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M�B � �`]wQJI^]wg�_LB�� Z � 8 � t�I\Glt � B)HXt�I\M 4�K m ] ; HJt�B ; KN_\F,HXI\KNM�HXK HXt,B>Zcbªe�� � � � "�� h_0��¡k�� � " ; K HXt&]wH
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�*Z � " � Z � � GT]`M�g.B?HXQJ]`M ;qm KNQJY3BTD ; ILY3IL_L]`QJ_}V I\MvHXK BEI\HJt�BTQCZcb)e ; � I}HXt��w]`QSI^]`g,_LB9Zqu ]`M�D�M,K
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sjt�BfHJt�BTKNQSBEHJILG�]w_�� I\B � I ; HXt�I ; � J � ��h1032 �!k I ;[r > ILM � " HJt�BTM � �
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��h1032 �!k�� ��h1032 � �2k 
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����| {�|������ } �zvx| {'|~}[�z�.03} � � �-w ��{�|~}[� }�0  "� �O|���{'|~} �
hq�!k bd]`QSI^]`g�_\Bªz&]`QJ]`Y3BEHXBEQ ; "�n,|~BTD�Zqu �

� � � � h1032J��2���k32 ��h_0��¡k�� ��� � HX] 4`B $ �$ ��� h10��2k�� ��4
h � k bd]`QSI^]`g�_\BªZqu h � I\HJt 0�� n,|~BTD k �

� � � � h1032J�#k`2 ��h10��¡kd� �
� Hl] 4wB $ �$ � � h_0��2k�� � � 4
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2 B�GT]`M M�K � z�QSK!�`B k J 	zm`j m`M'H J���;WJ1DGJ1H # = O�QSKNY KNF�Q D�I ; GTF ;J; I\KNM ; t�K � ILM,{ HJt&]wH
D�BEz#BEM�D�BEM�GTB�KNM
z&]`QJ]`Y3BEHXBEQ ; GT]`M�g.B)HXQJ]`M ;Sm K`QJY3BTD�ILMvHXK
Zqu]"&I}H � IL_L_ ; F,©3GEB>HJK3z,QJK��NB9HXt�B m KN_\_LK � ILM,{ =

����W-����"�
� U~F�z,z#K ; B��¢I ; GEKNMvHXILMWF�K`F ; I\M 032S� ]`M�D r > ILM � " ]`M,D ��h1032 � k I ; HJt�B ; KN_\F,HXI\KNM K m HJt�B
Zcb)e � � � � h1032J�#k " ��h_0��¡kj� �

h�; ]�V�KNM ]wM�ILMvHXBEQS�w]`_ ��� 2 � � GTKNMvHl]wILM�I\M�{ 0��)m KNQ � I\M ; K`YPB?GT_LK ; BTD g�]`_L_
, � � � Z � � �#$ � �
��� $ � . �wk¡= sjt�BEM � I ; ] r > m F�M�G¡HXI\KNM�K m(0 ]`M�D � KNM ��� 2 � � ; , =
� ��- -�� � 0 V�HJt�B9z�QJB¡�~I\KNF ; HXt,BTKNQSBTY " ��h_032 � k I ; GEKNMvHXILMWF�K`F ; ILM ��� 2 � ��; , " ; K

� � � h_032S��h_032 � kJk � 0[Z ��� 2 � � 2 � Z�,��
I ; GTKNY3z&]`G¡H5"�]`M�D¢HJt F ; � I ; F�M�I m KNQJY3_\V���ILz ; Glt�I}HX��I\M � KNM � " ; ]�V � I\HXt ��I\z ; Glt�I}HX�4GEKNM ; HX]`MvH # =
O&QJKNY�HJt�B 8): " � �

�
� h_032 � kj� � h_032J��h1032 � kSk "#]`M�D ; K � �

�
� h1032 � k I ; GTKNMvHJILMWF�KNF ; KNM ��� 2 � ��; ,P= ��K � n,| �

� I\HJt �@��� � � = Z m � �
� � & B2|,I ; H ; "�I\HjY�F ; H ; ]�HXI ;qm V�HXt,B>_\ILM�BT]`Q�Zcbªe

h��`k � � � � h1032 � k � KNM1��� 2 � � 2 � h_0��Ek<� �
� 2

� t�BEQJB � h1032 � kC� 2 � � h_032S��h_032 � kJk2= ��BEH � h1032 � k g#B HJt�B ; KN_\F,HXI\KNM K m HXt,B3Zcbªe h��`k2= U~I\M�GTB � h_032 � k I ;
GTK`MWHJILMWF�KNF ; K`M HJt�B
GTKNY3z&]`G¡H ; BEH ��� 2 � � ; , "�I}H)I ; g.KNF�M,D�BTD�KNM.��� 2 � � ; , = ��BEH � � � g.B ; F�Glt
]�g.KNF�M,D#"pI = B = $ � h1032 � k $ � � m KNQ�]w_L_ h_032 � k%Z ��� 2 � �s; , = sjt�B 8): ILM h��`k I ; _LI\M�B�]wQW" � I\HXt A��fU
F�M�I m KNQJY3_\V ��I\z ; Glt,I\HX�PILM � � I}HXt¢��I\z ; Glt�I}HX�PGTKNM ; Hl]`MvH>� = 0 V HXt�B�{`_LKNg&]w_dB2|~I ; HJBTM�GEB�HXt�BEKNQJBEY m K`Q
_LI\M�B�]wQ ; V ; HXBEY ; ]wM�DyHXt,B�z�QSBE� ILKNF ; HXt�BEKNQJBEY " � h_032 � k B¡|~I ; H ; ]wM�D�I ; GTKNMvHJILMWF�KNF ; KNM ��� 2 � �(; , = O�K`Q
� Z � � I}HXt�$ � $ ; YP]`_L_ � ; HXQSILG¡HX_\V ; z.B�]54 I\M�{�" m KNQ@n,|~BTD � Z ,�� "�] ;S; F�Y3B � I ;�; Y ]w_L_dBTM�KNF,{Nt
HXt&]�H
,�� h

�
k P ,�� � " ; BEH

��h_032 � 2 � k<� ��h1032 � 
 � � � k �
��h1032 � k
�

4
0 V�HJt�B>O&F�M�D&]`Y3BTMvHX]`_ :<; HJILYP]wHXB h ]`z�z�_\ILBTD�HJK �&�,� � h_032J�#k � I}HXt � � $ � $ ]wM�D � > � � # � �vk "$ ��h1032 � 
 � � � k � ��h1032 � k $ � $ ��h10��C2 � 
 � � � k �
��h_0��C2 � k $ � � � � d � � � $ � $ � � � � d � �
; K*$ �,h_032 � 2 � k $ � � � � � d � � = � _ ; K
gvV4HXt�B 8): "

� � h1032 � 2 � kp� � h_032S��h_032 � 
 � � � kSk � � h1032J��h_032 � kJk
�

4
��BEH

� h � kp� ; F�z��'$ 2 � � h1032J� > k � 2 � � h1032J� # k $ � h1032J� > k^Z � 2!h1032J� # k^Z � 2 $ � > �
� # $ � � ��2
HXt,BªYPK D�F�_\F ; K m GEKNMvHXI\M F,I\H[VPK m 2 � � h)� I}HXt4QJB ; z.BTG¡HjHXK �#k KNM � = U~I\M�GTB 2 � �yI ; GEKNMvHXI\M F,KNF ; KNM�HJt�B
GTK`YPz&]wGEH ; BEH � "�I\H�I ; F�M�I m KNQJY3_\V3GEKNMvHXILMWF�K`F ; KNM � " ; K � h � k S � ] ; � S � = = un_LB�]wQJ_\V � h � k I ; ]`MILM,GTQJBT] ; I\M�{ m F�M�G¡HXILK`M1K m � = � _ ; K�" � t,BTM�B¡�NBTQCHXt�B9_\ILM�B ; BT{NY3BTMvH m QJKNY h_032J� > k HJK h1032J� # k�; HX]�V ; ILM � "$ � h1032J� # k � � � h_032S� > k 
 2 � � h1032J� > kTh�� # �
� > k � $

� $ � >� h 2 � � h_032J� > 

�Wh�� # �
� > kSk � 2 � � h_032S� > kJkTh�� # �
� > k ��� $ � � h $ � # �
� > $ k &�$ � # � � > $ 4



������� �N�

2 B?]`z�z,_\V�HJt�I ; g.KNF�M�D � I\HJt � > � ��h_032 � k ]`M�D � # � ��h1032 � 
 � � � k " m KNQ � t�I\Glt1HJt�B?_\ILM�B ; BT{NY3BTMvH�I ;
ILM � I m $ � $WI ;j; Y ]`_\_ BEM�KNF�{Nt."�HJK
KNg,Hl]wILM$ � � h1032 � 2 � k � � h1032 � k ��h1032 � 2 � k $

� �$ � $ $ � h1032J��h_032 � 
 � � � kJk � � h1032J��h_032 � kSk � 2 � � h1032J��h_032 � kJkEh$��h1032 � 
 � � � k �
��h1032 � kSk $� �$ � $ � h $ ��h_032 � 
 � � � k ����h_032 � k $ k $ ��h1032 � 
 � � � k �
��h1032 � k $ � � h $ � $ � � � � d � � k � � � � d � � 2
; I\M�GTBa$ ��h1032 � 
 � � � k �
��h103252 � k $ � $ � $ � � � � d � � b � t�BEQJB

�,h � k�� � h $ � $ � ��� � d � � k � � � � d � � S � ] ; � S ��4
2 B3t&]��NB ; t,K � M�HXt&]wH �,h_032 � 2 � k I ; ]`M �,h � k R[]`z�z�QSK�|,I\Y ]�HXB ; K`_LF,HJILKNM�HJK�� �p� � h_032 � k � = x1KNQJBEK!�`BTQ6"
��h10��C2 � 2 � kp� �

�
= U~K gvVPHJt�BªO&F�M,D&]`Y3BTMvHl]`_ :<; HJILYP]wHXB�]`z�z�_\ILBEDPHXK h��`k " � I\HJt4��ILz ; Glt�I\HJ��GEKNM ; Hl]`MvH�� "

$ ��h1032 � 2 � k � � h_032 � k $ � ��h � k� h	� 
 � � d � � � �!k`4
sjt�I ;�; t�K �o; HJt&]wHy_LILY ��� � �,h_032 � 2 � k
� � h_032 � k�h ILM�GE_LF�D,ILM�{ HXt�B�B¡|~I ; HXBEM�GTB
K m HXt�B�_LI\YPI}H k¡= sjt F ;
�
�
� � & h_032 � k�� � h_032 � k " � t�I\Glt I ; GTKNMvHJILMWF�KNF ; I\M$��� 2 � ��; , = 2 B GEKNM�GT_\F�D�B HXt�]wH ��h_032 � k I ;ar > ILM032 � KNM ��� 2 � ��; , = ,
2 B9KNg,HX]`ILM1] ; ] GTK`QJKN_\_^]`QqVPHJt�B9Y ]`I\M4D�I\�#BTQSBTMvHXIL]`g�I\_LI\H[V HJt�BTK`QJBTY =


����W-.�!�"�
� U~F�z�z.K ; Bf� h_032J��2���k I ; r � ILM h1032J��2���k�m KNQ ; K`YPB!� � � "v]`M,D ��h1032��Y2���2 � k I ; HXt�B ; K`_LF,HJILKNM
K m HXt�B9Zcb)e �&�&� � h_032J��2���k " ��h ��kd� �

= sjt�BTM ��h_032���2���2 � k I ; ] r � m F�M�G¡HXI\KNM�K mjh1032��Y2���2 � k¡=
� �!-+-���� 0dV HXt,ByHXQJ]`M ;Sm K`QJYP]wHXI\KNM ; D,B ; GEQJI\g#BED z,QJBE� I\KNF ; _}VR"oI\H ; F,©3GEB ; HXK¢GTK`M ; I\D�BTQ HJt�B ; K`_LF,HJILKNM
��h_032 � k HXK
HXt�B9Zcbªe �&��� � h1032J�#k " ��h10��¡k � �

= sjt�B�GT] ; B�� � � I ; HJt�B?z,QJBE� I\KNF ; HXt�BEKNQJBEY = U~F�z�z.K ; B� � � ]wM�D4HXt�B9QJB ; F�_}HoI ; HJQJF�B m KNQ!� ���N= sjt,BTM � �
� � & ; ]wHXI ; n&B ; h
�`k ]`g.K!�`B � I\HXt � h_032 � k[Zpr � d'> "�]`M,D

�
�
�
� ; ]wHXI ; n&B ;

� � � 2 � � h_032J��h1032 � kJk 
 2 � � h_032J��h1032 � kJk � h_032J��h1032 � kSk`2 � h_0��2k<� � h_0��52S��h_0��C2 � kJk34
0 V4I\M�D�F�G¡HXILK`M#" � �

�
� ]wM�D � �

� � & h�m KNQ �x��� � � kzZpr � d'> b,HJtWF ;C�oZpr � = ,
� }[�'� | �zu � ���f}&�lw-{�|~}[�U� � u�� ��{�}e�
unKNM ; ILD�BEQ
HJt�B 8): �&�j� � h_032S�#k � t�BTQSB�� I ; GTKNMvHXI\MWF�KNF ; ILM 032S� "n��ILz ; Glt�I}HX�4ILM ��= ��BEH ��h1032���2 � k
g#B3HXt�B ; KN_\F,HXI\KNM K m HXt�B�Zcbªe �&��� � h_032J�#k " ��h��&k �

�
h$; ]�VR"<KNM
]`M
ILMvHJBTQS�w]`_ 0 Z ��� 2 � � " m K`Q ; KNYPB

��Z ��� 2 � � "p]wM�D � B ] ;J; F,YPBP]`_L_ ; KN_\F,HXI\KNM ; � B GTK`M ; I\D�BTQ9B¡|~I ; H?KNM ��� 2 � � k2= O&KNQ>]�	 6 m k z&]`I\Q � h HXt�B
£SILM,I\HXIL]`_�HXILY3B ¥vk ]`M�D 0
h HXt�B�£ n&M�]`_ HXI\YPB ¥Wk ILM
��� 2 � � "�D�B6n�M�B ] m F�M�G¡HXI\KNM � �� YP]`z�z,ILM�{1]`M KNz.BTM ; B¡H" P,� � ILMvHXK � � gvV

� �� h
�
k<� ��h_032���2 � k32

; K � �� YP]`z ; HXt,B I\M�I\HJI^]`_¤�`]w_LF�B
�

h ]wH HJILY3B ��k ILMvHXK HXt,B ; KN_LF,HJILKNM ��h1032���2 � k ]wH HXI\YPB 02=
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� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

�
�
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� 0

8 F�B�HJK9HJt�BjGTK`MWHJILMWF�I}H[V K m���h_032���2 � k ILM h_032 ��2 � k " � �� I ; GTKNMvHJILMWF�KNF ;KNM
HXt�BCKNz.BTM ; B¡H�" P,� � = 0 V
F�M�I\�WF�BTM�B ;J; "�� �� I ; ILMv�`BTQSHJILg�_\B " ]`M�DI\H ; ILMv�`BTQ ; B
I ; � �� h$; ]�VR"�D�B`n&M�BED�KNM � � � �� � " � k " � t�I\Glt I ; ]`_ ; K
GTK`MWHJILMWF�KNF ;T= U~K � �� � " S � I ; ] � B!8 m B!8 BEj : � J A 8 h I = B = "#K`M�B¡R
HXK�R[KNM�B "�KNMvHXK�"�GTKNMvHJILMWF�KNF ; " � I\HJt GTK`MWHJILMWF�KNF ; ILMv�`BTQ ; B k2= � ��K`HJB �
HXt,B ; BEH � D�BTz.BTM�D ; KNM 02= � Z m � I ;fr � I\M 0 " � "&HXt,BTMygvV�KNF,QCD,I m R
m BTQSBTMvHXIL]`g�I\_LI\H[V HXt�BEKNQJBEY "�� �� �%"�S � I ; ] r � D,I\�#BTKNY3KNQJz,t�I ; Y
h I = B = "�� �� ]wM�D�I\H ; I\Mv�NBTQ ; B�� �� ]wQJB)g.K`HXt1g�I ¨SBEGEHJI\�NB9]wM�D r � k¡=
� m 8 � j3�CA/.
hq��k Z m �
I ; ]wH9_\B�] ; H r > "+HJt�BTM¤HXt�B Glt&]wILM¤QJF�_\B
]`z�z�_\ILBTD�HJK�N � � �� � � �� h$m KNQzn~|,BED ��2 0Sk ILY3z�_LI\B ;

HJt&]wHªHJt�B �N]`GTK`g�I^]`M YP]wHJQJI}| 2 � � �� I ; I\Mv�NBTQqHXI\g�_LB ]�H)B�]`Glt
� Z " = 2 B � I\_L_ ; BEBP]wM�K`HXt,BTQ � ]�V

HJK ; t�K � HXt�I ; I\MyHXt�B m KN_L_\K � I\M�{3Y ]wHJBTQSI^]`_�KNM _\ILM�BT]`Q ; V ; HXBEY ;E= � �CK`HXB � � �� h � kj� ��h_032���2 � k " ; K
m KNQ^n~|,BED ��2 0 "�HXt,B � � ���?BT_\BTY3BTMvHoK m 2 � � �� I ; � � �� � & h_032���2 � k2= �

h � k unKNMv�`BTQ ; BT_}VR"#HJt�B>ILMv�NBEQ ; B m F�M�GEHJILKNM�HXt,BTKNQSBTY ILY3z�_LI\B ; HJt&]wHf]`MvV�ILM�¨SBEGEHJI\�NB r � YP]`z�z,ILM�{3KNM "
� t�K ; B �N]`GTK`g�I^]`M�YP]wHXQSI}| I ; I\MW�`BTQqHXILg,_LB9]wHoBT]`Glt

� Z " I ; ] r � D,I\�#BTKNY3KNQJz,t�I ; Y =
h �Nk u�]`F~HXILK`M��<O&KNQjM�KNM,_LILM,B�]`Qo��" � �� I ; {NBEM�BTQJ]`_L_}V4] M.BEM'DGJ1M.m � j KNz.BTQJ]wHXK`Q =

� �'}[w � # �'} � u���{R� }�0a{ � u � }[�'� |l�zu � ���f}&�lw-{�| } � � � u�� ��{�}e�
unKNM ; ILD�BEQ)HXt�B H � KwR[z&]wQX]`Y3BEHJBTQ m ]`Y3IL_\V1K m KNz.BTQX]�HXKNQ ; � � �� � ��2 0 Z ��� 2 � � �W= O&KNQ ; I\YPz,_LILGEI\H[V "+] ;S; F�Y3B
HXt,BEVy]`_L_�]`QJB?D�B6n�M�BTD m KNQf]`_L_

� Z � � =3h 7 HXt,BTQ � I ; B " ; KNY3B�GEKNM ; I ; HJBTMvH9Glt�KNI\GTB?K m D�KNYP]`ILM ; Y F ; Hªg.B
YP]`D�B "~B = { = "�_LB¡H
" �fg.B9]`M4KNz.BTM ; F,g ; B¡H�K m � � "�]`M,D4D�B6n&M,B " � � � �� � " � � m K`Q � Z ��� 2 � � = unt�K K ; BªHJt�B
D�KNYP]`I\M4K m � �� HJKPg.B " � = sjt�BEM�� �� � " � � � " ��= k sjt�I ; H � KwRcz&]`QX]wYPB¡HXBTQ m ]`Y3IL_}V3K m K`z#BEQX]wHJKNQ ; t&] ; HJt�B
m KN_\_LK � ILM�{ £S{NQJK`F�z�z�QJKNz.BTQqHXI\B ;J¥ �
hq��k � �� � N m KNQo]`_L_ � Z ��� 2 � � "�]`M�D
h � k ���� � � �� � ���� m KNQo]`_\_ ��2 032���Z ��� 2 � � =

U HX]wHXBED�ILM � KNQSD ; "�YP]`z�z,ILM�{>HXt�Bf�w]`_\F�BfK m ] ; K`_LF,HJILKNM ]wHnHJILY3B � I\MvHXK I}H ; �w]`_\F�B�]wHnHJILY3B 0 "&]wM�D HXt,BTM
YP]`z�z�I\M�{fHXt,I ; �w]`_LF,Bj]wH<HXI\YPB 0 I\MWHJKªHXt�B��w]`_\F�BjK m HXt,B ; KN_LF~HXILK`M ]wH<HXI\YPB � I ; BT�WF�I}�w]`_LBEMWH<HJK)Y ]wz�z�ILM,{
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