëìééçêí=~îÉÅ=ìåÉ=ÅçåÅÉåíê~íáçå=ÇÛ¨èìáäáÄêÉ=ÇÉ=Ñçêã~äÇ¨ÜóÇÉ=≤=MIMP=ééãK=ríáäáëÉê=ÇÉë=éêçÇìáíë=ÉñÉãéíë=ÇÉ=Ñçêã~äÇ¨ÜóÇÉ=éçìê=íçìë=
äÉë=~ìíêÉë=Åçãéçë~åíë=EÅçääÉI=ã~í¨êá~ìñ=ÇÉ=êÉîÆíÉãÉåíI=¨îÉåíìÉääÉë=éÉáåíìêÉë=çì=ä~èìÉë=ëìééä¨ãÉåí~áêÉëFK=
=

c~´çåå~ÖÉ= iÉë=é~ååÉ~ìñ=êÉîÆíìë=åÉ=ÇçáîÉåí=é~ë=ÆíêÉ=ê~áåìê¨ëLéÉêÑçê¨ë=~éê≠ë=Åçìé=EÑçêíÉ=~ìÖãÉåí~íáçå=ÇÉ=ä~=ëìêÑ~ÅÉFK iÚìëáå~ÖÉ=åçêã~ä=Eé~ê=ÉñK=äÉ=åçãÄêÉ=ÇÉ=íêçìë=
ìëìÉäë=éçìê=äÉ=ãçåí~ÖÉ=Çì=ãÉìÄäÉF=åÛ~=èìÛìåÉ=Ñ~áÄäÉ=áåÑäìÉåÅÉ=ëìê=äÉ=Ç¨Ö~ÖÉãÉåí=ÇÉ=Ñçêã~äÇ¨ÜóÇÉK=
=

açã~áåÉ=~ÅçìëíáèìÉ= ríáäáëÉê=ÇÉë=é~ååÉ~ìñ=~ÅçìëíáèìÉëK=iÉë=é~ååÉ~ìñ=ëìééçêí=ÇçáîÉåí=ÆíêÉ=ÉñÉãéíë=ÇÉ=Ñçêã~äÇ¨ÜóÇÉK

^ìñ=ÉåÇêçáíë=Éñéçë¨ë=~îÉÅ=ÇÉë=
íÉãé¨ê~íìêÉë=¨äÉî¨Éë=Éí=Ç~åë=ÇÉë=
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