
�
�
�
�
�
��
�
	


�
�
�
�


�
�
�
��
�
�
�
��
��
��
�
��


�
�
��
�
�
��
�
��
	
��
�
�

�
�
�
�
�
��
�
	


�
�
��



�
�
�
��
��
��
��
�
��
��
�


��
��
��
��
�
��
	
��
�
�

�
��
�
�
�
�
�
�
�

�
��
��
�
�
�
	

��
�	

�
�
��
�
�

	
�
�
�
��
��
�

��
�

�
	

�

�
��
��

�
�
�

	�
�
��
�	
�
�



�
�
�
�
�
��
�
	


�
�
�
�


�
�
�
��
�
�
�
��
��
��
�
��


�
�
��
�
�
��
�
��
	
��
�
�

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

�
��
�
�
��
��
�	


�
��



�
��
�
�


��
	�
��


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

�
�
��
��
�
�
�
�
�
�
��	
�
�

��
�
��
��
��
��

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

�
�
��
��


��
�	
��
� 
��
�
��
	


��
�
!�
��


��
��
��
��

�
�
�
�
�
�
�
�
�
�
�
�
	
�
�
�
�


�
�


�


�



�
�
�
�
�
��
�
	


�
�
�
�


�
�
�
��
�
�
�
��
��
��
�
��


�
�
��
�
�
��
�
��
	
��
�
�

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

�
�
"
#
�	
�
��
��
�
��


��
�
�
�
�
��
��
�
��


��
	
	�
��
�

$�
��
��
��
��
�
�
��
�
	�

�
%
��
��
�
��
��
�
��
��
��
��
&'
''
��
#
(
)
*
��
	�
��
�

��
��
��
��
��
� 
��
��
	�
	
�
�

�
�
��
��
� 
��
�
	�
�
�
�

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


�


�
�
�
	
�
�




�
�
�
�
�
�
�
�
�
�
�
�


�
�
�
�
�
�
�


�
�



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


�
�
#
$
�
�
�
�


�
�
"


�
�
�
�
�
�
�
�
�


�
�

�
�
�
�
�
�
�


�
#
�

�
�
�
�
�
�
�


�
#
�

%
�
&
�
'
(
�
�
�


�
)

%
�
&
�
'
(
�
�
�


�

�
�
�
�
�
�
*
�
�
#
�

�
(
�
+
,
�
)

%
�
�
�
�
�
�
&
+
,
�
'
#
�
-
�
�
.
)

�
�
�
�
�
�
�
�
+
,
�
�
�
#
�
&
+
,
�
'
#
�
-
�
�
.

�
(
�
�
/
)

%
�
�
�
�
�
�
�
�


�
�
�
�
�
�
/

%
�
�
�
�
�
�
�
�


�
�
�
�
�
�
/
)

�
&
�
'
(
�
�
�
�


�

�
&
�
'
(
�
�
�
�


�
/



�
�
�
�
�
��
�
	


�
�
�
�


�
�
�
��
�
�
�
��
��
��
�
��


�
�
��
�
�
��
�
��
	
��
�
�

�
�	
�	
�
� 

�
� 

�
(
��
��
��
��
��
��
��
��
�
�
�
�
�	
	�
�
��
��
��
�
��
�
��
��
�
��
��
��
��
�
	�
�
�
��
��
�
�

�
��
$�
�
	�
��
�

$�
��
��
��
��
��
#
	�
�
��
��
�
��
�
��
		
��
�
�$
��
�
��
��
�

*

�$
��
�
$�
��
��
��
*
��


�$
��
�
�
��
!�
��
$�
��
� 
��
�	
	�
��
��
��
�
��
��
��
�

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


��
��
��
��

#
�
�
�
�
!
.
�
0
�
#
�
-
�
�
.
1
-
2
�
�
0
�
#
�
0
�
#
�
1
-
3
�
-
�
2
�
0
�
#
�
1

4
�
�
�
�
0
�
#
1
�
�
�
�
�
�
�
5
6
	
.
�
�
0
�
#
�
1
0
�
�
#
�
�
5
6
	
.
�
�
0
�
#
�
0
�

4
�




�
�
�
�
�
�
�
�
�
�
�


�
4
6
	
.
�
�
1
5
�




�
�
�
�
�
�
�
�
�
�
�


�
5
6
	
.
�
�

-
�
�
�
-
�
�
�
�
�


1
4
-
�
�
�
�
4
-
�
�
�
�
�


�
4
6
	
.
�
�
1
7
�
�
�
�
�
�
0
�
#

+
��
�
�
��
��
��
��
��
�
��
	�
��
��
�
��
��
��
�
� 
��
��
�,

�
��
	�
-
�
��
��
�
�
�
�
�
	�
�
��
� 
��
�
�
��
��
��
�	
��
�
��
�



�
�
�
�
�
��
�
	


�
�
�
�


�
�
�
��
�
�
�
��
��
��
�
��


�
�
��
�
�
��
�
��
	
��
�
�

!
��
��
��
	�
�
�
"�
�	
�	
�
� 

�
� 
#

�
&
�
��
�	
�
�
�
��
��
�
��


�
�
��
�
�
�
�
�
�
�
�
��

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

�
.
� 
�

$�
��
��
��
	
��


��
��
�	
�
�
��
�
��
�
��


� 
�
�
	�
�
�
�
��
�
	�
��
�

/�
	�
��
�
��
�


�0
�
��
�
��
��
��
�
��
��
�
��
		
�	
*
�
�
�	
�
��


� 
�	
��
��
��


�	

�
��
�
	�
��
�
�
�
��
��
�
�
���
�
�
��
*
�
�
�
$�
��
��
	�
��
��
��
�1
�



�
�
�
�
�
��
�
	


�
�
�
�


�
�
�
��
�
�
�
��
��
��
�
��


�
�
��
�
�
��
�
��
	
��
�
�

�
��
�
	 	
�
�
�

�
��
��
"$
%%
&

�
��
	�
�
#

8
�
�
�
$
�
�
�
�
-
�
�
.
�
�
�
�
-
9
4
$

8
�
�
�
$
�
�
�
�
-
�
�
�
	
�
�
�
�
	
,
:
-
9
4
$

8
�
�
�
$
�
�
�
�
-
2
�
�
.
�
2
�
�
�
�
�
8
�
�
�
$
�
�
�
�
.
�
�
�
)
8
�
�
�
$
�
�
�
�
2
�
�
�

8
�
�
�
$
�
�
�
�
-
3
�
;
:
�
�
�
�
-
9
4
$

8
�
�
�
$
�
�
�
�
-
3
�
;
.
:
<
$


�
�
�
�
8
�
�
�
$
�
�
�
�
.
�
�
�
)
8
�
�
�
$
�
�
�
�
-
3
�
$


�
�
�

8
�
�
�
$
�
�
�
�
4
�
�
�
�
.
�
�
�
�
8
�
�
�
$
�
�
�
�
.
�
�
�
)
8
�
�
�
$
�
�
�
�
4
�
�
�
�
.
�
�
�

8
�
�
�
$
�
�
�
�
�
�
�
�
�
�
�
�
�
.
�
�
�
�
�

�
�
�
$
�
	
�
�
�
�
	
�
�
�
�
8
�
�
�
$
�
�
�
�
.
�
�
�
)
8
�
�
�
$
�
�
�
�
�
�
�
�
�
�
�
�
�
.
�
�
�
�

�
�


�
-
9
4
$

�
�
�
�
�
�
5
6
	
.
6
�
�
�
�
�
�
$
�
�
�



�
�
�
�
�
��
�
	


�
�
�
�


�
�
�
��
�
�
�
��
��
��
�
��


�
�
��
�
�
��
�
��
	
��
�
�

8
�
�
�
$
�
�
�
�
0
�
�
#
�
�
�
�
.
�
2
�
�
�
�
�

�
�
�
$
�
	
�
�
�
�
	
�
�
�
�
8
�
�
�
$
�
�
�
�
.
�
�
�
�
�


�
8
�
�
�
$
�
�
�
�
2
�
�
�

�
�
�
�
�
�
5
6
	
.
6
�
�
�
�
�
�
$
�
�
�

8
�
�
�
$
�
�
�
�
5
�




�
�
�
�
�
�
�
�
�
�
�
�
�
�

5
=
�
6
�
�
�
�
�
�
�
>
�
�
?
5
6
	
.
6
�
�
�
�
�
�
>
�
�
?
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
,
:
-
9
4
$
�
�
�
�
�
�

8
�
�
�
$
�
�
�
�
4
�




�
�
�
�
�
�
�
�
�
�
�
�
�
�

�
�
�
$
�
�
�
�
�
�
�
�
�
�
�
�
�
:
�
8
�
�
4
�
�
#
�
�
;
�
8
�
	
4
�
�
�
�

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
,
:
-
9
4
$

�
�


�
�
�
�
�
�
�
�
,
:
-
@
A
$

�
�
�
�
�
�
4
=
�
6
�
�
�
�
�
�
�
>
�
�
?
4
6
	
.
6
�
�
�
�
�
�
>
�
�
�
$
�
�
�
�
�
�
�
�
�
�
�
�
�

8
�
�
�
$
�
�
�
�
4
-
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
$
�
	
�
�
�
*
	

,
:
-
9
4
$

�
�
�
�
�
�
4
6
	
.
6
�
�
�
�
�
�
$
�
�
�

8
�
�
�
$
�
�
�
�
7
�
�
�
�
�
�
.
�
�
�
�


�
�
�
�
B
�
�
�
�
,
:
8
�
�
�
$
�
�
�
�
.
�
�
�
)
�
�
#
B
�
�
�
�
,
:



�
�
�
�
�
��
�
	


�
�
�
�


�
�
�
��
�
�
�
��
��
��
�
��


�
�
��
�
�
��
�
��
	
��
�
�

$%
%'
(
�
� 

�
�


��
��
�

�
��
�
��
�2
��
�
��
+
�$
�

3
��
��
�
	
��


��
�

�
#
�
�
44
��
�
�
�
��
�
��
��
�
�
��
�
�
��
	�
�5
��
��
	�
��
��
��
��
��
�$
�
��
��
�

�
6
�
4

�
4�
��
��
��
��
�
��
�


��
�
�
��
��
��
��
��
�
��
�
��
��
�

!�
�!
��
��
�

�
�	
�	
�

�
7
 �
��
	�
��
	
��
�
��


��
��
��
��
��
	�


� 
��
�
��
��
/�
��
�
��
��
��
��
��
�

	�
��
�	
	�
�
�1
��


8�
��
��
��
	9
/�
�
��
�
4
�
��
��
�
��
�
�$
��
	�
��
	1
�

%
$�
�	
��
��
�
��
�
��
		
��
��
��
�
	
�
��
�
��
��
��
��
�$
��
�
��
�
�
��
�
��
�
	�
��
�0
�


	�
�
��
$�
��
��
��
	
�	
�
��
��
��
��
�
7
��
�
�
	�


��
�
�


��
�
��
�
	�
�
�
�	
��
��
��





��
�!
��
�
�	
	�
��
�	
���
��
�
��


��
��
-
�
��
��



�
�
�
�
�
��
�
	


�
�
�
�


�
�
�
��
�
�
�
��
��
��
�
��


�
�
��
�
�
��
�
��
	
��
�
�

)
��
	�
$%
%&
*+
%

�
+
��
��
��
��
��
��


� 
�

��
��
�	
�

�
%
�
��
�
�
��


��
��
$�
��
��
��
	�

�
7
 �
��
		
��
�
��
��
�
��
��
�
�
��
�
��
		
�	
�
��
��


��
��
��
��
�

	*
�
	�
�
�

��
�
��
�
�
��
��
�
	
/	
��
��
�$
�
��


�
� 
�
	�
�

�1
�

�
#
��
�
��
��
�
��
��
��
��


��
$�
��
��
��
	
��
��
��
��
��
	�
�
��
��
�
��
�
��
		
�

�
%
$�
�	
��
�
��
�
��
�
�
	�
�
�
��0
�

�

�
�
�
�
��
�
�	
��
��
��
��
�	
�

�
�
	�
	
	�
��
�
��


�
��
��
�
��
��
�
�-
�
��
��
�
��
�	
	�
��
�

�
)
�0
�
��
��
�
�
��
�
��
�
��
��
��
�
��
��
�
��
�	
�



�
�
�
�
�
��
�
	


�
�
�
�


�
�
�
��
�
�
�
��
��
��
�
��


�
�
��
�
�
��
�
��
	
��
�
�

!

�
 �
�

	�
�
��
��
��
��
�	
��

4
6
	
.
6
�
�
�
�
�
�
$
�
�
�
�

�
�
�
4
C
6
D
�
E
�
D
�
�

�
�
�
�
�
�
�
�
�


�
�
�
�
�
�
�
�
�
�
�
�
�

�
�
�
�
�
�
�
�
�
#
�


�
�
�
�
:
�
8
�
�
4
�
�
#
�


�
�
�
�
;
�
8
�
	
4
�
�
�
�

$
�
�


�
�
�
�
�

�
�


�
�
�
�
�
�
�
�
,
:
-
@
A
$

4
C
6
D
�
4
-
F
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
	
,
:
4
6
	
.
6
�
�
�
�




�


�
�
�
�
	
�
�
�
�
$
�
�
�

�
�
�
�
�
�
4
C
6
D
�
�
�
�
�
�
�
�
�
�
�
�



�
�
�
�
�
��
�
	


�
�
�
�


�
�
�
��
�
�
�
��
��
��
�
��


�
�
��
�
�
��
�
��
	
��
�
�

!
��
�
�
 �
+�
�
	�
�
��
�
,�
-.
� 
�

� 
��
�	

�
�

�
+
��
��
$�
��
��
��
�
��
$�
	
�
�
��


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

��
�	
�
�	

�
��
�
�
��
��
�

�
�
	�
��
��
�
	�
	�
�
��
�
��
�
���
�
�
�
��
��
� 
��
�
	�
��
��
�$
��


	�
��
��
�	
�
�	
�

�
�
��
�
	�
�
:	
��
��
��
��
�
�	


�	
��
�
�

��
�
��
	�
	
�
�
��
�
�
�


�
�
��
�
��
�

��
��
��
	�


�
��
�
�$
�
��
�
��
��
�	
	�
�
�	
��
�
�
��
��
�
��


��
�
��
�

��
�

�
�
	�
	
��
�
�
��
��
��
��
�$
�
	�
��
	
��
��
�

��
��
��


�
��
��
��
*
��


��
�
�

�
�
��
��
�
;
��
$�
��
��
��
	�

�
<
��
�
��
�	
��
��
��
��
	
�	
	�
�
�
;
��
	
��
�
��
��
�
=
�
�
�
���
�
��
�

�
+
�	
�

��
��
��
�
�
��
�	
�
��
�
��
�

	5
�
��
��
	
��
	�
��
	*
�
�
�
��
��
�
�*
��
�
��
�

	

��
$�
��
�
��
�


��
�*
	�
-
�
��
��
��
��
�
	�
	�
��
��
�



�
�
�
�
�
��
�
	


�
�
�
�


�
�
�
��
�
�
�
��
��
��
�
��


�
�
��
�
�
��
�
��
	
��
�
�

�
	�
�
��
�
,�
� 
��
�	

�
�
�
�	

�
�

�
�
��
�

�


�
�
�
&
'
*
�
�
#
�
	
&
'
*
�
�
�
�


�
*
�
�
�
#
�
�
�

�
�
�
�
�
�
�
�
�
�
�
�
�

%

�
�
�
�
.
�
�
�
�
�
�
�
#
�
	
�
�
�
.
�
�
�
�
�
)

�
�
�
�
(
�
�
�
.
)

�
.
�
�
�
(
�
�
,
�
�
�
#
�
�
�
)

�
�
�
#
�
	
(
�
�
,
�
�
#
�
	
&
�
.
�
�
�
'
)



�
�
�
&
�
G
�
.
�
�
�
H
�
�
�
#
�
	
'
(
�
�
�
�
�
)

�
�
#
�
	
&
�
.
�
�
�
'
(
�
�
�
�
#
�
	
)

�
�
�
�


�
(
�
�
.
�
�
�
)
/



�
�
�
�
�
��
�
	


�
�
�
�


�
�
�
��
�
�
�
��
��
��
�
��


�
�
��
�
�
��
�
��
	
��
�
�

�
	�
�
��
�
,�
� 
��
�	

�
�
��
��
��

I
�
�
#
�
�
�
�
�
�
�
�
�

%

�
�
�
�
.
�
�
�
�
�
�
�
#
�
	
�
�


�
.
)

�
.
�
�
�
(
�
�
�
�
�


�
)

�
�
�
#
�
�
�
(
�
�
.
�
�
�
)

�
�
�
#
�
	
(
�
�
�
#
�
	
&
�
.
�
�
�
'
)

�


�
.
(
�


�
�
�
&
�
G
�
.
�
�
�
H
�
�
�
#
�
	
'
)

�
�
�


�
.
�
�
�
�
�
�


�
�
�
�
�
�
�
�


�
�
�
�
)
/



�
�
�
�
�
��
�
	


�
�
�
�


�
�
�
��
�
�
�
��
��
��
�
��


�
�
��
�
�
��
�
��
	
��
�
�

�
	�
�
��
�
,�
� 
��
�	

�
�
�
�

� 
��
�
��



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

��
�	
��
��
��


��
��
;
��
	�

�
#
��
��
��
�
�
��
�
�
�
��
0
�
�

��
��
��
�
��
��
�
�
;
��
	
�
�
��
��
��
�
$�
��
�	
��
�

��
��
�
��
��
��
��
�
�
�
�	
��
�
��
$�
	
��
��
�
��
�	
	
�
�
�
�
��
	�
-
�
��
��
��

��
�
	�
	�
��
��
�

�
>
�
��
��
��
��
�
�
��
�
�
��
��
�!
��
		
��
�

��
��
�
��
�
��
$�
	�
-
�
��
��
��

��
�
	�
	�
��
��
�

�
#
�
��
��
��
�
�
��




��
�!
��
0
�
��
�
�
��
��
!�
�
��
!

�?
��
��
�
��
��
��
��
�

��
�


�
��
	
�
$�
�	
��
�
�
��
�
��
�
�
��
�	
�
�
��
�
��
�
��
$�
	
��
�
��
�


�	
�

��
��
��



�
�
�
�
�
��
�
	


�
�
�
�


�
�
�
��
�
�
�
��
��
��
�
��


�
�
��
�
�
��
�
��
	
��
�
�

�
	�
�
��
�
,�
� 
��
�	

�
�
 �
��
��
�

�
@
�	
	�
�

�
<
�


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

��
�	
��
�
���
��
��
,
/�
�
�
��
��
��
�	
$�
��
�
��
�
��
�
�
��
�
�
��
�
	�
�
:	

��
��
��
��
�
�1

�
@
�	
	�
�
&�
A
��
��
�
�
	�
��
��
��
��
�	


��
�$
�

��
��
�
�


��
��
��
��
�
�
�	

�
��
�
��
�
�
��
�
��


�$
��
��
�
��
��
��
��
�
�
�	
	
�	
�
��


�

��
�
��
�
��
�

��
�
�
��
�	
�
��
�*
��


�
�
��
�
��
��
��
��
�
��
�	
	�



�
�
�
�
�
��
�
	


�
�
�
�


�
�
�
��
�
�
�
��
��
��
�
��


�
�
��
�
�
��
�
��
	
��
�
�

�
��
�	
��
+
��
�
��
��
�
� 
��
�	

�
�
�
��
	�
	�
� 

$
$
�
�
�
�
�
�
�
�

%

�
�
�
�
�
�
�
�
.
)

�
�
#
�
�
�
�
�
�
�
�
�
�


�
�
�
�
�
�
�
�
�
�
�
�
�
�
�



�
�
�
�


�
�
�
&
�
'
(
�
�
�


�
)

�
�
�
.
(
�
J
)
�
(
�
�
)

�
�
�
�
�
�
;
�
E
#
�

%
�
�
�
.
(
�
�
�
	
�
�
�
�
.
�
�


�
�
�
�
&
�
'
�
)
�
(
�
�
H
�
/
)
�
�
8
�
	
�
�


�

�


�
�
�
�
&
�
'
(
�
�
�
�
.
H
�
)
�
�
�
�


�
�
�
&
�
'
(
�
�
�
�


�
)

�
(
�
�
)

�
�
�
�
�
�
;
�
E
#
�

%
�
�
�
�
�
�
�
�
�


�
�
�
&
�
'
#
�


�
�
.
)

�
�
�
:
�
�
�
�
�
�
�
�
�
�
�
�


�
�
�
�
&
�
'
:
J
K
K
�


�
�
�
�
&
�
'
;
�


�
�
�
�
&
�
'
#

�
�


�
�
�
�
�
�
�


�
�
�
�
&
�
'
:
J
K
K
�


�
�
�
�
&
�
'
;
�
�


�
�
�
�
&
�
'
#
�


�
�
.
)

�
(
�
�
H
�
)
/
)



�
�
�
�




�
�
�
)


�
�
�
�


�
�
�
�
)

�
�

�
�
�
�
�
�
�
�


�
�
�
�
�
�

�


�
�
�
�
&
�
'
(
�
J
)
/



�
�
�
�
�
��
�
	


�
�
�
�


�
�
�
��
�
�
�
��
��
��
�
��


�
�
��
�
�
��
�
��
	
��
�
�

�
��
�	
��
$
��

�
�
�
��
��
�
� 
��
�	

�
�
�
/�
	�
�
 	0
��
1

$
$
�
�
�
�
�
�
�
�

%

�
�
�
�
�
�
�
�
.
)

�
�
#
�
�
�
�
�
�
�
�
�
�


�
�
�
�
�
�
�
�
�
�
�
�
�
�
�



�


�
�
&
�
'
(
�
�
)

�
�
�
.
(
�
J
)
�
(
�
�
)

�
�
�
�
�
�
;
�
E
#
�

%
�
�
�
.
(
�
�
�
	
�
�
�
�
.
�
�


�
�
&
�
'
�
)
�
(
�
�
H
�
/
)

�


�
�
&
�
'
(
�
�
�
�
.
H
�
)

�
(
�
�
)

�
�
�
�
�
�
;
�
E
#
�

%
�
�
�
:
�
�
�
�
�
�
�
�
�
�
�
�


�
�
&
�
'
:
J
K
K
�


�
�
&
�
'
;
�


�
�
&
�
'
#
�


�
�

�
�


�
�
�
�
�
�
�


�
�
&
�
'
:
J
K
K
�


�
�
&
�
'
;
�
�


�
�
&
�
'
#
�


�
�
.
)

�
(
�
�
H
�
/
)



�
�
�
�




�
�
�
)



�
�
�
�


�
�
�
�
)

�
�
�
�
�
�
�
�
�
�


�
�
�
�
�
�

�


�
�
&
�
'
(
�
J
)
/



�
�
�
�
�
��
�
	


�
�
�
�


�
�
�
��
�
�
�
��
��
��
�
��


�
�
��
�
�
��
�
��
	
��
�
�

2
��
��
�
� 
��
�	

�
�
�
	�
	

	�
 
3�
�
3 
�
�	
��
�

�
<
� 
��
�
�
��
��
��
��
�
��
�
��
��
��
��
��
�	
��
�

�
%
�
��
��
�$
�

��
�
	�
��
�
�
�
�
�
��
�
�
��
�
�	
*
�
��
�
�
��
�


�

��
��
��
$�
��
�	
�

�
%
��
��
�
��
$�
�	
��
�
�
��
�	
/�
�
�
��
��
��
�,
1
��
�


��
��
$�
��
��
��
	*
	�
�
�
��0
�




�
�	
�
��
�

�
4�
�
��
�
��
��
��
��


��
��
�	
/�
��
��
��
��
��
�
�
� 
��
�
�
��
�
�
�
��
��
��
1

	�
�
��
�
��
��
�
��
��
��
�

�
�
��
��
�	
	�
�
�
��
��
��
*
��
��
��
�
��
�	
,



�
�
�
�
�
��
�
	


�
�
�
�


�
�
�
��
�
�
�
��
��
��
�
��


�
�
��
�
�
��
�
��
	
��
�
�

4
�	
�
3	
�
 �
�
��
3�
�
��
��
�	
��

�
4�
��
�
�
�
��
�
�
	�
�
��
�
��
�
��
��
�
��
�
	�
�
��
��
�
$�
��
�
�
�
��
�
�
�
�

��
�
��
		
�
��
�*
��
�
��
�
��
��
�
��
��
�
	�
�
��
��
��
���
�-
�
�$
��
��
�
��
�
��
		
�

�
�
�
��
�
��
��
��
	

�
�

�
��
��
�*
�
�
��
�
	

�
�

�
��
�
��
�
��
�
��
	�
��
�	
�

�
�
��
��
�


�
��
	�
��
��
��
��
�
�?
��
�	
�
�
��
�
�
��
��
���


��


�
	�



�
��
��
��
�
��
��
��
�

�
<
�
	�
�
	�


��
�
��
�	
	�
��
	�
��
��
��
*
�



�
�
�
/�
��
� 
�
��


1*

��
�
�



�
��
	
�



��


�
��
�


�
�
�

�
�
��
�


�
�
��
�
�	
��
��
�

��
��
�
�$
��
�
�

��
��
��
	
��


��
�
��
�	
�
	�
��
�	

��
��
��
��
�
�

��
�

��
�
��
�


�
�
��
�*
	�
�
2�
��
��
�
��
��
��
�
��
�
��
�
�
�
�


��

�
��
��
��
��
��
�


�
�
��
��
*
�-
�
�$
��
��
�
��
�



�
�
�
��


��
��
�
��
�	
��
�
�
�	

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

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

��
��



�
�
�
�
�
��
�
	


�
�
�
�


�
�
�
��
�
�
�
��
��
��
�
��


�
�
��
�
�
��
�
��
	
��
�
�

�
��
��
��
�	
��
	�
�
�
�

�
�
��
	�
��
��
��
�
$�
��
��
��
	*
��


�
�	
�
��
��
��
��
��
�
	�
��
�

$�
��
��
��
	*
�
��
�

��
��
��
��
�

�
�
��
��
��
��


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

&�
�
	�
�
��
�


�0
�
�
�	
	�
��
��
��
�
	�

B�
%
��
��
�
�	
�
���
�
$�
��
��
��
��
�
��
��
�

��
��
��
�
�
��
��
��
�

3
�

�
��
��
�
��
��
��
��
��
�
	
��


��
�
��
�	
	�

�
C
��
��


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

	
��
��
�
��
��
��


��
�
��
�	
	

��
��
�
�
�
!�
�
��
�
�


�
��
��
�
�
�

��
�
��
��
�
��
��
��
��
��
�
	�

�
�
�
�
�
�
�
�
0
�
�
.
�
�




;
;
$
$
�
�
�
�
$
$
�
�
�
:
�
;
$
$
�
+
�
�
$
$
�
L
�
:
�
$
$
�
M
�
�
$
$
�
N
�
:
:



�
�
�
�
�
��
�
	


�
�
�
�


�
�
�
��
�
�
�
��
��
��
�
��


�
�
��
�
�
��
�
��
	
��
�
�

5
�0
�
��
��



�
�
��
�
	�
��
��
�
��
��
�
�
�
��
��
�
��
��
��
��
��
$�
	
�
��
��
��
��
��
0
�
��
��
��
��

�
��
�
��
�
	�
��
�
�
�
�
�$
�
��
��
��
	�
��
�
��
��
�
��
��
�
��
$�
�
�
�
��
	�
��
��
��
�
�

�
C
�


��
��
��
*
�
"
#
��
��
	�
��
�	
��
��
�
8�
��
	�


!�
��
�

9
��
��
��
�
*
�
��
�
��
�

��
�
��
�

	
��


�
��
��
	
��
$�
��
��
��
	
�
�



��
��
�
�
$�
��
�
�
�
�	
�	
�
�
�

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

�
(
�
�
��


��
��
�
� 
��
��
��
��


�
��
�
��
��
��


��
�

$�
��
��
��
	
D

	�
-
�
��
��
��
��
��


��
�
��
��
��
�
D
�
�
�
��
��
��
�
��
	
��
��
�
�

��
��
�
��
 �
�

�
(
�
�
��


��
��
�
	�


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

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


� 
��
��
��
��
�



�
�
�
�
�
��
�
	


�
�
�
�


�
�
�
��
�
�
�
��
��
��
�
��


�
�
��
�
�
��
�
��
	
��
�
�

5
�0
�
��
��


	�

�
��
�3
�

�
��
��
 �
	
�
��
�
�
�
�
��
��
��
*
�
��
��
��
�
��
��
�
��
��
�

�
(
�
��
�
$�
��
��
��
	
��
�
�
�
��
�

5�
��
��
��
��
��
�
��
��


�
��
	�
-
�
��
��
*
��

�
�
��
�
��
�	
��


�
�	
�
�
�
�
�
�
E
-
�
2
I
�
�
#


��


-
�
2
�
�
�
�
�


�

�
(
�
��
�
$�
��
��
��
	
��
�
�
�
��
�

5�
��
��
��
��
��
�
��
��


�
��
�
�
��
�
��

�
��
��
��
�
�
��
�
��
�	
E
$
�
�
I
�
�
#


��


$
�
�
�
�
�
�
�


�

�
�
��
�
�
��
��
��
�
��
��
��
�
��
�
��
�
�
�
�
�
�
	�
��
��
�
E
�
	
�
B
�
�
�
�
�
�

�
(
�


�
�
��
�
��


��
	�
�
��
��
�	
��


�
��
�
��
�
�
�
�
�
�
�



�
�
�
�
�
��
�
	


�
�
�
�


�
�
�
��
�
�
�
��
��
��
�
��


�
�
��
�
�
��
�
��
	
��
�
�

)
��
�
��
�
�
�
�

�
�
�
�
�
�

�
��
��
��
�
��
�
��
 �
�
��
�
$�
��
��
��
	
��
��
��
��	
�

��
'*
$
�
�
I
�
�
#


�
%
	
�
!
/
*

$
�
�
�
�
�
�
�


�
%
/
�

$
$
(
�
�
�
�
%
	
(
�
�
)

3
3
(
�
�
�
�
%
	
(
�
�
)

	
(
�
J
)

!
(
�
�
)

!
(
�
�
)

	
(
�
J
)

!
(
�
J
/

!
(
�
J
/

7
-
�
�$
��
��
�
��
��
�
��
��
��
�

	


�
�
��
�
	�
�
�
�
�
�
�
�
4�
��
��


�
��
��
3
3
��
��
�
	

��
�
��
�

	
��
	
��


!
�
��
�
�	


��
��
�
	�
�
�
��
��
��
	�
��
��
�
�



�
�
�
�
�
��
�
	


�
�
�
�


�
�
�
��
�
�
�
��
��
��
�
��


�
�
��
�
�
��
�
��
	
��
�
�

6
��
�
7
��
��
��
�

�
�
�
��
��
�

�
�
�
�
�
�
�
�
�

�
�
�
�
�
�
�
	
�



�
�
�
�


�
�
�
�


�
�

�
�


�
�

�
�
�
�
�
�
�


�
�
�

�
�
�
�
�
�
�


�
�
�

�


�
�
�
�


�
�
�
�


�
�
�
�

�
�
�
�
�
�
�
�
�
�
�


�
�
�
�
�
�
�
�
�
�
�
�
�
�

�
�
�
�
�
�
�
�
�
 
�

�
�
�
�
�
�
�
�
�
 
�

�
�


�
!
"
#
�

�
�


�
!
"
#
�

�
�
�
�
�
�
�
�
�
�




�
�
�
!
"
�

�
�
�
�
�
�
�
�
�
�


�
�
�
�
�
�
�
�
�
!
"
�

�
�
�
�
�
�
�
$
�

�
�
�
�
�
�
�
%
�

�
�


�
�

�
�


�
�

�
�
�
�
�
�
�


�
�
�

�
�
�
�
�
�
�


�
�
�

�


�
�
�
�


�
�
�
�
�
�
�
�
�
�

�
�
&
�
�
�
�
�
�
�
�
�
'
�
�
�
�
�
�
�
�
�

�
&


�
�
�
'
�
�
�
�
�
�
�
�
�



�
�
�
�
�
�
�
�
�
�
�
�
�


�
�
�
�
�
�
�
�
�
�



�
�
�
�
�
�
�
�
�
�
�
�
�




�
�
�
�

�
�


�
!
"
#
�

�
�


�
!
"
#
�

�
�
�
�
�
�
�
�
�
�


�
�
�
�
�
�
�
�
�
!
"
�

�
�
�
�
�
�
�
�
�
�


�
�
�
�
�
�
�
�
�
!
"
�



�
�
�
�
�
��
�
	


�
�
�
�


�
�
�
��
�
�
�
��
��
��
�
��


�
�
��
�
�
��
�
��
	
��
�
�

�
��
�
��
	�
�
7
��
��

7
-
�
�$
��
��
�
�	
	�
-
�
��
��
��
��
��
��
�
	�

4�
��
�
��
 �
*
�
��
�
��
���
��
�
��
��
�

�
�

�
-
�
2
�
�
�
�
�


�
-
�
2
I
�
�
#


�
%
�


�
�
�
�
&
�
'
/

�
$
�
�
�
�
�
�
�


�
%
�


�
�
�
�
&
�
'
1
�
*
�
�
/

�
$
�
�
I
�
�
#


�
%
�


�
�
�
�
&
�
'
/
/

�
�
	
�
B
�
�
�
�
�
�
�
�
�
�


�

)
�	
�
��
�
8
�
	
�
�


�
7
��
��
�
�
��
��
��
��
��
�
��
	�
5
��


0
��
�
�-
�
�$
��
��
�
��



�
��
�
��
0
�
�
O
�

�
�
��
�$
��
�
��
�
7
�	
��
�
��	
�
�	
�
��
�
��
�
��
�
��
�
��
�
��
	�
��
��



�
�
�
�
�
��
�
	


�
�
�
�


�
�
�
��
�
�
�
��
��
��
�
��


�
�
��
�
�
��
�
��
	
��
�
�

7
��
��
	�
3�
�

�
�


#
*
C
*
��


�
��
�
��
�
��
�
��
�
��
�
��
�
��
�
$�
�	
��
�
	
�
�
�
��
��
�
��
��
��
��
�
�

C
�
�
+
�	
��
��
��


�


�
�,
.
��
�	
��
	�
�
�
��0
�

��
��
��
��
�
��


	�
�
	�
��
�
��
�
�

�
(
�
J
)

�
�
�
�
�
�
;
�
E
#
�

%
�
�
�


�
�
�
�
&
�
'
:
�


�
�
�
�
&
�
'

�
�
�
!
�
�

�
�
�


�
�
�
�
&
�
'
:
�
�


�
�
�
�
&
�
'

�
�
�
�
�


�
�
�
�
&
�
'
(
�
�


�
�
�
�
&
�
'
)

�
(
�
�
H
�
/
)

�


�
�
�
�
&
�
'
(
�
�


�
�
�
�
&
�
'
H
�
)

�
��
�	
��
��
��
��
�
��
�
,

+
�	
�
��
�
��
�	
��
��
��
�
� 
��
��
��
��
�
��
�
	�
��
�

$�
��
��
��
��
$�
��
�
�
��
��



�
�
�
�
�
��
�
	


�
�
�
�


�
�
�
��
�
�
�
��
��
��
�
��


�
�
��
�
�
��
�
��
	
��
�
�

7
��
�
��
��



�
�
�
��
��
�

�
��
��
�$
�
��
�
�
��
��
�
��
��
��
��
�
��
�
��
�
��
��
��
�
�
�
�
��
��
��
�
�	
��



�
�
�
��
�


�

��
��
��
$�
��
�	
�
	�
�
�
�
��
�

�
�
�
��
��
�
��
�
�	
��
�
��
$�
�
�
��
��
� 
��
�
	�
��
�
�
�
��
��
�
�
�
��
��
�
�
��
��
	



�
��
��
��
�
$�
��
��
��
	�
�$
��
�
�
��
��
��
�
��
�
�
�
��


��
��
�
��
�	
��
�

�
�
�
�
��
��
��
�
��
��
�
�	
�

�
)
��
��
��
��
��
��
��
��
��
$�
��
�	
��
��
��
�
��
��
��
$�
�
�	
��
��
�
	
��
��
�
���
��
�

��


��
*
�
	�
�
�
�
$�
�	
��
��



�
�
�
�
�
��
�
	


�
�
�
�


�
�
�
��
�
�
�
��
��
��
�
��


�
�
��
�
�
��
�
��
	
��
�
�

�
�
�
��

�
��

�
#




��
�
��
�
�
��


5�
�
��
�
��
�
��
��
��
	�
�
��
��
�
�	
��
��
�
	E

�
<
�
��
��
� 
��
�
	�
�
�
��
3
��
��
!	
��
��
�
��
��
��
	
�	
��
��
��
�$
�E

�
@
��
��
�
�
��
��
@�
@
��
��
��
�E

�
.
�
��
�
��


��
�
��
�
�	
E
�
��
�
��
�	
E

�
"
��
	�
��
��
�
��
��
��
��
�
��
�
��
��
�	
E



�
�
�
�
�
��
�
	


�
�
�
�


�
�
�
��
�
�
�
��
��
��
�
��


�
�
��
�
�
��
�
��
	
��
�
�

�
�
�
3�
�
3 
�
�	
��
�

�
�
��
��
�	
	�
�
�
�
��
�	
��
�	
�
$�
��
�?
��
��
$�
��
��
��
�
	�
��
��
��
�


��
��
�
	�

�
�
��
	�
�
�
��
�
��
��
�
��
��
�
�
�
.
+
)
�
��
�
	
��
��
�
�
��
	�
�
�
��
�
�
��
�

��$
��
�	
	5
��
��
�
�	
	
�	
	�
�	
�

�
�
�
�
�
�

�
�
��
�


��
�
��
��
�
��
��

�
+
�	
��
��
��
��
��
�
�
�
�
��
�	
	�
�
��
��
�	
� 
��
��
��
�
��
��
��

�
�
�
��
�

$�
��
��
��
��
��
��
�
	
��
�
�
�
$�
��
�
��


��
�
�


��
	�
��


�



�
�
�
�
�
��
�
	


�
�
�
�


�
�
�
��
�
�
�
��
��
��
�
��


�
�
��
�
�
��
�
��
	
��
�
�

8
��
��
� 
3�
�
3 
�
�	
��
�

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


��
	�

�
�
�
�
�

�
��
�	
��
�
�	
	�
�
��
��
�
��
��
��
�
�
���
�	
5	
��
�
��
��
�	
��
��
�

��
�
��
��
��

�
#
���
�
	


��
�$
��
��
�
��
��
0
�
��
��
�
��
��
��
�	
�

�
.
�
��
��
��
.
+
)
�
��
�
��
�
�
�
�	
�
�
��
�
��


��
�
��
��
	
�



��
		
��
�
�
��
��

��
�
��
��
�	
�
	�
��
��
�
��
�	
*
	�
��
��
��
*
	�
��
�
�
��
�
��
�


�	
��
��
��
��
	
/"
��
�
�

��
�1
��
��


	SVA: Shared Variable Analyser
	SVA: Shared Variable Analyser
	Original tool
	Expressions (Original tool)
	Compiling a thread (2009 version)
	2007 Tool
	New in 2009/10
	Evaluating an expression
	Example 1: Simpson's 4-slot algorithm
	Simpson's algorithm writer
	Simpson's algorithm reader
	Simpson's algorithm development
	Simpson's algorithm lessons
	Version 1 of bakery algorithm: original
	Version 2 of the bakery algorithm: ``simplified''
	Bakery algorithm: initial conclusions
	Principles of compression
	Compression in SVA
	Refinement
	Refinement interface
	Need for ext_atomic
	Four Maxes for the bakery
	Comparing Maxes
	Maxes in context
	More about the bakery
	SVA future
	SVA conclusions
	General conclusions

