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bcd efgh icj icd dkhlmghcnncd dhoknco clj pmllcqcd hgg icrspjhtncd frocjjflj rcd dkhlcsgd
kfgfnnucncd mlj icj ic pfgfpj icghd iccd rs kmhlj rc esc rc ncsg vgmskc r wxmnmlmo hc kfg
y z { hjpxhl rfld |}~ ��x icmg uco c �z� cj �cofg�sc uf nf kfvc �} � p� z fsddh |�~� � pc
dmlj ncd efgh icj icd uf xmnmlmo hc �khl ��� � � � � �k �� � ms �� �� � z

�mhj �� � � � � � � � � � slc efgh icj ic dkhlmghcnnc dhoknco clj pmllcqc z �l pmldhr ucgc
hph nc kgmtnuco c rc n wcq hdjclpc rcd dkhlcsgd kfgfnnucncd kfg gfkkmgj uf slc djgspjsgc rc
�c�n �scnpml�sc � dsg � �sh cdj � icehrcooclj � slc v icl icgfnhdfjhml rs kgmtnuco c
rc n wcq hdjclpc rcd dkhlcsgd kfgfnnucncd pfg nf pmllcq hml rc bce h��he hjf cdj sl pfd
kfgjhpsnhcg rc djgspjsgc rc �c�n z �c kgmtnuco c cdj hlefghflj kfg jgfld�mgo fjhmld
pml�mgo cd rc nf o icjgh�sc � jmsj dkhlcsg � dsg �� � � � � kfgfnnucnc kfg gfkkmgj uf � �
hlrshj sl dkhlcsg �� dsg �� � �� � � kfgfnnucnc kfg gfkkmgj uf � z �h � cdj cqfpjc � fnmgd
� cdj nf pmllcq hml rc bceh��hehjf r wslc o icjgh�sc �� rc nf pnfddc pml�mgo c rc � �
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rmlp hn cq hdjc slc dmnsjhml �� � � � fecp � cqfpjc dh cj dcsnco clj dh �� � � � cdj
pml�mgo icoclj ic�shefncljc uf slc rcd efgh icj icd r icpghjcd ph�rcddsd z

�l ef � kfg pmld ic�sclj � d whlj icgcddcg fsq dmnsjhmld lmljghe hfncd rs kgmtnuco c �
p zuf zr z fsq kfhgcd �� � � � fecp � kfgfnnucnc kfg gfkkmgj uf � cj � lml��cgo icc z bc
tsj rc pc kfkhcg cdj rc o mljgcg �s whn l w� f kfd rc dmnsjhml lmljghe hfnc dh � �� } ms
dh � � } cj � pmokfpjc � cj rc pmldjgshgc rcd cqcokncd rc dmnsjhmld lmljghe hfncd
dsg rcd efgh icj icd lmlpmokfpjcd rc rho cldhml } z

�c gco cgphc kmsg ncsg fhrc ncd o cotgcd rs �cljgc rc � fjx ico fjh�scd rc n w� pmnc
�mn�jcpxlh�sc � cl kfgjhpsnhcg � � z �fsrspxml kmsg ncd rhdpsddhmld �sc lmsd femld
cscd cldcotnc cj �sh mlj k cgo hd uf pc jgfefhn rc kgclrgc �mgo c � cj � z �kmdjmnme f
�sh 	 c rmhd n wcqcoknc rc nf dcpjhml � z

�c gco cgphc icvfnco clj � z � z 
msgvshvlml kmsg nc dmsjhcl dphcljh��sc cj o mgfn
�s whn o wfkkmgjc rckshd rc lmotgcsdcd fll iccd z

� [\_`[_\�� ^� ����

�lc djgspjsgc rc �c�n dsg slc efgh icj ic ghco fllhcllc �� � � � � ms knsd v icl icgfnco clj
pml�mgo c �� � |� ~� � cdj slc pmllcq hml nhl icfhgc � � d�o icjgh�sc cj kg icdcgeflj nf djgsp�
jsgc pml�mgo c |� ~ z �lc �mhd nf o icjgh�sc � �q icc rfld df pnfddc pml�mgo c � � cdj
slh�scoclj r icjcgo hl icc kfg sl pxfok rc ecpjcsgd � � hrcljh� ic kfg � uf slc ���mgo c
dsg � z bf r icghe icc pmefghfljc rc � cdj fnmgd gcnh icc uf nf r icghe icc pmefghfljc rc nf
pmllcq hml rc bce h��he hjf rc � kfg nf �mgosnc

�� � � �� � � � �� �� � � �� �� � �� �� � � � � �� � � � ���

�mldhr icgmld sl pxflvco clj pml�mgo c rc o icjgh�sc �� � ���� � � m us � cdj slc �mlp�
jhml djghpjco clj kmdhjhec dsg � z bf �mgo c �� fddmph icc uf �� � �� � cdj gcnh icc uf � kfg

�� � � �  � � ���

bf djgspjsgc rc �c�n d wfkk cnnc �cgo icc �gcdk z cqfpjc� dh nf �mgo c � cdj �cgo icc
�gcdk z cqfpjc� � cj nf �mgosnc kg icp icrcljc omljgc �sc pcph lc r ick clr �sc rc nf
pnfddc pml�mgo c rc � z �msjc djgspjsgc rc �c�n cqfpjc cdj �cgo icc � cj nf g icphkgm�sc
cdj egfhc rfld nc pfd m us � cdj dhoknco clj pmllcqc z

�msg rcd r icjfhnd cj r wfsjgcd g icdsnjfjd dsg ncd djgspjsgcd rc �c�n ml kgmkmdc
pmooc g ic� icgclpc n wcqpcnnclj kfkhcg rc �z � fsrspxml |�~ z
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�l d whlj icgcddc o fhljclflj fs pfd r wslc djgspjsgc rc �c�n � dsg slc efgh icj ic
dkhlmghcnnc �� � � � cj ml ecsj pfnpsncg nf �mgosnc rc nf r icghe icc pmefghfljc hlrshjc
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kfg � dsg nc �tg ic rcd dkhlcsgd �� z �mhj � � �� � � � � � �� � � slc dcpjhml nm pfnc rs
�tg ic rcd gck ucgcd mgjxmlmgo icd rhgcpjcd ��� �� � �� � �sh hlrshj slc dcpjhml nm pfnc
�� rc nf djgspjsgc dkhlmghcnnc ��khl �� � �� � z �h sl dkhlcsg � d w icpghj nm pfnco clj
� � |�� � �~ � m us � � 	 
 � � �� � fnmgd ml f �p� z |�~ � k z ���
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�l dkhlcsg � d wfkkcnnc � �kfgfnnucnc dh �� � �  � �� � rmlp � kfg pc �sh kg icp ucrc �
dh

�� � � �
� � � � � � � �

� �� � � � � �  � �� � ���
�cjjc lmjhml lc r ick clr �sc rc nf pnfddc pml�mgo c rc nf o icjgh�sc � rfld nc dcld
dsheflj � k msg jmsj pxflvcoclj pml�mgo c rc o icjgh�sc �� � ���� � ml f slc djgsp�
jsgc dkhlmghcnnc dsg �� � �� � pflmlh�sco clj hdmomgkxc uf nf djgspjsgc dkhlmghcnnc dsg
�� � � � � cj dmhj �� nc dkhlcsg �sh pmggcdk mlr uf � kfg pcj hdmomgkxhdo c z �l f fnmgd
ncd gcnfjhmld �p� z |�~ � |�~� �

�� � �� � � � � � �}�

��� �� � �� � � �
�� � �� � � � �

� � �� ��� � �� � ���
m us nc vgfrhclj �� pmggcdkmlr uf nf o icjgh�sc � z �fg pmld ic�sclj ��� � ��� cj ���
omljgclj �sc � cdj � �kfgfnnucnc dsg �� � � � dh cj dcsnco clj dh �� cdj � �kfgfnnucnc
dsg �� � �� � z
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���	
� � �mldhr icgmld sl dkhlcsg � dsg � �sh dfjhd�fhj ��� z �l pmljhlscgf rfld

nf dshjc uf hrcljh�cg nc ecpjcsg � cj nf ���mgo c �sh ns h pmggcdk mlr kfg n whdmomgkxhdo c
osdhpfn hlrshj kfg � z �mldhr icgmld sl kmhlj �  � �q ic cj � � � rcsq ecpjcsgd
kfgfnnucncd cl � cj ��� � sl gck ucgc mgjxmlmgo ic kfgfnnucnc cl � icvfnco clj z �msg
fnn icvcg ncd pfnpsnd ml lmjc � � �� � cj � dfjhd�fhj fnmgd

� �� � � � � � � � �� � � � � � �� � ���
�l kgclflj nc kgmrshj dpfnfhgc fecp � ml jgmsec � � �� � � � �  � rmlp �� � � � cdj
slc pmldjfljc djghpjco clj kmdhjhec z �msg � � � rfld ��� � ml mtjhclj

� �� �  ���

cj cldshjc � dh ml kmdc � � �� � ml osnjhknhc kfg �� cj ml dmooc dsg � rfld ��� � ml
jgmsec � � � �� � �� � � � � ���

� �� � �� � �� � � � �� � � � � �� � ��� �� ��� � ���
m us � cdj n wmk icgfjcsg rc � hgfp z � wfsjgc kfgj �nf dmoofjhml dsg n whlrhpc � icjflj
dmsd�cljclrsc�

�� ��� � � ��� ��� � � �� ��� � � � � � ��� � � � ��
� � � � �� � � � � �� � � � �� � � � � � �� ��� � �� �
�  � � � � �� � �� �� ��� �

�l sjhnhdflj nf �mgosnc rc bhpxlcgm� hp� cj ��� ml mtjhclj

�� � ��  � � � � �� �� � ���� � �� � �� �� � �� �� �� � �} � � � ���
�h ml �fhj nc kgmrshj dpfnfhgc fecp � � nc o cotgc vfspxc dcgf ho fvhlfhgc ksg �pfg
 � cdj slc ���mgo c� � cj nc o cotgc rgmhj dcgf � icehrcooclj � g iccn z �l kfgjhpsnhcg

�� �� � ���� � �� � �� �� � �� �� �� � �} � �� � � � �  � ����

rmlp
� �� � ���� � �� � �� �� � �� �� �� � �} �  � ����

pfg �� � � � cdj slc pmldjfljc lml�lsnnc z � c ��� cj ���� ml mtjhclj

 � � � �  � ����
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�l kmdflj � � � cj cl r icgheflj ��� kfg gfkkmgj uf � ml jgmsec

� � �� � � � � � � � � � � � � � � � � � � � � �� �� � � � �
� �� � � �� � � � � � � � � �� � � � � � �� � � � �� � � � � �

rmlp

�� �� � � � � � � � � � � � � �� � � � � �� � � � � � � � � � � �� � � � � �
� �� �� � � � � � �� ��� � � � �

�cjjc gcnfjhml � nf �mgosnc �p� z |�~�
��� �� � � � � � �� �� �� �� � ��}�

cj ���� � rmllclj
�
� ��� �� � � � � �� � �� � � �� � � � � �� � �� � � � � �� � � � �� � �

��� � � � � � � � � � � �� �� �� � � � � ��� ��� � �� �
� ��� � � � � �� � � ��� � � ��� � � �� �� �� � �� �� � �

��� �� �� � �� � � � � � �� �� �� �� � � � �� � � � �
� ��� �� � �� � ���� � � � �� � ��� �� ��

�� �� � �� �� � � �� � �� �� �� �� � �� � � �

rmlp � � icjflj lmllsn �
�
� ��� �� � � �� �� � �� � ���� � � � �� � ��� �� ��

�� �� � �� �� � � �� � �� �� �� �� � � �
dmhj

�
� ��� �� � � � � ��� �� � � � � �� � �� ��� � � � � � � �� � �� �� � � � �� ��

�� �� � �� �� � � � �� � � � � �� � � �� � �
bc jcldcsg rc �hpph icjflj d�o icjgh�sc � ml jgmsec �kmsg � �� }�

��� � � � � � �� � � �� � � ����

ms � rc o flhucgc ic�shefncljc �  � �  z bf rcglhucgc f� go fjhml rs jx icmg uco c g icdsnjc
rcd pmldhr icgfjhmld rc nf dcpjhml � z
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�



� "� `$� � � �
�l dc jmsglc o fhljclflj ecgd nc pfd m us nf rho cldhml rc � cdj icvfnc uf } z bc
�tg ic rcd dkhlcsgd dc r icpmokmdc dmsd n wfpjhml rc nf �mgo c emnso c � �� cl �� ���� � ��� � m us ��� � �� � � �� � � � �� � � ����
�cjjc r icpmokmdhjhml cdj kg icdcge icc kfg nf r icghe icc pmefghfljc pfg � �� cdj kfgfnnucnc z
�l lmjcgf r icdmgo fhd kfg �� ncd kgm	 cpjhmld mgjxmvmlfncd rc � dsg ��� z � g 	fpc
uf ���� ml emhj �sc pxflvcg n wmghcljfjhml rc � gcehclj uf hljcgpxflvcg ��� cj��� z �h sl dkhlcsg � e icgh�c n w ic�sfjhml ��� � fnmgd dcd pmokmdfljcd �� nf e icgh�clj
fsddh � rmlp �shjjc uf pxflvcg icecljscnnco clj n wmghcljfjhml rc � � ml k csj dskkmdcg
�  ��� z

� wfsjgc kfgj � cl rho cldhml } � n wmk icgfjcsg rc {mrvc 
 fvhj hlemnsjheco clj dsg
� �� cj r ic�lhj kfg pmld ic�sclj slc r icpmokmdhjhml mgjxmvmlfnc � �� � ��� �
� �� � m us ��� �� �� � cdj n wcdkfpc kgmkgc rc 
 pmggcdkmlrflj uf nf efncsg kgmkgc
� �gcdk z � �� z �fg gfkkmgj uf pcjjc r icpmokmdhjhml � jmsjc �mgo c �  � �� d w icpghj
� � �� � � � z bcd icn ico cljd rc ��� �� �� � d wfkkcnnclj rcd �mgo cd fsjmrsfncd
�gcdk z fljh�fsjmrsfncd� z
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���	
� � �z bc kgmrshj rc �nh�mgr kfg slc ���mgo c cdj sl clrmomgkxhdo c

fljh�xcgo hjhcl rc ��� z �h nf ���mgo c � cdj � cl knsd � fljh�fsjmrsfnc � ml f

� � � � � � � � � � � � �� �� �� � �� � 
� � � � �� �� ��
� � �� �� �� �� � � � �� �� �� �  � ��  ��� �

�n gcdjc f gco fg�scg �s wsl clrmomgkxhdo c fljh�xcgo hjhcl rc pfgg ic lsn cdj ns h�
o 	co c lsn z

� z �h �  ��� �� � � fnmgd
 � � � � � � � � � � � � � �� �� �� � � � 
� � � � �� �� ��

� �� �� �� �� � � � �� �� �� � �� �� �� �� �

rmlp � �  z
���

b w ic�sfjhml ���� cj nc ncooc � z� hoknh�sclj

� � �� �  � ����
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�skkmdmld �sc � cdj pmokfpjc z � c ���� ml r icrshj  � � � 
  � � rmlp � � �

 
  � � � 
  �� �  z �l �fhdflj nc kgmrshj � � fecp � rfld pcjjc icvfnhj ic ml
mtjhclj  � �� � � � ��� � � � ���� � ����
pc �sh omljgc �sc  � �  z �l f rmlp kgmse ic nc
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