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h <R DBNBABP giC jkPCKBNiRD >PDPKCQa E lmn oACNQa E pqVr oACNQa E Hs NBbPCYKR[
P]^KNY _ YKA^ KRRDeNgiC :^ KBa :PBab :Qa

t G<=XlHm?X]<u= E l YPQBCNQKY lRvNRPPCNRv wPkKCB^ PRB?Z : <u= =i : rUqp E GiY : HKR uP[Ci oKQKBPRQiL OPxNQi w :@ : qyMqq E Llz<Gj :
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<R BaND siC� sP DBA[} BaP QiRZPCvPRQP ig vPRPCNQ DBi QaKDBNQ DPKCQa KY]

viCNBa^ D BisKC[ BaP uKCPBi DPB ig QiRBNRAiAD ^AYBN]ic� PQBNZP ikBN^ NbKBNiRkCicYP^ D : maP gi QAD ND iR icBKNR NRv K SRNBP KkkCix N^ KBNiR BaKB DaiAY[QKkBACP BaP PRBNCP DiYABNiR DPB NR K DANBKcYP DPRDP E saNQa s NYY c P [PSRP[ADNRv BaP QiRQPkB ig �][i^ NRKRQP : |R[PC ^ NY[ KDDA^kBNiRD KciAB BaP kCi]QPDD Bi vPRPCKBP RPs QKR[N[KBP DiYABNiRD E BaP YN^ NB KkkCix N^ KBNiR DPB s NYY
c P [PBPC^ NRP[ PRBNCPY} c} BaP KCQa NZNRv DBCKBPv}: ~P NRZPDBNvKBP Bsi [Ng]
gPCPRB KCQa NZNRv DBCKBPvNPD saNQa YPK[ Bi K [N�PCPRB YN^ NB cPaKZNiC ig BaP
KYviCNBa^ D E }NPY[NRv ciAR[D iR BaP icBKNRP[ KkkCix N^ KBNiR TAKYNB} KD sPYY
KD iR BaP QKC[NRKYNB} ig BaP CPDAYBNRv uKCPBi DPB KkkCix N^ KBNiR :

� �� ����� � ^AYBN]ic� PQBNZP ikBN^ NbKBNiR E QiRZPCvPRQP E �][i^ NRKRQP E DBi QaKD]BNQ DPKCQa KYviCNBa^ D :
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? Qi^^iR viKY NR ^AYBN]ic� PQBNZP ikBN^ NbKBNiR ND Bi N[PRBNg} BaP DPB ig
uKCPBi]ikBN^ KY DiYABNiRD �BaP P� QNPRB DPB � KR[ NBD N^ KvP NR ic� PQBNZP DkKQP EBaP uKCPBi gCiRB �BaP P� QNPRB gCiRBNPC� : lxQPkB giC Dk PQNKY QKDPD E saPCP BaPuKCPBi DPB ND SR NBP iC CPkCPDPRBKcYP c} K SRNBP QiYYPQBNiR ig YNRP DPv^ PRBD
�DAQa KD NR ^AYBN]ic� PQBNZP YNRPKC kCivCK^^ NRv � E NB ND NR vPRPCKY RiB kCKQBN]QKc YP Bi [PBPC^ NRP BaP PRBNCP uKCPBi DPB : <R DBPK[ E K DANBKcYP KkkCix N^ KBNiRQiRQPkB ND RPP[P[ :

XKCNiAD KkkCix N^ KBNiR QiRQPkBD cKDP[ iR �]P� QNPRQ} KCP vNZPR NR �M � : ? D
^iDB ig BaP^ [PKY s NBa NRSRNBP DPBD E BaP} KCP RiB kCKQBNQKY giC iAC kACkiDP
ig kCi[AQNRv KR[ ^ KNRBKNR NRv K CPkCPDPRBKBNZP DAcDPB ig SRNBP DNbP : | DNRv
[NDQCPBP �]KkkCix N^ KBNiRD ig BaP uKCPBi DPB sKD DAvvPDBP[ DN^AYBKRPiADY}c} ��� E �U� E KR[ �y� : maP vPRPCKY N[PK ND BaKB PKQa uKCPBi]ikBN^ KY kiNRB ND
KkkCix N^ KBPY} [i^ NRKBP[ c} Di^ P kiNRB ig BaP KkkCix N^ KBNiR DPB :

wPDkNBP BaP PxNDBPRQP ig DANBKcYP KkkCix N^ KBNiR QiRQPkBD E NRZPDBNvKBNiRD
iR BaP 	
���� �	 ig kKCBNQA YKC KYviCNBa^ D BisKC[D DAQa KkkCix N^ KBNiRDPBD E BaKB ND E BaPNC KcNYNB} Bi icBKNR K DANBKc YP uKCPBi DPB KkkCix N^ KBNiR NRBaP YN^ NB E aKZP CP^ KNRP[ CKCP : HPZPCKY DBA[NPD E DAQa KD �r E W� E QiRDN[PC iR Y}BaP QiRZPCvPRQP Bi BaP PRBNCP uKCPBi DPB E iC Bi K QPCBKNR DAcDPB s NBaiAB
QiRDN[PCNRv BaP KkkCix N^ KBNiR TAKYNB}:<R ��� BaP NDDAP ig QiRZPCvPRQP BisKC[D K SRNBP]DNbP uKCPBi DPB KkkCix N^ K]BNiR sKD SRKYY} K[[CPDDP[ giC K vPRPCKY QYKDD ig NBPCKBNZP DPKCQa KYviCNBa^ D :
msi KCQa NZNRv KYviCNBa^ D sPCP kCikiDP[ BaKB kCiZKcY} ^ KNRBKNR K SRNBP]DNbP KkkCix N^ KBNiR ig KYY kiNRBD PZPC vPRPCKBP[ [ACNRv BaP DPKCQa kCi QPDD :maND YP[ Bi BaP QYKN^ BaKB BaPDP KCQaNZNRv DBCKBPvNPD s NYY PRDACP QiRZPCvPRQPBi K uKCPBi DPB KkkCix N^ KBNiR ig vNZPR TAKYNB} giC KR} NBPCKBNZP DPKCQa KYvi]CNBa^ BaKB gAYS YYD QPCBKNR ^ NY[ KDDA^kBNiRD KciAB BaP kCi QPDD Bi vPRPCKBP
RPs DPKCQa kiNRBD : ~ aNYP BaND QYKN^ aiY[D BCNZ NKYY} NR BaP QKDP ig [NDQCPBP
�iC [NDQCPBNbP[ � DPKCQa DkKQPD E NBD PxBPRDNiR Bi BaP QiRBNRAiAD QKDP ND RiBDBCKNvaBgiCsKC[ : GiRDN[PCKBNiR ig ���	���� � ^i[PYD E aisPZPC E QKR YPK[ Bi
kCicYP^ D saPR E P :v :E ADNRv ^ P^PBNQ DBCKBPvNPD �^PBKaPACNDBNQ DPKCQa KYvi]CNBa^ D ^ NxP[ s NBa Yi QKY DPKCQa DBCKBPvNPD saNQa NBDPYg ADP DBPk DNbP QiRBCiY� :maP viKY ig BaND kKkPC ND Bi PDBKcYNDa QiRZPCvPRQP CPDA YBD s NBa CPDkPQB BiSRNBP uKCPBi DPB KkkCix N^ KBNiRD giC DBi QaKDBNQ ^AYBN]ic� PQBNZP ikBN^ NbKBNiR
KYviCNBa^ D siC�NRv NR QiRBNRAiAD [i^ KNRD : ~P DBKCB c} QiRDN[PCNRv BaPSCDB KCQaNZNRv DBCKBPv} gCi^ ��� KR[ kCiZP QiRZPCvPRQP s NBa kCicKcNYNB}
iRP Bi KR �]KkkCix N^ KBP uKCPBi DPB NR BaP YN^ NB : maPR sP kCikiDP K RPs
KCQaNZNRv DBCKBPv} BaKB K[[NBNiRKYY} PRDACPD BaKB KYY PYP^ PRBD ig BaP YN^ NB
DPB KCP uKCPBi]ikBN^ KY kiNRBD NBDPYg : @iC ciBa DBCKBPvNPD sP vNZP ciAR[D iRBaP KkkCixN^ KBNiR TAKYNB} KR[ iR BaP QKC[NRKYNB} ig BaP YN^ NB DiYABNiR DPB :
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<R BaP giYYis NRv sP QiRDN[PC QiRBNRAiAD ARQiRDBCKNRP[ ^AYBN]ic� PQBNZP ikBN]
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<R BaP gi YYis NRv sP s NYY [PSRP K sPK�PC QiRQPkB ig [i^ NRKRQP E Di]QKYYP[�KcDiYABP� �][i^ NRKRQP E saNQa s NYY c P ADP[ giC iAC gACBaPC DBA[NPD :
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~P aKZP Bi P^kaKDNbP BaKB BaP �][i^ NRKRQP CPYKBNiR C ARYN�P BaP \QYKDDNQKY \
iRP [PSRP[ KciZP C ND RiB BCKRDNBNZP E N :P :E Ng � 3@ 1 KR[ 1 3@ D NB [iPD �
�
giYYis BaKB � 3@ D E cAB NB giYYis D BaKB � 3h@ D : maND gKQB s NYY c P ADP[ NRYKBPC QiRDN[PCKBNiRD KD sPYY KD BaP giYYis NRv _ Ng � 3 1 KR[ 1 3@ D NB giYYis D
BaKB � 3@ D :
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? YviCNBa^ � vNZPD K gCK^ PsiC� ig K vPRPCNQ DBi QaKDBNQ ^AYBN]ic� PQBNZP
ikBN^ NbKBNiR KYviCNBa^ E saNQa s NYY c P QiRDN[PCP[ NR BaND siC� : maPiCP^ r :�
DBKBPD K QiRZPCvPRQP CPDAYB saNQa ND QYiDPY} CPYKBP[ Bi BaP kCPDPRB siC� E cABsaNQa YPK[D NR vPRPCKY Bi ARciAR[P[ KCQa NZP DNbPD :
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<R BaP giYYis NRv sP NRZPDBNvKBP Bsi [N�PCPRB DBCKBPvNPD giC BaP KCQaNZNRv ig
BaP DiYABNiRD giAR[ c} BaP KYviCNBa^ YPK[NRv Bi [N�PCPRB YN^ NB c PaKZNiCD igBaP DPTAPRQP ig KCQaNZPD �AR[PC QPCBKNR K[[NBNiRKY QiR[NBNiRD� :

@NCDB E sP KDDA^ P BaKB BaP PRBCNPD ig �  
 ? KCP \D^ KYY \E KR[ BaAD BaKB NBND DA� QNPRB Bi icBKNR KR �]KkkCix N^ KBP uKCPBi DPB : @iC BaND E sP QiRDN[PC BaP
KCQaNZNRv DBCKBPv} kCikiDP[ NR ��� E aPCP vNZPR KD ? YviCNBa^ r : <B Qi^kABPDBaP DAcDPTAPRB KCQa NZP � ig K vNZPR KCQa NZP �� E K kikAYKBNiR � E KR[ KR
�  
 ? : | DNRv BaND DBCKBPv}E BaP DPTAPRQP ig KCQa NZPD aKD K YN^ NB cPaKZNiC
[PDQCNc P[ NR maPiCP^ M :r : mi Dais BaND E sP RPP[ SCDB BaP giYYis NRv icZNiAD
cAB QCAQNKY kCikPCB} ig BaP KCQaNZNRv DBCKBPv}:
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' 2 >iAvaY} DkPK�NRv E BaP DBKBP^ PRB gi YYis D DNRQP kiNRBD � KCP iR Y}
[NDQKC[P[ gCi^ BaP KCQaNZP Ng NR BACR KRiBaPC kiNRB � sNBa � 3 � ND NRDPCBP[
�Ba ND \CPkYKQP^ PRB \ ND vNZPR NR YNRPD y E p KR[ �� NR ? YviCNBa^ r� : mi cP
^iCP kCPQNDP E YPB � � `� ; 	� h 	 � � � 	� + d 	 )  * : ~ NBaiAB YiDD ig vPRPCKYNB} sP
KDDA^ P BaKB KYY k iNRBD � � KCP QiRDN[PCP[ NR Ba ND iC[PCNRv �N :P :E NR BaP giC]YiikNR YNRP r ig ? YviCNBa^ r� : maPCP KCP Bsi QKDPD sP aKZP Bi [NDBNRvANDa :GKDP ? _ �  �� : wPSRP � 
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<B aiY[D BaKB � 
+  � KR[ PNBaPC � 
+ � � iC � 
+ 3 � �[AP Bi BaP BCKRDNBNZNB} ig
3� : <R ciBa QKDPD NB ND � 
+ 3@�t � :GKDP I _ �  � : FPB � � � < 	 ;  `� 	 � � � 	 )d : ?gBPC BaP ; ]Ba NBPCKBNiR ig BaP
iABPC giC]Yiik NR ?YviCNBa^ r BaPCP Px NDBD KR PYP^PRB �<  � sNBa �< 3@�t � <
�YNRP M CPDk : YNRP �� ig ? YviCNBa^ r� : wPSRP � 
< _� �< KR[ � 
� 	 ) � ;  � 	 � � � 	 ) E
KD KciZP : <B giYYis D BaKB � 
+  � KR[ � 
+ 3@�t � KD QYKN^ P[ :
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�K� HNRQP  ND Qi^kKQB KR[ � ND QiRBNRAiAD NB gi YYis D BaKB � ''& ND ARNgiC^ Y}

QiRBNRAiAD : nPRQP giC ��M  
 ? BaPCP Px NDBD K � ( q DAQa BaKB
� 3@�t 1 B� 	 1   sNBa �� A 1 � $ � � �M �

wPSRP � _� �
% ���
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� ND KR ikPR QiZPC ig �& : HNRQP �& ND Qi^kKQB NB gi YYis D C [AP Bi BaPBaPiCP^ ig nPNRP]IiCPY C BaKB BaPCP Px NDBD K SRNBP DAc QiZPC
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I} �r� NB gi YYis D BaKB BaPCP Px NDB s NBa kCicKcNYNB} iRP 	 RA^cPCD); 	 � � � 	 )�
 * DAQa BaKB PKQa �� �� � � ,  	 ) � � 	 � � � 	 	 E vPBD \Z NDNBP[ \ c}� ������� KgBPC )� NBPCKBNiR DBPkD : maKB ND E �+
 	 ) � � 	 � � � 	 	 E QiRBKNR Ds NBa kCicKcNYNB} iRP K kiNRB ��  �� �� � � ,  E KR[ BaAD E �+
 QiRBKNR Ds NBa kCicKcNYNB} iRP K ZPQBiC � � sNBa � � 3@�t �� : I} QiRDBCAQBNiR

ig ����)� �� � ���� �@ BaPCP Px NDBD giC KYY ) � )� sNBa kCicKcNYNB} iRP K
�+�  �+ DAQa BaKB �+� 3@�t �� �DPP FP^^K �� : HPB )� _� ^Kx `); 	 � � � 	 )�

d:

=is YPB �   : @iC � BaPCP Px NDBD K �  �& DAQa BaKB � �� � +% � �� �
KR[ DNRQP � ND K QiZPC ig �& BaPCP PxNDBD KR )  `� 	 � � � 	 	d s NBa �  
� � �� � � : FPB )� 	 � � E KR[ �+� cP KD [PDQCNc P[ KciZP KR[ YPB ) � )� : HNRQP ��
KR[ � KCP NRDN[P � � �� � � NB gi YYis D c} �M� BaKB � � 3@�t � � KR[ � � 3@�t � :n PRQP sP aKZP s NBa kCicKcNYNB} iRP _
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maAD E sP aKZP BaKB �+� 3@ � 	 ) � )� E s NBa kCicKcNYNB} iRP KD [PDNCP[ :
�c � maND gi YYis D N^^P[NKBPY} c} BaP QiRDBCAQBNiR ig 0 �	# ��	5 ���-@ �Bi

c P ^iCP kCPQNDP E c} YNRPD M C U ig ? YviCNBa^ r� :
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�c � I} �K� NB giYYis D BaKB BaPCP Px NDBD s NBa kCicKcNYNB} iRP K )�  * DAQa

BaKB �+� ND KR �]KkkCix N^ KBP uKCPBi DPB : ? DDA^ P BaKB BaND RA^cPC )�
ND vNZPR : ��+� � ND QPCBKNRY} SRNBP : @ACBaPC YPB ) � )� : I} QiRDBCAQBNiR ig
����)� �� � ����r @ BaP KCQaNZP �+ ND KYDi KR �]KkkCix N^ KBP uKCPBi DPB :maKB ND E gACBaPC kiNRBD KCP iRY} NRDPCBP[ Bi BaP KCQaNZP Ng NR BACR KBYPKDB iRP [i^ NRKBP[ DiYABNiR ND [PYPBP[ �YNRP p ig ? YviCNBa^ M� : maAD
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BaP ^KvRNBA[PD ig BaP KCQa NZPD ND ciAR[P[ cPYis KR[ ^iRiBiRNQKYY}
[PQCPKDNRv KR[ QiRZPCvPD BaAD Bi KR PYP^PRB ��  * : @ACBaPC E DNRQP
��+ �  * 	 )  * E BaPCP PxNDBD K );  * DAQa BaKB ��+ � � �� 	 B ) � ); :
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<B CP^ KNRD Bi Dais BaKB ��  �& : @iC BaND E KDDA^P BaKB �� 9 �& :
wPSRP � � KD BaP KCvA^ PRB ig BaP ^ KxN^A^ ig � ���� : HNRQP �� 9 �&
KR[ �� ND Ri sPK� uKCPBi kiNRB NB giYYis D BaKB � �� � � $% � ��� � KR[
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KYY kiNRBD �< KCP ^ABAKYY} RiR][i^ NRKBNRv E BaP N^ KvPD ig BaPDP kiNRBD KCP
KYY Yi QKBP[ iR K �ZNCBAKY� QiRBNRAiADY} [N�PCPRBNKcYP QACZP

� _ �� ; 	� ; � � 
 h� �� �� 	 � �� �� �y�

saPCP � _ �� ; 	� ;� � �� h 	� h � ND K DBCNQBY} ^iRiBiRNQKYY} [PQCPKDNRv �cAB
RiB RPQPDDKCNY} DAC� PQBNZP � gARQBNiR : maP YPRvBa ig BaND QACZP QKR cP ciAR[P[
KD giYYis D _� ��� � � � �

� � �� 
 �� � ��� � � � �
� � � �� �h  �� 
 �� � �h��

+ � � �
� � ���  � � �

� � �� 
 �� � ��� � � � �
� � ��� A � � �

� � � 
 �� ���
+ �� ; A � ; �  �� h A � h �

�p �

maAD E giC * � r sP DPP BaKB �� � � + ��� ��� � �? �� ��� � �@� � 	 )  * E KD QYKN^ P[
KciZP :



=is sP BACR iAC KBBPRBNiR Bi BaP vPRPCKY QKDP E N :P : YPB * � r cP
vNZPR : wPSRP � _� �� ; 	� ;� � � � � �� �; 	� �; � E � ��� _� �� ; 	� ; � � � � � �
�� ��; 	� ��; � � �� �? ; 	� �? ; � � � � � � �� �; 	� �; � E KR[ � ��� _� �� ; 	 � � � 	 � ��; 	� �? ; 	 � � � 	 � �; � E ) � � 	 � � � 	 * A �: <R KRKYiv} Bi BaP cN]ic� PQBNZP QKDP E BaPN^ KvPD ig BaP PYP^ PRBD ig BaP KCQaNZPD KCP Yi QKBP[ NR BaP vCKka ig K ^ Kk �
saNQa ND QaKCKQBPCNbP[ KD gi YYis D _� _ � � 
� �� � 	 � � � 	 � �; � � �� ; 	 � � � 	 � �; 	 � �� ; 	 � � � 	 � �; �� 	 �V �

saPCP � _ � � ��  	�  � ND K DA� QNPRBY} D^iiBa gARQBNiR DKBNDg}NRv BaP
^iRiBiRNQNB} QiR[NBNiRD � ��� 
 � $ q 	 B�  � KR[ B) � � 	 � � � 	 * A �: maPR EBaP �* A ��][N^ PRDNiRKY ZiYA^ P ig � sNBa kKCK^ PBPC CKRvP � QKR cP ciAR[P[
KD giYYis D _

� � ) �� � � �� � ��	 � ��h  ��� � �� 
 � � ��� ;  h  � � �  � � ��� �;  h  ���
+ �� ''''

� ��� ; ''''��  � � �  �� ''''

� ��� �; '''' ��  �� ���
� �;�

�� ; ��� �
� �� � 

� 


''''

� ��� � ''''�� �� �� ����  �� ���
� �;�

�� ; ��� �
� �A � � 

� 


� ��� � �� �� �� ����  �� ���
+

�

� �����
���� �
� 	 ���	����

�;

<� ;

�� �� A � �� �

��q�

maND ciAR[ ig BaP ZiYA^ P YPK[D [NCPQBY} Bi BaP ciAR[ ig BaP QKC[NRKYNB} ig
BaP KCQaNZPD KD DBKBP[ KciZP saNQa QiRQYA[PD BaP kCiig :

� 	����
 � �� �� � � � ^NR��& �� �� � ��� � � � ^Kx��& �� �� � 	 � + ) + * &
��� ��� � � � ! "# � & 4# � -���� 0 �	# ��	5 ���� @ & �#  ��	# �� ���  >��� =
����� �� 0 (� 
���#> - �� /
-��� ' 
� �( ( )  * ��

��+ � +


�� ; �M� � A � �

� � � � ����

8 �

' 2 ~P QKR QiRDN[PC BaP kCi QPDD ig NRQYA[NRv DiYABNiRD NRBi BaP KCQaNZP
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BaP ARNiR ig KYY KCQaNZPD Ak Bi NBPCKBNiR � KR[ � 
� � �� BaP DAcDPB ig BaiDP
KCQaNZP ^P^cPCD BaKB aKZP cPPR K[[P[ NR YNRP � : maAD E BaP Ri[P DPB ig � �
KgBPC NBPCKBNiR � ND �� E KR[ � � NBDPYg ND K giCPDB saiDP CiiBD KCP BaP QACCPRB
KCQaNZP ^ P^cPCD � � KR[ saiDP YPKgD KCP BaP PYP^ PBD ig � 
� : jcZNiADY}E BaP
RA^cPC ig CiiBD ^ADB c P D^ KYYPC BaKR BaP RA^cPC ig YPKgD E Di �� � � + �� 
� �:mi ciAR[ �� 
� �E BaP RA^cPC ig PYP^ PRBD BaKB PZPC PRBPCP[ BaP KCQaNZP NRYNRP � E sP KvKNR QiRDN[PC BaP cixPD � � _� � �� �� � A ��W 	 ��W� giC KYY �  � 
� :
wAP Bi YNRP M E K DiYABNiR � vPRPCKBP[ NR NBPCKBNiR � 
 + � QKRRiB cP KQQPkBP[NR YNRP � Ng � �� � YNPD NRDN[P BaP cix � � ig KR} kCPZNiADY} KQQPkBP[ PYP^ PRB ig
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� �� ; �M �� � A � � ��� �� E BaAD BaP QYKN^ P[ ciAR[ iR BaP KCQaNZP DNbP gi YYis D :
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~P aKZP kCikiDP[ vPRPCNQ DBi QaKDBNQ DPKCQa KYviCNBa^ D giC icBKNRNRv �]
KkkCix N^ KBP uKCPBi DPBD KD sPYY KD �]uKCPBi DPBD ig K QiRBNRAiAD ^AYBN]
ic� PQBNZP ikBN^ NbKBNiR kCicYP^ NR BaP YN^ NB : ~P aKZP kCPDPRBP[ K QiRZPC]
vPRQP CPDAYB giC BaPDP KYviCNBa^ D E KR[ aKZP vNZPR ciAR[D iR BaP QKC[NRKYNB}
ig BaP QiCCPDkiR[NRv KCQaNZPD :@iC gABACP siC� E BaPCP KCP K YiB ig NRBPCPDBNRv BikNQD saNQa QKR cP K[[CPDDP[Bi K[ZKRQP BaP kCPDPRB siC� : jRP QiA Y[ P :v : QiRDN[PC BaP Dk PP[ ig BaP QiR]ZPCvPRQP E NR kKCBNQA YKC saPR BaP ^ PBai[D kCPDPRBP[ KciZP KCP a}cCN[NbP[



sNBa YiQKY DPKCQa DBCKBPvNPD : @ACBaPC E sP NRBPR[ Bi KkkY} BaND BaPiCPBNQKY
gCK^PsiC� NR DPKCQa giC BaP [PZPYik^ PRB ig gKDB KR[ CPYNKc YP ^AYBN]ic� PQBNZP
ikBN^ NbKBNiR KYviCNBa^ D :
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