
éêçãçíçê=W

=

báåÇîÉêÜ~åÇÉäáåÖ=îççêÖÉÇê~ÖÉå=íçí=ÜÉí=ÄÉâçãÉå=î~å=ÇÉ=Öê~~Ç=
e~åÇÉäëáåÖÉåáÉìê=ã~àçê=çéÉê~íáçåÉÉä=ã~å~ÖÉãÉåí=Éå=äçÖáëíáÉâ

oáííÉåéä~ååáåÖ=ãÉí=ÖÉÅçãÄáåÉÉêÇÉ=çéÜ~äáåÖ=Éå=
äÉîÉêáåÖ

mêçÑK=ÇêK=dÉêêáí=g^kppbkp

h~êÉå=s^k=dljmbi





sççêïççêÇ=
=

få=ÜÉí=â~ÇÉê=î~å=ÜÉí= ä~~íëíÉ= à~~ê=î~å=ãáàå=ëíìÇáÉ= íçí=Ü~åÇÉäëáåÖÉåáÉìêI= áë=ÜÉí=ëÅÜêáàîÉå=

î~å=ÉÉå= ÉáåÇîÉêÜ~åÇÉäáåÖ= ÉÉå=î~å=ÇÉ= ÄÉä~åÖêáàâëíÉ= çéäÉáÇáåÖëçåÇÉêÇÉäÉåK=eÉí= ëÅÜêáàîÉå=

î~å=ÇÉòÉ=ÉáåÇîÉêÜ~åÇÉäáåÖ=ÜÉÉÑí=ãÉ=Ç~å=ççâ=îÉäÉ=ìêÉå=Ü~êÇ=ïÉêâ=ÄÉòçêÖÇK=eÉí=ï~ë=ÉÅÜíÉê=

ççâ=ÉÉå=òÉÉê=äÉÉêêáàâÉ=Éêî~êáåÖK==

=

aÉòÉ= ÉáåÇîÉêÜ~åÇÉäáåÖ= áë= íçí= ëí~åÇ= ÖÉâçãÉå= Çççê=ãáàå= éÉêëççåäáàâÉ= áåòÉíI=ã~~ê= íÉîÉåë=

ãÉí=ÇÉ=Üìäé=Éå=ÇÉ=ëíÉìå=î~å=ÉÉå=~~åí~ä=~åÇÉêÉ=ãÉåëÉåK=qÉå=ÉÉêëíÉ=òçì=áâ=ãáàå=éêçãçíçêI=

éêçÑK=ÇêK=dKhK=g~åëëÉåëI=Éå=ãÉîêçìï=^K=`~êáë=ïáääÉå=ÄÉÇ~åâÉå=îççê=ÇÉ=åçÇáÖÉ=ÄÉÖÉäÉáÇáåÖ=

î~åìáí= ÇÉ= råáîÉêëáíÉáí= e~ëëÉäíK= qÉå= íïÉÉÇÉ= êáÅÜí= áâ= ÉÉå= ïççêÇ= î~å= Ç~åâ= ~~å= ãáàå=

âçíÖÉåçíÉå=Éå=ãÉÇÉëíìÇÉåíÉå=ÇáÉ=ãáà=ëíÉÉÇë=ÖÉëíÉìåÇ=ÜÉÄÄÉå=íáàÇÉåë=ÜÉí=ëÅÜêáàîÉå=î~å=

ÇÉòÉ= ÉáåÇîÉêÜ~åÇÉäáåÖK= qÉåëäçííÉ=ïáä= áâ= ççâ=ãáàå= çìÇÉêë= Éå=ãáàå= îêáÉåÇ= ÄÉÇ~åâÉå= îççê=

Üìå=ëíÉìå=Éå=Üìå=îÉêíêçìïÉå=áå=ãáàK==

=

=
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p~ãÉåî~ííáåÖ=
=

aáí= ÉáåÇïÉêâ= ÄÉÜ~åÇÉäí= ÜÉí= çåÇÉêïÉêé= 5oáííÉåéä~ååáåÖ=ãÉí= ÖÉÅçãÄáåÉÉêÇÉ=çéÜ~äáåÖ= Éå=

äÉîÉêáåÖÒK=aÉ=ÉëëÉåíáÉ=î~å=ÉÉå=êáííÉåéä~ååáåÖëéêçÄäÉÉã=ãÉí=çéÜ~äáåÖ=Éå=äÉîÉêáåÖI=ÄÉëí~~í=

ìáí= ÜÉí= çéÄçìïÉå=î~å= ÉÉå= îÉêò~ãÉäáåÖ=î~å= êçìíÉë= òçÇ~í= íê~åëéçêíîÉêòçÉâÉåI= ÄÉëí~~åÇÉ=

ìáí= ÉÉå= çéÜ~äáåÖ= ÉåLçÑ= ÉÉå= äÉîÉêáåÖI= å~~ê= íÉîêÉÇÉåÜÉáÇ= î~å= ÇÉ= âä~åíÉå= ïçêÇÉå=

~ÑÖÉÜ~åÇÉäÇK=

=

eÉí=ïÉêâ=ëí~êí=ãÉí=ÉÉå=âçêíÉ=áåäÉáÇáåÖ=çé=ÇÉ=ã~íÉêáÉ=Çççê=ãáÇÇÉä=î~å=ÉÉå=ãçíáîÉêáåÖ=î~å=

ÇÉ=âÉìòÉ=îççê=Çáí=çåÇÉêïÉêéK=eáÉêÄáà=âçãí=ÇÉ=çãâ~ÇÉêáåÖ=î~å=ÜÉí=çåÇÉêïÉêé=~~å=ÄçÇK=få=

ÜÉí= íïÉÉÇÉ= ÇÉÉä= î~å= Çáí= ÉÉêëíÉ= áåäÉáÇÉåÇÉ= ÜççÑÇëíìâ= ïçêÇí= ÇÉ= çåÇÉêòçÉâëçéòÉí= âçêí=

ìáíÖÉäÉÖÇK==

=

få=ÜççÑÇëíìâ= íïÉÉ=ïçêÇí=ÖÉëí~êí=ãÉí=ÉÉå= íÜÉçêÉíáëÅÜ=çåÇÉêòçÉâK= få=Çáí=ÜççÑÇëíìâ=âçãí=

ÉÉå= äáíÉê~íììêëíìÇáÉ= î~å= êáííÉåéä~ååáåÖëéêçÄäÉãÉå= ~~å= ÄçÇK= sáÉê= âä~ëëáÉâÉ=

êáííÉåéä~ååáåÖëéêçÄäÉãÉå=ïçêÇÉå=ÄÉÜ~åÇÉäÇK=aÉ=~~åÇ~ÅÜí=Ö~~í=ÜáÉêÄáà=îççê~ä=ìáí=å~~ê=ÜÉí=

êçåÇêáíéä~ååáåÖëéêçÄäÉÉã=çÑ=ÚîÉÜáÅäÉ=êçìíáåÖ=éêçÄäÉãÛK=eÉí=ÉáåÇÉ=î~å=Çáí=íïÉÉÇÉ=ÜççÑÇëíìâ=

ÄÉÜ~åÇÉäí= ÇÉ= ~äÖÉãÉåÉ= â~ê~âíÉêáëíáÉâÉå= î~å= êáííÉåéä~ååáåÖëéêçÄäÉãÉåI= òçåÇÉê=

çåÇÉêëÅÜÉáÇ=íìëëÉå=ÇÉ=ÉÉêÇÉê=ÄÉëéêçâÉå=íóéÉë=êáííÉåéä~ååáåÖëéêçÄäÉãÉåK==

=

bÉå= ÇÉêÇÉ= ÜççÑÇëíìâ= Ö~~í= ÇáÉéÉê= áå= çé= êáííÉåéä~ååáåÖëéêçÄäÉãÉå= ãÉí= çéÜ~äáåÖ= Éå=

äÉîÉêáåÖK=få=ÜÉí=ÉÉêëíÉ=ÇÉÉä=î~å=Çáí=ÜççÑÇëíìâ=ïçêÇí=ÖÉâÉâÉå=å~~ê=îÉêëÅÜáääÉåÇÉ=ã~åáÉêÉå=

çã= ÉÉå= çåÇÉêëÅÜÉáÇ= íÉ= ã~âÉå= íìëëÉå= ÇáîÉêëÉ= ëççêíÉå= êçåÇêáíéä~ååáåÖëéêçÄäÉãÉåK=

sÉêîçäÖÉåë= ïçêÇí= çîÉêÖÉÖ~~å= íçí= ÇÉ= ÄÉëéêÉâáåÖ= î~å= ÉÉå= ~äÖÉãÉÉå= çéíáã~äáë~íáÉãçÇÉä=

îççê= ÜÉí= êçåÇêáíéä~ååáåÖëéêçÄäÉÉã= ãÉí= çéÜ~äáåÖ= Éå= äÉîÉêáåÖK= bÉå= ÇÉêÇÉ= Éå= ä~~íëíÉ=

ÖÉÇÉÉäíÉ= î~å= Çáí= ÜççÑÇëíìâ= ÄÉíêÉÑí= ÇÉ= íçÉîçÉÖáåÖ= î~å= íáàÇëîÉåëíÉêë= ~~å=

êáííÉåéä~ååáåÖëéêçÄäÉãÉå=ãÉí=çéÜ~äáåÖ=Éå=äÉîÉêáåÖK==

=

eççÑÇëíìâ= îáÉê= Éå= îáàÑ= îçêãÉå= ÜÉí= éê~âíáëÅÜÉ= ÖÉÇÉÉäíÉ= î~å= ÇÉòÉ= ÉáåÇîÉêÜ~åÇÉäáåÖK= få=

ÜççÑÇëíìâ= îáÉê= ïçêÇí= ÜÉí= êçåÇêáíéä~ååáåÖëéêçÄäÉÉã= ãÉí= ÉÉåÜÉáÇëä~ÇáåÖÉå= çÑ= somc`=
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ÄÉëéêçâÉåK=få=ÉÉå=ÉÉêëíÉ=ÇÉÉä=ïçêÇí=ÉÉå=ÄÉëÅÜêáàîáåÖ=ÖÉÖÉîÉå=î~å=Çáí=somc`I=ãÉí=íçí=ëäçí=

ÇÉ= ïáëâìåÇáÖÉ= ÑçêãìäÉêáåÖ= î~å= ÜÉí= ãçÇÉäK= sÉêîçäÖÉåë= ïçêÇí= ÜÉí= ÅçåÅÉéí= i~Öê~åÖÉ=

êÉä~ñ~íáÉ= ~äÖÉãÉÉå= ìáíÖÉäÉÖÇI= ï~~êå~= ÇÉ= íçÉé~ëëáåÖ= î~å= ÇÉòÉ= íÉÅÜåáÉâ= áå= ÜÉí= somc`=

ÄÉâÉâÉå=ïçêÇíK= bÉå= ÇÉêÇÉ= ÇÉÉä= ÄÉëÅÜêáàÑí= ÉÉå= ÜÉìêáëíáëÅÜÉ= çéäçëëáåÖëéêçÅÉÇìêÉI= ï~~êå~=

íïÉÉ=âäÉáåÉ=îççêÄÉÉäÇÉå=ìáíÖÉïÉêâí=ïçêÇÉå=çã=ÇÉòÉ=éêçÅÉÇìêÉ=îÉêÇÉê=íÉ=îÉêÇìáÇÉäáàâÉåK==

=

eççÑÇëíìâ= îáàÑ= ÄÉÜ~åÇÉäí= ÉÉå= êçåÇêáíéä~ååáåÖëéêçÄäÉÉã= ãÉí= ÉÉåÜÉáÇëä~ÇáåÖÉå= Éå=

íáàÇëîÉåëíÉêëK= aáí= ÜççÑÇëíìâ= ÄÉâáàâí= ÇÉ= íçÉîçÉÖáåÖ= î~å= íáàÇëîÉåëíÉêë= ~~å= ÜÉí= somc`= ìáí=

ÜççÑÇëíìâ= îáÉêK= eÉí= ÉÉêëíÉ= ÇÉÉä= ïçêÇí= çéåáÉìï= ÖÉîçêãÇ= Çççê= ÉÉå= ÄÉëÅÜêáàîáåÖ= î~å= ÜÉí=

éêçÄäÉÉãK=sÉêîçäÖÉåë=ïçêÇí=ÉÉå=ãçÖÉäáàâÉ=ÜÉìêáëíáëÅÜÉ=çéäçëëáåÖëéêçÅÉÇìêÉ=îççêÖÉëíÉäÇI=

ï~~êå~=ÇÉòÉ=éêçÅÉÇìêÉ=ÖÉ≥ääìëíêÉÉêÇ=ïçêÇí=Çççê=ãáÇÇÉä=î~å=ÇÉ= íçÉé~ëëáåÖ=Éêî~å=çé=ÉÉå=

âäÉáå=îççêÄÉÉäÇ=ãÉí=ÇÉòÉäÑÇÉ=Ä~ëáëÖÉÖÉîÉåë=~äë=ÜÉí=ÉÉêëíÉ=îççêÄÉÉäÇ=ìáí=ÜççÑÇëíìâ=îáÉêK=

qÉê= ~ÑëäìáíáåÖ=î~å=Çáí= ÜççÑÇëíìâ=Éå=ÇÉ=îçääÉÇáÖÉ=ÉáåÇîÉêÜ~åÇÉäáåÖ=ïçêÇÉå= íÉåëäçííÉ=ÉÉå=

~~åí~ä=~~åÄÉîÉäáåÖÉå=îççê=îÉêÇÉê=çåÇÉêòçÉâ=ÖÉÖÉîÉåK==

=

=

=
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fåÜçìÇëçéÖ~îÉ=
=

sççêïççêÇ KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKJ=N=J 

p~ãÉåî~ííáåÖKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKJ=O=J 

fåÜçìÇëçéÖ~îÉKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKJ=Q=J 

eççÑÇëíìâ=NW=fåäÉáÇáåÖKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKJ=U=J 

NKN=jçíáîÉêáåÖ=çåÇÉêïÉêéKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKJ=U=J 

NKO=låÇÉêòçÉâëçéòÉíKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK J=NM=J 

eççÑÇëíìâ= OW= lîÉêòáÅÜí= î~å= ÇÉ= îÉêëÅÜáääÉåÇÉ= íóéÉë= î~å=

êáííÉåéä~ååáåÖëéêçÄäÉãÉå KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK J=NO=J 

OKN=fåäÉáÇáåÖ KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK J=NO=J 

OKO=oáííÉåéä~ååáåÖëéêçÄäÉãÉåKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK J=NO=J 

OKOKN=^äÖÉãÉÉå KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKJ=NO=J 

OKOKO=eÉí=Ü~åÇÉäëêÉáòáÖÉêëéêçÄäÉÉã=çÑ=Úqê~îÉääáåÖ=p~äÉëã~å=mêçÄäÉãÛ KKKKKKKKKKKKKKKKKKKKKKKKKKJ=NP=J 

OKOKP=eÉí=êçåÇêáíéä~ååáåÖëéêçÄäÉÉã=çÑ=ÚsÉÜáÅäÉ=oçìíáåÖ=mêçÄäÉãÛ KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKJ=NR=J 

OKOKPKN=fåäÉáÇáåÖKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKJ=NR=J 

OKOKPKO=`ä~ëëáÑáÅ~íáÉW=~ÇêÉëëÉå KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKJ=NS=J 

OKOKPKP=`ä~ëëáÑáÅ~íáÉW=îçÉêíìáÖÉåKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKJ=NU=J 

OKOKPKQ=`ä~ëëáÑáÅ~íáÉW=éêçÄäÉÉãâ~ê~âíÉêáëíáÉâÉå KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKJ=NV=J 

OKOKPKR=`ä~ëëáÑáÅ~íáÉW=ÇçÉäÑìåÅíáÉë KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKJ=ON=J 

OKOKPKS=cêÉèìÉåí=ÄÉëíìÇÉÉêÇÉ=ãçÇÉääÉå=î~å=ÜÉí=êçåÇêáíéä~ååáåÖëéêçÄäÉÉã KKKKKKKKKKKKKKKKKKKKKKKKKKKKJ=OO=J 

OKOKQ=eÉí=Ú`ÜáåÉëÉ=mçëíã~å=mêçÄäÉãÛ KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKJ=OP=J 

OKOKR=eÉí=Úoìê~ä=mçëíã~å=mêçÄäÉãÛ KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKJ=OQ=J 

OKP=h~ê~âíÉêáëíáÉâÉå=î~å=êáííÉåéä~ååáåÖëéêçÄäÉãÉåKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK J=OQ=J 

OKPKN=qê~åëéçêíîÉêòçÉâÉåKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKJ=OR=J 

OKPKO=qáàÇëÄÉéÉêâáåÖÉåKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKJ=OS=J 

OKPKP=açÉäÑìåÅíáÉëKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKJ=OT=J 

OKPKQ=léäçëëáåÖëãÉíÜçÇÉå KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKJ=OU=J 

eççÑÇëíìâ=PW=oáííÉåéä~ååáåÖ=ãÉí=çéÜ~äáåÖ=Éå=äÉîÉêáåÖKKKKKKKKKKKKKKKKKKKKKKK J=PO=J 

PKN=fåäÉáÇáåÖ KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK J=PO=J 
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PKO=aêáÉ=ãçÇÉääÉå=îççê=ÜÉí=êçåÇêáíéä~ååáåÖëéêçÄäÉÉã=ãÉí=çéÜ~äáåÖ=Éå=äÉîÉêáåÖKKKK J=PP=J 

PKOKN=iÉîÉêáåÖ=ÉÉêëíI=çéÜ~äáåÖ=Ç~~êå~=çÑ=ÚÇÉäáîÉêóJÑáêëíI=éáÅâìéJëÉÅçåÇÛ KKKKKKKKKKKKKKKKKKKKKKKKJ=PP=J 

PKOKO=dÉãÉåÖÇÉ=çéÜ~äáåÖÉå=Éå=äÉîÉêáåÖÉå=çÑ=ÚãáñÉÇ=éáÅâìéë=~åÇ=ÇÉäáîÉêáÉëÛ KKKKKKKKKKKKKKKKKJ=PP=J 

PKOKP=dÉäáàâíáàÇáÖÉ=çéÜ~äáåÖÉå=Éå=äÉîÉêáåÖÉå=çÑ=Úëáãìäí~åÉçìë=éáÅâìéë=~åÇ=ÇÉäáîÉêáÉëÛ KKKKKJ=PQ=J 

PKP=^åÇÉêÉ=çéÇÉäáåÖÉå=î~å=êçåÇêáíéä~ååáåÖëéêçÄäÉãÉå=ãÉí=çéÜ~äáåÖ=Éå=äÉîÉêáåÖKK J=PR=J 

PKQ= táëâìåÇáÖÉ= ÑçêãìäÉêáåÖ= î~å= ÉÉå= ~äÖÉãÉÉå= ãçÇÉä= îççê= êáííÉåéä~ååáåÖëéêçÄäÉãÉå=

ãÉí=ÖÉÅçãÄáåÉÉêÇÉ=çéÜ~äáåÖ=Éå=äÉîÉêáåÖ KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK J=PR=J 

PKR=léÜ~äáåÖ=Éå=äÉîÉêáåÖ=ãÉí=íáàÇëîÉåëíÉêë KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK J=PU=J 

PKRKN=fåäÉáÇáåÖ KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKJ=PU=J 

PKRKO=eÉí=êçåÇêáíéä~ååáåÖëéêçÄäÉÉã=ãÉí=íáàÇëîÉåëíÉêëKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKJ=PV=J 

PKRKP=eÉí=ÚéáÅâìé=~åÇ=ÇÉäáîÉêó=éêçÄäÉãÛ=ãÉí=íáàÇëîÉåëíÉêë KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKJ=QM=J 

PKRKPKN=bÉå=ÚêÉ~ÅíáîÉ=í~Äì=ëÉ~êÅÜÛ=~äÖçêáíãÉ=îççê=ÜÉí=mamqt=Ek~åêó=Éå=_~êåÉëI=OMMMF KKKKKKKKKKKKKJ=QN=J 

PKRKPKO=sáÉêI=çé=ÜÉí=ëé~~ê~äÖçêáíãÉ=ÖÉÄ~ëÉÉêÇÉI=ÜÉìêáëíáÉâÉå=Edêçå~äí=Éí=~äKI=OMMPFKKKKKKKKKKKKKKKKJ=QQ=J 

PKRKPKP=bÉå=áåîçÉÖÜÉìêáëíáÉâ=îççê=ÜÉí=mamqt=Eiì=Éå=aÉëëçìâóI=OMMSFKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKJ=RM=J 

PKS=eÉí=ìáíïÉêâÉå=î~å=ÉÉå=îççêÄÉÉäÇéêçÄäÉÉã KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK J=RQ=J 

eççÑÇëíìâ=QW=oçåÇêáíéä~ååáåÖ=ãÉí=çéÜ~äáåÖ=Éå=äÉîÉêáåÖ=Éå=ÉÉåÜÉáÇëä~ÇáåÖÉåJ=

RR=J 

QKN=fåäÉáÇáåÖ KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK J=RR=J 

QKO=aÉÑáåáíáÉ=î~å=ÜÉí=éêçÄäÉÉã KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK J=RR=J 

QKOKN=aÉ=îäççí KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKJ=RR=J 

QKOKO=mêçÄäÉÉãÑçêãìäÉêáåÖKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKJ=RT=J 

QKOKP=táëâìåÇáÖÉ=ÑçêãìäÉêáåÖ=î~å=ÜÉí=çéíáã~äáë~íáÉéêçÄäÉÉã KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKJ=RU=J 

QKOKQ=qçÉé~ëëáåÖ=î~å=ÇÉ=íÉÅÜåáÉâ=î~å=i~Öê~åÖÉ=êÉä~ñ~íáÉKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKJ=RV=J 

QKOKQKN=fåäÉáÇáåÖKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKJ=RV=J 

QKOKQKO=i~Öê~åÖÉ=êÉä~ñ~íáÉ=îççê=ÖÉÜÉÉäí~ääáÖÉ=äáåÉ~áêÉ=éêçÖê~ããÉêáåÖëéêçÄäÉãÉå KKKKKKKKKKKKKKKKKKKJ=SM=J 

QKOKQKP=i~Öê~åÖÉ=êÉä~ñ~íáÉ=îççê=êçåÇêáíéä~ååáåÖ=ãÉí=ÉÉåÜÉáÇëä~ÇáåÖÉå KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKJ=SO=J 

QKP=aÉ=çéäçëëáåÖëéêçÅÉÇìêÉW=ÉÉå=i~Öê~åÖÉ=êÉä~ñ~íáÉJÖÉÄ~ëÉÉêÇÉ=ÜÉìêáëíáÉâ KKKKKKKKKK J=SP=J 

QKPKN=hçééÉäáåÖ=î~å=äÉîÉêáåÖëJ=Éå=çéÜ~äáåÖëéìåíÉå KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKJ=SP=J 

QKPKO=qçÉïáàòáåÖ=î~å=ÇÉ=ÖÉâçééÉäÇÉ=äÉîÉêáåÖëJ=Éå=çéÜ~äáåÖëéìåíÉå=~~å=ÇÉ=îäççíKKKKKKKKKKJ=SQ=J 

QKPKP=lîÉêòáÅÜí=î~å=ÇÉ=îçääÉÇáÖÉ=ÜÉìêáëíáëÅÜÉ=çéäçëëáåÖëéêçÅÉÇìêÉ KKKKKKKKKKKKKKKKKKKKKKKKKKKKJ=SR=J 

QKPKQ=_Éé~äáåÖ=î~å=ÇÉ=i~Öê~åÖÉ=ãìäíáéäáÅ~íçêÉåW=ÇÉ=ÚëìÄÖê~ÇáÉåí=çéíáãáò~íáçå=éêçÅÉÇìêÉÛJ=SR=J 

QKQ=fääìëíê~íáÉ=~~å=ÇÉ=Ü~åÇ=î~å=ÉÉå=îççêÄÉÉäÇ=ãÉí=ìáíëäìáíÉåÇ=ÉáÖÉå=îê~ÅÜíï~ÖÉåëJ=ST=J 
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QKQKN=fåäÉáÇáåÖ KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKJ=ST=J 

QKQKO=aÉ=Ç~í~ KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKJ=SU=J 

QKQKP=_Éé~äáåÖ=î~å=ÖÉëÅÜáâíÉ=i~Öê~åÖÉ=ãìäíáéäáÅ~íçêÉå=îççê=ÜÉí=éêçÄäÉÉã KKKKKKKKKKKKKKKKKKJ=TM=J 

QKQKQ=léäçëëáåÖ=î~å=ÜÉí=éêçÄäÉÉã=îá~=ÇÉ=ÜÉìêáëíáÉâ KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKJ=TO=J 

QKQKR=aÉ=Éñ~ÅíÉ=çéäçëëáåÖ=î~å=ÜÉí=éêçÄäÉÉãKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKJ=TO=J 

QKR=fääìëíê~íáÉ=~~å=ÇÉ=Ü~åÇ=î~å=ÉÉå=îççêÄÉÉäÇ=ãÉí=ÉáÖÉå=Éå=ÉñíÉêåÉ=îê~ÅÜíï~ÖÉåë J=TQ=J 

QKRKN=fåäÉáÇáåÖ KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKJ=TQ=J 

QKRKO=aÉ=Ç~í~ KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKJ=TQ=J 

QKRKP=_Éé~äáåÖ=î~å=ÖÉëÅÜáâíÉ=i~Öê~åÖÉ=ãìäíáéäáÅ~íçêÉå=îççê=ÜÉí=éêçÄäÉÉã KKKKKKKKKKKKKKKKKKJ=TS=J 

QKRKQ=aÉ=Éñ~ÅíÉ=çéäçëëáåÖ=î~å=ÜÉí=éêçÄäÉÉãKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKJ=UN=J 

QKS=fåíêçÇìÅíáÉ=î~å=íáàÇëîÉåëíÉêë KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK J=UP=J 

eççÑÇëíìâ=RW=oçåÇêáíéä~ååáåÖ=ãÉí=çéÜ~äáåÖ=Éå=äÉîÉêáåÖI=ÉÉåÜÉáÇëä~ÇáåÖÉå=Éå=

íáàÇëîÉåëíÉêë KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK J=UQ=J 

RKN=fåäÉáÇáåÖ KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK J=UQ=J 

RKO=táëâìåÇáÖÉ=ÑçêãìäÉêáåÖ=î~å=ÜÉí=somc`qt KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK J=UQ=J 

RKP=aÉ=çéäçëëáåÖëéêçÅÉÇìêÉW=ÉÉå=áåîçÉÖÜÉìêáëíáÉâ=áå=íïÉÉ=Ñ~ëÉå KKKKKKKKKKKKKKKKKKKKKKKK J=UT=J 

RKPKN=fåäÉáÇáåÖ KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKJ=UT=J 

RKPKO=c~ëÉ=NW=âçééÉäáåÖ=î~å=äÉîÉêáåÖëJ=Éå=çéÜ~äáåÖëéìåíÉå KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKJ=UU=J 

RKPKP=c~ëÉ=OW=íçÉïáàòáåÖ=î~å=ÇÉ=ÖÉâçééÉäÇÉ=äÉîÉêáåÖëJ=Éå=çéÜ~äáåÖëéìåíÉå=~~å=ÇÉ=îäççíJ=VM=J 

RKQ=fääìëíê~íáÉ=~~å=ÇÉ=Ü~åÇ=î~å=ÉÉå=îççêÄÉÉäÇ=ãÉí=ìáíëäìáíÉåÇ=ÉáÖÉå=îê~ÅÜíï~ÖÉåëJ=VO=J 

RKQKN=fåäÉáÇáåÖ KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKJ=VO=J 

RKQKO=aÉ=Ç~í~ KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKJ=VO=J 

RKQKP=aÉ=çéäçëëáåÖ=î~å=ÜÉí=éêçÄäÉÉã=îá~=ÇÉ=ÜÉìêáëíáÉâ KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKJ=VQ=J 

RKQKPKN=c~ëÉ=NW=âçééÉäáåÖ=î~å=äÉîÉêáåÖëJ=Éå=çéÜ~äáåÖëéìåíÉå KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKJ=VQ=J 

RKQKPKO=c~ëÉ=OW=íçÉïáàòáåÖ=î~å=ÇÉ=ÖÉâçééÉäÇÉ=äÉîÉêáåÖëJ=Éå=çéÜ~äáåÖëéìåíÉå=~~å=ÇÉ=îäççí KKKKKKJ=VV=J 

RKQKPKP=sÉêÖÉäáàâáåÖ=î~å=ÇÉ=ÇêáÉ=ëÅÉå~êáçÛë KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKJ=NMS=J 

RKQKQ=aÉ=Éñ~ÅíÉ=çéäçëëáåÖ=î~å=ÜÉí=éêçÄäÉÉãKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK J=NMS=J 

RKR=^~åÄÉîÉäáåÖÉå=îççê=îÉêÇÉê=çåÇÉêòçÉâKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK J=NMU=J 

iáàëí=ÇÉê=ÖÉê~~ÇéäÉÉÖÇÉ=ïÉêâÉå KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK J=NNM=J 

_áàä~ÖÉå KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK J=NNT=J 

_áàä~ÖÉ=NW=iáàëí=ÇÉê=ÖÉÄêìáâíÉ=ÑáÖìêÉå KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK J=NNT=J 
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_áàä~ÖÉ=OW=iáàëí=ÇÉê=ÖÉÄêìáâíÉ=í~ÄÉääÉå KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK J=NNT=J 

_áàä~ÖÉ=PW=`ä~ëëáÑáÅ~íáÉ=î~å=êçåÇêáíéä~ååáåÖëéêçÄäÉãÉå=çÑ= ÚîÉÜáÅäÉ=êçìíáåÖ=éêçÄäÉãëÛ=î~å=

aÉëêçÅÜÉêë=Éí=~äK=ENVVMFKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK J=NNV=J 

_áàä~ÖÉ=QW=táëâìåÇáÖÉ=ÑçêãìäÉêáåÖ=î~å=ÜÉí=ÅáàÑÉêîççêÄÉÉäÇ=î~å=ÜÉí=somc`qtKKKKKKK J=NOO=J 
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eççÑÇëíìâ=NW fåäÉáÇáåÖ==
=

NKN=jçíáîÉêáåÖ=çåÇÉêïÉêé=

=

få=ÜÉí=â~ÇÉê=î~å=ÜÉí=ëÅÜêáàîÉå=î~å=ãáàå=ÉáåÇîÉêÜ~åÇÉäáåÖI=íçí=ÜÉí=ÄÉÜ~äÉå=î~å=ÇÉ=Öê~~Ç=

Ü~åÇÉäëáåÖÉåáÉìêI= âççë= áâ= îççê= ÜÉí= çåÇÉêïÉêé= 5oáííÉåéä~ååáåÖ= ãÉí= ÖÉÅçãÄáåÉÉêÇÉ=

çéÜ~äáåÖ= Éå= äÉîÉêáåÖÒK= aÉ= âÉìòÉ= îççê= Çáí= çåÇÉêïÉêé= âçãí= îççêí= ìáí= ãáàå= éÉêëççåäáàâÉ=

áåíÉêÉëëÉ=îççê=íçÉÖÉé~ëíÉ=ïáëâìåÇÉI=ãÉÉê=ëéÉÅáÑáÉâ=çéÉê~íáçåÉÉä=çåÇÉêòçÉâ= áå=Çáí=ÖÉî~äI=

Éå=ÇÉI= î~åìáí=ãáàå= ëíìÇáÉë= ÖÉÖêçÉáÇÉI= áåíÉêÉëëÉ= îççê= äçÖáëíáÉâK= _áà= êáííÉåéä~ååáåÖ=ïçêÇí=

ÉÉå= ëÉí= î~å= êçìíÉëI= ¨¨å= éÉê= ÄÉåçÇáÖÇÉ= îê~ÅÜíï~ÖÉåI= ÖÉÅçåëíêìÉÉêÇ= òçÇ~í=

íê~åëéçêíîÉêòçÉâÉå= å~~ê= íÉîêÉÇÉåÜÉáÇ= î~å= ÇÉ= âä~åíÉå= ïçêÇÉå= ~ÑÖÉÜ~åÇÉäÇK= eÉí= áë=

ÉÅçåçãáëÅÜ=ÖÉòáÉå=ÄÉä~åÖêáàâ=Ç~í=ÇÉòÉ=ëÉí=î~å=êçìíÉë=òç=ãáå=ãçÖÉäáàâ=âçëíÉå=ãÉÉÄêÉåÖí=

îççê=ÜÉí=ÄÉÇêáàÑK==

=

qê~åëéçêí= áë=ÉÉå=ÄÉä~åÖêáàâ=ÇçãÉáå=î~å=ãÉåëÉäáàâÉ=~ÅíáîáíÉáíI=~~åÖÉòáÉå=ÜÉí=îÉÉä= ëçÅá~äÉ=

Éå= ÉÅçåçãáëÅÜÉ= ~ÅíáîáíÉáíÉå= ãçÖÉäáàâ= ã~~âíK= eÉí= ÄÉä~åÖ= î~å= ÜÉí= íê~åëéçêíÉêÉå= î~å=

ÄççÇëÅÜ~ééÉåI=ÖçÉÇÉêÉå=çÑ=ãÉåëÉå=âçãí=áå=~ääÉ=~ëéÉÅíÉå=î~å=ÜÉí=Ç~ÖÉäáàâëÉ= äÉîÉå=å~~ê=

îççêK= t~ååÉÉê= éÉêëççå= u= Ûë= ãçêÖÉåë= å~~ê= òáàå= ïÉêâ= îÉêíêÉâíI= ãçÉí= Üáà= òáÅÜ= Ç~~êîççê=

îÉêéä~~íëÉåK=lé=ÜÉí=ïÉêâ=ã~~âí=ÇÉòÉ=éÉêëççå=îÉêãçÉÇÉäáàâ=ÖÉÄêìáâ=î~å=~ääÉêäÉá=ã~íÉêá~~ä=

Ç~í=Çççê=~åÇÉêÉ=Ñáêã~Ûë=ÖÉéêçÇìÅÉÉêÇ=ïÉêÇ=Éå=Ç~í=ÄáàÖÉîçäÖ=å~~ê=ÇÉ=ïÉêâéäÉâ=î~å=u=ãçÉëí=

îÉêîçÉêÇ= ïçêÇÉåK= ^äë= éÉêëççå= u= çé= ÄÉòçÉâ= ïáä= Ö~~å= Äáà= Ñ~ãáäáÉI= Ç~å= ÜÉÉÑí= Üáà= îÉêîçÉê=

åçÇáÖK=fåÇáÉå=éÉêëççå=u=òáàå=Ñ~ãáäáÉ=ÉÉå=ÄêáÉÑ=ïáä=ëíìêÉåI=ãçÉí=ÇáÉ=ÄêáÉÑ=ÖÉíê~åëéçêíÉÉêÇ=

ïçêÇÉåK=wç=òáàå=åçÖ=îÉäÉ=îççêÄÉÉäÇÉå=î~å=ÇÉ=åççÇò~~â=î~å=íê~åëéçêí=çé=íÉ=åçÉãÉåK==

=

sççê~ä= îê~ÅÜíîÉêîçÉê= îçêãí= ¨¨å= î~å= ÇÉ= ÄÉä~åÖêáàâëí= ~ÅíáîáíÉáíÉå= î~å= ÇÉ= ÜìáÇáÖÉ=

ã~~íëÅÜ~ééáàK=aÉ=çãòÉí=î~å=ÖçÉÇÉêÉåîÉêîçÉê= áå=bìêçé~=ïçêÇí=ÖÉëÅÜ~í=çé=çåÖÉîÉÉê=NSU=

ãáäà~êÇ=Ççää~ê=éÉê=à~~êK=lãÖÉêÉâÉåÇ=~~å=ÇÉ=ÜìáÇáÖÉ=ïáëëÉäâçÉêë=îçêãí=Çáí=ÉÉå=ÄÉÇê~Ö=î~å=

Äáàå~= NPM= ãáäà~êÇ= Éìêç= éÉê= à~~êK= få= dêççíJ_êáíí~ååáØI= cê~åâêáàâ= Éå= aÉåÉã~êâÉå=

îÉêíÉÖÉåïççêÇáÖí= íê~åëéçêí= êÉëéÉÅíáÉîÉäáàâ= çåÖÉîÉÉê= NRBI=VB=Éå= NRB= î~å= ÇÉ=å~íáçå~äÉ=
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ìáíÖ~îÉå=E`ê~áåáÅ=Éå=i~éçêíÉI=NVVT=Ó=ÖÉÅáíÉÉêÇ=Çççê=_ê®óëó=Éå=dÉåÇêÉ~ìI=OMMR~X=i~êëÉåI=

NVVV=Ó=ÖÉÅáíÉÉêÇ=Çççê=_ê®óëó=Éå=dÉåÇêÉ~ìI=OMMR~FK=k~~ê=ëÅÜ~ííáåÖ=îÉêíÉÖÉåïççêÇáÖÉå=ÇÉ=

ÇáëíêáÄìíáÉâçëíÉå= Äáàå~= ÇÉ= ÜÉäÑí= î~å= ÇÉ= íçí~äÉ= äçÖáëíáÉâÉ= âçëíÉå= Éå= áå= ëçããáÖÉ=

áåÇìëíêáÉØåI= òç~äë=ÇÉ=îçÉÇáåÖëJ=Éå=Çê~åâáåÇìëíêáÉI= âìååÉå=ÇÉ=ÇáëíêáÄìíáÉâçëíÉå= íçí= TMB=

î~å=ÇÉ= íçÉÖÉîçÉÖÇÉ=ï~~êÇÉ=î~å=ÖçÉÇÉêÉå=îÉêíÉÖÉåïççêÇáÖÉå= EaÉ=_~ÅâÉê=Éí=~äKI=NVVT=Ó=

ÖÉÅáíÉÉêÇ=Çççê=_ê®óëó=Éå=dÉåÇêÉ~ìI=OMMR~X=dçäÇÉå=Éå=t~ëáäI=NVUTFK==

=

jçÇÉêåÉ= äçÖáëíáÉâ= ïçêÇí= Çççê= `ÜêáëíçéÜÉê= ENVUS= Ó= ÖÉÅáíÉÉêÇ= Çççê= i~éçêíÉ= ~åÇ= lëã~åI=

NVVRI=éK=OOTF=~äë=îçäÖí=çãëÅÜêÉîÉåW='íÜÉ=éêçÅÉëë=çÑ=ëíê~íÉÖáÅ~ääó=ã~å~ÖáåÖ=íÜÉ=ãçîÉãÉåí=

çê=ëíçê~ÖÉ=çÑ=ã~íÉêá~äëI=é~êíë=~åÇ=ÑáåáëÜÉÇ=áåîÉåíçêó=Ñêçã=ëìééäáÉêëI=íÜêçìÖÜ=íÜÉ=Ñáêã=~åÇ=çå=

íç= íÜÉ= ÅçåëìãÉêëÒK= qÉÖÉåïççêÇáÖ= äÉÖÖÉå= îÉÉä= ÄÉÇêáàîÉå= áå= Üìå= ëíê~íÉÖáÉ= å~Çêìâ= çé=

ÉÑÑáÅáØåíÉ= îÉêéä~~íëáåÖ= î~å= ÖçÉÇÉêÉå= çÑ= ïÉêâåÉãÉêë= çã= òç= ÇÉ= ã~êâíîê~~Ö= íÉ= âìååÉå=

îçäÇçÉå= Éå= íÉ= îÉêÖêçíÉåK= lçêëéêçåâÉäáàâ= ÄÉëÅÜçìïÇÉå= çåÇÉêåÉãáåÖÉå= ÇÉ= äçÖáëíáÉâÉ=

ÑìåÅíáÉ=ÉÅÜíÉê=~äë=çåÇÉêÖÉëÅÜáâí=Éå=åáÉí=~äë=Äêçå=î~å=ÅçãéÉíáíáÉÑ=îççêÇÉÉäI=ï~~êÇççê=òÉ=

å~ìïÉäáàâë= íçí= ÖÉÉå= ~~åÇ~ÅÜí= ÄÉëíÉÉÇÇÉå= ~~å= ÇÉòÉ= ÑìåÅíáÉK= aÉòÉ= îáëáÉ= áë= ÉÅÜíÉê= Çççê=

êÉÅÉåíÉ=çåíïáââÉäáåÖÉå=Çê~ëíáëÅÜ=îÉê~åÇÉêÇK=içÖáëíáÉâ=ÜÉÉÑí=òáÅÜ=ëíÉÉÇë=ãÉÉê=çåíïáââÉäÇ=

íçí=ÉÉå=âêáíáëÅÜÉ=ëìÅÅÉëÑ~ÅíçêI=çåÇÉê=~åÇÉêÉ=Çççê=ÜÉí=ÖêçíÉ=~~åÇÉÉä=î~å=äçÖáëíáÉâÉ=âçëíÉåK=

wç=ëíÉääÉå=î~å=dççêI=mäççë=î~å=^ãëÉä=Éå=mäççë=î~å=^ãëíÉä=áå=Üìå=ÄçÉâ=ÚcóëáÉâÉ=ÇáëíêáÄìíáÉW=

ÇÉåâÉå= áå= íçÉÖÉîçÉÖÇÉ= ï~~êÇÉÛ= ENVVVI= éK= VFW= 'táÉ= ÇÉ= äçÖáëíáÉâ= åáÉí= ÖçÉÇ= çêÖ~åáëÉÉêíI=

îÉêÇïáàåí=î~å=ÇÉ=ã~êâíKÒK=

=

aÉ=~~åÇ~ÅÜí=îççê=ÜÉí=ãáäáÉì=îçêãí=ÉÉå=~åÇÉêÉ=êÉÇÉå=îççê=ÜÉí=ÄÉä~åÖ=î~å=ÉÉå=ÉÑÑáÅáØåíÉ=

çêÖ~åáë~íáÉ= î~å= ÇÉ= ÇáëíêáÄìíáÉÑìåÅíáÉK= aÉ= ä~~íëíÉ= à~êÉå= áë= ÜÉí= ãáäáÉìÄÉïìëíòáàå= î~å= ÇÉ=

tÉëíÉêëÉ=ãÉåë=ëíÉêâ=ÖÉÖêçÉáÇI=ï~~êÇççê=ãÉÉê=ÖÉÇ~~å=ïçêÇí=çã=ÜÉí=ãáäáÉì=íÉ=ÄÉëÅÜÉêãÉå=

Çççê= òçïÉä= áåÇáîáÇìÉåI= éêáî~íÉ= ÄÉÇêáàîÉå= ~äë= ÇÉ= çîÉêÜÉáÇ= EïÉíÖÉîáåÖFK= qïÉÉ= î~å= ÇÉ=

îççêå~~ãëíÉ=ÇçÉäÉå=ÄÉëí~~å=áå=ÜÉí=îÉêãáåÇÉêÉå=î~å=òçïÉä=ÇÉ=éêçÇìÅíáÉ=î~å=~Ñî~ä=~äë=ÜÉí=

îÉêÄêìáâ= î~å= ÉåÉêÖáÉK= båÉêÖáÉîÉêÄêìáâ= áë= êÉÅÜíëíêÉÉâë= ÖÉêÉä~íÉÉêÇ=~~å= âçëíÉåI= Çìë= òìääÉå=

ãÉåëÉå= ~ìíçã~íáëÅÜ= Üìå= ÄÉëí= ÇçÉå= çã= òç= ãáå= ãçÖÉäáàâ= ÉåÉêÖáÉ= íÉ= îÉêëéáääÉåK=

^Ñî~äéêçÇìÅíáÉ= áë=ÉÅÜíÉê=åáÉí= êÉÅÜíëíêÉÉâë=ÖÉêÉä~íÉÉêÇ=~~å=âçëíÉåI=ã~~ê=çãïáääÉ=î~å=ÉÉå=

ÖÉîçÉä=î~å=îÉê~åíïççêÇÉäáàâÜÉáÇ=îççê=ÜÉí=ÄÉÜçìÇ=î~å=ÇÉ=~~êÇÉ=Éå=çãïáääÉ=î~å=ïÉíÖÉîáåÖ=
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áå= Çáí= îÉêÄ~åÇ= ïçêÇí= ãÉÉê= Éå= ãÉÉê= ~~åÇ~ÅÜí= ~~å= ÜÉí= îÉêãáåÇÉêÉå= î~å= ÇÉ= ~Ñî~äÄÉêÖ=

ÖÉëÅÜçåâÉåK= lã= Çáí= ä~~íëíÉ= íÉ= ÄÉêÉáâÉå= ïçêÇí= åì= ~~åÇ~ÅÜí= ÄÉëíÉÉÇ= ~~å= êÉÅóÅä~ÖÉ= Éå=

ÜÉêÖÉÄêìáâ= î~å= ÖçÉÇÉêÉå= ~~å= ÜÉí= ÉáåÇÉ= î~å= Üìå= äÉîÉåëÅóÅäìë= Éå= î~å=

îÉêé~ââáåÖëã~íÉêá~äÉåK= tÉíÖÉîáåÖ= çé= Çáí= ÖÉÄáÉÇ= êÉëìäíÉÉêÇÉ= áå= ÉÉå= åáÉìïÉ= ëíêççã= î~å=

ÖçÉÇÉêÉå= áå= ÇÉ= äçÖáëíáÉâÉ= âÉíÉåI= å~ãÉäáàâ= ÇáÉ= î~å= âä~åí= å~~ê= äÉîÉê~åÅáÉêK= aÉ=

êáííÉåéä~ååáåÖ=ãçÉí=Çìë=~~åÖÉé~ëí=ïçêÇÉå=òçÇ~í=ççâ=ÖçÉÇÉêÉå=çéÖÉÜ~~äÇ=âìååÉå=ïçêÇÉå=

áå= éä~~íë= î~å= ÉåâÉä= äÉîÉêáåÖÉå= áå= êÉâÉåáåÖ= íÉ= ÄêÉåÖÉåK= aÉòÉ= áãéäÉãÉåí~íáÉ= î~å=

êÉíçìêäçÖáëíáÉâ=ãçÉí= ÉÅÜíÉê= îççêòáÅÜíáÖ=~~åÖÉé~âí=ïçêÇÉå=çã=çååçÇáÖÉ= ëÅÜ~ÇÉ= ~~å=ÜÉí=

ãáäáÉì=Çççê=ÜÉí=Éñíê~=íê~åëéçêí=íÉ=îÉêãáàÇÉåK=eáÉêìáí=Ääáàâí=Çìë=åçÖã~~äë=ÜÉí=ÄÉä~åÖ=î~å=

ÉÉå=ÉÑÑáÅáØåíÉ=êáííÉåéä~ååáåÖK==EaÉíÜäçÑÑI=OMMNX=cäÉáëÅÜã~ååI=NVVTF==

=

=

NKO=låÇÉêòçÉâëçéòÉí==

=

få=ÉÉå=ÉÉêëíÉ=ÇÉÉä=î~å=ÇÉòÉ=ÉáåÇîÉêÜ~åÇÉäáåÖ=ïçêÇí=~~å=ÇÉ=Ü~åÇ=î~å=ÉÉå=äáíÉê~íììêëíìÇáÉ=

ÉÉå= îÉêâÉååÉåÇ= çåÇÉêòçÉâ= ìáíÖÉîçÉêÇ= å~~ê= ÇÉ= îÉêëÅÜáääÉåÇÉ= íóéÉë= î~å=

êáííÉåéä~ååáåÖéêçÄäÉãÉåK= s~åìáí= Çáí= íÜÉçêÉíáëÅÜ= çåÇÉêòçÉâ= ïçêÇí= îÉêîçäÖÉåë= Éêîççê=

ÖÉâçòÉå=çã=ÉÉå=êçåÇêáíéä~ååáåÖëéêçÄäÉÉã=ãÉí=çéÜ~äáåÖ=Éå=äÉîÉêáåÖ=Éå=ÉÉåÜÉáÇëä~ÇáåÖÉå=

îÉêÇÉê=íÉ=ÄÉâáàâÉåK=

=

k~~ê=~~åäÉáÇáåÖ=î~å=ÉÉå=îççêëíÉä=î~å=éêçÑK=ÇêK=g~åëëÉåë=ïÉêÇ=ÖÉâçòÉå=çã=îççê=ÜÉí=íïÉÉÇÉ=

ÇÉÉä=î~å=ÇÉòÉ=ÉáåÇîÉêÜ~åÇÉäáåÖ=ÜÉí=~êíáâÉä=î~å=fã~á=Éí=~äK=EOMMTF=å~ÇÉê=íÉ=ÄÉëíìÇÉêÉå=çã=

î~åìáí= ÇÉ= ÄÉëÅÜêáàîáåÖ= î~å= ÜÉí= êçåÇêáíéä~ååáåÖëéêçÄäÉÉã= ãÉí= çéÜ~äáåÖ= Éå= äÉîÉêáåÖ= Éå=

ÉÉåÜÉáÇëä~ÇáåÖÉå=çîÉê=íÉ=Ö~~å=íçí=ÇÉ=ÄÉëéêÉâáåÖ=î~å=ÉÉåòÉäÑÇÉ=íóéÉ=éêçÄäÉÉãI=ìáíÖÉÄêÉáÇ=

ãÉí= ÇÉ= ~~åïÉòáÖÜÉáÇ= î~å= íáàÇëîÉåëíÉêëK= bÉêëí= ïçêÇí= çåÇÉêòçÅÜí= çÑ= ÇÉ= Çççê= fã~á= Éí= ~äK=

EOMMTF= íçÉÖÉé~ëíÉ= ÜÉìêáëíáÉâ= çé= ÉÉå= ÉÉåîçìÇáÖÉ=ã~åáÉê= ~~åÖÉé~ëí= â~å=ïçêÇÉå= ~~å= Çáí=

åáÉìïÉ= éêçÄäÉÉãK= ^~åÖÉòáÉå= fã~á= Éí= ~äK= EOMMTF= ÉÅÜíÉê= ÖÉÄêìáâ= ã~âÉå= î~å= i~Öê~åÖÉ=

êÉä~ñ~íáÉI=áë=Çáí=åáÉí=îççê=ÇÉ=Ü~åÇ=äáÖÖÉåÇ=Éå=ïçêÇí=ÇÉòÉ=çéíáÉ=åáÉí=ÖÉâçòÉåK=aÉ=íïÉÉÇÉ=

çéíáÉ=ÄÉëí~~í=ìáí=ÜÉí=çéëíÉääÉå=î~å=ÉÉå=åáÉìïÉ=ÜÉìêáëíáëÅÜÉ=çéäçëëáåÖëéêçÅÉÇìêÉ=îççê=ÜÉí=

êçåÇêáíéä~ååáåÖëéêçÄäÉÉã=ãÉí= çéÜ~äáåÖ= Éå= äÉîÉêáåÖI= ÉÉåÜÉáÇëä~ÇáåÖÉå= Éå= íáàÇëîÉåëíÉêëK=
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lã= ÄÉáÇÉ= ãçÇÉääÉå= ìáí= Çáí= íïÉÉÇÉ= ÇÉÉä= íçÉ= íÉ= äáÅÜíÉå= ïÉêÇ= ççâ= ÖÉÄêìáâ= ÖÉã~~âí= î~å=

âäÉáåÉ= ÅáàÑÉêîççêÄÉÉäÇÉåI= ÇáÉ= ~ääÉ= ÖÉÄ~ëÉÉêÇ=ïÉêÇÉå= çé= ÇÉòÉäÑÇÉ= Ä~ëáëÖÉÖÉîÉåëK= bê= ïÉêÇ=

ÖÉâçòÉå= çã= åáÉí= íÉ= ïÉêâÉå= ãÉí= îÉÉä= ÉåLçÑ= ÖêçíÉ= ÉñéÉêáãÉåíÉå= òçÇ~í= ÜÉí= íêÉââÉå= î~å=

~äÖÉãÉåÉ=ÅçåÅäìëáÉë= áå=ÇÉòÉ=ÉáåÇîÉêÜ~åÇÉäáåÖ=ÖÉÉå=ãçÖÉäáàâÜÉáÇ=îçêãíK=aÉ=îççêÄÉÉäÇÉå=

ÇáÉåÉå=ÉåâÉä= íÉê= çåÇÉêëíÉìåáåÖ=î~å=ÇÉ=ÄÉëÅÜêÉîÉå= Éå=çåíïáââÉäÇÉ=éêçÅÉÇìêÉë= Éå= íçåÉå=

ÜçÉ=ÇÉ=ÖÉÄêìáâíÉ=íÉÅÜåáÉâÉå=íçÉÖÉé~ëí=ïçêÇÉåK==

=
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eççÑÇëíìâ=OW lîÉêòáÅÜí= î~å= ÇÉ= îÉêëÅÜáääÉåÇÉ= íóéÉë= î~å=

êáííÉåéä~ååáåÖëéêçÄäÉãÉå==
=

OKN=fåäÉáÇáåÖ=

=

aÉ= ÉëëÉåíáÉ= î~å= ÉÉå= êáííÉåéä~ååáåÖëéêçÄäÉÉãI= ÉîÉåíìÉÉä= ãÉí= çéÜ~äáåÖ= Éå= äÉîÉêáåÖI=

ÄÉëí~~í=ìáí=ÜÉí=çéÄçìïÉå=î~å=ÉÉå=îÉêò~ãÉäáåÖ=î~å=êçìíÉë=òçÇ~í=íê~åëéçêíîÉêòçÉâÉå=å~~ê=

íÉîêÉÇÉåÜÉáÇ= î~å= ÇÉ= âä~åíÉå= ïçêÇÉå= ~ÑÖÉÜ~åÇÉäÇK= lã= ~~å= ÇÉ= íê~åëéçêíîÉêòçÉâÉå= íÉ=

îçäÇçÉå= ÄÉëÅÜáâí= ÜÉí= ÄÉÇêáàÑ= çîÉê= ÉÉå= îäççí= îçÉêíìáÖÉåK= bäâ= îçÉêíìáÖ= ÄÉëÅÜáâí= çîÉê= ÉÉå=

ÖÉÖÉîÉå= Å~é~ÅáíÉáíI= ÉÉå= ëí~êíäçÅ~íáÉ= Éå= ÉÉå= ÉáåÇäçÅ~íáÉK= aÉ= íê~åëéçêíîÉêòçÉâÉå= çé= Üìå=

ÄÉìêí= ÄÉé~äÉå= ÇÉ= íÉ= îÉêîçÉêÉå= ä~ÇáåÖI= ÇÉ= çéÜ~~ääçÅ~íáÉë= çÑ= ÇÉ= ççêëéêçåÖÉå= Éå= ÇÉ=

~ÑäÉîÉêäçÅ~íáÉë=çÑ=ÇÉ=ÄÉëíÉããáåÖÉåK=bäâÉ=ä~ÇáåÖ=ÇáÉåí=î~å~Ñ=Ü~~ê=ççêëéêçåÖEÉåF=íçí=Ü~~ê=

ÄÉëíÉããáåÖEÉåF=îÉêîçÉêÇ=íÉ=ïçêÇÉå=Çççê=¨¨å=ÉåâÉä=îçÉêíìáÖ=òçåÇÉê=çîÉêëä~Ö=EÜÉí=î~å=¨¨å=

íê~åëéçêíãçÇìë=çîÉêä~ÇÉå=î~å=ÇÉ=ÖçÉÇÉêÉå=çé=ÉÉå=~åÇÉêÉ=ãçÇìëFK==Ep~îÉäëÄÉêÖÜ=Éå=pçäI=

NVVRF=

=

=

OKO=oáííÉåéä~ååáåÖëéêçÄäÉãÉå==

OKOKN=^äÖÉãÉÉå=

=

i~éçêíÉ=Éå=lëã~å=ENVVRF=ÄÉëéêÉâÉå=îáÉê=âä~ëëáÉâÉ= êáííÉåéä~ååáåÖëéêçÄäÉãÉåK=eÉí=ÉÉêëíÉ=

íóéÉ= éêçÄäÉÉã= áë= ÜÉí= Úíê~îÉääáåÖ= ë~äÉëã~å= éêçÄäÉãÛI= ~ÑÖÉâçêí= ~äë= qpmK= bÉå= íïÉÉÇÉ= íóéÉ=

éêçÄäÉÉã=Ç~í=âä~ëëáÉâ=ïçêÇí=ÖÉåçÉãÇI=áë=ÜÉí=ÚîÉÜáÅäÉ=êçìíáåÖ=éêçÄäÉãÛ=çÑI=~ÑÖÉâçêí=~äë=somK=

eÉí= ÇÉêÇÉ= íóéÉ= Ç~í= ~~åÖÉÜ~~äÇ=ïçêÇíI= â~å= íÉêìÖÖÉîçåÇÉå=ïçêÇÉå= çåÇÉê= ÇÉ= ÄÉåçÉãáåÖ=

Ú`ÜáåÉëÉ= éçëíã~å= éêçÄäÉãÛI= ~ÑÖÉâçêí= ~äë= `mmK= ^äë= ä~~íëíÉ= íóéÉ= ïçêÇí= ÜÉí= Úêìê~ä= éçëíã~å=

éêçÄäÉãÛI= ~ÑÖÉâçêí= ~äë= ommI= îÉêãÉäÇK= få= ÇÉ= êÉëí= î~å= ÇÉòÉ= é~ê~Öê~~Ñ= ïçêÇÉå= ÇÉòÉ=

éêçÄäÉÉãíóéÉë=îÉêÇÉê=ìáíÖÉÇáÉéíK==

=
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OKOKO=eÉí=Ü~åÇÉäëêÉáòáÖÉêëéêçÄäÉÉã=çÑ=Úqê~îÉääáåÖ=p~äÉëã~å=mêçÄäÉãÛ=

=

sçäÖÉåë= a~åíòáÖ= Éí= ~äK= ENVRQFI= ~~åÖÉÜ~~äÇ= áå= i~éçêíÉ= Éå= kçÄÉêí= ENVUPFI= â~å= ÜÉí=

Ü~åÇÉäëêÉáòáÖÉêëéêçÄäÉÉã=ÄÉëÅÜêÉîÉå=ïçêÇÉå=~äë=ÜÉí=îáåÇÉå=î~å=ÇÉ=âçêíëíÉ= êçìíÉ=Çççê=å=

ëíÉÇÉå=ï~~êÄáà=ÉÉå=Ü~åÇÉäëêÉáòáÖÉê=Éäâ=î~å=ÇÉòÉ=ëíÉÇÉå=ëäÉÅÜíë=¨¨å=âÉÉê=ÄÉòçÉâí=çé=òáàå=

îÉêâççéëãáëëáÉK=t~äëÜ~ï=EOMMOF=îçÉÖí=ÜáÉê~~å=íçÉ=Ç~í=ÇÉ=îÉêâçéÉê=å~=òáàå=íçìê=íÉêìÖâÉÉêí=

å~~ê=òáàå=ëí~êíäçÅ~íáÉK=

=

eÉí=Úíê~îÉääáåÖ=ë~äÉëã~å=éêçÄäÉãÛ=çÑI=~ÑÖÉâçêíI=qpm=ÄÉî~í=íïÉÉ=ÉäÉãÉåíÉå=ï~~êî~å=ÖÉïÉíÉå=

áë=Ç~í=òÉ=êÉÉÇë=ä~åÖÉ=íáàÇ=ïáëâìåÇáÖÉå=~~åíêÉââÉå=íçí=ëéÉÅáÑáÉâÉ=éêçÄäÉãÉåI=å~ãÉäáàâ=ÜÉí=

ÑÉáí=Ç~í=ÜÉí=éêçÄäÉÉã=ÉÉåîçìÇáÖ=íÉ=îÉêïççêÇÉå=áë=Éå=ÜÉí=ÑÉáí=Ç~í=ÜÉí=ãçÉáäáàâ=çé=íÉ=äçëëÉå=

áëK= sççê= ÜÉí= Ü~åÇÉäëêÉáòáÖÉêëéêçÄäÉÉã= áë= åçÖ= ëíÉÉÇë= ÖÉÉå='ÖçÉÇÒ= çéíáã~äáë~íáÉ~äÖçêáíãÉ=

ÖÉîçåÇÉå=Éå=ççâ=ÖÉÉå=ÄÉå~ÇÉêáåÖë~äÖçêáíãÉ=Ç~í=ÖÉÖ~ê~åÇÉÉêÇ=ÉÑÑÉÅíáÉÑ=áëK=eÉí=Úíê~îÉääáåÖ=

ë~äÉëã~å= éêçÄäÉãÛ= áë= ÉÅÜíÉê= ççâ= î~å= éê~âíáëÅÜ= ÄÉä~åÖ= ~~åÖÉòáÉå= îÉäÉ= êÉäÉî~åíÉ= êÉØäÉ=

éêçÄäÉãÉå=ÖÉÑçêãìäÉÉêÇ=âìååÉå=ïçêÇÉå=~äë= áåëí~åíáÉë=î~å=ÜÉí=qpmK=eÉí=ÄÉä~åÖ=î~å=ÜÉí=

qpm=äáÖí=íÉîÉåë=áå=ÜÉí=ÑÉáí=Ç~í=ÜÉí=ÉÉå=íóéáëÅÜ=îççêÄÉÉäÇ=áë=î~å=ÉÉå=éêçÄäÉÉã=ìáí=ÇÉ=âä~ëëÉ=

î~å=ÇÉ=ÅçãÄáå~íçêáëÅÜÉ=çéíáã~äáë~íáÉéêçÄäÉãÉåK==Ei~ïäÉê=Éí=~äKI=NVUTF=

=

léíáã~äáë~íáÉéêçÄäÉãÉå=ïçêÇÉå=ÜÉÉä=~äÖÉãÉÉå=çéÖÉÇÉÉäÇ=áå=íïÉÉ=âä~ëëÉåW=éêçÄäÉãÉå=ãÉí=

ÅçåíáåìÉ=î~êá~ÄÉäÉå=Éå=éêçÄäÉãÉå=ãÉí=ÇáëÅêÉíÉ=î~êá~ÄÉäÉå=çÑ=ÅçãÄáå~íçêáëÅÜÉ=éêçÄäÉãÉåK=

_áà=ÜÉí=çéäçëëÉå=î~å=ÇÉ=ÉÉêëíÉ=ëççêí=éêçÄäÉãÉå=ïçêÇí=ÖÉòçÅÜí=å~~ê=ÉÉå=îÉêò~ãÉäáåÖ=êÉØäÉ=

ÖÉí~ääÉå=çÑ= òÉäÑë=ÉÉå= ÑìåÅíáÉI= íÉêïáàä=Äáà=ÇÉ= íïÉÉÇÉ=ëççêí=éêçÄäÉãÉå=ÖÉòçÅÜí=ïçêÇí=å~~ê=

ÉÉå= ÄÉé~~äÇÉ= áåëí~åíáÉ= ìáí= ÉÉå= ÉáåÇáÖÉ= ëÉí= î~å= íçÉä~~íÄ~êÉ= çéäçëëáåÖÉåK= _áà=

ÅçãÄáå~íçêáëÅÜÉ=çéíáã~äáë~íáÉ=ïçêÇí=Çìë=ÖÉòçÅÜí=å~~ê=ÇÉ=ÄÉëí=ãçÖÉäáàâÉ=çéäçëëáåÖ=ìáí=ÉÉå=

ÉáåÇáÖÉ=çéäçëëáåÖëêìáãíÉK==

=

_áà=ÜÉí=Ü~åÇÉäëêÉáòáÖÉêëéêçÄäÉÉã=ïçêÇí=ÖÉíê~ÅÜí=ÇÉ=íçí~äÉ=~Ñëí~åÇ=ÇáÉ=ÇÉ=îÉêâçéÉê=ãçÉí=

~ÑäÉÖÖÉå= íÉ= ãáåáã~äáëÉêÉåK= eáÉêìáí= Ääáàâí= Ç~í= ÜÉí= çã= ÉÉå= çéíáã~äáë~íáÉéêçÄäÉÉã= Ö~~íI=

~~åÖÉòáÉå= çéíáã~äáë~íáÉ= òáÅÜ= ÄÉòáÖ= ÜçìÇí= ãÉí= ÜÉí= îáåÇÉå= î~å= ÇÉ= ÄÉëíÉ= EçÑ= çéíáã~äÉF=

çéäçëëáåÖ=îççê=ÉÉå=ÖÉÖÉîÉå=éêçÄäÉÉãK=eÉí=~~åí~ä=íçÉä~~íÄ~êÉ=çéäçëëáåÖÉå=áë=ÉÅÜíÉê=åáÉí=
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çåÉáåÇáÖI=ã~~ê=ÄÉéÉêâí=íçí=ÇÉ=ëÉí=î~å=~ääÉ=ãçÖÉäáàâÉ=êçìíÉë=ï~~êÄáà=ÇÉ=å=ëíÉÇÉå=ëäÉÅÜíë=

¨¨å=âÉÉê=ïçêÇÉå=ÄÉòçÅÜíI=ï~í=ïáàëí=çé=ÉÉå=ÅçãÄáå~íçêáëÅÜÉ=ëáíì~íáÉK=eÉí=qpm=áë=ÄáàÖÉîçäÖ=

ÉÉå= ÅçãÄáå~íçêáëÅÜ= çéíáã~äáë~íáÉéêçÄäÉÉãK= = EcçìäÇëI= NVUQX= i~ïäÉê= Éí= ~äKI= NVUTX=

m~é~Çáãáíêáçì=Éå=píÉáÖäáíòI=NVUOF=

=

eÉí= Úíê~îÉääáåÖ= ë~äÉëã~å= éêçÄäÉãÛ= áë= ÉÉå= kmJÜ~êÇ= éêçÄäÉÉãI= ï~~êÄáà= km= ëí~~í= îççê= ÚåçåJ

ÇÉíÉêãáåáëíáÅ= éçäóåçãá~ä= íáãÉÛK= eÉí= ÄÉÖêáé= kmJÜ~êÇ= âçãí= ìáí= ÜÉí= ÇçãÉáå= î~å=

ÚÅçãéìí~íáçå~ä= ÅçãéäÉñáíó= íÜÉçêóÛI= ÉÉå= íÜÉçêáÉ= ÇáÉ= òáÅÜ= ÄÉòáÖÜçìÇí=ãÉí= ÇÉ= ÅçãéäÉñáíÉáí=

EÜçÉîÉÉä= ãáÇÇÉäÉå= EÄîÄK= íáàÇI= çéëä~ÖêìáãíÉF= îÉêÉáëí= òáàåF= î~å= ÄÉêÉâÉåáåÖÉå= Éå= Ç~~êÄáà=

îççê~ä= âáàâí= å~~ê= ÄÉëäáëëáåÖëéêçÄäÉãÉå= Eà~LåÉÉ= ~åíïççêÇ= åçÇáÖFK= lã= íçí= ÉÉå= îÉêâä~êáåÖ=

î~å=ÜÉí=ÄÉÖêáé=kmJÜ~êÇ=íÉ=âìååÉå=âçãÉåI=ãçÉíÉå=ÉÉêëí=ÇÉ=ÄÉÖêáééÉå=êÉÇìÅÉÉêÄ~~êÜÉáÇ=Éå=

kmJÅçãéäÉÉí=ìáíÖÉäÉÖÇ=ïçêÇÉåK=bÉå=éêçÄäÉÉã=m= áë= êÉÇìÅÉÉêÄ~~ê= íçí= éêçÄäÉÉã=mÛ= Em∝ mÛF=

~äë= m= ÄÉëÅÜçìïÇ= â~å= ïçêÇÉå= ~äë= ÉÉå= ëéÉÅá~~ä= ÖÉî~ä= î~å= mÛ= çÑ= ÑçêãÉäÉê= ~äë= îççê= ~ääÉ=

áåëí~åíáÉë= î~å= m= ÉÉå= çîÉêÉÉåâçãÉåÇÉ= áåëí~åíáÉ= î~å= mÛ= ÖÉÅçåëíêìÉÉêÇ= â~å= ïçêÇÉå= áå=

éçäóåçãá~äÉ= íáàÇ= Eî~å=ÇÉ=îçêã=ñåI=ãÉí=å= Z=éêçÄäÉÉãÖêççííÉF=òçÇ~í=Äáà=ÜÉí=çéäçëëÉå=î~å=

ÇÉòÉ=ä~~íëíÉ=áåëí~åíáÉ=ÇÉ=ÉÉêëíÉ=ççâ=çéÖÉäçëí=ïçêÇíK=bÉå=éêçÄäÉÉã=mÛ=ïçêÇí=kmJÅçãéäÉÉí=

ÖÉåçÉãÇ=~äë=ÜÉí=ÜÉí=ãçÉáäáàâëíÉ=éêçÄäÉÉã=áå=km=áëI=ÇKáK=~äë=mÛ∈ =km=Éå=m∝ mÛ=îççê=~ääÉ=m∈=

kmK=eÉí=áë=çåï~~êëÅÜáàåäáàâ=Ç~í=kmJÅçãéäÉíÉ=éêçÄäÉãÉå=ÖçÉÇ=çéäçëÄ~~ê=òáàåI=áKÉK=çéäçëÄ~~ê=

ÄáååÉå= ÉÉå= êÉâÉåíáàÇ= ÇáÉ= ÖÉÄçåÇÉå= áë= Çççê= ÉÉå= éçäóåçãá~äÉ= ÑìåÅíáÉ= î~å= ÇÉ=

éêçÄäÉÉãÖêççííÉK=lã=î~å=ÜáÉê=ÇÉ=çîÉêÖ~åÖ= íÉ=ã~âÉå=å~~ê=ÜÉí=ÄÉÖêáé=kmJÜ~êÇI=ãçÉí=ÇÉ=

çîÉêÖ~åÖ= ÖÉã~~âí= ïçêÇÉå= î~å= ÄÉëäáëëáåÖëéêçÄäÉãÉå= å~~ê= çéíáã~äáë~íáÉéêçÄäÉãÉåK= eÉí=

éêçÄäÉÉã= çã= ÉÉå= ~~åî~~êÇÄ~êÉ= çéäçëëáåÖ= íÉ= îáåÇÉå= î~å= ÉÉå= ãáåáã~äÉ= ï~~êÇÉ=

Eçéíáã~äáë~íáÉF= ïçêÇí= ÜáÉêÄáà= ãÉÉëí~ä= ÖÉÜÉêÑçêãìäÉÉêÇ= ~äë= òáàåÇÉ= ÜÉí= éêçÄäÉÉã= çã= ÜÉí=

ÄÉëí~~å=íÉ=îÉêáÑáØêÉå=î~å=ÉÉå=~~åî~~êÇÄ~êÉ=çéäçëëáåÖ=ãÉí=ÉÉå=ï~~êÇÉ=ÇáÉ=çé=òáàå=ãáåëí=

ÖÉäáàâ= áë= ~~å= ÉÉå= ÖÉÖÉîÉå= ÇêÉãéÉäï~~êÇÉ= EÄÉëäáëëáåÖëéêçÄäÉÉãFK= ^äë= Çáí= ä~~íëíÉ=

ÄÉëäáëëáåÖëéêçÄäÉÉã=kmJÅçãéäÉÉí=áëI=Ç~å=ïçêÇí=î~å=ÜÉí=ÄáàÜçêÉåÇÉ=çéíáã~äáë~íáÉéêçÄäÉÉã=

ÖÉòÉÖÇ=Ç~í=ÜÉí=kmJÜ~êÇ=áë=áå=ÇÉ=òáå=Ç~í=ÜÉí=ãáåëíÉåë=ÉîÉå=ãçÉáäáàâ=áë=~äë=Éäâ=éêçÄäÉÉã=áå=

kmK==EiÉåëíê~=Éí=~äKI=NVUOX=oçíÜÉI=OMMRF=

=
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OKOKP=eÉí=êçåÇêáíéä~ååáåÖëéêçÄäÉÉã=çÑ=ÚsÉÜáÅäÉ=oçìíáåÖ=mêçÄäÉãÛ=

=
OKOKPKN==fåäÉáÇáåÖ=
=
eÉí=âä~ëëáÉâÉ=êçåÇêáíéä~ååáåÖëéêçÄäÉÉã=çÑ=ÚîÉÜáÅäÉ=êçìíáåÖ=éêçÄäÉãÛI=~ÑÖÉâçêí=somI=ÄÉëí~~í=

Éêáå=Ç~í=ÉÉå=ÄÉé~~äÇ=éêçÇìÅí=çÑ=ÄÉé~~äÇÉ=éêçÇìÅíÉå=ÖÉÇáëíêáÄìÉÉêÇ=ãçÉíÉå=ïçêÇÉå=î~åìáí=

ÉÉå=ÅÉåíê~~ä=ÇÉéçí=ãÉí=ÄÉÜìäé=î~å=ÉÉå=ÖÉÖÉîÉå=îäççí= î~å=îçÉêíìáÖÉå=ÇáÉ=ÉÉå=ÄÉéÉêâíÉ=

ä~~ÇÅ~é~ÅáíÉáí=ÜÉÄÄÉåK=eáÉêÄáà=ïçêÇí=~~åÖÉåçãÉå=Ç~í=ÇÉòÉ=îäççí=îçäÇçÉåÇÉ=Öêççí= áë=çã=

~~å=ÇÉ=îÉêòçÉâÉå=íÉ=îçäÇçÉå=Éå=Ç~í=~ääÉ=îçÉêíìáÖÉå=áÇÉåíáÉâ=òáàåK=aÉ=îäççí=ÄÉîáåÇí=òáÅÜ=áå=

ÜÉí= ÅÉåíê~äÉ=ÇÉéçí=î~å=ï~~êìáí= ~ääÉ=îçÉêíìáÖÉå=çé=Üìå= êçìíÉ=îÉêíêÉââÉå=Éå=ï~~êå~~ê=òÉ=

ççâ=íÉêìÖâÉêÉåK=bäâ=íê~åëéçêíîÉêòçÉâ=î~å=ÉÉå=âä~åí=ëéÉÅáÑáÅÉÉêí=ÇÉ=ÖêççííÉ=î~å=ÇÉ=ä~ÇáåÖ=

ÇáÉ=ÇÉòÉ=âä~åí=ïáä=çåíî~åÖÉå=Éå=ï~~ê=ÇÉòÉ=ä~ÇáåÖ=ÖÉäÉîÉêÇ=ãçÉí=ïçêÇÉåK=aÉ=çéÇê~ÅÜí=î~å=

ÜÉí=âä~ëëáÉâÉ=som=ÄÉëí~~í=Çìë=ìáí=ÜÉí=íçÉïáàòÉå=î~å=âä~åíÉå=~~å=ÉÉå=ÄÉé~~äÇ=îçÉêíìáÖ=Éå=

ÉÉå= êçìíÉ= íÉ= ÄÉé~äÉå= îççê= Çáí= îçÉêíìáÖ= òçÇ~í= ÉÉå= ÄÉé~~äÇÉ= ÇçÉäÑìåÅíáÉ= ïçêÇí=

ÖÉãáåáã~äáëÉÉêÇ= çÑ= ÖÉã~ñáã~äáëÉÉêÇK= aÉòÉ= ÇçÉäÑìåÅíáÉ= â~å= çåíïçêéÉå= òáàå= çã=

ÄáàîççêÄÉÉäÇ=ÇÉ=ÇáëíêáÄìíáÉâçëíÉå=íÉ=ãáåáã~äáëÉêÉåI=ÇÉ=ïáåëí=íÉ=ã~ñáã~äáëÉêÉåI=ÉåòçîççêíK==

EaÉíÜäçÑÑI=OMMNX=wÉåÖ=Éí=~äKI=OMMRF=

=

eÉí=êçåÇêáíéä~ååáåÖëéêçÄäÉÉã=ïÉêÇ=îççê=ÜÉí=ÉÉêëí=áå=ÇÉ=äáíÉê~íììê=~~åÖÉÜ~~äÇ=áå=a~åíòáÖ=

Éå=o~ãëÉê= ENVRVFK=aÉòÉ=~ìíÉìêë=òçÉâÉå=ÉÉå=çéíáã~äÉ= êáííÉåéä~ååáåÖ=îççê=ÉÉå=îäççí=î~å=

îê~ÅÜíï~ÖÉåë=ÇáÉ=ÄÉåòáåÉ=äÉîÉêÉå=~~å=ÉÉå=Öêççí=~~åí~ä=í~åâëí~íáçåë=î~åìáí=ÉÉå=ÅÉåíê~äÉ=

íÉêãáå~äK=aÉ=ÇçÉäëíÉääáåÖ=ÄÉëí~~í=ìáí=ÜÉí=ãáåáã~äáëÉêÉå=î~å=ÇÉ=íçí~äÉ=~Ñëí~åÇ=ÇáÉ=Çççê=ÇÉ=

îäççí= ïçêÇí= ~ÑÖÉäÉÖÇI= íÉêïáàä= ~~å= ÇÉ= îê~~Ö= î~å= Éäâ= í~åâëí~íáçå= îçäÇ~~å= ïçêÇíK= aáí=

éêçÄäÉÉã=ïçêÇí=Çççê=ÇÉ=~ìíÉìêë=ÜÉí=ÚíêìÅâ=Çáëé~íÅÜáåÖ=éêçÄäÉãÛ=ÖÉåçÉãÇK=få=i~ïäÉê=Éí=~äK=

ENVUTF=ïçêÇí=îÉêãÉäÇ=Ç~í=ÜÉí=ÚîÉÜáÅäÉ=êçìíáåÖ=éêçÄäÉãÛ=å~~ëí=ÇÉ=êÉÉÇë=ÖÉåçÉãÇÉ=ÄÉå~ãáåÖ=

ÚíêìÅâ= Çáëé~íÅÜáåÖ= éêçÄäÉãÛ= ççâ= áå= ÇÉ= äáíÉê~íììê= ÖÉâÉåÇ= ëí~~í= ~äë= ÚîÉÜáÅäÉ= ëÅÜÉÇìäáåÖ=

éêçÄäÉãÛ=Éå=ÚÇÉäáîÉêó=éêçÄäÉãÛK==

=

få= ÇÉ= äáíÉê~íììê= ïçêÇí= ãÉäÇáåÖ= ÖÉã~~âí= î~å= îÉêëÅÜáääÉåÇÉ= î~êá~åíÉå= çé= ÜÉí= âä~ëëáÉâÉ=

ÚîÉÜáÅäÉ= êçìíáåÖ= éêçÄäÉãÛK= eÉí= â~å= ÜáÉêÄáà= ÄáàîççêÄÉÉäÇ= Ö~~å= çã= ëáíì~íáÉë= ãÉí= ãÉÉêÇÉêÉ=

ÇÉéçíëI= ÜÉíÉêçÖÉåÉ= ä~~ÇÅ~é~ÅáíÉáíÉå= î~å= ÇÉ= îçÉêíìáÖÉå= áå= éä~~íë= î~å= ÇÉ= ~äÖÉãÉÉå=
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îÉêçåÇÉêëíÉäÇÉ= ÜçãçÖÉåÉ= îäççíI= íáàÇëîÉåëíÉêë= ÇáÉ= ÖÉêÉëéÉÅíÉÉêÇ= ãçÉíÉå= ïçêÇÉåI=

éêÉÅÉÇÉåíáÉêÉä~íáÉë=íìëëÉå=âä~åíÉå=ï~~êÄáà=ÉÉå=âä~åí=ÄÉä~åÖêáàâÉê=áë=Ç~å=ÉÉå=~åÇÉêÉ=Éå=Çìë=

ÉÉêÇÉê= ãçÉí= ÄÉÇáÉåÇ= ïçêÇÉåI= ëáíì~íáÉë= ãÉí= ÖÉÅçãÄáåÉÉêÇÉ= çéÜ~äáåÖ= Éå= äÉîÉêáåÖI=

Éåòçîççêí=Ei~éçêíÉ=Éå=lëã~åI=NVVRFK=få=aÉëêçÅÜÉêë=Éí=~äK=ENVVMF=ïçêÇí=ÉÉå=Åä~ëëáÑáÅ~íáÉ=

îççêÖÉëíÉäÇ=ï~~êáå=ÖÉÄêìáâ=ÖÉã~~âí=ïçêÇí=î~å=îáÉê=âä~ëëÉå=ãÉí=Éäâ=ÉÉå=~~åí~ä=ëìÄâä~ëëÉåK=

bäâ= som= âêáàÖí= ÜáÉêÇççê= ÉÉå= ìåáÉâÉ= åçí~íáÉ= Éå= â~å= áå= ÉÉå= âä~ëëÉ= ÖÉéä~~íëí=ïçêÇÉåK= bÉå=

ÉÉêëíÉ=âä~ëëÉ=ÄÉëÅÜêáàÑí=ÇÉ=îÉêëÅÜáääÉåÇÉ=âÉåãÉêâÉå=Éå=ÄÉéÉêâáåÖÉå=ÇáÉ=ÉåâÉä=êÉäÉî~åí=òáàå=

îççê=ÉÉå=ÄÉé~~äÇ=~ÇêÉë=Eâä~åí=çÑ=ÇÉéçíFK=aÉ=íïÉÉÇÉ=âä~ëëÉ=çãî~í=ÇÉ=â~ê~âíÉêáëíáÉâÉå=ÇáÉ=

ÉåâÉä=î~å=íçÉé~ëëáåÖ=òáàå=çé=ÉÉå=ÄÉé~~äÇ=îçÉêíìáÖK=^ääÉ=â~ê~âíÉêáëíáÉâÉå=î~å=ÜÉí=éêçÄäÉÉã=

ÇáÉ= åáÉí= ÖÉêÉä~íÉÉêÇ= âìååÉå= ïçêÇÉå= ~~å= ÉÉå= ëéÉÅáÑáÉâ= ~ÇêÉë= çÑ= îçÉêíìáÖ= ïçêÇÉå=

ë~ãÉåÖÉîçÉÖÇ= áå= ÇÉ= ÇÉêÇÉ= âä~ëëÉK= bå= ~äë= ä~~íëíÉ= ïçêÇÉå= ÇÉ= ãçÖÉäáàâÉ= ÇçÉäÑìåÅíáÉë=

ÖÉÄìåÇÉäÇ= áå= ÉÉå= îáÉêÇÉ= âä~ëëÉK= léÖÉëçãÇ= Ö~~í= ÜÉí= Çìë= çã= ÇÉ= îçäÖÉåÇÉ= îáÉê= âä~ëëÉåW=

~ÇêÉëëÉåI= îçÉêíìáÖÉåI= éêçÄäÉÉãâ~ê~âíÉêáëíáÉâÉå= Éå= ÇçÉäÑìåÅíáÉëK= få= ÇÉ= îçäÖÉåÇÉ=

é~ê~Öê~ÑÉå=ïçêÇÉå= ÇÉòÉ= âä~ëëÉå=ï~í= ìáíÖÉÇáÉéíK= eáÉêÄáà= ïçêÇí= íÉäâÉåë= aÉëêçÅÜÉêë= Éí= ~äK=

ENVVMF= ÖÉÄêìáâí= ~äë= áåÑçêã~íáÉÄêçåI= ÇÉòÉ= Äêçå= ò~ä= åáÉí=ãÉÉê= å~= ÉäâÉ= é~ê~Öê~~Ñ= îÉêãÉäÇ=

ïçêÇÉåK= t~ååÉÉê= ÄáàâçãÉåÇÉ= äáíÉê~íììê= ÖÉÄêìáâí= ïçêÇíI= ëí~~í= ÇÉòÉ= å~íììêäáàâ= åçÖ= ïÉä=

~~åÖÉÖÉîÉåK= få= Äáàä~ÖÉ= P= â~å= ÉÉå= çîÉêòáÅÜí= î~å= ÇÉ= Åä~ëëáÑáÅ~íáÉ= î~å= aÉëêçÅÜÉêë= Éí= ~äK=

ENVVMF=íÉêìÖÖÉîçåÇÉå=ïçêÇÉåK=

=

OKOKPKO==`ä~ëëáÑáÅ~íáÉW=~ÇêÉëëÉå=
=
bÉå=ÉÉêëíÉ=ëìÄâä~ëëÉ=ÇáÉ=çåÇÉê=ÇÉ=ÜççÑÇâä~ëëÉ=5~ÇêÉëëÉåÒ=î~äíI=ÄÉíêÉÑí=ÜÉí=~~åí~ä=ÇÉéçíëK=

bÉå= êçåÇêáíéä~ååáåÖëéêçÄäÉÉã= â~å= ÄÉëí~~å= ìáí= ÜÉí= îáåÇÉå= î~å= ÉÉå= ÖÉëÅÜáâí= êáííÉåéä~å=

î~åìáí= ¨¨å=ÉåâÉä= ÅÉåíê~~ä= ÇÉéçí= çÑ=ÜÉí= â~å=åçÇáÖ= òáàå= ÉÉå= êáííÉåéä~å=çé= íÉ= ëíÉääÉå=ãÉí=

îçÉêíìáÖÉå= ÇáÉ= îÉêíêÉââÉå= Éå= íÉêìÖâÉêÉå= å~~ê= îÉêëÅÜáääÉåÇÉ= ÇÉéçíëI= ï~~êÄáà= ÜÉí= ~~åí~ä=

ÖÉÄêìáâíÉ=ÇÉéçíë=áå=ÇÉ=ÄÉëÅÜêáàîáåÖ=î~å=ÜÉí=éêçÄäÉÉã=ÖÉëéÉÅáÑáÅÉÉêÇ=ïçêÇíK==

=

aÉ= íïÉÉÇÉ= ëìÄâä~ëëÉ= ÜÉÉÑí= íÉ=ã~âÉå=ãÉí= ÇÉ= îê~~ÖK= _áååÉå=ÇÉòÉ= ëìÄâä~ëëÉ= âìååÉå= ÇêáÉ=

ÇÉäÉå=çåÇÉêëÅÜÉáÇÉå=ïçêÇÉåW=ÇÉ=äçÅ~íáÉI=ÜÉí=íóéÉ=Éå=ÇÉ=~~êÇ=î~å=ÇÉ=îê~~ÖK=aÉ=äçÅ~íáÉ=î~å=

ÇÉ= îê~~Ö= îçêãí= ÉÉå= ÉÉêëíÉ= ÇÉÉä= î~å= ÇÉòÉ= ëìÄâä~ëëÉK= eáÉê= âìååÉå= îáÉê= ãçÖÉäáàâÜÉÇÉå=

çåÇÉêëÅÜÉáÇÉå=ïçêÇÉåK=aÉ=ÉÉêëíÉ=ãçÖÉäáàâÜÉáÇ=éä~~íëí=ÇÉ=âä~åíÉå=çé=ÇÉ=ÚåçÇÉëÛ=çÑ=âåçéÉå=
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î~å= ÜÉí= åÉíïÉêâK= bÉå= âä~åí= ÜÉÉÑí= Çìë= ÉÉå= ëéÉÅáÑáÉâÉ= äçÅ~íáÉK= ^äë= íïÉÉÇÉ= ãçÖÉäáàâÜÉáÇ=

ïçêÇí=ÜÉí=éä~~íëÉå=î~å=ÇÉ=âä~åíÉå=çé=ÇÉ= ÚÉÇÖÉëÛ=çÑ= Ú~êÅëÛ=î~å=ÜÉí=åÉíïÉêâ=ÖÉåçÉãÇK=aáí=

ÄÉíÉâÉåí=Ç~í=ÇÉ=âä~åíÉå=ÖÉòáÉå=ïçêÇÉå=~äë=ëíê~íÉåK=^äë=ÜÉí=çã=íïÉÉêáÅÜíáåÖëëíê~íÉå=Ö~~íI=

ïçêÇí=ÖÉëéêçâÉå=çîÉê= ÚÉÇÖÉëÛ=Éå=¨¨åêáÅÜíáåÖëëíê~íÉå=ïçêÇÉå= Ú~êÅëÛ=ÖÉåçÉãÇK=t~ååÉÉê=ÇÉ=

íïÉÉ= îççêÖ~~åÇÉ= ãçÖÉäáàâÜÉÇÉå= ÖÉãÉåÖÇ= ïçêÇÉåI= ïçêÇí= ÉÉå= ÇÉêÇÉ= ãçÖÉäáàâÜÉáÇ=

ÖÉÅêÉØÉêÇI=å~ãÉäáàâ=ÖÉãÉåÖÇÉ=îÉëíáÖáåÖÉå=çÑ=ÚãáñÉÇ=äçÅ~íáçåÛK=bÉå=ä~~íëíÉ=ãçÖÉäáàâÜÉáÇ=áë=

q^phK=aÉòÉ=íÉêã=ÇìáÇí=Éêçé=Ç~í=ÉäâÉ=âä~åí=ÉÉå=ççêëéêçåÖJÄÉëíÉããáåÖëé~~ê=~~åÖÉÉÑíK=aÉ=

ä~ÇáåÖ= ÇáÉ= îÉêîçÉêÇ= ãçÉí= ïçêÇÉåI= ïçêÇí= Ç~å= çéÖÉéáâí= çé= ÜÉí= ççêëéêçåÖ~ÇêÉë= Éå=

îÉêîçäÖÉåë=ÖÉíê~åëéçêíÉÉêÇ=å~~ê=ÇÉ=ÄÉëíÉããáåÖK=eÉí= íïÉÉÇÉ=ÇÉÉä=î~å=ÇÉòÉ= ëìÄâä~ëëÉ= áë=

ÜÉí= íóéÉ= îê~~Ö= ï~~ê= ÜÉí= çã= Ö~~íK= _Éëí~~í= ÜÉí= éêçÄäÉÉã= ÉåâÉä= ìáí= çéÜ~~äJ= çÑ=

~ÑäÉîÉêäçÅ~íáÉë=Éå=Ö~~í=ÜÉí=Çìë=ã~~ê=çã=¨¨å=íóéÉ=îê~~Ö=çÑ=ãçÉíÉå=òçïÉä=çéÜ~äáåÖÉå=~äë=

äÉîÉêáåÖÉå= ìáíÖÉîçÉêÇ= ïçêÇÉå= Çççê= ÇÉ= îäççí= Éå= âÉåí= ÜÉí= éêçÄäÉÉã= Çìë= ÉÉå= ÖÉãÉåÖÇÉ=

îê~~ÖK=qÉåëäçííÉ=ÄÉé~~äí=ÇÉ=EçåFòÉâÉêÜÉáÇ=î~å=ÇÉ=îê~~Ö=çÑ=ÜÉí=çã=ÉÉå=ÇÉíÉêãáåáëíáëÅÜ=çÑ=

ëíçÅÜ~ëíáëÅÜ=som=Ö~~íK==EmÉ~êå=Éå=iáìI=NVVRF=

=

aÉ= íáàÇëÄÉéÉêâáåÖÉå= î~å= íçÉé~ëëáåÖ= çé= ÜÉí= som= îçêãÉå= ÇÉ= ÇÉêÇÉ= ëìÄâä~ëëÉK= bÉå= ÉÉêëíÉ=

ãçÖÉäáàâÜÉáÇ= áë= ÜáÉêÄáà= Ç~í= íáàÇëÄÉéÉêâáåÖÉå= åáÉí= î~å= íçÉé~ëëáåÖ= òáàå= îççê= ÉÉå= ÄÉé~~äÇ=

éêçÄäÉÉãK=lçâ= áë= ÜÉí=ãçÖÉäáàâ=Ç~í= ÇÉ=âä~åí= ÜÉí= íáàÇëíáé=ï~~êçé=ÇÉ=çéÜ~äáåÖ=çÑ= äÉîÉêáåÖ=

ãçÉí=ÖÉÄÉìêÉå=ÜÉÉÑí=î~ëíÖÉòÉíK=bÉå=ÇÉêÇÉ=ãçÖÉäáàâÜÉáÇ= áë=ÜÉí=ÄÉëí~~å=î~å=íáàÇëîÉåëíÉêë=

ÇáÉ=ÜÉí=íáàÇëáåíÉêî~ä=ÄÉé~äÉå=ï~~êÄáååÉå=ÉÉå=ÄÉé~~äÇÉ=äçÅ~íáÉ=ÄÉÇáÉåÇ=ãçÉí=ïçêÇÉåK=aáí=

íáàÇëîÉåëíÉê=ÄÉé~~äí=ÇÉ=íáàÇëíáééÉå=ï~~êçé=ÇÉ=ÇáÉåëíîÉêäÉåáåÖ=çé=ÉÉå=ÄÉé~~äÇÉ=äçÅ~íáÉ=íÉå=

îêçÉÖëíÉ=ã~Ö=ÄÉÖáååÉå=Éå=ï~~êçé=òÉ=íÉå=ä~~íëíÉ=ãçÉí=ÉáåÇáÖÉåK=eáÉêÄáà=â~å=ÇÉ=âä~åí=¨¨å=

çÑ=ãÉÉêÇÉêÉ=íáàÇëîÉåëíÉêë=ëéÉÅáÑáÅÉêÉåK==Ep~îÉäëÄÉêÖÜ=Éå=pçäI=NVVRF=

=

aÉ=îáÉêÇÉ=Éå=ä~~íëíÉ=ëìÄâä~ëëÉ=çãî~í=ÇÉ=ëÉäÉÅíáÉÄÉéÉêâáåÖÉå=î~å=ÇÉ=~ÇêÉëëÉåK=eáÉêÄáà=Ö~~í=

ÜÉí=çã=ÉÉå=çåÇÉêëÅÜÉáÇ=íìëëÉå=íïÉÉ=íóéÉëK=_áà=ÉÉå=ÉÉêëíÉ=íóéÉ=ïçêÇí=¨¨å=ÉåâÉä=êáííÉåéä~å=

çéÖÉëíÉäÇ=îççê=ÇÉ= ÖÉÖÉîÉå=îÉêò~ãÉäáåÖ=î~å= ~ÇêÉëëÉå=Éå= îçÉêíìáÖÉåK=aáí= éä~å=ãçÉí=Ç~å=

îçäÇçÉå= ~~å= ¨¨å= î~å= ÇÉ= îçäÖÉåÇÉ= ÇêáÉ= îççêï~~êÇÉåK= lÑïÉä= ãçÉíÉå= ~ääÉ= çéÖÉÖÉîÉå=

~ÇêÉëëÉå= ÄÉòçÅÜí= ïçêÇÉåI= çÑïÉä= ãçÉí= ÉÉå= ÖÉÖÉîÉå= ëìÄëÉí= î~å= ÇÉ= ~ÇêÉëëÉå= ÄÉòçÅÜí=

ïçêÇÉåI= íÉêïáàä= ÇÉ= êÉëí= ÉåâÉä= ÄÉòçÅÜí= ïçêÇí= áåÇáÉå= ÜáÉêîççê= íáàÇ= ÄÉëÅÜáâÄ~~ê= áë= Éå= Çáí=
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ïáåëíÖÉîÉåÇ= áë=îççê= ÜÉí=ÄÉÇêáàÑI=çÑïÉä=ïçêÇÉå=ÇÉ=~ÇêÉëëÉå=çåÇÉêîÉêÇÉÉäÇ= áå= ëìÄëÉíë=Éå=

ãçÉí=î~å=áÉÇÉêÉ=ëìÄëÉí=ãáåëíÉåë=¨¨å=~ÇêÉë=ÄÉòçÅÜí=ïçêÇÉåK=eÉí=íïÉÉÇÉ=íóéÉ=çãî~í=ÜÉí=

íóéÉ= som= ï~~êÄáà= ãÉÉêÇÉêÉ= êáííÉåéä~ååÉå= çéÖÉëíÉäÇ= ãçÉíÉå= ïçêÇÉå= ÖÉÇìêÉåÇÉ= ÉÉå=

ÄÉé~~äÇÉ=éÉêáçÇÉK==

=

OKOKPKP==`ä~ëëáÑáÅ~íáÉW=îçÉêíìáÖÉå=
=
eÉí=~~åí~ä=îçÉêíìáÖÉå=ï~~ê=ÜÉí=áå=ÜÉí=êçåÇêáíéä~ååáåÖëéêçÄäÉÉã=çã=Ö~~í=îçêãí=ÇÉ=ÉÉêëíÉ=

ëìÄâä~ëëÉ= îççê= ÇÉ= ÜççÑÇâä~ëëÉ= 5îçÉêíìáÖÉåÒK= få= ÇÉòÉ= ëìÄâä~ëëÉ= âìååÉå= íïÉÉ=

ãçÖÉäáàâÜÉÇÉå= çåÇÉêëÅÜÉáÇÉå= ïçêÇÉåK= lÑïÉä= ïçêÇí= ÉÉå= Åçåëí~åíÉ= ÖÉÄêìáâí= áå= ÇÉ=

éêçÄäÉÉãÄÉëÅÜêáàîáåÖ=ÇáÉ=ÜÉí=~~åí~ä=îçÉêíìáÖÉå=ëéÉÅáÑáÅÉÉêíK=aÉòÉ=Åçåëí~åíÉ=â~å=ÉåÉêòáàÇë=

ÜÉí= ã~ñáãìã= ~~åí~ä= íÉ= ÖÉÄêìáâÉå= îçÉêíìáÖÉå= îççêëíÉääÉåI= ~åÇÉêòáàÇë= â~å= ÇÉ=

éêçÄäÉÉãÄÉëÅÜêáàîáåÖ=îÉêéäáÅÜíÉå=Ç~í=~ääÉ=îçÉêíìáÖÉå=ÖÉÄêìáâí=ãçÉíÉå=ïçêÇÉåK=aÉ=~åÇÉêÉ=

ãçÖÉäáàâÜÉáÇ=ÄÉëí~~í=ìáí=ÜÉí=çéåÉãÉå=î~å=ÜÉí=~~åí~ä=îçÉêíìáÖÉå=~äë=ÉÉå=î~êá~ÄÉäÉ=î~å=ÜÉí=

éêçÄäÉÉãK==

=

aÉ=íïÉÉÇÉ=Éå=ÇÉêÇÉ=ëìÄâä~ëëÉ=îçêãÉå=ë~ãÉå=ÇÉ=ÑóëáÉâÉ=ÉáÖÉåëÅÜ~ééÉå=î~å=ÇÉ=îçÉêíìáÖÉåK=

eÉí=Ö~~í=çã=ÇÉ=Å~é~ÅáíÉáíëÄÉéÉêâáåÖÉå=Éå=ÇÉ= ä~ÇáåÖëÄÉéÉêâáåÖÉåK=aÉ=îçÉêíìáÖÉå=î~å=ÇÉ=

îäççí=âìååÉå=ÄáååÉå=ÇÉòÉ=íïÉÉÇÉ=ëìÄâä~ëëÉ=~äë=ÉÉêëíÉ=ãçÖÉäáàâÜÉáÇ=çîÉê=ÉÉå=çåÄÉéÉêâíÉ=

Å~é~ÅáíÉáí=ÄÉëÅÜáââÉåI=ï~í=ÉÅÜíÉê= áå=éê~âíáëÅÜÉ=éêçÄäÉãÉå=åáÉí=ò~ä=îççêâçãÉåK=eÉí=som=

â~å=ççâ=ëéÉÅáÑáÅÉêÉå=Ç~í=ÜÉí=çã=ÉÉå=ÜçãçÖÉåÉ=çÑ=ÜÉíÉêçÖÉåÉ=îäççí=Ö~~í=çé=ÖÉÄáÉÇ=î~å=

Å~é~ÅáíÉáíK=aÉ=îäççí=â~å=Çìë=~äë=íïÉÉÇÉ=Éå=ÇÉêÇÉ=ãçÖÉäáàâÜÉáÇ=ÄÉëí~~å=ìáí=îçÉêíìáÖÉå=ÇáÉ=

~ääÉ=çîÉê=ÇÉòÉäÑÇÉ=Å~é~ÅáíÉáí=ÄÉëÅÜáââÉå=çÑ=ìáí= îçÉêíìáÖÉå=ÇáÉ=îÉêëÅÜáääÉåÇÉ=Å~é~ÅáíÉáíÉå=

ÄÉòáííÉåK= t~ååÉÉê= ÇÉ= ä~ÇáåÖëÄÉéÉêâáåÖÉå= ïçêÇÉå= ÄÉâÉâÉåI= âìååÉå= ççâ= ÇêáÉ=

ãçÖÉäáàâÜÉÇÉå= çåÇÉêëÅÜÉáÇÉå= ïçêÇÉåW= ÖÉÉå= Åçãé~êíáãÉåíÉåI= çåÇÉêäáåÖ= îÉêïáëëÉäÄ~êÉ=

Åçãé~êíáãÉåíÉå= çÑ= î~ëí= íçÉÖÉïÉòÉå= Åçãé~êíáãÉåíÉåK= _áà= çåÇÉêäáåÖ= îÉêïáëëÉäÄ~êÉ=

Åçãé~êíáãÉåíÉå=â~å=ÜÉí=ÄÉÇêáàÑ=ÄÉëäáëëÉå= áå=ïÉäâ= Åçãé~êíáãÉåí=ïÉäâÉ=ÖçÉÇÉêÉå=ïçêÇÉå=

îÉêîçÉêÇI= íÉêïáàä= Äáà= î~ëí= íçÉÖÉïÉòÉå= Åçãé~êíáãÉåíÉå= çé= îççêÜ~åÇ= î~ëíëí~~í= áå= ïÉäâ=

Åçãé~êíáãÉåí=ïÉäâ=íóéÉ=î~å=ÖçÉÇÉêÉå=ÖÉíê~åëéçêíÉÉêÇ=â~å=ïçêÇÉåK==

=
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aÉ= íáàÇëÄÉéÉêâáåÖÉå= ï~~êãÉÉ= êÉâÉåáåÖ= ÖÉÜçìÇÉå= ãçÉí= ïçêÇÉå= áå= ÜÉí= ÚîÉÜáÅäÉ= êçìíáåÖ=

éêçÄäÉãÛ= ïçêÇÉå= ÖÉÑçêãìäÉÉêÇ= áå= ÇÉ= îáÉêÇÉ= Éå= îáàÑÇÉ= ëìÄâä~ëëÉI= êÉëéÉÅíáÉîÉäáàâ= ÇÉ=

éä~ååáåÖëÄÉéÉêâáåÖÉå=Éå=ÇÉ=ÄÉéÉêâáåÖÉå=î~å=ÇÉ=Çììê=î~å=ÇÉ=êçìíÉK=få=ÄÉáÇÉ=ëìÄâä~ëëÉå=

âìååÉå= ÇêáÉ= ãçÖÉäáàâÜÉÇÉå= çåÇÉêëÅÜÉáÇÉå= ïçêÇÉåK= içÖáëÅÜ= ÖÉòáÉå= ÄÉëí~~í= ÇÉ= ÉÉêëíÉ=

ãçÖÉäáàâÜÉáÇ=îççê=Éäâ=î~å=ÇÉòÉ=ëìÄâä~ëëÉå=ìáí=ÇÉ=~ÑïÉòáÖÜÉáÇ=î~å=ÄÉéÉêâáåÖÉåK=aÉ=íïÉÉÇÉ=

Éå=ÇÉêÇÉ=ãçÖÉäáàâÜÉáÇ=îççê=ÇÉ=éä~ååáåÖëÄÉéÉêâáåÖÉå=çãî~ííÉå=êÉëéÉÅíáÉîÉäáàâ=ÜÉí=ÄÉëí~~å=

î~å=áÇÉåíáÉâÉ=çÑ=îÉêëÅÜáääÉåÇÉ=íáàÇëîÉåëíÉêë=îççê=ÇÉ=îçÉêíìáÖÉå=ìáí=ÇÉ=îäççíK=aÉ=îçÉêíìáÖÉå=

ìáí= ÇÉ= îäççí= òáàå= áããÉêë= ãÉÉëí~ä= åáÉí= ÇÉ= ÜÉäÉ= Ç~Ö= ÄÉëÅÜáâÄ~~êK= aÉ= ÅÜ~ìÑÑÉìêë= ÜÉÄÄÉå=

êìëííáàÇ= åçÇáÖ= Éå= ÄçîÉåÇáÉå= ãçÉíÉå= ÇÉ= îçÉêíìáÖÉå= çåÇÉêÜçìÇÉå= ïçêÇÉåK= mÉê= îçÉêíìáÖ=

ïçêÇí=ÄáàÖÉîçäÖ=ÉÉå=êÉÉâë=íáàÇëîÉåëíÉêë=ÄÉé~~äÇ=ï~~êáå=Çáí=îçÉêíìáÖ=íÉê=ÄÉëÅÜáââáåÖ=ëí~~í=

î~å=ÜÉí= ÄÉÇêáàÑK= aÉòÉ= íáàÇëîÉåëíÉêë= âìååÉåI= òç~äë= êÉÉÇë= îÉêãÉäÇI= áÇÉåíáÉâ= òáàå= îççê= ~ääÉ=

îçÉêíìáÖÉå= çÑ= î~å= Éäâ~~ê= îÉêëÅÜáääÉåK= lçâ= îççê= ÇÉ= ÄÉéÉêâáåÖ= î~å= ÇÉ= êçìíÉÇììê= â~å= Çáí=

çåÇÉêëÅÜÉáÇ=ÖÉã~~âí=ïçêÇÉåW=ÖÉäáàâÉ=ÖêÉåòÉå=çÑ=îÉêëÅÜáääÉåÇÉ=ÖêÉåòÉå=îççê=ÇÉ=îçÉêíìáÖÉå=

ìáí=ÇÉ=îäççíK=få=ÜÉí=éêçÄäÉÉã=âìååÉå=Çìë=ÄçîÉåJ=Éå=çåÇÉêÖêÉåòÉå=ÖÉëíÉäÇ=ïçêÇÉå=~~å=ÇÉ=

íçí~äÉ=ÇììêíáàÇ=î~å=ÇÉ=êçìíÉë=ÇáÉ=ÉÉå=îçÉêíìáÖ=ìáíîçÉêíK==Ep~îÉäëÄÉêÖÜ=Éå=pçäI=NVVRF=

=

OKOKPKQ==`ä~ëëáÑáÅ~íáÉW=éêçÄäÉÉãâ~ê~âíÉêáëíáÉâÉå=
=
bÉå=ÉÉêëíÉ= ëìÄâä~ëëÉ= î~å=ÇÉ=éêçÄäÉÉãâ~ê~âíÉêáëíáÉâÉå=çãî~í=ÜÉí= íóéÉ=åÉíïÉêâ=ï~~ê=ÜÉí=

êçåÇêáíéä~ååáåÖëéêçÄäÉÉã=ãÉÉ=íÉ=ã~âÉå=ÜÉÉÑíK=^äë=ÉÉêëíÉ=ïçêÇí=ÜáÉêÄáà=ÖÉâÉâÉå=å~~ê=ÇÉ=

ÉáÖÉåëÅÜ~ééÉå= î~å= ÜÉí= åÉíïÉêâI= å~ãÉäáàâ= Ö~~í=ÜÉí= çã= ÉÉå=ÖÉêáÅÜíI= ÉÉå= åáÉíJÖÉêáÅÜí= çÑ=

ÉÉå=ÖÉãÉåÖÇ=åÉíïÉêâK=_áà=ÉÉå=ÖÉêáÅÜí=EÚÇáêÉÅíÉÇÛF=åÉíïÉêâ=òáàå=~ääÉ=ëíê~íÉå=áå=Çáí=åÉíïÉêâ=

ëäÉÅÜíë= áå= ¨¨å= ÄÉé~~äÇÉ= êáÅÜíáåÖ= íçÉÖ~åâÉäáàâK= bÉå= åáÉíJÖÉêáÅÜí= EÚìåÇáêÉÅíÉÇÛF= åÉíïÉêâ=

ÄÉëí~~í= Ç~~êÉåíÉÖÉå= ÉåâÉä= ìáí= ëíê~íÉå= ÇáÉ= áå= íïÉÉ= êáÅÜíáåÖÉå= íçÉÖ~åâÉäáàâ= òáàåK= få= ÉÉå=

ÖÉãÉåÖÇ= EÚãáñÉÇÛF= åÉíïÉêâ= âçãÉå= òçïÉä= ¨¨åêáÅÜíáåÖëëíê~íÉå= ~äë= íïÉÉêáÅÜíáåÖëëíê~íÉå=

îççêK= sÉêîçäÖÉåë= ïçêÇÉå= áå= ÇÉòÉ= ëìÄâä~ëëÉ= ççâ= ÇÉ= êÉáëíáàÇÉå= ÄÉëÅÜçìïÇK= sçäÇçÉå= ÇÉòÉ=

êÉáëíáàÇÉå= ~~å= ÇÉ= ÇêáÉÜçÉâëçåÖÉäáàâÜÉáÇ= çÑ= åáÉí\= jÉí= ~åÇÉêÉ= ïççêÇÉå= áë= ÇÉ= êÉáëíáàÇ=

ï~ååÉÉê= êÉÅÜíëíêÉÉâë=î~å=éìåí= á=å~~ê=éìåí=â= ÖÉêÉÇÉå=ïçêÇí=âçêíÉê=Ç~å=çÑ=ÖÉäáàâ=~~å=ÇÉ=

ëçã=î~å=ÇÉ=êÉáëíáàÇÉå=î~å=éìåí=á=å~~ê=éìåí=à=Éå=î~å=éìåí=à=å~~ê=éìåí=â=çÑ=åáÉí\==EjáåáÉâ~I=

NVTVX=i~ïäÉê=Éí=~äKI=NVUTF=

=
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aÉ= âÉìòÉ= îççê= ÇÉ= íÉ= ÖÉÄêìáâÉå= ëÉêîáÅÉëíê~íÉÖáÉ= î~äí= çåÇÉê= ÇÉ= íïÉÉÇÉ= ëìÄâä~ëëÉK= låÇÉê=

ÇÉòÉ=ëìÄâä~ëëÉ=î~ääÉå=îáÉê= íóéÉë=ëíê~íÉÖáëÅÜÉ=ÄÉëäáëëáåÖÉåK=bÉå=ÉÉêëíÉ=ÄÉëäáëëáåÖ=ÇáÉ=ÜáÉê=

îÉêãÉäÇ=ïçêÇíI=áë=çÑ=ÜÉí=ëéäáíëÉå=î~å=ÇÉ=îê~~Ö=ïçêÇí=íçÉÖÉä~íÉå=çÑ=åáÉíK=jçÉí=ÇÉ=îçääÉÇáÖÉ=

îê~~Ö= î~å= ÉÉå= ~ÇêÉë= áå= ¨¨å= ÄÉòçÉâ= îçäÇ~~å= ïçêÇÉå= çÑ= ã~Ö= ÉÉå= ~ÇêÉë= ãÉÉêÇÉêÉ= âÉêÉå=

~~åÖÉÇ~~å=ïçêÇÉå=çã=~~å=ÇÉ=îê~~Ö= íÉ=âìååÉå=îçäÇçÉå\= fåÇáÉå= íçÉé~ëëÉäáàâ= ÄÉëí~~í=ÇÉ=

íïÉÉÇÉ= ÄÉëäáëëáåÖ= ìáí= ÜÉí= ~ä= Ç~å= åáÉí= ÖÉÄêìáâÉå= î~å= ÚÄ~ÅâÜ~ìäáåÖÛ= çÑ= ÚÑìää= äç~Ç= êçìíáåÖÛK=

t~ååÉÉê= ëéê~âÉ= áë= î~å= ÉÉå= som=ãÉí= ÚåçÇÉ= êçìíáåÖÛ= Éå= òçïÉä= çéÜ~äáåÖÉå= ~äë= äÉîÉêáåÖÉå=

ìáíÖÉîçÉêÇ=ãçÉíÉå=ïçêÇÉåI= Ç~å= â~å= ÖÉâçòÉå=ïçêÇÉå= îççê= ÚÄ~ÅâÜ~ìäáåÖÛK= aáí=ïáä= òÉÖÖÉå=

Ç~í= ÉÉå= îçÉêíìáÖ= ÉÉêëí= ~ääÉ= äÉîÉêáåÖÉåI= ÇáÉ= ÜÉí= íçÉÖÉïÉòÉå= âêÉÉÖI= ãçÉí= ìáíîçÉêÉå=

îççê~äÉÉê= ÜÉí= ~~å= ÇÉ= íçÉÖÉïÉòÉå= çéÜ~äáåÖÉå= ã~Ö= ÄÉÖáååÉåK= få= ÜÉí= ÖÉî~ä= î~å= Úq^ph=

êçìíáåÖÛI=â~å=ÖÉâçòÉå=ïçêÇÉå=îççê=ÚÑìää=äç~Ç=êçìíáåÖÛI=ï~~êÄáà=òáÅÜ=íÉ=~ääÉå=íáàÇÉ=ëäÉÅÜíë=¨¨å=

ä~ÇáåÖ=áå=ÜÉí=îçÉêíìáÖ=ã~Ö=ÄÉîáåÇÉåK=aÉ=ÇÉêÇÉ=ãçÖÉäáàâÉ=ÄÉëäáëëáåÖ=ÄÉëí~~í=ìáí=ÜÉí=~ä=Ç~å=

åáÉí= íçÉëí~~å= î~å= ãÉÉêÇÉêÉ= êçìíÉë= éÉê= íáàÇëéÉêáçÇÉ= éÉê= îçÉêíìáÖK= jÉÉëí~ä= îçÉêí= Éäâ=

îçÉêíìáÖ= ÄáååÉå= ÉÉå= ÄÉé~~äÇÉ= íáàÇëéÉêáçÇÉ= ëäÉÅÜíë= ¨¨å= êçìíÉ= ìáíI= ã~~ê= ÜÉí= êáàÇÉå= î~å=

ãÉÉêÇÉêÉ= êçìíÉë=â~å=Çìë= íçÉÖÉëí~~å=ïçêÇÉåK=^äë= ä~~íëíÉ= íóéÉ=ÄÉëäáëëáåÖ=ïçêÇí=ÜÉí=~ä=çÑ=

åáÉí=íçÉëí~~å=î~å=ãìäíáJÇÉéçí=êçìíÉë=îÉêãÉäÇK=få=ÜÉí=åçêã~äÉ=ÖÉî~ä=âÉÉêí=Éäâ=îçÉêíìáÖ=å~=

ÜÉí=ìáíîçÉêÉå=î~å=òáàå=êçìíÉ=íÉêìÖ=å~~ê=ÜÉí=ÇÉéçí=î~å=ï~~êìáí=ÜÉí=îÉêíêçââÉå=áëK=_áà=ãìäíáJ

ÇÉéçí=êçìíÉë=ÜçÉÑí=Çáí=åáÉí=ÜÉí=ÖÉî~ä=íÉ=òáàå=Éå=â~å=ÉÉå=îçÉêíìáÖ=òáàå=êáí=ÉáåÇáÖÉå=áå=ÉÉå=

~åÇÉê=ÇÉéçí=Ç~å=òáàå=ëí~êíÇÉéçíK==

=

aÉ= ÇÉêÇÉ= ëìÄâä~ëëÉ= ÄÉíêÉÑí= ÇÉ=ãçÖÉäáàâÉ= çåÇÉêäáåÖÉ= êÉä~íáÉë= íìëëÉå= ~ÇêÉëëÉåK= _Éî~í= ÜÉí=

éêçÄäÉÉã=~ä=Ç~å=åáÉí=éêÉÅÉÇÉåíáÉêÉä~íáÉëI=ãÉí=~åÇÉêÉ=ïççêÇÉå=ÖÉåáÉíÉå=ëçããáÖÉ=âä~åíÉå=

îççêÖ~åÖ=çé=~åÇÉêÉ=âä~åíÉåI=ãçÉíÉå=ëçããáÖÉ=âä~åíÉå=îµµê=~åÇÉêÉå=ÄÉÇáÉåÇ=ïçêÇÉå\=aÉ=

îçäÖÉåÇÉ=îê~~Ö=ÇáÉ=ÜáÉê=ÖÉëíÉäÇ=ïçêÇíI=ÄÉíêÉÑí=ÜÉí=ÄÉëí~~å=î~å=~ÇêÉëJÇÉéçí=ÄÉéÉêâáåÖÉåK=

eÉí= â~å= ÄáàîççêÄÉÉäÇ= áå= ÇÉ= ÖÉÖÉîÉå= ëáíì~íáÉ= çåãçÖÉäáàâ= òáàå= çã= ÉÉå= ÄÉé~~äÇ= ~ÇêÉë=

êÉÅÜíëíêÉÉâë=î~åìáí=ÜÉí=ÇÉéçí=íÉ=ÄÉÇáÉåÉå=çÑ=Éê=â~å=àìáëí=ÉÉå=îÉêéäáÅÜíáåÖ=ÄÉëí~~å=çã=ÉÉå=

~ÇêÉë=êÉÅÜíëíêÉÉâë=î~åìáí=ÜÉí=ÇÉéçí=íÉ=ÄÉÇáÉåÉåK=bÉå=ÇÉêÇÉ=îê~~Ö=çãî~í=ÜÉí=ÄÉëí~~å=î~å=

~ÇêÉëJ~ÇêÉë=ÄÉéÉêâáåÖÉåK=pçããáÖÉ=~ÇêÉëëÉå=ãçÖÉå=åáÉí=Çççê=ÜÉíòÉäÑÇÉ=îçÉêíìáÖ=ÄÉòçÅÜí=

ïçêÇÉå= Éå= ãçÉíÉå= Çìë= áå= îÉêëÅÜáääÉåÇÉ= êçìíÉë= íÉêÉÅÜí= âçãÉå= çÑ= ãçÉíÉå= îÉêéäáÅÜí= áå=

ÇÉòÉäÑÇÉ=êçìíÉ=ÄÉÇáÉåÇ=ïçêÇÉåK==
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=

få= ÇÉ= îáÉêÇÉ= ëìÄâä~ëëÉ= ïçêÇí= ÖÉâÉâÉå= å~~ê= ~ÇêÉëJîçÉêíìáÖ= ÄÉéÉêâáåÖÉåK= eáÉêáå= âìååÉå=

íïÉÉ= íóéÉë= çåÇÉêëÅÜÉáÇÉå= ïçêÇÉåI= å~ãÉäáàâ= ÜÉí= ~ä= çÑ= åáÉí= ÄÉëí~~å= î~å= ÇÉéçíJîçÉêíìáÖ=

ÄÉéÉêâáåÖÉå=Éå=ÜÉí=~ä=çÑ=åáÉí=ÄÉëí~~å=î~å=~ÇêÉëJîçÉêíìáÖ=ÄÉéÉêâáåÖÉåK=^äë=îççêÄÉÉäÇ=î~å=

ÉÉå= ~ÇêÉëJîçÉêíìáÖ= ÄÉéÉêâáåÖ= â~å= ÇÉ= ëáíì~íáÉ= ÄÉëÅÜêÉîÉå= ïçêÇÉå= ï~~êáå= ÉÉå= ÄÉé~~äÇÉ=

âä~åí= ÄÉÇáÉåÇ= ãçÉí= ïçêÇÉå= Çççê= ÉÉå= îçÉêíìáÖ= íçÉÖÉêìëí= ãÉí= ÉÉå= äçëíçÉëíÉä= ~~åÖÉòáÉå=

ÇÉòÉ= âä~åí= åáÉí= çîÉê= ÉÉå= äÉîÉêáåÖëÇçâ= ÄÉëÅÜáâíK= bÉå= ÇÉéçíJîçÉêíìáÖ= ÄÉéÉêâáåÖ= â~å=

çéíêÉÇÉå=ï~ååÉÉê=ÇÉ=Å~é~ÅáíÉáí=î~å=ÉÉå=ÄÉé~~äÇ=îçÉêíìáÖ=íÉ=Öêççí=áë=çã=Çççê=ÉÉå=ÄÉé~~äÇ=

ÇÉéçí=ÄÉÜ~åÇÉäÇ=íÉ=ïçêÇÉåK==

=

sçÉêíìáÖJîçÉêíìáÖ= ÄÉéÉêâáåÖÉå= îçêãÉå= ÇÉ= îáàÑÇÉ= Éå= ä~~íëíÉ= ëìÄâä~ëëÉK= aÉ= íïÉÉ=

ãçÖÉäáàâÜÉÇÉå=áå=ÇÉòÉ=ëìÄâä~ëëÉ=òáàå=ÇÉ=îçäÖÉåÇÉW=ÖÉÉå=îçÉêíìáÖJîçÉêíìáÖ=ÄÉéÉêâáåÖÉå=çÑ=

ÉÉå=åççÇ=~~å=ëóåÅÜêçåáë~íáÉ=íìëëÉå=îçÉêíìáÖÉåK=sçÉêíìáÖëóåÅÜêçåáë~íáÉ=áë=åçÇáÖ=ï~ååÉÉê=

íïÉÉ= çÑ= ãÉÉêÇÉêÉ= îçÉêíìáÖÉå= çåÇÉêäáåÖ= ä~ÇáåÖÉå= ãçÉíÉå= ìáíïáëëÉäÉå= çÑ= Éäâ~~ê= ãçÉíÉå=

ÜÉäéÉåK==

=

OKOKPKR==`ä~ëëáÑáÅ~íáÉW=ÇçÉäÑìåÅíáÉë=
=
bÉå= ÉÉêëíÉ= ëìÄâä~ëëÉ= áå= ÇÉ= ÜççÑÇâä~ëëÉ= 5ÇçÉäÑìåÅíáÉëÒ= ÖÉÉÑí= ÇÉ= íóéÉë= î~å= ïáëâìåÇáÖÉ=

çéÉê~íçêÉå=ÇáÉ= áå=ÇÉ=ÇçÉäÑìåÅíáÉ=î~å=ÜÉí= êçåÇêáíéä~ååáåÖëéêçÄäÉÉã=ÖÉÄêìáâí=ïçêÇÉåK=aÉ=

ÉÉêëíÉ=ãçÖÉäáàâÜÉáÇ= áë=ÜÉí=çåíÄêÉâÉå=î~å=ÉÉå=çéÉê~íçêI=ï~ååÉÉê=ÖÉÉå=ÇçÉäÑìåÅíáÉ=ïçêÇí=

ÖÉëéÉÅáÑáÅÉÉêÇK=få=Çáí=ÖÉî~ä=ïçêÇí=ÉåâÉä=ÖÉâÉâÉå=å~~ê=ÇÉ=Ü~~äÄ~~êÜÉáÇ=î~å=ÉÉå=çéäçëëáåÖK=

^äë=íïÉÉÇÉ=ãçÖÉäáàâÜÉáÇ=ïçêÇí=ÇÉ=ëçãJçéÉê~íçê=ÖÉåçÉãÇI=ï~~êÄáà=ÖÉíê~ÅÜí=ïçêÇí=ÇÉ=ëçã=

î~å= âçëíÉå= íÉ= ãáåáã~äáëÉêÉåK= aÉ= ã~ñJçéÉê~íçê= îçêãí= ÇÉ= ÇÉêÇÉ= ãçÖÉäáàâÜÉáÇK= _áà= ÇÉòÉ=

çéÉê~íçê=ïçêÇí=ÖÉíê~ÅÜí=ÇÉ=ï~~êÇÉ=î~å=ÇÉ=ÇììêëíÉ=Eã~ñáã~äÉF=âçëí=íÉ=ãáåáã~äáëÉêÉåK=

=

aÉ=íïÉÉÇÉ=ëìÄâä~ëëÉ=ÄÉî~í=ÇÉ=ÖÉÄêìáâíÉ=ÑìåÅíáÉëK=wç~äë=êÉÉÇë=îÉêãÉäÇI=ÄÉëí~~í=ÇÉ=ÉÉêëíÉ=

ãçÖÉäáàâÜÉáÇ=ìáí=ÜÉí=çåíÄêÉâÉå=î~å=ÉÉå=ÇçÉäÑìåÅíáÉK=aÉ= íïÉÉÇÉ=ãçÖÉäáàâÉ=ÑìåÅíáÉ=ÄÉî~í=

ÇÉ=Çììê=î~å=ÇÉ= êçìíÉK=bÉå=îçÉêíìáÖâçëíÉåÑìåÅíáÉ= áë=ÇÉ=ÇÉêÇÉ=ãçÖÉäáàâÜÉáÇK=aÉòÉ=ÑìåÅíáÉ=

â~å=ÖÉÄêìáâí=ïçêÇÉå=ï~ååÉÉê=ÄáååÉå=ÜÉí=som=ççâ=ÉÉå=~~åí~ä=ÄÉëäáëëáåÖÉå=êçåÇ=ÇÉ=îäççí=

ÖÉåçãÉå= ãçÉíÉå= ïçêÇÉåK= ^äë= îçäÖÉåÇÉ= ïçêÇí= ÉÉå= ëíê~ÑâçëíÉåÑìåÅíáÉ= îççê= îçÉêíìáÖÉå=
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ÖÉåçÉãÇK=aÉòÉ=â~å=ÖÉÄêìáâí=ïçêÇÉå=~äë=ò~ÅÜíÉ=ÄÉéÉêâáåÖÉå=çîÉêëÅÜêÉÇÉå=òçìÇÉå=ïçêÇÉåK=

w~ÅÜíÉ= ÄÉéÉêâáåÖÉå= ïçêÇÉå= ÖÉÇÉÑáåáÉÉêÇ= ~äë= ÄÉéÉêâáåÖÉå= ÇáÉ= íÉÖÉå= ÉÉå= ÄÉé~~äÇÉ= âçëí=

çîÉêëÅÜêÉÇÉå= ãçÖÉå= ïçêÇÉåK= ^äë= îççêÄÉÉäÇ= âìååÉå= ÇÉ= çîÉêìêÉå= î~å= ÇÉ= ÅÜ~ìÑÑÉìê=

ÖÉåçÉãÇ= ïçêÇÉåK= bÉå= îáÉêÇÉ= ãçÖÉäáàâÜÉáÇ= ïçêÇí= ÖÉîçêãÇ= Çççê= ÇÉ= ~ÇêÉëâçëíÉåÑìåÅíáÉK=

aÉòÉ= ÑìåÅíáÉ=çãî~í=ÇÉ=âçëíÉå=ÇáÉ=çéÖÉäçéÉå=ïçêÇÉå=ï~ååÉÉê=~ÑÖÉïÉâÉå=ïçêÇí=î~å=ÉÉå=

îççêçéÖÉëíÉäÇI=ÖÉéêÉÑÉêÉÉêÇ=ëÉêîáÅÉåáîÉ~ì=EÄîÄK=ÇÉ=ëí~êí=î~å=ÇÉ=ÄÉÇáÉåáåÖ=çé=ÉÉå=äçÅ~íáÉ=

ã~Ö=ëäÉÅÜíë=ÉÉå=ã~ñáã~äÉ=éêçÅÉåíìÉäÉ=~ÑïáàâáåÖ=îÉêíçåÉå=î~å=ÇÉ=Çççê=ÇÉ=âä~åí=ÖÉïÉåëíÉ=

ëí~êííáàÇFK= ^äë= ä~~íëíÉ= ãçÖÉäáàâÜÉáÇ= â~å= ççâ= îççê= ÇÉ= ~ÇêÉëëÉå= ÉÉå= ëíê~ÑâçëíÉåÑìåÅíáÉ=

ïçêÇÉå=îÉêãÉäÇK=_áàîççêÄÉÉäÇ=ï~ååÉÉê=íÉÖÉå=ÜÉí=ÄÉí~äÉå=î~å=ÉÉå=éêÉãáÉ=íçÅÜ=ÄìáíÉå=ÇÉ=

îççêçéÖÉëíÉäÇÉ=íáàÇëîÉåëíÉêë=~~å=ÉÉå=âä~åí=ã~Ö=ÖÉäÉîÉêÇ=ïçêÇÉåI= íêÉÉÇí=ÇÉòÉ= ÑìåÅíáÉ= áå=

ïÉêâáåÖK= _áàâçãÉåÇÉ= ìáíäÉÖ= çîÉê= ÖÉÄêìáâíÉ= ÇçÉäÑìåÅíáÉë= Äáà= êáííÉåéä~ååáåÖëéêçÄäÉãÉå=

îçäÖí=áå=éìåí=OKPKP=EaçÉäÑìåÅíáÉëFK==

=

OKOKPKS==cêÉèìÉåí=ÄÉëíìÇÉÉêÇÉ=ãçÇÉääÉå=î~å=ÜÉí=êçåÇêáíéä~ååáåÖëéêçÄäÉÉã=
=
uì= Éí= ~äK= EOMMPF= îÉêãÉäÇÉå= ÇêáÉ= ãçÇÉääÉå= î~å= ÜÉí= som= ÇáÉ= ÜÉí= ãÉÉëí= áå= ÇÉ= äáíÉê~íììê=

ÄÉëíìÇÉÉêÇ=ïÉêÇÉåI=å~ãÉäáàâ=ÜÉí=ÚÅ~é~Åáí~íÉÇ=îÉÜáÅäÉ=êçìíáåÖ=éêçÄäÉãÛI=ÜÉí=ÚîÉÜáÅäÉ=êçìíáåÖ=

éêçÄäÉã=ïáíÜ=íáãÉ=ïáåÇçïëÛ=Éå=ÜÉí=ÚéáÅâìé=~åÇ=ÇÉäáîÉêó=éêçÄäÉãÛK=eÉí=Ä~ëáëãçÇÉä=ïçêÇí=ÜÉí=

ÚÅ~é~Åáí~íÉÇ= îÉÜáÅäÉ= êçìíáåÖ= éêçÄäÉãÛI= ~ÑÖÉâçêí= `somI= ÖÉåçÉãÇK= aáí= ãçÇÉä= îÉêçåÇÉêëíÉäí=

ÉÉå= ÜçãçÖÉåÉ= îäççíI= ï~~êÄáà= ~ääÉ= îçÉêíìáÖÉå= î~åìáí= ÜÉíòÉäÑÇÉ= ÇÉéçí= îÉêíêÉââÉåK= lçâ=

ïçêÇí=Äáà=Çáí=ãçÇÉä=~~åÖÉåçãÉå=Ç~í=âä~åíÉå=ÖÉÉå=íáàÇëîÉåëíÉêë=ëéÉÅáÑáÅÉêÉå=ï~~êÄáååÉå=

òÉ=ÄÉÇáÉåÇ=ïáääÉå=ïçêÇÉåK=eÉí=íïÉÉÇÉ=ãçÇÉä=áë=ÉÉå=ìáíÄêÉáÇáåÖ=çé=ÜÉí=`somI=å~ãÉäáàâ=ÜÉí=

ÚîÉÜáÅäÉ=êçìíáåÖ=éêçÄäÉã=ïáíÜ=íáãÉ=ïáåÇçïëÛI=~ÑÖÉâçêí=somqtK=få=Çáí=ãçÇÉä=ëéÉÅáÑáÅÉêÉå=ÇÉ=

âä~åíÉå=íáàÇëîÉåëíÉêë=ÇáÉ=ÜÉí=áåíÉêî~ä=ïÉÉêÖÉîÉå=ï~~êÄáååÉå=ÇÉ=ÄÉÇáÉåáåÖ=çé=Üìå=äçÅ~íáÉ=

ãçÉí= ~~åî~åÖÉåK=eÉí=ÇÉêÇÉ=Éå= ä~~íëíÉ=ãçÇÉä= Ç~í=Çççê= uì=Éí=~äK= EOMMPF=îÉêãÉäÇ=ïçêÇíI=

ïçêÇí=ÜÉí= ÚéáÅâìé=~åÇ=ÇÉäáîÉêó=éêçÄäÉãÛI=~ÑÖÉâçêí=mamI=ÖÉåçÉãÇK=aáí=ä~~íëíÉ=ãçÇÉä=áë=ÉÉå=

î~êá~åí=î~å=ÜÉí=som=ãÉí=çéÜ~äáåÖ=Éå=äÉîÉêáåÖ=çÑ=ÜÉí=ÚîÉÜáÅäÉ=êçìíáåÖ=éêçÄäÉã=ïáíÜ=éáÅâìéë=

~åÇ=ÇÉäáîÉêáÉëÛI=~ÑÖÉâçêí=sommaK=eÉí=somma=áë=ÉÉå=ìáíÄêÉáÇáåÖ=çé=ÜÉí=âä~ëëáÉâÉ=som=ï~~êÄáà=

ÇÉ=îçÉêíìáÖÉå=ìáí=ÇÉ=îäççí=åáÉí=ÉåâÉä=ÖçÉÇÉêÉå=~ÑäÉîÉêÉå=Äáà=âä~åíÉåI=ã~~ê=ï~~êÄáà=òÉ=ççâ=

ÖçÉÇÉêÉå=âìååÉå=çéÜ~äÉå=çé=âä~åíÉåäçÅ~íáÉëK=aÉ=çéÜ~äáåÖ=Éå= äÉîÉêáåÖ=Äáà=¨¨å=âä~åí=â~å=

ççâ= ë~ãÉå= ÖÉÄÉìêÉåI= ÄáàîççêÄÉÉäÇ= ÜÉí= ~ÑòÉííÉå= î~å= ÉÉå= ~~åí~ä= îçääÉ= Ö~ëÑäÉëëÉå= çé= ÇÉ=
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ÄÉÇêáàÑëíÉêêÉáåÉå=î~å=ÇÉ=âä~åíI=íÉêïáàä=äÉÖÉ=Ö~ëÑäÉëëÉå=íÉêìÖ=ãÉÉ=ïçêÇÉå=ÖÉåçãÉåK=_áà=ÜÉí=

mam= ëéÉÅáÑáÅÉÉêí= ÉÉå= íê~åëéçêíîÉêòçÉâ= ¨¨å= ÉåâÉäÉ= ççêëéêçåÖ= Éå= ¨¨å= ÉåâÉäÉ= ÄÉëíÉããáåÖ=

îççê=ÇÉ=ä~ÇáåÖK=lçâ=ÜáÉêÄáà=îÉêíêÉââÉå=~ääÉ=îçÉêíìáÖÉå=î~å=ÇÉ=îäççí=ìáí=ÉÉå=ÅÉåíê~~ä=ÇÉéçíI=

ï~~ê= òÉ=å~=îÉêîìääáåÖ=î~å=ÜÉí= íê~åëéçêíîÉêòçÉâ=å~~ê= íÉêìÖâÉêÉåK=eÉí=mam= áë=ÉÉå=î~êá~åí=

î~å= ÜÉí= somma=ï~~êÄáà= ÉäâÉ= âä~åí= ¨¨å= çéÜ~äáåÖëéìåí= Éå= ¨¨å= äÉîÉêáåÖëéìåí= ëéÉÅáÑáÅÉÉêíI=

íÉêïáàä= Äáà= ÜÉí= somma= ÉÉå= âä~åí= çÑïÉä= çã= ÉÉå= äÉîÉêáåÖ= îê~~ÖíI= çÑïÉä= çã= ÉÉå= çéÜ~äáåÖI=

çÑïÉä=çã=ÄÉáÇÉK==Ek~Öó=Éå=p~äÜáI=OMMRX=p~îÉäëÄÉêÖÜ=Éå=pçäI=NVVRX=uì=Éí=~äKI=OMMPF=

=

OKOKQ=eÉí=Ú`ÜáåÉëÉ=mçëíã~å=mêçÄäÉãÛ=

=

eÉí=Ú`ÜáåÉëÉ=éçëíã~å=éêçÄäÉãÛ=çÑ=`mm=ïÉêÇ=îççê=ÜÉí=ÉÉêëí=áå=ÇÉ=äáíÉê~íììê=îççêÖÉëíÉäÇ=Çççê=

jÉáÖì=dì~å=áå=NVSOK=eÉí=`mm=ÄÉëí~~í=ìáí=ÜÉí=îáåÇÉå=î~å=ÇÉ=âçêíëíÉ=êçìíÉ=çÑ=ÇÉ=êçìíÉ=ÇáÉ=

ÇÉ=ãáåëíÉ=âçëíÉå=ãÉí=òáÅÜ=ãÉÉÄêÉåÖí=îççê=ÉÉå=éçëíÄçÇÉ=ÇáÉ=òáàå=éçëí=çé=ÜÉí=éçëíâ~åíççê=

~ÑÜ~~äíI=ÇÉòÉ=éçëí=êçåÇÄêÉåÖí= áå=ÜÉí=ÜÉã=íçÉÖÉïÉòÉå=ÖÉÄáÉÇ=Éå=Ç~~êå~=íÉêìÖâÉÉêí=å~~ê=

ÜÉí=éçëíâ~åíççêK=eáÉêÄáà=ãçÉí=Üáà=ÉäâÉ=ëíê~~í=áå=ÜÉí=ÜÉã=íçÉÖÉïÉòÉå=ÖÉÄáÉÇ=ãáåëíÉåë=¨¨å=

âÉÉê= ÄÉòçÅÜí=ÜÉÄÄÉåK=bÉå= íóéáëÅÜÉ= áåÇÉäáåÖ=î~å= `mmÛë=ÖÉÄÉìêí= çé=Ä~ëáë= î~å=ÇÉ= êáÅÜíáåÖ=

î~å= ÇÉ= ëíê~íÉåK= ^äë= ~ääÉ= ëíê~íÉå= áå= íïÉÉ= êáÅÜíáåÖÉå= íçÉÖ~åâÉäáàâ= òáàåI= ïçêÇí= çîÉê= ÉÉå=

ÚìåÇáêÉÅíÉÇÛ=çÑ=ÉÉå=åáÉíJÖÉêáÅÜí=`mm=ÖÉëéêçâÉåK=fåÇáÉå=~ääÉ=ëíê~íÉå=ÉåâÉä=áå=¨¨å=ÄÉé~~äÇÉ=

êáÅÜíáåÖ=íçÉÖ~åâÉäáàâ=òáàåI=ïçêÇí=ÖÉëéêçâÉå=çîÉê=ÉÉå=ÚÇáêÉÅíÉÇÛ=çÑ=ÖÉêáÅÜí=`mmK=få=ÜÉí=ÖÉî~ä=

òçïÉä=¨¨åêáÅÜíáåÖëëíê~íÉå=~äë=íïÉÉêáÅÜíáåÖëëíê~íÉå=ÄÉëí~~å=ÄáååÉå=ÜÉí=éêçÄäÉÉãI=Ö~~í=ÜÉí=

çîÉê= ÉÉå= ÚãáñÉÇÛ= çÑ= ÖÉãÉåÖÇ=`mmK= = EbáëÉäí= Éí= ~äKI= NVVR~X=jáåáÉâ~I= NVTVX=t~åÖ= Éå=tÉåI=

OMMOF=

=

^ääÉêäÉá= íóéÉë= éêçÄäÉãÉå= âìååÉå= áå= ÜÉí= `mmJãçÇÉä= ÖÉÖçíÉå= ïçêÇÉåK= bÉå= ~~åí~ä=

îççêÄÉÉäÇÉå=ÜáÉêî~å=òáàåW=ÜÉí=ÄÉé~äÉå=î~å=êçìíÉë=îççê=éçäáíáÉé~íêçìáääÉëI=ÜÉí=çéëíÉääÉå=î~å=

êçìíÉë= îççê= ÜÉí= çéÜ~äÉå= î~å= Üìáëîìáä= Éå= éçëíÄÉòçêÖáåÖK= = EjáåáÉâ~I= NVTVX= dÜá~åá= Éå=

fãéêçí~I=OMMMF=

=
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OKOKR=eÉí=Úoìê~ä=mçëíã~å=mêçÄäÉãÛ==

=

eÉí= Úêìê~ä= éçëíã~å= éêçÄäÉãÛ= çÑ= omm= ÄÉëí~~í= ìáí= ÜÉí= îáåÇÉå= î~å= ÉÉå= êçìíÉ= îççê= ÉÉå=

éçëíÄçÇÉI=ÇáÉI=îÉêíêÉââÉåÇ=î~åìáí=ÜÉí=éçëíâ~åíççê=EÇÉéçíFI=ÉÉå=ëìÄëÉí=î~å=ÇÉ=ëíê~íÉå=áå=

ÜÉí= ~~å= ÜÉã= íçÉÖÉïÉòÉå= ÖÉÄáÉÇ= ãáåëíÉåë= ¨¨å= âÉÉê= ãçÉí= ~~åÇçÉå= Éå= ÇáÉ= Ç~~êå~=

íÉêìÖâÉÉêí=å~~ê=ÜÉí=éçëíâ~åíççê=EÇÉéçíFK=eáÉêÄáà=ãçÉí=ÇÉ=íçí~äÉ=~Ñëí~åÇ=çÑ=ÇÉ=íçí~äÉ=âçëí=

ÖÉãáåáã~äáëÉÉêÇ=ïçêÇÉåK=eÉí=omm= áë=ÉÉå=éê~âíáëÅÜÉ=ìáíÄêÉáÇáåÖ=çé=ÜÉí= Ú`ÜáåÉëÉ=éçëíã~å=

éêçÄäÉãÛI= ï~~êÄáà= ÉåâÉä= ÉÉå= ÇÉÉäîÉêò~ãÉäáåÖ= î~å= ÇÉ= ëíê~íÉå= áå= ÜÉí= íçÉÖÉïÉòÉå= ÖÉÄáÉÇ=

ÄÉòçÅÜí=ãçÉí=ïçêÇÉåK==EbáëÉäí=Éí=~äKI=NVVRÄX=mÉ~êå=Éå=tìI=NVVRF=

=

eÉí= omm= ïÉêÇ= îççê= ÜÉí= ÉÉêëí= ÖÉ≥åíêçÇìÅÉÉêÇ= Çççê= lêäçÑÑ= Éå= ÜÉí= ïÉêÇ= Çççê= iÉåëíê~= Éå=

oáååççó=h~å=ENVTSX=ÖÉÅáíÉÉêÇ=Çççê=cÉêå•åÇÉò=Éí=~äKI=OMMPF=~~åÖÉíççåÇ=Ç~í=Çáí=íóéÉ=î~å=

éêçÄäÉÉã= kmJÜ~êÇ= áëK= qçÉé~ëëáåÖÉå= î~å= ÜÉí= omm= âìååÉå= áå= îÉÉä= éê~âíáëÅÜÉ= ëáíì~íáÉë=

íÉêìÖÖÉîçåÇÉå=ïçêÇÉåK=bÉå=~~åí~ä=îççêÄÉÉäÇÉå=ÜáÉêî~å=òáàåW=ÜÉí=ÄÉé~äÉå=î~å=êçìíÉë=îççê=

îçÉêíìáÖÉå=çÑ=ãÉåëÉå=ÇáÉ=âê~åíÉå=çÑ=éçëí=~~å=Üìáë=äÉîÉêÉåI=ÜÉí=çéëíÉääÉå=î~å=êçìíÉë=îççê=

ëåÉÉìïçéêìáãÉêë=Éå= ëÅÜççäÄìëëÉåI=ÜÉí= êÉÖÉäÉå=î~å= êçìíÉë= îççê= òçìíëíêççáã~ÅÜáåÉëI=ÜÉí=

ÄÉé~äÉå= î~å= êçìíÉë= îççê= ÇÉ= ÅçåíêçäÉ= î~å= ÉäÉâíêáÅáíÉáíëãÉíÉêëK= = EbáëÉäí= Éí= ~äKI= NVVRÄX=

cÉêå•åÇÉò=Éí=~äKI=OMMPX=mÉ~êå=Éå=tìI=NVVRF=

=

=

OKP=h~ê~âíÉêáëíáÉâÉå=î~å=êáííÉåéä~ååáåÖëéêçÄäÉãÉå=

=

få= ÇÉ= îçäÖÉåÇÉ= é~ê~Öê~ÑÉå=ïçêÇÉå=ÇÉ= â~ê~âíÉêáëíáÉâÉå=î~å=ÉÉå= êáííÉåéä~ååáåÖëéêçÄäÉÉã=

ÄÉëéêçâÉåK= ^ÅÜíÉêÉÉåîçäÖÉåë= âçãÉå= ÇÉ= íê~åëéçêíîÉêòçÉâÉåI= ÇÉ= íáàÇëÄÉéÉêâáåÖÉåI= ÇÉ=

ÇçÉäÑìåÅíáÉë=Éå=ÇÉ=çéäçëëáåÖëãÉíÜçÇÉå=~~å=ÄçÇK=

=
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OKPKN=qê~åëéçêíîÉêòçÉâÉå=

=

aÉ=ïáàòÉ=ï~~êçé=ÇÉ=íê~åëéçêíîÉêòçÉâÉå=ÄáååÉåâçãÉå=îçêãí=ÉÉå=ÄÉä~åÖêáàâÉ=â~ê~âíÉêáëíáÉâ=

î~å= êáííÉåéä~ååáåÖëéêçÄäÉãÉåK= qïÉÉ= ëççêíÉå= ëáíì~íáÉë= âìååÉå= òáÅÜ= îççêÇçÉåI= å~ãÉäáàâ=

ëí~íáëÅÜÉ= Éå= ÉÉå= Çóå~ãáëÅÜÉ= ëáíì~íáÉëK= få= ÉÉå= ëí~íáëÅÜÉ= ëáíì~íáÉ= òáàå= ~ääÉ=

íê~åëéçêíîÉêòçÉâÉå= ÄÉëÅÜáâÄ~~ê= çé= ÜÉí= ãçãÉåí= Ç~í= ÇÉ= êáííÉåéä~ååáåÖ= çéÖÉëíÉäÇ= ãçÉí=

ïçêÇÉåK=få=ÉÉå=Çóå~ãáëÅÜÉ=ëáíì~íáÉ=òáàå=ëçããáÖÉ=íê~åëéçêíîÉêòçÉâÉå=ÄÉâÉåÇ=ï~ååÉÉê=ÇÉ=

êáííÉåéä~ååáåÖ=ïçêÇí=çéÖÉëíÉäÇI=ã~~ê=~åÇÉêÉ=âçãÉå=ÄáååÉå=íÉêïáàä=ÇÉ=îäççí=çåÇÉêïÉÖ=áë=

çã= ÇÉ= ÄÉëí~~åÇÉ= êáííÉåéä~ååáåÖ= ìáí= íÉ= îçÉêÉåK= bäâÉ= âÉÉê= ÉÉå= íê~åëéçêíîÉêòçÉâ=

ÄáååÉåâçãíI=ÇáÉåí=ãáåëíÉåë=¨¨å=î~å=ÇÉ=ÄÉëí~~åÇÉ=êçìíÉë=~~åÖÉé~ëí=íÉ=ïçêÇÉåI=òçÇ~í=~~å=

ÜÉí= åáÉìïÉ= îÉêòçÉâ= îçäÇ~~å= ïçêÇíK= t~ååÉÉê= ÇÉòÉ= åáÉìïÉ= çéíáã~äáë~íáÉ= ÇççêÖÉîçÉêÇ=

ïçêÇíI=ÄÉîáåÇÉå=ÇÉ=îçÉêíìáÖÉå=î~å=ÜÉí=ÄÉÇêáàÑ=òáÅÜ=çåÇÉêïÉÖ=Éå=åáÉí=ãÉÉê=áå=ÜÉí=ÇÉéçíI=

òçÇ~í= ÜÉí= ÄÉÖêáé= ÇÉéçí= çîÉêÄçÇáÖ= ïçêÇíK= hçÉêáÉêÇáÉåëíÉå= âìååÉå= ÜáÉê= ~äë= îççêÄÉÉäÇ=

îÉêãÉäÇ= ïçêÇÉåK= t~ååÉÉê= ÄÉÇêáàîÉå= òç~äë= aeiI= cÉÇbñ= çÑ= qkq= òáàå= âçÉêáÉêë= Ûë= ãçêÖÉåë=

ìáíëíììêíI=âêáàÖÉå=òáà=ÉÉå=éä~ååáåÖ=ãÉÉ=î~å=ÇÉ=äçÅ~íáÉë=ÇáÉ=òáà=~ÅÜíÉêÉÉåîçäÖÉåë=ãçÉíÉå=

ÄÉòçÉâÉåK= fåÇáÉå= ÖÉÇìêÉåÇÉ= ÇÉ= Ç~Ö= åáÉìïÉ= íê~åëéçêíîÉêòçÉâÉå= ÄáååÉåâçãÉåI= ïçêÇÉå=

ÇÉòÉ= íçÉÖÉïÉòÉå= ~~å= ÇÉ= âçÉêáÉê= ÇáÉ= ÜáÉê= ÜÉí= ãÉÉëí= ÉÑÑáÅáØåí= ~~å= â~å= îçäÇçÉåK= aÉòÉ=

âçÉêáÉê=ÄÉîáåÇí=òáÅÜ=ÉÅÜíÉê=çåÇÉêïÉÖK=jÉí=ÄÉÜìäé=î~å=ÇÉ=ãçÇÉêåÉ=íÉÅÜåçäçÖáÉ=âêáàÖÉå=ÇÉ=

âçÉêáÉêë= Üìå= êçìíÉ= ÉäÉâíêçåáëÅÜ= íçÉÖÉëíììêÇ= Éå= ÜçÉîÉå= òáà= åáÉí=ãÉÉê= å~~ê= ÉÉå= ÅÉåíê~~ä=

ÇÉéçí=íÉ=âçãÉåK==Ep~îÉäëÄÉêÖÜ=Éå=pçäI=NVVRF=

=

få=ÇÉ=éê~âíáàâ=ïçêÇÉå=ÇÉ=ãÉÉëíÉ=Çóå~ãáëÅÜÉ= êáííÉåéä~ååáåÖëéêçÄäÉãÉå=ÄÉâÉâÉå=~äë= ÉÉå=

êÉÉâë=ëí~íáëÅÜÉ=êáííÉåéä~ååáåÖëéêçÄäÉãÉåK=aÉ=ÉÉåîçìÇáÖëíÉ=îçêã=ÜáÉêî~åI=ÄÉëí~~í=ìáí=ÜÉí=

çéåáÉìï= çéíáã~äáëÉêÉå= î~å= ÇÉ= êáííÉåéä~ååáåÖ= íÉäâÉåë= ÉÉå= åáÉìï= íê~åëéçêíîÉêòçÉâ=

ÄáååÉåâçãíK=aÉòÉ=ÉÉåîçìÇáÖëíÉ=îçêã=ïçêÇí=ÉÉå= ÚçåJäáåÉÛ= ~äÖçêáíãÉ=ÖÉåçÉãÇK=jÉÉëí~ä= áë=

ÜÉí=ÉÅÜíÉê=ãçÖÉäáàâ=Éå=îççêÇÉäáÖ=çã=íÉ=ï~ÅÜíÉå=ãÉí=ÜÉí=ìéÇ~íÉå=î~å=ÇÉ=êáííÉåéä~ååáåÖK=

aÉ= ÄáååÉåâçãÉåÇÉ= íê~åëéçêíîÉêòçÉâÉå= ïçêÇÉå= îÉêò~ãÉäÇ= áå= ÉÉå= ÄìÑÑÉê= Éå= ÇÉ=

êáííÉåéä~ååáåÖ= ïçêÇí= ~~åÖÉé~ëí= ï~ååÉÉê= ÇÉ= ÄìÑÑÉêÖêççííÉ= ÉÉå= îççê~Ñ= ÄÉé~~äÇÉ= ï~~êÇÉ=

ÄÉêÉáâíK==Ep~îÉäëÄÉêÖÜ=Éå=pçäI=NVVRF=

=
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OKPKO=qáàÇëÄÉéÉêâáåÖÉå=

=

få= å~ÖÉåçÉÖ= ÉäâÉ= éê~âíáëÅÜÉ= ëáíì~íáÉ= ï~~êÄáà= ÇÉ= çéÜ~äáåÖ= Éå= ÇÉ= äÉîÉêáåÖ= î~å= ÖçÉÇÉêÉå=

ÖÉêÉÖÉäÇ= ãçÉí= ïçêÇÉåI= âçãÉå= ççâ= ÄÉéÉêâáåÖÉå= ãÉí= ÄÉíêÉââáåÖ= íçí= íáàÇ= îççêI= å~~ëí=

ÄÉéÉêâáåÖÉå=~~åÖ~~åÇÉ=îçÉêíìáÖÅ~é~ÅáíÉáí=Éå=éêÉÅÉÇÉåíáÉêÉä~íáÉëK=^äë=îççêÄÉÉäÇ=â~å=ÜÉí=

ÚÇá~äJ~JêáÇÉÛ= éêçÄäÉÉã= ~~åÖÉÜ~~äÇ= ïçêÇÉåI= ï~~êÄáà= ÇÉ= âä~åíÉå= ÉÉå= íáàÇëíáé= ëéÉÅáÑáÅÉêÉå=

ï~~êçé= òÉ= çéÖÉéáâí= ïáääÉå= ïçêÇÉå= çÑ= ï~~êçé= òÉ= çé= Üìå= ÄÉëíÉããáåÖ=ïáääÉå= ~~åâçãÉåK=

fåÇáÉå=íáàÇëÄÉéÉêâáåÖÉå=ÖÉëéÉÅáÑáÅÉÉêÇ=ïçêÇÉåI=â~å=ÜÉí=éêçÄäÉÉã=î~å=ÜÉí=îáåÇÉå=î~å=ÉÉå=

ÖÉëÅÜáâíÉ=êáííÉåéä~ååáåÖ=kmJÜ~êÇ=ïçêÇÉåK=eÉí=áë=ãÉÉëí~ä=åáÉí=ÖÉã~ââÉäáàâ=çã=áå=ëáíì~íáÉë=

ãÉí= íáàÇëîÉåëíÉêë=ÉÉå=ÖÉëÅÜáâí= êáííÉåéä~å=çé= íÉ= ëíÉääÉåK=^åÇÉêòáàÇë=â~å=ÇÉ=~~åïÉòáÖÜÉáÇ=

î~å= íáàÇëÄÉéÉêâáåÖÉå= ÉÉå= îççêÇÉÉä= ÄÉíÉâÉåÉå= îççê= ÉÉå= çéíáã~äáë~íáÉãÉíÜçÇÉ= ~~åÖÉòáÉå=

ÇÉ=çéäçëëáåÖëêìáãíÉ=ÜáÉêÇççê=îÉêâäÉáåÇ=ïçêÇíK==Ep~îÉäëÄÉêÖÜ=Éå=pçäI=NVVRF=

=

p~îÉäëÄÉêÖÜ=Éå=pçä= ENVVRF=îÉêãÉäÇÉå=îÉêëÅÜáääÉåÇÉ= ëççêíÉå= íáàÇëÄÉéÉêâáåÖÉåK=bÉå=ÉÉêëíÉ=

ëççêí= î~å= íáàÇëîÉåëíÉêë= ÜÉÄÄÉå= ÄÉíêÉââáåÖ= çé= ÇÉ= íê~åëéçêíîÉêòçÉâÉåK= eáÉêÄáà= âìååÉå=

ÉñéäáÅáÉíÉ= Éå= áãéäáÅáÉíÉ= íáàÇëîÉåëíÉêë= îççêâçãÉåK= bñéäáÅáÉíÉ= íáàÇëîÉåëíÉêë= ÄÉé~äÉå= ÜÉí=

íáàÇëáåíÉêî~ä= ï~~êÄáååÉå= ÉÉå= ÄÉé~~äÇÉ= äçÅ~íáÉ= ÄÉÇáÉåÇ= ãçÉí= ïçêÇÉåK= aáí= ëççêí=

íáàÇëîÉåëíÉêë=ïÉêÇ=Äáà=éìåí=OKOKPKO=êÉÉÇë=îÉêãÉäÇK=lçâ=áãéäáÅáÉíÉ=íáàÇëîÉåëíÉêë=âìååÉå=áå=

ÉÉå= éêçÄäÉÉã= îççêâçãÉåK= aÉòÉ= íáàÇëîÉåëíÉêë= çåíëí~~å= î~åìáí= ÉÉå= ëíêÉîÉå= å~~ê=

âä~åíÉåíÉîêÉÇÉåÜÉáÇK=bÉå=îççêÄÉÉäÇ=ÜáÉêî~å=â~å=íÉêìÖÖÉîçåÇÉå=ïçêÇÉå=áå=ÜÉí=ÚÇá~äJ~JêáÇÉÛ=

éêçÄäÉÉã=çÑI=~ÑÖÉâçêíI=a^omK=få=ÉÉå=ÇÉêÖÉäáàâ=éêçÄäÉÉã=ëéÉÅáÑáÅÉÉêí=ÇÉ=âä~åí=ÄáàîççêÄÉÉäÇ=

ÉÉå= íáàÇëíáé=ï~~êçé=Üáà=çé= òáàå= ÄÉëíÉããáåÖ=ïáä=~êêáîÉêÉåK=lãÇ~í=ÇÉ=âä~åí=åáÉí=Öê~~Ö= íÉ=

ä~~í= òçì= âçãÉåI= ãçÉí= ÜÉí= êÉØäÉ= ~~åâçãëííáàÇëíáé= îêçÉÖÉê= äáÖÖÉå= çÑ= ÖÉäáàâ= òáàå= ~~å= ÜÉí=

ÖÉëéÉÅáÑáÅÉÉêÇÉ= íáàÇëíáéK=wç=ïçêÇí=ÉÉå=çéÉå=íáàÇëîÉåëíÉê=ÖÉÅêÉØÉêÇK=lã=íÉ=îÉêãáàÇÉå=Ç~í=

ÉÉå= âä~åí= íÉ= îêçÉÖ= ~~åâçãíI= â~å= Çáí= çéÉå= íáàÇëîÉåëíÉê= çãÖÉîçêãÇ= ïçêÇÉå= íçí= ÉÉå=

ÖÉëäçíÉå=íáàÇëîÉåëíÉê=çÑ=â~å=ÉÉå=ãÉÅÜ~åáëãÉ=áå=ÇÉ=ÇçÉäÑìåÅíáÉ=áåÖÉÄçìïÇ=ïçêÇÉå=òçÇ~í=

~ÑïáàâáåÖÉå=î~å=ÇÉ=ÖÉëéÉÅáÑáÅÉÉêÇÉ=íáàÇëíáééÉå=ÄÉëíê~Ñí=ïçêÇÉåK=

=

bÉå= ~åÇÉê= íóéÉ= î~å= íáàÇëÄÉéÉêâáåÖ= ÜÉÉÑí= íÉ= ã~âÉå= ãÉí= ÇÉ= îçÉêíìáÖÉå= ï~~êãÉÉ= ÇÉ=

ÖçÉÇÉêÉå=ïçêÇÉå=çéÖÉÜ~~äÇ=çÑ=ÖÉäÉîÉêÇK=aÉ=îçÉêíìáÖÉå=ìáí=ÇÉ=îäççí=òáàå=ãÉÉëí~ä=åáÉí=ÇÉ=
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ÜÉäÉ= Ç~Ö= ÄÉëÅÜáâÄ~~êK= aÉ= ÅÜ~ìÑÑÉìêë= ÜÉÄÄÉå= êìëííáàÇ= åçÇáÖ= Éå= ÄçîÉåÇáÉå= ãçÉíÉå= ÇÉ=

îçÉêíìáÖÉå= çåÇÉêÜçìÇÉå= ïçêÇÉåK= mÉê= îçÉêíìáÖ= â~å= Çìë= ÉÉå= êÉÉâë= íáàÇëîÉåëíÉêë= ÄÉé~~äÇ=

ïçêÇÉåI=ï~~êáå=Çáí=îçÉêíìáÖ= íÉê=ÄÉëÅÜáââáåÖ=ëí~~í=î~å=ÜÉí=ÄÉÇêáàÑK= = Ep~îÉäëÄÉêÖÜ=Éå=pçäI=

NVVRF=

=

OKPKP=açÉäÑìåÅíáÉë=

=

bÉå=ÄêÉÇÉ=ï~~áÉê=~~å=ÇçÉäÑìåÅíáÉë=â~å=îçäÖÉåë=p~îÉäëÄÉêÖÜ=Éå=pçä=ENVVRF=íÉêìÖÖÉîçåÇÉå=

ïçêÇÉå=áå=êáííÉåéä~ååáåÖëéêçÄäÉãÉåK=aÉòÉ=âìååÉå=áåÖÉÇÉÉäÇ=ïçêÇÉå=áå=ÇçÉäÑìåÅíáÉë=îççê=

êáííÉåéä~ååáåÖëéêçÄäÉãÉå=ï~~êÄáà=çÑïÉä=¨¨å=îçÉêíìáÖ=EÚëáåÖäÉJîÉÜáÅäÉÛF=çÑïÉä=ãÉÉê=Ç~å=¨¨å=

îçÉêíìáÖ= EÚãìäíáéäÉJîÉÜáÅäÉÛF= ÄÉíêçââÉå= áëK= få= ÇÉ= ÉÉêëíÉ= Å~íÉÖçêáÉ= âìååÉå= ÇÉ= îçäÖÉåÇÉ=

ÇçÉäÑìåÅíáÉë=íÉêìÖÖÉîçåÇÉå=ïçêÇÉåI=ÇáÉ=ÉîÉåíìÉÉä=ççâ=ÖÉÅçãÄáåÉÉêÇ=âìååÉå=ïçêÇÉåW=

• jáåáã~äáëÉÉê= ÇììêW= ÇÉ= Çììê= î~å= ÉÉå= êçìíÉ= îÉêïáàëí= å~~ê= ÇÉ= íçí~äÉ= íáàÇ= ÇáÉ= ÉÉå=

îçÉêíìáÖ=åçÇáÖ=ÜÉÉÑí=çã=ÇÉ= êçìíÉ=ìáí= íÉ=îçÉêÉåI=ÜÉíÖÉÉå=êÉáëíáàÇÉåI=ï~ÅÜííáàÇÉåI=

áåJ=Éå=ìáíä~~ÇíáàÇÉå=Éå=êìëííáàÇÉå=áåÅäìëáÉÑ=ÄÉíÉâÉåíK==

• jáåáã~äáëÉÉê= êÉáëíáàÇW= ÇÉ= êÉáëíáàÇ= î~å= ÉÉå= êçìíÉ= â~å= ÖÉÇÉÑáåáÉÉêÇ= ïçêÇÉå= ~äë= ÇÉ=

íçí~äÉ=íáàÇ=ÇáÉ=ïÉêâÉäáàâ=~~å=ÜÉí=êÉáòÉåI=ÜÉí=òáÅÜ=îÉêéä~~íëÉå=íìëëÉå=îÉêëÅÜáääÉåÇÉ=

äçÅ~íáÉëI=ÖÉëéÉåÇÉÉêÇ=ïçêÇíK=

• jáåáã~äáëÉÉê= êçìíÉäÉåÖíÉW= êçìíÉäÉåÖíÉ= ëí~~í= îççê= ÇÉ= íçí~~ä= ~ÑÖÉäÉÖÇÉ= ~Ñëí~åÇ=

íìëëÉå=ÇÉ=îÉêëÅÜáääÉåÇÉ=äçÅ~íáÉëK=

• jáåáã~äáëÉÉê= âä~åíçåÖÉã~âW= ÇÉòÉ= ÇçÉäÑìåÅíáÉ=ïçêÇí= ÄáååÉå= ÜÉí=a^om=ÄÉëÅÜçìïÇ=

~äë= ÜÉí= ãáåáã~äáëÉêÉå= î~å= ~ÑïáàâáåÖÉå= íìëëÉå= ÖÉëéÉÅáÑáÅÉÉêÇÉ= Éå= ïÉêâÉäáàâÉ=

îÉêíêÉâJ=Éå=~~åâçãëííáàÇÉåX=ï~ååÉÉê=ÖÉîê~~ÖÇ=ïçêÇí=çã=òç=ëåÉä=ãçÖÉäáàâ=ÄÉÇáÉåÇ=

íÉ=ïçêÇÉåI=ïçêÇí=ÖÉâÉâÉå=å~~ê=ÇÉ=íáàÇ=ÇáÉ=îÉêëíêÉâÉå=áë=íìëëÉå=ÜÉí=íáàÇëíáé=ï~~êçé=

ÇÉ=çéêçÉé=ÄáååÉå=áë=ÖÉâçãÉå=Éå=ÜÉí=íáàÇëíáé=ï~~êçé=ÇÉ=âä~åí=çéÖÉéáâí=ïÉêÇK=

=

_áà=ÇÉ=ÇçÉäÑìåÅíáÉë=îççê=êáííÉåéä~ååáåÖëéêçÄäÉãÉå=ï~~ê=ãÉÉêÇÉêÉ=îçÉêíìáÖÉå=áå=ÇÉ=îäççí=

ÄÉëÅÜáâÄ~~ê=òáàåI=âìååÉå=ÇÉ=îçäÖÉåÇÉ=çéÖÉåçÉãÇ=ïçêÇÉåW==
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• jáåáã~äáëÉÉê= ÜÉí= ~~åí~ä= îçÉêíìáÖÉåW= ÇÉòÉ= ÑìåÅíáÉ= ïçêÇí= Äáàå~= ~äíáàÇ= ÖÉÄêìáâí= áå=

a^omÛëI= áå= ÅçãÄáå~íáÉ=ãÉí= ÉÉå= î~å= ÇÉ= ÄçîÉåëí~~åÇÉ=ÇçÉäÑìåÅíáÉë= çã=ÇÉ= ÚëáåÖäÉJ

îÉÜáÅäÉÛ=ëìÄéêçÄäÉãÉå=íÉ=çéíáã~äáëÉêÉåK==

• j~ñáã~äáëÉÉê= ïáåëíW= Çáí= ëççêí= ÇçÉäÑìåÅíáÉ= â~å= Éäâ= î~å= ÇÉ= ÄçîÉåëí~~åÇÉ=

ÇçÉäÑìåÅíáÉë= ÖÉÄêìáâÉå= Éå= ïçêÇí= ãÉÉëí~ä= ÖÉÄêìáâí= áå= ÉÉå= ëóëíÉÉã= ï~~êÄáà= ÜÉí=

ÄÉÇêáàÑ= â~å= ÄÉëäáëëÉå= çã= ÉÉå= íê~åëéçêíîÉêòçÉâ= íÉ= ïÉáÖÉêÉåK= eáÉêÄáà= ãçÉí= Çìë=

êÉâÉåáåÖ= ÖÉÜçìÇÉå= ïçêÇÉå= ãÉí= ÇÉ= âçëíÉå= î~å= ÜÉí= îÉêîçÉê= î~å= ÉÉå= ÄÉé~~äÇÉ=

ä~ÇáåÖI=ã~~ê=ççâ=ãÉí=ÇÉ=ãçÖÉäáàâÉ=áåâçãëíÉå=ÇáÉ=ÜáÉêãÉÉ=ÖÉ~ëëçÅáÉÉêÇ=òáàåK==

=

sççê=Çóå~ãáëÅÜÉ=éêçÄäÉãÉå=ãÉí=çéÜ~äáåÖ=Éå=äÉîÉêáåÖ=áë=ÜÉí=åáÉí=ÇìáÇÉäáàâ=ïÉäâ=íóéÉ=î~å=

ÇçÉäÑìåÅíáÉ=ÖÉÄêìáâí=ãçÉí=ïçêÇÉåK=^äë=¨¨å=çÑ=ãÉÉêÇÉêÉ=îçÉêíìáÖÉå=çåÇÉêïÉÖ=òáàå=ï~ååÉÉê=

ÇÉ= êáííÉåéä~ååáåÖI= êÉâÉåáåÖ= ÜçìÇÉåÇ= ãÉí= åáÉìï= ÄáååÉåÖÉâçãÉå= íê~åëéçêíîÉêòçÉâÉåI=

çéåáÉìï=ÖÉçéíáã~äáëÉÉêÇ=ïçêÇíI=áë=ÜÉí=åáÉí=ÇìáÇÉäáàâ=ÜçÉ=ÄÉÖêáééÉå=~äë=ÇììêíáàÇI=êÉáëíáàÇI=

Éí=ÅÉíÉê~=áåÖÉîìäÇ=ãçÉíÉå=ïçêÇÉåK=fåíì≥íáÉÑ=ÖÉòáÉåI=â~å=ÖÉëíÉäÇ=ïçêÇÉå=Ç~í=ÄÉëäáëëáåÖÉå=

ÇáÉ= áåîäçÉÇ= ÜÉÄÄÉå= çé= ÇÉ= ÇáêÉÅíÉ= íçÉâçãëí= ãÉÉê= ÄÉä~åÖ= òçìÇÉå= ãçÉíÉå= âêáàÖÉå= Ç~å=

ÄÉëäáëëáåÖÉå=ÇáÉ=Ü~åÇÉäÉå=çîÉê=ÇÉ=îÉêêÉ=íçÉâçãëíK==Ep~îÉäëÄÉêÖÜ=Éå=pçäI=NVVRF==

=

OKPKQ=léäçëëáåÖëãÉíÜçÇÉå=

=

s~å= ÇÉ= ãÉÉëíÉ= êáííÉåéä~ååáåÖëéêçÄäÉãÉå= áë= ÜÉí= ÖÉïÉíÉå= Ç~í= òÉ= kmJÜ~êÇ= òáàåI= ï~í=

éê~âíáëÅÜ=ÖÉòáÉå=íçí=ÖÉîçäÖ=ÜÉÉÑí=Ç~í=ëäÉÅÜíë=ÇêáÉ=ãçÖÉäáàâÉ=çéäçëëáåÖëëíê~íÉÖáÉØå=ÖÉîçäÖÇ=

âìååÉå=ïçêÇÉåK= bÉå= ÉÉêëíÉ= çéíáÉ= áë= Ç~í= ÇÉ= çÖÉåëÅÜáàåäáàâÉ=ãçÉáäáàâÜÉáÇ= î~å=ÜÉí= ~~å= íÉ=

é~ââÉå= éêçÄäÉÉã= åáÉí= ~~åî~~êÇ=ïçêÇí= Éå= ÄáååÉå= ÜÉí= éêçÄäÉÉã= ÖÉòçÅÜí= ïçêÇí= å~~ê= ÉÉå=

ëéÉÅá~äÉ=ëíêìÅíììêI=ï~~êÇççê=ÜÉí=éêçÄäÉÉã=áå=ÉÉå=ÖçÉÇ=çéäçëÄ~êÉ=ëìÄâä~ëëÉ=ÖÉéä~~íëí=â~å=

ïçêÇÉåK= fåÇáÉå=Çáí=ÉÅÜíÉê=åáÉí=ïÉêâíI=ÄÉëí~~í=ÖÉÉå=Ö~ê~åíáÉ=Ç~í=ÉÉå=çéíáã~äÉ=çéäçëëáåÖ=

ÄáååÉå= ÉÉå= ~~åî~~êÇÄ~êÉ= íáàÇ= ÖÉîçåÇÉå= â~å= ïçêÇÉå= Éå= ãçÉíÉå= Çìë= çé= ¨¨å= î~å= íïÉÉ=

ÇáãÉåëáÉëI=å~ãÉäáàâ=ÇÉ=å~ìïâÉìêáÖÜÉáÇ=çÑ=ÇÉ=ëåÉäÜÉáÇI=íçÉÖÉîáåÖÉå=ÖÉÇ~~å=ïçêÇÉåK=lÑïÉä=

ïçêÇí=ÇÉ= ÑçÅìë=ÖÉäÉÖÇ=çé=ÜÉí=îáåÇÉå=î~å=ÉÉå=çéíáã~äÉI=å~ìïâÉìêáÖÉ=çéäçëëáåÖI=ï~~êÄáà=

ÜÉí=êáëáÅç=ÖÉäçéÉå=ïçêÇí=Ç~í=ÜáÉê=îÉÉä=íáàÇ=~~å=ÄÉëíÉÉÇ=ãçÉí=ïçêÇÉåX=çÑïÉä=ïçêÇí=ÇÉ=ÑçÅìë=

ÖÉäÉÖÇ=çé=ÉÉå=ëåÉääÉ=çéäçëëáåÖëãÉíÜçÇÉI=ï~~êÄáà=ÇÉ=ãçÖÉäáàâÜÉáÇ=î~å=ÜÉí=îáåÇÉå=î~å=ÉÉå=
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ëìÄçéíáã~äÉ=çéäçëëáåÖ=~~åî~~êÇ=ïçêÇíK=aÉòÉ=ä~~íëíÉ=çéíáÉI=Ú~ééêçñáã~íáçåÛ=çÑ=ÄÉå~ÇÉêáåÖI=

âçãí=ÜÉí=ãÉÉëí=îççê=áå=ÇÉ=éê~âíáàâK==Ei~ïäÉê=Éí=~äKI=NVUTF=

=

k~ìïâÉìêáÖÜÉáÇ=Éå=ëåÉäÜÉáÇ=òáàå=ÇÉ=íïÉÉ=ÅêáíÉêá~=ï~~êçé=ÜÉìêáëíáÉâÉå=ãÉÉëí~ä=ÄÉççêÇÉÉäÇ=

ïçêÇÉåK=sçäÖÉåë=`çêÇÉ~ì=Éí=~äK=EOMMOF=òáàå=ÉÉåîçìÇ=Éå=ÑäÉñáÄáäáíÉáí=ÉÅÜíÉê=ççâ=ÉëëÉåíáØäÉ=

ÉáÖÉåëÅÜ~ééÉå=î~å=ÖçÉÇÉ=ÜÉìêáëíáÉâÉåK=_áà=ÜÉí=âáÉòÉå=î~å=ÉÉå=ÜÉìêáëíáÉâI=çãî~í=ÇÉ=ÉÉêëíÉ=

ÉáÖÉåëÅÜ~é= ï~~êãÉÉ= êÉâÉåáåÖ= ÖÉÜçìÇÉå= ãçÉí= ïçêÇÉå= ÇÉ= å~ìïâÉìêáÖÜÉáÇ= î~å= ÇÉ=

ÜÉìêáëíáÉâK=lã=ÇÉ=å~ìïâÉìêáÖÜÉáÇ=î~å=ÇÉ=ÜÉìêáëíáÉâ=íÉ=ÄÉé~äÉåI=ïçêÇí=ÜÉí=îÉêëÅÜáä=íìëëÉå=

ÇÉ=ï~~êÇÉ=î~å=ÇÉ=çéäçëëáåÖ=ÇáÉ=Çççê=ÇÉ=ÜÉìêáëíáÉâ=ÖÉîçåÇÉå=ïçêÇí=Éå=ÇÉ=çéíáã~äÉ=çÑ=ÇÉ=

ÄÉëíÉ=ÖÉâÉåÇÉ=ï~~êÇÉ=EáåÇáÉå=ÖÉÉå=çéíáãìã=ÄÉâÉåÇ=áëF=ÄÉâÉâÉåK=aÉ=íïÉÉÇÉ=ÄÉä~åÖêáàâÉ=

ÉáÖÉåëÅÜ~é= çãî~í= ÇÉ= ëåÉäÜÉáÇ= î~å= ÇÉ= ÜÉìêáëíáÉâK= eÉí= ÄÉä~åÖ= î~å= ëåÉäÜÉáÇ= áë= ëíÉêâ=

~ÑÜ~åâÉäáàâ= î~å= ÇÉ= ÅçåíÉñí= î~å= ÜÉí= êáííÉåéä~ååáåÖëéêçÄäÉÉãK= _áàîççêÄÉÉäÇ= áå= ÜÉí= ÖÉî~ä=

î~å=ÉÉå=~ãÄìä~åÅÉÇáÉåëí=ãçÉí= òÉÉê= ëåÉä= ÉÉå= êáííÉåéä~ååáåÖ=çé= ÇÉ= í~ÑÉä= ÖÉäÉÖÇ=âìååÉå=

ïçêÇÉåK=^~å=ÇÉ=~åÇÉêÉ=â~åí=â~å=ÜÉí=ÖÉÉå=âï~~Ç=çã=ÉÉå=ä~åÖÉ=íáàÇ=ÄÉòáÖ=íÉ=òáàå=ãÉí=ÜÉí=

çéëíÉääÉå=î~å=éÉêáçÇáÉâÉ=êáííÉåéä~ååáåÖÉå=ÇáÉ=Éäâ=ÉåâÉäÉ=ã~~åÇÉå=çãî~ííÉåK=aÉ=ÄÉÜçÉÑíÉ=

~~å=ëåÉäÜÉáÇ=îççê=ÇÉ=ãÉÉëíÉ=êáííÉåéä~ååáåÖëéêçÄäÉãÉå=ò~ä=ÜáÉê=ÉêÖÉåë=íìëëÉå=î~ääÉåK=^äë=

ÇÉêÇÉ=ïçêÇí=ÇÉ=ÉÉåîçìÇ=î~å=ÇÉ=ÜÉìêáëíáÉâ=ÄÉâÉâÉåK=bê=ÄÉëí~~å=îÉêëÅÜáääÉåÇÉ=ÜÉìêáëíáÉâÉå=

ÇáÉ= òÉäÇÉå= çÑ= åççáí= ïçêÇÉå= ÖÉ≥ãéäÉãÉåíÉÉêÇ= çãÇ~í= òÉ= íÉ= ãçÉáäáàâ= íÉ= ÄÉÖêáàéÉå= Éå= íÉ=

ÅçÇÉêÉå=òáàåK=^äë=ä~~íëíÉ=ãçÉí=Äáà=ÇÉ=âÉìòÉ=î~å=ÉÉå=ÜÉìêáëíáÉâ=êÉâÉåáåÖ=ÖÉÜçìÇÉå=ïçêÇÉå=

ãÉí=ÇÉ=ÑäÉñáÄáäáíÉáí=î~å=ÇÉ=ÜÉìêáëíáÉâK=bÉå=ÖçÉÇÉ=ÜÉìêáëíáÉâ=ãçÉí=ÑäÉñáÄÉä=ÖÉåçÉÖ=òáàå=çã=

ÇÉ=îÉêëÅÜáääÉåÇÉ=ê~åÇÄÉéÉêâáåÖÉå=ÇáÉ=áå=êÉØäÉ=ëáíì~íáÉë=çéÇìáâÉå=íÉ=âìååÉå=áåÅçêéçêÉêÉåK==

E`çêÇÉ~ì=Éí=~äKI=OMMOF=

=

t~ååÉÉê= ÖÉïÉêâí= ïçêÇí= îçäÖÉåë= ÇÉ= ÄÉå~ÇÉêáåÖëëíê~íÉÖáÉI= ïçêÇí= ÖÉÄêìáâ= ÖÉã~~âí= î~å=

ÜÉìêáëíáëÅÜÉ=~äÖçêáíãÉåK=få=ÇÉ=ÖêçÉé=î~å=ÇÉ=ÜÉìêáëíáëÅÜÉ=~äÖçêáíãÉå=âìååÉå=ÇêáÉ=âä~ëëÉå=

çåÇÉêëÅÜÉáÇÉå= ïçêÇÉåI= å~ãÉäáàâ= ÅçåëíêìÅíáÉÜÉìêáëíáÉâÉå= EÚÅçåëíêìÅíáçå= ÜÉìêáëíáÅëÛFI=

îÉêÄÉíÉêáåÖëÜÉìêáëíáÉâÉå= EÚáãéêçîÉãÉåí= ÜÉìêáëíáÅëÛF= Éå= ë~ãÉåÖÉëíÉäÇÉ= ÜÉìêáëíáÉâÉå=

EÚÅçãéçëáíÉ=ÜÉìêáëíáÅëÛFK==E_çÇáå=Éí=~äKI=NVUP=J=ÖÉÅáíÉÉêÇ=Çççê=wÉåÖ=Éí=~äKI=OMMRX=i~ïäÉê=Éí=

~äKI=NVUTF=

=
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`çåëíêìÅíáÉÜÉìêáëíáÉâÉå=ïçêÇÉå=ÖÉÄêìáâí=çã=ÉÉå=íçÉä~~íÄ~êÉ=çéäçëëáåÖ=çé=íÉ=ëíÉääÉå=Çççê=

Äáà= ÉäâÉ= áíÉê~íáÉ= åáÉìïÉ= ÉäÉãÉåíÉå= íçÉ= íÉ= îçÉÖÉåI= íÉêïáàä= îÉêÄÉíÉêáåÖëÜÉìêáëíáÉâÉå=

ÖÉÄêìáâí= ïçêÇÉå= çã= ÉÉå= ÄÉëí~~åÇÉ= íçÉä~~íÄ~êÉ= çéäçëëáåÖ= áíÉê~íáÉÑ= íÉ= îÉêÄÉíÉêÉåK=

p~ãÉåÖÉëíÉäÇÉ=ÜÉìêáëíáÉâÉå=âìååÉå=áåÖÉÇÉÉäÇ=ïçêÇÉå=áå=íïÉÉ=âä~ëëÉåI=ÚÅäìëíÉêJÑáêëíI=êçìíÉJ

ëÉÅçåÇÛ= Éå= ÚêçìíÉJÑáêëíI= ÅäìëíÉêJëÉÅçåÇÛ=ãÉíÜçÇÉåK= få= ÇÉ= ÉÉêëíÉ= âä~ëëÉ= î~å= ë~ãÉåÖÉëíÉäÇÉ=

ÜÉìêáëíáÉâÉå=ïçêÇÉå=âä~åíÉå=ÉÉêëí= áå=ÅäìëíÉêë=ÖÉÖêçÉéÉÉêÇI=ï~~êå~=îççê=ÉäâÉ=ÅäìëíÉê=ÉÉå=

êçìíÉ=ÖÉÅçåëíêìÉÉêÇ=ïçêÇíK=eÉí=çãÖÉâÉÉêÇÉ=ÖÉäÇí=îççê=ÇÉ=íïÉÉÇÉ=âä~ëëÉ=ï~~ê=ÉÉêëí=ÉÉå=

êçìíÉ=ïçêÇí=çéÖÉëíÉäÇ=ÇáÉ=ÉäâÉ=âä~åí=~~åÇçÉíI=îÉêîçäÖÉåë=ïçêÇí=ÇÉòÉ=êçìíÉ=Ç~å=çéÖÉÇÉÉäÇ=

áå=íçÉä~~íÄ~êÉ=ÇÉÉäêçìíÉë=îççê=ÇÉ=îçÉêíìáÖÉå=î~å=ÇÉ=îäççíK==E_çÇáå=Éí=~äI=NVUP=J=ÖÉÅáíÉÉêÇ=

Çççê= wÉåÖ=Éí= ~äKI=OMMRX=dÉåÇêÉ~ì=Éå=mçíîáåI= OMMRX= i~éçêíÉ=Éå=pÉãÉíI=OMMO= J= ÖÉÅáíÉÉêÇ=

Çççê=wÉåÖ=Éí=~äKI=OMMRF=

=

aÉ= ÖÉÄêìáâíÉ= ÜÉìêáëíáÉâÉå= îççê= ÜÉí= çéäçëëÉå= î~å= êáííÉåéä~ååáåÖëéêçÄäÉãÉå= ÄÉÜçêÉå=

ãÉÉëí~ä=íçí=ÇÉ=âä~ëëÉ=î~å=ÇÉ=ãÉí~ÜÉìêáëíáÉâÉåK=aÉòÉ=ãÉí~ÜÉìêáëíáÉâÉå=ã~âÉå=ÖÉÄêìáâ=î~å=

ÇÉ=ÜáÉêÄçîÉå=ÖÉãÉäÇÉ=ÅçåëíêìÅíáÉJ=Éå=îÉêÄÉíÉêáåÖëÜÉìêáëíáÉâÉåK=bÉå=ãÉí~ÜÉìêáëíáÉâ=áë=ÉÉå=

~äÖÉãÉÉå=çéäçëëáåÖëëÅÜÉã~=Ç~í=~~åÖÉé~ëí=ïçêÇí=~~å=ÇÉ=ëéÉÅáÑáÅ~íáÉë=î~å=ÜÉí=éêçÄäÉÉã=çÑ=

ÇÉ=éêçÄäÉÉãâä~ëëÉ=ï~~ê=ÜÉí=çé=íçÉÖÉé~ëí=ïçêÇíK=aÉ=íÉêã=ïÉêÇ=îççê=ÜÉí=ÉÉêëí=Çççê=däçîÉê=

ENVUSF=ÖÉÄêìáâíK=sççê=ÇÉ=çåíïáââÉäáåÖ=î~å=ãÉí~ÜÉìêáëíáÉâÉå=ïçêÇí=îççê=Éäâ=éêçÄäÉÉã=ÉÉå=

ÖÉëéÉÅá~äáëÉÉêÇÉ=ÜÉìêáëíáÉâ=çåíïáââÉäÇI=ï~í= áå=ÇÉ=ãÉÉëíÉ=ÖÉî~ääÉå=ãÉÉê=ïÉêâ=ÄÉíÉâÉåÇÉ=

Ç~å= ÜÉí= ~~åé~ëëÉå= î~å= ÉÉå= ~äÖÉãÉÉå= ëÅÜÉã~= ~~å= ÇÉ= ÜìáÇáÖÉ= ÄÉÜçÉÑíÉåK= _çîÉåÇáÉå= áë=

ÖÉÄäÉâÉå= Ç~í= ãÉí~ÜÉìêáëíáÉâÉåI= Äáà= ÉÉå= ÖçÉÇÉ= áãéäÉãÉåí~íáÉI= ÉÉå= ÜÉÉä= ÖçÉÇÉ= â~åë=

ÜÉÄÄÉå=çã=ÄáååÉå=ÉÉå=êÉÇÉäáàâÉ=êÉâÉåíáàÇ=ÉÉå=çéäçëëáåÖ=íÉ=îáåÇÉå=ÇáÉ=òáÅÜ=òÉÉê=ÇáÅÜí=Äáà=

ÜÉí=çéíáãìã=ÄÉîáåÇíK=jÉí~ÜÉìêáëíáÉâÉå=çåÇÉêòçÉâÉå=ÇÉ=çéäçëëáåÖëêìáãíÉ=îÉÉä=ÖêçåÇáÖÉê=

Ç~å= âä~ëëáÉâÉ= ÜÉìêáëíáÉâÉåK=jÉí~ÜÉìêáëíáÉâÉå= ä~íÉå= å~ãÉäáàâ= ÄÉïÉÖáåÖÉå= å~~ê= áåÑÉêáÉìêÉ=

Éå= ëçãë= òÉäÑë= çåíçÉä~~íÄ~êÉ= çéäçëëáåÖÉå= íçÉ= Éå= ä~íÉå= ççâ= ÜÉí= ÅçãÄáåÉêÉå= î~å= êÉÉÇë=

ÖÉîçåÇÉå=çéäçëëáåÖÉå=íçÉK==E_ê®óëó=Éå=dÉåÇêÉ~ìI=OMMRÄX=`çêÇÉ~ì=Éí=~äKI=OMMOX=dÉåÇêÉ~ì=

Éå=mçíîáåI=OMMRF=

=

oçìíÉÅçåëíêìÅíáÉÜÉìêáëíáÉâÉå= EÚêçìíÉ= ÅçåëíêìÅíáçå= ÜÉìêáëíáÅëÛFI= ÖÉÄêìáâí= Çççê=

ãÉí~ÜÉìêáëíáÉâÉå=îççê=êáííÉåéä~ååáåÖëéêçÄäÉãÉåI=îçÉÖÉå=éÉê=áíÉê~íáÉ=ÉÉå=äçÅ~íáÉ=íçÉ=~~å=
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ÜÉí= êáííÉåéä~å= íçíÇ~í= ÉÉå= ÖÉëÅÜáâíÉ= çéäçëëáåÖ= áë= ÖÉîçåÇÉåK= aÉ= äçÅ~íáÉ= ÇáÉ= ïçêÇí=

íçÉÖÉîçÉÖÇI= ïçêÇí= ÖÉâçòÉå= çé= Ä~ëáë= î~å= ÇÉ= îççêçéÖÉëíÉäÇÉ= ÇçÉäëíÉääáåÖ= Éå= â~å= ëäÉÅÜí=

íçÉÖÉîçÉÖÇ=ïçêÇÉå= ~äë= ~~å=ÇÉ= ÄÉéÉêâáåÖÉå= î~å=ÜÉí=ãçÇÉä= îçäÇ~~å=ïçêÇíK=_áååÉå=ÇÉòÉ=

ÜÉìêáëíáÉâÉå=â~å=åçÖ=ÉÉå=çåÇÉêëÅÜÉáÇ=ÖÉã~~âí=ïçêÇÉå=íìëëÉå=ëÉèìÉåíáØäÉ=ãçÇÉääÉå=EÜÉí=

ãçÇÉä=ëíÉäí=¨¨å=êçìíÉ=çéF=Éå=é~ê~ääÉääÉ=ãÉíÜçÇÉå=EãÉÉêÇÉêÉ=êçìíÉë=ïçêÇÉå=íÉÖÉäáàâÉêíáàÇ=

çéÖÉëíÉäÇFK= aÉ= ÖÉÄêìáâíÉ= êçìíÉîÉêÄÉíÉêáåÖëãÉíÜçÇÉå= EÚêçìíÉ= áãéêçîÉãÉåí= ãÉíÜçÇëÛF= çÑ=

äçâ~äÉ=òçÉâãÉíÜçÇÉå=EÚäçÅ~ä=ëÉ~êÅÜ=ãÉíÜçÇëÛF=îÉêíêÉââÉå=î~åìáí=ÉÉå=íçÉä~~íÄ~êÉ=çéäçëëáåÖ=

Éå= ïáääÉå= ÇÉòÉ= áíÉê~íáÉÑ= îÉêÄÉíÉêÉå= Çççê= ÜÉí= çåÇÉêòçÉâÉå= î~å= ÇÉ= çãÖÉîáåÖ= î~å= ÇÉòÉ=

çéäçëëáåÖK=t~ååÉÉê=ÉÉå=ÄÉíÉêÉ=çéäçëëáåÖ=ÖÉîçåÇÉå=ïçêÇíI=ïçêÇí=ÇÉ=òçÉâíçÅÜí=îççêíÖÉòÉí=

Çççê=ÉÉå=çåÇÉêòçÉâ=î~å=ÇÉ=çãÖÉîáåÖ=î~å=ÇÉòÉ=Éå=åáÉí=ÇÉ=áåáíáØäÉ=çéäçëëáåÖK==E_ê®óëó=Éå=

dÉåÇêÉ~ìI=OMMR~X=iì=Éå=aÉëëçìâóI=OMMSF=

=

`çêÇÉ~ì= Éí= ~äK= EOMMOF= ëíÉääÉå= Ç~í= î~å= ÇÉ= ÄÉëí~~åÇÉ= ãÉí~ÜÉìêáëíáÉâÉå= ÇÉ= Úí~Äì= ëÉ~êÅÜÛ=

~äÖçêáíãÉå= ÇìáÇÉäáàâ= å~~ê= îççê= âçãÉå= ~äë= ÇÉ= ÄÉëíÉ= ãÉí~ÜÉìêáëíáÉâÉå= îççê= ÜÉí=

êçåÇêáíéä~ååáåÖëéêçÄäÉÉãK= jÉÉê= ìáíäÉÖ= çîÉê= Úí~Äì= ëÉ~êÅÜÛ= ~äÖçêáíãÉå= Éå= ~åÇÉêÉ=

ãÉí~ÜÉìêáëíáÉâÉåI=ë~ãÉå=ãÉí=îÉêïáàòáåÖÉå=å~~ê=ëéÉÅáÑáÉâÉ=äáíÉê~íììêI=â~å=íÉêìÖÖÉîçåÇÉå=

ïçêÇÉå=áå=çåÇÉê=~åÇÉêÉ=_ê®óëó=Éå=dÉåÇêÉ~ì=EOMMRÄFI=`çêÇÉ~ì=Éí=~äK=EOMMOF=Éå=dÉåÇêÉ~ì=

Éå=mçíîáå=EOMMRFK=

=

léäçëëáåÖëãÉíÜçÇÉå=âìååÉå=ççâ=çéÖÉÇÉÉäÇ=ïçêÇÉå=îçäÖÉåë=ÜÉí=ëí~íáëÅÜÉ=çÑ=Çóå~ãáëÅÜÉ=

â~ê~âíÉê=î~å=ÜÉí=éêçÄäÉÉãK=lçâ=â~å=ÉÉå=çåÇÉêëÅÜÉáÇ=ÖÉã~~âí=ïçêÇÉå=îçäÖÉåë=ÇÉ=ÖêççííÉ=

î~å=ÇÉ= îäççíI= å~ãÉäáàâ=çÑ= ÇÉòÉ= ìáí= ëäÉÅÜíë= ¨¨å=îê~ÅÜíï~ÖÉå=çÑ= ìáí=ãÉÉêÇÉêÉ=îçÉêíìáÖÉå=

ÄÉëí~~íK=bÉå=çéÇÉäáåÖ=â~å=ççâ=ÖÉã~~âí=ïçêÇÉå=çé=Ä~ëáë=î~å=ÇÉ=~~åJ=çÑ=~ÑïÉòáÖÜÉáÇ=î~å=

ÉñéäáÅáÉíÉ=íáàÇëîÉåëíÉêëK==Ep~îÉäëÄÉêÖÜ=Éå=pçäI=NVVRF=

=
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eççÑÇëíìâ=PW oáííÉåéä~ååáåÖ=ãÉí=çéÜ~äáåÖ=Éå=äÉîÉêáåÖ=
=

PKN=fåäÉáÇáåÖ=

=

wç~äë=áå=ÜÉí=îçêáÖÉ=ÜççÑÇëíìâ=~ä=îÉêãÉäÇ=ïÉêÇI=áë=ÜÉí=ÚîÉÜáÅäÉ=êçìíáåÖ=éêçÄäÉã=ïáíÜ=éáÅâìéë=

~åÇ=ÇÉäáîÉêáÉëÛI=~ÑÖÉâçêí=sommaI=çÑ=ÜÉí=êçåÇêáíéä~ååáåÖëéêçÄäÉÉã=ãÉí=çéÜ~äáåÖ=Éå=äÉîÉêáåÖ=

ÉÉå=ìáíÄêÉáÇáåÖ=çé=ÜÉí= âä~ëëáÉâÉ= êçåÇêáíéä~ååáåÖëéêçÄäÉÉã=ï~~êÄáà=ÇÉ= îçÉêíìáÖÉå=ìáí=ÇÉ=

îäççí= åáÉí= ÉåâÉä= ÖçÉÇÉêÉå= ~ÑäÉîÉêÉå= Äáà= âä~åíÉåI=ã~~ê= ï~~êÄáà= òÉ= ççâ= ÖçÉÇÉêÉå= âìååÉå=

çéÜ~äÉå= çé= âä~åíÉåäçÅ~íáÉëK= hä~åíÉå= âìååÉå= òçïÉä= ÖçÉÇÉêÉå= çåíî~åÖÉå= ~äë= îÉêòÉåÇÉåK=

bÉå= âä~åí= îê~~Öí= çÑïÉä= çã= ÉÉå= äÉîÉêáåÖI= çÑïÉä= çã= ÉÉå= çéÜ~äáåÖI= çÑïÉä= çã= ÄÉáÇÉK= aÉ=

çéÜ~äáåÖ= Éå= ÇÉ= äÉîÉêáåÖ= Äáà= ÉÉå= âä~åí= âìååÉå= ççâ= ÖÉÇìêÉåÇÉ= ¨¨å= ÄÉòçÉâ= ÖÉÄÉìêÉåI=

ÄáàîççêÄÉÉäÇ=ÜÉí=~ÑòÉííÉå=î~å=ÉÉå=~~åí~ä=îçääÉ=Ö~ëÑäÉëëÉå=çé=ÇÉ=ÄÉÇêáàÑëíÉêêÉáåÉå=î~å=ÇÉ=

âä~åíI=íÉêïáàä=äÉÖÉ=Ö~ëÑäÉëëÉå=íÉêìÖ=ãÉÉ=ïçêÇÉå=ÖÉåçãÉåK=dÉïççåäáàâ=ïçêÇí=îÉêçåÇÉêëíÉäÇ=

Ç~í= ÇÉ= ÖçÉÇÉêÉå= çé= ÇÉ= âä~åíÉåäçÅ~íáÉë= åáÉí= êÉÅÜíëíêÉÉâë= Äáà= ÉÉå= ~åÇÉêÉ= âä~åí= ~ÑÖÉòÉí=

âìååÉå= ïçêÇÉåK= ^ääÉ= ÖçÉÇÉêÉå= òáàå= ãÉí= ~åÇÉêÉ= ïççêÇÉå= ~ÑâçãëíáÖ= î~å= ÜÉí= ÇÉéçí= çÑ=

ïçêÇÉå= å~~ê= ÜÉí= ÇÉéçí= ÖÉÄê~ÅÜíK= bÉå= ~åÇÉêÉ= îÉÉä= îççêâçãÉåÇÉ= îÉêçåÇÉêëíÉääáåÖ= Äáà= Çáí=

íóéÉ= î~å= éêçÄäÉãÉåI= ÄÉëí~~í= Éêáå= Ç~í= ÜÉí= ~~åí~ä= îçÉêíìáÖÉå= áå= ÇÉ= îäççí= åáÉí= îççê~Ñ=

î~ëíäáÖíK==Ek~Öó=Éå=p~äÜáI=OMMRF=

=

bÉå=îÉÉä=áå=ÇÉ= äáíÉê~íììê=îççêâçãÉåÇÉ=î~êá~åí=î~å=ÜÉí=somma=áë=ÜÉí= ÚéáÅâìé=~åÇ=ÇÉäáîÉêó=

éêçÄäÉãÛ= çÑ= mamK= _áà= Çáí= éêçÄäÉÉã= ëéÉÅáÑáÅÉÉêí= ÉäâÉ= âä~åí= áå= òáàå= íê~åëéçêíîÉêòçÉâ= ¨¨å=

ççêëéêçåÖ= Éå= ¨¨å= ÄÉëíÉããáåÖ= îççê= ÇÉ= ä~ÇáåÖ= ÇáÉ= îÉêîçÉêÇ= ãçÉí= ïçêÇÉåK= bäâ=

íê~åëéçêíîÉêòçÉâ=ÜÉÉÑí=Çìë=¨¨å=çéÜ~äáåÖëéìåí=Éå=¨¨å=äÉîÉêáåÖëéìåíK=bÉå=êáííÉåéä~å=ãçÉí=

ïçêÇÉå= çéÖÉëíÉäÇ= òçÇ~í= ~~å= ~ääÉ= íê~åëéçêíîÉêòçÉâÉå= îçäÇ~~å= ïçêÇíI= ï~~êÄáà= ÇÉ=

ççêëéêçåÖäçÅ~íáÉ= î~å= ÜÉí= íê~åëéçêíîÉêòçÉâ= ÄÉòçÅÜí= ãçÉí= ïçêÇÉå= îççê~äÉÉê= ÇÉ= Éê~~å=

îÉêÄçåÇÉå=ÄÉëíÉããáåÖëäçÅ~íáÉ=ÄÉòçÅÜí=â~å=ïçêÇÉåK=eÉí=mam=áë=Çìë=ÉÉå=ëççêí=îÉÉäîçìÇáÖ=

Ü~åÇÉäëêÉáòáÖÉêëéêçÄäÉÉã= ãÉí= éêÉÅÉÇÉåíáÉêÉä~íáÉëK= aÉ= Éñíê~= ÄÉéÉêâáåÖ= Ç~í= ÇÉ=

ççêëéêçåÖäçÅ~íáÉ=î~å=ÉÉå=íê~åëéçêíîÉêòçÉâ=ÄÉòçÅÜí=ãçÉí=ïçêÇÉå=îççê=ÇÉ=çîÉêÉÉåâçãëíáÖÉ=
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ÄÉëíÉããáåÖëäçÅ~íáÉ=ïçêÇí= áããÉêë=íçÉÖÉîçÉÖÇK==Eoìä~åÇ=Éå=oçÇáåI=NVVTX=p~îÉäëÄÉêÖÜ=Éå=

pçäI=NVVRF=

=

=

PKO=aêáÉ= ãçÇÉääÉå= îççê= ÜÉí= êçåÇêáíéä~ååáåÖëéêçÄäÉÉã= ãÉí= çéÜ~äáåÖ= Éå=

äÉîÉêáåÖ=

PKOKN=iÉîÉêáåÖ=ÉÉêëíI=çéÜ~äáåÖ=Ç~~êå~=çÑ=ÚÇÉäáîÉêóJÑáêëíI=éáÅâìéJëÉÅçåÇÛ=

=

bÉå= ÉÉêëíÉ= ãçÇÉä= ïçêÇí= ÜÉí= ÚÇÉäáîÉêóJÑáêëíI= éáÅâìéJëÉÅçåÇÛ= somma= ÖÉåçÉãÇK= eÉí= ãçÇÉä=

ã~~âí=ÇÉ=îÉêçåÇÉêëíÉääáåÖ=Ç~í=âä~åíÉå=çéÖÉÇÉÉäÇ=âìååÉå=ïçêÇÉå=áå= ÚäáåÉÜ~ìäëÛ=çÑ=âä~åíÉå=

ÇáÉ=ÖçÉÇÉêÉå=ïÉåëÉå=íÉ=çåíî~åÖÉå=Éå= ÚÄ~ÅâÜ~ìäëÛI=å~ãÉäáàâ=âä~åíÉå=ÇáÉ=ÖçÉÇÉêÉå=ïáääÉå=

îÉêòÉåÇÉåK=wç~äë=áå=ÇÉ=áåäÉáÇáåÖ=êÉÉÇë=ïÉêÇ=~~åÖÉÜ~~äÇI=ïçêÇí=ÜáÉêÄáà=~~åÖÉåçãÉå=Ç~í=ÇÉ=

îäççí=ëäÉÅÜíë=çéÜ~äáåÖÉå=â~å=ìáíîçÉêÉå=å~Ç~í=~ääÉ=äÉîÉêáåÖÉå=ÖÉÄÉìêÇ=òáàåK=bÉå=ãçÖÉäáàâÉ=

êÉÇÉå=ÜáÉêîççê=ÄÉëí~~í=ìáí=ÜÉí=ÑÉáí=Ç~í=ÜÉí=îêáà=ãçÉáäáàâ=â~å=òáàå=çã=ÇÉ=çéÖÉÜ~~äÇÉ=Éå=ÇÉ=

íÉ= äÉîÉêÉå= ÖçÉÇÉêÉå= íÉ= ÜÉêëÅÜáââÉå= çé= ÇÉ= îê~ÅÜíï~ÖÉåK= lçâ= ïçêÇí= ÜÉí= éêçÄäÉÉã=

îÉêÖÉã~ââÉäáàâí=Çççê=ÇÉòÉ=îÉêçåÇÉêëíÉääáåÖI=~~åÖÉòáÉå=ÖÉÉå=çéÜ~äáåÖÉå=~~åî~~êÇ=ïçêÇÉå=

îççêÇ~í= ~ääÉ= äÉîÉêáåÖÉå=ÖÉÇ~~å= òáàåI= ÄÉëí~~í= Éê= ÖÉÉå= êáëáÅç= Ç~í= ÜÉí= îçÉêíìáÖ= ÄçîÉå= òáàå=

Å~é~ÅáíÉáí=ÖÉä~ÇÉå=ïçêÇí=íáàÇÉåë=ÇÉ=êçìíÉK==Ek~Öó=Éå=p~äÜáI=OMMRF=

=

aáí= ëççêí= éêçÄäÉÉã= ïÉêÇ= ççêëéêçåâÉäáàâ= ÄÉëíìÇÉÉêÇ= áå= ÇÉ= ÅçåíÉñí= î~å= äÉîÉêáåÖÉå= ~~å=

âêìáÇÉåáÉêëïáåâÉäëK=dêççíÜ~åÇÉä~~êë=ïáäÇÉå=Üìå=âçëíÉå=îÉêä~ÖÉå=Çççê=ÇÉ=îçÉêíìáÖÉåI=ÇáÉ=

ÇÉ= Üìå= íçÉÖÉïÉòÉå= äÉîÉêáåÖÉå= êÉÉÇë= Ü~ÇÇÉå= ìáíÖÉîçÉêÇI= ä~åÖë= ÉÉåI= ÖÉïççåäáàâ= âäÉáåI=

~~åí~ä=äÉîÉê~åÅáÉêë=íÉ=ä~íÉå=êáàÇÉå=çã=Ç~~ê=ÖçÉÇÉêÉå=çé=íÉ=Ü~äÉåK==EaÉíÜäçÑÑI=OMMNF=

=

PKOKO=dÉãÉåÖÇÉ=çéÜ~äáåÖÉå=Éå=äÉîÉêáåÖÉå=çÑ=ÚãáñÉÇ=éáÅâìéë=~åÇ=ÇÉäáîÉêáÉëÛ=

=

bÉå= somma= ï~~êÄáà= ÚäáåÉÜ~ìäëÛ= Éå= ÚÄ~ÅâÜ~ìäëÛ= áå= ïáääÉâÉìêáÖÉ= îçäÖçêÇÉ= îççêâçãÉåI= ïçêÇí=

ÉÉå=ÖÉãÉåÖÇ=somma=ÖÉåçÉãÇK=eáÉêÄáà=ïçêÇí=åçÖ=~äíáàÇ=îÉêçåÇÉêëíÉäÇ=Ç~í=ÉÉå=âä~åí=ÉåâÉä=
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çéÜ~äáåÖ=çÑ=äÉîÉêáåÖ=ïÉåëí=Éå=ÖÉÉå=ÄÉÜçÉÑíÉ=ÜÉÉÑí=~~å=ÇÉòÉ=íïÉÉ=ÇáÉåëíÉå=ë~ãÉåK=aÉòÉ=

Å~íÉÖçêáÉ= éäìë= ÇÉ= Å~íÉÖçêáÉ= ÚÇÉäáîÉêóJÑáêëíI= éáÅâìéJëÉÅçåÇÛ= ïçêÇÉå= ë~ãÉå= ççâ= ïÉä= ÚîÉÜáÅäÉ=

êçìíáåÖ= éêçÄäÉãë=ïáíÜ= Ä~ÅâÜ~ìäáåÖÛ= çÑ= som_Ûë= ÖÉåçÉãÇK=eÉí= som_=Ü~åÇÉäí= Çìë= çîÉê= ÜÉíI=

ãÉí= ÄÉÜìäé= î~å= ÉÉå= îäççí= îê~ÅÜíï~ÖÉåëI= äÉîÉêÉå= î~å= ~ÑÖÉïÉêâíÉ= ÖçÉÇÉêÉå= î~åìáí= ÉÉå=

ÇÉéçí=~~å=ÉÉå=~~åí~ä=äÉîÉêáåÖëéìåíÉå=Éå=ÜÉí=çééáââÉå=î~å=íÉêìÖ=íÉ=åÉãÉå=ÖçÉÇÉêÉåI=ÇáÉ=

å~~ê=ÜÉí=ÇÉéçí=ïçêÇÉå=ÖÉÄê~ÅÜíK=iÉîÉêáåÖëéìåíÉå=î~ääÉå=ÜáÉêÄáà=åççáí=ë~ãÉå=ãÉí=äçÅ~íáÉë=

ï~~ê=ÖçÉÇÉêÉå=çéÖÉÜ~~äÇ=ãçÉíÉå=ïçêÇÉåK==Ek~Öó=Éå=p~äÜáI=OMMRX=jáíê~I=OMMRF=

=

PKOKP=dÉäáàâíáàÇáÖÉ= çéÜ~äáåÖÉå= Éå= äÉîÉêáåÖÉå= çÑ= Úëáãìäí~åÉçìë= éáÅâìéë= ~åÇ=

ÇÉäáîÉêáÉëÛ=

=

bÉå=somma=ãÉí=ÖÉäáàâíáàÇáÖÉ=çéÜ~äáåÖ=Éå= äÉîÉêáåÖ=ïçêÇí=ççâ=ïÉä= ÚîÉÜáÅäÉ= êçìíáåÖ=éêçÄäÉã=

ïáíÜ= ëáãìäí~åÉçìë= ÇÉäáîÉêó= ~åÇ= éáÅâJìéÛ= EsompamF= çÑ= ÜÉí= ÚîÉÜáÅäÉ= êçìíáåÖ= éêçÄäÉã= ïáíÜ=

ëáãìäí~åÉçìë=éáÅâJìé=~åÇ=ÇÉäáîÉêóÛ=Esom|pmaF=ÖÉåçÉãÇK=aáí=ëççêí=éêçÄäÉÉã=ïÉêÇ=Çççê=jáå=

ENVUVI=ÖÉÅáíÉÉêÇ=Çççê=k~Öó=Éå=p~äÜáI=OMMRF=áå=ÇÉ=äáíÉê~íììê=ÖÉ≥åíêçÇìÅÉÉêÇK=_áà=ÉÉå=somma=

ãÉí= ÖÉäáàâíáàÇáÖÉ= çéÜ~äáåÖ= Éå= äÉîÉêáåÖ= âìååÉå= âä~åíÉå= òçïÉä= ÖçÉÇÉêÉå= îÉêëÅÜÉéÉå= ~äë=

ÖçÉÇÉêÉå=çåíî~åÖÉåK=aáí=ëççêí=éêçÄäÉÉã=â~å=ÄáååÉå=ÜÉíòÉäÑÇÉ=â~ÇÉê=çéÖÉäçëí=ïçêÇÉå=~äë=

ÉÉå= ÖÉãÉåÖÇ= sommaK= bÉå= ÖÉãÉåÖÇ= somma= â~å= áããÉêë= ÄÉëÅÜçìïÇ= ïçêÇÉå= ~äë= ÉÉå=

éêçÄäÉÉã=ãÉí=ÖÉäáàâíáàÇáÖÉ=çéÜ~äáåÖ=Éå=äÉîÉêáåÖ=ï~~êÄáà=Äáà=ÉäâÉ=âä~åí=çÑïÉä=ÇÉ=îê~~Ö=å~~ê=

äÉîÉêáåÖ=î~å=ÖçÉÇÉêÉå=åìä= áë=çÑ=ÇÉ=îê~~Ö=å~~ê=çéÜ~äáåÖ=î~å=ÖçÉÇÉêÉå=åìä= áëK=^åÇÉêòáàÇë=

âìååÉå= ÇÉ= âä~åíÉå= áå= ÉÉå= ëóëíÉÉã= ãÉí= ÖÉäáàâíáàÇáÖÉ= çéÜ~äáåÖ= Éå= äÉîÉêáåÖ= çéÖÉëéäáíëí=

ïçêÇÉå= áå= ÉåíáíÉáíÉå=ÇáÉ= ÉåâÉä= çéÜ~äáåÖ= çÑ= äÉîÉêáåÖ=ïÉåëÉåK= = EaÉíÜäçÑÑI= OMMNX= k~Öó= Éå=

p~äÜáI=OMMRX=q~åÖ=jçåí~å¨=Éå=aá¨ÖìÉò=d~äî©çI=OMMSF=

=

=
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PKP=^åÇÉêÉ= çéÇÉäáåÖÉå= î~å= êçåÇêáíéä~ååáåÖëéêçÄäÉãÉå= ãÉí= çéÜ~äáåÖ= Éå=

äÉîÉêáåÖ=

=

aÉ= îççêÖ~~åÇÉ= ãçÇÉääÉå= âìååÉå= ÖÉòáÉå= ïçêÇÉå= ~äë= ¨¨å= ïáàòÉ= çã= ÇÉ= îÉêò~ãÉäáåÖ=

êçåÇêáíéä~ååáåÖëéêçÄäÉãÉå=ãÉí=çéÜ~äáåÖ=Éå= äÉîÉêáåÖ=çé=íÉ=ÇÉäÉåK=få=ÇÉ=äáíÉê~íììê=ïçêÇí=

íÉîÉåë=ÉÉå=çåÇÉêëÅÜÉáÇ=ÖÉã~~âí=íìëëÉå=ÚëáåÖäÉJÇÉéçíÛ=Éå=ÚãìäíáJÇÉéçíÛ=sommaÛëK=_áà=ÚëáåÖäÉJ

ÇÉéçíÛ= éêçÄäÉãÉå= ïçêÇí= ëäÉÅÜíë= ãÉí= ¨¨å= ÇÉéçí= ÖÉïÉêâíI= ï~~ê= ~ääÉ= íÉ= äÉîÉêÉå= ÖçÉÇÉêÉå=

îÉêíêÉââÉå= Éå= ~ääÉ= çéÖÉÜ~~äÇÉ=ÖçÉÇÉêÉå= ~ÑÖÉòÉí=ïçêÇÉåK= få=ÜÉí= íïÉÉÇÉ=ÖÉî~äI= å~ãÉäáàâ=

ÚãìäíáJÇÉéçíÛ= éêçÄäÉãÉåI= ÜÉÉÑí= ÜÉí= ÄÉÇêáàÑ= ãÉÉêÇÉêÉ= ÇÉéçíë= íÉê= ÄÉëÅÜáââáåÖK= bÉå= ÇÉêÇÉ=

çéÇÉäáåÖ=áå=ÇÉ=äáíÉê~íììê=ïçêÇí=ÖÉã~~âí=íìëëÉå=éêçÄäÉãÉå=ãÉí=¨¨å=çÑ=ãÉí=ãÉÉê=Ç~å=¨¨å=

îê~ÅÜíï~ÖÉåë=áå=ÇÉ=îäççíI=ãÉí=~åÇÉêÉ=ïççêÇÉå=ÉÉå=çåÇÉêëÅÜÉáÇ=íìëëÉå= ÚëáåÖäÉJîÉÜáÅäÉÛ=Éå=

ÚãìäíáJîÉÜáÅäÉÛ=éêçÄäÉãÉåK=bÉå=îáÉêÇÉ=çåÇÉêëÅÜÉáÇ=áå=ÇÉ=äáíÉê~íììê=ÄÉíêÉÑí=ÜÉí=çåÇÉêëÅÜÉáÇ=

íìëëÉå= ëí~íáëÅÜÉ= Éå= Çóå~ãáëÅÜÉ= éêçÄäÉãÉåK= _áà= ëí~íáëÅÜÉ= éêçÄäÉãÉå= òáàå= ~ääÉ=

íê~åëéçêíîÉêòçÉâÉå= îççê= ÉÉå= ÄÉé~~äÇÉ= éÉêáçÇÉå= ÖÉâÉåÇ= çé= ÜÉí= ãçãÉåí= Ç~í= ÇÉ=

êáííÉåéä~ååáåÖ= îççê= ÇáÉ= éÉêáçÇÉ= çéÖÉëíÉäÇ= ïçêÇíK= få= ÜÉí= Çóå~ãáëÅÜÉ= ÖÉî~ä= âçãÉå= åçÖ=

íê~åëéçêíîÉêòçÉâÉå= ÄáååÉå= íÉêïáàä= ÇÉ= îäççí= êÉÉÇë= ÄÉòáÖ= áë= ãÉí= ÇÉ= ìáíîçÉêáåÖ= î~å= ÉÉå=

ÄÉé~~äÇ= êáííÉåéä~åK= aÉòÉ= íê~åëéçêíîÉêòçÉâÉå= ãçÉíÉå= áå= ÜÉí= ÄÉëí~~åÇÉ= êáííÉåéä~å=

áåÖÉîçÉÖÇ= ïçêÇÉåK= bÉå= îáàÑÇÉ= Éå= ä~~íëíÉ= çåÇÉêëÅÜÉáÇ= ïçêÇí= ÖÉã~~âí= çé= Ä~ëáë= î~å= ÜÉí=

ÇÉíÉêãáåáëíáëÅÜÉ=çÑ=ëíçÅÜ~ëíáëÅÜÉ=â~ê~âíÉê=î~å=ÇÉ=îê~~Ö=áå=ÜÉí=éêçÄäÉÉãK==Ep~îÉäëÄÉêÖÜ=Éå=

pçäI=NVVRF=

=

=

PKQ=táëâìåÇáÖÉ= ÑçêãìäÉêáåÖ= î~å= ÉÉå= ~äÖÉãÉÉå= ãçÇÉä= îççê=

êáííÉåéä~ååáåÖëéêçÄäÉãÉå=ãÉí=ÖÉÅçãÄáåÉÉêÇÉ=çéÜ~äáåÖ=Éå=äÉîÉêáåÖ=

=

kì=ÇÉ=îÉêëÅÜáääÉåÇÉ=çéÇÉäáåÖÉå=î~å= ÚîÉÜáÅäÉ= êçìíáåÖ=éêçÄäÉãë=ïáíÜ=éáÅâìéë=~åÇ=ÇÉäáîÉêáÉëÛ=

îÉêãÉäÇ=ïÉêÇÉåI=â~å=ÉÉå=~äÖÉãÉÉå=ïáëâìåÇáÖ=ãçÇÉä=îççê=ÉÉå=somma=Ep~îÉäëÄÉêÖÜ=Éå=pçäI=

NVVRF= ÄÉëéêçâÉå=ïçêÇÉåK= lã=ÜÉí=ãçÇÉä= çé= íÉ= ëíÉääÉåI=ïçêÇí= ÖÉÄêìáâ= ÖÉã~~âí= î~å= ÉÉå=

~~åí~ä=ëóãÄçäÉå=Éå=î~êá~ÄÉäÉå=ÇáÉ=áå=ÇÉ=îçäÖÉåÇÉ=í~ÄÉääÉå=îÉêâä~~êÇ=ïçêÇÉåK=
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=

q~ÄÉä=NW=dÉÄêìáâíÉ=ëóãÄçäÉå=Éå=ÇÉÑáåáíáÉë=áå=ÜÉí=ïáëâìåÇáÖ=ãçÇÉä=î~å=ÜÉí=somma=

ñ= bÉå=êáííÉåéä~å=

ÑEñF= aÉ=éêáàë=î~å=êáííÉåéä~å=ñ=îçäÖÉåë=ÉÉå=ÄÉé~~äÇÉ=ÇçÉäÑìåÅíáÉ=Ñ=

N = sÉêò~ãÉäáåÖ=íê~åëéçêíîÉêòçÉâÉå=

Ni ∈ = fåÇÉñ=îççê=N=ÄÉé~~äÇ=íê~åëéçêíîÉêòçÉâ=

ℵ= sÉêò~ãÉäáåÖ=å~íììêäáàâÉ=ÖÉí~ääÉå=

( )ℵ∈iq = dêççííÉ=î~å=ÇÉ=íÉ=îÉêîçÉêÉå=ä~ÇáåÖ=î~å=íê~åëéçêíîÉêòçÉâ= i =

+

iN = sÉêò~ãÉäáåÖ=ççêëéêçåÖäçÅ~íáÉë=î~å=íê~åëéçêíîÉêòçÉâ= i =

−
iN = sÉêò~ãÉäáåÖ=ÄÉëíÉããáåÖëäçÅ~íáÉë=î~å=íê~åëéçêíîÉêòçÉâ= i =

∑ ∑
+ −∈ ∈

−==
i iNj Nj
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çã=ÜÉí=mamqt=çé=íÉ=äçëëÉåK==

=

PKRKPKN==bÉå=ÚêÉ~ÅíáîÉ=í~Äì=ëÉ~êÅÜÛ=~äÖçêáíãÉ=îççê=ÜÉí=mamqt=Ek~åêó=Éå=_~êåÉëI=OMMMF==
=
k~åêó=Éå=_~êåÉë=EOMMMF=ÄÉÜ~åÇÉäÉå=ÉÉå=ÚéáÅâìé=~åÇ=ÇÉäáîÉêóÛ=éêçÄäÉÉã=ãÉí=ÉÉå=ÜçãçÖÉåÉ=

îäççí= Éå= ¨¨å= ÇÉéçíK= bäâ= íê~åëéçêíîÉêòçÉâ= ÄÉëí~~í= ìáí= ÉÉå= çéÜ~äáåÖ= çé= ÉÉå= ÄÉé~~äÇÉ=

äçÅ~íáÉI=ï~~êå~=ÇÉ=çéÖÉÜ~~äÇÉ=ä~ÇáåÖ=çé=ÉÉå=ÖÉâçééÉäÇÉ=ÄÉëíÉããáåÖ=ïçêÇí=ÖÉäÉîÉêÇK=aÉ=

ÄÉÇáÉåáåÖ=çé=ÄÉáÇÉ= äçÅ~íáÉë=ÇáÉåí= áå= ÇÉ= êÉëéÉÅíáÉîÉäáàâÉ= íáàÇëîÉåëíÉêë= íÉ= î~ääÉåK=lé=ÉäâÉ=

äçÅ~íáÉ= ïçêÇÉå= ä~~ÇíáàÇÉå= çéÖÉäçéÉåK= aÉ= çéÜ~äáåÖ= ãçÉí= ëíÉÉÇë= îµµê= ÇÉ= ÖÉâçééÉäÇÉ=

äÉîÉêáåÖ=ÖÉÄÉìêÉå=EéêÉÅÉÇÉåíáÉêÉä~íáÉëF=Éå=ÇÉ=ÖÉâçééÉäÇÉ=äçÅ~íáÉë=ãçÉíÉå=Çççê=ÜÉíòÉäÑÇÉ=

îçÉêíìáÖ=ÄÉÇáÉåÇ=ïçêÇÉå=EÚÅçìéäáåÖ=Åçåëíê~áåíëÛFK=

=

hä~ëëáÉâÉ= Úí~Äì=ëÉ~êÅÜÛ=~äÖçêáíãÉå=òáàå=ÖÉÄ~ëÉÉêÇ=çé=ÜÉí=ìáíîçÉêÉå=î~å=ÉÉå= ÚäçÅ~ä=ëÉ~êÅÜÛK=

mÉê= áíÉê~íáÉ= ïçêÇíI= îÉêíêÉââÉåÇÉ= î~åìáí= ÇÉ= ÜìáÇáÖÉ= çéäçëëáåÖI= ÖÉòçÅÜí= å~~ê= ÇÉ= ÄÉëíÉ=

åáÉìïÉ=çéäçëëáåÖ=áå=ÇÉ=çãÖÉîáåÖ=î~å=ÇÉòÉ=ÜìáÇáÖÉ=çéäçëëáåÖK=aÉ=ÇçÉäÑìåÅíáÉï~~êÇÉ=î~å=

ÇÉòÉ=åáÉìïÉ=çéäçëëáåÖ=â~å=îÉêëäÉÅÜíÉêÇ=òáàå=íÉå=çéòáÅÜíÉ=î~å=ÇÉ=ÇçÉäÑìåÅíáÉï~~êÇÉ=î~å=ÇÉ=

ÜìáÇáÖÉ=çéäçëëáåÖI=ï~~êÇççê=ÉÉå=ãÉÅÜ~åáëãÉ=áåÖÉîçÉêÇ=ãçÉí=ïçêÇÉå=çã=íÉ=îÉêãáàÇÉå=Ç~í=

ÉÉå= îáÅáÉìòÉ= ÅáêâÉä= çåíëí~~íK= aáí= ãÉÅÜ~åáëãÉ= ÄÉëí~~í= ìáí= ÜÉí= í~ÄçÉ= îÉêâä~êÉå= î~å= ~ääÉ=

çéäçëëáåÖÉå=ÇáÉ=ÉÉå=ÄÉé~~äÇÉ=ÉáÖÉåëÅÜ~é=î~å=ÇÉ=ÜìáÇáÖÉ=çéäçëëáåÖ=ÄÉòáííÉå=îççê=ÇÉ=Çììê=

î~å=ÉÉå=îççê~Ñ=ÄÉé~~äÇ=~~åí~ä=áíÉê~íáÉëI=ï~~êÇççê=ÇÉòÉ=çéäçëëáåÖÉå=ÖÉÇìêÉåÇÉ=Çáí=~~åí~ä=

áíÉê~íáÉë=åáÉí=ÖÉëÉäÉÅíÉÉêÇ=âìååÉå=ïçêÇÉåK==E`çêÇÉ~ì=Éí=~äKI=OMMOX=däçîÉê=Éí=~äKI=NVVPF 

=

ÚoÉ~ÅíáîÉ=í~Äì=ëÉ~êÅÜÛ=ïÉêÇ=çåíïáââÉäÇ=Çççê=_~ííáíá=Éå=qÉÅÅÜáçääá=ENVVQFK=_áà=ÚêÉ~ÅíáîÉ=í~Äì=

ëÉ~êÅÜÛ=ëí~~í=ÜÉí=~äÖçêáíãÉ=íçÉ=Ç~í=ÇÉ=òçÉâé~ê~ãÉíÉêë=~ìíçã~íáëÅÜ=~~åÖÉé~ëí=ïçêÇÉå=çé=

Ä~ëáë=î~å=ÇÉ=íçÉëí~åÇ=Éå=ÇÉ=âï~äáíÉáí=î~å=ÜÉí=êÉÉÇë=ìáíÖÉîçÉêÇÉ=ÇÉÉä=î~å=ÇÉ=òçÉâíçÅÜíK=

aÉ=ï~~êÇÉå=î~å=ÇÉ=òçÉâé~ê~ãÉíÉêë=òáàå=Çìë=åáÉí=ä~åÖÉê=Åçåëí~åíÉå=çÑ=ÉäÉãÉåíÉå=ìáí=ÉÉå=

ÄÉéÉêâíÉ=îÉêò~ãÉäáåÖ=î~å=ãçÖÉäáàâÉ=é~ê~ãÉíÉêï~~êÇÉåK=_çîÉåÇáÉå=ÄáÉÇí=ÜÉí=ÚêÉ~ÅíáîÉ=í~Äì=

ëÉ~êÅÜÛ=~äÖçêáíãÉ=ãÉÉê=ãçÖÉäáàâÜÉÇÉå=çã=ìáí=îáÅáÉìòÉ=ÅáêâÉäë=íÉ=çåíëå~ééÉåI=ÄáàîççêÄÉÉäÇ=

ÇççêÇ~í= ÜÉí= ~~åí~ä= áíÉê~íáÉëI= ÖÉÇìêÉåÇÉ= ÇÉïÉäâÉ= ÄÉé~~äÇÉ= çéäçëëáåÖÉå= í~ÄçÉ= òáàåI=

~~åÖÉé~ëí=â~å=ïçêÇÉå=~~å=ÇÉ=ëáíì~íáÉK==Ek~åêó=Éå=_~êåÉëI=OMMMF=
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=

lã= ÉÉå= áåáíáØäÉ= çéäçëëáåÖ= íÉ= ÄÉé~äÉå= ~äë= ëí~êíéìåí= îççê= ÜÉí= ÚêÉ~ÅíáîÉ= í~Äì= ëÉ~êÅÜÛ=

~äÖçêáíãÉI=ïçêÇí=Çççê=k~åêó=Éå=_~êåÉë=EOMMMF=ÉÉå=ÉÉåîçìÇáÖ= áåîçÉÖ~äÖçêáíãÉ=ÖÉÄêìáâíK=

aáí= áåîçÉÖ~äÖçêáíãÉ= éêçÄÉÉêí= ÉÉå= ÚéêÉÇÉÅÉëëçêJëìÅÅÉëëçêÛ= EÚéêÉÇÉÅÉëëçêÛ= ëí~~í= îççê= ÇÉ=

çéÜ~äáåÖI=ÚëìÅÅÉëëçêÛ=îççê=ÇÉ=äÉîÉêáåÖF=é~~êI=~ÑÖÉâçêí=mJp=é~~êI=íçÉ=íÉ=îçÉÖÉå=~~å=ÇÉ=êçìíÉ=

î~å=ÇÉ=ÉÉêëíÉ=îê~ÅÜíï~ÖÉåK=^äë=ãÉÉêÇÉêÉ=íçÉä~~íÄ~êÉ=é~êÉå=íçÉÖÉîçÉÖÇ=âìååÉå=ïçêÇÉåI=

ïçêÇí= ÜÉí= é~~ê= ÖÉâçòÉå= Ç~í= ÇÉ= âäÉáåëíÉ= îÉêÜçÖáåÖ= î~å= ÇÉ= íçí~äÉ= êÉáëÇììê= î~å= ÇÉ=

ÖÉÇÉÉäíÉäáàâÉ=çéäçëëáåÖ=îÉêççêò~~âíK=a~~êå~=ïçêÇí=ÖÉíê~ÅÜí=çã=çé=ÉÉå=íçÉä~~íÄ~êÉ=ã~åáÉê=

ÇÉ= êÉëí= î~å= mJp= é~êÉå= ~~å= ÇÉ= îê~ÅÜíï~ÖÉå= íçÉ= íÉ= îçÉÖÉåK= t~ååÉÉê= ÖÉÉå= îÉêÇÉêÉ=

íçÉîçÉÖáåÖÉå= ~~å=ÇÉ= êçìíÉ=î~å=ÇÉ=ÉÉêëíÉ=îê~ÅÜíï~ÖÉå=ãçÖÉäáàâ= òáàåI=ïçêÇí= ÉÉå=åáÉìïÉ=

îê~ÅÜíï~ÖÉåêçìíÉ= ÖÉÅêÉØÉêÇK= aÉòÉ= éêçÅÉÇìêÉ= äççéí= îÉêÇÉê= íçí= ~ääÉ= é~êÉå= ~~å= ÉÉå= êçìíÉ=

òáàå=íçÉÖÉîçÉÖÇK==

=

k~Ç~í= ÇÉ= áåáíáØäÉ= çéäçëëáåÖ= ÖÉîçåÇÉå= áëI= ïçêÇÉå= ~ÅÜíÉêÉÉåîçäÖÉåë= ÇêáÉ= òçÉâãÉíÜçÇÉë=

îççê=ÇÉ=îÉêÄÉíÉêáåÖ=î~å=ÇÉ=çéäçëëáåÖ=ÖÉÄêìáâíW= ÚëáåÖäÉ=é~áêÉÇ= áåëÉêíáçåÛ=çÑ=pmfI= Úëï~ééáåÖ=

é~áêë=ÄÉíïÉÉå=êçìíÉëÛ=çÑ=p_o=Éå=ÚïáíÜáå=êçìíÉ=áåëÉêíáçåÛ=çÑ=tofK=

=

aÉ= ÉÉêëíÉ= òçÉâãÉíÜçÇÉI= pmfI= îÉêéä~~íëí= mJp= é~êÉå= î~å= Üìå= ÜìáÇáÖÉ= éä~~íë= áå= ÉÉå=

îê~ÅÜíï~ÖÉåêçìíÉ= å~~ê= ÉÉå= ~åÇÉêÉ= îê~ÅÜíï~ÖÉåêçìíÉ= ìáí= ÇÉ= îççêäçéáÖÉ= çéäçëëáåÖK= sççê=

ÉäâÉ= çéÜ~äáåÖ= áå= ÇÉ= ÜìáÇáÖÉ= çéäçëëáåÖ= ïçêÇí= ÖÉéêçÄÉÉêÇ= ÇÉòÉ= çéÜ~äáåÖ= ~~å= ÉÉå= ~åÇÉêÉ=

îê~ÅÜíï~ÖÉåêçìíÉ=Ç~å=ÇÉ=ÜìáÇáÖÉ= íçÉ=íÉ=îçÉÖÉåK=eáÉêÄáà=ãçÉí=å~=ÜÉí= íçÉîçÉÖÉå=î~å=ÇÉ=

çéÜ~äáåÖ= ~~å= ÇÉ= íáàÇëîÉåëíÉêJ= Éå= Å~é~ÅáíÉáíëÄÉéÉêâáåÖÉå= îçäÇ~~å= òáàå= îççê= ÇÉ= åáÉìï=

ÖÉîçêãÇÉ=êçìíÉK=t~ååÉÉê=Çáí=ÜÉí=ÖÉî~ä=áëI=ïçêÇí=ÇÉ=ÖÉâçééÉäÇÉ=äÉîÉêáåÖ=å~=ÇÉ=çéÜ~äáåÖ=áå=

ÇÉ= êçìíÉ= áåÖÉîçÉÖÇI= ï~~êÄáà= ~ääÉ= ãçÖÉäáàâÉ= éä~~íëáåÖÉå= îççê= ÇÉ= äÉîÉêáåÖ= áå= ÇÉ= åáÉìïÉ=

êçìíÉ= ïçêÇÉå= ÖÉéêçÄÉÉêÇ= EòáÉ= ÑáÖììê= NI= ï~~êÄáà= á= ÇÉ= ççêëéêçåâÉäáàâÉ= äçÅ~íáÉ= î~å= ÇÉ=

çéÜ~äáåÖ=îççêëíÉäíFK=aççê=ÇÉ=éä~~íëáåÖ=î~å=ÇÉ=äÉîÉêáåÖ=áë=ãçÖÉäáàâ=åáÉí=ä~åÖÉê=îçäÇ~~å=~~å=

ÇÉ= íáàÇëîÉåëíÉêJ= Éå= Å~é~ÅáíÉáíëÄÉéÉêâáåÖÉåK= jÉí= ÇÉòÉ= ãçÖÉäáàâÜÉáÇ= ïçêÇí= êÉâÉåáåÖ=

ÖÉÜçìÇÉå=Çççê=ÜÉí=íçÉîçÉÖÉå=î~å=ëíê~ÑâçëíÉå=áå=ÇÉ=ÄÉêÉâÉåáåÖ=î~å=ÇÉ=îÉê~åÇÉêáåÖ=áå=ÇÉ=

ÇçÉäÑìåÅíáÉï~~êÇÉ=Çççê=ÇÉ=îÉêéä~~íëáåÖK==

=
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=
cáÖììê=NW=ÚpáåÖäÉ=é~áêÉÇ=áåëÉêíáçåÛ=çÑ=pmf=Ek~åêó=Éå=_~êåÉëI=OMMMW=éK=NNOF=

=

aÉ= íïÉÉÇÉ=òçÉâãÉíÜçÇÉI=p_oI=îÉêïáëëÉäí=ÇÉ=éä~~íëáåÖ=î~å=íïÉÉ=çéÜ~äáåÖJäÉîÉêáåÖ=é~êÉå=

ìáí=íïÉÉ=îÉêëÅÜáääÉåÇÉ=êçìíÉë=EòáÉ=ÑáÖììê=OI=ï~~êÄáà= á=Éå= à=ÇÉ= äçÅ~íáÉë=î~å=ÇÉ=çéÜ~äáåÖÉå=

îççêëíÉääÉåFK=k~Ç~í=íïÉÉ=çéÜ~äáåÖÉå=î~å=éä~~íë=ÖÉïáëëÉäÇ=òáàåI=ïçêÇí=ÖÉÉå=éçÖáåÖ=ÖÉÇ~~å=

çã= ÇÉ= ÄÉëíÉ= éä~~íëáåÖ= íÉ= îáåÇÉå= îççê= ÜÉí= áåîçÉÖÉå= î~å= ÇÉ= ÖÉâçééÉäÇÉ= äÉîÉêáåÖÉåI=

~~åÖÉòáÉå= Çáí= áå= ÇÉ= ÇÉêÇÉ= òçÉâãÉíÜçÇÉ= ÖÉÄÉìêíK= låíçÉä~~íÄ~êÉ= çéäçëëáåÖÉå= ãçÖÉå=

îççêâçãÉåI= ~~åÖÉòáÉå= áå= ÇÉòÉ= òçÉâãÉíÜçÇÉ= ÇÉ= ë~ãÉåëíÉääáåÖ= î~å= ÇÉ= êçìíÉë= îÉê~åÇÉêÇ=

ïçêÇí=Éå=Éê=åáÉí=ÖÉâÉâÉå=ïçêÇí=å~~ê=ÇÉ=íçÉä~~íÄ~~êÜÉáÇ=î~å=ÇÉ=çéäçëëáåÖK==

=

=
cáÖììê=OW=Úpï~ééáåÖ=é~áêë=ÄÉíïÉÉå=êçìíÉëÛ=çÑ=p_o=Ek~åêó=Éå=_~êåÉëI=OMMMW=éK=NNPF=

=

aÉ= ÇÉêÇÉ= Éå= ä~~íëíÉ= òçÉâãÉíÜçÇÉI=tofI= îÉêéä~~íëí= áåÇáîáÇìÉäÉ= çéÜ~äáåÖÉå=çÑ= äÉîÉêáåÖÉå=

å~~ê= îççê= çÑ= å~~ê= ~ÅÜíÉê= áå= Üìå= êÉëéÉÅíáÉîÉäáàâÉ= êçìíÉë= EòáÉ= ÑáÖììê= PI= ï~~êÄáà= á= ÇÉ=

ççêëéêçåâÉäáàâÉ=äçÅ~íáÉ=î~å=ÉÉå=çéÜ~äáåÖ=îççêëíÉäí=Éå=à=ÇÉ=ççêëéêçåâÉäáàâÉ=äçÅ~íáÉ=î~å=ÉÉå=

äÉîÉêáåÖ= ~~åÇìáÇíFK= aÉòÉ= òçÉâãÉíÜçÇÉ= éêçÄÉÉêí= ÇÉ= çéÜ~äáåÖÉå= Éå= äÉîÉêáåÖÉå= íÉ=

ÜÉêëÅÜáââÉå= òçÇ~í= ÄÉëí~~åÇÉ= çåíçÉä~~íÄ~~êÜÉÇÉå= îÉêâäÉáåÉå= çÑ= îÉêÇïáàåÉå= çÑ= òçÇ~í= ÇÉ=

ÇçÉäÑìåÅíáÉ= îÉêÄÉíÉêí= îççê= íçÉä~~íÄ~êÉ= çéäçëëáåÖÉåK= _áà= ÇÉ= ÜÉêëÅÜáââáåÖÉå= ãçÉíÉå= ÇÉ=

éêÉÅÉÇÉåíáÉêÉä~íáÉë=íìëëÉå=ÖÉâçééÉäÇÉ=çéÜ~äáåÖÉå=Éå=äÉîÉêáåÖÉå=ÖÉêÉëéÉÅíÉÉêÇ=ïçêÇÉåK=

=
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=
cáÖììê=PW=ÚtáíÜáå=êçìíÉ=áåëÉêíáçåÛ=çÑ=tof=Ek~åêó=Éå=_~êåÉëI=OMMMW=éK=NNPF=

=

_áà= Éäâ= î~å= ÇÉ= ÄÉëÅÜêÉîÉå= òçÉâãÉíÜçÇÉë= âìååÉå= ÇÉI= å~= íçÉé~ëëáåÖ= î~å= ÉÉå= î~å= ÇÉ=

òçÉâãÉíÜçÇÉë=ÖÉîçåÇÉåI=åáÉìïÉ=çéäçëëáåÖÉå=í~ÄçÉ=îÉêâä~~êÇ=ïçêÇÉåK=aÉ=éêçÅÉÇìêÉ=ïçêÇí=

ÄÉëÅÜêÉîÉå=áå=k~åêó=Éå=_~êåÉë=EOMMMW=éK=NNQ=ÉKîKFK==

=

PKRKPKO==sáÉêI=çé=ÜÉí=ëé~~ê~äÖçêáíãÉ=ÖÉÄ~ëÉÉêÇÉI=ÜÉìêáëíáÉâÉå=Edêçå~äí=Éí=~äKI=OMMPF=
=
eÉí=~êíáâÉä=î~å=dêçå~äí=Éí=~äK=EOMMPF=ÄÉÜ~åÇÉäí=ÚíáãÉ=Åçåëíê~áåÉÇ=éáÅâìé=~åÇ=ÇÉäáîÉêó=çÑ=Ñìää=

íêìÅâäç~ÇëÛK=aÉòÉ=~ìíÉìêë=ÄÉëéêÉâÉå=Çìë=ãçÖÉäáàâÉ=ÜÉìêáëíáëÅÜÉ=çéäçëëáåÖëãÉíÜçÇÉå=îççê=

ÉÉå= mamqt= ï~~êÄáà= ÇÉ= îê~ÅÜíï~ÖÉåë= íÉäâÉåë= ãÉí= ÉÉå= îçääÉÇáÖÉ= ä~ÇáåÖ= êáàÇÉåK= få= ÜÉí=

éêçÄäÉÉã= ÇáÉåÉå= ÉÉå= îäççí= îê~ÅÜíï~ÖÉåëI= ÇáÉ= òáÅÜ= áå= îÉêëÅÜáääÉåÇÉ= ÇáëíêáÄìíáÉÅÉåíê~=

ÄÉîáåÇÉåI=ÉÉå=~~åí~ä=íê~åëéçêíîÉêòçÉâÉå=íÉ=îçäÇçÉåK=bäâ=íê~åëéçêíîÉêòçÉâ=ÄÉëí~~í=ìáí=ÜÉí=

îÉêîçÉêÉå=î~å=ÉÉå=ä~ÇáåÖ=íìëëÉå=íïÉÉ=ÇáëíêáÄìíáÉÅÉåíê~K==

=

eÉí=ãçÇÉä=ÄÉî~í=îáàÑ=çåÇÉêäáÖÖÉåÇÉ=îÉêçåÇÉêëíÉääáåÖÉåK=aÉ=ÉÉêëíÉ=îÉêçåÇÉêëíÉääáåÖ=ÄÉé~~äí=

Ç~í= ~ääÉ= íê~åëéçêíîÉêòçÉâÉå= ÖÉâÉåÇ= òáàå= îççêÇ~í= ÜÉí= êáííÉåéä~å= çéÖÉëíÉäÇ= ïçêÇíK= eÉí=

ÄÉíêÉÑí=ÜáÉê=ÉÉå=ëí~íáëÅÜ=éêçÄäÉÉãK=^äë=íïÉÉÇÉ=ïçêÇí=îÉêçåÇÉêëíÉäÇ=Ç~í=íÉäâÉåë=îçääÉÇáÖÉ=

îê~ÅÜíï~ÖÉåä~ÇáåÖÉå= îÉêîçÉêÇ=ãçÉíÉå=ïçêÇÉåI= òçÇ~í= çé= Éäâ= çÖÉåÄäáâ= ÜççÖëíÉåë= ¨¨å= íÉ=

îÉêîçÉêÉå=ä~ÇáåÖ=áå=ÇÉ=îê~ÅÜíï~ÖÉå=~~åïÉòáÖ=áëK=bÉå=ÇÉêÇÉ=îÉêçåÇÉêëíÉääáåÖ=ëíÉäí=Ç~í=ÇÉ=

íáàÇëîÉåëíÉêë=îççê=ÇÉ=çéÜ~äáåÖ=Éå=ÇÉ=äÉîÉêáåÖ=î~å=ÇÉ=ä~ÇáåÖ=ëíêáâí=ÖÉêÉëéÉÅíÉÉêÇ=ãçÉíÉå=

ïçêÇÉåK= lîÉêëÅÜêáàÇáåÖÉå= î~å= ÇÉ= íáàÇëîÉåëíÉêë=ïçêÇÉå= åáÉí= íçÉÖÉëí~~åK= ^äë= îáÉêÇÉ= éìåí=
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ïçêÇí= îÉêçåÇÉêëíÉäÇ= Ç~í= ÉÉå= îê~ÅÜíï~ÖÉåêçìíÉ= ÉÉå= ÄÉé~~äÇÉ= íáàÇëÇììê= åáÉí= ã~Ö=

çîÉêëÅÜêáàÇÉåI= ãÉí= ~åÇÉêÉ= ïççêÇÉå= ÇÉ= îê~ÅÜíï~ÖÉå= ÜÉÉÑí= ÉÉå= ÄÉéÉêâíÉ= íáàÇëÅ~é~ÅáíÉáíK=

aÉòÉ=îÉêçåÇÉêëíÉääáåÖ=îçäÖí=ìáí=ÜÉí=ÄÉëí~~å=î~å=äÉÖ~äÉ=ÄÉéÉêâáåÖÉå=î~å=ÇÉ=ã~ñáãìãíáàÇ=

Ç~í=ÉÉå=îê~ÅÜíï~ÖÉåÅÜ~ìÑÑÉìê=ã~Ö=êáàÇÉåI=ã~~ê=â~å=ççâ=ÖÉòáÉå=ïçêÇÉå=~äë=ÉÉå=ÄÉéÉêâáåÖ=

ÇáÉ= òçêÖí= Ç~í=ÇÉ= çåÇÉêÜçìÇëáåíÉêî~ääÉå=îççê=ÇÉ=îê~ÅÜíï~ÖÉåë=ÖÉêÉëéÉÅíÉÉêÇ=ïçêÇÉåK=aÉ=

îáàÑÇÉ= Éå= ä~~íëíÉ= îÉêçåÇÉêëíÉääáåÖ= ëíÉäí= Ç~í= ÉäâÉ= îê~ÅÜíï~ÖÉå= ~~å= ÉÉå= ëéÉÅáÑáÉâ=

ÇáëíêáÄìíáÉÅÉåíêìã= ïçêÇí= íçÉÖÉïÉòÉåI= ï~~êå~~ê= ÇÉòÉ= îê~ÅÜíï~ÖÉå= ççâ=ãçÉí= íÉêìÖâÉêÉå=

å~=ÜÉí=ìáíîçÉêÉå=î~å=òáàå=êçìíÉK==Edêçå~äí=Éí=~äKI=OMMPF=

=

låÇÉê=ÇÉòÉ=îÉêçåÇÉêëíÉääáåÖÉå=òáàå=ÇÉ=ãÉÉêÇÉêÉ=êçìíÉëíêìÅíìêÉå=ãçÖÉäáàâK=qÉå=ÉÉêëíÉ=â~å=

ÉÉå= êçìíÉ= ÄÉëí~~å= ìáí= ÜÉí= îÉêîìääÉå= î~å= ëäÉÅÜíë= ¨¨å= íê~åëéçêíîÉêòçÉâI= ï~~êÄáà= å~= ÇÉ=

äÉîÉêáåÖ=ÇÉ=îê~ÅÜíï~ÖÉå= äÉÉÖ=å~~ê= òáàå=ÄÉÖáåéçëáíáÉ= íÉêìÖâÉÉêíK= fåÇáÉå=ãçÖÉäáàâ=ïçêÇÉå=

ÉÅÜíÉê= ãÉÉêÇÉêÉ= íê~åëéçêíîÉêòçÉâÉå= áå= ¨¨å= êçìíÉ= ÖÉéä~~íëíK= aáí= â~å= çé= ÇêáÉ= ã~åáÉêÉå=

ÖÉÄÉìêÉåK=^äë=ÉÉêëíÉ=â~å=ÉÉå=îê~ÅÜíï~ÖÉå=å~=ÉÉå= äÉîÉêáåÖ= áå=ÉÉå=ÇáëíêáÄìíáÉÅÉåíêìã=çé=

ÇÉòÉ=äçÅ~íáÉ=ÉÉå=åáÉìïÉ=ä~ÇáåÖ=çéÜ~äÉå=Éå=ÇÉòÉ=~~å=ÉÉå=~åÇÉê=ÇáëíêáÄìíáÉÅÉåíêìã=äÉîÉêÉåK=

qÉå= íïÉÉÇÉ= â~å= ÇÉ= îê~ÅÜíï~ÖÉå= å~= ÜÉí= ìáíîçÉêÉå= î~å= ÇÉ= äÉîÉêáåÖ= áå= ÉÉå=

ÇáëíêáÄìíáÉÅÉåíêìã=çåãáÇÇÉääáàâ=îÉêÇÉê= êáàÇÉå=å~~ê=ÉÉå=~åÇÉê=ÇáëíêáÄìíáÉÅÉåíêìã=çã=Ç~~ê=

ÉÉå=åáÉìïÉ=ä~ÇáåÖ=çé=íÉ=Ü~äÉåK=aÉ=ÇÉêÇÉ=Éå=ä~~íëíÉ=çéíáÉ=îççê=ÇÉ=îê~ÅÜíï~ÖÉå=áë=çã=çé=

ÇÉ=äçÅ~íáÉ=î~å=ÜÉí=ä~~íëí=ÄÉòçÅÜíÉ=ÇáëíêáÄìíáÉÅÉåíêìã=íÉ=ï~ÅÜíÉå=çé=ÉÉå=åáÉìïÉ=çéÇê~ÅÜíK=

aÉòÉ= ãçÖÉäáàâÉ= êçìíÉëíêìÅíìêÉå= äÉáÇÉå= íçí= ÇêáÉ= îÉêëÅÜáääÉåÇÉ= íóéÉë= î~å=

îê~ÅÜíï~ÖÉåÄÉïÉÖáåÖÉåK= aÉòÉ= ÇêáÉ= íóéÉë= îê~ÅÜíï~ÖÉåÄÉïÉÖáåÖÉå= òáàå= êáííÉå= ãÉí=

îçääÉÇáÖÉ=ä~ÇáåÖI=äÉÖÉ=êáííÉå=çã=íïÉÉ=íê~åëéçêíîÉêòçÉâÉå=ãÉí=Éäâ~~ê=íÉ=îÉêÄáåÇÉå=Éå=äÉÖÉ=

êáííÉå=çã=ÇÉ=îê~ÅÜíï~ÖÉåêçìíÉ=íÉ=ÄÉØáåÇáÖÉå=EíÉêìÖâÉÉê=å~~ê=ÜÉí=ëí~êíéìåíFK=

=

dêçå~äí=Éí=~äK=EOMMPF=ëíÉääÉå=áå=Üìå=~êíáâÉä=îáÉê=ÜÉìêáëíáÉâÉå=îççêI=ÇáÉ=~ääÉ=ÖÉÄ~ëÉÉêÇ=òáàå=

çé= ÜÉí= ëé~~ê~äÖçêáíãÉ= î~å= `ä~êâÉ= Éå= têáÖÜí= ENVSQFK= aÉ= ~ìíÉìêë= ëíÉääÉå= ÉåâÉäÉ=

~~åé~ëëáåÖÉå= îççê= çã= ÇÉ= éêÉëí~íáÉë= î~å= ÜÉí= ëé~~ê~äÖçêáíãÉ= íÉ= îÉêÄÉíÉêÉåI= ï~~êÄáà= ÇÉ=

ÑçÅìë=îççê~ä=äáÖí=çé=ÇÉ=áåíêçÇìÅíáÉ=î~å=çééçêíìåáíÉáíëâçëíÉåK==

=
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eÉí= ëé~~ê~äÖçêáíãÉ=ïÉêÇ= Çççê= `ä~êâÉ= Éå=têáÖÜí= ENVSQF= îççêÖÉëíÉäÇ= ~äë= ÉÉå= ÜÉìêáëíáëÅÜÉ=

çéäçëëáåÖëãÉíÜçÇÉ= îççê= ÜÉí= êçåÇêáíéä~ååáåÖëéêçÄäÉÉãK= eÉí= ~äÖçêáíãÉ= ÄÉÖáåí= ãÉí= ÉÉå=

íçÉïáàòáåÖ=î~å=Éäâ=íê~åëéçêíîÉêòçÉâ=~~å=ÉÉå=~é~êíÉ=îê~ÅÜíï~ÖÉåK=a~~êå~=ïçêÇÉå=îççê=Éäâ=

ãçÖÉäáàâ=é~~ê=íê~åëéçêíîÉêòçÉâÉå=ÇÉ=ÄÉëé~êáåÖ=ÄÉêÉâÉåÇ=ÇáÉ=ÖÉêÉ~äáëÉÉêÇ=â~å=ïçêÇÉå=Çççê=

ÇÉòÉ= íïÉÉ= íê~åëéçêíîÉêòçÉâÉå= áå= ¨¨å= êçìíÉ= ë~ãÉå= íÉ= îçÉÖÉåK= _ÉÖáååÉåÇ= ãÉí= ÇÉ=

ÅçãÄáå~íáÉ= ÇáÉ= ÇÉ= ÖêççíëíÉ= ÄÉëé~êáåÖ= çéäÉîÉêíI= ïçêÇÉå= ÇÉ= íê~åëéçêíîÉêòçÉâÉå=

ë~ãÉåÖÉîçÉÖÇ= áå= êçìíÉë= íçíÇ~í= îÉêÇÉêÉ= ÄÉëé~êáåÖÉå= åáÉí= ãÉÉê= ãçÖÉäáàâ= òáàåK= eÉí=

ëé~~ê~äÖçêáíãÉ= ïÉêÇ= çåíïçêéÉå= îççê= ÇÉ= Ä~ëáëîçêã= î~å= ÜÉí= êçåÇêáíéä~ååáåÖëéêçÄäÉÉãI=

å~ãÉäáàâ= ÜÉí= ÚÅ~é~Åáí~íÉÇ= îÉÜáÅäÉ= êçìíáåÖ= éêçÄäÉãÛ= E`somFK= eÉí= `som= îÉêçåÇÉêëíÉäí= ÉÉå=

ÜçãçÖÉåÉ= îäççíI= ÇáÉ= îÉêíêÉâí= î~åìáí= Éå= íÉêìÖâÉÉêí= å~~ê= ¨¨å= ÅÉåíê~~ä= ÇÉéçíI= Éå=

îÉêçåÇÉêëíÉäí=íÉîÉåë=ÇÉ=~ÑïÉòáÖÜÉáÇ=î~å=íáàÇëîÉåëíÉêëK=få=ÜÉí=éêçÄäÉÉã=Ç~í=Çççê=dêçå~äí=

Éí=~äK=EOMMPF=ïçêÇí=çãëÅÜêÉîÉåI=áë=ëéê~âÉ=î~å=ãÉÉêÇÉêÉ=ÇÉéçíë=Éå=î~å=íáàÇëîÉåëíÉêë=ÇáÉ=

ëíêáâí= ÖÉêÉëéÉÅíÉÉêÇ= ÇáÉåÉå= íÉ= ïçêÇÉåI= ï~~êÇççê= ÜÉí= çêáÖáåÉäÉ= ëé~~ê~äÖçêáíãÉ= åáÉí=

íçÉÖÉé~ëí=â~å=ïçêÇÉåK==E`ä~êâÉ=Éå=têáÖÜíI=NVSQX=dêçå~äí=Éí=~äKI=OMMPF=

=

eÉí=ÄÉêÉâÉåÉå=î~å=ÇÉ=ÄÉëé~êáåÖÉå=ÖÉÄÉìêí=áå=dêçå~äí=Éí=~äK=EOMMPF=îççê=ÉäâÉ=ÅçãÄáå~íáÉ=

î~å= íïÉÉ= íê~åëéçêíîÉêòçÉâÉåK= aáí= áë= áå= íÉÖÉåëíÉääáåÖ= íçí= ÇÉ= ÄÉëé~êáåÖÉå= áå= `ä~êâÉ= Éå=

têáÖÜí= ENVSQFI= ÇáÉ= ÄÉêÉâÉåÇ= ïçêÇÉå= îççê= ÉäâÉ= ÅçãÄáå~íáÉ= î~å= íïÉÉ= äçÅ~íáÉëK= _áà= ÜÉí=

ãçÇÉä= î~å= dêçå~äí= Éí= ~äK= EOMMPF= Ü~åÖÉå= ~~å= Éäâ= íê~åëéçêíîÉêòçÉâ= íïÉÉ= äçÅ~íáÉë= î~ëíI=

ï~~êÇççê= ÜÉí= ÄÉêÉâÉåÉå= î~å= ÉÉå=ÄÉëé~êáåÖ=îççê=ÉÉå= ÅçãÄáå~íáÉ= î~å= íïÉÉ= äçÅ~íáÉë= åáÉí=

ÅçêêÉÅí=òçì=òáàåK=t~ååÉÉê=ÇÉ=ÄÉëé~êáåÖ=ÄÉêÉâÉåÇ=ãçÉí=ïçêÇÉå=îççê=ÜÉí=ÅçãÄáåÉêÉå=î~å=

íê~åëéçêíîÉêòçÉâ= á= Eî~å= ^= å~~ê= _F= ãÉí= íê~åëéçêíîÉêòçÉâ= à= Eî~å= `= å~~ê= aFI= ïçêÇí= ÇÉ=

ÄÉëé~êáåÖ=~äë=îçäÖí=ÄÉêÉâÉåÇW=

=

S EáI=àF=Z=âçëí=E_I=^F=H=âçëí=EaI=`F=Ó= ⋅α =âçëí=E_I=`F=Ó=âçëí=EaI=^F=

=

få=ÇÉòÉ=ÑçêãìäÉêáåÖ=ëí~~í=ÇÉ=ÑìåÅíáÉ=âçëí=EuI=vF=îççê=ÇÉ=îÉêîçÉêâçëíÉå=íìëëÉå=ÇÉ=äçÅ~íáÉë=u=

Éå= vI= íÉêïáàä= α = ÉÉå= ïÉÖáåÖëé~ê~ãÉíÉê= îççê= ÇÉ= îÉêÄáåÇáåÖëêáí= íìëëÉå= ÇÉ= íïÉÉ=

íê~åëéçêíîÉêòçÉâÉåI= ï~~êÄáà= ÇÉ= îê~ÅÜíï~ÖÉå= äÉÉÖ= áëI= îççêëíÉäíK= aÉòÉ= é~ê~ãÉíÉê= ïÉêÇ=

áåÖÉîçÉêÇ=å~~ê=îççêÄÉÉäÇ=î~å=pçäçãçå=ENVUTFK=bÉå=çéãÉêâáåÖ=ÜáÉêÄáà=áë=Ç~í=ÇÉ=âçëí=î~å=

ÇÉ=êáí=çã=ÇÉ=êçìíÉ=íÉ=ëäìáíÉåI=å~ãÉäáàâ=âçëí=EaI=^FI=åáÉí=ÖÉïçÖÉå=ïçêÇíI=~~åÖÉòáÉå=ÇÉòÉ=
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êáí=îÉêãÉÇÉå=â~å=ïçêÇÉå=ï~ååÉÉê=áå=ÉÉå=ä~íÉêÉ=áíÉê~íáÉ=ÉÉå=~åÇÉê=íê~åëéçêíîÉêòçÉâ=~~å=ÇÉ=

êçìíÉ=ïçêÇí=íçÉÖÉîçÉÖÇ=å~=íê~åëéçêíîÉêòçÉâ=àK=få=ÑáÖììê=Q=ïçêÇí=ÇÉòÉ=ëáíì~íáÉ=~ÑÖÉÄÉÉäÇK=

cáÖììê=QE~F=íççåí=ÇÉ=êáííÉå=ÇáÉ=åçÇáÖ=ï~êÉå=îççê=ÇÉ=ÅçãÄáå~íáÉ=î~å=íê~åëéçêíîÉêòçÉâ=á=Éå=

íê~åëéçêíîÉêòçÉâ=àI=íÉêïáàä=ÑáÖììê=QEÄF=ÇÉ=åçÇáÖÉ=êáííÉå=å~=ÇÉ=ÅçãÄáå~íáÉ=ïÉÉêÖÉÉÑíK==

=

=
cáÖììê=QW=aÉ=ÅçãÄáå~íáÉ=î~å=íê~åëéçêíîÉêòçÉâÉå=á=Éå=à=Edêçå~äí=Éí=~äKI=OMMPW=éK=ROSF=

=

k~= ÜÉí= ÅçãÄáåÉêÉå= î~å= íïÉÉ= íê~åëéçêíîÉêòçÉâÉå= áå= ¨¨å= êçìíÉI= áë= ÜÉí= åçÇáÖ= çã= ~ääÉ=

ÄÉëé~êáåÖÉåI= ÇáÉ= ãÉí= ÇÉòÉ= íê~åëéçêíîÉêòçÉâÉå= îÉêÄçåÇÉå= òáàåI= çéåáÉìï= íÉ= ÄÉêÉâÉåÉåK=

t~ååÉÉê= ÄáàîççêÄÉÉäÇ= ÇÉ= ÄÉëé~êáåÖ= Çççê= ÇÉ= ÅçãÄáå~íáÉ= î~å= íê~åëéçêíîÉêòçÉâ= â= Eî~å= ^=

å~~ê=`F=Éå=íê~åëéçêíîÉêòçÉâ=à=ÄÉâÉâÉå=ïçêÇíI=áë=ÇÉòÉ=îµµê=ÇÉ=ÅçãÄáå~íáÉ=î~å=á=Éå=à=ÖÉäáàâ=

~~åW==

S EàI=âF=Z=âçëí=EaI=`F=H=âçëí=E`I=^F=Ó= ⋅α =âçëí=EaI=^F=

=

få= ÇÉòÉ= ëáíì~íáÉ= ïçêÇí= ÇÉ= êçìíÉ= ~ìíçã~íáëÅÜ= ÖÉëäçíÉå= å~= ÜÉí= ìáíîçÉêÉå= î~å=

íê~åëéçêíîÉêòçÉâ= âI= ~~åÖÉòáÉå= ÇÉ= ÄÉëíÉããáåÖ= î~å= íê~åëéçêíîÉêòçÉâ= â= ÖÉäáàâ= áë= ~~å= ÜÉí=

ëí~êíéìåí=î~å=íê~åëéçêíîÉêòçÉâ= àK=aáí= áë=ÉÅÜíÉê=åáÉí=ãÉÉê=ÜÉí=ÖÉî~ä=ï~ååÉÉê= á=Éå= à=êÉÉÇë=

ÖÉÅçãÄáåÉÉêÇ=òçìÇÉå=òáàåK=få=Çáí=ÖÉî~ä=ïçêÇí=ÇÉ=ÄÉëé~êáåÖ=ÄÉêÉâÉåÇ=ÇáÉ=çéíêÉÉÇí=å~=ÜÉí=

ÅçãÄáåÉêÉå=î~å=ÉÉå=êçìíÉ=Eî~å=^=å~~ê=aF=ãÉí=íê~åëéçêíîÉêòçÉâ=âK=få=ÇÉòÉ=ëáíì~íáÉ=âçãí=

ÇÉ=ÄÉëé~êáåÖ=åÉÉê=çéW=

=

S EàI=âF=Z=âçëí=EaI=^F=H=âçëí=E`I=^F=Ó= ⋅α =âçëí=EaI=^F=Ó=âçëí=E`I=^F=

=

aÉ= ãçÖÉäáàâÉ= ëáíì~íáÉë= îççê= ÇÉ= ÅçãÄáå~íáÉ= î~å= íê~åëéçêíîÉêòçÉâÉå= à= Éå= â= ïçêÇÉå=

ïÉÉêÖÉÖÉîÉå= áå= ÑáÖììê= RK= cáÖììê= RE~F= íççåí= ÇÉ= ÄÉÖáåëáíì~íáÉI= ï~~êÄáà= ÇÉ= ÇêáÉ=
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íê~åëéçêíîÉêòçÉâÉå= Éäâ= áå= ÉÉå= ~é~êíÉ= êçìíÉ= òáííÉåK= cáÖììê= REÄF= ÖÉÉÑí= ÇÉ= ëáíì~íáÉ= ïÉÉê=

ï~~êÄáà=à=Éå=â=áå=¨¨å=êçìíÉ=ÖÉÅçãÄáåÉÉêÇ=ïçêÇÉåK=cáÖììê=REÅF=ÖÉÉÑí=íÉåëäçííÉ=ÇÉ=ëáíì~íáÉ=

ïÉÉê= ï~~êÄáà= íê~åëéçêíîÉêòçÉâ= â= íçÉÖÉîçÉÖÇ= ïçêÇí= ~~å= ÉÉå= ÄÉëí~~åÇÉ= êçìíÉ= ÇáÉ= ÉÉêëí=

íê~åëéçêíîÉêòçÉâ=á=Éå=Ç~å=íê~åëéçêíîÉêòçÉâ=à=ìáíîçÉêíK==

=

=
cáÖììê=RW=aÉ=ÅçãÄáå~íáÉ=î~å=íê~åëéçêíîÉêòçÉâÉå=à=Éå=â=Edêçå~äí=Éí=~äKI=OMMPW=éK=ROTF=

=

k~=ÉäâÉ=áíÉê~íáÉ=ÖÉäÇí=Çìë=áå=ÜÉí=~äÖÉãÉÉå=Ç~í=ÇÉ=ÄÉëé~êáåÖÉåI=ÇáÉ=îÉêÄçåÇÉå=òáàå=ãÉí=ÜÉí=

ÉÉêëíÉ= Éå= ÜÉí= ä~~íëíÉ= íê~åëéçêíîÉêòçÉâ= áå= ÇÉ= åáÉìï= çéÖÉëíÉäÇÉ= êçìíÉI= ÖÉ~Åíì~äáëÉÉêÇ=

ÇáÉåÉå=íÉ=ïçêÇÉåK==

=

lã= íÉ= âìååÉå= ÄÉé~äÉå= áå= ïÉäâÉ= îçäÖçêÇÉ= ÇÉ= ÅçãÄáå~íáÉë= î~å= íê~åëéçêíîÉêòçÉâÉå=

ÇççêÖÉîçÉêÇ= òìääÉå= ïçêÇÉåI= áë= ÉÉå= ÄÉëäáëëáåÖëêÉÖÉä= åçÇáÖK= ^äë= ÇÉ= åçí~íáÉ= 5âáÉë= EàI= âF= Z=

ï~~êÒ=ÇÉ= ëáíì~íáÉ= îççêëíÉäí=ï~~êÄáà= ÇÉ= íê~åëéçêíîÉêòçÉâÉå= à= Éå=â= ÖÉâçòÉå= òáàå=çã= áå=ÇÉ=

ÜìáÇáÖÉ= áíÉê~íáÉ=ÖÉÅçãÄáåÉÉêÇ=íÉ=ïçêÇÉåI=â~å=ÇÉ=ÄÉëäáëëáåÖëêÉÖÉä=~äë=îçäÖí=ïÉÉêÖÉÖÉîÉå=

ïçêÇÉå=E^=Z=ÇÉ=îÉêò~ãÉäáåÖ=î~å=ÇÉ=íê~åëéçêíîÉêòçÉâÉåFW=

ï~~ê= ~äë= S EàI=âF=Z= Ahi ∈,
max = S EáI=ÜF=

âáÉë=EàI=âF==Z=
=

åáÉí=ï~~ê= ~åÇÉêë=
=

eÉí= ÖÉÄêìáâ= î~å= ÇÉòÉ= ÄÉëäáëëáåÖëêÉÖÉä= îçêãí= ÜÉí= ÉÉêëíÉ= ~~åÖÉé~ëíÉ= ëé~~ê~äÖçêáíãÉ= îççê=

ÜÉí=çéäçëëÉå=î~å=ÜÉí=mamqt=ãÉí=îçääÉÇáÖÉ=îê~ÅÜíï~ÖÉåä~ÇáåÖÉåK=^äÜçÉïÉä=áå=dêçå~äí=Éí=

~äK= EOMMPF= Äáà= ÇÉ= ìáíäÉÖ= î~å= ÇÉ= ~äÖçêáíãÉå= åáÉíë= ïçêÇí= îÉêãÉäÇ= çîÉê= ÇÉ= íáàÇëîÉåëíÉêëI=

ÇáÉåÉå= ÇÉòÉ= å~íììêäáàâ= ïÉä= ëíêáâí= ÖÉêÉëéÉÅíÉÉêÇ= íÉ= ïçêÇÉåI= òç~äë= áå= ÇÉ= çåÇÉêäáÖÖÉåÇÉ=

îÉêçåÇÉêëíÉääáåÖÉå= î~å= ÜÉí= ãçÇÉä= îÉêãÉäÇ= ïçêÇíK= a~í= Çáí= áå= dêçå~äí= Éí= ~äK= EOMMPF= ççâ=
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ÖÉÄÉìêíI=Ääáàâí=ìáí=ÇÉ=áääìëíê~íáÉ=ÇáÉ=òáà=îççê=ÖÉîÉå=çã=ÜÉí=ÖÉÄêìáâ=î~å=ÇÉ=~äÖçêáíãÉå=íçÉ=

íÉ=äáÅÜíÉå=Edêçå~äí=Éí=~äKI=OMMPW=éK=ROV=ÉKîKFK==

=

eÉí= íïÉÉÇÉ= ~äÖçêáíãÉ= Ç~í= Çççê= dêçå~äí= Éí= ~äK= EOMMPF= îççêÖÉëíÉäÇ= ïçêÇíI= áë= ÉÉå=

çééçêíìåáíÉáíëJëé~~ê~äÖçêáíãÉ= Elp^FK= aÉ= áåíêçÇìÅíáÉ= î~å= çééçêíìåáíÉáíëâçëíÉå= áå= ÇÉ=

ÄÉêÉâÉåáåÖ=î~å=ÇÉ=ÄÉëé~êáåÖÉå=îçêãí=ÜÉí=áÇÉÉ=~ÅÜíÉê=Çáí=~äÖçêáíãÉK=eÉí=lp^=ÄÉé~~äí=å~=

ÇÉ=ÄÉêÉâÉåáåÖÉå=î~å=ÇÉ=ÄÉëé~êáåÖÉå=EòçåÇÉê=çééçêíìåáíÉáíëâçëíÉåF=ÇÉ=ÄÉëíÉ=Éå=ÇÉ=íïÉÉÇÉ=

ÄÉëíÉ= ÅçãÄáå~íáÉ= îççê= Éäâ= íê~åëéçêíîÉêòçÉâK= eÉí= îÉêëÅÜáä= íìëëÉå= ÇÉ= ÄÉëé~êáåÖÉå= ÇáÉ=

ÖÉ~ëëçÅáÉÉêÇ= òáàå= ãÉí= ÇÉòÉ= íïÉÉ= ÅçãÄáå~íáÉëI= â~å= ÖÉ≥åíÉêéêÉíÉÉêÇ= ïçêÇÉå= ~äë= ÇÉ=

çééçêíìåáíÉáíëâçëíI= ÇáÉ= çéÖÉäçéÉå= ïçêÇí= ï~ååÉÉê= ÇÉ= ÄÉëíÉ= çéíáÉ= åáÉí= ÖÉâçòÉå= òçì=

ïçêÇÉåK=t~ååÉÉê=ÉÉå=ÄÉé~~äÇÉ= Ñê~ÅíáÉ= î~å=ÇÉòÉ=çééçêíìåáíÉáíëâçëíÉå= íçÉÖÉîçÉÖÇ=ïçêÇí=

~~å=ÇÉ=ÄÉëé~êáåÖëï~~êÇÉ=î~å=ÇÉ=ÄÉëíÉ=ÅçãÄáå~íáÉI=ïçêÇí=ÉÉå=åáÉìïÉ=ÖêççíÜÉáÇI=å~ãÉäáàâ=

S I=ÄÉêÉâÉåÇK=^äîçêÉåë=ÇÉ=ÇÉÑáåáíáÉ= î~å=ÇÉòÉ=ÖêççíÜÉáÇ= íÉ=ÖÉîÉåI=ïçêÇÉå=íïÉÉ=åçí~íáÉë=

áåÖÉîçÉêÇI=å~ãÉäáàâ=5ÄÉëí=EàF=Z=+=âÒ=Éå=5ÄÉëí=EàF=Z=Ó=âÒK=aÉ=åçí~íáÉ=5ÄÉëí=EàF=Z=+=âÒ=ÇìáÇí=

~~å=Ç~í=ÜÉí=ìáíîçÉêÉå=î~å=íê~åëéçêíîÉêòçÉâ=â=çåãáÇÇÉääáàâ=å~=à=ÇÉ=ÄÉëíÉ=âÉìòÉ=îçêãíK=aÉ=

åçí~íáÉ= 5ÄÉëí= EàF= Z= ÓâÒ= ÇìáÇí= Ç~å= ~~å= Ç~í= ÇÉ= ìáíîçÉêáåÖ= î~å= íê~åëéçêíîÉêòçÉâ= â=

çåãáÇÇÉääáàâ= îµµê= à= ÇÉ= ÄÉëíÉ= âÉìòÉ= îçêãíK= t~ååÉÉê= ÖÉÉå= îççêâÉìê= ÄÉëí~~íI= ïçêÇí=

ïáääÉâÉìêáÖ= ÄÉëäáëí= ïÉäâ= íê~åëéçêíîÉêòçÉâ= ÉÉêëí= ìáíÖÉîçÉêÇ= ïçêÇíK= aÉ= åáÉìïÉ= ÖêççíÜÉáÇ=

ïçêÇí=Ç~å=~äë=îçäÖí=ÖÉÇÉÑáåáÉÉêÇW==

=

S EàI=öÄÉëí=EàFöF=H= ⋅β çééÅçëí=EàF= ~äë=ÄÉëí=EàF=[=M=
S EàF==Z=

=

S EöÄÉëí=EàFöI=àF=H= ⋅β çééÅçëí=EàF= ~åÇÉêë=

=

aÉ= åçí~íáÉ= öÄÉëí= EàFö= ëí~~í= ÜáÉêÄáà= îççê= ÜÉí= íê~åëéçêíîÉêòçÉâ= Ç~í= Äáà= âçééÉäáåÖ=ãÉí= à= ÇÉ=

ÖêççíëíÉ=ÄÉëé~êáåÖ= S =çéäÉîÉêí=î~å=~ääÉ=ãçÖÉäáàâÉ=ÅçãÄáå~íáÉë=ãÉí=íê~åëéçêíîÉêòçÉâ=àK=aÉ=

é~ê~ãÉíÉê= β I= ï~~êÄáà= ÖÉäÇí= Ç~í= M= ≤ = β = ≤ = NI= ëíÉäí= ÜÉí= ÖÉïáÅÜí= îççê= Ç~í= ~~å= ÇÉ=

çééçêíìåáíÉáíëâçëíÉå=ïçêÇí= ÖÉâçééÉäÇI=ãÉí= ~åÇÉêÉ=ïççêÇÉå= ÇÉ= ÄÉä~åÖêáàâÜÉáÇ= î~å= ÇÉòÉ=

íÉêã=íÉå=çéòáÅÜíÉ=î~å= S I=íÉêïáàä=çééÅçëí=EàF=ÇÉ=çééçêíìåáíÉáíëâçëí=î~å=íê~åëéçêíîÉêòçÉâ=à=

ïÉÉêÖÉÉÑíK=

=
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aÉ= ÉÉêëíÉ= íÉêã= î~å= ÇÉòÉ= åáÉìïÉ= ÖêççíÜÉáÇI= å~ãÉäáàâ= S EàI= öÄÉëí= EàFöF= çÑ= S EöÄÉëí= EàFöI= àFI=

ÖÉÉÑí= ÇÉ= ÄÉëé~êáåÖëï~~êÇÉ= ïÉÉê= ï~ååÉÉê= ÇÉ= íê~åëéçêíîÉêòçÉâÉå= à= Éå= öÄÉëí= EàFö=

ÖÉÅçãÄáåÉÉêÇ= òçìÇÉå=ïçêÇÉå= áå= ¨¨å= êçìíÉK= aÉ= íïÉÉÇÉ= íÉêã= Éî~äìÉÉêí= ÇÉ= íïÉÉÇÉ= ÄÉëíÉ=

âÉìòÉ= îççê= ÉÉå= ÅçãÄáå~íáÉ= ãÉí= à= ÇççêÇ~í= ÜÉí= ÄÉëé~êáåÖëîÉêäáÉëI= Ç~í= òçì= ïçêÇÉå=

çéÖÉäçéÉå= Äáà= ÇÉ= âÉìòÉ= îççê= ÇÉ= íïÉÉÇÉ= ÄÉëíÉ= ÅçãÄáå~íáÉI= áå= êÉâÉåáåÖ= ÖÉÄê~ÅÜí= ïçêÇíK=

eçÉ=ÖêçíÉê=ÇÉ=çééçêíìåáíÉáíëâçëíI=ÜçÉ=ÄÉä~åÖêáàâÉê=ÜÉí=ïçêÇí=Ç~í=ÖÉâçòÉå=ïçêÇí=îççê=ÇÉ=

ÄÉëíÉ= ÅçãÄáå~íáÉ= ãÉí= íê~åëéçêíîÉêòçÉâ= à= Éå= åáÉí= îççê= ÇÉ= íïÉÉÇÉ= ÄÉëíÉK= t~ååÉÉê= ÖÉÉå=

êÉâÉåáåÖ= ÖÉÜçìÇÉå= ïçêÇí= ãÉí= çééçêíìåáíÉáíëâçëíÉåI= ïçêÇí= Äáà= ÉäâÉ= áíÉê~íáÉ= ÇÉ= ÄÉëíÉ=

ÅçãÄáå~íáÉ= î~å= íê~åëéçêíîÉêòçÉâÉå= ÖÉëÉäÉÅíÉÉêÇ= òçåÇÉê= Ç~í= å~~ê= ÇÉ= áãé~Åí= î~å= ÇÉòÉ=

âÉìòÉ=çé=ÇÉ=íçÉâçãëíáÖÉ=âÉìòÉãçÖÉäáàâÜÉÇÉå=ïçêÇí=ÖÉâÉâÉåK=jáëëÅÜáÉå=âìååÉå=Çççê=ÇÉ=

âÉìòÉ= î~å= ÉÉå= ÅçãÄáå~íáÉ= ãÉí= ÉÉå= ä~ÖÉêÉ= ÄÉëé~êáåÖ= áå= ÇÉ= ÉÉêëíÉ= áíÉê~íáÉI= ~åÇÉêÉ=

ÄÉëé~êáåÖÉå= ãçÖÉäáàâ= ïçêÇÉå= áå= ä~íÉêÉ= áíÉê~íáÉë= ÇáÉ= äÉáÇÉå= íçí= ÉÉå= ÖêçíÉêÉ= íçí~äÉ=

ÄÉëé~êáåÖK= aáí= îçêãí= ÜÉí= áÇÉÉ= ~ÅÜíÉê= ÜÉí= ÖÉÄêìáâ= î~å= ÇÉ= çééçêíìåáíÉáíëâçëíÉå= áå= ÜÉí=

ëÉäÉÅíáÉÅêáíÉêáìã=îççê=ÜÉí=lp^I=Ç~í=~äë=îçäÖí=ÖÉÇÉÑáåáÉÉêÇ=ïçêÇíW=

=

~äë= S EàF=Z= Ah∈max = S EÜF=Éå=ÄÉëí=EàF=Z=+=â=
ï~~ê=

çÑ=~äë= S EâF=Z= Ah∈max = S EÜF=Éå=ÄÉëí=EâF=Z=Ó=à=âáÉë=EàI=âF==Z=

=

åáÉí=ï~~ê= ~åÇÉêë=
=

dêçå~äí=Éí=~äK=EOMMPF=ÄÉëéêÉâÉå=áå=Üìå=~êíáâÉä=îÉêîçäÖÉåë=ÉÉå=ÖÉäáàâíáàÇáÖ=ëé~~ê~äÖçêáíãÉ=

EÚëáãìäí~åÉçìëJë~îáåÖë= ~äÖçêáíÜãÛ= çÑ= pp^FK= aÉ= ÄÉëéêÉâáåÖ= î~å= Çáí= ~äÖçêáíãÉ= Éå= ÇÉ=

ÅçãÄáå~íáÉ=î~å=Çáí=~äÖçêáíãÉ=ãÉí=ÜÉí=lp^I=â~å=íÉêìÖÖÉîçåÇÉå=ïçêÇÉå=áå=ÜÉí=~êíáâÉä=î~å=

dêçå~äí=Éí=~äK=EOMMPF=î~å~Ñ=é~Öáå~=ROUK=

=

PKRKPKP==bÉå=áåîçÉÖÜÉìêáëíáÉâ=îççê=ÜÉí=mamqt=Eiì=Éå=aÉëëçìâóI=OMMSF=
=
fåîçÉÖÜÉìêáëíáÉâÉå= EÚáåëÉêíáçå= ÜÉìêáëíáÅëÛF= îçêãÉå= ÉÉå= âä~ëëÉ= î~å= ëÉèìÉåíáØäÉ=

êçìíÉÅçåëíêìÅíáÉÜÉìêáëíáÉâÉåK= bÉå= áåîçÉÖÜÉìêáëíáÉâ= ëíÉäí= ÉÉå= íçÉä~~íÄ~êÉ= êáííÉåéä~å= çé=

Çççê=ãáÇÇÉä= î~å= ÜÉí= áíÉê~íáÉÑ= áåîçÉÖÉå= î~å= ÇÉ= åçÖ= åáÉí= íçÉÖÉïÉòÉå= âä~åíÉåäçÅ~íáÉë= áå=

ÄÉëí~~åÇÉ=îê~ÅÜíï~ÖÉåêçìíÉëK=t~ååÉÉê=ÉÉå=åçÖ=åáÉí=íçÉÖÉïÉòÉå=âä~åíÉåäçÅ~íáÉ= áå=ÖÉÉå=

ÉåâÉäÉ= ÄÉëí~~åÇÉ= îê~ÅÜíï~ÖÉåêçìíÉ= áåÖÉîçÉÖÇ= â~å= ïçêÇÉåI= ïçêÇí= ÉÉå= åáÉìïÉ=
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îê~ÅÜíï~ÖÉåêçìíÉ=ÖÉÅêÉØÉêÇK=bäâÉ=áåîçÉÖÜÉìêáëíáÉâ=ÇáÉåí=íïÉÉ=ÄÉëäáëëáåÖÉå=íÉ=ã~âÉåW=ÇÉ=

ëÉäÉÅíáÉ=î~å=ÇÉ=îçäÖÉåÇÉ=íçÉ= íÉ=ïáàòÉå=âä~åíÉåäçÅ~íáÉ=Éå=ÇÉ=ëÉäÉÅíáÉ=î~å=ÇÉ=éä~~íë=ï~~ê=

ÇÉòÉ= âä~åíÉåäçÅ~íáÉ= áå= ÇÉ= êçìíÉ= áåÖÉîçÉÖÇ= ò~ä= ïçêÇÉåK= aÉ= ãÉÉëíÉ= áåîçÉÖÜÉìêáëíáÉâÉå=

ÖÉÄêìáâÉå= ÉÉå= ÑìåÅíáÉI= ÖÉïççåäáàâ= ÖÉÄ~ëÉÉêÇ= çé= ÇÉ= ëíáàÖáåÖ= î~å= ÇÉ= ~Ñëí~åÇëJ= çÑ=

âçëíÉåÑìåÅíáÉI=~äë=ëÉäÉÅíáÉÅêáíÉêáìãK==Eiì=Éå=aÉëëçìâóI=OMMSX=pçäçãçåI=NVUTF=

=

iì=Éå=aÉëëçìâó=EOMMSF=ÄÉëéêÉâÉå= áå=Üìå=~êíáâÉä= ÉÉå=mamqt=ãÉí=å= âä~åíÉåI=ÇáÉ=Éäâ=ÉÉå=

çéÜ~äáåÖëéìåí= E iv F= Éå= ÉÉå= äÉîÉêáåÖëéìåí= E niv + F= ëéÉÅáÑáÅÉêÉå= EãÉí= á= Z= NI= OI=ÁI= åFK= aÉ=

ÖÉâçééÉäÇÉ= çéÜ~äáåÖëéìåíÉå= Éå= äÉîÉêáåÖëéìåíÉå= ÇáÉåÉå= Çççê= ÇÉòÉäÑÇÉ= îê~ÅÜíï~ÖÉå=

ÄÉÇáÉåÇ= íÉ= ïçêÇÉå= EÚé~áêáåÖ= Åçåëíê~áåíëÛF= Éå= ÇÉ= çéÜ~äáåÖ= ÇáÉåí= ëíÉÉÇë= îµµê= ÇÉ=

çîÉêÉÉåëíÉããÉåÇÉ= äÉîÉêáåÖ= íÉ= ÖÉÄÉìêÉå= EÚéêáçê= Åçåëíê~áåíëÛ= çÑ= éêÉÅÉÇÉåíáÉêÉä~íáÉëFK= aÉ=

îäççí=ÄÉëí~~í=ìáí=ã= áÇÉåíáÉâÉ=îê~ÅÜíï~ÖÉåëK=aÉ=Å~é~ÅáíÉáí=î~å=ÇÉ=îê~ÅÜíï~ÖÉåëI=nI=ã~Ö=

çé= ÖÉÉå= ÉåâÉä= éìåí= áå= ÇÉ= êçìíÉ= çîÉêëÅÜêÉÇÉå= ïçêÇÉå= EÅ~é~ÅáíÉáíëÄÉéÉêâáåÖFK= sççê= Éäâ=

çéÜ~äáåÖëJ= çÑ= äÉîÉêáåÖëéìåí=ïçêÇí= ÉÉå= íáàÇëîÉåëíÉê= E
iE I=

iL F= ÖÉÇÉÑáåáÉÉêÇ= Eá= Z= NI=OI=ÁI=

OåFI=ï~~êÄáà= iE =ÜÉí=íáàÇëíáé=ïÉÉêÖÉÉÑí=ï~~êçé=ÇÉ=ëÉêîáÅÉ=íÉå=îêçÉÖëí=ã~Ö=ÄÉÖáååÉå=Éå= iL =

ÜÉí= íáàÇëíáé= ï~~êçé= ÇÉ= ëÉêîáÅÉ= íÉå= ä~~íëíÉ=ã~Ö= ÄÉÖáååÉåK= ^ääÉ= îê~ÅÜíï~ÖÉåë= îÉêíêÉââÉå=

î~åìáí=ÉÉå=ÅÉåíê~~ä=ÇÉéçí=
0

v =Éå=âÉêÉå=ÄáååÉå=ÉÉå=ÄÉé~~äÇ=íáàÇëáåíÉêî~ä=íÉêìÖ=å~~ê=ÇÉéçí=

12 +nv I=Ç~í=ÑóëáëÅÜ=ÖÉäáàâ=ã~Ö=òáàå=~~å=ÇÉéçí=
0

v K=eÉí=íáàÇëîÉåëíÉêI=ï~~êÄáååÉå=ÜÉí=îÉêíêÉâ=

î~å=ÇÉ=îê~ÅÜíï~ÖÉå=î~åìáí=ÇÉéçí=
0

v =ãçÉí=î~ääÉåI=ïçêÇí=ÖÉÖÉîÉå=Çççê=x
0

E I=
0

L zI=íÉêïáàä=

ÜÉí= íáàÇëîÉåëíÉêI= ï~~êÄáååÉå= ÇÉ= ~~åâçãëí= î~å= ÇÉ= îê~ÅÜíï~ÖÉåë= áå= ÇÉéçí=
12 +nv = ãçÉí=

î~ääÉåI= ïÉÉêÖÉÖÉîÉå=ïçêÇí= Çççê= x
12 +nE I=

12 +nL z= EãÉí=
12 +nE = Z=

12 +nL = Z=
0

L FK= aÉ=ã~ñáã~äÉ=

êçìíÉÇììê= áë= Çìë= ÖÉäáàâ=~~å= E
0

L =Ó=
0

E FK=jáåáã~äáë~íáÉ= î~å=ÇÉ= íçí~äÉ= âçëíÉåI= áåÅäìëáÉÑ=ÇÉ=

î~ëíÉ=îê~ÅÜíï~ÖÉåâçëí=Éå=ÇÉ=êÉáëâçëíÉå=EÉîÉåêÉÇáÖ=~~å=ÇÉ=~Ñëí~åÇFI=îçêãí=ÇÉ=ÇçÉäëíÉääáåÖ=

î~å=ÜÉí=éêçÄäÉÉãK==

=

sççêÇ~í=çîÉêÖÉÖ~~å=â~å=ïçêÇÉå=íçí=ÇÉ=ÄÉëéêÉâáåÖ=î~å=ÇÉ=áåîçÉÖÜÉìêáëíáÉâI=ãçÉíÉå=åçÖ=

ÉåâÉäÉ= î~êá~ÄÉäÉå= Éå= é~ê~ãÉíÉêë= ÖÉ≥åíêçÇìÅÉÉêÇ= ïçêÇÉåK= aÉ= êÉáëíáàÇ= íìëëÉå= Éäâ= é~~ê=

äçÅ~íáÉë= iv =Éå= jv =ïçêÇí=ÖÉÖÉîÉå=Çççê= jit ,
=Eá=Z=MI=NI=OI=ÁI=OåI=OåHNFK= iA =ÖÉÉÑí=ÇÉ=îêçÉÖëíÉ=
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~~åâçãëííáàÇ=î~å=ÉÉå=îê~ÅÜíï~ÖÉå=çé=äçÅ~íáÉ=áI=íÉêïáàä= iD =ÇÉ=îêçÉÖëíÉ=îÉêíêÉâíáàÇ=î~å=ÉÉå=

îê~ÅÜíï~ÖÉå=çé=äçÅ~íáÉ= iv =ïÉÉêÖÉÉÑí=Éå= iD =Z=ã~ñ=E iE I= iA F=H= id =EãÉí= id =Z=ëÉêîáÅÉíáàÇ=çé=

äçÅ~íáÉ= iv FK=aÉ=î~êá~ÄÉäÉå= iA =Éå= iD =òáàå=ÖÉÉå=Åçåëí~åíÉåI=ã~~ê=òáàå=~ÑÜ~åâÉäáàâ=î~å=ÇÉ=áå=

çéÄçìï= òáàåÇÉ= çéäçëëáåÖK= t~ååÉÉê= iA = ÖêçíÉê= áë= Ç~å= iL = çé= ÉÉå= äçÅ~íáÉ= jv I= ïçêÇí= ÇÉ=

íáàÇëîÉåëíÉêÄÉéÉêâáåÖ=îççê=ÇáÉ=äçÅ~íáÉ=çîÉêíêÉÇÉåK=qïÉÉ=é~ê~ãÉíÉêë=ïçêÇÉå=ÄÉêÉâÉåÇ=îççê=

ÉäâÉ=~~å=ÉÉå=îê~ÅÜíï~ÖÉå=íçÉÖÉïÉòÉå=äçÅ~íáÉI=å~ãÉäáàâ=ÇÉ=ï~ÅÜííáàÇ=
iW =Éå=ÜÉí=ã~ñáã~äÉ=

ìáíÖÉëíÉäÇÉ= íáàÇëáåíÉêî~ä= iY I= ï~~êÄáà= iW = H= iY = ÇÉ= ã~ñáã~äÉ= Éñíê~= íáàÇ= ïÉÉêÖÉÉÑí= ÇáÉ=

çéÖÉäçéÉå=â~å=ïçêÇÉå=ÇççêÇ~í=~åÇÉêÉ= äçÅ~íáÉë=çé=ÉÉå=íçÉä~~íÄ~êÉ=ã~åáÉê=îµµê=
iv = áå=ÇÉ=

ÜìáÇáÖÉ= êçìíÉ= ïçêÇÉå= áåÖÉîçÉÖÇK= aÉ= ï~ÅÜííáàÇ= iW = ïçêÇí= ~äë= îçäÖí= ÖÉÇÉÑáåáÉÉêÇW==

iW = Z= ã~ñ= EMI= −iE iA FK= få= ÇÉ= îÉêçåÇÉêëíÉääáåÖ= Ç~í= ~ääÉ= â= äçÅ~íáÉë= áå= ÉÉå= êçìíÉ= o= çé=

îçäÖçêÇÉ=ïÉÉêÖÉÖÉîÉå=
1rv I=

2rv I=ÁI= rkv =òáàåI=ïçêÇí= rjY =çé=ÉäâÉ=äçÅ~íáÉ= rjv =Eà=Z=NI=OI=ÁI=âF=

~äë=îçäÖí=ÄÉêÉâÉåÇW=

=

rkL =Ó=ã~ñ=E rkA I= rkE F= ~äë=à=Z=â=
rjY =Z=

=

ãáå=ô rjL =Ó=ã~ñ=E rjA I= rjE FI= 1+rjY H= 1+rjW õ= ~äë=à=Z=âJNI=âJOI=ÁI=N=

=

eÉí=çéëíÉääÉå=î~å=ÇÉ= áåáíáØäÉ=êçìíÉ=ÖÉÄÉìêí=îçäÖÉåë=ÇÉ=éêçÅÉÇìêÉ=çé=é~Öáå~=STS=Éå=STT=

î~å=iì=Éå=aÉëëçìâó=EOMMSFK=aÉ=îçäÖÉåÇÉ=ëí~é=áë=ÜÉí=ÄÉêÉâÉåÉå=î~å=ÇÉ=áåîçÉÖâçëíÉåK=aÉ=

ÖêççííÉ= î~å= ÇÉ= áåîçÉÖâçëí= òçì= òçïÉä= ÇÉ= ëíáàÖáåÖ= î~å= ÇÉ= ~ÑÖÉäÉÖÇÉ= ~Ñëí~åÇ= ~äë= ÇÉ=

îÉêãáåÇÉêáåÖ=î~å=ÇÉ=ëéÉäáåÖ=çé=ÇÉ=íáàÇëîÉåëíÉêë=ãçÉíÉå=ïÉÉêÖÉîÉåK==

=

sÉêçåÇÉêëíÉä= Ç~í= êçìíÉ=o= â= äçÅ~íáÉë=ÄÉî~íW=
1rv I=

2rv I=ÁI= rkv K= sÉêçåÇÉêëíÉä= ÄçîÉåÇáÉå=Ç~í=

ÜÉí=íçÉä~~íÄ~~ê=áë=çã=äçÅ~íáÉ= rjv =íìëëÉå=äçÅ~íáÉë=
1−riv =Éå=

riv =áå=êçìíÉ=o=áå=íÉ=îçÉÖÉåK=i~~í=

rjA' =ÇÉ= îêçÉÖëíÉ= ~~åâçãëííáàÇ= î~å= ÇÉ=îê~ÅÜíï~ÖÉå=çé= äçÅ~íáÉ= rjv I= å~= ÇÉ= áåîçÉÖáåÖ= î~å=

ÇÉòÉ=äçÅ~íáÉ= rjv =áå=êçìíÉ=oI=îççêëíÉääÉåK=a~å=ÖÉäÇíW= rjA' =Z=ã~ñ=E
1−riA I=

1−riE F=H=
1−id =H= jit ,1− K=

aÉÑáåáÉÉê=îÉêîçäÖÉåë= rjW ' =Éå= rjY ' =~äë=îçäÖíW=

rjW ' =Z=ã~ñ=EMI= −rjE rjA' F=
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rjY ' =Z=ãáå=ô −rjL =ã~ñ=E rjA' I= rjE FI= riW =H= −riY ∆ õ=

ï~~êÄáà=∆ =Z= jit ,1− =H= −ijt , = iit ,1− =H= jd =H= rjW ' =

=
aÉ= âçëí= î~å= ÇÉ= áåîçÉÖáåÖ= î~å= äçÅ~íáÉ= rjv = íìëëÉå= äçÅ~íáÉë=

1−riv = Éå=
riv = áå= êçìíÉ= oI= ïçêÇí=

ïÉÉêÖÉÖÉîÉå=Çççê=ÇÉ= äÉííÉê= C K=aÉòÉ= áåîçÉÖâçëí= C =ÄÉëí~~í=ìáí=ÇÉ=ëçã=î~å=ÇêáÉ=íÉêãÉåW==

C = Z=
1c = H=

2c = H=
3

c K= aÉ= íÉêã=
1c = ëí~~í= îççê= ÇÉ= îÉêãáåÇÉêáåÖ= î~å= ÇÉ= ëéÉäáåÖ= çé= ÇÉ=

íáàÇëîÉåëíÉêë= î~å= ÇÉ= äçÅ~íáÉë=
1rv I=

2rv I=ÁI=
1−riv I= å~= ÇÉ= áåîçÉÖáåÖ= î~å= äçÅ~íáÉ= rjv = ~ÅÜíÉê=

äçÅ~íáÉ=
1−riv = áå= êçìíÉ= oK= aÉ= ÄÉêÉâÉåáåÖ= î~å= ÇÉòÉ= íÉêã= ÖÉÄÉìêí= îçäÖÉåë= ÜÉí= îçäÖÉåÇÉ=

~äÖçêáíãÉW==

• pí~é=MW=i~~í= β =Z= rjW ' =H= rjY ' I=
1c =Z=M=Éå=â=Z=áJN=

• pí~é=NW=^äë= β ==≥== rkY =lc=â=Z=NI=Ç~å=
1c =Z=ÜìáÇáÖÉ=ï~~êÇÉ=¨å=pqlm=

• pí~é=OW=^äë=â=Z=áJNI=ä~~í= 1c =Z= −rkY β =Éå=Ö~=å~~ê=ëí~é=QX=Ö~=~åÇÉêë=å~~ê=ëí~é=P=

• pí~é=PW=^äë=
1+rkW =[=MI=ä~~í=

1c =Z=
1c =H=ãáå=E −rkY β I=

1+rkW F=

• pí~é=QW=i~~í= β =Z=
rkW =H= β =Éå=â=Z=âJNK=d~=å~~ê=ëí~é=N=

=

aÉ=íÉêã=
2c =ãÉÉí=ÇÉ=îÉêãáåÇÉêáåÖ=î~å=ÇÉ=ëéÉäáåÖ=çé=ÜÉí=íáàÇëîÉåëíÉê=î~å=äçÅ~íáÉ= rjv =å~=ÇÉ=

áåîçÉÖáåÖ=î~å=ÇÉòÉ=äçÅ~íáÉ= rjv =íìëëÉå=äçÅ~íáÉë=
1−riv =Éå=

riv =áå=êçìíÉ=oK=aÉ=íÉêã=
2c =ïçêÇí=~äë=

îçäÖí=ÖÉÇÉÑáåáÉÉêÇW=
2c =Z= −rjL =ã~ñ=E rjA' I= rjE F=−= rjY ' K=

=

aÉ=íÉêã=
3

c =ÖÉÉÑí=ÇÉ=ëíáàÖáåÖ=î~å=ÇÉ=~Ñëí~åÇ=ïÉÉêK=cçêãÉÉä=ïçêÇí=
3

c =~äë=îçäÖí=ÖÉÇÉÑáåáÉÉêÇW=

3
c =Z= jit ,1− =H= −ijt

,
= iit ,1− K=t~ååÉÉê=ÇÉ=ëåÉäÜÉáÇ=Åçåëí~åí=ÄäáàÑíI= áë=ÇÉ=êÉáë~Ñëí~åÇ=ÉîÉåêÉÇáÖ=

ãÉí= ÇÉ= êÉáëíáàÇK= a~~êÇççê= âìååÉå= ~ääÉ= ÇêáÉ= ÇÉ= íÉêãÉåI= å~ãÉäáàâ=
1c I=

2c = Éå=
3

c I= áå=

íáàÇëÉÉåÜÉÇÉå=ïÉÉêÖÉÖÉîÉå=ïçêÇÉåK=

=

iì= Éå= aÉëëçìâó= EOMMSF= ëíÉääÉå= îÉêîçäÖÉåë= ÜÉí= ÖÉÄêìáâ= î~å= ÉÉå= ÅêáíÉêáìã= îççê= çã= ÇÉ=

âï~äáíÉáí=î~å=ÇÉ=çéäçëëáåÖ=íÉ=îÉêÄÉíÉêÉåK=aÉòÉ=~ìíÉìêë=åçÉãÉå=Çáí=ÅêáíÉêáìã=ÜÉí=ÚÅêçëëáåÖ=

äÉåÖíÜ=éÉêÅÉåí~ÖÉÛ=çÑ=`im=Eiì=Éå=aÉëëçìâóI=OMMSW=éK=STV=ÉKîKFK=aÉ=ï~~êÇÉ=î~å=Çáí=ÅêáíÉêáìã=
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ãçÉí=Äáà=ÉäâÉ=áåîçÉÖáåÖ=çåÇÉê=ÉÉå=ÄÉé~~äÇÉ=ÇêÉãéÉäï~~êÇÉ=ÄäáàîÉåK=^äë=ÇÉòÉ=îççêï~~êÇÉ=

îçäÇ~~å=áëI=ïçêÇí=å~~ê=ÇÉ=áåîçÉÖâçëí=ÖÉâÉâÉå=çã=íÉ=ÄÉëäáëëÉå=ïÉäâÉ=äçÅ~íáÉ=~äë=îçäÖÉåÇÉ=

~~å= ïÉäâÉ= êçìíÉ= ïçêÇí= íçÉÖÉîçÉÖÇ= Éå= çé= ïÉäâÉ= éä~~íë= áå= ÇÉòÉ= êçìíÉK= aÉ= îçääÉÇáÖÉ=

éêçÅÉÇìêÉ=î~å=ÇÉ=ÜÉìêáëíáÉâ=â~å=íÉêìÖÖÉîçåÇÉå=ïçêÇÉå=áå=iì=Éå=aÉëëçìâó=EOMMSW=éK=SUN=

ÉKîKFK=

=

PKS=eÉí=ìáíïÉêâÉå=î~å=ÉÉå=îççêÄÉÉäÇéêçÄäÉÉã=

=

k~=ÇÉ= íÜÉçêÉíáëÅÜÉ=ÄÉëéêÉâáåÖÉå= áå=Çáí=ÜççÑÇëíìâ=Éå=ÜÉí=îçêáÖÉI=ïçêÇí= áå=ÜÉí=îçäÖÉåÇÉ=

ÜççÑÇëíìâ= ÇáÉéÉê= áåÖÉÖ~~å= çé= ÉÉå= îççêÄÉÉäÇéêçÄäÉÉãI= å~ãÉäáàâ= ÉÉå=

êçåÇêáíéä~ååáåÖëéêçÄäÉÉã= ãÉí= çéÜ~äáåÖ= Éå= äÉîÉêáåÖ= Éå= ÉÉåÜÉáÇëä~ÇáåÖÉåI= Éå= ÇÉ=

ÜÉìêáëíáëÅÜÉ= çéäçëëáåÖëéêçÅÉÇìêÉ= îççê= Çáí= éêçÄäÉÉãK= få= ÜÉí= ä~~íëíÉ= ÜççÑÇëíìâ= î~å= ÇÉòÉ=

ÉáåÇîÉêÜ~åÇÉäáåÖ= ïçêÇí= Çáí= êçåÇêáíéä~ååáåÖëéêçÄäÉÉã= ãÉí= çéÜ~äáåÖ= Éå= äÉîÉêáåÖ= Éå=

ÉÉåÜÉáÇëä~ÇáåÖÉå= îÉêÇÉê= ìáíÖÉÄêÉáÇ= ãÉí= ÇÉ= ~~åïÉòáÖÜÉáÇ= î~å= íáàÇëîÉåëíÉêëK= få= ÇÉ=

ÄÉëéêÉâáåÖ=î~å=ÜÉí=éêçÄäÉÉã=ãÉí=íáàÇëîÉåëíÉêë=âçãÉå=ÇÉ=ÅçåÅÉéíÉå=ìáí=ÜÉí=ä~~íëíÉ=ÇÉÉä=

î~å=Çáí=ÜççÑÇëíìâ=íÉêìÖK==

=
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eççÑÇëíìâ=QW oçåÇêáíéä~ååáåÖ= ãÉí= çéÜ~äáåÖ= Éå= äÉîÉêáåÖ= Éå=

ÉÉåÜÉáÇëä~ÇáåÖÉå=
=

QKN=fåäÉáÇáåÖ=

=

fã~áI=káëÜáãìê~=Éå=`ìêêÉåí=EOMMTF=ÄÉëÅÜêáàîÉå=áå=Üìå=é~éÉê=ÉÉå= ÚîÉÜáÅäÉ=êçìíáåÖ=éêçÄäÉã=

ïáíÜ= Ñìää= Åçåí~áåÉê= äç~ÇÛ= Esomc`F= Éå= òáà= ÖÉîÉå= Çáí= éêçÄäÉÉã= ÇÉ= îçäÖÉåÇÉ= ÇÉÑáåáíáÉW=

5^ëëìãáåÖ=íÜÉ=ÜçãçÖÉåÉçìë=Åçåí~áåÉê=íóéÉ=~åÇ=ëáòÉ=~åÇ=çïå=~åÇ=ÅÜ~êíÉêÉÇ=ÑäÉÉíë=ïáíÜ=

ÇáÑÑÉêÉåí=Ü~ìäáåÖ=Åçëíë=~åÇ=ïçêâáåÖ=íáãÉ=äÉåÖíÜëI=ÑáåÇ=íÜÉ=çéíáã~ä=~ëëáÖåãÉåí=çÑ=íÜÉ=çïå=

~åÇ=ÅÜ~êíÉêÉÇ=ÑäÉÉíë=íç=~=ëÉí=çÑ=ÇÉäáîÉêó=~åÇ=éáÅâìé=éçáåí=é~áêë=EÜÉêÉ~ÑíÉê=êÉÑÉêêÉÇ=íç=~ë=aJ

m=é~áêëFI=áå=çêÇÉê=íç=ãáåáãáòÉ=íÜÉ=íçí~ä=ÇáëíêáÄìíáçå=ÅçëíÒ=Efã~á=Éí=~äKI=OMMTW=éK=UUFK==

=

eÉí= Ö~~í= ÜáÉê= çã= ÜÉí= îÉêîçÉê= î~å= Åçåí~áåÉêë= íìëëÉå= ÉåÉêòáàÇë= ëáíÉë= î~å= îÉêä~ÇÉêë=

EÚëÜáééÉêëÛF= çÑ= çåíî~åÖÉêë= EÚÅçåëáÖåÉÉëÛF= Éå= ~åÇÉêòáàÇë= áåíÉêãçÇ~äÉ= íÉêãáå~äëK= _áà= ÉÉå=

äÉîÉêáåÖëêáí= EÚÇÉäáîÉêó= íêáéÛF= îÉêíêÉâí= ÇÉ= îê~ÅÜíï~ÖÉå= ãÉí= ÉÉå= îçääÉ= Åçåí~áåÉê= î~åìáí= ÇÉ=

íÉêãáå~ä=Éå=äÉîÉêí=ÇÉòÉ=~Ñ=Äáà=ÉÉå=çåíî~åÖÉêI=ï~~êå~=ÇÉ=äÉÖÉ=îê~ÅÜíï~ÖÉå=íÉêìÖâÉÉêí=å~~ê=

ÇÉ= íÉêãáå~äK= a~~êíÉÖÉåçîÉê= îÉêíêÉâí= Äáà= ÉÉå=çéÜ~äáåÖëêáí= EÚéáÅâìé= íêáéÛF= ÉÉå= îê~ÅÜíï~ÖÉå=

ãÉí= ÉÉå= äÉÖÉ= Åçåí~áåÉê= å~~ê= ÇÉ= ëáíÉ= î~å= ÉÉå= îÉêä~ÇÉêI= ï~~ê= ÇÉ= Åçåí~áåÉê= ïçêÇí=

îçäÖÉä~ÇÉåI=Éå=âÉÉêí=ÇÉ=îê~ÅÜíï~ÖÉå=ãÉí=ÉÉå=îçääÉ=Åçåí~áåÉê=íÉêìÖ=å~~ê=ÇÉ=íÉêãáå~äK=få=

Çáí=ÜççÑÇëíìâ=ïçêÇí=~~å=ÇÉ=Ü~åÇ=î~å=ÉåâÉäÉ=ÉÉåîçìÇáÖÉ=îççêÄÉÉäÇÉå=ÇÉ=Çççê=fã~á=Éí=~äK=

EOMMTF=çåíïçêéÉå=ÜÉìêáëíáÉâ=ÖÉíÉëíK==

=

=

QKO=aÉÑáåáíáÉ=î~å=ÜÉí=éêçÄäÉÉã=

QKOKN=aÉ=îäççí=

=

bÉå=ÄÉÇêáàÑ=ÜÉÉÑí=ÖÉïççåäáàâ=ÇÉ=âÉìòÉ=çã=îê~ÅÜíï~ÖÉåë=íÉ=âçéÉå=Éå=Üìå=îÉêîçÉê=òÉäÑ=ìáí=

íÉ= îçÉêÉå= çÑ= çã= íê~åëéçêíí~âÉå= ìáí= íÉ= ÄÉëíÉÇÉå= ~~å= ÉÉå=ãÉÉê= ÖÉëéÉÅá~äáëÉÉêÇÉ= ÄÉÇêáàÑK=
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t~ååÉÉê=íê~åëéçêíí~âÉå=ìáíÄÉëíÉÉÇ=ïçêÇÉåI=ïçêÇí=ÖÉÄêìáâ=ÖÉã~~âí=î~å=ÉÉå=îê~ÅÜíï~ÖÉå=

Éå= ÅÜ~ìÑÑÉìê= î~å= ÉÉå= ~åÇÉêÉ= Ñáêã~K= få= ÜÉí= îÉêîçäÖ= î~å= ÇÉòÉ= íÜÉëáë= ò~ä= ÇÉòÉ= çéíáÉ=

~~åÖÉÇìáÇ=ïçêÇÉå=~äë=òáàåÇÉ=ÜÉí=ÖÉÄêìáâ=î~å=ÉÉå=ÉñíÉêåÉ=îê~ÅÜíï~ÖÉå=çÑ=î~å=ÉÉå=ÉñíÉêåÉ=

îäççíK=

=

fã~á= Éí= ~äK= EOMMTF= îÉêçåÇÉêëíÉääÉå= ÉÉå= ÄÉÇêáàÑ= Ç~í= âáÉëí= îççê= ÉÉå= ÉáÖÉå= îäççí= ÇáÉ= èì~=

Å~é~ÅáíÉáí= ÜÉí= ãáÇÇÉå= ÜçìÇí= íìëëÉå= ÇÉ= éáÉâÉå= Éå= ÇÉ= Ç~äÉå= áå= ÇÉ= îê~~ÖI= ï~~êÄáà= ÜÉí=

çîÉêëÅÜçí=î~å=ÇÉ=îê~~Ö=çéÖÉî~åÖÉå=ïçêÇí=ãÉí=ÉñíÉêåÉ=îê~ÅÜíï~ÖÉåëK=sççê=ÇÉ=ÉáÖÉå=îäççí=

ïçêÇÉå=ÇÉ=â~éáí~~äâçëíÉå=Éå=ÇÉ=äççåâçëíÉå=î~å=ÇÉ=ÄÉëíììêÇÉê=Çççê=fã~á=Éí=~äK=EOMMTF=~äë=

ÖÉòçåâÉå= âçëíÉå= EÚëìåâ= ÅçëíëÛF= ÄÉëÅÜçìïÇK= dÉòçåâÉå= âçëíÉå=ïçêÇÉå= áå=eçêåÖêÉå= Éí= ~äK=

EOMMMF=ÖÉÇÉÑáåáÉÉêÇ=~äë=ÜáëíçêáëÅÜÉ=âçëíÉå=ÇáÉ=çåîÉêãáàÇÉäáàâ=òáàå=çåÖÉ~ÅÜí=ïÉäâÉ=~ÅíáÉ=áå=

ÇÉ=íçÉâçãëí=ïçêÇí=çåÇÉêåçãÉåK=^~åÖÉòáÉå=ÇÉ=â~éáí~~äâçëíÉå=Éå=ÇÉ= äççåâçëíÉå=îççê=ÇÉ=

ÄÉëíììêÇÉê= Äáà= ÇÉ= ÉáÖÉå= îäççí= ~äíáàÇ=ïçêÇÉå= çéÖÉäçéÉåI= çåÖÉ~ÅÜí= ÇÉ=ïÉêâä~ÇáåÖ= î~å= ÇÉ=

îê~ÅÜíï~ÖÉåI=îçêãÉå=ÇÉòÉ=âçëíÉå=áåÇÉêÇ~~Ç=ÖÉòçåâÉå=âçëíÉåK=aÉ=âçëíÉå=îççê=Äê~åÇëíçÑ=

ïçêÇÉå=ÉÅÜíÉê=éÉê=êáí=çéÖÉäçéÉåK=aÉòÉ=âçëíÉå=îçêãÉå=Ç~~êÇççê=ÜÉí=îççêå~~ãëíÉ=ÇÉÉä=î~å=

ÇÉ= âçëíÉå= îççê= ÇÉ= ÉáÖÉå= îäççíK= aÉ= âçëíÉå= îççê= ÇÉ= ÉñíÉêåÉ= îäççí= ïçêÇÉå= îÉêçåÇÉêëíÉäÇ=

ÖêçíÉê= íÉ= òáàå= Ç~å= ÇáÉ= îççê= ÇÉ= ÉáÖÉå= îäççíK= lçâ= ïçêÇí= îÉêçåÇÉêëíÉäÇ= Ç~í= ÉÉå= ÉñíÉêåÉ=

îê~ÅÜíï~ÖÉå=ÇáêÉÅí=å~Ç~í=ÇÉòÉ=ÇÉ=~~å=ÜÉã=íçÉÖÉïÉòÉå=íê~åëéçêíí~âÉå=ÜÉÉÑí=ìáíÖÉîçÉêÇI=

íÉêìÖâÉÉêí= å~~ê= òáàå= ãçÉÇÉêÄÉÇêáàÑK= eáÉêÇççê= î~êáØêÉå= ÇÉ= âçëíÉå= îççê= ÉÉå= ÉñíÉêåÉ=

îê~ÅÜíï~ÖÉå=ãÉí=ÇÉ=íáàÇëëé~ååÉ=ï~~êÄáååÉå=ÇÉòÉ=Çççê=ÜÉí=ÉáÖÉå=ÄÉÇêáàÑ=ÖÉÄêìáâí=ïçêÇíK==

EeçêåÖêÉå=Éí=~äKI=OMMMX=fã~á=Éí=~äKI=OMMTF=

=

^~åÖÉòáÉå= ÇÉ= ÉáÖÉå= îäççí= ÖçÉÇâçéÉê= áë= Ç~å= ÇÉ= ÉñíÉêåÉ= îäççíI= áë= ÜÉí= ÇÉ= ÄÉÇçÉäáåÖ= Ç~í=

òçîÉÉä= ãçÖÉäáàâ= íê~åëéçêíí~âÉå= íçÉÖÉïÉòÉå= ïçêÇÉå= ~~å= ÇÉ= ÉáÖÉå= îäççíK= bÉå= ä~~íëíÉ=

îÉêçåÇÉêëíÉääáåÖ= ëíÉäí= îççêçé= Ç~í= ÇÉ= íÉ= îÉêîçÉêÉå= Åçåí~áåÉêë= î~å= ÜÉíòÉäÑÇÉ= íóéÉ= Éå=

ÇÉòÉäÑÇÉ= ÖêççííÉ= òáàåI= òçÇ~í= ÇÉ= íê~åëéçêíâçëíÉå= åáÉí= î~êáØêÉå= ãÉí= ÇÉ= Åçåí~áåÉêÖêççííÉK==

Efã~á=Éí=~äKI=OMMTF=

=
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QKOKO=mêçÄäÉÉãÑçêãìäÉêáåÖ=

=

wç~äë=áå=ÇÉ=áåäÉáÇáåÖ=îÉêãÉäÇ=ïÉêÇI=ÄÉëí~~å=ÄáååÉå=ÜÉí=somc`=ìáí=fã~á=Éí=~äK=EOMMTF=íïÉÉ=

íóéÉë= î~å= êáííÉåW= äÉîÉêáåÖëêáííÉå= Éå= çéÜ~äáåÖëêáííÉåK= bÉå= äÉîÉêáåÖëêáí= â~å= ÉÅÜíÉê= ççâ=

ÖÉÅçãÄáåÉÉêÇ=ïçêÇÉå=ãÉí=ÉÉå=çéÜ~äáåÖëêáí=EòáÉ=ÑáÖììê=SFK=aÉ=îê~ÅÜíï~ÖÉå=êáàÇí=ãÉí=ÉÉå=

îçääÉ=Åçåí~áåÉê=î~å=ÇÉ=íÉêãáå~ä=å~~ê=ÇÉ=ëáíÉ=î~å=ÇÉ=çåíî~åÖÉêK=a~~êå~=êáàÇí=Üáà=ãÉí=ÉÉå=

äÉÖÉ=Åçåí~áåÉê=å~~ê=ÇÉ=ëáíÉ=î~å=ÇÉ=îÉêä~ÇÉê=ï~~ê=Üáà=ÇÉ=Åçåí~áåÉê=îìäí=Éå=îÉêîçäÖÉåë=êáàÇí=

Üáà= ãÉí= ÉÉå= îçääÉ= Åçåí~áåÉê= íÉêìÖ= å~~ê= ÇÉ= íÉêãáå~äK= wç= ïçêÇí= ÇÉ= ~Ñëí~åÇ= ÇáÉ= ÇÉ=

îê~ÅÜíï~ÖÉå=~ÑäÉÖí=òçåÇÉê=ä~ÇáåÖ=îÉêâäÉáåÇK==

=

=
cáÖììê=SW=`çãÄáå~íáÉ=äÉîÉêáåÖëêáí=Éå=çéÜ~äáåÖëêáí==Efã~á=Éí=~äKI=OMMTW=éK=UVF=

=

aÉ= ÇçÉäëíÉääáåÖ= î~å= ÜÉí= éêçÄäÉÉã= ÄÉëí~~í= ìáí= ÜÉí= ãáåáã~äáëÉêÉå= î~å= ÇÉ= íçí~äÉ=

ÇáëíêáÄìíáÉâçëíÉåI=íÉêïáàä=ÇÉ=íáàÇëÅ~é~ÅáíÉáí=î~å=ÇÉ=îê~ÅÜíï~ÖÉåë=ÖÉêÉëéÉÅíÉÉêÇ=ïçêÇíK=aÉ=

íáàÇëÅ~é~ÅáíÉáí= î~å= ÉÉå= îê~ÅÜíï~ÖÉå= ÄÉëí~~í= ìáí= ÇÉ= íáàÇëáåíÉêî~ääÉå= ï~~êáå= ÜÉí= îçÉêíìáÖ=

ÄÉëÅÜáâÄ~~ê= áë= îççê= ÜÉí= ìáíîçÉêÉå= î~å= êáííÉåK=eÉí= çåÇÉêÜçìÇ= î~å=ÇÉ= îê~ÅÜíï~ÖÉå= EÄîÄK=

å~âáàâÉå=î~å=ÇÉ=ãçíçêI=çäáÉ=îÉêîÉêëÉåI=ÉíÅKF=åÉÉãí=ççâ=íáàÇ=áå=ÄÉëä~Ö=Éå=ÖÉÇìêÉåÇÉ=ÇÉòÉ=

íáàÇ= âìååÉå= ÇÉ= îê~ÅÜíï~ÖÉåë= ÖÉÉå= êáííÉå= ìáíîçÉêÉåK= báÖÉå= îê~ÅÜíï~ÖÉåë= ïçêÇÉå=

îÉêçåÇÉêëíÉäÇ=ÉÉå=âäÉáåÉêÉ=íáàÇëÅ~é~ÅáíÉáí=íÉ=ÄÉòáííÉå=Ç~å=ÉñíÉêåÉ=îê~ÅÜíï~ÖÉåëK==Efã~á=Éí=

~äKI=OMMTF=

=

^ääÉ= îÉêä~ÇÉêë= Éå= çåíî~åÖÉêë= ãçÉíÉå= áå= Çáí= somc`= ÄÉòçÅÜí= ïçêÇÉåK= aáí= îçêãí= ÖÉÉå=

éêçÄäÉÉã= ~~åÖÉòáÉå= ïçêÇí= îÉêçåÇÉêëíÉäÇ= Ç~í= òçîÉÉä= ÉñíÉêåÉ= îê~ÅÜíï~ÖÉåë= ~äë= åçÇáÖ=

ÖÉÄêìáâí=âìååÉå=ïçêÇÉåK=^äë= ä~~íëíÉ=ïçêÇí=îÉêçåÇÉêëíÉäÇ=Ç~í=ÜÉí=~~åí~ä= äÉîÉêáåÖëéìåíÉå=
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ÖÉäáàâ= áë= ~~å= ÜÉí= ~~åí~ä= çéÜ~äáåÖëéìåíÉåI= òçÇ~í= ÉåâÉä= ÖÉÅçãÄáåÉÉêÇÉ= êáííÉå= ìáíÖÉîçÉêÇ=

ÇáÉåÉå= íÉ= ïçêÇÉå= Éå= ÖÉÉå= áåÇáîáÇìÉäÉK= fåÇáÉå= ÜÉí= ~~åí~ä= äÉîÉêáåÖëéìåíÉå= Äáà= ÉÉå=

éê~âíáëÅÜÉ= íçÉé~ëëáåÖ= îÉêëÅÜáäí= î~å= ÜÉí= ~~åí~ä= çéÜ~äáåÖëéìåíÉåI= â~å= ÇÉòÉ= ëáíì~íáÉ=

çéÖÉäçëí=ïçêÇÉå=Çççê=ÖÉÄêìáâ=íÉ=ã~âÉå=î~å= ÚÇìããó=éçáåíëÛI=ï~~êÄáà=ÇÉ=îÉêîçÉêíáàÇÉå=Éå=

íê~åëéçêíâçëíÉå=îÉêÄçåÇÉå=~~å=ÇÉ=êáííÉå=î~å=Éå=å~~ê=ÇÉòÉ=äÉîÉêáåÖëJ=çÑ=çéÜ~äáåÖëéìåíÉå=

ÖÉäáàâ= ÖÉëíÉäÇ= ïçêÇÉå= ~~å= åìäK= eáÉêÇççê= â~å= íçÅÜ= ÖÉÄêìáâ= ÖÉã~~âí= ïçêÇÉå= î~å= ÇÉ=

ÜÉìêáëíáÉâ=î~å=fã~á=Éí=~äK=EOMMTFK=

=

QKOKP=táëâìåÇáÖÉ=ÑçêãìäÉêáåÖ=î~å=ÜÉí=çéíáã~äáë~íáÉéêçÄäÉÉã=

=

eÉí=éêçÄäÉÉã=Ç~í=áå=éìåí=QKO=ÄÉëéêçâÉå=ïÉêÇI=ïçêÇí=Çççê=fã~á=Éí=~äK=EOMMTF=éêçÄäÉÉã=xmz=

ÖÉåçÉãÇ=Éå=ïçêÇí=ïáëâìåÇáÖ=~äë=îçäÖí=ÖÉÑçêãìäÉÉêÇW==

=
xmz= jáåáã~äáëÉÉê== ijkijk

KkVjVi

xCR
PD

⋅∑∑∑
∈∈∈

= = = = ENF=
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Vj ∈∀ = Kk ∈∀ = ERF=

= t~~êÄáàW==

D
V = W= pÉí=î~å=äÉîÉêáåÖëéìåíÉå=

D
Vi ∈ = W= fåÇÉñ=îççê=N=ÄÉé~~äÇ=äÉîÉêáåÖëéìåí=

P
V = W= pÉí=î~å=çéÜ~~äéìåíÉå=

P
Vj ∈ = W= fåÇÉñ=îççê=N=ÄÉé~~äÇ=çéÜ~~äéìåí=

K = W= pÉí=î~å=îê~ÅÜíï~ÖÉåë=

Kk ∈ = W= fåÇÉñ=îççê=N=ÄÉé~~äÇÉ=îê~ÅÜíï~ÖÉå=
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ijkCR = W=
qê~åëéçêíâçëí=çéÖÉäçéÉå=Çççê= k =î~å=ÜÉí=ÇÉéçí=å~~ê= i I=å~~ê= j =

Éå=íÉêìÖ=å~~ê=ÜÉí=ÇÉéçí=

ijkx = W=
===Z=N=áåÇáÉå=ÉÉå=Åçåí~áåÉê=î~å= i =å~~ê= j =îÉêîçÉêÇ=ïçêÇí=Çççê= k =

===Z=M=~åÇÉêë=

ijT = W=
aÉ=îÉêîçÉêíáàÇ=EÚÜ~ìäáåÖ=íáãÉÛF=î~å=ÜÉí=ÇÉéçí=å~~ê= i I=å~~ê= j =Éå=
íÉêìÖ=å~~ê=ÜÉí=ÇÉéçí=

kL = W= aÉ=íáàÇëÅ~é~ÅáíÉáí=î~å= k =

=

aÉ=ÇçÉäÑìåÅíáÉ=î~å=éêçÄäÉÉã=xmz=ÄÉëí~~í=Çìë=ìáí=ÜÉí=ãáåáã~äáëÉêÉå=î~å=ÇÉ=íê~åëéçêíâçëíÉå=

ÇáÉ= çéÖÉäçéÉå= ïçêÇÉå= Çççê= ÜÉí= ìáíîçÉêÉå= î~å= ÖÉÅçãÄáåÉÉêÇÉ= äÉîÉêáåÖëJ= Éå=

çéÜ~äáåÖëêáííÉåK=aÉ=ëÉí=î~å=ÄÉéÉêâáåÖÉå=EOF=òçêÖí=Éêîççê=Ç~í=Éäâ=çéÜ~äáåÖëéìåí=îÉêÄçåÇÉå=

áë=ãÉí=Éñ~Åí=¨¨å=äÉîÉêáåÖëéìåí=Éå=Éñ~Åí=Çççê=¨¨å=îê~ÅÜíï~ÖÉå=ïçêÇí=ÄÉòçÅÜíK=aÉ=ëÉí=î~å=

ÄÉéÉêâáåÖÉå= EPF= òçêÖí= Éêîççê= Ç~í= Éäâ= äÉîÉêáåÖëéìåí= ãÉí= Éñ~Åí= ¨¨å= çéÜ~äáåÖëéìåí=

îÉêÄçåÇÉå=áë=Éå=Éñ~Åí=Çççê=¨¨å=îê~ÅÜíï~ÖÉå=ÄÉòçÅÜí=ïçêÇíK=_ÉáÇÉ=ëÉíë=î~å=ÄÉéÉêâáåÖÉå=

ë~ãÉå=òçêÖÉå=Ç~í=ÉÉå=ÖÉÅçãÄáåÉÉêÇÉ=êáí=ëäÉÅÜíë=ìáí=¨¨å=äÉîÉêáåÖëJ=Éå=¨¨å=çéÜ~äáåÖëéìåí=

ÄÉëí~~í=Éå=Ç~í=ÇÉòÉ=ÖÉÅçãÄáåÉÉêÇÉ= êáí= ëäÉÅÜíë=Çççê= ¨¨å=îê~ÅÜíï~ÖÉå=ïçêÇí= ìáíÖÉîçÉêÇK=

bäâ= îçÉêíìáÖ= â~å= ÉåâÉä= êáííÉå= ìáíîçÉêÉå= òçä~åÖ= òáàå= íáàÇëÅ~é~ÅáíÉáí= åáÉí= çîÉêëÅÜêÉÇÉå=

ïçêÇíK=lã=Çáí= íÉ=ÄÉêÉáâÉå=ïçêÇí=ÇÉ= ëÉí=î~å=ÄÉéÉêâáåÖÉå= EQF= íçÉÖÉîçÉÖÇK= = Efã~á=Éí=~äKI=

OMMTF=

=

QKOKQ=qçÉé~ëëáåÖ=î~å=ÇÉ=íÉÅÜåáÉâ=î~å=i~Öê~åÖÉ=êÉä~ñ~íáÉ=

=
QKOKQKN==fåäÉáÇáåÖ=
=
fã~á= Éí= ~äK= EOMMTF= íçåÉå= áå= Üìå= é~éÉê= ~~å= Ç~í= ÜÉí= ÚîÉÜáÅäÉ= êçìíáåÖ= éêçÄäÉã= ïáíÜ= Ñìää=

Åçåí~áåÉê= äç~ÇÛ= kmJÜ~êÇ= áëK= sÉÉä= kmJÜ~êÇÉ=éêçÄäÉãÉå= âìååÉå= çéíáã~~ä= çéÖÉäçëí=ïçêÇÉåI=

ã~~ê=Çáí=åÉÉãíI= òÉâÉê=îççê=éê~âíáëÅÜÉ=éêçÄäÉãÉåI= îÉÉä= íáàÇ= áå=ÄÉëä~ÖK=lã=~äë=ÄÉÇêáàÑ=ÇÉ=

âä~åíÉå= ÉÅÜíÉê= ÖçÉÇ= íÉ= âìååÉå= ÄÉÇáÉåÉåI= ãçÉí= ÉÉå= êáííÉåéä~å= ëåÉä= ÄÉêÉâÉåÇ= âìååÉå=

ïçêÇÉåK= aáí= îçêãí= ÇÉ= êÉÇÉå= Ç~í= fã~á= Éí= ~äK= EOMMTF= ÉÉå= ÜÉìêáëíáÉâ= îççêëíÉääÉå= çã= ÜÉí=

somc`= çé= íÉ= äçëëÉåK= aÉ= ~ìíÉìêë= ã~âÉå= áå= ÇÉòÉ= ÜÉìêáëíáÉâ= ÖÉÄêìáâ= î~å= ÉÉå= i~Öê~åÖÉ=

êÉä~ñ~íáÉ=î~å=ÜÉí=çêáÖáåÉäÉ=éêçÄäÉÉã=xmzK=lã=ÇÉ=ÜÉìêáëíáÉâ=ìáí=fã~á=Éí=~äK=EOMMTF=ÄÉíÉê=íÉ=

ÄÉÖêáàéÉåI=ïçêÇí=Ç~~êçã=ÉÉêëí=ÉÉå=~äÖÉãÉåÉ=ìáíäÉÖ=çîÉê=i~Öê~åÖÉ=êÉä~ñ~íáÉ=ÖÉÖÉîÉåK=aÉòÉ=
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ìáíäÉÖ=ïçêÇí=ÖÉÄ~ëÉÉêÇ=çé=ÜÉí=~êíáâÉä=î~å=cáëÜÉê=ENVUNFI=Ç~í=ÉÉå=çîÉêòáÅÜí=ÖÉÉÑí=î~å=ï~í=

áå=ÜÉí=îççêÖ~~åÇÉ=ÇÉÅÉååáìã=ÖÉäÉÉêÇ=ïÉêÇ=çîÉê=i~Öê~åÖÉ=êÉä~ñ~íáÉK==

=

QKOKQKO==i~Öê~åÖÉ=êÉä~ñ~íáÉ=îççê=ÖÉÜÉÉäí~ääáÖÉ=äáåÉ~áêÉ=éêçÖê~ããÉêáåÖëéêçÄäÉãÉå=
=
cáëÜÉê=ENVUNF=îÉêíêÉâí=î~åìáí=ÉÉå=ÅçãÄáå~íçêáëÅÜ=çéíáã~äáë~íáÉéêçÄäÉÉã=EmFI=ÖÉÑçêãìäÉÉêÇ=

~äë= ÉÉå= ÖÉÜÉÉäí~ääáÖ= éêçÖê~ããÉêáåÖëéêçÄäÉÉã= EÚáåíÉÖÉê= éêçÖê~ããáåÖ= éêçÄäÉãÛ= çÑ= fmFK= aÉ=

ïáëâìåÇáÖÉ=ÑçêãìäÉêáåÖ=î~å=Çáí=éêçÄäÉÉã=áë=ÇÉ=îçäÖÉåÇÉW==

=

EmF= = jáåáã~äáëÉÉê= xc ⋅ =

låÇÉêïçêéÉå=~~å=ÇÉ=ÄÉéÉêâáåÖÉå=

= =⋅ xA =b =

= xD ⋅ =≤ = e =

= x =≥ =M=Éå=ÖÉÜÉÉäí~ääáÖ=
=

x =ëíÉäí=ÜáÉêÄáà=ÉÉå=å=×=N=ã~íêáñ=îççêI= b =ÉÉå=ã=×=N=ã~íêáñI= e =ÉÉå=â=×=N=ã~íêáñ=Éå=~ääÉ=

~åÇÉêÉ=ã~íêáÅÉë=ÜÉÄÄÉå=ÇáãÉåëáÉë=ÇáÉ=ÜáÉê=áå=çîÉêÉÉåëíÉããáåÖ=ãÉÉ=òáàåK==

=

aÉ= êÉä~ñ~íáÉ= î~å= éêçÄäÉÉã= EmF= â~å= îçäÖÉåë= cáëÜÉê= ENVUNF= çé= ÇêáÉ= ãçÖÉäáàâÉ= ã~åáÉêÉå=

ÖÉÄÉìêÉåK= _áà= ÉÉå=ÉÉêëíÉ= çéíáÉ=ïçêÇí= ÇÉ=ÄÉéÉêâáåÖ= î~å= ÇÉ= ÉäÉãÉåíÉå= î~å= x = íçí= ÖÉÜÉäÉ=

ÖÉí~ääÉå= ïÉÖÖÉä~íÉåI= òçÇ~í= êÉØäÉ= ÖÉí~ääÉå= ççâ= íçÉÖÉä~íÉå= òáàå= Éå= ÇÉ= ëáãéäÉñ= ãÉíÜçÇÉ=

ÖÉÄêìáâí=â~å=ïçêÇÉå=çã=íçí=ÉÉå=çéäçëëáåÖ=íÉ=âçãÉåK=aÉòÉ=êÉä~ñ~íáÉ=ïçêÇí=~äÖÉãÉÉå=ÇÉ=im=

êÉä~ñ~íáÉ= î~å= ÜÉí= ÖÉÜÉÉäí~ääáÖ= éêçÖê~ããÉêáåÖëéêçÄäÉÉã= ÖÉåçÉãÇK= eÉí= ÖÉêÉä~ñÉÉêÇ=

éêçÄäÉÉãI=Ç~í=Çççê=cáëÜÉê=ENVUNF=éêçÄäÉÉã=EimF=ÖÉåçÉãÇ=ïçêÇíI=ïçêÇí=Çìë=ÉÉå=ÖÉïççå=

äáåÉ~áê=éêçÖê~ããÉêáåÖëéêçÄäÉÉã=áå=éä~~íë=î~å=ÉÉå=fmK=aÉ=çéíáã~äÉ=ÇçÉäÑìåÅíáÉï~~êÇÉ=î~å=

ÜÉí=éêçÄäÉÉã=EimF=ïçêÇí=îççêÖÉëíÉäÇ=Çççê=ÇÉ=åçí~íáÉ=wimK=_áà=ÇÉ=im=êÉä~ñ~íáÉ=ÖÉäÇí=Ç~í=wim=

âäÉáåÉê=áë=Ç~å=çÑ=ÖÉäáàâ=~~å=w=Ewim=≤=wFI=ï~~êÄáà=w=ÇÉ=ÇçÉäÑìåÅíáÉï~~êÇÉ=î~å=EmF=îççêëíÉäíK==

EcáëÜÉêI=NVUNX=eáääáÉê=Éå=iáÉÄÉêã~åI=OMMNF=

=

bÉå=íïÉÉÇÉ=ãçÖÉäáàâÉ=êÉä~ñ~íáÉ=ÖÉÄÉìêíI=îçäÖÉåë=cáëÜÉê=ENVUNFI=Çççê=ÜÉí=çîÉêÄêÉåÖÉå=î~å=

ÇÉ= ëÉí= î~å= ÖÉäáàâÜÉáÇëÄÉéÉêâáåÖÉå= å~~ê= ÇÉ= ÇçÉäÑìåÅíáÉK= eáÉêÇççê= çåíëí~~í= ÜÉí= i~Öê~åÖÉ=

éêçÄäÉÉã=EioλFI=ãÉí=~äë=ÇçÉäÑìåÅíáÉï~~êÇÉ=waEλFK==
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=

EioìF= = jáåáã~äáëÉÉê= xc ⋅ =+= ⋅λ E xA ⋅ =−=b F=

= = låÇÉêïçêéÉå=~~å=ÇÉ=ÄÉéÉêâáåÖÉå=

= xD ⋅ =≤ = e =

= x =≥ =M=Éå=ÖÉÜÉÉäí~ääáÖ=
=

aÉ=îÉÅíçê=λ=Z=EλNI=ÁI=λãF=áå=ÇÉòÉ=ÑçêãìäÉêáåÖI=áë=ÉÉå=îÉÅíçê=î~å=i~Öê~åÖÉ=ãìäíáéäáÅ~íçêÉåK==

=

_áà=ÇÉòÉ= íïÉÉÇÉ= êÉä~ñ~íáÉ=ÖÉäÇí=çéåáÉìï=Ç~í=ÇÉ=çéíáã~äÉ=ÇçÉäÑìåÅíáÉï~~êÇÉI=ÜáÉê= waEλFI=

âäÉáåÉê=áë=Ç~å=çÑ=ÖÉäáàâ=~~å=w=EwaEλF=≤=wFK=aÉòÉ=çåÖÉäáàâÜÉáÇ=â~å=ÖÉã~ââÉäáàâ=~~åÖÉíççåÇ=

ïçêÇÉåK=píÉä=Ç~í= ∗
x =ÉÉå=çéíáã~äÉ=çéäçëëáåÖ=î~å=EmF=îççêëíÉäíI=Ç~å=ÖÉäÇíW==

=

waEλF=≤= ∗⋅ xc =+= ⋅λ E ∗⋅ xA =−=b F=Z=w=
=

aÉ=çåÖÉäáàâÜÉáÇ=áå=ÇÉòÉ=êÉä~íáÉ=îçäÖí=ìáí=ÇÉ=ÇÉÑáåáíáÉ=î~å=waEλFI=íÉêïáàä=ÇÉ=ÖÉäáàâÜÉáÇ=îçäÖí=

ìáí=ÜÉí=ÑÉáí=Ç~í=w=Z= ∗⋅ xc =Éå=Ç~í= ∗⋅ xA =−=b =Z=MK==

=

aÉ=ÇÉêÇÉ=Éå=ä~~íëíÉ=ãçÖÉäáàâÉ=êÉä~ñ~íáÉ=îççê=éêçÄäÉÉã=EmF=ìáí=cáëÜÉê=ENVUNFI=ÄêÉåÖí=ÇÉ=ëÉí=

î~å=çåÖÉäáàâÜÉáÇëÄÉéÉêâáåÖÉå= çîÉê= å~~ê= ÇÉ= ÇçÉäÑìåÅíáÉK=eáÉêÇççê= çåíëí~~í= ÜÉí= i~Öê~åÖÉ=

éêçÄäÉÉã=Eioλ
Û
F=ãÉí=~äë=ÇçÉäÑìåÅíáÉï~~êÇÉ=wa

Û
EλFK==

=

Eioì

Û
F= = jáåáã~äáëÉÉê= xc ⋅ =+= ⋅λ E xD ⋅ =−= e F=

= = låÇÉêïçêéÉå=~~å=ÇÉ=ÄÉéÉêâáåÖÉå=

= =⋅ xA =b =

= x =≥ =M=Éå=ÖÉÜÉÉäí~ääáÖ=
=

lçâ=Äáà=ÇÉòÉ=êÉä~ñ~íáÉ=áë=ÇÉ=çéíáã~äÉ=ÇçÉäÑìåÅíáÉï~~êÇÉI=ÜáÉê=wa
ÛEλFI=âäÉáåÉê=Ç~å=çÑ=ÖÉäáàâ=

~~å=w=Ewa
Û
EλF=≤=wFK=aÉòÉ=çåÖÉäáàâÜÉáÇ=â~å=çéåáÉìï=ÖÉã~ââÉäáàâ=~~åÖÉíççåÇ=ïçêÇÉåK=píÉä=

Ç~í= ∗
x =ÉÉå=çéíáã~äÉ=çéäçëëáåÖ=î~å=EmF=îççêëíÉäíI=Ç~å=ÖÉäÇí=çåÇÉê=ÇÉ=îÉêÉáëíÉ=Ç~í=λ=ÉÉå=

éçëáíáÉÑ=ÖÉí~ä=áëW==

wa
ÛEλF=≤= ∗⋅ xc =+= ⋅λ E ∗⋅ xD =−=e F=≤=w=

=
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aÉ=ÉÉêëíÉ=çåÖÉäáàâÜÉáÇ=áå=ÇÉòÉ=êÉä~íáÉ=îçäÖí=ìáí=ÇÉ=ÇÉÑáåáíáÉ=î~å=wa
Û
EλFI=íÉêïáàä=ÇÉ=íïÉÉÇÉ=

çåÖÉäáàâÜÉáÇ=îçäÖí=ìáí=ÜÉí=ÑÉáí=Ç~í=w=Z= ∗⋅ xc =Éå=Ç~í= ∗⋅ xD =−=e =≤=MK==
=

aÉ=ÄÉÇçÉäáåÖ=Äáà=ÇÉ= ä~~íëíÉ= íïÉÉ= êÉä~ñ~íáÉë= áë=çã=λ= íÉ=çéíáã~äáëÉêÉå=òçÇ~í=ÇÉ=çéäçëëáåÖ=

î~å= ÇÉ= êÉä~ñ~íáÉ= ÉÉå= íçÉä~~íÄ~êÉ= çéäçëëáåÖ= îççê= EmF= îçêãí= Éå= ÇÉ= çéíáã~äÉ=

ÇçÉäÑìåÅíáÉï~~êÇÉ= î~å= ÇÉ= êÉä~ñ~íáÉ= òç= ÇáÅÜí= ãçÖÉäáàâ= Äáà= w= âçãí= íÉ= äáÖÖÉåK= bê= ÄÉëí~~í=

áããÉêë= ÖÉÉå= Ö~ê~åíáÉ= Ç~í= ÉÉå= λ= ÖÉîçåÇÉå= â~å= ïçêÇÉå= ï~~êîççê= ÇÉ= çéäçëëáåÖ= î~å= ÇÉ=

êÉä~ñ~íáÉ= ÖÉäáàâ= áë= ~~å= ÇÉ= çéíáã~äÉ= çéäçëëáåÖ= î~å= EmFI=ï~~êÇççê= ÉÉå= òç= ÇáÅÜí=ãçÖÉäáàâÉ=

ÄÉå~ÇÉêáåÖ=î~å=ÇÉòÉ=çéíáã~äÉ=çéäçëëáåÖ=ÖÉòçÅÜí=ÇáÉåí=íÉ=ïçêÇÉåK=

=

QKOKQKP==i~Öê~åÖÉ=êÉä~ñ~íáÉ=îççê=êçåÇêáíéä~ååáåÖ=ãÉí=ÉÉåÜÉáÇëä~ÇáåÖÉå=
=
aÉ= Çççê= fã~á= Éí= ~äK= EOMMTF= îççêÖÉëíÉäÇÉ= ÜÉìêáëíáÉâ=ã~~âí= ÖÉÄêìáâ= î~å= ÉÉå= ÚëìÄÖê~ÇáÉåí=

çéíáãáò~íáçå= éêçÅÉÇìêÉÛI= ÖÉÄ~ëÉÉêÇ= çé= ÇÉ= i~Öê~åÖÉ= êÉä~ñ~íáÉ= xmoz= î~å= ÜÉí= çêáÖáåÉäÉ=

éêçÄäÉÉã=xmzK==
=

xmoz= jáåáã~äáëÉÉê== 
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QKQ=fääìëíê~íáÉ= ~~å= ÇÉ= Ü~åÇ= î~å= ÉÉå= îççêÄÉÉäÇ= ãÉí= ìáíëäìáíÉåÇ= ÉáÖÉå=

îê~ÅÜíï~ÖÉåë=

QKQKN=fåäÉáÇáåÖ=

=

få= Çáí= ÉÉêëíÉ= îççêÄÉÉäÇ= Ö~~í= ÜÉí= çã= ÉÉå= somc`= ãÉí= îáàÑ= äÉîÉêáåÖëJ= Éå= îáàÑ=

çéÜ~äáåÖëéìåíÉåI=òçÇ~í=îáàÑ=aJm=é~êÉå=ÖÉîçêãÇ=òìääÉå=ïçêÇÉå= áå=ÇÉ=çéäçëëáåÖK=aÉ=îäççí=

ÄÉëí~~í=ìáí=íïÉÉ=ÉáÖÉå=îê~ÅÜíï~ÖÉåëK=

=
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QKQKO=aÉ=Ç~í~=

=

aÉ=ÖÉÖÉîÉåë=îççê=ÉÉå=ÉÉêëíÉ=îççêÄÉÉäÇ=ïçêÇÉå=ìáí=báäçå=Éí=~äK=ENVTNF=çîÉêÖÉåçãÉåK= få=

q~ÄÉä=^KVKT=5aÉí~áäë=çÑ=éêçÄäÉã=TÒ=Ebáäçå=Éí=~äKI=NVTNW=éK=OMMF=ïçêÇÉå=ÜáÉê=ÇÉ=Åç∏êÇáå~íÉå=

ÖÉÖÉîÉå= î~å= ÉÉå= ~~åí~ä= âä~åíÉåäçÅ~íáÉë= Éå= î~å= ÉÉå= ÇÉéçíK= ráí= ÇÉòÉ= í~ÄÉä= ïçêÇÉå= ÇÉ=

äçÅ~íáÉÖÉÖÉîÉåë= îççê= Çáí= ÉÉêëíÉ= îççêÄÉÉäÇ= Çìë= ÖÉëÉäÉÅíÉÉêÇK= få= í~ÄÉä= PI= ÇáÉ= ÜáÉêçåÇÉê=

îçäÖíI=ïçêÇÉå=ÇÉòÉ=äçÅ~íáÉÖÉÖÉîÉåë=ïÉÉêÖÉÖÉîÉåK=^äë=~Ñëí~åÇ=íçí=ÜÉí=ÇÉéçí=ïçêÇí=ÜáÉê=ÇÉ=

bìÅäáÇáëÅÜÉ= ~Ñëí~åÇ= ÖÉÄêìáâíI= åäK= =−+−= )²()²( 212112 yyxxd = bìÅäáÇáëÅÜÉ= ~Ñëí~åÇ=

íìëëÉå=éìåí=N=Éå=éìåí=OK=

=

q~ÄÉä=PW=içÅ~íáÉÖÉÖÉîÉåë=ENëíÉ=îççêÄÉÉäÇ=somc`F=

hä~åí=åêK= ñJÅç∏êÇáå~~í= óJÅç∏êÇáå~~í= ^Ñëí~åÇ=íçí=ÇÉéçí= pççêí=éìåí=

M= OVO= QOR= L= ÇÉéçí=

N= OVU= QOT= S= äÉîÉêáåÖëéìåí=

O= PMT= QSQ= QO= çéÜ~äáåÖëéìåí=

P= POM= QPV= PN= äÉîÉêáåÖëéìåí=

Q= POO= QPT= PO= çéÜ~äáåÖëéìåí=

R= PNQ= QPR= OQ= äÉîÉêáåÖëéìåí=

S= POQ= QPP= PP= çéÜ~äáåÖëéìåí=

T= PMQ= QOT= NO= äÉîÉêáåÖëéìåí=

U= OVS= QNU= U= çéÜ~äáåÖëéìåí=

V= OVT= QNM= NS= äÉîÉêáåÖëéìåí=

NM= PNQ= QMS= OV= çéÜ~äáåÖëéìåí=

=

^~åÖÉòáÉå= áå= ÜÉí= somc`= ÖÉîê~~ÖÇ= ïçêÇí= çã= ÉÉå= êáííÉåéä~ååáåÖ= çé= íÉ= ëíÉääÉå= ãÉí= aJm=

é~êÉå= ÇáÉ= ìáíÖÉîçÉêÇ= ïçêÇÉå= Çççê= îê~ÅÜíï~ÖÉåë= ãÉí= ÉÉå= ÄÉéÉêâíÉ= íáàÇëÅ~é~ÅáíÉáíI= òáàå=

ÄáàâçãÉåÇÉ=ÖÉÖÉîÉåë=åçÇáÖK=qÉå=ÉÉêëíÉ=ãçÉí=ÇÉ=~Ñëí~åÇ=ÄÉêÉâÉåÇ=ïçêÇÉå=î~å=ÜÉí=ÇÉéçí=

å~~ê=Éäâ=äÉîÉêáåÖëéìåíI=å~~ê=Éäâ=çéÜ~äáåÖëéìåí=Éå=Ç~å=íÉêìÖ=å~~ê=ÜÉí=ÇÉéçíK=lé=Ä~ëáë=î~å=

ÇÉòÉ=~Ñëí~åÇÉå=âìååÉå=Ç~å=ÇÉ=îÉêîçÉêíáàÇÉå=Éå=ÇÉ=íê~åëéçêíâçëíÉå=îççê=ÉáÖÉå=Éå=ÖÉäÉ~ëíÉ=

îê~ÅÜíï~ÖÉåë=ÄÉé~~äÇ=ïçêÇÉåK=aÉ=îÉêîçÉêíáàÇ=çÑ= ÚÜ~ìäáåÖ=íáãÉÛ=åçÇáÖ=çã=ÉÉå=aJm=é~~ê=íÉ=
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ÄÉÇáÉåÉåI= ïçêÇí= ~êÄáíê~áê= ÖÉäáàâ= ÖÉëíÉäÇ= ~~å= ~åÇÉêÜ~äÑ= âÉÉê= ÇÉ= ~Ñëí~åÇ= î~å= ÇÉ=

ÖÉÅçãÄáåÉÉêÇÉ= êáíI= ï~~êÄáà= ÇÉ= ÄÉâçãÉå= ê~íáçå~äÉ= ÖÉí~ääÉå= ~ÑÖÉêçåÇ= ïçêÇÉå= íçí= ÖÉÜÉäÉ=

ÖÉí~ääÉåK= aÉ= íê~åëéçêíâçëíÉå= î~å= ÇÉ= îäççí= ïçêÇÉå= áå= ÇÉ= éêçÄäÉÉãÄÉëÅÜêáàîáåÖ=

îÉêçåÇÉêëíÉäÇ= ~ÑÜ~åâÉäáàâ= íÉ= òáàå= î~å= ÇÉ= îÉêîçÉêíáàÇÉå= Éå= ~~åÖÉòáÉå= ÇÉ= îÉêîçÉêíáàÇÉå=

~ÑÜ~åâÉäáàâ=òáàå= î~å=ÇÉ=~Ñëí~åÇI=ïçêÇÉå=ÇÉ= íê~åëéçêíâçëíÉå=îççê=ÇÉ=ÉáÖÉå=îê~ÅÜíï~ÖÉåë=

ÖÉäáàâ= ÖÉëíÉäÇ= ~~å= íïÉÉ= ã~~ä= ÇÉ= ~Ñëí~åÇ= î~å= ÇÉ= ÖÉÅçãÄáåÉÉêÇÉ= êáíI= ï~~êÄáà= ïÉÉê= ÉÉå=

~ÑêçåÇáåÖ= íçí= ÖÉÜÉäÉ= ÖÉí~ääÉå= ÖÉÄÉìêíK= aÉ= îÉêîçÉêíáàÇÉå= Éå= ÇÉ= íê~åëéçêíâçëíÉå= ÇáÉ=

ÖÉÄêìáâí=ïçêÇÉå=áå=Çáí=ÉÉêëíÉ=îççêÄÉÉäÇ=ïçêÇÉå=áå=ÇÉ=í~ÄÉääÉå=Q=Éå=R=ïÉÉêÖÉÖÉîÉåK==

=

q~ÄÉä=QW=sÉêîçÉêíáàÇÉå=ENëíÉ=îççêÄÉÉäÇ=somc`F=

=====á====à= O= Q= S= U= NM=

N= NOV= VT= VV= PR= VP=

P= NRO= NMM= NMT= NMT= NQN=

R= NQQ= VT= NMN= UR= NOP=

T= NPT= VU= VV= QU= VT=

V= NSV= NOT= NOS= QU= VQ=
=

q~ÄÉä=RW=qê~åëéçêíâçëíÉå=î~å=ÉÉå=êáí=ãÉí=ÉáÖÉå=îê~ÅÜíï~ÖÉå=ENëíÉ=îççêÄÉÉäÇ=somc`F=

====á====à= O= Q= S= U= NM=

N= NTO= NOV= NPO= QT= NOQ=

P= OMP= NPP= NQP= NQP= NUU=

R= NVO= NOV= NPR= NNQ= NSQ=

T= NUO= NPM= NPO= SR= NOV=

V= OOR= NTM= NSV= SQ= NOR=
=

bÉå=ä~~íëíÉ=ÄÉåçÇáÖÇ=ÖÉÖÉîÉå=áë=ÇÉ=íáàÇëÅ~é~ÅáíÉáí=î~å=ÇÉ=ÉáÖÉå=îê~ÅÜíï~ÖÉåëK=^~åÖÉòáÉå=

ÜÉí= ÜáÉê= çã= ÉÉå= âäÉáå= îççêÄÉÉäÇ= Ö~~íI= â~å= ÇÉòÉ=ÄÉëí= åáÉí= ~ä= íÉ= Öêççí= ÖÉâçòÉå=ïçêÇÉåK=

a~~êçã=ïçêÇí=ÖÉÄêìáâ=ÖÉã~~âí=î~å=ÉÉå=íáàÇëÅ~é~ÅáíÉáí=î~å=PSM=ãáåìíÉåK==

=
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QKQKP=_Éé~äáåÖ=î~å=ÖÉëÅÜáâíÉ=i~Öê~åÖÉ=ãìäíáéäáÅ~íçêÉå=îççê=ÜÉí=éêçÄäÉÉã=

=

bÉå=ÄÉä~åÖêáàâÉ=îê~~Ö=ÇáÉ=ÖÉëíÉäÇ=â~å=ïçêÇÉåI= áë=çÑ=ÇÉ=ÜÉìêáëíáÉâ=ÜÉí=çéíáã~äÉ=êÉëìäí~~í=

îççê= ÜÉí= îççêÄÉÉäÇéêçÄäÉÉã= ò~ä= ÖÉîÉåK=a~~êçã=ïçêÇí= áå= ÇÉòÉ=é~ê~Öê~~Ñ= ÇÉ= ÚëìÄÖê~ÇáÉåí=

çéíáãáò~íáçå= éêçÅÉÇìêÉÛ= ÖÉîçäÖÇ= çã= i~Öê~åÖÉ= ãìäíáéäáÅ~íçêÉå= îççê= ÜÉí= îççêÄÉÉäÇ= íÉ=

ÄÉé~äÉåI=ï~~êå~= áå=éìåí=QKQKQ=ÇÉ=ÜÉìêáëíáÉâ=ìáíÖÉîçÉêÇ=ò~ä=ïçêÇÉå=Éå= áå=éìåí=QKQKR= íÉê=

îÉêÖÉäáàâáåÖ=ÇÉ=çéíáã~äÉ=çéäçëëáåÖ=ÄÉêÉâÉåÇ=ò~ä=ïçêÇÉåK=aÉ=ÄÉêÉâÉåáåÖ=î~å=ÇÉ=çéíáã~äÉ=

çéäçëëáåÖ=áë=áå=Çáí=ÖÉî~ä=ãçÖÉäáàâI=~~åÖÉòáÉå=ÜÉí=çã=ÉÉå=âäÉáå=îççêÄÉÉäÇ=Ö~~íK==

=

lã=éÉê=áíÉê~íáÉ=áå=ÇÉ=ÚëìÄÖê~ÇáÉåí=çéíáãáò~íáçå=éêçÅÉÇìêÉÛ=ÇÉ=éêçÄäÉãÉå=xmiz=Éå=xmcz=çé=íÉ=

äçëëÉå=ïçêÇí=ÜÉí=çéíáã~äáë~íáÉéêçÖê~ãã~=ifkal=ÖÉÄêìáâí=EãÉÉê=áåÑçêã~íáÉ=â~å=ÖÉîçåÇÉå=

ïçêÇÉå=çé=ÇÉ=ïÉÄëáíÉW=ïïïKäáåÇçKÅçãFK=^~åÖÉòáÉå=ÜÉí=çã=ÉÉå=âäÉáå=îççêÄÉÉäÇ=Ö~~íI=â~å=

éêçÄäÉÉã=xmcz=çéíáã~~ä=çéÖÉäçëí=ïçêÇÉå=Éå=ÜçÉÑí=ÇÉ=~~åÖÉé~ëíÉ=ÚÑáêëí=Ñáí=ÇÉÅêÉ~ëÉÇ=çêÇÉêÛ=

ÜÉìêáëíáÉâ= ÜáÉê= åáÉí= ÖÉÄêìáâí= íÉ= ïçêÇÉåK= aÉ= éêçÄäÉãÉå= ïçêÇÉå= ïáëâìåÇáÖ= ïÉÉêÖÉÖÉîÉå=

òç~äë= òÉ= áå= ifkal= áåÖÉîçÉêÇ= ãçÉíÉå= ïçêÇÉåK= t~~ê= ãçÖÉäáàâ= ïçêÇí= ÉÅÜíÉê= ïÉä= ÖÉÄêìáâ=

ÖÉã~~âí= î~å= ÑçêãìäÉë= çéÇ~í= ÇÉ=ãçÇÉääÉå= åáÉí= íÉ= Öêççí= òçìÇÉå= ïçêÇÉåK= aÉòÉ= ÑçêãìäÉë=

ÇáÉåÉå= å~íììêäáàâ= ïÉä= îçääÉÇáÖ= ìáíÖÉëÅÜêÉîÉå= íÉ= ïçêÇÉå= ï~ååÉÉê= ÜÉí= ãçÇÉä= áå= ifkal=

áåÖÉÖÉîÉå= ïçêÇíK= aÉ= åçí~íáÉ= fkqbdbo= ÖÉîçäÖÇ= Çççê= ÉÉå= î~êá~ÄÉäÉ= ÄÉíÉâÉåí= Ç~í= ÇÉòÉ=

î~êá~ÄÉäÉ=Äáå~áê=áëI=ãÉí=~åÇÉêÉ=ïççêÇÉå=Ç~í=ÇÉòÉ=î~êá~ÄÉäÉ=~ääÉÉå=ÇÉ=ï~~êÇÉå=åìä=Éå=¨¨å=

â~å=~~ååÉãÉåK=

=
• pí~é= NW= j~ñáíÉê= Z= OMMI= nd = Z= OI= Z = Z= ∞+ I= fíÉê= Z= NI= å= Z= NI= _Éëíi_= Z= MI==

1λ =Z= *λ =Z=ôMõK=

• pí~é=OW=içë=éêçÄäÉÉã=xmiz=çé=Éå=ÄÉêÉâÉå=ÇÉ=ÇçÉäÑìåÅíáÉï~~êÇÉ=î~å=xmozK=i~~í= PRZ =

ÇÉòÉ=ÇçÉäÑìåÅíáÉï~~êÇÉ=î~å=xmoz=òáàåK=^äë= PRZ =[=_Éëíi_I= ä~~í=Ç~å=_Éëíi_=Z= PRZ I=

fíÉê=Z=NI= *λ =Z= nλ I=~åÇÉêë=fíÉê=Z=fíÉê=H=NK=

� éêçÄäÉÉã=xmiz=

jfk=NTO= 12Y =H=NOV= 14Y =H=NPO=
16

Y =H=QT=
18

Y =H=NOQ=
110

Y =H=OMP=
32

Y =H=NPP=
34

Y =

H=NQP=
36

Y =H=NQP=
38

Y =H=NUU=
310

Y =H=NVO=
52

Y =H=NOV=
54

Y =H=NPR=
56

Y =H=NNQ=
58

Y =
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H=NSQ=
510

Y =H=NUO=
72

Y =H=NPM=
74

Y =H=NPO=
76

Y =H=SR=
78

Y =H=NOV=
710

Y =H=OOR=
92

Y =

H=NTM=
94

Y =H=NSV=
96

Y =H=SQ=
98

Y =H=NOR=
910

Y =

pr_gb`q=ql=

=∑ ij

i

Y =N===== ∈∀j =ôOI=QI=SI=UI=NMõX=ãÉí= ∈i =ôNI=PI=RI=TI=Võ=

=∑ ij

j

Y =N===== ∈∀i =ôNI=PI=RI=TI=VõX=ãÉí= ∈j =ôOI=QI=SI=UI=NMõ==

bka=

fkqbdbo= ijY ====== ∈∀i =ôNI=PI=RI=TI=Võ=Éå= ∈∀j =ôOI=QI=SI=UI=NMõ==

� ÖÉîçêãÇÉ= aJm= é~êÉå= ~äë= êÉëìäí~~í= î~å= xmizW= NJU= Eé~~ê= NFI= PJQ= Eé~~ê= OFI==

RJS=Eé~~ê=PFI=TJO=Eé~~ê=QF=Éå=VJNM=Eé~~ê=RF=

� =PRZ =SOO==[==M==�==_Éëíi_=Z=SOO=

� fíÉê=Z=NI= *λ =Z=ôMõ=

• pí~é=PW=içë=éêçÄäÉÉã=xmcz=çéK=i~~í=cb^p=ÇÉ=ÇçÉäÑìåÅíáÉï~~êÇÉ=î~å=ÇÉ=íçÉä~~íÄ~êÉ=

çéäçëëáåÖ=òáàåK=^äë=cb^p=Y= Z I=ä~~í=Ç~å=Z =Z=cb^pK=^äë= Z =Ó=_Éëíi_=Y=NI=pqlmK=

� éêçÄäÉÉã=xmcz=

jfk=QT=
11Z =H=QT=

21Z =H=NPP=
12Z =H=NPP=

22Z =H=NPR=
13

Z =H=NPR=
23

Z =H=NUO=

14Z =H=NUO=
24Z =H=NOR=

15
Z =H=NOR=

25
Z ==

pr_gb`q=ql=

=∑ kp

k

Z =N===== ∈∀p =ôNI=OI=PI=QI=RõX=ãÉí= ∈k =ôNI=Oõ=

PR=
11Z =H=NMM=

12Z =H=NMN=
13

Z =H=NPT=
14Z =H=VQ=

15
Z =Y=PSM=

PR=
21Z =H=NMM=

22Z =H=NMN=
23

Z =H=NPT=
24Z =H=VQ=

25
Z =Y=PSM=

bka=

fkqbdbo= kpZ ====== ∈∀k =ôNI=Oõ=Éå= ∈∀p =ôNI=OI=PI=QI=Rõ==

� îê~ÅÜíï~ÖÉå=NW=aJm=é~~ê=Q=ETJOF=

îê~ÅÜíï~ÖÉå=OW=aJm=é~êÉå=N=ENJUFI=O=EPJQFI=P=ERJSF=Éå=R=EVJNMF==

� cb^p=Z=SOO==Y== ∞+ ==�== Z Z=SOO=

� Z =Ó=_Éëíi_=Z=SOO=Ó=SOO=Z=M==Y==N==�==pqlm=
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• pí~é=QI=R=Éå=S=åáÉí=ãÉÉê=åçÇáÖK==

=

eáÉêìáí=Ääáàâí=Ç~í=ÇÉ=çéíáã~äÉ=i~Öê~åÖÉ=ãìäíáéäáÅ~íçêÉå=ÄÉáÇÉ=ÖÉäáàâ=òáàå=~~å=åìäK=fåÇáÉå=

ÇÉ=ëÉí=î~å=íáàÇëÅ~é~ÅáíÉáíëÄÉéÉêâáåÖÉå=Çìë=ïÉÖÖÉä~íÉå=ïçêÇí=Äáà=ÇÉ=ÑçêãìäÉêáåÖ=î~å=ÜÉí=

îççêÄÉÉäÇI=îáåÇí=ifkal=ÜÉíòÉäÑÇÉ=êÉëìäí~~í=îççê=Çáí=éêçÄäÉÉã=xmÛz=Ç~å=îççê=ÜÉí=çêáÖáåÉäÉ=

éêçÄäÉÉã= xmzK= aÉòÉ= ëÉí= ÄÉéÉêâáåÖÉå= ÜçìÇí= áå= Çáí= îççêÄÉÉäÇ= Çìë= ÉÉå= îççêï~~êÇÉ= áå= ÇáÉ=

~ìíçã~íáëÅÜ=îÉêîìäÇ=ïçêÇí=Çççê=ÇÉ=çéäçëëáåÖK==

=

QKQKQ=léäçëëáåÖ=î~å=ÜÉí=éêçÄäÉÉã=îá~=ÇÉ=ÜÉìêáëíáÉâ=

=

lã=ÉÉå=~åíïççêÇ=íÉ=îáåÇÉå=çé=ÇÉ=îê~~Ö=çÑ=ÇÉ=ÜÉìêáëíáÉâ=ççâ=ÇÉ=çéíáã~äÉ=çéäçëëáåÖ=îççê=

xmz=â~å=îáåÇÉåI=ïçêÇí=ÇÉ=ÜÉìêáëíáÉâ=ìáíÖÉîçÉêÇ=ãÉí=ÄÉáÇÉ=i~Öê~åÖÉ=ãìäíáéäáÅ~íçêÉå=ÖÉäáàâ=

~~å= åìäK= ^ÅÜíÉêÉÉåîçäÖÉåë= ïçêÇÉå= éêçÄäÉÉã= xmiz= Éå= éêçÄäÉÉã= xmcz= çéÖÉäçëíK= aÉòÉ=

çéäçëëáåÖÉå= âìååÉå= áå= ÇÉ= îçêáÖÉ= é~ê~Öê~~Ñ= íÉêìÖÖÉîçåÇÉå= ïçêÇÉåI= ~~åÖÉòáÉå= Ç~~ê=

éêçÄäÉÉã= xmiz=Éå= xmcz=ãÉí= == 21 λλ =M= êÉÉÇë= çéÖÉäçëí=ïÉêÇÉå=Äáà= ÇÉ= ìáíîçÉêáåÖ=î~å=ÇÉ=

ÚëìÄÖê~ÇáÉåí=çéíáãáò~íáçå=éêçÅÉÇìêÉÛK=aÉ=îçäÖÉåÇÉ=êÉëìäí~íÉå=ïÉêÇÉå=Ç~~ê=ÖÉîçåÇÉåW==

• ÇçÉäÑìåÅíáÉï~~êÇÉ=xmiz=Z=ÇçÉäÑìåÅíáÉï~~êÇÉ=xmcz=Z=SOO=

• îê~ÅÜíï~ÖÉå=N=ÄÉòçÉâí=aJm=é~~ê=TJO=

• îê~ÅÜíï~ÖÉå=O=ÄÉòçÉâí=aJm=é~êÉå=NJUI=PJQI=RJS=Éå=VJNM=

=

QKQKR=aÉ=Éñ~ÅíÉ=çéäçëëáåÖ=î~å=ÜÉí=éêçÄäÉÉã=

=

^~åÖÉòáÉå=ÜÉí=ÜáÉê=çã=ÉÉå=âäÉáå=îççêÄÉÉäÇ=Ö~~íI= áë=ÜÉí=ãçÖÉäáàâ=Çáí=Éñ~Åí=çé=íÉ= äçëëÉå=

ãÉí= ÄÉÜìäé= î~å= ifkalK= aÉ=ïáëâìåÇáÖÉ= ÑçêãìäÉêáåÖ= î~å= ÜÉí= éêçÄäÉÉãI=ï~~êÄáà= ÇÉ= ÇÉäÉå=

ï~~ê=Çáí=â~å=áåÖÉâçêí=ïÉêÇÉå=íçí=ÑçêãìäÉëI=áë=ÇÉ=îçäÖÉåÇÉW==

=

jfk=NTO= 121X =H=NTO= 122X =H=NOV= 141X =H=NOV= 142X =H=NPO=
161

X =H=NPO=
162

X =H=QT=
181

X =H=QT=

182
X =H=NOQ=

1101
X =H=NOQ=

1102
X =H=OMP=

321
X =H=OMP=

322
X =H=NPP=

341
X =H=NPP=

342
X =H=NQP=

361
X =
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H=NQP=
362

X =H=NQP=
381

X =H=NQP=
382

X =H=NUU=
3101

X =H=NUU=
3102

X =H=NVO=
521

X =H=NVO=
522

X =H=

NOV=
541

X =H=NOV=
542

X =H=NPR=
561

X =H=NPR=
562

X =H=NNQ=
581

X =H=NNQ=
582

X =H=NSQ=
5101

X =H=NSQ=

5102
X =H=NUO=

721
X =H=NUO=

722
X =H=NPM=

741
X =H=NPM=

742
X =H=NPO=

761
X =H=NPO=

762
X =H=SR=

781
X =H=

SR=
782

X =H=NOV=
7101

X =H=NOV=
7102

X =H=OOR=
921

X =H=OOR=
922

X =H=NTM=
941

X =H=NTM=
942

X =H=NSV=

961
X =H=NSV=

962
X =H=SQ=

981
X =H=SQ=

982
X =H=NOR=

9101
X =H=NOR=

9102
X =

pr_gb`q=ql=

=∑∑ ijk

ki

X =N===== ∈∀j =ôOI=QI=SI=UI=NMõX=ãÉí= ∈i =ôNI=PI=RI=TI=Võ=Éå= ∈k =ôNI=Oõ=

=∑∑ ijk

kj

X =N===== ∈∀i =ôNI=PI=RI=TI=VõX=ãÉí= ∈j =ôOI=QI=SI=UI=NMõ=Éå= ∈k =ôNI=Oõ=

NOV=
121X =H=VT=

141X =H=VV=
161

X =H=PR=
181

X =H=VP=
1101

X =H=NRO=
321

X =H=NMM=
341

X =H=NMT=
361

X =H=

NMT=
381

X =H=NQN=
3101

X =H=NQQ=
521

X =H=VT=
541

X =H=NMN=
561

X =H=UR=
581

X =H=NOP=
5101

X =H=NPT=

721
X =H=VU=

741
X =H=VV=

761
X =H=QU=

781
X =H=VT=

7101
X =H=NSV=

921
X =H=NOT=

941
X =H=NOS=

961
X =H=QU=

981
X =H=VQ=

9101
X =Y=PSM=

NOV=
122X =H=VT=

142X =H=VV=
162

X =H=PR=
182

X =H=VP=
1102

X =H=NRO=
322

X =H=NMM=
342

X =H=NMT=
362

X =

H=NMT=
382

X =H=NQN=
3102

X =H=NQQ=
522

X =H=VT=
542

X =H=NMN=
562

X =H=UR=
582

X =H=NOP=
5102

X =H=NPT=

722
X =H=VU=

742
X =H=VV=

762
X =H=QU=

782
X =H=VT=

7102
X =H=NSV=

922
X =H=NOT=

942
X =H=NOS=

962
X =H=QU=

982
X =H=VQ=

9102
X =Y=PSM=

∈ijkX ={MI=N}===== ∈∀i ôNI=PI=RI=TI=VõI= ∈∀j ôOI=QI=SI=UI=NMõ=Éå= ∈∀k ôNI=Oõ=

=

aÉ=îçäÖÉåÇÉ=çéäçëëáåÖ=îççê=Çáí=éêçÄäÉÉã=ïÉêÇ=Çççê=ifkal=ÖÉÖÉåÉêÉÉêÇW=

• ÇçÉäÑìåÅíáÉï~~êÇÉ=Z=SOO=

• 
181

X I=
721

X =Z=N=ïçêÇÉå=áå=ÇÉ=ÉÉêëíÉ=ÉáÖÉå=îê~ÅÜíï~ÖÉå=ìáíÖÉîçÉêÇ==

• 
342

X I=
562

X I=
9102

X =Z=N=ïçêÇÉå=áå=ÇÉ=íïÉÉÇÉ=ÉáÖÉå=îê~ÅÜíï~ÖÉå=ìáíÖÉîçÉêÇ==

• ÇÉ=åáÉí=ÖÉåçÉãÇÉ=î~êá~ÄÉäÉå=òáàå=~ääÉ=ÖÉäáàâ=~~å=M=

=

t~ååÉÉê=ÇÉ=äçÅ~íáÉë=çéÖÉëçãÇ=ïçêÇÉå=áå=ÇÉ=îçäÖçêÇÉ=ÇáÉ=Çççê=ÇÉ=îê~ÅÜíï~ÖÉåë=ÖÉîçäÖÇ=

ïçêÇÉåI=ïçêÇí=ÜÉí=îçäÖÉåÇÉ=êÉëìäí~~í=îÉêâêÉÖÉåW==
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• îççê=ÇÉ=ÉÉêëíÉ=îê~ÅÜíï~ÖÉåW=ÇÉéçí=Ó=äÉîÉêáåÖëéìåí=N=Ó=çéÜ~äáåÖëéìåí=U=Ó=ÇÉéçí=Ó=

äÉîÉêáåÖëéìåí=T=Ó=çéÜ~äáåÖëéìåí=O=Ó=ÇÉéçí=

• îççê=ÇÉ=íïÉÉÇÉ=îê~ÅÜíï~ÖÉåW=ÇÉéçí=Ó=äÉîÉêáåÖëéìåí=P=Ó=çéÜ~äáåÖëéìåí=Q=Ó=ÇÉéçí=Ó=

äÉîÉêáåÖëéìåí=R=Ó=çéÜ~äáåÖëéìåí=S=Ó=ÇÉéçí=Ó=äÉîÉêáåÖëéìåí=V=Ó=çéÜ~äáåÖëéìåí=NM=Ó=

ÇÉéçí=

aÉ= ÉÉêëíÉ= ÉáÖÉå= îê~ÅÜíï~ÖÉå= ÄÉòçÉâí= íïÉÉ= aJm= é~êÉåI= íÉêïáàä= ÇÉ= íïÉÉÇÉ= ÉáÖÉå=

îê~ÅÜíï~ÖÉå=ÇÉ=çîÉêáÖÉ=ÇêáÉ=aJm=é~êÉå=îççê=òáàå=êÉâÉåáåÖ=åÉÉãíK=

=

t~ååÉÉê=ÇÉ= Éñ~ÅíÉ= çéäçëëáåÖ=îÉêÖÉäÉâÉå=ïçêÇí=ãÉí= ÇÉ=çéäçëëáåÖ=ÇáÉ= Çççê= ÇÉ=ÜÉìêáëíáÉâ=

ïçêÇí=ÖÉîçåÇÉåI=Ääáàâí=Ç~í=ïÉä=ÇÉòÉäÑÇÉ=ÚÇÉäáîÉêóJéáÅâìéÛ=é~êÉå=ÖÉîçêãÇ=ïçêÇÉåI=ã~~ê=Ç~í=

ÇÉ= íçÉïáàòáåÖÉå= ~~å= ÇÉ= íïÉÉ= ÉáÖÉå= îê~ÅÜíï~ÖÉåë= îÉêëÅÜáääÉåK= ^~åÖÉòáÉå= Çáí= îÉêëÅÜáä= áå=

~ääçÅ~íáÉ= ÖÉÉå= áåîäçÉÇ= ÜÉÉÑí= çé= ÇÉ= ÇçÉäÑìåÅíáÉï~~êÇÉI= òáàå= ÄÉáÇÉ= çéäçëëáåÖÉå= îçääÉÇáÖ=

ÖÉäáàâï~~êÇáÖK==

=

=

QKR=fääìëíê~íáÉ= ~~å= ÇÉ= Ü~åÇ= î~å= ÉÉå= îççêÄÉÉäÇ= ãÉí= ÉáÖÉå= Éå= ÉñíÉêåÉ=

îê~ÅÜíï~ÖÉåë=

QKRKN=fåäÉáÇáåÖ=

=

få=Çáí=íïÉÉÇÉ=îççêÄÉÉäÇ=ïçêÇí=ïÉÉê=ÉÉå=somc`=ãÉí=îáàÑ=äÉîÉêáåÖëJ=Éå=îáàÑ=çéÜ~äáåÖëéìåíÉå=

ÄÉâÉâÉåK=bê=òìääÉå=çéåáÉìï=îáàÑ=ÖÉÅçãÄáåÉÉêÇÉ=êáííÉå=ÖÉîçêãÇ=ïçêÇÉå=áå=ÇÉ=çéäçëëáåÖK=aÉ=

îäççí=ÄÉëí~~í=åì=ÉÅÜíÉê=ìáí=¨¨å=ÉáÖÉå=Éå=¨¨å=ÇììêÇÉêÉ=ÉñíÉêåÉ=îê~ÅÜíï~ÖÉåK==

=

QKRKO=aÉ=Ç~í~=

=

aÉ=Ä~ëáëÖÉÖÉîÉåë=òáàå=ÇÉòÉäÑÇÉ=~äë=áå=ÜÉí=ÉÉêëíÉ=îççêÄÉÉäÇ=Éå=âçãÉå=Çìë=ìáí=báäçå=Éí=~äK=

ENVTNFK=aÉ=äçÅ~íáÉÖÉÖÉîÉåë=î~å=ÇÉ=äÉîÉêáåÖëJ=Éå=çéÜ~äáåÖëéìåíÉå=ïçêÇÉå=ÜáÉê=åáÉí=ãÉÉê=

ÜÉêÜ~~äÇ= ~~åÖÉòáÉå= ÇÉòÉ= ÅáàÑÉêë= ëäÉÅÜíë= ÉÉå= Ä~ëáë= îçêãÉå= îççê= ÇÉ= ÖÉÖÉîÉåë= ÇáÉ= áå= ÜÉí=
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éêçÄäÉÉã=åçÇáÖ=òáàåK=aÉ=îÉêîçÉêíáàÇ=çÑ=ÚÜ~ìäáåÖ=íáãÉÛ=åçÇáÖ=çã=ÉÉå=aJm=é~~ê=íÉ=ÄÉÇáÉåÉåI=

ïçêÇí= åçÖ= ~äíáàÇ= ~êÄáíê~áê= ÖÉäáàâ= ÖÉëíÉäÇ= ~~å= ~åÇÉêÜ~äÑ= âÉÉê= ÇÉ= ~Ñëí~åÇ= î~å= ÇÉ=

ÖÉÅçãÄáåÉÉêÇÉ= êáíI= ï~~êÄáà= ÇÉ= ÄÉâçãÉå= ê~íáçå~äÉ= ÖÉí~ääÉå= ~ÑÖÉêçåÇ= ïçêÇÉå= íçí= ÖÉÜÉäÉ=

ÖÉí~ääÉåK= aÉ= íê~åëéçêíâçëíÉå= î~å= ÇÉ= îäççí= ïçêÇÉå= áå= ÇÉ= éêçÄäÉÉãÄÉëÅÜêáàîáåÖ=

îÉêçåÇÉêëíÉäÇ= ~ÑÜ~åâÉäáàâ= íÉ= òáàå= î~å= ÇÉ= îÉêîçÉêíáàÇÉå= Éå= ~~åÖÉòáÉå= ÇÉ= îÉêîçÉêíáàÇÉå=

~ÑÜ~åâÉäáàâ= òáàå= î~å= ÇÉ= ~Ñëí~åÇI= ïçêÇÉå= ÇÉ= íê~åëéçêíâçëíÉå= îççê= ÇÉ= ÉáÖÉå= îê~ÅÜíï~ÖÉå=

ÖÉäáàâ=ÖÉëíÉäÇ=~~å=íïÉÉ=ã~~ä=ÇÉ=~Ñëí~åÇ=î~å=ÇÉ=ÖÉÅçãÄáåÉÉêÇÉ=êáí=Éå=ÇáÉ=îççê=ÇÉ=ÉñíÉêåÉ=

îê~ÅÜíï~ÖÉå=ïçêÇÉå=ÖÉäáàâ=ÖÉëíÉäÇ=~~å=ÇêáÉ=ã~~ä=ÇÉ=~Ñëí~åÇ=î~å=ÇÉ=ÖÉÅçãÄáåÉÉêÇÉ= êáíI=

ï~~êÄáà=ÄÉáÇÉ=âçëíÉå=ïÉÉê=~ÑÖÉêçåÇ=ïçêÇÉå= íçí=ÖÉÜÉäÉ=ÖÉí~ääÉåK=aÉ=îÉêîçÉêíáàÇÉå=Éå=ÇÉ=

íê~åëéçêíâçëíÉå=ÇáÉ=ÖÉÄêìáâí=ïçêÇÉå=áå=Çáí=íïÉÉÇÉ=îççêÄÉÉäÇ=ïçêÇÉå=áå=í~ÄÉääÉå=SI=T=Éå=U=

ïÉÉêÖÉÖÉîÉåK==

=

q~ÄÉä=SW=sÉêîçÉêíáàÇÉå=EOÇÉ=îççêÄÉÉäÇ=somc`F=

=====á====à= O= Q= S= U= NM=

N= NOV= VT= VV= PR= VP=

P= NRO= NMM= NMT= NMT= NQN=

R= NQQ= VT= NMN= UR= NOP=

T= NPT= VU= VV= QU= VT=

V= NSV= NOT= NOS= QU= VQ=
=

q~ÄÉä=TW=qê~åëéçêíâçëíÉå=î~å=ÉÉå=êáí=ãÉí=ÉáÖÉå=îê~ÅÜíï~ÖÉå=EOÇÉ=îççêÄÉÉäÇ=somc`F=

====á====à= O= Q= S= U= NM=

N= NTO= NOV= NPO= QT= NOQ=

P= OMP= NPP= NQP= NQP= NUU=

R= NVO= NOV= NPR= NNQ= NSQ=

T= NUO= NPM= NPO= SR= NOV=

V= OOR= NTM= NSV= SQ= NOR=
=
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q~ÄÉä=UW=qê~åëéçêíâçëíÉå=î~å=ÉÉå=êáí=ãÉí=ÉñíÉêåÉ=îê~ÅÜíï~ÖÉå=EOÇÉ=îççêÄÉÉäÇ=somc`F=

====á====à= O= Q= S= U= NM=

N= ORV= NVQ= NVU= TN= NUR=

P= PMQ= NVV= ONR= ONQ= OUO=

R= OUT= NVQ= OMO= NTN= OQT=

T= OTP= NVR= NVU= VT= NVP=

V= PPU= ORR= ORP= VS= NUT=
=

bÉå= ä~~íëíÉ= ÄÉåçÇáÖÇ= ÖÉÖÉîÉå= áë= ÇÉ= íáàÇëÅ~é~ÅáíÉáí= î~å= ÇÉ= îê~ÅÜíï~ÖÉåëK= aÉ=

íáàÇëÅ~é~ÅáíÉáí= îççê= ÇÉ= ÉáÖÉå= îê~ÅÜíï~ÖÉå= ÄäáàÑí= PSM= ãáåìíÉåI= òç~äë= áå= ÜÉí= ÉÉêëíÉ=

îççêÄÉÉäÇK= aÉ= íáàÇëÅ~é~ÅáíÉáí= î~å= ÇÉ= ÉñíÉêåÉ= îê~ÅÜíï~ÖÉå= ïçêÇí= î~ëíÖÉäÉÖÇ= çé= QUM=

ãáåìíÉåK==

=

QKRKP=_Éé~äáåÖ=î~å=ÖÉëÅÜáâíÉ=i~Öê~åÖÉ=ãìäíáéäáÅ~íçêÉå=îççê=ÜÉí=éêçÄäÉÉã=

=

lçâ= îççê= Çáí= îççêÄÉÉäÇ= â~å= ÇÉ= ÄÉä~åÖêáàâÉ= îê~~Ö= ÖÉëíÉäÇ= ïçêÇÉå= çÑ= ÇÉ= ÜÉìêáëíáÉâ= ÜÉí=

çéíáã~äÉ=êÉëìäí~~í=îççê=ÜÉí=îççêÄÉÉäÇéêçÄäÉÉã=ò~ä=ÖÉîÉåK=a~~êçã=ïçêÇí=áå=ÇÉòÉ=é~ê~Öê~~Ñ=

ïÉÉê= ÇÉ= ÚëìÄÖê~ÇáÉåí= çéíáãáò~íáçå= éêçÅÉÇìêÉÛ= ÖÉîçäÖÇ= çã= i~Öê~åÖÉ= ãìäíáéäáÅ~íçêÉå= îççê=

ÜÉí=îççêÄÉÉäÇ=íÉ=ÄÉé~äÉåI=ï~~êå~=áå=éìåí=QKRKQ=ÇÉ=ÜÉìêáëíáÉâ=ìáíÖÉîçÉêÇ=ò~ä=ïçêÇÉå=Éå=áå=

éìåí=QKRKR=íÉê=îÉêÖÉäáàâáåÖ=ÇÉ=çéíáã~äÉ=çéäçëëáåÖ=ÄÉêÉâÉåÇ=ò~ä=ïçêÇÉåK=aÉ=ÄÉêÉâÉåáåÖ=î~å=

ÇÉ=çéíáã~äÉ=çéäçëëáåÖ=áë=ççâ=Äáà=Çáí=îççêÄÉÉäÇ=ãçÖÉäáàâI=~~åÖÉòáÉå=ÜÉí=åçÖ=ëíÉÉÇë=çã=ÉÉå=

âäÉáå=îççêÄÉÉäÇ=Ö~~íK=wç~äë=Äáà=ÜÉí=ÉÉêëíÉ=îççêÄÉÉäÇ=ïçêÇí=ççâ=ÜáÉê=ifkal=ÖÉÄêìáâí=çã=ÇÉ=

çéäçëëáåÖÉå=îççê=xmiz=Éå=xmcz=íÉ=îáåÇÉåK=

=

fíÉê~íáÉ=NW=

• pí~é= NW= j~ñáíÉê= Z= OMMI= nd = Z= OI= Z = Z= ∞+ I= fíÉê= Z= NI= å= Z= NI= _Éëíi_= Z= MI=

1λ =Z= *λ =Z=ôMõK=

• pí~é=OW=içë=éêçÄäÉÉã=xmiz=çé=Éå=ÄÉêÉâÉå=ÇÉ=ÇçÉäÑìåÅíáÉï~~êÇÉ=î~å=xmozK=i~~í= PRZ =

ÇÉòÉ=ÇçÉäÑìåÅíáÉï~~êÇÉ=î~å=xmoz=òáàåK=^äë= PRZ =[=_Éëíi_I= ä~~í=Ç~å=_Éëíi_=Z= PRZ I=

fíÉê=Z=NI= *λ =Z= nλ I=~åÇÉêë=fíÉê=Z=fíÉê=H=NK=
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� éêçÄäÉÉã=xmiz=

jfk=NTO=
12Y =H=NOV=

14Y =H=NPO=
16

Y =H=QT=
18

Y =H=NOQ=
110

Y =H=OMP=
32

Y =H=NPP=
34

Y =

H=NQP=
36

Y =H=NQP=
38

Y =H=NUU=
310

Y =H=NVO=
52

Y =H=NOV=
54

Y =H=NPR=
56

Y =H=NNQ=
58

Y =

H=NSQ=
510

Y =H=NUO=
72

Y =H=NPM=
74

Y =H=NPO=
76

Y =H=SR=
78

Y =H=NOV=
710

Y =H=OOR=
92

Y =

H=NTM=
94

Y =H=NSV=
96

Y =H=SQ=
98

Y =H=NOR=
910

Y =

pr_gb`q=ql=

=∑ ij

i

Y =N===== ∈∀j =ôOI=QI=SI=UI=NMõX=ãÉí= ∈i =ôNI=PI=RI=TI=Võ=

=∑ ij

j

Y =N===== ∈∀i =ôNI=PI=RI=TI=VõX=ãÉí= ∈j =ôOI=QI=SI=UI=NMõ==

bka=

fkqbdbo= ijY ====== ∈∀i =ôNI=PI=RI=TI=Võ=Éå= ∈∀j =ôOI=QI=SI=UI=NMõ==

� ÖÉîçêãÇÉ= aJm= é~êÉå= ~äë= êÉëìäí~~í= î~å= xmizW= NJU= Eé~~ê= NFI= PJQ= Eé~~ê= OFI==

RJS=Eé~~ê=PFI=TJO=Eé~~ê=QF=Éå=VJNM=Eé~~ê=RF=

� =PRZ =SOO==[==M==�==_Éëíi_=Z=SOO=

� fíÉê=Z=NI= *λ =Z=ôMõ=

• pí~é=PW=içë=éêçÄäÉÉã=xmcz=çéK=i~~í=cb^p=ÇÉ=ÇçÉäÑìåÅíáÉï~~êÇÉ=î~å=ÇÉ=íçÉä~~íÄ~êÉ=

çéäçëëáåÖ=òáàåK=^äë=cb^p=Y= Z I=ä~~í=Ç~å=Z =Z=cb^pK=^äë= Z =Ó=_Éëíi_=Y=NI=pqlmK=

� éêçÄäÉÉã=xmcz=

jfk=QT=
11Z =H=TN=

21Z =H=NPP=
12Z =H=NVV=

22Z =H=NPR=
13

Z =H=OMO=
23

Z =H=NUO=

14Z =H=OTP= 24Z =H=NOR=
15

Z =H=NUT=
25

Z ==

pr_gb`q=ql=

=∑ kp

k

Z =N===== ∈∀p =ôNI=OI=PI=QI=RõX=ãÉí= ∈k =ôNI=Oõ=

PR=
11Z =H=NMM=

12Z =H=NMN=
13

Z =H=NPT=
14Z =H=VQ=

15
Z =Y=PSM=

PR= 21Z =H=NMM= 22Z =H=NMN=
23

Z =H=NPT= 24Z =H=VQ=
25

Z =Y=QUM=

bka=

fkqbdbo= kpZ ===== ∈∀k =ôNI=Oõ=Éå= ∈∀p =ôNI=OI=PI=QI=Rõ==

� îê~ÅÜíï~ÖÉå=NW=aJm=é~êÉå=O=EPJQFI=P=ERJSF=Éå=Q=ETJOF=
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îê~ÅÜíï~ÖÉå=OW=aJm=é~êÉå=N=ENJUF=Éå=R=EVJNMF==

� cb^p=Z=TMU==Y== ∞+ ==�== Z Z=TMU=

� Z =Ó=_Éëíi_=Z=TMU=Ó=SOO=Z=US==[==N==�==îççêï~~êÇÉ=çã=íÉ=ëíçééÉå=áë=åáÉí=

îçäÇ~~å>=

• pí~é= QW= ^äë= fíÉê= Z= OMI= Ç~å= fíÉê= Z= NI= 1+nλ = Z= *λ I= 2/dd = X= ÄÉêÉâÉå= ~åÇÉêë=

ëí~éÖêççííÉ=
nt =Éå=é~ë=ÇÉ=ãìäíáéäáÅ~íçêÉå=E nλ F=~~åK=

� fíÉê=Z=N==Y==OM==�==ÄÉêÉâÉå=
1t =Éå= 2λ =E~ÑÖÉêçåÇ=çé=R=ÅáàÑÉêë=å~=ÇÉ=âçãã~F=

� 
2

1
bAx − =Z=EPR=H=NMM=H=NMN=H=NPT=H=VQ=Ó=PSMF=H=EM=J=QUMF=Z=OQNKUQV=

� =1t = ))((1 λPLZZd −⋅ =L=
2

1
bAx − == = ⋅2 E708 =−= 622 F=L=E 849.241 F=

=1t = 00071,0 =

� =2

1λ = +1

1λ = ⋅1t =E −1
Ax =b F= = =0 = + = ⋅00071,0 =107 = 07610,0 =

� =2

2λ = +1

2λ = ⋅1t =E −1
Ax =b F= = =0 = + = ⋅00071,0 EJ 480 F= = =J 34137,0 =

• pí~é=RW=i~~í=å=Z=å=H=NK=^äë=å=[=j~ñáíÉêI=pqlmX=~åÇÉêëW=Ö~=å~~ê=ÇÉ=îçäÖÉåÇÉ=ëí~éK==

� å=Z=O==Y==OMM==�==Ö~=å~~ê=ÇÉ=îçäÖÉåÇÉ=ëí~é=
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� éêçÄäÉÉã=xmcz=

jfk=QT=
11Z =H=TN=

21Z =H=NPP=
12Z =H=NVV=

22Z =H=NPR=
13

Z =H=OMO=
23

Z =H=NUO=
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Z =N===== ∈∀p =ôNI=OI=PI=QI=RõX=ãÉí= ∈k =ôNI=Oõ=

PR=
11Z =H=NMM=

12Z =H=NMN=
13

Z =H=NPT=
14Z =H=VQ=

15
Z =Y=PSM=
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• pí~é=QW==

� fíÉê=Z=N==Y==OM==�==ÄÉêÉâÉå=
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Ax =b F= = = 07610,0 = + = ⋅00042,0 =107 = 12075,0 =

� =3

2λ = +2

2λ = ⋅2t =E −2
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� =3
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sççê=ÇÉ=îçäÖÉåÇÉ=~ÅÜí=áíÉê~íáÉë=ïçêÇí=ÇÉòÉ=éêçÅÉÇìêÉ=åáÉí=ãÉÉê=îçääÉÇáÖ=ìáíÖÉëÅÜêÉîÉå=Éå=

ïçêÇÉå=ÉåâÉä=ÇÉ=i~Öê~åÖÉ=ãìäíáéäáÅ~íçêÉå=ïÉÉêÖÉÖÉîÉå= áå=í~ÄÉä=VK=sççê=ÇÉ=îçääÉÇáÖÜÉáÇ=
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ráí= í~ÄÉä= V= â~å= çéÖÉãÉêâí= ïçêÇÉå= Ç~í= ÇÉ=ï~~êÇÉå= î~å= n
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aÉ=ÉáÖÉå=îê~ÅÜíï~ÖÉå=ÄÉòçÉâí=ÇêáÉ=aJm=é~êÉåI=íÉêïáàä=ÇÉ=ÉñíÉêåÉ=îê~ÅÜíï~ÖÉå=ÇÉ=çîÉêáÖÉ=

íïÉÉ=aJm=é~êÉå=îççê=òáàå=êÉâÉåáåÖ=åÉÉãíK=
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wç~äë=ÇÉ=ÇÉÑáåáíáÉ=ïÉÉêÖÉÉÑíI=â~å=ÇÉ=ãáåáã~äÉ=ï~ÅÜííáàÇ=ççâ=ÖÉäáàâ=òáàå=~~å=åìäK=aáí=áë=ÜÉí=

iE = iL = jE =
jL =

s =
ijt =

ijMINWAIT =
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ÖÉî~ä= ï~ååÉÉê= ÜÉí= ä~~íëí= ãçÖÉäáàâÉ= íáàÇëíáé= î~å= ~~åâçãëí= çé= ÜÉí= çéÜ~äáåÖëéìåí==

E +iL = s + = ijt F=ÄáååÉå=ÜÉí=íáàÇëîÉåëíÉê=î~äí=Ç~í=Çççê=ÇÉ=çåíî~åÖÉê=ÄÉé~~äÇ=ïçêÇíK=

=

k~Ç~í= ÇÉ= äáàëí= ãÉí= íçÉä~~íÄ~êÉ= ÅçãÄáå~íáÉë= çéÖÉëíÉäÇ= áëI= âìååÉå= ÇÉòÉ= ÅçãÄáå~íáÉë=

ÖÉëÉäÉÅíÉÉêÇ=ïçêÇÉåK=_áà=ÇÉ=âÉìòÉ=î~å=ÉÉå=ÅçãÄáå~íáÉ=ïçêÇí=ãÉí=íïÉÉ=~ëéÉÅíÉå=êÉâÉåáåÖ=

ÖÉÜçìÇÉåK=^äë=ÉÉêëíÉ=~ëéÉÅí=ïçêÇí=êÉâÉåáåÖ=ÖÉÜçìÇÉå=ãÉí=ÇÉ=íáàÇëÄÉëé~êáåÖ=ÇáÉ=çéíêÉÉÇí=

Çççê=ÜÉí=ë~ãÉåîçÉÖÉå=î~å=ÉÉå=äÉîÉêáåÖëéìåí=Éå=ÉÉå=çéÜ~äáåÖëéìåí=áå=ÉÉå=ÖÉÅçãÄáåÉÉêÇÉ=

êáíK=aÉ=íáàÇëÄÉëé~êáåÖ=ïçêÇí=ÖÉÇÉÑáåáÉÉêÇ=~äëW=

=

+it
0

= +
0it = +jt

0
= −

0jt =E +it
0

= +ijt =
0jt F=

= = = = = = +⋅ it
0

2 = −⋅
0

2 jt E +it
0

= +ijt =
0jt F=

= = = = = +it
0

= −
0jt = ijt =

=
aÉòÉ=íáàÇëÄÉëé~êáåÖ=ÇáÉåí=òç=Öêççí=ãçÖÉäáàâ=íÉ=òáàåW=
=

j~ñáã~äáëÉÉê= +it
0

= −
0jt = ijt =

ï~~êÄáàW==

it
0
= W= aÉ=îÉêîçÉêíáàÇ=î~å=ÜÉí=ÇÉéçí=å~~ê= i =

0jt = W= aÉ=îÉêîçÉêíáàÇ=î~å= j =å~~ê=ÜÉí=ÇÉéçí=

ijt = W= aÉ=îÉêîçÉêíáàÇ=î~å= i =å~~ê= j =

=

^äë= íïÉÉÇÉ= ~ëéÉÅí= ïçêÇí= ççâ= êÉâÉåáåÖ= ÖÉÜçìÇÉå= ãÉí= ÇÉ= ï~ÅÜííáàÇ= íìëëÉå= äÉîÉêáåÖ= Éå=

çéÜ~äáåÖK=aÉ=ëéÉäáåÖ=íìëëÉå=ÜÉí=íáàÇëîÉåëíÉê=îççê=ÇÉ=äÉîÉêáåÖ=Éå=ÜÉí=íáàÇëîÉåëíÉê=î~å=ÇÉ=

çéÜ~äáåÖ=ÇáÉåí=òç=âäÉáå=ãçÖÉäáàâ=íÉ=òáàåW==
=

jáåáã~äáëÉÉê= −jL = −iE = −s = ijt K=

=

^äë=ÄÉáÇÉ=~ëéÉÅíÉå=ë~ãÉåÖÉÄê~ÅÜí=ïçêÇÉåI=çåíëí~~í=ÜÉí=ÅêáíÉêáìã=Ç~í=ÖÉÄêìáâí=ïçêÇí=çã=

ÇÉ= ÅçãÄáå~íáÉë= î~å= äÉîÉêáåÖëéìåíÉå= Éå= çéÜ~äáåÖëéìåíÉå= íÉ= ëÉäÉÅíÉêÉåK= få= Çáí=

ëÉäÉÅíáÉÅêáíÉêáìã= ïçêÇÉå= ïÉÖáåÖëÅçØÑÑáÅáØåíÉåI= å~ãÉäáàâ= 1w = Éå= 2w I= ÖÉÄêìáâí= çã= ÜÉí=

ÄÉä~åÖ=î~å=Éäâ=î~å=ÇÉ=~ëéÉÅíÉåI=å~ãÉäáàâ=íáàÇëÄÉëé~êáåÖ=Éå=ï~ÅÜííáàÇãáåáã~äáë~íáÉI=~~å=íÉ=



 - 90 - 

ÇìáÇÉåK=eÉí=ëÉäÉÅíáÉÅêáíÉêáìã=äÉáÇí=íçí=ÉÉå=ê~åÖëÅÜáââáåÖ=î~å=ÇÉ=íçÉä~~íÄ~êÉ=ÅçãÄáå~íáÉëK=

aÉòÉ=ê~åÖëÅÜáââáåÖ=ÄÉé~~äí=ïÉäâÉ=ÅçãÄáå~íáÉë=~ÅÜíÉêÉÉåîçäÖÉåë=íçÉÖÉïÉòÉå=ïçêÇÉå=~~å=

ÉÉå= îê~ÅÜíï~ÖÉåI= íçíÇ~í= ~ääÉ= äÉîÉêáåÖëJ= Éå= çéÜ~äáåÖëéìåíÉå= áå= ÉÉå= êçìíÉ= òáííÉåK= eÉí=

ëÉäÉÅíáÉÅêáíÉêáìã=ïçêÇí=~äë=îçäÖí=ÖÉÑçêãìäÉÉêÇW=

=

jáåáã~äáëÉÉê= ⋅1w =E −jL = −iE = −s = ijt F= + = ⋅2w =E −ijt = −it
0

= 0jt FK=

=

RKPKP=c~ëÉ=OW=íçÉïáàòáåÖ=î~å=ÇÉ=ÖÉâçééÉäÇÉ=äÉîÉêáåÖëJ=Éå=çéÜ~äáåÖëéìåíÉå=~~å=

ÇÉ=îäççí=

=

få=ÇÉòÉ=Ñ~ëÉ=ïçêÇÉå=ÇÉ=ÖÉîçêãÇÉ= ÚÇÉäáîÉêóJéáÅâìéÛ=é~êÉå=EaJm=é~êÉåF=íçÉÖÉïÉòÉå=~~å=ÇÉ=

îê~ÅÜíï~ÖÉåë=ìáí=ÇÉ=îäççíK=aÉ=ÖÉÅçãÄáåÉÉêÇÉ=êáííÉå=ïçêÇÉå=òçîÉÉä=ãçÖÉäáàâ=íçÉÖÉïÉòÉå=

~~å=ÇÉ=îê~ÅÜíï~ÖÉåë=ÇáÉ=ÇÉ=ä~~ÖëíÉ=íê~åëéçêíâçëíÉå=ãÉí=òáÅÜ=ãÉÉ=ÄêÉåÖÉåK=aÉ=aJm=é~êÉå=

ïçêÇÉå= íçÉÖÉîçÉÖÇ= ~~å= ÇÉ= êçìíÉë= î~å= ÇÉ= îê~ÅÜíï~ÖÉåëI=ï~~êÄáà= ÇÉ= ÅçãÄáå~íáÉ=ãÉí= ÇÉ=

âäÉáåëíÉ=ä~~íëí=íçÉä~~íÄ~êÉ=ÄÉÖáåíáàÇ=î~å=ÜÉí=aJm=é~~ê=E ji, F=E ijL F=ÉÉêëí=ïçêÇí=íçÉÖÉîçÉÖÇK=

a~~êå~=ïçêÇÉå=ÇÉ=aJm=é~êÉå=íçÉÖÉïÉòÉå=îçäÖÉåë=ëíáàÖÉåÇÉ=ä~~íëí=íçÉä~~íÄ~êÉ=ÄÉÖáåíáàÇÉå=

î~å=ÇÉ=ÄÉÇáÉåáåÖ=çé=ÜÉí=äÉîÉêáåÖëéìåíK=aÉ=ä~~íëí=íçÉä~~íÄ~êÉ=ÄÉÖáåíáàÇ=î~å=ÇÉ=ëÉêîáÅÉ=~~å=

aJm=é~~ê=E ji, F=ïçêÇí=~äë=îçäÖí=ÖÉÇÉÑáåáÉÉêÇW==

=ijL = Min =ô −iL = it
0
X= −jL = −ijt = −s = Oit õK=

=

aÉ= íáàÇ= åçÇáÖ= çã= aJm= é~~ê= E ji, F= íÉ= ÄÉÇáÉåÉå= E ijRS F= áë= ÖÉäáàâ= ~~å= ÇÉ= ëçã= î~å= ÇÉ=

îÉêîçÉêíáàÇÉåI=ëÉêîáÅÉíáàÇÉå=Éå=ÇÉ=ãáåáã~äÉ=ï~ÅÜííáàÇW=

=ijRS = s⋅2 = + = +it
0

= +ijt = +0jt = ijMINWAIT K=

=

bÉå=aJm=é~~ê=â~å=íçÉÖÉïÉòÉå=ïçêÇÉå=~~å=îê~ÅÜíï~ÖÉå= k = áåÇáÉå=ÜÉí=íáàÇëîÉåëíÉê=î~å=ÇÉ=

îÉêä~ÇÉê=íçÉä~~í=Ç~í=ÇÉ=ëÉêîáÅÉ=çé=ÜÉí=äÉîÉêáåÖëéìåí=ÄÉÖáåí=å~Ç~í=ÇÉ=ëÉêîáÅÉ=~~å=ÇÉ=êÉÉÇë=

~~å= îê~ÅÜíï~ÖÉå= k = íçÉÖÉïÉòÉå= aJm= é~êÉå= ~ÑÖÉêçåÇ= áëK= aÉ= îê~ÅÜíï~ÖÉå= ãçÉí= å~= ÜÉí=

ÄÉòçÉâ= ~~å= ÜÉí= çéÜ~äáåÖëéìåí= î~å= ÜÉí= ä~~íëí= íçÉÖÉïÉòÉå= aJm= é~~ê= ÇÉ= íáàÇ= ÜÉÄÄÉå= çã=

íÉêìÖ=å~~ê=ÜÉí=ÇÉéçí=íÉ=êáàÇÉå=Éå=îÉêîçäÖÉåë=å~~ê=ÜÉí=åáÉìïÉ=íçÉ=íÉ=ïáàòÉå=äÉîÉêáåÖëéìåí=

íÉ= êáàÇÉå= ~äîçêÉåë= ÇÉ= ëÉêîáÅÉ= Ç~~ê= íÉ= ÄÉÖáååÉåK= bÉå= ~åÇÉêÉ= îççêï~~êÇÉ= îççê= íçÉïáàòáåÖ=
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î~å=ÉÉå=aJm=é~~ê=~~å=îê~ÅÜíï~ÖÉå= k =ÄÉëí~~í=Éêìáí=Ç~í=ÇÉòÉ=îê~ÅÜíï~ÖÉå=å~=ÇÉ=ëÉêîáÅÉ=

~~å= Çáí= aJm= é~~ê= ÄáååÉå= ÇÉ= ÖêÉåòÉå= î~å= òáàå= íáàÇëÅ~é~ÅáíÉáí= å~~ê= ÜÉí= ÇÉéçí= â~å=

íÉêìÖâÉêÉåK=i~~í=ÇÉ=êçìíÉëÉêîáÅÉíáàÇ=
kRS =ÇÉ=íáàÇ=òáàå=ï~~êçé=îê~ÅÜíï~ÖÉå= k =å~=ÇÉ=ä~~íëíÉ=

çéÜ~äáåÖ=íÉêìÖ=áå=ÜÉí=ÇÉéçí=~~åâçãíK=aÉ=îççêÖ~~åÇÉ=ÄÉéÉêâáåÖÉå=âìååÉå=Ç~å=ÖÉëÅÜêÉîÉå=

ïçêÇÉå=~äëW==

≤kRS = ijL == Éå= +ijL = ≤ijRS = kL K=

=
aÉ=êçìíÉëÉêîáÅÉíáàÇ=

kRS = áë=Çìë=ÇÉ=íáàÇ=ÇáÉ=ÇÉ=îê~ÅÜíï~ÖÉå=åçÇáÖ=ÜÉÉÑí=çã=~ääÉ=~~å=ÜÉã=

íçÉÖÉïÉòÉå= é~êÉå= íÉ= ÄÉÇáÉåÉåK= fåáíáÉÉä= ïçêÇí= ÇÉòÉ= ÖêççíÜÉáÇ= ÖÉäáàâÖÉëíÉäÇ= ~~å= åìäI=

~~åÖÉòáÉå= Äáà= ÇÉ= ëí~êí= î~å= ÇÉòÉ= Ñ~ëÉ= ÇÉ= îê~ÅÜíï~ÖÉåë= åçÖ= ÖÉÉå=aJm= é~êÉå= íçÉÖÉïÉòÉå=

ÜÉÄÄÉå= ÖÉâêÉÖÉåK= aÉ= êçìíÉëÉêîáÅÉíáàÇ= î~å= îê~ÅÜíï~ÖÉå= k =ïçêÇí= å~= ÉäâÉ= íçÉïáàòáåÖ= î~å=

ÉÉå=aJm=é~~ê=~~å=ÇÉòÉ=îê~ÅÜíï~ÖÉå=ÖÉ~Åíì~äáëÉÉêÇK==

=

t~ååÉÉê=ÜÉí=åáÉìï=íçÉ=íÉ=ïáàòÉå=aJm=é~~ê=~~å=ãÉÉê=Ç~å=¨¨å=îê~ÅÜíï~ÖÉåë= íçÉÖÉïÉòÉå=

â~å=ïçêÇÉåI=î~äí=ÇÉ=âÉìòÉ=~ääÉêÉÉêëí=çé=ÇÉ=îê~ÅÜíï~ÖÉå=ãÉí=ÇÉ=ä~~ÖëíÉ=íê~åëéçêíâçëíÉåK=

_áà= ÖÉäáàâÉ= íê~åëéçêíâçëíÉåI= î~äí= ÇÉ= âÉìòÉ= çé= ÇáÉ= îê~ÅÜíï~ÖÉå= ï~~êÄáà= ÇÉ= âäÉáåëíÉ=

ï~ÅÜííáàÇ=ÄÉëí~~í=íìëëÉå=ÜÉí=ÄÉØáåÇáÖÉå=î~å=ÇÉ=ä~~íëí=íçÉÖÉïÉòÉå=ÖÉÅçãÄáåÉÉêÇÉ=êáí=Éå=

ÜÉí= ÄÉÖáå= î~å=ÇÉ=åáÉìï= íçÉ= íÉ=ïáàòÉå=ÖÉÅçãÄáåÉÉêÇÉ= êáíK= fåÇáÉå=ÇÉòÉ= êÉÖÉä=åçÖ= ëíÉÉÇë=

ÖÉÉå= îççêâÉìê= îççê= ÉÉå= ÄÉé~~äÇÉ= îê~ÅÜíï~ÖÉå= îçêãíI= ïçêÇí= ïáääÉâÉìêáÖ= ÖÉâçòÉå= ~~å=

ïÉäâÉ=îê~ÅÜíï~ÖÉå=ÜÉí=aJm=é~~ê=ïçêÇí=íçÉÖÉïÉòÉåK=k~Ç~í=ÉÉå=åáÉìï=é~~ê=íçÉÖÉïÉòÉå=áë=

~~å=îê~ÅÜíï~ÖÉå= k I=ïçêÇí=ÇÉ=êçìíÉëÉêîáÅÉíáàÇ=îççê=ÇáÉ=îê~ÅÜíï~ÖÉå=ÄáàÖÉïÉêâíW=

=

=kRS = +ijL = ijRS K=

=

=
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RKQ=fääìëíê~íáÉ= ~~å= ÇÉ= Ü~åÇ= î~å= ÉÉå= îççêÄÉÉäÇ= ãÉí= ìáíëäìáíÉåÇ= ÉáÖÉå=

îê~ÅÜíï~ÖÉåë=

RKQKN=fåäÉáÇáåÖ=

=

^äë= áääìëíê~íáÉ= î~å= ÇÉ= ÜÉìêáëíáëÅÜÉ= çéäçëëáåÖëéêçÅÉÇìêÉ= îççê= ÜÉí= somc`qtI= ïçêÇí= ÉÉå=

îççêÄÉÉäÇ=ãÉí=îáàÑ= äÉîÉêáåÖëéìåíÉå=Éå=îáàÑ=çéÜ~äáåÖëéìåíÉå=~~åÖÉïÉåÇI=òçÇ~í=ã~ñáã~~ä=

îáàÑ=aJm=é~êÉå=ÖÉîçêãÇ=òìääÉå=ïçêÇÉå= áå=ÇÉ=çéäçëëáåÖK=aÉ=îäççí=ÄÉëí~~í=ìáí= íïÉÉ=ÉáÖÉå=

îê~ÅÜíï~ÖÉåëK==

=

RKQKO=aÉ=Ç~í~=

=

aáí= îççêÄÉÉäÇ= ïçêÇí= çé= ÇÉòÉäÑÇÉ= ÖÉÖÉîÉåë= ÖÉÄ~ëÉÉêÇ= ~äë= ÜÉí= ÉÉêëíÉ= ÅáàÑÉêîççêÄÉÉäÇ= ìáí=

ÜççÑÇëíìâ= Q= Eé~ê~Öê~~Ñ= QKQFI= ~~åÖÉîìäÇ= ãÉí= ÇÉ= åçÇáÖÉ= Éñíê~= áåÑçêã~íáÉK= aÉ=

íê~åëéçêíâçëíÉå=Éå=ÇÉ=íáàÇëÅ~é~ÅáíÉáí=î~å=ÇÉ=ÉáÖÉå=îê~ÅÜíï~ÖÉåë=EZ=PSM=ãáåìíÉåF=ÄäáàîÉå=

ÖÉäáàâK=aÉ=îÉêîçÉêíáàÇ=ìáí=ÇÉ=ÖÉÖÉîÉåë=î~å=éìåí=QKQKO=ïçêÇí=ÜáÉê=çéÖÉëéäáíëí=áå=ÇêáÉ=ÇÉäÉåI=

å~ãÉäáàâ=ÇÉ=íáàÇ=åçÇáÖ=çã=î~å=ÜÉí=ÇÉéçí=å~~ê=ÜÉí=äÉîÉêáåÖëéìåí=íÉ=êáàÇÉåI=ÇÉ=íáàÇ=åçÇáÖ=

çã=î~å=ÜÉí=äÉîÉêáåÖëéìåí=å~~ê=ÜÉí=çéÜ~äáåÖëéìåí=íÉ=êáàÇÉå=Éå=íÉå=ëäçííÉ=ÇÉ=íáàÇ=åçÇáÖ=çã=

î~å= ÜÉí= çéÜ~äáåÖëéìåí= íÉêìÖ= å~~ê= ÜÉí= ÇÉéçí= íÉ= êáàÇÉåK= aÉ= äÉîÉêáåÖëéìåíÉå= ÜÉÄÄÉå= ÉÉå=

áåÇÉñ= á= Éå=ÇÉ=çéÜ~äáåÖëéìåíÉå= ÉÉå= áåÇÉñ= àK= aÉ=ÖÉÖÉîÉåë=ÇáÉ= áå=ÇÉòÉ=é~ê~Öê~~Ñ=îÉêãÉäÇ=

ïçêÇÉåI=ïçêÇÉå=áå=ÇÉ=í~ÄÉääÉå=NMI=NN=Éå=NO=ïÉÉêÖÉÖÉîÉåK=

=

q~ÄÉä=NMW=qê~åëéçêíâçëíÉå=î~å=ÉÉå=êáí=ãÉí=ÉáÖÉå=îê~ÅÜíï~ÖÉå=EîççêÄÉÉäÇ=somc`qtF=

====á====à= O= Q= S= U= NM=

N= NTO= NOV= NPO= QT= NOQ=

P= OMP= NPP= NQP= NQP= NUU=

R= NVO= NOV= NPR= NNQ= NSQ=

T= NUO= NPM= NPO= SR= NOV=

V= OOR= NTM= NSV= SQ= NOR=
=
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q~ÄÉä=NNW=sÉêîçÉêíáàÇÉå=íìëëÉå=ÜÉí=ÇÉéçí=Éå=ÇÉ=äÉîÉêáåÖëJI=êÉëéK=çéÜ~äáåÖëéìåíÉå=EîççêÄÉÉäÇ=somc`qtF=

á= == à= ==

N= V= O= SP=

P= QT= Q= QU=

R= PS= S= QV=

T= NU= U= NO=

V= OQ= NM= QQ=
=

q~ÄÉä=NOW=sÉêîçÉêíáàÇÉå=íìëëÉå=ÇÉ=äÉîÉêáåÖëJ=Éå=çéÜ~äáåÖëéìåíÉå=çåÇÉêäáåÖ=EîççêÄÉÉäÇ=somc`qtF=

====á====à= O= Q= S= U= NM=

N= RT= QM= QN= NQ= QM=

P= QO= R= NN= QU= RM=

R= QR= NP= NS= PT= QP=

T= RS= PO= PO= NU= PR=

V= UO= RR= RP= NO= OS=
=

få= é~ê~Öê~~Ñ= QKQI= Äáà= ÜÉí= ÉÉêëíÉ= ÅáàÑÉêîççêÄÉÉäÇ= îççê= ÜÉí= somc`I= ïÉêÇ= áãéäáÅáÉí=

~~åÖÉåçãÉå=Ç~í=ÇÉ=îÉêîçÉêíáàÇ=ÇÉ=ëÉêîáÅÉíáàÇÉå=çé=ÇÉ=äçÅ~íáÉë=çãî~ííÉK=få=Çáí=îççêÄÉÉäÇ=

ïçêÇí= ÉÉå= ëéÉÅáÑáÉâ= ÖÉí~ä= ÖÉéä~âí= çé= ÇáÉ= ëÉêîáÅÉíáàÇI= å~ãÉäáàâ= U= ãáåìíÉåK= wç~äë= ÉÉêÇÉê=

îÉêãÉäÇ=ïÉêÇI=ïçêÇí= îÉêçåÇÉêëíÉäÇ=Ç~í= ÇÉòÉ= ëÉêîáÅÉíáàÇ= ÖÉäáàâ= áë= îççê=~ääÉ= äÉîÉêáåÖÉå=Éå=

çéÜ~äáåÖÉåK= aÉ= ëçã= î~å= ÇÉ= îÉêîçÉêíáàÇÉå= Éå= ÇÉ= ëÉêîáÅÉíáàÇÉå= îççê= ÇÉ= ÖÉÅçãÄáåÉÉêÇÉ=

êáííÉåI=ïçêÇí=áå=í~ÄÉä=NP=ïÉÉêÖÉÖÉîÉåK==

=

q~ÄÉä=NPW=pçã=î~å=ÇÉ=îÉêîçÉêíáàÇÉå=Éå=ÇÉ=ëÉêîáÅÉíáàÇÉå=éÉê=ÖÉÅçãÄáåÉÉêÇÉ=êáí=EîççêÄÉÉäÇ=somc`qtF=

====á====à= O= Q= S= U= NM=

N= NQR= NNP= NNR= RN= NMV=

P= NSU= NNS= NOP= NOP= NRT=

R= NSM= NNP= NNT= NMN= NPV=

T= NRP= NNQ= NNR= SQ= NNP=

V= NUR= NQP= NQO= SQ= NNM=
=

=
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sÉêîçäÖÉåë= ÇáÉåÉå= ççâ= íáàÇëîÉåëíÉêë= ÖÉÇÉÑáåáÉÉêÇ= íÉ= ïçêÇÉå= éÉê= äÉîÉêáåÖëJ= Éå=

çéÜ~äáåÖëéìåíW=

=

q~ÄÉä=NQW=qáàÇëîÉåëíÉêë=îççê=ÇÉ=äÉîÉêáåÖëJ=Éå=çéÜ~äáåÖëéìåíÉå=EîççêÄÉÉäÇ=somc`qtF=

á= iE =
iL = à= jE = jL =

N= NM= NMM= O= M= NMM=

P= RM= ORM= Q= NMM= OUM=

R= UM= NUM= S= OMM= OSM=

T= RM= PSM= U= UM= POM=

V= NMM= PMM= NM= R= UM=
=

sÉêÇÉê=ÇáÉåí=îççê=íçÉé~ëëáåÖ=î~å=ÇÉ=ÜÉìêáëíáÉâ=ÇÉ=ã~ñáã~~ä=íçÉÖÉä~íÉå=ï~ÅÜííáàÇ=íìëëÉå=

äÉîÉêáåÖ= Éå= çéÜ~äáåÖ= EMAXWAIT F= î~ëíÖÉäÉÖÇ= íÉ= ïçêÇÉåK= aÉòÉ= ïçêÇí= áå= Çáí=

ÅáàÑÉêîççêÄÉÉäÇ=ÖÉäáàâÖÉëíÉäÇ=~~å=PM=ãáåìíÉåK=^äë=ä~~íëíÉ=ïçêÇÉå=ÇÉ=ïÉÖáåÖëÅçØÑÑáÅáØåíÉåI=

åçÇáÖ= îççê= ÇÉ= ÄÉêÉâÉåáåÖ= î~å= ÜÉí= ëÉäÉÅíáÉÅêáíÉêáìã= îççê= ÇÉ= aJm= é~êÉåI= ÖÉâçòÉåK= aêáÉ=

ãçÖÉäáàâÉ= ëÅÉå~êáçÛë= ïçêÇÉå= ÜáÉê= ÖÉâçòÉå= çã= ä~íÉê= ÉÉå= îÉêÖÉäáàâáåÖ= íÉ= âìååÉå= ã~âÉå=

íìëëÉå= ÇÉ= îÉêâêÉÖÉå= çéäçëëáåÖÉåK= få= ÜÉí= ÉÉêëíÉ= ëÅÉå~êáç= òáàå= ÄÉáÇÉ= ~ëéÉÅíÉå= î~å= ÜÉí=

ÅêáíÉêáìã=ÉîÉå=ÄÉä~åÖêáàâK=få=ÜÉí=íïÉÉÇÉI=êÉëéÉÅíáÉîÉäáàâ=ÜÉí=ÇÉêÇÉ=ëÅÉå~êáçI=áë=ÜÉí=~ëéÉÅí=

ï~ÅÜííáàÇãáåáã~äáë~íáÉI= êÉëéÉÅíáÉîÉäáàâ= íáàÇëÄÉëé~êáåÖI= îÉÉä= ÄÉä~åÖêáàâÉê= Ç~å= ÜÉí= ~åÇÉêÉ=

~ëéÉÅíK==
=

q~ÄÉä=NRW=tÉÖáåÖëÅçØÑÑáÅáØåíÉå=îççê=ÜÉí=ëÉäÉÅíáÉÅêáíÉêáìã=EîççêÄÉÉäÇ=somc`qtF=

ïÉÖáåÖëÅçØÑÑáÅáØåíÉå= ^= _= `=

ï
N
= R= T= P=

ï
O
= R= P= T=

=

RKQKP=aÉ=çéäçëëáåÖ=î~å=ÜÉí=éêçÄäÉÉã=îá~=ÇÉ=ÜÉìêáëíáÉâ=

=
RKQKPKN==c~ëÉ=NW=âçééÉäáåÖ=î~å=äÉîÉêáåÖëJ=Éå=çéÜ~äáåÖëéìåíÉå==
=
bÉå= ÉÉêëíÉ= ëí~é= áå= ÇÉòÉ= Ñ~ëÉ= áë= ÜÉí= å~âáàâÉå= ïÉäâÉ= ÅçãÄáå~íáÉë= î~å= äÉîÉêáåÖëJ= Éå=

çéÜ~äáåÖëéìåíÉå=åáÉí=íçÉä~~íÄ~~ê=òáàå=Çççê=ÉÉå=ÅçåÑäáÅí=î~å=Üìå=íáàÇëîÉåëíÉêëK=få=í~ÄÉä=NS=

ïçêÇí=ÇÉòÉ=íÉëí=ïÉÉêÖÉÖÉîÉå=îççê=Éäâ=aJm=é~~êK=t~ååÉÉê=áå=ÇÉ=ä~~íëíÉ=âçäçã=5lhÒ=ïçêÇí=
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îÉêãÉäÇI= ÄÉíÉâÉåí= Çáí= Ç~í= ÇÉ= íáàÇëîÉåëíÉêë= î~å= ÇÉòÉ= ÅçãÄáå~íáÉ= îÉêÉåáÖÄ~~ê= òáàåK= aÉ=

îÉêãÉäÇáåÖ= 5klhÒ= ÄÉíÉâÉåí= Ç~í= Çáí= åáÉí= ÜÉí= ÖÉî~ä= áëK= _áà= ÇÉòÉ= ÅçãÄáå~íáÉë= ~êêáîÉÉêí= ÇÉ=

îê~ÅÜíï~ÖÉå=å~=ÇÉ=ëÉêîáÅÉ=çé=ÜÉí=äÉîÉêáåÖëéìåí=åáÉí=çé=íáàÇ=çé=ÜÉí=çéÜ~äáåÖëéìåíI=òçÇ~í=

ÇÉ=ÅçãÄáå~íáÉ=î~å=ÇÉòÉ=éìåíÉå=åáÉí=ãçÖÉäáàâ=áëK==

=
q~ÄÉä=NSW=qÉëí=îÉêÉåáÖÄ~~êÜÉáÇ=íáàÇëîÉåëíÉêë=î~å=ÇÉ=äÉîÉêáåÖÉå=Éå=ÇÉ=çéÜ~äáåÖÉå=

aJm=é~~ê= +iE = s + = ijt = jL = +iE = s + = ≤ijt = jL =

N=Ó=O= TR= NMM= lh=

N=Ó=Q= RU= OUM= lh=

N=Ó=S= RV= OSM= lh=

N=Ó=U= PO= POM= lh=

N=Ó=NM= RU= UM= lh=

P=Ó=O= NMM= NMM= lh=

P=Ó=Q= SP= OUM= lh=

P=Ó=S= SV= OSM= lh=

P=Ó=U= NMS= POM= lh=

P=Ó=NM= NMU= UM= klh=

R=Ó=O= NPP= NMM= klh=

R=Ó=Q= NMN= OUM= lh=

R=Ó=S= NMQ= OSM= lh=

R=Ó=U= NOR= POM= lh=

R=Ó=NM= NPN= UM= klh=

T=Ó=O= NNQ= NMM= klh=

T=Ó=Q= VM= OUM= lh=

T=Ó=S= VM= OSM= lh=

T=Ó=U= TS= POM= lh=

T=Ó=NM= VP= UM= klh=

V=Ó=O= NVM= NMM= klh=

V=Ó=Q= NSP= OUM= lh=

V=Ó=S= NSN= OSM= lh=

V=Ó=U= NOM= POM= lh=

V=Ó=NM= NPQ= UM= klh=
=
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wÉîÉå= aJm= é~êÉå= âìååÉå= ãÉí= ÇÉòÉ= íÉëí= îÉêïáàÇÉêÇ= ïçêÇÉå= ìáí= ÇÉ= äáàëí= î~å= íçÉä~~íÄ~êÉ=

ÖÉÅçãÄáåÉÉêÇÉ= êáííÉåK= lã= ÇÉ= äáàëí= ãáëëÅÜáÉå= îÉêÇÉê= íÉ= îÉêâäÉáåÉå= ïçêÇí= ÖÉíÉëí= çÑ= ÇÉ=

ãáåáã~äÉ=ï~ÅÜííáàÇ=íìëëÉå=ÇÉ=äÉîÉêáåÖ=Éå=ÇÉ=çéÜ~äáåÖ=î~å=ÉÉå=aJm=é~~ê=âäÉáåÉê=áë=Ç~å=ÇÉ=

íçÉÖÉä~íÉå=ã~ñáã~äÉ=ï~ÅÜííáàÇI=ÇáÉ=ÖÉäáàâÖÉëíÉäÇ=ïÉêÇ=~~å=PM=ãáåìíÉåK=aÉ=ÇÉÑáåáíáÉ=î~å=

ÇÉ= ãáåáã~äÉ= ï~ÅÜííáàÇ= ïçêÇí= ÜáÉê= ÉîÉå= ÜÉêÜ~~äÇ= çã= í~ÄÉä= NT= ãÉí= ÇÉ= ï~ÅÜííáàÇíÉëí=

ÇìáÇÉäáàâÉê=íÉ=ã~âÉåK==

=

M= ~äë= ≤jE = +iL = s + = ijt =
=ijMINWAIT =

=

−jE =E +iL = s + = ijt F= ~åÇÉêë=

=

q~ÄÉä=NTW=qÉëí=îççê=ÇÉ=ï~ÅÜííáàÇÉå=íìëëÉå=ÇÉ=äÉîÉêáåÖÉå=Éå=ÇÉ=çéÜ~äáåÖÉå=

aJm=é~~ê= iE = +iL = s + = ijt = ijMINWAIT = ≤=PM=

N=Ó=O= M= NSR= M= lh=

N=Ó=Q= NMM= NQU= M= lh=

N=Ó=S= OMM= NQV= RN= klh=

N=Ó=U= UM= NOO= M= lh=

N=Ó=NM= R= NQU= M= lh=

P=Ó=O= M= PMM= M= lh=

P=Ó=Q= NMM= OSP= M= lh=

P=Ó=S= OMM= OSV= M= lh=

P=Ó=U= UM= PMS= M= lh=

R=Ó=Q= NMM= OMN= M= lh=

R=Ó=S= OMM= OMQ= M= lh=

R=Ó=U= UM= OOR= M= lh=

T=Ó=Q= NMM= QMM= M= lh=

T=Ó=S= OMM= QMM= M= lh=

T=Ó=U= UM= PUS= M= lh=

V=Ó=Q= OUM= PSP= M= lh=

V=Ó=S= OMM= PSN= M= lh=

V=Ó=U= UM= POM= M= lh=
=

båâÉä= aJm= é~~ê= NJS= ïçêÇí= Äáà= ÇÉòÉ= íÉëí= ìáíÖÉëäçíÉå= ~äë= íçÉä~~íÄ~êÉ= ÖÉÅçãÄáåÉÉêÇÉ= êáíI=

ï~~êÇççê= òÉîÉåíáÉå= aJm= é~êÉå= çîÉêÄäáàîÉåK= s~å=ÇÉòÉ= òÉîÉåíáÉå=é~êÉå=ÇáÉåÉå= îÉêîçäÖÉåë=
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îáàÑ=aJm=é~êÉå=ÖÉëÉäÉÅíÉÉêÇ=íÉ=ïçêÇÉå=áå=ÇÉòÉ=ÉÉêëíÉ=Ñ~ëÉ=î~å=ÇÉ=ÜÉìêáëíáÉâI=ãÉí=ÄÉÜìäé=

î~å=ÜÉí=ëÉäÉÅíáÉÅêáíÉêáìãW=

=

jáåáã~äáëÉÉê= ⋅1w =E −jL = −iE = −s = ijt F= + = ⋅2w =E −ijt = −it
0

=
0jt FK=

=

^~åÖÉòáÉå=áå=éìåí=RKQKO=ÇêáÉ=îÉêëÅÜáääÉåÇÉ=ëÅÉå~êáçÛë=ïÉêÇÉå=îççêÖÉëíÉäÇ=ãÉí=ÄÉíêÉââáåÖ=

íçí= ÇÉ= ïÉÖáåÖëÅçØÑÑáÅáØåíÉå= îççê= ÜÉí= ëÉäÉÅíáÉÅêáíÉêáìãI= ïçêÇÉå= ÇêáÉ= îÉêëÅÜáääÉåÇÉ=

ê~åÖëÅÜáââáåÖÉå= î~å= aJm= é~êÉå= îÉêâêÉÖÉåK= få= ÜÉí= ÉÉêëíÉ= ëÅÉå~êáç= E^F= ïçêÇÉå= ÄÉáÇÉ=

ïÉÖáåÖëÅçØÑÑáÅáØåíÉå=ÖÉäáàâ=ÖÉëíÉäÇ=~~å=îáàÑK=aÉòÉ=ëáíì~íáÉ=ïçêÇí=ïÉÉêÖÉÖÉîÉå=áå=í~ÄÉä=NUK=

=
q~ÄÉä=NUW=o~åÖëÅÜáââáåÖ=î~å=aJm=é~êÉå=îçäÖÉåë=ëÉäÉÅíáÉÅêáíÉêáìã=^=

aJm=é~~ê= pÉäÉÅíáÉÅêáíÉêáìã=^=

P=Ó=O= JPQM=

N=Ó=NM= QR=

N=Ó=O= RM=

V=Ó=S= PVR=

R=Ó=S= QPR=

V=Ó=Q= RMM=

P=Ó=S= RPM=

R=Ó=Q= RQM=

P=Ó=Q= SPR=

T=Ó=S= STR=

T=Ó=Q= TUM=

V=Ó=U= UUM=

R=Ó=U= VOM=

P=Ó=U= NMNR=

N=Ó=Q= NMOR=

T=Ó=U= NNSM=

N=Ó=U= NQMR=
=

sççê=ÜÉí=íïÉÉÇÉ=ëÅÉå~êáç=E_F=ïçêÇí=ãÉÉê=ÄÉä~åÖ=ÖÉÜÉÅÜí=~~å=ÜÉí=ÉÉêëíÉ=~ëéÉÅíI=å~ãÉäáàâ=

ï~ÅÜííáàÇãáåáã~äáë~íáÉ= íìëëÉå= íïÉÉ= ÖÉÅçãÄáåÉÉêÇÉ= êáííÉåI= ãÉí= ÉÉå= ïÉÖáåÖëÅçØÑÑáÅáØåí=

î~å= òÉîÉåI= íÉêïáàä= ÜÉí= ~ëéÉÅí= íáàÇëÄÉëé~êáåÖ= Çççê= ÜÉí= ÅçãÄáåÉêÉå= î~å= êáííÉå= ÉÉå=

ïÉÖáåÖëÅçØÑÑáÅáØåí=î~å=ÇêáÉ=âêáàÖíK=q~ÄÉä=NV=ÖÉÉÑí=ÇÉòÉ=ëáíì~íáÉ=ïÉÉêK=
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=
q~ÄÉä=NVW=o~åÖëÅÜáââáåÖ=î~å=aJm=é~êÉå=îçäÖÉåë=ëÉäÉÅíáÉÅêáíÉêáìã=_=

aJm=é~~ê= pÉäÉÅíáÉÅêáíÉêáìã=_=

P=Ó=O= JOMQ=

N=Ó=NM= NNR=

N=Ó=O= NPM=

V=Ó=S= SPP=

V=Ó=Q= TSU=

R=Ó=S= UUR=

R=Ó=Q= NMQM=

P=Ó=S= NMUO=

T=Ó=S= NMUR=

T=Ó=Q= NOOU=

P=Ó=Q= NOQV=

V=Ó=U= NPOU=

R=Ó=U= NPPO=

P=Ó=U= NQSR=

N=Ó=Q= NRMP=

T=Ó=U= NSTO=

N=Ó=U= NVVR=
=

sççê=ÜÉí=ÇÉêÇÉ=Éå=ä~~íëíÉ=ëÅÉå~êáç=E`F=ïçêÇí=ãÉÉê=ÄÉä~åÖ=ÖÉÜÉÅÜí=~~å=ÜÉí=íïÉÉÇÉ=~ëéÉÅíI=

å~ãÉäáàâ=íáàÇëÄÉëé~êáåÖ=Çççê=ÜÉí=ÅçãÄáåÉêÉå=î~å=êáííÉåI=ãÉí=ÉÉå=ïÉÖáåÖëÅçØÑÑáÅáØåí=î~å=

òÉîÉåI= íÉêïáàä= ÜÉí= ~ëéÉÅí= ï~ÅÜííáàÇãáåáã~äáë~íáÉ= íìëëÉå= íïÉÉ= ÖÉÅçãÄáåÉÉêÇÉ= êáííÉå= ÉÉå=

ïÉÖáåÖëÅçØÑÑáÅáØåí=î~å=ÇêáÉ=âêáàÖíK=aÉ=ê~åÖëÅÜáââáåÖ=îççê=ÇÉòÉ=ëáíì~íáÉ=ïçêÇí=ÖÉíççåÇ=áå=

í~ÄÉä=OMK=

=
q~ÄÉä=OMW=o~åÖëÅÜáââáåÖ=î~å=aJm=é~êÉå=îçäÖÉåë=ëÉäÉÅíáÉÅêáíÉêáìã=`=

aJm=é~~ê= pÉäÉÅíáÉÅêáíÉêáìã=`=

P=Ó=O= JQTS=

N=Ó=O= JPM=

N=Ó=NM= JOR=

P=Ó=S= JOO=

R=Ó=S= JNR=

P=Ó=Q= ON=
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R=Ó=Q= QM=

V=Ó=S= NRT=

V=Ó=Q= OPO=

T=Ó=S= OSR=

T=Ó=Q= PPO=

V=Ó=U= QPO=

R=Ó=U= RMU=

N=Ó=Q= RQT=

P=Ó=U= RSR=

T=Ó=U= SQU=

N=Ó=U= UNR=
=

aÉ= ÖÉëÉäÉÅíÉÉêÇÉ= aJm= é~êÉå= òáàå= Äáà= ÉäâÉ= ê~åÖëÅÜáââáåÖ= áå= ÜÉí= ÖêçÉå= ïÉÉêÖÉÖÉîÉåK= _áà=

ëÅÉå~êáç=_=îÉê~åÇÉêí=íÉå=çéòáÅÜíÉ=î~å=ëÅÉå~êáç=^=åáÉíë=~~å=ÇÉ=ÖÉëÉäÉÅíÉÉêÇÉ=aJm=é~êÉåI=

~äÜçÉïÉä= ÇÉ= ê~åÖëÅÜáââáåÖ= î~å= ÇÉ= aJm= é~êÉå= áÉíë= îÉêëÅÜáäíK= _áà= ëÅÉå~êáç= `= ïçêÇÉå=

Ç~~êÉåíÉÖÉå=~åÇÉêÉ=aJm=é~êÉå=ÖÉëÉäÉÅíÉÉêÇ=Ç~å=Äáà=ëÅÉå~êáç=^=Éå=_K=

=

RKQKPKO==c~ëÉ=OW=íçÉïáàòáåÖ=î~å=ÇÉ=ÖÉâçééÉäÇÉ=äÉîÉêáåÖëJ=Éå=çéÜ~äáåÖëéìåíÉå=~~å=ÇÉ=îäççí=
=
bÉåã~~ä=ÇÉ=ìáí=íÉ=îçÉêÉå=aJm=é~êÉå=ÖÉâÉåÇ=òáàåI=ÇáÉåÉå=ÇÉòÉ=åçÖ=íçÉÖÉïÉòÉå=íÉ=ïçêÇÉå=

~~å= ÉÉå= îê~ÅÜíï~ÖÉåK= aÉ= îçäÖçêÇÉ= ï~~êáå= ÇÉòÉ= íçÉïáàòáåÖÉå= ÖÉÄÉìêÉåI= ïçêÇí= ÄÉé~~äÇ=

Çççê= ÇÉ= ä~~íëíÉ= íçÉä~~íÄ~êÉ= ÄÉÖáåíáàÇ= î~å= ÜÉí= aJm= é~~ê= E ijL FK= aÉ= ÇÉÑáåáíáÉ= î~å= ÇÉòÉ=

î~êá~ÄÉäÉ=áë=ÇÉ=îçäÖÉåÇÉW=

=ijL = Min =ô −iL = it
0
X= −jL = −ijt = −s = Oit õK=

=

få= í~ÄÉä= ON= ïçêÇí= ÇÉ= ê~åÖëÅÜáââáåÖ= Eî~å= ä~~Ö= å~~ê= ÜççÖF= î~å= ÇÉ= ä~~íëí= íçÉä~~íÄ~êÉ=

ÄÉÖáåíáàÇÉå=î~å=ÇÉ=îáàÑ=ÖÉëÉäÉÅíÉÉêÇÉ=aJm=é~êÉå=ïÉÉêÖÉÖÉîÉå=îççê=ëÅÉå~êáç=^=ãÉí=ÄÉáÇÉ=

ïÉÖáåÖëÅçØÑÑáÅáØåíÉå=áå=ÜÉí=ëÉäÉÅíáÉÅêáíÉêáìã=ÖÉäáàâ=~~å=îáàÑK=^~åÖÉòáÉå=Äáà=ÉäâÉ=ãçÖÉäáàâÉ=

íçÉïáàòáåÖ= å~ÖÉâÉâÉå=ãçÉí=ïçêÇÉå= çÑ= ~~å= ÇÉ= íïÉÉ= îççêï~~êÇÉå= îçäÇ~~å= áëI=ïçêÇÉå= áå=

í~ÄÉä= OO= ÇÉ= íáàÇ= åçÇáÖ= çã= ÉÉå= aJm= é~~ê= íÉ= ÄÉÇáÉåÉå= EÄÉÇáÉåáåÖëíáàÇ= ijRS F= Éå= ÇÉ= ëçã=

ÜáÉêî~å=ãÉí=ÇÉ=ä~~íëí=íçÉä~~íÄ~êÉ=ÄÉÖáåíáàÇ=E ijL F=ïÉÉêÖÉÖÉîÉåK=

=
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sççêï~~êÇÉå=îççê=íçÉïáàòáåÖ=~~å=îê~ÅÜíï~ÖÉå= k =òáàåW= ≤kRS = ijL ===Éå=== +ijL = ≤ijRS = kL =

=
q~ÄÉä=ONW=aJm=é~êÉå=ìáí=ëÅÉå~êáç=^I=ÖÉê~åÖëÅÜáâí=îçäÖÉåë=ÇÉ=ä~~íëí=íçÉä~~íÄ~êÉ=ÄÉÖáåíáàÇÉå=

aJm=é~~ê= −iL = it
0
= −jL = −ijt = −s = Oit = ijL =

P=Ó=O= OMP= P= P=

N=Ó=NM= VN= OP= OP=

R=Ó=Q= NQQ= OOP= NQQ=

V=Ó=S= OTS= NTR= NTR=

T=Ó=U= PQO= OTS= OTS=
=

q~ÄÉä=OOW=_ÉÇáÉåáåÖëíáàÇÉå=aJm=é~êÉå=ìáí=ëÅÉå~êáç=^=Éå=ÇÉ=ëçã=ãÉí=ÇÉ=ä~~íëí=íçÉä~~íÄ~êÉ=ÄÉÖáåíáàÇÉå=

aJm=é~~ê= ijRS = +ijL = ijRS =

P=Ó=O= NSU= NTN=
N=Ó=NM= NMV= NPO=

R=Ó=Q= NNP= ORT=

V=Ó=S= NQO= PNT=

T=Ó=U= SQ= PQM=
=

aÉ= îçäÖÉåÇÉ= ëí~é= áå= ÇÉ= ÜÉìêáëíáÉâ= áë= ÇÉ=ÉÑÑÉÅíáÉîÉ= íçÉïáàòáåÖ= î~å= ÇÉ=ÖÉëÉäÉÅíÉÉêÇÉ= aJm=

é~êÉå= ~~å= ÇÉ= íïÉÉ= ÉáÖÉå= îê~ÅÜíï~ÖÉåëK= aÉ= êçìíÉëÉêîáÅÉíáàÇ= ïçêÇí= îççê= ÄÉáÇÉ=

îê~ÅÜíï~ÖÉåë=áåáíáÉÉä=ÖÉäáàâ=ÖÉëíÉäÇ=~~å=åìä=Éå=ïçêÇí=å~=ÉäâÉ=íçÉïáàòáåÖ=~~åÖÉé~ëíK=sççê=

ëÅÉå~êáç=^=òáÉí=ÇÉ=éêçÅÉÇìêÉ=Éê=~äë=îçäÖí=ìáíW=

• sçäÖçêÇÉ=î~å=íçÉïáàòáåÖW=PJOI=NJNMI=RJQI=VJS=Éå=TJU=

• fåáíáÉÉäW= =1RS = =2RS =M=

• eÉí= ÉÉêëíÉ= aJm= é~~ê= EPJOF= â~å= ~~å= ÄÉáÇÉ= îê~ÅÜíï~ÖÉåë= íçÉÖÉïÉòÉå= ïçêÇÉåW= ÇÉ=

âçëíÉå= î~å= ÄÉáÇÉ= îê~ÅÜíï~ÖÉåë= òáàå= ÖÉäáàâ= ÉåI= îÉêãáíë= ÚÖÉÉå= îççêÖ~~åÇ= é~~êÛ=

ÄÉëí~~íI= áë= ÇÉ= ï~ÅÜííáàÇ= ÖÉäáàâ= ~~å= åìäK= a~~êçã= ïçêÇí= Éêîççê= ÖÉâçòÉå= aJm= é~~ê==

PJO=~~å=îê~ÅÜíï~ÖÉå=¨¨å=íçÉ= íÉ=ïáàòÉåK=k~íììêäáàâ=ãçÉí=å~ÖÉâÉâÉå=ïçêÇÉå=çÑ=Éê=

ïÉä=~~å=ÇÉ=îççêï~~êÇÉå=îçäÇ~~å=áëW=

o ≤1RS =
32

L =W===M==≤==P==�==lh==

o +
32

L = ≤
32

RS = 1L =W===NTN==≤==PSM==�==lh=
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o sççêï~~êÇÉå=lh==�==ÄáàïÉêâÉå= kRS W= =1RS = +
32

L = =
32

RS =NTN=

• sÉêîçäÖÉåë=ÇáÉåí=aJm=é~~ê=NJNM=íçÉÖÉïÉòÉå=íÉ=ïçêÇÉåK=bÉêëí=ïçêÇí=å~ÖÉâÉâÉå=çÑ=

Çáí=é~~ê=~~å=ÇÉ=êçìíÉ=î~å=îê~ÅÜíï~ÖÉå=¨¨å=â~å=íçÉÖÉîçÉÖÇ=ïçêÇÉåW=

o ≤1RS =
110

L =W===NTN==≤==OP==�==klh=

o +
110

L = ≤
110

RS =
1L =W===NPO==≤==PSM==�==lh=

^~åÖÉòáÉå=ÇÉòÉ=ãçÖÉäáàâÜÉáÇ=åáÉí= íçÉä~~íÄ~~ê= áëI=ïçêÇí= ÖÉâÉâÉå=çÑ=ÜÉí=aJm=é~~ê=

~~å=ÇÉ=íïÉÉÇÉ=îê~ÅÜíï~ÖÉå=íçÉÖÉîçÉÖÇ=â~å=ïçêÇÉåW=

o ≤2RS =
110

L =W===M==≤==OP==�==lh=

o +
110

L = ≤
110

RS =
2L =W===NPO==≤==PSM==�==lh=

aÉ= îççêï~~êÇÉå= òáàå= îçäÇ~~å= òçÇ~í= aJm= é~~ê= NJNM= òçåÇÉê= éêçÄäÉãÉå= ~~å=

îê~ÅÜíï~ÖÉå=íïÉÉ=íçÉÖÉïÉòÉå=â~å=ïçêÇÉåK=

o ÄáàïÉêâÉå=
kRS W= =2RS = +

110
L = =

110
RS =NPO=

• aJm= é~~ê= RJQ= áë= ÜÉí= îçäÖÉåÇÉ= é~~ê= Ç~í= ~~å= ÉÉå= îê~ÅÜíï~ÖÉå= íçÉÖÉïÉòÉå= ãçÉí=

ïçêÇÉåK=fë=îê~ÅÜíï~ÖÉå=¨¨å=ÜáÉê=ÉÉå=ãçÖÉäáàâÜÉáÇ\W=

o ≤1RS =
54

L =W===NTN==≤==NQQ==�==klh=

o +
54

L = ≤
54

RS =
1L =W===ORT==≤==PSM==�==lh=

qçÉïáàòáåÖ= ~~å= îê~ÅÜíï~ÖÉå= ¨¨å= Ääáàâí= åáÉí= íçÉä~~íÄ~~ê= íÉ= òáàåI= ï~~êÇççê= ÇÉ=

îççêï~~êÇÉå= îççê= íçÉïáàòáåÖ= ~~å= ÇÉ= íïÉÉÇÉ= îê~ÅÜíï~ÖÉå= å~ÖÉâÉâÉå= ãçÉíÉå=

ïçêÇÉåW=

o ≤2RS =
54

L =W===NPO==≤==NQQ==�==lh=

o +
54

L = ≤
54

RS =
2L =W===ORT==≤==PSM==�==lh=

aJm=é~~ê=RJQ=ïçêÇí=Çìë=~~å=ÇÉ=íïÉÉÇÉ=îê~ÅÜíï~ÖÉå=íçÉÖÉïÉòÉåK=

o ÄáàïÉêâÉå= kRS W= =2RS = +
54

L = =
54

RS =ORT=

• ^äë=îáÉêÇÉ=ÇáÉåí=aJm=é~~ê=VJS=íçÉÖÉïÉòÉå=íÉ=ïçêÇÉåK=bÉêëí=ïçêÇí=ÖÉâÉâÉå=çÑ=Çáí=

é~~ê=~~å=ÇÉ=êçìíÉ=î~å=îê~ÅÜíï~ÖÉå=¨¨å=íçÉÖÉîçÉÖÇ=â~å=ïçêÇÉåW=

o ≤1RS =
96

L =W===NTN==≤==NTR==�==lh=

o +
96

L = ≤
96

RS =
1L =W===PNT==≤==PSM==�==lh=
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aáí=áë=ÉÉå=ãçÖÉäáàâÜÉáÇI=ã~~ê=íçÅÜ=ÇáÉåí=å~ÖÉâÉâÉå=íÉ=ïçêÇÉå=íçÉïáàòáåÖ=~~å=ÇÉ=

íïÉÉÇÉ= îê~ÅÜíï~ÖÉå= íçÉä~~íÄ~~ê= áëK= eÉí= â~å= áããÉêë= òç= òáàå= Ç~í= ÇÉ= ï~ÅÜííáàÇ=

íìëëÉå=ÜÉí= ÉáåÇÉ=î~å=ÇÉ=îçêáÖÉ= ÖÉÅçãÄáåÉÉêÇÉ= êáí= Éå=ÇÉ= ëí~êí= î~å=ÇÉ=ÄÉÇáÉåáåÖ=

î~å=Çáí=aJm=é~~ê=âäÉáåÉê=áë=îççê=îê~ÅÜíï~ÖÉå=íïÉÉK=

o ≤2RS =
96

L =W===ORT==≤==NTR==�==klh=

o +
96

L = ≤
96

RS = 2L =W===PNT==≤==PSM==�==lh=

^~åÖÉòáÉå= ÉÉå= íçÉïáàòáåÖ= ~~å= îê~ÅÜíï~ÖÉå= íïÉÉ= åáÉí= íçÉä~~íÄ~~ê= áëI= ïçêÇí= aJm=

é~~ê=VJS=~~å=ÇÉ=ÉÉêëíÉ=îê~ÅÜíï~ÖÉå=íçÉÖÉïÉòÉåK=

o ÄáàïÉêâÉå= kRS W= =1RS = +
96

L = =
96

RS =PNT=

• qÉåëäçííÉ= ïçêÇí= aJm= é~~ê= TJU= åçÖ= íçÉÖÉïÉòÉåK= h~å= Çáí= aJm= é~~ê= íçÉÖÉîçÉÖÇ=

ïçêÇÉå=~~å=ÇÉ=êçìíÉ=î~å=îê~ÅÜíï~ÖÉå=¨¨å\W=

o ≤1RS =
78

L =W===PNT==≤==OTS==�==klh=

o +
78

L = ≤
78

RS =
1L =W===PQM==≤==PSM==�==lh=

aÉòÉ=ãçÖÉäáàâÜÉáÇ=â~å=åáÉíI=ï~~êÇççê=å~ÖÉâÉâÉå=ãçÉí=ïçêÇÉå=çÑ=ÜÉí=é~~ê=~~å=ÇÉ=

íïÉÉÇÉ=îê~ÅÜíï~ÖÉå=íçÉÖÉîçÉÖÇ=â~å=ïçêÇÉåW=

o ≤2RS =
78

L =W===ORT==≤==OTS==�==lh=

o +
78

L = ≤
78

RS =
2L =W===PQM==≤==PSM==�==lh=

aJm=é~~ê=TJU=ïçêÇí=Çìë=~äë=ÇÉêÇÉ=é~~ê=~~å=ÇÉ=íïÉÉÇÉ=îê~ÅÜíï~ÖÉå=íçÉÖÉïÉòÉåK=

o ÄáàïÉêâÉå= kRS W= =2RS = +
78

L = =
78

RS =PQM=

• oÉëìäí~~íW=

sê~ÅÜíï~ÖÉå= ¨¨å= ÄÉÇáÉåí= aJm= é~êÉå= PJO= Éå= VJSI= ï~~êÄáà= êÉëéÉÅíáÉîÉäáàâ=

íê~åëéçêíâçëíÉå=î~å=OMP=Éå=NSV=çéÖÉäçéÉå=ïçêÇÉåK=

sê~ÅÜíï~ÖÉå= íïÉÉ= ÄÉÇáÉåí= aJm= é~êÉå= NJNMI= RJQ= Éå= TJUI= ï~~êÄáà= ÇÉ= âçëíÉå=

êÉëéÉÅíáÉîÉäáàâ=ÖÉäáàâ=òáàå=~~å=NOQI=NOV=Éå=SRK=

aÉ=íçí~äÉ=íê~åëéçêíâçëíÉå=îççê=ÇÉòÉ=íçÉïáàòáåÖÉå=òáàå=ÖÉäáàâ=~~å=SVMK=

=

_áà= ëÅÉå~êáç= _I= ï~~êÄáà= ÇÉ= ïÉÖáåÖëÅçØÑÑáÅáØåíÉå= îççê= ÜÉí= ëÉäÉÅíáÉÅêáíÉêáìã= òÉîÉåI=

êÉëéÉÅíáÉîÉäáàâ= ÇêáÉ= òáàåI= ïçêÇÉå= ÇÉòÉäÑÇÉ= aJm= é~êÉå= ÖÉëÉäÉÅíÉÉêÇK= eáÉêÇççê= îÉêäççéí= ÇÉ=

íïÉÉÇÉ=Ñ~ëÉ=áå=ëÅÉå~êáç=_=òç~äë=îççê=ëÅÉå~êáç=^=Éå=òáàå=ÇÉ=ï~~êÇÉå=ìáí=ÇÉ=í~ÄÉääÉå=ON=Éå=
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OO=î~å=ëÅÉå~êáç=^=ÇÉòÉäÑÇÉ=~äë=ÇÉ=ï~~êÇÉå=îççê=ëÅÉå~êáç=_K=eÉí=îÉêäççé=î~å=ÇÉ=éêçÅÉÇìêÉ=

ïçêÇí=Ç~~êçã=åáÉí=ÜÉêÜ~~äÇK=

=

eÉí= îÉêäççé= î~å= ÇÉ= íïÉÉÇÉ= Ñ~ëÉ= îççê= ÜÉí= ä~~íëíÉ= ëÅÉå~êáçI= å~ãÉäáàâ= ëÅÉå~êáç= `=ãÉí= ÇÉ=

ïÉÖáåÖëÅçØÑÑáÅáØåíÉå= îççê= ÜÉí= ëÉäÉÅíáÉÅêáíÉêáìã= ÖÉäáàâ= ~~å= ÇêáÉI= êÉëéÉÅíáÉîÉäáàâ= òÉîÉåI=

ïçêÇí=ÜáÉêçåÇÉê=ìáíÖÉïÉêâíI=ï~~êÄáà=ÉÉêëí=ÇÉ=åçÇáÖÉ=ÄÉêÉâÉåÇÉ=ÖÉÖÉîÉåë=ïçêÇÉå=ÖÉÖÉîÉå=

áå=í~ÄÉä=OP=Éå=OQK=

=
q~ÄÉä=OPW=aJm=é~êÉå=ìáí=ëÅÉå~êáç=`I=ÖÉê~åÖëÅÜáâí=îçäÖÉåë=ÇÉ=ä~~íëí=íçÉä~~íÄ~êÉ=ÄÉÖáåíáàÇÉå=

aJm=é~~ê= −iL = it
0
= −jL = −ijt = −s = Oit = ijL =

P=Ó=O= OMP= P= P=

N=Ó=NM= VN= OP= OP=

R=Ó=Q= NQQ= OOP= NQQ=

V=Ó=S= OTS= NTR= NTR=

T=Ó=U= PQO= OTS= OTS=
=

q~ÄÉä=OQW=_ÉÇáÉåáåÖëíáàÇÉå=aJm=é~êÉå=ìáí=ëÅÉå~êáç=`=Éå=ÇÉ=ëçã=ãÉí=ÇÉ=ä~~íëí=íçÉä~~íÄ~êÉ=ÄÉÖáåíáàÇÉå=

aJm=é~~ê= ijRS = +ijL = ijRS =

P=Ó=O= NSU= NTN=
N=Ó=NM= NMV= NPO=

R=Ó=Q= NNP= ORT=

V=Ó=S= NQO= PNT=

T=Ó=U= SQ= PQM=
=

aÉ=ÉÑÑÉÅíáÉîÉ=íçÉïáàòáåÖ=î~å=ÇÉ=ÖÉëÉäÉÅíÉÉêÇÉ=aJm=é~êÉå=~~å=ÇÉ=íïÉÉ=ÉáÖÉå=îê~ÅÜíï~ÖÉåëI=

ÖÉÄÉìêí=îççê=ëÅÉå~êáç=`=~äë=îçäÖíW=

• sçäÖçêÇÉ=î~å=íçÉïáàòáåÖW=PJOI=NJNMI=RJSI=VJQ=Éå=TJU=

• fåáíáÉÉäW= =1RS = =2RS =M=

• eÉí=ÉÉêëíÉ=aJm=é~~ê= EPJOF= â~å=ïÉÉê=~~å=ÄÉáÇÉ=îê~ÅÜíï~ÖÉåë= íçÉÖÉïÉòÉå=ïçêÇÉå=

òçåÇÉê=îççêâÉìê=îççê=ÉÉå=î~å=ÇÉ= íïÉÉ=îê~ÅÜíï~ÖÉåëK=a~~êçã=ïçêÇí=ÖÉâçòÉå=aJm=

é~~ê= PJO= ~~å= îê~ÅÜíï~ÖÉå= ¨¨å= íçÉ= íÉ= ïáàòÉåI= ã~~ê= áë= ÜáÉêîççê= ïÉä= ~~å= ÇÉ=

îççêï~~êÇÉå=îçäÇ~~åW=
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o ≤1RS =
32

L =W===M==≤==P==�==lh==

o +
32

L = ≤
32

RS =
1L =W===NTN==≤==PSM==�==lh=

o sççêï~~êÇÉå=lh==�==ÄáàïÉêâÉå=
kRS W= =1RS = +

32
L = =

32
RS =NTN=

• sÉêîçäÖÉåë= ïçêÇí= aJm= é~~ê= NJNM= íçÉÖÉïÉòÉåK= bÉêëí= ïçêÇí= å~ÖÉâÉâÉå= çÑ= Çáí= é~~ê=

~~å=ÇÉ=êçìíÉ=î~å=îê~ÅÜíï~ÖÉå=¨¨å=â~å=íçÉÖÉîçÉÖÇ=ïçêÇÉåW=

o ≤1RS =
110

L =W===NTN==≤==OP==�==klh=

o +
110

L = ≤
110

RS =
1L =W===NPO==≤==PSM==�==lh=

^~åÖÉòáÉå= ÇÉòÉ= ãçÖÉäáàâÜÉáÇ= åáÉí= â~åI= ïçêÇí= ÖÉâÉâÉå= çÑ= ÜÉí= aJm= é~~ê= ~~å= ÇÉ=

íïÉÉÇÉ=îê~ÅÜíï~ÖÉå=íçÉÖÉîçÉÖÇ=â~å=ïçêÇÉåW=

o ≤2RS =
110

L =W===M==≤==OP==�==lh=

o +
110

L = ≤
110

RS =
2L =W===NPO==≤==PSM==�==lh=

aÉ= îççêï~~êÇÉå= òáàå= îçäÇ~~å= òçÇ~í= aJm= é~~ê= NJNM= ~~å= îê~ÅÜíï~ÖÉå= íïÉÉ=

íçÉÖÉïÉòÉå=ïçêÇíK=

o ÄáàïÉêâÉå= kRS W= =2RS = +
110

L = =
110

RS =NPO=

• aJm=é~~ê=RJS=áë=ÜÉí=îçäÖÉåÇÉ=é~~ê=Ç~í=~~å=ÉÉå=îê~ÅÜíï~ÖÉå=íçÉÖÉïÉòÉå=ÇáÉåí=íÉ=

ïçêÇÉåK=fë=íçÉïáàòáåÖ=~~å=îê~ÅÜíï~ÖÉå=¨¨å=ÜáÉê=íçÉä~~íÄ~~ê\W=

o ≤1RS =
56

L =W===NTN==≤==NQQ==�==klh=

o +
56

L = ≤
56

RS =
1L =W===OSN==≤==PSM==�==lh=

aÉòÉ=ãçÖÉäáàâÜÉáÇ=Ääáàâí=åáÉí=íçÉÖÉä~íÉåI=ï~~êÇççê=ÇÉ=îççêï~~êÇÉå=îççê=íçÉïáàòáåÖ=

~~å=ÇÉ=íïÉÉÇÉ=îê~ÅÜíï~ÖÉå=å~ÖÉâÉâÉå=ãçÉíÉå=ïçêÇÉåW=

o ≤2RS =
56

L =W===NPO==≤==NQQ==�==lh=

o +
56

L = ≤
56

RS = 2L =W===OSN==≤==PSM==�==lh=

aJm=é~~ê=RJS=ïçêÇí=Çìë=~~å=ÇÉ=íïÉÉÇÉ=îê~ÅÜíï~ÖÉå=íçÉÖÉïÉòÉåK=

o ÄáàïÉêâÉå= kRS W= =2RS = +
56

L = =
56

RS =OSN=

• ^äë=îáÉêÇÉ=ïçêÇí=aJm=é~~ê=VJQ=íçÉÖÉïÉòÉåK=bÉêëí=ïçêÇí=ÖÉâÉâÉå=çÑ=Çáí=é~~ê=~~å=ÇÉ=

êçìíÉ=î~å=îê~ÅÜíï~ÖÉå=¨¨å=íçÉÖÉîçÉÖÇ=â~å=ïçêÇÉåW=

o ≤1RS =
94

L =W===NTN==≤==NVP==�==lh=
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o +
94

L = ≤
94

RS =
1L =W===PPS==≤==PSM==�==lh=

qçÉïáàòáåÖ= î~å= aJm= é~~ê= VJQ= ~~å= îê~ÅÜíï~ÖÉå= ¨¨å= áë= íçÉä~~íÄ~~êI= ã~~ê= ÇÉ=

ãçÖÉäáàâÜÉáÇ=î~å=íçÉïáàòáåÖ=~~å=ÇÉ= íïÉÉÇÉ=îê~ÅÜíï~ÖÉå=ÇáÉåí=ççâ=å~ÖÉâÉâÉå=íÉ=

ïçêÇÉåW=

o ≤2RS =
94

L =W===OSN==≤==NVP==�==klh=

o +
94

L = ≤
94

RS =
2L =W===PPS==≤==PSM==�==lh=

^~åÖÉòáÉå=ÇÉ=íçÉïáàòáåÖ=~~å=ÇÉ=íïÉÉÇÉ=îê~ÅÜíï~ÖÉå=åáÉí=íçÉä~~íÄ~~ê=áëI=âêáàÖí=ÇÉ=

ÉÉêëíÉ=îê~ÅÜíï~ÖÉå=aJm=é~~ê=VJQ=íçÉÖÉïÉòÉåK=

o ÄáàïÉêâÉå= kRS W= =1RS = +
94

L = =
94

RS =PPS=

• qÉåëäçííÉ= ïçêÇí= aJm= é~~ê= TJU= åçÖ= íçÉÖÉïÉòÉåK= h~å= ÉÉå= íçÉïáàòáåÖ= ~~å=

îê~ÅÜíï~ÖÉå=¨¨å\W=

o ≤1RS =
78

L =W===PPS==≤==OTS==�==klh=

o +
78

L = ≤
78

RS =
1L =W===PQM==≤==PSM==�==lh=

aÉòÉ=ãçÖÉäáàâÜÉáÇ=â~å=åáÉíI=ï~~êÇççê=å~ÖÉâÉâÉå=ãçÉí=ïçêÇÉå=çÑ=ÜÉí=aJm=é~~ê=~~å=

ÇÉ=íïÉÉÇÉ=îê~ÅÜíï~ÖÉå=íçÉÖÉîçÉÖÇ=â~å=ïçêÇÉåW=

o ≤2RS =
78

L =W===OSN==≤==OTS==�==lh=

o +
78

L = ≤
78

RS =
2L =W===PQM==≤==PSM==�==lh=

aJm=é~~ê=TJU=ïçêÇí=Çìë=~äë=ÇÉêÇÉ=é~~ê=~~å=ÇÉ=íïÉÉÇÉ=îê~ÅÜíï~ÖÉå=íçÉÖÉïÉòÉåK=

o ÄáàïÉêâÉå= kRS W= =2RS = +
78

L = =
78

RS =PQM=

• oÉëìäí~~íW=

sê~ÅÜíï~ÖÉå= ¨¨å= ÄÉÇáÉåí= aJm= é~êÉå= PJO= Éå= VJQI= ï~~êÄáà= êÉëéÉÅíáÉîÉäáàâ=

íê~åëéçêíâçëíÉå=î~å=OMP=Éå=NTM=çéÖÉäçéÉå=ïçêÇÉåK=

sê~ÅÜíï~ÖÉå= íïÉÉ= ÄÉÇáÉåí= aJm= é~êÉå= NJNMI= RJS= Éå= TJUI= ï~~êÄáà= ÇÉ= âçëíÉå=

êÉëéÉÅíáÉîÉäáàâ=ÖÉäáàâ=òáàå=~~å=NOQI=NPR=Éå=SRK=

aÉ=íçí~äÉ=íê~åëéçêíâçëíÉå=îççê=ÇÉòÉ=íçÉïáàòáåÖÉå=òáàå=ÖÉäáàâ=~~å=SVTK=

=



 - 106 - 

RKQKPKP==sÉêÖÉäáàâáåÖ=î~å=ÇÉ=ÇêáÉ=ëÅÉå~êáçÛë=
=
_áà=îÉêÖÉäáàâáåÖ=î~å=ÇÉ=ÇêáÉ=ëÅÉå~êáçÛë=ãÉí=ÇÉ=îÉêëÅÜáääÉåÇÉ=ïÉÖáåÖëÅçØÑÑáÅáØåíÉå=îççê=ÇÉ=

íïÉÉ= ~ëéÉÅíÉå= î~å= ÜÉí= ëÉäÉÅíáÉÅêáíÉêáìãI= ÄÉëí~~í= Éê= ÖÉÉå= îÉêëÅÜáä= íìëëÉå= ëÅÉå~êáç= ^= Éå=

ëÅÉå~êáç= _K= pÅÉå~êáç= `= ïáàâí= äáÅÜí= ~Ñ= î~å= ÇÉ= ~åÇÉêÉ= íïÉÉ= ëÅÉå~êáçÛëK= aêáÉ= î~å= ÇÉ= îáàÑ=

ÖÉëÉäÉÅíÉÉêÇÉ=aJm=é~êÉå=ÄäáàîÉå=ÖÉäáàâ=íÉå=çéòáÅÜíÉ=î~å=ëÅÉå~êáç=^=Éå=_I=å~ãÉäáàâ=ÇÉ=aJm=

é~êÉå= PJOI= NJNM= Éå= TJUK= aÉ= çîÉêáÖÉ= íïÉÉ= ÖÉëÉäÉÅíÉÉêÇÉ= aJm= é~êÉå= îÉêëÅÜáääÉåK=

iÉîÉêáåÖëéìåí= R= ïçêÇí= ãÉí= çéÜ~äáåÖëéìåí= S= ÖÉÅçãÄáåÉÉêÇI= áå= éä~~íë= î~å= ãÉí=

çéÜ~äáåÖëéìåí= Q= òç~äë= áå= ëÅÉå~êáç= ^= Éå=_I= íÉêïáàä= äÉîÉêáåÖëéìåí= V=ãÉí= çéÜ~äáåÖëéìåí= Q=

ÖÉÅçãÄáåÉÉêÇ=ïçêÇí=Éå=åáÉí=ãÉí=çéÜ~äáåÖëéìåí=S=òç~äë= áå=ëÅÉå~êáç=^=Éå=_K=lçâ=ÄäáàâÉå=

îççê= ëÅÉå~êáç= `= ÇÉ= íçí~äÉ= íê~åëéçêíâçëíÉå= òÉîÉå= ÉÉåÜÉÇÉå= ÜçÖÉê= íÉ= äáÖÖÉå= Ç~å= îççê=

ëÅÉå~êáç=^=Éå=_K==

=

få=Çáí=îççêÄÉÉäÇ=Ääáàâí=Ç~í=ÇÉ=íçí~äÉ=íê~åëéçêíâçëíÉå=ä~ÖÉê=äáÖÖÉå=ï~ååÉÉê=~~å=ÜÉí=~ëéÉÅí=

íáàÇëÄÉëé~êáåÖI=Çççê=ÜÉí=ÅçãÄáåÉêÉå=î~å=êáííÉåI=ãÉÉê=ÄÉä~åÖ=ïçêÇí=ÖÉÜÉÅÜí=Ç~å=~~å=ÜÉí=

~ëéÉÅí=ãáåáã~äáë~íáÉ=î~å=ÇÉ=ï~ÅÜííáàÇ=íìëëÉå=ÇÉ=äÉîÉêáåÖ=Éå=ÇÉ=çéÜ~äáåÖK=k~íììêäáàâ=Ö~~í=

ÜÉí= ÜáÉê= ëäÉÅÜíë= çã= ¨¨å= ÅáàÑÉêîççêÄÉÉäÇ= ãÉí= ÇêáÉ= îÉêëÅÜáääÉåÇÉ= ëÅÉå~êáçÛëK= ^äÖÉãÉåÉ=

ÄÉëäìáíÉå= âìååÉå= é~ë= ÖÉíêçââÉå= ïçêÇÉå= å~= ÜÉí= ìáíîçÉêÉå= î~å= îçäÇçÉåÇÉ= ÉãéáêáëÅÜ=

çåÇÉêòçÉâK=

=

RKQKQ=aÉ=Éñ~ÅíÉ=çéäçëëáåÖ=î~å=ÜÉí=éêçÄäÉÉã=

=

^~åÖÉòáÉå=ÜÉí=çã=ÉÉå=âäÉáå=îççêÄÉÉäÇ=Ö~~íI= áë=ÜÉí=ãçÖÉäáàâ=Çáí=Éñ~Åí=çé=íÉ= äçëëÉå=ãÉí=

ÄÉÜìäé=î~å=ifkalK=aÉ=îçääÉÇáÖÉ=ïáëâìåÇáÖÉ=ÑçêãìäÉêáåÖ=î~å=ÜÉí=éêçÄäÉÉã=áë=Çççê=ÇÉ=îÉäÉ=

ÄÉéÉêâáåÖÉå=áå=Äáàä~ÖÉ=íçÉÖÉîçÉÖÇ=EòáÉ=Äáàä~ÖÉ=QFK=

=

aÉ=îçäÖÉåÇÉ=çéäçëëáåÖ=îççê=Çáí=éêçÄäÉÉã=ïÉêÇ=Çççê=ifkal=ÖÉÖÉåÉêÉÉêÇW=

• açÉäÑìåÅíáÉï~~êÇÉ=Z=SRO=

• 
1101

X I=
321

X =Z=N=ïçêÇÉå=áå=ÇÉ=ÉÉêëíÉ=ÉáÖÉå=îê~ÅÜíï~ÖÉå=ìáíÖÉîçÉêÇ==

• 
542

X I=
762

X I=
982

X =Z=N=ïçêÇÉå=áå=ÇÉ=íïÉÉÇÉ=ÉáÖÉå=îê~ÅÜíï~ÖÉå=ìáíÖÉîçÉêÇ==
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• aÉ=åáÉí=ÖÉåçÉãÇÉ= X J=î~êá~ÄÉäÉå=òáàå=~ääÉå=ÖÉäáàâ=~~å=M=

=

t~ååÉÉê=ÇÉ=äçÅ~íáÉë=çéÖÉëçãÇ=ïçêÇÉå=áå=ÇÉ=îçäÖçêÇÉ=ÇáÉ=Çççê=ÇÉ=îê~ÅÜíï~ÖÉåë=ÖÉîçäÖÇ=

ïçêÇÉåI=ïçêÇí=ÜÉí=îçäÖÉåÇÉ=êÉëìäí~~í=îÉêâêÉÖÉåW==

• îççê=ÇÉ=ÉÉêëíÉ=îê~ÅÜíï~ÖÉåW=ÇÉéçí=Ó=äÉîÉêáåÖëéìåí=N=Ó=çéÜ~äáåÖëéìåí=NM=Ó=ÇÉéçí=Ó=

äÉîÉêáåÖëéìåí=P=Ó=çéÜ~äáåÖëéìåí=O=Ó=ÇÉéçí=

• îççê=ÇÉ=íïÉÉÇÉ=îê~ÅÜíï~ÖÉåW=ÇÉéçí=Ó=äÉîÉêáåÖëéìåí=R=Ó=çéÜ~äáåÖëéìåí=Q=Ó=ÇÉéçí=Ó=

äÉîÉêáåÖëéìåí=T=Ó=çéÜ~äáåÖëéìåí=S=Ó=ÇÉéçí=Ó=äÉîÉêáåÖëéìåí=V=Ó=çéÜ~äáåÖëéìåí=U=Ó=

ÇÉéçí=

aÉ= ÉÉêëíÉ= ÉáÖÉå= îê~ÅÜíï~ÖÉå= ÄÉòçÉâí= íïÉÉ= aJm= é~êÉåI= íÉêïáàä= ÇÉ= íïÉÉÇÉ= ÉáÖÉå=

îê~ÅÜíï~ÖÉå=ÇÉ=çîÉêáÖÉ=ÇêáÉ=aJm=é~êÉå=îççê=òáàå=êÉâÉåáåÖ=åÉÉãíK=

=

aÉ=ÇêáÉ=çéäçëëáåÖÉå=ÇáÉ=îá~=ÇÉ=ÜÉìêáëíáÉâ=ïÉêÇÉå=ÖÉîçåÇÉåI=ï~êÉå=ÇÉ=îçäÖÉåÇÉW==

• pÅÉå~êáç=^W==

� îê~ÅÜíï~ÖÉå=¨¨å=ÄÉÇáÉåí=aJm=é~êÉå=PJO=Éå=VJS=

� îê~ÅÜíï~ÖÉå=íïÉÉ=ÄÉÇáÉåí=aJm=é~êÉå=NJNMI=RJQ=Éå=TJU=

� íçí~äÉ=âçëíÉå=Z=SVM=

• pÅÉå~êáç=_W=

� îê~ÅÜíï~ÖÉå=¨¨å=ÄÉÇáÉåí=aJm=é~êÉå=PJO=Éå=VJS=

� îê~ÅÜíï~ÖÉå=íïÉÉ=ÄÉÇáÉåí=aJm=é~êÉå=NJNMI=RJQ=Éå=TJU=

� íçí~äÉ=âçëí=Z=SVM=

• pÅÉå~êáç=`W=

� îê~ÅÜíï~ÖÉå=¨¨å=ÄÉÇáÉåí=aJm=é~êÉå=PJO=Éå=VJQ=

� îê~ÅÜíï~ÖÉå=íïÉÉ=ÄÉÇáÉåí=aJm=é~êÉå=NJNMI=RJS=Éå=TJU=

� íçí~äÉ=âçëí=Z=SVT=

=

pÅÉå~êáç= ^= Éå= _= ÜÉÄÄÉå= ÇêáÉ= ÖÉîçêãÇÉ= aJm= é~êÉå= ENJNMI= PJO= Éå= RJQF= ÖÉãÉÉå= ãÉí= ÇÉ=

Éñ~ÅíÉ=çéäçëëáåÖI=ï~~êÇççê=ÇÉ=íçí~äÉ=âçëí=î~å=ÇÉòÉ=íïÉÉ=ëÅÉå~êáçÛë=ÇáÅÜíÉê=Äáà=ÇÉ=Éñ~ÅíÉ=

íçí~äÉ=âçëí= äáÖí=Ç~å=ÇÉ=íçí~äÉ=âçëí=î~å=ëÅÉå~êáç=`I=Ç~í=ëäÉÅÜíë= íïÉÉ=aJm=é~êÉå=ENJNM=Éå==

PJOF=ãÉí=ÇÉ=Éñ~ÅíÉ=çéäçëëáåÖ=ÖÉãÉÉå=ÜÉÉÑíK==



 - 108 - 

RKR=^~åÄÉîÉäáåÖÉå=îççê=îÉêÇÉê=çåÇÉêòçÉâ=

=

qÉê=~ÑëäìáíáåÖ=î~å=Çáí=ÜççÑÇëíìâ=ïçêÇÉå=åçÖ=ÉåâÉäÉ=~~åÄÉîÉäáåÖÉå=îççê=îÉêÇÉê=çåÇÉêòçÉâ=

ÖÉÇ~~åK= qÉå= ÉÉêëíÉ= îÉêÇáÉåí= ÜÉí= ~~åÄÉîÉäáåÖ= çãI= òç~äë= êÉÉÇë= îÉêãÉäÇI= îçäÇçÉåÇÉ=

ÉãéáêáëÅÜ= çåÇÉêòçÉâ= ìáí= íÉ= îçÉêÉå= òçÇ~í= ~äÖÉãÉåÉ= ÄÉëäìáíÉå= ÖÉíêçââÉå= âìååÉå=ïçêÇÉå=

çîÉê= ÇÉ= âï~äáíÉáí= î~å= ÇÉ= ÖÉÄêìáâíÉ= áåîçÉÖÜÉìêáëíáÉâ= Éå= çîÉê= ÇÉ= áåîäçÉÇ= î~å= Éäâ= î~å= ÇÉ=

íïÉÉ=~ëéÉÅíÉå=î~å=ÜÉí=ÖÉÄêìáâíÉ=ëÉäÉÅíáÉÅêáíÉêáìã=çé=ÇÉ=ÖÉîçåÇÉå=çéäçëëáåÖK==

=

bÉå=íïÉÉÇÉ=~~åÄÉîÉäáåÖ=îççê=îÉêÇÉê=çåÇÉêòçÉâ=ÄÉëí~~í=ìáí=ÜÉí=ÄÉâáàâÉå=çÑ=ÉÉå=íçÉîçÉÖáåÖ=

î~å=ÉÉå=çééçêíìåáíÉáíëâçëí=~~å=ÜÉí=ëÉäÉÅíáÉÅêáíÉêáìã=îççê=ÇÉ=aJm=é~êÉå=ÇÉ=éêÉëí~íáÉë=î~å=

ÇÉ=áåîçÉÖÜÉìêáëíáÉâ=ëáÖåáÑáÅ~åí=îÉêÄÉíÉêíK=aÉòÉ=çééçêíìåáíÉáíëâçëí=â~å=å~~ê=~å~äçÖáÉ=î~å=

dêçå~äí= Éí= ~äK= EOMMPF= ÖÉÇÉÑáåáÉÉêÇ= ïçêÇÉå= ~äë= ÜÉí= îÉêëÅÜáä= áå= ÇÉ= ï~~êÇÉ= î~å= ÜÉí=

ëÉäÉÅíáÉÅêáíÉêáìã=Äáà=ÇÉ=âÉìòÉ=îççê=ÇÉ=ÄÉëíÉ=ÅçãÄáå~íáÉ=Éå=Äáà=ÇÉ=âÉìòÉ=îççê=ÇÉ=íïÉÉÇÉ=

ÄÉëíÉ=ÅçãÄáå~íáÉ=îççê=äÉîÉêáåÖ=á=çÑ=îççê=çéÜ~äáåÖ=à=EÇÉòÉ=ëìÖÖÉëíáÉ=ïÉêÇ=Çççê=ãÉîêçìï=^K=

`~êáë= êÉÉÇë= Äáà= ÜÉí= çéëíÉääÉå= î~å= ÇÉ= áåîçÉÖÜÉìêáëíáÉâ= ÖÉã~~âíI= ã~~ê= ïÉêÇ= áå= ÇÉòÉ=

ÉáåÇîÉêÜ~åÇÉäáåÖ=åáÉí=ÖÉÄêìáâíFK=aÉ=çééçêíìåáíÉáíëâçëí=â~å=ÉÅÜíÉê=ççâ=ÄÉêÉâÉåÇ=ïçêÇÉå=

~äë=ÜÉí=îÉêëÅÜáä= áå=ÇÉ=ï~~êÇÉ=î~å=ÇÉ=íáàÇëÄÉëé~êáåÖ=çÑ=ÜÉí=îÉêëÅÜáä= áå=ÇÉ=ï~~êÇÉ=î~å=ÇÉ=

ï~ÅÜííáàÇ= íìëëÉå= äÉîÉêáåÖ= Éå= çéÜ~äáåÖK= aÉòÉ= ä~~íëíÉ= ãçÖÉäáàâÉ= ÄÉêÉâÉåáåÖ= ÜçìÇí= ÉåâÉä=

êÉâÉåáåÖ=ãÉí=¨¨å=î~å=ÇÉ=íïÉÉ=~ëéÉÅíÉå=î~å=ÜÉí=ëÉäÉÅíáÉÅêáíÉêáìã=Éå=åáÉí=ãÉí=ÄÉáÇÉK=bÉå=

ÇÉêÇÉ=ãçÖÉäáàâÉ=ÄÉêÉâÉåáåÖ=î~å=ÇÉ=çééçêíìåáíÉáíëâçëí=ÜçìÇí=êÉâÉåáåÖ=ãÉí=ÜÉí=îÉêëÅÜáä=áå=

íê~åëéçêíâçëíÉåÄÉëé~êáåÖ=EòáÉ=ççâ=îçäÖÉåÇÉ=~~åÄÉîÉäáåÖF= íìëëÉå=ÇÉ=ÄÉëíÉ=Éå=ÇÉ= íïÉÉÇÉ=

ÄÉëíÉ=ÅçãÄáå~íáÉK=_áà=ÇÉ=ÖÉÄêìáâíÉ=îççêÄÉÉäÇÉå=áå=Çáí=ÜççÑÇëíìâI=áë=Çáí=ÉÅÜíÉê=ÖÉÉå=~é~êíÉ=

ãçÖÉäáàâÜÉáÇI= ã~~ê= ïçêÇí= Çáí= áãéäáÅáÉí= Çççê= ÜÉí= îÉêëÅÜáä= áå= íáàÇëÄÉëé~êáåÖ= áå= êÉâÉåáåÖ=

ÖÉÄê~ÅÜíI=~~åÖÉòáÉå=ÇÉ=íê~åëéçêíâçëíÉå=~ÑÜ~åâÉäáàâ=òáàå=î~å=ÇÉ=îÉêîçÉêíáàÇÉåK==

=

bÉå= ÇÉêÇÉ= ~~åÄÉîÉäáåÖ= äáÖí= áå= ÇÉòÉäÑÇÉ= äáàå= ~äë= ÇÉ= îçêáÖÉI= å~ãÉäáàâ= ÉÉå= çåÇÉêòçÉâ= å~~ê=

~åÇÉêÉ= ãçÖÉäáàâÉ= ~~åîìääáåÖÉå= çé= ÜÉí= ëÉäÉÅíáÉÅêáíÉêáìãK= b¨å= ÇÉêÖÉäáàâÉ= ãçÖÉäáàâÉ=

~~åîìääáåÖ= áë= çã= áå= ÜÉí= ëÉäÉÅíáÉÅêáíÉêáìã= êÉâÉåáåÖ= íÉ= ÜçìÇÉå= ãÉí= ÇÉ= ÄÉëé~êáåÖ= áå= ÇÉ=

íê~åëéçêíâçëíÉå= Çççê= ÇÉ= ë~ãÉåîçÉÖáåÖ= î~å= ÉÉå= äÉîÉêáåÖëéìåí= Éå= ÉÉå= çéÜ~äáåÖëéìåí= áå=

ÉÉå=ÖÉÅçãÄáåÉÉêÇÉ= êáíK= wç~äë= îÉêãÉäÇI= áë= Äáà= ÇÉ= áå=Çáí= ÜççÑÇëíìâ=ÖÉÄêìáâíÉ= îççêÄÉÉäÇÉå=
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êÉÉÇë= áãéäáÅáÉí= êÉâÉåáåÖ= ÖÉÜçìÇÉå= ãÉí= ÇÉ= íê~åëéçêíâçëíÉåÄÉëé~êáåÖ= ÇççêÇ~í= ÇÉ=

íáàÇëÄÉëé~êáåÖ=çéÖÉåçãÉå=ïÉêÇ=áå=ÜÉí=ëÉäÉÅíáÉÅêáíÉêáìãK=få=ÜÉí=ÖÉî~ä=ÇÉ=íê~åëéçêíâçëíÉå=

ÉÅÜíÉê= åáÉí=ÇáêÉÅí= ~ÑÜ~åâÉäáàâ= òáàå= î~å=ÇÉ= îÉêîçÉêíáàÇÉåI= òçì=ÇÉòÉ= íÉêã=ÉÉå=ãÉÉêï~~êÇÉ=

âìååÉå= ÄáÉÇÉåK= fåÇáÉå= ÇÉ= íê~åëéçêíâçëíÉå= îççê= ~ääÉ= îê~ÅÜíï~ÖÉåë= ÖÉäáàâ= òáàåI= áë= ÇÉ=

íçÉîçÉÖáåÖ= î~å= ÉÉå= íê~åëéçêíâçëíÉåÄÉëé~êáåÖ= ÖÉÉå= éêçÄäÉÉãK= eÉí= ëÉäÉÅíáÉÅêáíÉêáìã= â~å=

Ç~å=ÄáàîççêÄÉÉäÇ=òáàå= Eï~~êÄáà= iCR
0

=ÇÉ=íê~åëéçêíâçëí=î~å=ÜÉí=ÇÉéçí=å~~ê= äÉîÉêáåÖëéìåí= á=

îççêëíÉäíI=
iCR

0
= ÇÉ= íê~åëéçêíâçëí= î~å= çéÜ~äáåÖëéìåí= à= å~~ê= ÜÉí= ÇÉéçí= Éå= ijCR = ÇÉ=

íê~åëéçêíâçëí=î~å=äÉîÉêáåÖëéìåí=á=å~~ê=çéÜ~äáåÖëéìåí=àFW==
=

jáåáã~äáëÉÉê= ⋅1w =E −jL = −iE = −s = ijt F= + = ⋅2w =E −ijt = −it
0

=
0jt F==

+ = ⋅
3

w E +iCR
0

= −
0jCR = ijCR FK=

=

fåÇáÉå= ÉÅÜíÉê= îÉêëÅÜáääÉåÇÉ= íê~åëéçêíâçëíÉå=ãçÖÉäáàâ= òáàå= å~~êÖÉä~åÖ= ÇÉ= íçÉïáàòáåÖ= ~~å=

ÉÉå= ÉáÖÉå= çÑ= ÉñíÉêåÉ= îê~ÅÜíï~ÖÉåI= îçêãí= ÇÉ= íçÉîçÉÖáåÖ= î~å= ÇÉòÉ= íÉêã= ÉÉå= éêçÄäÉÉãI=

~~åÖÉòáÉå=ÇÉ= íçÉïáàòáåÖÉå=î~å=ÇÉ=ÖÉÅçãÄáåÉÉêÇÉ= êáííÉå= ~~å=ÇÉ= îäççí=é~ë= áå= ÇÉ= íïÉÉÇÉ=

Ñ~ëÉ= ÖÉÇ~~å= ïçêÇÉåK= bÉå= ãçÖÉäáàâÜÉáÇ= áë= Ç~å= çã= ÇÉ= ÄÉëé~êáåÖ= áå= íê~åëéçêíâçëíÉå= íÉ=

ÄÉêÉâÉåÉå= çåÇÉê= ÇÉ= îÉêçåÇÉêëíÉääáåÖ= Ç~í= ~ääÉ= êáííÉå= ìáíÖÉîçÉêÇ= ïçêÇÉå= Çççê= ÇÉ=

ÖçÉÇâççéëíÉ=îê~ÅÜíï~ÖÉåK==

=

bÉå= ä~~íëíÉ= ~~åÄÉîÉäáåÖ= îççê= îÉêÇÉê= çåÇÉêòçÉâ= áë= ÜÉí= ÄÉâáàâÉå= î~å= ÜÉí= ÉÑÑÉÅí= î~å= ÇÉ=

íçÉîçÉÖáåÖ=î~å=ÉÉå=ÇÉêÇÉ=Ñ~ëÉK=få=ÇÉòÉ=ÇÉêÇÉ=Ñ~ëÉ=â~å=ÖÉÄêìáâ=ÖÉã~~âí=ïçêÇÉå=î~å=ÇÉ=

ÅçåÅÉéíÉå= ÚëáåÖäÉ= é~áêÉÇ= áåëÉêíáçåÛ= EpmfFI= Úëï~ééáåÖ= é~áêë= ÄÉíïÉÉå= êçìíÉëÛ= Ep_oF= ÉåLçÑ=

ÚïáíÜáå= êçìíÉ= áåëÉêíáçåÛ= EtofF= EòáÉ= ççâ= ÜççÑÇëíìâ= PI= éìåí= PKRKPKNF= çã= íÉ= éêçÄÉêÉå= ÇÉ=

ÖÉîçåÇÉå=çéäçëëáåÖ=íÉ=îÉêÄÉíÉêÉåK==

=
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iáàëí=ÇÉê=ÖÉê~~ÇéäÉÉÖÇÉ=ïÉêâÉå=
=

• _ê®óëóI=lK=~åÇ=dÉåÇêÉ~ìI=jK=EOMMR~F=ÚsÉÜáÅäÉ=oçìíáåÖ=mêçÄäÉã=ïáíÜ=qáãÉ=táåÇçïëI=

m~êí= fW= oçìíÉ= `çåëíêìÅíáçå= ~åÇ= içÅ~ä= pÉ~êÅÜ= ^äÖçêáíÜãëÛI= qê~åëéçêí~íáçå= pÅáÉåÅÉI=

PVWNI= éK= NMQJNNU= EçåäáåÉF= EÅáíÉÇ= NS= j~êÅÜ= OMMSFK= ^î~áä~ÄäÉ= Ñêçã=

YroiWÜííéWLLëÉ~êÅÜKÉéåÉíKÅçãLäçÖáåK~ëéñ\ÇáêÉÅíZíêìÉCÇÄZÄìÜC~åZNSPUSOPSCäçÖá

åé~ÖÉZiçÖáåK~ëéCëáíÉZÉÜçëí[=

• _ê®óëóI=lK=~åÇ=dÉåÇêÉ~ìI=jK=EOMMRÄF=ÚsÉÜáÅäÉ=oçìíáåÖ=mêçÄäÉã=ïáíÜ=qáãÉ=táåÇçïëI=

m~êí=ffW=jÉí~ÜÉìêáëíáÅëÛI=qê~åëéçêí~íáçå=pÅáÉåÅÉI=PVWNI=éK=NNVJNPV=EçåäáåÉF=EÅáíÉÇ=NS=

j~êÅÜ=OMMSFK=^î~áä~ÄäÉ=Ñêçã=YroiWÜííéWLLëÉ~êÅÜKÉéåÉíKÅçãLäçÖáåK~ëéñ\ÇáêÉÅíZíêìÉ=

CÇÄZÄìÜC~åZNSPUSPMNCäçÖáåé~ÖÉZiçÖáåK~ëéCëáíÉZÉÜçëí[=

• `ä~êâÉI=dK=~åÇ=têáÖÜíI=gKtK=ENVSQF=ÚpÅÜÉÇìäáåÖ=çÑ=îÉÜáÅäÉë=Ñêçã=~=ÅÉåíê~ä=ÇÉéçí=íç=

~=åìãÄÉê=çÑ=ÇÉäáîÉêó=éçáåíëÛI=léÉê~íáçåë=oÉëÉ~êÅÜI=NOWQI=éK=RSUJRUN=EçåäáåÉF=EÅáíÉÇ=

OT= ^éêáä= OMMSFK= ^î~áä~ÄäÉ= Ñêçã= YroiWÜííéWLLëÉ~êÅÜKÉéåÉíKÅçãLäçÖáåK~ëéñ\ÇáêÉÅí=

ZíêìÉCÇÄZÄìÜC~åZUTPPSPVCäçÖáåé~ÖÉZiçÖáåK~ëéCëáíÉZÉÜçëí[=

• `çêÇÉ~ìI=gKX=dÉåÇêÉ~ìI=jKX=i~éçêíÉI=dKX=mçíîáåI=gK=~åÇ=pÉãÉíI=cK=EOMMOF=Ú^=ÖìáÇÉ=íç=

îÉÜáÅäÉ= êçìíáåÖ= ÜÉìêáëíáÅëÛI= gçìêå~ä= çÑ= íÜÉ= léÉê~íáçå~ä= oÉëÉ~êÅÜ= pçÅáÉíóI= RPWRI= éK=

RNOJROO=

• a~åíòáÖI= dK_K= ~åÇ= o~ãëÉêI= gKeK= ENVRVF= ÚqÜÉ= íêìÅâ= Çáëé~íÅÜáåÖ= éêçÄäÉãÛI=

j~å~ÖÉãÉåí=pÅáÉåÅÉI=SWNI=éK=UMJVN=EçåäáåÉF=EÅáíÉÇ=NR=kçîÉãÄÉê=OMMSFK=^î~áä~ÄäÉ=

Ñêçã= YroiWÜííéWLLëÉ~êÅÜKÉÄëÅçÜçëíKÅçãLäçÖáåK~ëéñ\ÇáêÉÅíZíêìÉCÇÄZÄìÜC^kZTQRV=

UOOCäçÖáåé~ÖÉZiçÖáåK~ëéCëáíÉZÉÜçëíJäáîÉ[=

• aÉëêçÅÜÉêëI= jKX= iÉåëíê~I= gKhK= ~åÇ= p~îÉäëÄÉêÖÜI= jKtKmK= ENVVMF= Ú^= Åä~ëëáÑáÅ~íáçå=

ëÅÜÉãÉ= Ñçê= îÉÜáÅäÉ= êçìíáåÖ= ~åÇ= ëÅÜÉÇìäáåÖ= éêçÄäÉãëÛI= bìêçéÉ~å= gçìêå~ä= çÑ=

léÉê~íáçå~ä=oÉëÉ~êÅÜI=QSWPI=éK=POOJPPO=

• aÉíÜäçÑÑI= gK= EOMMNF= ÚsÉÜáÅäÉ= êçìíáåÖ= ~åÇ= êÉîÉêëÉ= äçÖáëíáÅëW= íÜÉ= îÉÜáÅäÉ= êçìíáåÖ=

éêçÄäÉã= ïáíÜ= ëáãìäí~åÉçìë= ÇÉäáîÉêó= ~åÇ= éáÅâJìéÛI= loJpéÉâíêìãI= OPWNI= éK= TVJVS=

EçåäáåÉF= EÅáíÉÇ= R= aÉÅÉãÄÉê= OMMRFK= ^î~áä~ÄäÉ= Ñêçã= YroiWÜííéWLLëÉ~êÅÜKÉÄëÅçÜçëíK=

ÅçãLäçÖáåK~ëéñ\ÇáêÉÅíZíêìÉCÇÄZÅNÜC^kZeQNToumUuUgunQrQO__eCäçÖáåé~ÖÉZiçÖ

áåK~ëéCëáíÉZÉÜçëíJäáîÉ[=
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• aìã~ëI=vKX=aÉëêçëáÉêëI=gK=~åÇ=pçìãáëI=cK=ENVVNF=ÚqÜÉ=éáÅâìé=~åÇ=ÇÉäáîÉêó=éêçÄäÉã=

ïáíÜ= íáãÉ= ïáåÇçïëÛI= bìêçéÉ~å= gçìêå~ä= çÑ= léÉê~íáçå~ä= oÉëÉ~êÅÜI= RQWNI= éK= TJOO=

EçåäáåÉF= EÅáíÉÇ= OO= kçîÉãÄÉê= OMMSFK= ^î~áä~ÄäÉ= Ñêçã= YroiWÜííéWLLëÉ~êÅÜKÉÄëÅç=

ÜçëíKÅçãLäçÖáåK~ëéñ\ÇáêÉÅíZíêìÉCÇÄZÅNÜC^kZUQVSMUMCäçÖáåé~ÖÉZiçÖáåK~ëéCëáíÉ

ZÉÜçëíJäáîÉ[=

• báäçåI= pKX= t~íëçåJd~åÇóI= `KaKqK= ~åÇ= `ÜêáëíçÑáÇÉëI= kK= ENVTNF= aáëíêáÄìíáçå=

ã~å~ÖÉãÉåíW=ã~íÜÉã~íáÅ~ä=ãçÇÉääáåÖ=~åÇ=éê~ÅíáÅ~ä=~å~äóëáëI=içåÇçåI=dêáÑÑáå=

• báëÉäíI=eK^KX=dÉåÇêÉ~ìI=jK=~åÇ=i~éçêíÉI=dK=ENVVR~F= Ú^êÅ=êçìíáåÖ=éêçÄäÉãëI=é~êí=fW=

íÜÉ= `ÜáåÉëÉ= éçëíã~å= éêçÄäÉãÛI= léÉê~íáçåë= oÉëÉ~êÅÜI= QPWOI= éK= OPNJOQO= EçåäáåÉF=

EÅáíÉÇ= NP= cÉÄêì~êó= OMMSFK= ^î~áä~ÄäÉ= Ñêçã= YroiWÜííéWLLëÉ~êÅÜKÉéåÉíKÅçãLäçÖáåK=

~ëéñ\ÇáêÉÅíZíêìÉCÇÄZÄìÜC~åZVRMUNMQTRQCäçÖáåé~ÖÉZiçÖáåK~ëéCëáíÉZÉÜçëí[=

• báëÉäíI=eK^KX=dÉåÇêÉ~ìI=jK=~åÇ=i~éçêíÉI=dK=ENVVRÄF=Ú^êÅ=êçìíáåÖ=éêçÄäÉãëI=é~êí=ffW=

íÜÉ=êìê~ä=éçëíã~å=éêçÄäÉãÛI=léÉê~íáçåë=oÉëÉ~êÅÜI=QPWPI=éK=PVVJQNQ=EçåäáåÉF=EÅáíÉÇ=

NP= cÉÄêì~êó= OMMSFK= ^î~áä~ÄäÉ= Ñêçã= YroiWÜííéWLLëÉ~êÅÜKÉéåÉíKÅçãLäçÖáåK~ëéñ\=

ÇáêÉÅíZíêìÉCÇÄZÄìÜC~åZVRMTOSNRQNCäçÖáåé~ÖÉZiçÖáåK~ëéCëáíÉZÉÜçëí[=

• cÉêå•åÇÉòI= bKX= jÉò~I= lKX= d~êÑáåâÉäI= oK= ~åÇ= lêíÉÖ~I=jK= EOMMPF= Úlå= íÜÉ= ìåÇáêÉÅíÉÇ=

êìê~ä= éçëíã~å= éêçÄäÉãW= íáÖÜí= ÄçìåÇë= Ä~ëÉÇ= çå= ~= åÉï= Ñçêãìä~íáçåÛI= léÉê~íáçåë=

oÉëÉ~êÅÜI= RNWOI= éK= OUNJOVN= EçåäáåÉF= EÅáíÉÇ= NP= cÉÄêì~êó= OMMSFK= ^î~áä~ÄäÉ= Ñêçã=

YroiWÜííéWLLëÉ~êÅÜKÉéåÉíKÅçãLäçÖáåK~ëéñ\ÇáêÉÅíZíêìÉCÇÄZÄìÜC~åZVQPSNSNCäçÖáå

é~ÖÉZiçÖáåK~ëéCëáíÉZÉÜçëí[=

• cáëÜÉêI= jKiK= ENVUNF= ÚqÜÉ= i~Öê~åÖá~å= êÉä~ñ~íáçå= ãÉíÜçÇ= Ñçê= ëçäîáåÖ= áåíÉÖÉê=

éêçÖê~ããáåÖ=éêçÄäÉãëÛI=j~å~ÖÉãÉåí=pÅáÉåÅÉI=OTWN=

• cäÉáëÅÜã~ååI= jKX= _äçÉãÜçÑJoìï~~êÇI= gKjKX= aÉââÉêI= oKX= î~å= ÇÉê= i~~åI= bKX= î~å=

kìåÉåI=gK^KbKbK=~åÇ=s~å=t~ëëÉåÜçîÉI=iKkK=ENVVTF=Únì~åíáí~íáîÉ=ãçÇÉäë=Ñçê=êÉîÉêëÉ=

äçÖáëíáÅëW= ^= êÉîáÉïÛI= bìêçéÉ~å= gçìêå~ä= çÑ= léÉê~íáçå~ä= oÉëÉ~êÅÜI= NMPWNI= éK= NJNT=

EçåäáåÉF= EÅáíÉÇ= NU= lÅíçÄÉê= OMMSFK= ^î~áä~ÄäÉ= Ñêçã= YroiWÜííéWLLëÉ~êÅÜKÉÄëÅç=

ÜçëíKÅçãLäçÖáåK~ëéñ\ÇáêÉÅíZíêìÉCÇÄZÅNÜC^kZokMPRQMOOUTCäçÖáåé~ÖÉZiçÖáåK~ëé

CëáíÉZÉÜçëíJäáîÉ[=

• cçìäÇëI= iKoK= ENVUQF= `çãÄáå~íçêá~ä= léíáãáò~íáçå= Ñçê= råÇÉêÖê~Çì~íÉëI= kÉï= vçêâI=

péêáåÖÉêJsÉêä~Ö=
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• dÉåÇêÉ~ìI=jK=~åÇ=mçíîáåI=gK=EOMMRF=ÚjÉí~ÜÉìêáëíáÅë=áå=`çãÄáå~íçêá~ä=léíáãáò~íáçåÛI=

^åå~äë=çÑ=léÉê~íáçåë=oÉëÉ~êÅÜI=NQMWNJQI=éK=NUVJONP=EçåäáåÉF=EÅáíÉÇ=P=^ìÖìëí=OMMSFK=

^î~áä~ÄäÉ= Ñêçã=YroiWÜííéWLLëÉ~êÅÜKÉéåÉíKÅçãLäçÖáåK~ëéñ\ÇáêÉÅíZíêìÉCÇÄZÅNÜC~åZ=

NVMVQTUTCäçÖáåé~ÖÉZäçÖáåK~ëéCëáíÉZÉÜçëí[=

• dÜá~åáI= dK= ~åÇ= fãéêçí~I= dK= EOMMMF= Ú^å= ~äÖçêáíÜã= Ñçê= íÜÉ= ÜáÉê~êÅÜáÅ~ä= `ÜáåÉëÉ=

éçëíã~å=éêçÄäÉãÛI=léÉê~íáçåë= oÉëÉ~êÅÜ= iÉííÉêëI=OSWNI=éK=OTJPO= EçåäáåÉF= EÅáíÉÇ=NP=

cÉÄêì~êó= OMMSFK= ^î~áä~ÄäÉ= Ñêçã= YroiWÜííéWLLëÉ~êÅÜKÉéåÉíKÅçãLäçÖáåK~ëéñ\ÇáêÉÅíZ=

íêìÉCÇÄZÅNÜC~åZokMTTRQQRORCäçÖáåé~ÖÉZiçÖáåK~ëéCëáíÉZÉÜçëí[=

• däçîÉêI=cKX=q~áää~êÇI=bK=~åÇ=q~áää~êÇI=bK=ENVVPF=Ú^=ìëÉêDë=ÖìáÇÉ=íç=í~Äì=ëÉ~êÅÜÛI=^åå~äë=

çÑ=léÉê~íáçåë=oÉëÉ~êÅÜI=QNWNI=éK=NJOU=EçåäáåÉF=EÅáíÉÇ=OM=kçîÉãÄÉê=OMMSFK=^î~áä~ÄäÉ=

Ñêçã=YroiWÜííéWLLïïïKëéêáåÖÉêäáåâKÅçãLÅçåíÉåíLâSMTèQTNNOSOOåQRLÑìääíÉñíKéÇÑ[=

• dçäÇÉåI=_KiK=~åÇ=t~ëáäI=bK^K=ENVUTF=Ú`çãéìíÉêáòÉÇ=îÉÜáÅäÉ=êçìíáåÖ=áå=íÜÉ=ëçÑí=Çêáåâ=

áåÇìëíêóÛI= léÉê~íáçåë= oÉëÉ~êÅÜI= PRWNI= éK= SJNT= EçåäáåÉF= EÅáíÉÇ= NP= cÉÄêì~êó= OMMSFK=

^î~áä~ÄäÉ=Ñêçã=YroiWÜííéWLLëÉ~êÅÜKÉéåÉíKÅçãLäçÖáåK~ëéñ\ÇáêÉÅíZíêìÉCÇÄZÄìÜC~åZ=

QQTUORPCäçÖáåé~ÖÉZiçÖáåK~ëéCëáíÉZÉÜçëí[=

• dêçå~äíI=jKX=e~êíäI=oKcK=~åÇ=oÉáã~ååI=jK=EOMMPF=ÚkÉï=ë~îáåÖë=Ä~ëÉÇ=~äÖçêáíÜãë=Ñçê=

íáãÉ= Åçåëíê~áåÉÇ= éáÅâìé= ~åÇ= ÇÉäáîÉêó= çÑ= Ñìää= íêìÅâäç~ÇëÛI= bìêçéÉ~å= gçìêå~ä= çÑ=

çéÉê~íáçå~ä= êÉëÉ~êÅÜI= NRNWPI= éK= ROMJRPR= EçåäáåÉF= EÅáíÉÇ= OO= kçîÉãÄÉê= OMMSFK=

^î~áä~ÄäÉ= Ñêçã= YroiWÜííéWLLëÉ~êÅÜKÉÄëÅçÜçëíKÅçãLäçÖáåK~ëéñ\ÇáêÉÅíZíêìÉCÇÄZ=

ÄìÜC^kZNMTQPOUMCäçÖáåé~ÖÉZäçÖáåK~ëéCëáíÉZÉÜçëíJäáîÉ[=

• eáääáÉêI= cKpK= ~åÇ= iáÉÄÉêã~åI= dKgK= EOMMNF= fåíêçÇìÅíáçå= íç= çéÉê~íáçåë= êÉëÉ~êÅÜ= ETíÜ=

ÉÇåFI=kÉï=vçêâI=jÅdê~ïJeáää=

• eçêåÖêÉåI= `KqKX= cçëíÉêI= dK= ~åÇ= a~í~êI= pKjK= EOMMMF= `çëí= ^ÅÅçìåíáåÖW= ^=j~å~ÖÉêá~ä=

bãéÜ~ëáë=ENMíÜ=ÉÇåFI=rééÉê=p~ÇÇäÉ=oáîÉê=EkÉï=gÉêëÉóFI=mêÉåíáÅÉ=e~ää=fåÅK=

• fã~áI= ^KX= káëÜáãìê~I= bK= ~åÇ= `ìêêÉåíI= gK= EOMMTF= Ú^= i~Öê~åÖá~å= êÉä~ñ~íáçåJÄ~ëÉÇ=

ÜÉìêáëíáÅ= Ñçê= íÜÉ= îÉÜáÅäÉ= êçìíáåÖ= ïáíÜ= Ñìää= Åçåí~áåÉê= äç~ÇÛI= bìêçéÉ~å= gçìêå~ä= çÑ=

léÉê~íáçå~ä=oÉëÉ~êÅÜI=NTSWNI=éK=UTJNMR=EçåäáåÉF=EÅáíÉÇ=OP=j~êÅÜ=OMMSFK=^î~áä~ÄäÉ=

Ñêçã= YroiWÜííéWLLëÉ~êÅÜKÉÄëÅçÜçëíKÅçãLäçÖáåK~ëéñ\ÇáêÉÅíZíêìÉCÇÄZÅNÜC^kZOORU=

ORPMCäçÖáåé~ÖÉZiçÖáåK~ëéCëáíÉZÉÜçëíJäáîÉ[=
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• hçäÉåI= ^KtKgKX= oáååççó= h~åI= ^KeKdK= ~åÇ= qêáÉåÉâÉåëI= eKtKgKjK= ENVUTF= ÚsÉÜáÅäÉ=

êçìíáåÖ=ïáíÜ=íáãÉ=ïáåÇçïëÛI=léÉê~íáçåë=oÉëÉ~êÅÜI=PRWOI=éK=OSSJOTP=EçåäáåÉF=EÅáíÉÇ=

R=aÉÅÉãÄÉê= OMMSFK=^î~áä~ÄäÉ= Ñêçã=YroiWÜííéWLLëÉ~êÅÜKÉÄëÅçÜçëíKÅçãLäçÖáåK~ëéñ\=

ÇáêÉÅíZíêìÉCÇÄZÄìÜC^kZNRORRPOUCäçÖáåé~ÖÉZiçÖáåK~ëéCëáíÉZÉÜçëíJäáîÉ[=

• i~éçêíÉI= dK= ~åÇ= kçÄÉêíI= vK= ENVUPF= ÚdÉåÉê~äáòÉÇ= íê~îÉääáåÖ= ë~äÉëã~å= éêçÄäÉã=

íÜêçìÖÜ=å=ëÉíë=çÑ=åçÇÉëW=~å=áåíÉÖÉê=éêçÖê~ããáåÖ=~ééêç~ÅÜÛI=fkcloI=ONWNI=éK=SNJTR=

EçåäáåÉF=EÅáíÉÇ=NS=aÉÅÉãÄÉê=OMMRFK=^î~áä~ÄäÉ=Ñêçã=YroiWÜííéWLLëÉ~êÅÜKÉéåÉíKÅçãL=

äçÖáåK~ëéñ\ÇáêÉÅíZíêìÉCÇÄZÄìÜC~åZSOUTOSVCäçÖáåé~ÖÉZiçÖáåK~ëéCëáíÉZÉÜçëí[=

• i~éçêíÉI=dK=~åÇ=lëã~åI=fKeK=ENVVRF=ÚoçìíáåÖ=éêçÄäÉãëW=^=ÄáÄäáçÖê~éÜóÛI=^åå~äë=çÑ=

léÉê~íáçåë=oÉëÉ~êÅÜI=SNWNI=éK=OOTJOSO=EçåäáåÉF=EÅáíÉÇ=R=aÉÅÉãÄÉê=OMMRFK=^î~áä~ÄäÉ=

Ñêçã= YroiWÜííéWLLëÉ~êÅÜKÉÄëÅçÜçëíKÅçãLäçÖáåK~ëéñ\ÇáêÉÅíZíêìÉCÇÄZÄíÜC^kZNUSS=

OTOUCäçÖáåé~ÖÉZiçÖáåK~ëéCëáíÉZÉÜçëíJäáîÉ[=

• i~ïäÉêI= bKiK=X= iÉåëíê~I= gKhKX= oáååççó= h~åI= ^KeKdK= ~åÇ= pÜãçóëI= aK_K= ENVUTF= qÜÉ=

qê~îÉäáåÖ=p~äÉëã~å=mêçÄäÉãI=`ÜáÅÜÉëíÉêI=táäÉóJfåíÉêëÅáÉåÅÉ=

• iÉåëíê~I=gKhKX=oáååççó=h~åI=^KeKdK=~åÇ=s~å=bãÇÉ=_ç~ëI=mK=ENVUOF=Ú^å=~ééê~áë~ä=çÑ=

Åçãéìí~íáçå~ä= ÅçãéäÉñáíó= Ñçê= çéÉê~íáçåë= êÉëÉ~êÅÜÉêëÛI= bìêçéÉ~å= gçìêå~ä= çÑ=

léÉê~íáçåë=oÉëÉ~êÅÜI=NNWPI=éK=OMNJONM=

• iìI=nK=~åÇ=aÉëëçìâóI=jKjK=EOMMSF=Ú^=åÉï=áåëÉêíáçåJÄ~ëÉÇ=ÅçåëíêìÅíáçå=ÜÉìêáëíáÅ=Ñçê=

ëçäîáåÖ=íÜÉ=éáÅâìé=~åÇ=ÇÉäáîÉêó=éêçÄäÉã=ïáíÜ=íáãÉ=ïáåÇçïëÛI=bìêçéÉ~å=gçìêå~ä=çÑ=

léÉê~íáçå~ä= oÉëÉ~êÅÜI= NTRWOI= éK= STOJSUT= EçåäáåÉF= EÅáíÉÇ= ON= kçîÉãÄÉê= OMMSFK=

^î~áä~ÄäÉ=Ñêçã=YroäWÜííéWLLëÉ~êÅÜKÉÄëÅçÜçëíKÅçãLäçÖáåK~ëéñ\ÇáêÉÅíZíêìÉCÇÄZÄìÜC=

^kZOOPVQMRMCäçÖáåé~ÖÉZäçÖáåK~ëéCëáíÉZÉÜçëíJäáîÉ[=

• jáåáÉâ~I= bK= ENVTVF= ÚqÜÉ= `ÜáåÉëÉ= éçëíã~å= éêçÄäÉã= Ñçê= ãáñÉÇ= åÉíïçêâëÛI=

j~å~ÖÉãÉåí=pÅáÉåÅÉI=ORWTI=éK=SQPJSQU=EçåäáåÉF=EÅáíÉÇ=NP=cÉÄêì~êó=OMMSFK=^î~áä~ÄäÉ=

Ñêçã=YroiWÜííéWLLëÉ~êÅÜKÉéåÉíKÅçãLäçÖáåK~ëéñ\ÇáêÉÅíZíêìÉCÇÄZÄìÜC~åZTPQTTSRC=

äçÖáåé~ÖÉZiçÖáåK~ëéCëáíÉZÉÜçëí[=

• jáíê~I= pK= EOMMRF= Ú^å= ~äÖçêáíÜã= Ñçê= íÜÉ= ÖÉåÉê~äáòÉÇ= îÉÜáÅäÉ= êçìíáåÖ= éêçÄäÉã=ïáíÜ=

Ä~ÅâÜ~ìäáåÖÛI= ^ëá~Jm~ÅáÑáÅ= gçìêå~ä= çÑ= léÉê~íáçå~ä= oÉëÉ~êÅÜI= OOWOI= éK= NRPJNSV=

EçåäáåÉF=EÅáíÉÇ=OM=pÉéíÉãÄÉê=OMMRFK=^î~áä~ÄäÉ=Ñêçã=YroiWÜííéWLLëÉ~êÅÜKÉéåÉíKÅçã=

LäçÖáåK~ëéñ\ÇáêÉÅíZíêìÉCÇÄZÄìÜC~åZNTSQUSUVCäçÖáåé~ÖÉZiçÖáåK~ëéCëáíÉZÉÜçëí[=
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• k~ÖóI=dK=~åÇ=p~äÜáI=pK=EOMMRF= ÚeÉìêáëíáÅ=~äÖçêáíÜãë=Ñçê=ëáåÖäÉ=~åÇ=ãìäíáéäÉ=ÇÉéçí=

îÉÜáÅäÉ= êçìíáåÖ= éêçÄäÉãë= ïáíÜ= éáÅâìéë= ~åÇ= ÇÉäáîÉêáÉëÛI= bìêçéÉ~å= gçìêå~ä= çÑ=

léÉê~íáçå~ä= oÉëÉ~êÅÜI= NSOWNI= éK= NOSJNQN= EçåäáåÉF= EÅáíÉÇ= OM= pÉéíÉãÄÉê= OMMRFK=

^î~áä~ÄäÉ=Ñêçã=YroiWÜííéWLLëÉ~êÅÜKÉéåÉíKÅçãLäçÖáåK~ëéñ\ÇáêÉÅíZíêìÉCÇÄZÄìÜC~åZ=

NROUUNUOCäçÖáåé~ÖÉZiçÖáåK~ëéCëáíÉZÉÜçëí[=

• k~åêóI=tKmK=~åÇ=_~êåÉëI=gKtK=EOMMMF=ÚpçäîáåÖ=íÜÉ=éáÅâìé=~åÇ=ÇÉäáîÉêó=éêçÄäÉã=ïáíÜ=

íáãÉ= ïáåÇçïë= ìëáåÖ= êÉ~ÅíáîÉ= í~Äì= ëÉ~êÅÜÛI= qê~åëéçêí~íáçå= oÉëÉ~êÅÜ= m~êí= _W=

jÉíÜçÇçäçÖáÅ~äI= PQWOI= éK= NMTJNON= EçåäáåÉF= EÅáíÉÇ= OO= kçîÉãÄÉê= OMMSFK= ^î~áä~ÄäÉ=

Ñêçã=YroiWÜííéWLLëÉ~êÅÜKÉÄëÅçÜçëíKÅçãLäçÖáåK~ëéñ\ÇáêÉÅíZíêìÉCÇÄZÉç~ÜC^kZtMP=

oPOisbRMUt__OktvnCäçÖáåé~ÖÉZäçÖáåK~ëéCëáíÉZÉÜçëíJäáîÉ[=

• m~é~ÇáãáíêáçìI=`KeK=~åÇ=píÉáÖäáíòI=hK=ENVUOF=`çãÄáå~íçêá~ä=çéíáãáò~íáçåW=~äÖçêáíÜãë=

~åÇ=ÅçãéäÉñáíóI=båÖäÉïççÇ=`äáÑÑë=EkÉï=gÉêëÉóFI=mêÉåíáÅÉ=e~ää=fåÅK=

• mÉ~êåI=tKiK=~åÇ=iáìI=`KjK=ENVVRF=Ú^äÖçêáíÜãë=Ñçê=íÜÉ=`ÜáåÉëÉ=éçëíã~å=éêçÄäÉã=çå=

ãáñÉÇ= åÉíïçêâëÛI= `çãéìíÉêë= ~åÇ= léÉê~íáçåë= oÉëÉ~êÅÜI= OOWRI= éK= QTVJQUV= EçåäáåÉF=

EÅáíÉÇ=OP=lÅíçÄÉê=OMMSFK=^î~áä~ÄäÉ=Ñêçã=YroiWÜííéWLLëÉ~êÅÜKÉÄëÅçÜçëíKÅçãLäçÖáåK=

~ëéñ\ÇáêÉÅíZíêìÉCÇÄZÅNÜC^kZVRMTMVMMRTCäçÖáåé~ÖÉZiçÖáåK~ëéCëáíÉZÉÜçëíJäáîÉ[=

• mÉ~êåI= tKiK= ~åÇ= tìI= qK`K= ENVVRF= Ú^äÖçêáíÜãë= Ñçê= íÜÉ= êìê~ä= éçëíã~å= éêçÄäÉãÛI=

`çãéìíÉêë=~åÇ=léÉê~íáçåë=oÉëÉ~êÅÜI= OOWUI=éK=UNVJUOU=EçåäáåÉF= EÅáíÉÇ=NP=cÉÄêì~êó=

OMMSFK= ^î~áä~ÄäÉ= Ñêçã= YroiWÜííéWLLëÉ~êÅÜKÉéåÉíKÅçãLäçÖáåK~ëéñ\ÇáêÉÅíZíêìÉCÇÄZ=

ÄìÜC~åZVRMUNMPSUSCäçÖáåé~ÖÉZiçÖáåK~ëéCëáíÉZÉÜçëí[=

• oçíÜÉI= gK= EOMMRF= `çãéäÉñáíó= qÜÉçêó= ~åÇ= `êóéíçäçÖóW= ^å= fåíêçÇìÅíáçå= íç=

`êóéíçÅçãéäÉñáíóI=_ÉêäáàåI=péêáåÖÉê=

• oìä~åÇI=hKpK=~åÇ=oçÇáåI=bKvK=ENVVTF= ÚqÜÉ=máÅâìé=~åÇ=aÉäáîÉêó=mêçÄäÉãW=c~ÅÉë=~åÇ=

_ê~åÅÜJ~åÇJ`ìí=^äÖçêáíÜãÛI=`çãéìíÉêë=~åÇ=j~íÜÉã~íáÅë=ïáíÜ=^ééäáÅ~íáçåëI=PPWNOI=éK=

NJNP=EçåäáåÉF=EÅáíÉÇ=ON=kçîÉãÄÉê=OMMSFK=^î~áä~ÄäÉ=Ñêçã=YroiWÜííéWLLëÉ~êÅÜKÉÄëÅç=

ÜçëíKÅçãLäçÖáåK~ëéñ\ÇáêÉÅíZíêìÉCÇÄZÅNÜC^kZokMOUUMUQNMCäçÖáåé~ÖÉZiçÖáåK~ëé

CëáíÉZÉÜçëíJäáîÉ[=

• p~îÉäëÄÉêÖÜI=jKtKmK=~åÇ=pçäI=jK=ENVVRF=ÚqÜÉ=dÉåÉê~ä=máÅâìé=~åÇ=aÉäáîÉêó=mêçÄäÉãÛI=

qê~åëéçêí~íáçå= pÅáÉåÅÉI= OVWNI= éK= NTJOV= EçåäáåÉF= EÅáíÉÇ= OM= pÉéíÉãÄÉê= OMMRFK=
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^î~áä~ÄäÉ=Ñêçã=YroiWÜííéWLLëÉ~êÅÜKÉéåÉíKÅçãLäçÖáåK~ëéñ\ÇáêÉÅíZíêìÉCÇÄZÄìÜC~åZ=

QQRQMUNCäçÖáåé~ÖÉZiçÖáåK~ëéCëáíÉZÉÜçëí[=

• pçäçãçåI=jKjK=ENVUTF=Ú^äÖçêáíÜãë=Ñçê=íÜÉ=îÉÜáÅäÉ=êçìíáåÖ=~åÇ=ëÅÜÉÇìäáåÖ=éêçÄäÉãë=

ïáíÜ= íáãÉ= ïáåÇçï= Åçåëíê~áåíëÛI= léÉê~íáçåë= oÉëÉ~êÅÜI= PRWOI= éK= ORQJOSR= EçåäáåÉF=

EÅáíÉÇ=R=aÉÅÉãÄÉê=OMMSFK=^î~áä~ÄäÉ=Ñêçã=YroiWÜííéWLLëÉ~êÅÜKÉÄëÅçÜçëíKÅçãLäçÖáåK=

~ëéñ\ÇáêÉÅíZíêìÉCÇÄZÄìÜC^kZNRORROSUCäçÖáåé~ÖÉZiçÖáåK~ëéCëáíÉZÉÜçëíJäáîÉ[=

• q~åÖ=jçåí~å¨I=cK^K=~åÇ=aá¨ÖìÉò=d~äî©çI=oK=EOMMSF=Ú^=í~Äì=ëÉ~êÅÜ=~äÖçêáíÜã=Ñçê=íÜÉ=

îÉÜáÅäÉ=êçìíáåÖ=éêçÄäÉã=ïáíÜ=ëáãìäí~åÉçìë=éáÅâJìé=~åÇ=ÇÉäáîÉêó=ëÉêîáÅÉÛI=`çãéìíÉêë=

C= léÉê~íáçåë= oÉëÉ~êÅÜI= PPWPI= éK= RVRJSNV= EçåäáåÉF= EÅáíÉÇ= OM= pÉéíÉãÄÉê= OMMRFK=

^î~áä~ÄäÉ=Ñêçã=YroiWÜííéWLLëÉ~êÅÜKÉéåÉíKÅçãLäçÖáåK~ëéñ\ÇáêÉÅíZíêìÉCÇÄZÄìÜC~åZ=

NUOMSPRSCäçÖáåé~ÖÉZiçÖáåK~ëéCëáíÉZÉÜçëí[=

• î~å=dççêI=^KoKX=mäççë=î~å=^ãëíÉäI=jKgK= ~åÇ=mäççë=î~å=^ãëíÉäI=tK= ENVVVF=cóëáÉâÉ=

ÇáëíêáÄìíáÉW=ÇÉåâÉå=áå=íçÉÖÉîçÉÖÇÉ=ï~~êÇÉ=EQíÜ=ÉÇåFI=eçìíÉåI=ráíÖÉîÉêáà=bÇìÅ~íáÉîÉ=

m~êíåÉêë=kÉÇÉêä~åÇ=_s=

• t~äëÜ~ïI= `K= EOMMOF= Ú^= ãìäíáäÉîÉä= ~ééêç~ÅÜ= íç= íÜÉ= íê~îÉääáåÖ= ë~äÉëã~å= éêçÄäÉãÛI=

léÉê~íáçåë=êÉëÉ~êÅÜI=RMWRI=éK=USOJUTT=EçåäáåÉF=EÅáíÉÇ=NS=aÉÅÉãÄÉê=OMMRFK=^î~áä~ÄäÉ=

Ñêçã=YroiWÜííéWLLëÉ~êÅÜKÉéåÉíKÅçãLäçÖáåK~ëéñ\ÇáêÉÅíZíêìÉCÇÄZÄìÜC~åZTQSSNOPC=

äçÖáåé~ÖÉZiçÖáåK~ëéCëáíÉZÉÜçëí[=

• t~åÖI= eK= ~åÇ= tÉåI= vK= EOMMOF= ÚqáãÉJ`çåëíê~áåÉÇ= `ÜáåÉëÉ= mçëíã~å= mêçÄäÉãëÛI=

`çãéìíÉêë=~åÇ=j~íÜÉã~íáÅë=ïáíÜ=^ééäáÅ~íáçåëI=QQWPLQI=éK=PTRJPUT= EçåäáåÉF= EÅáíÉÇ=

NP= cÉÄêì~êó= OMMSFK= ^î~áä~ÄäÉ= Ñêçã= YroiWÜííéWLLëÉ~êÅÜKÉéåÉíKÅçãLäçÖáåK~ëéñ\=

ÇáêÉÅíZíêìÉCÇÄZÅNÜC~åZURVRPSMCäçÖáåé~ÖÉZiçÖáåK~ëéCëáíÉZÉÜçëí[=

• uìI= eKX= `ÜÉåI= wKX= o~à~Öçé~äI= pK= ~åÇ= ^êìå~éìê~ãI= pK= EOMMPF= ÚpçäîáåÖ= ~= mê~ÅíáÅ~ä=

máÅâìé= ~åÇ= aÉäáîÉêó= mêçÄäÉãÛI= qê~åëéçêí~íáçå= pÅáÉåÅÉI= PTWPI= éK= PQTJPSQ= EçåäáåÉF=

EÅáíÉÇ=NS=j~êÅÜ=OMMSFK=^î~áä~ÄäÉ= Ñêçã=YroiWÜííéWLLëÉ~êÅÜKÉéåÉíKÅçãLäçÖáåK~ëéñ\=

ÇáêÉÅíZíêìÉCÇÄZÄìÜC~åZNTSURSRPCäçÖáåé~ÖÉZiçÖáåK~ëéCëáíÉZÉÜçëí[=

• wÉåÖI=iKX=låÖI=eKiK=~åÇ=kÖI=hKjK=EOMMRF=Ú^å=~ëëáÖåãÉåíJÄ~ëÉÇ=äçÅ~ä=ëÉ~êÅÜ=ãÉíÜçÇ=

Ñçê=ëçäîáåÖ=îÉÜáÅäÉ=êçìíáåÖ=éêçÄäÉãëÛI=^ëá~Jm~ÅáÑáÅ=gçìêå~ä=çÑ=léÉê~íáçå~ä=oÉëÉ~êÅÜI=

OOWNI= éK= URJNMQ= EçåäáåÉF= EÅáíÉÇ= OM= pÉéíÉãÄÉê= OMMRFK= ^î~áä~ÄäÉ= Ñêçã=
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YroiWÜííéWLLëÉ~êÅÜKÉéåÉíKÅçãLäçÖáåK~ëéñ\ÇáêÉÅíZíêìÉCÇÄZÄìÜC~åZNSVNSPPPCäçÖá

åé~ÖÉZiçÖáåK~ëéCëáíÉZÉÜçëí[=

=

tÉÄëáíÉëW==

• ifkal= póëíÉãÛë= áåÇÉñ= é~ÖÉ= EOMMSF= EçåäáåÉF= EÅáíÉÇ= S= ^éêáä= OMMSFK= ^î~áä~ÄäÉ= Ñêçã=

YroiWÜííéWLLïïïKäáåÇçKÅçã[=

=
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_áàä~ÖÉå=
=

_áàä~ÖÉ=NW=iáàëí=ÇÉê=ÖÉÄêìáâíÉ=ÑáÖìêÉå=

=

cáÖììê=NW=ÚpáåÖäÉ=é~áêÉÇ=áåëÉêíáçåÛ=çÑ=pmf=Ek~åêó=Éå=_~êåÉëI=OMMMW=éK=NNOF KKKKKKKKKKKKKKKK J=QP=J 

cáÖììê=OW=Úpï~ééáåÖ=é~áêë=ÄÉíïÉÉå=êçìíÉëÛ=çÑ=p_o=Ek~åêó=Éå=_~êåÉëI=OMMMW=éK=NNPF KKKK J=QP=J 

cáÖììê=PW=ÚtáíÜáå=êçìíÉ=áåëÉêíáçåÛ=çÑ=tof=Ek~åêó=Éå=_~êåÉëI=OMMMW=éK=NNPF KKKKKKKKKKKKKKKK J=QQ=J 

cáÖììê=QW=aÉ=ÅçãÄáå~íáÉ=î~å=íê~åëéçêíîÉêòçÉâÉå=á=Éå=à=Edêçå~äí=Éí=~äKI=OMMPW=éK=ROSF J=QT=J 

cáÖììê=RW=aÉ=ÅçãÄáå~íáÉ=î~å=íê~åëéçêíîÉêòçÉâÉå=à=Éå=â=Edêçå~äí=Éí=~äKI=OMMPW=éK=ROTF J=QU=J 

cáÖììê=SW=`çãÄáå~íáÉ=äÉîÉêáåÖëêáí=Éå=çéÜ~äáåÖëêáí==Efã~á=Éí=~äKI=OMMTW=éK=UVFKKKKKKKKKKKK J=RT=J 

cáÖììê=TW=fääìëíê~íáÉ=î~å=ÜÉí=ÄÉÖêáé=ãáåáã~äÉ=ï~ÅÜííáàÇ KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK J=UU=J 

=

=

_áàä~ÖÉ=OW=iáàëí=ÇÉê=ÖÉÄêìáâíÉ=í~ÄÉääÉå=

=

q~ÄÉä=NW=dÉÄêìáâíÉ=ëóãÄçäÉå=Éå=ÇÉÑáåáíáÉë=áå=ÜÉí=ïáëâìåÇáÖ=ãçÇÉä=î~å=ÜÉí=somma KKKK J=PS=J 

q~ÄÉä=OW=dÉÄêìáâíÉ=î~êá~ÄÉäÉå=áå=ÜÉí=ïáëâìåÇáÖ=ãçÇÉä=î~å=ÜÉí=somma KKKKKKKKKKKKKKKKKKKKK J=PT=J 

q~ÄÉä=PW=içÅ~íáÉÖÉÖÉîÉåë=ENëíÉ=îççêÄÉÉäÇ=somc`FKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK J=SU=J 

q~ÄÉä=QW=sÉêîçÉêíáàÇÉå=ENëíÉ=îççêÄÉÉäÇ=somc`F KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK J=SV=J 

q~ÄÉä=RW=qê~åëéçêíâçëíÉå=î~å=ÉÉå=êáí=ãÉí=ÉáÖÉå=îê~ÅÜíï~ÖÉå=ENëíÉ=îççêÄÉÉäÇ=somc`F KK J=SV=J 

q~ÄÉä=SW=sÉêîçÉêíáàÇÉå=EOÇÉ=îççêÄÉÉäÇ=somc`F KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK J=TR=J 

q~ÄÉä=TW=qê~åëéçêíâçëíÉå=î~å=ÉÉå=êáí=ãÉí=ÉáÖÉå=îê~ÅÜíï~ÖÉå=EOÇÉ=îççêÄÉÉäÇ=somc`FKKK J=TR=J 

q~ÄÉä=UW=qê~åëéçêíâçëíÉå=î~å=ÉÉå=êáí=ãÉí=ÉñíÉêåÉ=îê~ÅÜíï~ÖÉå=EOÇÉ=îççêÄÉÉäÇ=somc`F J=TS=J 

q~ÄÉä=VW=λ Jï~~êÇÉå=îççê=ÇÉ=ÉÉêëíÉ=NM=áíÉê~íáÉë=î~å=ÇÉ=ÚëìÄÖê~ÇáÉåí=çéíáãáò~íáçå=éêçÅÉÇìêÉÛ==

EOÇÉ=îççêÄÉÉäÇ=somc`F KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK J=UM=J 

q~ÄÉä=NMW=qê~åëéçêíâçëíÉå=î~å=ÉÉå=êáí=ãÉí=ÉáÖÉå=îê~ÅÜíï~ÖÉå=EîççêÄÉÉäÇ=somc`qtF K J=VO=J 

q~ÄÉä= NNW= sÉêîçÉêíáàÇÉå= íìëëÉå= ÜÉí= ÇÉéçí= Éå= ÇÉ= äÉîÉêáåÖëJI= êÉëéK= çéÜ~äáåÖëéìåíÉå=

EîççêÄÉÉäÇ=somc`qtF KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK J=VP=J 

q~ÄÉä= NOW= sÉêîçÉêíáàÇÉå= íìëëÉå= ÇÉ= äÉîÉêáåÖëJ= Éå= çéÜ~äáåÖëéìåíÉå= çåÇÉêäáåÖ= EîççêÄÉÉäÇ=

somc`qtFKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK J=VP=J 
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q~ÄÉä=NPW=pçã=î~å=ÇÉ=îÉêîçÉêíáàÇÉå=Éå=ÇÉ=ëÉêîáÅÉíáàÇÉå=éÉê=ÖÉÅçãÄáåÉÉêÇÉ=êáí=EîççêÄÉÉäÇ=

somc`qtFKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK J=VP=J 

q~ÄÉä=NQW=qáàÇëîÉåëíÉêë=îççê=ÇÉ=äÉîÉêáåÖëJ=Éå=çéÜ~äáåÖëéìåíÉå=EîççêÄÉÉäÇ=somc`qtF J=VQ=J 

q~ÄÉä=NRW=tÉÖáåÖëÅçØÑÑáÅáØåíÉå=îççê=ÜÉí=ëÉäÉÅíáÉÅêáíÉêáìã=EîççêÄÉÉäÇ=somc`qtF KKKKKK J=VQ=J 

q~ÄÉä=NSW=qÉëí=îÉêÉåáÖÄ~~êÜÉáÇ=íáàÇëîÉåëíÉêë=î~å=ÇÉ=äÉîÉêáåÖÉå=Éå=ÇÉ=çéÜ~äáåÖÉåKKKKK J=VR=J 

q~ÄÉä=NTW=qÉëí=îççê=ÇÉ=ï~ÅÜííáàÇÉå=íìëëÉå=ÇÉ=äÉîÉêáåÖÉå=Éå=ÇÉ=çéÜ~äáåÖÉåKKKKKKKKKKKKKK J=VS=J 

q~ÄÉä=NUW=o~åÖëÅÜáââáåÖ=î~å=aJm=é~êÉå=îçäÖÉåë=ëÉäÉÅíáÉÅêáíÉêáìã=^KKKKKKKKKKKKKKKKKKKKKKKK J=VT=J 

q~ÄÉä=NVW=o~åÖëÅÜáââáåÖ=î~å=aJm=é~êÉå=îçäÖÉåë=ëÉäÉÅíáÉÅêáíÉêáìã=_KKKKKKKKKKKKKKKKKKKKKKKK J=VU=J 

q~ÄÉä=OMW=o~åÖëÅÜáââáåÖ=î~å=aJm=é~êÉå=îçäÖÉåë=ëÉäÉÅíáÉÅêáíÉêáìã=` KKKKKKKKKKKKKKKKKKKKKKKK J=VU=J 

q~ÄÉä=ONW=aJm=é~êÉå=ìáí=ëÅÉå~êáç=^I=ÖÉê~åÖëÅÜáâí=îçäÖÉåë=ÇÉ=ä~~íëí=íçÉä~~íÄ~êÉ=ÄÉÖáåíáàÇÉå

KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKJ=NMM=J 

q~ÄÉä=OOW=_ÉÇáÉåáåÖëíáàÇÉå=aJm=é~êÉå=ìáí=ëÅÉå~êáç=^=Éå=ÇÉ=ëçã=ãÉí=ÇÉ=ä~~íëí=íçÉä~~íÄ~êÉ=

ÄÉÖáåíáàÇÉå KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKJ=NMM=J 

q~ÄÉä=OPW=aJm=é~êÉå=ìáí=ëÅÉå~êáç=`I=ÖÉê~åÖëÅÜáâí=îçäÖÉåë=ÇÉ=ä~~íëí=íçÉä~~íÄ~êÉ=ÄÉÖáåíáàÇÉå

KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKJ=NMP=J 

q~ÄÉä=OQW=_ÉÇáÉåáåÖëíáàÇÉå=aJm=é~êÉå=ìáí=ëÅÉå~êáç=`=Éå=ÇÉ=ëçã=ãÉí=ÇÉ=ä~~íëí=íçÉä~~íÄ~êÉ=

ÄÉÖáåíáàÇÉå KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKJ=NMP=J 

=

=
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_áàä~ÖÉ= PW= `ä~ëëáÑáÅ~íáÉ= î~å= êçåÇêáíéä~ååáåÖëéêçÄäÉãÉå= çÑ= ÚîÉÜáÅäÉ= êçìíáåÖ=

éêçÄäÉãëÛ=î~å=aÉëêçÅÜÉêë=Éí=~äK=ENVVMF=

=

• ^ÇêÉëëÉå=

o ^~åí~ä=ÇÉéçíë=

� °¨å=

� ^~åí~ä=ÖÉÖÉîÉå=

o sê~~Ö=

� içÅ~íáÉ=î~å=ÇÉ=îê~~Ö=EÚåçÇÉëÛI=ÚÉÇÖÉÛI=ÖÉãÉåÖÇ=çÑ=q^phF=

� qóéÉ=EçéÜ~äáåÖÉåI=äÉîÉêáåÖÉå=çÑ=ÖÉãÉåÖÇF=

� ^~êÇ=î~å=ÇÉ=îê~~Ö=EÇÉíÉêãáåáëíáëÅÜ=çÑ=ëíçÅÜ~ëíáëÅÜF=

o qáàÇë~ëéÉÅíÉå=

� dÉÉå=íáàÇëÄÉéÉêâáåÖÉå=

� s~ëíÉ=ëÉêîáÅÉíáàÇ=

� qáàÇëîÉåëíÉê=

� pÉí=íáàÇëîÉåëíÉêë=

o pÉäÉÅíáÉÄÉéÉêâáåÖÉå=

� N=éä~å=

• ^ääÉë=ÄÉòçÅÜí=

• pìÄëÉí=ãçÉí=ÄÉòçÅÜíI=êÉëí=ã~Ö=

• mÉê=ëìÄëÉí=ãçÉí=ãáåëíÉåë=N=ÄÉòçÅÜí=

� jÉÉê=éä~ååÉå=çîÉê=ÉÉå=éÉêáçÇÉ=

• sçÉêíìáÖÉå=

o ^~åí~ä=

� `çåëí~åíÉ==

� s~êá~ÄÉäÉ=

o `~é~ÅáíÉáíëÄÉéÉêâáåÖÉå=

� dÉÉå=

� dÉäáàâÉ=Å~é~ÅáíÉáíÉå=EÜçãçÖÉåÉ=îäççíF=

� sÉêëÅÜáääÉåÇÉ=Å~é~ÅáíÉáíÉå=EÜÉíÉêçÖÉåÉ=îäççíF=
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o i~ÇáåÖëÄÉéÉêâáåÖÉå=

� dÉÉå=Åçãé~êíáãÉåíÉå=

� sÉê~åÇÉêäáàâÉ=Åçãé~êíáãÉåíÉå=

� s~ëí=íçÉÖÉïÉòÉå=Åçãé~êíáãÉåíÉå=

o mä~ååáåÖëÄÉéÉêâáåÖÉå=

� dÉÉå=

� dÉäáàâÉ=íáàÇëîÉåëíÉêë=îççê=~ääÉ=îçÉêíìáÖÉå=

� sÉêëÅÜáääÉåÇÉ=íáàÇëîÉåëíÉêë=

o _ÉéÉêâáåÖÉå=î~å=ÇÉ=êçìíÉÇììê=

� dÉÉå=

� dÉäáàâÉ=ÖêÉåòÉå=

� sÉêëÅÜáääÉåÇÉ=ÖêÉåòÉå=

• mêçÄäÉÉãâ~ê~âíÉêáëíáÉâÉå=

o qóéÉ=åÉíïÉêâ=

� báÖÉåëÅÜ~ééÉå=åÉíïÉêâ=

• dÉêáÅÜí=EÚÇáêÉÅíÉÇÛF=

• káÉíJÖÉêáÅÜí=EÚìåÇáêÉÅíÉÇÛF=

• dÉãÉåÖÇ==

� oÉáëíáàÇÉå=

• sçäÇçÉå=~~å=ÇÉ=ÇêáÉÜçÉâëçåÖÉäáàâÜÉáÇ==

• sçäÇçÉå=åáÉí=~~å=ÇÉ=ÇêáÉÜçÉâëçåÖÉäáàâÜÉáÇ=

o qóéÉ=ëíê~íÉÖáÉ=

� tÉä=çÑ=åáÉí=ëéäáíëÉå=î~å=ÇÉ=îê~~Ö=

� tÉä=çÑ=ÖÉÉå=ÚÄ~ÅâÜ~ìäáåÖÛ=çÑ=ÚÑìää=äç~Ç=êçìíáåÖÛ=

� tÉä=çÑ=åáÉí=ãÉÉêÇÉêÉ=êçìíÉë=éÉê=îçÉêíìáÖ=

� tÉä=çÑ=åáÉí=ãìäíáJÇÉéçí=êçìíÉë=

o ^ÇêÉëJ~ÇêÉë=ÄÉéÉêâáåÖÉå=

� tÉä=çÑ=ÖÉÉå=éêÉÅÉÇÉåíáÉêÉä~íáÉë=

� tÉä=çÑ=ÖÉÉå=~ÇêÉëJÇÉéçí=ÄÉéÉêâáåÖÉå=

� tÉä=çÑ=ÖÉÉå=~ÇêÉëJ~ÇêÉë=ÄÉéÉêâáåÖÉå=
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o ^ÇêÉëJîçÉêíìáÖ=ÄÉéÉêâáåÖÉå=

� tÉä=çÑ=ÖÉÉå=ÇÉéçíJîçÉêíìáÖ=ÄÉéÉêâáåÖÉå=

� tÉä=çÑ=ÖÉÉå=~ÇêÉëJîçÉêíìáÖ=ÄÉéÉêâáåÖÉå=

o sçÉêíìáÖJîçÉêíìáÖ=ÄÉéÉêâáåÖÉå=

� dÉÉå=îçÉêíìáÖJîçÉêíìáÖ=ÄÉéÉêâáåÖÉå=

� póåÅÜêçåáë~íáÉ=åçÇáÖ=

• açÉäÑìåÅíáÉ=

o táëâìåÇáÖÉ=çéÉê~íçê==

� pçã==

� j~ñáãìã==

o cìåÅíáÉ==

� oÉáëJ=Éå=ÇáÉåëííáàÇ=çÑ=ÇììêíáàÇ=

� sçÉêíìáÖâçëíÉå=

� píê~ÑâçëíÉå=îççê=îçÉêíìáÖÉå=

� ^ÇêÉëâçëíÉå=

� píê~ÑâçëíÉå=îççê=~ÇêÉëëÉå=

� dÉÅçãÄáåÉÉêÇÉ=ÑìåÅíáÉ=
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_áàä~ÖÉ=QW=táëâìåÇáÖÉ=ÑçêãìäÉêáåÖ=î~å=ÜÉí=ÅáàÑÉêîççêÄÉÉäÇ=î~å=ÜÉí=somc`qt=

=

jfk=NTO=
121X =H=NTO=

122X =H=NOV=
141X =H=NOV=

142X =H=NPO=
161

X =H=NPO=
162

X =H=QT=
181

X =H=QT=

182
X =H=NOQ=

1101
X =H=NOQ=

1102
X =H=OMP=

321
X =H=OMP=

322
X =H=NPP=

341
X =H=NPP=

342
X =H=NQP=

361
X =

H=NQP=
362

X =H=NQP=
381

X =H=NQP=
382

X =H=NUU=
3101

X =H=NUU=
3102

X =H=NVO=
521

X =H=NVO=
522

X =H=

NOV=
541

X =H=NOV=
542

X =H=NPR=
561

X =H=NPR=
562

X =H=NNQ=
581

X =H=NNQ=
582

X =H=NSQ=
5101

X =H=NSQ=

5102
X =H=NUO=

721
X =H=NUO=

722
X =H=NPM=

741
X =H=NPM=

742
X =H=NPO=

761
X =H=NPO=

762
X =H=SR=

781
X =H=

SR=
782

X =H=NOV=
7101

X =H=NOV=
7102

X =H=OOR=
921

X =H=OOR=
922

X =H=NTM=
941

X =H=NTM=
942

X =H=NSV=

961
X =H=NSV=

962
X =H=SQ=

981
X =H=SQ=

982
X =H=NOR=

9101
X =H=NOR=

9102
X =

pr_gb`q=ql=

=∑∑ ijk

ki

X =N===== ∈∀j =ôOI=QI=SI=UI=NMõX=ãÉí= ∈i =ôNI=PI=RI=TI=Võ=Éå= ∈k =ôNI=Oõ=

=∑∑ ijk

kj

X =N===== ∈∀i =ôNI=PI=RI=TI=VõX=ãÉí= ∈j =ôOI=QI=SI=UI=NMõ=Éå= ∈k =ôNI=Oõ=

NQR= 121X =H=NNP= 141X =H=NNR=
161

X =H=RN=
181

X =H=NMV=
1101

X =H=NSU=
321

X =H=NNS=
341

X =H=NOP=

361
X =H=NOP=

381
X =H=NRT=

3101
X =H=NSM=

521
X =H=NNP=

541
X =H=NNT=

561
X =H=NMN=

581
X =H=NPV=

5101
X =

H=NRP=
721

X =H=NNQ=
741

X =H=NNR=
761

X =H=SQ=
781

X =H=NNP=
7101

X =H=NUR=
921

X =H=NQP=
941

X =H=NQO=

961
X =H=SQ=

981
X =H=NNM=

9101
X =Y=PSM=

NQR= 122X =H=NNP= 142X =H=NNR=
162

X =H=RN=
182

X =H=NMV=
1102

X =H=NSU=
322

X =H=NNS=
342

X =H=NOP=

362
X = H= NOP=

382
X = H= NRT=

3102
X = H= NSM=

522
X = H= NNP=

542
X = H= NNT=

562
X = H= NMN=

582
X = H= NPV=

5102
X =H=NRP=

722
X =H=NNQ=

742
X =H=NNR=

762
X =H=SQ=

782
X =H=NNP=

7102
X =H=NUR=

922
X =H=NQP=

942
X =

H=NQO=
962

X =H=SQ=
982

X =H=NNM=
9102

X =Y=PSM=

NM==≤==
1B ==≤==NMM=

RM==≤==
3

B ==≤==ORM=

UM==≤==
5

B ==≤==NUM=

RM==≤==
7

B ==≤==PSM=

NMM==≤==
9

B ==≤==PMM=
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M==≤==
2B ==≤==NMM=

NMM==≤==
4B ==≤==OUM=

OMM==≤==
6

B ==≤==OSM=

UM==≤==
8

B ==≤==POM=

R==≤==
10

B ==≤==UM=

≥2B =E +1B =8 = + =57 F=−=E100 = + =8 = + =57 =−=0 F= )1( 122121 XX −−⋅ =

≥4B =E +1B =8 = + = 40 F=−=E100 = + =8 = + = 40 =−=100 F= )1( 142141 XX −−⋅ =

≥
6

B =E +1B =8 = + = 41F=−=E100 = + =8 = + = 41 =−=200 F= )1(
162161

XX −−⋅ =

≥
8

B =E +1B =8 = + =14F=−=E100 = + =8 = + =14 =−=80 F= )1(
182181

XX −−⋅ =

≥
10

B =E +1B =8 = + = 40 F=−=E100 = + =8 = + = 40 =−=5 F= )1(
11021101

XX −−⋅ =

≥2B =E +
3

B =8 = + = 42 F=−=E250 = + =8 = + = 42 =−=0 F= )1(
322321

XX −−⋅ =

≥4B =E +
3

B =8 = + =5 F=−=E250 = + =8 = + =5 =−=100 F= )1(
342341

XX −−⋅ =

≥
6

B =E +
3

B =8 = + =11F=−=E250 = + =8 = + =11=−=200 F= )1(
362361

XX −−⋅ =

≥
8

B =E +
3

B =8 = + = 48 F=−=E250 = + =8 = + = 48 =−=80 F= )1(
382381

XX −−⋅ =

≥
10

B =E +
3

B =8 = + =50 F=−=E250 = + =8 = + =50 =−=5 F= )1(
31023101

XX −−⋅ =

≥2B =E +
5

B =8 = + = 45 F=−=E180 = + =8 = + = 45 =−=0 F= )1(
522521

XX −−⋅ =

≥4B =E +
5

B =8 = + =13 F=−=E180 = + =8 = + =13 =−=100 F= )1(
542541

XX −−⋅ =

≥
6

B =E +
5

B =8 = + =16 F=−=E180 = + =8 = + =16 =−=200 F= )1(
562561

XX −−⋅ =

≥
8

B =E +
5

B =8 = + =37 F=−=E180 = + =8 = + =37 =−=80 F= )1(
582581

XX −−⋅ =

≥
10

B =E +
5

B =8 = + = 43F=−=E180 = + =8 = + = 43 =−=5 F= )1(
51025101

XX −−⋅ =

≥2B =E +
7

B =8 = + =56 F=−=E360 = + =8 = + =56 =−=0 F= )1(
722721

XX −−⋅ =

≥4B =E +
7

B =8 = + =32 F=−=E360 = + =8 = + =32 =−=100 F= )1(
742741

XX −−⋅ =

≥
6

B =E +
7

B =8 = + =32 F=−=E360 = + =8 = + =32 =−=200 F= )1(
762761

XX −−⋅ =

≥
8

B =E +
7

B =8 = + =18 F=−=E360 = + =8 = + =18 =−=80 F= )1(
782781

XX −−⋅ =

≥
10

B =E +
7

B =8 = + =35 F=−=E360 = + =8 = + =35 =−=5 F= )1(
71027101

XX −−⋅ =

≥2B =E +
9

B =8 = + =82 F=−=E300 = + =8 = + =82 =−=0 F= )1(
922921

XX −−⋅ =
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≥4B =E +
9

B =8 = + =55 F=−=E300 = + =8 = + =55 =−=100 F= )1(
942941

XX −−⋅ =

≥
6

B =E +
9

B =8 = + =53 F=−=E300 = + =8 = + =53 =−=200 F= )1(
962961

XX −−⋅ =

≥
8

B =E +
9

B =8 = + =12 F=−=E300 = + =8 = + =12 =−=80 F= )1(
982981

XX −−⋅ =

≥
10

B =E +
9

B =8 = + = 26 F=−=E300 = + =8 = + = 26 =−=5 F= )1(
91029101

XX −−⋅ =

∈ijkX ={MI=N}= = ∈∀i ôNI=PI=RI=TI=VõI= ∈∀j ôOI=QI=SI=UI=NMõ=Éå= ∈∀k ôNI=Oõ= =

 

=

=

=
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