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p^jjbkc^qkfkd=ld=hlkp^jjbkc^qkfkd=ld=hlkp^jjbkc^qkfkd=ld=hlkp^jjbkc^qkfkd=ld=hlkhirpflkbohirpflkbohirpflkbohirpflkbo==== TTTT 

prjj^ov=^ka=`lk`irpfprjj^ov=^ka=`lk`irpfprjj^ov=^ka=`lk`irpfprjj^ov=^ka=`lk`irpflkplkplkplkp==== NNNNNNNN 

NNNN _^ddorka_^ddorka_^ddorka_^ddorka==== NRNRNRNR 

NKN clpclo=ld=^kfj^iphb=_flj^ppbo= NR 

NKO mi^kqbqfidÃkdbifdeba= NT 

OOOO hljjrkbhbjfp=mol`bphljjrkbhbjfp=mol`bphljjrkbhbjfp=mol`bphljjrkbhbjfp=mol`bp==== NVNVNVNV 

OKN ^ksbkabifdb=^kfj^iphb=^phbo= NV 

OKNKN ^ëâÉ=Ñê~=ëéáäÇÉî~åÇëëä~ã= NV 

OKNKO ^ëâÉ=Ñê~=ÖóääÉ= NV 

OKNKP ^ëâÉ=Ñê~=â›Ç=çÖ=ÄÉåãÉä= OM 

OKO pslsipvobJ=ld=p^imbqbopvobmol`bppbk= OM 

OKP dÕakfkdpfkarpqofbkp=ho^s= ON 

PPPP j^qbof^ibo=ld=jbqlabj^qbof^ibo=ld=jbqlabj^qbof^ibo=ld=jbqlabj^qbof^ibo=ld=jbqlaboooo==== OPOPOPOP 

PKN ^phbo=qfi=oüafdeba= OP 

PKO ^k^ivpbjbqlabo= OQ 

PKOKN p~äíÉ=çÖ=ãÉí~ääÉê= OQ 

PKOKO s~åÇçéä›ëÉäáÖÜÉÇ= OQ 

PKOKP `áíê~íçéä›ëÉäáÖÜÉÇ= OQ 

PKOKQ qçí~äâî‹äëíçÑ=çÖ=~ÑÇ~ãéÉí=âî‹äëíçÑ= OQ 

PKOKR ée=á=Ö›ÇåáåÖ= OQ 

QQQQ mol`bplmqfjbofkdmol`bplmqfjbofkdmol`bplmqfjbofkdmol`bplmqfjbofkd==== OROROROR 

QKN kbaabifkd=^c=^phb= OR 

QKO s^kafkaelia= OS 

QKP _i^kafkdbkp=me= OS 

QKQ ob^hqflkpqfa= OT 

QKR qÕoobqbjmbo^qro= OU 

QKS kfqoÕpb=d^ppbo= OV 

RRRR mfilqclopÕdmfilqclopÕdmfilqclopÕdmfilqclopÕd==== PNPNPNPN 

RKN ^j^karp=h^ei= PN 

RKO fkaibabkab=_bpÕd= PO 

RKP clo_bobabipb=qfi=mfilqclopÕd= PO 

RKQ mfilqclopÕd= PP 

RKQKN fåÇäÉÇÉåÇÉ=íÉëí= PQ 

RKQKO qÉëí=N=Ó=UIU=B=î~åÇ= PR 

RKQKP qÉëí=O=Ó=UIR=B=î~åÇ= PR 

RKQKQ qÉëí=P=Ó=T=B=î~åÇ= PS 

RKQKR qÉëí=Q=Ó=R=B=î~åÇ= PS 

RKQKS hçåâäìëáçå= PT 

SSSS pirqmolarhqbqpirqmolarhqbqpirqmolarhqbqpirqmolarhqbq==== PVPVPVPV 

SKN ^k^ivpb=^c=dÕakfkdbk= PV 
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SKO evdolphlmfphb=dÕakfkdpmfiibo= QM 

SKOKN fåÅêìëí=b=éêçÅÉëëÉå= QM 

SKOKO fåÇäÉÇÉåÇÉ=Ñçêë›Ö=ãÉÇ=ëíáîÉäëÉ= QN 

SKP ^ca^jmkfkd=^c=kfqoÕpb=d^ppbo= QO 

TTTT ^kiÃdpraiÃdkfkd^kiÃdpraiÃdkfkd^kiÃdpraiÃdkfkd^kiÃdpraiÃdkfkd==== QPQPQPQP 

TKN ^phbjlaq^dbipb= QQ 

TKO mol`bp^kiÃd= QQ 

TKP qÕoofkdpJ=ld=mbiibqbofkdp^kiÃd= QQ 

TKPKN q›êêáåÖ= QR 

TKPKO kÉÇÇÉäáåÖ=çÖ=ÄÉÑìÖíåáåÖ= QR 

TKPKP mÉääÉíÉêáåÖ= QS 

TKQ hÕifkd=ld=m^hkfkd= QS 

TKR Õhlkljf= QS 
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íáäëâìÇ=Ñê~=jáäà›ÉÑÑÉâíáî=íÉâåçäçÖá=OMNMI=á=éÉêáçÇÉå=Ñê~=ëÉéíÉãÄÉê=OMNM=íáä=
çâíçÄÉê=OMNNK=
=
mêçàÉâíÉíë=Ñçêã™ä=Éê=~í=í›êêÉ=çÖ=éÉääÉíÉêÉ=Éå=î™Ç=Ö›ÇåáåÖI=ãÉÇ=ÇÉêíáä=Ü›êÉåÇÉ=
éêçÅÉëçéíáãÉêáåÖ=çÖ=~åä‹ÖëìÇä‹ÖåáåÖK=aÉê=ëâ~ä=ìåÇÉê=ÜÉäÉ=éêçàÉâíÉí=î‹êÉ=
Ñçâìë=é™I=~í=ÇÉå=í›êêÉÇÉ=çÖ=éÉääÉíÉêÉÇÉ=Ö›ÇåáåÖ=â~å=çîÉêÜçäÇÉ=
Ö›ÇåáåÖëáåÇìëíêáÉåë=âê~îI=ë~ãíáÇáÖ=ãÉÇ=~í=í›êêáåÖëJ=çÖ=éÉääÉíÉêáåÖë~åä‹ÖÖÉí=Éê=
›âçåçãáëâ=êÉåí~ÄÉä=á=ëíçêëâ~ä~K==
=
mêçàÉâíÉí=Éê=ÖÉååÉãÑ›êí=~Ñ=Éå=~êÄÉàÇëÖêìééÉ=é™=hçããìåÉâÉãá=ãÉÇ=
ÇÉäí~ÖÉäëÉ=~Ñ=ã~ëâáåáåÖÉåá›ê=p›êÉå=tÉÄÉê=i~êëÉåI=ä~Äçê~åí=qΩä~ó=bâÉê=çÖ=
âÉãááåÖÉåá›êÉêåÉ=läçÑ=j~äãêçë=çÖ=^åáí~=oóÉ=lííçëÉåK=
=
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êÉëìäí~íÉê=Ñê~=ä~Äçê~íçêáÉÑçêë›Ö=ìÇÑ›êí=á=ë~ã~êÄÉàÇÉ=ãÉÇ=qΩä~ó=bâÉêI=
í›êêáåÖ=çÖ=éÉääÉíÉêáåÖëÑçêë›Ö=ìÇÑ›êí=á=ë~ã~êÄÉàÇÉ=ãÉÇ=p›êÉå=tÉÄÉê=i~êëÉå=çÖ=
^ã~åÇìë=h~ÜäI=ë~ãí=~åä‹ÖëìÇä‹ÖåáåÖ=ìÇÑ›êí=~Ñ=p›êÉå=tÉÄÉê=i~êëÉåK=
=
rÇ=çîÉê=éêçàÉâíÖêìééÉåI=ÄÉëí™ê=éêçàÉâíÉíë=Ñ~ÖäáÖÉ=Ñ›äÖÉÖêìééÉ=~ÑW=

iáåÇ~=_~ÖÖÉ= = = jáäà›ëíóêÉäëÉåI=gçêÇ=çÖ=~ÑÑ~äÇ=
qêçÉäë=håìÇëÉå= = mä~åíÉÇáêÉâíçê~íÉíI=jáäà›=
i~êë=píçìã~åå=gÉåëÉå==hr=iáÑÉI=mêçÑÉëëçê=îÉÇ=hrJiáÑÉ=gçêÇÄêìÖ=çÖ=

›âçäçÖáI=mä~åíÉJ=çÖ=àçêÇîáÇÉåëâ~Ä=
läÉ=p~ãë=c~äâÉåÄÉêÖ== a~åÖ›ÇåáåÖI=^Öêçåçã=
hà‹ê=^åÇêÉ~ëÉå= = a^h^I=aáêÉâí›ê=îÉÇ=a^h^=ÄáçÇáÉëÉä=
iáëÄÉíÜ=lííçëÉå= = aqrI=mêçÑÉëëçê=îÉÇ=aqr=_óÖ=
dÉÉêí=läÉëÉå= dÉÉêí=läÉëÉåë=j~ëâáåÑ~ÄêáâI=aáêÉâí›ê=çÖ=Ç~åëâ=

êÉéê‹ëÉåí~åí=Ñçê=^ã~åÇìë=h~Üä=
=
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p~ããÉåÑ~íåáåÖ=çÖ=âçåâäìëáçåÉê=

cê~=~ëâÉ=íáä=Ö›ÇåáåÖ=
bÑíÉê=ÑçêÄê‹åÇáåÖ=~Ñ=ÑçëÑçêÜçäÇáÖÉ=Äáçã~ëëÉê=Ñ™ë=Éå=~ëâÉI=ëçã=áåÇÉÜçäÇÉê=
ÑçëÑçê=é™=Éå=ÑçêãI=ÇÉê=Éê=ëî‹ê=íáäÖ‹åÖÉäáÖ=Ñçê=éä~åíÉêåÉK=^ëâÉå=ÉÖåÉê=ëáÖ=
ÇÉêÑçê=áââÉ=ëçã=Ö›ÇåáåÖK=aÉê=Éê=á=éêçàÉâíÉí=ìÇîáâäÉí=Éå=î™ÇâÉãáëâ=ãÉíçÇÉ=íáä=
ÄÉÜ~åÇäáåÖ=~Ñ=ìÇî~äÖíÉ=Äáç~ëâÉêK=råÇÉê=ÇÉå=î™ÇâÉãáëâÉ=ÄÉÜ~åÇäáåÖ=‹åÇêÉë=
ÑçëÑçêÉåë=âÉãáëâÉ=ÑçêãI=ë™=ÇÉå=Éê=äÉí=íáäÖ‹åÖÉäáÖ=Ñçê=éä~åíÉêåÉK=bÑíÉêÑ›äÖÉåÇÉ=
í›êêÉë=çÖ=éêÉëëÉë=ÇÉå=î™ÇÉ=Ö›ÇåáåÖ=íáä=Ö›ÇåáåÖëéáääÉêI=ìÇÉå=‹åÇêáåÖ=~Ñ=
ÑçëÑçêÉåë=éä~åíÉíáäÖ‹åÖÉäáÖÜÉÇK==
=
_~ÖÖêìåÇ=çÖ=Ñçêã™ä=
cçëÑçê=Éê=Éí=äáîëå›ÇîÉåÇáÖí=å‹êáåÖëëíçÑ=Ñçê=~ääÉ=äÉîÉåÇÉ=çêÖ~åáëãÉê=çÖ=
ÑçêÉâçããÉê=å~íìêäáÖí=á=àçêÇÉåë=ãáåÉê~äÉê=çÖ=çêÖ~åáëâÉ=ëíçÑÑÉêK=dêìåÇëíçÑÑÉí=
ÑáåÇÉë=á=~ääÉ=ã~íÉêá~äÉê=ãÉÇ=îÉÖÉí~Äáäëâ=çÖ=~åáã~äëâ=çéêáåÇÉäëÉK=^ÑÑ~äÇ=~Ñ=
~åáã~äëâ=çéêáåÇÉäëÉ=EÑñ=â›ÇJ=çÖ=ÄÉåãÉä=ë~ãí=ÜìëÇóêÖ›ÇåáåÖF=Ü~ê=Éí=Ü›àí=
ÑçëÑçêáåÇÜçäÇI=ãÉåë=~ÑÑ~äÇ=~Ñ=îÉÖÉí~Äáäëâ=çéêáåÇÉäëÉ=EÑñ=Ü~äãF=Ü~ê=Éí=äáääÉ=
ÑçëÑçêáåÇÜçäÇK=
=
cçëÑçê=ÄÉíê~ÖíÉë=ÖäçÄ~äí=ëÉí=ëçã=Éå=âå~é=êÉëëçìêÅÉI=çÖ=ÇÉí=Éê=ÉëíáãÉêÉíI=~í=ÇÉ=
äÉí=íáäÖ‹åÖÉäáÖÉ=ÑçêÉâçãëíÉê=çéÄêìÖÉë=á=ä›ÄÉí=~Ñ=QMJNMM=™êK=
=
péáäÇÉî~åÇëëä~ãI=ÖóääÉÑáÄÉê=ë~ãí=â›ÇJ=çÖ=ÄÉåãÉä=Éê=íêÉ=ÑçêëâÉääáÖÉ=Äáçã~ëëÉê=
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ÑçêÄê‹åÇáåÖ=áââÉ=Éê=éä~åíÉíáäÖ‹åÖÉäáÖíI=ÜîçêÑçê=Äáçã~ëëÉêåÉë=Ö›ÇåáåÖëî‹êÇá=
Ö™ê=í~ÄíK=aÉí=Éê=ÇÉêÑçê=å›ÇîÉåÇáÖí=~í=ìÇîáâäÉ=íÉâåçäçÖáÉêI=ÇÉê=â~å=ìÇåóííÉ=
Äáçã~ëëÉêåÉë=Ö›ÇåáåÖëJ=çÖ=Äê‹åÇî‹êÇá=ÄÉÇëí=ãìäáÖíK=
=
mêçàÉâíÉí=Éê=~ÑÖê‹åëÉí=íáä=~í=çãÜ~åÇäÉ=í›êêáåÖ=çÖ=éÉääÉíÉêáåÖ=~Ñ=Éå=î™Ç=Ö›ÇåáåÖ=
ÑêÉãëíáääÉí=ìÇ=Ñê~=ÑçëÑçêÜçäÇáÖÉ=~ëâÉêI=ë~ãí=ìÇ~êÄÉàÇÉäëÉ=~Ñ=éêçÅÉëçéíáãÉêáåÖ=
çÖ=~åä‹ÖëìÇä‹ÖåáåÖK==
=
råÇÉêë›ÖÉäëÉå=
mêçàÉâíéÉêáçÇÉå=Éê=ÇÉäí=çé=á=P=Ñ~ëÉêI=Üîçê=ÇÉê=á=Ñ›êëíÉ=Ñ~ëÉ=~êÄÉàÇÉë=ãÉÇ=
éêçÅÉëçéíáãÉêáåÖI=á=~åÇÉå=Ñ~ëÉ=ä~îÉë=éáäçíÑçêë›Ö=ãÉÇ=í›êêáåÖ=çÖ=éÉääÉíÉêáåÖ=~Ñ=
Éå=î™Ç=Ö›ÇåáåÖ=çÖ=á=íêÉÇàÉ=Ñ~ëÉ=ìÇ~êÄÉàÇÉë=ÇÉê=~åä‹ÖëìÇä‹ÖåáåÖ=é™=éêçÅÉëëÉåK==
=
dÉååÉã=éêçÅÉëçéíáãÉêáåÖ=Éê=ÇÉå=çéíáã~äÉ=ÒçéëâêáÑíÒ=ÑìåÇÉíI=ÜîçêÉÑíÉê=ÇÉååÉ=
ÒçéëâêáÑíÒ=Éê=~åîÉåÇí=íáä=éáäçíÑçêë›Ö=Üçë=ÇÉí=íóëâÉ=Ñáêã~=^ã~åÇìë=h~ÜäK=qáä=
ëäìí=Éê=ÇÉê=ìÇ~êÄÉàÇÉí=~åä‹ÖëìÇä‹ÖåáåÖ=é™=ÜÉäÉ=éêçÅÉëëÉå=ë~ãí=Éå=›âçåçãáëâ=
ÄÉêÉÖåáåÖ=~Ñ=~åä‹ÖÖÉíë=íáäÄ~ÖÉÄÉí~äáåÖëíáÇK==
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cçê=~í=Ö›ÇåáåÖÉå=â~å=ë‹äÖÉë=íáä=Ö›ÇåáåÖëáåÇìëíêáÉåI=ëâ~ä=ÇÉåë=ÑçëÑçê=ëçã=
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ÜîçêîÉÇ=~åä‹ÖÖÉíë=íáäÄ~ÖÉÄÉí~äáåÖëíáÇ=Éê=é™=âå~é=Q=™êK==
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mêçàÉâíêÉëìäí~íÉê=
hçããìåÉâÉãá=Ü~ê=áåÇÉå=ÇÉííÉ=éêçàÉâíÉí=ìÇîáâäÉí=ëîçîäëóêÉJ=çÖ=
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mêçÅÉëçéíáãÉêáåÖ=
råÇÉê=éêçÅÉëçéíáãÉêáåÖ=Éê=ÇÉê=~êÄÉàÇÉí=ã™äêÉííÉí=é™=~í=ÑáåÇÉ=ÇÉí=êÉííÉ=ÑçêÜçäÇ=
ãÉääÉã=~ëâÉI=ë~äéÉíÉêëóêÉ=çÖ=ëîçîäëóêÉI=ë~ãí=ëóêÉëíóêâÉå=~Ñ=ÇÉ=íç=ëóêÉê=çÖ=
êÉ~âíáçåëíáÇÉê=ÉÑíÉê=ëóêÉíáäë‹íåáåÖÉêåÉK==
=
aÉí=êÉííÉ=ÑçêÜçäÇ=âÉåÇÉë=îÉÇI=~í=ÇÉå=í›êêÉÇÉ=Ö›ÇåáåÖ=Ü~ê=Éå=î~åÇçéä›ëÉäáÖ=
ÑçëÑçê=é™=ãáåáãìã=TM=BI=Éí=âî‹äëíçÑáåÇÜçäÇÉí=é™=ãáåáãìã=R=BI=ée=ë™=í‹í=é™=
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=
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í›êêÉíáÇÉå=Éê=ä~åÖI=Éê=ÇÉå=î~åÇçéä›ëÉäáÖÉ=ÑçëÑçê=Ü›àK=

− k™ê=ée=›ÖÉëI=Ñ~äÇÉê=ÇÉå=î~åÇçéä›ëÉäáÖÉ=ÑçëÑçêK=
− sÉÇ=ä~î=~ÑÇ~ãéåáåÖ=~Ñ=åáíê›ëÉ=Ö~ëëÉêI=Éê=âî‹äëíçÑáåÇÜçäÇÉí=Ü›àíI=ãÉå=

íáä=ÖÉåÖ‹äÇ=Éê=ÇÉå=î~åÇçéä›ëÉäáÖÉ=ÑçëÑçê=Ñ~äÇÉåÇÉK==
− sÉÇ=Éí=ÑçêâÉêí=âî‹äëíçÑJëìäÑ~íJÑçêÜçäÇ=ÑçêÇ~ãéÉê=ëíçê=ëÉí=~äí=âî‹äëíçÑK==
− qáäë‹ííÉë=î~åÇÉí=é™=ÄÉëíÉãíÉ=ã™ÇÉêI=ÄáåÇÉë=ÇÉí=ëçã=âêóëí~äî~åÇ=çÖ=

â~å=ÇÉêîÉÇ=áââÉ=ÑàÉêåÉë=ìåÇÉê=í›êêáåÖÉåK==
− kÉÇÇÉäáåÖ=~Ñ=~ëâÉ=áåÇÉå=ëóêÉíáäë‹íåáåÖ=â~å=ÑêÉããÉ=çéäìâåáåÖÉå=~Ñ=

ÑçëÑçê=çÖ=ÇÉêîÉÇ=›ÖÉ=Ö›ÇåáåÖÉåë=áåÇÜçäÇ=~Ñ=î~åÇçéä›ëÉäáÖÉ=ÑçëÑçêK==
=
sÉÇ=~í=åÉÇÇÉäÉ=~ëâÉå=áåÇÉå=ëóêÉíáäë‹íåáåÖI=íáäë‹ííÉ=î~åÇ=ëçã=ëóêÉî~åÇI=
ìåÇä~ÇÉ=~í=›ÖÉ=éeI=í›êêÉ=Ö›ÇåáåÖÉå=îÉÇ=UM˚`=çÖ=~åîÉåÇÉ=ÇÉí=êÉííÉ=âî‹äëíçÑJ
ëìäÑ~íJÑçêÜçäÇI=Éê=ÇÉí=ãìäáÖí=~í=ä~îÉ=Éå=Ö›ÇåáåÖ=ëçã=çîÉêÜçäÇÉê=
Ö›ÇåáåÖëáåÇìëíêáÉåë=âê~îK==
=
=



=

V=

máäçíÑçêë›Ö=
hçããìåÉâÉãá=ÑêÉãëíáääÉÇÉ=ëÉäî=RM=âÖ=í›ê=çÖ=åÉÇÇÉäí=Ö›ÇåáåÖI=ëçã=ÄäÉî=
~åîÉåÇí=íáä=éáäçíÑçêë›ÖÉåÉ=á=qóëâä~åÇK==
=
aÉê=ÄäÉî=á=~äí=ÖÉååÉãÑ›êí=R=éáäçíÑçêë›ÖI=Üîçê=ÇÉê=Ñçê=ÜîÉêí=Ñçêë›Ö=ÄäÉî=íáäë~í=
ãáåÇêÉ=çÖ=ãáåÇêÉ=î~åÇ=íáä=ÇÉå=í›êêÉ=Ö›ÇåáåÖ=áåÇÉå=éÉääÉíÉêáåÖK==
=
kçêã~äí=ëÉë=Éå=ëíçê=ã~êÖÉå=ÑçêI=Üîçê=ãÉÖÉí=î~åÇ=ÇÉê=ã™=íáäë‹ííÉë=Éí=éêçÇìâí=
áåÇÉå=éÉääÉíÉêáåÖI=ãÉå=îÉÇ=ÇÉååÉ=Ö›ÇåáåÖ=î~ê=ÇÉí=óÇÉêëí=îáÖíáÖI=~í=
Ö›ÇåáåÖëéìäîÉêÉí=âìå=áåÇÉÜçäÇí=RJS=B=î~åÇK=s~ê=î~åÇáåÇÜçäÇÉí=ä~îÉêÉI=ÄäÉî=
ÇÉê=éêçÇìÅÉêÉí=Ñ™=ëí~ÄáäÉ=éáääÉêK=s~ê=î~åÇáåÇÜçäÇÉí=ÇÉêáãçÇ=Ü›àÉêÉI=Ü~îÇÉ=
éáääÉêåÉ=Éå=íÉåÇÉåë=íáä=~í=âäáëíêÉ=ë~ããÉå=ÉÑíÉêÑ›äÖÉåÇÉK==
=
aÉå=ä~îÉ=ã~êÖÉå=Ñçê=Ö›ÇåáåÖÉåë=î~åÇáåÇÜçäÇ=ëâóäÇÉëI=~í=éáääÉêåÉ=Éê=ãÉÖÉí=
ÜóÖêçëâçéáëâÉK=p™=ÜóÖêçëâçéáëâÉI=~í=ÇÉí=Éê=å›ÇîÉåÇáÖí=ãÉÇ=Éå=Ñçêã=Ñçê=
Åç~íáåÖ=~Ñ=éáääÉêåÉI=Ñçê=~í=Ö›ÇåáåÖëáåÇìëíêáÉå=â~å=~åîÉåÇÉ=Ö›ÇåáåÖÉåK=aÉí=Ü~êI=
ÖêìåÇÉí=íáÇëéêÉëI=áââÉ=î‹êÉí=ãìäáÖí=~í=ÑáåÇÉ=ÇÉå=êÉííÉ=Ñçêã=Ñçê=Åç~íáåÖ=ìåÇÉê=
éêçàÉâíÉíI=Ç~=ÇÉê=âìå=Ü~ê=î‹êÉí=íáÇ=íáä=Éí=áåÇäÉÇÉåÇÉ=Ñçêë›Ö=ãÉÇ=íáäë‹íåáåÖ=~Ñ=
ëíáîÉäëÉK==
=
^åä‹ÖëìÇä‹ÖåáåÖ=
mêçÅÉëëÉå=Éê=ÇÉëáÖåÉí=íáä=~í=ÑçêÉÖ™=Ä~íÅÜîáë=á=ãáâëÉêÉI=Üîçê=Ä™ÇÉ=~ëâÉ=çÖ=ëóêÉê=
íáäë‹ííÉë=ìåÇÉê=íî~åÖëçãê›êáåÖK=aÉå=î™ÇÉ=Ö›ÇåáåÖ=äÉÇÉë=ÇÉêÉÑíÉê=íáä=í›êêáåÖëJ=
çÖ=éÉääÉíÉêáåÖë~åä‹ÖÖÉíI=Üîçê=ÇÉå=éêÉëëÉë=áÖÉååÉã=Éå=ÉâëíêìÇÉê=çÖ=
ÉâëíêìÇÉêÉë=á=íóåÇÉ=íê™ÇÉ=ìÇ=é™=Éí=í›êêÉÄ™åÇK=aÉå=í›êêÉ=Ö›ÇåáåÖ=ÄäáîÉê=ÜÉêÉÑíÉê=
âåìëí=á=Éå=âåìëÉêI=áåÇÉå=ÇÉå=Ñ›êÉë=íáä=Éå=ÄÉÑìÖíåáåÖëãáâëÉêK=bÑíÉê=ÄÉÑìÖíåáåÖ=
äÉÇÉë=Ö›ÇåáåÖëéìäîÉêÉí=îá~=Éå=ÇçëÉêáåÖëãáâëÉê=ÑêÉã=íáä=éáääÉéêÉëëÉåI=Üîçê=ÇÉí=
éêÉëëÉë=íáä=ëí~ÄáäÉ=éáääÉêK=aÉ=î~êãÉ=Ö›ÇåáåÖëéáääÉê=äÉÇÉë=ÇáêÉâíÉ=Ñê~=éáääÉéêÉëëÉå=
íáä=Éí=â›äÉÄ™åÇë~åä‹ÖI=áåÇÉå=ÇÉ=é~ââÉë=á=ë‹ââÉK==
=

=
=
jÉÇ=Éå=Ö›ÇåáåÖëéêáë=é™=NKNPQ=âêKLíçåI=Éê=éêçÅÉëëÉåë=Ç‹âåáåÖëÄáÇê~Ö=ÄÉêÉÖåÉí=
íáä=PON=âêK=a~=~åä‹ÖÖÉí=Éê=ÇáãÉåëáçåÉêÉí=íáä=~í=Ü™åÇíÉêÉ=PMKMMM=íçå=~ëâÉL™êI=Éê=
éêçÅÉëëÉåë=™êäáÖÉ=áåÇíàÉåáåÖ=é™=NNIR=ãáçK=âêK==
=



=

NM=

^åä‹ÖÖÉí=Éê=ÉëíáãÉêÉí=íáä=~í=âçëíÉ=QQIR=ãáçK=âêKI=ÜîáäâÉí=ÖáîÉê=Éå=
íáäÄ~ÖÉÄÉí~äáåÖëíáÇ=é™=âå~é=Q=™êK==



=

NN=

pìãã~êó=~åÇ=ÅçåÅäìëáçåë=

cêçã=~ëÜ=íç=ÑÉêíáäáòÉê=
fåÅáåÉê~íáçå=çÑ=Äáçã~ëë=Åçåí~áåáåÖ=éÜçëéÜçêìë=êÉëìäíë=áå=~ëÜ=Åçåí~áåáåÖ=
éÜçëéÜçêìë=íÜ~í=áë=~ÄëíêìëÉ=Ñçê=íÜÉ=éä~åíë=~åÇ=íÜìë=áí=áë=åçí=ëìáí~ÄäÉ=~ë=~=
ÑÉêíáäáòÉê=éêçÇìÅíK=^=ãÉíÜçÇ=êÉä~íÉÇ=íç=íêÉ~íãÉåí=çÑ=ëÉäÉÅíÉÇ=Äáç=~ëÜ=ï~ë=
ÇÉîÉäçéÉÇ=áå=íÜáë=éêçàÉÅíK=aìêáåÖ=íÜáë=éêçÅÉëëI=íÜÉ=ÅÜÉãáÅ~ä=Ñçêã=çÑ=íÜÉ=
éÜçëéÜçêìë=áë=ÅÜ~åÖÉÇ=áåíç=~=ÑçêãI=ïÜáÅÜ=áë=É~ëáäó=~ÅÅÉëëáÄäÉ=Ñçê=íÜÉ=éä~åíëK=
pìÄëÉèìÉåíäóI=íÜÉ=éêçÇìÅí=áë=ÇÉëáÅÅ~íÉÇ=~åÇ=éêÉëëÉÇ=áåíç=ÑÉêíáäáòÉê=éÉääÉíë=
ïáíÜçìí=ÅÜ~åÖáåÖ=íÜÉ=éÜçëéÜçêìëÛ=~ÅÅÉëëáÄáäáíó=Ñçê=éä~åíëK=
=
_~ëáë=~åÇ=éìêéçëÉ==
mÜçëéÜçêìë=áë=~=îáí~ä=åìíêáÉåí=Ñçê=~ää=äáîáåÖ=çêÖ~åáëãë=~åÇ=áí=áë=ÇÉéçëáíÉÇ=
å~íìê~ääó=áå=íÜÉ=ÖêçìåÇ=áå=ãáåÉê~äë=~ë=ïÉää=~ë=áå=çêÖ~åáÅ=ëìÄëí~åÅÉëK=qÜÉ=
ÉäÉãÉåí=áë=ÇÉéçëáíÉÇ=áå=~ää=ëìÄëí~åÅÉë=çÑ=îÉÖÉí~ÄäÉ=çê=~åáã~ä=çêáÖáåK=
pìÄëí~åÅÉë=çÑ=~åáã~ä=çêáÖáå=EÉKÖK=ï~ëíÉ=ï~íÉê=ëäìÇÖÉ=~åÇ=ã~åìêÉ=ÑÉêíáäáòÉêF=
Åçåí~áå=ãìÅÜ=éÜçëéÜçêìëI=ïÜáäÉ=ëìÄëí~åÅÉë=çÑ=îÉÖÉí~ÄäÉ=çêáÖáå=EÉKÖK=éä~åíëF=
Åçåí~áå=äÉëë=éÜçëéÜçêìëK======
=
cêçã=~=ÖäçÄ~ääó=éçáåí=çÑ=îáÉïI=éÜçëéÜçêìë=áë=ÅçåëáÇÉêÉÇ=~=ëÅ~êÅÉ=êÉëçìêÅÉK=fí=
áë=Éëíáã~íÉÇ=íÜ~í=íÜÉ=É~ëáäó=~ÅÅÉëëáÄäÉ=ÇÉéçëáíë=ïáää=ÄÉ=ÉñÜ~ìëíÉÇ=ÇìêáåÖ=íÜÉ=
åÉñí=QMJNMM=óÉ~êëK=
=
t~ëíÉ=ï~íÉê=ëäìÇÖÉI=ã~åìêÉ=ÑáÄÉêë=~åÇ=ãÉ~í=~åÇ=ÄçåÉ=ãÉ~ä=~êÉ=~ää=Äáç=ã~ëëÉë=
ïáíÜ=~=ÜáÖÜ=ÅçåíÉåí=çÑ=éÜçëéÜçêìëK=^í=íÜÉ=ë~ãÉ=íáãÉI=íÜÉó=Ü~îÉ=~=ÜáÖÜ=
Å~äçêáÑáÅ=î~äìÉ=~åÇ=íç=~=ÖêÉ~í=ÉñíÉåí=íÜÉó=~êÉ=ìëÉÇ=~ë=ÑÉêíáäáòÉê=áå=~ÖêáÅìäíìêÉK=
rëáåÖ=Äáç=ã~ëë=~ë=~=`l

O
=åÉìíê~ä=ÑìÉä=áëI=ÜçïÉîÉêI=~=Çáë~Çî~åí~ÖÉ=~ë=íÜÉ=

éÜçëéÜçêìë=áë=åçí=äçåÖÉê=~ÅÅÉëëáÄäÉ=íç=íÜÉ=éä~åíë=~ÑíÉê=íÜÉ=áåÅáåÉê~íáçåI=~åÇ=íÜÉ=
ÑÉêíáäáòÉê=î~äìÉ=çÑ=íÜÉ=Äáç=ã~ëëÉë=áë=äçëíK=fí=áë=åÉÅÉëë~êó=íç=ÇÉîÉäçé=íÉÅÜåçäçÖáÉë=
íÜ~í=~êÉ=~ÄäÉ=íç=ìíáäáòÉ=íÜÉ=ÑÉêíáäáòÉê=~åÇ=íÜÉ=Å~äçêáÑáÅ=î~äìÉ=íç=íÜÉ=ÄÉëí=éçëëáÄäÉ=
ÉñíÉåíK==
==
qÜÉ=éêçàÉÅí=áë=ÇÉäáãáíÉÇ=íç=áåÅäìÇÉ=ÇÉëáÅÅ~íáçå=~åÇ=éÉääÉíáòáåÖ=çÑ=~=ïÉí=
ÑÉêíáäáòÉê=éêçÇìÅí=ïáíÜ=~ééÉêí~áåáåÖ=éêçÅÉëë=çéíáãáò~íáçå=~åÇ=éä~åí=ëáòáåÖK====
=
fåîÉëíáÖ~íáçå=
qÜÉ=éêçàÉÅí=éÉêáçÇ=áë=ÇáîáÇÉÇ=áåíç=P=éÜ~ëÉë=J=éêçÅÉëë=çéíáãáò~íáçåI=éáäçí=
íÉëíáåÖ=çÑ=ÇÉëáÅÅ~íáçå=~åÇ=éÉääÉíáòáåÖ=çÑ=íÜÉ=ÑÉêíáäáòÉê=~åÇ=éä~åí=ÇáãÉåëáçåáåÖI=
êÉëéÉÅíáîÉäóK=
=
qÜêçìÖÜ=íÜÉ=éêçÅÉëë=çéíáãáò~íáçåI=íÜÉ=ãçëí=çéíáã~ä=OêÉÅáéÉÒ=ï~ë=ÑçìåÇK=
eÉêÉ~ÑíÉê=íÜÉ=OêÉÅáéÉÒ=ï~ë=ìëÉÇ=Ñçê=éáäçí=íÉëíáåÖ=~í=íÜÉ=Åçãé~åó=^ã~åÇìë=
h~Üä=áå=dÉêã~åóK=cáå~ääóI=~=éä~åí=ëáòáåÖ=çÑ=íÜÉ=ÅçãéäÉíÉ=éêçÅÉëë=ï~ë=éêÉé~êÉÇ=
~ë=ïÉää=~ë=~=Ñáå~åÅá~ä=Å~äÅìä~íáçå=çÑ=íÜÉ=êÉé~óãÉåí=çÑ=íÜÉ=éä~åíK==
=
j~áå=ÅçåÅäìëáçå=
qç=Ü~îÉ=íÜÉ=çééçêíìåáíó=íç=ëÉää=íÜÉ=ÑÉêíáäáòÉê=íç=íÜÉ=ÑÉêíáäáòÉê=áåÇìëíêóI=íÜÉ=
éÜçëéÜçêìë=ÅçåíÉåíë=ãìëí=~ë=~=ãáåáãìã=ÄÉ=TM=B=ï~íÉê=ëçäìÄäÉ=~åÇ=Åáíê~íÉ=
ëçäìÄäÉK=qÜÉ=ãçêÉ=ï~íÉê=ëçäìÄäÉ=íÜÉ=éÜçëéÜçêìë=áëI=íÜÉ=ÜáÖÜÉê=áë=íÜÉ=
ÅçããÉêÅá~ä=î~äìÉK=få=~ÇÇáíáçå=íç=íÜ~íI=íÜÉ=åáíêçÖÉå=ÅçåíÉåí=ãìëí=ÄÉ=~í=~=
ãáåáãìã=çÑ=R=BK=qÜêçìÖÜ=íÜÉ=éêçÅÉëë=çéíáãáò~íáçåI=áí=ëìÅÅÉÉÇÉÇ=áå=ãÉÉíáåÖ=



=

NO=

ÄçíÜ=ÇÉã~åÇë=áå=êÉä~íáçå=íç=èì~äáíó=çÑ=íÜÉ=ÑÉêíáäáòÉê=ïáíÜ=ï~íÉê=ëçäìÄäÉ=
éÜçëéÜçêìë=çÑ=ãçêÉ=íÜ~å=TM=BK==
=
cçê=íÜÉ=éáäçí=íÉëíáåÖëI=RM=âáäçë=çÑ=Çêó=~åÇ=ëÜêÉÇÇÉÇ=ÑÉêíáäáòÉê=ïÉêÉ=éêçÇìÅÉÇK=fí=
ëìÅÅÉÉÇÉÇ=áå=ãçáëíÉåáåÖ=~åÇ=éÉääÉíáòáåÖ=íÜÉëÉ=áåíç=ÑáåÉ=~åÇ=ëíêçåÖ=ÑÉêíáäáòÉê=
éÉääÉíë=íÜ~í=ÅçãéäáÉÇ=ïáíÜ=íÜÉ=ÇÉã~åÇë=çÑ=íÜÉ=ÑÉêíáäáòÉê=áåÇìëíêó=áå=êÉä~íáçå=íç=
ëáòÉ=~åÇ=ëíêÉåÖíÜK=pìêéêáëáåÖäóI=íÜÉ=ãçáëíÉåáåÖ=ã~êÖáå=áë=åçí=é~êíáÅìä~êäó=ÜáÖÜ=
Ó=íÜÉ=ãçáëíìêÉ=ëÜçìäÇ=ã~âÉ=ìé=RJS=B=áå=íÜÉ=ÑÉêíáäáòÉê=ÄÉÑçêÉ=éÉääÉíáòáåÖK=qÜÉ=
äçï=ãçáëíìêÉ=ã~êÖáå=áë=~=êÉëìäí=çÑ=íÜÉ=ÜáÖÜäó=ÜóÖêçëÅçéáÅ=ÑÉêíáäáòÉê=éÉääÉíëK==
=
^=éä~åí=ëáòáåÖ=ï~ë=Å~êêáÉÇ=çìí=~í=íÜÉ=éêçÅÉëë=éä~åíK=^=Ñáå~åÅá~ä=Éëíáã~íÉ=çÑ=íÜÉ=
éä~åí=Åçëíë=çÑ=QQKR=ãáääáçå=a~åáëÜ=hêçåÉêK=^ååì~ä=É~êåáåÖë=ïÉêÉ=Å~äÅìä~íÉÇ=~í=
NNKR=ãáääáçå=a~åáëÜ=hêçåÉê=~ååì~ääó=Ä~ëÉÇ=çå=íÜÉ=ÅçåíêáÄìíáçå=ã~êÖáå=ïÜáÅÜ=
ÖáîÉë=~=é~óÄ~ÅâJíáãÉ=çÑ=Q=óÉ~êëK==
==
mêçàÉÅí=êÉëìäíë===
_ÉÑçêÉ=íÜáë=éêçàÉÅí=ï~ë=áåáíá~íÉÇI=hçããìåÉâÉãá=ÇÉîÉäçéÉÇ=íÜÉ=éêçÅÉëë=çÑ=
ëìäéÜìêáÅJ=~åÇ=åáíêáÅ=~ÅáÇK=qÜÉëÉ=éêçÅÉëëÉë=~êÉ=ÑìêíÜÉê=ÇÉîÉäçéÉÇ=ÇìêáåÖ=íÜÉ=
çéíáãáò~íáçå=çÑ=íÜÉ=éêçàÉÅíK=
=
mêçÅÉëë=çéíáãáò~íáçå==
aìêáåÖ=íÜÉ=éêçÅÉëë=çéíáãáò~íáçåI=íÜÉ=~áã=ï~ë=íç=~ÅÜáÉîÉ=íÜÉ=ÅçêêÉÅí=
éêçéçêíáçå=ÄÉíïÉÉå=~ëÜI=åáíêáÅ=~ÅáÇ=~åÇ=ëìäéÜìêáÅ=~ÅáÇ=~ë=ïÉää=~ë=íÜÉ=ëíêÉåÖíÜ=
çÑ=íÜÉ=íïç=~ÅáÇë=~åÇ=íÜÉ=êÉ~Åíáçå=íáãÉ=~ÑíÉê=íÜÉ=~ÇÇáíáçå=çÑ=íÜÉ=~ÅáÇëK===
=
qÜÉ=ÅçêêÉÅí=éêçéçêíáçå=áë=íÜ~í=íÜÉ=ï~íÉê=ëçäìÄäÉ=éÜçëéÜçêìë=áë=ÜáÖÜÉê=íÜ~å=
TMBI=íÜÉ=åáíêçÖÉå=ÅçåíÉåí=áë=ÜáÖÜÉê=íÜ~å=R=BI=íÜÉ=ée=áë=~ë=ÅäçëÉ=~ë=éçëëáÄäÉ=íç=
QJT=~åÇ=íÜÉ=Éî~éçê~íáçå=çÑ=åáíêçìë=Ö~ëÉë=áë=~ë=ëã~ää=~ë=éçëëáÄäÉK=
=
fí=íìêåÉÇ=çìí=îÉêó=èìáÅâäó=íÜ~í=áí=ï~ë=ÇáÑÑáÅìäí=íç=~ÅÜáÉîÉ=~ää=é~ê~ãÉíÉêë=~í=çåÉ=
ÖçK=

− tÜÉå=íÜÉ=ÇÉëáÅÅ~íáçå=íáãÉ=áë=èìáÅâI=íÜÉ=ï~íÉê=ëçäìÄäÉ=éÜçëéÜçêìë=áë=
äçïK=lå=íÜÉ=Åçåíê~êóI=ïÜÉå=íÜÉ=ÇÉëáÅÅ~íáçå=íáãÉ=áë=äçïI=íÜÉ=ï~íÉê=
ëçäìÄäÉ=éÜçëéÜçêìë=áë=ÜáÖÜK===

− tÜÉå=ée=áë=áåÅêÉ~ëÉÇI=íÜÉ=ï~íÉê=ëçäìÄäÉ=éÜçëéÜçêìë=áë=ÇÉÅêÉ~ëáåÖK=
− _ó=äçï=Éî~éçê~íáçå=çÑ=íÜÉ=åáíêçìë=Ö~ëÉëI=íÜÉ=åáíêçÖÉå=ÅçåíÉåí=áë=ÜáÖÜK=

lå=íÜÉ=Åçåíê~êóI=íÜÉ=ï~íÉê=ëçäìÄäÉ=éÜçëéÜçêìë=áë=ÇÉÅêÉ~ëáåÖK=
− _ó=~å=áåÅçêêÉÅí=éêçéçêíáçå=ÄÉíïÉÉå=åáíêçÖÉå=~åÇ=ëìäéÜ~íÉI=~ää=åáíêçÖÉå=

ïáää=~äãçëí=Éî~éçê~íÉK=
− fÑ=íÜÉ=ï~íÉê=áë=~ÇÇÉÇ=áå=~=ëéÉÅáÑáÅ=ï~óI=áí=áë=ÄçìåÇ=áå=Åêóëí~ääáåÉ=Ñçêã=

~åÇ=áí=áë=áãéçëëáÄäÉ=íç=êÉãçîÉ=áí=ÇìêáåÖ=íÜÉ=ÇÉëáÅÅ~íáçåK=
− pÜêÉÇÇáåÖ=çÑ=íÜÉ=~ëÜ=éêáçê=íç=íÜÉ=~ÅáÇ=~ÇãáñíìêÉ=ã~ó=áåÅêÉ~ëÉ=íÜÉ=

ìåäçÅâáåÖ=çÑ=éÜçëéÜçêìë=~åÇ=áå=íÜáë=ï~ó=áåÅêÉ~ëÉ=íÜÉ=ÑÉêíáäáòÉêÛë=
ÅçåíÉåí=çÑ=ï~íÉê=ëçäìÄäÉ=éÜçëéÜçêìëK=

=
_ó=ëÜêÉÇÇáåÖ=íÜÉ=~ëÜ=éêáçê=íç=íÜÉ=~ÅáÇ=~ÇãáñíìêÉI=~ÇÇáåÖ=ï~íÉê=~ë=~ÅáÇáÅ=
ï~íÉêI=åÉÖäÉÅíáåÖ=íç=áåÅêÉ~ëÉ=éeI=ÇÉëáÅÅ~íáåÖ=íÜÉ=ÑÉêíáäáòÉê=~í=UM˚`=~åÇ=ìëáåÖ=
íÜÉ=ÅçêêÉÅí=éêçéçêíáçå=ÄÉíïÉÉå=åáíêçÖÉå=~åÇ=ëìäéÜ~íÉI=áí=áë=éçëëáÄäÉ=íç=ã~âÉ=~=
ÑÉêíáäáëÉê=ïÜáÅÜ=Åçãéäó=ïáíÜ=íÜÉ=ÇÉã~åÇë=çÑ=íÜÉ=ÑÉêíáäáòÉê=áåÇìëíêóK=
=
máäçí=íÉëíáåÖ=
hçããìåÉâÉãá=ã~ÇÉ=RM=âáäçë=Çêó=~åÇ=ëÜêÉÇÇÉÇ=ÑÉêíáäáòÉê=ïÜáÅÜ=ï~ë=ìëÉÇ=Ñçê=
íÜÉ=éáäçí=íÉëíáåÖ=áå=dÉêã~åóK==
==



=

NP=

R=íÉëíë=ïÉêÉ=ã~ÇÉ=áå=íçí~ä=Ó=~åÇ=íç=É~ÅÜ=íÉëí=ï~ë=~ÇÇÉÇ=äÉëë=~åÇ=äÉëë=ï~íÉê=íç=
íÜÉ=ÇÉëáÅÅ~íÉÇ=ÑÉêíáäáòÉê=éêáçê=íç=éÉääÉíáòáåÖK=
=
rëì~ääó=íÜÉêÉ=ï~ë=~=ÄáÖ=ã~êÖáå=ÅçåÅÉêåáåÖ=íÜÉ=~ãçìåí=çÑ=ï~íÉê=íÜ~í=Å~å=ÄÉ=
~ÇÇÉÇ=íç=íÜÉ=éêçÇìÅí=ÄÉÑçêÉ=éÉääÉíáòáåÖI=Äìí=áå=êÉä~íáçå=íç=íÜáë=ëéÉÅáÑáÅ=
ÑÉêíáäáòÉêI=áí=ïÉêÉ=îÉêó=áãéçêí~åí=íÜ~í=íÜÉ=ÑÉêíáäáòÉê=éçïÇÉê=çåäó=Åçåí~áåë=RJS=B=
ï~íÉêK=fÑ=íÜÉ=ï~íÉê=ÅçåíÉåí=ï~ë=äçïÉêI=çåäó=~=ÑÉï=ëí~ÄäÉ=éÉääÉíë=ïáää=ÄÉ=
éêçÇìÅÉÇK=lå=íÜÉ=Åçåíê~êóI=áÑ=íÜÉ=ï~íÉê=ÅçåíÉåí=ï~ë=ÜáÖÜÉêI=íÜÉ=íÉåÇÉåÅó=ï~ë=
íÜ~í=íÜÉ=éÉääÉíë=ëíáÅâ=íçÖÉíÜÉê=ëìÄëÉèìÉåíäóK=
=
qÜÉ=éÉääÉíë=~êÉ=îÉêó=ÜóÖêçëÅçéáÅ=~åÇ=êÉèìáêÉ=~=äçï=ã~êÖáå=Ñçê=íÜÉ=ÑÉêíáäáòÉêÛë=
ï~íÉê=ÅçåíÉåíK=få=Ñ~Åí=áí=áë=åÉÅÉëë~êó=íç=ìëÉ=~=âáåÇ=çÑ=Åç~íáåÖ=çÑ=íÜÉ=éÉääÉíë=íç=
ã~âÉ=áí=éçëëáÄäÉ=Ñçê=íÜÉ=ÑÉêíáäáòÉê=áåÇìëíêó=íç=ìëÉ=íÜÉ=ÑÉêíáäáòÉêK=aìÉ=íç=íáãÉ=
éêÉëëìêÉI=áí=Ü~ë=åçí=ÄÉÉå=éçëëáÄäÉ=íç=ÑáåÇ=íÜÉ=ÅçêêÉÅí=âáåÇ=çÑ=Åç~íáåÖ=ÇìêáåÖ=íÜÉ=
éêçàÉÅíK=fí=çåäó=ã~å~ÖÉÇ=íç=ã~âÉ=ëçãÉ=ëã~ääÉê=áåíêçÇìÅíçêó=íÉëíë=ïáíÜ=~ÇÇáåÖ=
ÅÉêÉ~ä=ëí~êÅÜK==
==
mä~åí=ÇáãÉåëáçåáåÖ=
qÜÉ=éêçÅÉëë=ï~ë=ÇÉëáÖåÉÇ=íç=ÄÉ=Å~êêáÉÇ=çìí=Ä~íÅÜ=ïáëÉ=áå=ãáñÉêë=ïÜÉêÉ=~ëÜ=
~åÇ=~ÅáÇë=~êÉ=~ÇÇÉÇ=ÇìêáåÖ=ÑçêÅÉÇ=ëíáêêáåÖK=qÜÉ=ïÉí=ÑÉêíáäáòÉê=áë=ÜÉêÉ~ÑíÉê=äÉÇ=íç=
íÜÉ=ÇÉëáÅÅ~íáçå=~åÇ=éÉääÉíáòáåÖ=éä~åíK=eÉêÉ=áí=áë=éêÉëëÉÇ=íÜêçìÖÜ=~å=ÉñíêìÇÉê=
~åÇ=íÜáå=íÜêÉ~Çë=~êÉ=ÉñíêìÇÉÇ=áåíç=~=ÇÉëáÅÅ~íáçå=ÄÉäíK=qÜÉ=Çêó=ÑÉêíáäáòÉê=áë=íÜÉå=
ÅêìëÜÉÇ=áå=~=ÅêìëÜÉê=ÄÉÑçêÉ=áí=áë=äÉÇ=íç=~=ãçáëíÉåáåÖ=ãáñÉêK=pìÄëÉèìÉåíäóI=íÜÉ=
ÑÉêíáäáòÉê=éçïÇÉê=áë=äÉÇ=íç=íÜÉ=éÉääÉí=éêÉëë=íÜêçìÖÜ=~=ÑÉÉÇáåÖ=ãáñÉê=ïÜÉêÉ=áí=áë=
éêÉëëÉÇ=áåíç=ëí~ÄäÉ=éÉääÉíëK=qÜÉ=ï~êã=ÑÉêíáäáòÉê=éÉääÉíë=~êÉ=äÉÇ=ÇáêÉÅíäó=Ñêçã=íÜÉ=
éÉääÉí=éêÉëë=áåíç=~=ÅççäáåÖ=ÄÉäí=ëóëíÉã=ÄÉÑçêÉ=íÜÉó=~êÉ=é~ÅâÉÇ=áåíç=Ä~ÖëK==
=
táíÜ=~=ÑÉêíáäáòÉê=éêáÅÉ=çÑ=NINPQ=a~åáëÜ=hêçåÉê=éÉê=íçååÉI=íÜÉ=ÅçåíêáÄìíáçå=
ã~êÖáå=çÑ=íÜÉ=éêçÅÉëë=ï~ë=Å~äÅìä~íÉÇ=~í=PON=a~åáëÜ=hêçåÉêK=qÜÉ=éä~åí=ï~ë=
ÇáãÉåëáçåÉÇ=íç=Ü~åÇäÉ=PMIMMM=íçååÉë=çÑ=~ëÜ=~ååì~ääó=Ó=íÜÉ=~ååì~ä=É~êåáåÖë=çÑ=
íÜÉ=éêçÅÉëë=~êÉ=NNKR=ãáääáçå=a~åáëÜ=hêçåÉêK=
=
qÜÉ=éä~åí=áë=Éëíáã~íÉÇ=~í=~=ÅçåëíêìÅíáçå=éêáÅÉ=çÑ=QQKR=ãáääáçå=a~åáëÜ=hêçåÉê=Ó=
íÜáë=ÖáîÉë=~=é~óÄ~Åâ=íáãÉ=çÑ=Q=óÉ~êëK=
=
==



=

NQ=

=



=

NR=

N _~ÖÖêìåÇ=

cçëÑçê=Éê=áÖÉååÉã=ã~åÖÉ=™êíáÉê=ÄäÉîÉí=ÄÉíê~ÖíÉí=ëçã=Éí=éêçÄäÉã=Ñçê=ÇÉí=
Ç~åëâÉ=î~åÇãáäà›I=Ç~=ìÇäÉÇåáåÖ=~Ñ=ÑçëÑ~í=á=âçãÄáå~íáçå=ãÉÇ=âî‹äëíçÑ=Éê=ÇÉå=
î‹ëÉåíäáÖëíÉ=™êë~Ö=íáä=~äÖÉçéÄäçãëíêáåÖÉê=çÖ=áäíëîáåÇ=á=áåÇêÉ=Ñ~êî~åÇÉ=çÖ=ë›ÉêK=
aÉê=Éê=ãáåÇêÉ=Ñçâìë=é™I=~í=ÑçëÑçê=Éê=ÜÉäí=ììåÇî‹êäáÖí=Ñçê=~ääÉ=äÉîÉåÇÉ=
çêÖ~åáëãÉêë=ëíçÑëâáÑíÉI=çÖ=~í=îÉêÇÉåë=ÑçëÑçêêÉëëçìêÅÉê=îáä=ÄäáîÉ=ìÇí›ãí=çã=Ñ™=
™êíáÉêI=Üîáë=ÇÉå=áââÉ=Ñçêî~äíÉë=é™=Éå=ãÉêÉ=ÜÉåëáÖíëã‹ëëáÖ=ã™ÇÉK==

NKN cçëÑçê=çÖ=~åáã~äëâÉ=Äáçã~ëëÉê=

dêìåÇëíçÑÑÉí=ÑçëÑçê=EmFI=á=Ñçêã=~Ñ=ÑçëÑ~í=EmlQFI=áåÇÖ™ê=á=ã~åÖÉ=~Ñ=ÇÉ=ãçäÉâóäÉê=
ëçã=Éê=ÜÉäí=ÅÉåíê~äÉ=Ñçê=äÉîÉåÇÉ=çêÖ~åáëãÉêK=cçê=ÉâëÉãéÉä=Éê=ÇÉê=ÑçëÑçê=á=ÇÉí=
ÉåÉêÖáÄ‹êÉåÇÉ=^qmJãçäÉâóäÉI=ÇÉê=ÇêáîÉê=Éí=ìí~ä=~Ñ=ÄáçâÉãáëâÉ=éêçÅÉëëÉêK=
iáÖÉäÉÇÉë=ÄÉëí™ê=âåçÖäÉê=çÖ=í‹åÇÉê=ÜçîÉÇë~ÖÉäáÖí=~Ñ=ÑçëÑçêK==
====
cçëÑçêëíÉåI=ëçã=ÄêìÖÉë=íáä=ÑêÉãëíáääáåÖ=~Ñ=ÑçëÑçêëóêÉ=çÖ=Ö›ÇåáåÖI=ìÇîáåÇÉë=Ñê~=
ãáåÉê=á=Ñ™=ä~åÇÉI=ÜçîÉÇë~ÖÉäáÖí=háå~I=rp^=çÖ=j~êçââçK=aÉí=îìêÇÉêÉëI=~í=ÇáëëÉ=
êÉëëçìêÅÉê=îáä=î‹êÉ=çéÄêìÖí=çã=Ñ™=™êíáÉêK=aÉê=ÑáåÇÉë=~äíÉêå~íáîÉ=ÑçëÑçêãáåÉêI=
ãÉå=çÑíÉ=Éê=ÇÉååÉ=ÑçëÑçê=~Ñ=Ç™êäáÖ=âî~äáíÉíI=ÖêìåÇÉí=Éí=Ü›àí=áåÇÜçäÇ=~Ñ=
íìåÖãÉí~ääÉêK=bÑíÉêëçã=háå~=Ü~ê=ëíçééÉí=~äí=Éâëéçêí=~Ñ=ÇÉêÉë=ÑçëÑçê=çÖ=rp^Ûë=
ÑçëÑçêêÉëÉêîÉ=Éê=îÉÇ=~í=ÄäáîÉ=ìÇí›ãíÉI=îáä=ÇÉê=ëå~êí=âìå=î‹êÉ=j~êçââçë=
ÑçëÑçêêÉëÉêîÉê=íáäÄ~ÖÉK=j~åÖÉä=é™=ÑçëÑçê=â~å=ÇÉêÑçê=îáëÉ=ëáÖ=~í=Ñ™=Éå=
ÖÉçëíê~íÉÖáëâ=êçääÉ=é™=äáåàÉ=ãÉÇ=ÇÉåI=ëçã=çäáÉ=Ü~ê=á=Ç~ÖK==
=

=
cáÖìê=NW=^åëä™Éí=ÑçëÑçêêÉëÉêîÉ=á=ãáçK=íçå=ê™ÑçëÑ~í=Ä~ëÉêÉí=é™=Ç~í~=Ñê~=ÑçêëâåáåÖëJ
ë~ã~êÄÉàÇÉí=dmof=EÖê~ÑáâW=qêçÉäë=j~êëíê~åÇ=ÉÑíÉê=~Ñí~äÉ=ãÉÇ=ÜÉÇÉëÉäëâ~ÄÉíFN=

=
jÉÇ=Éí=ìÇåóííÉí=ä~åÇÄêìÖë~êÉ~ä=é™=SP=BI=Üîçê~Ñ=ÇÉ=US=B=~åîÉåÇÉë=íáä=
ÇóêâåáåÖ=~Ñ=~ÑÖê›ÇÉêI=Éê=a~åã~êâ=Éí=~Ñ=ÇÉ=ëí›êëíÉ=ä~åÇÄêìÖëä~åÇÉ=á=bìêçé~K=
eìëÇóêéêçÇìâíáçåÉå=äáÖÖÉê=é™=NITO=ÜìëÇóêÉåÜÉÇÉê=éêK=ÜÉâí~ê=ìÇåóííÉí=
ä~åÇÄêìÖë~êÉ~äI=ÜîçêÑçê=a~åã~êâ=çÖë™=Éê=Ää~åÇí=ÇÉ=ëí›êëíÉ=ä~åÇÉ=áåÇÉå=Ñçê=

===================================================
N=s‹âëí=QKOMNMI=hçããÉê=îÉêÇÉå=íáä=~í=ã~åÖäÉ=ÑçëÑçêK=



=

NS=

ÜìëÇóêéêçÇìâíáçåK=cçê=~í=ëáâêÉ=î‹âëíÉå=~Ñ=~ÑÖê›ÇÉê=çÖ=ÜìëÇóê=íáäÑ›êÉë=ÇÉê=
ÑçëÑçê=íáä=ã~êâÉêåÉ=çÖ=ÜìëÇóêÉåÉë=ÑçÇÉêK=
=
q~ÄÉä=NW=i~åÇÄêìÖëëí~íáëíáâ=Ñçê=ìÇî~äÖíÉ=Éìêçé‹áëâÉ=ä~åÇÉK=

= rÇåóííÉí=
ä~åÇÄêìÖë~êÉ~äO==
xB=~Ñ=ä~åÇÉíz=

aóêâÉí=
ä~åÇÄêìÖëàçêÇP==
xB=~Ñ=ä~åÇÉíz=

eìëÇóê=ÉåÜÉÇÉê=
éêK=ÜÉâí~ê=
ìÇåóííÉí=

ä~åÇÄêìÖë~êÉ~äQ=
xiprLe~z=

e~åÇÉäëÖ›ÇåáåÖ=
éêK=ÜÉâí~ê=ÇóêâÉí=
ä~åÇÄêìÖëàçêÇR=

xâÖLe~z=

eçää~åÇ= RT= PN= PIQ= NOOT=
a~åã~êâ= SP= RQ= NIT= NPQ=
fêä~åÇ= SO= NR= NIQ= RPN=
iìñÉãÄìêÖ= RN= OQ= NIO= RMU=
kçêÖÉ= P= P= NIO= ORM=
qóëâä~åÇ= QV= PQ= NIN= NVQ=
píçêÄêáí~ååáÉå= TP= OR= MIV= OOR=
ÕëíêáÖ= PV= NT= MIU= NNQ=
pîÉêáÖÉ= U= S= MIS= UV=

=
a~åã~êâë=áãéçêí=~Ñ=ÑçëÑçêI=ÖÉååÉã=ÑçÇÉêI=Éê=Ü›à=ÖêìåÇÉí=ÇÉå=ëíçêÉ=
ÜìëÇóêéêçÇìâíáçåK=eîçêáãçÇ=áãéçêíÉå=~Ñ=ÑçëÑçêI=ÖÉååÉã=Ü~åÇÉäëÖ›ÇåáåÖI=Éê=
ä~î=ÖêìåÇÉí=ëíçê=ìÇëéêÉÇåáåÖ=~Ñ=ëéáäÇÉî~åÇëëä~ã=çÖ=ÖóääÉ=é™=ã~êâÉêåÉK=
a~åã~êâ=~åîÉåÇÉê=âìå=NPQ=âÖ=Ü~åÇÉäëÖ›ÇåáåÖ=éêK=ÜÉâí~ê=ÇóêâåáåÖë~êÉ~äI=
ÜîçêáãçÇ=~åÇêÉ=å‹êäáÖÖÉåÇÉ=Éìêçé‹áëâÉ=ä~åÇÄêìÖëä~åÇÉ=ë™ëçã=eçää~åÇ=çÖ=
fêä~åÇ=~åîÉåÇÉê=ÜÉåÜçäÇëîáë=NKOOT=âÖLe~=çÖ=RPN=âÖLe~K===
=
_áçã~ëëÉê=ëçã=ëéáäÇÉî~åÇëëä~ãI=ÖóääÉÑáÄêÉ=ë~ãí=â›ÇJ=çÖ=ÄÉåãÉäI=Ü~ê=~ääÉ=Éí=
Ü›àí=ÑçëÑçêáåÇÜçäÇK=eîçêáãçÇ=ÇÉ=îÉÖÉí~ÄáäëâÉ=Äáçã~ëëÉêI=ë™ëçã=éä~åíÉêI=Ü~ê=Éí=
ä~îí=ÑçëÑçêáåÇÜçäÇK==
=
f=ÜÉåÜçäÇ=íáä=ÄáéêçÇìâíÑçêçêÇêáåÖÉåS=ëâ~ä=~äí=â~íÉÖçêá=N=â›ÇJ=çÖ=ÄÉåãÉä=
ÑçêÄê‹åÇÉë=îÉÇ=URM˚`=á=O=ëÉâìåÇÉêK=eîáäâÉå=â~íÉÖçêá=â›ÇJ=çÖ=ÄÉåãÉä=Ü~ê=
ÄÉëíÉããÉë=~Ñ=qpbJÑçêçêÇåáåÖÉåTK=f=a~åã~êâ=ë~ãÑçêÄê‹åÇÉë=~äí=ÇÉí=Ç~åëâÉ=
â~íÉÖçêá=N=â›ÇJ=çÖ=ÄÉåãÉä=ãÉÇ=ÅÉãÉåíI=ÜîçêÑçê=ÇÉê=áââÉ=ÑáåÇÉë=Éå=ëÉé~ê~í=
~ëâÉK=bå=äáääÉ=ÇÉä=~Ñ=ä~åÇÉíë=ëéáäÇÉî~åÇëëä~ã=ÑçêÄê‹åÇÉë=ëÉé~ê~íI=ãÉåë=
ÜçîÉÇé~êíÉå=~åîÉåÇÉë=é™=ä~åÇÄêìÖëàçêÇÉåK=aÉê=ëÉë=çÖë™=Éå=äáääÉ=ÑçêÄê‹åÇáåÖ=
~Ñ=ÖóääÉÑáÄêÉI=ÇçÖ=ë~ããÉå=ãÉÇ=~åÇêÉ=Äáçã~ëëÉêI=ÜîçêÑçê=ÇÉê=ÜÉääÉê=áââÉ=ÑáåÇÉë=
Éå=ëÉé~ê~í=~ëâÉ=~Ñ=ÖóääÉK=f=ÑêÉãíáÇÉå=ÑçêîÉåíÉë=ëÉé~ê~í=ÑçêÄê‹åÇáåÖ=~Ñ=â›ÇJ=çÖ=
ÄÉåãÉäI=ë~ãí=›ÖÉí=ÑçêÄê‹åÇáåÖ=~Ñ=ëéáäÇÉî~åÇëëä~ã=çÖ=ÄÉÖóåÇÉåÇÉ=
ÑçêÄê‹åÇáåÖ=~Ñ=Äáç~ÑÖ~ëëÉÇÉ=ÖóääÉÑáÄêÉ=ãÉÇ=ìÇåóííÉäëÉ=~Ñ=ÑçëÑçê=Ñê~=~ëâÉåK==
=
sÉÇ=ÑçêÄê‹åÇáåÖ=ìÇåóííÉë=Äáçã~ëëÉêåÉë=Äê‹åÇëÉäëî‹êÇáI=ãÉå=ÇÉí=Éê=
ÉÑíÉêÑ›äÖÉåÇÉ=ëî‹êí=~í=ìÇåóííÉ=~ëâÉêåÉë=Ö›ÇåáåÖëî‹êÇáI=Ç~=ÑçëÑçê=ÉÑíÉê=
ÑçêÄê‹åÇáåÖ=âìå=Éê=ëî‹êí=éä~åíÉíáäÖ‹åÖÉäáÖK=píìÇáÉê=Ü~ê=îáëíI=~í=àç=Ü›àÉêÉ=
ÑçêÄê‹åÇáåÖëíÉãéÉê~íìê=ÇÉê=~åîÉåÇÉëI=àç=ãáåÇêÉ=éä~åíÉíáäÖ‹åÖÉäáÖ=Éê=ÑçëÑçê=á=
~ëâÉêåÉK=pÉäî=îÉÇ=Éå=ä~î=ÑçêÄê‹åÇáåÖëíÉãéÉê~íìê=é™=QMM˚`=Éê=
éä~åíÉíáäÖ‹åÖÉäáÖÜÉÇÉå=ä~îUK==
===================================================
O=qÜÉ=tçêäÇ=_~åâI=^ÖêáÅìäíìê~ä=ä~åÇ=OMMT=EB=çÑ=ä~åÇ=~êÉ~FK=
P=qÜÉ=tçêäÇ=_~åÇI=^ê~ÄäÉ=ä~åÇ=OMMT=EB=çÑ=ä~åÇ=~êÉ~FK=
Q=bìêçëí~íI=iáîÉëíçÅâ=ÇÉåëáíó=áåÇÉñ=OMMTK=
R=qÜÉ=tçêäÇ=_~åâI=cÉêíáäáòÉê=Åçåëìãéíáçå=OMMT=EâáäçÖê~ã=éÉê=ÜÉÅí~êÉ=çÑ=~ê~ÄäÉ=ä~åÇFK=
S=bìêçé~é~êä~ãÉåíÉí=çÖ=ê™ÇÉíë=ÑçêçêÇåáåÖ=åêK=NMSVLOMMV=~Ñ=ONK=çâíçÄÉê=OMMV=çã=
ëìåÇÜÉÇëÄÉëíÉããÉäëÉê=Ñçê=~åáã~äëâÉ=ÄáéêçÇìâíÉêçÖ=~ÑäÉÇíÉ=éêçÇìâíÉêI=ëçã=áââÉ=Éê=
ÄÉëíÉãí=íáä=âçåëìãK=
T=bìêçé~é~êä~ãÉåíÉí=çÖ=ê™ÇÉíë=ÑçêçêÇåáåÖ=åêK=VVVLOMMN=~Ñ=OOK=ã~à=OMMNçã=Ñ~ëíë‹ííÉäëÉ=
~Ñ=êÉÖäÉê=çã=ÑçêÉÄóÖÖÉäëÉ=~ÑI=âçåíêçä=ãÉÇ=çÖ=ìÇêóÇÇÉäëÉ=~Ñ=îáëëÉ=íê~åëãáëëáÄäÉ=
ëéçåÖáÑçêãÉ=ÉåÅÉéÜ~äçé~íáÉêK=
U=oÉãÉÇá~íáçå=çÑ=éÜçëéÜçêìë=Ñêçã=~åáã~ä=ëäìÇÖÉI=^K=qÜóÖÉëÉåI=`áîáä=âÉãááåÖÉåá›ê=
~ÑëäìíåáåÖëéêçàÉâí=par=OMMUK==



=

NT=

NKO mä~åíÉíáäÖ‹åÖÉäáÖÜÉÇ=

mä~åíÉêåÉ=çéí~ÖÉê=çéä›ëí=ÑçëÑçê=Ñê~=àçêÇî‹ëâÉåI=ãÉå=Ç~=àçêÇî‹ëâÉå=âìå=â~å=
áåÇÉÜçäÇÉ=Éå=äáääÉ=ã‹åÖÇÉ=ÑçëÑçêI=Éê=éä~åíÉêåÉ=~ÑÜ‹åÖáÖÉ=~ÑI=~í=ÇÉê=ä›ÄÉåÇÉ=
íáäÑ›êÉë=çéä›ëí=ÑçëÑçêK==
=
léä›ëí=ÑçëÑçê=â~å=íáäÑ›êÉë=àçêÇî‹ëâÉå=Ñê~=Ö›ÇåáåÖ=ÉääÉê=îÉÇ=ÑêáÖ›êÉäëÉ=Ñê~=
àçêÇÉåë=ìçêÖ~åáëâÉ=ÉääÉê=çêÖ~åáëâ=ÄìåÇÉí=ÑçëÑçêI=Ññ=îÉÇ=~í=éä~åíÉê›ÇÇÉêåÉ=
ìÇëâáääÉê=Åáíê~íI=ëçã=â~å=çéä›ëÉ=Åáíê~íçéä›ëÉäáÖí=ÑçëÑçêK=eîáë=àçêÇî‹ëâÉå=
áåÇÉÜçäÇÉê=ãÉêÉ=çéä›ëí=ÑçëÑçê=ÉåÇ=éä~åíÉêåÉ=â~å=å™=~í=çéí~ÖÉI=îáä=ÇÉå=çéä›ëíÉ=
ÑçëÑçê=ÄáåÇÉë=íáä=àçêÇÉåë=ìçêÖ~åáëâÉ=ÉääÉê=çêÖ~åáëâÉ=ÑçêÄáåÇÉäëÉêI=ÉääÉê=ìÇî~ëâÉë=
íáä=î~åÇãáäà›ÉíK==

cçëÑ~í=á=

Emä~åíÉíáäÖ‹åÖÉäáÖF
eOmlQ

J çÖ=emlQ
OJ

úNB=

EÄìåÇÉí=íáä=Ññ=`~I=
^ä=çÖ=cÉF
úQVB

EjáâêççêÖ~åáëãÉê=
çÖ=ÜìãìëF

úRMB

cçëÑ~í=á=

cçëÑ~í=á=

cçëÑ~í=á=

=
cáÖìê=OW=qáäÑ›êëÉä=~Ñ=ÑçëÑ~í=íáä=àçêÇÉåI=ë~ãí=éä~åíÉêåÉë=çéí~ÖÉäëÉ=~Ñ=ÇÉí=
éä~åíÉíáäÖ‹åÖÉäáÖ=ÑçëÑ~íVK=

=
rÇ=çîÉê=ÇÉå=çéä›ëíÉ=ÑçëÑçêI=ëçã=Éê=ÇáêÉâíÉ=íáäÖ‹åÖÉäáÖ=Ñçê=éä~åíÉêåÉI=â~å=ÇÉ=
ëíçêÉ=éìäàÉê=~Ñ=ìçêÖ~åáëâ=çÖ=çêÖ~åáëâ=ÄìåÇÉí=ÑçëÑçê=ÇÉäÉë=á=P=ÖêìééÉêI=~ÑÜ‹åÖáÖ=
~ÑI=Üîçê=Ñ~ëíä~Öí=ÑçëÑçêÉå=ÉêK==

− jçÄáäí=ÑçëÑçê=~åëÉë=Ñçê=~í=î‹êÉ=éä~åíÉíáäÖ‹åÖÉäáÖíI=Ç~=ÇÉí=Éê=î~åÇJ=çÖ=
Åáíê~íçéä›ëÉäáÖíI=çÖ=ÇÉêîÉÇ=äÉí=â~å=çéä›ëÉë=á=àçêÇî‹ëâÉå=EÑñ=ëìéÉêÑçëÑ~í=
çÖ=ÜìëÇóêÖ›ÇåáåÖFK=

− c~ëíä~Öí=ÑçëÑçê=â~å=âìå=á=êáåÖÉ=Öê~Ç=çãÇ~ååÉë=íáä=ãçÄáäí=ÑçëÑçê=EÑñ=ÑóíáåI=
àÉêåJ=çÖ=~äìãáåáìãÑçëÑ~íFK==

− ríáäÖ‹åÖÉäáÖí=ÑçëÑçê=Éê=ÄìåÇÉí=ë™=Ü™êÇíI=~í=ÇÉí=á=éê~âëáë=â~å=~åëÉë=Ñçê=
í~ÄíK==

===================================================
V=d›ÇåáåÖëä‹êÉI=^K=`ä~ìëÉåI=hK=mçìäëÉå=çÖ=hK=pìÜêI=i~åÇÄêìÖëÑçêä~ÖÉíI=QK=ìÇÖ~îÉ=OMMQK=



=

NU=

=
cáÖìê=PW=gçêÇÉåë=áåÇÜçäÇ=~Ñ=ÑçëÑ~í=çéÇÉäí=ÉÑíÉê=íáäÖ‹åÖÉäáÖÜÉÇI=Üîçê=Öê‹åëÉå=ãÉääÉã=
ãçÄáäí=çÖ=çéä›ëí=ÑçëÑ~í=Éê=ÑäóÇÉåÇÉK=

=
eîçêîáÇí=Éå=~ÑÖê›ÇÉ=Ü~ê=ÄÉÜçî=Ñçê=Éå=Ö›ÇåáåÖ=ãÉÇ=äÉíçéí~ÖÉäáÖ=ÑçëÑçê=á=Ñçêã=
~Ñ=î~åÇçéä›ëÉäáÖ=ÑçëÑçêI=ÉääÉê=ëî‹êÉêÉ=çéí~ÖÉäáÖ=ÑçëÑçê=á=Ñçêã=~Ñ=Åáíê~íçéä›ëÉäáÖ=
ÑçëÑçêI=~ÑÜ‹åÖÉê=~Ñ=~ÑÖê›ÇÉå=çÖ=âäáã~ÉíK==
=
bí™êáÖÉ=~ÑÖê›ÇÉêI=ëçã=ë~ãíáÇáÖ=Éê=ëìÄíêçéáëâ=éä~åíÉê=EÑñ=ã~àëFI=Ü~ê=Éí=ëíçêí=
ÄÉÜçî=Ñçê=äÉííáäÖ‹åÖÉäáÖ=ÑçëÑçêI=ëéÉÅáÉäí=á=ëí~êíÖ›ÇåáåÖÉåK=bí™êáÖÉ=~ÑÖê›ÇÉêI=ëçã=
Éê=íáäÉÖåÉí=ÇÉí=åçêÇäáÖÉ=âäáã~=EÑñ=âçêåFI=Ü~ê=ÖêìåÇÉí=ÇÉå=âçêíÉ=îçâëÉéÉêáçÇÉ=
ÄÉÜçî=Ñçê=äÉííáäÖ‹åÖÉäáÖ=ÑçëÑçêI=ãÉå=áââÉ=á=ë~ããÉ=ìÇëíê‹âåáåÖ=ëçã=ÇÉ=
ëìÄíêçéáëâÉ=~ÑÖê›ÇÉêK=cäÉê™êáÖÉ=~ÑÖê›ÇÉê=EÑñ=éáäF=Ü~ê=Éå=ä‹åÖÉêÉ=éÉêáçÇÉ=íáä=
çéí~ÖÉäëÉ=~Ñ=ÑçëÑçê=çÖ=Ü~ê=ÇÉêÑçê=Éå=ÄÉÇêÉ=ìÇåóííÉí=~Ñ=ÇÉå=ëî‹êÉêÉ=çéí~ÖÉäáÖÉ=
ÑçëÑçêI=ÑêÉã=Ñçê=ÇÉ=Éí™êáÖÉ=~ÑÖê›ÇÉêK========
=
f=í~ÄÉä=O=ëÉëI=~í=ÑçëÑçêÖ›ÇåáåÖÉêI=ÇÉê=~åîÉåÇÉë=íáä=Éí™êáÖÉ=~ÑÖê›ÇÉêI=Ü~ê=Éå=
î~åÇçéä›ëÉäáÖ=ÑçëÑçê=é™=çîÉê=UO=BI=ÜîçêáãçÇ=~ëâÉêåÉë=î~åÇçéä›ëÉäáÖÉ=ÑçëÑçê=
äáÖÖÉê=ìåÇÉê=QIO=BK=^ëâÉêåÉë=î~åÇJ=çÖ=Åáíê~íçéä›ëÉäáÖÉ=ÑçëÑçê=äáÖÖÉê=å‹ëíÉå=é™=
ë~ããÉ=ä~îÉ=åáîÉ~ì=ëçã=ÑçëÑ~íëíÉåK=cçê=~í=Ö›ÇåáåÖëáåÇìëíêáÉå=Éê=îáääáÖ=íáä=~í=
ÄÉí~äÉ=éÉåÖÉ=Ñçê=Ö›ÇåáåÖÉåI=ëâ~ä=~ëâÉêåÉ=äáÖÉëçã=ÑçëÑ~íëíÉå=áÖÉååÉã=Éå=
âÉãáëâ=ÄÉÜ~åÇäáåÖI=ÇÉê=‹åÇêÉ=ÑçëÑçêÉåë=âÉãáëâÉ=ÑçêãK=
=
q~ÄÉä=OW=s~åÇJ=çÖ=Åáíê~íçéä›ëÉäáÖ=ÑçëÑçê=á=âçåîÉåíáçåÉääÉ=ÑçëÑçêÖ›ÇåáåÖÉêNMI=Äáç~ëâÉê=
çÖ=ÑçëÑ~íëíÉåI=ã™äí=ÉÑíÉê=ãÉíçÇÉ=PKNKS=çÖ=ãÉíçÇÉ=PKNKQ=á=bc=åêK=OMMPLOMMP=~Ñ=NPK=çâíçÄÉê=
OMMP=J=lã=Ö›ÇåáåÖÉêK=

= s~åÇçéä›ëÉäáÖ=m=
xBz=

s~åÇJ=çÖ=Åáíê~íçéä›ëÉäáÖ=m=
xBz=

^ããçåáìãÑçëÑ~í=E^mmF= NMM= VU=
= = =

aá~ããçåáìãÑçëÑ~í=Ea^mF= VM= VU=
= = =

pìéÉêÑçëÑ~í=ElpmF= UR= VR=
= = =

jçåç~ããçåáìãÑçëÑ~í=Ej^mF= UO= NMM=
= = =
= = =

péáäÇÉî~åÇëëä~ã~ëâÉ=EàÉêåF=Ó=
^îÉÇ›êÉ=

QIO= PM=
= = =

dóääÉ~ëâÉ=EëîáåF=Ó=
p~ãëçå=_áã~íÉÅÜ=

MIMN= OT=
= = =

h›ÇJ=çÖ=ÄÉåãÉä~ëâÉ=Ó=
maj=Öêçìé=

MIMN= OV=
= = =
= = =

cçëÑ~íëíÉå= M= VJOR=

===================================================
NM=råÇÉêëí~åÇáåÖ=éÜçëéÜçêìë=ÑÉêíáäáòÉêëI=oK=dÉçêÖÉI=råáîÉêëáíó=çÑ=jáååÉëçí~=OMNMK=



=

NV=

O hçããìåÉâÉãáë=éêçÅÉë=

cê~=OMMUJOMNN=Ü~ê=hçããìåÉâÉãá=~êÄÉàÇÉí=ãÉÇ=çé~êÄÉàÇåáåÖ=~Ñ=ÑçëÑçê=Ñê~=
~åáã~äëâÉ=Äáç~ëâÉêNNK=bå=~Ñ=ÇÉ=ìÇîáâäÉÇÉ=éêçÅÉëëÉê=Éê=ë~äéÉíÉêJ=çÖ=
ëîçîäëóêÉéêçÅÉëëÉåI=Üîçê=ÇÉê=ÑêÉãëíáääÉë=Éå=í›ê=kmJÖ›ÇåáåÖK==

OKN =^åîÉåÇÉäáÖÉ=~åáã~äëâÉ=~ëâÉê=

mêçÅÉëëÉå=ÉÖåÉê=ëáÖ=âìå=é™=êÉåÉ=~åáã~äëâÉ=Äáç~ëâÉêK=eîáäâÉí=îáä=ëáÖÉI=~í=~ëâÉåë=
áåÇÜçäÇ=~Ñ=ÑçëÑçê=ëâ~ä=î‹êÉ=é™=ãáåáãìã=NN=BI=çÖ=~ëâÉå=ã™=áââÉ=î‹êÉ=
å‹îåÉî‹êÇáÖ=ÑçêìêÉåÉÇÉ=ãÉÇ=íìåÖãÉí~ääÉêK==
=
aÉí=éê‹ÅáëÉ=âê~î=íáä=áåÇÜçäÇÉí=~Ñ=íìåÖãÉí~ääÉê=âÉåÇÉë=áââÉI=ÇÉêÑçê=í~ÖÉë=ÇÉê=
ìÇÖ~åÖëéìåâí=á=ëä~ãÄÉâÉåÇíÖ›êÉäëÉåë=Öê‹åëÉî‹êÇáÉêNOK==
=
OKNKNOKNKNOKNKNOKNKN ^ëâÉ=Ñê~=ë^ëâÉ=Ñê~=ë^ëâÉ=Ñê~=ë^ëâÉ=Ñê~=ëéáäÇÉî~åÇëëä~ãéáäÇÉî~åÇëëä~ãéáäÇÉî~åÇëëä~ãéáäÇÉî~åÇëëä~ã========

aÉê=ÑáåÇÉë=P=íóéÉê=ëä~ã~ëâÉ=Ñê~=ëéáäÇÉî~åÇêÉåëåáåÖI=~äí=ÉÑíÉê=ÜîçêÇ~å=
êÉåëåáåÖë~åä‹ÖÖÉí=êÉåëÉê=ëéáäÇÉî~åÇÉí=Ó=àÉêåÜçäÇáÖíI=~äìãáåáìãÜçäÇáÖí=ÉääÉê=
ÄáçäçÖáëâK==
=
q~ÄÉä=PW=cçêëâÉääáÖÉ=ëä~ã~ëâÉêë=áåÇÜçäÇ=~Ñ=ÑçëÑçê=çÖ=ÉîÉåíìÉä=çîÉêëâêáÇÉäëÉ=~Ñ=
ëä~ãÄÉâÉåÇíÖ›êÉäëÉåë=Öê‹åëÉê=Ñçê=íìåÖãÉí~ääÉêK=

= mJáåÇÜçäÇ=
xBz=

lîÉêëâêáÇÉäëÉ=~Ñ=
íìåÖãÉí~ääÉê=

gÉêå=ëä~ã~ëâÉ=J=E^îÉÇ›êÉF= NNIS= g~=Ó=eÖ=
= = =

gÉêå=ëä~ã~ëâÉ=J=EióåÉííÉåF= UIT= g~=Ó=`Ç=
= = =

^äìãáåáìã=ëä~ã~ëâÉ=J=EiìåÇíçÑíÉF= TIM= kÉà=
= = =

_áçäçÖáëâ=ëä~ã~ëâÉ=J=EcêÉÇÉêáâëëìåÇF= NMIT= kÉà=

=
pçã=ÇÉí=ÑêÉãÖ™ê=~Ñ=í~ÄÉä=PI=Éê=ÇÉê=áåÖÉå=ëä~ã~ëâÉêI=ÇÉê=Éê=~åîÉåÇÉäáÖ=á=
éêçÅÉëëÉåK=^ëâÉêåÉ=Ü~ê=ÉåíÉå=Ñçê=ä~îí=Éí=áåÇÜçäÇ=~Ñ=ÑçëÑçê=ÉääÉê=çîÉêëâêáÇÉäëÉ=~Ñ=
ëä~ãÄÉâÉåÇíÖ›êÉäëÉåë=Öê‹åëÉê=Ñçê=íìåÖãÉí~ääÉêK==
=
^îÉÇ›êÉI=ióåÉííÉå=çÖ=iìåÇíçÑíÉ=Éê=ÇÉ=ÉåÉëíÉ=~åä‹ÖI=ÇÉê=ÑçêÄê‹åÇÉê=ëä~ã=á=
a~åã~êâ=á=Ç~ÖK==
=
OKNKOOKNKOOKNKOOKNKO ^ëâÉ=Ñê~=Ö^ëâÉ=Ñê~=Ö^ëâÉ=Ñê~=Ö^ëâÉ=Ñê~=ÖóääÉóääÉóääÉóääÉ====

aÉê=ÑáåÇÉë=äáÖÉ=ë™=ã~åÖÉ=ÑçêëâÉääáÖÉ=~ëâÉê=Ñê~=ÖóääÉI=ëçã=ÇÉê=ÑáåÇÉë=ÇóêI=áÇÉí=
ÇóêÉåÉë=ÑçÇÉê=Éê=~ÑÖ›êÉåÇÉ=Ñçê=áåÇÜçäÇÉí=~Ñ=ÑçëÑçê=á=~ëâÉå=Ñê~=ÖóääÉåK=dóääÉ=Ñê~=
âî‹ÖI=ÇÉê=Öê‹ëëÉê=ãÉÖÉíI=Éê=áââÉ=äáÖÉ=ë™=êáÖ=é™=ÑçëÑçê=ëçã=Ññ=ëîáåÉÖóääÉI=Üîçê=
ëîáåÉåÉ=Ñ™ê=ÑçëÑçêêáÖí=ÑçÇÉêK==
=
a~=ÇÉê=ÄäáîÉê=íáäÑ›êí=ëíçêÉ=ã‹åÖÇÉê=òáåâ=çÖ=âçÄÄÉê=íáä=ëîáåÉÑçÇÉêI=Éê=ÇÉê=á=
ÜÉåÜçäÇ=íáä=Äáç~ëâÉÄÉâÉåÇíÖ›êÉäëÉåNP=çÑíÉ=çîÉêëâêáÇÉäëÉê=~Ñ=åÉíçé=ÇáëëÉ=íç=
ãÉí~ääÉê=á=~ëâÉ=Ñê~=ëîáåÉÖóääÉK==

===================================================
NN=tçêâáåÖ=ìé=éÜçëéÜ~íÉ=Ñêçã=~ëÜÉëI=mpl=ê~ééçêí=åêK=MNNN=
NO=_ÉâÉåÇíÖ›êÉäëÉ=åêK=NSRM=~Ñ=NPK=ÇÉÅÉãÄÉê=OMMS=çã=~åîÉåÇÉäëÉ=~Ñ=~ÑÑ~äÇ=íáä=
àçêÇÄêìÖëÑçêã™ä=Epä~ãÄÉâÉåÇíÖ›êÉäëÉåF=



=

OM=

=
=
=
q~ÄÉä=QW=cçêëâÉääáÖÉ=ÖóääÉ~ëâÉêë=áåÇÜçäÇ=~Ñ=ÑçëÑçê=çÖ=ÉîÉåíìÉä=çîÉêëâêáÇÉäëÉ=~Ñ=
ëä~ãÄÉâÉåÇíÖ›êÉäëÉåë=Öê‹åëÉê=Ñçê=íìåÖãÉí~ääÉêK=

= mJáåÇÜçäÇ=
xBz=

lîÉêëâêáÇÉäëÉ=~Ñ=
íìåÖãÉí~ääÉê=

^ëâÉ=Ñê~=ëîáåÉÖóääÉ=Ó=Ep~ãëçå=_áã~íÉÅÜF= NOIM= kÉà=
= = =

^ëâÉ=Ñê~=ãáåâÖóääÉ=Ó=EP=~ëâÉêF= NSIO= kÉà=
= = =

^ëâÉ=Ñê~=ëîáåÉÖóääÉ=Ó=EOO=~ëâÉêF= NOIP= NN=wå=çÖ=NQ=`ì=
= = =

^ëâÉ=Ñê~=âî‹ÖÖóääÉ=Ó=EP=~ëâÉêF= RIS= kÉà=
= = =

^ëâÉ=Ñê~=ÑçêÖ~ëëÉí=ÖóääÉ=Ó=ER=~ëâÉêF= NNIM= N=wå=

=
pçã=ÇÉí=ÑêÉãÖ™ê=~Ñ=í~ÄÉä=QI=â~å=Å~K=Ü~äîÇÉäÉå=~Ñ=~ëâÉêåÉ=Ñê~=ëîáåÉÖóääÉI=~ääÉ=
~ëâÉêåÉ=Ñê~=ãáåâÖóääÉ=çÖ=ëí›êëíÉÇÉäÉå=~Ñ=~ëâÉêåÉ=Ñê~=ÑçêÖ~ëëÉí=ÖóääÉ=~åîÉåÇÉë=á=
éêçÅÉëëÉåK=aÉ=êÉëíÉêÉåÇÉ=ÖóääÉ~ëâÉê=Ñ~äÇÉê=é™=ÑçêëâÉääáÖÉ=™êë~ÖÉêK=fåÇÜçäÇÉí=~Ñ=
òáåâ=çÖ=âçÄÄÉê=Éê=Ñçê=Ü›àí=á=~ëâÉêåÉ=Ñê~=ëîáåÉÖóääÉK=cçê=~ëâÉêåÉ=Ñê~=âî‹ÖÖóääÉ=Éê=
áåÇÜçäÇÉí=~Ñ=ÑçëÑçê=ìåÇÉê=âê~îÉí=é™=NN=BK=fåÇÜçäÇÉí=~Ñ=òáåâ=á=~ëâÉêåÉ=Ñê~=
ÑçêÖ~ëëÉí=ÖóääÉ=ÉêI=äáÖÉëçã=îÉÇ=ëîáåÉÖóääÉ~ëâÉI=Ñçê=Ü›àíK==
===
f=a~åã~êâ=~ÑÄê‹åÇÉë=ÇÉê=á=Ç~Ö=áââÉ=ÖóääÉÑáÄêÉK=qáÇäáÖÉêÉ=ÄäÉî=ÇÉê=~ÑÄê‹åÇí=
ëîáåÉÖóääÉÑáÄêÉ=é™=Éí=p~ãëçå=_áã~íÉÅÜ=~åä‹Ö=îÉÇ=qçäÇÖ™êÇÉå=ÉàÉí=~Ñ=mçìä=
oáÅÜ~êÇ=g›êÖÉåëÉåëK=a~=~åä‹ÖÖÉí=áââÉ=âìååÉ=çîÉêÜçäÇÉ=âê~îÉí=íáä=
ê›ÖÖ~ëêÉåëåáåÖI=ÄäÉî=ÇÉê=áââÉ=ÖáîÉí=íáää~ÇÉäëÉ=íáä=~í=Ñçêíë‹ííÉ=ÑçêÄê‹åÇáåÖ=~Ñ=
ÖóääÉÑáÄêÉK==
=
OKNKPOKNKPOKNKPOKNKP ^ëâÉ=Ñê~=â^ëâÉ=Ñê~=â^ëâÉ=Ñê~=â^ëâÉ=Ñê~=â›Ç=çÖ=ÄÉåãÉä›Ç=çÖ=ÄÉåãÉä›Ç=çÖ=ÄÉåãÉä›Ç=çÖ=ÄÉåãÉä====

aÉê=ÑáåÇÉë=P=íóéÉê=â›ÇJ=çÖ=ÄÉåãÉä=Ó=â~íÉÖçêá=NI=â~íÉÖçêá=O=çÖ=â~íÉÖçêá=PK=
h~íÉÖçêá=N=ëâ~ä=ÑçêÄê‹åÇÉë=îÉÇ=URM˚`=á=O=ëÉâìåÇÉêI=ÜîçêîÉÇ=â›ÇJ=çÖ=
ÄÉåãÉäë~ëâÉ=Ej_jJ~ëâÉF=çéëí™êK=h~íÉÖçêá=O=çÖ=P=â~å=~åîÉåÇÉë=íáä=Ö›ÇåáåÖ=
çÖ=â~íÉÖçêá=P=â~å=ÄêìÖÉë=á=åçÖäÉ=ÑçÇÉêíóéÉêK==
=
q~ÄÉä=RW=j_jJ~ëâÉë=áåÇÜçäÇ=~Ñ=ÑçëÑçê=çÖ=ÉîÉåíìÉä=çîÉêëâêáÇÉäëÉ=~Ñ=
ëä~ãÄÉâÉåÇíÖ›êÉäëÉåë=Öê‹åëÉê=Ñçê=íìåÖãÉí~ääÉêK=

= mJáåÇÜçäÇ=
xBz=

lîÉêëâêáÇÉäëÉ=~Ñ=
íìåÖãÉí~ääÉê=

j_jJ~ëâÉ=J=EmajF= NRIM= kÉà=

=
pçã=ÇÉí=ÑêÉãÖ™ê=~Ñ=í~ÄÉä=RI=Éê=j_jJ~ëâÉ=Éå=îÉäÉÖåÉí=~ëâÉK=
=
^äí=Ç~åëâ=â~íÉÖçêá=N=â›ÇJ=çÖ=ÄÉåãÉä=ÑçêÄê‹åÇÉë=á=ÅÉãÉåíJ=ÉääÉê=äÉíâäáåâÉçîåÉK=
aÉê=Éê=ÇÉêÑçê=áââÉ=åçÖÉí=j_jJ~ëâÉ=á=a~åã~êâ=é™=åìî‹êÉåÇÉ=íáÇëéìåâíK=m™=
îÉêÇÉåëÄ~ëáë=âÉåÇÉë=ÇÉê=âìå=íáä=P=~åä‹ÖI=ëçã=ÑçêÄê‹åÇÉê=â›ÇJ=çÖ=ÄÉåãÉä=
ëÉé~ê~íK=aÉ=P=~åä‹Ö=äáÖÖÉê=~ääÉ=ë~ããÉå=á=båÖä~åÇK=f=pîÉêáÖÉ=ÑáåÇÉë=Éí=~åä‹ÖI=
ÇÉê=ë~ãÑçêÄê‹åÇÉê=â›ÇJ=çÖ=ÄÉåãÉä=ãÉÇ=íê‹ÑäáëK=hî~äáíÉíÉå=~Ñ=ÇÉååÉ=~ëâÉ=
âÉåÇÉë=ÉåÇåì=áââÉK==

OKO pîçîäëóêÉJ=çÖ=ë~äéÉíÉêëóêÉéêçÅÉëëÉå=

sÉÇ=~í=~åîÉåÇÉ=ëîçîäëóêÉJ=çÖ=ë~äéÉíÉêëóêÉ=íáä=çéäìâåáåÖ=~Ñ=êÉåÉ=ÑçëÑçê~ëâÉêI=Éê=
ÇÉí=ãìäáÖí=~í=ÑêÉãëíáääÉ=Éå=Ö›ÇåáåÖ=ãÉÇ=Ü›à=Ö›ÇåáåÖëî‹êÇáK==
=

=================================================================================================================================
NP=_ÉâÉåÇíÖ›êÉäëÉ=çã=ÖÉå~åîÉåÇÉäëÉ=~Ñ=Äáç~ëâÉ=íáä=àçêÇÄêìÖëÑçêã™ä=åêK=UNU=~Ñ=
ONLMTLOMMU=
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=
cáÖìê=QW=mêçÅÉëíÉÖåáåÖ=~Ñ=ëîçîäëóêÉJ=çÖ=ë~äéÉíÉêéêçÅÉëëÉå=

=
k™ê=ëóêÉêåÉ=íáäë‹ííÉëI=îáä=ÇÉ=çéä›ëÉ=~ëâÉåë=Å~äÅáìãÑçëÑ~í=ìÇÉÑê~=äáÖåáåÖ=NK=
iáÖåáåÖÉå=Éê=áââÉ=~ÑëíÉãíI=Ç~=ÑçêÜçäÇÉí=ãÉääÉã=ëóêÉêåÉ=Éê=~ÑÖ›êÉåÇÉ=ÑçêI=
ÜîçêÇ~å=äáÖåáåÖÉå=ëâ~ä=~ÑëíÉããÉëK=póêÉêåÉ=íáäë‹ííÉë=ëçã=ÑçêíóåÇÉÇÉ=ëóêÉêI=
î~åÇã‹åÖÇÉå=Ñê~=ëóêÉêåÉ=îáä=ÉÑíÉê=êÉ~âíáçå=ÑáåÇÉë=ëçã=Ñêáí=î~åÇ=çÖ=
âêóëí~äî~åÇK==
= 

=========ENF=
=
bÑíÉê=íáäë‹íåáåÖ=~Ñ=ëóêÉêåÉI=Ñ™ë=Éå=Öê›ÇÉí=çéëäÉãåáåÖ=ëçã=áåÇÉÜçäÇÉê=
ÑçëÑçêëóêÉI=Å~äÅáìã=ÇáÜóÇêçÖÉå=ÑçëÑ~íI=ìÇÑ‹äÇÉí=Å~äÅáìãåáíê~íI=çéä›ëí=
Å~äÅáìãåáíê~í=çÖ=ìÇÑ‹äÇÉí=~åÜóÇêáíK=
=
aÉå=Öê›ÇÉÇÉ=çéëäÉãåáåÖ=äÉÇÉë=îáÇÉêÉ=áåÇ=á=Éí=í›êêáåÖëJ=çÖ=éÉääÉíÉêáåÖë~åä‹ÖI=
Ñçê=ÑêÉãëíáääáåÖ=~Ñ=Éå=í›ê=çÖ=Öê~åìäÉêÉí=kmJÖ›ÇåáåÖK==

OKP d›ÇåáåÖëáåÇìëíêáÉåë=âê~î=

^äí=ÉÑíÉê=Üîçê=ãÉÖÉí=ÇÉê=íáäë‹ííÉë=~Ñ=ëóêÉêåÉI=çÖ=ÜîáäâÉí=ÑçêÜçäÇÉí=ÇÉê=Éê=
áãÉääÉã=ÇÉãI=Éê=ÇÉí=ãìäáÖí=~í=ÑêÉãëíáääÉ=Éå=kmJÖ›ÇåáåÖ=ãÉÇ=Ñ›äÖÉåÇÉ=
ë~ããÉåë‹íåáåÖ=~Ñ=å‹êáåÖëëíçÑÑÉêK==

PJT=B=k==
TJNM B=m=EÜîçê=QM=Ó=VM=B=Éê=î~åÇçéä›ëÉäáÖF=
MJN=B=h=
QJS=B=p=

=
bÑíÉê=Çá~äçÖ=ãÉÇ=a~åÖ›ÇåáåÖ=Éê=ÇÉí=çéäóëíI=~í=Ö›ÇåáåÖÉå=Ü~ê=O=
~åîÉåÇÉäëÉëãìäáÖÜÉÇÉê=J=ÇáêÉâíÉ=ë~äÖ=ëçã=ã~àëÖ›ÇåáåÖ=ÉääÉê=ãÉâ~åáëâ=
ë~ããÉåÄä~åÇáåÖ=ãÉÇ=~åÇêÉ=Ö›ÇåáåÖÉêK=r~åëÉíI=ÜîáäâÉå=~Ñ=ÇÉ=íç=
~åîÉåÇÉäëÉëãìäáÖÜÉÇÉê=ÇÉê=î‹äÖÉëI=ëâ~ä=Ö›ÇåáåÖÉåë=ÑçëÑçê=î‹êÉ=ãáåáãìã=TM=
B=î~åÇJ=çÖ=Åáíê~íçéä›ëÉäáÖK=gç=ãÉêÉ=~Ñ=Ö›ÇåáåÖÉåë=ÑçëÑçêI=ÇÉê=Éê=î~åÇçéä›ëÉäáÖI=
àç=Ü›àÉêÉ=ÄäáîÉê=Ü~åÇÉäëî‹êÇáÉå=~Ñ=Ö›ÇåáåÖÉåK=aÉê=~åÄÉÑ~äÉëI=~í=ÇÉå=
î~åÇçéä›ëÉäáÖÉ=ÑçëÑçê=Éê=ãáåáãìã=TM=BK==
=
j~àëÖ›ÇåáåÖ=Éê=âÉåÇÉíÉÖåÉí=îÉÇ=~í=Ü~îÉ=Éí=kmh=ÑçêÜçäÇ=é™=OMJNMJMK=
hçããìåÉâÉãáë=Ö›ÇåáåÖ=Ü~ê=å‹ëíÉå=ë~ããÉ=mh=ÑçêÜçäÇI=ãÉå=Éí=ä~îÉêÉ=
áåÇÜçäÇ=~Ñ=kK=a~åÖ›ÇåáåÖ=ëÉê=ÇÉí=áââÉ=ëçã=Éí=éêçÄäÉãI=Ç~=ÇÉê=äÉí=â~å=íáäÑ›êÉë=
ãÉêÉ=âî‹äëíçÑ=íáä=ã~àëéä~åíÉêåÉI=ÇçÖ=ëâ~ä=kJáåÇÜçäÇÉí=á=Ö›ÇåáåÖÉå=ãáåáãìã=
î‹êÉ=R=BK=
=
kmJÖ›ÇåáåÖÉå=Ü~ê=ÉÑíÉê=í›êêáåÖ=Éå=ée=î‹êÇá=é™=OIRJPIRK=kçêã~äí=Ü~ê=í›êêÉ=
Ö›ÇåáåÖÉê=Éå=ée=î‹êÇá=ãÉääÉã=QJTK=aÉê=ëÉë=áââÉ=åçÖÉå=éêçÄäÉã=á=ÇÉå=ä~îÉ=
éeI=ãÉå=Éê=ÇÉí=ãìäáÖí=~í=Ü‹îÉ=éeI=îáä=ÇÉí=î‹êÉ=Éå=âä~ê=ÑçêÄÉÇêáåÖ=~Ñ=
éêçÇìâíÉíK=pâÉê=Éå=ée=Ñçê›ÖÉäëÉ=é™=ÄÉâçëíåáåÖ=~Ñ=éêçÇìâíÉíë=î~åÇçéä›ëÉäáÖÉ=
ÑçëÑçêI=›åëâÉë=ÜÉääÉêÉ=Éå=ä~îÉêÉ=éeK==



=

OO=

=
cçê=~í=kmJÖ›ÇåáåÖÉå=â~å=ëéêÉÇÉë=ãÉÇ=Ö›ÇåáåÖëëéêÉÇÉêåÉI=ëâ~ä=Ö›ÇåáåÖÉå=
çéÑóäÇÉ=Ñ›äÖÉåÇÉ=âê~îW=

− âçêåëí›êêÉäëÉ=é™=PJR=ããI=
− âìååÉ=ÜçäÇÉ=íáä=Éí=íêóâ=é™=R=âÖI=
− âìååÉ=êìääÉI=ÜîáäâÉí=îáä=ëáÖÉ=ÇÉ=ëâ~ä=î‹êÉ=ÇÉäîáë=êìåÇÉ=ÉääÉê=ÅóäáåÇêáëâÉK==

=



=

OP=

P j~íÉêá~äÉê=çÖ=ãÉíçÇÉê=

PKN ^ëâÉê=íáä=ê™ÇáÖÜÉÇ=

aÉê=âÉåÇÉë=íáä=íç=~ëâÉíóéÉê=ëçã=â~å=~åîÉåÇÉë=á=éêçàÉâíÉí=Ó=ÖóääÉ~ëâÉ=çÖ=j_jJ
~ëâÉK=
=
dóääÉ~ëâÉå=ëí~ããÉê=Ñê~=ëîáåÉÄÉÇêáÑí=é™=qçäÇÖ™êÇÉåK=pîáåÉÖóääÉå=ëÉé~êÉêÉëI=
ÑáÄÉêÑê~âíáçåÉå=í›êêÉë=çÖ=éêÉëëÉë=íáä=éáääÉêI=ÜîçêÉÑíÉê=éáääÉêåÉ=ÑçêÖ~ëëÉë=îÉÇ=RMMJ
SMM˚`K==
=
j_jJ~ëâÉå=ëí~ããÉê=Ñê~=â~íÉÖçêá=N=â›ÇJ=çÖ=ÄÉåãÉä=Ñê~=båÖä~åÇK=h›ÇJ=çÖ=
ÄÉåãÉäÉí=ÑçêÄê‹åÇÉë=îÉÇ=ãáåáãìã=URM˚`=á=O=ëÉâìåÇÉêI=á=Éå=ÑäìáÇÄÉÇ=Üçë=
ma_=dêçìéK=f=~åä‹ÖÖÉí=ÄäáîÉê=ÑäóîÉJ=çÖ=ÄìåÇ~ëâÉ=Ää~åÇÉí=ë~ããÉå=íáä=Éå=
Ää~åÇáåÖë~ëâÉ=ÄÉëí™ÉåÇÉ=~Ñ=OMJPM=B=ÄìåÇ~ëâÉ=çÖ=TMJUM=B=ÑäóîÉ~ëâÉK==
=
f=í~ÄÉä=SI=ëÉë=Éå=çîÉêëáÖí=çîÉê=~ëâÉêåÉë=áåÇÜçäÇ=~Ñ=ë~äíÉ=çÖ=ãÉí~ääÉêI=ë~ãí=Üîçê=
ëíçêÉ=ã‹åÖÇÉê=hçããìåÉâÉãá=Ü~ê=íáä=ê™ÇáÖÜÉÇ=á=éêçàÉâíéÉêáçÇÉåK=dóääÉ~ëâÉå=
Ü~ê=ÖÉåÉêÉäí=Éí=ä~îÉêÉ=áåÇÜçäÇ=~Ñ=ë~äíÉ=çÖ=Éí=Ü›àÉêÉ=áåÇÜçäÇ=~Ñ=ãÉí~ääÉê=ÉåÇ=
j_jJ~ëâÉåK==
=
q~ÄÉä=SW=fåÇÜçäÇÉí=~Ñ=ë~äíÉ=çÖ=ãÉí~ääÉê=á=~ëâÉêåÉK=

=
= = dóääÉ~ëâÉ= j_jJ~ëâÉ=

`~äÅáìã=Ó=`~= ÖLâÖ=qp= OSM====== PRP=
cçëÑçê=Ó=m= ÖLâÖ=qp= NOM= NRM=
pìäÑ~í=Ó=plQ= ÖLâÖ=qp= OQ=== VN=
`ÜäçêáÇ=Ó=`ä= ÖLâÖ=qp= NIM= SU=
k~íêáìã=Ó=k~= ÖLâÖ=qp= VIS= PO=
h~äáìã=Ó=h= ÖLâÖ=qp= PR= NU=
j~ÖåÉëáìã=Ó=jÖ= ÖLâÖ=qp= ON= RIN=
gÉêå=Ó=cÉ= ÖLâÖ=qp= OO= RIM=
^äìãáåáìã=Ó=^ä= ÖLâÖ=qp== NIS= PIM=
wáåâ=Ó=wå= ãÖLâÖ=qp= NKQVR= QUP=
j~åÖ~å=Ó=jå= ãÖLâÖ=qp= OKPUS= NVU=
_~êáìã=Ó=_~= ãÖLâÖ=qp= PMN= NRR=
hçÄÄÉê=Ó=`ì= ãÖLâÖ=qp= VMO= RQ=
hêçã=Ó=`ê= ãÖLâÖ=qp= ST= OR=
káââÉä=Ó=ká= ãÖLâÖ=qp= SR= UIV=
_äó=Ó=mÄ= ãÖLâÖ=qp= OIM= RU=
`~Çãáìã=Ó=`Ç= ãÖLâÖ=qp= MIN= MIP=
hîáâë›äî=Ó=eÖ= ãÖLâÖ=qp= MIN= NIM=
^ëâÉ=íáä=ê™ÇáÖÜÉÇ= âÖ=qp= QM= QMM=

=
a~=ÇÉê=âìå=Éê=QM=âÖ=ÖóääÉ~ëâÉ=íáä=ê™ÇáÖÜÉÇI=çÖ=ÇÉí=áââÉ=Ü~ê=î‹êÉí=ãìäáÖí=~í=
ëâ~ÑÑÉ=ãÉêÉI=Éê=ÇÉê=âìå=ä~îÉí=éáäçíÑçêë›Ö=ãÉÇ=j_jJ~ëâÉK=råÇÉê=~äí=~åÇÉí=
~êÄÉàÇÉ=Éê=ÄÉÖÖÉ=~ëâÉê=~åîÉåÇíK==



=

OQ=

PKO ^å~äóëÉãÉíçÇÉê=

PKOKNPKOKNPKOKNPKOKN p~äíÉp~äíÉp~äíÉp~äíÉ====çÖ=ãÉí~ääÉêçÖ=ãÉí~ääÉêçÖ=ãÉí~ääÉêçÖ=ãÉí~ääÉê====

cçê=ÄÉëíÉããÉäëÉ=~Ñ=ÇÉí=íçí~äÉ=áåÇÜçäÇ=~Ñ=ë~äíJ=çÖ=ãÉí~äáçåÉê=á=~ëâÉê=çÖ=
Ö›ÇåáåÖÉêI=~åîÉåÇÉë=~äíáÇ=Éå=apORV=çéäìâåáåÖK=
=
eÉêÉÑíÉê=ã™äÉë=ÉåíÉå=é™=áçåâêçã~íçÖê~Ñ=f`=ÉÑíÉê=apLbk=fpl=NMPMQJNJO=ÉääÉê=
áåÇìÅíáîÉäó=ÅçìéäÉ=éä~ëã~=ã~ëë=ëéÉÅíêçãÉíêó=f`mJjp=ÉÑíÉê=apLbk=fpl=
NTOVQJNJOK=====
=
f`=~åîÉåÇÉë=íáä=ã™äáåÖ=~Ñ=ÅÜäçêáÇ=çÖ=ëìäÑ~íI=Üîçê=f`mJjp=~åîÉåÇÉë=íáä=ÇÉ=
êÉëíÉêÉåÇÉ=ë~äíJ=çÖ=ãÉí~äáçåÉêI=ÑçêìÇÉå=åáíê~í=EëÉ=~Ñëåáí=PKOKQFK==
=
PKOKOPKOKOPKOKOPKOKO s~åÇçéä›ëÉäáÖs~åÇçéä›ëÉäáÖs~åÇçéä›ëÉäáÖs~åÇçéä›ëÉäáÖÜÉÇÜÉÇÜÉÇÜÉÇ====

cçê=ÄÉëíÉããÉäëÉ=~Ñ=ÇÉí=î~åÇçéä›ëÉäáÖÉ=áåÇÜçäÇ=~Ñ=ë~äíáçåÉê=á=Ö›ÇåáåÖÉêåÉI=
ä~îÉë=Éå=MIN=B=î~åÇáÖ=çéä›ëåáåÖ=ÉÑíÉê=ãÉíçÇÉ=PKNKS=á=br=ÑçêçêÇåáåÖÉå=çã=
Ö›ÇåáåÖÉêNQK==
=
léä›ëåáåÖÉå=~å~äóëÉêÉë=é™=f`=ÉääÉê=f`mJjp=~äí=ÉÑíÉê=ÜîáäâÉ=áçåÉê=ÇÉê=
~å~äóëÉêÉë=Ñçê=EëÉ=~Ñëåáí=PKOKNFK==
=
PKOKPPKOKPPKOKPPKOKP `áíê~íçéä›ëÉäáÖ`áíê~íçéä›ëÉäáÖ`áíê~íçéä›ëÉäáÖ`áíê~íçéä›ëÉäáÖÜÉÇÜÉÇÜÉÇÜÉÇ====

cçê=ÄÉëíÉããÉäëÉ=~Ñ=ÇÉí=Åáíê~íçéä›ëÉäáÖÉ=áåÇÜçäÇ=~Ñ=ë~äíáçåÉê=á=Ö›ÇåáåÖÉêåÉI=
~åîÉåÇÉë=~äíáÇ=Éå=~ããçåáìãÅáíê~íçéä›ëåáåÖ=ÉÑíÉê=ãÉíçÇÉ=PKNKQ=á=br=
ÑçêçêÇåáåÖÉå=çã=Ö›ÇåáåÖÉêNMK=léä›ëåáåÖÉå=~å~äóëÉêÉë=é™=f`=ÉääÉê=f`mJjp=~äí=
ÉÑíÉê=ÜîáäâÉí=áçåÉê=ÇÉê=~å~äóëÉêÉë=Ñçê=EëÉ=~Ñëåáí=PKOKNFK==
=
PKOKQPKOKQPKOKQPKOKQ qçí~äâî‹äëíçÑ=çÖ=~ÑÇ~ãéÉí=âî‹äëíçÑqçí~äâî‹äëíçÑ=çÖ=~ÑÇ~ãéÉí=âî‹äëíçÑqçí~äâî‹äëíçÑ=çÖ=~ÑÇ~ãéÉí=âî‹äëíçÑqçí~äâî‹äëíçÑ=çÖ=~ÑÇ~ãéÉí=âî‹äëíçÑ====

f`mJjp=Éê=ë~í=çé=íáä=~í=â›êÉ=ãÉÇ=ë~äéÉíÉêëóêÉ=ëçã=çéäìâåáåÖëëóêÉI=çÖ=â~å=
ÇÉêÑçê=áââÉ=~åîÉåÇÉë=íáä=ÄÉëíÉããÉäëÉ=~Ñ=íçí~äâî‹äëíçÑK=f=ëíÉÇÉí=~åîÉåÇÉë=
î~åÇ~å~äóëÉ=Ñçê=âî‹äëíçÑ=ÉÑíÉê=apLbk=fplNNVMRJNI=ëçã=Éê=Éå=hàÉäÇ~ÜäJ
~å~äóëÉK==
=
sÉÇ=~í=ã™äÉ=íçí~ä=âî‹äëíçÑ=á=Éå=MIN=B=î~åÇáÖ=çéä›ëåáåÖ=~Ñ=Ö›ÇåáåÖÉåI=Éê=
Ö›ÇåáåÖÉåë=íçí~äÉ=áåÇÜçäÇ=~Ñ=âî‹äëíçÑ=ÄÉêÉÖåÉíK=_ÉêÉÖåáåÖÉå=ä~îÉë=é™=
Ä~ÖÖêìåÇ=~Ñ=ÇÉå=~åí~ÖÉäëÉI=~í=~äí=Ö›ÇåáåÖÉåë=âî‹äëíçÑ=Éê=î~åÇçéä›ëÉäáÖK====
=
cçê=ÄÉëíÉããÉäëÉ=~Ñ=Üîçê=ãÉÖÉí=âî‹äëíçÑ=ÇÉê=Éê=ÑçêÇ~ãéÉí=ìåÇÉê=ÑêÉãëíáääáåÖ=
çÖ=í›êêáåÖ=~Ñ=Ö›ÇåáåÖÉêåÉI=Éê=ÇÉê=Ñ›êëí=ä~îÉí=Éå=íÉçêÉíáëâ=ÄÉêÉÖåÉí=~Ñ=Üîçê=
ãÉÖÉí=âî‹äëíçÑ=ÇÉê=Éê=íáäë~í=ÇÉå=ÉåâÉäíÉ=Ö›ÇåáåÖK=aÉííÉ=í~ä=Éê=ÉÑíÉêÑ›äÖÉåÇÉ=
ë~ããÉåäáÖåÉí=ãÉÇ=ÇÉí=ã™äíÉ=íçí~äâî‹äëíçÑ=á=Ö›ÇåáåÖÉåK=aáÑÑÉêÉåÅÉå=é™=ÇÉí=
íÉçêÉíáëâ=ÄÉêÉÖåÉÇÉ=âî‹äëíçÑáåÇÜçäÇ=çÖ=ÇÉí=ã™äíÉ=âî‹äëíçÑáåÇÜçäÇ=Éê=äáÖ=ãÉÇ=
ÇÉå=ÑçêÇ~ãéÉÇÉ=âî‹äëíçÑã‹åÖÇÉK===
=
PKOKRPKOKRPKOKRPKOKR éééée=á=Ö›ÇåáåÖe=á=Ö›ÇåáåÖe=á=Ö›ÇåáåÖe=á=Ö›ÇåáåÖ====

ée=ã™äÉë=á=Éå=çéä›ëåáåÖ=ÄÉëí™ÉåÇÉ=~Ñ=N=ÇÉä=Ö›ÇåáåÖ=çÖ=V=ÇÉäÉ=ÇÉãáåÉê~äáëÉêÉí=
î~åÇK=
=

===================================================
NQ=bìêçé~é~êä~ãÉåíÉíë=çÖ=ê™ÇÉíë=ÑçêçêÇåáåÖ=EbcF=åêK=OMMPLOMMP=~Ñ=NPK=çâíçÄÉê=OMMP=çã=
Ö›ÇåáåÖÉê=



=

OR=

Q mêçÅÉëçéíáãÉêáåÖ=

fåÇÉå=éêçàÉâíëí~êíI=î~ê=ÇÉê=ÑçêëâÉääáÖÉ=éêçÅÉëé~ê~ãÉíêÉ=ÇÉê=ëâìääÉ=ìåÇÉêë›ÖÉë=
å‹êãÉêÉI=Ñ›ê=ÇÉí=î~ê=ãìäáÖí=~í=ä~îÉ=éáäçíÑçêë›Ö=ãÉÇ=í›êêáåÖ=çÖ=éÉääÉíÉêáåÖ=~Ñ=
ÇÉå=î™ÇÉ=kmJÖ›ÇåáåÖK=
=
kÉÇÇÉäáåÖ=~Ñ=~ëâÉW=kçÖäÉ=~ëâÉíóéÉê=áåÇÉÜçäÇÉê=ÄÉåëíìãéÉê=ÉääÉê=ÑçëÑ~íëíÉå=é™=
ÜÉäí=çé=íáä=SJT=ããK=aÉê=ëâ~ä=ìåÇÉêë›ÖÉëI=ÜîçêîáÇí=ÇÉí=Éê=Éå=ÑçêÇÉä=~í=åÉÇÇÉäÉ=
~ëâÉêåÉ=áåÇÉå=ëóêÉíáäë‹íåáåÖK==
=
s~åÇáåÇÜçäÇW=aÉê=Éê=Éå=ãáåáãìãJ=çÖ=ã~âëáãìãÖê‹åëÉ=ÑçêI=Üîçê=ãÉÖÉí=î~åÇ=
ÇÉê=â~å=ë‹ííÉë=íáä=éêçÅÉëëÉåK=aÉí=ëâ~ä=ìåÇÉêë›ÖÉëI=ÜîáäâÉå=î~åÇã‹åÖÇÉ=ÇÉê=Éê=
ãÉëí=ÜÉåëáÖíëã‹ëëáÖ=á=ÑçêÜçäÇ=íáä=í›êêáåÖ=çÖ=éÉääÉíÉêáåÖK==
=
_ä~åÇáåÖÉåë=éeW=aÉê=ëâ~ä=ìåÇÉêë›ÖÉëI=ÜîçêîáÇí=ÇÉí=Éê=ãìäáÖí=~í=›ÖÉ=
Ö›ÇåáåÖÉåë=éeI=áåÇÉå=ÇÉå=ëâ~ä=í›êêÉë=çÖ=éÉääÉíÉêÉëI=ìÇÉå=~í=ÇÉí=é™îáêâÉê=
Ö›ÇåáåÖÉåë=áåÇÜçäÇ=~Ñ=î~åÇçéä›ëÉäáÖ=ÑçëÑçêK==
=
oÉ~âíáçåëíáÇW=k™ê=~ëâÉå=Ää~åÇÉë=ãÉÇ=ëóêÉêåÉ=ëâÉê=ÇÉê=ÑçêëâÉääáÖÉ=âÉãáëâÉ=
êÉ~âíáçåÉêK=kçÖäÉ=~Ñ=ÇÉ=âÉãáëâÉ=êÉ~âíáçåÉê=Ü~ê=êÉ~âíáçåëíáÇÉê=é™=Ñ™=ãáåìííÉêI=
ÜîçêáãçÇ=~åÇêÉ=í~ÖÉê=ÑäÉêÉ=íáãÉêK=gç=ä‹åÖÉêÉ=êÉ~âíáçåëíáÇ=Ää~åÇáåÖÉå=Ñ™êI=àç=
ãÉêÉ=‹åÇêÉë=Ö›ÇåáåÖÉåë=âçåëáëíÉåë=Ñê~=ÇÉäîáë=ÑäóÇÉåÇÉ=íáä=Ñ~ëí=E~äí=ÉÑíÉê=
î~åÇáåÇÜçäÇFK=aÉí=Éê=îáÖíáÖí=~í=ìåÇÉêë›ÖÉ=ÜîáäâÉ=êÉ~âíáçåëíáÇÉêI=ÇÉê=Éê=
å›ÇîÉåÇáÖI=ë~ãí=íáäé~ëëÉ=î~åÇã‹åÖÇÉåI=ë™=Ö›ÇåáåÖÉå=áââÉ=ëíáîåÉêK==
=
q›êêÉíÉãéÉê~íìêW=q›êêÉíÉãéÉê~íìêÉå=ëâ~ä=ìåÇÉêë›ÖÉëI=Ç~=íáÇäáÖÉêÉ=Ñçêë›Ö=Ü~ê=
îáëíI=~í=í›êêÉíÉãéÉê~íìêÉå=Ü~ê=ëíçê=ÄÉíóÇåáåÖ=Ñçê=ÑçëÑçêÉåë=î~åÇçéä›ëÉäáÖÜÉÇ=
ÉÑíÉê=í›êêáåÖK=aÉííÉ=â~å=Ü‹åÖÉ=ë~ããÉå=ãÉÇI=~í=åçÖäÉ=~Ñ=ÑçëÑçêÑçêÄáåÇÉäëÉêåÉ=
ÇÉâçãéçåÉêÉ=îÉÇ=íÉãéÉê~íìêÉê=çãâêáåÖ=NMM˚`K=
=
káíê›ëÉ=Ö~ëëÉêW=råÇÉê=ë~ããÉåÄä~åÇáåÖ=ëÉë=åáíê›ëÉ=Ö~ëëÉêI=çÖ=ÇÉê=ëâÉê=äáÖÉäÉÇÉë=
Éå=ÑçêÇ~ãéåáåÖ=~Ñ=åáíê›ëÉ=Ö~ëëÉê=ìåÇÉê=í›êêáåÖÉåK=aÉí=ëâ~ä=ìåÇÉêë›ÖÉëI=çã=
ÑçêÇ~ãéåáåÖÉå=~Ñ=ÇÉ=åáíê›ëÉ=Ö~ëëÉê=â~å=ãáåÇëâÉë=ÉääÉê=ÜÉäí=ìåÇÖ™ëK=

QKN kÉÇÇÉäáåÖ=~Ñ=~ëâÉ=

aÉê=Éê=ä~îÉí=O=Éåë=ëÉêáÉ=ãÉÇ=NO=ÑçêëâÉääáÖÉ=Ö›ÇåáåÖëÄä~åÇáåÖÉêK=båÉëíÉ=ÑçêëâÉä=
ÉêI=~í=ÇÉê=íáä=ÇÉå=ÉåÉ=ëÉêáÉ=~åîÉåÇÉë=~äãáåÇÉäáÖ=j_jJ~ëâÉ=Ó=ëçã=áåÇÉÜçäÇÉê=
ëã™=ÄÉåëíìãéÉêI=ãÉåë=ÇÉê=á=ÇÉå=~åÇÉå=ëÉêáÉ=~åîÉåÇÉë=Éå=j_jJ~ëâÉI=ëçã=Éê=
åÉÇÇÉäí=íáä=ìåÇÉê=MIR=ããK==
=
aÉ=î™ÇÉ=Ö›ÇåáåÖÉê=í›êêÉëI=ÜîçêÉÑíÉê=ÇÉê=ÄÉëíÉããÉë=î~åÇçéä›ëÉäáÖ=ÑçëÑçê=á=
Ö›ÇåáåÖÉêåÉK==
=
=
=
=
=
=
=
=



=

OS=

q~ÄÉä=TW=fåÇÜçäÇÉí=~Ñ=î~åÇçéä›ëÉäáÖ=ÑçëÑçê=á=Ö›ÇåáåÖÉêI=Üîçê==
ÇÉê=Éê=~åîÉåÇí=ÜÉåÜçäÇëîáë=ìÑçêã~äÉí=çÖ=Ñçêã~äÉí=j_jJ~ëâÉK=

= rÑçêã~äÉí=j_jJ~ëâÉ==
xB=î~åÇçéä›ëÉäáÖ=mz=

cçêã~äÉí=j_jJ~ëâÉ==
xB=î~åÇçéä›ëÉäáÖ=mz=

N= QUIN= TSIO=
O= SOIP= TMIQ=
P= RVIS= TMIT=
Q= RQIS= SVIO=
R= RPIT= SSIO=
S= SVIV= TQIM=
T= RQIU= RVIT=
U= RNIP= STIO=
V= SPIR= TNIN=
NM= RMIQ= RMIO=
NN= RNIS= SSIS=
NO= SQIU= SSIV=

=
aÉå=î~åÇçéä›ëÉäáÖÉ=ÑçëÑçê=Éê=ÖÉåÉêÉäí=NM=B=Ü›àÉêÉ=á=ÇÉ=Ö›ÇåáåÖÉêI=Üîçê=ÇÉê=Éê=
~åîÉåÇí=Éå=åÉÇÇÉäí=j_jJ~ëâÉI= ÉåÇ= á=ÇÉ=Ö›ÇåáåÖÉêI=Üîçê=ÇÉê=Éê=~åîÉåÇí=Éå=
ìÑçêã~äÉí= j_jJ~ëâÉK= aÉí= îáä= î‹êÉ= Éå= âä~ê= ÑçêÇÉä= ~í= åÉÇÇÉäÉ= j_jJ~ëâÉå=
áåÇÉå=ëóêÉíáäë‹íåáåÖK==
=
bí= äáÖåÉåÇÉ=Ñçêë›Ö=Éê= ä~îÉí=é™=ÖóääÉ~ëâÉåI=ÇÉê=áåÇÉÜçäÇÉê=ëã™=ÑçëÑ~íëíÉåK=sÉÇ=
ÇÉååÉ= ~ëâÉ= ëÉë= ÇÉê= áââÉ= ë~ããÉ= ÉÑÑÉâí= îÉÇ= åÉÇÇÉäáåÖÉå= ~Ñ= ~ëâÉå= áåÇÉå=
ëóêÉíáäë‹íåáåÖK===

QKO s~åÇáåÇÜçäÇ=

eîáë=ÇÉê=íáäë‹ííÉë=Ñçê=äáÇí=î~åÇ=íáä=éêçÅÉëëÉåI=ëíáîåÉê=ÇÉå=î™ÇÉ=Ö›ÇåáåÖI=áåÇÉå=
ÇÉå=Éê=Ñ‹êÇáÖêÉ~ÖÉêÉíK=qáäë‹ííÉë=ÇÉê=Ñçê=ãÉÖÉí=î~åÇI=â~å=Ö›ÇåáåÖÉå=
ÉÑíÉêÑ›äÖÉåÇÉ=áââÉ=í›êêÉëI=ÑçêÇá=åçÖÉí=~Ñ=î~åÇÉí=ÄáåÇÉë=ëçã=âêóëí~äî~åÇK==
=
aÉê=Éê=ä~îÉí=çéíáãÉêáåÖëÑçêë›Ö=Ñçê=~í=Ñ~ëíë‹ííÉ=Öê‹åëÉêåÉ=Ñçê=î~åÇáåÇÜçäÇÉíK=
aÉí=îáëíÉ=ëáÖ=ÜìêíáÖíI=~í=ÇÉê=áââÉ=Éê=åçÖÉå=Ñ~ëí=Öê‹åëÉ=ÑçêI=Üîçê=ãÉÖÉí=î~åÇ=ÇÉê=
ã™=íáäë‹ííÉëK=aÉííÉ=ÑçêÇá=Öê‹åëÉå=î~êáÉêÉêI=~äí=ÉÑíÉê=Üîçê=ãÉÖÉí=ëóêÉ=ÇÉê=
íáäë‹ííÉëI=ë~ãí=çã=î~åÇÉí=íáäë‹ííÉë=Ñ›ê=ëóêÉêåÉI=ë~ããÉå=ãÉÇ=ëóêÉêåÉ=ÉääÉê=ÉÑíÉê=
ëóêÉêåÉK=
=
dÉåÉêÉäí=ëÉëI=~í=ëÉé~ê~í=íáäë‹íåáåÖ=~Ñ=î~åÇÉí=Ñ›ê=ÉääÉê=ÉÑíÉê=ëóêÉêåÉ=ÄÉîáêâÉêI=~í=
î~åÇÉí=ÄáåÇÉë=ëçã=âêóëí~äî~åÇK=eîçêáãçÇ=î~åÇíáäë‹íåáåÖ=ë~ããÉå=ãÉÇ=
ëóêÉêåÉ=ÄÉîáêâÉêI=~í=î~åÇÉí=áââÉ=ÄáåÇÉë=ëçã=âêóëí~äî~åÇK==

QKP _ä~åÇáåÖÉåë=ée=

bÑíÉê=íáäë‹íåáåÖ=~Ñ=ëóêÉêåÉ=Éê=Éå=ÇÉä=~Ñ=ÇÉå=î™ÇÉ=Ö›ÇåáåÖëÑçëÑçê=é™=çéä›ëí=
ÑçêãK=sÉÇ=~í=›ÖÉ=ée=îáä=ÇÉååÉ=ÑçëÑçê=ìÇÑ‹äÇÉI=ÑçêãÉåíäáÖí=ãÉÇ=Å~äÅáìã=çÖ=
ÇÉêîÉÇ=Ç~ååÉ=Éå=ìçéä›ëÉäáÖ=Å~äÅáìãÑçëÑ~íÑçêÄáåÇÉäëÉI=êÉ~âíáçå=OK==
=

= ============EOF=
=
e™ÄÉí=ÉêI=~í=Å~äÅáìãåáíê~í=ÑçêÄäáîÉê=ìçéä›ëí=îÉÇ=Éå=Ä~ëÉíáäë‹íåáåÖI=çÖ=~í=
ÑçëÑçêëóêÉå=ÇÉêÑçê=êÉ~ÖÉêÉê=ãÉÇ=Ä~ëÉ=çÖ=Ç~ååÉê=Éå=î~åÇçéä›ëÉäáÖ=
ÑçëÑçêÑçêÄáåÇÉäëÉI=êÉ~âíáçå=PK==
=

============================EPF=
=



=

OT=

aÉê=Éê=Ñçêë›Öí=~í=›ÖÉ=ée=ãÉÇ=Ä™ÇÉ=â~äáìãÜóÇêçñáÇ=çÖ=~ããçåá~âî~åÇI=ãÉå=
áåÖÉå=~Ñ=êÉ~âíáçåÉêåÉ=îÉÇ=~åîÉåÇÉäëÉ=~Ñ=ÇÉ=íç=Ä~ëÉê=Ñçêä›Ä=ëçã=Ü™ÄÉíK=f=í~ÄÉä=
UI=ëÉë=êÉëìäí~íÉêåÉ=Ñê~=Ñçêë›ÖÉí=ãÉÇ=â~äáìãÜóÇêçñáÇK==
=
q~ÄÉä=UW=d›ÇåáåÖÉêåÉë=ée=çÖ=î~åÇçéä›ëÉäáÖÉ=ÑçëÑçêI=ÉÑíÉê=íáäë‹íåáåÖ==
~Ñ=î~êáÉêÉåÇÉ=ã‹åÖÇÉê=â~äáìãÜóÇêçñáÇK=

qáäë~í=RM=B=hle=
xÖLÖ=~ëâÉz=

ée=á=Ö›ÇåáåÖ= s~åÇçéä›ëÉäáÖ=m=
xBz=

M= OIQ= UNIV=
MIO= d›ÇåáåÖÉå=â~å=áââÉ=í›êêÉë=
MIQ= d›ÇåáåÖÉå=â~å=áââÉ=í›êêÉë=
MIS= PIR= OUIQ=
MIU= QIM= ONIP=
NIM= RIN= NPIV=
NIO= SIQ= QIP=

=
aÉí=ÑêÉãÖ™ê=íóÇÉäáÖí=~Ñ=í~ÄÉä=UI=~í=ÇÉí=áââÉ=Éê=ãìäáÖí=~í=›ÖÉ=éeI=ìÇÉå=~í=ÇÉí=
é™îáêâÉê=ÇÉå=î~åÇçéä›ëÉäáÖÉ=ÑçëÑçêK=aÉê=ëÉë=ë~ããÉ=êÉëìäí~í=îÉÇ=~åîÉåÇÉäëÉ=~Ñ=
~ããçåá~âî~åÇI=çÖ=ÇÉê=ÑçêîÉåíÉë=ë~ããÉ=ÄáääÉÇÉ=îÉÇ=~åîÉåÇÉäëÉ=~Ñ=~åÇêÉ=
Ä~ëÉêK===

QKQ oÉ~âíáçåëíáÇ=

oÉ~âíáçåëíáÇÉåI=Ñçê=çéä›ëåáåÖ=~Ñ=~ëâÉåë=ÑçëÑçêI=ÉÑíÉê=íáäë‹íåáåÖ=~Ñ=ÜÉåÜçäÇëîáë=
ë~äéÉíÉêëóêÉ=çÖ=ëîçîäëóêÉ=Éê=ìåÇÉêë›Öí=á=ä~Äçê~íçêáÉëâ~ä~K=oÉ~âíáçåëíáÇÉå=Éê=
ìåÇÉêë›Öí=îÉÇ=~í=ÑáäíêÉêÉ=ÇÉå=î™ÇÉ=Ö›ÇåáåÖ=ÉÑíÉê=Éå=ÄÉëíÉãí=êÉ~âíáçåëíáÇI=Ñçê=
ÇÉêÉÑíÉê=~í=ÄÉëíÉããÉ=çéä›ëí=ÑçëÑçê=á=Ñáäíê~íÉíK==
=
c›êëí=Éê=êÉ~âíáçåëíáÇÉå=Ñçê=íáäë‹íåáåÖ=~Ñ=ë~äéÉíÉêëóêÉ=ìåÇÉêë›ÖíI=çÖ=ëçã=ÇÉí=
ÑêÉãÖ™ê=~Ñ=Öê~Ñ=NI=êÉ~ÖÉêÉê=ë~äéÉíÉêëóêÉ=ÜìêíáÖ=ãÉÇ=~ëâÉåë=`~PEmlQFOK=aÉå=
Ñ›êëíÉ=ã™äáåÖ=Éê=ÇÉå=ãÉÇ=Ü›àÉëí=ÑçëÑçêáåÇÜçäÇI=ÑçêÇá=ÇÉê=çîÉê=íáÇ=ëâÉê=Éå=
ÉÑíÉêìÇÑ‹äÇåáåÖ=~Ñ=àÉêåÑçëÑ~í=çÖ=~äìãáåáìãÑçëÑ~íK====
=
dê~Ñ=NW=léä›ëí=ÑçëÑçê=á=Ñáäíê~íI=ÉÑíÉê=íáäë‹íåáåÖ=~Ñ=ë~äéÉíÉêëóêÉ=íáä=~ëâÉå=

=
=
bÑíÉêÑ›äÖÉåÇÉ= Éê= êÉ~âíáçåëíáÇÉå= Ñçê= íáäë‹íåáåÖ= ~Ñ= ë~äéÉíÉêëóêÉ= ìåÇÉêë›ÖíK= a~=
ã‹åÖÇÉå=~Ñ=çéä›ëí=ÑçëÑçê=Ñ~äÇÉêI=àç= ä‹åÖÉêÉ=êÉ~âíáçåëíáÇ=ë~äéÉíÉêëóêÉå=Ü~êI=Éê=
ÇÉê=ä~îÉí=íç=Éåë=Ñçêë›Ö=ãÉÇ=íç=ÑçêëâÉääáÖÉ=êÉ~âíáçåëíáÇÉê=Ñçê=ë~äéÉíÉêëóêÉåK=
=



=

OU=

pçã= ÇÉí= ÑêÉãÖ™ê= ~Ñ= Öê~Ñ= OI= Éê= ÇÉê= áåÖÉå= ÑçêëâÉä= é™= ÜîçêîáÇí= ë~äéÉíÉêëóêÉåë=
êÉ~âíáçåëíáÇ=Éê=é™=R=ãáåìííÉê=ÉääÉê=O=íáãÉêI=ã‹åÖÇÉå=~Ñ=çéä›ëí=ÑçëÑçê=ÉåÇÉê=é™=
ë~ããÉ= åáîÉ~ì= ÉÑíÉê= ÉåÇí= ëîçîäëóêÉêÉ~âíáçåK= açÖ= ‹åÇêÉë= ëîçîäëóêÉåë=
êÉ~âíáçåëíáÇI=Üîáë=ë~äéÉíÉêëóêÉåë=êÉ~âíáçåëíáÇ=‹åÇêÉëK====
=
dê~Ñ=OW=léä›ëí=ÑçëÑ~í= á= Ñáäíê~íI= ÉÑíÉê=íáäë‹íåáåÖ=~Ñ=ëîçîäëóêÉ=íáä=Éå=ëäìêêó=~Ñ=~ëâÉ=çÖ=
ë~äéÉíÉêëóêÉI=ëçã=Ü~ê=êÉ~ÖÉêÉí=á=ÜÉåÜçäÇëîáë=R=ãáåìííÉê=çÖ=O=íáãÉêK==

=
=
rÇ=Ñê~=Öê~Ñ=N=çÖ=OI=Éê=ÇÉê=~êÄÉàÇÉí=ãÉÇ=R=ãáåìííÉêë=êÉ~âíáçåëíáÇ=ÉÑíÉê=
íáäë‹íåáåÖ=~Ñ=ë~äéÉíÉêëóêÉ=çÖ=NR=ãáåìííÉêë=êÉ~âíáçåëíáÇ=ÉÑíÉê=íáäë‹íåáåÖ=~Ñ=
ëîçîäëóêÉK=

QKR q›êêÉíÉãéÉê~íìê=

q›êêÉíÉãéÉê~íìêÉå=Ü~ê=îáëí=ëáÖ=óÇÉêëí=îáÖíáÖK=eîáë=ÇÉ=î™ÇÉ=Ö›ÇåáåÖÉê=í›êêÉë=
îÉÇ=íÉãéÉê~íìêÉê=çîÉê=VM˚`I=Ñ~äÇÉê=ã‹åÖÇÉå=~Ñ=î~åÇçéä›ëÉäáÖ=ÑçëÑçê=á=ÇÉ=
í›êêÉÇÉ=Ö›ÇåáåÖK==
=
q~ÄÉä=VW=í›êêÉíÉãéÉê~íìêÉåë=áåÇÑäóÇÉäëÉ=é™=ÇÉå==
î~åÇçéä›ëÉäáÖÉ=ÑçëÑçê=

q›êêÉíÉãéÉê~íìê=
xŞ`z====

q›êêÉíáÇ=
xqáãÉêz====

s~åÇçéä›ëÉäáÖ=m=
xBz====

NMR==== Q= RN=
VM==== R= UO=
TM==== OR= UP=
RM==== RR= UR=

=
aÉê=Éê=ÉÑíÉêÑ›äÖÉåÇÉ=ä~îÉí=Éí=Ñçêë›ÖI=Üîçê=í›êêÉíÉãéÉê~íìêÉêåÉ=ãÉääÉã=VM=çÖ=
NMR˚`=Éê=ìåÇÉêë›ÖíI=é™=Éå=~åÇÉå=Ää~åÇáåÖ=ãÉÇ=ä~îÉêÉ=áåÇÜçäÇ=~Ñ=
î~åÇçéä›ëÉäáÖ=ÑçëÑçêK=aÉííÉ=á=Ü™Ä=çã=~í=íÉãéÉê~íìêÉê=é™=VR=ÉääÉê=NMM˚`=â~å=
~åîÉåÇÉëI=ìÇÉå=~í=ÇÉí=é™îáêâÉê=ÇÉå=î~åÇçéä›ëÉäáÖÉ=ÑçëÑçêK==
=
q~ÄÉä=NMW=í›êêÉíÉãéÉê~íìêÉåë=áåÇÑäóÇÉäëÉ=é™==
ÇÉå=î~åÇçéä›ëÉäáÖÉ=ÑçëÑçê=

q›êêÉíÉãéÉê~íìê=
xŞ`z====

s~åÇçéä›ëÉäáÖ=m=
xBz====

NMR==== OV=
NMM==== PR=
VR==== QV=
VM==== RT=

=



=

OV=

aÉí=ÑêÉãÖ™ê=~Ñ=í~ÄÉä=NMI=~í=ÇÉí=áââÉ=Éê=ãìäáÖí=~í=~åîÉåÇÉ=í›êêÉíÉãéÉê~íìêÉê=
çîÉê=VM˚`I=ìÇÉå=~í=ÇÉå=î~åÇçéä›ëÉäáÖÉ=ÑçëÑçê=Ñ~äÇÉêK==
=
f=ÇÉå=î™ÇÉ=Ö›ÇåáåÖ=ÑáåÇÉë=ÑçëÑçê=éêáã‹êí=é™=íç=âÉãáëâÉ=ÑçêãÉêI=ëçã=ÄÉÖÖÉ=Éê=
î~åÇçéä›ëÉäáÖÉ=Ó=ÑçëÑçêëóêÉ=e

P
ml

Q
=çÖ=Å~äÅáìã=ÇáÜóÇêçÖÉå=ÑçëÑ~í=`~Ee

O
ml

Q
F
O
K=

sÉÇ=í›êêáåÖ=ìåÇÉê=Ü›àÉ=íÉãéÉê~íìêÉêI=ëâÉê=Éå=âÉãáëâ=êÉ~âíáçå=ëçã=ÄÉîáêâÉê=~í=
åçÖäÉ=~Ñ=ÑçëÑçêÑçêÄáåÇÉäëÉêåÉ=‹åÇêÉë=íáä=Å~äÅáìãÑçëÑ~í=`~
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=
bå=~Ñ=ÖêìåÇÉåÉ=íáä=~í=ÇÉå=âÉãáëâÉ=êÉ~âíáçå=ÑáåÇÉê=ëíÉÇI=â~å=ëâóäÇÉë=~í=Å~äÅáìã=
ÇáÜóÇêçÖÉå=ÑçëÑ~í=ÇÉâçãéçåÉêÉê=îÉÇ=úNMM˚`I=ãÉå=ÇÉí=â~å=çÖë™=ëâóäÇÉëI=~í=
ÇÉê=ëâÉê=Éå=ëíçê=ÑçêÇ~ãéåáåÖ=~Ñ=ë~äéÉíÉêëóêÉK=k™ê=ë~äéÉíÉêëóêÉ=ÑçêÇ~ãéÉêI=
Ç~ååÉë=ÇÉê=ÑêáÉ=Å~äÅáìãáçåÉêI=ëçã=êÉ~ÖÉêÉê=ãÉÇ=ÑçëÑçêëóêÉå=çÖ=Ç~ååÉê=
Å~äÅáìãÜóÇêçÖÉåÑçëÑ~í=EêÉ~âíáçå=QF=ÉääÉê=Å~äÅáìãÑçëÑ~í=EêÉ~âíáçå=RFK=
=
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QKS káíê›ëÉ=Ö~ëëÉê=

aÉê=Éê=ãìäáÖÜÉÇ=Ñçê=~ÑÇ~ãéåáåÖ=~Ñ=åáíê›ëÉ=Ö~ëëÉê=íç=ëíÉÇÉê=á=éêçÅÉëëÉå=J=
ìåÇÉê=íáäë‹íåáåÖ=~Ñ=ëóêÉêåÉ=çÖ=ìåÇÉê=í›êêáåÖK==
=
^ÑÇ~ãéåáåÖ=~Ñ=åáíê›ëÉ=Ö~ëëÉê=ìåÇÉê=íáäë‹íåáåÖ=~Ñ=ëóêÉ=ëÉë=âìåI=å™ê=ÇÉê=
~åîÉåÇÉë=âçåÅÉåíêÉêÉÇÉ=ÉääÉê=äÉí=ÑçêíóåÇÉÇÉ=ëóêÉêK=lîÉêê~ëâÉåÇÉ=åçâ=Ü~ê=
ÇÉååÉ=~ÑÇ~ãéåáåÖ=áââÉ=åçÖÉå=áåÇÑäóÇÉäëÉ=é™=ÇÉå=ë~ãäÉÇÉ=~ÑÇ~ãéåáåÖK=aÉííÉ=
ëâóäÇÉëI=~í=ÇÉí=âî‹äëíçÑ=ÇÉê=áââÉ=~ÑÇ~ãéÉê=ëçã=åáíê›ëÉ=Ö~ëëÉê=ìåÇÉê=íáäë‹íåáåÖ=
~Ñ=ëóêÉI=~ÑÇ~ãéÉê=ìåÇÉê=í›êêáåÖÉåK=p™=îÉÇ=~åîÉåÇÉäëÉ=~Ñ=âçåÅÉåíêÉêÉÇÉ=ëóêÉêI=
~ÑÇ~ãéÉê=ÇÉê=ëíçêÉ=ã‹åÖÇÉê=åáíê›ëÉ=Ö~ëëÉê=ìåÇÉê=ëóêÉíáäë‹íåáåÖÉåI=ãÉå=áââÉ=
ãÉÖÉí=ìåÇÉê=í›êêáåÖÉåK=lãîÉåÇí=îÉÇ=~åîÉåÇÉäëÉ=~Ñ=ÑçêíóåÇÉÇÉ=ëóêÉêI=Üîçê=ÇÉê=
áââÉ=~ÑÇ~ãéÉê=ëíçêÉ=ã‹åÖÇÉê=åáíê›ëÉ=Ö~ëëÉê=ìåÇÉê=ëóêÉíáäë‹íåáåÖÉåI=ãÉå=
ìåÇÉê=í›êêáåÖÉåK==
=
kçÖäÉ=~Ñ=ÇÉ=ÑêÉãëíáääÉÇÉ=Ö›ÇåáåÖÉê=Ü~ê=âìå=Éí=ë~ãäÉí=í~Ä=~Ñ=âî‹äëíçÑ=é™=Éí=é~ê=
éêçÅÉåíÉêI=Üîçê=~åÇêÉ=ãáëíÉê=ÜÉäí=çé=íáä=UR=BK=aÉê=Éê=ä~îÉí=ã~åÖÉ=
çéíáãÉêáåÖëÑçêë›Ö=Ñçê=~í=ÑáåÇÉ=Éå=ë~ããÉåÜ‹åÖI=ÇÉê=âìååÉ=Ñçêâä~êÉ=ÇÉí=
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RKN ^ã~åÇìë=h~Üä=

aÉå=íóëâÉ=îáêâëçãÜÉÇ=^ã~åÇìë=h~Üä=Éê=Éå=ÇÉä=~Ñ=Éå=ëí›êêÉ=âçåÅÉêå=J=
^ã~åÇìë=dêçìéK=^ã~åÇìë=h~ÜäI=ÇÉê=Ü~ê=ãÉêÉ=ÉåÇ=NPM=™ê=ÉêÑ~êáåÖ=á=ã~ëâáåÉê=
çÖ=~åä‹ÖI=äÉîÉêÉê=ëóëíÉãÉê=íáä=Ñçê~êÄÉàÇåáåÖ=~Ñ=ÑçêëâÉääáÖÉ=éêçÇìâíÉê=áåÇÉå=Ñçê=
ÑçÇÉêëíçÑéêçÇìâíáçåI=ÄáçÄê‹åÇëÉä=çÖ=ãÉÖÉí=~åÇÉíK===
=
h~Üäë=éáääÉéêÉëëÉê=~åîÉåÇÉë=íáä=éÉääÉíÉêáåÖ=~Ñ=ã~åÖÉ=ÑçêëâÉääáÖÉ=çêÖ~åáëâÉ=
éêçÇìâíÉê=ãÉÇ=î~êáÉêÉí=âçêåëí›êêÉäëÉI=î~åÇáåÇÜçäÇ=çÖ=ã~ëëÉí‹íÜÉÇK=
mêçÇìâíÉêåÉ=Ñçêã~äÉë=çÖ=éêÉëëÉë=åÉÇ=ÖÉååÉã=Éå=î~åÇêÉíäáÖÖÉåÇÉ=ã~íêáÅÉ=~Ñ=
éêçÑáäÉêÉÇÉ=íêóâî~äëÉê=çÖ=ëâ‹êÉë=~Ñ=á=Éå=›åëâÉí=ä‹åÖÇÉI=~Ñ=êçíÉêÉåÇÉ=âåáîÉ=é™=
ìåÇÉêëáÇÉå=~Ñ=ã~íêáÅÉåK==
=
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cáÖìê=RW=íáä=îÉåëíêÉ=ëÉë=éáääÉéêÉëëÉêÉå=çÖ=íáä=Ü›àêÉ=Éí=ìÇëåáí=~Ñ=éáääÉéêÉëëÉêÉåë=
éêçÑáäÉêÉÇÉ=íêóâî~äëÉêK=

=
^ã~åÇìë=h~Üä=Ü~ê=Éí=íÉëíÅÉåíÉêI=Üîçê=ÇÉí=Ää~åÇí=~åÇÉí=Éê=ãìäáÖí=~í=ä~îÉ=
éáäçíÑçêë›Ö=ãÉÇ=í›êêáåÖ=çÖ=éÉääÉíÉêáåÖK=f=íÉëíÅÉåíêÉí=Ü~ê=ã~å=éÉääÉíÉêáåÖë~åä‹Ö=
á=ÑçêëâÉääáÖÉ=ëí›êêÉäëÉêI=ÜîçêîÉÇ=ÇÉí=Éê=ãìäáÖí=~í=ìÇÑ›êÉ=éáäçíÑçêë›Ö=ãÉÇ=
ã~íÉêá~äÉ=Ñê~=Ñ™=âáäç=íáä=ÑäÉêÉ=íçåëK===
=
qáä=ÜîÉêí=~åä‹Ö=Ü~ê=ã~å=ã~íêáÅÉê=ãÉÇ=î~êáÉêÉåÇÉ=Üìä=ÖÉçãÉíêáI=ë™äÉÇÉë=~í=ÇÉí=
ìåÇÉê=íÉëíâ›êëäÉêåÉ=Éê=ãìäáÖí=~í=ÑáåÇÉ=ÑêÉã=íáä=ÇÉå=çéíáã~äÉ=ã~íêáÅÉ=íáä=Éí=ÖáîÉåí=
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RKO fåÇäÉÇÉåÇÉ=ÄÉë›Ö=

hçããìåÉâÉãá=ÄÉë›ÖíÉ=^ã~åÇìë=h~Üä=íáäÄ~ÖÉ=á=ã~êíë=OMNNÑçê=~í=ÇáëâìíÉêÉ=
ãìäáÖÜÉÇÉêåÉ=Ñçê=~í=í›êêÉ=çÖ=éÉääÉíÉêÉ=hçããìåÉâÉãáë=Ö›ÇåáåÖëéêçÇìâíK=
hçããìåÉâÉãá=ãÉÇÄê~ÖíÉ=Éå=~Ñí~äí=ã‹åÖÇÉ=î™Ç=Ö›ÇåáåÖI=ëçã=^ã~åÇìë=
h~Üäë=ÉâëéÉêíÉê=ëâìääÉ=îìêÇÉêÉK==
=
aÉí=îáëíÉ=ëáÖ=ÜìêíáÖíI=~í=Ö›ÇåáåÖÉå=î~ê=Ñçê=î™Ç=íáä=ÇáêÉâíÉ=éÉääÉíÉêáåÖI=ÜîçêÑçê=
ÇÉå=Ñ›êëí=ëâìääÉ=í›êêÉëK=aÉí=î~ê=áââÉ=ãìäáÖí=~í=ÑçêÉí~ÖÉ=Éå=í›êêáåÖ=ãÉÇ=ÇÉí=
ÑçêÜ™åÇëî‹êÉåÇÉ=ìÇëíóê=Üçë=^ã~åÇìë=h~Üä=ÄäK~K=é™=ÖêìåÇ=~Ñ=ÇÉå=î™ÇÉ=
Ö›ÇåáåÖë=ä~îÉ=éeK==
=
cçê=~í=ÖÉååÉãÑ›êÉ=éáäçíÑçêë›ÖÉåÉ=î~ê=ÇÉí=å›ÇîÉåÇáÖíI=~í=hçããìåÉâÉãá=
í›êêÉÇÉ=Ö›ÇåáåÖÉå=áåÇÉåI=çÖ=Ç~=ã~å=áââÉ=îáÇëíÉI=ÜîáäâÉí=î~åÇáåÇÜçäÇ=ÇÉê=î~ê=
ãÉëí=çéíáã~äíI=ÄäÉî=ÇÉí=ÄÉëäìííÉíI=~í=hçããìåÉâÉãá=ëâìääÉ=í›êêÉ=Ö›ÇåáåÖÉå=
ÜÉäí=í›êíK=bÑíÉêÑ›äÖÉåÇÉ=îáääÉ=^ã~åÇìë=h~ÜäI=îÉÇ=~Ñã™äí=î~åÇÇçëÉêáåÖI=ÑáåÇÉ=
ÑêÉã=íáä=ÇÉ=çéíáã~äÉ=î~åÇâçåÇáíáçåÉê=Ñçê=éÉääÉíÉêáåÖK====
=
sÉÇ=ÇÉ=ÑäÉëíÉ=~Ñ=ÇÉ=éêçÇìâíÉê=^ã~åÇìë=h~Üä=íáÇäáÖÉêÉ=Ü~ê=~êÄÉàÇÉí=ãÉÇI=Éê=Éí=
î~åÇáåÇÜçäÇ=çãâêáåÖ=NR=B=é~ëëÉåÇÉ=áåÇÉå=éÉääÉíÉêáåÖK=hçããìåÉâÉãáë=
Ö›ÇåáåÖ=Ü~êI=~äí=ÉÑíÉê=ÑêÉãëíáääáåÖëãÉíçÇÉåI=Éí=î~åÇáåÇÜçäÇ=ÇÉê=î~êáÉêÉê=
ãÉääÉã=NR=Ó=OR=BK=rÇçîÉê=î~åÇI=áåÇÉÜçäÇÉê=ÇÉå=î™ÇÉ=Ö›ÇåáåÖÉå=çÖë™=
ÑçëÑçêëóêÉI=ÜîçêîÉÇ=ÇÉå=íçí~äÉ=î‹ëâÉã‹åÖÇÉ=Éê=åçÖÉí=Ü›àÉêÉI=PM=Ó=QR=BK=
=
^ã~åÇìë=h~Üäë=ìÇëíóê=â~å=áââÉ=Ü™åÇíÉêÉ=ÇÉå=î™ÇÉ=Ö›ÇåáåÖë=ä~îÉ=éeI=ãÉå=
Ü~ê=áââÉ=éêçÄäÉãÉê=ãÉÇ=ÇÉå=í›êêÉ=Ö›ÇåáåÖK=aÉííÉ=ÑçêÇá=Éå=ÇÉä=~Ñ=Ö›ÇåáåÖÉåë=
áåÇÉÜçäÇíÉ=ëóêÉ=ÑçêÇ~ãéÉê=ìåÇÉê=í›êêáåÖÉå=ãÉÇ=ëíáÖÉåÇÉ=ée=íáä=Ñ›äÖÉK=açÖ=
ëâ~ä=Ö›ÇåáåÖÉå=åÉÇÇÉäÉëI=áåÇÉå=ÇÉå=â~å=éÉääÉíÉêÉëK=
=
aÉí=ÄäÉî=~Ñí~äíI=~í=hçããìåÉâÉãá=ëâìääÉ=ÑêÉãëíáääÉ=RM=âÖ=í›ê=Ö›ÇåáåÖI=ëçã=
åÉÇÇÉäÉë=íáä=Éå=âçêåëí›êêÉäëÉ=ìåÇÉê=MIR=ãã=çÖ=ãÉÇÄêáåÖÉë=íáä=éáäçíÑçêë›Ö=P=
ã™åÉÇÉê=ëÉåÉêÉK===

RKP cçêÄÉêÉÇÉäëÉ=íáä=éáäçíÑçêë›Ö=

qáä=ÑêÉãëíáääáåÖ=~Ñ=ÇÉ=RM=âÖ=í›ê=Ö›ÇåáåÖ=Éê=ÇÉê=íç=çîåÉ=íáä=ê™ÇáÖÜÉÇ=é™=
hçããìåÉâÉãáI=Éå=~äãáåÇÉäáÖ=ä~Äçê~íçêáÉçîå=çÖ=Éå=âÉê~ãáâçîåK=a~=ÇÉí=î~ê=
ãìäáÖí=~í=ÑêÉãëíáääÉ=OIR=âÖ=í›ê=Ö›ÇåáåÖ=çã=Ç~ÖÉåI=ëâìääÉ=ÇÉê=á=~äí=éêçÇìÅÉêÉë=ON=
Ä~íÅÜK==
=
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fåÇÉå=ëóêÉíáäë‹íåáåÖ=ÄäÉî=~äí=~ëâÉå=åÉÇÇÉäí=íáä=Éå=âçêåëí›êêÉäëÉ=ìåÇÉê=MIR=ãã=á=
Éå=âìÖäÉã›ääÉK=^ääÉ=Ä~íÅÜ=ÄäÉî=ä~îÉí=ìÇ=Ñê~=ë~ããÉ=çéëâêáÑí=çÖ=í›êêÉí=îÉÇ=UM˚`K=
aÉå=í›êêÉ=Ö›ÇåáåÖ=ÄäÉî=ÉÑíÉê=í›êêáåÖ=åÉÇÇÉäí=á=âìÖäÉã›ääÉåK==
=
^ääÉ=Ä~íÅÜ=ÄäÉî=~å~äóëÉêÉí=Ñçê=~í=Ñ™=Éí=áåÇíêóâ=~Ñ=éêçÅÉëëÉåë=î~êá~íáçåK=dêìåÇÉí=
íáÇëéêÉë=ÄäÉî=ÇÉê=âìå=éêçÇìÅÉêÉí=NT=Ä~íÅÜI=ëçã=á=~äí=Ö~î=QNIQ=âÖ=í›ê=Ö›ÇåáåÖK==
=
q~ÄÉä=NNW=^å~äóëÉê=~Ñ=ON=Ä~íÅÜ=í›ê=Ö›ÇåáåÖI=ëçã=ëâìääÉ=~åîÉåÇÉë=á=éáäçíÑçêë›ÖÉíK==
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P= PIM= UNIM= NOIM=
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R= PIN= TSIP= VIO=
S= PIN= TPIT= TIU=
T= PIM= TNIT= NMIN=
U= PIN= TQIQ= UIO=
V= PIM= TPIP= RIO=
NM= PIO= TOIO= TIN=
NN= OIT= UNIT= NOIQ=
NO= PIM= TQIV= QIU=
NP= OIU= TUIM= PIT=
NQ= OIV= UMIU= SIS=
NR= PIO= TSIS= RIP=
NS= PIP= TUIS= QIT=
NT= PIM= TSIQ= TIN=
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=
d›ÇåáåÖÉêåÉ=Ñê~=ÇÉ=NT=Ä~íÅÜ=Ü~îÇÉ=~ääÉ=Éå=éeJî‹êÇá=í‹í=é™=PI=Éå=
î~åÇçéä›ëÉäáÖ=ÑçëÑçê=çîÉê=TM=B=çÖ=Éí=í~Ä=~Ñ=âî‹äëíçÑ=é™=QJNR=BK====
=
d›ÇåáåÖÉêåÉ=ÄäÉî=ÑçêÇÉäí=á=Q=ëé~åÇÉI=ã‹êâÉí=ëé~åÇ=NJQK==

RKQ máäçíÑçêë›Ö=

råÇÉê=éáäçíÑçêë›ÖÉí=Üçë=^ã~åÇìë=h~Üä=ÄäÉî=ÇÉê=~åîÉåÇí=P=íóéÉê=ìÇëíóêW=
NK bå=ãáâëÉê=Üîçê=Ö›ÇåáåÖëéìäîÉêÉí=ÄäÉî=ÄÉÑìÖíÉí=ìåÇÉê=çãê›êáåÖ=EÑáÖìê=

NMFK=
OK bå=éáääÉéêÉëëÉ=Üîçê=ÇÉå=î™ÇÉ=Ö›ÇåáåÖ=ÄäÉî=ÇêóëëÉë=åÉÇ=á=Éå=é~ëëÉåÇÉ=

ÇçëÉêáåÖëëíê›ã=EÑáÖìê=R=çÖ=SFK=
PK bå=äìÑíâ›äÉê=Üîçêá=ÇÉ=Ñ‹êÇáÖÉ=éáääÉê=ÄäÉî=~Ñâ›äÉíK===

=
jáâëÉêÉå=î~ê=ìåÇÉê=~ääÉ=Ñçêë›Ö=áåÇëíáääÉí=íáä=PM=ëÉâìåÇÉê=îÉÇ=PM=eò=çÖ=
äìÑíâ›äÉêÉå=î~ê=Éå=ëâìÑÑÉâ›äÉêI=Üîçê=Ö›ÇåáåÖÉå=ÄäÉî=â›äÉí=á=NM=ãáåìííÉêK==



=

PQ=

=
máääÉéêÉëëÉå=Ü~îÇÉ=O=éêçÑáäÉêÉÇÉ=íêóâî~äëÉê=ëçã=êìääÉÇÉ=ãÉÇ=Éå=Ü~ëíáÖÜÉÇ=é™=
MITP=ãLë=çîÉê=ã~íêáÅÉåK=råÇÉê=ã~íêáÅÉå=î~ê=~Ñëí~åÇÉå=íáä=âåáîÉå=NM=ããK==
=
qáä=éáäçíÑçêë›ÖÉåÉ=ÄäÉî=~åîÉåÇí=O=ÑçêëâÉääáÖÉ=ã~íêáÅÉëI=ÄÉÖÖÉ=ãÉÇ=
ÜçîÉÇã™äÉåÉ=NTRGOMGQIM=ãã=EóÇêÉ=Çá~ãÉíÉê=G=ä‹åÖÇÉ=éêÉëëÉâ~å~ä=G=
Çá~ãÉíÉê=éêÉëëÉâ~å~äFK=m™=ÑáÖìê=V=ëÉë=ã~íêáÅÉåë=ã~åÖÉ=éêÉëëÉâ~å~äÉêK=
cçêëâÉääÉå=é™=ÇÉ=ìåÇÉê=Ñçêë›ÖÉí=~åîÉåÇíÉ=ã~íêáÅÉê=Éê=éêÉëëÉâ~å~äÉêåÉë=
ìÇÑçêãåáåÖK=aÉê=ëâÉäåÉë=áãÉääÉã=NWO=çÖ=NWQK=_ÉíÉÖåÉäëÉå=Éê=ÑçêÜçäÇÉí=áãÉääÉã=
ÇÉí=âçåáëâÉ=çÖ=ÇÉí=äáÖÉ=ëíóââÉ=á=éêÉëëÉâ~å~äÉåI=ÄÉÇëí=áääìëíêÉêÉí=é™=ÑáÖìê=VK=gç=
ä‹åÖÉêÉ=éêÉëëÉâ~å~äÉåë=äáÖÉ=ëíóââÉ=ÉêI=àç=Ü™êÇÉêÉ=âçãéêáãÉêÉë=éáääÉåK==
=

== =
cáÖìê=VW=_áääÉÇÉ=~Ñ=ã~íêáÅÉ=N=EîÉåëíêÉF=çÖ=âåáîÉåÉ=EÜ›àêÉFK=

=
RKQKNRKQKNRKQKNRKQKN fåÇäÉÇÉåÇÉ=íÉëífåÇäÉÇÉåÇÉ=íÉëífåÇäÉÇÉåÇÉ=íÉëífåÇäÉÇÉåÇÉ=íÉëí====

j~å=â~å=áââÉ=éÉääÉíÉêÉ=Éå=í›ê=Ö›ÇåáåÖI=ÇÉí=î~ê=ÇÉêÑçê=å›ÇîÉåÇáÖí=~í=âÉåÇÉ=ÇÉí=
çéíáã~äÉ=î~åÇáåÇÜçäÇ=Ñ›ê=éÉääÉíÉêáåÖÉåK=bå=~å~äóëÉ=îáëíÉ=~í=ÇÉå=í›êêÉ=Ö›ÇåáåÖ=
Ñê~=ëé~åÇ=N=Ü~îÇÉ=Éí=î~åÇáåÇÜçäÇ=é™=Q=BK=kçêã~äí=Éê=Éí=î~åÇáåÇÜçäÇ=é™=NR=B=
çéíáã~ä=Ñçê=éÉääÉíÉêáåÖI=ÜîçêÑçê=ÇÉí=ÄäÉî=ÄÉëäìííÉí=~í=íáäë‹ííÉ=î~åÇ=~Ñ=íç=
çãÖ~åÖÉ=á=ãáâëÉêÉå=Ó=Ñ›êëí=Ñê~=Q=íáä=V=B=çÖ=ÇÉêÉÑíÉê=Ñê~=V=íáä=NQ=BK==
=

== =
cáÖìê=NMW=s~åÇíáäÑ›êëÉä=íáä=ãáâëÉêÉå=EîÉåëíêÉF=çÖ=Ö›ÇåáåÖ=ãÉÇ=NQ=B=î~åÇ=EÜ›àêÉFK=

==
bÑíÉê=íáäë‹íåáåÖ=~Ñ=Ñ›êëíÉ=éçêíáçå=î~åÇ=Eçéíáä=V=BF=îìêÇÉêÉë=ÇÉí=îáëìÉäíI=~í=
Ö›ÇåáåÖÉå=Ñçêíë~í=î~ê=Ñçê=í›êK=bÑíÉê=íáäë‹íåáåÖ=~Ñ=~åÇÉå=éçêíáçå=î~åÇ=Eçéíáä=NQ=
BF=î~ê=Ö›ÇåáåÖÉå=ÄäÉîÉí=Ñçê=î™ÇI=Ç~=ÇÉå=î~ê=ÄäÉîÉí=íáä=Éå=âäáëíêÉí=ã~ëëÉK===
=
a~=V=B=î~åÇ=î~ê=Ñçê=äáÇí=çÖ=NQ=B=Ñçê=ãÉÖÉí=ÄäÉî=ÇÉê=ä~îÉí=Éå=Ää~åÇáåÖ=~Ñ=ÇÉå=
í›êêÉ=Ö›ÇåáåÖ=Ñê~=ëé~åÇ=O=ãÉÇ=Éí=î~åÇáåÇÜçäÇ=é™=NNIR=BK=aÉååÉ=Ää~åÇáåÖ=î~ê=
çÖë™=Ñçê=î™ÇK==



=

PR=

=
fåÇÉå=ÇÉê=ÄäÉî=ä~îÉí=Éí=åóí=Ñçêë›Ö=ãÉÇ=íáäë‹íåáåÖ=~Ñ=î~åÇI=ÄäÉî=ÇÉå=í›êêÉ=
Ö›ÇåáåÖ=Ñê~=ëé~åÇ=O=~åîÉåÇí=íáä=éÉääÉíÉêáåÖ=ãÉÇ=ã~íêáÅÉ=NK=d›ÇåáåÖÉå=ÄäÉî=
Ñçêëí›îÉí=ãÉÇ=î~åÇI=ãÉåë=ÇÉå=ÄäÉî=íáäë~í=éáääÉéêÉëëÉåK=aÉê=âçã=ÉåâÉäíÉ=éáääÉêI=
ãÉå=Ö›ÇåáåÖÉå=î~ê=íêçÇë=Ñçêëí›îåáåÖÉå=Ñçêíë~í=Ñçê=í›ê=íáä=ÇáêÉâíÉ=éÉääÉíÉêáåÖK==
=
^Ñ=ëé~åÇ=PI=ÄäÉî=ÇÉê=ä~îÉí=Éå=åó=éçêíáçå=î™Ç=Ö›ÇåáåÖI=ëçã=ÇÉååÉ=Ö~åÖ=
áåÇÉÜçäÇí=T=B=î~åÇK=aÉååÉ=Ää~åÇáåÖ=ë™=ÑçêåìÑíáÖí=ìÇK===
=

== =
cáÖìê=NNW=qáäë‹íåáåÖ=~Ñ=Ö›ÇåáåÖ=íáä=éêÉëëÉå=EîÉåëíêÉF=çÖ=Ñ™=éáääÉê=EÜ›àêÉFK=

==
RKQKORKQKORKQKORKQKO qqqqÉëí=N=Éëí=N=Éëí=N=Éëí=N=ÓÓÓÓ====UIU=B=î~åÇUIU=B=î~åÇUIU=B=î~åÇUIU=B=î~åÇ====

aÉå=î™ÇÉ=Ö›ÇåáåÖI=ëçã=î~ê=Ää~åÇÉí=ìÇ=Ñê~=~í=î~åÇáåÇÜçäÇÉí=ëâìääÉ=äáÖÖÉ=é™==
T=BI=ÄäÉî=ÉÑíÉêÑ›äÖÉåÇÉ=ã™äí=íáä=UIU=BK=aÉí=âìååÉ=ÇÉêÑçê=âçåâäìÇÉêÉëI=~í=
î~åÇáåÇÜçäÇÉí=~Ñ=Ö›ÇåáåÖÉå=á=ëé~åÇ=P=ä™=é™=çãâêáåÖ=RJS=BI=ãçÇë~í=
Ö›ÇåáåÖÉå=á=ëé~åÇ=N=ëçã=ä™=é™=Q=BK=
=
råÇÉê=éÉääÉíÉêáåÖÉå=~Ñ=Ö›ÇåáåÖÉåI=âçã=ÇÉê=ÑäÉêÉ=éáääÉê=ÉåÇ=îÉÇ=ÇÉí=áåÇäÉÇÉåÇÉ=
Ñçêë›ÖI=ãÉå=ÇÉê=î~ê=Ñçêíë~í=Ñçê=Ñ™=éáääÉêK=aÉííÉ=ëâóäÇÉëI=~í=ÇÉí=~âíáîÉ=ëíóââÉ=á=
ã~íêáÅÉåë=éêÉëëÉâ~å~äI=ëçã=Éê=ÇÉí=äáÖÉ=ëíóââÉI=î~ê=Ñçê=âçêí=á=ÑçêÜçäÇ=íáä=ÇÉí=
âçåáëâÉ=ëíóââÉ=ENWOFI=çÖ=ÇÉê=ÄäÉî=ÇÉêÑçê=ëâáÑíÉí=íáä=Éå=ã~íêáÅÉI=Üîçê=ÑçêÜçäÇÉí=
ãÉääÉã=ÇÉí=äáÖÉ=ëíóââÉ=çÖ=ÇÉí=âçåáëâÉ=ëíóââÉ=î~ê=ëí›êêÉ=ENWQFK==
=

=
cáÖìê=NOW=máääÉê=Ñê~=íÉëí=N=

==
RKQKPRKQKPRKQKPRKQKP qÉëí=O=qÉëí=O=qÉëí=O=qÉëí=O=ÓÓÓÓ====UIR=B=î~åÇUIR=B=î~åÇUIR=B=î~åÇUIR=B=î~åÇ====

oÉëíÉå=~Ñ=ÇÉå=î™ÇÉ=Ö›ÇåáåÖ=Ñê~=íÉëí=NI=ÄäÉî=~åîÉåÇí=á=íÉëí=OK==
=
aÉê=âçã=ã~åÖÉ=ÑäÉêÉ=éáääÉê=ÉåÇ=îÉÇ=ÇÉ=íáÇäáÖÉêÉ=â›êëäÉêK=p~ãíáÇáÖ=î~ê=éáääÉêåÉ=
î‹ëÉåíäáÖ=ãÉêÉ=ëí~ÄáäÉ=çÖ=Öä~ííÉ=é™=çîÉêÑä~ÇÉåK=máääÉêåÉ=î~ê=ÇçÖ=äÉííÉêÉ=
âäáëíêÉÇÉK==
=



=

PS=

aÉí=ÄäÉî=ÄÉëäìííÉí=~í=â›êÉ=Éå=PK=íÉëí=ãÉÇ=Éí=ÉåÇåì=ä~îÉêÉ=î~åÇáåÇÜçäÇ=á=
Ö›ÇåáåÖÉåK=
=

=
cáÖìê=NPW=máääÉê=é™=îÉà=ìÇ=~Ñ=ã~íêáÅÉåK=

=
RKQKQRKQKQRKQKQRKQKQ qÉëí=PqÉëí=PqÉëí=PqÉëí=P====ÓÓÓÓ====T=B=î~åÇT=B=î~åÇT=B=î~åÇT=B=î~åÇ====

^Ñ=ëé~åÇ=QI=ÄäÉî=ÇÉê=ä~îÉí=Éå=åó=éçêíáçå=î™Ç=Ö›ÇåáåÖ=îÉÇ=~í=íáäë‹ííÉ=O=B=î~åÇK=
aÉê=ÄäÉî=ÉÑíÉêÑ›äÖÉåÇÉ=ã™äí=Éí=î~åÇáåÇÜçäÇ=á=ÇÉå=î™ÇÉ=Ö›ÇåáåÖ=é™=T=BK=
d›ÇåáåÖÉå=á=ëé~åÇ=Q=Ü~îÇÉ=ÇÉêÑçê=Éí=î~åÇáåÇÜçäÇ=é™=R=BK=
=
iáÖÉëçã=á=íÉëí=OI=âçã=ÇÉê=ã~åÖÉ=Öä~ííÉ=éáääÉêI=ÇÉê=~ääÉ=Ü~îÇÉ=Éå=íÉåÇÉåë=íáä=~í=
âäáëíêÉ=ë~ããÉåK==
=
aÉí=ÄäÉî=ÄÉëäìííÉí=~í=â›êÉ=ÉåÇåì=Éå=íÉëí=ãÉÇ=Éí=ÉåÇåì=ä~îÉêÉ=î~åÇáåÇÜçäÇ=á=
Ö›ÇåáåÖÉåK======
=

=
cáÖìê=NQW=máääÉê=Ñê~=íÉëí=P=

=
RKQKRRKQKRRKQKRRKQKR qqqqÉëí=QÉëí=QÉëí=QÉëí=Q====ÓÓÓÓ====R=B=î~åÇR=B=î~åÇR=B=î~åÇR=B=î~åÇ====

f=ÇÉí=áåÇäÉÇÉåÇÉ=Ñçêë›ÖI=ÄäÉî=ÇÉê=~åîÉåÇí=Éå=ìÄÉÑìÖíÉí=Ö›ÇåáåÖ=Ñê~=ëé~åÇ=NI=
ãÉÇ=Éí=î~åÇáåÇÜçäÇ=é™=Q=BK=aÉååÉ=Ö›ÇåáåÖ=îáëíÉ=ëáÖ=~í=î‹êÉ=Ñçê=í›êI=îÉÇ=~í=
ÇÉê=áââÉ=ÄäÉî=éêçÇìÅÉêÉí=éáääÉêK=d›ÇåáåÖÉå=ãÉÇ=Éí=î~åÇáåÇÜçäÇ=é™=T=BI=ÇÉê=
ÄäÉî=~åîÉåÇí=á=íÉëí=PI=îáëíÉ=ëáÖ=~í=î‹êÉ=Ñçê=î™ÇI=Ç~=ÇÉ=éêçÇìÅÉêÉÇÉ=éáääÉê=î~ê=
âäáëíêÉÇÉK==
=
s~åÇáåÇÜçäÇÉí=á=ëé~åÇ=QÛë=Ö›ÇåáåÖÉå=î~ê=é™=R=BK=aÉê=ÄäÉî=ÇÉêÑçê=Ñçêë›Öí=ãÉÇ=
ÇáêÉâíÉ=éÉääÉíÉêáåÖ=~Ñ=Ö›ÇåáåÖ=Ñê~=ëé~åÇ=Q=Ó=Ç~=ÇÉååÉ=Ö›ÇåáåÖ=áåÇÉÜçäÇí=äáÇí=
ãÉêÉ=î~åÇ=ÉåÇ=ÇÉå=íáÇäáÖÉêÉ=Ñçêë›ÖíÉ=Ö›ÇåáåÖ=Ñê~=ëé~åÇ=OK=d›ÇåáåÖÉå=ÄäÉî=äÉí=
ÄÉÑìÖíÉí=ãÉÇ=Éå=î~åÇÑçêëí›îÉê=ìåÇÉê=íáäÑ›êëäÉå=íáä=éáääÉéêÉëëÉåK=
=
aÉê=âçã=áÖÉå=ÑäçííÉ=Öä~ííÉ=éáääÉêI=ãÉå=ÇÉååÉ=Ö~åÖ=Ü~îÇÉ=ÇÉ=áââÉ=íÉåÇÉåë=íáä=~í=
âäáëíêÉ=ë~ããÉå=EÑáÖìê=NRFK==
=



=

PT=

=
cáÖìê=NRW=máääÉê=Ñê~=íÉëí=Q=

=
RKQKSRKQKSRKQKSRKQKS hçåâäìëáçåhçåâäìëáçåhçåâäìëáçåhçåâäìëáçå====

kçêã~äí=ëÉë=Éå=ëíçê=ã~êÖÉå=Ñçê=Üîçê=ãÉÖÉí=î~åÇ=ÇÉê=ã™=íáäë‹ííÉë=Éí=éêçÇìâí=
áåÇÉå=éÉääÉíÉêáåÖI=ãÉå=îÉÇ=ÇÉååÉ=Ö›ÇåáåÖ=î~ê=ÇÉí=óÇÉêëí=îáÖíáÖíI=~í=
Ö›ÇåáåÖëéìäîÉêÉí=âìå=áåÇÉÜçäÇí=RJS=B=î~åÇK=_äÉî=î~åÇáåÇÜçäÇÉí=ä~îÉêÉI=ÄäÉî=
ÇÉê=âìå=éêçÇìÅÉêÉí=Ñ™=ëí~ÄáäÉ=éáääÉêK=_äÉî=î~åÇáåÇÜçäÇÉí=ÇÉêáãçÇ=Ü›àÉêÉI=Ü~îÇÉ=
éáääÉêåÉ=Éå=íÉåÇÉåë=íáä=~í=âäáëíêÉ=ë~ããÉå=ÉÑíÉêÑ›äÖÉåÇÉK==
=
aÉå=ä~îÉ=ã~êÖÉå=Ñçê=Ö›ÇåáåÖÉåë=î~åÇáåÇÜçäÇ=áåÇÉå=éÉääÉíÉêáåÖ=ëâóäÇÉëI=~í=
éáääÉêåÉ=Éê=ãÉÖÉí=ÜóÖêçëâçéáëâÉK=p™=ÜóÖêçëâçéáëâÉ=~í=ÇÉí=Éê=å›ÇîÉåÇáÖí=ãÉÇ=
Éå=Ñçêã=Ñçê=Åç~íáåÖ=~Ñ=éáääÉêåÉI=Ñçê=~í=Ö›ÇåáåÖëáåÇìëíêáÉå=â~å=~åîÉåÇÉ=
Ö›ÇåáåÖÉåK==
=
f=í~ÄÉä=NO=Éê=Ç~í~=Ñê~=ÇÉ=Q=íÉëí=ë~ãäÉíK=pçã=ÇÉí=ÑêÉãÖ™ê=~Ñ=êÉëìäí~íÉêåÉ=á=í~ÄÉä=
NOI=î~ê=Ö›ÇåáåÖÉåë=íÉãéÉê~íìê=ÉÑíÉê=éáääÉéêÉëëÉå=~ÑÜ‹åÖáÖ=~Ñ=î~åÇáåÇÜçäÇÉí=á=
Ö›ÇåáåÖÉå=áåÇÉå=éáääÉéêÉëëÉK=f=íÉëí=O=çÖ=PI=Üîçê=î~åÇáåÇÜçäÇ=î~ê=çîÉê=T=BI=
ÑçêÄäÉî=Ö›ÇåáåÖÉåë=íÉãéÉê~íìê=ìåÇÉê=TM˚`K=f=íÉëí=QI=Üîçê=î~åÇáåÇÜçäÇÉí=î~ê=
é™=R=BI=ëíÉÖ=Ö›ÇåáåÖÉåë=íÉãéÉê~íìê=íáä=VR˚`I=ÜîáäâÉí=áââÉ=Éê=›åëâî‹êÇáÖí=á=
ÑçêÜçäÇ=íáä=Ö›ÇåáåÖÉåë=î~åÇçéä›ëÉäáÖÉ=ÑçëÑçêK=bå=ÉÑíÉêÑ›äÖÉåÇÉ=ã™äáåÖ=~Ñ=
Ö›ÇåáåÖëéáääÉêåÉë=áåÇÜçäÇ=~Ñ=î~åÇçéä›ëÉäáÖ=ÑçëÑçê=îáëíÉI=~í=
íÉãéÉê~íìêëíáÖåáåÖÉå=ìåÇÉê=éÉääÉíÉêáåÖ=áââÉ=Ü~ê=Ü~Ñí=å‹îåÉî‹êÇáÖ=áåÇÑäóÇÉäëÉ=
é™=Ö›ÇåáåÖÉêåÉë=áåÇÜçäÇ=~Ñ=î~åÇçéä›ëÉäáÖÉ=ÑçëÑçêK===
=
q~ÄÉä=NOW=a~í~=Ñê~=ÇÉ=Q=éáäçíÑçêë›ÖK==

==== = qÉëí=N= qÉëí=O= qÉëí=P= qÉëí=Q=

jáâëjáâëjáâëjáâëÉêÉêÉêÉê==== ==== ==== ==== ==== ====
cìÖíáåÇÜçäÇ=Ñ›ê=ãáâëÉê= B= RIU= RIR= RIM= RIM=
qáäë~í=î~åÇ= B= PIM= PIM= OIM= MIM=
= = = = = =

mêÉëëÉmêÉëëÉmêÉëëÉmêÉëëÉ==== ==== ==== ==== ==== ====
cìÖíáåÇÜçäÇ=Ñ›ê=éêÉëëÉ= B= UIU= UIR= TIM= RIM=
qÉãéÉê~íìê=Ñ›ê=éêÉëëÉ= Ş`= úOM= úOM= úOM= úOM=
aÉåëáíÉí=Ñ›ê=éêÉëëÉ= hÖLÇãP= NIN= NIN= NIN= NIN=
= = = = = =

hçåëí~åí=ìÇÉå=ÄÉä~ëíåáåÖ= ât= MIQ= MIQ= MIQ= MIQ=
jÉÇ=ÄÉä~ëíåáåÖ= ât= = OIO= OIQ= OIM=
péÉÅK=âçåëí~åí= âtÜLí= = NSIN= OOIO= TSIO=
fåÇéìí= hÖLí= = NNO= VM= ON=
aêáÑí= = rëí~Äáä= pí~Äáä= pí~Äáä= iáÇí=ìëí~Äáä=
= = = = = =

cìÖíáÖÜÉÇ=ÉÑíÉê=éêÉëëÉ= B= = PIO= QIQ= OIM=
qÉãéÉê~íìê=ÉÑíÉê=éêÉëëÉ= Ş`= = RT= SR= VR=
aÉåëáíÉí=ÉÑíÉê=éêÉëëÉ= hÖLÇãP= = MIVQ= MIVR= NIOM=
s~åÇçéä›ëÉäáÖ=ÑçëÑçê= B= = TPIO= TMIV= TQIQ=
= = = = = =

h›äÉêh›äÉêh›äÉêh›äÉê====
cìÖíáåÇÜçäÇ=ÉÑíÉê=â›äÉê=

=
B=

= =
OIS=

=
PIR=

=
O=

=



=

PU=

=



=

PV=

S päìíéêçÇìâíÉí=

SKN ^å~äóëÉ=~Ñ=Ö›ÇåáåÖÉå=

f=í~ÄÉä=NP=ëÉë=Éå=~å~äóëÉ=~Ñ=Ö›ÇåáåÖÉê=ä~îÉí=~Ñ=ÜÉåÜçäÇëîáë=j_jJ~ëâÉ=çÖ=
ÖóääÉ~ëâÉK==
=
q~ÄÉä=NPW=^å~äóëÉê=~Ñ=Ö›ÇåáåÖÉê=ä~îÉí=ìÇ=Ñê~=j_jJ~ëâÉ=çÖ=ÖóääÉ~ëâÉ=

==== =
j_j=

Ö›ÇåáåÖ=
dóääÉ=

Ö›ÇåáåÖ=
aÉâä~ê~íáçåaÉâä~ê~íáçåaÉâä~ê~íáçåaÉâä~ê~íáçå==== ==== ==== ====
qçí~äí=âî‹äëíçÑ= B= SIQ= SIN=
káíê~íâî‹äëíçÑ= B= SIQ= SIN=
^ããçåáìãâî‹äëíçÑ= B= MIM= MIM=
`áíê~íJ=çÖ=î~åÇçéä›ëÉäáÖ=ÑçëÑçê= B= SIV= SIR=
s~åÇçéä›ëÉäáÖ=ÑçëÑçê= B= SIN= RIP=
s~åÇçéä›ëÉäáÖÉ=ëîçîä= B= QIP= NIU=
qçí~äí=ã~ÖåÉëáìã= B= MIQ= NIQ=
= = = =
p~äíáåÇÜçäÇp~äíáåÇÜçäÇp~äíáåÇÜçäÇp~äíáåÇÜçäÇ==== ==== ==== ====
káíê~í=J=klP= ÖLâÖ= OUN= PTN=
cçëÑ~í=J=mlQ= ÖLâÖ= OON= OPN=
`~äÅáìã=J=`~= ÖLâÖ= NVO= NSP=
pìäÑ~í=J=plQ= ÖLâÖ= NUM= NVV=
k~íêáìã=J=k~= ÖLâÖ= NVIS= RIR=
h~äáìã=J=h= ÖLâÖ= NNIQ= NRIS=
`ÜäçêáÇ=J=`ä= ÖLâÖ= SIT= SIO=
j~ÖåÉëáìã=J=jÖ= ÖLâÖ= QIQ= NQIP=
= = = =
jÉí~äáåÇÜçäÇjÉí~äáåÇÜçäÇjÉí~äáåÇÜçäÇjÉí~äáåÇÜçäÇ==== ==== ==== ====
gÉêå=J=cÉ= ãÖLâÖ= OKTMM= NTKQRM=
^äìãáåáìã=J=^ä= ãÖLâÖ= NKSNV= NKNRO=
wáåâ=J=wå= ãÖLâÖ= OOV= UOP=
píêçåíáìã=J=pê= ãÖLâÖ= NQO= QMP=
_~êáìã=J=_~= ãÖLâÖ= VU= NVT=
j~åÖ~å=J=jå= ãÖLâÖ= TO= NKRVT=
hçÄÄÉê=J=`ì= ãÖLâÖ= RM= OUP=
hêçã=J=`ê= ãÖLâÖ= PV= QS=
káââÉä=J=ká= ãÖLâÖ= NP= QP=
_äó=J=mÄ= ãÖLâÖ= PP= YMIQV=
`~Çãáìã=J=`Ç= ãÖLâÖ= YMINV= YMIOM=
hîáâë›äî=J=eÖ= ãÖLâÖ= MINM= YMINM=
==== = = =
mä~åíÉíáäÖ‹åÖÉäáÖÜÉÇmä~åíÉíáäÖ‹åÖÉäáÖÜÉÇmä~åíÉíáäÖ‹åÖÉäáÖÜÉÇmä~åíÉíáäÖ‹åÖÉäáÖÜÉÇ==== = = =
s~åÇJ=çÖ=Åáíê~íçéä›ëÉäáÖ=m= B= URJVR= TRJUR=
s~åÇçéä›ëÉäáÖ=m= B= TRJUR= SMJTM=
= = = =
éeéeéeée==== = = =
NM=B=î~åÇáÖ=çéä›ëåáåÖ= = PIM= PIP=

=
lé=íáä=éêçàÉâíÉíë=~ÑëäìíåáåÖ=ÄäÉî=ÇÉê=~ÑÜçäÇí=Ñ›äÖÉÖêìééÉã›ÇÉI=Üîçê=
êÉëìäí~íÉêåÉ=Ñê~=í~ÄÉä=NP=ÄäÉî=ÑêÉãä~Öí=Ñçê=Ñ›äÖÉÖêìééÉåK=c›äÖÉÖêìééÉå=



=

QM=

âçåâäìÇÉêÉÇÉ=ÉåëíÉããáÖíI=~í=Ö›ÇåáåÖÉêåÉI=ëçã=ÇÉ=ëÉê=ìÇ=á=í~ÄÉä=NPI=ìÇÉå=
éêçÄäÉãÉê=â~å=~åîÉåÇÉë=ëçã=âçåîÉåíáçåÉä=ã~àëÖ›ÇåáåÖK==
=
aÉëìÇÉå=ÄäÉî=Ñ›äÖÉåÇÉ=ëé›êÖëã™ä=ÇáëâìíÉêÉíW=

− ^äìãáåáìãW=hçããìåÉâÉãá=Éê=~Ñ=ÇÉå=çîÉêÄÉîáëåáåÖI=~í=Éí=Ü›àí=áåÇÜçäÇ=
~Ñ=~äìãáåáìã=Éê=Éí=éêçÄäÉã=Ñçê=éä~åíÉêåÉ=Ó=ëéÉÅáÉäí=å™ê=Ö›ÇåáåÖÉåë=
ée=Éê=ä~îK=c›äÖÉÖêìééÉå=Ñçêâä~êÉÇÉI=~í=ÇÉí=Éê=êáÖíáÖí=~í=~äìãáåáìã=Éê=
ëâ~ÇÉäáÖí=Ñçê=éä~åíÉêåÉ=îÉÇ=ä~î=éeI=ãÉå=~í=àçêÇÉåë=ÄìÑÑÉê=Éê=ë™=
ÇçãáåÉêÉåÇÉI=~í=ÇÉê=áââÉ=ÑçêÉâçããÉê=ä~î=ée=ëÉäî=çã=Ö›ÇåáåÖÉåë=ée=
Éê=ä~îK==

− wáåâ=çÖ=âçÄÄÉê=á=ÖóääÉÖ›ÇåáåÖW=aÉê=â~å=âçããÉ=êÉëíêáâíáçåÉê=é™=òáåâ=
çÖ=âçÄÄÉê=á=Ö›ÇåáåÖÉåI=Ç~=ÖóääÉ~ëâÉê=â~å=Ü~îÉ=Éí=åçÖÉí=Ü›àÉêÉ=áåÇÜçäÇ=
~Ñ=òáåâ=çÖ=âçÄÄÉêI=ÉåÇ=ÇÉí=Éê=íáäÑ‹äÇÉí=á=ÇÉå=~åîÉåÇíÉ=ÖóääÉ~ëâÉK===

− ée=á=Ö›ÇåáåÖÉåW=aÉê=ÄäÉî=ëéìêÖí=áåÇ=íáäI=ÜîçêîáÇí=ÇÉå=ä~îÉ=ée=Éê=Éí=
éêçÄäÉãK=aÉí=ëÉê=Ñ›äÖÉÖêìééÉå=áââÉ=ëçã=Éí=éêçÄäÉãI=Ç~=ä~åÇÄêìÖÉí=á=
ã~åÖÉ=™ê=J=ìÇÉå=éêçÄäÉãÉêI=Ü~ê=~åîÉåÇí=ëìéÉêÑçëÑ~í=çÖ=íêáééÉäÑçëÑ~íI=
Üîáë=ée=Éê=é™=ÜÉåÜçäÇëîáë=O=çÖ=NK==

SKO eóÖêçëâçéáëâÉ=Ö›ÇåáåÖëéáääÉê=

^äí=í›ê=Ö›ÇåáåÖ=Éê=ÜÉäÉ=íáÇÉå=çéÄÉî~êÉí=á=äìââÉÇÉ=ÄÉÜçäÇÉêÉK=bÑíÉê=éáäçíÑçêë›ÖÉí=
ÄäÉî=åçÖäÉ=~Ñ=ÇÉ=ÑêÉãëíáääÉÇÉ=Ö›ÇåáåÖëéáääÉê=~åÄê~Öí=ìÇÉå=ä™Ö=çÖ=ÇÉêãÉÇ=á=
âçåí~âí=ãÉÇ=~íãçëÑ‹êáëâ=äìÑíK==aÉí=îáëíÉ=ëáÖ=ÜìêíáÖí=~í=Ö›ÇåáåÖëéáääÉêåÉ=áââÉ=
î~ê=ëí~ÄáäÉ=á=~íãçëÑ‹êáëâ=äìÑíI=Ç~=ÇÉ=á=ä›ÄÉí=~Ñ=Ñ™=íáãÉê=ÄäáîÉê=âäáëíêÉÇÉK=sÉÇ=
ä‹åÖÉêÉ=íáÇë=ÜÉåëí~åÇ=ÄäÉî=Ö›ÇåáåÖëéáääÉêåÉ=ãÉÖÉí=ÑìÖíáÖÉ=çÖ=âä~ëâÉÇÉ=
ë~ããÉåK==
=
aÉí=Éê=áââÉ=åóíI=~í=Ö›ÇåáåÖÉê=Éê=ÜóÖêçëâçéáëâÉI=ãÉå=åçÖäÉ=Ö›ÇåáåÖëíóéÉê=Éê=
ãÉêÉ=ÜóÖêçëâçéáëâÉ=ÉåÇ=~åÇêÉK=rêÉ~=Éê=Ññ=ëí‹êâ=î~åÇëìÖÉåÇÉ=çÖ=Ä›ê=áââÉ=
äáÖÖÉ=é™=ä~ÖÉêI=ãÉå=ëâ~ä=ìÇÄêáåÖÉë=ëíê~âë=ÉÑíÉê=â›ÄK=cçê=kmhJÖ›ÇåáåÖÉê=
Ö‹äÇÉê=çÑíÉI=~í=àç=ãÉêÉ=âî‹äëíçÑ=ÇÉ=áåÇÉÜçäÇÉêI=àç=ãÉêÉ=î~åÇëìÖÉåÇÉ=Éê=ÇÉK=
fåÇÜçäÇ=~Ñ=ëîçîä=îáä=çÖë™=Ö›êÉ=Ö›ÇåáåÖÉê=ãÉêÉ=î~åÇëìÖÉåÇÉK=oÉåÉ=mJ
Ö›ÇåáåÖÉê=çÖ=mhJÖ›ÇåáåÖÉê=Éê=åçêã~äí=âìå=ãÉÖÉí=äáÇí=î~åÇëìÖÉåÇÉNRK===
=
rÇ=çîÉê=~í=hçããìåÉâÉãáë=Ö›ÇåáåÖ=áåÇÉÜçäÇÉê=Ä™ÇÉ=åáíê~í=çÖ=ëîçîäI=ëçã=Ö›ê=
Ö›ÇåáåÖÉå=ÜóÖêçëâçéáëâI=áåÇÉÜçäÇÉê=ÇÉå=çÖë™=í›ê=ÑçëÑçêëóêÉ=ëçã=Éê=ìëí~Äáä=çÖ=
ãÉÖÉí=ÜóÖêçëâçéáëâK=kçêã~äí=â~å=ÑçëÑçêëóêÉ=áââÉ=í›êêÉëI=Ç~=ÇÉå=áââÉ=Éê=ëí~Äáäí=
ëçã=Ñ~ëíëíçÑK=dêìåÇÉí=íáäëíÉÇÉî‹êÉäëÉ=~Ñ=~åÇêÉ=áçåÉêI=Éê=ÇÉí=á=éêçÅÉëëÉå=ãìäáÖí=
~í=í›êêÉ=ÑçëÑçêëóêÉå=á=ÇÉå=î™ÇÉ=Ö›ÇåáåÖK=aÉí=îáÇÉë=áââÉ=ãÉÇ=ëáââÉêÜÉÇI=Üî~Ç=
ÇÉê=Éê=ÖêìåÇÉå=íáä=~í=ÑçëÑçêëóêÉå=â~å=í›êêÉëI=ãÉå=Éí=âî~äáÑáÅÉêÉí=ÄìÇ=Éê=~í=Éå=ÇÉä=
~Ñ=ÑçëÑçêëóêÉåI=ìåÇÉê=í›êêáåÖI=áåÇâ~éëäÉë=á=~åÇêÉ=ë~äíÉ=J=çÖ=ÇÉêîÉÇ=â~å=í›êêÉëK==
=
eóÖêçëâçéáëâÉ=Ö›ÇåáåÖÉê=Åç~íÉë=çÑíÉ=Ñçê=~í=Ö›êÉ=ÇÉã=ãÉêÉ=ëí~ÄáäÉK=
bâëÉãéÉäîáë=â~å=~ããçåáìã=åáíê~í=Åç~íÉë=ãÉÇ=Éí=íóåÇí=ä~Ö=çäáÉ=çÖ=ìêÉ~=ãÉÇ=Éí=
áå~âíáîí=ã~íÉêá~äÉ=ëçã=áââÉ=Éê=ÜóÖêçëâçéáëâK==
==
hçããìåÉâÉãá=Éê=á=âçåí~âí=ãÉÇ=Éå=Ç~åëâ=äÉîÉê~åÇ›êI=ëçã=â~å=áåÇâ~éëäÉ=
éìäîÉê=á=ëíáîÉäëÉK=aÉêìÇçîÉê=ÑçêÉëäçÖ=Ñ›äÖÉÖêìééÉå=Åç~íáåÖëã~íÉêá~äÉê=ëçã=
ëìââÉêI=ã~ÖåÉëáìãçñáÇ=çÖ=ëîçîäK==
===
SKOKNSKOKNSKOKNSKOKN fåÅêìëí=b=éêçÅÉëëÉåfåÅêìëí=b=éêçÅÉëëÉåfåÅêìëí=b=éêçÅÉëëÉåfåÅêìëí=b=éêçÅÉëëÉå====

fåÅêìëí=b=éêçÅÉëëÉå=ÄÉëí™ê=áI=~í=Éí=ã~íÉêá~äÉ=Eëçã=êÉÖÉä=ÑçÇÉêF=Éê=â~éëäÉí=áåÇÉ=á=
ÉâëíêìÇÉêÉí=ÜîÉÇÉëíáîÉäëÉ=íáä=Éå=éáääÉK=mêçÅÉëëÉå=Éê=é~íÉåíÉêÉí=çÖ=ìÇîáâäÉí=~Ñ=
===================================================
NR=^ÑÖê›ÇÉåóí=åêK=OTI=^Öêçîá=OMMU=



=

QN=

a~å=bÇÄÉêÖ=Ñê~=fåÖÉåá›êÖêìééÉå=á=hçäÇáåÖ=á=ë~ã~êÄÉàÇÉ=ãÉÇ=qÉâåçäçÖáëâ=
fåëíáíìíëK==
=
sÉÇ=ÑêÉãëíáääáåÖÉå=Éê=ÇÉí=âìå=ÜîÉÇÉëíáîÉäëÉå=ÇÉê=ÉâëíêìÇÉêÉëI=ãÉåë=ã~íÉêá~äÉí=
Ñ›êëí=Ää~åÇÉë=áI=å™ê=íÉãéÉê~íìêÉå=Éê=Ñ~äÇÉíK=aÉí=Ñ‹êÇáÖÉ=éêçÇìâí=áåÇÉÜçäÇÉê=
ÇÉêÑçê=UMJUR=B=ìçéî~êãÉí=ã~íÉêá~äÉ=çÖ=NRJOM=B=çéî~êãÉí=ÜîÉÇÉI=ÇÉê=îáêâÉê=
ëçã=Éå=ÄÉëâóííÉåÇÉ=ÉãÄ~ää~ÖÉK==
=
kçêã~äí=~åîÉåÇÉë=éêçÅÉëëÉå=é™=ÑçÇÉêÄä~åÇáåÖÉêI=ãÉå=a~å=bÇÄÉêÖ=ëÉê=áåÖÉå=
éêçÄäÉãÉê=ãÉÇ=~í=~åîÉåÇÉ=ÇÉå=é™=Ö›ÇåáåÖëéìäîÉêK=aÉí=Éê=âä~êí=Éå=ÑçêÇÉä=~í=
ÇÉí=âìå=Éê=ëíáîÉäëÉå=ÇÉê=çéî~êãÉëI=ãÉå=ÜîçêîáÇí=Éå=áåÇâ~éëäáåÖ=á=ÜîÉÇÉëíáîÉäëÉ=
Éê=åçâ=íáäI=~í=Ö›ÇåáåÖÉå=áââÉ=ä‹åÖÉêÉ=Éê=ÜóÖêçëâçéáëâ=îáÇÉë=áââÉ=ìÇÉå=Ñçêë›ÖK=
=
qÉâåçäçÖáëâ=fåëíáíìí=â~å=äÉí=ä~îÉ=éáäçíÑçêë›Ö=á=ÇÉêÉë=Ñçêë›ÖëÜ~ä=á=pÇêK=
píÉåÇÉêìéK=qáä=Éí=ë™Ç~å=Ñçêë›Ö=ëâ~ä=ÇÉ=ÄêìÖÉ=NRJOM=âÖ=Ö›ÇåáåÖëéìäîÉêK=
aÉëî‹êêÉ=î~ê=ÇÉí=áââÉ=ãìäáÖí=~í=ÑêÉãëíáääÉ=ÇÉå=ã‹åÖÇÉ=Ö›ÇåáåÖ=áåÇÉåÑçê=
éêçàÉâíéÉêáçÇÉåI=ë™=á=ëíÉÇÉí=ÄäÉî=ÇÉí=ÄÉëäìííÉíI=~í=ÇÉê=ëâìääÉ=ä~îÉë=Ñçêë›Ö=ãÉÇ=
íáäë‹íåáåÖ=~Ñ=ëíáîÉäëÉ=á=ä~Äçê~íçêáÉëâ~ä~K==
=
SKOKOSKOKOSKOKOSKOKO fåÇäÉÇÉåÇÉ=Ñçêë›Ö=ãÉÇ=ëíáîÉäëÉfåÇäÉÇÉåÇÉ=Ñçêë›Ö=ãÉÇ=ëíáîÉäëÉfåÇäÉÇÉåÇÉ=Ñçêë›Ö=ãÉÇ=ëíáîÉäëÉfåÇäÉÇÉåÇÉ=Ñçêë›Ö=ãÉÇ=ëíáîÉäëÉ====

aÉê=Éê=ä~îÉí=Éí=ÉåâÉäí=Ñçêë›Ö=ãÉÇ=íáäë‹íåáåÖ=~Ñ=ã~àëëíáîÉäëÉ=íáä=Ö›ÇåáåÖÉåK==
cçêëâÉääáÖÉ=ã‹åÖÇÉê=ëíáîÉäëÉ=Éê=íáäë~í=ÇÉí=í›êêÉ=Ö›ÇåáåÖëéìäîÉê=ë~ããÉå=ãÉÇ=
NR=B=î~åÇI=ÜîçêÉÑíÉê=Ää~åÇáåÖÉå=Éê=í›êêÉí=á=O=íáãÉê=îÉÇ=UM˚`K=bÑíÉê=O=íáãÉêë=
í›êêáåÖI=Éê=ÇÉí=ãìäáÖí=~í=íêáääÉ=Ö›ÇåáåÖÉå=íáä=ëã™=Ö›ÇåáåÖëâìÖäÉê=ãÉÇ=Éå=
Çá~ãÉíÉê=é™=OJP=ããK=d›ÇåáåÖëâìÖäÉêåÉ=Éê=ÜÉêÉÑíÉê=í›êêÉí=îÉÇ=UM˚`K=
=
cçê=~í=îìêÇÉêÉ=çã=ëíáîÉäëÉå=Ü~ê=Éå=ÉÑÑÉâí=é™=Ö›ÇåáåÖëâìÖäÉêåÉë=ÜóÖêçëâçéáëâÉ=
ÉîåÉI=Éê=âìÖäÉêåÉ=îÉàÉí=Ó=Ñçê=ÇÉêÉÑíÉê=~í=ÜÉåëí™=á=~íãçëÑ‹êáëâ=äìÑí=á=O=Ç~ÖÉK=
råÇÉêîÉàë=á=ÇÉ=O=Ç~ÖÉ=Éê=âìÖäÉêåÉ=îÉàÉíI=Ñçê=~í=ÄÉëíÉããÉ=Üîçê=ãÉÖÉí=ÑìÖí=ÇÉ=
Ü~ê=ëìÖÉíK=aÉê=Éê=ìåÇÉê=Ñçêë›ÖÉí=áââÉ=í~ÖÉí=Ü›àÇÉ=Ñçê=äìÑíÉåë=î~êáÉêÉåÇÉ=
äìÑíÑìÖíáÖÜÉÇI=íáä=ÖÉåÖ‹äÇ=ëíçÇ=~ääÉ=âìÖäÉêåÉ=á=ÇÉå=ë~ããÉ=~íãçëÑ‹êáëâ=äìÑí=çÖ=
Ü~ê=ÇÉêîÉÇ=î‹êÉí=ìÇë~í=Ñçê=ë~ããÉ=äìÑíÑìÖíáÖÜÉÇK==
=
dê~Ñ=PW=d›ÇåáåÖëéáääÉê=ãÉÇ=î~êáÉêÉí=áåÇÜçäÇ=~Ñ=ëíáîÉäëÉë=ÉîåÉ=íáä=~í=ëìÖÉ=ÑìÖí=Ñê~=
~íãçëÑ‹êáëâ=äìÑíK==

=
=
pçã=ÇÉí=ÑêÉãÖ™ê=~Ñ=Öê~Ñ=PI=é™îáêâÉê=ÇÉå=íáäë~ííÉ=ëíáîÉäëÉ=Ö›ÇåáåÖëéáääÉêåÉë=
ÑìÖíëìÖÉåÇÉ=ÉîåÉK=sÉÇ=âçêí=ÜÉåëí~åÇ=á=~íãçëÑ‹êáëâ=äìÑí=Éê=é™îáêâåáåÖÉå=äáääÉI=



=

QO=

ãÉåë=ÇÉê=îÉÇ=ÜÉåëí~åÇ=á=ä‹åÖÉêÉ=íáÇ=ëÉë=Éå=ëí›êêÉ=é™îáêâåáåÖK=pÉäî=çã=ÇÉå=
íáäë~ííÉ=ëíáîÉäëÉ=ãáåÇëâÉê=Ö›ÇåáåÖëéáääÉêåÉë=ÉîåÉ=íáä=~í=ëìÖÉ=ÑìÖí=Ñê~=ÇÉå=
~íãçëÑ‹êáëâÉ=äìÑíI=ëìÖÉê=éáääÉêåÉ=ÇÉëî‹êêÉ=Ñçêíë~í=~äí=Ñçê=ãÉÖÉí=ÑìÖíK=bÑíÉê=N=
Ç~Öë=ÜÉåëí~åÇ=Ü~ê=Éå=Ö›ÇåáåÖ=ìÇÉå=ëíáîÉäëÉ=ëìÖÉí=OR=B=ÑìÖíI=ãÉåë=Éå=Ö›ÇåáåÖ=
íáäë~í=NR=B=ëíáîÉäëÉ=ÒâìåÒ=Ü~ê=ëìÖÉí=NPIR=B=ÑìÖíK==
=
=q~ÄÉä=NQW=d›ÇåáåÖëéáääÉê=íáäë~í=î~êáÉêÉí=ã‹åÖÇÉ=ã~àëëíáîÉäëÉë=î~åÇçéä›ëÉäáÖ=ÑçëÑçêI=
ë~ãí=ÑìÖí=ëìÖÉí=ÉÑíÉê=ÜÉåëí~åÇ=á=~íãçëÑ‹êáëâ=äìÑí=ÉÑíÉê=O=çÖ=QU=íáãÉêJ=

qáäë~í=ã~àëëíáîÉäëÉ=
xB=~Ñ=í›ê=Ö›ÇåáåÖz=

s~åÇçéä›ëÉäáÖ=ÑçëÑçê=
xBz=

cìÖí=ÉÑíÉê=O=íáãÉê=
xBz=

cìÖí=ÉÑíÉê=N=Ç~ÖÉ=
xBz=

P= RV= PIU= NVIU=
S= QU= PIV= NSIT=
V= QT= QIM= NRIN=
NO= QT= PIR= NQIO=
NR= QQ= QIM= NPIS=

=
qáäë‹íåáåÖ=~Ñ=ëíáîÉäëÉ=Ü~ê=Éå=äáääÉ=é™îáêâåáåÖ=é™=ÇÉå=î~åÇçéä›ëÉäáÖÉ=ÑçëÑçê=á=
Ö›ÇåáåÖÉåK=aÉííÉ=ëâóäÇÉë=áââÉI=~í=ÑçëÑçêÉå=Éê=ÄäÉîÉí=ìçéä›ëÉäáÖ=á=î~åÇI=ãÉå=~í=
ÇÉí=ÑêáÖáîÉë=äáÇí=ä~åÖëçããÉêÉ=íáä=î~åÇÉíK=aÉå=ä~îÉ=î~åÇçéä›ëÉäáÖÉ=ÑçëÑçê=
ëâóäÇÉëI=~í=ÇÉê=Éê=~åîÉåÇí=Éå=Ö›ÇåáåÖ=ÇÉê=âìå=áåÇÉÜçäÇÉê=çãâêáåÖ=SM=B=
î~åÇçéä›ëÉäáÖ=ÑçëÑçê=íáä=Ñçêë›ÖÉíK==
=
eîçêîáÇí=fåÅêìëí=b=éêçÅÉëëÉå=â~å=çéå™=Éå=ÄÉÇêÉ=áåÇâ~éëäáåÖ=ãÉÇ=ëíáîÉäëÉI=ÉåÇ=
ÇÉí=Éê=ãìäáÖí=á=ä~Äçê~íçêáÉíI=îáä=âê‹îÉ=Éí=éáäçíÑçêë›Ö=Üçë=qÉâåçäçÖáëâ=fåëíáíìí=Ó=
ãÉå=ÖêìåÇÉí=ÇÉ=Ç™êäáÖÉ=áåÇäÉÇÉåÇÉ=Ñçêë›Ö=ãÉÇ=ëíáîÉäëÉ=~êÄÉàÇÉê=
hçããìåÉâÉãá=îáÇÉêÉ=ãÉÇ=~åÇêÉ=íóéÉê=Åç~íáåÖK=

SKP ^ÑÇ~ãéåáåÖ=~Ñ=åáíê›ëÉ=Ö~ëëÉê=

aÉå=í›êêÉÇÉ=çÖ=éÉääÉíÉêÉÇÉ=Ö›ÇåáåÖ=Ü~ê=Éå=ëî~Ö=~ÑÇ~ãéåáåÖ=~Ñ=åáíê›ëÉ=Ö~ëëÉêK=
aÉííÉ=Éê=âçåâäìÇÉêÉí=îÉÇI=~í=ÇÉ=äìÑíí‹ííÉ=ÄÉÜçäÇÉêÉ=áåÇÉÜçäÇÉåÇÉ=Ö›ÇåáåÖÉå=
îÉÇ=™ÄåáåÖ=äìÖíÉê=ëî~Öí=ëìêíK==
=
c›äÖÉÖêìééÉå=Ñáâ=äçî=~í=äìÖíÉ=íáä=Ö›ÇåáåÖÉåI=ÜîçêÉÑíÉê=ÇÉ=ÄäÉî=ëéìêÖí=íáä=ê™Çë=
çãâêáåÖ=ÇÉååÉ=éêçÄäÉãëíáääáåÖK=^ääÉ=î~ê=ÉåáÖÉ=çãI=~í=Ö›ÇåáåÖÉå=~ÑÖáîÉê=Éå=
ëî~Ö=ëìê=~ÑÇ~ãéåáåÖ=~Ñ=åáíê›ëÉ=Ö~ëëÉêI=ëçã=ÑçêãÉåíäáÖí=îáä=ÉäáãáåÉêÉë=îÉÇ=Éå=
Åç~íáåÖI=çÖ=ÇÉêîÉÇ=áââÉ=ä‹åÖÉêÉ=î‹êÉ=Éí=éêçÄäÉãK=pâìääÉ=Éå=Åç~íáåÖ=áââÉ=
~ÑÜà‹äéÉ=éêçÄäÉãÉíI=~åëÉê=Ñ›äÖÉÖêìééÉå=ÇÉí=áââÉ=ëçã=Éí=ëíçêí=éêçÄäÉãI=Ç~=ÇÉí=
áââÉ=Éê=ì~äãáåÇÉäáÖí=~í=âî‹äëíçÑÜçäÇáÖÉ=Ö›ÇåáåÖÉê=~ÑÖáîÉê=åáíê›ëÉ=Ö~ëëÉêK=



=

QP=

T ^åä‹ÖëìÇä‹ÖåáåÖ=

aÉê=Éê=á=ÑçêÄáåÇÉäëÉ=ãÉÇ=éêçàÉâíÉí=ÑçêÉí~ÖÉí=Éå=ÑçêÉä›ÄáÖ=~åä‹ÖëìÇä‹ÖåáåÖI=
ëçã=ÑêÉãÖ™ê=~Ñ=éêçÅÉëÇá~Öê~ã=é™=ÑáÖìê=NSI=ë~ãí=~Ñ=Äáä~Ö=^K=
mêçÅÉëÇá~Öê~ããÉí=îáëÉê=Éí=ìÇâ~ëí=Ñçê=ÇÉí=ë~ãäÉÇÉ=ÑçëÑ~í~åä‹Ö=Ñê~=ãçÇí~ÖÉäëÉ=
~Ñ=~ëâÉå=çÖ=ÑêÉã=íáä=ÇÉí=ÉåÇÉäáÖÉ=éêçÇìâíI=á=Ñçêã=~Ñ=Ñ‹êÇáÖÉ=Ö›ÇåáåÖëéáääÉê=ÇÉê=
äáÖÖÉê=é™=ä~ÖÉêK=^åä‹ÖÖÉí=ìÇä‹ÖÖÉë=íáä=~í=âìååÉ=ÄÉÜ~åÇäÉ=PMKMMM=íçå=~ëâÉ=éêK=
™êK==
=
aÉê=Éê=ÑäÉêÉ=ÑçêëâÉääáÖ=í›êêáåÖëJ=çÖ=éÉääÉíÉêáåÖëíÉâåçäçÖáÉê=ÇÉê=â~å=~åîÉåÇÉë=á=
ÑçêÄáåÇÉäëÉ=ãÉÇ=í›êêáåÖ=çÖ=éÉääÉíÉêáåÖ=~Ñ=ÇÉå=î™ÇÉ=Ö›ÇåáåÖK=aÉê=Ü~ê=á=ÇÉííÉ=
éêçàÉâí=î‹êÉí=Ñçâìë=é™=~í=~åîÉåÇÉ=Éå=íÉâåçäçÖáI=Üîçê=ÇÉí=çÖë™=î~ê=ãìäáÖí=~í=
ÖÉååÉãÑ›êÉ=éáäçíÑçêë›ÖK==
=
bÑíÉê=âçåí~âí=ãÉÇ=ÑçêëâÉääáÖÉ=Ñáêã~Éê=çÖ=ê™ÇÖáîÉêÉ=ãÉÇ=ÉâëéÉêíáëÉ=áåÇÉå=Ñçê=
çãê™ÇÉíI=ÄäÉî=ÇÉê=ÑìåÇÉí=ÑêÉã=íáä=O=ÉÖåÉÇÉ=íÉâåçäçÖáÉêI=Üîçê=ÇÉí=ë~ãíáÇáÖ=î~ê=
ãìäáÖí=~í=ìÇÑ›êÉ=éáäçíÑçêë›ÖK=aÉ=íç=íÉâåçäçÖáÉê=î~ê=éÉääÉíÉêáåÖ=çÖ=ÑäìáÇÄÉÇI=
ëçã=íç=ÑçêëâÉääáÖÉ=îáêâëçãÜÉÇÉê=~êÄÉàÇÉê=ãÉÇK==
=
a~=Ñáêã~ÉíI=ÇÉê=~êÄÉàÇÉê=ãÉÇ=ÑäìáÇÄÉÇíÉâåçäçÖáÉå=ãÉäÇíÉ=Ñê~=ìåÇÉêîÉàë=á=
éêçàÉâíÉíI=ÄäÉî=ÇÉí=ÄÉëäìííÉí=~í=~êÄÉàÇÉ=îáÇÉêÉ=ãÉÇ=éáääÉéêÉëëÉíÉâåçäçÖáÉåK==
=
c›êëíÉ=ìÇâ~ëí=íáä=Éí=í›êêáåÖëJ=çÖ=éÉääÉíÉêáåÖë~åä‹Ö=Éê=ÇÉêÑçê=ìÇÉäìââÉåÇÉ=
ìÇ~êÄÉàÇÉí=é™=Ä~ÖÖêìåÇ=~Ñ=éáääÉéêÉëëÉíÉâåçäçÖáÉåK==
=
pçã=ÄÉëâêÉîÉí=á=~Ñëåáí=RKQKRK=ÄäÉî=ÇÉê=ìåÇÉê=éáäçíÑçêë›ÖÉí=ÑêÉãëíáääÉí=ÖçÇÉ=çÖ=
Ñ~ëíÉ=éáääÉêK=aÉí=îáëíÉ=ëáÖ=áãáÇäÉêíáÇI=é™=ÖêìåÇ=~Ñ=ÑçëÑçêëóêÉåë=ëí‹êâí=
ÜóÖêçëâçéáëâÉ=ÉÖÉåëâ~ÄÉêI=~í=éáääÉêåÉ=áââÉ=î~ê=ëí~ÄáäÉ=çîÉê=íáÇK=
=
aÉí=Éê=âçåëí~íÉêÉíI=~í=Ö›ÇåáåÖëéáääÉêåÉ=ëâ~ä=Ü~îÉ=Éå=ÉääÉê=~åÇÉå=Ñçêã=Ñçê=
Åç~íáåÖI=Ñçê=~í=ÄäáîÉ=ëí~ÄáäÉK=råÇÉêë›ÖÉäëÉåI=~Ñ=ÜîáäâÉå=Ñçêã=Ñçê=Åç~íáåÖ=ÇÉê=â~å=
~åîÉåÇÉë=á=ÑçêÄáåÇÉäëÉ=ãÉÇ=ÑêÉãëíáääáåÖÉå=~Ñ=Ö›ÇåáåÖëéáääÉêåÉI=é™Ö™êK=
mêçÅÉëëÉå=Éê=ë™äÉÇÉë=áââÉ=áåÇÉÜçäÇí=á=ÇÉå=åìî‹êÉåÇÉ=~åä‹ÖëìÇä‹ÖåáåÖK=
=
k™ê=ÇÉê=ÉÑíÉê=éêçàÉâíÉíë=~ÑëäìíåáåÖ=ÑçêÉäáÖÖÉê=Éå=ãÉíçÇÉI=îáä=ÇÉå=ÄäáîÉ=
áåÇ~êÄÉàÇÉí=á=éêçÅÉëÇá~Öê~ããÉíK=
=



=

QQ=

=
cáÖìê=NSW=c›êëíÉ=ìÇâ~ëí=íáä=éêçÅÉëÇá~Öê~ã=Ñçê=ÜÉäÉ=ÑçëÑ~í~åä‹ÖÖÉíI=â~å=ëÉë=á=ëíçêí=
ìåÇÉê=Äáä~Ö=~K==

TKN ^ëâÉãçÇí~ÖÉäëÉ=

aÉê=Éê=í~ÖÉí=ìÇÖ~åÖëéìåâí=áI=~í=~ëâÉå=äÉîÉêÉë=á=ÒÄáÖ=Ä~ÖëÒK=q›ãåáåÖÉå=ÑçêÉÖ™ê=
á=Éí=ë‹ââÉí›ãåáåÖë~åä‹ÖI=Üîçê=ë‹ââÉåÉ=îá~=Éå=âê~å=ë‹åâÉë=åÉÇ=çîÉê=Éå=Ñ~ëí=
âåáîâçåëçäI=ÜîçêîÉÇ=ë‹ââÉÄìåÇÉå=çéëâ‹êÉëK=cê~=ë‹ââÉí›ããÉêÉå=äÉÇÉë=~ëâÉå=
íáä=Éå=ìåÇÉêäáÖÖÉåÇÉ=íê~åëéçêíëåÉÖäI=ëçã=íê~åëéçêíÉêÉê=~ëâÉå=íáä=
éêçÅÉë~åä‹ÖÖÉíK=

TKO mêçÅÉë~åä‹Ö=

mêçÅÉë~åä‹ÖÖÉí=ÄÉëí™ê=~Ñ=Éí=ÉåÇåì=áââÉ=Ñ~ëíä~Öí=~åí~ä=éêçÅÉëãáâëÉêí~åâÉK=
jáâëÉêí~åâÉåÉ=ëí™ê=é™=îÉàÉÅÉääÉêI=ë™äÉÇÉë=ÇÉí=Éê=ãìäáÖí=~í=ÑçêÉí~ÖÉ=Éå=éê‹Åáë=
ëóêÉÇçëÉêáåÖ=á=ÑçêÜçäÇ=íáä=ÇÉå=íáäÑ›êíÉ=~ëâÉã‹åÖÇÉK==

TKP q›êêáåÖëJ=çÖ=éÉääÉíÉêáåÖë~åä‹Ö=

m™=ÑáÖìê=NT=ëÉë=ëÉäîÉ=í›êêÉJ=çÖ=éÉääÉíÉêáåÖë~åä‹ÖÖÉí=ëçã=çãÑ~ííÉê=í›êêáåÖI=
åÉÇÇÉäáåÖI=ÄÉÑìÖíåáåÖI=éÉääÉíÉêáåÖ=çÖ=â›äáåÖK=f=ÇÉ=ÉÑíÉêÑ›äÖÉåÇÉ=~Ñëåáí=Éê=ÇÉ=
ÉåâÉäíÉ=~åä‹Öëíêáå=ÄÉëâêÉîÉíI=ãÉÇ=ÜÉåîáëåáåÖ=íáä=éêçÅÉëÇá~Öê~ããÉíK==
=

=
cáÖìê=NTW=c›êëíÉ=ìÇâ~ëí=íáä=Éí=éêçÅÉëÇá~Öê~ã=Ñçê=éÉääÉíÉêáåÖë~åä‹ÖÖÉíK=



=

QR=

=
TKPKNTKPKNTKPKNTKPKN q›êêáåÖq›êêáåÖq›êêáåÖq›êêáåÖ====

fåÇÉå=éÉääÉíÉêáåÖ=~Ñ=ÇÉå=î™ÇÉ=Ö›ÇåáåÖI=ëâ~ä=Ö›ÇåáåÖÉåë=î~åÇáåÇÜçäÇ=
êÉÇìÅÉêÉë=íáä=ìåÇÉê=S=BK=cçêë›Ö=á=ä~Äçê~íçêáÉí=Ü~ê=îáëíI=~í=Ö›ÇåáåÖÉå=ìåÇÉê=
í›êêáåÖI=Ç~ååÉê=Éå=ÇáÑÑìëáçåëí‹í=ëâçêéÉI=ëçã=ÑçêÜáåÇêÉê=ÇÉå=ìåÇÉêäáÖÖÉåÇÉ=
Ö›ÇåáåÖ=á=~í=í›êêÉK=aÉê=ëâ~ä=ë™äÉÇÉë=ÉåíÉå=î‹äÖÉë=Éå=í›êêÉãÉíçÇÉI=Üîçê=ëâçêéÉå=
âçåíáåìÉêäáÖí=ÄêóÇÉë=ìåÇÉê=í›êêÉéêçÅÉëëÉåI=ÉääÉê=Éå=ãÉíçÇÉ=Üîçê=ÇÉå=î™ÇÉ=
Ö›ÇåáåÖ=ìÇä‹ÖÖÉë=ãÉÇ=Éå=ë™=ëíçê=çîÉêÑä~ÇÉI=~í=ÇÉå=í›êêÉ=ëâçêéÉ=ìÇÖ›ê=ÜÉäÉ=
ã~ëëÉåK==
==
^ã~åÇìë=h~Üä=Ü~ê=á=ÇÉêÉë=éêçÇìâíéêçÖê~ã=ìÇëíóê=íáä=ëáÇëíå‹îåíÉ=éêçÅÉëI=çÖ=
~åÄÉÑ~äÉê=~í=ÇÉå=î™ÇÉ=Ö›ÇåáåÖ=â›êÉë=áÖÉååÉã=Éå=ÉâëíêìÇÉêI=Üîçê=ÇÉå=
ÉâëíêìÇÉêÉë=ìÇ=á=íóåÇÉ=íê™ÇÉ=çÖ=îáÇÉêÉ=ìÇ=é™=Éí=í›êêÉÄ™åÇK=q›êêáåÖÉå=ÑçêÉÖ™ê=
ãÉÇ=~ÑÑìÖíÉí=çÖ=çéî~êãÉí=~íãçëÑ‹êáëâ=äìÑíK=^ÑëìÖåáåÖëäìÑíÉå=äÉÇÉë=íáä=Éå=klu=
ëâêìÄÄÉêK=====
=

=
cáÖìê=NUW=rÇëåáí=~Ñ=éêçÅÉëÇá~Öê~ããÉí=J=ÉâëíêìÇÉê=çÖ=í›êêÉ~åä‹ÖK=

=
TKPKOTKPKOTKPKOTKPKO kÉÇÇÉäáåÖ=çÖ=ÄÉÑìÖíåáåÖkÉÇÇÉäáåÖ=çÖ=ÄÉÑìÖíåáåÖkÉÇÇÉäáåÖ=çÖ=ÄÉÑìÖíåáåÖkÉÇÇÉäáåÖ=çÖ=ÄÉÑìÖíåáåÖ====

cçê=~í=ÇÉå=í›êêÉÇÉ=Ö›ÇåáåÖ=â~å=éêÉëëÉ=íáä=ÖçÇÉ=ëí‹êâÉ=éáääÉêI=ëâ~ä=Ö›ÇåáåÖÉå=
åÉÇÇÉäÉë=íáä=Éí=éìäîÉê=ãÉÇ=âçêåëí›êêÉäëÉ=é™=ìåÇÉê=MIR=ããK=qáä=ÇÉííÉ=Ñçêã™ä=
~åîÉåÇÉë=Éå=âåìëÉêK==
=
bÑíÉê=âåìëÉêÉå=äÉÇÉë=ÇÉí=í›êêÉÇÉ=Ö›ÇåáåÖëéìäîÉêI=îá~=Éå=ÑçêÇÉäÉêëåÉÖäI=íáä=Éå=
ÄÉÑìÖíåáåÖëãáâëÉêI=Üîçê=Ö›ÇåáåÖëéìäîÉêÉí=ÄÉÑìÖíÉë=ãÉÇ=î~åÇK=cçêã™äÉí=ãÉÇ=
ÄÉÑìÖíåáåÖÉå=Éê=~í=ëáâêÉI=~í=Ö›ÇåáåÖëéìäîÉêÉí=Ü~ê=ÇÉí=êÉííÉ=î~åÇáåÇÜçäÇ=áåÇÉå=
éÉääÉíÉêáåÖI=ãÉÇ=ÜÉåÄäáâ=é™=~í=çéå™=ÇÉå=ÄÉÇëí=ãìäáÖÉ=âî~äáíÉí=~Ñ=
Ö›ÇåáåÖëéáääÉêåÉK=_ÉÑìÖíåáåÖÉå=ÑçêÉÖ™ê=Ä~íÅÜîáë=á=Éí=ÉåÇåì=áââÉ=Ñ~ëíä~Öí=~åí~ä=
ÄÉÑìÖíåáåÖëãáâëÉêÉK=jáâëÉêåÉ=çéëíáääÉë=é™=îÉàÉÅÉääÉêI=ÜîçêîÉÇ=ã~å=ÉÑíÉê=
ã™äáåÖ=~Ñ=Ö›ÇåáåÖëéìäîÉêÉíë=î~åÇáåÇÜçäÇI=â~å=íáäë‹ííÉ=ÇÉå=Éâë~âíÉ=ã‹åÖÇÉ=
î~åÇ=íáä=Ö›ÇåáåÖëéìäîÉêÉíK==
=

=
cáÖìê=NVW=rÇëåáí=~Ñ=éêçÅÉëÇá~Öê~ããÉí=J=âåìëÉêI=ÑçêÇÉäÉê=çÖ=ÄÉÑìÖíåáåÖë=ãáâëÉêÉK=

=



=

QS=

TKPKPTKPKPTKPKPTKPKP mÉääÉíÉmÉääÉíÉmÉääÉíÉmÉääÉíÉêáåÖêáåÖêáåÖêáåÖ====

bÑíÉê=ÄÉÑìÖíåáåÖ=äÉÇÉë=Ö›ÇåáåÖëéìäîÉêÉí=îá~=Éå=ÇçëÉêáåÖëãáâëÉê=ÑêÉã=íáä=
éáääÉéêÉëëÉåI=Üîçê=ÇÉí=éêÉëëÉë=íáä=ëí~ÄáäÉ=éáääÉêK=^ÑëìÖåáåÖëäìÑí=Ñê~=éáääÉéêÉëëÉå=
äÉÇÉë=íáä=Éå=klu=ëâêìÄÄÉêK==
=

=
cáÖìê=OMW=rÇëåáí=~Ñ=éêçÅÉëÇá~Öê~ããÉí=J=açëëÉêáåÖëãáâëÉê=çÖ=éêÉëëÉK=

=
k™ê=Ö›ÇåáåÖëéìäîÉêÉí=éêÉëëÉë=ÖÉååÉã=éáääÉéêÉëëÉåë=ã~íêáÅÉI=ÑçêÉÖ™ê=ÇÉê=Éå=
ãÉâ~åáëâ=é™îáêâåáåÖ=ëçã=çéî~êãÉê=Ö›ÇåáåÖëéáääÉêåÉK=^äí=ÉÑíÉê=î~åÇáåÇÜçäÇ=á=
Ö›ÇåáåÖëéìäîÉêÉí=›ÖÉë=Ö›ÇåáåÖëéáääÉêåÉë=íÉãéÉê~íìê=íáä=TM=Ó=NMM˚`K==

TKQ h›äáåÖ=çÖ=é~âåáåÖ=

cê~=éáääÉéêÉëëÉå=äÉÇÉë=ÇÉ=î~êãÉ=Ö›ÇåáåÖëéáääÉê=íáä=Éí=â›äÉÄ™åÇë~åä‹ÖI=Üîçê=ÇÉ=
â›äÉë=ãÉÇ=~ÑÑìÖíÉí=~íãçëÑ‹êáëâ=äìÑíK=^ÑëìÖåáåÖëäìÑíÉå=Ñê~=â›äÉÄ™åÇë~åä‹ÖÖÉí=
äÉÇÉë=íáä=Éå=kl

u
=ëâêìÄÄÉêK==

=

=
cáÖìê=ONW=rÇëåáí=~Ñ=éêçÅÉëÇá~Öê~ããÉí=J=â›äÉ~åä‹ÖK=

=
bÑíÉê=â›äáåÖ=Éê=éáääÉêåÉ=ëí~ÄáäÉ=çÖ=â~å=é~ââÉë=á=äìÑíí‹ííÉ=ÉãÄ~ää~ÖÉêK=

TKR Õâçåçãá=

^ìÖìëí=OMNN=î~ê=ä~åÇã~åÇÉåë=å‹êáåÖëëíçÑéêáëNS=é™=TIN=âêKLâÖ=âî‹äëíçÑ=á=
~ããçåáìãåáíê~íI=NPIU=âêKLâÖ=ÑçëÑçê=á=Çá~ããçåáìãÑçëÑ~íI=SIP=âêKLâÖ=â~äáìã=á=
â~äáìãÅÜäçêáÇ=çÖ=OIQ=âêKLâÖ=ëîçîä=á=ëîçîäëìê~ããçåá~âK==
=
hçããìåÉâÉãá=íáäí‹åâÉê=~í=ë‹äÖÉê=ëáå=Ö›ÇåáåÖ=íáä=Ö›ÇåáåÖëáåÇìëíêáÉåI=çÖ=â~å=
ÇÉêÑçê=áââÉ=ë‹äÖÉ=Ö›ÇåáåÖÉå=íáä=ä~åÇã~åÇëéêáëÉêK=aÉê=Éê=êÉÖåÉí=ãÉÇ=~í=
hçããìåÉâÉãáë=ë~äÖëéêáë=Ñçê=Ö›ÇåáåÖÉå=äáÖÖÉê=OR=B=ìåÇÉê=ä~åÇã~åÇÉåë=
Ö›ÇåáåÖëéêáëK==
=

===================================================
NS=ïïïKâçêåÄ~ëÉåKÇâ=



=

QT=

q~ÄÉä=NRW=hçããìåÉâÉãáë=ë~äÖëéêáë=Ñçê=j_j=Ö›ÇåáåÖ=çÖ=ÖóääÉÖ›ÇåáåÖK==

==== = j_j=Ö›ÇåáåÖj_j=Ö›ÇåáåÖj_j=Ö›ÇåáåÖj_j=Ö›ÇåáåÖ==== dóääÉÖ›ÇåáåÖdóääÉÖ›ÇåáåÖdóääÉÖ›ÇåáåÖdóääÉÖ›ÇåáåÖ====
==== hçããìåÉâÉãáë=

å‹êáåÖëëíçÑéêáë=
xâêKLâÖz=

fåÇÜçäÇ==
xâÖLíçåz=

k‹êáåÖëJ=
ëíçÑéêáë=
xâêKLíçåz=

fåÇÜçäÇ=
xâÖLíçåz=

k‹êáåÖëJ=
ëíçÑéêáë=
xâêKLíçåz=

= = = = = =

qçí~äí=k= RIP=== SQ= PPVIO= SN= POPIP=
= = = = = =

`áíê~íJ=çÖ=
î~åÇçéä›ëÉäáÖ=m=

NMIQ= SV= TNTIS= SR= STSIM=
= = = = = =

s~åÇçéä›ëÉäáÖ=p= NIU= QP= TTIQ= NU= POIQ=
= = = = = =

d›ÇåáåÖëéêáëd›ÇåáåÖëéêáëd›ÇåáåÖëéêáëd›ÇåáåÖëéêáë==== ==== ==== NNNNKKKKNPQIONPQIONPQIONPQIO==== ==== NNNNKKKKMPNITMPNITMPNITMPNIT====

====
bå=âçåîÉåíáçåÉä=ã~àëÖ›ÇåáåÖ=EkJm=OMJNMF=âçëíÉÇÉ=á=OMMVNO=ãÉääÉã=OKUMM=çÖ=
PKMMM=âêKLíçåK=hçããìåÉâÉãá=ë~äÖëéêáë=é™=NKMPO=çÖ=NKNPQ=âêKLíçå=äóÇÉê=áââÉ=
ìêÉ~äáëíáëâI=ë~ããÉåäáÖåÉí=ãÉÇ=OMMV=éêáëÉêåÉ=Ñçê=âçåîÉåíáçåÉä=Ö›ÇåáåÖK==
=
jÉÇ=âÉåÇëâ~Ä=íáä=éêçÅÉëëÉåë=çãë‹íåáåÖ=çÖ=î~êá~ÄäÉ=çãâçëíåáåÖÉêI=Éê=ÇÉí=
ãìäáÖí=~í=ÄÉêÉÖåÉ=éêçÅÉëëÉåë=Ç‹âåáåÖëÄáÇê~ÖK==
=
lãë‹íåáåÖ=çãÑ~ííÉê=Ä™ÇÉ=ë~äÖ=~Ñ=Ö›ÇåáåÖ=çÖ=áåÇíàÉåáåÖ=îÉÇ=ãçÇí~ÖÉäëÉ=~Ñ=
~ëâÉK=fåÇíàÉåáåÖÉå=îÉÇ=ãçÇí~ÖÉäëÉ=~Ñ=~ëâÉ=Éê=ë~í=íáä=SMM=âêK=éêK=íçå=~ëâÉK=aÉååÉ=
éêáë=Éê=ë~í=ìÇ=Ñê~=ÇÉå=åìî‹êÉåÇÉ=ÇÉéçåÉêáåÖëéêáëI=Ç~=éêçÅÉëëÉå=ëâ~ä=î‹êÉ=
âçåâìêêÉåÅÉÇóÖíáÖ=ãÉÇ=~äíÉêå~íáîÉ=ÄÉÜ~åÇäáåÖëãìäáÖÜÉÇÉêK==
aÉ=î~êá~ÄäÉ=çãâçëíåáåÖÉê=Éê=çãâçëíåáåÖÉêI=ÇÉê=î~êáÉêÉê=ãÉÇ=éêçÇìâíáçåëJ
ëí›êêÉäëÉåK=pí›êëíÉÇÉäÉå=~Ñ=ÇÉ=î~êá~ÄäÉ=ìÇÖáÑíÉê=Éê=ìÇÖáÑíÉê=íáä=ëóêÉêK=aÉ=
~åîÉåÇíÉ=ëóêÉéêáëÉêI=Éê=ÇÉ=éêáëÉå=hçããìåÉâÉãá=âìååÉ=ÑçêÜ~åÇäÉ=ãÉÇ=ÇÉêÉë=
äÉîÉê~åÇ›êÉê=~ìÖìëí=OMNNK=aÉ=êÉëíÉêÉåÇÉ=ìÇÖáÑíÉê=Éê=âî~äáÑáÅÉêÉÇÉ=Ö‹í=ìÇ=Ñê~=
íáÇäáÖÉêÉ=ÉêÑ~êáåÖK====
=
q~ÄÉä=NSW=mêçÅÉëëÉåë=Ç‹âåáåÖëÄáÇê~Ö=îÉÇ=ÑêÉãëíáääáåÖ=~Ñ=ÜÉåÜçäÇëîáë==
j_jJÖ›ÇåáåÖ=çÖ=ÖóääÉÖ›ÇåáåÖK==

==== j_jJÖ›ÇåáåÖ=
xâêKLíçå=~ëâÉz=

dóääÉÖ›ÇåáåÖ=
xâêKLíçå=~ëâÉz=

= = =

lãë‹íåáåÖ= OKRMR= OKPPP=
s~êÉÑçêÄêìÖ= JNKRVT= JNKSQQ=
^åÇêÉ=çãâçëíåáåÖÉê= JNRS= JNRR=
i~ÖêáåÖ=çÖ=Ñê~Öí= JNNU= JNNU=
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Resumé 

 

Efter forbrænding af fosforholdige biomasser fås en aske, som indeholder fosfor på en form, der er svær 

tilgængelig for planterne. Asken egner sig derfor ikke som gødning. Der er i projektet udviklet en 

vådkemisk metode til behandling af udvalgte bioasker. Under den vådkemiske behandling ændres 

fosforens kemiske form, så den er let tilgængelig for planterne. Efterfølgende tørres og presses gødning 

til gødningspiller, uden ændring af fosforens plantetilgængelighed.  

 

Projektperioden er delt op i 3 faser, hvor der i første fase arbejdes med procesoptimering, i anden fase 

laves pilotforsøg med tørring og pelletering af en våd gødning og i tredje fase udarbejdes der 

anlægsudlægning på processen.  

 

Gennem procesoptimering er den optimale ”opskrift” fundet, hvorefter denne ”opskrift” er anvendt til 

pilotforsøg hos det tyske firma Amandus Kahl. Til slut er der udarbejdet anlægsudlægning på hele 

processen samt en økonomisk beregning af anlæggets tilbagebetalingstid.  

 

Hovedkonklusioner: 

For at gødningen kan sælges til gødningsindustrien, skal dens fosfor som minimum være 70 % vand- og 

citratopløselig. Jo mere af gødningens fosfor der er vandopløselig, jo højere bliver gødningens 

handelsværdi. Derudover skal kvælstofindholdet være på minimum 5 %. Gennem procesoptimeringerne 

er det lykkedes at lave en gødning, der opfylde begge krav og som samtidig indeholder over 70 % 

vandopløselig fosfor. 

 


