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ÕÖ××ØÙÚ
ÛÜÝÞ ßÜàÞÝÞ áàâãáßÞ ãä å ÞàáÝàÞ ãæ àçàèßáãä ÞèåßßàáÝäé àêâàáÝëàäßÞ ìÝßÜ í

2îïëåðà ìÝßÜ å ÜÝéÜ áàÞãçñßÝãä èáãÞÞàð òàåë Þâàèßáãëàßàáó ôáãë ßÜà áàÞñçßÞ ãæ
ßÜãÞà àêâàáÝëàäßÞ åòÞãçñßà èáãÞÞ ÞàèßÝãäÞ æãá ßÜà àçàèßáãäÝè Þßåßà àêèÝßåßÝãäÞ ìàáà
ñçßÝëåßàçõ ðàßàáëÝäàðó öä ëåäõ èåÞàÞ ßÜà âáàÞàäß ìãá÷ áàâáàÞàäßÞ ßÜà øáÞß ßÝëà
ÞñèÜ èáãÞÞ ÞàèßÝãäÞ Üåùà òààä ëàåÞñáàðó

úÜåß ëãßÝùåßàð ñÞ ßã ëàåÞñáà ßÜàÞà èáãÞÞ ÞàèßÝãäÞ ÝÞ ãñßçÝäàð Ýä ûÜåâßàá üó
ÛÜÝÞ èÜåâßàá åçÞã èãäßåÝäÞ å ðÝÞèñÞÞÝãä ãæ áàçàùåäß ßÜàãáàßÝèåç ìãá÷Þï åÞ ìàçç åÞ
Þãëà âáàùÝãñÞ àêâàáÝëàäßåç ÝäùàÞßÝéåßÝãäÞ ìÜÝèÜ ìàáà Ýëâãáßåäß âáàèñáÞãáÞ ßã ßÜà
âáàÞàäß Þßñðõó

ûÜåâßàá ý âáàÞàäßÞ å ðàßåÝçàð ðàÞèáÝâßÝãä ãæ ßÜà ëåäõ âáàùÝãñÞ ÞßñðÝàÞ ãä ßÜà
ÞâàèßáãÞèãâõ ãæ í

2îó ÛÜÝÞ ìåÞ å èáñèÝåç âåáß ãæ ßÜÝÞ ßÜàÞÝÞï åÞ ßÜà ÞâàèßáãÞèãâõ ãæ
í

2î ñäðàáâÝäÞ ßÜà ÝäßàáâáàßåßÝãä ãæ ßÜà èãëâçÝèåßàð àçàèßáãäÝè Þßáñèßñáà æãñäð Ýä
ßÜà ëàåÞñáàð àäàáéõ çãÞÞ Þâàèßáåó

öä ûÜåâßàá þ ìà ðÝÞèñÞÞ ßÜà àêâàáÝëàäßåç åââåáåßñÞ åäð ãñá ëàåÞñáàëàäß
ßàèÜäÝÿñàÞ åäð èåçÝòáåßÝãä âáãèàðñáàÞï ÝäèçñðÝäé Þãëà åçßàáåßÝãäÞ ßÜåß ìàáà ëåðà
ðñáÝäé ßÜà èãñáÞà ãæ ßÜà âáàÞàäß àêâàáÝëàäßÞó ÛÜà Þâàèßáåç ðàèãäùãçñßÝãä âáãèà�
ðñáà æãá ðàßàáëÝäÝäé ßÜà ðÝ�àáàäßÝåç èáãÞÞ ÞàèßÝãäÞ åäð ßÜà ëãçàèñçåá âÜåÞà ÞÜÝæß
åäåçõÞÝÞ ßàèÜäÝÿñà æãá ðàáÝùÝäé ßÜà Ýäßàéáåç èáãÞÞ ÞàèßÝãäÞï åáà åçÞã ðàÞèáÝòàð Ýä
ßÜÝÞ èÜåâßàáó

îñá àêâàáÝëàäßåççõ ðàßàáëÝäàð èáãÞÞ ÞàèßÝãäÞ åáà âáàÞàäßàð åäð ðÝÞèñÞÞàð Ýä
ûÜåâßàá � æãá ßÜà øáÞß ÞÝê àêèÝßàð àçàèßáãäÝè ÞßåßàÞï ìÝßÜ ßÜÝÞ ðÝÞèñÞÞÝãä çåáéàçõ
òàÝäé æáåëàð Ýä ßàáëÞ ãæ å èãëâåáÝÞãä ßã ßÜà èñááàäßçõ åùåÝçåòçà ßÜàãáàßÝèåç ðåßåó
ÛÜà èáãÞÞ ÞàèßÝãäÞ æãá ßÜà áàëåÝäÝäé ÞßåßàÞï ìÜÝèÜ èãñçð äãß òà èãëâåáàð ßã ßÜàãáõïåáà âáàÞàäßàð Ýä ßÜà åââàäðÝèàÞ � åäð �ó

ûÜåâßàá � ðÝÞèñÞÞàÞ ßÜà ñÞà ãæ ßÜà âáàÞàäß èáãÞÞ ÞàèßÝãäÞ Ýä ãáðàá ßã èåçèñçåßà
Þãëà âåáåëàßàáÞ ñÞàæñç Ýä åßëãÞâÜàáÝè ëãðàççÝäéó ôÝäåççõ ßÜà ëå�ãá øäðÝäéÞ ãæ
ßÜà âáàÞàäß Þßñðõ åáà ÜÝéÜçÝéÜßàð Ýä ûÜåâßàá �ï ìÜàáà áàèãëëàäðåßÝãäÞ åáà åçÞã
ëåðà æãá æñßñáà ìãá÷ó

ÝÝÝ
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<=>?@AB C DEFAG A=HI @E @JKLH MB NK>IL@?O PIQKF?I @JIB DI>I @JI R>?@ @E ESI>
MI @JI=> ?FNNE>@ KLG JKTI LITI> QIK?IG N>ET=G=LU =@V C DEFAG KA?E A=HI @E @JKLH
MB NK>IL@?O ?=?@I> KLG U>KLGNK>IL@? WE> PI=LU K ?EF>QI EW ILQEF>KUIMIL@ KLG
=L?N=>K@=EL WE> AELUI> @JKL C QKL >IMIMPI>V

XJI UF=GKLQI EW MB ?FNI>T=?E> Y??EQ=K@I Z>EWI??E> [=QJKIA \>FLUI>O @J>EFUJ]
EF@ @J=? N>E^IQ@O JK? PIIL =LTKAFKPAIV C DEFAG A=HI @E @JKLH J=M WE> J=? ?FNNE>@
KLG ILQEF>KUIMIL@ KLG WE> ?JK>=LU J=? I_NI>@=?IV `> aKF>ILQI bKMNPIAAc? KGT=QI
KLG I_NI>@=?I DI>I KA?E =MNE>@KL@ @E @JI ?FQQI?? EW @J=? N>E^IQ@O KLG KAELU D=@J
@JI D=?I QEFL?IA EW dMI>=@F? Z>EWI??E> ZI@I> XIFPLI> DI>I U>IK@AB KNN>IQ=K@IGV

C DEFAG A=HI @E KQHLEDAIGUI @JI >I?IK>QJ U>EFN EW Z>EWI??E> e=>E?J= XKLKHK K@
fENJ=K gL=TI>?=@B =L hKNKLO WE> @JI MIK?F>IMIL@? @JIB MKGI @E Q>E?? QJIQH D=@J
EF>?V C DEFAG KA?E A=HI @E KQHLEDAIGUI `>V XEM iI?Q=ULE KLG `>V jELU]k= k=M
lGIQIK?IGm WE> @JI=> JIANWFA QEMMIL@? =L >IUK>G @E @JI @JIE>I@=QKA QKAQFAK@=EL?V

XJI K??=?@KLQI EW @JI @KAIL@IG ?@KS EW @JI dAIQ@>EL=Q? KLG dLU=LII>=LU nE>H]
?JEN? DK? MFQJ KNN>IQ=K@IGV C KM U>K@IWFA @E @JIM WE> KAA @JI=> JIAN MK=L@K=L=LU
@JI KNNK>K@F? KLG D=@J K TK>=I@B EW @IQJL=QKA N>EPAIM? @JK@ C ILQEFL@I>IG KAELU
@JI DKBV

XJKLH BEF @E MB WIAAED NE?@U>KGFK@I ?@FGIL@? WE> JIAN=LU @E MKHI @JI DE>H=LU
ILT=>ELMIL@ K@ <A=LGI>? JKNNB KLG N>EGFQ@=TIV <E> JIAN=LU MI @E >IMIMPI> @JI
E@JI> =MNE>@KL@ @J=LU =L A=WIO A=HI JED @E JKTI WFLO C KA?E JKTI @E @JKLH KAA MB
W>=ILG?V

<=LKAAB C DEFAG A=HI @E @JKLH @JI <I>>B X>F?@ KLG @JI Yib bIL@>I EW d_QIAAILQI
WE> YL@=MK@@I> KLG [K@@I> f@FG=I?O DJE N>ET=GIG MI D=@J K ?QJEAK>?J=NV XJKLH?
KA?E @E <A=LGI>? gL=TI>?=@B WE> @JI KDK>G EW K iI?IK>QJ f@FGIL@ bELWI>ILQI X>KTIA
o>KL@V
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�������� ��� ��������� �� ����� ������ �� ������� �������� ��������� ��� ����
��� ��������� �� ������� ����  ��� ��� ��� ���� �������� ��������� ��� ������
������ �� ������ ¡¢£  ¤�� �� ������������ ���� ��� ���� ��� ������������ �����
�� ¥��� ��� ���� ���������� �� �� ¢¦µ�� ����� ����� ��� ���� ���������� �� ���
����������� �� ��� ����� �������§ ¨������� ������� ©����� ��� ª������� �� ����
�� �� ����� �������«� ������� ����� ¡¢£  ������ ����� �� ��� ¬�� ���� ���������
�������� �� ��� �������� ¡�¬£� ��� �� ���� ������� �� ��� ���������� �� ��� ���
¡£  ��� ��������� �� ����� �� �� ���� ��®����� ������ �� �� ����� ��������� ���
����� ��������� �� ����� �� ���� ������� ����� �� ����������� �� ���� �� ����� 

¯������ ������ ���� �� ����� �� �� °��� �� ����� ��� �� ��������  ¯����
�� �� ��������� ��������� �� ��� ���������� ����� ��� ����� �� ��������� ���� ��
����� ��� ������ ������� ��°��� �� ����� ±²³ �� ��� ����� ���� �� ������� ¡¬£ 
�� ��� �����«� ���������� ����� �� � ���� ��������� ���������� ��� ����� �� ��«�
������ ���������� �� ��� �������� ��´� �������� ������� �� ���� �� ������� ����������
��������� ��������� ���� ��� ������«� ������� ������� �������� ���� ���� �� ����� 
�� ���� µ

2

� �����������
≈¶¦³ �� ��� ����� ¬¬· �� ������� ������� ¡̧ £� �������

����� ����� ����� �� �������������  ��� ������� �� ��� ����� �� ���� �� ��
���� ���� ±²³ ������ ���� ��� ������ ����� ����������� ��� � ����� ������ �� ���
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ÃÄÅÆÅÇÈÆÉÄÃ ÈÆÊÅËÆÌÇÅÆÍÉ ÍÎ ÏÐÄÅ ÄËÍÇÉÈ ÅÏÐ ÑÄËÅÏÒ ÓÏÆÊ ÐÔÐÕÅ ÅÏÇÊ ÏÐÃÖÊ ÅÍ ÕËÐÄÅÐ
Ä ÃÄË×ÐË ÆÉÏÄÌÆÅÄÌÃÐ ÄËÐÄ ÍÉ ÍÇË ÖÃÄÉÐÅÒ

ØÕÕÇËÄÅÐ ÕËÍÊÊ ÊÐÕÅÆÍÉÊ ÎÍË ÅÏÐ ÈÆÔÐËÐÉÅ ÖÍÊÊÆÌÃÐ ÍÇÅÕÍÙÐÊ ÍÎ ÄÉ ÐÃÐÕÅËÍÉ Ú ÛÄÅÐË
ÙÍÃÐÕÇÃÐ ÕÍÃÃÆÊÆÍÉÜ ÄËÐ ÆÙÖÍËÅÄÉÅ ÆÉ ÆÙÖËÍÝÆÉ× ÍÇË ÇÉÈÐËÊÅÄÉÈÆÉ× ÍÎ ÖËÍÕÐÊÊÐÊ ÅÏÄÅ
ÍÕÕÇË ÛÏÐËÐÝÐË ÎËÐÐ ÐÃÐÕÅËÍÉÊ ÄÉÈ ÛÄÅÐË ÕÍÐÞÆÊÅÒ ßÆÉÕÐ ÛÄÅÐË ÆÊ ÊÍ ÕÍÙÙÍÉ ÅÏÐÊÐ
ÊÕÐÉÄËÆÍÊ ÍÎ ÕÍÐÞÆÊÅÐÉÕÐ ÄËÐ ÉÇÙÐËÍÇÊÜ ÍÕÕÇËËÆÉ× ÆÉ ÅÏÐ àÐÃÈÊ ÍÎ ÊÖÄÕÐ ÊÕÆÐÉÕÐÜ
ÖÃÄÊÙÄ ÖÏáÊÆÕÊÜ ÌÆÍÖÏáÊÆÕÊ ÄÉÈ ÆÉ ÄÅÙÍÊÖÏÐËÆÕ ÊÕÆÐÉÕÐÒ âÍË ÐÞÄÙÖÃÐÜ ÕËÍÊÊ ÊÐÕÅÆÍÉÊ
ÎÍË ÐÃÐÕÅËÍÉ ÊÕÄÅÅÐËÆÉ× ÎËÍÙ ÌÍÅÏ ÃÆãÇÆÈ ÄÉÈ ÝÄÖÍËÍÇÊ ÛÄÅÐË ÄËÐ ÎÇÉÈÄÙÐÉÅÄÃ ÅÍ
ÄÉ ÇÉÈÐËÊÅÄÉÈÆÉ× ÄÉÈ ÏÐÉÕÐ ÎÇËÅÏÐË ÈÐÝÐÃÍÖÙÐÉÅ ÍÎ ÖÃÄÊÙÄ ÐÃÐÕÅËÍÊÇË×ÆÕÄÃ ÈÐÝÆÕÐÊ
äåæÒ çÉ ÄÈÈÆÅÆÍÉ ÕÄÃÕÇÃÄÅÆÍÉÊ ÆÉ ÅÏÐ àÐÃÈ ÍÎ ÆÉÈÇÊÅËÆÄÃ ÖÃÄÊÙÄ ÖÏáÊÆÕÊÜ Ìá ÓÄÊ èé êë
äìæÜ ÎÍË ÅÏÐ ËÐÙÍÝÄÃ ÍÎ íî

x

ÊÖÐÕÆÐÊ ÎËÍÙ Ä ïÇÐ ×ÄÊ Ìá ÖÃÄÊÙÄ ÖËÍÕÐÊÊÐÊÜ ËÐãÇÆËÐÈ
ÕËÍÊÊ ÊÐÕÅÆÍÉÊ ÎÍË ÄÃÃ ÕÍÙÖÍÉÐÉÅÊ ÍÎ ÅÏÐ ïÇÐ ×ÄÊ ÆÉÕÃÇÈÆÉ× ÛÄÅÐË ÝÄÖÍÇËÒ ÓÏÐ
ÆÙÖÍËÅÄÉÕÐ ÍÎ ÄÕÕÇËÄÅÐ ÕËÍÊÊ ÊÐÕÅÆÍÉÊ ÎÍË ÐÃÐÕÅËÍÉÚÛÄÅÐË ÕÍÃÃÆÊÆÍÉÊ ÆÉ ÙÍÈÐÃÃÆÉ×
ÅÏÐ ÐÔÐÕÅÊ ÍÎ ËÄÈÆÄÅÆÍÉ ÍÉ ÌÆÍÃÍ×ÆÕÄÃ ÅÆÊÊÇÐ ðÌá ÅÏÐ ÕÄÃÕÇÃÄÅÆÍÉ ÍÎ ÐÃÐÕÅËÍÉ ÅËÄÕñÊò
ÆÊ ÄÃÊÍ ÛÐÃÃ ñÉÍÛÉÜ ÏÄÝÆÉ× ÌÐÐÉ ÊÇÙÙÄËÆóÐÈ Ìá ôÐÏÄËÄ èé êë äõæ ÄÉÈ öÇ

ñ
Íó èé êë

ä÷æÒ
ÓÏÐ ÕÇËËÐÉÅ ÊÅÄÅÐ ÍÎ ÊÕÄÅÅÐËÆÉ× ÅÏÐÍËá ÆÊ ÊÇÕÏ ÅÏÄÅ ÅÏÐ ÃÐÝÐÃ ÍÎ Ä×ËÐÐÙÐÉÅ

ÌÐÅÛÐÐÉ ÕÄÃÕÇÃÄÅÐÈ ÄÉÈ ÙÐÄÊÇËÐÈ ÕËÍÊÊ ÊÐÕÅÆÍÉÊÜ ÆÊ ãÇÆÅÐ ×ÍÍÈ ÎÍË ÙÄÉá ÐÃÐÕÅËÍÉÚ
ÄÅÍÙ ÊÕÄÅÅÐËÆÉ× ÖËÍÕÐÊÊÐÊÒ ØÊ ÈÆÊÕÇÊÊÐÈ Ìá øËÄá èé êë äùæ ÅÏÐ ÕÍÉÝÐË×ÐÉÅ ÕÃÍÊÐÚ
ÕÍÇÖÃÆÉ× ðúúúò ÙÐÅÏÍÈ ×ÆÝÐÊ ÝÐËá ×ÍÍÈ ËÐÊÇÃÅÊÜ ÛÏÐÉ ÕÍÙÖÄËÐÈ ÛÆÅÏ ÄÝÄÆÃÄÌÃÐ
ÐÞÖÐËÆÙÐÉÅÊÜ ÎÍË ÐÃÐÕÅËÍÉ ÊÕÄÅÅÐËÆÉ× ÎËÍÙ ÌÍÅÏ ÄÅÍÙÆÕ ÏáÈËÍ×ÐÉ ÄÉÈ ÏÐÃÆÇÙ ÄÅÍÙÊÜ
ÄÊ ÛÐÃÃ ÄÊ ÅÏÐ ÄÃñÄÃÆ ÄÅÍÙÊ ÄÉÈ ÄÃñÄÃÆÉÐÚÐÄËÅÏ ÄÅÍÙÊÒ çÉ Ä ÙÍËÐ ËÐÕÐÉÅ ËÐÝÆÐÛ øÇÕñÚ
ÙÄÉ ÄÉÈ ßÇÃÃÆÝÄÉ äûæ ÕÍÉÊÆÈÐËÐÈ ÅÏÐ ×ÐÉÐËÄÃ ÄÕÕÍËÈ ÌÐÅÛÐÐÉ ÅÏÐÍËá ÄÉÈ ÐÞÖÐËÆÙÐÉÅ
ÆÉ ÕËÍÊÊ ÊÐÕÅÆÍÉÊ ÎÍË ÐÃÐÕÅËÍÉ ðÄÉÈ ÄÃÊÍ ÖÍÊÆÅËÍÉò ÊÕÄÅÅÐËÆÉ× ÎËÍÙ ÄÅÍÙÊ ÄÉÈ ÙÍÃÐÚ
ÕÇÃÐÊÒ ÓÏÐá ÄÃÊÍ ÉÍÅÐÈ ÅÏÄÅ ËÐÊÇÃÅÊ ÎÍË ÕÄÃÕÇÃÄÅÆÍÉÊ ÍÎ ÐÃÐÕÅËÍÉÚÄÅÍÙ ÊÕÄÅÅÐËÆÉ×
ÎÍË ÙÄÉá ÖËÍÕÐÊÊÐÊ ÄËÐ ãÇÆÅÐ ×ÍÍÈÒ âÇËÅÏÐËÙÍËÐ ÅÏÐá ÕÍÉÕÃÇÈÐÈ ÅÏÆÊ ÛÄÊ ÄÃÊÍ
ÅÏÐ ÕÄÊÐ ÎÍË ÊÍÙÐ ÃÆ×ÏÅ ÙÍÃÐÕÇÃÄË ÊÖÐÕÆÐÊ ÐÒ×Ò í

2

Ò üÍÛÐÝÐË ÅÏÐá ÄÃÊÍ ÏÆ×ÏÃÆ×ÏÅÐÈ
ÅÏÐ ÊÆ×ÉÆàÕÄÉÅ ÈÆÊÕËÐÖÄÉÕÆÐÊ ÅÏÄÅ ÐÞÆÊÅ ÌÐÅÛÐÐÉ ÅÏÐÍËá ÄÉÈ ÐÞÖÐËÆÙÐÉÅ ÎÍË ÙÄÉá
ÖÍÃáÄÅÍÙÆÕ ÊáÊÅÐÙÊÒ
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GH IJKK GH LJMNO PHJQPK MN RSJ TJKUH VQ WVUJKKMNO UMHXPHHJU JGYKMJY ISJYJ RSJHJ XYVHH
HJXRMVNH GYJ MWZVYRGNR MNZPR ZGYGWJRJYH[ \PYRSJY] GH GN MKKPHRYGRMVN VQ RSMH KGRRJY
ZVMNR] RSJ XYVHH HJXRMVNH UJRJYWMNJU SJYJ IJYJ PHJU RV XGKXPKGRJ HVWJ ^PGNRMRMJH
VQ MWZVYRGNXJ MN GRWVHZSJYMX WVUJKKMNO] IMRS RSJ J_JNRPGK GMW LJMNO RV MNXKPUJ
RSJHJ ZGYGWJRJYH MN G HRGRMHRMXGK J^PMKMLYMPW WVUJK VQ `GYRSaH MVNVHZSJYJ[ bVRJ
RSGR RSJ HRGRMHRMXGK J^PMKMLYMPW GZZYVGXS IGH MNMRMGKKc UJ_JKVZJU Lc dGYRIYMOSR ef
gh ijkl] GNU IGH MWZKJWJNRJU ZYJ_MVPHKc RV ZYJUMXR RSJ GLHVKPRJ ZVZPKGRMVN UJNm
HMRc VQ _MLYGRMVNGKKc JnXMRJU b

2 odGWZLJKK ef gh ijFlp] q
2 orVNJH ef gh ijslp GNU

bq odGYRIYMOSR ef gh ijklp V_JY G YGNOJ VQ GKRMRPUJH[ t
2

q IMKK GKHV PKRMWGRJKc LJ
MNXKPUJU MN VPY MVNVHZSJYMX WVUJK MN VYUJY RV XGKXPKGRJ ZVZPKGRMVN UJNHMRMJH QVY MRH
UMHHVXMGRM_J JnXMRJU HRGRJH[ uSJ GMW VQ RSGR IVYv MH RV MWZYV_J VPY PNUJYHRGNUMNO
QVY RSJ YVKJ VQ JKJXRYVNmUYM_JN ZYVXJHHJH MN RSJ ZYVUPXRMVN VQ _MLYGRMVNGKKc JnXMRJU
qt MN VPY GRWVHZSJYJ[ wR MH vNVIN RSGR _MLYGRMVNGKKc JnXMRJU qt WVKJXPKJH ZYVm
UPXJ RSJ xJMNJK LGNUH PZVN UJmJnXMRGRMVN] oxJMNJK ijyl] ijzlp] LPR RSJ HVPYXJ VQ
RSMH _MLYGRMVNGKKc JnXMRJU qt XVPKU LJ XSJWMXGK] VY JKJXRYVN UYM_JN] VY G WMnRPYJ
VQ LVRS[ {H GN MNMRMGK HRJZ MN GXSMJ_MNO RSMH GMW] RSJ ZYJHJNR RSJHMH YJZVYRH JKJXm
RYVN JNJYOc RYGNHQJY YGRJH GNU JKJXRYVN MWZGXR JnXMRGRMVN YGRJH XGKXPKGRJU IMRS RSJ
MNRJOYGK XYVHH HJXRMVNH UJRJYWMNJU MN RSMH HRPUc[ uSMH MH UJRGMKJU MN dSGZRJY s[

uSJYJ SG_J LJJN HJ_JYGK ZYJ_MVPH HRPUMJH MNRV JKJXRYVN XVKKMHMVN MNUPXJU JKJXm
RYVNMX JnXMRGRMVNH MN t

2

q[ bV ZYJ_MVPH JnZJYMWJNRGK HRPUc] SVIJ_JY] SGH ZPLKMHSJU
GLHVKPRJ XYVHH HJXRMVNH QVY RSJHJ ZYVXJHHJH] GKRSVPOS WGNc JnZJYMWJNRGK GNU RSJm
VYJRMXGK HRPUMJH SG_J WGNGOJU RV JKPXMUGRJ RSJ JnXMRJU HRGRJ HZJXRYVHXVZc VQ t

2

q[
|VWJ VQ RSJ QVYJWVHR HZJXRYVHXVZMX HRPUMJH MNXKPUJ uYG}WGY ef gh ij~l] �VUUGYU
GNU tPNR ij�l] dSPR}MGN ef gh i��l] rPYJRG i�jl GNU xVRG ef gh i��l[ uSJHJ HZJXRYVm
HXVZMX HRPUMJH] GKVNO IMRS RSJ WPKRMRPUJ VQ VRSJY JKJXRYVN MWZGXR] ZSVRVGLHVYZRMVN
GNU RSJVYJRMXGK IVYvH] IJYJ G NJXJHHGYc ZYJXPYHVY RV RSJ ZYJHJNR HRPUc� JNGLKMNO
RSJ GXXPYGRJ GNU YJKMGLKJ MNRJYZYJRGRMVN VQ RSJ WJGHPYJU JNJYOc KVHH HZJXRYG[ \PKK
UJRGMKH GNU J_GKPGRMVNH VQ GKK RSGR IVYv GYJ ZYV_MUJU MN dSGZRJY �[

{NVRSJY JHHJNRMGK ZYJXPYHVY RV RSJ ZYJHJNR IVYv IGH RSJ G_GMKGLMKMRc VQ GXXPm
YGRJ JKGHRMX UM�JYJNRMGK XYVHH HJXRMVNH o�d|Hp] GH RSJc GYJ PHJU RV ZPR RSJ �d|H
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��¦��©� �¨  ���� �� ���� ���� ����� ±¤´³¡
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�����« ©��� �� �¬ ������� ����ª�
≈
Ë¡µÇ�¿« ��� �� ��¦�� ��� ���� ���������¡
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×ØÙØ ÚØ ÛÜÝØ ÝÞØ ßÛÝØàÙáâ ãÙÜää äØãÝßÜÛ åæçèé ãáâãêâáÝßÜÛä ëì íÙßÝãÞáÙî ïð ñò óôõö÷
øßâ ïð ñò óôùö÷ úØØ ïð ñò óôôö÷ ûÜÙàáÛ óôüö áÛî øÜÙýÛþßØâ ïð ñò óôÿö� � ãÜ��áÙßäÜÛ Ü�
ÝÞØ ÙØäêâÝä �ÙÜ� ÝÞØäØ äÝêîßØä äÞÜÚä ãÜÛäßîØÙáëâØ îßä�áÙßÝì÷ ßÛ ëÜÝÞ �áàÛßÝêîØ áÛî
äÞá�Ø÷ ëØÝÚØØÛ ÝÞØ �áÙßÜêä ÝÞØÜÙßØä� �Þßä ÜëäØÙ�áÝßÜÛ ãáÛ áâäÜ ëØ àØÛØÙáâßäØî ÝÜ
ÝÞØ ÜÝÞØÙ ãÜ��ÜÛ ØâØãÝÙÜÛßã äÝáÝØä ÝÞØì ãÜÛäßîØÙØî� �ÞØ Ø�ÝØÛÝ Ü� ÝÞßä îßä�áÙßÝì
ßä äÜ�ØÚÞáÝ äêÙ�ÙßäßÛà÷ áä ÝÞØÙØ áÙØ äÜ�Ø äßàÛßýãáÛÝ äß�ßâáÙßÝßØä ëØÝÚØØÛ äÜ�Ø
Ü� ÝÞØäØ îß�ØÙØÛÝ ÝÞØÜÙØÝßãáâ á��ÙÜáãÞØä� 	ÜÙ Ø�á��âØ �ÜêÙ Ü� ÝÞØäØ ãáâãêâáÝßÜÛä÷
Ûá�Øâì íÙßÝãÞáÙî ïð ñò÷ øßâ ïð ñò÷ úØØ ïð ñò áÛî ûÜÙàáÛ÷ ÚØÙØ ãáÙÙßØî ÜêÝ ßÛ ÝÞØ
ý�Øî ÛêãâØß å	
é á��ÙÜ�ß�áÝßÜÛ áÝ ÝÞØ Ø�êßâßëÙßê� àØÜ�ØÝÙì÷ ÚÞßâØ øÜÙýÛþßØâ ïð
ñò êäØî ÝÞØ áîßáëáÝßã ÛêãâØß å�
é á��ÙÜ�ß�áÝßÜÛ� íÙßÝãÞáÙî ïð ñò áÛî úØØ ïð ñò áâäÜ
ëÜÝÞ ãáÙÙßØî ÜêÝ ÝÚÜ äÝáÝØ ãáâãêâáÝßÜÛä÷ ÚßÝÞ íÙßÝãÞáÙî ïð ñò êäßÛà ÝÞØ èãÞÚßÛàØÙ
�êâÝßãÞáÛÛØâ �ØÝÞÜî áÛî úØØ ïð ñò ÝÞØ îßäÝÜÙÝØî�Úá�Ø á��ÙÜ�ß�áÝßÜÛ� øßâ ïð ñò
Ø��âÜìØî ý�Ø ÝáÙàØÝ äÝáÝØä ÚßÝÞßÛ ÝÞØ ãÜ��âØ� ÜÞÛ �áÙßáÝßÜÛáâ �ØÝÞÜî áÛî âßþØ
íÙßÝãÞáÙî ïð ñò áÛî úØØ ïð ñò ãáâãêâáÝØî ëÜÝÞ æçè áÛî �çè �áâêØä� 	ßÛáââì÷ ÚØ ÛÜÝØ
ÝÞáÝ ëÜÝÞ ûÜÙàáÛ áÛî øÜÙýÛþßØâ ïð ñò �áîØ äØ�ØÛ äÝáÝØ ���áÝÙß� ãáâãêâáÝßÜÛä Ü�
ÝÞØ æçèä �ÜÙ ÝÞØ b̃3
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1

äÝáÝØ� �ââ ÝÞØäØ ãÜ��êÝáÝßÜÛä áÙØ îßäãêääØî ßÛ îØÝáßâ ßÛ
çÞá�ÝØÙ ü�

øßâ ïð ñò óôùö÷ ûÜÙàáÛ óôüö áÛî øÜÙýÛþßØâ ïð ñò óôÿö áâäÜ ãáâãêâáÝØî ãÙÜää äØãÝßÜÛä
�ÜÙ ÝÞØ ã3�

1

÷
Ã1�

1

áÛî B̃1
�

1

äÝáÝØä� æÛ áîîßÝßÜÛ÷ úØØ ïð ñò óôôö ãÜ��êÝØî ãÙÜää
äØãÝßÜÛä �ÜÙ á äØãÜÛî äÝáÝØ ÚßÝÞ 3

�
1

äì��ØÝÙì÷ ëêÝ ÚßÝÞ á ÞßàÞØÙ Ø�ãßÝáÝßÜÛ ØÛØÙàì�
øßâ ïð ñò �ÜêÛî ÝÞØßÙ �çèä �ÜÙ ÝÞØ äßÛàâØÝ ÝÙáÛäßÝßÜÛä åÃ1�

1

áÛî B̃1
�

1

é ÝÜ ëØ
äÝÙÜÛàâì �ÜÙÚáÙî �ØáþØî÷ ëêÝ ÝÞØ ÝÙß�âØÝ äÝáÝØä ÚØÙØ ÛÜÝ äÜ� �ÜÝÞ ûÜÙàáÛ áÛî øßâ
ïð ñò �ÜêÛî ÙØäÜÛáÛãØä ßÛ áââ ÝÞØßÙ ßÛÝØàÙáâ ãÙÜää äØãÝßÜÛä÷ ÚÞßâØ øÜÙýÛþßØâ ïð ñò óôÿö
ãáâãêâáÝØî äÝÙêãÝêÙØâØää ãÙÜää äØãÝßÜÛä ÚßÝÞ ÝÞØßÙ �
 �ØÝÞÜî� �ÞØäØ á��áÙØÛÝâì
ãÜÛ�ßãÝßÛà ÙØäêâÝä äêààØäÝ ÝÞáÝ ØßÝÞØÙ ÝÞØ 	
 ÙØäÜÛáÛãØä áÙØ äß��âì áÛ áÙÝØ�áãÝ
Ü� ÝÞØ ãáâãêâáÝßÜÛ áÛî ÝÞØÙØ�ÜÙØ ÛÜÝ �Þìäßãáâ÷ ÜÙ ÝÞáÝ ÝÞØ �
 á��ÙÜáãÞ îÜØä ÛÜÝ
Ø�ØãÝß�Øâì ÝÙØáÝ �ÜÙ ÙØäÜÛáÛãØä�

�ÞØ �ÜäÝ ÙØãØÛÝ ãáâãêâáÝßÜÛ Úáä �ØÙ�ÜÙ�Øî ëì ß� óôÖö÷ ÚÞÜ ãÜ��êÝØî æçèä
�ÜÙ ÝÞØ Ã1�

1

äÝáÝØ÷ ÚßÝÞ á äãáâØî �ÜÙÛ �ØÝÞÜî÷ áÝ ßÛãßîØÛÝ ØâØãÝÙÜÛ ØÛØÙàßØä �ÙÜ�
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