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getParameter(int): Object
getName(): String

getThread(): Thread
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RequestFilter

accept(Request): boolean

Scheduler

schedule(): void

CustomFilter

- C/."9��"9 9 ,�'*%�$&%2;0'k;0'k$&)�û�-0/~÷L'Pø($&ø�ù	� *�,Ø9-��,.%�ø�)0/21
$�ûN/2;<$&%2;0'P,.3¤7�)0$F-'H¥ø($7�=%($&ø�$��L;0$F%�H
)<'P/2%�)��

�À,.-0'k/E7�)�1
$�;Gõ(/(ø�)«,.-0$ û�-0/~÷E'*ø($&ø ú5/2- ;0õ($ )0BZõ�$Fø�7(3P$F-�;</á$���û�-0$F)G)�'P;0)�)0BZõ�$Fø�7(3P'*%(ó
)<;G-0,.;<$�ó2'k$&)��5��'kó4� � � �0�N/E-Ø'P%�)0;0,2%�B�$�� � !'# �)((' � ��� � (*� � ÿ )���� ' ÿ � *�)0BZõ�$Fø�7(3P$F)Ø;Gõ($o/23Pø�$F)0;ûN$&%�ø('*%(ó -0$�FL7($&)<;o/2%á1o$F;0õ(/(ø���' ÿ �p'aú�,2%	�b��/.;Gõ($F-0ôh'P)0$«'k;ºø(/L$F)
%(/.;Gõ('*%(ó)� � 8¬$�FL7($F)0;0)
;0õ�,.;�,.-0$º%�/.;�)GBZõ($Fø�7�3k$&ø -0$F1º,�'*% 'P% ;Gõ($ FL7($F7($½;0/:ùN$�)GBZõ($&ø�7(3P$Fø 3P,.;<$F-��¤/E% ,«ú§7(;G7�-0$
'P%E÷./(BF,�;<'P/2%�/�ú � !$# �)((' � �4��8�$�FL7($&)<;G)�,.-0$Ø-0$FûN-<$&)<$&%2;0$Fø«,.)��
���('
� � ÿ /2ù�Gd$&B�;G)���J )GBZõ($Fø H
7(3k$&-jBF,.%
/2ù(;G,�'*%½,.%º'P;<$&-0,.;</2-�/E%º;0õ($�ûN$&%�ø('*%(ó FL7($&7($¬7�)0'P%�ó�;0õ($ þ&ÿ � %(ý2ÿ �)% )�*�1
$F;0õ(/(ø��



�

±Zµ��������
	���
�� ����������� ´�
=´���������
(²
� �~��� �b�Z�.�F�&¢��b� ��� ����¢.�~��¡ � ��¡������F¡��F�á��¡��F���F¡~�F� ���
� �~��� �b�Z�.�F�&¢��b�FÃ~�b� I �.�b�F�~�b���å�.�b� � ���F¢��~��¡ I
� �~��� �b�Z�.�F�&¢��b���&�&���b��¡ I ���~¡ �����F¢.�b��¡��~��¢&�~¡ I
� �~��� �b�Z�.�F�&¢��b���.��¢b��
��~��¡ I
� �~��� �b�Z�.�F�&¢��b���&�&�����! &�.��� �
� �~��� �b�Z�.�F�&¢��b�FÃ~�b� �F�&���F�! F�.��� �
� �~��� �b�Z�.�F�&¢��b���.��¢b��
��F�! &����� �
� �~��� �b�Z�.�F�&¢��b�FÃ~�b������¢b� 
����! &�.��� �


 I ­ºWG[d|2T�gº}Z`&}�_e{P}�¼2{aWh_a^º`&}�S¥_aT&zLc"T�`bW�S¥{aT&}&g2W�g
`bW�SdcX_aT&^EcGÚ
" ��� ÚL}FQ2Q2{e��[dT�}�{e{=SUWZÙ~zEWZcX[<c�_a^
[d|EWRÙ�z2W�zEW
" �$# ¡&�.��� 
 �&% �$# ¡b����� 
('*) � Ú�}�QEQ.{a��[dTDSUW�Ù�z2WZcX[,+5c$-�¸"_e[d|º�F_a`bWG^
^L}���W!+5c$-
" ��� ���F¢.�~��¡�.2�F�&¡���� � Ú=}FQ2Q2{e��[dTDSUWZÙ~zEWZcX[,+5c$-p}FY�YGW�Q.[dWZg
¼~��çE{e[dW�S


 � ­ºWG[d|ET�g }Z`&}�_a{k}�¼2{aW«_a^ u T�`bW�S¥{aTb}Fg2WZg `bW�SdcX_aTF^LcG\À[<}Fâ~_a^E�:WG_e[d|EWGS
[X¸pT # ¡&�.��� 
 TFS
[X¸pT
� ���F¢.�~��¡�.2�F�&¡���� QL}�Sd}F��WG[dWGSdcGx

- C ."90/:9 *LBZõ�$Fø�7(3P$F- J¬ò )mú5/2-h)GBZõ($FøN7(3k'*%(ó½,.%Nø FL7($&7($�1º,.%�,.ó.$F1
$&%2;��

,.%�øáB�,.% ;0õ($&% '*%E;0-0/2)GûN$&B�;º-<$ FL7($F)0;o/Eù�Gd$FB�;0)���'P% ,.-G-<'P÷~,�3�/2-Gø($F-��p;</åø($�;0$F-G1
'P%($«ô�õ('*BZõ
/2%($^��)7�À;</½)0BZõ�$Fø�7(3P$��4,Ø%NB�$�,º-<$ FL7($F)0;R'P)h)GBZõ($FøN7(3k$&ø���'P;h'P)h-0$F1
/~÷2$Fø½ú§-0/21 ;0õ($�û=$F%Nø('P%�ó
FE7�$F7($�� 8�$�FL7($&)<;p/2ù�Gd$&B�;G)�$F%�BF,.û�)G7(3*,�;<$�;0õ�$R%N,.1
$m/.ú=;Gõ($h-<$ FE7�$F)0;<$Føo1
$�;0õ�/Lø���'k;G)",.B�;07�,.3
û�,.-G,.1
$�;0$F-G)��(,2%�ø ,½-0$�ú5$&-<$&%�B�$Ø;</½;Gõ($�B�,.3k3P'*%(óº;0õ�-0$F,2ø	�5�p'Pó��]�%� �
C�/
$���û�-0$F)G)�$�3*,.ù=/2-G,�;<$&ø�)0$�3P$FB�;<'P/2%�)GBZõ($&1o$���1
/2)0;R)GBZõ($&ø�7(3P'P%(óº1
$�;Gõ(/(ø�)�,.BFB�$&û(;21 # �

� / A2L�,.)¬,2%�,�3P;<$&-0%�,.;<'P÷.$�;0/ )0'P1ºû(3P$o-0$�FL7($&)<;�%�,.1
$F)��4J -<$ FL7($F)0;G�N3P;<$&-�'*1ºû(3k$&1
$F%E;0)Ø;0õ�$
� ���(' � � ÿ�3�þ��.ÿ � % '*%E;<$&-dú§,2B�$ �6��'Pó��X�)� ��ø($7�=%('*%(óº;0õ($ ý !*! � � ÿ )�*Ø1
$F;0õ(/(ø����=/2-R'*%�)0;0,.%NB�$��
� !'# �)((' � � 
���� ) %�� *8ôh'P3P3E)GBZõ($FøN7(3k$ ��#&#�-0$�FL7($&)<;G)¤'*%�;0õ�$ FL7($&7($À;0õN,�;�,.-0$À,.B�B�$Fû(;0$Fø�ù	�D;0õ�$
%	� �N3P;<$&-���ô�õ('P3k$ � !$# �)((' � ��� � ( �
� ÿ ) %	� *�ôh'k3P3�/2%(3 �«)GBZõ($&ø�7(3P$ ?�! / -0$�FL7($&)<;��=;Gõ($ /23Pø�$F)0;
,.B�B�$Fû(;0$Fø«ù	� %�� �§'kú",.%	�O� �

8�$FBF,�3P38;Gõ�,�;D)0BZõ�$Fø�7(3P$Fø -<$ FE7�$F)0;0)¬,2-<$o$��($FBF7(;<$&ø:'*%�;0õ�$
)GBZõ($FøN7(3k'*%(ó /2-Gø($F-��=C8/ $���H
$FB�7�;<$ -0$�FL7($&)<;G)�'*%å;0õ($�/2-0'kó2'P%�,.3j,.-G-0'k÷L'*%(ó�/2-Gø($F-��¤;Gõ($�� )0õ�/27(3*øå)<'*1ºû(3 � ù=$�)GBZõ($FøN7(3k$&ø
'P%�;Gõ�,�;¬/2-Gø($F-����N/E-�'*%�)0;0,.%NB�$��=$F%�)G7�-0'P%�ó � ) � , 1 7(;G7�,�3p$���B�3*7�)0'k/E%«ôh'k;Gõ *�,Ø9 '*)¬;G-<'P÷	H
'P,.35NÀ'P;�'*)½$F%�/27(óEõ ;0/ ,�;0;0,.BZõ ,å)GBZõ($Fø�7�3k$&-ºô�õ(/2)0$:)0BZõ�$Fø�7(3P'*%(ó 1
$�;0õ�/Lø )0'P1ºû(3 � B�,�3P3*)
� !'# �)((' � � 
���� )�*��

1I921 =?@XJMNOJMCAD^@)>�#54I@XY�6p>AU B
B $
%(/~ô ùN-<'P$�
���û�-0$F)0$F%E; *�,Ø9 )0/.3*7(;<'P/2%N)�;</ )</E1o$�B�3P,2)0)0'*B�,�38B�/2%NB�7�-G-<$&%�B��«û�-0/2ù(3P$F1º)�N
ùN/E7�%�ø($&ø«ùN7 5�$&-��=-<$&,.ø($&-0)R,.%Nø�ô�-0'k;0$F-G)���,2%�ø«ø('P%�'P%(ó�ûNõ('k3P/2)0/2ûNõ($F-G)��

6 N m JMopUWo � m87 U LW9 �p'Pó��heØû�-0$F)0$F%E;0)p;Gõ($h'P1ºû(3P$F1
$&%2;G,�;0'k/E% '*%M*�,Ø9 /.ú�,Ø)0BZõ($&ø�7(3P$F-pú5/E-
;0õ($ØùN/E7�%�ø($&ø�ù�7 5�$F-m$���,.1ºû(3P$���)U;j'*)j,o)<;G-0,.'kóEõ2;<ú5/2-0ô�,2-0øo1º,.û�û('*%(ó�/.ú¤;0õ($Øû�)0$F7�ø(/�H¥B�/(ø($
)0õ(/~ô�%ºû�-0$�÷L'P/27�)03 ��'P%M��'Pó��W���E+m3*,.)G):9 ' �	� � % '*)j,D;0-0'P÷E'*,�3 �.7�%N)'�(%�BZõ�-0/2%�'�(F$Fø���'*1ºû(3P$F1
$F%�H
;0,�;0'k/E%å/�úØ, ù�7 5�$F-���%�/.;ºû�-<$&)<$&%E;<$Fø:� � )d% ;0õ�'P)
'*1
û�3k$&1o$&%E;0,�;0'k/E%��pô�õ($F% ;0õ($�ù�7 5�$F-o'P)
%($�'P;0õ($&-�ú§7(3P3�%(/2-�$&1
û�; ����;Gõ($D/.3*ø($F)0;h-<$ FE7�$F)0;m'*)h)0BZõ�$Fø�7(3P$Fø � � !'# �)( ' � ��� � ( � � ÿ � � <¬/~ô��
'P1º,�ó2'P%�$Øô�$�7�)0$�;0õ($Dú5/23k3P/~ôh'P%�ó
)GBZõ($FøN7(3k$�1
$F;0õ(/(ø«'P%N)<;0$F,.ø�N



��v

�b¢����~�b� �F�~�b�b���b¢~�&���F� # �Z�.�F�&¢��b�F� ���b¡����~��� # ���.�F�F¢��~�F� �
�b¢b�b���F���&¢~�b���F� !
�b¢ �����b���&¢~�b���F� # ���.�F�F¢��~�F� � �b¢~�b�����	� � �
��¢b�.�F� � � �"!
�b¢~�b����� &'� !

,
�b¢ �����b� � �~���á�b�����F�&¢��~� ��� �
��� � �b¢b�b���F�¤�¥�b���F�~�b¡bÂ ����� �b�����F�&¢��~� �&�&���~��¡ ��� �b¢b¡ � �"!
�&���&�å��� � �b¢~�&���F�¤�U�&�,.b¢��b� ����� �b���.�F�F¢��~���&�F���~��¡ ��� 
��F¡ � �"!
�&���&�å�&���.�F�&¢~�~���&�&�~�~��¡ ���%!

,�,

- C/."9��"9 *(BZõ($Fø�7�3k$&-�ú5/2-R;0õ�$�ùN/E7�%�ø($&ø«ùN7 5�$&-h$���,21
û�3k$��

�b¢��~���b� � �~��� �b���.���&¢��~� �*� �
��� ��� �b¢b�b���F�¤�¥�b���F�~�b¡bÂ ����� �b���.���&¢��~���F�&���~��¡ ��� 
��F¡ � �"!
��� ��� �b¢b�b���F�¤�¥�b�,.b¢��&� ����� �b���.���&¢��~���F�&���~��¡ ��� �b¢~¡ � �"!

,

)d%�;0õ('*)�B�,2)<$���ô�õ($&% ;Gõ($ ù�7%5�$&-h'P)�%($�'P;0õ�$F-Rú§7(3P38%�/2-h$&1
û�; ����'P;¬,�3P;<$&-0%N,�;<$&)h)<$&-<÷L'*%(ó �
� ÿ,.%�ø � ' ÿ -0$�FL7($&)<;G)��E%(/.;j-0$F)Gû=$FB�;0'P%�ó�;0õ($¬/2-Gø($F-��.Chõ('*)jBF,�3P3P)Àú5/2-j)0$�÷2$F-G,�3 �=-G)0;jB�/E1
1
$&%2;G)��Chõ($ *�,Ø9 ,2ù�)0;0-G,.B�;0'k/E%�û�-0/~÷E'*ø($&)Ý;0õ($�7�)0$F-¤ôh'P;0õ ;0õ($�,.ù('P3P'k; �Ø;</ �=%($�3 ��B�/E%2;G-</23.,.%NøD;07�%($
;0õ($�) �(%�BZõ�-0/2%(' (F,.;<'P/2% 'aú�%($F$Fø($&ø�� ,¬ú�B�/27�-G)<$���õ('Pó2õ($&-OH¥3P$�÷.$F3À,.ù�)0;0-G,.B�;<'P/2%�)��¤û=/.;<$&%E;<'*,�3P3��
ôh'k;Gõ:ó./L/(ø:%(/E%�HUø($�;0$F-G1o'*%('*)01 �Ý,.-0$o,.3P)0/�%($F$Fø($&ø��ÝChõ($���ôh'P3P3�ù=$
$���û�-0$F)G)<$&ø�/2%�;0/2û /�ú
;0õ($�ù�,2)<'*B *�,Ø9 û�-0'P1
'P;<'P÷.$F) �X)<$F$ *E$FB�;<'P/2% �
ú5/2-Ró27N,.-Gø�)R,.%�ø�BZõ(/E-0ø�)7� �

36U @)opUWL�B @XJ"o ��L�C\Q�U L�BE9 Chõ($ -0$F,2ø($F-G)�,.%Nø ô�-<'P;<$&-0)�'*) ,2%(/.;Gõ($F-oB�3*,.)G)<'*B�,.3jû�-0/2ù(3P$F1
/�úpB�/2%�BF7�-G-<$&%2;Rû�-0/.óE-0,21
1
'*%(ó���8�$&,.ø($&-0)R,.-0$Ø;0õ�-0$F,2ø�)�;0õ�,.;:FE7�$F- ��,oó2'k÷2$F% ø�,�;G,
)0;0-G7�B�H
;07�-0$�,.%�ø«ô�-0'k;0$F-G)h,.-0$D;0õ�-0$F,2ø�)R;0õ�,.;�1
/Lø�'aú<� 'k;��4J B�/L/E-0ø('*%�,.;</2-�/Eù�Gd$FB�; ! 'P)¬-<$&)0û=/2%�)0'�Hù(3k$oú5/2-¬ó2-G,.%E;<'*%(ó�,2B�B�$F)G)�;</ ;0õ($ºø�,.;0,�)0;0-G7�B�;07�-0$��78�$F,2ø($F-G)¬-0$�FL7($&)<;Ø,.BFB�$F)G)¬ù	��B�,.3k3P'*%(ó
!�� � �(ÿ � % �
� ý (�)�*�,.%Nø:%(/.;0'aú<��ô�õ($&%�;0õ�$���)<;0/2û:,2B�B�$F)G)<'*%(ó�ø�,.;0,½ôh'P;0õ !	� ��
 þbÿ � � ý ( )�*	�ô�õ('k3P$�ô�-0'k;0$F-G)�7N)<$ !	� � �(ÿ � %�� %�þbÿ ��)�*�,.%�ø !	� ��
 þbÿ
� %�þbÿ ��)�*�-<$&)0û=$FB�;<'P÷.$�3 ����Chõ�'P)hû�-0/2ù H3k$&1Û'P)�$F,2)<'P3 �º)0/.3P÷.$&ø½ù	��1
,��E'P%(óo;0õ($DB�/L/E-0ø('*%�,.;</2-m, )0$�FL7($&%2;0'P,.3=/Eù�Gd$FB�;�1
/E%('k;0/2-��EChõ�$
B�/(ø($h/�ú�;0õ�$¬)</23P7�;<'P/2%
'P)jû�-<$&)<$&%E;<$Fø
'*% �p'Pó��)���.Chõ�$Rú§7�%�B�;0'k/E%�,�3=û�,.-0;"'P)À;0õ($¬B�/L/2-Gø('P%N,�;</E-
'P1ºû(3P$F1
$F%E;G,�;<'P/2%��Eô�õ�'PBZõ½'*)�)<$F3aú&H¥$���û(3*,�'*%('*%(ó��LChõ($�B�/(ø($�/.ú¤;0õ($D)GBZõ($Fø�7�3k$&-j)GûN$&B�'��N$F)�;0õ�$
ú5/.3P3k/~ôh'*%(ó:)0;0-G,�;<$Fó������p'*-G)<;�� ��
 þ&ÿ �
� ý («,2%�ø ��
 þbÿ
�
%�þ&ÿ �«-0$�FL7($F)0;0) ,.-0$�)0BZõ($&ø�7(3P$Fø '*1 H
1o$&ø('*,�;<$F3��«,.%�ø�7�%NB�/2%Nø('k;0'k/E%�,�3P3 ����ù=$FB�,27�)0$�;0õ($�� ,.-0$ G<7�)0;¬%(/.;0' ��B�,�;0'k/E%�)���%(/.;�-0$�FL7($&)<;G)
ú5/2-h,.BFB�$&)0)�� )0'P1
'P3P,2-<3 �ºú5/2- �
� ÿ � � ý ( � % ��,.%Nø þ � �
%=þbÿ�þ � �
-0$�FL7($&)<;G)��

)¥ú�,ºô�-0'k;0$F-h'*)�BF7�-0-0$F%E;03���1
/(ø('kú<�L'P%(ó½;Gõ($ ø�,.;0,º)0;0-G7�B�;G7�-<$���;0õ�$ )0BZõ�$Fø�7(3P$F-hø�/E$&)�%(/2;
ó2-G,.%E;j/2;0õ($&-�û=$F-G1
'P)G)0'k/E%�)mú5/2-�,.B�B�$F)G)���)¥úp;0õ($&-<$D,.-0$�-0$F,2ø($F-G)m,2B�B�$F)G)<'*%(ó ;Gõ($�ø�,�;G,o)0;0-G7�B�H
;07�-0$��='k;�ó2-G,.%E;0)�û=$F-G1
'P)G)0'k/E% ;0/ ,2%(/.;Gõ($F- � �(ÿ � % �
� ý ( �E'kúj,.%	������'P%�,.3k3 ����'kú�;Gõ($F-0$ '*)¬BF7�-'H
-<$&%2;03��«%(/½ô�-0'k;0$F-�%(/E-�-0$F,.ø�$F-h,.BFB�$&)0)0'P%�ó
;Gõ($ ø�,.;0,½)0;0-G7�B�;G7�-0$���'P;¬)GBZõ($Fø�7�3k$&)R;0õ($�/23Pø�$F)0;
-<$ FE7�$F)0;��



�F�

�b¢����~�b� �F�~�b�b� ��� �b�b�F�b�.�Z�.�F¡��F� �
���b¡ ���b�F�~�F�.��& �7!
�.�&�&�~�b�����b�.��¡���& ���&���F� !
� �b��� ���~¡~�F� � �b��� ��� �F�~�b�F���F������� !$,

� �b��� � �.��¡ � �b�F� ��� �F���&�F���F�.����� !$,
� �b��� ���~¡~�F� � �.��¡�� ��� �
�~�.��¡�� & ¡b�F¢.� !$,
� �b��� � �.��¡ � �.��¡~� ��� ���b�.��¡�� & ���F���&� !$,
���b¡�
��F¡ � �b�F���F��� ��� �F�~�F¡&¢~�&�á���b�����F�.� !=,
�.�&�&�~�b��� �&� � �.��¡���� 
 ��� �F���F¡&¢b�&� �b�.��¡�� !=,

,

�b¢ �����b� ..�b��� ����# ���.�F�&¢~�~�F�
� �&¡����~�.� # ���.�F�&¢~�~�F� �

��� �~�b�F�&�.���.�F¡~�F� � !
%�% ���2��¡��&�&�����~�F�á���á�&���2��¡b�&¢.��¡��F�
�&¢������b� � �~���á�b�Z�.�F�&¢��b� ��� �
�b���.���&¢��~�FÃb�b� � �.�
� # ¡&�.��� 
(' ) �

� ���.��¡ � �&�F� � £ � � ����¡ � �.��¡�� � £
� 
~�F¡ � �b�����F�.� � £ � �b� � �.��¡.��� 
 �*,��"!

��� ��� ���U�b� � �.��¡.����
 ����� �
��� � ���(
��F¡ � �b�F�����.� ���������
�&���.�F�&¢~�~���&�&�~�F�! &�.��� �
� ���~¡���� � �b�F� � £ � ���b¡��F� � ����¡�� � �%!

�&���F�å�b���.���&¢��~���F�&���~��¡ ���"!
,�,�,

- C/.M9��I9 Chõ($�B�/E/E-0ø�'P%�,.;</E-m,2%�ø«'k;G)h,.)G)</(B�'*,�;0$Fø«)0BZõ�$Fø�7(3P$F-��

<¬/.;0$�;0õ�,.; -<$&,.ø($&-0) ,2-<$�)GBZõ($FøN7(3k$&ø ù�� B�,.3k3P'P%�ó � !'# �)((' � ��� � (*� %	�)#(ý�� �:%(/2;
� !'# �)((' � ��� � (*� � ÿ �2Chõ('*)�'P)�;</ $F%�)G7�-0$ ;0õN,�;¬ô�-0'P;<$F-G)¬1º, ��%(/.;Ø)<;G,.-0÷.$�N=,.% � �(ÿ � % � � ý (-<$ FE7�$F)0;�'*)h)GBZõ($Fø�7�3k$&ø ?�! #�1 $ i�$<� $ L ?�# 0 / A�;0õ�,2%�;Gõ($ �=-G)<; � �(ÿ � %��
%�þ&ÿ ��'P% ;0õ($�û=$F%Nø('P%�ó
FE7�$F7($��

J�3*)</4� � !$# �)((' � � /E%(3�� )0BZõ�$Fø�7(3P$F)�/2%($:û=$F%�ø�'P%(ó � �(ÿ � % � � ý ( ,�;�, ;0'P1
$ �XB�,�3P3�;0/
� !'# �)((' � ��� � (*� %	�)#Ný�� � ��Chõ('*)�ø(/L$F)«%(/.;�1
$F,2% ;0õN,�;«;Uôm/ /2-«1
/2-0$ -0$F,.ø�$F-G)�B�,2%�%(/2;ôm/E- ��'P%:ûN,.-G,�3P3k$F35�4)d%�ø($�$&ø���ô�õ($F%n��%('P)Gõ('*%(ó�;Gõ($ $��L$&B�7(;0'k/E%�/�ú � �(ÿ � % �
� ý (4� � !'# ��((' � �ôh'k3P3�ù=$�-<$F'P%E÷./	��$&ø�,.%Nø«,2%(/.;Gõ($F- � �(ÿ � % �
� ý (o1º, ��ù=$�)GBZõ($Fø�7�3k$&ø�ú5/E-R$��($FBF7(;<'P/2%��($�÷.$&%
'aú"B�7�-G-0$F%E;h-<$&,.ø($&-0)Rõ�,b÷2$Ø%(/2;�B�,.3k3P$Fø ��
 þbÿ �
� ý ( �


 C JMC J . 6/K"C >AN]B�N76pKMU L�B^9 )d%�;Gõ('P) û�-0/2ù(3P$F1 �«)<$F÷.$F-G,�3 û�õ('P3k/E)</Eû�õ($F-G)V�XB�/E%�B�7�-G-0$F%E;
;0õ�-0$F,2ø�)���)GûN$&%�ø ;Gõ($�'*-º;<'*1
$�;0õ('*%��E'P%�ó ,2%�ø $&,�;0'P%(ó4�"C�/ $F,.;��";0õ�$����=-G)0;
%($F$Føá;</ ó.$F;
;Uôm/
ú5/2- �L)�� ��'Pó�� C D )Gõ(/~ô�)�;0õ�$�B�/(ø($�/�ú�,ºû�õ('P3k/E)</Eû�õ($F-��

J ;G,.ù(3P$«1
/E%('k;0/2-
'*)
7N)<$&øåú5/2-
óE-0,2%2;0'P%�ó ,.BFB�$&)0)o;</ ;Uôm/ B�/E%�)<$&B�7(;0'k÷2$�ú5/E- �L)��pChõ�$
)</23P7(;0'k/E% û�-<$&)<$&%E;<$Fø õ($&-<$½'*)�ú§,.'P-���1
$F,2%('*%(ó:%(/:û�õ('P3P/2)0/2û�õ($&-�1º, � )0;0,2-<÷2$��¤9�/E-<$F/~÷.$F-��
;0õ('*)R)</23P7(;0'k/E%½$F%N)07�-0$F)j;0õ�,.;jú5/E- �L)�,.-0$�ó2-G,.%E;0$Føº;</ºû�õ('P3P/2)0/2û�õ($&-0)j'P%�;0õ($D)G,.1
$¬/E-0ø($&-j,2)
;0õ($��D-0$�FL7($&)<;�;0õ($&1 �bC8/¬,b÷./2'PøDø($&,.ø(3P/(B �E)���;Gõ($j;G,.ù(3P$jû�-0/~÷L'Pø($&)�,�1
$F;0õ(/(ø�;0/¬,�;0/21
'PBF,�3P3��
-<$ FE7�$F)0;�;Uô�/
ú5/2- �L)�)0'*1 7(3P;0,2%($�/E7�)<3 � �5�p'Pó�� C�C �
Chõ($ ;G,.ù(3P$o)GBZõ($FøN7(3k$&-��5��'kó4� C�� �m)GBZõ($&ø�7(3P$F)Ø,�3P3p%(/E% � þ)!�� -0$�FL7($&)<;G)���,.%�ø:,.3k3 � þ)!��-<$ FE7�$F)0;0)Rú5/E-�ô�õ('*BZõ�ùN/2;0õ�-0$�FL7($&)<;0$Fø«ú5/2- �L)�,.-0$Dú§-0$�$ ,2%�ø ! ?�! / õN,b÷.$�ù=$�$F% j A / ��$6? 3 L # 1

A /21�3�/ L�� / 0
ù	� ,.%(/2;0õ($&-Dû�õ('P3k/E)</Eû�õ($F-��0)d% ;Gõ($�)GBZõ($Fø�7�3k'*%(ó�1o$F;0õ(/(ø���;0õ($º3P/LBF,�3"÷~,.-0'*,.ù(3P$
,.-G-0, � % � ��� %
� �)( 3���%	� ��B�-0$F,�;0$Fø $F÷.$F- � ;0'P1
$ ,.% 'P;<$F-G,�;0'k/E% /~÷.$&-½;0õ($ -<$ FL7($F)0;�FL7($F7�$
ùN$Fó.'*%�)��('*)�7�)0$Fø�ú5/2-R$&%�)G7�-<'*%(óº;0õN,�;Rú5/2- �L)h,.-0$�óE-0,2%E;<$Fø�'P%«;Gõ($�ø($F)0'*-<$&ø�/E-0ø($&-���B õ($&%�,
ú5/2- � '*)D-<$ FL7($F)0;<$&ø:,.%�ø B�,2%�%(/.;Dù=$oóE-0,2%2;0$Fø:ù=$FBF,.7�)0$ 'P;D'P)Ø)0;<'P3k3Àù�7N)'����'P;Ø'P)Ø;0,.ó.ó2$Fø:,2)
�0-0$F)0$F-0÷.$Fø ��� J -0$�FL7($F)0;Ý'*%�B�3*7�ø('*%(ó¬,�ûN-<$F÷E'P/27N)<3 �¬-0$F)0$F-0÷.$Fø¬ú5/2- ��'*)�-0$OGd$&B�;0$FøD'*1
1
$&ø('P,.;<$F3��



�Zu

�b¢��~���b�å�F�~�b�b���&�2���~�~�&���&�.�F� �Z�~���b���2���~¡�� � ¢b�b�.�
���~���
���b¡ ��� �%!  ������~� ¡������~� !
�b¢ �����b� � �~��� �&¢&� ��� ����~¡ ��� � & � ��� � � ����� )7!
���F� � ! ! � �
¡&�2�Z��� ���"!
¡����~�~���§�2�&��� � ��� � £���� ���"! �&�F¡ � ��� � £ ��� ���"! ¡������~�����b����� � ��� � £«��� ���"!

,�,

� �b��� ¡&�2�Z��� ��� ���b�b� , � �b��� �b�F¡ � ���~¡á��� � £����~¡ ��� ��� ���b�b� ,
,

- C/.M9E;��I9 Chõ($�û�õ�'k3P/2)0/2û�õ�$F-RB�3*,.)G)��

�b¢��~���b� �F�b�~�b�  ����~�~���
���b�&�~�b��� '*) ���F�	�2��& �.�
���.�b�&�b�b��� ' ) ) !
�&¢������b� � �~��� �2�&��� � ���b¡á��� � £��Z�~¡ ��� ��� � ���F�	�2� '¥��� � )�& �����
�2� '¥��� � ) & ¡b�F¢.� ! ,
�&¢������b� � �~��� �b�~��� � ���b¡á��� � £��Z�~¡ ��� ��� � ���F�	�2� '¥��� � )�& �����
�2� '¥��� � ) & ���F���&� ! ,
���b�&�~�b��� �2�FÂ�����¡ � ���~¡á��� � £����~¡å��� ��� �:���F¡&¢b�&� � ���F�	�2� '¥��� � )���� � �~�F�
�2� 'X��� � ) ! ,

,

- C/.M9^;O;]9 Chõ($�;G,.ù(3P$��

�&¢������b� �F�~�~�b�  ������~� # ���.�F�F¢��~�F� � �b¡����~�.� # �Z�.�F�&¢��b�F� �
 ������b� ¡������b� !�%!% �Z�2��¡.�&�F�������F� ��� �&���2��¡&�&¢2��¡����
�b¢����~�b� � �~��� �b���.���&¢��~� �*� �

�.�&�&�~�b���('*) ���~�&��� � �F��.��F�
� & �.�����.�b�&�~�&��� ' ) ) !�%!% �&�b�å��¡��F�b¡ ���&���&�
��¡~�F���F¡����á��¡�&å��¡��F���F¡~�F� ���"!
�b�.�F�~� � ��¡¤�§�.�~��
�� �b¡ �*��� �
� ���F¢.�~��¡ ������& ��� ���F¢��~��¡ � ��¡Ý�§�.� �b¡ ���"!
��� ��� �~���Ý�U�b� ��� �2�b��� � ��� �����Ý�¥�b���.�F�F¢��~� ���%!
�F���&���
���~¡ ��� � & �~���Ý�(
���¡����~¡��~�F�����2��¡��F� � ���"!
���~¡ ��� � & �~���Ý�(
���¡����~¡��~�F�����2��¡��F� ��� �"!
��� ��� ���~�&�F� � �F��..���
� '¥��� � )��
� � ���~�F�F� � �F��..�F�
� 'X��� � )����

¡~�����~���Õ�2�FÂ�����¡ � ��� � £���� �����
�����Ý�U�b�����F�&¢��~� ���"!

���~�&��� � �F��.��F�
� '¥��� � ) & ���~�&��� � �F��.��F�
� '¥��� � ) & ¡b�&¢�� !
,�,�,�,

- C/."9^;%8I9 Chõ($�;0,2ù(3P$D)GBZõ($&ø�7(3P$F-��



� �

'P% ;Gõ($ BF7�-0-0$F%E;�)GB�,2%��¤$�÷2$F% 'kú¬)07NBZõ ,�ú5/2- �:'*)�ú§-0$�$��pùN$&B�,27�)<$�;0õ($½ú5/E- � 1 7N)<;s��-0)0; ù=$
ó2-G,.%E;<$&ø ;0/�;0õ�$oû�õ('P3P/2)0/2û�õ($&-h;0õN,�;G��-0)0;¬-0$�FL7($F)0;<$&ø�'k;���,¬úÀB�/27�-G)<$��N3P$F)G)hú§,.'P-�)0;0-G,�;0$�ó2'k$&)
B�,.%«,�3*)0/ºù=$�$F,2)<'P3 ��$���û�-0$F)G)<$&ø��

1I9�� S[N"o m >A@)L�C\Q H @XJ"o 3cU m B�U N 	 F:H"JMD�K"L�NRJ"CAP^@%Q�C NOJ 4GNO>ACAD^CAU B
*�,Ø9 1º,��.$F)m'k;R$&,.) �
;0/
ø�$��=%($Ø÷~,.-0'k/E7�)�)'�(%�BZõ�-0/2%�'�(&,�;<'P/2%½û=/.3P'*B�'P$F)��E;Gõ�,.%��E)�;0/o;Gõ($¬ú§7�3k3
,.B�B�$F)G)
ó.'P÷.$F% 'P% ;Gõ($�)0BZõ($&ø�7(3P'P%�ó 1
$F;0õ(/(ø ;</ ;0õ�$ FL7($&7($�/�úDûN$&%�ø('*%(óå-<$ FL7($F)0;0)�� �N/E-
'P%�)0;0,2%�B�$��2'*%�;Gõ($DB�,.)0$�/.ú¤;0õ($D-<$&,.ø($&-0)m,.%�ø�ô�-<'P;<$&-0)mû�-</Eù(3P$F1 �E)0$�÷2$F-G,�3Nú§,�'*-0%($&)0)mûN/23k'*B�'P$F)
B�,.%oùN$�ø�$�÷L'P)0$Fø�� B $�,�3*-0$F,.ø��Ø$���ûN/E)<$&ø6�6��'Pó����)�Ý,¬ú§,�'*-"û=/.3P'PB����~ô�õ($&-<$RùN/2;0õoô�-<'P;<$&-0)�,2%�ø
-<$&,.ø($&-0)�,.-0$h$F%N)07�-0$Fø
%(/2;";</�)0;0,.-0÷.$���J�3P;<$&-0%�,.;<'P÷.$�û=/.3P'PB�'k$&)ÀB�,2%
$F,.)0'P3�� ù=$�û�-0/~÷L'Pø($&ø��~ú5/E-
'P%�)0;0,2%�B�$Dó2'k÷L'*%(ó½û�-<'P/2-0'P; �½;</�-0$F,.ø�$F-G)m/E-�ô�-<'P;<$&-0) �5�p'Pó�� C �%� �

�b¢����~�b� � �.��¡��F���b���&�F�.��¡&Â ����# �Z�.�F�&¢��b�F�
� �b¡~���~�.� # �Z�.�F�&¢��b�F� �

��� �~�b�F�b�����.�F¡���� � !
%!% ���2��¡��&�&�����~�F� ���á�&���.��¡b�&¢2��¡��F�
�b¢ �����b� � �~��� �b�Z�.�F�&¢��b� ��� �
%!% �b�����F�&¢��~�å�F�b� �.�F¡����.�b�&��¡.�&���2�
��� ��� �=�U�b� � ����¡.��� 
 ����� �
��� � ���~� � ����¢.�~��¡ ��� ���~¡���� � �.��¡~� � � � �
��� � �=�(
��F¡ � �b�F���F��� ��� &�& ���
�b�����F�&¢��~� �&�&���~��¡ ��� ���b¡��F� � ����¡�� � �%!

,
�&���&� �&���.�F�&¢~�~�FÃ~�b� ���"!

,�,�,

�b¢ �����b� � �&�F���F���&�.�&�F�.��¡bÂ ����# ���.�F�&¢~�~�F�
� �&¡����~�.� # ���.�F�&¢~�~�F� �

��� �~�b�F�&�.���.�F¡~�F� � !
%�% ���2��¡��&�&�����~�F�á���á�&���2��¡b�&¢.��¡��F�
�&¢������b� � �~���á�b�Z�.�F�&¢��b� ��� �
%!% �b�Z�.�F�&¢��b�å�&�b� �.��¡.���.�b�F�F¡.�&���.�
��� ��� ���U�b� � �.��¡.����
 ����� �
��� � ���~� � ����¢.�~��¡ ��� ���~¡���� � �b�F� � ���
�b�Z�.�F�&¢��b�FÃ~�b� ��� ���~¡���� � �b�F� � �"!

�&���&� ��� � ��� 
��F¡ � �&�F���F�.� ��� &�& ���
�b�Z�.�F�&¢��b���&�&���b��¡ ���"!

,�,�,

- C/.M9^;"1I9 J¬3k;0$F-G%�,�;0'k÷2$�ú§,.'P-G%($&)0)hû=/.3P'PB�'k$&)�ú5/2-R;Gõ($�-<$&,.ø($&-0)R,2%�ø�ô�-0'P;<$F-G)hû�-0/2ù(3P$F1 �

8�$F7�)0$À/.úN)'�(%�BZõ�-0/2%�'�(&,�;<'P/2%Dû=/.3P'PB�'k$&)�'*%�ø('�5�$F-0$F%E;8B�/2%E;<$��L;G)�ø($&ûN$&%�ø�)p/2%D;Gõ($�'*-8ó.$F%�$F-'H
'PB�'k; ��� J�)�/�ú=%�/~ô��&;Gõ($h)0BZõ�$Fø�7(3P$F-G)8ôm$Rõ�,b÷.$m$���û=/2)0$Fø ,.3k3(ø($&ûN$&%�øo/2% )0;0-0'*%(óØ%N,.1
$F) �§$�� ó4���
�	� ' ÿ �h� � J )0BZõ�$Fø�7(3P$F-hB�3P,2)0)hBF,.%�ù=$�1
,2ø($�'*%�ø($Fû=$F%Nø($F%E;Rú§-0/21 ,2B�;G7�,�3¤1
$�;Gõ(/(ø�%�,.1
$F)
;0õ�-0/27(óEõ�B�/2%%�Nó27�-G,�;0'k/E%�� �N/E-�'*%�)0;0,.%NB�$��=B�/2%N)<'*ø($F-0'*%(ó�ù�7 5�$F-'HX3P' ��$�B�/E%E;0,�'*%($&-0)���-<$&7�)G,.ù(3P$
ûN/23k'*B�'P$F) G<7N)<;
%($�$&ø ;0/ ù=$�B�/E% �Nó27N-<$&ø '*% /2-Gø($F-�;</ �L%(/~ô ô�õ('PBZõå1
$F;0õ(/(ø�)�,2-<$½;0/ ù=$
B�/2%N)<'*ø($F-0$Fø	j 3 �"1
$F;0õ(/(ø�)�,2%�ø ô�õ('PBZõ /E%($F)D,.-0$ " / �À1
$�;Gõ(/(ø�)��¤Chõ($F%���;0õ($ � !'# ��((' � �1o$F;0õ(/(ø«B�,2% ù=$�1
,2ø($Ø'P%�ø�$Fû=$F%�ø($&%E;h/�úp1
$F;0õ(/(ø«%�,.1
$F)��Eú5/2-�'*%�)<;G,.%�B�$ � � ' ÿ�� � ÿ)#�� ( 'P),.% 'P%�)0;0,2%�B�$�÷~,2-<'*,.ù(3P$DB�/2%%�Nó27�-0$Fø ;</½õ(/23Pø«;Gõ($�%�,.1
$D/�ú�;0õ�$ j 3 �Ý1
$�;Gõ(/(øR� N
� �~��� �&���.�F�&¢~�~� ��� � ��� � �b¢~�&���F�¤�U�&���F�~�~¡&Â ����� �b���.���&¢��~���F�&���~��¡ � �b¢~¡����F¡&�.�F� �"! �b�b� ,

#�$F;<$F-G1
'P%�'P%(óº$&1
û�;<'*%($F)G)�,.%Nø�ú§7(3P3*%($F)G)R/�úp;0õ($�) �(%�BZõ�-0/2%(' (�$&ø�ø�,.;0,º)<;G-07NB�;07N-<$DB�,2% ,.3P)0/
ùN$�1º,.ø�$
ó2$F%($&-<'*B�N�;Gõ($�-<$7
N$FB�;<'P/2% J�ò )DB�,2% ù=$�7�)0$Fø ;</�'P%E÷2/���$
$F1ºû(;0'P%�$F)G)�,.%�ø ú§7(3P3IH
%($F)G)�1
$�;Gõ(/(ø�)«,.B�B�/2-Gø('*%(ó ;</áB�/2% �=ó27�-G,�;0'k/E%�� J¬ûN,.-0;½ú§-</E1àù=$�'*%(ó -<$&7�)0,2ù(3P$��Àó2$F%($&-<'*B
)'�(%�BZõ�-0/2%�'�(&,�;<'P/2% B�3*,.)G)<$&)R,.-0$D1
/E-<$D-</Eù�7�)0;Rôh'k;Gõ«-0$�óE,.-Gø�)�;</½BZõ�,2%(ó.$&)��



�Gw
� � ímê¬ðÝï�ìNì)��ê¬ð������ �2ë(ì)#"ð�ë�ñdíjê ���áñUë	� � � +

*�,Ø9 '*)�$ FL7('k÷~,.3k$&%2;�'P% $���û�-0$F)G)<'P÷.$&%($F)G)h;0/ ;Gõ($
B�3P,2)0)0'*B�)'�(%�BZõN-</E%('�(&,�;0'k/E%�1o$&BZõ�,.%�'P)G1º)
3k' ��$�3k/(B �L)��b)0$F1º,2û�õ(/2-0$F)���`¬/E,.-0$�� )81
/2%�'k;0/2-G)���ö2,b÷b,�1
/2%('P;</E-0)��bó27�,2-0ø�)��b$�;GB���Chõ('*)�1o$&,.%�)
;0õ�,.;¬'kúj,�)'�(%�BZõN-</E%('�(&,�;0'k/E% û�-0/2ù�3k$&1ÞBF,.%�ù=$o)0/.3P÷.$Fø«ôh'P;0õ�;Gõ($oB�3P,2)0)0'*B�1o$&BZõ�,.%�'P)G1º)�'P;
B�,.% ,�3*)</«ùN$º)</23k÷2$Fø�ôh'P;0õ *�,Ø9 ,2%�ø�÷L'PB�$ ÷2$F-G)0,��=C8/ û�-0/~÷.$�'P;���'P;�'*)Ø$F%(/E7(ó2õ�;0/«)Gõ(/~ô
,.%�'*1ºû(3k$&1
$F%E;0,.;<'P/2% /.ú , B�3P,2)0)0'PB 1o$&BZõ�,.%�'P)G1 'P% ;<$F-G1º)�/.ú *�,Ø9 ,2%�ø ÷L'*B�$ ÷2$F-G)0,��
ùN$&B�,.7N)<$�,.3k3�B�3*,.)G)<'*B½1
$FBZõ�,2%('*)01º) ,2-<$½$ FL7('k÷~,.3k$&%2;��8Chõ('*) ûN-</L/�úh'*)�;G-<'P÷L'P,.3j,.)M*�,Ø9 'P)
'P1ºû(3P$F1
$F%E;0$Fø 'P% ;<$&-01º)D/�úRö.,b÷~,«1o/E%('P;</2-G)Ø,.%�ø 'P1ºû(3P$F1
$&%2;0'P%�ó�, 3P/LB ��ôh'P;0õ *�,Ø9 'P)
$F,.) �0N
�F�~�~�&��
��~��� � �F�b�~�b��
��b��� # �����F�&¢��~��� � �&¡����~�.� # ���.�F�F¢��~�F� �

�.�b�F�~�b�����b¢.��Â�& �~�&���&� ! 
~�~��� �~�b��� !
� �~��� �~��� �*� � %�% ���2��¡.�&�&���
���F� ���á�&���2��¡b�&¢.��¡��F�

�&¢2��Â & ¡&�&¢.� !
, � �~��� �b�Z�.�F�&¢��b� ��� �
� �~��� ���&�~�&�~�&� ��� � �b���.���&¢��~�FÃb�b� ��� �~�&�~�b�~�F� � �"!

�&¢2��Â & �~�&���&� ! ��� ��� �~�~�����/�b¢2��Â �
, �b�Z�.�F�&¢��b���&�&���b��¡ ��� �b��� � �"!

, ,�,

`¬/~ô�$�÷.$&-��p)07NBZõ ,.%á$�FL7('P÷~,�3P$F%�B�$ '*)º%(/.;º$&%(/27(óEõ�� )U;o'*)½,�3*)0/ '*1
û=/2-0;0,2%E;o;0/ )Gõ(/~ô
;0õ�,.;�)</23P7(;0'k/E%�)R;0õN,�;�,.-0$D$F,2)<'P3���$���û�-0$F)G)<$&ø�ôh'P;0õ�/.;Gõ($F-h) �(%�BZõ�-0/2%(' (F,.;<'P/2% 1o$&BZõ�,.%�'P)G1º)
,.-0$ ,�3*)</½$&,.)0'k3 �«$���û�-0$F)G)<$&ø�ôh'k;Gõ *�,Ø9-�0J�3P;0õ(/E7(ó2õ�$75�$&B�;0'k÷2$�3 ��ûN-</~÷L'*%(ó½;0õ('*)Øû�-</EûN$&-<; �
'P)
õ�,.-Gø���,:ó2/E/(ø ,2û�û�-0/ �('P1º,�;0'k/E%åB�/E%�)<'*)0;0)�'*% )Gõ(/~ôh'*%(ó õ(/~ô /2;0õ($&-o) �(%�BZõ�-0/2%(' (F,.;<'P/2%
1o$&BZõ�,.%�'P)G1º)�,.-0$ $&,.)0'k3 � $���û�-0$F)G)<$&ø ôh'k;GõK*�,Ø9-� )d%�;Gõ('P)«)0$FB�;0'k/E%���ôm$ õ�,b÷.$ BZõ�/2)0$F%
;</�û�-0$F)0$F%E;h;0õ�$�B�/2%NB�'*)<$�'*1ºû(3k$&1
$F%E;0,.;<'P/2%«/�ú�;Uôm/�) �(%�BZõ�-0/2%(' (F,.;<'P/2% 1o$&BZõ�,.%�'P)G1º)Rôh'k;Gõ
*�,Ø9-N�óE7�,.-Gø�)R,.%�ø«BZõ(/E-0ø�)��

�"9<; lnm @)L�oMB
)d% *�,Ø9 q 7�,.-Gø�)���, ó27N,.-Gø:)0BZõ�$Fø�7(3P$F-DB�/2%E;0,.'P%�)Ø1
$�;Gõ(/(ø óE7�,.-Gø�)Ø,.%�ø 'P)D-0$F)GûN/E%�)<'*ù(3P$
ú5/2-�)0BZõ�$Fø�7(3P'*%(óØB�/2%�BF7�-G-<$&%2;p-<$ FL7($F)0;0)�� B $hû�-0/~÷L'Pø($R,.%o,.ù�)0;0-G,.B�;pB�3P,2)0)�ú5/2-póE7�,.-Gø )GBZõ($Fø H
7(3k$&-0)���
 ' ý)% (�& !'# �)((' � � % ��ôh'k;Gõ ,¬1
$F;0õ(/(ø ú5/2-p-<$Fó.'*)<;0$F-0'P%(ó�1o$F;0õ(/(øoó27�,2-0øN)�� ý (*(�
(' ý�% ( �
J óE7�,.-Gø�'P)Dø($7�=%($&ø ù	��,�;<;G,.BZõ('*%(ó«,�-0$�FL7($F)0;G�=3k;0$F-��=;Gõ�,�;Ø'P%Nø('PBF,�;0$F)Øô�õ($F% ,�1
$�;Gõ(/(ø
ú§7(3 �=3k3*)�;0õ($hB�/2%�ø('P;<'P/2%N)8;0/Øù=$�$��($FBF7(;<$&ø��~;</D,�1
$F;0õ(/(ø
%�,.1
$�� )U;�'*)8ô�/2-0;0õEô�õ('P3P$j;</Dõ('Pó2õ�H
3k'Pó2õE;R;0õ�,.;h;0õ($�óE7�,.-Gø�) �()<;0$F1Þû�-<$&)<$&%E;<$Fø«õ($&-<$�,b÷./2'PøN)m7�%N%($FB�$F)G)0,2-'��B�/2%E;<$��L;�)0ôh'P;0BZõ($&)
��)0$�$ *E$FB�;<'P/2%n� � ��ú5/E-h,.%�$���û(3*,.%�,.;<'P/2%�/.ú8;Gõ($�$�
�B�'P$F%E;h)GBZõ($Fø�7�3k'*%(óº)<;G-0,.;<$�ó��½/�ú8*�,Ø9Z� �
�p'Pó�� C � 'k3P3P7N)<;G-0,.;<$F)�,2% '*1ºû(3P$F1
$F%E;0,.;<'P/2% /�ú
;0õ($ ù=/27�%Nø($Føßù�7 5�$F-�ùN,.)0$Fø /2% *�,Ø9
q 7�,.-Gø�)���Chõ('P)¬B�/(ø($�)<'*1ºû(3 � ,.)G)0/LB�'P,.;<$&)m,½-0$�FL7($&)<; �N3P;<$&-�ú5/2- �
� ÿ ,.%�ø /2%�$�ú5/E- � ' ÿ �Chõ($ $��(ûN-<$&)0)0'k÷2$F%($&)0)�/�ú *�,Ø9 '*)�'k3P3P7N)<;G-0,.;<$Fø ù���;Gõ($o)0'P1ºû(3P'*B�'P; ��/�úÀ;0õ�$où�,2)<$
B�3*,.)G)

 ' ý)% (�& !'# �)((' � � % �6��'kó4� C � � �N;0õN,�;�B�/21ºû(3P$�;0$�3 � '*1ºû(3k$&1
$F%E;0)�;0õ($oó27�,2-0ø�) �()<;0$F1 �=Chõ�$
)0BZõ($&ø�7(3P$F-º)0'P1ºû(3 � 'P;<$&-0,.;<$F)
/~÷2$F-
;0õ($�-0$�FL7($&)<; FL7($F7�$�,2%�ø )0BZõ($&ø�7(3P$F)
;0õ�$�/.3*ø($F)0;½-<$�H
FE7�$F)0;�ô�õ(/2)0$ ,2)0)0/(B�'*,�;<$&ø«ó27�,2-0ø«$�÷~,.3P7�,.;<$&)�;</�;0-G7($�� <¬/.;0$�;0õN,�;¬;Gõ('*)¬)GBZõ($Fø�7�3k$&-�'*)¬%(/2;
/2û(;0'P1
' (�$Fø�NÝ;0õ($º,.B�;07�,.3p'*1ºû(3P$F1
$F%E;0,.;<'P/2% /�új;Gõ($ºó27�,2-0ø:)GBZõ($&ø�7(3P$F-Ø,b÷./.'*ø�)�$�÷~,�3*7�,.;<'*%(ó
,�3P3Àó27�,2-0øN)�7�ûN/E% $F,.BZõ '*%E÷./(B�,.;<'P/2%:/.úh;0õ($�)GBZõ($FøN7(3k'*%(ó:1
$�;Gõ(/(ø�� )¥úh,.% '*%E÷./(B�,.;<'P/2% /�ú
� !'# �)((' � �½ø�/E$&)¬%(/2;�)GBZõ($FøN7(3k$o,.%	�«-0$�FL7($&)<;��N;Gõ($
)GBZõ($&ø�7(3P$F-hôh'P3k3�%(/2;�-0$�H¥$�÷~,�3*7�,�;0$�;0õ�$B�/2-G-0$F)GûN/E%�ø('*%(óoóE7�,.-Gø�)R7�%E;<'P3�,º%($Fô -0$�FL7($&)<;h,.-G-0'k÷2$F) ��!O0Ø'*)�)GBZõ($FøN7(3k$&ø��



� �

�&¢������b� �F�~�~�b���F¢.�F�b�~�F� �b¢~�&���F� # �Z�.�F�&¢��b�F��� �&¡����~�.����¢.�F�b� # ���.�F�&¢~�~�F�	�
�b¢����~�b���F¢.���b���F� �&¢~�b���F� # ���.�F�F¢��~�F� � �.���.�&����¢.�F�b����� �b¢~�b�~�F���b¢~� � �
��¢&�.�F� � �&¢~� �"!
�F�&���F¢.�F�&� ��� 
���¡ � £
����� � ���F¢.�~��¡�.2�F�&¡���� ��� � �b¢����~�b� �.�b�F�~�b���á�~�&�&���~¡ � � ���F¢.�b��¡ ����� � �

����¡&¢~�&� � �&¢~�¤�U�b�
�F�~�~¡bÂ ���"!
, ,��"!

�F�&���F¢.�F�&� ��� �b¢b¡ � £
����� � ���F¢.�~��¡�.2�F�&¡���� ��� � �b¢����~�b� �.�b�F�~�b���á�~�&�&���~¡ � � ���F¢.�b��¡ ����� � �

����¡&¢~�&� � �&¢~�¤�U�b�&.b¢��b� �*�"!
, ,��"!

,�,

- C/.M9^;��"9 +m/(ø($�/�ú�,ºó27�,2-0ø )0BZõ�$Fø�7(3P$F-�ú5/E-R;0õ($�ù=/27N%�ø($Fø�ù�7%5�$&-h$���,.1ºû(3P$��

�&¢������b� ���2��¡b�~�~��¡á�F�~�b�b���F¢.���b� # �����F�&¢��~��� � �&¡����~�.� # ���.�F�&¢~�~�F� �
�.�~�����.��� 
&¢.���b���.��� &:�.�������~��� �.��� ���"!
�b¢����~�b���F¢.���b� # �����F�&¢��~��� � �����&�~��¡�� � �å��¢b���F� � � �%! ,
�b¢����~�b� � �~��� �F�b���F¢��F�b� �$# ¡b�.��� 
å�.�Z�2��£ � ����¢.�~��¡�..�F�&¡��F� 
&¢��F�b� � �


&¢��F�b���.�����§�b¢~¡ � �.���2�=£ 
&¢.���b� �"!
,

�b¢����~�b� � �~���á�b���.�F�F¢��~� ��� �
��¡~�F���F¡����á��¡�& ��¡~�F���F¡���� ���"!
�b�.�F�~� � ��¡Ý�§�.�~� 
~� �b¡ ��� � �
� ���F¢.�~��¡å������& ��� ���F¢��~��¡ � ��¡Ý�§�.� �b¡ ���"!
� ���F¢.�~��¡�.2�F�&¡~�F� 
&¢.�F�b��& ��� ����¢.�~��¡�..�F�&¡��F� � 
F¢.�F�b���������(
���¡ � �������(
��F¡�
~���2� ��� � !
��� � 
&¢��F�b� &�& �&¢��b�	�
� 
&¢.�F�b�Ý�¥�~�b�&���~¡ � ����� ��� �å�����Ý�¥�b���.�F�F¢��~� ���%! �~�~�b� � ! ,

,
,�,

- C ."9W;��I9 Chõ($���%(/E%�H¥/2û(;0'P1
' (�$Fø:�Àó27�,2-0ø )0BZõ($&ø�7(3P$F-R'*1ºû(3k$&1
$F%E;<$&ø ôh'P;0õ *�,Ø9 �

�"9\8 =
KMN]L�opB

+�õ(/2-Gø�)pôm$&-<$r�=-G)<;�'*%E;0-0/LøN7�B�$&ø '*% ò"/23��(û�õ�/2%('*BR+;:r� � � ��,�+;:�ø('*,�3P$FB�;p/E5�$&-<'*%(óDø($Fø�'PBF,�;<$&ø
)'�(%E;0,���;</½ø($7�=%($ Gd/.'*%�û�,�;0;<$&-0%�) �X)<$F$�)<$&B�;<'P/2% � � �)� �

�p'Pó�� C �¬)0õ(/~ô�)�;0õ($�'*1
û�3k$&1o$&%E;0,�;0'k/E%�/�úN,�1 7(3P;<'*û(3P$�HU-<$&,.ø($&-��&)<'*%(ó23k$�HXô�-0'k;0$F-�3k/(B ��ôh'k;Gõ
BZõ(/2-Gø�)j,2)À$��(û=/2)0$Fø�'P%	� � � �	)U;�B�/2%�)0'P)0;0)j/�ú G<7�)0;r�N÷.$ØBZõ(/2-Gø�)j,2%�ø½'P3k3*7�)0;0-G,�;0$F)jûN-<$F;<; �ºôm$F3k3
;0õ($M�E'P%�ø:/�úmB�/2%�B�'P)0$ ø($7�=%('P;<'P/2%:$&%�,.ù�3k$&ø:ù	��BZõ�/2-Gø�)���Chõ($oBZõ�/2-Gø�) C ,.%�ø � ,.-0$ ��# � / A �
! ���5$�� / =23 ?�A 0�L2�"1
$F,2%('*%(ó:;0õN,�; ;Gõ($ ,2B�;G7�,�3 � #Ný)% �)(:BZõ(/2-Gøåù=$�'*%(ó $��L$&B�7(;0$Fø ø�$Fû=$F%�ø�)/2% ;0õ($�û�-0$�÷L'P/27�)R,.) �(%�BZõ�-0/2%(/E7�)À$F÷.$&%2;G)�;0õ�,.;�ô�$F-0$k�=-<$&ø��=+�õ(/E-0ø�) �º,.%�ø��º,.-0$ L $\gkj # /



� �

=23 ?�A 0�L2�='5� $��=1
,2ø($�/�ú",½) �L%NBZõ�-</E%(/27N)�1
$F;0õ(/(ø«;0õ�,.;h/2%(3 � ,2û�û=$F,.-G)�'P%�/E%($�BZõ(/2-Gø���,2%�ø
/�úp)0/21
$D,.) �(%�BZõ�-0/2%(/E7�)j$F÷.$&%2;G) �§'*%�;Gõ('P)hBF,.)0$ G<7N)<;h/E%($h� �Eô�õ�'k3P$�BZõ(/2-Gøc�o'*)h,o)0;0,2%�ø�,.-Gø
)'�(%�BZõ�-0/2%�/27�)R1
$�;Gõ(/(ø � �6A $�� $6��# =23 ?�A 0�� �

���~�~�b� � �b�F���F� � �.��¡����	�
�*��� �b¢ �����b� � �~��� �����F���F� �*� � �~��Â&�.� ���~�~� ��� � �����F���F� � �b�F� ��� �"!9,
� ��� �b¢ �����b� � �~��� �����F���F� �*� � �~��Â&�.� ���.�F�~�F� � �b��� � ���~¡ � � �å���.�F�~�F� � �b��� � � � � �"!9,
�$��� �b¢ �����b� � �~��� ���F�~�b�~�&� # �.�F����� ��� �å�~��ÂF�2�å���.�F�~�F� � �b��� � ���~¡å� � �

��� � � & & ��� ���b�~� ���"! �&���&�å�Z�.�F���F� � �b�F� � � � ���"!
,

�=#%� �b¢ �����b� � �~��� � ���F�F¢2�b� � � ��� �å�b��Â&�2�å���b�~� ��� � ,
� )�� �b¢ �����b� � �~��� ���F�~�b�~�&�����.�F�F¢.�b� � � �*� � ���~�~� ���%! ,
,

- C/."9W;��I9 *E/.3*7(;<'P/2%�;</Ø;0õ($R-<$&,.ø($&-0)8,.%�ø�ô�-<'P;<$&-0)pû�-0/2ù(3P$F1 ôh'P;0õ BZõ�/2-Gø�) ��ò"/.3 �(û�õ(/2%�'PB�+;:
B�/(ø($h� �

B $ 'P1ºû(3P$F1
$F%E;0$Fø , BZõ�/2-Gø�)'�()0;<$F1àú5/E- ö2,b÷b,åùN,.)0$Fø�/E% *�,Ø9-�Rû�-<$&)<$&%E;<'*%(ó ;0õ�$
)0,21o$�)0$F1º,2%2;0'PBF)h,.)h;Gõ($�BZõ(/E-0ø�)R/.úpò"/23��(û�õ�/2%('*B�+ : �)`¬/~ô�$�÷2$F-���*�,Ø9 +�õ(/2-Gø�)h,2-<$D'*1 H
û(3k$&1
$F%E;<$&ø�,.)�,�3P'Pù�-G,.- ���E%(/.;�,.)m,�3*,.%(óE7�,�ó2$h$��(;<$&%�)<'P/2%���)d1ºû(3P'PBF,�;0'k/E%�)j/.ú¤;0õ('*)jú§,.B�;�,.-0$
ø('P)GB�7N)0)0$Fø½,.;À;0õ($�$F%�øº/.úÝ;0õ('*)m)0$FB�;<'P/2%��EChõ($¬,.'P1 /�úÝ;0õ�'P)�)<$&B�;0'k/E%º'P)j;</ )Gõ(/~ô�õ(/~ô *�,Ø9
B�,.% ù=$�)0'*1
û�3�� 7N)<$&ø ;0/ '*1ºû(3P$F1
$F%E;º/.;Gõ($F-º) �L%NBZõ�-</E%(' (F,�;0'k/E% 1
$FBZõ�,2%('*)01º)��";0õ($&-<$&ù��
'k3P3P7N)<;G-0,.;<'*%(óº'k;G)h$���û�-0$F)G)<'P÷.$&%($F)G)��

client object with
chord declarations

chord
manager

scheduler
chord

(a SOM)

�F�~�b�b� �F�.���b���.����� 
��F� �
Ã���Â&�2��� � ���~¡ ���F�����.� � � ���~¡ ���%!
���.�F�b�å�����.���.�����.�F�b� � �b� �"!
���.�F�b� # �F¡å���F�.�Z�.���F�.���b� # �F¡ � �b� �"!
� �~��� ¡b����
�
��F� � Ã.��Â&�.��� � ���b¡���£ �b� �"!
� �~��� �����~��¡ � ���.�F�b� # �F¡�� �"!
���b�&�~�b��� �b���&�.�
���~�F� � �F�.�F�b� # �F¡ � �"!

,

- C/."9W; /:9 ,Øû=$F-G,�;<'P/2%N,�3À) ��$�;GBZõ /�ú *�,Ø9 +�õ(/2-Gø�)�,.%Nøåû�7�ù(3P'PBº'*%E;<$&-dú§,2B�$½/�úR;0õ�$�BZõ(/2-Gø
1
,2%�,�ó2$F-��

Chõ($
1º,.'P% û�-0'P%�B�'Pû�3k$º/�ú *�,Ø9 +�õ�/2-Gø�)Ø'P)Ø;0õN,�;�,.% 'P%N)<;G,.%�B�$o/.ú�,«B�3*,.)G)Øø�$FB�3*,.-0'*%(ó
BZõ(/2-Gø�)À'*)�,.)G)</(B�'*,�;0$Føº;0/o, =�3 ?�A 0 g ��!0��" / AG�5��'kó4� C�� � ��J BZõ(/2-Gø½1º,.%�,.ó.$F-��.'*%�)0;0,2%�B�$�/�ú
� #��)% ( �(ý��Ný �
� % � $ L8,�)<$ FE7�$F%E;<'*,�3E/2ù�Gd$&B�;�1
/2%('P;</E- �X)0BZõ($&ø�7(3P$Føoù���, � #��)% (�& !$# �)((' � � % � �



� �

���~�~�b� � �b�F���F� � �.��¡����	�
�F�.�F�&���.���.��
��F� � 
b��&:�.��� ���.�F�b�������.� 
���� ���"!
Ã.��Â&�.��� � ���b¡á���~�~��&�� 
b�¤���~�F�.���.��� � ���~¡ ���"!Ã.��Â&�.��� � ���b¡á���.�F����� � �b�F� &�� 
b�¤���~�F�.���.��� � ���~¡ ���"!
�F�.�F�&� # �F¡á���b�~���F� # �.�F���F� � �b�F� &:� 
&�¤�����F�����.���F���F�b� # ��¡ � ���~�b��£:���.�����F� � �&�F� �"!
%!% �b¢ �����b� � �~��� �����F���F� �*� � �~��Â&�.� ���~�~� ��� � �����F���F� � �b�F� ��� �"!9,
%!% �b¢ �����b� � �~��� �����F���F� �*� � �~��Â&�.� ���.�F�~�F� � �b��� � ���~¡ � � �å���.�F�~�F� � �b��� � � � � �"!9,
�b¢����~�b� � �~���á���.�F����� ��� �

�&�������~�F�!�F�.�F�b� ����&:� 
b�Ý�¥���.�~��¡ � ���~�b���F� # ���F���F� � �b�F� � !
��� � �����U�&� � ���~�b� ��� � 
b�¤��¡&�.��
�
���� � ���.�����F� � �&�F�Ý£������ ���~¡~� 
��F� �*�����"!
�&�~�&���
�Z�~¡ ��&å�����(
���¡����~¡��~�F�����2��¡��F� � �Z�.�F���F� � �b�F� �%!
� 
b�¤��¡b����
�
��F� � ���.�F�~�F� � �b���Ý£��.�
� ���~¡���
��F� � ��� �����"!

,�,

%!% �b¢ �����b� � �~��� ���F�~�b�~�&� # �.�F����� ��� �å�~��ÂF�2�å���.�F�~�F� � �b��� � ���~¡å� � �
%!% ��� � � &�& ��� ���~�~� �*�"! �&���&� ���.�F����� � �b�F� � � � ���%!9,
�b¢����~�b� � �~���å���&�~�b�b�&� # �.�����F� ��� �

�&�������~�F�!�F�.�F�b� ����&:� 
b�Ý�¥���.�~��¡ � ���.�����F� � �&�F� �"!
���b¡ � &å�Z���(
��F¡ ���~¡����������2�F¡~�F� � �����F���F� � �b�&� �"!
��� � � &�& � � � 
b�¤�§¡b�.��
�
~�F� � ���b�~� �"!
�&�~�&�:� 
b�Ý��¡b�.��
 
��F� � �Z�.�F���F� � �b�F�Ý£��.��� ���b¡�� 
��F� � � � ��� �"!

,

%!% �b¢ �����b� � �~��� � ���F�F¢2�b� � � ��� �å�b��Â&�2�å���b�~� ��� � ,
�b¢����~�b� � �~��� � �.�F�F¢.�b� � � �*� �:� 
b�¤�X���.�~��¡ � ���~�~� �"!9,

%!% �b¢ �����b� � �~��� ���F�~�b�~�&�����.�F�F¢.�b� � � �*� � ���~�~� ���%! ,
�b¢����~�b� � �~���å���&�~�b�b�&� ���.���F¢2�b� � � ��� ��� 
b�Ý��¡b�.��
 
��F� � ���~�~� �"!9,

,

- C/."9W; �I9 *E/23P7�;<'P/2%�;0/�;0õ($
-<$&,.ø($&-0)¬,.%�ø�ô�-0'P;<$F-G)�û�-0/2ù�3k$&1 ôh'P;0õ *�,Ø9à+�õ(/2-Gø�)s��ò"/.3 �	H
û�õ(/2%�'PB + : B�/(ø($�'*)Ró.'P÷.$&%�'*%�B�/21º1
$F%E;G,.-0'k$&)�� �

ô�õ($F-0$F,2)R;0õ($�/Eù�Gd$FB�;�7�)0'P%(ó½'P; $ L !0?�� �X-<$&B�,�3P3Ý;0õN,�;¬1o7(;07�,.3�$��(B�3P7N)<'P/2% /�úÀBZõ(/E-0ø«ùN/(ø('P$F)
'P)�%�/.;Ró27�,2-0,2%E;<$�$&ø�'*%�BZõ(/2-Gø�)R,.)�ú5/E-01o7(3P,.;<$&ø�'*%�� � � � �
Chõ($F-0$�,.-0$Ø;Gõ�-0$�$�; �(ûN$&)h/�ú"BZõ(/E-0ø�)R'*%@*�,Ø9 +�õ(/2-Gø�)�N � L21�! =23 A ?�!0? 3 L / � / !4�6Lk�XB�3*,.)G)


 � �	�"!��	� � �(ÿ � � =23 ?�A 0�L2��ô�õ('*BZõå,.-0$½$F%N,.ù(3P$Fø ô�õ($&%å,�)<$F;�/�ú�,2)'�(%�BZõ�-0/2%�/27�)D$F÷.$F%E;G)�'P)
1
,.;0BZõ($&øº7�û ��B�3*,.)G) � #���% (]� ��,2%�ø =23 ?�A 0 L / �6L ��ô�õ('*BZõº,.-0$R,2%º,�3P;<$F-G%�,.;<'P÷.$R)<$F;"/�úÝBZõ(/2-Gø�)��
$F%�,2ù(3k$&ø ô�õ�$F%($F÷.$F-p/E%($hBZõ(/2-Gø�'*% ;Gõ($�)0$�;�'P)�$&%�,.ù�3k$&øc�XB�3*,.)G) � #��)% (�&)� ÿ � ��*E'*%�B�$h,DBZõ(/2-Gø'P)�'*%�ø($F$Fø
,�BZõ(/E-0øo)<$F;"1
,2ø($R/�ú=,D)0'P%�ó.3P$�BZõ(/E-0ø��b,2%�ø
)<'*1
'k3*,.-03���,2% ,2)'�(%�BZõ�-0/2%�/27�)8$�÷2$F%E;
'P)�,ºBZõ(/E-0ø«1º,.ø($D/.ú�,º)0'P%(ó23k$D$F÷.$F%E;�� 
 � �	�"!��	� � �(ÿ '*)�,º)G7�ù=B�3P,2)0)R/.ú � #��)% (oô�õ�'PBZõ«'*)h,)07�ù�B�3*,.)G)R/�ú � #���% (�&*� ÿ �



� �

�&¢������b� �F�~�~�b� �F�.�F�b� # ���.�F�F¢��~�F� � �b¡����~�.� # �����F�&¢��~��� �
�F�.�F�&���.���.��
��F� � 
b� !
�b¢����~�b� �F�.���b� # �����F�&¢��~��� � �F�.���b���.����� 
��F� � 
&� � �
��¢&�.�F� � � 
b� �"! ¡&�2�&���5� 
b��& � 
b� !

,
�b¢����~�b� � �~���á�b���.�F�F¢��~� ��� �
�b�Z�.�F�&¢��b���&�&���b��¡ � �.�
� � ����¢.�~��¡�..�F�&¡��F� ��� �
�&¢������b� �.�b�&�~�&���á�~�b�&���~¡ ��� ���F¢.�~��¡ ����� � �
%!% �b�Z�.�F�&¢��b� �.��� �����~��¡ �2��¡&�.�F�.�
��� ��� �����Ý�U�&� ��� �����~��¡ � � � ����¡&¢~�&� ¡b�F¢.� !
%!% ¡&���å���.�F�&� ���.�~�&���.�&�F� �b�:�.�F���Z�2�F¡��F�á�Z�å¡&�.� �
�.�~��¡ �F�&�b�
�F�.�F�&� # �F¡á��& � �F�.���b� # �F¡ � �~���Ý�(
���¡����F���Z�2�F¡��F� � ���"!
%!% ¡b�F¢.�å��� �F�b� ������¢2�����F� � � ���~¡.���.� � �'���b��� ¡b�.�

�
��F�����
���F¡&¢b�&� � 
b�¤�¥�b���&�.�
���~�F� � � �"!

,
,��%!

,�,

- C/.M9E; �I9 Chõ($�BZõ�/2-Gø�)GBZõ($Fø�7�3k$&-R'P1ºû(3P$F1
$F%E;0$Fø«ôh'k;Gõ *�,Ø9-�

Chõ($ BZõ�/2-Gø 1º,.%�,.ó.$F-«1º,��.$F) 'k;�ûN/E)0)0'*ù(3k$ ;</ ø($7�=%($å,.) �(%�BZõ�-0/2%(/E7�)�$F÷.$F%E;G) ,2%�ø
BZõ(/2-Gø�)?�6��'kó4� C�� � �ÝChõ($
1
$F;0õ(/(ø�) ý.üNýNþbÿ ,.%�ø ÿ %=þ �*�
� % 1º,��.$o'P;Øû=/2)G)0'Pù(3P$
;</�-<$&)0û=$FB�H;<'P÷.$�3 �ºô�,.'k;Àú5/2-j, BZõ(/2-Gøº;</
ùN$�$F%�,2ù(3k$&ø��L,.%�øº;0/ ;0-0'Pó.ó.$&-À,.%½,2)'�(%�BZõN-</E%(/27�)À$�÷.$&%E;��2Chõ�$
1o$F;0õ(/(ø þ � ���Ný��4� ��(
BZõ($&B �E)R'kú",oó2'k÷2$F%«BZõ(/2-Gø ��/2-hBZõ(/E-0ø«)0$�;��À'*)R$F%N,.ù(3P$Fø��

�p'Pó�� C e�)Gõ(/~ô�)j;0õ($ � � ý ( � % �
%�þbÿ � % B�3*,.)G)À'*1ºû(3P$F1
$F%E;<$&ø�ôh'P;0õ *�,Ø9 +�õ(/2-Gø�)�����'P-G)0;
/�úm,.3k3 ��, BZõ(/2-Gø�1º,.%�,.ó.$&-�'*)Ø,2)0)0/(B�'*,�;0$Fø�ôh'P;0õ:$&,.BZõ�'*%�)0;0,2%�B�$�� J�)'�(%�BZõ�-0/2%�/27�)¬$�÷.$&%E;0)��
BZõ(/2-Gø�)¬,2%�ø�BZõ(/E-0ø�)0$�;G)�,2-<$ ø�$FB�3*,.-0$Fø�,2)�'*%�)0;0,.%NB�$�÷~,.-0'*,.ù(3P$F)��N'*%�/2-Gø($&-�;</ ùN$º,.ù(3P$�;0/
-<$�ú5$F-�;0/:;0õ($&1 �pChõ($&%��8,�)0'*1
û�3k$�BZõ�/2-Gø ��'5� $�� �pô�õ(/2)0$�)'�(%�BZõN-</E%(/27�)�1
$F;0õ(/(øå,.ûNûN$&,.-G)
/2%(3 �á/E%�B�$�'*%�,�3P3�BZõ�/2-Gø�)��m)07�BZõ�,2) ��
 !�� '"� þ�� �X�D'P)�$���û�-0$F)G)<$&ø ,.)�, )0;0,2%�ø�,2-0ø ) �L% HBZõ�-</E%(/27N)�1
$�;0õ�/Lø�;Gõ�,�;Ø)<;G,.-0;0)�ù��«ôR,�'P;<'*%(óºú5/2-¬;0õ($
)<$F;�/�ú"$�÷2$F%E;0)¬;</�ù=$o1º,.;0BZõ($&ø�7�û
����� % �dý.üNý=þ&ÿ ) � � *^� � J�% ,�3P;<$&-0%N,�;<'P÷.$�)0$�; /�ú¬BZõ(/E-0ø�)6�§' � $����p;0õ�,.;o)Gõ�,.-0$½;0õ�$ )G,.1
$�) �L% H
BZõ�-</E%(/27N)¬1
$�;Gõ(/(ø���)G7�BZõ:,2)�� #Ný)% ��(�� þ ( � �
,2%�ø � #Ný)% �)(��
� #�ý)% �)(�� � ý ()�p'P)�$���û�-0$F)G)0$Fø,.)R/2%�$D) �(%�BZõ�-0/2%(/E7�)�1o$F;0õ(/(ø«;0õN,�; �=-G)<;RôR,�'P;0)�ú5/2-R/E%($Ø/�ú�;0õ($�BZõ(/E-0ø�)�;0/ºù=$�$F%N,.ù(3P$Fø��
Chõ($F%��=ø($Fû=$F%�ø�'P%(ó½/E%«ô�õ('PBZõ«BZõ(/E-0ø ô�,2)h,.B�;07�,.3k3 ��$F%N,.ù(3P$Fø��N;0õ($�,2û�û�-0/2û�-0'P,.;<$DùN/(ø � 'P)
$��($FBF7(;<$&ø�� J�% �	��ý��4� �)( � #��)% (�/Eù�Gd$FB�;�-<$&û�-<$&)<$&%E;0)�,2% $F%�,2ù(3k$&ø BZõ(/2-Gø 'P%�)0;0,2%�B�$��8,2%�ø
)<;0/2-0$F)h;Gõ($oû�,2-0,21
$�;<$&-0)¬,.)G)</(B�'*,�;0$Fø«ôh'P;0õ�$&,.BZõ«$�÷2$F%E;�/�úÀ;Gõ($oBZõ�/2-Gø�����'P%N,�3P3����=1
$�;Gõ(/(ø
ùN/(ø('P$F)º,.-0$�BZõ�,.%(ó2$Fø )0/ ;Gõ�,�;º;Gõ($��å;G-<'Pó.ó2$F-
,.) �L%NBZõ�-</E%(/27N)�$�÷2$F%E;0)o/2% ;0õ($�1º,.%N,�ó.$&-
�§$�� ó�� � þ ( � � )�*D'*)h-<$&û(3P,2B�$&ø ù	����� % �Xÿ %�þ �*� � % ) þ ( � ��*^� �

�p'Pó�� C �á)0õ�/~ô�)�;0õ�$ )0;0-G,�'Pó2õE;dú5/E-<ôR,.-Gø 'P1ºû(3P$F1
$&%2;G,�;0'k/E% /�ú�;Gõ($ BZõ(/2-Gø )GBZõ($Fø�7�3k$&-
B�/2%E;G-</23k3P'P%�óå;0õ($ BZõ�/2-Gø 1º,2%�,�ó2$F-��jChõ($ )GBZõ($FøN7(3k$&-�7�)0$F)�,Z�N3P;<$F-�;0õ�,.; ,2B�B�$&û(;0)�%(/2%�H
ý�üNý=þbÿ -0$�FL7($F)0;0)��2,2%�ø½,.BFB�$&û(;0) ý�üNý=þbÿ -0$�FL7($F)0;0)j/2%(3 �
'aú¤,�3P3=-0$�FL7('*-0$Føº$�÷2$F%E;0)jõ�,b÷.$¬ù=$�$&%



� �

û�-<$F÷L'k/E7�)<3 �D;0-0'kó2ó.$&-<$&ø��&C8/Ø;0õ('*)p$F%�ø��~;Gõ($RBZõ(/2-Gø�1º,.%�,.ó.$&-87�)0$F)�ù('P;"1º,.) �E)8;</Dø($F;<$F-G1
'P%�$
'aú",ºBZõ(/2-Gø�'*)h-0$F,.ø���;</½ù=$�û�-</(B�$F)G)<$&ø	� þ � �	�Ný���� �)(]� ��G<7�)<;�,.)R$���û(3*,�'*%($&ø�'*%�� � � �

J 1º,�Gd/E-�ùN$&%($��=; /.ú�ò"/.3 �LûNõ(/2%('*B + : '*)�;Gõ�,�; 'k; 'P)«, #I��!	" 3 ��" /-/�
 � / !�L $6?�!��R%(/2;
,�)<'*1ºû(3k$ J¬ò ) �pChõ('P) ù�-<'*%(óE)�,�%E7N1 ù=$F-�/.úhù=$F%�$��N;G)��8'P% û�,2-<;0'PBF7(3P,2-�B�/E1
ûN,.B�;�) �(%E;0,��
,.%�ø«B�/E1
û�'k3P$F-R)G7�û�û=/2-0;���J�3*)0/���û�-0/~÷L'Pø('*%(óºBZõ(/2-Gø�)R,.)R,
3*,.%(óE7�,�ó2$¬$��(;0$F%�)0'k/E% -0$F)G7(3P;0)R'*%
B�3P$F,.-0$F-��21
/E-<$Ø1
,2%�,�ó2$F,2ù(3k$ØB�/(ø($��	)d%�;0õ('*)R-<$Fó2,2-0ø��2/27�-�B�3*,�'*1 õ($&-<$�'P)�;0õN,�;�;0õ($D7�%�ø($&-OH
3��L'*%(ó:)'�()0;<$&1 )G7�û�û=/2-0;<'*%(ó:BZõ(/2-Gø�)�'*)�B�/2%�B�'P)0$�3 � $��(ûN-<$&)0)0$Fø ôh'k;Gõ *�,Ø9-��,2)�÷~,�3P'PøN,�;<$&ø
ù�� ;0õ($�B�/(ø($�/�ú�;0õ($�BZõ�/2-Gø )GBZõ($FøN7(3k$&-h)0õ�/~ô�%�'*% ��'kó4� C ���4,Øù2÷L'P/27�)03 ���L;0õ($o,.ø(÷~,.%E;G,�ó.$&)
/�úh, 3*,.%�ó27�,.ó.$
$��(;<$&%�)<'P/2% ,.-0$½%(/.;�1
$F;�ù�� ;0õ($ *�,Ø9 +�õ(/E-0øN)D3k'*ù�-G,.- � NÝõ(/~ô�$�÷2$F-Ø;0õ�$
)<$F;h/�ú�;0-G,.%�)<ú5/2-G1º,�;<'P/2%N)�ú§-</E1 ,ºBZõ(/2-Gø�)'�(%E;0,���;</�BF,�3P3P)R;0/�;0õ�$�3k'*ù�-G,.- ��'P)¬)<;G-0,.'kóEõ2;<ú5/2-'H
ô�,2-0ø«,.%�ø«3P'P%�$F,.-���)d%«/.;Gõ($F-�ôm/E-0ø�)���B�/(ø($�/.ú ��'Pó�� C eºB�,.%�û�-0$�ú5$&-0,2ù(3 ��ùN$o)<$F$F%�,.)hB�/Lø�$
ó.$F%�$F-G,�;<$&ø�ù���,�BZõ�/2-Gø�)�B�/E1ºû('k3P$F-�7�)0'P%(ó�;0õ($ *�,Ø9à+�õ(/E-0ø�)�3k'*ù�-G,.- � ,.)¬'k;G)�ùN,.B � $F%�ø��
-0,.;0õ($&-R;0õ�,2% ,2)hõ�,.%�ø HXô�-0'k;0;<$&%«B�/(ø($��

� é���� ! ��� ��êmë%#pë�ñdíjê
�:9<; 3cUWC 	<HIC<J .�@XJMo B�H"J"D�KML�NRJMCAPEC J . YZUWQ�K"NIo D^@)>A>AB
)d%�/2-Gø($&-À;</
-<$&1º,�'*%�ûN/E-<;G,.ù(3P$¬ô�õ�'k3P$�ù=$�'*%(óº,.ù(3P$¬;0/ ;0-G,.%N)0û�,2-<$&%E;<3 �
-0$�'kú<�½1o$F;0õ(/(ø B�,�3P3*)
,.)
-<$ FE7�$F)0;0)��8;Gõ($ *�,Ø9 3P'Pù�-G,.- � 'P)ºù�,2)<$&øå/2% , -<$7
N$FB�;<'P÷.$ 'P%Lú§-G,.)0;0-G7�B�;07�-0$�/EûN$&-0,.;<'*%(ó
,�; 3P/2,2ø ;<'*1
$�� ��)0'P%(ó B�/E1
ûN7(;0,.;<'P/2%�,.3m-0$�
N$&B�;<'P/2%å,.3P)0/ ù�-0'*%(ó2)o,:B�3P$F,2% )<$&û�,.-G,�;0'k/E% /�ú
B�/2%NB�$F-G%�)¤ù=$�;Uô�$�$&%Ø;0õ($j,2û�û(3P'PBF,�;0'k/E%D3k/2ó.'*Br�X,�;¤;Gõ($mùN,.)0$"3k$F÷.$�3<�N,.%NøD;0õ($j) �(%�BZõ�-0/2%(' (F,.;<'P/2%
B�/2%NB�$F-G%T��,�;½;Gõ($:1
$�;G,�3P$�÷.$F3 � �jChõ($ *�,Ø9 1
$�;G,�/Eù�Gd$FB�;ºûN-</2;</(B�/23s��9 ,�ò ��'P)�ø�$��=%($&ø
ôh'k;Gõ('P% 8�$�
N$����&,2%D/2û=$F%�ù=$Fõ�,b÷L'P/2-G,�3.-0$�
=$FB�;0'k÷2$À$��(;0$F%�)0'k/E%D/�ú=ö2,b÷~, � � � � � B õ($&%�B�-0$F,.;<'*%(ó
,
)0$�FL7($&%E;<'*,�3Ý/2ù Gd$FB�;�1
/E%('k;0/2-��(;0õ($�-0$�
=$FB�;0'k÷2$�'*%Lú§-G,.)0;0-G7�B�;G7�-0$Ø$&%�)G7�-<$&)R'P%E;0$F-GB�$Fû�;<'P/2% /�ú
'k;G)o1
$�;Gõ(/(ø '*%E÷./(B�,.;<'P/2%�)���#Ø/.'*%(ó )0/���,:B�/2%E;0-0/.3P3k$&- 1
$�;G,�/Eù�Gd$FB�; ôh'P3k3RùN$«'*%2÷2/��.$Fø � �2�
ùN$�ú5/2-0$�-<$ FE7�$F)0;<'*%(ó�,½1
$�;0õ�/Lø��=,.%Nø � 9 � G<7N)<;¬,�ú5;<$&-�-<$F;07�-G%('*%(óºú§-0/21 ;Gõ($ 1
$�;Gõ(/(ø��=Chõ�$
B�/2%E;G-</23k3P$F-�1
$F;0,�/Eù�Gd$FB�;��Rû�-0/~÷E'*ø($&ø ù	�á;Gõ($-*�,Ø9 )'�()0;<$&1 ��$F%N)07�-0$F)«)GBZõ($Fø�7�3k'*%(ó ,2%�ø
1 7(;G7�,�3¤$���B�3*7�)<'P/2% /�ú�B�/E%�B�7�-G-0$F%E;�-0$�FL7($&)<;G)��

�:9\8 
7JMC\Q�CA@)>ACAP^@%Q�C NOJT@XJMoT=?NOJ�� . m L�@)Q�CANRJ
Chõ($F-0$
,2-<$
)<$F÷.$&-0,.38,�3P;<$&-0%N,�;<'P÷.$&)¬;0/ /Eù(;0,.'P% )<$ FE7�$F%E;<'*,�3�/2ù Gd$FB�;D1
/2%('P;</E-0)���Am)GûN$&B�'*,�3P3����
;0õ($&-<$o'P)Ø,�%($F$Fø�ú5/E-¬, 1o$&,.%�)¬;</«)0û=$FB�'aú<��;Gõ($o,2)0)0/(B�'*,�;<'P/2%�ù=$�;Uô�$�$&% L�� ��!O0���A 0 ?�9<; /2= �6L
,.%�ø@L =23 / 0 3 # / A2L2�

�p'*-G)<;R/�ú",�3P3 ��,�;R'P%N)<;G,.%E;<'*,�;0'k/E% ;0'P1
$���/2%($�BF,.%«7�)<$�N
9�' ��� � % ��� )$9 ' ��� � % * &�� � � � � ü � ���Ýþbÿ���% )$9�' �	� � % ��!��2ý �*�
	 ý & !'# �)((' � � % *��
Chõ('P)j-07�%E;0'P1
$�,.ûNû�-</E,.BZõ
õ(/~ô�$�÷.$&-�)07 5�$F-G)�ú§-0/21 )</E1o$R3P'P1
'P;0,.;<'P/2%�)"ôh'P;0õ ��þ �Ný � B�3*,.)G)<$&),.%�ø«1
$�;0õ�/LøN)���ø�7�$�;</º;0õ($Øú§,2B�;R;0õ�,.;h'k;R'*)hù�,.)0$Fø /2%«ø �(%�,21o'*BØó.$&%($F-G,�;0'k/E%½/�úp'P1ºû(3P'PB�'k;
)07�ù�B�3*,.)G)0$F)���,.%�øå-0$�FL7('*-0$F)�$��(û�3k'*B�'P;o7�)0$�ù	� û�-</2ó2-G,.1º1
$F-G)Ø'P% B�3k'P$F%E; B�/(ø($ ��-0$Fû�3P,2B�'*%(ó
)<;G,.%�ø�,2-0ø � � ü B�,�3P3*)�� �

Jß;0-G,.%�)Gû�,.-0$F%E;h,.ûNû�-</E,.BZõ�'P)�,.3P)0/½,b÷~,�'P3P,2ù(3k$��4,Ø%($�B�,2%«)Gû=$FB�'kú<�«'P%�,½B�/E% �NóE7�-0,.;<'P/2%
�N3k$�;Gõ($�ø($&)<'*-<$&ø ,2)0)0/(B�'*,�;0'k/E%�)
�����������������������! "��#%$&�'��()���'�������L$�� ó�� N
� !'# �)((' � �+* 9 ' ��� � % üÝþ&ÿ)# * 9 ' ��� � % & !'# �)((' � � %



u�v

Chõ($ *�,Ø9 ) �L)0;<$&1Ü/E5�$&-0)";Uô�/�1
$F,.%N)";</ ,2û�û(3 �oB�/2% �NóE7�-G,�;<'P/2%��N3P$F)";0/�,.%½,2û�û(3P'PBF,�;<'P/2%�N
3k/E,.ø ;<'*1o$o,.%�ø�B�/E1ºû('k3P$�;<'*1
$���+m3*,.)G)�&�� � 
 � � � %Lý2ÿ��)% '*)�û�-0/~÷L'Pø($&ø ,2)h,½B�/E1
û�'k3P$�H¥;<'*1
$7(;<'P3k'P; ��;0/½ó.$&%($F-G,�;0$Ø1
/(ø('��N$Fø�B�3*,.)G) �N3P$F)�N
��� ý
�(ý & � � 
 � � � %(ý2ÿ���%��
!�������þ ��' %(ý2ÿ�þ���� � �=þ�� ��� �.ÿ�ý�% �
� ÿ ��( þ�% � !bÿ��)%�� �
ôh'k3P3"ó.$&%($F-G,�;0$ ;0-G,.%N)dú5/E-01
$Fø B�3*,.)G)G�N3P$F)Øú5/E-D,�3P3�B�3P,2)0)0$F)�ô�õ('*BZõ õ�,b÷2$ ;0/«ù=$½)0BZõ($&ø�7(3P$Fø��
,.)�)Gû=$FB�'��N$&ø ù	�á;Gõ($ ó.'P÷.$F%�B�/2% �=ó27�-G,�;0'k/E% �=3k$���68/2,2ø�HX;0'P1
$:;G-0,2%�)<ú5/2-G1
,.;<'P/2% '*) ,.3P)0/
,b÷b,.'k3*,.ù�3k$��E;Gõ�,.%��E)�;</º;0õ($ &�� � ��' � B�3P,2)0)�N
��� ý
�(ý & � � ��' ��� !�������þ ��' %(ý2ÿ�þ���� � �=þ�� ��� �Eý � � �Nþ)!�ý2ÿ�þ���� �
ôh'k3P3Ý-07�%�;0õ($D,.ûNû(3k'*B�,.;<'P/2%�ù	��,2û�û(3 �E'*%(ó4�L,.;j3P/2,2ø½;<'*1
$��(;0õ�$ØB�/2% �NóE7�-G,�;<'P/2%�)0û=$FB�' �N$&ø�'*%
;0õ($�B�/2% �NóE7�-G,�;<'P/2%6�N3P$��

�:921 # � DECAU%JOQcF"D�KMU o m >AC J .
Chõ('P)m)<$&B�;0'k/E%º$���û(3*,�'*%�)À;Gõ($¬'*%�%($&-Àô�/2- �2'*%(ó�/.ú *�,Ø9 ;0õ�-0$F,2ø½1
,2%�,�ó2$F1
$F%E;";Gõ�,�;�1
,���$&)
'k;�û=/2)G)<'*ù(3P$D;</�,b÷./2'Pø 7�%�%($&B�$&)0)G,.- ��B�/E%2;0$��(;h)<ôh'P;0BZõ�$F)��
Chõ($�B�/2%E;G-</23k3P$F-R1
$F%E;<'P/2%�$Fø«'P% ;0õ�$�)<$&B�;<'P/2%�,2ùN/~÷2$Øõ�,2%�ø(3P$F)R;Uô�/ FE7�$F7($&)�N

0 Chõ($ � ��$<� 1�3�/�3�/ õ�/.3*ø�)½ûN$&%�ø('*%(ó -0$�FL7($&)<;G)º;0õ�,.;�õ�,b÷.$�%(/2;ºù=$�$&%�)0BZõ�$Fø�7(3P$Føáú5/E-
$��($FBF7(;<'P/2%«ù	��;Gõ($�)0BZõ�$Fø�7(3P$F-��

0 Chõ($ A / �^0�1 1�3�/�3�/ �.$�$&û�)jû=$F%�ø�'P%(ó
-<$ FL7($F)0;0)";Gõ�,�;�õ�,b÷.$8G<7�)<;�ùN$F$F%�)GBZõ($&ø�7(3P$Føn��øN7�-OH
'P%�óØ;Gõ($R3P,2)<;p$��($&B�7(;0'k/E%�/�ú�;0õ($h)GBZõ($FøN7(3k'*%(óD1
$�;0õ�/Lø:� �.ù�7�;�õN,b÷.$m%�/.;"ùN$F$F%o$��($FBF7(;<$&ø
�.$F;pù=$FBF,.7�)0$m;Gõ($R1o/E%('P;</2-p'*)�ù�7�) ���b$�'P;0õ($&-�)<;0'k3P3L$��($FBF7(;<'*%(óØ;0õ($h)GBZõ($Fø�7�3k'*%(ó�1
$F;0õ(/(ø��
/2-R$��L$&B�7(;0'P%�óº,2%(/.;Gõ($F-h-0$�FL7($&)<;��
J )0$�FL7($&%2;0'P,.3�/2ù�Gd$&B�;R1o/E%('P;</2-
	 ô�/2- �L)m,2)Àú5/23k3P/~ô�)��L68$�;�� ù=$Ø,o;0õ�-0$F,2ø�;Gõ�,�;hõ�,2)

ùN$Fó27�%º;Gõ($¬$��L$&B�7(;0'k/E%º/�ú¤,�-0$�FL7($&)<;�
 /2%½,�1
$F;0õ(/(øº/�ú�	+� *L7�û�û=/2)0$�;0õ�$�-0$F,.ø�� FL7($F7�$
,�3*-<$&,.ø ��B�/E%E;0,�'*%�)D-0$�FL7($F)0;0)D1º,.ø�$ºù	��/2;0õ($&-D;0õ�-0$F,2ø�)���� 'P)D)G,�'*ø ;0/ ?�� !�	 ,.%�ø ;0õ�$
/.;0õ�$F-�;0õ�-0$F,2ø�) � ��$<�6��	 '*)Ø'P% , 9 3 L 1�)0;0,.;<$�� B õ�$F%��V�=%('*)0õ($&)¬;Gõ($
$��($FBF7(;<'P/2%�/.új;0õ�$
1o$F;0õ(/(ø��8;0õ($ B�/2%E;G-</23k3P$F-D;G,���$&)�B�/E%E;0-0/.3À,.%Nø $��(;0-G,.B�;0)D;0õ�$�/.3*ø($&)<;�-0$�FL7($&)<;�
��À'*% ;0õ�$
-<$&,.ø � FL7($&7($��EChõ�-0$F,.ø�� ;0õ($&-<$&ù	�oû�,2)0)0$F)�;Gõ($�/~ô�%($&-0)Gõ('*û /.ú�	 ø('*-<$&B�;<3 � ;0/�;0õN-<$&,.ø����<�
;0õ($�;0õ�-0$F,2ø�-<$ FL7($F)0;<'*%(ó�
��5����'*%�,�3P3�������ôR,��.$F)����N7�û ,.%�ø�-<$F;07�-G%�)À;0/ ;Gõ($�BF,�3P3k$&-À/�ú�	+�
� � )<;G,.-0;0)R;Gõ($�$��($FBF7(;<'P/2% /�ú�'P;0)R/~ô�%«-<$ FE7�$F)0;���
 � �

B õ($F%å;Gõ($�-<$&,.ø � FL7($F7($ 'P)o$F1ºû(; ���8;Gõ($�B�/2%E;G-</23k3P$F-�1º,���$F) ;0õ�-0$F,2ø � ,.7�;</21º,.;<'�H
B�,�3P3 � '*%E÷./��.$º;0õ($ � !'# �)((' � �«1
$�;Gõ(/(øå/�úh;0õ�$ 7�)0$F-'H¥ûN-</~÷L'*ø($Fø )0BZõ�$Fø�7(3P$F-�� 8�$&B�,.3k3m;0õ�,.;
;0õ('*)D1o$F;0õ(/(ø ôh'k3P3")0BZõ�$Fø�7(3P$
/2%($
/2-Ø)<$F÷.$&-0,.3p-0$�FL7($&)<;G)���;0õ($&)<$º-0$�FL7($F)0;0)�ôh'P3k3Àù=$o;G-0,2%�)'H
ú5$F-G-<$&ø½ú§-0/21 ;Gõ($Dô�,.'k; FL7($F7($D;0/o;Gõ($�-<$&,.ø � FL7($&7($���9:,��E'P%(ó�� '*%E÷./��.$¬;Gõ($�)0BZõ�$Fø�7(3P'*%(ó
1o$F;0õ(/(ø«'*1
û�3k'P$F)h;Gõ�,�;!�ß)GûN$&%�ø�)�)0/21
$D;<'*1
$�)0BZõ($&ø�7(3P'P%�óº-0$�FL7($&)<;G)�ú5/2-h/2;0õ($&-R;0õ�-0$F,2ø�)��
ChõE7N)�û�-0/.óE-0,21º1o$&-0)¬)0õ(/E7(3*ø û�-0$�ú5$&-0,2ù(3��«ô�-0'k;0$
)0'P1ºû(3P$o)GBZõ($&ø�7(3P'P%(ó«1
$�;0õ�/LøN)��0)¥úm,�ú5;<$F-
'P%E÷./	�E'P%(ó«;0õ�$º)GBZõ($&ø�7(3P'P%(ó�1
$�;Gõ(/(ø��¤;Gõ($½-<$&,.ø � FL7($&7($º'P)�)0;<'P3k3j$F1ºû(; ���Ý;Gõ($�)0$�FL7($F%E;0'P,.3
/2ù�Gd$&B�;h1
/2%('P;</E-R'P)�)G,�'*ø ;</½ùN$Gi2A / / �
6�$�;m7�)j%(/~ô B�/E%�)0'Pø($&-À,�;Gõ�-<$&,.ø���-<$ FL7($F)0;<'*%(ó�,�1
$�;Gõ(/(ø½/�ú�	+����'*-0)0;��2;0õ($Ø-<$ FL7($F)0;

'P)Rû�7(;�'*%�;Gõ($�ôR,�'P; FE7�$F7($��	)¥ú"	 'P)�ù�7�) ���#� '*)Rù(3P/LB �.$Fø��(û�-0/~÷./	�E'P%(ó�,
B�/E%E;<$��(;�)<ôh'P;0BZõ��
)¥ú�	 '*)"ú§-0$�$���;0õ($ØB�/E%2;G-</23k3P$F-"1º,���$F)�� '*%E÷./	��$R;0õ($�)0BZõ($&ø�7(3P'P%�ó 1
$�;0õ�/Lø���)¥úÝ;0õ($Ø-<$ FL7($F)0;
'P)�)0BZõ�$Fø�7(3P$Fø��$��;0,���$&)À/~ô�%($&-0)Gõ('*ûo/.ú�	 ,.%�øº$��L$&B�7(;0$F)m;0õ($Ø1
$�;0õ�/Lø�'P1º1
$Fø('*,�;0$�3 ���E'5� $��
%(/
B�/2%E;<$��(;�)0ôh'k;GBZõ�/(B�BF7�-G)���)¥ú�;Gõ($�-<$ FE7�$F)0;m'*)R%(/.;R)0BZõ�$Fø�7(3P$Fø���	 -<$&1
,.'P%N)jú§-0$�$D,.%Nø%�
'P)�ù�3k/(B ��$&ø��



u~�

�:9�� � C YZC\Q�@)Q�CANRJ"B
Chõ($ BF7�-0-0$F%E;o'P1ºû(3P$F1
$F%E;G,�;<'P/2% /�ú *�,Ø9 û�-<$&)<$&%E;0) )0/21
$ 3k'*1
'k;G,�;<'P/2%N)�� )d% û�,2-<;0'PBF7(3*,.-��
B�/2%N)<;G-07�B�;</E-0)�/�ú�B�3*,.)G)<$&)�;0õ�,.;�,.-0$Ø;0/½ùN$�)GBZõ($FøN7(3k$&ø )Gõ(/E7(3Pø«%($F÷.$F-R$���ûN/E)<$�,º-<$�ú5$F-0$F%�B�$
;</ ÿ)#Ýþ ��;</�,.%�/.;0õ�$F-";Gõ�-<$&,.ø��./.;0õ�$F-0ôh'P)0$R;0õ($�;Gõ�-0$F,.ø H¥)G,~ú5$F; ��ó27�,2-0,2%E;<$�$Rôh'P3k3=ùN$¬ùN-</	��$F%��

�=7�-0;0õ($&-01
/E-<$��., *�,Ø9 '*) L /21�3�/ ! �6$6��#�,.%Nø�õ($F%NB�$¬û=/.;0$F%E;<'*,�3P3��º$&%2;G,�'P3P)m,�3P/2)G)À/�ú�ûN,.-'H
,�3P3k$F3k'*)01 �]`¬/~ô�$�÷.$&-��('P;�1o7�)0;¬ùN$
B�3P$F,2-h;0õ�,.;�;0õ�$o)0$�FL7($F%E;0'P,.3�B�/E%�)<;G-0,.'P%E;�-0$�3*,�;0$F)�;0/�;0õ�$
)'�(%�BZõ�-0/2%�'�(&,�;<'P/2% B�/(ø($�NÀ;0õ�$:/~÷.$&-0,.3k3hû�-0/.óE-0,21 'P%Nø($�$&ø -0$F1º,.'P%�)�û�,.-G,�3P3k$F35�ÀChõ�'P) B�/2% H
)<;G-0,.'P%E;�1º,��.$F)D'P; ûN/E)0)0'*ù(3k$�;</:)0'P1ºû(3P'aú<� ;0õ�$�;0,2) � /�úhô�-<'P;<'*%(ó4��1º,�'*%2;G,�'*%('*%(ó:,.%�ø -0$F,�H
)</E%('P%�ó ,.ù=/27(;mB�/2%NB�7�-G-<$&%E;Àû�-</2ó2-G,.1º)��~;0õ�,2%��L)À;</
,�B�3P$F,2-À)0$F1º,.%E;<'*B�)m,.%�ø½õ�'kóEõº$���û�-0$F)'H
)<'P÷.$&%($F)G)��	�=7N-<;Gõ($F-G1
/2-0$��L/27�-�B�/E% Gd$FB�;07�-0$Ø'P)R;Gõ�,�;�;0õ($&-<$�,2-<$Ø%(/
ûN-</Eù(3k$&1º)m;Gõ�,�;RB�,2%�%(/2;
ùN$�)0/.3P÷.$&ø�ôh'P;0õ ;0õ('*)�B�/E%�)0;0-G,�'*%2;���,Ø%($ØB�/27(3*ø 'P%�ø�$�$Fø�B�/21ºû�,.-0$¬;Gõ('*)�B�/E%�)<;G-0,.'P%E;�;</º;0õ�$
,.ù�)0$F%�B�$�/.ú8, � �2ÿ�� )<;G,�;0$F1
$F%E;R'P% 1
/Lø�$F-G% û�-0/.óE-0,21º1o'*%(ó�3*,.%�ó27�,.ó.$F)��	)d%�B�,2)<$&)�ô�õ($F-0$;0õ($D3P/2)G)m/.úpû�,2-0,.3k3P$�3P'*)01Û'*)R,
BF-<'P;<'*B�,.3�'P)G)07�$��(,.%«,.û�ûN-</E,.BZõ�)0'P1
'P3P,2-�;</
;0õ($�/E%($�ô�$Ø;</L/��
ú5/2- *�,Ø9 +�õ(/2-Gø�)o)0õ(/E7(3*øåùN$«,.ø(/Eû(;<$&ø�N8;Gõ($ B�/2%�)0'*ø($F-0$Fø B�3*,.)G)6��$�� ó�� �8;Gõ($ B�3P,2)0)�ôh'k;Gõ
BZõ(/2-Gø ø($FB�3P,2-0,.;<'P/2%�)7��'P)�%�/.;�B�/2%E÷.$&-<;0$Føá;</ , *�,Ø9 �jù�7(;�-G,�;Gõ($F-�7�)<$&)�,.% ,27��('k3P'P,2-'�
B�3*,.)G) �§$�� ó4����;0õ�$oBZõ(/E-0ø�1º,.%N,�ó.$&-�� �=B�/2%E÷.$&-<;0$Fø«;</«, *�,Ø9-��;0õN,�;¬'*)Ø-<$&)0û=/2%�)0'*ù(3k$ /�úÀ;0õ�$
B�/L/2-Gø('*%�,�;0'k/E%�,.%Nø«) �(%�BZõ�-0/2%(' (F,.;<'P/2%��

�:9�� S[C DEL�N�� 6 U%JMD�KMYZ@)L��:B
B $ ,.-0ó27($&ø ,.;�;Gõ($ ù=$�ó2'P%�%�'P%(óá/�ú�;0õ�$ û�,2ûN$&-�;0õN,�;�;Gõ($ 1º,.'P%�'*%($�
½B�'k$&%�B�� /.ú�ö2,b÷~,
1o/E%('P;</2-G)hB�/E1
$F)�ú§-0/21 ;Gõ($Dú§,.B�;h;0õ�,.; ���2ÿ�þ�����
���� ôR,��.$F)R7�û�,�3P3¤ôR,�'P;<'*%(ó
;0õ�-0$F,2ø�)��Chõ('P)º)0$FB�;<'P/2% û�-0$F)0$F%E;G)
1
$&,.)G7�-<$&1
$F%E;0)o/�ú¬;Gõ($«$��($FBF7(;<'P/2% ;<'*1o$�/.úG�N÷.$�ø('�5�$&-<$&%E;
ù�7 5�$F-�'P1ºû(3P$F1
$F%E;G,�;<'P/2%N)��=;0õ($o; �Lû�'PBF,�3�)</23P7(;0'k/E%�7�)0'P%(ó�3k$Fó2,.B���ö2,b÷~,½1
/2%('P;</E-0)��=,2)¬,.ø H
÷E'*)0$Fø 'P% ;0õ($ *(7�%�ö.,b÷~,�;G7(;</E-<'*,�3 � � � � �N, �0)G1º,.-0; �
)</23P7�;<'P/2%«7�)<'*%(óºB�/E%�ø('P;<'P/2% ÷b,2-<'*,.ù�3k$&)
,.%�ø�1 7�;<$��($&)�,.)�ûN-<$&)<$&%2;0$Fø«'*% � C � � �=,.%�ø«;0õN-<$F$ *�,Ø9 HUù�,.)0$Fø«)0/.3*7(;<'P/2%�NN;0õ($ ø�'P-0$FB�;�)</�H
3P7(;0'k/E%�7�)0'*%(óM*�,Ø9 ��,.)m'*% ��'kó4�We)� �L;0õ($Ø)</23P7�;<'P/2%�7�)0'*%(óM*�,Ø9 q 7�,.-Gø�)k��,.)m'*% ��'kó4� C �)� �
,.%�ø«,½)</23P7�;<'P/2% ôh'k;Gõ *�,Ø9 +�õ(/E-0øN)��
Chõ($Ø1
$&,.)G7�-<$&1
$F%E;0)�,.-0$�ó2'k÷2$F%ºú5/E-R,où�7%5�$&-R/�ú�/E%($Ø)03P/.;��(ôh'P;0õ /2%�$Øû�-0/(ø�7�B�$F-��E,2%�ø

ôh'k;Gõ�ø('�5�$&-<$&%E;�%L7�1oùN$&-j/.ú8B�/E%�)07N1o$&-0)���J�)�;0õ($Ø'P%E;0$F-0$F)0;j'*)�1
$&,.)G7�-<'*%(ó�;Gõ($DB�/2)0;j/.ú�;0õ�$
)'�(%�BZõ�-0/2%�'�(&,�;<'P/2%��F;Gõ($h;<'*1
$�;0/�û�-</(ø�7NB�$h,.%�ø
B�/E%�)G7�1
$m'P;<$&1
)À'P%o;0õ($R;0$F)0;0)�'*)"1
,2-<ó2'P%N,�3 �
Chõ($ -0$F)G7(3k;G)s��Cp,.ù�3k$&) C ,2%�ø � �Àô�$F-0$�/2ù(;G,�'*%($Fø�ù	��ûN$&-dú5/E-01
'*%(ó �N÷2$ 1
$F,.)G7�-0$F1
$F%E;G) �
$F,.BZõ /�újô�õ�'PBZõ B�/E%�)<'*)0;0)�'P% ;0õ($½û�-0/(ø�7�B�;<'P/2%:/.ú C D�D � D�D�D 'k;0$F1º) ��ø('*)GB�,.-Gø('*%(ó«;0õ($½ù=$F)0;
,.%�ø ô�/2-G)<;DB�,2)<$&)�,.%�ø ;0,��E'P%(ó�;Gõ($�,b÷.$&-0,.ó.$ /.ú�;Gõ($�-0$F1º,�'*%('*%(ó�;0õ�-0$�$�1
$F,2)07N-<$&1o$&%E;0)��
Chõ($�ùN$&%�BZõ�1º,.- �L)�ôm$&-<$R$��L$&B�7(;0$Fø
/2%º,D)0'P%(ó23k$�ûN-</(B�$&)0)0/2- JR;Gõ(3k/E%���ò � � D�D�� 1º,2BZõ('P%�$
ôh'k;Gõ � C�� 9 _ /�úh1
$F1
/2- ���¤ôh'P;0õ ö2,b÷~, C � ��� � ôh'P;0õå%N,�;<'P÷.$º;Gõ�-<$&,.ø�)���B $�,�3P3P/LBF,�;0$Fø ,
3P,2-<ó2$Dõ�$F,.û�)0'�(F$�;</½;Gõ($oö ��9 'P%�/E-0ø�$F-R;</½3P'*1o'P;�;Gõ($ %L7�1 ù=$F-�/�ú�ó2,.-Gù�,.ó.$DB�/.3P3P$FB�;0'k/E%�)��
B $�-G7�% ;0õ($�ù=$F%NBZõ�1º,.- �E)D7�%Nø($F-�B�'*%�ø(/~ô�) ��D�D�D �XC8,2ù(3k$ C ��,.%�ø 6�'*%L7�������$&-0%($F3 � � �
��Cp,.ù(3P$ � � �
Chõ($�B�,2)<$½ôh'P;0õ /E%($�B�/E%�)07N1o$&-�'*)�,�ùN$&)<;oB�,.)0$ºú5/2-�;0õ($ ö2,b÷~,�1o/E%('P;</2-G)�)0/.3*7(;<'P/2%��

ùN$&B�,.7N)<$Øô�õ($F%�;0õ($Dû�-0/(ø�7�B�$&-mûN7(;0)R,.%�'k;0$F1 '*%�;Gõ($Dù�7 5�$F-�� ���2ÿ�þ�����
���� ,.3kôR, �()ÀôR,���$&)7�û�/2%($�;Gõ�-0$F,.ø«/E%(3����N,.%Nø�;0õ('*)�;Gõ�-<$&,.ø«ôh'P3k3¤ó2$�;�;Gõ($�'P;<$&1 �]`¬$&%�B�$�%(/ 7�)<$F3k$&)0)hB�/2%E;<$��(;
)<ôh'P;0BZõ($&)�/(B�BF7�-��0*�,Ø9 )0/.3*7(;<'P/2%N)��N,2)�ô�$�3P38,2)�;0õ�$ )</23P7�;<'P/2%�ù�,2)<$&ø�/2%�B�/E%�ø('P;<'P/2%�÷~,.-0'�H
,.ù(3P$F)��=,2-<$ )03P/~ôm$&-h'P%:;0õ('*)DB�,.)0$ ù=$FBF,.7�)0$�;0õ�$���,.-0$�'*1
û�3k$&1o$&%E;<$Fø ôh'k;Gõ:1 7�3k;0'Pû(3P$
ö2,b÷~,
1o/E%('P;</2-G)���,.%�ø ;0õ($&-<$�ú5/2-0$D;0õ($&-<$D'*)�,.%«,.)G)</(B�'P,.;<$Fø�/~÷.$&-0õ($&,.ø��



uFu
Ê2É � Ð Ç0Ö¬Ô � �~Í���Í ��ÔFÊLäFÌÕË*Ì5Ô�Ê Æ Ï Ó Æ Ï ÓÒ<Ô�ÊE×dÉ ��Ç0Ö<× �DÔFÊEÌ*Ë5ÔFÖ0× �2ÍFÖ0ÌÕÍ Ð ÎaÇ0× Æ Ï Ó �pÉEÍ�ÖUäF× �Ýæ~ÔFÖUäF×

� ���&v ��v
� � � � � �&v&u ��u�v$�
u �~�Zv ��v���� � ��w ��� � ��uFu��
w ��� � �F�&�Gw �Fwbu �Fw�� ��u �
�
� ��w2� � �F��u�v ��v.��v ��vbu � � ��� �
� � u��bu � �Zu�� � �F� � � �ZuFv�� � ��w2�
�&u � �.� � � � � � � �&v�w � ���$� �&� ���
��w u ��w � � u�v.��v u �buFu uFu � v u � v��
��u�� �&v�w~uFu �&u ��w � �&v�w ��w&w~u wbv��$�

� @��p>AU�;O9 _R$F%�BZõ�1º,2- �
-<$&)07�3k;G)j7�%�ø�$F- B�'P%�ø�/~ô�) ��D�D�D ôh'P;0õ ö�#�� C � ��� � �§;0'P1
$�'P% 1
)7� �

Ê2É � Ð Ç0Ö¬Ô � �~Í���Í ��ÔFÊLäFÌÕË*Ì5Ô�Ê Æ Ï Ó Æ Ï ÓÒ<Ô�ÊE×dÉ ��Ç0Ö<× �DÔFÊEÌ*Ë5ÔFÖ0× �2ÍFÖ0ÌÕÍ Ð ÎaÇ0× Æ Ï Ó �pÉEÍ�ÖUäF× �Ýæ~ÔFÖUäF×
� ��v&v � � �&v � � �
� � � �Fw~u �&� ��w
u �Zu&u � u�v.� � � � v�� � ���&v uFv&u��
w � �.�	� uFu � � � ����� � �$��� u��Gw��
� � � u � u�w2�Zu u~��u�� � ���bu u&u � �
� � � �&vFv
� u�w �~� u�w'� � u~�&��� u�w����
�&u w!� � � � u �
��� ��� � � u � � � �.�Zu �
��w � � � ����u u��Fw � wFwbv � � � � � w2� � �
��u�� �
���bu~�	� �FvFw�� � �
� � �Fu ��� ��� �Fw

� @ �M>AUZ8:9 _R$F%NBZõ�1º,.- �½-<$&)07(3P;0)h7N%�ø($F-�6�'*%E7 � � � �ºôh'k;Gõ�ö.#�� C � ��� � �§;0'P1
$�'*%«1º)7� �

)d%�B�-0$F,2)<'*%(óh;0õ�$�%L7�1oùN$&-�/.úNB�/2%N)07�1
$&-0)�ô�õ('k3P$ ��$�$&û('*%(ó¬,¬)0'*%(ó.3P$mû�-0/(ø�7�B�$F-¤'*)8ó2-0$F,�;03��
ø('P)G,.ø�÷b,2%E;0,�ó2$�/E7�)¤ú5/E-";0õ�$¬ö.,b÷~,Ø1o/E%('P;</2-G)")0/.3*7(;<'P/2%���ù=$FBF,.7�)0$Rô�õ($F%
;Gõ($�û�-0/LøN7�B�$&-"û�7(;0)
,.%�'P;<$&1 'P% ;0õ($
ù�7 5�$F-���)0$�÷2$F-G,�3�B�/2%�)G7�1
$F-G)Ø1 7�)0;�ù=$oôR,��.$F%�7�û���,.3k;Gõ(/27�ó2õ�/2%�3���/2%�$
ôh'k3P3�ó.$�;�;0õ($º'P;<$&1 �ÝChõ($
/.;Gõ($F-G)�ôh'k3P3pù=$½û�7(;Ø;</ ô�,.'k;D,�óE,�'*%��NA�,.BZõ�ú§,.'k3P$Fø ô�,���$ 7�û 'P)
,
7N)<$F3k$&)0)hB�/2%E;<$��L;h)0ôh'k;GBZõ���ô�õ('*BZõ 'P)h$���ûN$&%�)<'P÷.$D'*%«;<$F-G1º)R/�ú�$��($FBF7(;<'P/2% ;<'*1
$���B $�B�,2%
$F,.)0'P3��«)<$F$�;0õ�,.; *�,Ø9 )0/.3*7(;<'P/2%�)¬)0BF,�3P$ 1 7�BZõ�ù=$�;0;<$F-¬ôh'k;Gõ:-0$�ó2,2-0øN)R;</½;0õ�$ %L7�1 ù=$F-¬/�ú
B�/2%N)07�1
$&-0)��=ù=$FBF,.7�)0$ � $���/2%�3���/2%�$ ;0õN-<$&,.ø�'*)¬ôR,��.$F%�7�û���,2%�ø � $&$���;Gõ($ $F÷b,.3P7N,�;<'P/2%:/�ú
ô�õ('PBZõ:;0õ�-0$F,2ø�;</�ôR,��.$ 7�û�'*)Øø(/2%($
ù	�«;Gõ($ ;Gõ�-0$F,.ø:3k$&,b÷E'*%(ó½;Gõ($
1
/E%('k;0/2-�N=%(/«7�)0$�3P$F)G)
B�/2%E;0$��(;h)<ôh'P;0BZõ($&)R/(B�B�7N-��
Chõ($�)0/.3*7(;<'P/2%½ùN,.)0$Fø½/E%½B�/2%Nø('k;0'k/E%½÷~,.-0'P,2ù(3P$F)j)GB�,.3k$&)j)0'P1
'P3P,2-<3 �
ôm$F3k3 �E,2%�ø�û=$F-<ú5/2-G1º)

)<3P'kóEõE;<3 �:ùN$F;<;<$&-�� B�'k;Gõ-*�,Ø9-�Ý'P%NB�-0$F,.)0'*%(ó�;Gõ($½%E7N1 ù=$F-D/�úRB�/E%�)07N1o$&-0)Ø3P/~ôm$&-0)Øû=$F-<ú5/2-'H
1
,2%�B�$Àù=$FBF,.7�)0$À;Gõ($À$�÷~,.3P7�,.;<'P/2%Ø/�ú(;Gõ($j)GBZõ($Fø�7�3k'*%(ó�1
$�;Gõ(/(ø�ø($Fû=$F%�øN)¤/2%Ø;Gõ($m)0'�(F$"/�ú(;0õ�$
ûN$&%�ø('*%(ó -0$�FL7($&)<; FL7($&7($6�Xø�7($ ;0/�'P;<$F-G,�;0'k/E%�)�/~÷2$F-h;Gõ($ FL7($&7($h� �4)d%:B�/2%E;0-G,.)0;��N;0õ($
B�/2% H
ø('k;0'k/E%�÷~,.-0'P,2ù(3P$F)h'*1ºû(3k$&1
$F%E;0,.;<'P/2%�'*)�'*%�ø($&ûN$&%�ø($F%E;¬ú§-</E1Þ;Gõ($ %L7�1oùN$&-¬/.ú"B�/2%�)G7�1
$F-G)��
ù�7(;À)0;<'P3k3='k;G)ÀûN$&-dú5/E-01º,2%�B�$R)<3P'Pó2õE;<3 �oø($&B�-0$F,2)<$&)pù=$FBF,.7�)0$hB�/E%2;0$��(;À)0ôh'k;GBZõ($F)")0$�$&1Ü;</�B�/2)0;
1o/E-<$Dô�õ($&%�1o/E-<$Ø;0õN-<$&,.ø�)h,2-<$�-G7�%�%('*%(ó��



u �
Ê2É � Ð Ç0Ö¬Ô � �~Í���Í ��ÔFÊLäFÌÕË*Ì5Ô�Ê Æ Ï Ó Æ Ï Ó ��ÔFÊLä�� �EÍ�Ö0×
Ò<Ô�ÊE×dÉ ��Ç0Ö<× �DÔFÊEÌ*Ë5ÔFÖ0× �2ÍFÖ0ÌÕÍ Ð ÎaÇ0× Æ Ï Ó �pÉEÍ�ÖUäF× �Ýæ~ÔFÖUäF× � ����� ���

� � �.� �Zu � � �F�&��� �F� � � �Gw~u � � � �
u � �bu �Zu ��w �Zu&u�� �F�&� � � ���	� ��� �
w �&� �.� �Zu�� � � �$� � � �&v�� � � � � � � �
� u�� �
� �Zu���� �Gw!� � � � � � � � �&v �����
� � w'����u �Zu � � � �
�~� � ��w!� � �.� � ���&u
�&u � � ��w � �
��v u���w$� � � ��� u � � � �Fw
�
��w ��� �$� � � ��� � w$�&v � u����
� � �&v.� �
��v
��u�� � � ����� � � �&u � �$��� wFw2��w � ���$� ��v �&u

� @��p>AU�1I9 _R$F%�BZõN1
,2- �½-0$F)G7(3P;0)h7�%Nø($F-h68'P%L7�� � � �oôh'P;0õ�ö.# � C ���
ùN$F;0,n�§;0'P1
$�'*%�1
)7� �

J¬%:'*%E;<$&-<$&)<;0'P%(ó�û=/.'*%2;D'*)Ø;0õ�,.;D,«)0;0-G,�'Pó2õE;dú5/E-<ôR,.-Gø«'P1ºû(3P$F1
$F%E;G,�;<'P/2% /�úm;0õ($½ù�7 5�$F-
ôh'k;Gõ-*�,Ø9 �X-<$&B�,�3P3";0õ�$º)0'*1
û�3k'*B�'P; �:/�ú ��'kó4�Ie%��ù�-0'P%�ó2)DùN$F;<;0$F-�û=$F-<ú5/2-G1º,.%�B�$o;Gõ�,.% ;0õ�$
)<;G,.%�ø�,2-0ø:ö2,b÷~,�1
/2%('P;</E-0)¬)</23P7(;0'k/E%���,.%�ø:B�/21ºû�,2-0,2ù(3k$�û=$F-<ú5/2-G1º,.%�B�$�;</ ;0õ($o/2%($ ôh'k;Gõ
B�/2%Nø('k;0'k/E%�÷~,2-<'*,.ù(3P$F)��(ô�õ('*BZõ�'*)�1
/2-0$�B�/E1
û�3k$���;</½B�/E-0-0$FB�;<3 ��ø($F)0'Pó2%«,.%�ø�û�-0/.óE-0,21 �
Chõ($
1
'*B�-0/�HUùN$&%�BZõ�1º,.- �L)�ûN-<$&)<$&%2;0$Fø õ($F-0$
ø�/�%�/.;Ø;0,��.$o'*%E;</�,.BFB�/E7�%E;�;Gõ($½B�/2)0;Ø/�ú

û�-</2ó2-G,.1 ;0-G,.%�)<ú5/2-G1º,�;<'P/2%oú5/E- *�,Ø9 N2B�3*,.)G)0$F)Àô�$F-0$�;G-0,2%�)dú5/E-01
$&ø½)<;G,�;<'*B�,.3k3 �ºùN$�ú5/2-0$¬;0õ�$
ùN$&%�BZõ�1º,.- �L)���)¥ú *�,Ø9 ô�,2)�)07Nû�ûN/E-<;0$Føå,.;�;0õ($ ÷L'P-0;07�,.3j1º,.BZõ('*%($�3P$�÷2$�3 �8%(/ ;0-G,.%�)<ú5/2-'H
1
,.;<'P/2% B�/E)<;
ôm/E7(3*øáù=$�'P%�BF7�-G-<$&ø�� B $:B�/27(3*ø ,.3P)0/ $���ûN$&B�;�*�,Ø9 ;</åùN$�,.;
3P$F,2)<;½,2)
$�
�B�'P$F%E;¬,2)�ö.,b÷~,º1
/2%('P;</E-0)h$F÷.$&% '*%«;0õ($ ôm/E-0)0;hB�,.)0$��X`¬$F%NB�$��N;0õ($ 1
'*B�-0/�HUùN$&%�BZõ�1º,.- �L)
û�-<$&)<$&%E;<$Føoõ($F-0$j÷~,.3k'*ø�,�;0$m;Gõ($R'P%E;0$F-0$F)0;8/.úN;0õ($ *�,Ø9Þ,.û�ûN-</E,.BZõ�N&,�3P;0õ(/E7(ó2õM*�,Ø9 '*1ºû(3k'P$F)
,.%
/~÷.$&-0õ($&,.ø
,�;À)0;0,2-<;���'k;m)0BF,�3P$F)�÷.$&-'�oôm$F3k3 ��J�%º$�
�B�'P$F%E;�� ��9 HUù�,2)<$&ø���'*1
û�3k$&1o$&%E;0,�;0'k/E%
/�ú *�,Ø9 ôm/E7(3*ø�ú§7N-<;Gõ($F-�-<$&ø�7�B�$�;Gõ�,�;¬/~÷.$F-Gõ($&,.ø�,2%�ø�1º,���$�;Gõ($ ,2û�û�-0/2,.BZõ $�÷2$F%�1
/2-0$
B�/21ºû=$�;0'k;0'k÷2$��

�p'*%�,.3k3 ����ô�$ õ�,b÷2$ -G7�% ;Gõ($�)0,21o$«ùN$&%�BZõ�1º,.- �L)o7N%�ø($F-
68'P%L7�� ôh'P;0õ ;0õ($�%($Fô � � �
��$F-G%($F35�.,2%�øºôh'P;0õ½;Gõ($¬ù=$�;0,�÷.$F-G)0'k/E%o/.ú�ö�#�� C ���
��Cp,.ù(3P$ �%� �L+m3P$F,2-<3 ����;Gõ($¬-0$F)G7(3P;0)j)Gõ(/~ô
;0õ�,.;j6�'*%L7��½'P)�1
/2-0$¬B�/E1ºûN$F;<'P;<'P÷.$Øôh'k;Gõ½;0õ($D%($Fô�/2û(;0'P1
' (�$Fø���$F-G%($F35���=7�-0;0õ($&-01
/E-<$��.ô�$
õ�,b÷.$º'*%�B�3*7�ø($&ø ,2%(/.;Gõ($F-D'*1ºû(3P$F1
$F%E;0,.;<'P/2%�N�;0õ�,.;�/�úhB�/E%�ø('P;<'P/2% ÷b,2-<'*,.ù�3k$&)�,.)�'*%�B�3*7�ø($&ø
'P%�;Gõ($oö.# � C ��� �=B�/21
'*%(óºú§-0/21Þ;0õ($oö�*�8 C �E�
3k'*ù�-G,.- ��� � C2� � 8¬$FB�,.3k38;0õ�,.;¬%(/E-01º,�38B�/2% H
ø('k;0'k/E%�÷~,.-0'P,2ù(3P$F)�,2-<$�'*1ºû(3P$F1
$F%E;<$&ø�ôh'P;0õ )0;0,2%�ø�,2-0ø�ö2,b÷b,�1o/E%('P;</2-G)���ô�õ('P3k$
B�/2%Nø('k;0'k/E%
÷b,2-<'*,.ù�3k$&)m/.úp;Gõ($ ö.# � C ��� ,2-<$D'*1ºû(3k$&1
$F%E;<$&ø ôh'P;0õ�÷2$F- �½$�
�B�'P$F%E;h3P/(B �E)���Chõ($�-0$F)G7(3k;G)��
ô�õ('PBZõ�,2-<$jó.3P/2ù�,.3k3 ��ù=$�;0;<$F-8;0õN,.%�ôh'P;0õ�ö.# � C � �4� � ��B�/E% �=-G1 ;Gõ($mûN-<$F÷E'P/27N)¤,.%�,.3��()0'P)���,2%�ø
/2û=$F%
%($�ôá/2û(;0'P1
' (F,�;0'k/E%oû=$F-G)GûN$&B�;<'P÷.$�ú5/E- *�,Ø9-��)d1ºû�-0/~÷.$F1
$&%2;G)8)0'*1o'P3*,.-�;</D;Gõ(/2)0$R;0õ�,.;
B�,.%�ùN$Ø/2ù�)0$F-0÷.$&ø
ú5/2-mB�/2%Nø('k;0'k/E%�÷~,.-0'*,.ù(3P$F)m)0õ(/E7(3*ø�ùN$Ø/2ù�;0,�'*%�,2ù(3k$¬'P% , %($Fô�÷.$F-G)0'k/E%º/�ú
*�,Ø9 'P1ºû(3P$F1
$F%E;0$Fø«/~÷.$&-m;Gõ($�$�
�B�'k$&%2;R3P/(B �E)R/.ú�ö.# � C ��� �

� � ímê¬ð:!<ï �Lñdíjê #"ê¬î
	¬ï�ë�ï�ì)�d&àíjì)(
B $Rõ�,b÷.$mû�-<$&)<$&%E;<$Fø *E$�FL7($&%2;0'P,.3 ,Øù Gd$FB�;p9�/2%�'k;0/2-G)�,.)p,.% ,�3P;<$F-G%�,.;<'P÷.$À;0/�û�-0/.óE-0,21
1
'*%(ó
ø('P-0$FB�;<3 � ôh'P;0õ )<;G,.%�ø�,2-0øåö2,b÷~,�1o/E%('P;</2-G)��¤#Ø7�$�;</ 'k;G) )0$�FL7($F%E;0'P,.3m%�,.;07�-0$���, *�,Ø9 'P)
$F,.)0'P$F- ;</á-0$F,2)</E% ,.ù=/27�;«,2%�ø 1º,�'*%E;0,�'*%�� B $ õ�,b÷2$ 'P3k3*7�)0;0-G,�;0$Fø ;Gõ($ $���û�-0$F)G)<'P÷.$&%($F)G)
/�ú *�,Ø9 ;0õN-</E7(ó2õ )0$�÷.$&-0,.3�$���,21
û�3k$&)��À'*%�û�,2-<;0'PBF7(3P,2-½;0õN-</E7(ó2õ ;0õ�$ '*1
û�3k$&1o$&%E;0,�;0'k/E%



u�w

/�úmõ('Pó2õ HX3P$�÷2$�3�,.ù�)0;0-G,.B�;<'P/2%�)¬3k' ��$oó27�,2-0ø�)Ø,.%Nø:BZõ(/2-Gø�)��4��7�-0;0õ($&-01
/2-0$���*�,Ø9 ûN-</E1o/2;<$&)
ó./L/(ø½1o/(ø�7�3P,2-<' (F,.;<'P/2%ºû�-0/2û=$F-0;<'P$F)Àù	�º7�%E;0,.%�ó.3P'P%(ó ;0õ($Ø)'�(%�BZõ�-0/2%�'�(&,�;<'P/2%
B�/E%�B�$&-0%oú§-0/21
;0õ($�,.ûNû(3k'*B�,.;<'P/2%�3k/2ó.'*B��Lòm-0/.óE-0,21
1
$&-0)ÀBF,.% B�/2%NB�$F%E;G-0,.;<$¬/E%�û�-0/.óE-0,21º1o'*%(ó ú§7�%�B�;0'k/E%�,�3
B�/(ø($�ôh'P;0õ(/E7(;�ô�/2-G-'�L'*%(óº;</L/�1 7�BZõ�,2ùN/E7(;�B�/E%�B�7N-0-0$F%�B����4*�,Ø9 ûN-</~÷L'*ø($F)h,½1
$F,2%�)h;0/
;07�-G%�)0$�FL7($&%2;0'P,.3=B�3P,2)0)0$F)j'P%E;</o;0õ�-0$F,2ø�HU)0,�ú5$�B�3*,.)G)0$F)Àôh'P;0õ�/27(;�1o/(ø('kú<�L'P%�óo;Gõ($F1 ����'P%�,.3k3 ���
*�,Ø9 )0$�$&1º)h1o/E-<$Ø$�
�B�'k$&%2;�,2%�ø«)0BF,�3*,.ù(3P$�;Gõ�,.% ;0õ�$D)0;0,2%�ø�,2-0ø�ö.,b÷~,
1
/2%('P;</E-0)Rø�7($D;0/
'k;G)o$���û(3k'*B�'P;ºB�/2%E;G-</23m/~÷2$F-�ô�õ�'PBZõ ;0õ�-0$F,2ø '*)oô�/��.$F%å7�û ,.%Nøå'k;G)
$�
�B�'P$F%E;½)0BZõ�$Fø�7(3P'*%(ó
)<;G-0,.;<$�ó����E,.)m/2û�û=/2)0$Fø½;0/ ;Gõ($Ø7N%2;G,.-0ó.$F;<$Fø½,2%�ø�B�/2%E;<$��L;'H¥)0ôh'P;0BZõ½$��(û=$F%N)<'P÷.$ ���2ÿ�þ��	�	
����û�-<'*1
'k;0'k÷2$���*�,Ø9 B�,2%�ùN$
BZõ�,.-G,.B�;<$&-<' (�$&ø«ù	�«;0õ($
7�)0$ /�ú A 3 !��O� ?�� = ?hg j0# / �6$6?�! 1
$�;Gõ(/(ø�)��
)U;�,�3*)</å-0$�3P'k$&)º/2%á;0õ($:û�,2B �b,�ó.'*%(ó /�ú�)01º,.3k3�B�3k/E)07�-0$F) �X-<$F' �N$&ø 1o$F;0õ(/(ø B�,.3k3*)7� ,.)º;0õ�$
ù�7('P3Pø('*%(ó:ù(3P/(B �L)D/�ú�ûN-0,2B�;<'*B�,.3ÀB�/E%�B�7�-G-0$F%E;ØûN-</2ó2-G,.1º1
'P%(ó«B�/E%�)<;G-07NB�;<'P/2%N)��Ý'*% ;0õ($½3P'P%�$
/�ú�6�$F, � )hö2,b÷~, ú5/E- �
�2Gd/.'*%½ú§-G,.1
$�ô�/2- � � ��D�� �

J¬)"ú§7�;07�-0$¬ô�/2- � ��'k;môm/E7(3*ø½ùN$�'P%E;<$&-<$&)<;0'P%�ó�;</
-<$F$F%(ó2'P%($F$F-À,2%º$��('*)<;0'P%(ó4�2%(/E%�H¥;0-0'k÷L'*,�3 �
B�/2%NB�7�-G-<$&%E;j,.û�û�3k'*B�,.;<'P/2%ºôh'P;0õ *�,Ø9�'P%�/2-Gø($F-j;</ )0;07�ø��½;0õ($ØùN$&%($��N;G)�/�ú¤/27N-j,.ûNû�-</E,.BZõ
/2% 3*,.-0ó.$�H¥)GB�,.3k$ )0/�ú5;UôR,.-0$�� �=7(;G7�-0$ ô�/2- � ,.3P)0/ '*%�B�3P7�ø�$F) )<;G7�ø �L'*%(ó ;Gõ($ û=/2)G)0'Pù('P3P'k; �
;</ ûN-</~÷L'*ø($ ,�3P;<$&-0%N,�;<'P÷.$ )0BZõ($&ø�7(3P$F-áù�,.)0$ B�3*,.)G)0$F)��o)G7�BZõ ,.)á, %(/E%�HU)'�()0;<$F1º,.;<'*B�,�3P3 �
-<$F$F%E;0-G,.%E;�)0BZõ�$Fø�7(3P$F-�'*% ô�õ('*BZõ )0/21
$ )0$�3kúº)0$F%�øN)�B�,.%ß,.3P)0/ -0$�'��N$&ø ,2)�-<$ FL7($F)0;0)�;0/
ùN$�)GBZõ($FøN7(3k$&ø���7�û=/2% 7�)0$F- BZõ(/.'*B�$�� ,�;0õ($&-�,�3P;<$F-G%�,.;<'P÷.$F)D'*%�B�3P7�ø�$�,«)GBZõ($&ø�7(3P$F-�,2ù(3k$º;0/
ø('P)Gû�,.;0BZõ�'*%:û�,.-G,�3P3P$�3�,�)0$�;¬/�úÀ-<$ FL7($F)0;0)��§$�� ó�� �=,.3k3p-<$&,.ø�-0$�FL7($&)<;G)Rú5/2-¬;0õ($
-<$&,.ø($&-0)h,2%�ø
ô�-<'P;<$&-0)"û�-0/2ù�3k$&1c� ��B�'k;Gõ
;0õ($&)<$Rú5$&,�;07N-<$&)��~ô�$R;0õ($&%
û�3P,2%o;0/�)<;G7�ø �o)0$�÷2$F-G,�3(,�3P;<$&-0%N,�;<'P÷.$&)
/�ú Gd/.'*% û�,.;<;0$F-G%�)Rôh'k;Gõ@*�,Ø9-�

%cD��IJ"N���>AU o .]U%YZU%JOQ�B^9 B $�ô�/27(3*øá3k' ��$«;</ ;0õN,.%�� ö2,.B�FE7�$F) <¬/�� @$«,.%�ø ;0õ($�,.%�/2%	�	H1o/E7�)RAR+ ,�,�ò -0$�÷L'k$Fôm$&-0)mú5/E-R;0õ($F'P-hB�/2%�)0;0-G7�B�;0'k÷2$�B�/21º1
$F%E;G)��
Chõ('P)�ôm/E- �¬ô�,2)¤û�,2-<;0'P,.3k3 ��ú§7�%Nø($Fø�ù	��;0õ($h+ , < )0+��ØC H )$< 8 )OJ û�-0/�Gd$FB�;Ýòm-0/ ��'P9�/ * ��,2%�ø
;0õ($�9�'P3P3k$&%('P7N1 <Ø7�B�3P$�/E7�)�+m$F%E;0$F-�ú5/2- B $Fù 8¬$F)0$F,.-GBZõ�� q -G,.%E;Rò D�C H DW� ��H � �L9�'Pø�$Fû(3*,.%��
+�õ('k3P$��

�b��� ��ì)��ê¬ðR� �
� ����� z.{Ýtm�F|L}�x�� ��� Ï
	 Æ �¤Í��DÔZä~ÇGÎÝÔ �¬ÒdÔFÊ(ÒGÉ�Ö<ÖdÇ0ÊEË�ÒdÔ����LÉ.Ë5Í&Ë*Ì5ÔFÊ Ì*Ê äFÌ*×<Ë*Ö0Ì Ð É2Ë§ÇUä
× 	�×0Ë§Ç���×dxÄ�|2W�­ºs¥Ä · SUW�cUcGÚ�n�}F��¼ES¥_kg2�FW&\E­½t¬\ �&��� � x
� u�� · x
�¬xh­«x�tj��W�S¥_kY�} }F^Lg ��x��p}�^��RW�S«yN_a^Lg2WG^=x t QL}�Sd}�{e{aWG{ T&¼.VXWZY<[U¿�TFS¥_aW�^~[dWZg {P}�^2¿
�FzL}F�FW�¸"_a[d|�_a^2|EW�S¥_e[<}F^EYGWo}F^Lg«c¥zE¼2[��.Q2_a^E�.x
s�^�i�x�­ºWG�.SUT�¸"_e[d»&\�WZg._e[dT&S�\��8Ö¥ÔZÒ0ÇdÇUäFÌ*Ê~ãF×oÔ �
Ë*æ.Ç ÏRÏ ��Æ�� ����� � ÏRÏ ��� ��� ��Ô�Ê �ZÇ0ÖUÇ0Ê(Ò<Ç�ÔFÊ ÏÀÐ*Ñ ÇdÒ�Ë�� Ï Ö<Ì§Ç0ÊLË§ÇUä��8Ö¥ÔdãFÖUÍ�� �ØÌ*Ê~ã�Æ�	�×<Ë§Ç��Ø×��
��Í�Ê�ãFÉ2ÍZã~Ç0×jÍFÊLä � � �(Î Ì5ÒdÍ&Ë*ÌÕÔFÊE×dx~tjn�­ · SUWZcUcG\~ÅRY<[dT&¼(W�S �&���&v x(tjn�­Ür.s � · y�tmi imTF[U_kYGWZcG\
u�� + �Zv -<x

� ��� npT�{a_a^
t"[dâ~_a^Lc¥TF^=\�tj^Lg.SUWZ}¬�m_N­½}�_aT2\2}F^Eg qm}F�D_L�"}���}F^Nx��RSd}��&T~T&^NÚ2tm^�T&¼.VXWZY<[U¿�TFS¥_aW�^~[dWZg^2TF[<}�[U_aTF^ c¥z2QEQ(TFS¥[U_k^2�D[d|EW�SUW�zEc¥WØ}�^Lg½g._kcX[dS¥_a¼Ez.[U_aT&^�TF�8}&g2}�c¥TF�P[�¸"}�SUW&xRs�^��<ÊLË§Ç0Ö<Ê(Í&Ë*Ì5Ô�Ê(Í&Î


ÔFÖ! Z×<æ~Ô���ÔFÊ 	 ÇUÍ&Î �"�=Ì
��Ç �jäbÍ"�<×d×<ÉEÇ0×d\ � ���Fv x

� w#� ij_PYdâ���W�^~[dT&^N\Ny�zLYG}½n�}FSdg.WG{e{a_5\�}F^Lg«n�fWZg2S¥_kY��LTFzESU^EW0[Zx�­ºT�g2W�SU^�YGT&^EYGzESUSUW�^EY0� }F¼EcX[dSd}&Y0¿[U_aT&^Eco�*TFS�n�$0xßs�^ ��xj­½}F�F^.zEcUc¥T&^N\mW�g._e[dT&S�\
� � ÏRÏ �&%'����% � ÏÀÐ*Ñ ÇUÒ�Ë�� Ï Ö0Ì§Ç0ÊEË§ÇUä(��ÖUÔ��ãFÖ¥Í�� ��Ì*Ê�ã�� ��) Ë*æ��8É�ÖUÔ �2ÇdÍ�Ê ��ÔFÊ �ZÇ0ÖdÇ0ÊLÒ0Ç0\�`bTF{azE��W u � � w \�­ f}�{k}��b}.\8r�QL}�_k^N\¤¹Fz2^EW uFvFvbu xr�QES¥_a^E�FW�S¥¿*�8W�S¥{k}��2x
� ����� xÀ­«x��p_aS¥[X¸"_kcX[U{aW&\�Å�x ¿X¹.xÀ�R}F|2{5\"�mxÀ­
�.|ESU|L}�zE�.\À}F^Eg ®Dx"im�.�b}F}FSdg�x Æ2Ì
�ØÉ.ÎeÍ,+jÇ5ãFÌ*ÊEx
· WG[dSUT�Y0WG{e{a_Ýnp|L}�S¥[dW�S�\ � � � � x



u��

� ��� · W�SÝ�pS¥_k^EY<|��R}�^Lc¥W�^Nx(r~[dSUzLY0[dz2SUWZgh�Øz2{e[U_aQESUTF�&Sd}����D_k^2�2x ��Ô�� �ØÉ�ÊEÌÕÒ<ÍFË*Ì5ÔFÊE×"Ô �"Ë*æ.Ç � �ÝÓº\
� � + � -<Ú � � w l � � � \�¹Fz2{e� �&� � u x

� � � · W�S���S¥_a^EY<| ��}F^Ec¥W�^=x
t QESUTF�&Sd}����D_k^2�
��WG[d|2T�g2T�{kTF�F� �*T&S¬T&Q(WGSd}�[U_a^E��cX�2cX[dW�� g.WZcX_a�&^=xs�^ ��ÖUÔZÒ<ÇdÇdä�Ì*Ê�ãF× Ô �ºË*æ.Ç � � �!� ��ÔFÊ~ãFÖdÇ0×d×����.\pQL}F�FWZc ���Fw l ��� � \jtj��cX[dW�SdgE}��º\ ��T�{a{k}�^LgN\tjzE�&zEcX[ �&� � w xEi�TFS¥[d|2¿*��T�{a{k}�^LgNx
� ��� · W�S���S¥_a^EY<|,��}F^Lc¥WG^=x
­ºT&^2_e[dTFSdcØ}F^Eg�YGTF^LYGz2SUSUW�^~[�QE}&cUY�}�{5\¤}ºQ(W�Sdc¥T&^E}�{p|2_kcX[dT&S¥�~x�� �ÝÓÆ ���
� � �����RÔ&Ë*ÌÕÒ0Ç0×d\ u�� + � -<Ú � l � � \N­½}�SdY<| � ��� � x
� ��� ¹FW�}F^2¿ · _aW�SUSUW���S¥_aTF[Z\�qm}&Yd|2_kg � zEW�SUSd}�T&z._§\F}�^Lgh®R{k}FzLcX¿ · WG[dWGS�y
	TF|ES�x.npTF^LYGz2SUSUW�^LY0�¬}�^Lg�g._kcX¿[dS¥_a¼Ez.[U_aT&^º_a^½T&¼.VXWZY<[U¿�TFS¥_aW�^~[dWZg½QESUT&�FSd}F���D_a^E�.x�� �ÝÓ ��Ô�� �LÉ.Ë*Ì*Ê~ãoÆEÉ�Ö �FÇ�	F×d\ �&v + � -<Ú u���� l
�&u�� \(r.W�Q.[dW��Ø¼(WGS �&����� x

� ��v�� �RWG^2_kc�n�}FSUTF��WG{5x�Ä�TZ¸"}�SdgEc�}o��WG[d|2T�g�T��"T&¼.VXW�Y0[U¿§T&S¥_aW�^~[dWZg�YGTF^LYGz2SUSUW�^~[hQESUTF�&Sd}����D_k^2�2x
��Ô�� �ØÉ�ÊEÌÕÒ<ÍFË*Ì5ÔFÊE×hÔ �hË*æ.Ç � �ÝÓº\ � � + � -<Ú �&v l ��vbu \ � ���$� x

� �F��� �RWG^2_kc�n�}FSUTF��WG{5\�� _e{e�*S¥_aWZg�®R{k}�zLc¥W�S�\�}F^Eg�¹Fz.{a_aW�^ �p}��2cUcX_�
W�SUW&x�Ä�TZ¸�}FSdgEc¬c¥WZ}��D{kW�cUc¬Y0T&�D¿Q2z2[U_a^E�h}�^LgØ��W0[<}&YGTF��QEz2[U_a^2�m_a^ ¹&}Z`&}�x ��ÔFÊLÒGÉ.Ö<ÖdÇ0ÊLÒ"	"��ÖUÍbÒ�Ë*ÌÕÒ0ÇhÍFÊLä � ���2Ç0Ö0Ì5Ç0Ê(Ò<Ç0\ �Zv + �&� ¿
� � -<Ú �Zv�w'� l �Zv �.� \�r�W�Q2[dW���¼(W�S � ����� x

� �Zu�� �8gEc¥�FW�S�� xb��_ VXâ.cX[dSd}.x=Ä�|EWjcX[dSUzEY0[dzESUWjTF� �����º¿���z2{e[U_aQESUT&�FSd}F���D_a^E�RcX�EcX[dWG�ºx ��Ô�� ��É �Ê2Ì5ÒdÍ&Ë*Ì5ÔFÊ2×�Ô �hË*æ.Ç�� �ÝÓº\ �F� + � -<Ú ��w2� l �Fw � \=­½}�� � � ��� x
� � ��� �8gEc¥�FW�S�� xE�m_ V�â.cX[dSd}.x � zL}�Sdg2WZgoYGT&����}�^LgEcG\�^2T&^Eg2WG[dW�SU�D_a^E}&Y0� }�^Lgo�PT&SU��}�{�g2WGS¥_k`F}�[U_aTF^T��ÝQESUTF�&Sd}F��cGx ��Ô�� �ØÉ�ÊEÌÕÒ<ÍFË*Ì5ÔFÊE×hÔ �hË*æ.Ç � �ÝÓº\ �	� + � -<Ú w � � l w � � \=tmzE�FzLcX[ � � � � x
� �Gw#� n�fWZg.S¥_kYØ�LT&z2SU^EWG[h}F^Lg � W�TFSU�&WZc � T&^~[d|._kWGS�xØÄ�|2WDSUW��EWGÁ�_k`&WØYd|EW��D_kY�}�{8}F¼LcX[dSd}FY0[���}&Yd|2_a^2W}�^LgD[d|EW�VXT�_k^.¿�Y�}�{kYGz.{kzEcGxÝsX^ ��ÖUÔZÒ<ÇdÇUäFÌ*Ê�ãF×hÔ � � Ï � � � � ) \�QE}F�FWZc � � u l ���
� x(tjn�­«\2¹&}�^.zE}FS¥�

� ��� � x
� � ��� r�`bW�^Lg��ESUTF{azE^Eg }�^Lg � z2{jtj�&|L}�x t {k}�^E�&zE}F�FWº�*Sd}F��W0¸�T&SUâ��PT&S���z2{e[U_e¿�TF¼2V�WZY0[DYGT~T&Sdg�_a¿^E}�[U_aT&^NxßsX^áÅ�xÀij_kWGSdcX[dSd}&c¥»&\jWZg�_a[dTFS�\
�8Ö¥ÔZÒ<Ç<ÇUäFÌPÊ�ãF×«Ô � Ë*æ.Ç���Ë*æ �8É�Ö¥Ô��2ÇUÍFÊ ��ÔFÊ �ZÇ0ÖdÇ0ÊLÒ0Ç

ÔFÊ Ï"Ð*Ñ ÇUÒ�Ë�� Ï Ö<Ì§Ç0ÊEË§Çdä �8Ö¥ÔdãFÖUÍ�� �ØÌ*Ê~ã�� � � ÏRÏ ��� �����Z\=`bTF{azE��W �
�&u TF�
�NÇUÒ�Ë*É�ÖdÇ���Ô&Ë§Ç0×DÌPÊ
��Ô����LÉ.Ë§Ç0Ö�ÆLÒGÌ§Ç0Ê(Ò<Ç0\�QL}��&WZc �Fw � l � �&v \2®�}�_kc¥W�SdcX{k}�z2[dW�SU^N\ � W�SU��}F^~�~\�¹�z2{e� �&���$� x2r.QES¥_a^2�&W�S¥¿
��W�S¥{k}F�.x

� � ��� np|E}FS¥{aWZcjt¬x2q¬x ��T&}FSUW&xp­ºT&^._a[dTFSdcGÚ�tm^oT&Q(W�Sd}�[U_a^E��cX�2cX[dW��ÜcX[dSUzLY<[dzES¥_a^E��Y0T&^LY0W�Q2[Zx ��Ô�� �
��É.Ê2Ì5ÒdÍ&Ë*Ì5ÔFÊ2×�Ô �hË*æ.Ç�� �ÝÓ
\ � � + ��v -<Ú ��w�� l � � � \ÝÅRY0[dTF¼(W�S �&� � w x

� � � � np|E}FS¥{aWZcht¬x�q�x ��T&}FSUW&xDnpT&����zE^._PYG}�[U_a^E�oc¥WZÙ~zEW�^~[U_k}�{¤Q2SUT�YGWZcUc¥WZcGx ��Ô�� ��É�ÊEÌ5ÒdÍ&Ë*Ì5Ô�ÊE×ØÔ �Ë*æ.Ç � �ÝÓº\ u�� + � -<Ú � � � l � � � \=tjzE�&zEcX[ �&� � � x
� � ��� � x �¬x�®�}�zE¼2_kcUYd|=\=q¬x �¬x · W�SUSUT�[U[Z\Ý}�^Lg�nmx t¬x q�x �mTb}�SUW&x���zE}&cX_e¿§QL}FSd}�{e{kW0{�QESUTF�&Sd}����D_k^2�2xÆLÔ �GË
�8ÍFÖdÇ	� ��ÖUÍbÒ�Ë*Ì5Ò<ÇØÍ�Ê(ä � ���2Ç0Ö<Ì§Ç0Ê(Ò<Ç0\ � + � -<Ú �Fw.� l �
� � \ �&� � � x
� � ��� �RTFzE��y�W�}.x ��ÔFÊLÒGÉ.Ö<ÖdÇ0ÊEË ��ÖUÔdãFÖ¥Í�� ��Ì*Ê�ã ÌPÊ �~Í���Í�� � Ç0×dÌaãFÊ ��Ö<Ì*Ê(ÒGÌ �LÎaÇ0×
Í�Ê(ä��pÍ&ËÕË§Ç0Ö<ÊE×dxtmgEg._kc¥TF^���W�cX{kW0�~\2qjWZ}Fg._a^E�.\L­½}FcUcU}&Yd|.zEc¥WG[U[<cG\ � ��� � x
� u�v�� �RTFzE��y�W�}.xÝt ¹&}Z`F}��PT&SUâ��<V�TF_a^o�PSd}F��WG¸pT&SUâ(x=sX^ �8Ö¥ÔZÒ<Ç<ÇUäFÌPÊ�ãF×�Ô �mË*æ.Ç � �ÝÓ %'����� ��ÔFÊ �ZÇ0Ö��

Ç0ÊLÒ0Ç¬ÔFÊ �~Í���Í ��ÖUÍFÊLä~Ç0\(QE}F�&W�c � � l w'� \�r2}F^
�LSd}F^EY0_kcUYGT2\(n�}�{e_e�*T&SU^._k}.\(]Rr2t¬\ u�v&v&v x
� u~��� �RTFzE� y�W�}.x ¹F}�`F}Þr.Q(WZY0_eçLY�}�[U_aT&^ qjWZÙ~zEWZcX[ � � � Ú npT&^EYGzESUSUWG^LY0��z.[U_e{a_e[U_aWZcG\ uFvFv$� x

��� ���=�~���¤�¥�F��
 % ��� % �~��� % ���F¡~�~�F�! b��� & ��+�+ x
� uFu�� ­½}�S¥[U_k^ºÅRg2W�Sdc¥â~�~x=�LzE^EY0[U_aT&^E}�{N^EWG[<cGx�sX^ � W�S¥[mr.��T�{aâ&}�\�WZg._e[dT&S�\ ��Æ Ï ��\�`bTF{az2��W � � �bu T��

�NÇUÒ�Ë*É�ÖdÇ"�RÔ&Ë§Ç0×hÌPÊ ��Ô�� �LÉ.Ë§Ç0Ö�Æ(ÒGÌ5Ç0Ê(Ò<Ç0\LQE}F�&W�c � l u�� xNr�QES¥_a^E�FW�S�\ u�v&vFv x
� u ��� r�zE^:­
_kYGSUTbcX�2cX[dW���cG\�s�^LYFx�Ä�|EW
Q2SUT�g2zEYGW�S#�FY0T&^Lc¥z2��W�SØW0ÁE}���Q2{aW&\��PSUT&� ¹F}�`F}º[dz2[dTFS¥_P}�{kcG\

u�v&v$� x �&� � ���U�Z¢b���U�&�Z� % ���~�&� % �.�b���2� % ¡&¢b¡��F�.�&�b� % �~�~�&���b¡2�&�&� % ¡b�b���b�&�.� x
� u�w#� ��S¥_kY�Ä�}�^�[dWGS�\L¹F}&Y�Ù~zEW�cpi�TZ��fW&\��RW�^._kc"n�}FSUTF��WG{5\E}�^Lg · _kWGSUSUW�npTF_a^~[dW&x · }�S¥[U_P}�{N¼(W�|L}Z`~_aT&Sd}�{SUW��EWZY0[U_aT&^NÚ.r.QE}�[U_k}�{(}F^LgD[dW���Q(TFSd}�{Lc¥WG{aWZY0[U_aT&^ TF�=SUWG_eç(Y�}�[U_aT&^=x=sX^ ��ÖUÔZÒ<ÇdÇUäFÌ*Ê~ãF×hÔ �jË*æ.Ç �%$ Ë*æ

�<ÊEË§Ç0Ö0ÊLÍ&Ë*Ì5ÔFÊLÍ&Î ��Ô�Ê �ZÇ0ÖUÇ0Ê(Ò<Ç�Ô�Ê ÏÀÐ*Ñ ÇUÒ�Ë�� Ï Ö0Ì5Ç0ÊLË§ÇUä ��ÖUÔdãFÖ¥Í�� ��Ì*Ê�ã�Æ�	�×<Ë§Ç��Ø×�� ��ÍFÊ~ãFÉEÍ�ã~Ç0×ÍFÊLä ��� �(Î Ì5ÒdÍ&Ë*Ì5ÔFÊ2×&� ÏRÏ ��Æ�� � %'� �����Z\pQE}F�FWZc u � l �Fw \"tj^L}F|2WG_a�º\8n�t¬\�]hr.t¬\8ÅRY0[dTF¼(W�S
u�v&v$� x(tjn�­ · SUW�cUcGx�tjn�­ r.s � · y�tmiái�TF[U_kYGW�cG\ ��� + �&� -<x


