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ÄÉÅ~ìëÉ=~=ïÉ~âÉåáåÖ= çÑ=ÉåîáêçåãÉåí~ä=éêÉëëìêÉ= íóéáÅ~ääó= äÉ~Çë= íç=Éîçäìíáçå~êó=

ÇÉÅ~óK= qÜáë= éêçÅÉëë= äÉ~Çë= íç= ~= ÅçìéäáåÖ= çÑ= Éîçäìíáçå~êó= áãéêçîÉãÉåí= ~í= íÜÉ=

ëóëíÉã= äÉîÉä= ~åÇ= Éîçäìíáçå~êó= ÇÉÅ~ó= çÑ= áåíÉêå~ä= ÅçãéçåÉåíë= −= ~= ÅçìéäáåÖ=

ÄÉíïÉÉå=ëóëíÉã=êçÄìëíåÉëë=~åÇ=áåíÉêå~ä=ã~ä~Ç~éí~íáçåK==



 OP

^åçíÜÉê= éêçÄäÉã= ÅçåÅÉêåë= î~êá~íáçåë= áå= íÜÉ= êÉÖìä~íçêó= Åçåíêçä= çÑ= Ä~ÅíÉêá~ä=

ãÉí~ÄçäáëãK=bîçäìíáçåI=Ü~îáåÖ=ÇÉëáÖåÉÇ=~=ëóëíÉã=íç=íê~åëÑçêã=ëìÖ~ê=áåíç=ÉåÉêÖó=

çåÅÉ=áå=É~êäó=ÄáçäçÖáÅ~ä=ÜáëíçêóI=Ü~ë=ãçëíäó=êÉí~áåÉÇ=íÜ~í=ëóëíÉãI=Äìí=ïáíÜ=î~êá~J

íáçåëK= fí= áë= íÜÉ= î~êá~íáçåë= áå= íÜÉ= êÉÖìä~íçêó= Åçåíêçä= çÑ= ãÉí~Äçäáëã= íÜ~í= äÉ~Ç= íç=

Ñ~ëÅáå~íáåÖ=èìÉëíáçåëK=cçê=Éñ~ãéäÉI=~=ÑìåÇ~ãÉåí~ä=íê~ÇÉçÑÑ=çÅÅìêë=ÄÉíïÉÉå=Üçï=

Ñ~ëí=~=ÅÉää=Å~å=Éñíê~Åí=êÉëçìêÅÉë=Ñêçã=íÜÉ=ÉåîáêçåãÉåí=Eê~íÉF=~åÇ=Üçï=ÉÑÑáÅáÉåíäó=

áí= Å~å= íìêå= íÜçëÉ= êÉëçìêÅÉë= áåíç= ÉåÉêÖó= EóáÉäÇFK= qÜáë= ê~íÉJîÉêëìëJóáÉäÇ= íê~ÇÉçÑÑ=

ëÉíë= ~= ÑìåÇ~ãÉåí~ä= ÇÉëáÖå= Åçåëíê~áåí= çå= ãÉí~ÄçäáëãI= íÜÉ= ãçëí= Ä~ëáÅ= éêçÅÉëë=

ëÜ~êÉÇ=Äó=~ää=çÑ=äáÑÉK=

oÉÅçããÉåÇÉÇ=oÉ~ÇáåÖ=

cê~åâI= pK=^K= EOMMTFK=aóå~ãáÅë= çÑ= `~åÅÉêW= fåÅáÇÉåÅÉI= fåÜÉêáí~åÅÉI= ~åÇ= bîçäìíáçåK=

mêáåÅÉíçåW=mêáåÅÉíçå=råáîÉêëáíó=mêÉëëK=

cê~åâI= pK=^K= EOMMOFK= fããìåçäçÖó= ~åÇ=bîçäìíáçå= çÑ= fåÑÉÅíáçìë=aáëÉ~ëÉK= mêáåÅÉíçåW=

mêáåÅÉíçå=råáîÉêëáíó=mêÉëëK=

cê~åâI= pK=^K= ENVVUFK=cçìåÇ~íáçåë= çÑ= pçÅá~ä=bîçäìíáçåK= mêáåÅÉíçåW= mêáåÅÉíçå= råáJ

îÉêëáíó=mêÉëëK=

==

= =



 OQ=

o ^ d e ^ s b k a o ^ = d ^ a ^ d h ^ o = =
mÉêã~åÉåí=cÉääçï=çÑ=íÜÉ=táëëÉåëÅÜ~ÑíëâçääÉÖ=

mÜKaKI=mêçÑÉëëçê=çÑ=bÅçäçÖóI=`ÉåíêÉ=Ñçê=bÅçäçÖáÅ~ä=pÅáÉåÅÉë=~åÇ=`Ü~áêã~åI=

`ÉåíêÉ=Ñçê=`çåíÉãéçê~êó=píìÇáÉëI=fåÇá~å=fåëíáíìíÉ=çÑ=pÅáÉåÅÉI=_~åÖ~äçêÉ=

mêÉëáÇÉåíI=fåÇá~å=k~íáçå~ä=pÅáÉåÅÉ=^Å~ÇÉãó=Efkp^F=
=

_çêå=áå=NVRP=áå=h~åéìêI=fåÇá~=

píìÇáÉÇ=wççäçÖó=~åÇ=jçäÉÅìä~ê=_áçäçÖó=áå=_~åÖ~äçêÉ=

=

q e b = b s l i r q f l k = l c = ^ i q o r f p j = f k = f k p b ` q = p l ` f b q f b p W =

a l = t b = k b b a = ^ = m ^ o ^ a f d j = p e f c q \=

j~åó=áåëÉÅí=ëéÉÅáÉëI=é~êíáÅìä~êäó=íÜçëÉ=çÑ=~åíëI=ÄÉÉëI=ï~ëéë=~åÇ=íÉêãáíÉëI= äáîÉ= áå=

ëçÅáÉíáÉë=êÉëÉãÄäáåÖ=~åÇI=áå=ëçãÉ=êÉëéÉÅíëI=ëìêé~ëëáåÖ=Üìã~å=ëçÅáÉíáÉëK=qÜÉ=ãçëí=

ëíêáâáåÖ=ÑÉ~íìêÉ=çÑ=íÜÉëÉ=ëçÅáÉíáÉëI=ÉëéÉÅá~ääó=Ñçê=~å=Éîçäìíáçå~êó=ÄáçäçÖáëíI=áë=íÜ~í=

ìëì~ääó=çåÉ=çê=çåäó=~=ëã~ää=åìãÄÉê=êÉéêçÇìÅÉ=ïÜáäÉ=íÜÉ=êÉëí=ïçêâ=~äíêìáëíáÅ~ääó=

Ñçê= íÜÉ= ïÉäÑ~êÉ= çÑ= íÜÉáê= ÅçäçåóK= qÜÉ= ãÉÅÜ~åáëã= çÑ= Éîçäìíáçå= çÑ= ëìÅÜ= ~äíêìáëíáÅ=

ÄÉÜ~îáçìê=Ü~ë=ÄÉÉå=~å=ÉåÇìêáåÖ=é~ê~ÇçñI=ÉîÉê=ëáåÅÉ=a~êïáå=Ñáêëí=åçíáÅÉÇ= áíK=^=

Ççãáå~åí= é~ê~ÇáÖã= Ñçê= Ñçêãìä~íáåÖ= ~åÇ= íÉëíáåÖ= íÜÉçêáÉë= Ñçê= íÜÉ= Éîçäìíáçå= çÑ=

~äíêìáëã= Ü~ë= ÄÉÉå= íÜÉ= áÇÉ~= íÜ~íI= ìåÇÉê= ÅÉêí~áå= ÅçåÇáíáçåëI= ~äíêìáëã= Å~å= ÄÉ=

Ñ~îçìêÉÇ=Äó=å~íìê~ä=ëÉäÉÅíáçå=áÑ=áí=áë=ÇáêÉÅíÉÇ=íç=ÅäçëÉ=ÖÉåÉíáÅ=êÉä~íáîÉë=Ó=î~êáçìëäó=

ä~ÄÉäÉÇ= ~ë= âáå= ëÉäÉÅíáçåI= áåÅäìëáîÉ= ÑáíåÉëë= íÜÉçêó= ~åÇ= e~ãáäíçåÛë= êìäÉK= ^ää= ãó=

êÉëÉ~êÅÜ=ìëáåÖ=íÜÉ=éêáãáíáîÉäó=ÉìëçÅá~ä=ï~ëé=oçé~äáÇá~=ã~êÖáå~í~=ïÜáÅÜ=çÅÅìêë=áå=

pçìíÜÉêå=fåÇá~I=Ü~ë=ÄÉÉå=~åÇ=ÅçåíáåìÉë=íç=ÄÉ=Ñáêãäó=ÉãÄÉÇÇÉÇ=áå=íÜáë=é~ê~ÇáÖãK=

f=ÄÉäáÉîÉ=íÜ~í= íÜáë=é~ê~ÇáÖã=Ü~ë=ëÉêîÉÇ=ìë=ïÉää= áå=ÇÉãóëíáÑóáåÖ=íÜÉ=~äíêìáëã=çÑ=

çìê=ï~ëéë=ENI=OFK=

få=êÉÅÉåí=óÉ~êë=ÜçïÉîÉêI=bK=lK=táäëçåI=éÉêÜ~éë=íÜÉ=ãçëí=éêçãáåÉåí=ÉñéçåÉåí=

çÑ= íÜáë= é~ê~ÇáÖã= EPFI= Ü~ë= íÉ~ãÉÇ= ìé= ïáíÜ= ~= Öêçìé= çÑ= ã~íÜÉã~íáÅá~åë= ~åÇ= Ü~ë=

Åä~áãÉÇ=íÜ~í=íÜáë=é~ê~ÇáÖã=Ü~ë=çìíäáîÉÇ=áíë=ìíáäáíó=~åÇ=éÉêÜ~éë=ï~ë=ïêçåÖ=Ñêçã=

íÜÉ= ÄÉÖáååáåÖK= qÜÉëÉ= PêÉÄÉäëÒ= Ü~îÉ= éêçéçëÉÇ= ëáãéäÉI= PçäÇJÑ~ëÜáçåÉÇÒ= å~íìê~ä=

ëÉäÉÅíáçåI=çÑíÉå=Å~ääÉÇ=áåÇáîáÇì~ä=ëÉäÉÅíáçåI=~ë=~=ÄÉííÉêI=ãçêÉ=ìåáîÉêë~ä=é~ê~ÇáÖã=

EQFK=få=~ÇÇáíáçåI=bK=lK=táäëçå=ÜáãëÉäÑ=Ü~ë=çÑíÉå=íìêåÉÇ=íç=Öêçìé=ëÉäÉÅíáçåI=~í=íÜÉ=



 OR

çíÜÉê=ÉñíêÉãÉI=~ë= ~=éçïÉêÑìä=Éñéä~å~íçêó= Ñê~ãÉïçêâ= ERFK= qÜÉ=ã~áåëíêÉ~ã=âáå=

ëÉäÉÅíáçå= Åçããìåáíó= Ü~ë= êÉ~ÅíÉÇ= îÉêó= åÉÖ~íáîÉäóI= ÇÉåçìåÅáåÖ= íÜáë= ÜÉêÉëó= ~åÇ=

ëïÉ~êáåÖ=Äó= íÜÉ=î~äáÇáíó=çÑ= íÜÉ=âáå= ëÉäÉÅíáçå=é~ê~ÇáÖã=ESFK= f= ÑáåÇ= íÜáë= êÉëéçåëÉ=

éêçÄäÉã~íáÅ= ~åÇ= Ü~îÉ= ïêáííÉå= ~å= ~êíáÅäÉ= Å~ääáåÖ= Ñçê= ~ää= éçëëáÄäÉ= ëìééçêí= ~åÇ=

ÉåÅçìê~ÖÉãÉåí=íç=íÜÉ=PÜÉêÉíáÅëÒ=íç=íêó=íç=éêçîÉ=íÜÉ=ã~áåëíêÉ~ã=ïêçåÖI=áÑ=~í=~ää=

éçëëáÄäÉ= ETFK= _ìí= íÜÉ= ëíêçåÖ= çééçëáíáçå= ÅçåíáåìÉë= ~åÇ= f= Ü~îÉ= åçï= ïêáííÉå= ~=

ëÉÅçåÇ=~êíáÅäÉ=ÇÉëÅêáÄáåÖ=~åÇ=áåíÉêéêÉíáåÖ=íÜÉ=êÉëéçåëÉ=çÑ=íÜÉ=ã~áåëíêÉ~ã=ëÅáÉåJ

íáëíë=EUFK=qÜáë=óÉ~ê=f=éêçéçëÉ=íç=í~âÉ=íÜÉ=åÉñí=äçÖáÅ~ä=ëíÉé=áå=ãó=àçìêåÉó=~åÇ=íÜ~í=

áë=íç=êÉJÉñ~ãáåÉ=~ää=çìê=Ç~í~=çå=íÜÉ=ï~ëéë=ïáíÜ=~å=çéÉå=ãáåÇ=íç=ëÉÉ=Üçï=éêçÄJ

äÉã~íáÅ= âáå= ëÉäÉÅíáçå= êÉ~ääó= áë= ~åÇ= íç= ïÜ~í= ÉñíÉåí= ïÉ= Å~å= ~åÇ= åÉÉÇ= íç= íìêå= íç=

áåÇáîáÇì~ä= ~åÇLçê=Öêçìé= ëÉäÉÅíáçå= íç=ÄÉííÉê=Éñéä~áå= íÜÉ=ÄÉÜ~îáçìê=çÑ=çìê=ï~ëéë=

EVFK=qÜáë=ïáää=ÅçãéäÉíÉ=~=íêáäçÖó=çÑ=ëçêíëI=áÑ=f=ã~ó=ÄÉ=ëç=áããçÇÉëí=~ë=íç=ìëÉ=íÜ~í=

ïçêÇK=

=

NK=d~Ç~Öâ~êI=oK=ENVVTFK=pìêîáî~ä=ëíê~íÉÖáÉëW=ÅççéÉê~íáçå=~åÇ=ÅçåÑäáÅí=áå=~åáã~ä=ëçÅáÉJ

íáÉëK=`~ãÄêáÇÖÉI=j~ëëKW=e~êî~êÇ=råáîÉêëáíó=mêÉëëK=

OK=d~Ç~Öâ~êI=oK=EOMMNFK=qÜÉ=ëçÅá~ä=ÄáçäçÖó=çÑ=oçé~äáÇá~=ã~êÖáå~í~W=íçï~êÇ=ìåÇÉêJ

ëí~åÇáåÖ= íÜÉ= Éîçäìíáçå= çÑ= ÉìëçÅá~äáíóK= `~ãÄêáÇÖÉI= j~ëëKW= e~êî~êÇ= råáîÉêëáíó=

mêÉëëK=

PK=táäëçåI=bK=lK=ENVTNFK=qÜÉ=fåëÉÅí=pçÅáÉíáÉëK=`~ãÄêáÇÖÉI=j~ëëKW=_Éäâå~éLe~êî~êÇ=

råáîÉêëáíó=mêÉëëIK=

QK= kçï~âI= jK=^KI= `K=bK= q~êåáí~I= ~åÇ= bK=lK= táäëçå= EOMNMFK= PqÜÉ= Éîçäìíáçå= çÑ=

ÉìëçÅá~äáíóKÒ=k~íìêÉ=QSSW=NMRTÓNMSOK=

RK=táäëçåI=bK=lK=EOMNOFK=qÜÉ=pçÅá~ä=`çåèìÉëí=çÑ=b~êíÜK=kÉï=vçêâW=tK=tK=kçêíçåK=

SK=^ÄÄçíI=mK=Éí=~äK= EOMNNFK=PfåÅäìëáîÉ=ÑáíåÉëë= íÜÉçêó=~åÇ=ÉìëçÅá~äáíóKÒ=k~íìêÉ=QTNI=

TPPVW=bNÓbQK=

TK= d~Ç~Öâ~êI= oK= EOMNMFK= PpçÅáçÄáçäçÖó= áå= íìêãçáä= ~Ö~áåKÒ=`ìêêÉåí= pÅáÉåÅÉ= VVI= UW=

NMPSÓNMQNK=

UK= d~Ç~Öâ~êI= oKI= xëìÄãáííÉÇzK= P`~å= å~≥îÉ= ÄáçäçÖáëíë= íÉëí= ÅçåíêçîÉêëá~ä= ã~íÜÉJ

ã~íáÅ~ä=íÜÉçêó\Ò=

VK= d~Ç~Öâ~êI= oK= xáå= éêÉé~ê~íáçåzK= Pbîçäìíáçå= çÑ= ëçÅá~ä= ÄÉÜ~îáçìê= áå= íÜÉ= éêáãáJ

íáîÉäó= ÉìëçÅá~ä= ï~ëé= oçé~äáÇá~= ã~êÖáå~í~W= Çç= ïÉ= åÉÉÇ= íç= äççâ= ÄÉóçåÇ= âáå=

ëÉäÉÅíáçå\Ò=
 =



 OS=

i r ` ^ = d f r i f ^ k f = =
oÉâíçê=ÇÉë=táëëÉåëÅÜ~ÑíëâçääÉÖë=

aêK=éÜáäKI=mêçÑÉëëçê=ÑΩê=hä~ëëáëÅÜÉ=^êÅÜ®çäçÖáÉ==

eìãÄçäÇíJråáîÉêëáí®í=òì=_Éêäáå=
=

dÉÄçêÉå=NVRM=áå=cäçêÉåò=

píìÇáìã=ÇÉê=hä~ëëáëÅÜÉå=^êÅÜ®çäçÖáÉI=bíÜåçäçÖáÉ=ìåÇ==

fí~äáÉåáëÅÜÉå=iáíÉê~íìêïáëëÉåëÅÜ~Ñí=~å=ÇÉê=råáîÉêëáí®í=_~ëÉä==

ìåÇ=~å=ÇÉê=iìÇïáÖJj~ñáãáäá~åëJråáîÉêëáí®í=jΩåÅÜÉå=

=

p l h o ^ q b p = ^ i p = p ^ q v o =

fã=g~Üê=PVV=îK=`ÜêK=ïìêÇÉ=ÇÉê=~íÜÉåáëÅÜÉ=mÜáäçëçéÜ=pçâê~íÉë=ïÉÖÉå=jáëë~ÅÜJ

íìåÖ= ÇÉê= d∏ííÉê= E~ë¨ÄÉá~F= îçê= dÉêáÅÜí= ÖÉëíÉääí= ìåÇ= òìã= qçÇÉ= îÉêìêíÉáäíK= wïÉá=

çÇÉê=ÇêÉá= dÉåÉê~íáçåÉå= ëé®íÉê=ãìëë=ÇáÉ=mçäáë=ÇáÉëÉ=eáåêáÅÜíìåÖ=ÄÉêÉìí=Ü~ÄÉåW=

pçâê~íÉë= ïìêÇÉ= êÉÜ~ÄáäáíáÉêí= ìåÇ= ÉêÜáÉäí= ÉáåÉ= ∏ÑÑÉåíäáÅÜÉ= pí~íìÉK= ^ÄÉê= Éë= Ö~Ä=

åçÅÜ=Éáå=~åÇÉêÉë=_áäÇåáë=îçå=áÜãI=Ç~ë=ÇÉê=oÉÜ~ÄáäáíáÉêìåÖ=îçê~ìëÖáåÖW=bë=Ü~åJ

ÇÉäíÉ=ëáÅÜ=îÉêãìíäáÅÜ=ìã=ÉáåÉ=pí~íìÉI=ÇáÉ=îçå=ëÉáåÉå=pÅÜΩäÉêå=~äë=tÉáÜÖÉëÅÜÉåâ=

áå= Éáå= eÉáäáÖíìã= ÖÉëíáÑíÉí= ïìêÇÉK= _ÉáÇÉ= _áäÇåáëëÉ= ëáåÇ= áã= lêáÖáå~ä= îÉêäçêÉåI=

~ÄÉê=îçå=ÄÉáÇÉå=ÄÉëáíòÉå=ïáê= hçéáÉå= ~ìë=ÇÉê= ê∏ãáëÅÜÉå=h~áëÉêòÉáíX=ìåÇ=ÄÉáÇÉ=

òÉáÖÉå=ÇÉå=mÜáäçëçéÜÉå=ãáí=ÇÉå=dÉëáÅÜíëòΩÖÉå=ÉáåÉë=p~íóêåK==

få= ÉåÖÉê= _ÉòáÉÜìåÖ= Ç~òì= ëíÉÜÉå= òïÉá= aá~äçÖÉI= ÇáÉ= ÇÉåëÉäÄÉå= qáíÉä= íê~ÖÉåW=

póãéµëáçå=Ed~ëíã~ÜäFK=aÉê=ÉáåÉ=ëí~ããí=îçå=mä~íçåI=ÇÉê=~åÇÉêÉ=îçå=uÉåçéÜçåK=

få=ÄÉáÇÉå=aá~äçÖÉå=ïáêÇ=EΩÄÉêê~ëÅÜÉåÇÉêïÉáëÉF=ÇáÉ=mÜóëáçÖåçãáÉ=ÇÉë=pçâê~íÉë=

íÜÉã~íáëáÉêíI=ìåÇ=ïáÉÇÉê=ÖÉÜí=Éë=ìã=ÇÉëëÉå=ûÜåäáÅÜâÉáí=ãáí=ÉáåÉã=p~íóêåK=

a~ë= ÑêΩÜÉëíÉ= _áäÇåáë= â~åå= â~ìã= ®äíÉê= ~äë= PUT= ëÉáåI= ~äë= mä~íçå= å~ÅÜ= ä®åÖÉêÉê=

^ÄïÉëÉåÜÉáí= ïáÉÇÉê= å~ÅÜ= ^íÜÉå= òìêΩÅââÉÜêíÉK= aáÉ= wÉáíëíÉääìåÖ= ÇÉê= ÄÉáÇÉå=

aá~äçÖÉ= áëí= ìåâä~ê= ìåÇ= ìãëíêáííÉåI= ~ÄÉê= ãáí= ~å= páÅÜÉêÜÉáí= ÖêÉåòÉåÇÉê= t~ÜêJ

ëÅÜÉáåäáÅÜâÉáí=ÖÉÜí=âÉáåÉê=îçå=ÄÉáÇÉå=ÇÉê=bêêáÅÜíìåÖ=ÇÉê=_áäÇåáëëí~íìÉ=îçê~ìëK=

bë=Ü~í=~äëç=ÇÉå=^åëÅÜÉáåI=~äë=ëÉá=ÇáÉëÉë=ë~íóêÜ~ÑíÉ=_áäÇ=ÇÉë=pçâê~íÉë=Éêëí=ÖÉê~ìãÉ=

wÉáí=å~ÅÜ=ÇÉëëÉå=qçÇ=Éåíëí~åÇÉåI=~äë=îÉêãìíäáÅÜ=âÉáåÉê=ëáÅÜ=ãÉÜê=ÖÉå~ì=Ç~ê~å=

ÉêáååÉêå=âçååíÉI=ïáÉ=ÇÉê= êÉ~äÉ=pçâê~íÉë=òì=iÉÄòÉáíÉå=ÖÉå~ì= ~ìëÖÉëÉÜÉå=Ü~ííÉK=



 OT

^ÄÉê= ìåíÉê= ïÉäÅÜÉå= rãëí®åÇÉå= ìåÇ= ãáí= ïÉäÅÜÉê= ^ÄëáÅÜí= ïìêÇÉ= pçâê~íÉë=

ÉáåÉã= p~íóê= ~åÖÉÖäáÅÜÉå\= tÉäÅÜÉ= pÉã~åíáâ= ïìêÇÉ= ãáí= ÇáÉëÉê= mÜóëáçÖåçãáÉ=

îÉêÄìåÇÉå= ìåÇ= ïáÉ= áëí= ëáÉ= îçå= ÇÉå= wÉáíÖÉåçëëÉå= îÉêëí~åÇÉå= ïçêÇÉå\= få= ÑçêJ

ã~äÉê= eáåëáÅÜí= ëáåÇ= ÇáÉ= ÄÉáÇÉå= póãéçëá~= Éíï~ë= kÉìÉëI= ëáÉ= ÑçäÖÉå= âÉáåÉã=

Ç~ã~äë= Éí~ÄäáÉêíÉå= äáíÉê~êáëÅÜÉå= dÉåêÉK= t~êìã= ÇáÉëÉê= _êìÅÜ= ãáí= ÇÉå= äáíÉê~êáJ

ëÅÜÉå= hçåîÉåíáçåÉå\= råÇ= ÖáÄí= Éë= áêÖÉåÇÉáåÉ= _ÉòáÉÜìåÖ= òïáëÅÜÉå= ÇáÉëÉã=

_êìÅÜ= ìåÇ= ÇÉã= rãëí~åÇI= Ç~ëë= pçâê~íÉë= ãáí= ÇÉã= dÉëáÅÜí= ÉáåÉë= p~íóêë= Ç~êÖÉJ

ëíÉääí= ïáêÇ\= aáÉëÉ= cê~ÖÉå= ìåíÉêëìÅÜÉ= áÅÜ= áå= ÉáåÉã= ÖÉãÉáåë~ãÉå= mêçàÉâí= ãáí=

j~êá~=iìáë~=`~íçåá=EcÉääçï=OMMVLNMFK=

iÉâíΩêÉÉãéÑÉÜäìåÖ=

dáìäá~åáI= iìÅ~K= ła~ë= ®äíÉëíÉ= pçâê~íÉëJ_áäÇåáëW= Éáå= éÜóëáçÖåçãáëÅÜÉë= mçêíê®í=

ïáÇÉê= ÇáÉ= mÜóëáçÖåçãáâÉêKP= cêÉáÄìêÖÉê= råáîÉêëáí®íëÄä®ííÉê= PRI= NVVSW= V−OUX=

k~ÅÜÇêìÅâ=áåW=_áäÇåáëëÉK=aáÉ=Éìêçé®áëÅÜÉ=qê~Çáíáçå=ÇÉê=mçêíê®íâìåëíI=ÜÉê~ìëÖÉJ

ÖÉÄÉå=îçå=táäÜÉäã=pÅÜäáåâI=NN−RRK=cêÉáÄìêÖL_êÉáëÖ~ìW=oçãÄ~ÅÜI=NVVTK=

K=Pfä=êáíê~ííçKÒ=få=rå~=ëíçêá~=ÖêÉÅ~=ffW=aÉÑáåáòáçåÉI=ÜÉê~ìëÖÉÖÉÄÉå=îçå=p~äî~íçêÉ=

pÉííáëI=VUP−NMNNK=qçêáåçW=dK=báå~ìÇáI=NVVTK=
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p q b m e b k = d o b b k _ i ^ q q = =
mÉêã~åÉåí=cÉääçï=çÑ=íÜÉ=táëëÉåëÅÜ~ÑíëâçääÉÖ=

mÜKaKI=qÜÉ=`çÖ~å=råáîÉêëáíó=mêçÑÉëëçê=çÑ=íÜÉ=eìã~åáíáÉë=

e~êî~êÇ=råáîÉêëáíó=
=

_çêå=áå=NVQP=áå=`~ãÄêáÇÖÉI=j~ëë~ÅÜìëÉííë=

píìÇáÉÇ=båÖäáëÜ=iáíÉê~íìêÉ=~í=v~äÉ=råáîÉêëáíó==

~åÇ=~í=`~ãÄêáÇÖÉ=råáîÉêëáíó=

=

q e b = o f p b = ^ k a = c ^ i i = l c = ^ a ^ j = ^ k a = b s b =

f=~ã=ïêáíáåÖ=~=Äççâ=~Äçìí=íÜÉ=êáëÉ=~åÇ=Ñ~ää=çÑ=^Ç~ã=~åÇ=bîÉI=éÉêÜ~éë=íÜÉ=ÖêÉ~íJ

Éëí=ëíçêó=ÉîÉê=íçäÇI=çê=~í=äÉ~ëí=íÜÉ=ëíçêó=ïáíÜ=íÜÉ=ãçëí=Ñ~êJêÉ~ÅÜáåÖ=ÅçåëÉèìÉåÅÉëK=

qÜÉ=~ÅÅçìåí= çÑ= íÜÉ= Ñáêëí=ã~å= ~åÇ= íÜÉ= Ñáêëí=ïçã~å=Ó=ÅÉåíê~ä= íç=~ää= íÜêÉÉ=çÑ= íÜÉ=

ïçêäÇÛë=ãçåçíÜÉáëíáÅ=êÉäáÖáçåë=~åÇ=íÜÉ=çÄàÉÅí=çÑ=áååìãÉê~ÄäÉ=êÉéêÉëÉåí~íáçåë=Äó=

é~áåíÉêëI=ëÅìäéíçêëI=~åÇ=éçÉíë=Ó=ï~ë=Ñçê=íÜçìë~åÇë=çÑ=óÉ~êë=íÜÉ=Ççãáå~åí=çêáÖáå=

ëíçêó= çÑ= íÜÉ= Üìã~å= ê~ÅÉK= ^åÇI= íÜçìÖÜ= ïÉ= âåçï= áí= Ñêçã= dÉåÉëáëI= ^Ç~ã= ~åÇ=

bîÉÛë=Ñ~íÉ=Å~ååçí=ÄÉ=ìåÇÉêëíççÇ=çåäó=~ë=~=éáÉÅÉ=çÑ=êÉäáÖáçìë=áÇÉçäçÖóK=jìÅÜ=çäÇÉê=

íÜ~å=`Üêáëíá~åáíó=~åÇ=fëä~ã=~åÇ=çäÇÉê=ÉîÉå=íÜ~å=~åó=êÉÅçÖåáò~ÄäÉ=Ñçêã=çÑ=gìÇ~J

áëãI=áí=ÜÉäéÉÇ=áååìãÉê~ÄäÉ=ÖÉåÉê~íáçåë=íç=Éñéä~áå=íç=íÜÉãëÉäîÉë=ïÜç=íÜÉó=ïÉêÉI=

ïÜÉêÉ= íÜÉó= Å~ãÉ= ÑêçãI= ~åÇ= ïÜó= íÜÉó= ïÉêÉ= ÑçêÅÉÇ= íç= ïçêâI= ÄÉ~ê= ÅÜáäÇêÉå= áå=

é~áåI=~åÇ=ëìÑÑÉê=ÇÉ~íÜK 

qÜ~í= áíë=ÅêÉÇáÄáäáíó=Ü~ë=Åçää~éëÉÇ= áå=íÜÉ=ãçÇÉêå=~ÖÉ=ã~âÉë= áí=éçëëáÄäÉ=Ó=~ë= áí=

ïçìäÇ=åçí=Ü~îÉ=ÄÉÉå= áå=íÜÉ=é~ëí=Ó= íç=ìåÇÉêëí~åÇ=áí=~ë=~å=~Åí=çÑ= áåëéáêÉÇ=ëíçêóJ

íÉääáåÖI= ïÜçëÉ= ~éçÖÉÉ= Å~ãÉ= áå= íÜÉ= eáÖÜ= oÉå~áëë~åÅÉI= ~åÇ= éçëëáÄäÉ= íçç= íç= ÅçåJ

ëáÇÉê= ïÜ~í= áí= ãÉ~åë= íç= ëÜáÑí= ìåÅÉêí~áåäóI= ~ë= ïÉ= Ü~îÉ= ÇçåÉI= íçï~êÇ= ~= ÇáÑÑÉêÉåí=

ëíçêóK= qç= éêçÄÉ= çìê= êÉä~íáçå= íç= çìê= çïå= çêáÖáåë= Ó= çìê= ï~óë= çÑ= áã~ÖáåáåÖ= íÜÉ=

^ìëíê~äçéáíÜÉÅìë=~Ñ~êÉåëáë=PiìÅóÒI=çìê=ìåÇÉêëí~åÇáåÖ=çÑ=çìê=ÖÉåÉíáÅ= áåÜÉêáí~åÅÉI=

çìê= áåíáã~íáçå= çÑ= íÜÉ= ëÉÅêÉí= äáåâë= íÜ~í= íáÉ= ìë= íç= çìê= éêáã~íÉ= ~åÅÉëíçêë= Ó= áë= íç=

Öê~ééäÉ=ïáíÜ=ïÜ~í=áí=ãÉ~åë=íç=äáîÉ=åçïI=çå=íÜÉ=çíÜÉê=ëáÇÉ=çÑ=íÜÉ=ÖêÉ~í=ãóíÜ=íÜ~í=

çåÅÉ=íçäÇ=ìë=ïÜç=ïÉ=ïÉêÉK 



 OV

oÉÅçããÉåÇÉÇ=oÉ~ÇáåÖ=

dêÉÉåÄä~ííI= píÉéÜÉåK=qÜÉ= pïÉêîÉW=eçï= íÜÉ=tçêäÇ=_ÉÅ~ãÉ=jçÇÉêåK=kÉï= vçêâW=

tK=tK=kçêíçåI=OMNNK=

dêÉÉåÄä~ííI= píÉéÜÉåI= ïáíÜ= fåÉë= dK= Žìé~åçîI= oÉáåÜ~êí= jÉóÉêJh~äâìëI= eÉáâÉ=

m~ìäI= m•ä= kó∞êáI= ~åÇ= cêáÉÇÉêáâÉ= m~ååÉïáÅâK= `ìäíìê~ä=jçÄáäáíóW= ^=j~åáÑÉëíçK=

`~ãÄêáÇÖÉI=j~ëëKW=`~ãÄêáÇÖÉ=råáîÉêëáíó=mêÉëëI=OMMVK=

K=pÜ~âÉëéÉ~êÉW=cêÉáÜÉáíI=pÅÜ∏åÜÉáí=ìåÇ=ÇáÉ=dêÉåòÉå=ÇÉë=e~ëëÉëK=cê~åâÑìêíLj~áåW=

pìÜêâ~ãéI=OMMTK=

K=táää= áå=íÜÉ=tçêäÇW=eçï=pÜ~âÉëéÉ~êÉ=_ÉÅ~ãÉ=pÜ~âÉëéÉ~êÉK=kÉï=vçêâW=tK=tK=

kçêíçåI=OMMQK=
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a f b q b o = d o f j j = =
mÉêã~åÉåí=cÉääçï=ÇÉë=táëëÉåëÅÜ~ÑíëâçääÉÖë=

oÉâíçê=ÇÉë=táëëÉåëÅÜ~ÑíëâçääÉÖë=EOMMNÓOMMTF=

aêK=aêK=ÜKÅK=ãìäíKI=iiKjK=Ee~êî~êÇFI=mêçÑÉëëçê=EÉãKF=ÇÉë=£ÑÑÉåíäáÅÜÉå=oÉÅÜíë=

eìãÄçäÇíJråáîÉêëáí®í=òì=_ÉêäáåI=

_ìåÇÉëîÉêÑ~ëëìåÖëêáÅÜíÉê=~K=aK=
=

dÉÄçêÉå=NVPT=áå=h~ëëÉä=

píìÇáìã=ÇÉê=oÉÅÜíëïáëëÉåëÅÜ~Ñí=ìåÇ=mçäáíáâïáëëÉåëÅÜ~Ñí=áå=cê~åâÑìêíLj~áåI=

cêÉáÄìêÖL_êÉáëÖ~ìI=_ÉêäáåI=m~êáë=ìåÇ=e~êî~êÇ=

=

s b o c ^ p p r k d = r k a = s b o c ^ p p r k d p d b o f ` e q p _ ^ o h b f q =

jÉÜêÉêÉ=ÜìåÇÉêí=g~ÜêÉ=ä~åÖ=ï~ê=∏ÑÑÉåíäáÅÜÉ=dÉï~äí=áÇÉåíáëÅÜ=ãáí=pí~~íëÖÉï~äíK=

aÉãÉåíëéêÉÅÜÉåÇ= Éåíëí~åÇ= ÇáÉ= sÉêÑ~ëëìåÖI= ÇáÉ= ÇáÉ= ∏ÑÑÉåíäáÅÜÉ= dÉï~äí= çêÖ~åáJ

ëáÉêíI= äÉÖáíáãáÉêí= ìåÇ= äáãáíáÉêíI= ~äë= pí~~íëîÉêÑ~ëëìåÖK= aáÉ= fÇÉåíáí®í= îçå= ∏ÑÑÉåíäáJ

ÅÜÉê= dÉï~äí= ìåÇ= pí~~íëÖÉï~äí= áëí= ãáííäÉêïÉáäÉ= ÉåíÑ~ääÉåK= £ÑÑÉåíäáÅÜÉ= dÉï~äí=

ïáêÇ= ~ìÅÜ= àÉåëÉáíë= ÇÉë= pí~~íÉë= îçå= ëìéê~å~íáçå~äÉå= lêÖ~åáë~íáçåÉå= ~ìëÖÉΩÄíK=

aáÉ= pí~~íëîÉêÑ~ëëìåÖ= ÉêÑ~ëëí= Ç~ÜÉê= ÇáÉ= ~ìÑ= ÇÉã= qÉêêáíçêáìã= ÇÉë= pí~~íÉë= ïáêJ

âÉåÇÉ= ∏ÑÑÉåíäáÅÜÉ= dÉï~äí= åìê= åçÅÜ= íÉáäïÉáëÉK= ûì≈ÉêäáÅÜ= ëÉáí= ÇÉê= ë®âìä~êÉå=

tÉåÇÉ= îçå= NVUVLVM= ~ìÑ= áÜêÉã= e∏ÜÉéìåâí= ~åÖÉâçããÉåI= áëí= ÇáÉ= sÉêÑ~ëëìåÖ=

áååÉêäáÅÜ=ÉáåÉê=bêçëáçå=~ìëÖÉëÉíòíK=wÉåíê~äÉ=_ÉÖêáÑÑÉ=ìåÇ=cìåâíáçåÉå=ÇÉê=sÉêJ

Ñ~ëëìåÖ=ãΩëëÉå=Ç~ÜÉê=åÉì=ÇÉÑáåáÉêí=ïÉêÇÉåK=wìÖäÉáÅÜ=ëíÉääí=ëáÅÜ=ÇáÉ=cê~ÖÉ=å~ÅÜ=

ÇÉê= iÉÖáíáãáÉêìåÖ= ìåÇ= iáãáíáÉêìåÖ= ÇÉêàÉåáÖÉå= ∏ÑÑÉåíäáÅÜÉå= dÉï~äíI= ÇáÉ= îçå=

ëìéê~å~íáçå~äÉå= lêÖ~åáë~íáçåÉå= ~ìëÖÉΩÄí= ïáêÇK= fëí= ëáÉ= ÉÄÉåÑ~ääë= å~ÅÜ= ^êí= ÇÉê=

sÉêÑ~ëëìåÖ=êÉÖìäáÉêÄ~ê=çÇÉê=ãΩëëÉå= áå=_ÉòìÖ=~ìÑ=ëáÉ=åÉìÉ=cçêãÉå=êÉÅÜíäáÅÜÉê=

_ÉÖêΩåÇìåÖ=ìåÇ=_ÉÖêÉåòìåÖ=ÉåíïáÅâÉäí=ïÉêÇÉå\=a~êΩÄÉê=ÄÉëíÉÜí=~ääÉë=~åÇÉêÉ=

~äë=hä~êÜÉáíK=^ìÅÜ=áåëçïÉáí=ÖáÄí=Éë=~äëç=hä®êìåÖëÄÉÇ~êÑI=ÉÄÉåëç=ïáÉ=ÜáåëáÅÜíäáÅÜ=

ÇÉë= sÉêÜ®äíåáëëÉë= îçå= íê~ÇáíáçåÉääÉê= pí~~íëîÉêÑ~ëëìåÖ= ìåÇ= åÉì~êíáÖÉå= oÉÖìäáÉJ

êìåÖÉå=ÇÉê=åáÅÜí=ëí~~íäáÅÜÉå=∏ÑÑÉåíäáÅÜÉå=dÉï~äíK==

wìÖäÉáÅÜ= ãáí= ÇÉê= ïÉäíïÉáíÉå= sÉêÄêÉáíìåÖ= ÇÉê= sÉêÑ~ëëìåÖ= Ü~í= ëáÅÜ= áå= ÇÉê=

òïÉáíÉå= e®äÑíÉ= ÇÉë= OMK= g~ÜêÜìåÇÉêíë= ~ìÅÜ= ÇáÉ= sÉêÑ~ëëìåÖëÖÉêáÅÜíëÄ~êâÉáí= ~äë=

jáííÉä= òìê= dÉï®ÜêäÉáëíìåÖ= ÇÉê= sÉêÑ~ëëìåÖ= ÖÉÖÉåΩÄÉê= ÇÉê= mçäáíáâ= ïÉäíïÉáí=
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ÇìêÅÜÖÉëÉíòíK=sÉêÑ~ëëìåÖëÖÉêáÅÜíëÄ~êâÉáí=áëí=ÜÉìíÉ=Éáå=áåíÉÖê~äÉê=_Éëí~åÇíÉáä=ÇÉë=

hçåëíáíìíáçå~äáëãìëK=_ÉáÇÉ=ãΩëëÉå=òìë~ããÉå=ÖÉëÉÜÉå=ïÉêÇÉåK= §ÄÉê=bêÑçäÖëJ

ÄÉÇáåÖìåÖÉå=ÇÉê=sÉêÑ~ëëìåÖëÖÉêáÅÜíëÄ~êâÉáí=áëí=~ääÉêÇáåÖë=åçÅÜ=ïÉåáÖ=ÄÉâ~ååíK=

^ìÅÜ= áÜêÉ= _ÉïÉêíìåÖ= ÇáÑÑÉêáÉêí= ëí~êâK= t®ÜêÉåÇ= ëáÉ= áå= ÇÉå= rp^= îçêåÉÜãäáÅÜ=

ìåíÉê=ÇÉã=dÉëáÅÜíëéìåâí=ÇÉê=_ÉÇêçÜìåÖ=îçå=aÉãçâê~íáÉ=ÇáëâìíáÉêí=ïáêÇI=Öáäí=

ëáÉ= áå= ÇÉå= àΩåÖÉêÉå= aÉãçâê~íáÉå= ~äë= d~ê~åí= îçå= aÉãçâê~íáÉK= wìÇÉã= áëí= ãáí=

ÇÉê=fåíÉêå~íáçå~äáëáÉêìåÖ=∏ÑÑÉåíäáÅÜÉê=dÉï~äí=~ìÅÜ=Éáå=^åíÉáä=ÇÉê=sÉêÑ~ëëìåÖëJ

ÖÉêáÅÜíëÄ~êâÉáí= ~ìÑ= áåíÉêå~íáçå~äÉ= dÉêáÅÜíÉ= ΩÄÉêÖÉÖ~åÖÉåK= fã= råíÉêëÅÜáÉÇ= òì=

å~íáçå~äÉå= dÉêáÅÜíÉå= çéÉêáÉêÉå= ëáÉ= àÉÇçÅÜ= ìåíÉê= ~åÇÉêÉå= _ÉÇáåÖìåÖÉå= ìåÇ= áå=

ÉáåÉã= ~åÇÉêÉå= hçåíÉñíK= fÜêÉ= báåÄáåÇìåÖ= áå= ÉáåÉå= âçåíáåìáÉêäáÅÜÉå= aáëâìëëáJ

çåëòìë~ããÉåÜ~åÖ= ìåÇ= áÜêÉ= oΩÅââçééäìåÖ= ~å= ÇáÉ= dÉãÉáåëÅÜ~ÑíI= ÑΩê= ÇáÉ= ëáÉ=

oÉÅÜí= ëéêÉÅÜÉåI= áëí= ïÉëÉåíäáÅÜ= ÖÉêáåÖÉê= ~äë= ÄÉá= ëí~~íäáÅÜÉå= dÉêáÅÜíÉåK= tÉäÅÜÉ=

cçäÖÉå=Ü~í=Ç~ë=ÑΩê=ÇáÉ=^ìëΩÄìåÖ=ÇÉê=êáÅÜíÉêäáÅÜÉå=cìåâíáçå=~ìÑ=ëìéê~å~íáçå~J

äÉê=bÄÉåÉ\=

aáÉ=^åíïçêíÉå=~ìÑ=ÇáÉëÉ=cê~ÖÉå=îÉêä~åÖÉå=ÉáåÉ=îÉêÖäÉáÅÜÉåÇÉ=sÉêÑ~ëëìåÖëJ

äÉÜêÉI= ÇáÉ= ~ÄÉê= Éêëí= áå= áÜêÉå= ^åÑ®åÖÉå= ëíÉÜíK= a~êìã= ÖÉÜí= Éë= ãáê= ÄÉá= ÇÉå= cçêJ

ëÅÜìåÖÉå=~ã=táëëÉåëÅÜ~ÑíëâçääÉÖK=

iÉâíΩêÉÉãéÑÉÜäìåÖ=

dêáããI= aáÉíÉêK= łqÜÉ= ^ÅÜáÉîÉãÉåí= çÑ= `çåëíáíìíáçå~äáëã= ~åÇ= áíë= mêçëéÉÅí= áå= ~=

`Ü~åÖÉÇ= tçêäÇKÒ= få=qÜÉ=qïáäáÖÜí= çÑ=`çåëíáíìíáçå~äáëã\= eÉê~ìëÖÉÖÉÄÉå= îçå=

mÉíê~=açÄåÉê=~åÇ=j~êíáå=içìÖÜäáåI=PÓOOK=lñÑçêÇW=lñÑçêÇ=råáîÉêëáíó=mêÉëëI=

OMNMK=

K=pçìîÉê®åáí®íK=_ÉêäáåW=_Éêäáå=råáîÉêëáíó=mêÉëëI=OMMVK=

K=aáÉ=wìâìåÑí=ÇÉê=sÉêÑ~ëëìåÖK=cê~åâÑìêíLj~áåW=pìÜêâ~ãéI=PK=^ìÑäKI=OMMOK=

K=aáÉ=sÉêÑ~ëëìåÖ=ìåÇ=ÇáÉ=mçäáíáâK=jΩåÅÜÉåW=`K=eK=_ÉÅâI=OMMNK=

K=ł_ê~ìÅÜí=bìêçé~=ÉáåÉ=sÉêÑ~ëëìåÖ\P=gìêáëíÉåòÉáíìåÖ=ENVVRFW=RUNÓRVNK=
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 PO=

l k r o = d § k q § o h § k = =
aêK=éÜáäKI=mêçÑÉëëçê=çÑ=_áçéëóÅÜçäçÖó=

oìÜêJråáîÉêëáí®í=_çÅÜìã=
=

_çêå=áå=NVRU=áå=fòãáêI=qìêâÉó=

píìÇáÉÇ=mëóÅÜçäçÖó=~í=íÜÉ=oìÜêJråáîÉêëáí®í=_çÅÜìã=

=

q e b = m ^ o ^ i i b i = b s l i r q f l k = l c = ` l d k f q f l k =

få=ëÜçêíI=ãó=èìÉëíáçå=áë=íÜÉ=ÑçääçïáåÖW=fë=áí=éçëëáÄäÉ=íÜ~í=íÜÉ=Å~é~Åáíó=Ñçê=ÅçãéäÉñ=

ÅçÖåáíáçå= ~êçëÉ= ëÉîÉê~ä= íáãÉë= ÇìêáåÖ= Éîçäìíáçå= ëìÅÜ= íÜ~í= Öêçìéë= çÑ= åçåJã~ãJ

ã~äá~å= ~åáã~äë=ãáÖÜí= Ü~îÉ=ÇÉîÉäçéÉÇ=~ëJóÉí=ìåâåçïå=Äê~áå=ãÉÅÜ~åáëãë= íÜ~í=

ÖÉåÉê~íÉ=áåíÉääáÖÉåí=ÄÉÜ~îáçê\==

råíáä=îÉêó=êÉÅÉåíäóI=ëÅáÉåíáëíë=íÜçìÖÜí=íÜ~í=íÜÉ=ÉãÉêÖÉåÅÉ=çÑ= íÜÉ=ã~ãã~äá~å=

åÉçÅçêíÉñ= ï~ë= ~= ÅçåÇáíáç= ëáåÉ= èì~= åçå= Ñçê= ÅçãéäÉñ= ÅçÖåáíáçåK= tÉ= ãÉ~åïÜáäÉ=

âåçï=íÜ~íI= íç= ëçãÉ=ÉñíÉåíI= íÜáë=îáÉï= áë=ïêçåÖK=píìÇáÉë=çÑ= íÜÉ= ä~ëí= íïç=ÇÉÅ~ÇÉë=
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éêçÇìÅí=çÑ=~å=~ÉëíÜÉíáÅ=~åÇ=áÇÉçäçÖáÅ~ä=Äá~ëK=f= áåíÉåÇ=íç=ÇÉîÉäçé=~åÇ=ëíêÉåÖíÜÉå=
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mêáã~íçäçÖó=PPI=RW=NNOR−NNQNK= =

ÇçáW=NMKNMMTLëNMTSQJMNNJVRSQJN=

ÇÉ=páäî~I=pKI=iK=tÉÄÄÉêI=rK=pK=tÉÉê~íÜìåÖ~I=qK=sK=hìã~ê~I=aK=hK=tÉÉê~âççåI=

~åÇ= dK= táííÉãóÉê= EOMNPFK= PaÉãçÖê~éÜáÅ= î~êá~ÄäÉë= Ñçê= ïáäÇ= ^ëá~å= ÉäÉéÜ~åíë=

ìëáåÖ=äçåÖáíìÇáå~ä=çÄëÉêî~íáçåëKÒ=miçp=låÉ=UI=NOK= =

ÇçáW=NMKNPTNLàçìêå~äKéçåÉKMMUOTUU=

  



 NMO=

l o h r k = p K = p l v b o = =
Ñêçã=cÉÄêì~êó=íç=^éêáä=OMNR=

mÜKaKI=mêçÑÉëëçê=çÑ=bîçäìíáçå~êó=póëíÉãë=~åÇ=póåíÜÉíáÅ=_áçäçÖó=

råáîÉêëáíó=çÑ=t~êïáÅâ=
=

_çêå=áå=NVTR=áå=fëí~åÄìä=

píìÇáÉÇ=`ÜÉãáëíêó=~í=_çğ~òá´á=råáîÉêëáíó=~åÇ=~í=íÜÉ=råáîÉêëáíó=çÑ==

jáÅÜáÖ~åI=^åå=^êÄçê=

=

b s l i r q f l k = l c = j f ` o l _ f ^ i = f k q b o ^ ` q f l k p = ^ k a = q e b =

r k a b o i v f k d = ` b i i r i ^ o = k b q t l o h p =

cçÅìë=dêçìé=dÉåÉ=oÉÖìä~íáçå=~åÇ=lêÖ~åáëã~ä=aáîÉêëáíó=EëÉÉ=éK=NNSF=

eçï= Å~å= ïÉ= Éñéä~áå= íÜÉ= Éîçäìíáçå= çÑ= ÅÉääìä~ê= êÉëéçåëÉëI= ïÜáÅÜ= êÉèìáêÉ= ~å=

çêÅÜÉëíê~íÉÇ=áåíÉê~Åíáçå=çÑ=~=ãìäíáíìÇÉ=çÑ=éêçíÉáåëI=ÖÉåÉëI=~åÇ=ëã~ää=ãçäÉÅìäÉë\=

eçï= ÅçìäÇ= íÜÉëÉ= PÅÉääìä~ê= ëóëíÉãëÒ= Ü~îÉ= ÉãÉêÖÉÇ= çîÉê= ÉîçäìíáçåI= ïÜÉå= íÜÉáê=

êÉëìäíáåÖ= êÉëéçåëÉë= ëÉÉã= áãéçëëáÄäÉ= íç= ~ÅÜáÉîÉ= ïáíÜ= ÑÉïÉê= ÅçãéçåÉåíë\= tÜ~í=

~êÉ= íÜÉ= PáåíÉêãÉÇá~êóÒ= ãçäÉÅìä~ê= ëóëíÉãë= ~åÇ= Üçï= ÇáÇ= íÜÉó= ÄÉÜ~îÉ= Çóå~ãáJ

Å~ääó\=tÜ~í= áëI=çê=ÅçìäÇ=Ü~îÉ=ÄÉÉåI=íÜÉ=áãé~Åí=çÑ=ÄáçÅÜÉãáÅ~ä=êÉ~äáíáÉë=EÉKÖK=íÜÉ=

ëé~íá~ä=~ëéÉÅíë=çÑ=ÅÉääëI=íÜÉ=ëíçÅÜ~ëíáÅ=å~íìêÉ=çÑ=ÄáçÅÜÉãáëíêóF=çå=Éîçäìíáçå=~í=íÜáë=

ãçäÉÅìä~ê=äÉîÉä\=qÜÉëÉ=èìÉëíáçåë=~Äçìí=Éîçäìíáçå=çå=íÜÉ=äÉîÉä=çÑ=ÅÉääìä~ê=ëóëíÉãë=

äáÉ= ~í= íÜÉ= ÅçêÉ= çÑ= ìåÇÉêëí~åÇáåÖ= Éîçäìíáçå= çÑ= ~åó= ÜáÖÜÉê= äÉîÉäë= EÉKÖK= ëéÉÅáÉëFK=

^åëïÉêáåÖ= íÜÉãI= ÜçïÉîÉêI= áë= Ñ~ê= ãçêÉ= ÇáÑÑáÅìäí= íÜ~å= ~åëïÉêáåÖ= Éîçäìíáçå~êó=

èìÉëíáçåë= çå= íÜÉ= çêÖ~åáëã~ä= äÉîÉäX= ïÉ= ä~Åâ= ~åó= Ñçëëáä= êÉÅçêÇ= çå= ãçäÉÅìä~ê=

ëóëíÉãë=~åÇ=çìê=~Äáäáíó=íç=ÇçÅìãÉåí=ÉñáëíáåÖ=ÇáîÉêëáíó=~Åêçëë=çêÖ~åáëãë=áë=Ü~ãJ

éÉêÉÇ= Äó= íÉÅÜåáÅ~ä= ÇáÑÑáÅìäíáÉë= çÑ= ÅçääÉÅíáåÖ= ÇÉí~áäÉÇ= ãçäÉÅìä~ê= äÉîÉä= Ç~í~= EÉKÖK=

áåíÉê~Åíáçå=ã~éëI=êÉ~Åíáçå=âáåÉíáÅ=ê~íÉëFK=qÜÉ=áãé~Åí=çÑ=ÇÉÅáéÜÉêáåÖ=íÜÉ=PÉîçäìJ

íáçå=çÑ=ÅÉääìä~ê=ëóëíÉãëÒ=ÅçìäÇ=Öç=ÄÉóçåÇ=Éîçäìíáçå~êó=ÄáçäçÖóX=áí=ïçìäÇ=~ääçï=~=

ÇÉÉéÉê=ìåÇÉêëí~åÇáåÖ=çÑ=ÅÉääìä~ê=ëóëíÉãë=~åÇ=áåÅêÉ~ëÉ=çìê=~Äáäáíó=íç=ã~åáéìä~íÉ=

íÜÉëÉ=Ñçê=ÉåÖáåÉÉêáåÖ=~åÇ=ãÉÇáÅ~ä=éìêéçëÉëK=



 NMP

jó=ïçêâ=~í=táâç=ïáää=ÑçÅìë=çå=ëéÉÅáÑáÅ=ëìÄJíÜÉãÉë=ïáíÜáå=íÜáë=Äêç~ÇÉê=ÅçåJ

íÉñí=çÑ=ìåÇÉêëí~åÇáåÖ=íÜÉ=Éîçäìíáçå=çÑ=ÅçãéäÉñ=ãçäÉÅìä~ê=ëóëíÉãë=~ë=Éñéä~áåÉÇ=

ÄÉäçïK=låÉ=~êÉ~=íÜ~í=f=ïçìäÇ=äáâÉ=íç=ÜáÖÜäáÖÜí=áå=íÜáë=~Äëíê~Åí=êÉä~íÉë=íç=íÜÉ=ÉîçJ

äìíáçå=çÑ=ãÉí~ÄçäáÅ=åÉíïçêâë=~åÇ=íÜÉ=ãáÅêçÄá~ä=áåíÉê~Åíáçåë=íÜÉó=Éå~ÄäÉK=jÉí~ÄJ

çäáëã= áë= çåÉ= çÑ= íÜÉ= ÄÉëíJÅÜ~ê~ÅíÉêáòÉÇ= ~ëéÉÅíë= çå= íÜÉ= ÅÉääìä~ê= äÉîÉäK= qÜÉ= ÉîçäìJ

íáçå~êó=Ñ~Åíçêë=ëÜ~éáåÖ=ãÉí~ÄçäáÅ=ëóëíÉãë=~åÇ=íÜÉáê=êÉÖìä~íáçåI=ÜçïÉîÉêI=~êÉ=åçí=

ÅäÉ~êK=pÉîÉê~ä= Ñ~Åíçêë=Å~å=ÄÉ=~í=éä~ó=~í= íÜÉ=ë~ãÉ=íáãÉI= áåÅäìÇáåÖ=ÉåîáêçåãÉåí~ä=

ÑäìÅíì~íáçåë=áå=ãÉí~ÄçäáíÉ=~î~áä~Äáäáíó=EáKÉKI=ÑäìÅíì~íáåÖ=ëÉäÉÅíáçåF=~åÇ=ÄáçÅÜÉãáÅ~ä=

íê~ÇÉçÑÑë= êÉä~íáåÖ= Ñçê= Éñ~ãéäÉ= íç= êÉÇçñ= Ä~ä~åÅÉI= íçñáÅ= áåíÉêãÉÇá~íÉëI= ~åÇ= ëìÄJ

ëíê~íÉ=~î~áä~ÄáäáíóK=^í=táâçI=f=ïáää=~áã=íç=ÉñíÉåÇ=ÉñáëíáåÖ=íÜÉçêÉíáÅ~ä=Ñê~ãÉïçêâë=

Ñçê=ãçÇÉäáåÖ=Éîçäìíáçå=íç=~ÅÅçìåí=Ñçê=ëìÅÜ=Ñ~ÅíçêëK=jó=ÑçÅìë=ïáää=ÄÉ=çå=íÜÉ=~å~äJ

óëáë=çÑ=íÜçëÉ=ÑÉ~íìêÉë=çÑ=ãÉí~ÄçäáÅ=åÉíïçêâë=íÜ~í=Éå~ÄäÉ=çê=ëÜ~éÉ=áåíÉê~Åíáçåë=çå=

íÜÉ=ëéÉÅáÉë=äÉîÉäI=áKÉKI=ïáíÜáå=ãáÅêçÄá~ä=ÅçããìåáíáÉëK=

oÉÅçããÉåÇÉÇ=oÉ~ÇáåÖ=

hìï~Ü~ê~I= eK= ~åÇ= lK=pK= pçóÉê= EOMNOFK= P_áëí~Äáäáíó= áå= ÑÉÉÇÄ~Åâ= ÅáêÅìáíë= ~ë= ~=

ÄóéêçÇìÅí=çÑ=Éîçäìíáçå=çÑ=Éîçäî~ÄáäáíóKÒ=jçäÉÅìä~ê=póëíÉãë=_áçäçÖó=UI=RSQK=

pçóÉêI=lK=pK=~åÇ=qK=mÑÉáÑÑÉê=EOMNMFK=Pbîçäìíáçå=ìåÇÉê=ÑäìÅíì~íáåÖ=ÉåîáêçåãÉåíë=

Éñéä~áåë= çÄëÉêîÉÇ= êçÄìëíåÉëë= áå= ãÉí~ÄçäáÅ= åÉíïçêâëKÒ= miçp= `çãéìí~íáçå~ä=

_áçäçÖó=SI=UW=ÉNMMMVMT==

==

 =



 NMQ=

p ^ o ^ e = p q o l r j p ^ = =
Ñêçã=pÉéíÉãÄÉê=OMNQ=íç=g~åì~êó=OMNR=

mÜKaKI=qÜÉ=^äáÅÉ=~åÇ=g~Åâ=lêãìí=mêçÑÉëëçê=EÉãÉêKF=çÑ=^ê~ÄáÅ=píìÇáÉë=

qÜÉ=eÉÄêÉï=råáîÉêëáíó=çÑ=gÉêìë~äÉã=
=

_çêå=áå=NVRM=áå=e~áÑ~=

píìÇáÉÇ=^ê~ÄáÅ=i~åÖì~ÖÉ=~åÇ=iáíÉê~íìêÉ=~åÇ=jáÇÇäÉ=b~ëíÉêå=píìÇáÉë=~í=qÜÉ=

eÉÄêÉï=råáîÉêëáíó=çÑ=gÉêìë~äÉã=

=

q e f k h b o p = l c = P q e f p = m b k f k p r i ^ Ò W = k b t =

m b o p m b ` q f s b p = f k = q e b = m e f i l p l m e v = l c = ^ i J ^ k a ^ i r p =

qÜÉ= ÇÉîÉäçéãÉåí= çÑ= éÜáäçëçéÜáÅ~ä= íÜçìÖÜí= áå= ~äJ^åÇ~äìë= áë= çÑíÉå= ÇÉëÅêáÄÉÇ= áå=

Åçåíê~ÇáÅíçêó=íÉêãëK=lå=íÜÉ=çåÉ=Ü~åÇI=ëÅÜçä~êë=~ÖêÉÉ=íÜ~í=íÜÉ=fÄÉêá~å=éÉåáåëìä~=

ïáíåÉëëÉÇ=íÜÉ=~ÅãÉ=çÑ=fëä~ãáÅ=éÜáäçëçéÜóK=lå=íÜÉ=çíÜÉê=Ü~åÇI=íÜÉ=ÇÉîÉäçéãÉåí=

çÑ= éÜáäçëçéÜó= áå= íÜáë= êÉÖáçå= áë= êÉÖ~êÇÉÇ= ~ë= ëçãÉïÜ~í= çÑ= ~å= ~åçã~äóK= qÜÉ= ÇáëJ

ÅêÉé~åÅó= ÄÉíïÉÉå= íÜÉ= ~éé~êÉåíäó= ìåÑ~îçê~ÄäÉ= ÅçåÇáíáçåë= ~åÇ= íÜÉ= ëÉÉãáåÖäó=

ëìÇÇÉå=Äìêëí=çÑ=éÜáäçëçéÜó=çÄîáçìëäó=êÉèìáêÉë=Éñéä~å~íáçåK=pìÅÜ=~å=Éñéä~å~íáçåI=

ÜçïÉîÉêI= áë=åçí= íç=ÄÉ= ÑçìåÇ= áå=ãçëí= ëíìÇáÉë=çå= íÜÉ= íçéáÅI= ~åÇ= íÜÉ= ÑÉï=ëÅÜçä~êë=

ïÜç=~ÇÇêÉëë=íÜáë=éêçÄäÉã=íÉåÇ=íç=êÉÑáåÉ=íÜÉ=éêÉëÉåí~íáçå=çÑ=íÜÉ=èìÉëíáçåI=ê~íÜÉê=

íÜ~å=çÑÑÉê=~=ë~íáëÑ~Åíçêó=Éñéä~å~íáçå=Ñçê=áíK=

gÉïáëÜ=éÜáäçëçéÜó=áå=~äJ^åÇ~äìëI=ÜçïÉîÉêI=áë=ÇÉéáÅíÉÇ=áå=~=ãìÅÜ=ëáãéäÉê=~åÇ=

ÜçãçÖÉåáÅ= ï~óK= qÜÉ= ÉÑÑÉêîÉëÅÉåÅÉ= çÑ= gÉïáëÜ= éÜáäçëçéÜó= áë= ëÉÉå= ~ë= é~êí= ~åÇ=

é~êÅÉä=çÑ=íÜÉ=ëçJÅ~ääÉÇ=PÖçäÇÉå=~ÖÉÒ=çÑ=gÉïáëÜ=ÅìäíìêÉ=áå=fëä~ãáÅ=pé~áåK==

qÜÉ=ÅáêÅìãëí~åÅÉë=áå=ïÜáÅÜ=íÜçìÖÜí=áå=ÖÉåÉê~äI=~åÇ=éÜáäçëçéÜó=áå=é~êíáÅìä~êI=

ÇÉîÉäçéÉÇ= áå=ÄçíÜ=ÅçããìåáíáÉë=~êÉ=ìëì~ääó=ëíìÇáÉÇ=~ë=ëÉé~ê~íÉ=èìÉëíáçåëW= ëçãÉ=

ÅçåíÉãéçê~êó= ëÅÜçä~êë= Ü~îÉ= ~ííÉãéíÉÇ= íç= éêÉëÉåí= ~= ÅçÜÉêÉåí= ëóåíÜÉëáë= íÜ~í=

áåÅäìÇÉë= íÜÉ= gÉïáëÜ= E~åÇ= `Üêáëíá~åF= éÜáäçëçéÜáÅ~ä= çìíéìí= áå= íÜÉáê= ã~ééáåÖ= çÑ=

^åÇ~äìëá~å= éÜáäçëçéÜóK= ^åÇ= óÉíI= ãçëí= çÑ= íÜÉëÉ= ëíìÇáÉë= éêÉëÉåí= íÜÉ= ÅçååÉÅíáçå=

ÉáíÜÉê= ~ë= Ä~ÅâÖêçìåÇ= íçI= çê= ~ë= ãÉêÉ= ÅÜ~éíÉêë= áå= íÜÉ= ÇáëÅìëëáçå= çÑ= íÜÉáê= ã~áå=

ÑçÅìë=çÑ=áåíÉêÉëíK==



 NMR

qÜÉ=éìêéçëÉ=çÑ=íÜÉ=ëíìÇó=éêçéçëÉÇ=ÜÉêÉ=áë=íç=çÑÑÉê=~å=áåíÉÖê~íáîÉ=~ééêç~ÅÜ=íç=

íÜÉ=Üáëíçêó=çÑ=fëä~ãáÅ=éÜáäçëçéÜó=áå=pé~áåK=qÜÉ=ëíìÇó=ïáää=ÑçÅìë=çå=íÜÉ=áåíÉääÉÅJ

íì~ä= ÇÉîÉäçéãÉåíë= áå= ~äJ^åÇ~äìëI= áå= çêÇÉê= íç= Éî~äì~íÉ= íÜÉ= äçÅ~äI= ^åÇ~äìëá~å=

ÅÜ~ê~ÅíÉê=çÑ=íÜáë=éÜáäçëçéÜó=~åÇ=íç=ëÉÉ=Üçï=áí=Ñáíë=ïáíÜáå=íÜÉ=Ñê~ãÉïçêâ=çÑ=íÜÉ=

ÇÉîÉäçéãÉåí=çÑ=fëä~ãáÅ=éÜáäçëçéÜó=áå=íÜÉ=lêáÉåíK=

oÉÅçããÉåÇÉÇ=oÉ~ÇáåÖ=

píêçìãë~I=p~ê~ÜK=j~áãçåáÇÉë= áå=eáë=tçêäÇW=mçêíê~áí=çÑ=~=jÉÇáíÉêê~åÉ~å=qÜáåâÉêK=

mêáåÅÉíçåW=mêáåÅÉíçå=råáîÉêëáíó=mêÉëëI=OMMVX=é~éÉêÄ~Åâ=ÉÇáíáçåI=OMNOK==

K=cêÉÉíÜáåâÉêë=çÑ=jÉÇáÉî~ä=fëä~ãW=fÄå=~äJoāï~åÇīI=^Äū=_~âê=~äJoāòī=~åÇ=qÜÉáê=

fãé~Åí=çå=fëä~ãáÅ=qÜçìÖÜíK=iÉáÇÉåW=_êáääI=NVVV=Efëä~ãáÅ=mÜáäçëçéÜóI=qÜÉçäçÖó=

~åÇ=pÅáÉåÅÉ=PRFK=

K= qÜÉ= _ÉÖáååáåÖë= çÑ= íÜÉ= j~áãçåáÇÉ~å= `çåíêçîÉêëó= áå= íÜÉ= b~ëíW= vçëÉÑ= fÄå=

pÜáãÛçåÛë=páäÉåÅáåÖ=béáëíäÉ=`çåÅÉêåáåÖ=íÜÉ=oÉëìêêÉÅíáçå=çÑ=íÜÉ=aÉ~ÇK= gÉêìë~äÉãW=

_Éå=wîá=fåëíáíìíÉI=NVVV=Eáå=eÉÄêÉïFK=

==

 =



 NMS=

e ^ k p = q e l j ^ i i ^ = =
açÅíçê=çÑ=jìëáÅ~ä=^êí=Eaj^FI=^ëëçÅá~íÉ=mêçÑÉëëçê=çÑ=jìëáÅ=`çãéçëáíáçå=

kçêíÜïÉëíÉêå=råáîÉêëáíóI=bî~åëíçå=
=

_çêå=áå=NVTR=áå=_çåå=

píìÇáÉÇ=jìëáÅçäçÖó=~í=íÜÉ=eçÅÜëÅÜìäÉ=ÑΩê=jìëáâ=ìåÇ=a~êëíÉääÉåÇÉ=hìåëí=

cê~åâÑìêíI=~åÇ=jìëáÅ~ä=^êí=áå=jìëáÅ=`çãéçëáíáçå=~í=pí~åÑçêÇ=råáîÉêëáíó=

=

h ^ p m ^ o = e ^ r p b o = Ó = ^ k = l m b o ^ =

h~ëé~ê=e~ìëÉê=ï~ë=~=ÑçìåÇäáåÖ=ïÜç=~ééÉ~êÉÇ=áå=íÜÉ=Åáíó=çÑ=kìêÉãÄÉêÖ=áå=j~ó=

NUOU=ïáíÜçìí=~åó=áÇÉåíáíóI=ãìãÄäáåÖ=~åÇ=ãç~åáåÖ=ìåáåíÉääáÖáÄäó=~åÇ=ãáãáÅâJ

áåÖ= íÜÉ= ÉñéêÉëëáçåë= çÑ= Üáë= ëìêêçìåÇáåÖëK= hÉó= ÑáÖìêÉë= çÑ= íÜÉ= íçïå= ~ë= ïÉää= ~ë= ~=

Åìêáçìë= éìÄäáÅ= ÅêÉ~íÉÇ= ~= ÄáçÖê~éÜó= Ñçê= Üáã= íÜêçìÖÜ= ~= ãáñíìêÉ= çÑ= ëìÖÖÉëíáîÉ=

èìÉëíáçåáåÖ=~åÇ=éä~áå=áã~Öáå~íáçåW=íÜÉ=ëíçêó=çÑ=~=óçìåÖ=ã~å=ïÜç=ï~ë=ëìééçëJ

ÉÇäó=ÜÉäÇ=éêáëçåÉê=Ñçê=~ää=Üáë=ÅÜáäÇÜççÇK=e~ìëÉêÛë=ä~Åâ=çÑ=~åó=âáåÇ=çÑ=ëçÅá~ä=~åÇ=

éÉêëçå~ä=å~êê~íáîÉ=Ñ~ëÅáå~íÉÇ=Üáë=ÅçåíÉãéçê~êáÉëW=íÜÉó=ïÉêÉ=áå=Åçåëí~åí=åÉÉÇ=íç=

Ñáää= íÜÉ= îçáÇ= íÜêçìÖÜ= áåîÉëíáÖ~íáçåI= êÉëÉ~êÅÜI= èìÉëíáçåáåÖI= ~åÇ= ÉñéÉêáãÉåíë= çå=

Üáã= ~åÇ= ïáíÜ= Üáã= ìåíáä= Üáë= ÇÉ~íÜ= ~= ÑÉï= óÉ~êë= ~ÑíÉê= Üáë= Ñáêëí= ~ééÉ~ê~åÅÉK= qÜáë=

ÉîÉåíì~ääó= îáçäÉåí=ÇÉëáêÉ= íç= Ñáää= íÜÉ=Ää~åâ=é~ÖÉë=çÑ=Üáë=ÄáçÖê~éÜó=~ë=ïÉää=~ë= íÜÉ=

ëéÉÅáÑáÅ= Ñçêã= çÑ= îÉêÄ~ä= ~åÇ= åçåîÉêÄ~ä= ÉñéêÉëëáçå= êÉéçêíÉÇ= ~Äçìí= Üáã= ã~âÉ=

çéÉê~=~=éÉêÑÉÅí=ãÉÇáìã=íç=íÉää=e~ìëÉêÛë=ëíçêóK=_çíÜ=~ëéÉÅíë=éçáåí=íç=áíë=êÉäÉî~åÅÉ=

íçÇ~ó= Ó= ~= íáãÉ= çÑ= áåÅêÉ~ëáåÖäó= ëíêÉ~ãäáåÉÇ= ÅçããìåáÅ~íáçå= ~åÇ= çÑ= Åçåëí~åí=

ÇÉã~åÇ=Ñçê=ÇÉÑáåÉÇ=áÇÉåíáíóK=e~ìëÉêÛë=êÉëáëí~åÅÉ=íç=ê~íáçå~äáòÉÇ=ÉñéêÉëëáçå=~åÇ=

ÅäÉ~êJÅìí= áÇÉåíáíó=ã~âÉ=Üáã=~å=çìíëáÇÉê= íçÇ~ó= àìëí=~ë=ãìÅÜ= ~ë=ÇìêáåÖ=Üáë=çïå=

äáÑÉK=

qÜÉ= çéÉê~= áë= ~= Åçããáëëáçå= Äó= íÜÉ= qÜÉ~íÉê= cêÉáÄìêÖI= ~åÇ= áíë= éêÉãáÉêÉ= áë=

éä~ååÉÇ=Ñçê=íÜÉ=pÉ~ëçå=çÑ=OMNRLNSK=

=
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oÉÅçããÉåÇÉÇ=iáëíÉåáåÖ=

qÜçã~ää~I=e~åëK=cêÉãÇK=`aI=OMNOK=`çãéäÉíÉ=êÉÅçêÇáåÖ=çÑ=íÜÉ=léÉê~K=pí~~íëçéÉê=

píìííÖ~êíX= ^ååÉííÉ= pÉáäíÖÉåI= `Üçêìë= ~åÇ= lêÅÜÉëíê~= çÑ= íÜÉ= píìííÖ~êí= léÉê~I=

gçÜ~ååÉë=h~äáíòâÉK=`çä=iÉÖåçK=

K=jçãÉåíëãìëáÅ~ìñK=ïáäÇKíÜáåÖK=`Éääç=`çìåíÉêé~êíK=píΩÅâÉ=`Ü~ê~âíÉêK=`aI=OMMUK=

iìÅ~ë=cÉäëI=båëÉãÄäÉ=oÉÅÜÉêÅÜÉK=bÇáíáçå=wÉáíÖÉå∏ëëáëÅÜÉ=jìëáâ=EtÉêÖçFK=
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 =
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i f k b = s b g = r d b i s f d = =
gçÜå=j~óå~êÇ=pãáíÜ=mêáòÉ=cÉääçï=EëÉÉ=éK=NOMF=

mÜKaKI=bîçäìíáçå~êó=_áçäçÖó=

fåëíáíìíÉ=çÑ=pÅáÉåÅÉ=~åÇ=qÉÅÜåçäçÖó=^ìëíêá~I=häçëíÉêåÉìÄìêÖ=
=

_çêå=áå=NVTV=áå=eÉêåáåÖI=aÉåã~êâ=

píìÇáÉÇ=_áçäçÖó=~í=råáîÉêëáíó=çÑ=`çéÉåÜ~ÖÉå=

=

m ^ q e l d b k = a b q b ` q f l k = f k = ^ k q = p l ` f b q f b p =

m~íÜçÖÉåë=Å~ìëáåÖ=áåÑÉÅíáçìë=ÇáëÉ~ëÉë=Ü~îÉ=~=ã~àçê=áãé~Åí=çå=~ää=çêÖ~åáëãëK=qç=

ÑáÖÜí= áåÑÉÅíáçåI= Üçëíë= Ü~îÉ= ÉîçäîÉÇ= éçïÉêÑìä= áããìåÉ= ëóëíÉãë= íÜ~í= ÇÉíÉÅí= ~åÇ=

åÉìíê~äáëÉ=é~íÜçÖÉåë=ÉåíÉêáåÖ=íÜÉáê=ÄçÇáÉëK=pçÅá~ä=çêÖ~åáëãë= äáâÉ=~åíëI=ÄÉÉë=~åÇ=

íÉêãáíÉë= Ü~îÉ= ÑìêíÜÉê= ÉîçäîÉÇ= Éä~Äçê~íÉ= PÅçääÉÅíáîÉ= ÇáëÉ~ëÉ= ÇÉÑÉåÅÉëÒ= íç= ÑáÖÜí=

é~íÜçÖÉåë=ÉåíÉêáåÖ=íÜÉáê=ëçÅáÉíáÉëK==

`çääÉÅíáîÉ=ÇáëÉ~ëÉ=ÇÉÑÉåÅÉë=ÇÉéÉåÇ=çå=íÜÉ= àçáåí=~Åíáçå=Äó=Öêçìé=ãÉãÄÉêë= íç=

~îçáÇI=Åçåíêçä=çê=Éäáãáå~íÉ=ÇáëÉ~ëÉ=çìíÄêÉ~âëK=qÜáë=áë=êÉ~ÅÜÉÇ=íÜêçìÖÜ=íÜÉ=áåíÉêJ

éä~ó=çÑ=ÄÉÜ~îáçìê~äI=éÜóëáçäçÖáÅ~ä=~åÇ=çêÖ~åáë~íáçå~ä=~Ç~éí~íáçåëI=ëçãÉ=çÑ=ïÜáÅÜ=

~êÉ= éêçéÜóä~ÅíáÅ= ïÜáäÉ= çíÜÉêë= ~êÉ= ~Åíáî~íÉÇ= çå= ÇÉã~åÇK= cçê= ~åíáëÉéíáÅ= ÄÉÜ~îJ

áçìêë=íç=ïçêâ=ÉÑÑáÅáÉåíäóI=ê~éáÇ=ÇÉíÉÅíáçå=çÑ=é~íÜçÖÉåë=~åÇ=ÇáëÉ~ëÉÇ=áåÇáîáÇì~äë=

áë= êÉèìáêÉÇI= ÑçääçïÉÇ= Äó= ~ééêçéêá~íÉ= ~ÅíáçåK= jó= êÉÅÉåí= ïçêâ= Ü~ë= êÉîÉ~äÉÇ= íÜ~í=

~åí= ïçêâÉêë= ~êÉ= ÉñíêÉãÉäó= ÉÑÑáÅáÉåí= ~í= ÇÉíÉÅíáåÖ= é~íÜçÖÉåáÅ= ÑìåÖ~ä= ëéçêÉë= ~åÇ=

êÉ~Åí= ÅçääÉÅíáîÉäó= ~åÇ= ìå~ãÄáÖìçìëäó= Äó= íÜÉ= EëÉäÑJFÉñÅäìëáçå= çÑ= é~íÜçÖÉåJ

ÉñéçëÉÇ= ïçêâÉêë= ~åÇLçê= êÉãçî~ä= çÑ= Åçåí~ãáå~íÉÇ= ÄêççÇK= fåíÉêÉëíáåÖäóI= íÜÉëÉ=

ÄÉÜ~îáçìê~ä=êÉëéçåëÉë=çÅÅìê=áããÉÇá~íÉäó=~ÑíÉê=ÉñéçëìêÉ=íç=ÑìåÖ~ä=ëéçêÉëI=íÜ~í=áëI=

ÄÉÑçêÉ=~å=áåÑÉÅíáçå=Ü~ë=Éëí~ÄäáëÜÉÇ=áíëÉäÑK=qÜÉ=çÄàÉÅíáîÉ=çÑ=ãó=ÅìêêÉåí=ïçêâ=áë=íç=

ìåê~îÉä= íÜÉ= ãÉÅÜ~åáëãë=ÄÉÜáåÇ= íÜáë= ~ã~òáåÖ=êÉÅçÖåáíáçå= Å~é~Åáíó= ~åÇ= íç=Ö~áå=

~å=ìåÇÉêëí~åÇáåÖ=çÑ=Üçï=áí=Ü~ë=ÉîçäîÉÇK=

jó= ëí~ó= ~í= íÜÉ= táëëÉåëÅÜ~ÑíëâçääÉÖ= ïáää= éêçîáÇÉ= î~äì~ÄäÉ= íáãÉ= ~ï~ó= Ñêçã=

éê~ÅíáÅ~ä=ä~Ä=ïçêâI=~ääçïáåÖ=ãÉ=íç=Ñìääó=ÑçÅìë=çå=ïêáíáåÖ=~=é~éÉê=Ä~ëÉÇ=çå=ïÜ~í=

f=Ü~îÉ=ÇçåÉ=ëç=Ñ~êK=jçêÉçîÉêI=f=äççâ=Ñçêï~êÇ=íç=ÇáëÅìëëáåÖ=ãó=ïçêâ=áå=~=Äêç~ÇÉê=

ÅçåíÉñíI= ~ë= f= ÄÉäáÉîÉ= íÜ~í= íÜÉ= ~Äáäáíó= íç= ÇÉíÉÅí= åçåJëÉäÑJÉäÉãÉåíë= áë= çåÉ= çÑ= íÜÉ=
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ÑìåÇ~ãÉåí~ä= éêáåÅáéäÉë= çÑ= ÅçãéäÉñ= äáÑÉI= ~åÇ= êÉëÉ~êÅÜ= áåÅêÉ~ëáåÖäó= ëÜçïë= íÜ~í=

ëáãáä~ê=éêáåÅáéäÉë=~ééäó=~Åêçëë=íÜÉ=Éìâ~êóçíÉ=ãìäíáÅÉääìä~ê=~åÇ=ÉìëçÅá~ä=Ççã~áåëK=

oÉÅçããÉåÇÉÇ=oÉ~ÇáåÖ=

rÖÉäîáÖ=iK=sK=~åÇ=pK=`êÉãÉê=EOMNOFK=PbÑÑÉÅíë=çÑ=ëçÅá~ä=áããìåáíó=~åÇ=ìåáÅçäçåáJ

~äáíó= çå= ÜçëíJé~ê~ëáíÉ= áåíÉê~Åíáçåë= áå= áåî~ëáîÉ= áåëÉÅí= ëçÅáÉíáÉëKÒ= cìåÅíáçå~ä=

bÅçäçÖó=OSW=NPMM−NPNOK=ÇçáW=NMKNNNNLNPSRJOQPRKNOMNP=

rÖÉäîáÖ=iK=sKI=^K=^åÇÉêëÉåI= gK=gK=_ççãëã~I=~åÇ=aK=oK=k~ëÜ= EOMNOFK= PaáëéÉêë~ä=

~åÇ= ÖÉåÉ= Ñäçï= áå= íÜÉ= ê~êÉI= é~ê~ëáíáÅ= i~êÖÉ= _äìÉ= ÄìííÉêÑäó=j~ÅìäáåÉ~= ~êáçåKÒ=

jçäÉÅìä~ê=bÅçäçÖó=ONI=NPW=POOQ−POPSK=ÇçáW=NMKNNNNLàKNPSRJOVQuKOMNOKMRRVOKñ=

rÖÉäîáÖ= iK=sK= ~åÇ= pK= `êÉãÉê= EOMMTFK= PpçÅá~ä= éêçéÜóä~ñáëW= Öêçìé= áåíÉê~Åíáçå=

éêçãçíÉë=ÅçääÉÅíáîÉ=áããìåáíó=áå=~åí=ÅçäçåáÉëKÒ=`ìêêÉåí=_áçäçÖó=NTW=NVST−NVTNK=

ÇçáW=NMKNMNSLàKÅìÄKOMMTKNMKMOV=

 =
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g l k ^ q e ^ k = t e f q b = =
brof^p=cÉääçï=EëÉÉ=éK=NOMF=

mÜKaKI=^ëëçÅá~íÉ=mêçÑÉëëçê=áå=bìêçéÉ~å=mçäáíáÅë=

içåÇçå=pÅÜççä=çÑ=bÅçåçãáÅë=~åÇ=mçäáíáÅ~ä=pÅáÉåÅÉ=
=

_çêå=áå=NVTU=áå=içåÇçå=

píìÇáÉÇ=jçÇÉêå=eáëíçêó=~í=íÜÉ=råáîÉêëáíó=çÑ=lñÑçêÇI=fåíÉêå~íáçå~ä=oÉä~íáçåë=~í=

íÜÉ=råáîÉêëáíó=çÑ=`~ãÄêáÇÖÉ=~åÇ=pçÅá~ä=~åÇ=mçäáíáÅ~ä=pÅáÉåÅÉë=~í=íÜÉ=bìêçéÉ~å=

råáîÉêëáíó=fåëíáíìíÉI=cäçêÉåÅÉ=

=

a b j l ` o ^ ` v Û p = o e v q e j W = l k = q e b = q b j m l o ^ i =

m o b ` l k a f q f l k p = l c = i b d f q f j ^ q b = l m m l p f q f l k =

mÉêáçÇáÅáíó= áë= ÅÉåíê~ä= íç= íÜÉ= ïÉääJÑìåÅíáçåáåÖ= ãçÇÉêå= ÇÉãçÅê~ÅóK= bäÉÅíçê~ä=

ÅóÅäÉë=ÉñéêÉëë=íÜÉ=Å~é~Åáíó=çÑ=ÅáíáòÉåë=íç=Å~ëí=àìÇÖÉãÉåí=~í=êÉÖìä~ê=áåíÉêî~äë=~åÇ=

êÉîáëÉ=íÜÉáê=éçäáíáÅ~ä=éêáçêáíáÉëK=m~êäá~ãÉåí~êó=íáãÉí~ÄäÉë=Éå~ÄäÉ=çêÇÉêÉÇ=ÇÉÄ~íÉë=

~åÇ= íÜÉ= êÉÅìêêÉåí= áåíÉêêçÖ~íáçå= çÑ= ãáåáëíÉêëK= lÑíÉå= íÜÉ= éìäëÉ= çÑ= íÜÉëÉ= ÉîÉåíë=

ÉñíÉåÇë=çîÉê=ãçåíÜë=çê=óÉ~êëI=~ë=íÜçìÖÜ=ãÉ~åáåÖÑìä=ÇÉäáÄÉê~íáçå=êÉèìáêÉë=ÄçíÜ=

êÉÖìä~êáíó=~åÇ=~å=ìåÜìêêáÉÇ=é~ÅÉK=

vÉí= ïÜáäÉ= ãçÇÉêå= ÇÉãçÅê~Åó= Ü~ë= ÄÉÉå= ÅäçëÉäó= íáÉÇ= íç= ~= ÅÉêí~áå= íÉãéçê~äáíóI=

íÜÉ=äáåâ=Ü~ë=ëÉäÇçã=ÄÉÉå=~å~äóëÉÇ=áå=ÇÉãçÅê~íáÅ=íÜÉçêóK=jó=éêçàÉÅí=ÇÉîÉäçéë=~=

ëóëíÉã~íáÅ= ~ééêÉÅá~íáçå= çÑ= íÜÉ= êçäÉ= çÑ= áåëíáíìíáçå~ä= íáãÉ= ëíêìÅíìêÉë= áå= ã~âáåÖ=

êÉéêÉëÉåí~íáîÉ=ÇÉãçÅê~Åó=éçëëáÄäÉK=f=äççâ=~í=Üçï=éÉêáçÇáÅáíó=Ü~ë=ÑìåÅíáçåÉÇ=~ë=~=

Ñ~Åáäáí~íçê= çÑ= çêÖ~åáëÉÇ= ~åÇ= äÉÖáíáã~íÉ= ÇáëëÉåíI= ÅçåíêáÄìíáåÖ= íÜÉêÉÄó= íç= ãçÇÉêå=

ÇÉãçÅê~ÅóÛë=ÅÜ~ê~ÅíÉêáëíáÅ=Çóå~ãáÅ=çÑ=ÖçîÉêåãÉåíLçééçëáíáçåK=

tÜó= ëíìÇó= ÇÉãçÅê~ÅóÛë= íáãÉ= ëíêìÅíìêÉë= åçï\= _ÉÅ~ìëÉ= ~êÖì~Ääó= íÜÉó= ~êÉ=

ìåÇÉê= íÜêÉ~íW= çåÉ= ëÉÉë= íÉåÇÉåÅáÉë= íçï~êÇë= ~=ÇÉëíêìÅíìêáåÖ= çÑ= íÜÉ= íÉãéçê~äáíó= çÑ=

ãçÇÉêå=éçäáíáÅëK=qÜáë=ÑáåÇë=ÉñéêÉëëáçå=áå=íÜÉ=êáëÉ=çÑ=áêêÉÖìä~ê=Ñçêãë=çÑ=ÇÉÅáëáçåJ

ã~âáåÖ=áå=ïÜáÅÜ=ÉñÉÅìíáîÉë=~êÉ=ïÉ~âäó=Åçåëíê~áåÉÇI=äÉ~ÇáåÖ=íç=íÜÉ=ã~êÖáå~äáë~J

íáçå= çÑ= íÜÉ= áåëíáíìíáçå~ä= êÜóíÜãë= çÑ= ÇÉÄ~íÉ= ~åÇ= ëÅêìíáåóK= qÜçìÖÜ= ~êÖì~Ääó= ~=

ÖäçÄ~ä=íêÉåÇI=åçíÜáåÖ=Çáëéä~óë=íÜÉ=íÉåÇÉåÅáÉë=íçï~êÇë=ÉñÉÅìíáîÉ=ÇáëÅêÉíáçå=ãçêÉ=

ÅäÉ~êäó= íÜ~å= ÅçåíÉãéçê~êó= êÉëéçåëÉë= íç= íÜÉ= bìêç= ÅêáëáëK= aáëÅêÉíáçå~êó= éçäáíáÅë=
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~êÖì~Ääó= íÉåÇë= íçï~êÇë=~=éçäáíáÅë=ïáíÜçìí= êÜóíÜãW=ïÉ~âäó=ÄçìåÇ=Äó=êìäÉë=~åÇ=

åçêãëI= áí= íóéáÅ~ääó= ÑÉ~íìêÉë= ëå~é= ÇÉÅáëáçåëI= ~êÄáíê~êó= ìäíáã~íìãëI= áåÇÉÑáåáíÉ=

ã~åÇ~íÉë=~åÇ=éçäáÅó=êÉÖáãÉë=çÑ=ìåâåçïå=Çìê~íáçåK==

qÜÉ= Ñçêï~êÇJäççâáåÖ= í~ëâ= áë= íÜÉêÉÑçêÉ= íç= áã~ÖáåÉ= ï~óë= çÑ= ã~áåí~áåáåÖ=

ÇÉãçÅê~ÅóÛë=ÅçêÉ= íÉãéçê~ä=éêÉêÉèìáëáíÉë=ïÜáäÉ=~Ç~éíáåÖ=íç=ÅÜ~åÖÉÇ=ÅçåÇáíáçåëK=

få=ãó=éêçàÉÅí=f=ëÜ~ää=ÄÉ=äççâáåÖ=~í=íïç=äáåÉë=çÑ=êÉëéçåëÉW=ãçîÉë=íç=ëíêÉåÖíÜÉå=íÜÉ=

Ñ~ãáäá~ê= íáãÉ=ëíêìÅíìêÉë=çÑ=é~êäá~ãÉåí~êó=éçäáíáÅëI=~åÇ=ÉÑÑçêíë= íç= áã~ÖáåÉ=Ñçêãë=

çÑ=ÇÉãçÅê~Åó=äÉëë=êÉäá~åí=çå=íÜÉ=êÜóíÜãë=íÜ~í=ÇáëÅêÉíáçå=ëìÄîÉêíëK=

oÉÅçããÉåÇÉÇ=oÉ~ÇáåÖ=

tÜáíÉI= gçå~íÜ~åK= PqÜáåâáåÖ= dÉåÉê~íáçåëKÒ= _êáíáëÜ= gçìêå~ä= çÑ= pçÅáçäçÖó= SQI= O=

EOMNPFW=ONS−OQTK=

= EïáíÜ= iÉ~= véáFK= Plå= m~êíáë~å= mçäáíáÅ~ä= gìëíáÑáÅ~íáçåKÒ= ^ãÉêáÅ~å= mçäáíáÅ~ä=

pÅáÉåÅÉ=oÉîáÉï=NMRI=O=EOMNNFW=PUN−PVSK=

K=PbìêçéÉ=áå=íÜÉ=mçäáíáÅ~ä=fã~Öáå~íáçåKÒ=gçìêå~ä=çÑ=`çããçå=j~êâÉí=píìÇáÉë=QUI=

Q=EOMNMFW=NMNR−NMPUK=

 =
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i b ^ = v m f = =
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içåÇçå=pÅÜççä=çÑ=bÅçåçãáÅë=~åÇ=mçäáíáÅ~ä=pÅáÉåÅÉ=
=

_çêå=áå=NVTV=áå=qáê~å~I=^äÄ~åá~=

píìÇáÉÇ=mçäáíáÅ~ä=qÜÉçêó=~í=íÜÉ=bìêçéÉ~å=råáîÉêëáíó=fåëíáíìíÉI=cäçêÉåÅÉ==
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=
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tÜ~í=áë=~=éçäáíáÅ~ä=é~êíóI=~åÇ=ïÜ~í=Åçìåíë=~ë=é~êíáë~åëÜáé\=pìÅÜ=èìÉëíáçåë=Ü~îÉ=

Ñçê= ëçãÉ= íáãÉ= ÄÉÉå= íÜÉ= Ççã~áå= çÑ= éçäáíáÅ~ä= ëÅáÉåÅÉI= ïÜÉêÉ= çåÉ= íÉåÇë= íç= ÑáåÇ= ~=

Ñçêã~äáëíáÅ=ÉãéÜ~ëáë=çå=çêÖ~åáë~íáçå~ä=ëíêìÅíìêÉ=~åÇ=íÜÉ=éçïÉêJëÉÉâáåÖ=ÄÉÜ~îJ

áçìê=çÑ=ÉäáíÉëI=é~áêÉÇ=ïáíÜ=~=åçíáçå=çÑ=ÅáíáòÉå=é~êíáë~åëÜáé=~ë=ëí~ÄäÉ=ëìééçêí=Ñçê=~=

é~êíóK= qÜÉ= áåíÉåÇÉÇ= éêçàÉÅí= ëÉÉâë= íç= ÇÉîÉäçé= ~= ãçêÉ= åçêã~íáîÉ= ÅçåÅÉéíáçå= çÑ=

é~êíáë~åëÜáé=íÜ~í=ëÉíë=áí=áå=íÜÉ=ÅçåíÉñí=çÑ=ÇÉãçÅê~íáÅ=íÜÉçêóK=fí=í~âÉë=~=ëíÉé=Ä~Åâ=

Ñêçã= íÜÉ= ÉãéáêáÅ~ä= ëíìÇó= çÑ= é~êíáÉë= íç= êÉÑäÉÅí= çå= íÜÉ= áÇÉ~ë= çÑ= é~êíáë~åëÜáé= íÜ~í=

ìåÇÉêäáÉ=íÜÉãK=tÜáäÉ=ÅçåíÉãéçê~êó=éçäáíáÅ~ä=éÜáäçëçéÜó=Ü~ë=íÉåÇÉÇ=íç=ë~ó=äáííäÉ=

~Äçìí=é~êíáë~åëÜáéI=ïáíÜ=~ííÉåíáçå=íìêåÉÇ=áåëíÉ~Ç=íç=Ñáêëí=éêáåÅáéäÉë=çÑ=àìëíáÅÉ=çê=

íç=ãçÇÉë= çÑ= ÅáíáòÉåëÜáé=ÇáÑÑÉêÉåí= Ñêçã=é~êíáë~åëÜáé= EÅÑK= íÜÉçêáÉë=çÑ=ÇÉäáÄÉê~íáîÉ=

ÇÉãçÅê~ÅóFI= íÜÉêÉ= áë= ~= î~äì~ÄäÉ= çäÇÉê= äÉÖ~Åó= íç= Çê~ï= çåK= få= ãçÇÉêå= éçäáíáÅ~ä=

íÜçìÖÜíI=~=ÅÉåíê~ä=íçéáÅ=ï~ë=ïÜ~íI=áÑ=~åóíÜáåÖI=ã~ÇÉ=é~êíáë~åëÜáé=ÅçåëáëíÉåí=ïáíÜ=

ÅáîáÅ=~åÇ= ÇÉãçÅê~íáÅ= áÇÉ~äëI=çê=ÉîÉå= ~= åÉÅÉëë~êó=ÅçåÇáíáçå= Ñçê= íÜÉáê= êÉ~äáë~íáçåK=

qÜÉ=éêçéçëÉÇ=éêçàÉÅí=ÄÉÖáåë=Äó=áÇÉåíáÑóáåÖ=ïÜ~í=Ü~ë=ÄÉÉå=äçëí=áå=íÜÉ=ëÜáÑí=Ñêçã=

íÜÉëÉ=É~êäáÉê= ÅçåÅÉéíáçåë= íç= íÜÉ=ÅçåíÉãéçê~êó=ëíìÇó=çÑ=é~êíáÉë=~åÇ=Äó=~ëëÉëëáåÖ=

ïÜ~í=Ñêçã=íÜÉëÉ=É~êäáÉê=~ÅÅçìåíë=áë=ïçêíÜ=êÉíêáÉîáåÖ=Ñçê=~=êÉåÉïÉÇ=ÅçåÅÉéíáçå=çÑ=

é~êíáë~åëÜáé=êÉäÉî~åí=íç=íÜÉ=ÅçåíÉãéçê~êó=ïçêäÇK=

qÜÉ=ÅçêÉ= áÇÉ~= áë= íÜ~í=é~êíáë~åëÜáé= áë=~å=~ëëçÅá~íáîÉ=éê~ÅíáÅÉ= íÜ~í=ëìëí~áåë=~åÇ=

ÉåÜ~åÅÉë=éçäáíáÅ~ä=ÅçããáíãÉåíX=íÜÉ=éêçàÉÅí=ëÉÉâë=íç=ÉñéäçêÉ=áíë=ÇÉÑáåáåÖ=ÑÉ~íìêÉëI=

áíë= î~äìÉI= íÜÉ= âáåÇë= çÑ= çÄäáÖ~íáçåë= áí= Éåí~áäë= ~åÇ= áíë= ÅçåíêáÄìíáçå= íç= ÇÉãçÅê~íáÅ=

íÜÉçêó=~åÇ=éê~ÅíáÅÉ=ÄçíÜ= áå=åçêã~ä=~åÇ=áå=êÉîçäìíáçå~êó=ÅáêÅìãëí~åÅÉëK=fí=íêáÉë=
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íç= ëÜçï= Üçï= é~êíáë~åëÜáéI= íÜìë= ìåÇÉêëíççÇI= ÇáÑÑÉêë= Ñêçã= ~äíÉêå~íáîÉ= Ñçêãë= çÑ=

éçäáíáÅ~ä= ÉåÖ~ÖÉãÉåíI= ëìÅÜ= ~ë= áåíÉêÉëí= Öêçìéë= ~åÇ= ÉäáíÉJÄ~ëÉÇ= ÇÉÅáëáçåJã~âáåÖI=

~åÇ=íÜÉ=ÉñíÉåí=íç=ïÜáÅÜ=é~êíáë~åëÜáé=Å~å=ÄÉ=êÉÅçåÅáäÉÇ=ïáíÜ=áÇÉ~äë=çÑ=ÇÉäáÄÉê~íáîÉ=

ÇÉãçÅê~Åó=~åÇ=ÅáîáÅ=é~êíáÅáé~íáçåK=fí= ëÉÉâë=íç=ëÜçï=Üçï=~=êáÅÜÉê=ÅçåÅÉéíáçå=çÑ=

é~êíáë~åëÜáé=éêçîáÇÉë=~=ëçìåÇÉê=Ä~ëáë=çå=ïÜáÅÜ=íç=~ëëÉëë=áíë=éä~ÅÉ=áå=ÇÉãçÅê~íáÅ=

íÜÉçêó=~åÇ=íç=êÉîáëÉ=çê=ÅêáíáÅáëÉ=ÉñáëíáåÖ=é~êíó=éê~ÅíáÅÉëK=

oÉÅçããÉåÇÉÇ=oÉ~ÇáåÖ=

véáI= iÉ~K= Plå= oÉîçäìíáçå= áå= h~åí= ~åÇ= j~êñKÒ= mçäáíáÅ~ä= qÜÉçêó= QOI= P= EOMNQFW=

OSO−OUTK=

K=PtÜ~íÛë=têçåÖ=ïáíÜ=`çäçåá~äáëãKÒ=mÜáäçëçéÜó=~åÇ=mìÄäáÅ=^ÑÑ~áêë=QNI=O=EOMNPFW=

NRU−NVNK=

K=däçÄ~ä=gìëíáÅÉ=~åÇ=^î~åíJd~êÇÉ=mçäáíáÅ~ä=^ÖÉåÅóK=lñÑçêÇW=lñÑçêÇ=råáîÉêëáíó=

mêÉëëI=OMNOK=

=

 =



 NNQ=

v l k d i b = w e ^ k d = =
mÜKaKI=mêçÑÉëëçê=çÑ=i~ï=

mÉâáåÖ=råáîÉêëáíó=
=

_çêå=áå=NVUN=áå=tÉåòÜçìI=`Üáå~=

píìÇáÉÇ=mçäáíáÅ~ä=pÅáÉåÅÉ=~í=íÜÉ=råáîÉêëáíó=çÑ=`~äáÑçêåá~I=içë=^åÖÉäÉë=

=

` l k p q f q r q f l k ^ i = e f p q l o v = l c = ` e f k ^ W = c o l j = q e b =

i ^ q b = n f k d = b o ^ = q l = q e b = m o b p b k q =

få= íÜÉ= ÅçìêëÉ= çÑ= íáãÉ= Ñêçã= íÜÉ= ä~íÉ= náåÖ= Éê~= íç= íÜÉ= éêÉëÉåíI= `Üáå~= Ü~ë= ÄÉÉå= ~=

íÉëíáåÖ= ÖêçìåÇ= Ñçê= ~= ëìÅÅÉëëáçå= çÑ= ÇáÑÑÉêÉåí= éçäáíáÅ~ä= êÉÖáãÉëW= Åçåëíáíìíáçå~ä=

ãçå~êÅÜó=EáåÅäìÇáåÖ=íÜÉ=mêìëëá~åJdÉêã~åJg~é~åÉëÉ=íóéÉ=~åÇ=íÜÉ=_êáíáëÜ=íóéÉFI=

éêÉëáÇÉåíá~äáëãI=é~êäá~ãÉåí~äáëãI=ãáäáí~êó=ÖçîÉêåãÉåíI=Åáîáä=ÖçîÉêåãÉåí=ìåÇÉê=

~= ÜÉÖÉãçåáÅ= é~êíóÛë= íìíÉä~ÖÉI= íÜÉ= pçîáÉí= ëóëíÉãI= íÜÉ= íÜêÉÉJíÜáêÇë= ëóëíÉãI= íÜÉ=

ëóëíÉã=çÑ=éÉçéäÉÛë=ÅçåÖêÉëë=ìåÇÉê=éÉçéäÉÛë=ÇÉãçÅê~íáÅ=ÇáÅí~íçêëÜáéI=ÉíÅK=cáå~ääóI=

`Üáå~Ûë=Åçåëíáíìíáçå=Ü~ë=ÉîçäîÉÇ=áåíç=~=ìåáèìÉ=ëÜ~éÉI=ëí~ÄäÉ=áå=áíë=~ééÉ~ê~åÅÉ=Äìí=

Ñìää=çÑ=áåíÉêå~ä=íÉåëáçåëK==

qÜáë= éêçàÉÅí= ~áãë= ~í= ÅçåíêáÄìíáåÖ= ~= åÉï= Üáëíçêó= çÑ= `Üáå~Ûë= Åçåëíáíìíáçå~ä=

ÅÜ~åÖÉë=ëáåÅÉ= íÜÉ= ä~íÉ=náåÖ=Éê~K=qç=ìåÇÉêëí~åÇ=íÜáë=éêçÅÉëëI= f=~ííÉãéí=íç=ÅçãJ

ÄáåÉ=Åçåëíáíìíáçå~ä=ÜÉêãÉåÉìíáÅë=ïáíÜ=éçäáíáÅ~ä=ëçÅáçäçÖóI=ëÉÉâáåÖ=íç=êÉëíçêÉ=íÜÉ=

Åä~ëëáÅ~ä= ìåÇÉêëí~åÇáåÖ= çÑ= ~= Åçåëíáíìíáçå= ~ë= íÜÉ= ëíêìÅíìêÉ= çÑ= ~= ÅçããçåïÉ~äíÜI=

~åÇ=íç=ÉãéÜ~ëáòÉ=íÜ~í=íÜÉ=PÅçåëíáíìíáåÖ=éêçÅÉëëÒ=áë=~å=áãéçêí~åí=é~êí=çÑ=ÅçåëíáJ

íìíáçå~ä=êÉëÉ~êÅÜK=qÜáë=éêçàÉÅí= í~âÉë=~=ÜáÖÜäó=Åçãé~ê~íáîÉ=~ééêç~ÅÜI=~í= äÉ~ëí= íç=

íÜÉ=ÑçääçïáåÖ=Ñçìê=~ëéÉÅíëW==

NK=qÜÉ=ÇÉÅ~ÇÉåÅÉ=çÑ=íÜÉ=çäÇ=bãéáêÉ=~åÇ=íÜÉ=íê~åëáíáçå=íç=~=êÉéìÄäáÅ~å=êÉÖáãÉ=

OK=qÜÉ=Ñ~áäìêÉ=çÑ=íÜÉ=é~êäá~ãÉåí~êó=ëóëíÉã=

PK= qÜÉ= íê~åëáíáçå= Ñêçã= ~= ÅçãéÉíáíáîÉJÉäÉÅíçê~ä= é~êíó= ëóëíÉã= íç= ~= ÜÉÖÉãçåáÅ=

é~êíó=ëóëíÉã=

QK=qÜÉ=ÉîçäîÉãÉåí=çÑ=å~íáçå~äJêÉÖáçå~ä=~ìíçåçãó=ìåÇÉê=íÜÉ=ìåáí~êó=ëóëíÉãK=

cêçã= ~= éê~ÅíáÅ~ä= éÉêëéÉÅíáîÉI= íÜáë= áåíÉääÉÅíì~ä= ~ííÉãéí= áë= ~= åÉÅÉëë~êó= ëíÉé= áå=

ÉñéäçêáåÖ= íÜÉ= ÜáëíçêáÅ~ä= ÑçìåÇ~íáçåëI= ÑìåÇ~ãÉåí~ä= ÅÜ~ê~ÅíÉêáëíáÅëI= ~åÇ= éçëëáÄäÉ=
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ÑìíìêÉ= ÇÉîÉäçéãÉåí= çÑ= íÜÉ= ÅçåíÉãéçê~êó= `ÜáåÉëÉ= Åçåëíáíìíáçå~ä= çêÇÉêI= ïÜçëÉ=

Ä~ëáÅ=Ñê~ãÉïçêâ=ï~ë=ëÉí=Äó=íÜÉ=Åçåëíáíìíáçå=çÑ=NVUOI=Äìí=ëÜçìäÇ=ÄÉ=íê~ÅÉÇ=Ä~Åâ=

íç=íÜÉ=ïÜçäÉ=ÉñéÉêáÉåÅÉ=çÑ=íÜÉ=OMíÜJÅÉåíìêó=`ÜáåÉëÉ=êÉîçäìíáçåK=

oÉÅçããÉåÇÉÇ=oÉ~ÇáåÖ=

wÜ~åÖI= vçåÖäÉK= PqÜÉ= oÉã~âáåÖ= çÑ= ^å= läÇ= `çìåíêóW= NVNN−NVNTKÒ= gçìêå~ä= çÑ=

jçÇÉêå=`ÜáåÉëÉ=eáëíçêó=SI=O=EOMNOFW=OTV−OUM=EpéÉÅá~ä=fëëìÉW=^êíáÅìä~íáåÖ=PáëãÒë=

áå=ãçÇÉêå=`Üáå~FK=

K=Pkç=cçêÄáÇÇÉå=wçåÉ=áå=oÉ~ÇáåÖ\Ò=kÉï=iÉÑí=oÉîáÉï=QV=Eg~åì~êó−cÉÄêì~êó=

OMMUFW=RÓOSK=

K= PqÜÉ= cìíìêÉ= çÑ= íÜÉ= m~ëíW= lå= t~åÖ= eìáÛë= oáëÉ= çÑ= jçÇÉêå= `ÜáåÉëÉ=

qÜçìÖÜíKÒ=kÉï=iÉÑí=oÉîáÉï=SO=Ej~êÅÜ−^éêáä=OMNMFW=QTÓUPK=

==



 NNS=

b f k c § e o r k d = f k = a f b = p ` e t b o m r k h q d o r m m b k L =
f k q o l a r ` q f l k = q l = q e b = c l ` r p = d o l r m p =

=

pÅÜïÉêéìåâíÖêìééÉ=dÉåêÉÖìä~íáçå=ìåÇ=lêÖ~åáëãÉåîáÉäÑ~äí=

aáÉëÉ=ÄáçäçÖáëÅÜÉ=pÅÜïÉêéìåâíÖêìééÉ=âçåòÉåíêáÉêí=ëáÅÜ=~ìÑ=ÇáÉ=cê~ÖÉI=ïáÉ=ÇáÉ=

Öêç≈É= sáÉäÑ~äí= ÇÉë= iÉÄÉåë= áã= sÉêä~ìÑ= ÇÉê= bîçäìíáçåëÖÉëÅÜáÅÜíÉ= Éåíëí~åÇÉå= áëíK=

aáÉ=àΩåÖëíÉå=båíïáÅâäìåÖÉå=~ìÑ=îÉêëÅÜáÉÇÉåÉå=dÉÄáÉíÉå=ÇÉê=ãçÇÉêåÉå=_áçäçJ

ÖáÉ=ÇÉìíÉå=~ìÑ=åÉìÉ=^åë®íòÉ=ìåÇ=aÉåâïÉáëÉå=òìê=i∏ëìåÖ=ÇáÉëÉê=~äíÄÉâ~ååíÉå=

mêçÄäÉãÉK= táê= ïçääÉå= ëÉÜê= îÉêëÅÜáÉÇÉåÉ= _áçäçÖÉå= ãáí= ~ìëÖÉïáÉëÉåÉã= c~ÅÜJ

ïáëëÉå=òìë~ããÉåÄêáåÖÉå=Ó=cçêëÅÜÉê=~ìë=Ö~åò=ìåíÉêëÅÜáÉÇäáÅÜÉå=_ÉêÉáÅÜÉåI=ÇáÉ=

ÑΩê= ÖÉï∏ÜåäáÅÜ= åáÅÜí= îáÉä= wÉáí= Ç~ãáí= îÉêÄêáåÖÉåI= áÜêÉ= ëéÉòáÉääÉå= páÅÜíïÉáëÉå=

ãáíÉáå~åÇÉê= òì= îÉêÖäÉáÅÜÉåK= wì= ìåëÉêÉê= dêìééÉ= ò®ÜäÉå= péÉòá~äáëíÉåI= ÇáÉ= ÇáÉ=

âä~ëëáëÅÜÉ= cçêëÅÜìåÖ= ~å= cçëëáäáÉå= ãáí= ãçÇÉêåÉê= jçäÉâìä~êÄáçäçÖáÉ= âçãÄáåáÉJ

êÉåI=jçäÉâìä~êÄáçäçÖÉåI=ÇáÉ=ëáÅÜ=ãáí=ÇÉê=cê~ÖÉ=ÄÉÑ~ëëÉåI=ïáÉ=ëáÅÜ=~ìë=ÉáåÉê=ÉáåJ

òÉäåÉå= wÉääÉ= Éáå= âçãéäÉñÉê= ~ÇìäíÉê= lêÖ~åáëãìë= ÉåíïáÅâÉäíI= ìåÇ= qÜÉçêÉíáâÉêI=

ÇáÉ= ëáÅÜ= ãáí= ÇÉê= sÉêâåΩéÑìåÖ= ÇÉê= ~ääÖÉãÉáåÉå= qÜÉçêáÉ= îçå= ÇÉê= å~íΩêäáÅÜÉå=

^ìëäÉëÉ=ìåÇ=ÇÉå=âçãéäÉñÉå=ãçäÉâìä~êÉå=ìåÇ=ÖÉåÉíáëÅÜÉå=aÉí~áäë=ÄÉëÅÜ®ÑíáÖÉåI=

ÇáÉ= ~ìë= ÇÉê= ãçÇÉêåÉå= ÄáçäçÖáëÅÜÉå= cçêëÅÜìåÖ= ÜÉêîçêÖÉÜÉåK= ^ìëÖÉÜÉåÇ= îçå=

ÇáÉëÉê=hçãÄáå~íáçå=~ìë=cçëëáäáÉåI=jçäÉâΩäÉå=ìåÇ=qÜÉçêáÉ=ïçääÉå=ïáê=ÇÉå=~âíìJ

ÉääÉå= wìëí~åÇ= ÇÉë= c~ÅÜÉë= ÄÉïÉêíÉå= ìåÇ= ÉêÑçäÖîÉêëéêÉÅÜÉåÇÉ= oáÅÜíìåÖÉå= ÑΩê=

åÉìÉ=cçêëÅÜìåÖÉå=ëçåÇáÉêÉåK=lÄïçÜä=òì=ëéÉòáÑáëÅÜÉå=qÜÉãÉå=áå=ÇÉå=îÉêÖ~åJ

ÖÉåÉå=g~ÜêÉå=Öêç≈É=cçêíëÅÜêáííÉ=ÖÉã~ÅÜí=ïçêÇÉå=ëáåÇI=ÄäáÉÄÉå=ÇáÉ=ìåÖÉÜÉìêÉå=

fåÑçêã~íáçåëãÉåÖÉå= ìåÇ= ëéÉòá~äáëáÉêíÉ= cçêëÅÜìåÖ= çÑí= ìåîÉêÄìåÇÉå= åÉÄÉåÉáJ

å~åÇÉê= ëíÉÜÉå=Ó=ÉåíëÅÜÉáÇÉåÇÉ=qÉáäÉ=ïìêÇÉå=åáÅÜí= áå=Ç~ë=Öêç≈É=mìòòäÉ=ÉáåÖÉJ

ÑΩÖíK= aáÉ= báåòÉäíÜÉãÉå= ìãÑ~ëëÉå= Éáå= ÄêÉáíÉ= m~äÉííÉW= îçå= ÇÉå= îÉêëÅÜáÉÇÉåÉå=

tÉáëÉåI=áå=ÇÉåÉå=k~ÜêìåÖ=îçå=_~âíÉêáÉå=ìåÇ=eÉÑÉå=áå=båÉêÖáÉ=ìãÖÉï~åÇÉäí=

ïáêÇI=Äáë=Üáå=òìê=cê~ÖÉI=ïáÉ=qáÉêÉ=~ìë=ÇÉã=t~ëëÉê=~å=i~åÇ=â~ãÉå=ìåÇ=Ç~ãáí=

åÉìÉ=`Ü~åÅÉå=~ìÑ=îáÉäÑ®äíáÖÉ=iÉÄÉåëëíáäÉ=ÉêçÄÉêíÉåK=sÉêÄìåÇÉå=ëáåÇ=ÇáÉëÉ=ìåíÉêJ

ëÅÜáÉÇäáÅÜÉå= qÜÉãÉå= ΩÄÉê= ÇáÉ= ÖêìåÇäÉÖÉåÇÉå= ÖÉåÉíáëÅÜÉå= ìåÇ= ÄáçÅÜÉãáëÅÜÉå=

píÉìÉêìåÖëãÉÅÜ~åáëãÉåI=ÇáÉ=ÑΩê=ÇáÉ=oÉÖÉäìåÖ=ÇÉê=båÉêÖáÉîÉêïÉåÇìåÖ=ìåÇ=ÇÉê=

cçêãÉåíïáÅâäìåÖ=îçå=lêÖ~åáëãÉå=ëçêÖÉåK==

=
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aáÉ= jáíÖäáÉÇÉê= ìåëÉêÉê= pÅÜïÉêéìåâíÖêìééÉ= ëáåÇ= píÉîÉå= ^K= cê~åâI= ^åíçå=

`êçãÄ~ÅÜI=gçÜ~ååÉë=g®ÖÉêI=qÜçã~ë=mÑÉáÑÑÉê=ìåÇ=lêâìå=pçóÉêK==

píÉîÉå=^K=cê~åâ=

=

=

cçÅìë=dêçìé=dÉåÉ=oÉÖìä~íáçå=~åÇ=lêÖ~åáëã~ä=aáîÉêëáíó=

qÜáë= ÄáçäçÖó= Öêçìé= ïáää= ÑçÅìë= çå= Üçï= íÜÉ= ÖêÉ~í= î~êáÉíó= çÑ= äáÑÉ= ~êçëÉ= çîÉê= íÜÉ=

ÅçìêëÉ=çÑ=Éîçäìíáçå~êó=ÜáëíçêóK=oÉÅÉåí=ÇÉîÉäçéãÉåíë= áå=ÇáÑÑÉêÉåí=~êÉ~ë=çÑ=ãçÇJ

Éêå= ÄáçäçÖó= ëìÖÖÉëí= åÉï= ~ééêç~ÅÜÉë= ~åÇ= ï~óë= çÑ= íÜáåâáåÖ= ~Äçìí= íÜÉëÉ= íê~ÇáJ

íáçå~ä=éêçÄäÉãëK= tÉ= ïáää=ÄêáåÖ= íçÖÉíÜÉê=îÉêó=ÇáÑÑÉêÉåí= íóéÉë=çÑ=ÄáçäçÖáëíë=ïáíÜ=

ÇáëíáåÅí= ÉñéÉêíáëÉ= −= éÉçéäÉ= Ñêçã= ÇáÑÑÉêÉåí= ÑáÉäÇë= ïÜç= Çç= åçí= ìëì~ääó= ëéÉåÇ=

ÉñíÉåÇÉÇ= íáãÉ= íçÖÉíÜÉê= Åçãé~êáåÖ= íÜÉáê= ÇáÑÑÉêÉåí= éÉêëéÉÅíáîÉëK= lìê= Öêçìé=

áåÅäìÇÉë=ëéÉÅá~äáëíë=ïÜç=Ü~îÉ=ÅçãÄáåÉÇ=íÜÉ=Åä~ëëáÅ~ä=ëíìÇó=çÑ=Ñçëëáäë=ïáíÜ=ãçÇÉêå=

ãçäÉÅìä~ê=ÄáçäçÖóI=ÉñéÉêíë=áå=íÜÉ=ãçäÉÅìä~ê=ÄáçäçÖó=çÑ=Üçï=~å=çêÖ~åáëã=ÇÉîÉäJ

çéë=Ñêçã=~=ëáåÖäÉ=ÅÉää= áåíç=~=ÅçãéäÉñ=~ÇìäíI=~åÇ=íÜÉçêÉíáÅá~åë=ïÜç=ëéÉÅá~äáòÉ= áå=

ÅçååÉÅíáåÖ=íÜÉ=ÖÉåÉê~ä=íÜÉçêó=çÑ=å~íìê~ä=ëÉäÉÅíáçå=íç=íÜÉ=ÅçãéäÉñ=ãçäÉÅìä~ê=~åÇ=

ÖÉåÉíáÅ=ÇÉí~áäë=ÉãÉêÖáåÖ=Ñêçã=ãçÇÉêå=ÄáçäçÖáÅ~ä=ëíìÇáÉëK=cêçã=íÜáë=ÅçãÄáå~íáçå=

çÑ=ÑçëëáäëI=ãçäÉÅìäÉëI=~åÇ=íÜÉçêóI=ïÉ=ïáää=Éî~äì~íÉ=íÜÉ=ÅìêêÉåí=ëí~íÉ=çÑ=íÜÉ=ÇáëÅáJ

éäáåÉ=~åÇ=íÜÉ=ãçëí=éêçãáëáåÖ=ÇáêÉÅíáçåë=Ñçê=åÉï=ïçêâK=^äíÜçìÖÜ=ÖêÉ~í=éêçÖêÉëë=

Ü~ë=ÄÉÉå=ã~ÇÉ=áå=êÉÅÉåí=óÉ~êë=çå=ëéÉÅáÑáÅ=íçéáÅëI=íÜÉ=î~ëí=~ãçìåí=çÑ=áåÑçêã~íáçå=

~åÇ=ëéÉÅá~äáòÉÇ=ëíìÇó=Ü~ë=äÉÑí=ã~åó=âÉó=é~êíë=çÑ=íÜÉ=ä~êÖÉê=éìòòäÉ=ìåÅçååÉÅíÉÇ=

íç=É~ÅÜ=çíÜÉêK=m~êíáÅìä~ê=íçéáÅë=ê~åÖÉ=Ñêçã=íÜÉ=î~êáÉíó=çÑ=ï~óë=íÜ~í=Ä~ÅíÉêá~=~åÇ=

óÉ~ëí=íê~åëÑçêã=ÑççÇ=áåíç=ÉåÉêÖó=íç=íÜÉ=ï~óë=~åáã~äë=ãçîÉÇ=Ñêçã=ï~íÉê=íç=ä~åÇ=

íç= êÉ~ÅÜ= åÉï= çééçêíìåáíáÉë= Ñçê= ÇáîÉêëÉ= äáÑÉëíóäÉëK= qÜÉëÉ= ÇáÑÑÉêÉåí= íçéáÅë= ~êÉ=

ìåáíÉÇ=Äó=íÜÉ=ìåÇÉêäóáåÖ=ÖÉåÉíáÅ=~åÇ=ÄáçÅÜÉãáÅ~ä=ãÉÅÜ~åáëãë=íÜ~í=Åçåíêçä=Üçï=

çêÖ~åáëãë=êÉÖìä~íÉ=íÜÉáê=ìë~ÖÉ=çÑ=ÉåÉêÖó=~åÇ=íÜÉáê=ÇÉîÉäçéãÉåí=çÑ=ÑçêãK=

=

qÜÉ= ãÉãÄÉêë= çÑ= íÜÉ= cçÅìë= dêçìé= ~êÉ= píÉîÉå= ^K= cê~åâI= ^åíçå= `êçãÄ~ÅÜI=

gçÜ~ååÉë=g®ÖÉêI=qÜçã~ë=mÑÉáÑÑÉêI=~åÇ=lêâìå=pçóÉêK=

píÉîÉå=^K=cê~åâ=

 =



 NNU=

pÅÜïÉêéìåâíÖêìééÉ=qáÄÉíáëÅÜÉ=dÉåÉ~äçÖáÉå=

^ìÑ=dêìåÇä~ÖÉ=ÇÉê= ä~ìÑÉåÇÉå=^êÄÉáíÉå= áÜêÉê=jáíÖäáÉÇÉê=ÉêÑçêëÅÜí=ÇáÉ=pÅÜïÉêJ

éìåâíÖêìééÉ= ÇáÉ= ÜáëíçêáëÅÜÉå= hçåíÉñíÉ= îçå= ãáííÉä~äíÉêäáÅÜÉå= EîçêÄìÇÇÜáëíáJ

ëÅÜÉå= ìåÇ= ÄìÇÇÜáëíáëÅÜÉåF= pí®ííÉå= çÇÉê= jçåìãÉåíÉå= ~ìë= tÉëíJ= ìåÇ= wÉåíê~äJ

íáÄÉíK=báå=ÄÉëçåÇÉêÉë=^ìÖÉåãÉêâ=Öáäí=ÇÉå=dÉåÉ~äçÖáÉå=ÇáÉëÉê=lêíÉK=^ÄÖÉëÉÜÉå=

îçå=cê~ÖÉå=ÇÉê=âìäíìêÜáëíçêáëÅÜÉå=eÉêâìåÑí=ìåÇ=sÉêï~åÇíëÅÜ~Ñí=âçåòÉåíêáÉêí=

ëáÅÜ= ÇáÉ= råíÉêëìÅÜìåÖ= áã= ÉåÖÉêÉå= páååÉ= ~ìÑ= iáåáÉåÖÉëÅÜáÅÜíÉåI= ÇáÉ= ëáÅÜ= áã=

rãÑÉäÇ=ÇáÉëÉê=lêíÉ=Éí~ÄäáÉêí=Ü~ÄÉåK=kÉÄÉå=ÇÉå=îÉêï~åÇíëÅÜ~ÑíäáÅÜÉå=iáåáÉå=Ó=

äáåÉ~ÖÉë=Ehä~åëFI=ÇáÉ=~ìÑ=ÉáåÉ=ÑêΩÜÉ=páÉÇäìåÖëÖÉëÅÜáÅÜíÉ=ÇÉë=eçÅÜä~åÇÉë=òìêΩÅâJ

ÖÉÜÉå=Ó=áåâäìÇáÉêí=ÇáÉë=áã=ÄìÇÇÜáëíáëÅÜÉå=qáÄÉí=ìåíÉêëÅÜáÉÇäáÅÜÉ=hçåëíêìâíáçJ

åÉå=îçå=êÉäáÖá∏ëÉå=iáåáÉå=ÉáåëÅÜäáÉ≈äáÅÜ=ÇÉë=mÜ®åçãÉåë=ÇÉê=fåâ~êå~íáçåëÑçäÖÉK=

^ääÉë~ãí=ÄÉáåÜ~äíÉå=ëáÉ=^åÄáåÇìåÖÉå=~å=íê~åëòÉåÇÉåíÉ=o®ìãÉ=çÇÉê=tÉëÉåÜÉáJ

íÉåI=ìåÇ=ëáÉ=ëáåÇ=ÖÉï∏ÜåäáÅÜ=ΩÄÉêêÉÖáçå~äI=ãáí=çÑí=ïÉáí=îÉêòïÉáÖíÉå=ìåÇ=Éáå~åJ

ÇÉê=ΩÄÉêëÅÜåÉáÇÉåÇÉå=táêâìåÖëÑÉäÇÉêåK=^ã=_ÉáëéáÉä=ÄÉëíáããíÉê=ÜÉÖÉãçåá~äÉê=

wÉåíêÉå=ÇÉë=ãáííÉä~äíÉêäáÅÜÉå=tÉëíJ=ìåÇ=wÉåíê~äíáÄÉí=ïÉêÇÉå=iáåáÉåÖÉëÅÜáÅÜíÉå=

ÇçâìãÉåíáÉêí=ëçïáÉ=ÇáÉ=êÉÅÜíäáÅÜÉå=ìåÇ=éçäáíáëÅÜÉå=fãéäáâ~íáçåÉå=ÇÉê=îÉêëÅÜáÉJ

ÇÉåÉå=cçêãÉå=îçå=ÖÉåÉ~äçÖáëÅÜÉå=qê~ÇáíáçåÉå=Éê∏êíÉêíK=

=

wìê=pÅÜïÉêéìåâíÖêìééÉ=ÖÉÜ∏êÉå=dìåíê~ã=e~òçÇI=qëÉêáåÖ=dó~äéç=ìåÇ=mÉê=hK=

p›êÉåëÉå=EråáîÉêëáí®í=iÉáéòáÖI=~äë=d~ëíFK=

dìåíê~ã=e~òçÇ=

=

=

cçÅìë=dêçìé=qáÄÉí~å=dÉåÉ~äçÖáÉë=

lå=íÜÉ=Ä~ëáë=çÑ=áíë=ãÉãÄÉêëÛ=çåÖçáåÖ=ïçêâI=íÜÉ=cçÅìë=dêçìé=ïáää=áåîÉëíáÖ~íÉ=íÜÉ=

ÜáëíçêáÅ~ä= ÅçåíÉñí= çÑ= ãÉÇáÉî~ä= EéêÉJ_ìÇÇÜáëí= ~åÇ= _ìÇÇÜáëíF= ëáíÉë= ~åÇ= ãçåìJ

ãÉåíë=áå=tÉëí=~åÇ=`Éåíê~ä=qáÄÉíK=m~êíáÅìä~ê=~ííÉåíáçå=ïáää=ÄÉ=é~áÇ=íç=íÜÉ=ÖÉåÉJ

~äçÖáÉë= çÑ= íÜÉëÉ= éä~ÅÉëK= ^é~êí= Ñêçã= èìÉëíáçåë= çÑ= Åìäíìê~äJÜáëíçêáÅ~ä= ÇÉëÅÉåí= ~åÇ=

âáåëÜáéI=íÜÉ=ëíìÇó=ïáää=ÅçåÅÉåíê~íÉ=çå=íÜÉ=Üáëíçêó=çÑ= äáåÉëI= áå= íÜÉ=å~êêçï=ëÉåëÉI=

íÜ~í= Ü~îÉ= Éëí~ÄäáëÜÉÇ= íÜÉãëÉäîÉë= áå= íÜÉ= Éåîáêçåë= çÑ= íÜÉëÉ= éä~ÅÉëK= ^äçåÖ= ïáíÜ=

âáåëÜáé=äáåÉë=EäáåÉ~ÖÉë=çê=Åä~åë=íÜ~í=Öç=Ä~Åâ=íç=íÜÉ=É~êäó=Üáëíçêó=çÑ=ëÉííäÉãÉåí=çÑ=

íÜÉ=ÜáÖÜä~åÇëFI=áå=_ìÇÇÜáëí=qáÄÉí=íÜáë=áåÅäìÇÉë=î~êóáåÖ=ÅçåëíêìÅíáçåë=çÑ=êÉäáÖáçìë=



 NNV

äáåÉëI= áåÅäìÇáåÖ= íÜÉ= éÜÉåçãÉåçå= çÑ= áåÅ~êå~íáçå= ëìÅÅÉëëáçåK= qÜÉó= ~ää= áåîçäîÉ=

ÅçååÉÅíáçåë= íç= íê~åëÅÉåÇÉåí~ä= ëé~ÅÉë= çê= ÄÉáåÖëI= ~åÇ= ãçëí= ~êÉ= ëìéê~JêÉÖáçå~äI=

çÑíÉå=ïáíÜ=Äêç~Çäó=Äê~åÅÜÉÇ=~åÇ=çîÉêä~ééáåÖ=ÑáÉäÇë=çÑ=ÉÑÑÉÅíK=rëáåÖ=íÜÉ=Éñ~ãéäÉ=

çÑ=ëéÉÅáÑáÅ=ÜÉÖÉãçåáÅ=ÅÉåíÉêë=áå=ãÉÇáÉî~ä=tÉëí=~åÇ=`Éåíê~ä=qáÄÉíI=ïÉ=ïáää=ÇçÅJ

ìãÉåí=íÜÉ=ÜáëíçêáÉë=çÑ=äáåÉë=~åÇ=ÉñéäçêÉ=íÜÉ=äÉÖ~ä=~åÇ=éçäáíáÅ~ä=áãéäáÅ~íáçåë=çÑ=íÜÉ=

î~êáçìë=Ñçêãë=çÑ=ÖÉåÉ~äçÖáÅ~ä=íê~ÇáíáçåK=

=

qÜÉ= ãÉãÄÉêë= çÑ= íÜÉ= cçÅìë= dêçìé= ~êÉ= dìåíê~ã= e~òçÇI= qëÉêáåÖ= dó~äéçI= ~åÇ=

mÉê=hK=p›êÉåëÉå=EråáîÉêëáíó=çÑ=iÉáéòáÖI=~ë=~=ÖìÉëíFK=

dìåíê~ã=e~òçÇ=

=
 =



 NOM=

k ^ j b = c b i i l t p e f m p = O M N Q L N R =

=

brof^p=cÉääçïëÜáé=

^äë= jáíÖäáÉÇ= ÇÉë= kÉíòïÉêâÉë= Éìêçé®áëÅÜÉê= fåëíáíìíÉë= Ñçê= ^Çî~åÅÉÇ= píìÇó=

åáããí= Ç~ë= táëëÉåëÅÜ~ÑíëâçääÉÖ= ~ã= brof^pJcÉääçïëÜáéJmêçÖê~ãã= íÉáäK= fã=

o~ÜãÉå=ÇáÉëÉë=mêçÖê~ããë=ïÉêÇÉå=òïÉá=òÉÜåãçå~íáÖÉ=cÉääçïëÜáéë=ÇìêÅÜ=ÇáÉ=

bìêçé®áëÅÜÉ=råáçå=ÅçJÑáå~åòáÉêíK==

^ë=~=ãÉãÄÉê=çÑ= íÜÉ=kÉíïçêâ=çÑ=bìêçéÉ~å=fåëíáíìíÉë= Ñçê=^Çî~åÅÉÇ=píìÇóI= íÜÉ=

táëëÉåëÅÜ~ÑíëâçääÉÖ=é~êíáÅáé~íÉë=áå=íÜÉ=brof^p=cÉääçïëÜáé=mêçÖê~ããÉK=få=íÜÉ=

Ñê~ãÉïçêâ= çÑ= íÜáë= éêçÖê~ããÉI= íÜÉ= bìêçéÉ~å= råáçå= áë= ÅçJÑáå~åÅáåÖ= íïç= NMJ

ãçåíÜ=cÉääçïëÜáéëK=

=

=

gçÜå=j~óå~êÇ=pãáíÜ=mêáòÉ=cÉääçï=

a~ë=táëëÉåëÅÜ~ÑíëâçääÉÖ=Ü~í=ãáí=ÇÉê=bìêçéÉ~å=pçÅáÉíó=çÑ=bîçäìíáçå~êó=_áçäçÖó=

îÉêÉáåÄ~êíI=Ç~ëë=ÇáÉ=àìåÖÉå=mêÉáëíê®ÖÉê=ÇÉë=gçÜåJj~óå~êÇJpãáíÜJmêÉáëÉëI=ÇáÉ=áå=

ÉáåÉã=ÜçÅÜ=âçãéÉíáíáîÉå= sÉêÑ~ÜêÉå=~ìëÖÉï®Üäí=ïÉêÇÉåI=ÉáåÉå=ÇêÉáãçå~íáÖÉå=

cçêëÅÜìåÖë~ìÑÉåíÜ~äí=~ã=hçääÉÖ=îÉêÄêáåÖÉå=â∏ååÉåK=

qÜÉ=táëëÉåëÅÜ~ÑíëâçääÉÖ=Ü~ë=~ÖêÉÉÇ=ïáíÜ=íÜÉ=bìêçéÉ~å=pçÅáÉíó=çÑ=bîçäìíáçå~êó=

_áçäçÖó=íÜ~í=íÜÉ=óçìåÖ=éêáòÉ=ïáååÉêë=çÑ=íÜÉ=gçÜå=j~óå~êÇ=pãáíÜ=mêáòÉI=ïÜç=~êÉ=

ÅÜçëÉå=áå=~=ÜáÖÜäó=ÅçãéÉíáíáîÉ=éêçÅÉÇìêÉI=ïáää=ÄÉ=Öê~åíÉÇ=~=íÜêÉÉJãçåíÜ=

êÉëÉ~êÅÜ=êÉëáÇÉåÅó=~í=íÜÉ=hçääÉÖK=
 =



 NON

` l i i b d b = c l o = i f c b = p ` f b k ` b p = =

jáí=ÇÉã=`çääÉÖÉ=Ñçê=iáÑÉ=pÅáÉåÅÉë=ïáää=Ç~ë=táëëÉåëÅÜ~ÑíëâçääÉÖ=àìåÖÉå=cçêëÅÜÉJ

êáååÉå=ìåÇ=cçêëÅÜÉêå=~ìë=ÇÉå=iÉÄÉåëïáëëÉåëÅÜ~ÑíÉå=dÉäÉÖÉåÜÉáí=ÖÉÄÉåI=áå=ÇÉê=

~åêÉÖÉåÇÉå=^íãçëéÜ®êÉ=ÉáåÉë=áåíÉêå~íáçå~äÉå=ìåÇ=ãìäíáÇáëòáéäáå®êÉå=fåëíáíìíÉ=

Ñçê=^Çî~åÅÉÇ=píìÇó=òì=~êÄÉáíÉåK=gÉ=å~ÅÜ=éÉêë∏åäáÅÜÉê=páíì~íáçå=ëçää=ÇÉê=^ìÑÉåíJ

Ü~äí= ÇÉå= ~ìëÖÉï®ÜäíÉå= gìåáçê= cÉääçïë= Ç~òì= ÇáÉåÉåI= ëáÅÜ= åÉì= òì= çêáÉåíáÉêÉåI=

fÇÉÉå= òì= ÉåíïáÅâÉäåI= cçêëÅÜìåÖëéä®åÉ= òì= ÉåíïÉêÑÉåI= ÑêΩÜÉêÉ= ^êÄÉáíÉå= çÇÉê=

ÉãéáêáëÅÜÉ=a~íÉå=òì=ΩÄÉêÇÉåâÉå=Ó=àÉÇÉåÑ~ääë=ÑΩê=ÉáåÉ=ÄÉëÅÜê®åâíÉ=wÉáí=~ìë=ÇÉê=

oçìíáåÉ= ÇÉê= í®ÖäáÅÜÉå= ^êÄÉáíI= ~ìë= ÇÉã= îçêÖÉÖÉÄÉåÉå= oÜóíÜãìë= ÇÉë= i~Äçêë=

~ìëòìëíÉáÖÉåI= rãëÅÜ~ì= òì= Ü~äíÉåI= ìåÇ= Ç~ÄÉá= àÉ= å~ÅÜ= rãëí®åÇÉå= ãáí= táëëÉåJ

ëÅÜ~ÑíäÉêå=ìåÇ=fåíÉääÉâíìÉääÉå=îÉêëÅÜáÉÇÉåëíÉê=c~ÅÜÖÉÄáÉíÉ=ìåÇ=qê~ÇáíáçåÉå=òì=

áåíÉê~ÖáÉêÉåK=

aáÉ= cÉääçïë= ÇÉë=`çääÉÖÉ= Ñçê= iáÑÉ= pÅáÉåÅÉëI= ÇáÉ= å~ÅÜ= _ÉÖìí~ÅÜíìåÖ= ÇìêÅÜ= Éáå=

bñéÉêíÉåÖêÉãáìã=ÑΩê=ÉáåÉ=a~ìÉê=îçå=ÇêÉá=Äáë= ëÉÅÜë=jçå~íÉå=ÉáåÖÉä~ÇÉå=ïÉêJ

ÇÉåI= ëáåÇ= áã= §ÄêáÖÉå= ÇÉå= cÉääçïë= ÇÉë= táëëÉåëÅÜ~ÑíëâçääÉÖë= ÖäÉáÅÜÖÉëíÉääí= ìåÇ=

Ü~ÄÉå= ÇáÉëÉäÄÉå= oÉÅÜíÉ= ìåÇ= mÑäáÅÜíÉåK= a~ë= fåëíáíìí= Éêï~êíÉíI= Ç~ëë= ëáÉ= ÑΩê= ÇáÉ=

a~ìÉê= áÜêÉê= cÉääçïëÜáéë= áå= _Éêäáå= ~êÄÉáíÉå= ìåÇ= ~å= ÇÉê= dÉãÉáåëÅÜ~Ñí= ÇÉê=

cÉääçïë= íÉáäåÉÜãÉå= E~ã= áåíÉêåÉå= ï∏ÅÜÉåíäáÅÜÉå= `çääçèìáìã= ëçïáÉ= ~å= ÇÉå=

j~ÜäòÉáíÉåFK= a~ë= táëëÉåëÅÜ~ÑíëâçääÉÖ= ëíÉääí= píáéÉåÇáìãI= råíÉêâìåÑí= ìåÇ=

aáÉåëíäÉáëíìåÖÉå=òìê=sÉêÑΩÖìåÖK==

aÉå=cÉääçïë=ÇÉë=`çääÉÖÉ=Ñçê=iáÑÉ=pÅáÉåÅÉë=áëí=Éë=ÑêÉáÖÉëíÉääíI=áå=áÜêÉê=dêìééÉ=òìJ

ë®íòäáÅÜÉ= ^âíáîáí®íÉå= òì= ÄÉíêÉáÄÉåK= báå= táëëÉåëÅÜ~ÑíäáÅÜÉê= hççêÇáå~íçê= ëíÉÜí=

ÄÉêÉáíI=eáäÑÉëíÉääìåÖÉå=ìåÇ=^åêÉÖìåÖÉå=òì=ÖÉÄÉåI=ÖÉãÉáåë~ãÉ=råíÉêåÉÜãìåJ

ÖÉå=òì=çêÖ~åáëáÉêÉå=ìåÇ=sÉêÄáåÇìåÖÉå=òì=_ÉêäáåÉê=fåëíáíìíáçåÉå=ìåÇ=hçääÉÖÉå=

òì=ëÅÜ~ÑÑÉåK=

=

` l i i b d b = c l o = i f c b = p ` f b k ` b p =

táíÜ= íÜÉ= `çääÉÖÉ= Ñçê= iáÑÉ= pÅáÉåÅÉëI= íÜÉ= táëëÉåëÅÜ~ÑíëâçääÉÖ= ï~åíë= íç= éêçîáÇÉ=

É~êäóJÅ~êÉÉê=êÉëÉ~êÅÜÉêë=áå=íÜÉ=äáÑÉ=ëÅáÉåÅÉë=íÜÉ=çééçêíìåáíó=íç=ïçêâ=áå=íÜÉ=ëíáãìJ

ä~íáåÖ= ~íãçëéÜÉêÉ= çÑ= ~å= áåíÉêå~íáçå~ä= ~åÇ= ãìäíáÇáëÅáéäáå~êó= fåëíáíìíÉ= Ñçê=

^Çî~åÅÉÇ= píìÇóK= aÉéÉåÇáåÖ= çå= íÜÉ= éÉêëçå~ä= ëáíì~íáçåë= çÑ= íÜÉ= ëÉäÉÅíÉÇ= gìåáçê=

cÉääçïëI= íÜÉ= êÉëáÇÉåÅó= ëÜçìäÇ= ëÉêîÉ= íç= Ö~áå= åÉï= çêáÉåí~íáçåI= ÇÉîÉäçé= áÇÉ~ëI=

éêçàÉÅí= êÉëÉ~êÅÜ=éä~åëI= êÉíÜáåâ=É~êäáÉê=ïçêâ= çê=ÉãéáêáÅ~ä= Ç~í~=Ó=~í=~åó=ê~íÉI= íç=



 NOO=

Çêçé= çìí= çÑ= íÜÉ= êçìíáåÉ= çÑ= Ç~áäó= ïçêâ= ~åÇ= íÜÉ= éêÉÇÉíÉêãáåÉÇ= êÜóíÜã= çÑ= íÜÉ=

ä~Äçê~íçêóI= íç= í~âÉ= ~= äççâ= ~êçìåÇI= ~åÇ= íÜÉêÉÄóI= áå= ~ÅÅçêÇ~åÅÉ= ïáíÜ= ÅáêÅìãJ

ëí~åÅÉëI= íç= áåíÉê~Åí= ïáíÜ= ëÅáÉåíáëíë= ~åÇ= áåíÉääÉÅíì~äë= Ñêçã= íÜÉ= ïáÇÉëí= éçëëáÄäÉ=

ëéÉÅíêìã=çÑ=ÑáÉäÇë=~åÇ=íê~ÇáíáçåëK=

= pÉäÉÅíÉÇ=Äó=~=Öêçìé=çÑ=ÉñéÉêíëI=íÜÉ=cÉääçïë=çÑ=íÜÉ=`çääÉÖÉ=Ñçê=iáÑÉ=pÅáÉåÅÉë=~êÉ=

áåîáíÉÇ=íç=ÅçãÉ=Ñçê=íÜêÉÉ=íç=ëáñ=ãçåíÜëK=qÜÉó=~êÉ=çå=Éèì~ä=íÉêãë=ïáíÜ=~åÇ=Ü~îÉ=

íÜÉ=ë~ãÉ=êáÖÜíë=~åÇ=ÇìíáÉë=~ë=íÜÉ=cÉääçïë=çÑ=íÜÉ=táëëÉåëÅÜ~ÑíëâçääÉÖK==

qÜÉ= áåëíáíìíÉ=ÉñéÉÅíë= íÜÉã=íç=ïçêâ=áå=_Éêäáå=Ñçê= íÜÉ=Çìê~íáçå=çÑ= íÜÉáê=cÉääçïJ

ëÜáéë=~åÇ=íç=í~âÉ=é~êí=áå=íÜÉ=Åçããìåáíó=çÑ=cÉääçïë=E~í=íÜÉ=ïÉÉâäó=áåíÉêå~ä=`çäJ

äçèìáìã= ~åÇ= ~í= ãÉ~äëFK= qÜÉ= táëëÉåëÅÜ~ÑíëâçääÉÖ= éêçîáÇÉë= íÜÉ= ëíáéÉåÇI= ~ÅÅçãJ

ãçÇ~íáçåI=~åÇ=ëÉêîáÅÉëK=

= qÜÉ= cÉääçïë= çÑ= íÜÉ=`çääÉÖÉ= Ñçê=iáÑÉ= pÅáÉåÅÉë= ~êÉ= ÑêÉÉ= íç= ÉåÖ~ÖÉ= áå= ~ÇÇáíáçå~ä=

~ÅíáîáíáÉë=áå=íÜÉáê=ÖêçìéK=^=oÉëÉ~êÅÜ=`ççêÇáå~íçê= áë=êÉ~Çó=íç=éêçîáÇÉ=~ëëáëí~åÅÉ=

~åÇ=ëìÖÖÉëíáçåë=Ñçê=çêÖ~åáòáåÖ=Åçããçå=ìåÇÉêí~âáåÖë=~åÇ=Ñçê=Éëí~ÄäáëÜáåÖ=ÅçåJ

åÉÅíáçåë=ïáíÜ=_Éêäáå=áåëíáíìíáçåë=~åÇ=ÅçääÉ~ÖìÉëK= =

=

pÅáÉåíáÑáÅ=`çããáííÉÉ=ÇÉë=`çääÉÖÉ=Ñçê=iáÑÉ=pÅáÉåÅÉë=

o~ÖÜ~îÉåÇê~=d~Ç~Öâ~ê= _áçäçÖáÉ= _~åÖ~äçêÉ=

pÜ~âíá=i~ãÄ~= ^åíÜêçéçäçÖáÉI=_áçäçÖáÉ= içåÇçå=

oçÖÉê=káíëÅÜ= jçäÉâìä~êÉ=mëóÅÜá~íêáÉ= wΩêáÅÜ=

káâçä~ìë=o~àÉïëâó= póëíÉãÄáçäçÖáÉ= _Éêäáå=

`çåëí~åÅÉ=pÅÜ~êÑÑ= sÉêÜ~äíÉåëÄáçäçÖáÉ= _Éêäáå==

m~ìä=pÅÜãáÇJeÉãéÉä= _áçäçÖáÉ= wΩêáÅÜ=

=

táëëÉåëÅÜ~ÑíäáÅÜÉê=hççêÇáå~íçêW=dáçî~ååá=cê~òòÉííç=


