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= O=

lêÇåìåÖ=ÇÉê=eçÅÜëÅÜìäÉ=_êÉãÉå=òìê==
_ÉëíÉääìåÖ=îçå=eçåçêaêéêçÑÉëëçêáååÉå=ìåÇ=eçåçêaêéêçÑÉëëçêÉå==

=
sçã=NPK=lâíçÄÉê=OMMV=

=
aáÉ=oÉâíçêáå=ÇÉê=eçÅÜëÅÜìäÉ=_êÉãÉå=Ü~í= ~ã=NK=aÉòÉãÄÉê=OMMV=ÖÉã®≈=¬= = NNM=^Äë~íò=P=ÇÉë=
_êÉãáëÅÜÉå=eçÅÜëÅÜìäÖÉëÉíòÉë=E_êÉãedF=áå=ÇÉê=c~ëëìåÖ=ÇÉê=_Éâ~ååíã~ÅÜìåÖ=îçã=VK=j~á=OMMT=
E_êÉãK= d_äK= pK= PPVF= = ÇáÉ= îçã= ^â~ÇÉãáëÅÜÉå= pÉå~í= ~ã= NPK= lâíçÄÉê= OMMV= = ÄÉëÅÜäçëëÉåÉ==
lêÇåìåÖ=òìê=_ÉëíÉääìåÖ=îçå=eçåçê~êéêçÑÉëëçêáååÉå=ìåÇ=eçåçê~êéêçÑÉëëçêÉå=ÖÉåÉÜãáÖíK==

=
¬=N==

=
aáÉ=eçÅÜëÅÜìäÉ=_êÉãÉå=â~åå=ÇÉê=pÉå~íçêáå=ÑΩê=_áäÇìåÖ=ìåÇ=táëëÉåëÅÜ~Ñí=mÉêë∏åäáÅÜâÉáíÉåI=ÇáÉ=
å~ÅÜ= áÜêÉå= ïáëëÉåëÅÜ~ÑíäáÅÜÉå= iÉáëíìåÖÉå= ÇáÉ= ~å= ÉáåÉ= mêçÑÉëëìê= òì= ëíÉääÉåÇÉå= ^åÑçêÇÉêìåÖÉå=
ÉêÑΩääÉå=çÇÉê=ÇìêÅÜ=ÉåíëéêÉÅÜÉåÇÉ=_ÉêìÑëéê~ñáë=áå=ÜÉêîçêê~ÖÉåÇÉê=tÉáëÉ=~ìëÖÉïáÉëÉå=ëáåÇI=òìê=
_ÉëíÉääìåÖ=òìê=eçåçê~êéêçÑÉëëçêáå=çÇÉê=òìã=eçåçê~êéêçÑÉëëçê=îçêëÅÜä~ÖÉåK=báå=sçêëÅÜä~Ö=ëÉíòí=
áå=ÇÉê=oÉÖÉä=îçê~ìëI=Ç~ëë=ÇáÉ=ÄÉíêçÑÑÉåÉ=mÉêë∏åäáÅÜâÉáí==
=

NK ÉáåÉ=mêçãçíáçå=çÇÉê=ÖäÉáÅÜïÉêíáÖÉ=ïáëëÉåëÅÜ~ÑíäáÅÜÉ=iÉáëíìåÖÉå=ÉêÄê~ÅÜí=Ü~í=ìåÇ=
~âíìÉääÉ=ïáëëÉåëÅÜ~ÑíäáÅÜÉ=^âíáîáí®íÉåI=áå=ÇÉê=oÉÖÉä=å~ÅÜÖÉïáÉëÉå=ÇìêÅÜ=~åÉêâ~ååíÉ=
ïáëëÉåëÅÜ~ÑíäáÅÜÉ=sÉê∏ÑÑÉåíäáÅÜìåÖÉåI=îçêïÉáëÉå=â~åå==çÇÉê=

=
OK ÜÉêîçêê~ÖÉåÇÉ=ÄÉêìÑëéê~âíáëÅÜÉ=iÉáëíìåÖÉå=ÉêÄê~ÅÜí=Ü~í==ëçïáÉ=

=
PK áå=ÇÉê=oÉÖÉä=Éáå=ãÉÜêà®ÜêáÖÉë=ÄÉëçåÇÉêÉë=båÖ~ÖÉãÉåí=áã=páååÉ=ÇÉê=eçÅÜëÅÜìäÉ=ÖÉòÉáÖí=

çÇÉê=iÉÜêäÉáëíìåÖÉå=~å=ÇÉê=eçÅÜëÅÜìäÉ=ÉêÄê~ÅÜí=Ü~íK==
=

=
¬=O==

=
_É~ÄëáÅÜíáÖí= Éáå= c~âìäí®íëê~í= çÇÉê= Éáå= ^ÄíÉáäìåÖëê~í= ÉáåÉ= mÉêëçå= òìê= _ÉëíÉääìåÖ= òìê=
eçåçê~êéêçÑÉëëçêáå=çÇÉê=òìã=eçåçê~êéêçÑÉëëçê=îçêòìëÅÜä~ÖÉåI=ëç=ëÉíòí=Éê=òìê=§ÄÉêéêΩÑìåÖ=ÇÉê=
áå= ¬= N= ÖÉå~ååíÉå= sçê~ìëëÉíòìåÖÉå= ÉáåÉ= hçããáëëáçå= ÉáåI= áå= ÇÉê= ÇáÉ= dêìééÉ= ÇÉê=
eçÅÜëÅÜìääÉÜêÉêáååÉå= ìåÇ= eçÅÜëÅÜìääÉÜêÉê= ΩÄÉê= ÇáÉ= jÉÜêÜÉáí= ÇÉê= píáããÉå= îÉêÑΩÖíK= aÉê=
hçããáëëáçå=ëçääÉå=sÉêíêÉíÉêáååÉå=ìåÇ=sÉêíêÉíÉê=ÇÉë=c~ÅÜëI=áå=ÇÉã=ÇÉê=çÇÉê=ÇáÉ=sçêòìëÅÜä~ÖÉåÇÉ=
í®íáÖ=ïÉêÇÉå=ëçääI=~åÖÉÜ∏êÉåK==
=

=
¬=P==

=
aáÉ= hçããáëëáçå= Éê~êÄÉáíÉí= ÉáåÉ= ÄÉÖêΩåÇÉíÉ= píÉääìåÖå~ÜãÉ= òìê= cê~ÖÉI= çÄ= ÉáåÉ= _ÉëíÉääìåÖ= òìê=
eçåçê~êéêçÑÉëëçêáå= çÇÉê= òìã= eçåçê~êéêçÑÉëëçê= îçêÖÉëÅÜä~ÖÉå= ïÉêÇÉå= ëçääK= = táêÇ= Éáå=
_ÉëíÉääìåÖëîçêëÅÜä~Ö=ÄÉÑΩêïçêíÉíI=ëç=áëí=ÇáÉëÉ=bãéÑÉÜäìåÖ=áã=eáåÄäáÅâ=~ìÑ=ÇáÉ=áå=¬=N=ÖÉå~ååíÉå=
sçê~ìëëÉíòìåÖÉå=áå=cçêã=ÉáåÉê=i~ìÇ~íáç=òì=ÄÉÖêΩåÇÉåK=aáÉ=hçããáëëáçå=â~åå=òìê=_ÉÖêΩåÇìåÖ=
áÜêÉê= bãéÑÉÜäìåÖ= áã= báåîÉêåÉÜãÉå= ãáí= ÇÉê= çÇÉê= ÇÉã= _ÉíêçÑÑÉåÉå= dìí~ÅÜíÉå= ÉáåÜçäÉåK= aÉê=
píÉääìåÖå~ÜãÉ=ÇÉê=hçããáëëáçå=ëáåÇ=ÇáÉ=ëáÉ=ÄÉÖêΩåÇÉåÇÉå=UåíÉêä~ÖÉå=ÄÉáòìÑΩÖÉåK=
=
=

¬=Q==
=
ENF= ^ìÑ= ÇÉê= dêìåÇä~ÖÉ= ÇÉë= _ÉêáÅÜíë= ÉåíëÅÜÉáÇÉí= ÇÉê= c~âìäí®íëê~í= çÇÉê= ^ÄíÉáäìåÖëê~íI= çÄ=
ÖÉÖÉåΩÄÉê= ÇÉê= pÉå~íçêáå= ÑΩê= _áäÇìåÖ= ìåÇ= táëëÉåëÅÜ~Ñí= Éáå= sçêëÅÜä~Ö= òìê= _ÉëíÉääìåÖ= òìê=
eçåçê~êéêçÑÉëëçêáå=çÇÉê=òìã=eçåçê~êéêçÑÉëëçê=ÉêÑçäÖÉå=ëçääK==
=
EOF= aÉê= sçêëÅÜä~Ö= ÇÉë= c~âìäí®íëê~íë= çÇÉê= ÇÉë= ^ÄíÉáäìåÖëê~íë= òìê= _ÉëíÉääìåÖ= òìê=
eçåçê~êéêçÑÉëëçêáå=çÇÉê=òìã=eçåçê~êéêçÑÉëëçê=ëçää=^åÖ~ÄÉå=Ç~òì=ÉåíÜ~äíÉåI==



= P=

NK çÄ= ÇáÉ= _ÉëíÉääìåÖ= òìê= eçåçê~êéêçÑÉëëçêáå= çÇÉê= òìã= eçåçê~êéêçÑÉëëçê= ÄÉÑêáëíÉí= çÇÉê=
ìåÄÉÑêáëíÉí=ÉêÑçäÖÉå=ëçääI==

OK áå=ïÉäÅÜÉã=UãÑ~åÖ=ÉáåÉ=iÉÜêîÉêéÑäáÅÜíìåÖ=ÉáåëÅÜäáÉ≈äáÅÜ=ÇÉê=_ÉíÉáäáÖìåÖ=~å=mêΩÑìåÖÉåI=
ÉáåÉ=cçêëÅÜìåÖëîÉêéÑäáÅÜíìåÖ=çÇÉê=ÉáåÉ=sÉêéÑäáÅÜíìåÖ=áå=iÉÜêÉ=ìåÇ=cçêëÅÜìåÖ=ÄÉÖêΩåÇÉí=
ïÉêÇÉå=ëçääK==

=
pçää= îçå= ÇÉê= _ÉëíáããìåÖ= ÉáåÉê= sÉêéÑäáÅÜíìåÖ= ÖÉã®≈= ¬= Q= EOF= p~íò= N= kêK= O= ~ìëå~ÜãëïÉáëÉ=
~ÄÖÉëÉÜÉå=ïÉêÇÉåI= áëí=ÇáÉë=ÄÉëçåÇÉêë= òì=ÄÉÖêΩåÇÉåK=aáÉ=båíëÅÜÉáÇìåÖ=ÇÉë= c~âìäí®íëê~íë=çÇÉê=
ÇÉë= ^ÄíÉáäìåÖëê~íë= áëí= òìë~ããÉå= ãáí= ÇÉã= _ÉêáÅÜí= ÇÉê= hçããáëëáçå= ÇÉã= oÉâíçê~í= òìê=
píÉääìåÖå~ÜãÉ=ìåÇ=tÉáíÉêäÉáíìåÖ=~å=ÇáÉ=pÉå~íçêáå=ÑΩê=_áäÇìåÖ=ìåÇ=táëëÉåëÅÜ~Ñí=òìòìäÉáíÉåK==

=
=

¬=R==
=
_É~ÄëáÅÜíáÖí= Ç~ë= oÉâíçê~í= ÇÉã= sçíìã= ÇÉë= c~âìäí®íëê~íÉë= çÇÉê= ÇÉë= ^ÄíÉáäìåÖëê~íÉë= åáÅÜí= òì=
ÑçäÖÉåI= ëç= â~åå= Éë= ÇÉå= sçêëÅÜä~Ö= ìåíÉê= ^åÖ~ÄÉ= îçå=dêΩåÇÉå= ~å= ÇÉå= c~âìäí®íëê~í= ÄòïK= ÇÉå=
^ÄíÉáäìåÖëê~í= òìêΩÅâîÉêïÉáëÉå= ìåÇ= áÜå= òìê= píÉääìåÖå~ÜãÉ= ~ìÑÑçêÇÉêåK= aÉê= ÉêåÉìíÉ= _ÉëÅÜäìëë=
ÇÉë= c~âìäí®íëê~íÉë= çÇÉê= ^ÄíÉáäìåÖëê~íÉë= áëí= ΩÄÉê= Ç~ë= oÉâíçê~í= ãáí= ÇÉëëÉå= píÉääìåÖå~ÜãÉ= ÇÉê=
pÉå~íçêáå=ÑΩê=_áäÇìåÖ=ìåÇ=táëëÉåëÅÜ~Ñí=òìòìäÉáíÉåK==
=

=
¬=S==

=
aáÉëÉ=lêÇåìåÖ=íêáíí=ãáí==ÇÉê=dÉåÉÜãáÖìåÖ=ÇìêÅÜ=ÇáÉ=oÉâíçêáå=áå=hê~ÑíK==
=
=
_êÉãÉåI=ÇÉå==NK=aÉòÉãÄÉê=OMMV=
aáÉ=oÉâíçêáå=ÇÉê=eçÅÜëÅÜìäÉ=_êÉãÉå=
 
=
=
=

=
lêÇåìåÖ=ÇÉê=eçÅÜëÅÜìäÉ=_êÉãÉå=ÑΩê=ÇáÉ=páÅÜÉêÜÉáí=ÇÉê=fåÑçêãaíáçåëíÉÅÜåáâ=

EfqJpáÅÜÉêÜÉáíëçêÇåìåÖF==
îçã=NVK=j~á=OMMV=

=
=
aáÉ= = oÉâíçêáå= = ÇÉê= eçÅÜëÅÜìäÉ= _êÉãÉå= Ü~í= ~ã= ORK=j~á= = OMMV= ÖÉã®≈= ¬= = NNM= ^Äë~íò= P= ÇÉë=
_êÉãáëÅÜÉå=eçÅÜëÅÜìäÖÉëÉíòÉë=E_êÉãedF=áå=ÇÉê=c~ëëìåÖ=ÇÉê=_Éâ~ååíã~ÅÜìåÖ=îçã=VK=j~á=OMMT=
E_êÉãK= d_äK= pK= PPVF= = ÇáÉ= îçã= ^â~ÇÉãáëÅÜÉå= pÉå~í= ~ã= NVK= j~á= OMMV= ÄÉëÅÜäçëëÉåÉ= = fqJ
páÅÜÉêÜÉáíëçêÇåìåÖ=ÇÉê=eçÅÜëÅÜìäÉ=_êÉãÉå=áå=ÇÉê=å~ÅÜëíÉÜÉåÇÉå=c~ëëìåÖ=ÖÉåÉÜãáÖíK=

=
mê®aãÄÉä=

cìåâíáçåáÉêÉåÇÉ=ìåÇ=ëáÅÜÉêÉ=fqJmêçòÉëëÉ=ëáåÇ=ÉáåÉ=òÉåíê~äÉ=dêìåÇä~ÖÉ=ÑΩê=ÇáÉ=iÉáëíìåÖëÑ®ÜáÖâÉáí=
ÉáåÉê= eçÅÜëÅÜìäÉ= ~ìÑ= ÇÉå= dÉÄáÉíÉå= iÉÜêÉI= cçêëÅÜìåÖ= ìåÇ= sÉêï~äíìåÖK= aÉê= eçÅÜëÅÜìäÄÉíêáÉÄ=
ÉêÑçêÇÉêí= áå= òìåÉÜãÉåÇÉå=j~≈=ÇáÉ= fåíÉÖê~íáçå= îçå=sÉêÑ~ÜêÉå= ìåÇ=^Ää®ìÑÉåI= ÇáÉ= ëáÅÜ= ~ìÑ= ÇáÉ=
j∏ÖäáÅÜâÉáíÉå= ÇÉê= fåÑçêã~íáçåëíÉÅÜåáâ= EfqF= ëíΩíòÉåK= a~ÑΩê= áëí= ÇáÉ= páÅÜÉêëíÉääìåÖ= ÇÉê= fåíÉÖêáí®íI=
sÉêíê~ìäáÅÜâÉáí=ìåÇ=sÉêÑΩÖÄ~êâÉáí=îçå=a~íÉåI=mêçÖê~ããÉå=ìåÇ=aáÉåëíÉå=òïáåÖÉåÇ=ÉêÑçêÇÉêäáÅÜK=
=
UåíÉê=ÇáÉëÉå=_ÉÇáåÖìåÖÉå=âçããí=ÇÉê=łpáÅÜÉêÜÉáí=áå=ÇÉê=fåÑçêã~íáçåëíÉÅÜåáâB=EłfqJpáÅÜÉêÜÉáíBF=
ÉáåÉ=ÖêìåÇë®íòäáÅÜÉ=ìåÇ=ëíê~íÉÖáëÅÜÉ=_ÉÇÉìíìåÖ=áå=ÇÉê=eçÅÜëÅÜìäÉ=òìI=ÇáÉ=ÇáÉ=båíïáÅâäìåÖ=ìåÇ=
UãëÉíòìåÖ= ÉáåÉê= ÉáåÜÉáíäáÅÜÉå= ÜçÅÜëÅÜìäïÉáíÉå= o~ÜãÉåêáÅÜíäáåáÉ= ÇÉê= fqJpáÅÜÉêÜÉáí= ÑΩê= ÇáÉ=
eçÅÜëÅÜìäÉ=_êÉãÉå=ÉêÑçêÇÉêäáÅÜ=ã~ÅÜíK=e~ìéíòáÉä=ÇÉê=dÉëí~äíìåÖ=îçå=fqJpáÅÜÉêÜÉáí=ãìëë=Éë=ëÉáåI=



= Q=

ÇÉå= ÉåíëéêÉÅÜÉåÇÉå=o~ÜãÉå= ÑΩê= Ç~ë= cìåâíáçåáÉêÉå= îçå= iÉÜêÉI= cçêëÅÜìåÖ=ìåÇ=sÉêï~äíìåÖ= òì=
ÄáÉíÉåK= aáÉëÉë= â~åå= ïÉÖÉå= ÇÉê= âçãéäÉñÉå= j~íÉêáÉI= ÇÉê= ëáÅÜ= ëÅÜåÉää= ïÉáíÉê= ÉåíïáÅâÉäåÇÉå=
íÉÅÜåáëÅÜÉå= j∏ÖäáÅÜâÉáíÉå= ìåÇ= ïÉÖÉå= ÇÉê= ÄÉÖêÉåòíÉå= Ñáå~åòáÉääÉå= ìåÇ= éÉêëçåÉääÉå=
j∏ÖäáÅÜâÉáíÉå=åìê=áå=ÉáåÉã=âçåíáåìáÉêäáÅÜÉå=fqJpáÅÜÉêÜÉáíëéêçòÉëë=ÉêÑçäÖÉåI=ÇÉê=ÇÉå=ÄÉëçåÇÉêÉå=
_ÉÇáåÖìåÖÉå=ÇÉê=eçÅÜëÅÜìäÉ=ÖÉêÉÅÜí=ïáêÇK=
=
aáÉëÉ=lêÇåìåÖ=êÉÖÉäí=ÇáÉ=wìëí®åÇáÖâÉáíÉå=ìåÇ=ÇáÉ=sÉê~åíïçêíäáÅÜâÉáí=ëçïáÉ=ÇáÉ=wìë~ããÉå~êÄÉáí=
áã=ÜçÅÜëÅÜìäïÉáíÉå=fqJpáÅÜÉêÜÉáíëéêçòÉëëK=
wáÉä= ÇÉê= fqJpáÅÜÉêÜÉáíëçêÇåìåÖ= áëí= Éë= åáÅÜí= åìêI= ÇáÉ= ÉñáëíáÉêÉåÇÉå= ÖÉëÉíòäáÅÜÉå= ^ìÑä~ÖÉå= òì=
ÉêÑΩääÉåI=ëçåÇÉêå=éêáã®ê=ÇáÉ= áå=ÇÉê=eçÅÜëÅÜìäÉ=îÉê~êÄÉáíÉíÉåI=ΩÄÉêíê~ÖÉåÉå=ìåÇ=ÖÉëéÉáÅÜÉêíÉå=
a~íÉå= ìåÇ= ^åïÉåÇìåÖÉå= òì= ëÅÜΩíòÉå= ëçïáÉ= ÇáÉ= eçÅÜëÅÜìäÉ= _êÉãÉå= ëçïÉáí= ã∏ÖäáÅÜ= îçê=
fã~ÖÉîÉêäìëí=ìåÇ=Ñáå~åòáÉääÉå=pÅÜ®ÇÉå=òì=ÄÉï~ÜêÉåK=
aáÉ= båíïáÅâäìåÖ= ìåÇ= cçêíëÅÜêÉáÄìåÖ= ÇÉë= fqJpáÅÜÉêÜÉáíëéêçòÉëë= ãìëë= ëáÅÜ= ÉáåÉêëÉáíë= ~å= ÇÉå=
ÖÉëÉíòäáÅÜ= ÑÉëíÖÉäÉÖíÉå=^ìÑÖ~ÄÉå= ÇÉê=eçÅÜëÅÜìäÉå= ëçïáÉ= ~å= áÜêÉã=j~åÇ~í= òìê=t~ÜêìåÖ= ÇÉê=
~â~ÇÉãáëÅÜÉå= cêÉáÜÉáí= çêáÉåíáÉêÉåI= ~åÇÉêÉêëÉáíë= áëí= ëáÉ= åìê= ΩÄÉê= ÉáåÉå= âçåíáåìáÉêäáÅÜÉå= fqJ
páÅÜÉêÜÉáíëéêçòÉëë=áååÉêÜ~äÄ=ÖÉêÉÖÉäíÉê=sÉê~åíïçêíìåÖëëíêìâíìêÉå=òì=ÉêòáÉäÉåK=bë=ÉãéÑáÉÜäí=ëáÅÜI=
ÇáÉëÉå= fqJpáÅÜÉêÜÉáíëéêçòÉëë= ~å= mêáåòáéáÉå= òì=çêáÉåíáÉêÉåI= ÇáÉ= îçã=_ìåÇÉë~ãí= ÑΩê= páÅÜÉêÜÉáí= áå=
ÇÉê=fåÑçêã~íáçåëíÉÅÜåáâ=E_pfF=áå=ÇÉå=fqJdêìåÇëÅÜìíòJh~í~äçÖÉå=åáÉÇÉêÖÉäÉÖí=ëáåÇK=
=
Uã= ÇÉå= ÖÉëíáÉÖÉåÉå=^åÑçêÇÉêìåÖÉå= ~å= = fqJpáÅÜÉêÜÉáí= oÉÅÜåìåÖ= òì= íê~ÖÉåI= áëí= ÇáÉ= fåáíááÉêìåÖ=
ÉáåÉë= fqJpáÅÜÉêÜÉáíëéêçòÉëëÉë= åçíïÉåÇáÖK= a~òì= ëçää= Éáå= fqJpáÅÜÉêÜÉáíëã~å~ÖÉãÉåíJqÉ~ã= EpjqF=
ÉáåÖÉëÉíòí=ïÉêÇÉåI=Ç~ë=ÇáÉ==fq=páÅÜÉêÜÉáíëçêÇåìåÖ=~äë=dêìåÇä~ÖÉ=ëÉáåÉê=q®íáÖâÉáí=åáããíK=aÉê=fqJ
páÅÜÉêÜÉáíëéêçòÉëë= ëí~êíÉí= ãáí= ÉáåÉê= ^å~äóëÉéÜ~ëÉI= áå= ÇÉê= ÇáÉ= fëíJpáíì~íáçå= ÇÉë=
fåÑçêã~íáçåëîÉêÄìåÇÉë= EdÉÄ®ìÇÉI= o®ìãÉI= fqJpóëíÉãÉI= ^åïÉåÇìåÖÉåI= kÉíòÉF= ~ìÑÖÉåçããÉå=
ïáêÇK=tÉáíÉêÜáå= ïáêÇ= òìë~ããÉå= ãáí= ÇÉå= báåêáÅÜíìåÖÉå= Éáå= pçääJwìëí~åÇ= ÑÉëíÖÉäÉÖíI= ÇÉê= òìã=
ÉáåÉå=ÉáåÉ=~åÖÉãÉëëÉåÉ=fåÑçêã~íáçåëëáÅÜÉêÜÉáí=ÇÉê=eçÅÜëÅÜìäÉ=òìã=wáÉä=Ü~í=ìåÇ=òìã=~åÇÉêÉå=
ÇáÉ=^åÑçêÇÉêìåÖÉå=ÇÉê=báåêáÅÜíìåÖÉå=ÇÉê=eçÅÜëÅÜìäÉ=ÄÉêΩÅâëáÅÜíáÖíK=fã=å®ÅÜëíÉå=pÅÜêáíí=ïÉêÇÉå=
ÇáÉ= j~≈å~ÜãÉå= ÑÉëíÖÉäÉÖíI= ìã= ÇáÉëÉå= pçääJwìëí~åÇ= îçã= pjq= ìåÇ= ÇÉå= báåêáÅÜíìåÖÉå= ÇÉê=
eçÅÜëÅÜìäÉ= ìãòìëÉíòÉåK= _Éá= ÇÉê= UãëÉíòìåÖ= ïáêÇ= ìK~K= ÑÉëíÖÉäÉÖí= ïÉäÅÜÉ= ^ìÑÖ~ÄÉå= ìåÇ=
hÉååíåáëëÉ= ÇÉê= L= ÇáÉ= ÇÉòÉåíê~äÉ= fqJpáÅÜÉêÜÉáíëÄÉ~ìÑíê~ÖíÉ= Ü~íK= aáÉëÉê= fqJpáÅÜÉêÜÉáíëéêçòÉëë=
çêáÉåíáÉêí=ëáÅÜ=~å=ÇÉå=bãéÑÉÜäìåÖÉå=ÇÉë=ack=EaÉìíëÅÜÉë=cçêëÅÜìåÖëåÉíò=ÉKsKF==ìåÇ=whf=EwÉåíêÉå=
ÑΩê=hçããìåáâ~íáçå=ìåÇ=fåÑçêã~íáçåëîÉê~êÄÉáíìåÖ=áå=iÉÜêÉ=ìåÇ=cçêëÅÜìåÖ=ÉKsKF==ìåÇ=Ä~ëáÉêí=~ìÑ=
ÇÉå= mêáåòáéáÉåI= ÇáÉ= îçã= _ìåÇÉë~ãí= ÑΩê= páÅÜÉêÜÉáí= áå= ÇÉê= fåÑçêã~íáçåëíÉÅÜåáâ= E_pfF= áå= ÇÉå= fqJ
dêìåÇëÅÜìíòJh~í~äçÖÉå=åáÉÇÉêÖÉäÉÖí=ëáåÇK=aáÉ=cê~ÖÉI=çÄ=Ç~ÄÉá=ÉáåÉ=_pfJwÉêíáÑáòáÉêìåÖ=~åÖÉëíêÉÄí=
ïÉêÇÉå=ëçääI=áëí=áã=^êÄÉáíëéêçòÉëë==ÇÉë=pjq=òì=âä®êÉåK=

=
¬=N=

dÉÖÉåëíaåÇ=ÇÉê=lêÇåìåÖ=

dÉÖÉåëí~åÇ= ÇáÉëÉê=lêÇåìåÖ= áëí= ÇáÉ= cÉëíäÉÖìåÖ= ÇÉê= òìê= oÉ~äáëáÉêìåÖ= ÉáåÉë=ÜçÅÜëÅÜìäïÉáíÉå= fqJ
páÅÜÉêÜÉáíëéêçòÉëëÉë=ÉêÑçêÇÉêäáÅÜÉå=sÉê~åíïçêíìåÖëëíêìâíìêÉåI=ÉáåÉ=ÖêçÄÉ=^ìÑÖ~ÄÉåòìçêÇåìåÖ=
ëçïáÉ=ÇáÉ= cÉëíäÉÖìåÖ=ÇÉê= wìë~ããÉå~êÄÉáí= ÇÉê= _ÉíÉáäáÖíÉåK=aáÉëÉ=lêÇåìåÖ=ïáêÇ= ÉêÖ®åòí= ÇìêÅÜ=
ÇáÉ=ëÉé~ê~íÉ=_ÉåìíòìåÖëçêÇåìåÖ=ÑΩê=fåÑçêã~íáçåëîÉê~êÄÉáíìåÖëëóëíÉãÉ=ÇÉê=eçÅÜëÅÜìäÉ=_êÉãÉåK=

¬=O=
dÉäíìåÖëÄÉêÉáÅÜ=

aÉê= dÉäíìåÖëÄÉêÉáÅÜ= ÇáÉëÉê= lêÇåìåÖ= ÉêëíêÉÅâí= ëáÅÜ= ~ìÑ= ~ääÉ= báåêáÅÜíìåÖÉå= ÇÉê= eçÅÜëÅÜìäÉ=
_êÉãÉå= Ec~âìäí®íÉåI= ïáëëÉåëÅÜ~ÑíäáÅÜÉ= báåêáÅÜíìåÖÉåI= òÉåíê~äÉ= báåêáÅÜíìåÖÉåI= sÉêï~äíìåÖ= ìåÇ=
ëçåëíáÖÉ=báåêáÅÜíìåÖÉåFI=~ìÑ=ÇáÉ=ÖÉë~ãíÉ=fqJfåÑê~ëíêìâíìê=ÇÉê=eçÅÜëÅÜìäÉI=ÉáåëÅÜäáÉ≈äáÅÜ=ÇÉê=Ç~êáå=
ÄÉíêáÉÄÉåÉå= fqJpóëíÉãÉ= ëçïáÉ=ÇáÉ=dÉë~ãíÜÉáí= ÇÉê= _ÉåìíòÉêK=aáÉ= cÉëíäÉÖìåÖÉå=ÇáÉëÉê=lêÇåìåÖ=
ìåÇ= ÇÉê= ÜáÉê~ìë= ÉåíëíÉÜÉåÇÉå= hçåòÉéíÉ=ãΩëëÉå= ÄÉá= sÉêÉáåÄ~êìåÖÉå= ìåÇ= sÉêíê®ÖÉå=ãáí= ^åJ
fåëíáíìíÉå=ìåÇ=ÉñíÉêåÉå=báåêáÅÜíìåÖÉåI=ÇáÉ=ÇáêÉâí=~å=Ç~ë=eçÅÜëÅÜìäåÉíò=~åÖÉëÅÜäçëëÉå=ëáåÇ=çÇÉê=
ΩÄÉê=ÇáÉëÉë=jáíåìíòÉê=ÇÉë=aÉìíëÅÜÉå=cçêëÅÜìåÖëåÉíòÉë=EackF=ëáåÇI=_ÉÇáåÖìåÖ=ëÉáåK=



= R=

¬=P=
_ÉíÉáäáÖíÉ=aã=fqJpáÅÜÉêÜÉáíëéêçòÉëë=

aáÉ=sÉê~åíïçêíìåÖ=ÑΩê=ÇÉå=fqJpáÅÜÉêÜÉáíëéêçòÉëë=äáÉÖí=ÄÉáã=oÉâíçê~íK=aáÉ=sÉê~åíïçêíäáÅÜâÉáí=ïáêÇ=
å~ÅÜ=j~≈Ö~ÄÉ=ÇÉê=å~ÅÜÑçäÖÉåÇÉå=_ÉëíáããìåÖÉå==ÇìêÅÜ=Ç~ë=oÉâíçê~í=~ÄÖÉëíìÑí=ÇÉäÉÖáÉêí=~ìÑW=
=
NK Ç~ë=fqJpáÅÜÉêÜÉáíëã~å~ÖÉãÉåíJqÉ~ã=EpjqF=
OK ÇáÉ=ÇÉòÉåíê~äÉå=fqJpáÅÜÉêÜÉáíëÄÉ~ìÑíê~ÖíÉå=
PK Ç~ë=oÉÅÜÉåòÉåíêìã=EowÜëÄFK=

¬=Q=
báåëÉíòìåÖ=ÇÉê=_ÉíÉáäáÖíÉå=

ENF aáÉ=eçÅÜëÅÜìääÉáíìåÖ=ëÉíòí=Éáå=fqJpáÅÜÉêÜÉáíëã~å~ÖÉãÉåíJqÉ~ã=EpjqF=ÉáåK==
=
pí®åÇáÖÉ= jáíÖäáÉÇÉê= ÇÉë= pjq= ëáåÇW=
=

• ÉáåÉ=sÉêíêÉíÉêáå=L=Éáå=sÉêíêÉíÉê==ÇÉë=oÉâíçê~íëI=
• ÇáÉ=L=ÇÉê=a~íÉåëÅÜìíòÄÉ~ìÑíê~ÖíÉI=
• ÉáåÉ=sÉêíêÉíÉêáå=L=Éáå=sÉêíêÉíÉê==ÇÉê=ÇÉòÉåíê~äÉå=fqJpáÅÜÉêÜÉáíëÄÉ~ìÑíê~ÖíÉåI=
• ÉáåÉ=sÉêíêÉíÉêáå=L=Éáå=sÉêíêÉíÉê==ÇÉë=owÜëÄK=
=
tÉáíÉêÉ= ë~ÅÜîÉêëí®åÇáÖÉ= jáíÖäáÉÇÉê= â∏ååÉå= îçå= ÇÉê= eçÅÜëÅÜìääÉáíìåÖ= Ó= ~ìÅÜ= ÄÉÑêáëíÉí= Ó=
ÄÉå~ååí=ïÉêÇÉåK=a~ë=jáíÖäáÉÇ=ÇÉë=oÉâíçê~íë=ÑΩÜêí=ÇÉå=sçêëáíòK=
=

EOF k~ÅÜ= sçêÖ~ÄÉ= ÇÉë= pjq= ïÉêÇÉå= ÇÉòÉåíê~äÉ= fqJpáÅÜÉêÜÉáíëÄÉ~ìÑíê~ÖíÉ= ÄÉëíÉääíK= få= àÉÇÉê=
c~âìäí®í= ïáêÇ= ãáåÇÉëíÉåë= ÉáåÉ= L= Éáå= = fqJpáÅÜÉêÜÉáíëÄÉ~ìÑíê~ÖíÉLê= ÄÉëíÉääíK= aìêÅÜ= ÇáÉ=
_ÉåÉååìåÖ=ãΩëëÉå= ~ääÉ= fqJpóëíÉãÉ= áã=dÉäíìåÖëÄÉêÉáÅÜ= ëçïáÉ= ÇáÉ= ÑΩê= ÇÉå= _ÉíêáÉÄ= îçê=lêí=
îÉê~åíïçêíäáÅÜÉå=mÉêëçåÉå=ÉáåÉêLã=fqJpáÅÜÉêÜÉáíëÄÉ~ìÑíê~ÖíÉå=òìÖÉçêÇåÉí=ëÉáåK==

=
EPF _Éá= ÇÉê= _ÉëíÉääìåÖL_ÉåÉååìåÖ= ÇÉê= áã= fqJpáÅÜÉêÜÉáíëéêçòÉëë= ~âíáîÉå= mÉêëçåÉå= ëçää= ÇáÉ=

ÉêÑçêÇÉêäáÅÜÉ= éÉêëçåÉääÉ= hçåíáåìáí®í= ÄÉêΩÅâëáÅÜíáÖí= ïÉêÇÉåK= aÉëÜ~äÄ= ëçääÉå= ÇáÉ= fqJ
páÅÜÉêÜÉáíëÄÉ~ìÑíê~ÖíÉå=òìã=Ü~ìéí~ãíäáÅÜÉå=mÉêëçå~ä=ÇÉê=eçÅÜëÅÜìäÉ=_êÉãÉå=ÖÉÜ∏êÉåK=

=

¬=R=
^ìÑÖaÄÉå=ÇÉê=_ÉíÉáäáÖíÉå=

ENF a~ë=pjq=áëí=ÑΩê=ÇáÉ=oáÅÜíäáåáÉåÉêëíÉääìåÖI=cçêíëÅÜêÉáÄìåÖI=UãëÉíòìåÖ=ìåÇ=§ÄÉêï~ÅÜìåÖ=ÇÉë=
fqJpáÅÜÉêÜÉáíëéêçòÉëëÉë=îÉê~åíïçêíäáÅÜK=a~òì=ò®Üäí=~ìÅÜ=Ç~ë=bê~êÄÉáíÉå=îçå=kçíÑ~ääéä®åÉåK=

=
EOF a~ë=pjq=ÖáÄí=ÇáÉ=ÜçÅÜëÅÜìäáåíÉêåÉå=íÉÅÜåáëÅÜÉå=pí~åÇ~êÇë=òìê=fqJpáÅÜÉêÜÉáí=îçêK=^ì≈ÉêÇÉã=

îÉê~åä~ëëí= Éë= ÇáÉ= pÅÜìäìåÖ= ìåÇ= tÉáíÉêÄáäÇìåÖ= ÇÉê= ÇÉòÉåíê~äÉå= fqJpáÅÜÉêÜÉáíëÄÉ~ìÑíê~ÖíÉå=
ìåÇ=ÇáÉ=UåíÉêëíΩíòìåÖ=ÄÉá=ÇÉê=oáÅÜíäáåáÉåìãëÉíòìåÖK=

=
EPF a~ë= pjqLçéÉê~íáîÉ= ^êÄÉáíëÖêìééÉ= ÇçâìãÉåíáÉêí= ëáÅÜÉêÜÉáíëêÉäÉî~åíÉ= sçêÑ®ääÉ= ìåÇ= ÉêëíÉääí=

à®ÜêäáÅÜ=ÉáåÉå=fqJpáÅÜÉêÜÉáíëÄÉêáÅÜíK=
=
EQF aáÉ= ÇÉòÉåíê~äÉå= fqJpáÅÜÉêÜÉáíëÄÉ~ìÑíê~ÖíÉå= ëáåÇ= ÑΩê= ÇáÉ= UãëÉíòìåÖ= ~ääÉê= ãáí= ÇÉã= pjq=

~ÄÖÉëíáããíÉå= páÅÜÉêÜÉáíëÄÉä~åÖÉ= ÄÉá= ÇÉå= fqJpóëíÉãÉå= ìåÇ= J^åïÉåÇìåÖÉå= ëçïáÉ= ÇÉå=
jáí~êÄÉáíÉêáååÉå= ìåÇ= jáí~êÄÉáíÉêå= áå= áÜêÉå= sÉê~åíïçêíìåÖëÄÉêÉáÅÜÉå= îÉê~åíïçêíäáÅÜK= páÉ=
ëáåÇ= îÉêéÑäáÅÜíÉí= ëáÅÜ= ~ìÑ= ÇÉã=dÉÄáÉí= ÇÉê= fqJpáÅÜÉêÜÉáí=ïÉáíÉêòìÄáäÇÉå= ìåÇ= áÜê=táëëÉå= ~ìÑ=
ÉáåÉã=~âíìÉääÉå=pí~åÇ=òì=Ü~äíÉåK=

=
ERF a~ë= owÜëÄ= áëí= ÑΩê= ÇáÉ= ëóëíÉãJI= åÉíòJ= ìåÇ= ÄÉíêáÉÄëíÉÅÜåáëÅÜÉå= ^ëéÉâíÉ= ÇÉê= fqJpáÅÜÉêÜÉáí=

îÉê~åíïçêíäáÅÜK=bë=~êÄÉáíÉí=ÉåÖ=ãáí=ÇÉã=pjq=òìë~ããÉåK=



= S=

=
ESF aáÉ= báåêáÅÜíìåÖÉå= ÇÉê= eçÅÜëÅÜìäÉ= ëáåÇ= îÉêéÑäáÅÜíÉíI= ÄÉá= ~ääÉå= êÉäÉî~åíÉå= mä~åìåÖÉåI=

sÉêÑ~ÜêÉå= ìåÇ= båíëÅÜÉáÇìåÖÉå= ãáí= _ÉòìÖ= òì= fqJpáÅÜÉêÜÉáí= ÇáÉ= àÉïÉáäë= òìëí®åÇáÖÉå=
ÇÉòÉåíê~äÉå=fqJpáÅÜÉêÜÉáíëÄÉ~ìÑíê~ÖíÉå=ëçïáÉ=Ç~ë=pjq=êÉÅÜíòÉáíáÖ=ìåîÉêòΩÖäáÅÜ=òì=ÄÉíÉáäáÖÉåK=

=
ETF aáÉ= ~ã= fqJpáÅÜÉêÜÉáíëéêçòÉëë= _ÉíÉáäáÖíÉå= ~êÄÉáíÉå= áå= ~ääÉå= _Éä~åÖÉå= ÇÉê= fqJpáÅÜÉêÜÉáí=

òìë~ããÉåI= ëíÉääÉå= ÇáÉ= Ç~òì= ÉêÑçêÇÉêäáÅÜÉå= fåÑçêã~íáçåÉå= ÄÉêÉáí= ìåÇ= êÉÖÉäå= ÇáÉ=
hçããìåáâ~íáçåëJ=ìåÇ=båíëÅÜÉáÇìåÖëïÉÖÉ=ëçïçÜä=ìåíÉêÉáå~åÇÉê=ïáÉ=~ìÅÜ=áå=_ÉòáÉÜìåÖ=òì=
aêáííÉåK=_Éá=dÉÑ~Üê=áã=sÉêòìÖ=ÑΩê=ÇáÉ=fqJpáÅÜÉêÜÉáí=Ü~í=ÑΩê=~ääÉ=_ÉíÉáäáÖíÉå=ÇáÉ=_ÉëÉáíáÖìåÖ=ÇÉê=
fqJpáÅÜÉêÜÉáíëêáëáâÉå=sçêê~åÖ=îçê=~åÇÉêÉå=aáÉåëí~ìÑÖ~ÄÉåK=

¬=S=
rãëÉíòìåÖ=ÇÉë=fqJpáÅÜÉêÜÉáíëéêçòÉëëÉë=

ENF a~ë=pjq=áåáíááÉêíI=ëíÉìÉêí=ìåÇ=âçåíêçääáÉêí=ÇáÉ=UãëÉíòìåÖ=ÇÉë=fqJpáÅÜÉêÜÉáíëéêçòÉëëÉëK=aáÉëÉê=
ìãÑ~ëëí= å~ÅÜ= ÑÉëíòìäÉÖÉåÇÉå= mêáçêáí®íÉå= íÉÅÜåáëÅÜÉ= ìåÇ= çêÖ~åáë~íçêáëÅÜÉ= j~≈å~ÜãÉå=
ëçïçÜä= éê®îÉåíáîÉê= ~äë= ~ìÅÜ= êÉ~âíáîÉê= ^êí= ëçïáÉ= j~≈å~ÜãÉå= òìê= ëÅÜåÉääÉå=
hêáëÉåáåíÉêîÉåíáçåK=

=
EOF aáÉ=òì=Éê~êÄÉáíÉåÇÉå=kçíÑ~ääéä®åÉ=ÄÉáåÜ~äíÉå=e~åÇäìåÖë~åïÉáëìåÖÉå=ìåÇ=sÉêÜ~äíÉåëêÉÖÉäå=

ÑΩê=ÄÉëíáããíÉ=dÉÑ~ÜêÉåëáíì~íáçåÉå=ìåÇ=pÅÜ~ÇÉåëÉêÉáÖåáëëÉK=páÉ=îÉêÑçäÖÉå=Ç~ë=wáÉäI=dÉÑ~ÜêÉå=
~ÄòìïÉåÇÉå=ìåÇ=ÉáåÉ=ã∏ÖäáÅÜëí= ëÅÜåÉääÉ=táÉÇÉêÜÉêëíÉääìåÖ=ÇÉê=sÉêÑΩÖÄ~êâÉáí= ÄÉíêçÑÑÉåÉê=
fqJoÉëëçìêÅÉå=òì=ÉêêÉáÅÜÉåK=

=
EPF aáÉ= ÇÉòÉåíê~äÉå= fqJpáÅÜÉêÜÉáíëÄÉ~ìÑíê~ÖíÉå= ëáåÇ= ÑΩê= ÇáÉ= âçåíáåìáÉêäáÅÜÉ= §ÄÉêï~ÅÜìåÖ= ÇÉê=

UãëÉíòìåÖ= ÇÉë= fqJpáÅÜÉêÜÉáíëéêçòÉëëÉë= áå= áÜêÉã= wìëí®åÇáÖâÉáíëÄÉêÉáÅÜ= îÉê~åíïçêíäáÅÜK= jáí=
áÜêÉê=_ÉëíÉääìåÖ=ÉêÜ~äíÉå=ëáÉ=ÇáÉ=òìê=t~ÜêåÉÜãìåÖ=áÜêÉê=^ìÑÖ~ÄÉå=ÉêÑçêÇÉêäáÅÜÉå=_ÉÑìÖåáëëÉ=
áå= áÜêÉã= wìëí®åÇáÖâÉáíëÄÉêÉáÅÜK= páÉ= áåÑçêãáÉêÉå= êÉÖÉäã®≈áÖ= ÇáÉ= iÉáíìåÖ= áÜêÉê= báåêáÅÜíìåÖ=
ΩÄÉê=ÇÉå=pí~åÇ=ÇÉê=UãëÉíòìåÖ=ìåÇ=ΩÄÉê=~âíìÉääÉ=mêçÄäÉãÑ®ääÉK=

=
EQF a~ë=pjq=ÄÉêìÑí=ÉáåÉå=^êÄÉáíëâêÉáë=~ìë=ÇÉã=hêÉáë=ÇÉê=ÇÉòÉåíê~äÉå=fqJpáÅÜÉêÜÉáíëÄÉ~ìÑíê~ÖíÉåI=

ìã= ÇáÉ= UãëÉíòìåÖ= ÇÉë= fqJpáÅÜÉêÜÉáíëéêçòÉëëÉë= ÜçÅÜëÅÜìäïÉáí= ~ÄòìëíáããÉå= ìåÇ=
bêÑ~ÜêìåÖÉå=~ìëòìí~ìëÅÜÉåK=

=
ERF ^ääÉ= ^åÖÉÜ∏êáÖÉå= ìåÇ= jáí~êÄÉáíÉê= ÇÉê= eçÅÜëÅÜìäÉ= _êÉãÉå= ëçïáÉ= ~ääÉ= _ÉåìíòÉê= ÇÉê= fqJ

fåÑê~ëíêìâíìê= ëáåÇ= òìê= jÉäÇìåÖ= ëáÅÜÉêÜÉáíëêÉäÉî~åíÉê= bêÉáÖåáëëÉ= ~å= ÇáÉ= ÇÉòÉåíê~äÉå= fqJ
páÅÜÉêÜÉáíëÄÉ~ìÑíê~ÖíÉå=çÇÉê=~å=jáíÖäáÉÇÉê=ÇÉë=pjq=îÉêéÑäáÅÜíÉíK=

¬=T=
hêáëÉåáåíÉêîÉåíáçå=

ENF _Éá=dÉÑ~Üê= áã= sÉêòìÖ= îÉê~åä~ëëÉå= ÇáÉ= ÇÉòÉåíê~äÉå= fqJpáÅÜÉêÜÉáíëÄÉ~ìÑíê~ÖíÉå= ÇáÉ= ëçÑçêíáÖÉ=
îçêΩÄÉêÖÉÜÉåÇÉ=píáäääÉÖìåÖ=ÄÉíêçÑÑÉåÉê=fqJpóëíÉãÉ=áå=áÜêÉã=wìëí®åÇáÖâÉáíëÄÉêÉáÅÜI=ïÉåå=Éáå=
Öê~îáÉêÉåÇÉê=pÅÜ~ÇÉå=îçê~ìëëáÅÜíäáÅÜ=åáÅÜí=~åÇÉêë=~ÄòìïÉåÇÉå=áëíK=a~ë=pjq=áëí=ìåîÉêòΩÖäáÅÜ=
òì=áåÑçêãáÉêÉåK==

=
EOF pçïÉáí=Ç~ë=owÜëÄ=dÉÑ~Üê=áã=sÉêòìÖ=ÑÉëíëíÉääíI=â~åå=Éë=kÉíò~åëÅÜäΩëëÉI=kÉíòÄÉêÉáÅÜÉ=ìåÇ=fqJ

póëíÉãÉ= EÖÖÑK= ~ìÅÜ= çÜåÉ= îçêÜÉêáÖÉ= _Éå~ÅÜêáÅÜíáÖìåÖ= ÇÉê= _ÉíêçÑÑÉåÉåF= îçêΩÄÉêÖÉÜÉåÇ=
ëéÉêêÉåI=ïÉåå= òì= ÄÉÑΩêÅÜíÉå= áëíI= Ç~ëë= Éáå= îçê~ìëëáÅÜíäáÅÜ= Öê~îáÉêÉåÇÉê= pÅÜ~ÇÉå= ÑΩê= ÇáÉ= fqJ
fåÑê~ëíêìâíìê=ÇÉê=eçÅÜëÅÜìäÉ=áå=qÉáäÉå=çÇÉê=áåëÖÉë~ãí=åáÅÜí=~åÇÉêë=~ÄòìïÉåÇÉå=áëíK=aáÉ=çÇÉê=
ÇÉê= òìëí®åÇáÖÉ= ÇÉòÉåíê~äÉ= fqJpáÅÜÉêÜÉáíëÄÉ~ìÑíê~ÖíÉ= ëçïáÉ= Ç~ë= pjq= ïÉêÇÉå= ìåîÉêòΩÖäáÅÜ=
áåÑçêãáÉêíK=

=
=
EPF aáÉ= táÉÇÉêáåÄÉíêáÉÄå~ÜãÉ= ÉêÑçäÖí= Éêëí= å~ÅÜ= ÇÉê= aìêÅÜÑΩÜêìåÖ= ÜáåêÉáÅÜÉåÇÉê= fqJ

páÅÜÉêÜÉáíëã~≈å~ÜãÉå=áå=^ÄëíáããìåÖ=ãáí=ÇÉã=owÜëÄK=



= T=

¬=U=
cáåaåòáÉêìåÖ=

ENF aáÉ= éÉêëçåÉääÉå= ìåÇ= Ñáå~åòáÉääÉå= oÉëëçìêÅÉå= ÑΩê= ~ääÉ= ÉêÑçêÇÉêäáÅÜÉå= ÇÉòÉåíê~äÉå= fqJ
páÅÜÉêÜÉáíëã~≈å~ÜãÉå=ëáåÇ=îçå=ÇÉê=ÄÉíêÉÑÑÉåÇÉå=báåêáÅÜíìåÖ=òì=ÉêÄêáåÖÉåK=a~êìåíÉê=Ñ~ääÉå=
~ìÅÜ= ÇáÉ= pÅÜìäìåÖëâçëíÉå= ÑΩê= ÇÉåLÇáÉ= ÇÉòÉåíê~äÉå= fqJpáÅÜÉêÜÉáíëÄÉ~ìÑíê~ÖíÉå= ëçïáÉ= ÇáÉ=
_ÉåìíòÉê=ÇÉê=báåêáÅÜíìåÖK=

=
EOF aáÉ= éÉêëçåÉääÉå= ìåÇ= Ñáå~åòáÉääÉå= oÉëëçìêÅÉå= ~ääÉê= òÉåíê~äÉå= fqJpáÅÜÉêÜÉáíëã~≈å~ÜãÉå= ëáåÇ=

~ìë=òÉåíê~äÉå=jáííÉäå=òì=Ñáå~åòáÉêÉåK=

¬=V=
fåJhêaÑíJqêÉíÉå=

aáÉëÉ=lêÇåìåÖ=íêáíí=å~ÅÜ=dÉåÉÜãáÖìåÖ=ÇìêÅÜ=ÇáÉ=oÉâíçêáå==áå=hê~ÑíK=
=
=
=
_êÉãÉåI=ÇÉå=ORK=j~á=OMMV=
aáÉ=oÉâíçêáå=ÇÉê=eçÅÜëÅÜìäÉ=_êÉãÉå=
=
=
=
=
=

lêÇåìåÖ=ΩÄÉê=Çaë=qÉáäòÉáíëíìÇáìã=aå=ÇÉê=eçÅÜëÅÜìäÉ=_êÉãÉå=
=

îçã=NRK=aÉòÉãÄÉê=OMMV=
=

aáÉ= oÉâíçêáå= ÇÉê= eçÅÜëÅÜìäÉ= _êÉãÉå= Ü~í= ~ã= NK= cÉÄêì~ê= 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=PPVF=ÇáÉ=å~ÅÜëíÉÜÉåÇÉI=îçã=^â~ÇÉãáëÅÜÉå=pÉå~í=ÇÉê=eçÅÜëÅÜìäÉ=_êÉãÉå=~ã=NRK=
aÉòÉãÄÉê=OMMV=~ìÑ=ÇÉê=dêìåÇä~ÖÉ=ÇÉë=¬=RR=^ÄëK=Q=_êÉãed=ÄÉëÅÜäçëëÉåÉ=lêÇåìåÖ=ΩÄÉê=Ç~ë=
qÉáäòÉáíëíìÇáìã=ÖÉåÉÜãáÖíK=
=

¬=N=
dêìåÇëaíò=

=
ENF=aáÉ=eçÅÜëÅÜìäÉ= _êÉãÉå=ÄáÉíÉí= áÜêÉå= áãã~íêáâìäáÉêíÉå= píìÇáÉêÉåÇÉå= Éáå= qÉáäòÉáíëíìÇáìã= ~åK=
a~ë=qÉáäòÉáíëíìÇáìã=Éêã∏ÖäáÅÜí=ÇÉå=píìÇáÉêÉåÇÉå=Ç~ë=ÑΩê=áÜêÉå=píìÇáÉåÖ~åÖ=ÄÉëíÉÜÉåÇÉ=ìåÇ=~ìÑ=
Éáå= sçääòÉáíëíìÇáìã= ~ìëÖÉêáÅÜíÉíÉ= iÉÜê~åÖÉÄçí= ìåíÉê= báåÜ~äíìåÖ= ÇÉê= àÉïÉáäë= ÖÉäíÉåÇÉå=
mêΩÑìåÖëçêÇåìåÖÉå=ÉåíëéêÉÅÜÉåÇ=áÜêÉå=_ÉÇΩêÑåáëëÉå==áå=qÉáäòÉáí=ï~ÜêòìåÉÜãÉåK==
=
EOF=báå=^åëéêìÅÜ=~ìÑ=_ÉêÉáíëíÉääìåÖ=ÉáåÉë=ÖÉëçåÇÉêíÉå=píìÇáÉåJ=ìåÇ=iÉÜê~åÖÉÄçíë=ïáêÇ=Ç~ÇìêÅÜ=
åáÅÜí= ÄÉÖêΩåÇÉíK= aÉê= oÉÖÉäëíìÇáÉåîÉêä~ìÑ= ìåÇ= ÇáÉ= oÉÖÉäëíìÇáÉåòÉáí= å~ÅÜ= ÇÉã= `ìêêáÅìäìã= ÇÉë=
àÉïÉáäáÖÉå=píìÇáÉåÖ~åÖë=ÄäÉáÄÉå=ìåÄÉêΩÜêíK==
=
EPF=báå=qÉáäòÉáíëíìÇáìã=áëí=~ìëÖÉëÅÜäçëëÉå=ÑΩê==

J=aì~äÉ=píìÇáÉåÖ®åÖÉ==
J=ÄÉêìÑëÄÉÖäÉáíÉåÇÉ=j~ëíÉêëíìÇáÉåÖ®åÖÉ==
J=^ìëä~åÇëJ=ìåÇ=mê~ñáëëÉãÉëíÉê==
J=^ÄëÅÜäìëëëÉãÉëíÉê=áå=j~ëíÉêëíìÇáÉåÖ®åÖÉåK==

=
=
=
=



= U=

¬=O=
sçêaìëëÉíòìåÖÉå=ÇÉë=qÉáäòÉáíëíìÇáìãë=

=
a~ë= qÉáäòÉáíëíìÇáìã= ëÉíòí= îçê~ìëI= Ç~ëë= ~ìë= ÉáåÉã= ïáÅÜíáÖÉå= dêìåÇ= Ç~ë= píìÇáìã= åáÅÜí= ~äë=
sçääòÉáíëíìÇáìã=ÄÉíêáÉÄÉå=ïÉêÇÉå=â~ååK=báå=ïáÅÜíáÖÉê=dêìåÇ=äáÉÖí=áåëÄÉëçåÇÉêÉ=îçê=ÄÉáW=
=

~F mÑäÉÖÉ=ìåÇ=_ÉíêÉììåÖ=ÉáåÉë=ÉáÖÉåÉå=ãáåÇÉêà®ÜêáÖÉå=háåÇÉë=çÇÉê=mÑäÉÖÉâáåÇÉë=
ÄF mÑäÉÖÉ=ÉáåÉê=L=ÉáåÉë=âê~åâÉå=çÇÉê=ÜáäÑëÄÉÇΩêÑíáÖÉå=^åÖÉÜ∏êáÖÉåI=
ÅF _ÉÜáåÇÉêìåÖ=çÇÉê=ÅÜêçåáëÅÜÉê=bêâê~åâìåÖI=
ÇF bêïÉêÄëí®íáÖâÉáíI=
ÉF ÜÉê~ìëê~ÖÉåÇÉã= ÖÉëÉääëÅÜ~ÑíäáÅÜÉã= båÖ~ÖÉãÉåí= EòK_K= ëçòá~äÉëI= éçäáíáëÅÜÉëI=

ÖÉïÉêâëÅÜ~ÑíäáÅÜÉë=båÖ~ÖÉãÉåíI=âΩåëíäÉêáëÅÜÉ=^âíáîáí®íÉåI=eçÅÜäÉáëíìåÖëëéçêíF=çÇÉê=
ÑF jáí~êÄÉáí=áå=dêÉãáÉå=ÇÉê=ëíìÇÉåíáëÅÜÉå=ìåÇ=~â~ÇÉãáëÅÜÉå=pÉäÄëíîÉêï~äíìåÖK=

=
=

¬=P=
^åíêaÖI=cêáëíÉåI=dÉåÉÜãáÖìåÖ=

=
ENF=a~ë=qÉáäòÉáíëíìÇáìã= áëí=ëÅÜêáÑíäáÅÜ=ìåíÉê=sÉêïÉåÇìåÖ=ÇÉë=cçêãìä~êë=ÇÉê=eçÅÜëÅÜìäÉ=_êÉãÉå=
òì=ÄÉ~åíê~ÖÉåK=aÉã=^åíê~Ö=ãΩëëÉå=k~ÅÜïÉáëÉ=ΩÄÉê=ÇÉå=ÖÉäíÉåÇ=ÖÉã~ÅÜíÉå=ïáÅÜíáÖÉå=dêìåÇ=
ìåÇ=ÇÉëëÉå=ëíìÇáÉåòÉáíîÉêä®åÖÉêåÇÉ=táêâìåÖ=ÄÉáÖÉÑΩÖí=ïÉêÇÉåK=
=
EOF=aÉê=^åíê~Ö=ëçää=ÑΩê=ãáåÇÉëíÉåë=òïÉá=pÉãÉëíÉê=ÖÉëíÉääí=ïÉêÇÉå=ìåÇ=â~åå=ãÉÜêÑ~ÅÜ=ïáÉÇÉêÜçäí=
ïÉêÇÉåK=bê=áëí=ÑΩê=Éáå=áã=táåíÉêëÉãÉëíÉê=ÄÉÖáååÉåÇÉë=qÉáäòÉáíëíìÇáìã=Äáë=ëé®íÉëíÉåë=òìã=NRK=gìäá=
ìåÇ= ÑΩê=Éáå= áã= =pçããÉêëÉãÉëíÉê=ÄÉÖáååÉåÇÉë=qÉáäòÉáíëíìÇáìã= =Äáë= ëé®íÉëíÉåë= òìã=NRK= g~åì~ê=
ÇÉë= àÉïÉáäáÖÉå= g~ÜêÉë=ãáí= ~ääÉå= ~åíê~ÖëÄÉÖêΩåÇÉåÇÉå= UåíÉêä~ÖÉå= ÄÉáã= fãã~íêáâìä~íáçåëJ= ìåÇ=
mêΩÑìåÖë~ãí= ÉáåòìêÉáÅÜÉåK= ^ÄïÉáÅÜÉåÇ= ÜáÉêîçå= â∏ååÉå= píìÇáÉêÉåÇÉI= ÇáÉ= áÜê= píìÇáìã= ~å= ÇÉê=
eçÅÜëÅÜìäÉ= _êÉãÉå= Éêëíã~äáÖ= ÄÉÖáååÉåI= ëçïáÉ= píìÇáÉêÉåÇÉI= ÇáÉ= Éáå= píìÇáìã= áå= ÉáåÉã=
j~ëíÉêëíìÇáÉåÖ~åÖ= ~ìÑåÉÜãÉåI= ÇÉå= ^åíê~Ö= åçÅÜ= Äáë= òìê= báåëÅÜêÉáÄìåÖ= ëíÉääÉåK= §ÄÉê= ÇáÉ=
dÉåÉÜãáÖìåÖ=ÉåíëÅÜÉáÇÉí=ÇáÉ=oÉâíçêáå=L=ÇÉê=oÉâíçêK=
=
=

¬=Q=
aìêÅÜÑΩÜêìåÖ=ÇÉë=qÉáäòÉáíëíìÇáìãë=

=
fã=qÉáäòÉáíëíìÇáìã=ÇΩêÑÉå=éêç=pÉãÉëíÉê=Ü∏ÅÜëíÉåë=P=jçÇìäÉ=ÄÉäÉÖí==ìåÇ==ã~ñáã~ä=PLR=ÇÉê=å~ÅÜ=
ÇÉê= àÉïÉáäë= ÖÉäíÉåÇÉå= mêΩÑìåÖëçêÇåìåÖ= ÑΩê= Ç~ë= sçääòÉáíëíìÇáìã= êÉÖÉäÜ~Ñí= îçêÖÉëÉÜÉåÉå=
iÉáëíìåÖëéìåâíÉ=ÉêïçêÄÉå=ïÉêÇÉåK=eáÉêîçå=~ìëÖÉåçããÉå=ÄäÉáÄÉå=ÇáÉàÉåáÖÉå=iÉáëíìåÖëéìåâíÉI=
ÇáÉ=áã=o~ÜãÉå=îçå=táÉÇÉêÜçäìåÖëéêΩÑìåÖÉå=ÉêïçêÄÉå=ïÉêÇÉåK=
=

=
¬=R=

bêÜ∏ÜìåÖ=ÇÉë=píìÇáÉåÖìíÜaÄÉåëI=oÉÖÉäëíìÇáÉåòÉáíI=caÅÜëÉãÉëíÉêI=
==

ENF=a~ë=píìÇáÉåÖìíÜ~ÄÉå=å~ÅÜ=j~≈Ö~ÄÉ=ÇÉë=_êÉãáëÅÜÉå=píìÇáÉåâçåíÉåÖÉëÉíòÉë= áå=ÇÉê= àÉïÉáäë=
~âíìÉääÉå= c~ëëìåÖ= ÉêÜ∏Üí= ëáÅÜ= ìã= Éáå= pÉãÉëíÉê= ÑΩê= àÉïÉáäë= òïÉá= ~ÄÖÉëÅÜäçëëÉåÉ=
qÉáäòÉáíëíìÇáÉåëÉãÉëíÉêK= táêÇ= áã= ÖÉë~ãíÉå= píìÇáÉåîÉêä~ìÑ= äÉÇáÖäáÅÜ= Éáå= pÉãÉëíÉê= áå= qÉáäòÉáí=
ëíìÇáÉêíI=ÉêÜ∏Üí=ÇáÉë=Ç~ë=píìÇáÉåÖìíÜ~ÄÉå=åáÅÜíK==
=
EOF=aáÉ=oÉÖÉäëíìÇáÉåòÉáí=ÉêÜ∏Üí=ëáÅÜ=ìã=Éáå=pÉãÉëíÉêI=ÇáÉ=w~Üä=ÇÉê=c~ÅÜëÉãÉëíÉê=îÉêêáåÖÉêí=ëáÅÜ=
ìã= Éáå= pÉãÉëíÉêI= ÑΩê= àÉïÉáäë= òïÉá= ~ÄÖÉëÅÜäçëëÉåÉ= qÉáäòÉáíëíìÇáÉåëÉãÉëíÉêK= p~íò= N= Öáäí=
~ìëëÅÜäáÉ≈äáÅÜ= = áã= eáåÄäáÅâ= ~ìÑ= ÇáÉ= píìÇáÉåÄÉê~íìåÖ= å~ÅÜ= ¬= SO= ^Äë~íò= Q= _êÉãed= ìåÇ= ÇáÉ=
_ÉêÉÅÜåìåÖ= ÇÉë= píìÇáÉåÖìíÜ~ÄÉåë= å~ÅÜ= ¬= NMV= ~= _êÉãed= ìåÇ= å~ÅÜ= ÇÉã= _êÉãáëÅÜÉå=
píìÇáÉåâçåíÉåÖÉëÉíòK= táêÇ= áã= ÖÉë~ãíÉå= píìÇáÉåîÉêä~ìÑ= äÉÇáÖäáÅÜ= Éáå= pÉãÉëíÉê= áå= qÉáäòÉáí=
ëíìÇáÉêíI= ÄäÉáÄí= ÇáÉë= çÜåÉ= ^ìëïáêâìåÖ= ~ìÑ= oÉÖÉäëíìÇáÉåòÉáí= ìåÇ= c~ÅÜëÉãÉëíÉêK= aáÉ= w~Üä= ÇÉê=
eçÅÜëÅÜìäëÉãÉëíÉê=ÄäÉáÄí=ÇìêÅÜ=Éáå=qÉáäòÉáíëíìÇáìã=ìåÄÉêΩÜêíK==
=



= V=

=
¬=S=

píìÇáÉêÉåÇÉåëíaíìë=
=
qÉáäòÉáíëíìÇáÉêÉåÇÉ=Ü~ÄÉå=áååÉêÜ~äÄ=ÇÉê=eçÅÜëÅÜìäÉ=ÇÉåëÉäÄÉå=pí~íìë=ïáÉ=sçääòÉáíëíìÇáÉêÉåÇÉK=
aáÉ= e∏ÜÉ= ÇÉê= éêç= pÉãÉëíÉê= òì= ÉåíêáÅÜíÉåÇÉå= _Éáíê®ÖÉ= ÑΩê= Ç~ë= píìÇÉåíÉåïÉêâI= ÇáÉ=
píìÇáÉêÉåÇÉåëÅÜ~Ñí= ëçïáÉ= ÇÉë= sÉêï~äíìåÖëâçëíÉåÄÉáíê~Öë=ïáêÇ= ÇìêÅÜ= Éáå= qÉáäòÉáíëíìÇáìã= åáÅÜí=
ÄÉêΩÜêíK=
=
=

¬=T=
táÇÉêêìÑ=

=
bêïáêÄí= ÇáÉ= çÇÉê= ÇÉê= píìÇáÉêÉåÇÉ= áå= ÉáåÉã= qÉáäòÉáíëÉãÉëíÉê=ãÉÜê= ~äë= ÇáÉ= å~ÅÜ= ¬= Q= òìä®ëëáÖÉå=
iÉáëíìåÖëéìåâíÉI= áëí= ÇáÉ= = dÉåÉÜãáÖìåÖ= ÇÉë= qÉáäòÉáíëíìÇáìãë= òì= ïáÇÉêêìÑÉåK= dÖÑK= ~åÑ~ääÉåÇÉ=
píìÇáÉåÖÉÄΩÜêÉå=ëáåÇ=å~ÅÜòìò~ÜäÉå=ìåÇ=ïÉêÇÉå=ãáí=wìÖ~åÖ=ÇÉë=táÇÉêêìÑë=Ñ®ääáÖK=
=

=
¬=U=

fåâêaÑííêÉíÉå=
=
aáÉëÉ= lêÇåìåÖ= íêáíí= å~ÅÜ= ÇÉê= dÉåÉÜãáÖìåÖ= ÇìêÅÜ= ÇáÉ= oÉâíçêáå= áå= hê~ÑíK= a~ë= qÉáäòÉáíëíìÇáìã=
â~åå=Éêëíã~äë=òìã=pçããÉêëÉãÉëíÉê=OMNM=ÄÉ~åíê~Öí=ïÉêÇÉåK=
=
=
_êÉãÉåI=ÇÉå==NK=cÉÄêì~ê=OMNM=
aáÉ=oÉâíçêáå=ÇÉê=eçÅÜëÅÜìäÉ=_êÉãÉå=
=
=
=

=
wìäaëëìåÖëçêÇåìåÖ=ÑΩê=ÇÉå=âçåëÉâìíáîÉå=jaëíÉêëíìÇáÉåÖaåÖ==

wìâìåÑíëÑ®ÜáÖÉ=båÉêÖáÉëóëíÉãÉ=ÇÉê=eçÅÜëÅÜìäÉ=_êÉãÉå=
=

sçã=OSK=g~åì~ê=OMNM=
=
=
aáÉ= oÉâíçêáå= ÇÉê= eçÅÜëÅÜìäÉ= _êÉãÉå= Ü~í= ~ã= NK= cÉÄêì~ê= OMNM= å~ÅÜ= ¬= NNM= ^Äë~íò= P= ÇÉë=
_êÉãáëÅÜÉå= eçÅÜëÅÜìäÖÉëÉíòÉë= îçã= VK= j~á= OMMT= E_êÉãKd_fK= pK= PPVF= ÇáÉ= å~ÅÜëíÉÜÉåÇÉI= îçã=
^â~ÇÉãáëÅÜÉå= pÉå~í= ÇÉê= eçÅÜëÅÜìäÉ= _êÉãÉå= ~ã= OSK= g~åì~ê= OMNM= ~ìÑ= dêìåÇä~ÖÉ= ÇÉë= ¬= PP=
^Äë~íò= S= _êÉãáëÅÜÉë= eçÅÜëÅÜìäÖÉëÉíò= ÄÉëÅÜäçëëÉåÉ= wìä~ëëìåÖëçêÇåìåÖ= ÑΩê= ÇÉå= âçåëÉâìíáîÉå=
j~ëíÉêëíìÇáÉåÖ~åÖ=wìâìåÑíëÑ®ÜáÖÉ=båÉêÖáÉëóëíÉãÉ=ÖÉåÉÜãáÖíK=
=

¬=N=
_ÉïÉêÄìåÖëîÉêÑaÜêÉå=

=
ENF= aáÉ= wìä~ëëìåÖ= òìã= j~ëíÉêëíìÇáÉåÖ~åÖ= wìâìåÑíëÑ®ÜáÖÉ= båÉêÖáÉëóëíÉãÉ= ÉêÑçäÖí= òìã=
pçããÉêëÉãÉëíÉêI= _ÉïÉêÄìåÖëëÅÜäìëë= áëí= ÇÉê= NRK= g~åì~êK= aÉê= wìä~ëëìåÖë~åíê~Ö= ëçïáÉ= ÇáÉ= áå=
^Äë~íò=Q=ÖÉå~ååíÉå=UåíÉêä~ÖÉå=ãΩëëÉå=Äáë= òì=ÇÉã=ÖÉå~ååíÉå= wÉáíéìåâí=ÄÉá= ÇÉê=eçÅÜëÅÜìäÉ=
_êÉãÉå=ÉáåÖÉÖ~åÖÉå=ëÉáåK=
=
EOF= aáÉ= wìä~ëëìåÖ= òìã= j~ëíÉêëíìÇáÉåÖ~åÖ= wìâìåÑíëÑ®ÜáÖÉ= båÉêÖáÉëóëíÉãÉ= ÑΩê= _ÉïÉêÄÉê= ìåÇ=
_ÉïÉêÄÉêáååÉå= ãáí= ÉáåÉã= ëÉÅÜëëÉãÉëíêáÖÉå= _~ÅÜÉäçê~ÄëÅÜäìëë= ÉêÑçäÖí= òìã= táåíÉêëÉãÉëíÉêI=
ïÉåå= Ç~ë=`ìêêáÅìäìã=ÇÉë= ~ÄÖÉëÅÜäçëëÉåÉå= _~ÅÜÉäçêéêçÖê~ããë= Éáå= mê~âíáâìã=ÄÉáåÜ~äíÉí= E¬= O=
^ÄëK=OFK=_ÉïÉêÄìåÖëëÅÜäìëë=ÑΩê=Ç~ë=táåíÉêëÉãÉëíÉê=áëí=ÇÉê=NRK=gìäáK=aÉê=wìä~ëëìåÖë~åíê~Ö=ëçïáÉ=
ÇáÉ= áå= ^Äë~íò= Q= ÖÉå~ååíÉå= UåíÉêä~ÖÉå= ãΩëëÉå= Äáë= òì= ÇÉã= ÖÉå~ååíÉå= wÉáíéìåâí= ÄÉá= ÇÉê=
eçÅÜëÅÜìäÉ=_êÉãÉå=ÉáåÖÉÖ~åÖÉå=ëÉáåK==



= NM=

=
EPF= aÉê= _ÉïÉêÄìåÖ= ëáåÇ= ÇáÉ= k~ÅÜïÉáëÉ= ΩÄÉê= ÇáÉ= bêÑΩääìåÖ= ÇÉê= wìä~ëëìåÖëîçê~ìëëÉíòìåÖÉå=
ÖÉã®≈=¬=O=EwÉìÖåáëëÉI=UêâìåÇÉå=ÉíÅKF=ÄÉáòìÑΩÖÉåK=
=

¬=O==
wìäaëëìåÖëîçêaìëëÉíòìåÖÉå=

=
ENF=sçê~ìëëÉíòìåÖ=ÑΩê=ÇáÉ=wìä~ëëìåÖ=òì=ÉáåÉã=mêçÖê~ãã=ÇÉë=j~ëíÉêëíìÇáìãë=wìâìåÑíëÑ®ÜáÖÉ=
båÉêÖáÉëóëíÉãÉ=áëí==
=

~F ÇÉê=k~ÅÜïÉáë=ÉáåÉë=ãáåÇÉëíÉåë=ãáí=ÇÉê=aìêÅÜëÅÜåáííëåçíÉ=łÖìíB=EjáåÇÉëíåçíÉ=OIR=çÇÉê=
łÖççÇBF=~ÄÖÉëÅÜäçëëÉåÉå=ÉêëíÉå=ÄÉêìÑëèì~äáÑáòáÉêÉåÇÉå=^ÄëÅÜäìëëÉë=E_~ÅÜÉäçê=çÇÉê=
aáéäçã=ÉáåÉê=UåáîÉêëáí®íI=c~ÅÜÜçÅÜëÅÜìäÉ=çÇÉê=îÉêÖäÉáÅÜÄ~êÉå=~ìëä®åÇáëÅÜÉå=eçÅÜëÅÜìäÉF=
áå=ÉáåëÅÜä®ÖáÖÉåI=ÑΩê=Ç~ë=ÖÉï®ÜäíÉ=mêçÖê~ãã=êÉäÉî~åíÉå=c~ÅÜÖÉÄáÉíÉåI=òìã=_ÉáëéáÉä=áã=
_ÉêÉáÅÜ=bäÉâíêçíÉÅÜåáâI=j~ëÅÜáåÉåÄ~ìI=UãïÉäííÉÅÜåáâI=sÉêÑ~ÜêÉåëíÉÅÜåáâ=çÇÉê=~åÇÉêÉå=
ÉáåëÅÜä®ÖáÖÉå=píìÇáÉåêáÅÜíìåÖÉå áã=UãÑ~åÖ=îçå=ãáåÇÉëíÉåë=ONM=mìåâíÉå=å~ÅÜ=ÇÉã=
bìêçéÉ~å=`êÉÇáí=qê~åëÑÉê=~åÇ=^ÅÅìãìä~íáçå=póëíÉã=Eb`qpF=çÇÉê=áã=sÉêÖäÉáÅÜ=ÇÉë=àÉïÉáäë=
ä~åÇÉëΩÄäáÅÜÉå=kçíÉåëóëíÉãë=®èìáî~äÉåíÉå=iÉáëíìåÖÉåI==

=
ÄF ÇáÉ=ëÅÜêáÑíäáÅÜÉ=a~êäÉÖìåÖ=ΩÄÉê=Ç~ë=fåíÉêÉëëÉ=~ã=j~ëíÉêëíìÇáÉåÖ~åÖ=wìâìåÑíëÑ®ÜáÖÉ=

båÉêÖáÉëóëíÉãÉI=ÇÉê=ÉáÖÉåÉå=nì~äáÑáâ~íáçå=ÑΩê=ÇáÉëÉå=píìÇáÉåÖ~åÖ=ìåÇ=ÇÉë=_Éáíê~ÖëI=ÇÉå=
ÇÉê=_ÉïÉêÄÉêL=ÇáÉ=_ÉïÉêÄÉêáå=òìê=ÉêÑçäÖêÉáÅÜÉå=aìêÅÜÑΩÜêìåÖ=ÇÉë=j~ëíÉêëíìÇáìãë=
äÉáëíÉå=ã∏ÅÜíÉ=EiÉííÉê=çÑ=fåíÉåíFI=

=
ÅF ÑΩê=~ìëä®åÇáëÅÜÉ=píìÇáÉåÄÉïÉêÄÉê=ÇÉê=k~ÅÜïÉáë=ÖìíÉê=ÇÉìíëÅÜÉê=péê~ÅÜâÉååíåáëëÉ=ÇìêÅÜ=

Ç~ë=ÉêÑçäÖêÉáÅÜÉ=_ÉëíÉÜÉå=ÉáåÉë=péê~ÅÜíÉëíëI=áå=ÇÉê=cçêã=îçå=qÉëía^cI=apeJmêΩÑìåÖ=çÇÉê=
ÖäÉáÅÜïÉêíáÖÉå=k~ÅÜïÉáëÉåK=

=
EOF=_ÉïÉêÄÉê=ìåÇ=_ÉïÉêÄÉêáååÉåI=ÇáÉ=Éáå=ëÉÅÜëëÉãÉëíêáÖÉë=_~ÅÜÉäçêéêçÖê~ãã=ãáí=NUM=b`qpJ
iÉáëíìåÖëéìåâíÉå=ÉáåëÅÜäáÉ≈äáÅÜ=ÉáåÉë=mê~ñáë~åíÉáäë=~ì≈ÉêÜ~äÄ=ÇÉê=eçÅÜëÅÜìäÉ=áã=UãÑ~åÖ=îçå=
ãáåÇÉëíÉåë==NO=tçÅÜÉå=~ÄëçäîáÉêí=Ü~ÄÉåI=â∏ååÉå=ìåíÉê=ÇÉã=sçêÄÉÜ~äí==ÇÉë=bêïÉêÄë==ïÉáíÉêÉê=
PM=iÉáëíìåÖëéìåâíÉ=ΩÄÉê=ÇÉå=ÉêÑçäÖêÉáÅÜÉå=^ÄëÅÜäìëë=îçå=_êΩÅâÉåãçÇìäÉå==áå=ÉáåëÅÜä®ÖáÖÉåI=
éêçÖê~ããëéÉòáÑáëÅÜÉå=c~ÅÜÖÉÄáÉíÉå=ãáí=ÉáåÉã=iÉáëíìåÖëìãÑ~åÖ=îçå=áåëÖÉë~ãí=ãáåÇÉëíÉåë=PM=
iÉáëíìåÖëéìåâíÉå=òìÖÉä~ëëÉå=ïÉêÇÉåK==aáÉ=c~ÅÜÖÉÄáÉíÉ=ëáåÇ=áã=sçêÑÉäÇ=îçå=ÇÉã=píìÇáÉêÉåÇÉå=
ãáí=ÇÉê=wìä~ëëìåÖëâçããáëëáçå=~ÄòìëíáããÉå=ìåÇ=ëçääÉå=ÉáåÉ=Ñ~ÅÜäáÅÜÉ=bêÖ®åòìåÖ=ÇÉë=
~ÄÖÉëÅÜäçëëÉåÉå=_~ÅÜÉäçêéêçÖê~ããë=Ç~êëíÉääÉåK=a~ë=píìÇáìã=áå=ÇÉå=j~ëíÉêãçÇìäÉå=Ç~êÑ=Éêëí=
~ìÑÖÉåçããÉå=ïÉêÇÉåI=ïÉåå=ÇÉê=bêïÉêÄ=ÇÉê=iÉáëíìåÖëéìåâíÉ=å~ÅÜ=p~íò=N=å~ÅÜÖÉïáÉëÉå=áëíK==

=
EPF=_ÉïÉêÄÉê=ìåÇ=_ÉïÉêÄÉêáååÉåI=ÇáÉ=Éáå=ëÉÅÜëëÉãÉëíêáÖÉë=_~ÅÜÉäçêéêçÖê~ãã=ãáí=NUM=b`qpJ
iÉáëíìåÖëéìåâíÉå=çÜåÉ=mê~ñáë~åíÉáäÉ=ÖÉã®≈=^Äë~íò=O=p~íò=N=~ÄëçäîáÉêí=Ü~ÄÉåI=â∏ååÉå=òìã=
pçããÉêëÉãÉëíÉê=òìã=píìÇáìã=ìåíÉê=báåëÅÜäìëë=ÉáåÉë=òìë®íòäáÅÜ=òì=~ÄëçäîáÉêÉåÇÉå=îçå=ÇÉê=
eçÅÜëÅÜìäÉ=ÄÉíêÉìíÉå=ìåÇ=ÄÉÖäÉáíÉíÉå=mê~ñáëëÉãÉëíÉêë=îçå=ãáåÇÉëíÉåë=OM=tçÅÜÉå==òìÖÉä~ëëÉå=
ïÉêÇÉåK=cΩê=Ç~ë=mê~ñáëëÉãÉëíÉê=ÖÉäíÉå=ÇáÉ==_ÉÇáåÖìåÖÉå=å~ÅÜ=^åä~ÖÉ=O=ÇÉë=^ääÖÉãÉáåÉå=qÉáäë=
ÇÉê=j~ëíÉêéêΩÑìåÖëçêÇåìåÖÉå=ÇÉê=eçÅÜëÅÜìäÉ=_êÉãÉå=îçã=OSK=g~åì~ê=OMMQ=E^qJjmlF=
E_êÉãK^_äK=pK=QSVFI=òìäÉíòí=ÖÉ®åÇÉêí=ÇìêÅÜ=lêÇåìåÖ=îçã=OVK=^éêáä=OMMU=E_êÉãK^_äK=pK=PMTFK=cΩê=
Ç~ë=ÉêÑçäÖêÉáÅÜÉ=^ÄëçäîáÉêÉå=ÇÉë=mê~ñáëëÉãÉëíÉêë==ïÉêÇÉå=~ìÑ=ÇÉê=dêìåÇä~ÖÉ=ÉáåÉë=ãáåÇÉëíÉåë=
ãáí=łÄÉëí~åÇÉåB=ÄÉïÉêíÉíÉå=ïáëëÉåëÅÜ~ÑíäáÅÜÉå=^ÄëÅÜäìëëÄÉêáÅÜíë=PM=iÉáëíìåÖëéìåâíÉ=
îÉêÖÉÄÉåK==a~ë=mê~ñáëëÉãÉëíÉê=ãìëë==îçê=^åãÉäÇìåÖ=òìê=j~ëíÉêíÜÉëáë=ÉêÄê~ÅÜí=ïÉêÇÉåK=

=
¬=P=

^ìëïaÜäîÉêÑaÜêÉå=
=
ENF=aáÉ=w~Üä=ÇÉê=píìÇáÉåéä®íòÉ=áã=píìÇáÉåÖ~åÖ=wìâìåÑíëÑ®ÜáÖÉ=båÉêÖáÉëóëíÉãÉ=áëí=å~ÅÜ=j~≈Ö~ÄÉ=
ÇÉê=îçêÜ~åÇÉåÉå=h~é~òáí®íÉå=ÄÉëÅÜê®åâíK=aáÉ=píìÇáÉåéä®íòÉ=ïÉêÇÉå=å~ÅÜ=_áäÇìåÖ=ÉáåÉê=
o~åÖÑçäÖÉ=áå=ÉáåÉã=^ìëï~ÜäîÉêÑ~ÜêÉå=îÉêÖÉÄÉåK=aáÉ=^ìëï~Üä=ÉêÑçäÖí=ÇìêÅÜ=ÉáåÉ=
^ìëï~ÜäâçããáëëáçåI=ÇáÉ=~ìë=ÇêÉá=îçã=aÉâ~å=çÇÉê=ÇÉê=aÉâ~åáå=òì=ÄÉåÉååÉåÇÉåI=áå=ÇÉã=
píìÇáÉåÖ~åÖ=í®íáÖÉå=eçÅÜëÅÜìäãáíÖäáÉÇÉêå=ÖÉÄáäÇÉí=ïáêÇK=jáåÇÉëíÉåë=òïÉá=jáíÖäáÉÇÉê=ãΩëëÉå=



= NN=

ÇÉê=dêìééÉ=ÇÉê=eçÅÜëÅÜìääÉÜêÉê=ìåÇ=eçÅÜëÅÜìääÉÜêÉêáååÉåI=Éáå=jáíÖäáÉÇ=â~åå=ÇÉê=dêìééÉ=ÇÉê=
ïáëëÉåëÅÜ~ÑíäáÅÜÉå=jáí~êÄÉáíÉê=ìåÇ=jáí~êÄÉáíÉêáååÉå=E¬=R=^Äë~íò=P=kìããÉêå=N=ìåÇ=O=
_êÉãáëÅÜÉë=eçÅÜëÅÜìäÖÉëÉíòF=~åÖÉÜ∏êÉåK=
=
EOF= cΩê= ÇáÉ= bêãáííäìåÖ= ÇÉê= o~åÖÑçäÖÉ=ïÉêÇÉå= áã=^ìëï~ÜäîÉêÑ~ÜêÉå= ~åÜ~åÇ= ÇÉê= _ÉåçíìåÖ= ÇÉë=
èì~äáÑáòáÉêÉåÇÉå=bêëí~ÄëÅÜäìëëÉë=ÑΩê=ÇáÉ==
=
= aìêÅÜëÅÜåáííëåçíÉ=łëÉÜê=ÖìíBL=łÉñÅÉääÉåíB== = OM=mìåâíÉ=ìåÇ=ÑΩê=ÇáÉ=
=
= aìêÅÜëÅÜåáííëåçíÉ=łÖìíBL=łÖççÇB== = = NR=mìåâíÉ=îÉêÖÉÄÉåK=
=
eáåëáÅÜíäáÅÜ=ÇÉê=_ÉïÉêíìåÖëâêáíÉêáÉå=
=

~F ÇÉê=báåëÅÜä®ÖáÖâÉáí=ÇÉë=`ìêêáÅìäìãë=ÇÉë=èì~äáÑáòáÉêÉåÇÉå=bêëíëíìÇáìãëI=
=

ÄF ÇÉê=Ç~êÖÉäÉÖíÉå=jçíáî~íáçå=ÑΩê=Ç~ë=píìÇáìã=ìåÇ=ÇÉê=c®ÜáÖâÉáí=òìê=cçêãìäáÉêìåÖ=ÉáåÉê=
ÉáÖÉåëí®åÇáÖÉå=mÉêëéÉâíáîÉ=ÑΩê=ÇáÉ=ïáëëÉåëÅÜ~ÑíäáÅÜÉ=^êÄÉáí=áã=j~ëíÉêëíìÇáìãI=
å~ÅÜÖÉïáÉëÉå=ÇìêÅÜ=ÇáÉ=ëÅÜêáÑíäáÅÜÉ=píÉääìåÖå~ÜãÉ=òìã=j~ëíÉêëíìÇáìã=E¬=O=^Äë~íò=N=ÄFI=

=
îÉêÖáÄí=àÉÇÉë=jáíÖäáÉÇ=ÇÉê=^ìëï~Üäâçããáëëáçå=àÉïÉáäë=Äáë=òì=NM=mìåâíÉK=^åëÅÜäáÉ≈ÉåÇ=ïáêÇ=
ìåíÉê=ÇÉå=_ÉïÉêÄÉêå=ìåÇ=_ÉïÉêÄÉêáååÉå=ÉáåÉ=o~åÖäáëíÉ=ÉåíëéêÉÅÜÉåÇ=ÇÉê=ÉêêÉáÅÜíÉå=mìåâíò~Üä=
ÖÉÄáäÇÉíK=aáÉ=píìÇáÉåéä®íòÉ=ïÉêÇÉå=~å=ÇáÉ=_ÉïÉêÄÉê=ìåÇ=_ÉïÉêÄÉêáååÉå=ãáí=ÇÉå=Ü∏ÅÜëíÉå=
mìåâíò~ÜäÉå=ìåíÉê=_ÉêΩÅâëáÅÜíáÖìåÖ=ÇÉê=wìä~ëëìåÖëÄÉëÅÜê®åâìåÖ=¬=N=îÉêÖÉÄÉåK=_Éá=
o~åÖÖäÉáÅÜÜÉáí=ÉåíëÅÜÉáÇÉí=Ç~ë=içë=çÇÉê=Éáå=òìë®íòäáÅÜ=~åÄÉê~ìãíÉë=^ìëï~ÜäÖÉëéê®ÅÜK=
=
EPF=aáÉ=^ìëï~Üäâçããáëëáçå=â~åå=òìê=^ìÑëíÉääìåÖ=ÇÉê=o~åÖäáëíÉ=ÉêÖ®åòÉåÇ=^ìëï~ÜäÖÉëéê®ÅÜÉ=
ÇìêÅÜÑΩÜêÉåK=aáÉ=_ÉïÉêÄÉê=ìåÇ=_ÉïÉêÄÉêáååÉå=ïÉêÇÉå=Ç~åå=òìã=^ìëï~ÜäÖÉëéê®ÅÜ=å~ÅÜ=¬=Q=
ÉáåÖÉä~ÇÉåK=bë=ïÉêÇÉå=_ÉïÉêÄÉê=ìåÇ=_ÉïÉêÄÉêáååÉå=ãáí=ÇÉå=Ü∏ÅÜëíÉå=mìåâíò~ÜäÉå=Äáë=òì=ÇÉê=
o~åÖò~ÜäI=ÇáÉ=ÇÉê=ÇçééÉäíÉå=wìä~ëëìåÖëò~Üä=ÉåíëéêáÅÜíI=òìã=^ìëï~ÜäÖÉëéê®ÅÜ=ÉáåÖÉä~ÇÉåK==
=

¬=Q=
^ìëïaÜäÖÉëéê®ÅÜ=

=
ENF=aáÉ=ÄÉíêçÑÑÉåÉå=_ÉïÉêÄÉêáååÉå=ìåÇ=_ÉïÉêÄÉê=ïÉêÇÉå=ÇìêÅÜ=Ç~ë=fãã~íêáâìä~íáçåëJ=ìåÇ=
mêΩÑìåÖë~ãí=å~ÅÜ=j~≈Ö~ÄÉ=ÇÉê=îçã=c~ÅÜÄÉêÉáÅÜ=ãáíÖÉíÉáäíÉå=qÉêãáåÉ=òìã=^ìëï~ÜäÖÉëéê®ÅÜ=
ÖÉä~ÇÉåK=aáÉ=i~ÇìåÖëÑêáëí=ëçää=áå=ÇÉê=oÉÖÉä=ÉáåÉ=tçÅÜÉ=ÄÉíê~ÖÉåK==
=
EOF=aáÉ=^ìëï~ÜäÖÉëéê®ÅÜÉ=ïÉêÇÉå=îçå=ÇÉê=^ìëï~Üäâçããáëëáçå=ãáí=ÇÉå=ÉáåÖÉä~ÇÉåÉå=
_ÉïÉêÄÉêáååÉå=ìåÇ=_ÉïÉêÄÉêå=áå=cçêã=îçå=dêìééÉåÖÉëéê®ÅÜÉå=ãáí=Äáë=òì=ÑΩåÑ=_ÉïÉêÄÉêå=ìåÇ=
_ÉïÉêÄÉêáååÉå=ÇìêÅÜÖÉÑΩÜêíK=aáÉ=^ìëï~ÜäÖÉëéê®ÅÜÉ=ëáåÇ=åáÅÜí=∏ÑÑÉåíäáÅÜ=ìåÇ=Ç~ìÉêå=áå=ÇÉê=
oÉÖÉä=òÉÜå=jáåìíÉå=éêç=qÉáäåÉÜãÉêK=bêëÅÜÉáåí=Éáå=_ÉïÉêÄÉê=çÇÉê=ÉáåÉ=_ÉïÉêÄÉêáå=åáÅÜí=çÇÉê=
ÄêáÅÜí=Éê=çÇÉê=ëáÉ=Ç~ë=^ìëï~ÜäÖÉëéê®ÅÜ=~ÄI=ïáêÇ=Éê=çÇÉê=ëáÉ=ÄÉá=ÇÉê=båíëÅÜÉáÇìåÖ=ΩÄÉê=ÇáÉ=
^ìëï~Üä=åáÅÜí=ÄÉêΩÅâëáÅÜíáÖíK==
=
EPF=fã=^ìëï~ÜäÖÉëéê®ÅÜ=ÉêÜ®äí=àÉÇÉê=qÉáäåÉÜãÉê=áå=ÇÉã=îçå=ÇÉê=^ìëï~Üäâçããáëëáçå=
ÑÉëíÖÉëÉíòíÉå=wÉáíê~ÜãÉå=òìå®ÅÜëí=dÉäÉÖÉåÜÉáí=òìê=ÉêÖ®åòÉåÇÉå=ãΩåÇäáÅÜÉå=_ÉÖêΩåÇìåÖ=
ëÉáåÉë=iÉííÉê=çÑ=fåíÉåí=E¬=O=^Äë~íò=N=ÄFK=^åëÅÜäáÉ≈ÉåÇ=ïáêÇ=Éáå=dêìééÉåÖÉëéê®ÅÜ=òì=
îÉêëÅÜáÉÇÉåÉå=îçå=ÇÉê=^ìëï~Üäâçããáëëáçå=îçêÖÉÖÉÄÉåÉå=cê~ÖÉå=ÄÉòáÉÜìåÖëïÉáëÉ=qÜÉãÉå=
ÖÉÑΩÜêíK=
=
EQF=a~ë=dÉëéê®ÅÜëîÉêÜ~äíÉå=àÉÇÉë=qÉáäåÉÜãÉêë=ïáêÇ=îçå=ÇÉê=^ìëï~Üäâçããáëëáçå=~åÜ~åÇ=ÇÉê=
hêáíÉêáÉå=
=
~F=ëéê~ÅÜäáÅÜÉ=ìåÇ=ëçòá~äÉ=hçãéÉíÉåò=Ehçããìåáâ~íáçåëîÉêÜ~äíÉåI=píêáåÖÉåò=ÇÉê=^êÖìãÉåíÉI=
c®ÜáÖâÉáí=ëáÅÜ=~ìÑ=ÉáåÉå=dÉëéê®ÅÜëé~êíåÉê=ÉáåòìëíÉääÉåI=ëéê~ÅÜäáÅÜÉ=^ìëÇêìÅâëÑ®ÜáÖâÉáí=áå=
ÇÉìíëÅÜÉê=çÇÉê=ÉåÖäáëÅÜÉê=péê~ÅÜÉF=
=



= NO=

ÄF=Ñ~ÅÜäáÅÜÉ=hçãéÉíÉåò=
=
ÅF=nì~äáí®í=ÇÉê=_ÉÖêΩåÇìåÖ=ÇÉë=iÉííÉê=çÑ=fåíÉåí==
=
ÄÉïÉêíÉíK=
=
cΩê=àÉÇÉë=_ÉïÉêíìåÖëâêáíÉêáìã=îÉêÖáÄí=àÉÇÉë=jáíÖäáÉÇ=ÇÉê=^ìëï~Üäâçããáëëáçå=Äáë=òì=NR=mìåâíÉK=
aáÉ=dÉë~ãíÄÉïÉêíìåÖ=ÇÉë=^ìëï~ÜäÖÉëéê®ÅÜë=ÉêÑçäÖí=ÇìêÅÜ=pìããáÉêìåÖ=~ääÉê=ÑΩê=ÇÉå=
qÉáäåÉÜãÉê=îÉêÖÉÄÉåÉå=mìåâíÉK=
=
ERF=aáÉ=ÄÉá=ÉáåÉã=òìë®íòäáÅÜÉå=^ìëï~ÜäÖÉëéê®ÅÜ=ÉêòáÉäíÉ=mìåâíò~Üä=ÇÉê=qÉáäåÉÜãÉê=ïáêÇ=òì=ÇÉê=
áã=sÉêÑ~ÜêÉå=å~ÅÜ=¬=P=^Äë~íò=O=ÉêãáííÉäíÉå=mìåâíò~Üä=~ÇÇáÉêíK=^åëÅÜäáÉ≈ÉåÇ=ïáêÇ=ìåíÉê=ÇÉå=
qÉáäåÉÜãÉêå=ìåÇ=qÉáäå~ÜãÉêáååÉå=~ã=^ìëï~ÜäÖÉëéê®ÅÜ=ÉáåÉ=o~åÖÑçäÖÉ=ÉåíëéêÉÅÜÉåÇ=ÇÉê=
ÉêêÉáÅÜíÉå=dÉë~ãíéìåâíò~Üä=ÖÉÄáäÇÉíK=aáÉ=îÉêÄäÉáÄÉåÇÉå=píìÇáÉåéä®íòÉ=ïÉêÇÉå=å~ÅÜ=ÇÉã=
ÉêêÉáÅÜíÉå=o~åÖ=Äáë=òìê=e∏ÜÉ=ÇÉê=wìä~ëëìåÖëò~Üä=îÉêÖÉÄÉåK=_Éá=o~åÖÖäÉáÅÜÜÉáí=ÉåíëÅÜÉáÇÉí=Ç~ë=
içëK==
=
=

¬=R==
káÉÇÉêëÅÜêáÑí=

=
§ÄÉê=ÇÉå=^Ää~ìÑ= ÇÉë=sÉêÑ~ÜêÉåë=ïáêÇ=ÉáåÉ=káÉÇÉêëÅÜêáÑí= ~åÖÉÑÉêíáÖíI= ~ìë=ÇÉê= q~Ö=ìåÇ=lêí= ÇÉë=
^ìëï~ÜäîÉêÑ~ÜêÉåëI= ÇáÉ= k~ãÉå= ÇÉê= ÄÉíÉáäáÖíÉå=jáíÖäáÉÇÉê= ÇÉê= ^ìëï~ÜäâçããáëëáçåI= ÇÉê= k~ãÉ=
ÇÉë=píìÇáÉåÄÉïÉêÄÉêë=çÇÉê=ÇÉê=píìÇáÉåÄÉïÉêÄÉêáå=ëçïáÉ=ÇáÉ=_ÉïÉêíìåÖ=ÉêëáÅÜíäáÅÜ=ëÉáå=ãΩëëÉåK==
=

¬=S=
_ÉâaååíÖaÄÉ=ÇÉê=båíëÅÜÉáÇìåÖ=

=
aáÉ= bêÖÉÄåáëëÉ= ÇÉë= sÉêÑ~ÜêÉåë= ïÉêÇÉå= ÇÉå= píìÇáÉåÄÉïÉêÄÉêå= ìåÇ= píìÇáÉåÄÉïÉêÄÉêáååÉå=
ëÅÜêáÑíäáÅÜ=ãáíÖÉíÉáäíK==
=
=

¬=T=
båíëÅÜÉáÇìåÖ=ΩÄÉê=ÇÉå=wìäaëëìåÖëaåíêaÖ=

=
§ÄÉê=ÇÉå=wìä~ëëìåÖë~åíê~Ö=ÉåíëÅÜÉáÇÉí=ÇáÉ=oÉâíçêáåK=
=
=

¬=U=
fåâêaÑííêÉíÉå=

=
aáÉëÉ=lêÇåìåÖ=íêáíí=å~ÅÜ=ÇÉê=dÉåÉÜãáÖìåÖ=ÇìêÅÜ=ÇáÉ=oÉâíçêáå=ÇÉê=eçÅÜëÅÜìäÉ=_êÉãÉå=áå=hê~ÑíK=
páÉ=Öáäí=Éêëíã~äáÖ=ÑΩê=Ç~ë=wìä~ëëìåÖëîÉêÑ~ÜêÉå=ÑΩê=Ç~ë=pçããÉêëÉãÉëíÉê=OMNMK==
=
_êÉãÉåI=ÇÉå=NK=cÉÄêì~ê=OMNM=
=
aáÉ=oÉâíçêáå=ÇÉê=eçÅÜëÅÜìäÉ=_êÉãÉå=
=
=

=
=
=
=
=
=
=
=



= NP=

wìäaëëìåÖëçêÇåìåÖ=ÑΩê=ÇÉå=âçåëÉâìíáîÉå=jaëíÉêëíìÇáÉåÖaåÖ=pÅÜáÑÑÄaì=ìåÇ=
jÉÉêÉëíÉÅÜåáâ=ÇÉê=eçÅÜëÅÜìäÉ=_êÉãÉå=

sçã=OPK=j®êò=OMNM=

aáÉ=oÉâíçêáå=ÇÉê=eçÅÜëÅÜìäÉ=_êÉãÉå=Ü~í=~ã=OQK=j®êò=OMNM=å~ÅÜ=¬=NNM=^Äë~íò=P=ÇÉë=
_êÉãáëÅÜÉå=eçÅÜëÅÜìäÖÉëÉíòÉë=îçã=VK=j~á=OMMT=E_êÉãKd_fK=pK=PPVF=ÇáÉ=å~ÅÜëíÉÜÉåÇÉI=îçã=
^â~ÇÉãáëÅÜÉå=pÉå~í=ÇÉê=eçÅÜëÅÜìäÉ=_êÉãÉå=~ã=OPK=j®êò=OMNM==~ìÑ=dêìåÇä~ÖÉ=ÇÉë=¬=PP=
^Äë~íò=S=_êÉãáëÅÜÉë=eçÅÜëÅÜìäÖÉëÉíò=ÄÉëÅÜäçëëÉåÉ=wìä~ëëìåÖëçêÇåìåÖ=ÑΩê=ÇÉå=âçåëÉâìíáîÉå=
j~ëíÉêëíìÇáÉåÖ~åÖ=pÅÜáÑÑÄ~ì=ìåÇ=jÉÉêÉëíÉÅÜåáâ=ÖÉåÉÜãáÖíK=

¬=N=
_ÉïÉêÄìåÖëîÉêÑaÜêÉå=

ENF=aáÉ=wìä~ëëìåÖ=òìã=píìÇáÉåÖ~åÖ=pÅÜáÑÑÄ~ì=ìåÇ=jÉÉêÉëíÉÅÜåáâ=ÉêÑçäÖí=òìã=àÉïÉáäáÖÉå=
pçããÉêëÉãÉëíÉêK=_ÉïÉêÄìåÖëëÅÜäìëë=áëí=ÇÉê=NRK=kçîÉãÄÉê=ÑΩê=_ÉïÉêÄÉêI=ÇáÉ=Ç~ë=ÉêëíÉ=
ÄÉêìÑëèì~äáÑáòáÉêÉåÇÉ=píìÇáìã=E¬=O=^ÄëK=N=~F=îçê=_ÉÖáåå=ÇÉë=îçê~ìëÖÉÖ~åÖÉåÉå=
táåíÉêëÉãÉëíÉêë=ÄÉÉåÇÉí=Ü~ÄÉåI=ÄÉòáÉÜìåÖëïÉáëÉ=ÇÉê=NRK=cÉÄêì~ê=ÑΩê=ÇáÉ=ΩÄêáÖÉå=
_ÉïÉêÄÉêK=aÉê=wìä~ëëìåÖë~åíê~Ö=ëçïáÉ=ÇáÉ=áå=^Äë~íò=O=ÖÉå~ååíÉå=UåíÉêä~ÖÉå=ãΩëëÉå=Äáë=
òì=ÇÉã=ÖÉå~ååíÉå=wÉáíéìåâí=ÄÉá=ÇÉê=eçÅÜëÅÜìäÉ=_êÉãÉå=ÉáåÖÉÖ~åÖÉå=ëÉáåK=

EOF=aÉê=_ÉïÉêÄìåÖ=ëáåÇ=ÇáÉ=k~ÅÜïÉáëÉ=ΩÄÉê=ÇáÉ=bêÑΩääìåÖ=ÇÉê=wìä~ëëìåÖëîçê~ìëëÉíòìåÖÉå=
ÖÉã®≈=¬=O=EwÉìÖåáëëÉI=UêâìåÇÉå=ÉíÅKF=ÄÉáòìÑΩÖÉåK=

¬=O=
wìäaëëìåÖëîçêaìëëÉíòìåÖÉå=

ENF=sçê~ìëëÉíòìåÖ=ÑΩê=ÇáÉ=wìä~ëëìåÖ=òìã=j~ëíÉêëíìÇáìã=pÅÜáÑÑÄ~ì=ìåÇ=jÉÉêÉëíÉÅÜåáâ=áëí=

~F=ÇÉê=k~ÅÜïÉáë=ÉáåÉë=ãáåÇÉëíÉåë=ãáí=ÇÉê=aìêÅÜëÅÜåáííëåçíÉ=łÖìí?=EOIRF=EçÇÉê=b`qpJdê~ÇÉ=^=
Äáë=_JF=ÄÉïÉêíÉíÉå=ÉêëíÉå=ÄÉêìÑëèì~äáÑáòáÉêÉåÇÉå=^ÄëÅÜäìëëÉë=E_~ÅÜÉäçê=çÇÉê=aáéäçã=ÉáåÉê=
UåáîÉêëáí®íI=c~ÅÜÜçÅÜëÅÜìäÉ=çÇÉê=îÉêÖäÉáÅÜÄ~êÉå=~ìëä®åÇáëÅÜÉå=eçÅÜëÅÜìäÉF=áå=ÉáåëÅÜä®ÖáÖÉåI=
ÑΩê=Ç~ë=píìÇáìã=êÉäÉî~åíÉå=c~ÅÜÖÉÄáÉíÉå=å~ÅÜ=j~≈Ö~ÄÉ=ÇÉë=^Äë~íòÉë=O=ãáí=píìÇáÉåJ=ìåÇ=
mêΩÑìåÖëäÉáëíìåÖÉå=áã=UãÑ~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=

_ÉïÉêÄÉêI=ÇáÉ=Éáå=ëÉÅÜëëÉãÉëíêáÖÉë=_~ÅÜÉäçêëíìÇáìã=ãáí=NUM=b`qpJiÉáëíìåÖëéìåâíÉå=
~ÄëçäîáÉêí=Ü~ÄÉåI=ãΩëëÉå=îçê=^ìÑå~ÜãÉ=ÇÉë=píìÇáìãë=áã=ÇêÉáëÉãÉëíêáÖÉå=j~ëíÉêëíìÇáÉåÖ~åÖ=
ÇÉå=bêïÉêÄ=ïÉáíÉêÉê=PM=iÉáëíìåÖëéìåâíÉ=Ç~êäÉÖÉå=ÇìêÅÜW=

NK=k~ÅÜïÉáë=ÉáåÉê=Ñ~ÅÜäáÅÜ=ÉáåëÅÜä®ÖáÖÉå=q®íáÖâÉáí=áå=ÇÉê=ã~êáíáãÉå=fåÇìëíêáÉ=áã=UãÑ~åÖ=
îçå=ãáåÇÉëíÉåë=OS=tçÅÜÉå=a~ìÉêK=aáÉ=iÉáëíìåÖëéìåâíÉ=ïÉêÇÉå=~ìÑ=ÇÉê=dêìåÇä~ÖÉ=
ÉáåÉë=ãáí=?ÄÉëí~åÇÉå?=çÇÉê=?åáÅÜí=ÄÉëí~åÇÉå?=ÄÉïÉêíÉíÉå=ïáëëÉåëÅÜ~ÑíäáÅÜÉå=_ÉêáÅÜíë=
îÉêÖÉÄÉåK==
=
çÇÉê=
=
OK=k~ÅÜïÉáë=ΩÄÉê=ÇÉå=ÉêÑçäÖêÉáÅÜÉå=^ÄëÅÜäìëë=òìë®íòäáÅÜÉê=jçÇìäÉ=áã=^åïÉåÇìåÖëJ=çÇÉê=
sÉêíáÉÑìåÖëÄÉêÉáÅÜ=ÉáåÉë=_~ÅÜÉäçêëíìÇáÉåÖ~åÖë=áå=ÉáåëÅÜä®ÖáÖÉåI=éêçÖê~ããëéÉòáÑáëÅÜÉå=
c~ÅÜÖÉÄáÉíÉå=å~ÅÜ=^Äë~íò=O=ãáí=ÉáåÉã=iÉáëíìåÖëìãÑ~åÖ=îçå=áåëÖÉë~ãí=ãáåÇÉëíÉåë=PM=b`qpJ
mìåâíÉåK==
=

ÄF=ìåÇ=ÇáÉ=ëÅÜêáÑíäáÅÜÉ=a~êäÉÖìåÖ=ÇÉê=ÉáÖÉåÉå=jçíáî~íáçå=ÑΩê=Ç~ë=píìÇáìãK=
=



= NQ=

EOF=cΩê=ÇáÉ=éêçÖê~ããëéÉòáÑáëÅÜÉ=Ñ~ÅÜäáÅÜÉ=báÖåìåÖ=ëáåÇ=hÉååíåáëëÉ=áå=j~íÜÉã~íáâI=íÉÅÜåáëÅÜÉê=
mÜóëáâI=jÉÅÜ~åáâI=fåÑçêã~íáâI=`^aI=pÅÜáÑÑëÜóÇêçëí~íáâI=pÅÜáÑÑëÜóÇêçÇóå~ãáâI=pÅÜáÑÑëâçåëíêìâíáçå=
ìåÇ=pÅÜáÑÑëÉåíïìêÑ=å~ÅÜòìïÉáëÉåK=

¬=P=
^ìëïaÜäîÉêÑaÜêÉå=

ENF=aáÉ=w~Üä=ÇÉê=píìÇáÉåéä®íòÉ=áã=píìÇáÉåÖ~åÖ=pÅÜáÑÑÄ~ì=ìåÇ=jÉÉêÉëíÉÅÜåáâ=áëí=å~ÅÜ=j~≈Ö~ÄÉ=
ÇÉê=îçêÜ~åÇÉåÉå=h~é~òáí®íÉå=ÄÉëÅÜê®åâíK=aáÉ=píìÇáÉåéä®íòÉ=ïÉêÇÉå=å~ÅÜ=_áäÇìåÖ=ÉáåÉê=
o~åÖÑçäÖÉ=áå=ÉáåÉã=^ìëï~ÜäîÉêÑ~ÜêÉå=îÉêÖÉÄÉåK=cΩê=Ç~ë=^ìëï~ÜäîÉêÑ~ÜêÉå=ïáêÇ=ÉáåÉ=
^ìëï~Üäâçããáëëáçå=ÖÉÄáäÇÉíI=ÇáÉ=~ìë=ÇÉå=Ü~ìéí~ãíäáÅÜ=~å=ÇÉê=eçÅÜëÅÜìäÉ=_êÉãÉå=
ÄÉëÅÜ®ÑíáÖíÉå=jáíÖäáÉÇÉêå=ÇÉë=ÑΩê=ÇÉå=píìÇáÉåÖ~åÖ=òìëí®åÇáÖÉå=mêΩÑìåÖë~ìëëÅÜìëëÉë=ÄÉëíÉÜíK=

EOF=fã=^ìëï~ÜäîÉêÑ~ÜêÉå=ïÉêÇÉå=ÇáÉ=píìÇáÉåéä®íòÉ=å~ÅÜ=ÇÉê=_ÉïÉêíìåÖ=
~F=ÇÉê=aìêÅÜëÅÜåáííëåçíÉ=ÇÉë=ÉêëíÉå=ÄÉêìÑëèì~äáÑáòáÉêÉåÇÉå=^ÄëÅÜäìëëÉëI===
ÄF=ÇÉê=éêçÖê~ããëéÉòáÑáëÅÜÉå=Ñ~ÅÜäáÅÜÉå=báÖåìåÖ==
ÅF=ÇÉê=Ç~êÖÉäÉÖíÉå=jçíáî~íáçå=ÑΩê=Ç~ë=píìÇáìã==

îÉêÖÉÄÉåK=

EPF=cΩê=ÇáÉ=_ÉïÉêíìåÖ=ÖÉã®≈=^Äë~íò=O=ïÉêÇÉå=áã=^ìëï~ÜäîÉêÑ~ÜêÉå=ÇáÉ==
~F=aìêÅÜëÅÜåáííëåçíÉ=ÇÉë=ÉêëíÉå=ÄÉêìÑëèì~äáÑáòáÉêÉåÇÉå=^ÄëÅÜäìëëÉë=ãáí=RM=BI==
ÄF=ÇáÉ=éêçÖê~ããëéÉòáÑáëÅÜÉ=Ñ~ÅÜäáÅÜÉ=báÖåìåÖ=ãáí=QM=BI===
ÅF=ÇáÉ=Ç~êÖÉäÉÖíÉ=jçíáî~íáçå=ÑΩê=Ç~ë=píìÇáìã=ãáí=NM=B=

ÖÉïáÅÜíÉíK=^åëÅÜäáÉ≈ÉåÇ=ïáêÇ=ìåíÉê=ÇÉå=_ÉïÉêÄÉêå=ìåÇ=_ÉïÉêÄÉêáååÉå=ÉáåÉ=o~åÖäáëíÉ=
ÉåíëéêÉÅÜÉåÇ=ÇÉê=ÉêêÉáÅÜíÉå=dÉë~ãíÉêÖÉÄåáëëÉ=ÖÉÄáäÇÉíK=aáÉ=píìÇáÉåéä®íòÉ=ïÉêÇÉå=~å=ÇáÉ=
_ÉïÉêÄÉê=ìåÇ=_ÉïÉêÄÉêáååÉå=ãáí=ÇÉê=Ü∏ÅÜëíÉå=dÉë~ãíÄÉïÉêíìåÖ=ìåíÉê=_ÉêΩÅâëáÅÜíáÖìåÖ=ÇÉê=
wìä~ëëìåÖëÄÉëÅÜê®åâìåÖ=å~ÅÜ=^Äë~íò=N=p~íò=N=îÉêÖÉÄÉåK=_Éá=o~åÖÖäÉáÅÜÜÉáí=ÉåíëÅÜÉáÇÉí=Ç~ë=
içëK=

¬=Q=
káÉÇÉêëÅÜêáÑí=

§ÄÉê=ÇÉå=^Ää~ìÑ=ÇÉë=sÉêÑ~ÜêÉåë=ïáêÇ=ÉáåÉ=káÉÇÉêëÅÜêáÑí=~åÖÉÑÉêíáÖíI=~ìë=ÇÉê=q~Ö=ìåÇ=lêí=ÇÉë=
^ìëï~ÜäîÉêÑ~ÜêÉåëI=ÇáÉ=k~ãÉå=ÇÉê=ÄÉíÉáäáÖíÉå=jáíÖäáÉÇÉê=ÇÉê=^ìëï~ÜäâçããáëëáçåI=ÇÉê=k~ãÉ=
ÇÉë=píìÇáÉåÄÉïÉêÄÉêë=çÇÉê=ÇÉê=píìÇáÉåÄÉïÉêÄÉêáå=ëçïáÉ=ÇáÉ=_ÉïÉêíìåÖ=ÉêëáÅÜíäáÅÜ=ëÉáå=ãΩëëÉåK=

¬=R=
_ÉâaååíÖaÄÉ=ÇÉê=båíëÅÜÉáÇìåÖ=

aáÉ=bêÖÉÄåáëëÉ=ÇÉë=sÉêÑ~ÜêÉåë=ïÉêÇÉå=ÇÉå=píìÇáÉåÄÉïÉêÄÉêå=ìåÇ=píìÇáÉåÄÉïÉêÄÉêáååÉå=
ëÅÜêáÑíäáÅÜ=ãáíÖÉíÉáäíK=

¬=S=
båíëÅÜÉáÇìåÖ=ΩÄÉê=ÇÉå=wìäaëëìåÖëaåíêaÖ=

§ÄÉê=ÇÉå=wìä~ëëìåÖë~åíê~Ö=ÉåíëÅÜÉáÇÉí=ÇáÉ=oÉâíçêáå=ÄÉòáÉÜìåÖëïÉáëÉ=çÇÉê=ÇÉê=oÉâíçêK=

¬=T=
fåâêaÑííêÉíÉå=ÇÉê=wìäaëëìåÖëçêÇåìåÖ=

aáÉëÉ=lêÇåìåÖ=íêáíí=å~ÅÜ=ÇÉê=dÉåÉÜãáÖìåÖ=ÇìêÅÜ=ÇáÉ=oÉâíçêáå=ÇÉê=eçÅÜëÅÜìäÉ=_êÉãÉå=áå=hê~ÑíK=
páÉ=Öáäí=Éêëíã~äáÖ=ÑΩê=Ç~ë=wìä~ëëìåÖëîÉêÑ~ÜêÉå=ÑΩê=Ç~ë=pçããÉêëÉãÉëíÉê=OMNMK=

_êÉãÉåI=ÇÉå=OQK=j®êò=OMNM= = aáÉ=oÉâíçêáå=ÇÉê=eçÅÜëÅÜìäÉ=_êÉãÉå=
=


