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= O=

lêÇåìåÖ=òìê=ûåÇÉêìåÖ=ÇÉê=wìä~ëëìåÖëçêÇåìåÖ=ÇÉê=eçÅÜëÅÜìäÉ=_êÉãÉå=ÑΩê=ÇÉå==
j~ëíÉêëíìÇáÉåÖ~åÖ=bäÉÅíêçåáÅë=båÖáåÉÉêáåÖ=

=
sçã=OSK=lâíçÄÉê=OMNM=

=
aáÉ= oÉâíçêáå= ÇÉê= eçÅÜëÅÜìäÉ= _êÉãÉå= Ü~í= ~ã= OOK= kçîÉãÄÉê= OMNM= ÖÉã®≈= ¬= NNM= ^ÄëK= P= ÇÉë=
_êÉãáëÅÜÉå=eçÅÜëÅÜìäÖÉëÉíòÉë=E_êÉãedF=áå=ÇÉê=c~ëëìåÖ=ÇÉê=_Éâ~ååíã~ÅÜìåÖ=îçã=VK=j~á=OMMT=
E_êÉãK=d_äK=pK=PPVFI=òìäÉíòí=ÖÉ®åÇÉêí=ÇìêÅÜ=^êíáâÉä=U=ÇÉë=dÉëÉíòÉë=îçã=OOK=gìåá=OMNM=E_êÉãKd_äK=
pK=PTRFI=ÇáÉ=å~ÅÜÑçäÖÉåÇÉ=îçã=^â~ÇÉãáëÅÜÉå=pÉå~í=ÇÉê=eçÅÜëÅÜìäÉ=_êÉãÉå=~ã=NOK=lâíçÄÉê=
OMNM=~ìÑ=ÇÉê=dêìåÇä~ÖÉ=ÇÉë=¬=PP=^Äë~íò=S=_êÉãed=ÄÉëÅÜäçëëÉåÉ=lêÇåìåÖ=òìê=ûåÇÉêìåÖ=ÇÉê=
wìä~ëëìåÖëçêÇåìåÖ=ÇÉê=eçÅÜëÅÜìäÉ=_êÉãÉå=ÑΩê=ÇÉå=j~ëíÉêëíìÇáÉåÖ~åÖ=bäÉÅíêçåáÅë=båÖáåÉÉêáåÖ=
îçã=NPK=lâíçÄÉê=OMMP=ÖÉåÉÜãáÖíK=
=
AêíáâÉä=N=
=
aáÉ=wìä~ëëìåÖëçêÇåìåÖ=ÇÉê=eçÅÜëÅÜìäÉ=_êÉãÉå=ÑΩê=ÇÉå=j~ëíÉêëíìÇáÉåÖ~åÖ=bäÉÅíêçåáÅë==
båÖáåÉÉêáåÖ=îçã=NPK=lâíçÄÉê=OMMP=E^ãíäáÅÜÉ=jáííÉáäìåÖÉå=ÇÉê=eçÅÜëÅÜìäÉ=_êÉãÉå=OL=OMMP=pK=
NFI=ÇáÉ=òìäÉíòí=ÇìêÅÜ=lêÇåìåÖ=îçã=SK=aÉòÉãÄÉê=OMMQ= E^ãíäáÅÜÉ=jáííÉáäìåÖÉå=ÇÉê=eçÅÜëÅÜìäÉ=
_êÉãÉå=OL=OMMR=pK=OF=ÖÉ®åÇÉêí=ïìêÇÉI=ïáêÇ=ïáÉ=ÑçäÖí=ÖÉ®åÇÉêíW=
=
¬=O=^Äë~íò=N=~F=ÉêÜ®äí=å~ÅÜÑçäÖÉåÇÉ=c~ëëìåÖW=
=
ł~F=ÇÉê=k~ÅÜïÉáë=ÉáåÉë=ãáåÇÉëíÉåë=ãáí=ÇÉê=aìêÅÜëÅÜåáííëåçíÉ=ł=Öìí<=EOIPF=EçÇÉê=b`qpJdê~ÇÉ=^=
Äáë= _JF= ÄÉïÉêíÉíÉå= ÉêëíÉå= ÄÉêìÑëèì~äáÑáòáÉêÉåÇÉå= ^ÄëÅÜäìëëÉë= E_~ÅÜÉäçê= çÇÉê= aáéäçã= ÉáåÉê=
råáîÉêëáí®íI=c~ÅÜÜçÅÜëÅÜìäÉ=çÇÉê=îÉêÖäÉáÅÜÄ~êÉå=~ìëä®åÇáëÅÜÉå=eçÅÜëÅÜìäÉF=áå=ÉáåëÅÜä®ÖáÖÉåI=ÑΩê=
Ç~ë=ÖÉï®ÜäíÉ=mêçÖê~ãã=êÉäÉî~åíÉå=c~ÅÜÖÉÄáÉíÉå=å~ÅÜ=j~≈Ö~ÄÉ=îçå=^Äë~íò=O=ãáí=píìÇáÉåJ=ìåÇ=
mêΩÑìåÖëäÉáëíìåÖÉå= áã= rãÑ~åÖ= îçå= ãáåÇÉëíÉåë= ONM= mìåâíÉå= å~ÅÜ= ÇÉã= bìêçéÉ~å= `êÉÇáí=
qê~åëÑÉê=póëíÉã=Eb`qpF=çÇÉê=áã=sÉêÖäÉáÅÜ=ÇÉë=àÉïÉáäë=ä~åÇÉëΩÄäáÅÜÉå=kçíÉåëóëíÉãë=®èìáî~äÉåíÉå=
iÉáëíìåÖÉåI==
=
_ÉïÉêÄÉêáååÉå= ìåÇ= _ÉïÉêÄÉêI= ÇáÉ= Éáå= ëÉÅÜëëÉãÉëíêáÖÉë= _~ÅÜÉäçêëíìÇáìã= ãáí= NUM= b`qpJ
iÉáëíìåÖëéìåâíÉå= ~ÄëçäîáÉêí= Ü~ÄÉåI= ãΩëëÉå= îçê= ^ìÑå~ÜãÉ= ÇÉë= píìÇáìãë= áã= ÇêÉáëÉãÉëíêáÖÉå=
j~ëíÉêëíìÇáÉåÖ~åÖ=ïÉáíÉêÉ=PM=iÉáëíìåÖëéìåâíÉ=å~ÅÜïÉáëÉå=ÉåíïÉÇÉê=ÇìêÅÜW=
=
NK= ÇÉå= k~ÅÜïÉáë= ÉáåÉë= Ñ~ÅÜäáÅÜ= ÉáåëÅÜä®ÖáÖÉåI= îçå= ÇÉê= eçÅÜëÅÜìäÉ= ÄÉíêÉìíÉå= ìåÇ= îÉê~åíJ
ïçêíÉíÉå= mê~âíáâìãë= áã= rãÑ~åÖ= îçå= ãáåÇÉëíÉåë= OM= tçÅÜÉå= a~ìÉêX= ÇáÉ= iÉáëíìåÖëéìåâíÉ=
ïÉêÇÉå= ~ìÑ= ÇÉê= dêìåÇä~ÖÉ= ÉáåÉë= ãáí= łÄÉëí~åÇÉå<= çÇÉê= łåáÅÜí= ÄÉëí~åÇÉå<= ÄÉïÉêíÉíÉå=
ïáëëÉåëÅÜ~ÑíäáÅÜÉå=_ÉêáÅÜíë==îÉêÖÉÄÉå==
=
çÇÉê=
=
OK=ÇÉå=k~ÅÜïÉáë=ΩÄÉê=ÇÉå=ÉêÑçäÖêÉáÅÜÉå=^ÄëÅÜäìëë=òìë®íòäáÅÜÉê=jçÇìäÉ=ÉáåÉë==
_~ÅÜÉäçêëíìÇáÉåÖ~åÖë=áå=ÉáåëÅÜä®ÖáÖÉåI=éêçÖê~ããëéÉòáÑáëÅÜÉå=c~ÅÜÖÉÄáÉíÉ=ÉåíëéêÉÅÜÉåÇ=^Äë~íò=
O=ãáí=ÉáåÉã=iÉáëíìåÖëìãÑ~åÖ=îçå=áåëÖÉë~ãí=ãáåÇÉëíÉåë=PM=iÉáëíìåÖëéìåâíÉåK=
bë=ëáåÇ=jçÇìäÉ=áã=^åïÉåÇìåÖëJ=çÇÉê=sÉêíáÉÑìåÖëÄÉêÉáÅÜ=ÇÉê=ÉåíëéêÉÅÜÉåÇÉå=píìÇáÉåÖ®åÖÉ=òì=
ÄÉäÉÖÉåK= aáÉ= ^ìëï~Üä= ÇÉê= áå= fåÜ~äíI= rãÑ~åÖ= ìåÇ= káîÉ~ì= ãáí= jçÇìäÉå= ÇÉê= píìÇáÉåÖ®åÖÉ=
bäÉâíêçíÉÅÜåáâLfåÑçêã~íáçåëíÉÅÜåáâI= fã~ÖáåÖ= mÜóëáÅë= çÇÉê= jáâêçJ= ìåÇ= léíçJpóëíÉãíÉÅÜåáâ=
ÖäÉáÅÜïÉêíáÖÉå=jçÇìäÉ=ÉêÑçäÖí=å~ÅÜ=_Éê~íìåÖ=ìåÇ=cÉëíäÉÖìåÖ=ÇìêÅÜ=ÇÉå=mêΩÑìåÖë~ìëëÅÜìëë=ÇÉë=
j~ëíÉêëíìÇáÉåÖ~åÖë=bäÉÅíêçåáÅë=båÖáåÉÉêáåÖ=ìåÇ=ïáêÇ=áå=ÉáåÉê=iÉêåîÉêÉáåÄ~êìåÖ=ÑÉëíÖÉäÉÖíK<=
=
AêíáâÉä=O=
=
aáÉëÉ=ûåÇÉêìåÖëçêÇåìåÖ=íêáíí=å~ÅÜ=ÇÉê=dÉåÉÜãáÖìåÖ=ÇìêÅÜ=ÇáÉ=oÉâíçêáå=áå=hê~ÑíK==
_êÉãÉåI=ÇÉå=OOK=kçîÉãÄÉê=OMNM=
aáÉ=oÉâíçêáå=ÇÉê=eçÅÜëÅÜìäÉ=_êÉãÉå=

=
=



= P=

p~íòìåÖ=
ÇÉë=

_Éáê~íÉë=ÑΩê=_~ìáåÖÉåáÉìêïÉëÉå=
=

=
aáÉ= oÉâíçêáå= ÇÉê= eçÅÜëÅÜìäÉ= _êÉãÉå= Ü~í= ~ã= NRK= aÉòÉãÄÉê= OMNM= ÇáÉ= îçã= ^ÄíÉáäìåÖëê~í=
_~ìáåÖÉåáÉìêïÉëÉå= ~ã= NQK= ^éêáä= OMMV= ÄÉëÅÜäçëëÉåÉ= p~íòìåÖ= ÇÉë= _Éáê~íÉë= ÑΩê=
_~ìáåÖÉåáÉìêïÉëÉå=áå=ÇÉê=å~ÅÜÑçäÖÉåÇÉå=c~ëëìåÖ=ÖÉåÉÜãáÖíK=
=

¬=N=mê®~ãÄÉä=

_~ìáåÖÉåáÉìêïÉëÉå= áëí= ~å= ÇÉê= eçÅÜëÅÜìäÉ= _êÉãÉå= Éáå= ÉáÖÉåëí®åÇáÖÉê= píìÇáÉåÖ~åÖ= E_^rF=ãáí=
ÇÉå=^ÄëÅÜäΩëëÉå=_~ÅÜÉäçê=çÑ=pÅáÉåÅÉ=ìåÇ=j~ëíÉê=çÑ=pÅáÉåÅÉK=a~ÄÉá=â∏ååÉå=ÇáÉ=píìÇáÉêÉåÇÉå=áã=
pÅÜïÉêéìåâíëëíìÇáìã=ï®ÜêÉåÇ= ÇÉë= RK= ìåÇ= SK= pÉãÉëíÉêë= áå= ÇÉå= pÅÜïÉêéìåâíÉå=hçåëíêìâíáîÉê=
fåÖÉåáÉìêÄ~ìI=t~ëëÉêïÉëÉå= ìåÇ= sÉêâÉÜêëïÉëÉå=ï~ÜäïÉáëÉ= ~ìëÖÉÄáäÇÉí= ïÉêÇÉåK= báåÉ=ïÉáíÉêÉ=
sÉêíáÉÑìåÖ= ~ìÑ= ÇÉå=dÉÄáÉíÉå= ÇÉë= hçåëíêìâíáîÉå= fåÖÉåáÉìêÄ~ìë=ãáí= ÉáåÉã=pÅÜïÉêéìåâíëãçÇìä=
bñéÉêáãÉåíÉääÉ= pí~íáâI= ÇÉê=rãïÉäííÉÅÜåáâ=ãáí= ÉáåÉã= pÅÜïÉêéìåâíëãçÇìä=^åä~ÖÉåçéíáãáÉêìåÖ=
ÇÉê= ^Äï~ëëÉêêÉáåáÖìåÖI= ÇÉë= _~ìÄÉíêáÉÄÉë= ãáí= ÉáåÉã= pÅÜïÉêéìåâíëãçÇìä= áåíÉêå~íáçå~äÉ=
_~ìïáêíëÅÜ~Ñí=ìåÇ=ÇÉë=∏âçäçÖáëÅÜÉå=_~ìÉåë=áëí=áã=o~ÜãÉå=ÇÉë=j~ëíÉêëíìÇáÉåÖ~åÖÉë=ã∏ÖäáÅÜK=
=
aáÉ= eçÅÜëÅÜìäÉ= _êÉãÉå= äÉÖí= ÄÉëçåÇÉêÉå= tÉêí= ~ìÑ= éê~ñáëçêáÉåíáÉêíÉ= ^ìëÄáäÇìåÖ= ÇÉê=
píìÇáÉêÉåÇÉåK=rã=ÇÉå=ÜáÉêòì=ÑΩê=ÇáÉ=wìâìåÑí=ÉêÑçêÇÉêäáÅÜÉå=åçíïÉåÇáÖÉå=^ìëí~ìëÅÜ==òïáëÅÜÉå=
ÇÉê= eçÅÜëÅÜìäÉ= _êÉãÉå= ìåÇ= _~ììåíÉêåÉÜãÉåI= sÉêÄ®åÇÉå= ÇÉê= _~ìïáêíëÅÜ~ÑíI= ÇÉê=
t~ëëÉêïáêíëÅÜ~ÑíI=ÇÉë=sÉêâÉÜêïÉëÉå=ìåÇ=fåëíáíìíáçåÉå=~ìë=ÇÉê=òìÖÉÜ∏êáÖÉå=táêíëÅÜ~Ñí=ìåÇ=ÇÉã=
∏ÑÑÉåíäáÅÜÉå=_ÉêÉáÅÜ=òì=Éêã∏ÖäáÅÜÉåI=ïáêÇ=Éáå=_Éáê~í=ÑΩê=_~ìáåÖÉåáÉìêïÉëÉå=ÖÉÄáäÇÉíK=
=

¬=O=AìÑÖ~ÄÉå=ÇÉë=_Éáê~íÉë=

ENF aÉê= _Éáê~í= áåÑçêãáÉêí= ÇáÉ= ^ÄíÉáäìåÖ= _~ìáåÖÉåáÉìêïÉëÉå= ΩÄÉê= ~âíìÉääÉ= båíïáÅâäìåÖÉå= ~ìÑ=
ÇÉã= dÉÄáÉí= ÇÉë= ìãÑ~ëëÉåÇÉå= _~ìáåÖÉåáÉìêïÉëÉåë= ìåÇ= ÇÉêÉå= báåÑäìëë= ~ìÑ= ÄÉêìÑäáÅÜÉ=
q®íáÖâÉáíëÑÉäÇÉê= ëçïáÉ= ~ääÖÉãÉáå= ΩÄÉê= ÇáÉ= ^åÑçêÇÉêìåÖÉå= ÇÉê= mê~ñáë= ~å= ÇáÉ=
eçÅÜëÅÜìä~ÄëçäîÉåíÉåK=aÉê=_Éáê~í=ìåíÉêëíΩíòí=ÇáÉ=^ÄíÉáäìåÖ=_~ìáåÖÉåáÉìêïÉëÉå=ÇÉê=eçÅÜëÅÜìäÉ=
_êÉãÉå=ÄÉá= ÇÉê= ~åïÉåÇìåÖëçêáÉåíáÉêíÉå= ìåÇ= ÄÉêìÑëéê~âíáëÅÜÉå=dÉëí~äíìåÖ= ÇÉê= píìÇáÉåáåÜ~äíÉ=
ìåÇ=ÄÉê®í=ëáÉ=áå=cê~ÖÉå=ÇÉê=^ÄíÉáäìåÖëÉåíïáÅâäìåÖëéä~åìåÖK=
=
=
EOF= = aÉê=_Éáê~í=Ü~í=áåëÄÉëçåÇÉêÉ=ÑçäÖÉåÇÉ=^ìÑÖ~ÄÉåW=

= J= êÉÖÉäã®≈áÖÉê= ^ìëí~ìëÅÜ= ãáí= ÑΩê= ÇÉå= ÑΩê= ÇÉå= píìÇáÉåÖ~åÖ= _~ìáåÖÉåáÉìêïÉëÉå=
òìëí®åÇáÖÉå=eçÅÜëÅÜìääÉÜêÉêå=ΩÄÉê=ÇáÉ=píìÇáÉåáåÜ~äíÉ=ìåÇ=ÇÉêÉå=oÉäÉî~åò=ÑΩê=ÇáÉ=mê~ñáëI=

= J= fåÑçêã~íáçåÉå=ÇÉê=^ÄíÉáäìåÖëJ=ìåÇ=eçÅÜëÅÜìääÉáíìåÖ=ΩÄÉê=~âíìÉääÉ=båíïáÅâäìåÖÉå=~ìÑ=
ÇÉå=dÉÄáÉíÉå=ÇÉë=_~ìáåÖÉåáÉìêïÉëÉåëI=

= J=eáäÑÉëíÉääìåÖÉå=ÄÉá=ÇÉê=^êÄÉáíëéä~íòÄÉëÅÜ~ÑÑìåÖ=ÇÉê=eçÅÜëÅÜìä~ÄëçäîÉåíÉåEgçÄéççäFI=

= J=_Éê~íìåÖ=ÇÉê=^ÄíÉáäìåÖëJ=ìåÇ=eçÅÜëÅÜìääÉáíìåÖ=ÄÉá=ÇÉê=hçåòÉéíáçå=ìåÇ=^ìëÖÉëí~äíìåÖ=
ÇÉê=píìÇáÉåáåÜ~äíÉ=~ìë=ÄÉêìÑëéê~âíáëÅÜÉê=páÅÜíI=

= J=bêëíÉääìåÖ=îçå=_ÉêáÅÜíÉå=ÑΩê=ÇáÉ=^ÄíÉáäìåÖëJ=ìåÇ=eçÅÜëÅÜìääÉáíìåÖ=ΩÄÉê=ÇÉå=pí~åÇ=ÇÉê=
oÉÑçêãáÉêìåÖ=ÇÉê=píìÇáÉåÖ®åÖÉ=_^r=_KpÅK=ìåÇ=_^r=jKpÅK=ìåÇ=bãéÑÉÜäìåÖÉå=ÑΩê=ÇÉêÉå=
tÉáíÉêÉåíïáÅâäìåÖK=

=

=

=

=



= Q=

¬=P=jáíÖäáÉÇÉê=ÇÉë=_Éáê~íÉë=

ENF aÉê= _Éáê~í= ÄÉëíÉÜí= ~ìë= ã~ñáã~ä= ëáÉÄÉå= jáíÖäáÉÇÉêåK= aáÉëÉ= ëçääíÉå= åáÅÜí= jáíÖäáÉÇÉê= çÇÉê=
^åÖÉÜ∏êáÖÉ=ÇÉê=eçÅÜëÅÜìäÉ=_êÉãÉå=ëÉáåK=aáÉ=jáíÖäáÉÇÉê=ÇÉë=_Éáê~íë=ëçääÉå=áå=ÇÉê=_~ìéê~ñáë=í®íáÖ=
ëÉáå=ìåÇ=Ç~ÄÉá=áåëÄÉëçåÇÉêÉ=~ìë=ÑçäÖÉåÇÉå=_ÉêÉáÅÜÉå=âçããÉåW=
= J=_~ìïáêíëÅÜ~Ñí=
= J=_~ìáåÇìëíêáÉ==
= J=sÉêÄ®åÇÉ=

EOF= aáÉ= _Éáê~íëãáíÖäáÉÇÉê= ïÉêÇÉå= ~ìÑ= sçêëÅÜä~Ö= ÇÉê= ÑΩê= ÇÉå= píìÇáÉåÖ~åÖ= _~ìáåÖÉåáÉìêïÉëÉå=
òìëí®åÇáÖÉå=eçÅÜëÅÜìääÉÜêÉê=ìåÇ=ãáí= wìëíáããìåÖ=ÇÉë=aÉâ~å~íë=ÇÉê= c~âìäí®í=^êÅÜáíÉâíìêI=_~ì=
ìåÇ=rãïÉäí=îçã=oÉâíçê~í=ÑΩê=ÑΩåÑ=g~ÜêÉ=Éêå~ååíK=báåÉ=^ÄÄÉêìÑìåÖ=áëí=~ìë=ïáÅÜíáÖÉå=dêΩåÇÉå=
ã∏ÖäáÅÜK=aáÉ=_Éáê~íëãáíÖäáÉÇÉê=ëáåÇ=ÉÜêÉå~ãíäáÅÜ=í®íáÖK=
=

¬=Q=sÉêÑ~ÜêÉå=áååÉêÜ~äÄ=ÇÉë=_Éáê~íÉë=

ENF= aáÉ= _Éáê~íëãáíÖäáÉÇÉê=ï®ÜäÉå= ÉáåÉå= sçêëáíòÉåÇÉåK= aÉê= sçêëáíòÉåÇÉ= îÉêíêáíí= ÇÉå= _Éáê~í= å~ÅÜ=
~ì≈Éå=ìåÇ=Ü®äí=hçåí~âí=òìê=^ÄíÉáäìåÖ=_~ìáåÖÉåáÉìêïÉëÉå=ìåÇ=ÇÉê=eçÅÜëÅÜìäÉ=_êÉãÉåK=

EOF=aÉê=sçêëáíòÉåÇÉ=ÄÉêìÑí=ÇáÉ=páíòìåÖÉå=ÇÉë=_Éáê~íÉë=Éáå=ìåÇ=äÉáíÉí=ÇáÉëÉK=aáÉ=páíòìåÖÉå=ÑáåÇÉå=
ÄÉá=_ÉÇ~êÑ=çÇÉê=~ìÑ=^åíê~Ö=îçå=ÇêÉá=jáíÖäáÉÇÉêå=ÇÉë=_Éáê~íÉë=ëí~ííK=

EPF=aÉê=_Éáê~í=áëí=ÄÉëÅÜäìëëÑ®ÜáÖI=ïÉåå=ÇáÉ=jÉÜêÜÉáí==ëÉáåÉê=jáíÖäáÉÇÉê=~åïÉëÉåÇ=áëíK=_ÉëÅÜäΩëëÉ=
ÇÉë=_Éáê~íÉë=ïÉêÇÉå=ãáí=ÉáåÑ~ÅÜÉê=jÉÜêÜÉáí=ÖÉÑ~ëëíK==

EQF= aáÉ= páíòìåÖÉå= Ü~ÄÉå= ÉáåÉå= åáÅÜí= ∏ÑÑÉåíäáÅÜÉå= ìåÇ= ÉáåÉå= ÑΩê= ÇáÉ=jáíÖäáÉÇÉê= ÇÉê= ^ÄíÉáäìåÖ=
_~ìáåÖÉåáÉìêïÉëÉå= ∏ÑÑÉåíäáÅÜÉå= qÉáäK= ^å= ÇÉã= åáÅÜí= ∏ÑÑÉåíäáÅÜÉå= qÉáä= åáããí= ~ìÑ= tìåëÅÜ= ÇÉê=
^ÄíÉáäìåÖ= _~ìáåÖÉåáÉìêïÉëÉå= Éáå= îçã= ^ÄíÉáäìåÖëê~í= _~ìáåÖÉåáÉìêïÉëÉå= îçêÖÉëÅÜä~ÖÉåÉê=
eçÅÜëÅÜìääÉÜêÉê=~äë=_ÉêáÅÜíÉêëí~ííÉê=ãáí=ÄÉê~íÉåÇÉê=píáããÉ=íÉáäK=

ERF=aÉê=_Éáê~í=â~åå=ëáÅÜ=ÉáåÉ=dÉëÅÜ®ÑíëçêÇåìåÖ=ÖÉÄÉåK=
=

¬=R=pÅÜäìëëÄÉëíáããìåÖ=

aáÉëÉ=p~íòìåÖ=íêáíí=~ã=q~Ö=å~ÅÜ=ÇÉê=dÉåÉÜãáÖìåÖ=ÇìêÅÜ=ÇáÉ=oÉâíçêáå=áå=hê~ÑíK=
däÉáÅÜòÉáíáÖ=íêáíí=ÇáÉ=p~íòìåÖ=ÇÉë=_Éáê~íÉë=_~ìáåÖÉåáÉìêïÉëÉå=îçã=OUK=NNK=OMMS=~ì≈Éê=hê~ÑíK=
=
=
_êÉãÉåI=ÇÉå=NRK=aÉòÉãÄÉê=OMNM=
=
aáÉ=oÉâíçêáå=ÇÉê=eçÅÜëÅÜìäÉ=_êÉãÉå=

=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
 
 



= R=

p~íòìåÖ=ÇÉê=eçÅÜëÅÜìäÉ=_êÉãÉå=ΩÄÉê=ÇáÉ=cÉëíëÉíòìåÖ=îçå=wìä~ëëìåÖëò~ÜäÉå=ÑΩê=Ü∏ÜÉêÉ=
c~ÅÜëÉãÉëíÉê=ÑΩê=Ç~ë=pçããÉêëÉãÉëíÉê=OMNN=

=
wìä~ëëìåÖëò~ÜäÉåçêÇåìåÖ==

îçã=NPK=g~åì~ê=OMNN=
=
aáÉ=oÉâíçêáå=ÇÉê=eçÅÜëÅÜìäÉ=_êÉãÉå=Ü~í=~ã=NPK=g~åì~ê=OMNN=ÖÉã®≈=¬=NNM=^ÄëK=P==_êÉãáëÅÜÉë=
eçÅÜëÅÜìäÖÉëÉíò= áå= ÇÉê= c~ëëìåÖ= ÇÉê= _Éâ~ååíã~ÅÜìåÖ= îçã= VK=j~á= OMMT= E_êÉãK=d_äK= pK= PPVFI=
òìäÉíòí= ÖÉ®åÇÉêí= ÇìêÅÜ= =dÉëÉíò= îçã= OOK= gìåá= OMNM= E_êÉãKd_äK= pK= PTRF= ÇáÉ= îçã= oÉâíçê~í= ÇÉê=
eçÅÜëÅÜìäÉ=_êÉãÉå==~ìÑÖêìåÇ==¬=N=^ÄëK=O==ÇÉë=_êÉãáëÅÜÉå=eçÅÜëÅÜìäòìä~ëëìåÖëÖÉëÉíòÉë==îçã=
NSK=j~á= OMMM= E_êÉãKd_äK= pK= NQRF= òìäÉíòí= ÖÉ®åÇÉêí= ÇìêÅÜ=^êíáâÉä= P=ÇÉë=dÉëÉíòÉë= îçã=OOK= gìåá=
OMNM=E_êÉãK=d_äK=pK=PTRF= =ÄÉëÅÜäçëëÉåÉ=p~íòìåÖ=ÇÉê=eçÅÜëÅÜìäÉ=_êÉãÉå=ΩÄÉê=ÇáÉ=cÉëíëÉíòìåÖ=
îçå= wìä~ëëìåÖëò~ÜäÉå= ÑΩê= Ü∏ÜÉêÉ= c~ÅÜëÉãÉëíÉê= ÑΩê= Ç~ë= pçããÉêëÉãÉëíÉê= OMNN= áå= ÇÉê=
å~ÅÜëíÉÜÉåÇÉå=c~ëëìåÖ=ÖÉåÉÜãáÖíK=
=
=

¬=N=
AääÖÉãÉáåÉ=_ÉëíáããìåÖÉå=òì=ÇÉå=wìä~ëëìåÖëò~ÜäÉå=ÑΩê=píìÇáÉåÄÉïÉêÄÉê=

=
ENF= aáÉ= w~Üä= ÇÉê= ~å= ÇÉê= eçÅÜëÅÜìäÉ= _êÉãÉå= áã= pçããÉêëÉãÉëíÉê= OMNN= ~ìÑòìåÉÜãÉåÇÉå=
ÑçêíÖÉëÅÜêáííÉåÉå= píìÇáÉåÄÉïÉêÄÉê= Ewìä~ëëìåÖëò~ÜäF= êáÅÜíÉí= ëáÅÜ= å~ÅÜ= ÇÉê= w~Üä= ÇÉê= áå= ÇÉå=
píìÇáÉåÖ®åÖÉå=òìê=sÉêÑΩÖìåÖ=ëíÉÜÉåÇÉå==píìÇáÉåéä®íòÉK=
=
EOF=få=ÇÉå=píìÇáÉåÖ®åÖÉåI=áå=ÇÉåÉå=wìä~ëëìåÖëò~ÜäÉå=ÑÉëíÖÉëÉíòí=ëáåÇI=ïÉêÇÉå=píìÇáÉåÄÉïÉêÄÉê=
Äáë= òìê= ÑÉëíÖÉëÉíòíÉå= = wìä~ëëìåÖëò~Üä= Ee∏ÅÜëíò~ÜäF= òìÖÉä~ëëÉåX= Ç~êΩÄÉê= Üáå~ìë= ïáêÇ= = ÇáÉ=
wìä~ëëìåÖ=îÉêë~Öí=Ewìä~ëëìåÖëÄÉëÅÜê®åâìåÖFK=
=
=

¬=O=
kÉìÉ=ìåÇ=~ìëä~ìÑÉåÇÉ=píìÇáÉåÖ®åÖÉ=

=
_Éá=åÉìÉå=ìåÇ=~ìëä~ìÑÉåÇÉå=píìÇáÉåÖ®åÖÉå=â~åå=ÉáåÉ=wìä~ëëìåÖ=Ó=ëçïÉáí=ÉáåÉ=wìä~ëëìåÖëò~Üä=
ÑÉëíÖÉëÉíòí=ïçêÇÉå=áëíI=Äáë=òìê=e∏ÜÉ=ÇÉê=ÑÉëíÖÉëÉíòíÉå=wìä~ëëìåÖëò~Üä=Ó=åìê=Ç~åå=ÉêÑçäÖÉåI=ïÉåå=
áå= ÇÉã= c~ÅÜëÉãÉëíÉêI= ÑΩê= ïÉäÅÜÉë= ÇáÉ= ^ìÑå~ÜãÉ= ÄÉÖÉÜêí= ïáêÇ= ìåÇ= ÑΩê= ïÉäÅÜÉë= ÇáÉ=
sçê~ìëëÉíòìåÖÉå= ÉêÑΩääí= ïÉêÇÉåI= píìÇáÉêÉåÇÉ= áãã~íêáâìäáÉêí= ëáåÇ= ìåÇ= ÉåíëéêÉÅÜÉåÇÉ=
iÉÜêîÉê~åëí~äíìåÖÉå=~åÖÉÄçíÉå=ïÉêÇÉåK=
=
=

¬=P==
bêãáííäìåÖ=ÇÉê=wìä~ëëìåÖëò~ÜäÉå=

=
ENF=aáÉ=w~Üä=ÇÉê=ÑêÉáÉå=píìÇáÉåéä®íòÉ= áå=Ü∏ÜÉêÉå=c~ÅÜëÉãÉëíÉêå=ÑΩê=Ç~ë=pçããÉêëÉãÉëíÉê=OMNN=
ïáêÇ= ÉêãáííÉäíI= áåÇÉã= ÇÉê= ^ìëÄáäÇìåÖëâ~é~òáí®í= ÇáÉ= sçêÄÉäÉÖìåÖ= ãáí= â~é~òáí®íëïáêâë~ã=
ÄÉëÉíòíÉå=píìÇáÉåéä®íòÉå=òì=_ÉÖáåå=ÇÉë=pÉãÉëíÉêë=ÖÉÖÉåΩÄÉê=ÖÉëíÉääí=ïáêÇK==
=
EOF=aáÉ=^ìëÄáäÇìåÖëâ~é~òáí®í=ïáêÇ=~ìÑ=dêìåÇä~ÖÉ=ÇÉê=h~é~òáí®íëÄÉêÉÅÜåìåÖ=ÑΩê=Ç~ë=píìÇáÉåà~Üê=
OMNMLNN= ÉêãáííÉäíK= aáÉ= ^ìëÄáäÇìåÖëâ~é~òáí®í= ÉáåÉë= píìÇáÉåÖ~åÖë= = ÉêÖáÄí= ëáÅÜ= ~ìë= ÇÉê= ìã= ÇÉå=
pÅÜïìåÇÑ~âíçê= îÉêãáåÇÉêíÉå= píìÇáÉå~åÑ®åÖÉêò~ÜäI= ãìäíáéäáòáÉêí= ãáí= ÇÉê= w~Üä= ÇÉê=
oÉÖÉäëíìÇáÉåòÉáíëÉãÉëíÉê==ÇÉë=píìÇáÉåÖ~åÖëK=aáÉ=wìä~ëëìåÖëò~Üä=ÑΩê=Ü∏ÜÉêÉ=c~ÅÜëÉãÉëíÉê==ÉêÖáÄí=
ëáÅÜ= ~ìë= ÇÉê= aáÑÑÉêÉåò= òïáëÅÜÉå= ÇÉê= ^ìëÄáäÇìåÖëâ~é~òáí®í= ìåÇ= ÇÉê= sçêÄÉäÉÖìåÖ= ãáí=
â~é~òáí®íëïáêâë~ã= ÄÉëÉíòíÉå= píìÇáÉåéä®íòÉå= òì= _ÉÖáåå= ÇÉë=táåíÉêëÉãÉëíÉêë= OMNMLNNI= ÉêÜ∏Üí=
ìã=ÇÉå=pÅÜïìåÇÑ~âíçêK=

=
=
=
=
=



= S=

¬=Q=
=

wìä~ëëìåÖëò~ÜäÉå=ÑΩê=Ü∏ÜÉêÉ=c~ÅÜëÉãÉëíÉê=
=
aáÉ=w~ÜäÉå=ÇÉê=òìã=pçããÉêëÉãÉëíÉê=OMNN=~äë=cçêíÖÉëÅÜêáííÉåÉ=~ìÑòìåÉÜãÉåÇÉå=píìÇáÉêÉåÇÉå=
ïÉêÇÉå=ÉåíëéêÉÅÜÉåÇ=ÇÉê=^åä~ÖÉ=N=òì=ÇáÉëÉê=p~íòìåÖ=ÑÉëíÖÉëÉíòíK=
=
=
=

¬=R=
=

fåâê~ÑííêÉíÉå=
=
aáÉëÉ=p~íòìåÖ=íêáíí=ãáí=ÇÉê=dÉåÉÜãáÖìåÖ=ÇìêÅÜ=ÇáÉ==oÉâíçêáå=áå=hê~ÑíK=
=
=
=
=
_êÉãÉåI=ÇÉå=NPK=g~åì~ê=OMNN=
=
aáÉ=oÉâíçêáå=ÇÉê=eçÅÜëÅÜìäÉ=_êÉãÉå=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=



= T=

Aåä~ÖÉ=N=
=
wìä~ëëìåÖëò~ÜäÉå=ÑΩê=píìÇáÉåÖ®åÖÉ=ÇÉê=eçÅÜëÅÜìäÉ=_êÉãÉå=
=
~F==píìÇáÉåÖ®åÖÉ=ãáí=aáéäçã~ÄëÅÜäìëë= =
=

fp=píÉìÉê=ìåÇ=táêíëÅÜ~ÑíëêÉÅÜí=EfptoF= M=
=
=

ÄF=_~ÅÜÉäçêëíìÇáÉåÖ®åÖÉ==
=

bp=táêíëÅÜ~Ñí=ìåÇ=sÉêï~äíìåÖ=EbptsF= OM=
fp=däçÄ~ä=j~å~ÖÉãÉåí=EfpdjF= M=
fp=qçìêáëãìëã~å~ÖÉãÉåí=EfpqjF= NT=
fp=sçäâëïáêíëÅÜ~Ñí=EfpstF= QU=
fp=táêíëÅÜ~ÑíëáåÖÉåáÉìêïÉëÉå=EfptfF= N=
_ÉíêáÉÄëïáêíëÅÜ~Ñí=E_tF= M=
_ÉíêáÉÄëïáêíëÅÜ~Ñí=L=fåíÉêå~íáçå~äÉë=j~å~ÖÉãÉåí=E_fjF= M=
bìêçéÉ~å=cáå~åÅÉ=~åÇ=^ÅÅçìåíáåÖ=Ebc^F= N=
j~å~ÖÉãÉåí=áã=e~åÇÉä=EjáeF= M=
^åÖÉï~åÇíÉ=táêíëÅÜ~Ñíëëéê~ÅÜÉå=ìåÇ==
fåíÉêå~íáçå~äÉ=råíÉêåÉÜãÉåëÑΩÜêìåÖ=E^tpF==

=

J=`ÜáåÉëáëÅÜ= PO=
J=g~é~åáëÅÜ= M=
J=^ê~ÄáëÅÜ= M=
^êÅÜáíÉâíìê=E^F= M=
_~ìáåÖÉåáÉìêïÉëÉå=E_^rF= M=
fp=rãïÉäííÉÅÜåáâ=EfprF= M=
fp=c~ÅÜàçìêå~äáëíáâ=EfpcgF= U=
fp=mçäáíáâã~å~ÖÉãÉåí=EfpmjF= R=
pçòá~äÉ=^êÄÉáí=Eplw^o_F= M=
fp=^åÖÉï~åÇíÉ=cêÉáòÉáíïáëëÉåëÅÜ~Ñí=Efp^cF= M=
fp=mÑäÉÖÉJ=ìåÇ=dÉëìåÇÜÉáíëã~å~ÖÉãÉåí=EfpmdF= NU=
bäÉâíêçíÉÅÜåáâ=OF= M=
fp=qÉÅÜåáëÅÜÉ=ìåÇ=^åÖÉï~åÇíÉ=mÜóëáâ=Efpq^mF=OF= M=
qÉÅÜåáëÅÜÉ=fåÑçêã~íáâ=EqfF= NR=
fp=qÉÅÜåáëÅÜÉ=fåÑçêã~íáâ=EfpqfF= OU=
aì~äÉê=píìÇáÉåÖ~åÖ=fåÑçêã~íáâ=EapfkcF= NT=
fåíÉêå~íáçå~äÉê=cê~ìÉåëíìÇáÉåÖ~åÖ=fåÑçêã~íáâ= M=
fp=jÉÇáÉåáåÑçêã~íáâ=EjfF= NP=
fp=aáÖáí~äÉ=jÉÇáÉå=EajF= M=
aì~äÉê=píìÇáÉåÖ~åÖ=jÉÅÜ~íêçåáâ= O=
fp=fã~ÖáåÖ=mÜóëáÅë=EfpfmF=NF= M=
fp=jáâêçJ=ìåÇ=léíçJpóëíÉãíÉÅÜåáâ=EfpjlF=NF= M=
fåÑçêã~íáçåëíÉÅÜåáëÅÜÉ=póëíÉãÉ=E_fqpF=NF= M=
jÉÅÜ~åáÅ~ä=båÖáåÉÉêáåÖ=EjbF= M=
däçÄ~ä=fåÇìëíêá~ä=j~å~ÖÉãÉåí=EdfjF=NF= M=
fp=iìÑíÑ~ÜêíëóëíÉãíÉÅÜåáâ=ìåÇ=Óã~å~ÖÉãÉåí=EfipqF= M=
fp=iìÑíÑ~ÜêíëóëíÉãíÉÅÜåáâ=ìåÇ=Jã~å~ÖÉãÉåí=ÑΩê==
t~êíìåÖëáåÖÉåáÉìêÉ=EfipqJjqF=OF=

NR=

fp=fåÇìëíêá~ä=j~å~ÖÉãÉåí=~åÇ=båÖáåÉÉêáåÖ=`Üáå~=Efjb`F=OF= OP=
båÉêÖáÉíÉÅÜåáâ=Ebkqb`F= M=
aì~äÉê=píìÇáÉåÖ~åÖ=jÉÅÜ~åáÅ~ä=mêçÇìÅíáçå=~åÇ=båÖáåÉÉêáåÖ=EjmbF=OF= M=
fp=pÜáééáåÖ=~åÇ=`Ü~êíÉêáåÖ=Efpp`F== M=
pÅÜáÑÑÄ~ì=ìåÇ=jÉÉêÉëíÉÅÜåáâ=EpìjF= M=



= U=

fp=pÅÜáÑÑÄ~ì=ìåÇ=jÉÉêÉëíÉÅÜåáâ=EfafklF= M=
píìÇáìã=áã=mê~ñáëîÉêÄìåÇ=pÅÜáÑÑÄ~ì=ìåÇ=jÉÉêÉëíÉÅÜåáâ= OM=
fp=_áçåáâ=Efp_F= NO=
fp=qÉÅÜåáëÅÜÉ=ìåÇ=^åÖÉï~åÇíÉ=_áçäçÖáÉ=Efpq^_F= M=

=
=
ÅF=j~ëíÉêëíìÇáÉåÖ®åÖÉ=
=

fåíÉêå~íáçå~ä=píìÇáÉë=áå=bÅçåçãáÅë=~åÇ=_ìëáåÉëë=^Çãáåáëíê~íáçå=Efpb_F= M=
_ìëáåÉëë=j~å~ÖÉãÉåí== M=
^êÅÜáíÉâíìê=L=båîáêçåãÉåí~ä=aÉëáÖå= M=
_~ìáåÖÉåáÉìêïÉëÉå=E_^rF= N=
rãïÉäííÉÅÜåáâ=EfprF= M=
bìêçéÉ~å=~åÇ=tçêäÇ=mçäáíáÅë= M=
fåíÉêå~íáçå~ä=píìÇáÉë=çÑ=iÉáëìêÉ=~åÇ=qçìêáëã=EjiqF= M=
wìâìåÑíëÑ®ÜáÖÉ=båÉêÖáÉëóëíÉãÉ= M=
bäÉÅíêçåáÅë=båÖáåÉÉêáåÖ= M=
fp=aáÖáí~äÉ=jÉÇáÉå= M=
fåÑçêã~íáâ=OF= M=
`çãéìíÉê=_~ëÉÇ=jÉÅÜ~åáÅ~ä=båÖáåÉÉêáåÖ=E`_jbF= R=
pÅÜáÑÑÄ~ì=ìåÇ=jÉÉêÉëíÉÅÜåáâ=EpìjF= M=
_áçåáâ=L=içâçãçíáçå=áå=cäìáÇÉå= OP=
fp=qÉÅÜåáëÅÜÉ=ìåÇ=^åÖÉï~åÇíÉ=_áçäçÖáÉ== M=
=

NF=^ìëä~ìÑÉåÇÉê=ÄòïK=~ìëÖÉä~ìÑÉåÉê=píìÇáÉåÖ~åÖ=
OF=kÉìÉê=áã=^ìÑÄ~ì=ÄÉÑáåÇäáÅÜÉê=píìÇáÉåÖ~åÖ==
=
AÄâΩêòìåÖÉåW=fp=Z=fåíÉêå~íáçå~äÉê=píìÇáÉåÖ~åÖI=bp=Z=bìêçé®áëÅÜÉê=píìÇáÉåÖ~åÖ=

=


