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





����� !" #�#
$�$%&$'()#*
+��,*
-
.
 ,



 /��
,+�*.��


���������	
��

�����)'*'$0�*�#1)2
���������
��

3	�4'('1'
 ���� !" #��5
$�$%&$'()(
���
/)%#5�(2
�(5 6


��
��������� �������������
������� ����!�
�"#����$��!����"������%�&� ��� ��
����

��!'����� ��(
��
)�"*�*�
&��+,��

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


���������
�����������������	�
��������
������
����
������������ 
	�
�����
��
����� 
��!
���
���������
��
�������"

��
������
�
��������
���������	��
#��������
���������	
���������
�����
��������
��
���	����
�������
��������
��"

�������
 ����������
 ��$���������
 ����
 ��
 �����������
 �����������
 �����%��
 �����������
 ��
 ��������
 ���������


���������%
���������������
&����
' 
���
(�


��������	���
�
�����%��
������������ 
������������������	 
���	���
�������������	 
����������
�����% 
���������	*


789�:;
���������+��<�=�=<.�>
+��������+�
+=�������


-�����
 �()�%(4'#��?
 ��%��@(!A4A)�5
 B��(


 ��C1D$��?
�!?
�'%(E#��?
$�$%&�5
 B
  ���� !" #�

�(0
�D$%$!
E#F
%?�
#4G$)'� 
$)���E�C��&�2
4�H��

#!A��&�
'#
$)�!�&�C��&�
4G%?E1 #��?*
I�)%$E#2
B


'�C)(
 B�%1
 $�$%&$'()(
 G%( #@!( �"
  (&!?�#F


��$?
�'%(E#��?
���#')� �5
$�$%&�5
G%(
BE$�J$���


 ()(�� 
 G#%�()� (0
 &#B� 
 '#
 �(K$%$�H�#H�5
 �D$�

%$!
 &$�$%#H�5*
 �()�%(4'#��?
 )�E@��� #�(0
 4(4�

'$E
 &$�$%1 #��?
 �#
 @#B�
  ���� !" #�(0
 �D$%$!


$�$%&�5
 3���6
 F
 �#G%?E�E2
 L�
 #)'( ��
 %�B ( #�

F'A4?*
I
'�C)(
B�%1
$)���E�)(
 ���� !" #�#
$�$�

%&$'()#
 C#4'�
 E�D$
 )��)1%1 #'(
 B
 '%#�(H�M��"


B#
 4�@� #%'�4'"
 ��(�(H�
 $�$%&�5*
 �%�E
 '�&�2
  


/)%#5��2
 ?)
 �
  
 @#&#'A�0
 )%#5�#0
 4 �'12
 4A�&����


��"'A
 NB$!$��N
 '#%(K(2
 ?)�
 4'(E1!""'A
  G%� #�

�D$��?
  ���� !" #�(0
 �D$%$!*
 O$
 G�!$&J1F


 G%� #�D$��?2
#
'#)�D
BE$�J1F
'$%E��
�)1G��4'�


#!A'$%�#'( �(0
 $!$)'%�4'#�H�M*
 ���#)
 B#4'�41�

 #��?
 ���
 �$%��)�
 G�%��D1F
 G('#��?
 L���


 G!( 1
�#
�#��M��4'A
%�@�'(
$�$%&�4(4'$E(*
#)2


4'#@�!A��4'A
 $!$)'%�G�4'#C#��?
  ��
 4��?C�(0


3���6
 '#
  �'%� (0
 3���6
 $!$)'%�4'#�H�M
 B#!$�

D('A
 ��
G�&���(0
K#)'�%� 
 �
F
4!#@�
G$%$�@#C1�

 #��"*
P)L�
�!?
&��%�4'#�H�M
 G!( 
G�&��(
 ���

C1 #F'A4?
  
 E#4J'#@�
 '(D�� 
 C(
 E�4?H� 2
 '�
 �!?


���
�
���
Q
 
E#4J'#@�
B�#C��
)�%�'J(0
��'$%�

 #!� 
C#41*
�
'�M
C#4
?)
E�D!( �
4G%�&��B1 #'(


G�&��1
B
 ����4��"
'�C��4'"
�
G$%$�@#C('(
4$%$�

���M
 (%�@�'�)
���
1
�$?)�E1
%$&����
G%(�#ME��



 
 �#M@!(DC�
 &��(�(2
 '�
 BE���#
 0E#%��4'A
 E�D$


G%(B ��('(
 ��
 %#G'� (0
 G�%1J$�A
  (%�@�')1


$!$)'%�$�$%&�5
 �#
 ���2
 ?)�
 ��
 '�&�
 D
 �$
 E#"'A


��$%H�M��4'�
 R�S*
 O$
 �$
 4' �%"F
 G�E�'�(0
 G%��

@!$E
 G%(
 ��'$&%1 #���
 �$B�#C�(0
 B#
 G�'1D��4'"


$!$)'%�4'#�H�M
B
���
��
4)!#�1
G�'1D��5
'#
���

@%$
B@#!#�4� #��5
$�$%&�4(4'$E(*
�!$
1
 (G#�)1


��%��@(!A4A)�5
 B��(
 E� #
 E#F
 M'(
 G%�
 B�#C��


�@4?&(
���
'#
���
3B#
%�B�(E(
�H��)#E(2
)�!A)#


4�'$�A
 C(
 �# �'A
 '(4?C
 E$&# #'62
 !�)#!�B� #�(0


4'�4� ��
 B#&#!A��5
 $!$)'%�E$%$D�
/)%#5�(
1
K��

%E�
 G$ ��&�
 $�$%&�)!#4'$%#*
 �'D$2
 �E� �%��4�#


G%(%��#
$�$%&�52
&$�$%� #��5
H(E(
4'#�H�?E(2
G��

'%$@1F
4G$H�#!A��&�
��4!��D$��?*


��
)"���� ����%������ � -.,�
 IE���(M
 '#


4!#@�
G%�&��B� #�(M
1
)�%�')�4'%�)� �M
G$%4G$�

)'( �
 0#%#)'$%
  (�#C�
 G�'1D��4'�2
 G%('#E#��(M


 �'%� �M
 '#
 4��?C��M
 $�$%&$'(H�2
E�D$
G%(B $4'(


��
 �$&#'( ��&�
  G!( 1
 �#
 %$D(E(
 %�@�'(


�@TF��#��5
 $�$%&�4(4'$E(
 3���6
 /)%#5�(*
 O$2


B�)%$E#2
 4'�41F'A4?
 4'�M)�4'�
�(�#E�C�(0
G%�H$�

4� 
1
4(4'$E#0
$�$%&�G�4'#C#��?
�
 ��G� ����
�%�

&#��B#H�5
 �(4G$'C$%4A)�&�
 )$%1 #��?
 $�$%&�4(4�

'$E#E(*
 /
 H(0
 1E� #0
 �#@1 #F
 �4�@!( �5
 #)'1#�

!A��4'�
 B#�#C#
 B#@$BG$C$��?
 G%�&��B� #��4'�
 '#


)$%� #��4'�
�@TF)'� 
���
 ��G� ����
��
G�'�C���

&�
%$D(E1
$�$%&�4(4'$E(*
I�#C�$
 G%� #�D$��?


���2
?)L�
 ���
�$
41G%� ��D1F'A4?
'$0��!�&��

?E(

#)1E1!" #��?

$�$%&�52

�$E(�1C$
G�'%$@1F



U
�*�*�1B�FH� 2
+��,




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





����� !" #�#
$�$%&$'()#*
+��,*
-
.
 =


%$&1!" #��?
 G�'�C��5
 G�'1D��4'�
 $�$%&�4(4'$�

E(2
L�@
B@#!#�41 #'(
G�'�C��
)�!( #��?
&$�$%��

 #��5
$�$%&�5*
�%�E
'�&�2
 B@�!AJ$��?
C#4')(
���


'#
���
 
$�$%&�4(4'$E�
@1�$
 ('�4�?'(
'%#�(H�M�

��
$!$)'%�4'#�H�52
L�
14)!#��('A
E�D!( �4'A
%$�

&1!" #��?
 C#4'�'(*
 �'D$2
 G�'%�@$�
 ��4'#'��M


�@4?&
%$B$% 1
�!?
%$&1!" #��?
C#4'�'(
'#
B#@$B�

G$C$��?
 �#��M��&�
 $�$%&�G�4'#C#��?
 1
  (G#�)1


 '%#'(
&$�$%#H�5
C(
�# #�'#D$��?*
V#!#�4
4G�D(�

 #��?
 $!$)'%�$�$%&�5
 '#
 %$&1!" #��?
 C#4'�'(
 Q


�4�� ��
 '$0��C��
 G%�@!$E(
  
 $�$%&�4(4'$E#0
 B�


B�#C�(E
%� �$E
 G%� #�D$��?
 �'%� �5
'#
4��?C�

��5
$�$%&$'()(*
�$%$�
��J(0
G%�@!$E
 #D!( (E(


�
#)'1#!A�(E(
  #D#"'A4?
�#4'1G��;



•� �$�G'(E#!A��
%$D(E(
%�@�'(
E$%$D�2
L�


G� T?B#��
 B�
 4'�0#4'(C�(E
 0#%#)'$%�E
 &$�$%#H�52


#�D$
G%(
 $!()�M
C#4'H�
���
 
B#&#!A��M
$!$)'%��

E$%$D�
 '%#�(H�M��
 &$�$%#'�%(
 G� (���
 C#4'�
 B@��

!AJ1 #'(
�
BE$�J1 #'(
4 �M
%� $�A
&$�$%#H�52
�
E$�

0#��C�$
 �@!#��#��?
 G%#H"F
 �$
  
 �G'(E#!A��E1


%$D(E�
%�@�'(*
�G!( 
�#
�# )�!(J�F
4$%$�� (L$


'#)�D
 G� T?B#�(M
 �B
 �$�G'(E#!A��"
 %�@�'�"2


#�D$
 '%#�(H�M��
 &$�$%#'�%(
 3�#G%()!#�2
 &#B� �


'1%@��(6
G%(
HA�E1
4' �%""'A
@�!AJ$
 ()(�� 
R+S>



•� B#
1E� 2
)�!(
G�'1D��4'A
&$�$%#H�5
1
 1B�

!�
$!$)'%(C��5
E$%$D�
G$%$ (L1F
G�'1D��4'A
�#�

 #�'#D$��?
 
HA�E1
D
 1B!�2
E�D$
 (�()#'(
B ��

%�'�(M
 G�'�)
 G�'1D��4'�
  
 $!$)'%(C��M
 E$%$D�2


L�
G%(B ��('A
��
G$%$�#G%1&(
'#
G�%1J$��?
%��

@�'(
B#0(4��&�
�@!#��#��?>



•� 41C#4��
 ���2
 ?)
 �
 ���2
 G��)!"C#"'A4?


��
 %�BG���!AC(0
 E$%$D
 C$%$B
 �� $%'�%(2
 ?)�
 B#�

B (C#M
 4G%�$)'� #��
 �!?
%�@�'(
 
 G$ �(0
E$D#0


�#G%1&(
�
C#4'�'(2
�
G$%$�#G%1&#
E�D$
G%(B ��(�

'(
 #@�
 ��
 G�&�%J$��?
 ?)�4'�
 G�'1D��4'�
 &$�$%#�

H�52
#@�
��
 ��)!"C$��?
���
C(
���
 ��
E$%$D�
�


G��#!AJ(0
  '%#'
 NB$!$��5N
 $�$%&�5
 �# �'A
 B#
 0��

%�J(0
G�&���(0
1E� >



•� �� $%'�%(2
L�
 ()�%(4'� 1"'A4?
�!?
G$�

%$' �%$��?
G�4'�M��&�
4'%1E1
 
BE���(M2
E�D1'A


4' �%" #'(
���#')� �
 (L�
&#%E���)(
�#G%1&(
'#


4'%1E1
 �2
 ?)
�#4!���)2
 &#%E���)(
G�'1D��4'�*
�#�

%E���M��
 4G�' �%$��?
 F
 ����F"
 B
 G%�@!$E2
 ?)�


�$�@0����
 E#'(
 �#
 1 #B�
 G%(
 B@�!AJ$���
 C#4')(


���>
 )%�E
 G$%$&%� 1
 )���$�4#'�%�(0
 @#'#%$M
 �


'%#�4K�%E#'�%� 2
 4'�%����
 &#%E���)(
 �$&#'( ��


 G!( #"'A
 �#
 %�@�'1
 41C#4��&�
 $!$)'%����&�


�@!#��#��?*


/
  (G#�)1
 �@E$D$��5
 $�$%&�4(4'$E(
G�'1D�

��4'�
&$�$%#H�5
'#
�# #�'#D$��?
E�D1'A
  #D#'(�

4?
G%()!#�$�(E(
��
����F5
'�C)(
�
G�%� �" #'(4?


@$BG�4$%$��A�*
P)L�
D
&%1G#
&$�$%#'�%� 
$�$%&�5


G%(F��#�#
 ��
 B#&#!A��5
 $!$)'%�E$%$D�2
 E�D�#


&� �%('(
 G%�
  G!( 
 H�F5
 &%1G(
 4'�4� ��
 G$ ��5


'�C)(
 G��)!"C$��?2
 B
 1%#01 #��?E
  !#4'( �4'$M


E$%$D�
 
HA�E1
 1B!�
 R.S*
#)2
�#@!(D$�#
�H��)#


NE�H��4'�N
 E$%$D�
 E�D$
  (B�#C#'(4?
  ����J$��

�?E
G�'1D��4'�
 )�%�')�&�
 B#E()#��?
�#
 4(4'$E�

�(0
J(�#0
 ��
 G�'1D��4'�
 ���*
 �%#0� 1"'A
 '#�

)�D
C1'!( �4'A
�#G%1&(
��
BE��
G�'1D��4'�
 
�#�

��E1
 1B!�*
���#)
G%(
'#)�E1
G��0���
 !#4'( �4'�


 !#4�$
�D$%$!#
$�$%&�52
#
4#E$
0#%#)'$%��5
G� $���

�)(
 M�&�
 G�'1D��4'�2
 �$
  %#0� 1"'A4?2
 ��
 1 #&(


@$%$'A4?
 !(J$
 B#&#!A�#
 G�'1D��4'A*
 O$
 D
 4'�41�

F'A4?
4'�M)�4'�
$�$%&�4(4'$E(*
#)2
 ��G� ����
��


��/��
 ���
 N�'�M)�4'A
 $�$%&�4(4'$E(*
 �$%� ��


 )#B� )(N
 G!( 
G$%$G#�� 
G�'1D��4'�
�#
4'�M)�4'A


 (B�#C#F'A4?
 B#
 '#)(E
 G�)#B�()�E2
 ?)
 )�$K�H�F�'


B#G#41
 4'�M)�4'�
 B
 #)'( ��5
 G�'1D��4'�
  
 )��'%��

!A� #��E1
G$%$'(��
3 1B!�6
$!$)'%�E$%$D�
R<S;



3 6� �� ��� � � � �= − −∆ 2


�$
���
Q
&%#�(C��
��G14'(E#
#)'( �#
G�'1D��4'A2


?)#
G$%$�#F'A4?
C$%$B
G$%$'(�>
�
Q
G�'�C�(M
G$�

%$'�)
G�'1D��4'�
  
G$%$'(��>
W�
 Q
 #EG!�'1�#
�$�

%$&1!?%�(0
)�!( #�A
#)'( ��5
G�'1D��4'�*




�'D$2
G��
 G!( �E
H(0
)�!( #�A
G$%$'�)
BE��

�"F'A4?
 
E$D#0
����W�2
�
4#E$
%�BE#0
�$%$&1!?�

%�(0
BE��
F
 (B�#C#!A�(E
G%(
%�B%#01�)1
B#G#41


4'�M)�4'�*
 P)L�
  4"
 G�'1D��4'A
 ���
   #D#'(


�$)��'%�!A� #��"2
 H$
 �#)!#�$
 ��4('A
 D�%4')�


�@E$D$��?
�#
55
�@4?&*
���#)
%�@�'#
?)
���2
'#)


�
 ���
 0#%#)'$%(B1F'A4?
 �#? ��4'"
 �$?)�5
 4$%$��

�A�5
 G�'1D��4'�
 ��
 '#
 4'�0#4'(C��5
 4)!#�� �5


W��2
L�
%�B&!?�#"'A4?
?)
K1�)H�5
C#41*
�$%$��?


G�'1D��4'A
 E�D$
   #D#'(4?
 ��@%$
 G%�&��B� #�

��"
�#
)�%�')�'%( #!1
G$%4G$)'( 1
 �
   #D#'(4?


)��'%�!A� #�(E
G#%#E$'%�E
R<S*
���
�@E$D$��?


E#"'A
@1'(
�#)!#�$��
!(J$
�#
4'�0#4'(C�1
4)!#�

�� 12
?)#
M
 (B�#C#F
 $!(C(�1
# #%�M��
��G14'(�

E�&�
G$%$'�)1
 
G$%$'(��*




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





����� !" #�#
$�$%&$'()#*
+��,*
-
.
 �


IE��#
 C#4'�'(
 4'%1E1
  
 E$%$D�
 '#)�D
 B#!$�

D('A
 ��
'�&�2
�#4)�!A)(
B�#C�(E
@1!�
G�%1J$��

�?
@#!#�41
G�'1D��4'�2
'#
 ��
0#%#)'$%1
�# #�'#�

D$��?*
 �#E$
 B%�4'#��?
 #)'( ��&�
 �# #�'#D$��?


4G�D( #C� 
 #@�
 B�(D$��?
 #)'( ��5
 G�'1D��4'�


&$�$%#'�%� 
 1
 G$%J1
 C$%&1
  ()!()#F
 G$ �$
 �!?


�#��&�
 %$D(E1
 B�(D$��?
 C#4'�'(
  
 4(4'$E�*


�$�J
�4'�'�(E
F
'$2
L�
H?
BE��#
C#4'�'(
B#!$D�#


 ��
'�&�2
 
?)�M
 1B!� �M
'�CH�
B%�4!�
#)'( �$
�#�

 #�'#D$��?2
 #@�
 1
 ?)�&�
 4#E$
 &$�$%#'�%#
 B�(B(�

!#4?
 #)'( �#
 G�'1D��4'A*
 ��!A)�4�$
 4G�  �����

J$��?2
'�@'�
B#!$D��4'A
 ����4��5
BE��(
C#4'�'(


 ��
  ����4��&�
 �$@#!#�41
 #)'( ��5
 G�'1D��4'�


34'#'(BE
%$&1!?'�%� 62
 �$
 F
 �$BE���(E
 �
  
 B#!$D�

��4'�
 ��
%$D(E1
%�@�'(
4(4'$E(
E�D$
)�!( #'(�

4?
 
��4('A
J(%�)(0
E$D#0*
���#)
 B�� 1
 (B�#�

C#!A�(E
 F
 %�BE#0
 �$)��'%�!A� #�(0
 )�!( #�A


G�'1D��4'�2
 ?)(M
 �
 4G%(C(�?F
  (�()�$��?
 �$@#�

!#�41*
 �'D$2
  4'#�� !$��?
 ��M4��&�
 0#%#)'$%1


E��!( �4'�
 G�'�C��5
 G�'1D��4'�
 �@TF)'� 
  ���� �

!" #��5
 $�$%&$'()(
 �$�@0���$
 �!?
 %�B%#01�)1


��G14'(E(0
%� �� 
  G%� #�D$��?
���
C(
���#'�

)� (0
 G�'%$@
 1
 %$&1!""C(0
 G�'1D��4'?0*
 �!?


HA�&�
 G�'%�@��
 E#'(
 #�$) #'�1
 E��$!A
 4G�!A��5


%�@�'(
 &$�$%1"C�5
 &%1G(
 B
 1%#01 #��?E
 �E� �%�

��5
G%(%��(
)�D��&�
B
�@TF)'� *


�
!�"#���� � �
����
���� 
)/������ -.,�


�4)�!A)(
  B?'�
 �)%$E�
 '#)�
 �D$%$!#
  ���� !" #�

��5
$�$%&�52
?)
4��H$
C(
 �'$%2
E#"'A
 (4�)(M
%��

 $�A
�$G$%$�@#C1 #��5
E��!( �4'�2
��H�!A��
)�E�

@��1 #'(
50
��(�
B
���(E
'#
B
 ��J(E(2
@�!AJ
%$�

&1!A� #�(E(
�D$%$!#E(
$�$%&�5*
P)
4 ��C#'A
C(4�

!$���
 ��4!��D$��?2
 '#)$
 )�E@��1 #��?
 ��B �!?F


BE$�J('(
 ����4�1
 #%�#H�"
41E#%��5
G�'1D��4�

'�
'#
B#@$BG$C('(
)%#L�
G�)#B�()(
�#��M��4'�*
P)


G%# (!�2
 )�E@��� #�#
 $�$%&$'(C�#
 4(4'$E#
 G%#�

H"F
 
G#%#!$!A��E1
%$D(E�2
)�!(
$�$%&�"
3$!$)�

'%(C�1
 1
  (G#�)1
���
 '#
 ���6
  (%�@!?"'A
 ���

��C#4��
  4�
 $!$E$�'(
 $�$%&�4(4'$E(*
 �%�@!$E�

�(E
G('#��?E
G%(
4' �%$���
'#)�5
4(4'$E(
F
�G�

'(E�B#H�?
55
4)!#�1
'#
%$D(E� 
%�@�'(*
�G'(E#!A�

�$
4G�  ����J$��?
�)%$E(0
$!$E$�'� 
1
&�@%(��(0


4(4'$E#0
�#
�4�� �
���
 (B�#C#F'A4?
B
1%#01 #��

�?E
 @#&#'A�0
 K#)'�%� 2
 #
 4#E$;
 %� �$E
 B#@$BG$C$�

��4'�
 '%#�(H�M�(E(
 �
 �$'%#�(H�M�(E(
 �D$%$!#E(


$�$%&�52
 E$'$�%�!�&�C�(E(
 1E� #E(2
 4'%1)'1%�"


$�$%&�G�4'#C#��?
�
4G�D( #��?2
 (E�&#E(
��
?)��

4'�
$�$%&�5
'#
&%#K�)#
$�$%&�G�4'#C#��?>
$)���E�C�

�(E(
'#
$)�!�&�C�(E(
K#)'�%#E(
'�L�*


��!� �(E
C(��E
�G'(E�B#H�?
B��M4�"F'A4?
B#


$)���E�C�(E(
 G�)#B�()#E(2
 '#)(E(
 ?)
 C(4'#


G%( $�$�#
 #%'�4'A
4(4'$E(2
4�@� #%'�4'A
$�$%&�5
�


'*�*
�#? ��4'A
 �'%� �5
'#
4��?C��5
$�$%&�14'#���

 �)2
B#!$D�(0
 ��
4'#�1
G�&��(2
 ��4('A
�$ (B�#�

C$��4'A
 1
 %�@�'1
 $�$%&�4(4'$E(*
 �E1
  
 ?)�4'�


���#')� (0
 1E� 
  (E#&#F'A4?
 G$ �#
 �#��M��4'A


$�$%&�B#@$BG$C$��?2
#
4#E$
B�#'��4'A
B#�� �!A�?�

'(
 G�G('
 4G�D( #C� 
 �#
 $!$)'%(C�1
 $�$%&�"*


�4)�!A)(
 1E� #
 @#!#�41
 G�'1D��4'�
 E�D$
  ()��

�1 #'(4?
�$
 
)�D$�
E�E$�'
C#412
G�)#B�()(
3���

�$)4(6
�#��M��4'�
E#"'A
 (B�#C#'(4?
?)
 �E� �%��


 $!(C(�(*


�!?
�H��)(
E�D!( �&�
  G!( 1
�#
�#��M��4'A


$�$%&�B#@$BG$C$��?
C#4'�
 ()�%(4'� 1"'A
 �E� ��

%��4��
G�)#B�()(
R�S*
I�)%$E#2
H$
�C�)1 #�#
 '%#�

'#
�# #�'#D$��?�3�	

�	���	�����������	�6
Q
�C�)1�

 #�(M
G$%���2
G%�'?&�E
?)�&�
�# #�'#D$��?
$�$�

%&�4(4'$E(
 G$%$ (L1F
 ��4'1G�1
 G�'1D��4'A
 &$�

�$%#H�5*
 �0�D�
 G�)#B�()(
 Q
 �E� �%��4'A
  '%#'(


�# #�'#D$��?� 3�	

� 	�� �	�� ��	��������62
 ���$)4


�E� �%��5
  '%#'(
 D( !$��?
 3�	

� 	�� �	���� 
������

��	��������6>
 ��J#
 �#B #
 Q
 �$K�H('
 G�'1D��4'�*


�C�)1 #�#
  '%#'#
 $�$%&�5
 3�	

� 	�� �������

���������	�6
Q
���$)4
�$ ()�%(4'#��5
$�$%&�5
3C#4�

')#
 $�$%&�52
 ?)#
 @1�$
  '%#C$�#
 G%(
 G$%$ (L$���


G�'%$@
 �
 ��41'��4'�
E�D!( �4'$M
��
�#)�G(C$��

�?
 $�$%&�56*
 ���0(!$��?
 &$�$%� #��5
 G�'1D��4'�


 ��
G�'%$@
4G�D( #��?
E�D$
G%(B $4'(
��
)�!(�

 #�A
�#G%1&(>
G�)#B�()�E
?)�4'�
G%�K�!"
�#G%1&


3�	�������������6
E�D$
4!1&1 #'(
 $!(C(�#
 ����4�

��&�
 ��0(!$��?
G�'�C��5
�#G%1&(
 ��
��%E#!A��5*


�# $�$��
 G�)#B�()(
 �#��M��4'�
 $�$%&�4(4'$�

E(
 E�D1'A
 @1'(
 �'%(E#��
 � �E#
 �4�� �(E(
 E$�

'��#E(2
#
4#E$
#�#!�'(C�(E
'#
�E�'#H�M�(E*


����������	 
����
 @#B1"'A4?
 �#
 G%?E(0


C(4$!A�(0
 %�B%#01�)#0
 B#
 ��G�E�&�"
E#'$E#'(�

C��5
E��$!�*
��#!�'(C�$
 (B�#C$��?
K1�)H�M
%��

BG���!1
 (G#�)� (0
 $!(C(�
��B �!?F
@$BG�4$%$�

��A�
 %�B%#01 #'(
 J1)#��
 ���$)4(2
 ���#)
  (@�%


'#)(0
 K1�)H�M
 G�'%$@1F
 G�G$%$��A�&�
  ( C$��?


4'#'(4'(C�(0
�#�(02
L�
 4'�41"'A4?
��4!��D1 #�

��&�
 �@TF)'#
 3$�$%&�4(4'$E(62
 '#
 G%(M�?''?
 �$�

?)(0
 &�G�'$B
 L���
 0#%#)'$%1
 %�BG���!1*
 ���#)


'#)(M
 G��0��
 ��B �!?F
 1B#&#!A�('(
 �#? ��
 �#��2




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





����� !" #�#
$�$%&$'()#*
+��,*
-
.
 �


4G%�4'('(
%�B%#01�)(
�!?
 $!()�5
)�!A)�4'�
E�D�

!( (0
)�E@��#H�M
�@TF)'� 
$�$%&$'()(*



�(%�@!$�#
 C(
 4G�D('#
 $!$)'%�$�$%&�?
 E�D$


@1'(
%�B%#0� #�#
B#!$D��
 ��
4G�4�@1
�G(41
G��

'1D��4'�*
�%(
 ���E�M
#�#!�'(C��M
C(
4'#'(4'(C�

��M
B#!$D��4'�
 ��
C#41
K�%E1!#
�!?
 (B�#C$��?


$�$%&�5
E#'(E$
 (&!?�;



�

3 6 3 6

�

� � � � �= ∫ 2
#@�

�

3 6
�

�

�

� � � �
=

= ∆ ⋅∑ 2


�$
�� �!�X�*
P)L�
 ���E#
K1�)H�?
 �3�6
L�!A��4'�


%�BG���!1
BE����5
"2
?)#
�G(41F
�#? ��4'A
$�$%&��

��4�?
3J (�)�4'A
 �'%1
C(
4��?C�1
%#��#H�"62
'�;



�

3 6 3 6 3 6 2� � � � � � � �

∞

= ∫ 


�$
 0#%#)'$%(4'()(
 �3"6
 G�'1D��4'�
 &$�$%#'�%� 


$�$%&�5
  #D#"'A4?
 ���E(E(*



#)(E
 C(��E
 E�D�#
  (B�#C('(
  4"
 &$�$%��

 #�1
 B#
 C#4
#
 $�$%&�"2
 #@�
  4"
 G�'1D��4'A
 4G��

D( #C#*
 ���#)
  (B�#C$��?
 ���$)4� 
 �#��M��4'�


$�$%&�B#@$BG$C$��?
G�'%$@1F
4(�0%����&�
4G� 4�

'# !$��?
&$�$%#H�5
'#
4G�D( #��?
�!?
 (B�#C$��?


G�'�C�(0
 �#�!(J)� 
 C(
 �$��4'#'��4'�
 $�$%&�5*


P)L�
�$B#!$D��"
BE����"
  #D#'(
G�'�C�$
B�#�

C$��?
G�'1D��4'�2
'�
G%(
 ���E�M
K1�)H�5
%�BG��

��!1
  !#4�$
 G�'1D��4'�
 ��3$6
 $�$%&�?
  (B�#C#'(�

E$'A4?
K�%E1!�";


�

3 6 3 6 2�� � � � � � �

∞

= ⋅∫ 


�$
 ��'$&%#!
  (B�#C#F
 4$%$��"
�#
 ��'$% #!�
#
 G��

'1D��4'A
 3E#'$E#'(C�$
 4G��� #��?6*
 P)L�
 4G��

D( #��?
  ��@1 #F'A4?2
 )�!(
 &$�$%� #�#
 G�'1D�

��4'A
 B�#0��('A4?
  
 G$ �(0
 E$D#02
 �#G%()!#�2


�%&�'(�)&�*
 R,S2
 '�
  ()�%(4'#��?
 &$�$%� #��5


$�$%&�5
E�D�#
�G(4#'(
�#4'1G�(E
C(��E;


+

�

3 6 2

�

+ �

�

� � � � � �= ⋅∫ 


+

� 3 6 2�

�

� � � � � �

∞

= ⋅∫ 


�

+ �

�

3 6 3 6 2

�

�� � � � � � �= − ⋅∫ 


�$
,-
 Q
 $�$%&�?2
 L�
 @$BG�4$%$��A�
  ()�%(4'� 1�

F'A4?
 �@!#��#��?E>
 $�$%&�?
 ,%
 F
 �#�!(J)� �">



,*
 Q
�$K�H('
 $�$%&�52
 ?)(M
E#F
@1'(
)�EG$�4� #�

�(M
 B
 ��J(0
 �D$%$!*
 I#B�#C$��
  $!(C(�(
 B#!$�

D#'A
 !(J$
  ��
 K1�)H�5
 %�BG���!1
 �
 ��B �!?"'A


4K�%E1!" #'(
G$ ��
  (E�&(
L���
G�'%$@
 
 #)1�

E1!" #���
$�$%&�5*



P)L�
4G�D( #�#
G�'1D��4'A
D�%4')�
 (B�#�

C$�#
?)
K1�)H�?
C#412
��H�!A��
%�B&!?�#'(
 $!(�

C(�1
�$@#!#�41
G�'1D��4'�;
�!3�6 ��	�3�6
.���	�3�6*


/
 (G#�)1
 ()�%(4'#��?
���
&$�$%� #�#
G�'1D�

��4'A
E#F
 %#0� 1 #'(
'#)�D
$K$)'( ��4'A
G$%$'�

 �%" #C#
 $�$%&�5*
 I�#"C(
 %�BG���!
 �$@#!#�41


�!3�/6�?)
 (G#�)� �5
 $!(C(�(
3#@�
M�&�
�E� �%���

4�(0
 0#%#)'$%(4'()
 ?)
  (G#�)� �&�
 G%�H$4162


E�D�#
 G$ �(E
 C(��E
  (%#B('(
J1)#��
 G�)#B�(�

)(;
 G�'%�@�1
 FE��4'A
 �#)�G(C$��?
 $�$%&�52
 �E� ��

%�1
 '%#'1
�# #�'#D$��?
C(
 (%�@!$��5
$�$%&�5*



���������	�
�����
��
E��$!" #��?
$�$%&��

4(4'$E(
��B �!?F
�'%(E#'(
@�!AJ
��K�%E#'( �(M


�#@�%
G�)#B�()� 
�#��M��4'�
$�$%&�4(4'$E(*
�#M�

C#4'�J$
�E�'#H�M�(M
G��0��
@#B1F'A4?
�#
E��$!"�

 #���
E$'���E
���'$��#%!�*
���$!" #��?
B��M�

4�"F'A4?
J!?0�E
 �E�'#H�5
%$#!A��&�
G%�H$41
 (�

G#�)� �5
 G� $���)(
 $�$%&�4(4'$E(*
 #)(M
 G��0��


��B �!?F
  %#0� 1 #'(
 @�!AJ�4'A
 #4G$)'� 2
 �$
 G$�

%$�@#C$�(0
G%(
G!#�1 #���
'#
G%�$)'1 #���
$�$�

%&�4(4'$E(*
���$!" #��?
%�@�'(
$�$%&�4(4'$E(


G%�'?&�E
 '%( #!�&�
G$%���1
C#41
��B �!?F
�'%(�

E#'(
E#MD$
G� �$
1? !$��?
G%�
E�D!( �
  (G#��

)� �
 G���5
 '#
 �$��!�)(
 $�$%&�4(4'$E(
 C$%$B
 �$�

4G%(?'!( (M
B@�&
%�B�(0
�@4'# (�
'#
K#)'�%� *



I#!$D��
 ��
%� �?
�$ (B�#C$��4'�
 B#�#C#
�G�

'(E�B#H�5
 $�$%&�4(4'$E(
 E�D$
 @1'(
 4'�0#4'(C�

��"
Q
)�!(
B#B�#!$&��A
 ���E#
�$
 4?
��K�%E#H�?
�


G#%#E$'%(
H�!A� �5
K1�)H�5
C(
K1�)H�M
�@E$D$�A


F
 (G#�)� (E(*
�)%$E(E
 (G#�)�E
4'�0#4'(C���

&�
 F
 4'#'(4'(C�(M
 �G(4*
O?
K�%E#
  ()�%(4'� 1�

F'A4?
 '���2
 )�!(
  �#F'A4?
 �H��('(
 !(J$
  (@�%)1


�$?)�5
  (G#�)� �5
  $!(C(�(
 31
 G%#)'(C�(0
 B#�

 �#��?0
 '#)
�#MC#4'�J$
 �
 @1 #F6*
�!?
 �H��)(
 %��

@�'(
 4(4'$E(
 ���
 E�D�#
 B#4'�41 #'(
 E$'��(


%$)1%4( ��&�
#�#!�B12
 ()�%(4'� 1"C(
�4'�%(C��


�#��
 G%�
 J (�)�4'A
  �'%12
 4��?C�1
 %#��#H�"
 '#


0#%#)'$%
 4G�D( #��?*
 	E�'#H�M�$
 E��$!" #��?


�G$%1F
�$
!(J$
C#4')� (E
 (G#�)�E2
L���
?)�&�


F
G�C#')� �
�#��2
#
M
��G14)#F
��J�
E�D!( �
)�E�

@��#H�5
�#�(0*


�#'$E#'(C�#
 E��$!A
 E(''F �5
 G�'1D��4'�


���
'#
���
B�)%$E#
%�B&!?�1'#
 
%�@�'#0
R=2
�S*


�!?
 E��$!" #��?
 B#4'�4� #��
 G%$�4'# !$��?


E(''F �5
G�'1D��4'�
1
 (&!?��
�4$%$��$��&�
B�#�



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





����� !" #�#
$�$%&$'()#*
+��,*
-
.
 ��

C$��?
 �!?
 B#�#��&�
 4$B��1
 3'%$��� �5
 )%( �562


4$%$��A���@� �&�
 B�#C$��?
 ?)
  (G#�)� �5
  $!(�

C(�(
'#
G�'�C�(0
)�%�')�'$%E��� (0
BE��
?)
 (�

G#�)� �&�
 G%�H$41*
 �'D$2
 K1�)H�?
 E(''F �5
 G��

'1D��4'�
 $ �3�6
  
 B#&#!A��E1
  (G#�)1
 E#'(E$


 (&!?�;


3 6 3 6 3 6� � � 0 �ω σ ε= + ⋅ + 2


�$
13�6�.��4$%$��$�#
)%( #2
L�
�E�'1F
'%#�(H�M�1


BE��1
 G%��� D
��@(>
2
Q
4'#��#%'�$
 ��0(!$��?


4$%$��A���@� (0
 B�#C$�A>
 3
 Q
 4'#��#%'�#
��%E#�

!A��
%�BG���!$�#
 (G#�)� #
 $!(C(�#>
03�6
Q
 (�

G#�)� (M
G%�H$42
L�
4'�41F'A4?
 ��0(!$�A
G�'1�

D��4'�
 ��
4$%$��A�5
 
E�E$�'
C#41
�*



�G%�)4(E� #�$
 4$%$��F
 13�6� '#
  (G#�)� (M


G%�H$4
03�6�E�D�#
 (B�#C('(
E$'��#E(2
 ()!#�$�

�(E(
 
%�@�'�
R=S*
�!?
E��$!" #��?
%�@�'(
���


B#4'�4� #��
 G%$�4'# !$��?
 )�%�')�'$%E��� (0


BE��
03�6
?)
 (G#�)� �&�
G%�H$41
'(G1
�%�J'$M�

�#�/!$�@$)#*
 /
  (G#�)� �E1
 0#%#)'$%�
 4��?C��5


%#��#H�5
 '#)�D
 E�D�#
  (��!('(
 4$%$��A���@� 1


 (G#�)� 1
 4)!#�� 1
 '#
 G�'�C��
 K!1)'1#H�52
 ?)�


��4?'A
4'�0#4'(C�(M
0#%#)'$%*
�%(
E��$!" #���


%� �?
 4��?C��5
 %#��#H�5
  ()�%(4'#��
 ��%E#!A��


%�BG���!$�1
'#
%� ��E�%��
%�BG���!$�1
 (G#�)� �


 $!(C(�(*
 ���$!" #��?
  
 �@�0
  (G#�)#0
 B��M4�

�"F'A4?
 B#
 '#)(E(
 G�)#B�()#E(2
 ?)
 4$%$���
 B�#�

C$��?
3E#'$E#'(C��
4G��� #��?62
�(4G$%4�52
��G1�

4'(E�
BE��(
B#
��(�(H"
C#412
0#%#)'$%
%�BG���!1


�E� �%��4'�
G$ �(0
 B�#C$�A*
�%(
HA�E1
��
1 #&(


@$%1'A4?
�#��
B
%�B�(E
C#4�E
14$%$��$��?
Q
G�E��

4?C��2
4$%$��A���@� �2
G�'�C��
3K�)4� #��
B
��'$%�

 #!�E
 1
 �$)�!A)#
 0 (!(�6*
 �!?
  �'%� (0
 4'#�H�M


�4$%$��$�#
 )%( #
 E�D$
 �$
 E#'(
  (%#D$��&�
 ���

@� �&�
 0��1
 �
   #D#'(4?
 )��4'#�'�"*
 ��BG���!


J (�)�4'�
  �'%1
  
 B#&#!A��E1
  (G#�)1
 �$
 F
 ��%�

E#!A�(E2
 0�C#
  
 G$ ��E1
 �)�!�
 3G%(
 B�#C�(0


J (�)�4'?0
  �'%16
 �#@!(D#F'A4?
 ��
 �A�&�>
 B#&#�

!A�� D( #�(E
�!?
 �'%1
F
 ()�%(4'#��?
%�BG����

!1
�$M@1!#*
�#'�E�4'A
�!?
4��?C��5
$�$%&�5
C�')�


 (%�B�?F'A4?
 �$��(M
 '#
 ��C�(M
C#42
K1�)H�?
 %�B�

G���!1
 ��'$�4( ��4'�
  
 B#&#!A��E1
  (G#�)1
 �$


 (B�#C$�#
�
#G%�)4(E1F'A4?
$EG�%(C�(E(
K�%E1�

!#E(*
I#B�#C(E�2
L�
$�$%&�?
 4��H?
E#F
C�')1
 B#�

!$D��4'A
  ��
 &$�&%#K�C��&�
 G�!�D$��?2
 #
 J (��

)�4'A
 �'%1
B#!$D('A
'#)�D
 ��
!#��J#K'1*



 �%(�H(G� �
  #D!( (E
 1
 '#)�E1
E#'$E#'(C�

��E1
E��$!" #���
F
E�D!( �4'A
B�
 BE����5
G� $�

���)(
 G�'1D��4'�
 ���
  (��!('(
 G%�&��B� #�1


4)!#�� 1>
 �#? ��4'A
 �#!#&��D$��5
 4(4'$E(
 G%��

&��B1 #��?
 '#
 4 �FC#4�#
 �(4G$'C$%(B#H�?
 ��B ��

!?"'A
 B#G�@�&'(
 �#�E�%��M
 G�'%$@�
 1
 %$B$% �(0


G�'1D��4'?0
 '#
 B#B�#!$&��A
 3�#
 4'#��5
 G%�$)'1�

 #��?6
 B#@$BG$C('(
 G#%#E$'%(
 �#��M��5
 %�@�'(


$�$%&�4(4'$E(*
��'%$@#
1
4 �FC#4��E1
3 
%$D(E�


G�'�C��5
 ��@(
 '#
 �#
 ��@1
  G$%$�6
 G%�&��B1 #���


'#
G!#�1 #���
%�@�'(
�@TF)'� 
�#
@#B�
���
G$%$��

@#C$�#
?)
��"C(E(
G%# (!#E(
%�@�'(
$�$%&�4(4�

'$E(2
'#)
 �
@�!AJ�"
E�%�"
�C�)1 #�(E(
BE��#E(


$�$%&$'(C��&�
 B#)����# 4' #2
 B�)%$E#
 G%�$)'�E


B#)��1
 G%�
 %(��)
 $!$)'%(C��5
 $�$%&�5
 /)%#5�(*


�$%$�@#C$�$
 4' �%$��?
 '#
 %�@�'#
 @#!#�41"C�5


&%1G(
 ?)%#B
 G�'%$@1 #'(E1'A
 C�')�&�
 %�B1E���?


G#%#E$'%� 
�$ (B�#C$��4'�
'#
E#�$ %� (0
G�'%$@*


� 0���"*�������!?
 %�B%#01�)1
 41E#%��5
 &$�$�

%#H�5
$!$)'%(C��5
$�$%&�5
���
'#
���
B�#C$��?
50


E(''F (0
 G�'1D��4'$M
 E��$!""'A4?
 ?)
 4(�0�

%����*
 ��'�E2
 B#4'�4� 1"C(
 E$'��(
 ���'$�

�#%!�2
 E�D�#
  (B�#C('(
 �E� �%��
 %� ��
 41E#%��5


G�'1D��4'�2
 ME� �%��4'A
 $)4'%$E#!A�(0
 B�#C$�A


'#
��J�
J1)#��
G�)#B�()(
R�S*



 ��B&!?�$E�
 �!?
 G%()!#�1
 41E�4�1
 %�@�'1


���
 '#
 ���
 ���#)� �5
 G�'1D��4'�
 3�#G%()!#�2


G�
�
��'6
1
)!�E#'(C�(0
1E� #0
��%��@(!A4A)�5


B��(*
P)
G�)#B1"'A
%$B1!A'#'(
E��$!" #��?
R�S2


G%(
 '(G� �E1
 ��@� �E1
 0#%#)'$%�
 4G�D( #��?
 �


G%(G1L$���2
 L�
 4$%$��?
 G�'1D��4'A
 ���
 G%(@�

!(B��
 ��G� ��#F
G�'%$@#E
4G�D( #C#2
�$)��'%��

!A� #�#
  $!(C(�#
 �$@#!#�41
 G�'1D��4'�
 G%#)'(�

C��
�$
G$%$ (L1F
G�!� (�(
41E#%��5
G�'1D��4'�


���
'#
���2
G%(
HA�E1
 �E� �%��4'A
 B�#C�(0
�$�

@#!#�4� 
E#!#
3%(4*
�6*




0������1���
%�������)�"������
����
������
�)��
���
&�

�"����
����	�&��


 P)
@#C(E�2
�4�� �#
)�!A)�4'A
 (G#�)� 
�$@#�

!#�41
3��
��Y6
B�4$%$�D$�#
 
��'$% #!�
 ��
Q�
��





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





����� !" #�#
$�$%&$'()#*
+��,*
-
.
 ��

�
��'2
#@�
 
E$D#0
,Y
��E��#!A��5
G�'1D��4'�*


��D�#
   #D#'(
 �$)��'%�!A� #�1
 4)!#�� 1
 G��

'1D��4'�
 �@E$D$��"
 �B
 B#�#��"
 �E� �%��4'"*


#)2
 B
 �E� �%��4'"
 �2��
 �$@#!#�4
 �$
 G$%$ (L1F


..Y
 41E#%��5
 ��E��#!A��5
 G�'1D��4'�
 ���
 '#


���
3B
1%#01 #��?E
�$4(E$'%�5
%�BG���!16*




 �
B#!$D��4'�
 ��
%$B1!A'#'� 2
�'%(E#�(0
�!?


)!�E#'(C�(0
 1E� 
 �#��&�
 %$&���12
 '#
  (E�&
 ��


�#��M��4'�
%�@�'(
$�$%&�4(4'$E(
E�D�#
4K�%E1�

!" #'(
 G�'%$@(
  
 4(4'$E#0
 #)1E1!" #��?
 $�$%�

&�52
C(
@#!#�41"C(0
E#�$ %� (0
G�'1D��4'?02
C(


�@E$D$��?0
�#
���*




 �!?
G�@1�� (
E#'$E#'(C��5
E��$!�
)�E@����

 #��5
$�$%&�4(4'$E(
�$�@0����
��4!��('(
B T?B)(


E�D
�)%$E(E(
55
$!$E$�'#E(2
 �1'%�J��
'#
B� ���

J��
K#)'�%(2
L�
  G!( #"'A
�#
 55
K1�)H���1 #��

�?*
��1'%�J��E(
K#)'�%#E(
4(4'$E(
E�D1'A
@1�

'(;
K1�)H�?
G$%$' �%$��?
$�$%&�5
�D$%$!#
 
$!$)�

'%(C�1
$�$%&�"2
E#)4(E#!A�#
G�'1D��4'A
14'#���

 )(
#@�
55
)��4'%1)'( �(M
G#%#E$'%*
I� ��J��E(


K#)'�%#E(
 E�D1'A
   #D#'(4?2
 B�)%$E#2
 )��'%��

!A� #��
 '#
 �$)��'%�!A� #��
 G��#C�
 ��4�?
 $�$%&�52


?)(M
 ()�%(4'� 1F'A4?
14'#�� )�"
R�S*
/
 (G#��

)1
  !#4�$
 ��%��@(!A4A)�5
 B��(
  ��C1D$��?
 G%(


 (B�#C$���
 G$%4G$)'( �(0
 ���2
 )%�E
 4��H?
 '#


 �'%12
 B#B�#C#"'A
 E�D!( �4'A
  ()�%(4'#��?
 @���

E#4(*
�#? ��4'A
'$G!� (0
4'#�H�M2
L�
G%#H""'A


�#
 @��E#4�2
  
 4(!1
 50
 )$%� #��4'�
 ��B �!?F
 B�#C�

��"
 E�%�"
 B@#!#�41 #'(
 %�@�'1
 $�$%&� 1B!#


3)!#4'$%#6
 B#
 %#01��)
  ���� !" #�(0
 �D$%$!*


�%(
HA�E1
)%('$%�FE
�G'(E�B#H�5
E�D$
@1'(
B�(�

D$��?
 41E#%�(0
 B#'%#'
 �#
 $!$)'%(C�1
 $�$%&�"2


C(
 B#@$BG$C$��?
 ��%E#'( ��5
 �#��M��4'�2
 C(
 E��

��E�B#H�?
 J)��!( (0
  ()(�� 2
 G%('#E#��(0
 '$G�

!� �M
$�$%&$'(H�*
�
B#&#!A��E1
 (G#�)1
E�D!( $


B#4'�41 #��?
 @#&#'�)%('$%�#!A��5
 �G'(E�B#H�5
 Z


����C#4��5
 �G'(E�B#H�5
 B#
 )�!A)�E#
 )%('$%�?E(*


I#�#C#
 @#&#'�)%('$%�#!A��5
 �G'(E�B#H�5
 G�!?&#F


1
 G�J1)1
  $)'�%#
 H�!A� (0
 BE���(02
 ?)(M
 B#���

 �!A�?F
 �4�1"C(E
�@E$D$��?E
'#
�G'(E�B1F
 $�

)'�%�1
 K1�)H�"2
 $!$E$�'(
 ?)�5
  ��G� ��#"'A


H�!A� (E
K1�)H�?E
�G'(E�B#H�5*
O�
K1�)H�5
1' ��

%""'A
E#'$E#'(C�$
 �G(4#��?
 )%('$%�"
 B#�� ��

!A��4'�
 '#2
 B#B (C#M2
  B#FE��
 )��K!�)'1"'A*


�'D$
G�'%�@��
B�#M'(
'#)(M
%�B T?B�)2
B#
?)�&�


B�#C$��?
 H�!A� (0
 K1�)H�M
 @1!(
 @
 G%(M�?'�(�

E(
�!?
G�4'#�� �()#
B#�#C�*




 -���
����
 $%('�%�?
 B��(
  ��C1D$��?
 ��%�

��@(!A4A)�5
 B��(
 ��G14)#F
 %�BE�L$��?
 B�#C�(0


G�'1D��4'$M
  �'%� (0
 '#
 4��?C�(0
 $!$)'%�4'#��

H�M*
 O�
 G�'1D��4'�
  (&!?�#'(E1'A
 !�)#!�B� #�(�

E(
 4'�4� ��
 B#&#!A��5
 $!$)'%�E$%$D�
 /)%#5�(*


[�C#
 '#E
 B@$%$D$�#
 E$%$D$ #
 ��K%#4'%1)'1%#
 �


 (4�)� �!A'��
 !���5
 $!$)'%�G$%$�#C2
 ���#)
 )���

H$�'%� #�$
B#4'�41 #��?
���
G�%��D1F
G('#��?


L���
  G!( 1
 �#
 �#��M��4'A
 %�@�'(
 $�$%&�4(4'$�

E(*
 �(B�#C#!A�(E
K#)'�%�E
 F
 �#? ��4'A
 �$%$&1�

!?%�(0
 BE��
 G�'1D��4'�*
 �#'$E#'(C�$
 E��$!"�

 #��?
%�@�'(
$�$%&�4(4'$E(2
B�)%$E#
�E�'#H�M�$2


��B �!?F
  %#01 #'(
 �E� �%��4'A
 �$4G%(?'!( (0


K#)'�%� 2
  ()�%(4'� 1"C(
 4'#'(4'(C��
 �#��
 G%�


)!�E#'
 '#
 �4�@!( �4'�
 $�$%&�4(4'$E(*
 O$
 ��B ��

!?F
 B#G�@�&'(
 �#�E�%��M
 G�'%$@�
 1
 %$B$% �(0
 G��

'1D��4'?0
 G%(
 B#@$BG$C$���
 ��4'#'�A�
 �#��M��5


%�@�'(
$�$%&�4(4'$E(*
I
�&!?�1
�#
H$
G%(�H(G��

 �
 #D!( �"
F
E�D!( �4'A
 (��!('(
G%�&��B� #�

�1
 4)!#�� 1
 1
 E��!( �M
 G� $���H�
 G�'1D��4'�


���*
��D!( �4'A
 4 �FC#4��&�
 G%�&��B1 #��?
 '#


G!#�1 #��?
 ��B �!?F
 �G'(E�B1 #'(
 4'%1)'1%1


)�E@��� #��5
$�$%&�4(4'$E(2
��4?&'(
$)���E�C��


B#�� �!A�(0
 %$B1!A'#'� 
 G%(
 ����C#4��E1
  ()��

�#���
 $)�!�&�C�(0
  (E�&
 �
 B#@$BG$C$���
 �#��M��5


%�@�'(
E$%$D�*
�%(
HA�E1
�#? ��4'A
%�B��G!#���

 (0
  (E�&
 G�'%$@1F
 @#&#'�)%('$%�#!A��5
 �G'(E��

B#H�52
�!?
��4?&�$��?
?)�5
E�D$
@1'(
 ()�%(4'#�$


B#G%�G��� #�$
E��$!" #��?
 !�)#!A��5
 )�EG!$)�

4��5
$�$%&�4(4'$E(
�#
@#B�
���*�

�*���

���4*
$\
]^*
_`a
bc\ad\e]^
 efb]g\h
ci
jkel�gcddag\al


leh\kemn\al
 jadak]\ecd
 ]dl
 `co
 \c
 ]llkahh
 \`af;
 p
 kaqeao
 ci


\ag`deg]^
 ]dl
 dcd\ag`deg]^
 i]g\ckh*
 rdakjs
 tc^egs*
 Q
 +���2



-.�*
Q
t*
,+��Q,+��*



+*���5	��5�5�
��67�8�9���5�
�:*
ucla^edj
\`a
adqekcdfad\]^


efb]g\
ci
tv
]dl
oedl
^]kja
hg]^a
bada\k]\ecd
ed
kajecd]^
jkelh*


�rrr
 .�\`
 t`c\cqc^\]eg
 �bage]^eh\h
 9cdiakadga
 3tv�962
 wx*
 Q


+��.*
Q
t*
+.+,Q+..�*


.*�;<=>-=?@ABC�D6D*
'#
��*
�@E$D$��?
G�'1D��4'�
 ���� �

!" #�(0
�D$%$!
$�$%&�5
B#
1E� #E(
G%(F��#��?
��
$!$)'%(C�

��5
E$%$D�*
�%#H�
	��
���/*
Z
+��,2
 (G*
<.*
Q
�*
��Q+.*



<*�EFGHIJ-=�K6;6
�G!( 
 �'%� �5
 $�$%&$'()(
�#
4'#'(C�

�1
 4'�M)�4'A
 $�$%&�4(4'$E(
 yy
 ����� !" #�#
 $�$%&$'()#*
 Q


+���*
Q
-.*
Q
�*
+<Q.�*


�*�L������	�� 4*
 3$\
 ]^*6
 8a^e]me^e\s
 phhahhfad\
 ci
 r^ag\keg


tcoak
 �sh\afh
 zhedj
 ucd\a
 9]k^c
 ua\`clh*
 �bkedjak


�geadga{|nhedahh
uale]2
xx9*
Q
���<*
Q
.,�
%*


,*�EFGHIJ-=�K6;6
�$?)�
 �4�@!( �4'�
 # '���E��5
 %�@�'(


 �'%� �5
'#
4��?C��5
$!$)'%�4'#�H�M
yy
����� !" #�#
$�$%&$�

'()#*
Q
+��,*
Q
-+*
Q
�*
��Q+�*




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





����� !" #�#
$�$%&$'()#*
+��,*
-
.
 �+

=*�EFGHIJ-=�K6;6
�4�@!( �4'�
E��$!" #��?
G�'1D��4'�


 �'%� (0
$!$)'%�4'#�H�M2
%�B'#J� #�(0
�#
�@E$D$��M
'$%(�

'�%�5
yy
����� !" #�#
$�$%&$'()#*
Q
+��<*
Q
-<*
Q
�*
�=Q,�*


�*�EFGHIJ-=�K6K*
���$!" #��?
 4G�!A��5
 %�@�'(
  �'%��

 �5
'#
4��?C��5
$!$)'%�4'#�H�M
 yy
����� !" #�#
$�$%&$'()#*


Q
+��,*
Q
-�*
Q
�*
�+Q�,*


�*��-GMH� D6� ;6
 '#
 ��*
 �G'(E�B#H�?
 G%�H$4� 
  (%�@!$��?


$!$)'%�$�$%&�5
)�E@��� #��"
$!$)'%�$�$%&$'(C��"
 yy
��$%�

&$'()#*
Q
+��.*
Q
-
�*
Q
�*
+�Q+,*


8rwr8r�9r�


�*���

���4*
$\
]^*
_`a
bc\ad\e]^
 efb]g\h
ci
jkel�gcddag\al


leh\kemn\al
 jadak]\ecd
 ]dl
 `co
 \c
 ]llkahh
 \`af;
 p
 kaqeao
 ci


\ag`deg]^
 ]dl
 dcd\ag`deg]^
 i]g\ckh*
 rdakjs
 tc^egs*
 Q
 +���*
 Q


-.�*
Q
t*
,+��Q,+��*
3rdj6


+*���5	��5�5�
��67�8�9���5�
�:*
ucla^edj
\`a
adqekcdfad\]^


efb]g\
ci
tv
]dl
oedl
^]kja
hg]^a
bada\k]\ecd
ed
kajecd]^
jkelh*


�rrr
 .�\`
 t`c\cqc^\]eg
 �bage]^eh\h
 9cdiakadga
 3tv�962
 wx*
 Q


+��.*
Q
t*
+.+,Q+..�*
3rdj6


.*�����	�
5���:6
 $\
 ]^*
xefe\]\ecd
ci
8r�
bcoak
ndlak
 \`a


\akf
ci
gcddag\ecd
\c
a^ag\keg
da\ock}*
~ck}h
ci
\`a
�r:
�p�*


Q
+��,*
Q
vc^*<.*
Q
t*
��Q+.*
3z}k6


<*���N����
	��O*
_`a
 efb]g\
ci
oedl
bcoak
cd
 \`a
adakjs


hsh\af
 h\]\eg
 h\]me^e\s
 yy
 veldcq^enq]d]
 adak`a\s}]*
 Q
 +���*
 Q


-.*
Q
t*
+<Q.�*
3z}k6


�*�L������	�� 4*
 3$\
 ]^*6
 8a^e]me^e\s
 phhahhfad\
 ci
 r^ag\keg


tcoak
 �sh\afh
 zhedj
 ucd\a
 9]k^c
 ua\`clh*
 �bkedjak


�geadga{|nhedahh
uale]2
xx9*
Q
���<*
Q
.,�
%*
3rdj6


,*���N����
	�� O*
 �cfa
 ia]\nkah
 ci
 ]n\cdcfcnh
 ock}
 ci


oedl
 ]dl
 hc^]k
 bcoak
 h\]\ecdh
 yy
 veldcq^enq]d]
 adak`a\s}]*
 Q


+��,*
Q
-+*
Q
t*
��Q+�*
3z}k6


=*���N����
	��O*
 wa]\nkah
 ci
oedl
 bcoak
fcla^edj
o`eg`


]ka
 ^cg]\al
 ]\
 ]
 ^efe\al
 ]ka]
 yy
 veldcq^enq]d]
 adak`a\s}]*
 Q


+��<*
Q
-<*
Q
t*
�=Q,�*
3z}k6


�*���N����
	��O*
ucla^edj
ci
oedl
]dl
hc^]k
bcoak
gc^^]mck]�

\ecd
yy
veldcq^enq]d]
adak`a\s}]*
Q
+��,*
Q
-�*
Q
t*
�+Q�,*
3z}k6


�*�4	N���:6�a\
 ]^*
7b\efe�]\ecd
 ci
 bcoak
 jadak]\ecd
 ci
 gcf�

medal
a^ag\kege\s
hsh\af
yy
rdakjs
Q
+��.*
Q
-�*
Q
t*
+�Q+,*�3z}k6


2��������	
��� ��)'*'$0�*�#1)2
���������

 3��4'('1'
  ��

B�@�� !?$E�M
��$%&$'()(
���
/)%#(��2
�($ 6


-��
 ��3��������3����
"*�
���� ��
�
)�
�" ��3$�

���
'���
��4���%������
���
�'��!��� ��

(���
)3"*��
��+5��

P-A<>BG<JBQ� GH<RBSM>@HT"� -UVMW-=� =-G-UH-=>QMW-C� XHM$Y

ZMSBAB� H<� -S[M>@H-W� FR<?SAM� X>MAS$-?MSB� R$M=<S<� -?Y

>-\HMHBQWB� [>Q� H<[M\H-Z-� XHM$Z--UM?]MRMHBQ6� ^>FR<CH<Q�

]$B$-[<�S<AB"�XHM$Z-H-?BSM>MC7�A<A�?->HJM�B�=MSM$7�[->\Y

H<�UTS@�FRSMH<�]$B�-]$M[M>MHBB�]-S$MUH-?SMC�=�$MGM$=HT"�

W-_H-?SQ"6� `[MA=<SHTC� FRMS� =-GW-\H-C� ]$B$-[T� =MS$-Y

=-C�B�?->HMRH-C�XHM$ZBB�]-W-\MS�-UM?]MRBS@�XA-H-WBRM?AB�

-U-?H-=<HHTM� S$MU-=<HBQ� A� -$Z<HBG<JBB� A-WUBHB$-=<HHT"�

>-A<>@HT"�XHM$Z-?B?SMW�]$B�]M$MWMHH-W�"<$<ASM$M�]-?SFY

]>MHBC�X>MAS$-XHM$ZBB6�aBU>6�b7�$B?6�%6�

��������	 ������� >-A<>@H<Q� XHM$Z-?B?SMW<7� =MS$-X>MAS$-Y

?S<HJBQ7� ?->HMRH<Q� X>MAS$-?S<HJBQ7� W<SMW<SBRM?A<Q� W-Y

[M>@7�-]SBWBG<JBQ6�

6789:;<=>?�@�2
 lcg\ck
 ci
 hgeadga2
A8B;:C>�D�
 3�dh\e\n\a
 ci
 ka�

dao]m^a
adakjs2
�p�2
z}k]eda2
�seq6


EF>GHG:I:=<:J�H=K;J<=�>L�F;9;MHGI;�;9;FNO�7=:9N�:9�<B;��

PB;F9>GOI�Q>9;�	

'	����N���	��
������������c	���
�	�������������������	����
���Y

����� 
����	�� 	�� �9�� ���� ���� ���
�� �	c�������	�
� �	�� ���������

�������
�����6��9�����	c��������	���������
��9��
��9��
������

���� 
9	��� ��� ��5��� ���	� ���	���� �9��� ����c������ �9�� ����

�	��
�������������6�d��������	�
������	��	���9����5�����������	��

���� ��� 
	���� ������� ����� ��	���� ��	�	c������� e�
������ ��Y

�����c���
�	���	c����� �	�����������
�
��c
����9� �9����������Y

�����������	���������������������
6�4��������
�b7��������%6�

���������� �	���� ���7� ���� �	���7� 
	���� �	���7� c��9�c�������

c	��7�	���c�N���	�6�

���7t�r�



 _`a
a�g^nhecd
�cda
ci
9`akdcms^
]^^coh
ick
 \`a
b^]gafad\


ci
 hejdeieg]d\
oedl
 ]dl
 hc^]k
 bcoak
 b^]d\h*
_`aha
 i]ge^e\eah
 ]b�

ba]k
^cg]^e�al
ed
ka^]\ecd
\c
\`a
jkel2
lahbe\a
\`a
i]g\
\`]\
\`aka
eh


da\ock}
 edik]h\kng\nka
 ]dl
`ej`�qc^\]ja
bcoak
 ^edah
daalal
 ick


\k]dhfehhecd
ci
a^ag\kege\s
\c
\`a
d]\ecd]^
da\ock}*
�coaqak2
\`a


nha
ci
kadao]m^ah
ci\ad
k]ehah
�nah\ecdh
]mcn\
\`a
efb]g\
cd
\`a


ka^e]me^e\s
ci
\`a
jkel*
_`eh
]bb^eah
\c
m]^]dga
ci
bcoak
gcdhnfb�

\ecd2
h\]me^e\s
ci
lsd]feg
bkcgahhah
ed
bcoak
hsh\afh2
ika�nadgs


gcd\kc^
g]b]me^e\eah2
]dl
hc
cd*
�d
\`aha
bkcgahhah2
\`a
la\akfed�

edj
i]g\ck
eh
hadhe\eqa
\c
gnkkad\
g`]djah
ed
g]b]ge\s
]dl
hgcba
ci


ekkajn^]k
 g`]djah
 ci
 bcoak
 jadak]\ecd*
 9^cha
 ]hhahhfad\
 ci


Nh\kadj\`N
 ci
 \`a
 da\ock}
 eh
 bakickfal
 ikcf
 \`aha
 i]g\ckh*
_`a


hadhe\eqe\s
 \c
 qc^\]ja
 g`]djah
 ci
 bcoak
 ed
 \`a
 dcla
 gcddag\edj


8r�
`]h
]^hc
maad
\]}ad
ed\c
]ggcnd\*



 9cfmededj
ci
\`a
leiiakad\
hcnkgah
ci
adakjs
nhal
\c
adhnka


\`a

h\]me^e\s

ci

jadak]\ecd*

:a\akfededj
\`a
cb\ef]^
gcdiejnk]�

\ecd
ci
gcfb^a�
^cg]^
bcoak
hsh\af
ka�nekah
f]\`af]\eg]^
fcl�

a^edj*
p
gcffcd
fa\`cl
eh
hefn^]\ecd2
o`eg`
]^^coh
nh
\c
bka�

leg\
q]kecnh
bchhem^a
gcfmed]\ecdh
ci
l]\]2
nhedj
edleg]\ckh
hng`


]h
 ]qak]ja
 q]^nah
 3f]\`af]\eg]^
 a�bag\]\ecdh62
 lehbakhecd2
 ]^�

^co]m^a
k]\a
ci
g`]dja2
leh\kemn\ecd
ci
bkcm]me^e\s*
_`eh
]bbkc]g`


\]}ah
 ed\c
 ]ggcnd\
 h\]\eh\egh
 ikcf
 leiiakad\
 \efa
 ]qak]jedj
 �


fcd\`^s2
l]e^s2
gnkkad\
 3ie�al
 ed\akq]^h
ci
]
 iao
fedn\ah6*
wnd�

l]fad\]^^s
 efbck\]d\
 ed
 \`eh
 bkahad\]\ecd
 eh
 ]d
 cbbck\nde\s
 \c


`ej`^ej`\
 \`a
 ah\ef]\al
 gcfbcdad\
 ed
 \`a
 g`]djedj
 ma`]qeck
 ci


8r�
g]b]ge\s*
_efa^s
 ickag]h\edj
]dl
b^]ddedj
3ick
 \`a
gnkkad\


l]s
]dl
]
l]s
]`a]l6
ci
kadao]m^a
adakjs
]^^co
nh
\c
cb\efe�a


\`a
h\kng\nka
ci
]
gcfmedal
bcoak
]dl
\c
]g`eaqa
agcdcfeg]^^s


h]\ehi]g\cks
kahn^\h2
]h
oa^^
\`a
efb^afad\]\ecd
ci
adqekcdfad\]^


ka�nekafad\h
 ]dl
 \`a
 daalh
 \c
 adhnka
 ka^e]m^a
 cbak]\ecd
 ci
 \`a


da\ock}*
 un^\e�cm�ag\eqa
 cb\efe�]\ecd
 eh
 bkaiakkal
 mag]nha
 \`a


bkahadga
 ci
 leqakha
 ka�nekafad\h2
 ]dl
 ciiakal
 f]\`af]\eg]^


fcla^edj
 ci
 gcfb^a�
 bcoak
 hsh\af
 eh
 ]d
 aiiegead\
 o]s
 \c


]g`eaqa
\`a
jc]^*


�'#''?
�#��MJ!#
��
%$�#)H�5
�.*��*�,


�4'#'�C�#
 $%4�?
�.*��*�,



