
pÉáíÉ=N=îçå=NP=

=

= =
=

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

qÜÉëáëäÉáíÑ~ÇÉå=
c~âìäí®í=dÉëí~äíìåÖ=

píìÇáÉåÖ~åÖ=_~ÅÜÉäçê=çÑ=^êíë=EdÉëí~äíìåÖF=
pí~åÇ=g~åì~ê=OMMU=

=
=
=
=
=



pÉáíÉ=O=îçå=NP=

=

= J=O=J =

=
=
=
fåÜ~äíëîÉêòÉáÅÜåáë=qÜÉëáëäÉáíÑ~ÇÉå=
=
=
N= wïÉÅâ=ÇáÉëÉë=iÉáíÑ~ÇÉåë= P=

O= aáÉ=îÉêëÅÜáÉÇÉåÉå=cçêãÉå=ÇÉê=qÜÉëáë= P=

P= táëëÉåëÅÜ~ÑíäáÅÜÉë=^êÄÉáíÉå= Q=

PKN= = wÉáíéä~å= Q=

PKO= = báåíÉáäìåÖ=ÇÉê=qÜÉëáë= R=

PKP= = däáÉÇÉêìåÖ=ìåÇ=fåÜ~äíëîÉêòÉáÅÜåáë= R=

PKPKN= = qáíÉäÉá= R=

PKPKO= = fåÜ~äíëîÉêòÉáÅÜåáë= S=

PKPKP= = pÉáíÉååìããÉêáÉêìåÖ= T=

PKQ= = wáíáÉêïÉáëÉåI=wáí~íÉ= T=

PKQKN= = ^ääÖÉãÉáåÉ=eáåïÉáëÉ=òìã=wáíáÉêÉå= T=

PKQKO== = aáÉ=îÉêëÅÜáÉÇÉåÉå=cçêãÉå=ÇÉë=wáíáÉêÉåë= U=

PKQKOKN== =sçääòáí~í= U=

PKQKOKO= = hìêòòáí~í= V=

PKQKOKP= = e~êî~êÇ=wáíáÉêïÉáëÉ= NM=

PKQKOKQ= = fåÇáêÉâíÉë=wáí~í= NM=

PKR= = iáíÉê~íìêîÉêòÉáÅÜåáë= NM=

PKS= = ^ÄÄáäÇìåÖÉåI=dê~ÑáâÉå= NO=

PKT= = pÅÜêáÑíäáÅÜÉ=bêâä®êìåÖ= NO=

Q== tÉáíÉêÑΩÜêÉåÇÉ=iáíÉê~íìê= NP=

=



pÉáíÉ=P=îçå=NP=

=

= J=P=J =

qÜÉëáëäÉáíÑ~ÇÉå==
EoÉÖÉäí=ÇáÉ=^ÄÖ~ÄÉÇáåÖìåÖÉå=ÇÉë=íÜÉçêÉíáëÅÜÉå=^åíÉáäëK=cçêãÄä~íí=ff=êÉÖÉäí=ÇáÉ=^ÄÖ~ÄÉÇáåÖìåÖÉå=
ÇÉë=ÖÉëí~äíÉêáëÅÜÉå=^åíÉáäëF=
=
N= wïÉÅâ=ÇáÉëÉë=iÉáíÑ~ÇÉåë=
=

aáÉ=qÜÉëáë=ÄáäÇÉí=ÇáÉ=^ÄëÅÜäìëë~êÄÉáí=fÜêÉë=_^=píìÇáÉåÖ~åÖÉëK=jáí=ÇáÉëÉê=^êÄÉáí=

ëçääÉå=páÉ=òÉáÖÉåI=Ç~ëë=páÉ=Ç~ë=dÉäÉêåíÉ=~åïÉåÇÉåI=ïÉáíÉêÉåíïáÅâÉäå=ìåÇ=

îÉêíÉáÇáÖÉå=â∏ååÉå=ìåÇ=~äë=âçãéäÉñÉ=^ìë~êÄÉáíìåÖ=îçê=ÉáåÉã=mìÄäáâìã=éê®ëÉåíáÉêÉå=

â∏ååÉåK=aáÉ=_É~êÄÉáíìåÖëÇ~ìÉê=ÄÉíê®Öí=PSM=^êÄÉáíëëíìåÇÉåI=ïÉäÅÜÉ=ÉáåÉê=i~ìÑòÉáí=

îçå=U=tçÅÜÉå=ÉåíëéêÉÅÜÉåK=báåÉ=íÜÉçêÉíáëÅÜÉ=^ìëÉáå~åÇÉêëÉíòìåÖI=ïÉäÅÜÉ=å~ÅÜ=ÇÉå=

oÉÖÉäå=ÇÉë=ïáëëÉåëÅÜ~ÑíäáÅÜÉå=^êÄÉáíÉåë=ÉêÑçäÖÉå=ëçääíÉI=ÄáäÇÉí=ÇáÉ=dêìåÇä~ÖÉ=ÑΩê=fÜêÉ=

qÜÉëáëK=

a~ãáí=páÉ=ÇáÉëÉ=wÉáí=~ìÅÜ=ÑΩê=Ç~ë=âçåòÉåíêáÉêíÉ=^êÄÉáíÉå=îÉêïÉåÇÉå=â∏ååÉåI=ëçää=

fÜåÉå=ÇáÉëÉê=âìêòÉ=iÉáíÑ~ÇÉå=ÜÉäÑÉåI=ÇáÉ=^êÄÉáí=áå=ÇÉê=ïáëëÉåëÅÜ~ÑíäáÅÜ=âçêêÉâíÉå=

cçêã=ÉêëíÉääÉå=òì=â∏ååÉåK==

====
====
O= aáÉ=îÉêëÅÜáÉÇÉåÉå=cçêãÉå=ÇÉê=qÜÉëáë=
=

^ìëÖÉÜÉåÇ=îçå=ÉáåÉê=mêçÄäÉãJ=ÄòïK=cê~ÖÉëíÉääìåÖI=ÇáÉ=ÖÉëÉääëÅÜ~ÑíäáÅÜ=êÉäÉî~åí=áëí=

ìåÇLçÇÉê=ëáÅÜ=~ìë=ÇÉå=fåÜ~äíÉå=ÇÉë=píìÇáÉåÖ~åÖë=ìåÇ=ÇÉê=Ç~ãáí=îÉêÄìåÇÉåÉå=

táëëÉåëJ=ìåÇ=bêÑ~ÜêìåÖëÖÉÄáÉíÉ=ÉêÖÉÄÉåI=Éê~êÄÉáíÉå=páÉ=Ç~ë=qÜÉã~=fÜêÉê=qÜÉëáëK=

dêìåÇä~ÖÉ=ÉáåÉê=àÉÇÉå=qÜÉëáë=áëí=òìå®ÅÜëí=Éáåã~ä=ÉáåÉ=íÜÉçêÉíáëÅÜÉ=

^ìëÉáå~åÇÉêëÉíòìåÖ=ãáí=fÜêÉã=ÖÉï®ÜäíÉå=qÜÉãÉåÖÉÄáÉíI=~äëç=ÉáåÉ=^å~äóëÉ=fÜêÉë=

mêçÄäÉãJ=ÄòïK=^ìÑÖ~ÄÉåÑÉäÇÉëK=a~òì=ëçääíÉ=áå=àÉÇÉã=c~ää=ÇáÉ=råíÉêëìÅÜìåÖ=ΩÄÉê=ÇÉå=

pí~åÇ=ÇÉê=ïáëëÉåëÅÜ~ÑíäáÅÜÉå=^ìëÉáå~åÇÉêëÉíòìåÖ=òì=ÇáÉëÉã=qÜÉã~=ÖÉÜ∏êÉåK=

cçäÖÉåÇÉ=jÉíÜçÇÉå=â∏ååÉå=Ç~ÄÉá=^åïÉåÇìåÖ=ÑáåÇÉåW=iáíÉê~íìêêÉÅÜÉêÅÜÉJ=ìåÇ=

^ìëïÉêíìåÖI=fåÑçêã~íáçåÉå=~å~äóëáÉêÉå=ìåÇ=ëíêìâíìêáÉêÉåI=hêáíÉêáÉå=ÑÉëíäÉÖÉå=ìåÇ=

âêáíáëÅÜ=êÉÑäÉâíáÉêÉåK=fã=tÉáíÉêÉå=â∏ååÉå=îÉêëÅÜáÉÇÉåÉ=~åïÉåÇìåÖëçêáÉåíáÉêíÉ=

jÉíÜçÇÉå=^åïÉåÇìåÖ=ÑáåÇÉå=ïáÉ=òK_KW=ÉãéáêáëÅÜÉ=råíÉêëìÅÜìåÖÉåI=j~êâí~å~äóëÉåI=

wáÉäÖêìééÉå~å~äóëÉå=çÇÉê=e~åÇäìåÖë~å~äóëÉå=ÉíÅK=gÉ=å~ÅÜ=^ìÑÖ~ÄÉåJ=ÄòïK=

mêçÄäÉãëíÉääìåÖ=ëáåÇ=ÉåíëéêÉÅÜÉåÇÉå=jÉíÜçÇÉå=òì=ÉêãáííÉäåI=ÇáÉ=çÄÉå=ÖÉå~ååíÉå=

ëáåÇ=åìê=ÉáåÉ=ÄÉáëéáÉäÜ~ÑíÉ=^ìëï~ÜäK=

=

=

=

=



pÉáíÉ=Q=îçå=NP=

=

= J=Q=J =

=

gÉ=å~ÅÜ=cçêã=fÜêÉê=ÖÉï®ÜäíÉå=^ìëÉáå~åÇÉêëÉíòìåÖ=åáããí=ÇáÉ=íÜÉçêÉíáëÅÜÉ=

^ìë~êÄÉáíìåÖ=ìåíÉêëÅÜáÉÇäáÅÜ=Öêç≈É=^åíÉáäÉ=fÜêÉê=qÜÉëáë=áå=^åëéêìÅÜI=páÉ=Ü~ÄÉå=Ç~òì=

ÑçäÖÉåÇÉ=j∏ÖäáÅÜâÉáíÉåW=

=

H=dbpq^iqbofp`eb=^rp^o_bfqrkd=

= R=ÓNM=afk=^=Q=pÉáíÉå=~=PRM=t∏êíÉêL=pÉáíÉ=

páÉ=ÄÉ~êÄÉáíÉå=ÉáåÉ=êÉáå=ÖÉëí~äíÉêáëÅÜÉ=i∏ëìåÖ=ãáí=íÜÉçêÉíáëÅÜÉê=_~ëáëK=

=

H=qeblobqfp`e=J=dbpq^iqbofp`eb=^rp^o_bfqrkd=

= NR=Ó=OR=afk=^=Q=pÉáíÉå=~=PRM=t∏êíÉêL=pÉáíÉ=

páÉ=îÉêíáÉÑÉå=ÇáÉ=íÜÉçêÉíáëÅÜÉ=^ìëÉáå~åÇÉêëÉíòìåÖ=ìåÇ=ëìÅÜÉå=~ìÑ=ÇáÉëÉê=_~ëáë=ÉáåÉ=

ÖÉëí~äíÉêáëÅÜÉ=i∏ëìåÖK=

=

H=qeblobqfp`eb=^rp^o_bfqrkd=

= PM=Ó=QM=afk=^=Q=pÉáíÉå=~=PRM=t∏êíÉêL=pÉáíÉ=

páÉ=îÉêÑ~ëëÉå=ÉáåÉ=qÜÉçêáÉ~êÄÉáíI=ÇáÉ=ëáÅÜ=ÇÉëáÖåïáëëÉåëÅÜ~ÑíäáÅÜ=ãáí=ÇÉê=ÖÉï®ÜäíÉå=

cê~ÖÉëíÉääìåÖ=~ìëÉáå~åÇÉêëÉíòíK=

=

få=~ääÉå=ÇêÉá=c®ääÉå=ÄÉå∏íáÖÉå=páÉ=ÉåíëéêÉÅÜÉåÇÉ=jÉíÜçÇÉåI=ÇáÉ=òì=áÜêÉã=wáÉä=ÑΩÜêÉå=

ëKçK=aáÉëÉ=jÉíÜçÇÉå=ëçääÉå=áååÉêÜ~äÄ=ÇÉê=qÜÉëáë=Ç~êÖÉäÉÖí=ìåÇ=ÄÉÖêΩåÇÉí=ïÉêÇÉåK=

aáÉ=bêÖÉÄåáëÄÉëÅÜêÉáÄìåÖ=ëçää=ÇÉãÉåíëéêÉÅÜÉåÇ=å~ÅÜîçääòáÉÜÄ~ê=ìåíÉê=

báåÄÉòáÉÜìåÖ=ÇÉê=îÉêïÉåÇÉíÉå=wáÉä=ÑΩÜêÉåÇÉå=jÉíÜçÇÉå=ÇçâìãÉåíáÉêí=ïÉêÇÉåK=

=

=

P= táëëÉåëÅÜ~ÑíäáÅÜÉë=^êÄÉáíÉå=
=
PKN= wÉáíéä~å=
=

wìã=ãÉíÜçÇáëÅÜÉå=^êÄÉáíÉå=ÖÉÜ∏êí=~ìÅÜ=ÉáåÉ=ÉÑÑÉâíáîÉ=wÉáíéä~åìåÖI=ÇáÉ=páÉ=ÇìêÅÜ=

ÉáåÉå=wÉáíéä~å=ëáÅÜÉêëíÉääÉå=â∏ååÉåK=bë=ÉãéÑáÉÜäí=ëáÅÜI=ÇáÉëÉå=wÉáíéä~å=ãáí=fÜêÉã=

_ÉíêÉìÉê=~ÄòìëéêÉÅÜÉåK=

=
=
=
=
=
=
=



pÉáíÉ=R=îçå=NP=

=

= J=R=J =

=
PKO= báåíÉáäìåÖ=ÇÉê=qÜÉëáë=
=

dêìåÇë®íòäáÅÜ=ëçääíÉ=ÇáÉ=qÜÉëáë=ΩÄÉê=ÉáåÉ=báåäÉáíìåÖI=ÉáåÉå=e~ìéííÉáä=ìåÇ=ÉáåÉå=

pÅÜäìëë=îÉêÑΩÖÉåK=tçÄÉá=ÇáÉëÉ=báåíÉáäìåÖ=ëç=åáÅÜí=ÄÉå~ååí=ïÉêÇÉå=ëçääíÉI=ëçåÇÉêå=

ÖÉÉáÖåÉíÉ=§ÄÉêëÅÜêáÑíÉå=Ç~ÑΩê=ÖÉëìÅÜí=ïÉêÇÉå=ëçääíÉåK=

báåäÉáíìåÖ== oÉÅÜíÑÉêíáÖìåÖ=ÇÉê=qÜÉãÉåëíÉääìåÖ=

= = = wáÉä=ÇÉê=^êÄÉáí=

= = = ^ÄÖêÉåòìåÖ=ÇÉë=qÜÉã~ë=ìåÇ=íÜÉãÉåÄÉòçÖÉåÉ=aÉÑáåáíáçå=

= = = dÉëÅÜáÅÜíÉ=ìåÇ=pí~åÇ=ÇÉê=cçêëÅÜìåÖ=

= = = §ÄÉêÄäáÅâ=ΩÄÉê=^ìÑÄ~ì=ìåÇ=^êÖìãÉåí~íáçåëÑçäÖÉ=

=

e~ìéííÉáä= = ^ìëÑΩÜêìåÖÉå=òìã=qÜÉã~I=däáÉÇÉêìåÖ=àÉ=å~ÅÜ=^êÖìãÉåí~íáçåK=

= = = ^ìÑ=^êÖìãÉåí~íáçåëÉÄÉåÉå=~ÅÜíÉå>= =

=

=

pÅÜäìëë= = pÅÜäìëëïçêí=çÇÉê=wìë~ããÉåÑ~ëëìåÖ=ÇÉê=bêÖÉÄåáëëÉ=

= = = oΩÅâÄäáÅâ=çÇÉê=áåíÉêÉëë~åíÉê=^ìëÄäáÅâ=

=
=

PKP= däáÉÇÉêìåÖ=ìåÇ=fåÜ~äíëîÉêòÉáÅÜåáë==
=
PKPKN= qáíÉäÉá=

=

rã=ÇáÉ=qÜÉëáë=ÇÉã=sÉêÑ~ëëÉêLÇÉê=sÉêÑ~ëëÉêáå=ìåÇ=ÇÉå=Ç~òìÖÉÜ∏êáÖÉå=_ÉíêÉìÉêå=

ÉáåÇÉìíáÖ=òìçêÇåÉå=òì=â∏ååÉåI=ãìëë=Ç~ë=aÉÅâÄä~íí=ÇÉê=^êÄÉáí=îçääëí®åÇáÖ=ëÉáåK=a~òì=

ÖÉÜ∏êÉå=ÑçäÖÉåÇÉ=^åÖ~ÄÉåW=

=

råáîÉêëáí®íëJ=ìåÇ=c~âìäí®íëJLfåëíáíìíëJLpÉãáå~êÄÉòÉáÅÜåìåÖ=

Ee^th=eáäÇÉëÜÉáãÁI=c~âìäí®í=dÉëí~äíìåÖI=aÉëáÖåïáëëÉåëÅÜ~ÑíÉåF=

mêΩÑìåÖëòÉáí=

^êí=ÄòïK=cìåâíáçå=ÇÉê=^êÄÉáí=EqÜÉëáëF=

qÜÉã~=ÇÉê=^êÄÉáí=EaÉëáÖå=ìåÇ=EKKFF=

k~ãÉåë~åÖ~ÄÉ=ÇÉê=ÄÉíêÉìÉåÇÉå=açòÉåíÉå=EmêçÑKaêKÁX=mêçÑK=ÁF=

k~ãÉI=sçêå~ãÉ=ÇÉë=sÉêÑ~ëëÉêë=

j~íêáâÉäåìããÉê=

píìÇáÉå~ÇêÉëëÉ==

c~ÅÜëÉãÉëíÉê~åò~Üä=ÇÉë=sÉêÑ~ëëÉêë==



pÉáíÉ=S=îçå=NP=

=

= J=S=J =

qÉêãáå=ÇÉê=^ÄÖ~ÄÉ==

PKPKO= fåÜ~äíëîÉêòÉáÅÜåáë=
=

a~ë=fåÜ~äíëîÉêòÉáÅÜåáë=îÉêãáííÉäí=ÇÉã=iÉëÉê=åÉÄÉå=ÇÉã=fåÜ~äí=ÇÉê=qÜÉëáë=ÇáÉ=

píêìâíìêáÉêìåÖ=ìåÇ=däáÉÇÉêìåÖ=ÇÉë=qÜÉã~ë=ÇìêÅÜ=ÇÉå=sÉêÑ~ëëÉêLsÉêÑ~ëëÉêáåK=aáÉ=

däáÉÇÉêìåÖ=ëçääíÉ=áå=ëáÅÜ=ëÅÜäΩëëáÖ=ëÉáå=ìåÇ=ÇÉã=pÅÜïÉêéìåâí=ÇÉê=^êÄÉáí=

ÉåíëéêÉÅÜÉåÇ=éêçéçêíáçåáÉêí=ëÉáåK=mìåâíÉI=ÇáÉ=áåÜ~äíäáÅÜ=ìåÇ=äçÖáëÅÜ=~ìÑ=ÖäÉáÅÜÉã=

o~åÖ=ëíÉÜÉåI=ãΩëëÉå=~ìÅÜ=áå=ÇÉê=däáÉÇÉêìåÖ=ÇÉå=ÖäÉáÅÜÉå=o~åÖ=ÉáååÉÜãÉåK=

cΩê=ÇáÉ=däáÉÇÉêìåÖ=ëáåÇ=òïÉá=cçêãÉå=ÖÉÄê®ìÅÜäáÅÜ=ÇáÉ=ÇÉâ~ÇáëÅÜÉ=çÇÉê=ÇáÉ=

~äéÜ~åìãÉêáëÅÜÉI=ïçÄÉá=ïáê=fÜåÉå=ÑΩê=ÇáÉ=qÜÉëáë=ÇáÉ=ÇÉâ~ÇáëÅÜÉ=däáÉÇÉêìåÖ=

ÉãéÑÉÜäÉå=ìåÇ=ÜáÉê=~ìÅÜ=~äë=ÉáåòáÖÉ=îçêëíÉääÉåW=

====

aÉâ~ÇáëÅÜÉ=däáÉÇÉêìåÖ=

N=

NKN=

NKO=

O=

OKN=

OKNKN=

OKNKO=

OKO=

OKOKN=

OKOKNKN=

OKOKNKNKN=

OKOKNKNKO=

OKOKNKO=

OKOKO=

P=ìëïK=

=

^ìÑ=Éáå=h~éáíÉä=N=EÄáííÉ=çÜåÉ=mìåâíF=ãìëë=~ìÅÜ=Éáå=h~éáíÉä=O=ÑçäÖÉåI=~åëçåëíÉå=ÖáÄí=

Éë=âÉáåÉå=dêìåÇ=òì=ÖäáÉÇÉêåX=~ìÑ=ÉáåÉå=^ÄëÅÜåáíí=OKN=~ìÅÜ=Éáå=^ÄëÅÜåáíí=OKO=ìëïK=aáÉ=

âäÉáåëíÉ=báåÜÉáí=òì=ÖäáÉÇÉêå=ÄÉëíÉÜí=~äëç=~ìë=ãáåÇÉëíÉåë=òïÉá=däáÉÇÉêìåÖëéìåâíÉåK=

dêìåÇë®íòäáÅÜ=ëçääíÉå=páÉ=ÄÉãΩÜí=ëÉáåI=ïÉáíÉê=ÖÉÜÉåÇÉ=~äë=ÇêÉáëíÉääáÖÉ=

råíÉêÖäáÉÇÉêìåÖÉå=EïáÉ=òK_K=OKNKNI=OKNKO=ÉíÅKF=òì=îÉêãÉáÇÉåK=aÉå=däáÉÇÉêìåÖëéìåâíÉå=

ëáåÇ=àÉïÉáäë=§ÄÉêëÅÜêáÑíÉå=òìòìçêÇåÉåI=ÇáÉ=ÇÉå=fåÜ~äí=ÇÉë=qÉñíÉë=âå~éé=~ÄÉê=éê®òáëÉ=

ïáÉÇÉêÖÉÄÉåK=



pÉáíÉ=T=îçå=NP=

=

= J=T=J =

aáÉ=§ÄÉêëÅÜêáÑíÉå=áååÉêÜ~äÄ=ÇÉë=qÉñíÉë=ìåÇ=áã=fåÜ~äíëîÉêòÉáÅÜåáë=ãΩëëÉå=

ΩÄÉêÉáåëíáããÉåK=

=

=

PKPKP= pÉáíÉååìããÉêáÉêìåÖ=
=

k~ÅÜ=ÇÉã=fåÜ~äíëîÉêòÉáÅÜåáë=ÄÉÖáååÉåÇ=ãáí=ÇÉê=ÉêëíÉå=qÉñíëÉáíÉ=ÄáííÉ=~ääÉ=pÉáíÉå=

ÇìêÅÜÖ®åÖáÖ=åìããÉêáÉêÉåK=

=

=

PKQ= wáíáÉêïÉáëÉåI=wáí~íÉ=
=
PKQKN= ^ääÖÉãÉáåÉ=eáåïÉáëÉ=òìã=wáíáÉêÉå=
=

łtÉê=òì=ïÉåáÖ=òáíáÉêíI=ÉêêÉÖí=ÇÉå=sÉêÇ~ÅÜíI==

=lêáÖáå~äáí®í=îçêí®ìëÅÜÉå=òì=ïçääÉåK==

=tÉê=òì=îáÉä=òáíáÉêíI=ÉêêÉÖí=ÇÉå=sÉêÇ~ÅÜíI==

=ãáí=_ÉäÉëÉåÜÉáí=~åÖÉÄÉå=òì=ïçääÉåKM=

=

eçêëí=häáÉã~ååI=^åäÉáíìåÖÉåI=NVTPI=pKNQQ=

=

táëëÉåëÅÜ~ÑíäáÅÜÉë=^êÄÉáíÉå=òÉáÅÜåÉí=ëáÅÜ=Ç~ÇìêÅÜ=~ìëI=Ç~ëë=ãáí=ÉáåÇÉìíáÖÉå=

iáíÉê~íìêJ=ìåÇ=nìÉääÉå~åÖ~ÄÉå=ÖÉ~êÄÉáíÉí=ïáêÇI=ìã=ÇáÉ=ÉáÖÉåÉ=^êÖìãÉåí~íáçå=òì=

ìåíÉêëíΩíòÉåK=aìêÅÜ=Ç~ë=wáíáÉêÉå=ïáêÇ=Éë=ÇÉã=iÉëÉê=ã∏ÖäáÅÜI=ΩÄÉê=ÇáÉ=eÉêâìåÑí=åáÅÜí=

ëÉäÄëí®åÇáÖ=ÉåíïáÅâÉäíÉê=dÉÇ~åâÉå=^ìëâìåÑí=òì=ÉêÜ~äíÉå=ìåÇ=ÇáÉ=òáíáÉêíÉ=píÉääÉ=áå=ÇÉê=

iáíÉê~íìê=òì=ÑáåÇÉåK=aáÉë=ÖÉëÅÜáÉÜí=ÇìêÅÜ=ÉáåÇÉìíáÖÉ=^åÖ~ÄÉå=EãáåÇÉëíÉåë=sÉêÑ~ëëÉêI=

bêëÅÜÉáåìåÖëà~Üê=ìåÇ=pÉáíÉåò~ÜäFK=dÉÜí=Éáå=wáí~í=ΩÄÉê=ãÉÜê=~äë=ÉáåÉ=pÉáíÉI=Ç~åå=ëÉíòí=

ã~å=ÜáåíÉê=ÇáÉ=pÉáíÉåò~Üä=Éáå=łÑKMK=

=

t∏êíäáÅÜ=ΩÄÉêåçããÉåÉ=qÉñíÉ=ïÉêÇÉå=ÇìêÅÜ=^åÑΩÜêìåÖëòÉáÅÜÉå=łd®åëÉÑΩ≈ÅÜÉåM=

ÄÉÖçååÉå=ìåÇ=ÄÉÉåÇÉíK=páÉ=ëáåÇ=çêáÖáå~äÖÉíêÉì=ïáÉÇÉêòìÖÉÄÉåI=~äëç=~ìÅÜ=ãáí=

oÉÅÜíëÅÜêÉáÄÑÉÜäÉêå=çÇÉê=áå=ÇÉê=~äíÉå=oÉÅÜíëÅÜêÉáÄìåÖK=t∏êíäáÅÜÉ=wáí~íÉ=áã=wáí~í=

ïÉêÇÉå=ÇìêÅÜ=ÉáåÑ~ÅÜÉ=D^åÑΩÜêìåÖëòÉáÅÜÉåD=Ç~êÖÉëíÉääíK=i®ëëí=ã~å=áå=ÉáåÉã=wáí~í=Éáå=

tçêí=ïÉÖI=Ç~åå=ïáêÇ=Ç~ë=tçêí=ÇìêÅÜ=òïÉá=mìåâíÉ=áå=ÉáåÉê=êìåÇÉå=hä~ããÉê=ÉêëÉíòí=EKKFK=

i®ëëí=ã~å=ãÉÜêÉêÉ=tçêíÉ=çÇÉê=ëçÖ~ê=p®íòÉ=ïÉÖI=ëáÉÜí=Ç~ë=ëç=~ìëW=EÁF=

j~ÅÜí=ã~å=~äë=sÉêÑ~ëëÉê=^åãÉêâìåÖÉå=áååÉêÜ~äÄ=ÉáåÉë=wáí~íÉëI=Ç~åå=ëíÉääí=ã~å=

ÇáÉëÉ=áå=xÉÅâáÖÉ=hä~ããÉêåzK=



pÉáíÉ=U=îçå=NP=

=

= J=U=J =

^åëçåëíÉå=áëí=ÇáÉ=mÉêëéÉâíáîÉ=~ìë=ÇÉê=ÇáÉ=^êÄÉáí=îÉêÑ~ëëí=ïáêÇI=fÜêÉ=ÉáÖÉåÉI=ïçÑΩê=páÉ=

~ìÅÜ=ÇáÉ=fÅÜJcçêã=îÉêïÉåÇÉåK=aáÉë=ëçääíÉ=~ääÉêÇáåÖë=ëé~êë~ã=ÖÉëÅÜÉÜÉå>=

_ÉëëÉêW=iÉÖÉå=páÉ=ëáÅÜ=ÉáåáÖÉ=cçêãìäáÉêìåÖÉå=òìêÉÅÜíW=łÜáÉêòì=áëí=ÑÉëí=òì=Ü~äíÉåMX=

łÇÉã=áëí=ÜáåòìòìÑΩÖÉåM=ÉíÅK=

=

wáíáÉêÑ®ÜáÖÉë=j~íÉêá~ä=ëáåÇ=~ääÉ=ëÅÜêáÑíäáÅÜÉå=sÉê∏ÑÑÉåíäáÅÜìåÖÉåI=~ì≈Éê=

mìÄäáâìãëòÉáíëÅÜêáÑíÉå=ïáÉ=òK_K=d~ä~I=_áäÇ=ÇÉê=cê~ì=ÉíÅK=^ìë=~âíìÉääÉã=^åä~ëë=â~åå=

ã~å=~ÄÉê=ÖÖÑëK=~ìë=péáÉÖÉäI=píÉêå=ìëÑK=òáíáÉêÉåI=ïçÄÉá=ÇáÉëÉ=wÉáíëÅÜêáÑíÉå=ÉáÖÉåíäáÅÜ=

åáÅÜí=òáíáÉêåçíïÉåÇáÖÉë=^ääÖÉãÉáåÖìí=ÉåíÜ~äíÉåK=^ìë=c~ÅÜòÉáíëÅÜêáÑíÉå=ïáÉ=

ÇÉëáÖåêÉéçêíI=Ñçêã=ÉíÅK=â~åå=å~íΩêäáÅÜ=òáíáÉêí=ïÉêÇÉåI=Ç~=Éë=ëáÅÜ=ÜáÉê=ìã=

c~ÅÜòÉáíëÅÜêáÑíÉå=Ü~åÇÉäíK=

=

łkáÅÜí=òáíáÉêí=ïÉêÇÉå=ãìëë=áå=ÉáåÉê=ïáëëÉåëÅÜ~ÑíäáÅÜÉå=^êÄÉáí=ëçäÅÜÉë=

^ääÖÉãÉáåïáëëÉåI=Ç~ë=àÉÇÉã=hçåîÉêë~íáçåëäÉñáâçå=ÉåíåçããÉå=ïÉêÇÉå=â~ååX=EÁFM=

EqÜÉáëÉåI=táëëÉåëÅÜ~ÑíäáÅÜÉë=^êÄÉáíÉåI=OMMSI=pKNQNF=

dáÄí=Éë=òì=ÉáåÉã=wáí~í=ãÉÜêÉêÉ=iáíÉê~íìêîÉêïÉáëÉI=ëç=ïÉêÇÉå=ëáÉ=ÅÜêçåçäçÖáëÅÜ=

ÖÉçêÇåÉí=~ìÑÖÉÑΩÜêíK=wáíáÉêí=ïÉêÇÉå=ëçääíÉ=áããÉê=å~ÅÜ=ÇÉê=~âíìÉääÉå=^ìÑä~ÖÉ=ÇÉë=

àÉïÉáäáÖÉå=_ìÅÜÉëK==

=

cêÉãÇëéê~ÅÜäáÅÜÉ=iáíÉê~íìê=ïáêÇ=áã=lêáÖáå~ä=òáíáÉêíI=áå=ÇÉê=cì≈åçíÉ=ëçääíÉ=ÉáåÉ=

ÇÉìíëÅÜÉ=§ÄÉêëÉíòìåÖ=ãáí=^åÖ~ÄÉ=ÇÉë=§ÄÉêëÉíòÉêë=ÉêÑçäÖÉåK=

båÖäáëÅÜÉ=wáí~íÉ=Äê~ìÅÜÉå=åáÅÜí=ΩÄÉêëÉíòí=ïÉêÇÉåK=

=

=

PKQKO== aáÉ=îÉêëÅÜáÉÇÉåÉå=cçêãÉå=ÇÉë=wáíáÉêÉåë=
=
PKQKOKN== sçääòáí~í=

_Éáã=sçääòáí~í=~äë=~ìÅÜ=ÄÉáã=hìêòòáí~í=ïÉêÇÉå=ÇáÉ=^åÖ~ÄÉå=ÇÉê=òáíáÉêíÉå=píÉääÉ=áå=

cì≈åçíÉå=òK_K=~ã=ìåíÉêÉå=_ä~ííê~åÇ=~ÄÖÉëÉíòí=~åÖÉÖÉÄÉåK=bë=áëí=~ÄÉê=~ìÅÜ=ã∏ÖäáÅÜ=

ÉáåÉ=~åÇÉêÉ=dÉëí~äíìåÖëÑçêã=ÑΩê=ÇáÉ=cì≈åçíÉå=òì=ÑáåÇÉåK=bë=ÖáÄí=ÇáÉ=j∏ÖäáÅÜâÉáí=~ääÉ=

cì≈åçíÉå=òìë~ããÉåÖÉÑ~ëëí=ìåÇ=ÇìêÅÜåìããÉêáÉêí=~å=Ç~ë=båÇÉ=ÇÉë=ÖÉë~ãíÉå=qÉñíÉë=

òì=ëíÉääÉåI=ÇáÉë=Ü~í=ÑΩê=ÇÉå=iÉëÉê=àÉÇçÅÜ=ÇÉå=k~ÅÜíÉáäI=Ç~ëë=Éê=ëí®åÇáÖ=Ää®ííÉêå=ãìëëI=

ïÉåå=Éê=ÇáÉ=cì≈åçíÉå=ΩÄÉêéêΩÑÉå=ã∏ÅÜíÉK==

=



pÉáíÉ=V=îçå=NP=

=

= J=V=J =

aáÉ=wáí~íÉ=ïÉêÇÉå=ÇìêÅÜ=ÜçÅÜÖÉëíÉääíÉ=~ê~ÄáëÅÜÉ=w~ÜäÉå=Ç~êÖÉëíÉääí=ìåÇ=ãáí=N=

ÄÉÖáååÉåÇ=ÇìêÅÜ=ÇÉå=ÖÉë~ãíÉå=qÉñí=ÇìêÅÜåìããÉêáÉêíK=cçäÖÉåÇÉ=^åÖ~ÄÉå=ëáåÇ=ÄÉáã=

sçääòáí~í=îÉêéÑäáÅÜíÉåÇW=

k~ãÉI=sçêå~ãÉEåFW=qáíÉä=J=råíÉêíáíÉäI=_~åÇI=^ìÑä~ÖÉI=

bêëÅÜÉáåìåÖëçêíEÉFWsÉêä~ÖEÉFI=bêëÅÜÉáåìåÖëà~ÜêEÉFI=pÉáíÉåò~Üä=

=

_ÉáëéáÉäW=łqÜÉçêáÉ=ìåÇ=jÉíÜçÇçäçÖáÉ=ÇÉë=aÉëáÖåë=ÉåíïáÅâÉäå=ëáÅÜ=ÉÄÉåëç=ïáÉ=áå=

àÉÇÉê=~åÇÉêÉå=aáëòáéäáå=~ìÑ=ÇÉê=_~ëáë=ÄÉëíáããíÉê=dêìåÇ~åå~ÜãÉå=ìåÇ=

sçê~ìëëÉíòìåÖÉåI=EÁFKMN=

=
N=_ΩêÇÉâI=_ÉêåÜ~êÇ=bKI=aÉëáÖå=Ó=dÉëÅÜáÅÜíÉI=qÜÉçêáÉ=ìåÇ=mê~ñáë=ÇÉê=mêçÇìâíÖÉëí~äíìåÖI=PK=îçääëí®åÇáÖÉ=

ΩÄÉê~êÄÉáíÉíÉ=ìåÇ=ÉêïÉáíÉêíÉ=^ìÑä~ÖÉI=_~ëÉäI=_çëíçåI=_ÉêäáåW=_áêâÜ®ìëÉêJ=sÉêä~Ö=ÑΩê=^êÅÜáíÉâíìêI=OMMRI=

pKOOR=

=

=

sçêíÉáäW=aÉê=iÉëÉÑäìëë=ïáêÇ=åáÅÜí=ÖÉëí∏êíK=aÉê=iÉëÉê=ÉêâÉååí=ëçÑçêíI=çÜåÉ=áå=Ç~ë=

iáíÉê~íìêîÉêòÉáÅÜåáë=ëÉÜÉå=òì=ãΩëëÉåI=ìã=ïÉäÅÜÉë=_ìÅÜ=Éë=ëáÅÜ=Ü~åÇÉäíK=k~ÅÜíÉáä=

ÇáÉ=cì≈åçíÉå=ëáåÇ=ëÉÜê=ä~åÖ==

=

=

PKQKOKO= hìêòòáí~í=
=

a~ë=hìêòòáí~í=ïáêÇ=ÉÄÉåÑ~ääë=ãáí=ÉáåÉê=ÜçÅÜÖÉëíÉääíÉå=~ê~ÄáëÅÜÉå=wáÑÑÉê=~åÖÉòÉáÖíI=ÇáÉ=

fåÑçêã~íáçå=áëí=~ÄÉê=ïÉëÉåíäáÅÜ=âΩêòÉêW=k~ÅÜå~ãÉ=ëçïáÉ=~ÄÖÉâΩêòíÉê=sçêå~ãÉI=

_ìÅÜíáíÉä=çÜåÉ=råíÉêíáíÉäI=bêëÅÜÉáåìåÖëà~Üê=ìåÇ=pÉáíÉåò~ÜäK=cΩê=ÇáÉ=ïÉáíÉêÖÉÜÉåÇÉå=

fåÑçêã~íáçåÉå=ãìëë=ÇÉê=iÉëÉê=áå=Ç~ë=iáíÉê~ëíìêîÉêòÉáÅÜåáë=ëÉÜÉåK=

=

_ÉáëéáÉäW=łqÜÉçêáÉ=ìåÇ=jÉíÜçÇçäçÖáÉ=ÇÉë=aÉëáÖåë=ÉåíïáÅâÉäå=ëáÅÜ=ÉÄÉåëç=ïáÉ=áå=

àÉÇÉê=~åÇÉêÉå=aáëòáéäáå=~ìÑ=ÇÉê=_~ëáë=ÄÉëíáããíÉê=dêìåÇ~åå~ÜãÉå=ìåÇ=

sçê~ìëëÉíòìåÖÉåI=EÁFKMN=

=
N=_ΩêÇÉâI=_KbKI=aÉëáÖåI=OMMRI=pKOOR=

=

aÉê=sçêíÉáä=äáÉÖí=ïáÉ=ÄÉáã=hìêòòáí~í=Ç~êáåI=Ç~ëë=ÇÉê=iÉëÉÑäìëë=åáÅÜí=ÖÉëí∏êí=ïáêÇK=

=

=

=



pÉáíÉ=NM=îçå=
NP=

=

= J=NM=J =

PKQKOKP= e~êî~êÇ=wáíáÉêïÉáëÉ=
=

_Éá=ÇÉê=e~êî~êÇ=wáíáÉêïÉáëÉI=ÇáÉ=áå=ÇÉå=rp^=ÖÉÄê®ìÅÜäáÅÜ=áëíI=ïÉêÇÉå=ÇáÉ=

iáíÉê~íìêå~ÅÜïÉáëÉ=áå=ÇÉå=qÉñí=áåíÉÖêáÉêíI=ÇáÉ=âå~ééÉå=^åÖ~ÄÉå=ïÉêÇÉå=ÇáêÉâí=ÜáåíÉê=

Ç~ë=wáí~í=áå=hä~ããÉêå=ÖÉëíÉääí=ìåÇ=Ç~ãáí=Ñ~ääÉå=ÇáÉ=cì≈åçíÉå=ïÉÖK=

_ÉáëéáÉäW=łqÜÉçêáÉ=ìåÇ=jÉíÜçÇçäçÖáÉ=ÇÉë=aÉëáÖåë=ÉåíïáÅâÉäå=ëáÅÜ=ÉÄÉåëç=ïáÉ=áå=

àÉÇÉê=~åÇÉêÉå=aáëòáéäáå=~ìÑ=ÇÉê=_~ëáë=ÄÉëíáããíÉê=dêìåÇ~åå~ÜãÉå=ìåÇ=

sçê~ìëëÉíòìåÖÉåI=EÁFKM=E_ΩêÇÉâI=OMMRI=pKOORF=

=

sçêíÉáäW== hÉáåÉ=cì≈åçíÉåI=ÇáÉ=ÇìêÅÜåìããÉêáÉêí=ïÉêÇÉå=ãΩëëÉå=

k~ÅÜíÉáäW= h~åå=ÇÉå=iÉëÉÑäìëë=ÉêÜÉÄäáÅÜ=ëí∏êÉåI=ïÉåå=Éë==

= = ãÉÜêÉêÉ=^åÖ~ÄÉå=ëáåÇ=

=
=
PKQKOKQ= fåÇáêÉâíÉë=wáí~í=
=

báå=wáí~í=áã=wáí~í=ïáêÇ=áå=ÉáåÑ~ÅÜÉ=D^åÑΩÜêìåÖëòÉáÅÜÉåD=ÖÉëÉíòíK=

=
=
PKR= iáíÉê~íìêîÉêòÉáÅÜåáë=
=

báå=iáíÉê~íìêîÉêòÉáÅÜåáë=áëí=òïáåÖÉåÇÉê=_Éëí~åÇíÉáä=ÉáåÉê=ïáëëÉåëÅÜ~ÑíäáÅÜÉå=^êÄÉáíI=

ÇÉåå=ÜáÉê=ÄÉâçããí=ÇÉê=iÉëÉêÇÉí~áääáÉêíÉ=fåÑçêã~íáçåÉå=òì=ÇÉê=îÉêïÉåÇÉíÉå=iáíÉê~íìêK=

=

a~ë=iáíÉê~íìêîÉêòÉáÅÜåáë=âçããí=áããÉê=~å=Ç~ë=båÇÉ=ÇÉê=^êÄÉáíK=cçäÖÉåÇÉ=^åÖ~ÄÉå=

ãΩëëÉå=áå=ÉáåÉã=iáíÉê~íìêîÉêòÉáÅÜåáë=ÑΩê=àÉÇÉë=_ìÅÜ=ÉåíÜ~äíÉå=ëÉáåW=

k~ãÉI=sçêå~ãÉEåFW=qáíÉä=J=råíÉêíáíÉäI=_~åÇI=^ìÑä~ÖÉI=

bêëÅÜÉáåìåÖëçêíEÉFWsÉêä~ÖEÉFI=bêëÅÜÉáåìåÖëà~ÜêEÉF=

xå~íΩêäáÅÜ=~äéÜ~ÄÉíáëÅÜ=ëçêíáÉêíz=

=

_ÉáëéáÉäW=

_ΩêÇÉâI=_ÉêåÜ~êÇ=bKW=dÉëÅÜáÅÜíÉI=qÜÉçêáÉ=ìåÇ=mê~ñáë=ÇÉê=mêçÇìâíÖÉëí~äíìåÖI=PK=

îçääëí®åÇáÖ=ΩÄÉê~êÄÉáíÉíÉ=ìåÇ=ÉêïÉáíÉêíÉ=^ìÑä~ÖÉI=_~ëÉäI=_çëíçåI=_ÉêäáåI=_áêâÜ®ìëÉê=

^êÅÜáíÉâíìê=sÉêä~ÖI=OMMR=

=

sÉêïÉåÇÉå=páÉ=wÉáíëÅÜêáÑíÉå~êíáâÉä=ãΩëëÉå=páÉ=ÑçäÖÉåÇÉ=^åÖ~ÄÉå=~ìÑÑΩÜêÉåW=

k~ÅÜå~ãÉI=sçêå~ãÉI=áå=hä~ããÉêå=Ç~ë=bêëÅÜÉáåìåÖëà~ÜêI=ÇÉê=îçääëí®åÇáÖÉ=qáíÉä=ÇÉë=

^ìÑë~íòÉë=ÄòïK=^êíáâÉäëI=ÖÖÑëK=~ìÅÜ=ÇÉê=råíÉêíáíÉäI=å~ÅÜ=ÇÉã=qáíÉä=Éáå=mìåâí=ìåÇ=Ç~ë=

tçêí=łfåWMI=Ç~å~ÅÜ=ÇÉê=îçääëí®åÇáÖÉ=k~ãÉ=ÇÉê=wÉáíëÅÜêáÑíI=kìããÉê=ÇÉë=g~ÜêÖ~åÖë=



pÉáíÉ=NN=îçå=
NP=

=

= J=NN=J =

EÑáåÇÉí=ëáÅÜ=ãÉáëí=áã=fãéêÉëëìãI=Ñ~ääë=åáÅÜí=ÉêãáííÉäÄ~ê=çKgKFI=eÉÑí=ìåÇ=kìããÉê=ÇÉë=

eÉÑíÉëI=pÉáíÉåò~Üä=ÄòïK=pé~äíÉåò~Üä=E^åÑ~åÖ=ìåÇ=båÇÉFW=

=

_ÉáëéáÉäW=

_ΩäçïI=räêáâÉ=îçåW=hÉêäÉ=Ü~ííÉå=åáÅÜíë=òì=ãÉäÇÉåI=áåW=píÉêåI=çKgKI=OSKOKOMMQI=kêKNMI=

pKNMOJNMS=

=

_Éá=Äáë=òì=ÇêÉá=^ìíçêÉå=ïÉêÇÉå=ÇáÉëÉ=ÖÉå~ååí>=páåÇ=Éë=ãÉÜê=~äë=ÇêÉáI=ïÉêÇÉå=ÇáÉ=

ÉêëíÉå=ÇêÉá=ÄÉå~ååíI=ïçÖÉÖÉå=ÇáÉ=ΩÄêáÖÉå=ìåíÉê=Éí=~äK=òìë~ããÉåÖÉÑ~ëëí=ïÉêÇÉåK=

jÉÜêÉêÉ=qáíÉä=ÉáåÉë=sÉêÑ~ëëÉêë=ïÉêÇÉå=ãáí=ÇÉã=®äíÉëíÉå=ÄÉÖáååÉåÇ=ìåíÉêÉáå~åÇÉê=

~ìÑÖÉÑΩÜêíK=

=

^êíáâÉä=~ìë=ÇÉã=fåíÉêåÉí=ëáåÇ=ïáÉ=iáíÉê~íìê=òì=ÄÉÜ~åÇÉäåI=òìë®íòäáÅÜ=áëí=Éë=

ÉêÑçêÇÉêäáÅÜ=ÇáÉ=roi=~åòìÖÉÄÉåI=ëçïáÉ=Ç~ë=a~íìã=ÇÉê=äÉíòíÉå=^âíì~äáëáÉêìåÖ=EëçÑÉêå=

îçêÜ~åÇÉåF=ÇáÉëÉê=tÉÄëáíÉK=^ääÉêÇáåÖë=ëçääíÉå=fåíÉêåÉí~êíáâÉä=ãáí=wìêΩÅâÜ~äíìåÖ=

îÉêïÉåÇÉí=ïÉêÇÉåK=få=ÇÉê=qÜÉëáë=îÉêïÉåÇÉíÉ=fåíÉêåÉí~êíáâÉä=ëáåÇ=òì=òáíáÉêÉå=ìåÇ=

îçääëí®åÇáÖ=~ìëÖÉÇêìÅâí=~äë=^åä~ÖÉ=ÇÉê=qÜÉëáë=ÄÉáòìÑΩÖÉåK==

_ÉáëéáÉäW=

łwì=_ÉÖáåå=ÉáåÉ=_ÉãÉêâìåÖ=òìã=cçêëÅÜìåÖëÄÉÖêáÑÑ=áã=^ääÖÉãÉáåÉåW=råíÉê=cçêëÅÜìåÖ=

îÉêëíÉÜÉå=ïáê=ÇáÉ=ÖÉãÉáåë~ãÉI=çêÖ~åáëáÉêíÉ=ìåÇ=ãÉíÜçÇáëÅÜ=êÉÑäÉâíáÉêíÉ=pìÅÜÉ=å~ÅÜ=

åÉìÉå=bêâÉååíåáëëÉåK=dêìåÇë®íòäáÅÜ=â~åå=ã~å=ÇêÉá=ãÉíÜçÇáëÅÜÉ=^åë®íòÉ=

ìåíÉêëÅÜÉáÇÉåW=aáÉ=k~íìêïáëëÉåëÅÜ~ÑíÉå=ÖÉÜÉå=ÉñéÉêáãÉåíÉää=îçêI=ÇáÉ=

pçòá~äïáëëÉåëÅÜ~ÑíÉå=ÄÉîçêòìÖÉå=ÉãéáêáëÅÜÉ=bêÜÉÄìåÖÉåI=ìåÇ=ÇáÉ=dÉáëíÉëJ=ìåÇ=

hìäíìêïáëëÉåëÅÜ~ÑíÉå=~êÄÉáíÉå=ãáí=ÜÉêãÉåÉìíáëÅÜÉå=píê~íÉÖáÉåK=bñéÉêáãÉåíÉ=ëáåÇ=

sÉêëìÅÜë~åçêÇåìåÖÉå=òìê=§ÄÉêéêΩÑìåÖ=îçå=

eóéçíÜÉëÉåX=ïÉáä=ëáÉ=àÉÇÉêòÉáí=ìåÇ=ΩÄÉê~ää=áÇÉåíáëÅÜ=êÉéêçÇìòáÉêÄ~ê=ëáåÇI=ïáêÇ=áÜåÉå=

ìåáîÉêëÉääÉ=dÉäíìåÖ=òìÖÉëéêçÅÜÉåK=bãéáêáëÅÜÉ=bêÜÉÄìåÖÉåI=~äëç=rãÑê~ÖÉå=ìåÇ=

fåíÉêîáÉïëI=ÉêÑçêÇÉêå=ïÉÖÉå=áÜêÉë=ÑäÉñáÄäÉå=fåÜ~äíë=ëíêÉåÖ=ΩÄÉêéêΩÑÄ~êÉ=jÉíÜçÇÉå=ÄÉá=

_ÉÑê~ÖìåÖ=ìåÇ=^ìëïÉêíìåÖK=aáÉ=ÜÉêãÉåÉìíáëÅÜÉ=jÉíÜçÇÉ=áëí=ÇáÉ=^ìëäÉÖìåÖ=îçå=

qÉñíÉåI=ÇáÉ=îÉêëí~åÇÉåI=ÖÉÇÉìíÉí=ìåÇ=áåíÉêéêÉíáÉêí=ïÉêÇÉåK=eáÉê=áëí=òì=ÄÉ~ÅÜíÉåI=Ç~ëë=

ÇáÉ=eçêáòçåíÉ=ÇÉë=sÉêëíÉÜÉåë=

áå=îÉêëÅÜáÉÇÉåÉå=hìäíìêÉå=ìåÇ=qê~ÇáíáçåÉå=ëí~êâ=î~êááÉêÉåK>=

=

pÅÜïÉééÉåÜ®ìëÉêI=dÉêÜ~êÇI=hìäíìêáåÇìëíêáÉI=mçéìäáëãìë=ìåÇ=Ç~ë=mçéìä®êÉK=aÉê=cçêëÅÜìåÖëÄÉÖêáÑÑ=áå=ÇÉê=hêáíáëÅÜÉå=

qÜÉçêáÉ=ìåÇ=áå=ÇÉå=`ìäíìê~ä=píìÇáÉëI=sçêíê~Ö=~ìÑ=ÇÉê=q~ÖìåÖ=ÇÉê=dÉëÉääëÅÜ~Ñí=ÑΩê=aÉëáÖåíÜÉçêáÉ=ìåÇ=ÓÑçêëÅÜìåÖ=áå=

j~ååÜÉáãI=OUK=g~åì~ê=OMMR=

ïïïKÇÖíÑKÇÉLÑáäÉ~ÇãáåLcçêëÅÜoÉÅÜoÉëÉ~êÅÜLÇçâìLMMOpÅÜïÉééÉåÜ~ÉìëÉêsçêíêKmac==



pÉáíÉ=NO=îçå=
NP=

=

= J=NO=J =

fã=iáíÉê~íìêîÉêòÉáÅÜåáë=ïáêÇ=Ç~åå=ÉÄÉåÑ~ääë=ÑçäÖÉåÇÉë=~ìÑÖÉÑΩÜêíW=

=

pÅÜïÉééÉåÜ®ìëÉêI=dÉêÜ~êÇI=hìäíìêáåÇìëíêáÉI=mçéìäáëãìë=ìåÇ=Ç~ë=mçéìä®êÉK=aÉê=

cçêëÅÜìåÖëÄÉÖêáÑÑ=áå=ÇÉê=hêáíáëÅÜÉå=qÜÉçêáÉ=ìåÇ=áå=ÇÉå=`ìäíìê~ä=píìÇáÉëI=sçêíê~Ö=~ìÑ=

ÇÉê=q~ÖìåÖ=ÇÉê=dÉëÉääëÅÜ~Ñí=ÑΩê=aÉëáÖåíÜÉçêáÉ=ìåÇ=ÓÑçêëÅÜìåÖ=áå=j~ååÜÉáãI=OUK=

g~åì~ê=OMMR=

ïïïKÇÖíÑKÇÉLÑáäÉ~ÇãáåLcçêëÅÜoÉÅÜoÉëÉ~êÅÜLÇçâìLMMOpÅÜïÉééÉåÜ~ÉìëÉêsçêíêKmac=

=

j~å=â~åå=Ç~ë=iáíÉê~íìêîÉêòÉáÅÜåáë=ìã=ÇáÉ=nìÉääÉå=ÉêïÉáíÉêåI=àÉÇçÅÜ=áëí=Éáå=

ÖÉëçåÇÉêíÉë=nìÉääÉåîÉêòÉáÅÜåáë=~åÖÉÄê~ÅÜíÉêI=Ç~ë=å~ÅÜ=ÇÉã=iáíÉê~íìêîÉêòÉáÅÜåáë=

~åÖÉçêÇåÉí=ïáêÇK=^äë=nìÉääÉå=ÖÉäíÉå=dÉëéê®ÅÜåçíáòÉåI=mêçíçâçääÉI=sáÇÉçëI=fåíÉêîáÉïëI=

bñéÉêáãÉåíÉI=_ÉçÄ~ÅÜíìåÖÉå=ÉíÅK=

=

=

PKS= ^ÄÄáäÇìåÖÉåI=dê~ÑáâÉå=
=

^ÄÄáäÇìåÖÉå=ïÉêÇÉå=ÉÄÉåÑ~ääë=ÇìêÅÜåìããÉêáÉêí=ìåÇ=ãáí=ÉáåÉê=_áäÇìåíÉêëÅÜêáÑí=

îÉêëÉÜÉåK=

aáÉ=^ÄÄáäÇìåÖëåìããÉê=ìåÇ=ÇáÉ=_ÉòÉáÅÜåìåÖI=ÇáÉ=ã∏ÖäáÅÜëí=éê®òáëÉ=ÇÉå=fåÜ~äí=ÇÉê=

^ÄÄáäÇìåÖ=ïáÉÇÉêÖáÄíI=ïÉêÇÉå=áå=Éáå=^ÄÄáäÇìåÖëîÉêòÉáÅÜåáë=~ìÑÖÉåçããÉåK=a~ë=

^ÄÄáäÇìåÖëîÉêòÉáÅÜåáë=â∏ååÉå=páÉ=å~ÅÜ=ÇÉã=iáíÉê~íìêîÉêòÉáÅÜåáë=ÉáåÑΩÖÉåK=

=

=

PKT= pÅÜêáÑíäáÅÜÉ=bêâä®êìåÖ=
=

aáÉ=qÜÉëáë=ÉåÇÉí=ãáí=ÉáåÉê=ëÅÜêáÑíäáÅÜÉå=bêâä®êìåÖW=

=

_ÉáëéáÉäW=

fÅÜ=Éêâä®êÉ=ÜáÉêãáíI=Ç~ëë=áÅÜ=ãÉáåÉå=_Éáíê~Ö=òìê=^êÄÉáíEîçêäáÉÖÉåÇÉå=dêìééÉå~êÄÉáíF=

ëÉäÄëíëí®åÇáÖ=ìåÇ=çÜåÉ=sÉêïÉåÇìåÖ=~åÇÉêÉê=~äë=ÇáÉ=~åÖÉÖÉÄÉåÉå=eáäÑëãáííÉä=

~åÖÉÑÉêíáÖí=Ü~ÄÉK=aáÉ=~ìë=ÑêÉãÇÉå=nìÉääÉå=ÇáêÉâí=çÇÉê=áåÇáêÉâí=ΩÄÉêåçããÉåÉå=

dÉÇ~åâÉå=ëáåÇ=âÉååíäáÅÜ=ÖÉã~ÅÜíK=

=

=

=

=



pÉáíÉ=NP=îçå=
NP=

=

= J=NP=J =

aáÉ=^êÄÉáí=Ü~í=áå=ÖäÉáÅÜÉê=çÇÉê=®ÜåäáÅÜÉê=cçêã=åçÅÜ=âÉáåÉê=~åÇÉêÉå=mêΩÑìåÖëÄÉÜ∏êÇÉ=

îçêÖÉäÉÖÉåK=

=

råíÉêëÅÜêáÑí=

=
=
Q== tÉáíÉêÑΩÜêÉåÇÉ=iáíÉê~íìê=
=

aáÉëÉê=âìêòÉ=qÜÉëáëäÉáíÑ~ÇÉå=ÇÉë=ïáëëÉåëÅÜ~ÑíäáÅÜÉå=^êÄÉáíÉåë=ëçää=páÉ=áå=âìêòÉê=

âå~ééÉê=cçêã=ãáí=ÇÉå=dêìåÇä~ÖÉå=ÇÉë=ïáëëÉåëÅÜ~ÑíäáÅÜÉå=^êÄÉáíÉåë=îÉêíê~ìí=

ã~ÅÜÉåI=ïÉáíÉêÑΩÜêÉåÇÉ=cê~ÖÉå=â∏ååÉå=páÉ=ìåíÉê=òì=eáäÑÉå~ÜãÉ=ÇÉê=ÉáåëÅÜä®ÖáÖÉå=

iáíÉê~íìê=òìã=ïáëëÉåëÅÜ~ÑíäáÅÜÉå=^êÄÉáíÉåI=ÇáÉ=páÉ=áå=ìåëÉêÉê=_áÄäáçíÜÉâ=îçêÑáåÇÉå=

âä®êÉåK=aÉê=îçêäáÉÖÉåÇÉ=qÉñí=áëí=áå=^åäÉÜåìåÖ=~å=j~åìÉä=oK=qÜÉáëÉåë=_ìÅÜ=

táëëÉåëÅÜ~ÑíäáÅÜÉë=^êÄÉáíÉå=EëKìKF=Éåíëí~åÇÉåK=

_ÉëçåÇÉêë=òì=ÉãéÑÉÜäÉå=áëíW=qÜÉáëÉåI=j~åìÉä=oKI=táëëÉåëÅÜ~ÑíäáÅÜÉë=^êÄÉáíÉåI=NPK=

åÉì=ÄÉ~êÄÉáíÉíÉ=^ìÑä~ÖÉI=jΩåÅÜÉåW=s~ÜäÉå=sÉêä~ÖI=OMMS==

çÇÉê=bÅçI=rãÄÉêíçI=táÉ=ã~å=ÉáåÉ=ïáëëÉåëÅÜ~ÑíäáÅÜÉ=^ÄëÅÜäìëë~êÄÉáí=ëÅÜêÉáÄí=E`çãÉ=

ëá=Ñ~=ìå~=íÉëá=ÇÉ=ä~ìêÉ~FI=ΩÄÉêëK=îçå=t~äíÉê=pÅÜáÅâI=NNK=ìåîÉê®åÇÉêíÉ=^ìÑä~ÖÉI=

eÉáÇÉäÄÉêÖW=jΩääÉêI=OMMR=

=

sáÉä=bêÑçäÖ>===


