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

�� �� � �� � ��� � �

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

�� $ & �� � �
'



�! " " �# �� $ ��! # �� $# # � % �

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

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

� �� � � � 
 � 
 � � � � 
 ! � 
 
 �� � � � 
 � � "� � # �� � �	 � 
 �$

% &� �� � �� � � � � � � 
 


% '� '( &� �� � � � 
 �� � 
 �	 � 


% ) �� * 
 �� � 
 �	 � 


% + � & � ', � 
 �� � 
 �	 � 


% - +./ � 
 �� � 
 �	 � 


0



� � � � $ �� � � $# � � $� � $ �� �

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

� � �� � 	 	
 �� 
�� 	� �� �

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

�� �� �� � � 	 	 	 �

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

�� � � 	 	 	 � �� � �  !� " �& � � � � � � � �

�� � � 	 	 	 � �� � �  !� "' � �� ! � 	 � � � � � �

�� � �  &( � �  � � 	 � 	 & � � � � �� � � � � �

�� � �  &( � "� � � � 	� � � � � �

)



�# �� �� � � ��� �� � � ��� �� �� �

�� � � � � � � � 	 	
 �� 
�� 	 ��

�� � �� � 	 	
 �� 
�� 	 �

�� �� � � � � � �� �	 	� � ��  & 
� �� � 	 	
 �� 
�� 	 ��

� � � 	 "� � & � � �  � �

� � � � �
� � "  � "' & & 	 � � �� � � 	 � 	 � � �

�� � 	 	� � ��  & �






� � �# $% � �� % $ � $ ��! # �

� �� � � � � 	 � � �� �� � " �	 	 & � 	 � � � 	 & �  � ��� � �� � � � 	� �

"� �& �  � � � � � � �' �� ! �  �	 � � � " �


 � �  � �  � & � & � 	 �� � � ! �	 ' 	 	 � �
	 �

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

� � � � � � �� � 	 & ��
 �  
 � "� � � � 	� ��� � � � � "� � � � 	� �

� � � � � � 
 �  
�� � � &  � � "� � � � 	� ��� � � � � "� � � � 	� �

� � � � � �	  � � � 	 � � � � �  !� " � 	 "�  & �� � 
� � � 
 �	 ���
� � � �� �

� � � � � � �� 	� � � �� � �  !� " � 	 "�  & � � � 
� � � 
 �	 �

� � � � � �	 � ! � �� � �  !� " � 	 "�  & �� � 
� � � 
 �	 �

�



� � � �! � �� � $% � � �

� ��� � � � � � � � �� 
 �

� � � �� � � �� � 	 �  � � � �

� �� �� � � �� � �

� 	� �� � � �� � 	

� 
� � � �� �� 
 
 � � � � 


� � � � 
 �  	 �  � � � �

� 
� � 
 �  �

� ��� � 
 �  	

��� � � � � � � � � 


�



�! # � � � �� # � � �! � � � �� � � �# � � �

�� � 	 & � �� � 
 � �� �

� � � � �
	  � � � 	� � � 	� 	 "� �  � �� ��� 	 �

� � � � � 
� � 	� � � �� �# �	 �

� 	 � � � � � � 	 & � 
 �  
 �	  � � � 		 �

�� � � � 
 � �� � �� � 	 & � �

�



�! # � � � �� # � � �! � � � �� � �� ! &

��  
 �� � 
 � �� �

� � � � �
& 	 " 	� � 	 � �� � 	 & ��
 �  
 � �� 	� � 	 �

� 	 � � �
 �  
�� � � &  � � �� 	� � 	 �

�� � � � 
 � �� � ��  
 �

�



�! # � � � �� # � � �! � � � �� � & $ � �! #


 � � &  � �� � 
 � �� �

� � � � �
& 	 " 	� � 	 �
 �  
�� � � &  � �	 � ! 	 �

� � � 	 � & ' �( � � �� � 	 � � �� �
� � � � "  � � � � � 	 ! 	 & �	 � !�	 	 �

�� � � � 
 � �� � 
 � � &  � �

�



�% ! � � � � $ � � $ " �! � �� �� �� � 	

Winery Shop
WineryShop

Patron
ShopPatron

' 




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

�� � � � � ��  
 ��

� 
� � � �� � 	 � 	� � � 	 & � � � � 
 � � "� � � � 	� ��� � � � � "� � � � 	� �

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

�� � ��  
 �

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

� � � � � � �� 	� � � �� � �  !� " � 	 "�  & � � � 
� � � 
 �	 �

� � � � �
��  
 �� � 
 � �� �

� � � � �
& 	 " 	� � 	 � �� � 	 � 	� � � 	 & � � �� 	� � 	 �

� 	 � � � � � � 	 � 	� � � � ! � �� 	� � 	 �

�� � � � 
 � �� � ��  
 �

�� � 	 	� � ��  & �

' '



� � � �� �� � $% � ! � � % �# �  � �# � � �� �� �

�� � � � � � � � 	 & � ��

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

�� � �� � 	 & � �

�� �� � � � � � �� �	 	� � �� 
� 
� �� � 	 & � ��

� � � � � �	  � � � 	 � � � � �  !� " � 	 "�  & �� � 
� � � 
 �	 ���
� � � �� �

� � � � �
�� � 	 & � �� � 
 � �� �

� � � � �
	  � � � 	� � � 	� 	 "� �  � �� ��� 	 �

� � � � � 
� � 	� � � �� �# �	 �

� 	 � � � � � � 	 �� � 
 
 � � ! �	  � � � 		 �

�� � � � 
 � �� � �� � 	 & � �

�� � 	 	� � ��  & �

' 0



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

�� � � � � 
 � � &  � ��

� 
� � � �� � 		 ' �� � ! � � � 
 � � "� � � � 	� ��� � � � � "� � � � 	� 	 �

�� � 
 � � &  � �

�� �� � � � � � �� �	 	� � �� 
� 
� 
 � � &  � ��

� �� � � � � 	 � � �� �� � " �	 	 & � 	 � �� 	 & �  � �� � � � � � � 	� � "� �& �  � � � � �

� �' �� ! �  �	 � � � " � 
 � �  � �  � & �& � 	 �� � � ! �	 ' 	 	 � �
	 �

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

� � � � � �	 � ! � �� � �  !� " � 	 "�  & �� � 
� � � 
 �	 �

� � � � �

 � � &  � �� � 
 � �� �

� � � � �
& 	 " 	� � 	 � �� � 		 ' �� � ! �	 � !�	 �

� � � 	 � & ' �( � � �� � 	 � � �� �
� � � � "  � � � � � 	 ! 	 & �	 � !�	 	 �

�� � � � 
 � �� � 
 � � &  � �

�� � 	 	� � ��  & �

' )



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

� � �� � 	 	
 �� 
�� 	 � � �� �

�� �� �� � � 	 	 	 �

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

�� � �  &( � �  � � 	 � 	 & � � � � �� � � � � �

�� � �  &( � "� � � � 	� � � � � �

�� � � � � � � � 	 	
 �� 
�� 	 ��

�� � �� � 	 	
 �� 
�� 	 �

�� �� � � � � � �� � �� & ' "� ' & 	 
� � � � 	 	
 �� 
�� 	 ��

� � "  � 
  � 	 � � � � � �� ! � �� � 	 "� �& � � �  � �

� � � � �
� � "  � 
  � 	 � � � � �� � � � � � � �  � �

�� � �� & ' " � ' & 	 �

' 




� ! " &! # � # � � �� % $ � $ ��! # �

� 
� � 
 � �� � � � � 	 & �

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

�� � � 
 � � 
 � �� � �

� 
� � 
 � �� � ��  


� 
� � � � � � 	 � 	� � � 	 & � � � � 
 � � "� � � � 	� �

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

�� � � 
 � � 
 � �� � �

� 
� � 
 � �� � 
 � � &  �

� 
� � � � � � 		 ' �� � ! � � � 
 � � "� � � � 	� 	 �

�� � � 
 � � 
 � �� � �

� � � � � � �� � 	 & ��
 �  
 � "� � � � 	� ��� � � � � "� � � � 	� �

� � � � � � 
 �  
�� � � &  � � "� � � � 	� ��� � � � � "� � � � 	� �

' �



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

� � � � �
�� � �� � � �� � �� � 	 & �

� 
� � � �� � �� � 	 �� � 
 
 � � ! � � � � � 	 & � 
 �  
 	 �

�� � 
 � 	� � ��  


� 
� � � �� � �� � 	 � 	� � � 	 & � � � � � � 	 & � 
 �  
 �

� � � 	 � 	� � � � ! � � 
 �  
�� � � &  � 	 �

�� � � 
 � � 	 � � 
 � � &  �

� 
� � � �� � �� � 		 ' �� � ! � � 
 �  
 � � � &  � 	 �

�� � �� & ' " � ' & 	 �

' �



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

Winery OldShop
WineryShop

NewShop
ShopNewShop

Patron
NewShopPatron

' �



�� � � � � �� � � � �# � �� ! &

�� �� � � � � � �� � � 	 � � � & ' "� ' & 	 
� �� � 	 	
 �� 
 � 	 ��

� � "  � 
  � 	 � � � 	 "� �& � � �  � �

� � "� � � � 	� � 	 "� �& � � �  � �

� � � � �
� � �� � 	 & �

	�� 
 � 	� � ��  


� 
� � � �� � �� � 	 � 	� � � 	 & � � � � � � 	 & � 
 �  
 �

� � � 	 � 	� � � � ! � � 
 �  
 � 	 � 
 �  
 	 �

� � � 
 � 	� � ��  


� 
� � � �� � �� � 	 � 	� � � 	 & � � � 
 �  
 � 	 � 
 �  
 �

� � � 	 � 	� � � � ! � � � 	 � 
 �  
 � � � &  � 	 �

� � 
 � � &  �

�� � � 	 � �� & ' "� ' & 	 �

' �



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

Winery

OldShopWineryOldShop

NewShop
WineryNewShop

Patron

OldShopPatron

NewShopPatron

' �



� � �� � " �# � � ��� � � % �� ��! #  � ��� �� � # � �% ��

�� � 	 & � � �� � 
 � �� �

� � � � �
	  � � � 	� � � 	� 	 "� �  � �� ��� 	 �

� � � � � 
� � 	� � � �� �# �	 �

� � � �� � 	 � � � � �
� � � � "  � � � � � 	 ! 	 & �	  � � � 		 	 � � 	 & �  � 	 �� ��

� 	 � � � �� � 	 & � � 	 � 
 �  
 �	  � � � 		 �

� �� �
� 	 � � � �� � 	 & � 	� �
 �  
 �	  � � � 		 �

�� � � � �

�� � � � 
 � �� � �� � 	 & � � �

0 




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

�� � 	 & � � �� � 
 � �� �

� � � � �
	  � � � 	� � � 	� 	 "� �  � �� ��� 	 �

� � � � � 
� � 	� � � �� �# �	 �

� �� � � �� � 	 � � �� �
� � � � "  � � � � � 	 ! 	 & �	  � � � 		 	 	 ��

� � �� � 	 & �  � � �

� 	 � � � �� � 	 & � � 	 � 
 �  
 �	  � � � 		 �

� � �� 
 �� �� � � �

� 	 � � � �� � 	 & � 	� �
 �  
 �	  � � � 		 �

�� � � �� � �

�� � � � 
 � �� � �� � 	 & � � �

0 '



� ! # � � � �� � " �# � � ��� � � % �� ��! #  � ��� �� � # � � % ��

�� � 	 & � % �� � 
 � �� �

� �� � � � � � � �� � � 	 ! 	 & �

� � � � �
	  � � � 	� � � 	� 	 "� �  � �� ��� 	 �

� � � � � 
� � 	� � � �� �# �	 �

� ��� � 	� 	 "� �  � �� 	 �

� � �� � # 	 �� ��

� 	 � � � �� � 	 & � � 	 � 
 �  
 �	  � � � 		 �

� �� �
� 	 � � � �� � 	 & � 	� �
 �  
 �	  � � � 		 �

�� � � � �

�� � � � 
 � �� � �� � 	 & � % �

0 0



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

�� � 	 & � � �� � 
 � �� �

� �� � � � � � � �� � � 	 ! 	 & �

� � � � �
	  � � � 	� � � 	� 	 "� �  � �� ��� 	 �

� � � � � 
� � 	� � � �� �# �	 �

� ��� � 	� 	 "� �  � �� 	 �

� �� � � ��

� � �� # � �

� 	 � � � �� � 	 & � � 	 � 
 �  
 �	  � � � 		 �

� � �� 
 �� �� � � �

� 	 � � � �� � 	 & � 	� �
 �  
 �	  � � � 		 �

�� � � �� � �

�� � � � 
 � �� � �� � 	 & � � �

0 )



� � & � �� ��! #  �! �% ! ! & �

�� � 	 & � $ �� � 
 � �� �

� � � � �
� 
� � � � # �  % � 
 
�

	  � � � 	� � � 	� 	 " � �  � � � ��� 	 �

� � � � � 
� � 	� � � �� �# �	 �

� 	 � � � �� � 	 & � 	� �
 �  
 �	  � � � 		 �

�� � � 
 
� �

� 
� � � � # �  � � 
 
�

	  � � � 	� � � 	� 	 " � �  � � � ��� 	 �

� � � � � 
� � 	� � � �� �# �	 �

� 	 � � � �� � 	 & � � 	 � 
 �  
 �	  � � � 		 �

�� � � 
 
� �

�� � � � 
 � �� � �� � 	 & � $ �

0 




� � & � �� ��! #  � � �% � % ! ! & �

�� � 	 & ��� �� � 
 � �� �

� � � � �
� � � � � � �� � 	 � � �� �
� � � � "  � � � � � 	 ! 	 & �	  � � � 		 	 � � � 	 & �  � 	

� 
 
�
	  � � � 	� � � 	� 	 " � �  � � � ��� 	 �

� � � � � 
� � 	� � � �� �# �	 �

� 	 � � � �� � 	 & � 	� �
 �  
 �	  � � � 		 �

�� � � 
 
� �

	  � � � 	� � � 	� 	 "� �  � �� ��� 	 �

� � � � � 
� � 	� � � �� �# �	 �

� 	 � � � � � � 	 & � � 	 � 
 �  
 �	  � � � 		 �

�� � � � 
 � �� � �� � 	 & ��� �

0 �



� � & � �� ��! #  �# �# � �� % ! ! & �

�� � 	 & � � �� � 
 � �� �

� � � � �
	  � � � 	� � � 	� 	 "� �  � �� ��� 	 �

� � � � � 
� � 	� � � �� �# �	 �

� 	 � � � � � � 	 & � 	� �
 �  
 �	  � � � 		 �

� 
 
�
	  � � � 	� � � 	� 	 " � �  � � � ��� 	 �

� � � � � 
� � 	� � � �� �# �	 �

� 	 � � � �� � 	 & � � 	 � 
 �  
 �	  � � � 		 �

�� � � 
 
� �

�� � � � 
 � �� � �� � 	 & � � �

0 �



� � $ �% ! � �


 &  �' " 	 & �� � 
 � �� �

� � � � �
� 	 � � �� �
 	 �

� 	 � � �� � �
	 �

�� � � � 
 � �� � 
 &  �' " 	 & �

"  � �' � 	 & �� � 
 � �� �

� � � � �
& 	 " 	� � 	 �� � �	 �

& 	 " 	� � 	 �� �	 	 �

�� � � � 
 � �� � "  � �' � 	 & �

0 �



�� � � �! � �


 � � &  � � �� � 
 � �� �

� � � � �
� � � 
 &  	 	 � 	� �
 �  
�� � � &  � 	 	 �� ��

& 	 " 	� � 	 � 	� �
 �  
�� � � &  � �	 � !�	 �

�� � 	 � & ' �( � � �� � 	 � � � � �
� � � � "  � � � � � 	 ! 	 & �	 � !�	 	 �

� �� � � � 
 &  	 	 � � 	 � 
 �  
�� � � &  � 	 	 �� ��

& 	 " 	� � 	 � � 	 � 
 �  
�� � � &  � �	 � !�	 �

�� � 	 � & ' �( � � �� � 	 � � � � �
� � � � "  � � � � � 	 ! 	 & �	 � !�	 	 �

�� � � � �

� � � � � 
� � 	� � � �� �# �	 �

�� � � � 
 � �� � 
 � � &  � � �

0 �



� $ � $% % � % � � # �

�� � 	 & ��� �� � 
 � �� �

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

	  � � � 	 � � � � 	� 	 "� �  � �� ��� 	 �

� � � � � 
� � 	� � � �� �# �	 �

� 	 � � � � � � 	 & � 	� �
 �  
 �	  � � � 	# � � � � 	 & � � 	 � 
 �  
 �	  � � � 	 � 	 �

�� � � � 
 � �� � �� � 	 & ��� �

0 �



� $ � $% % � % � �� � � ��


 � � &  � � �� � 
 � �� �

� � � � �
& 	 " 	� � 	 � 	� �
 �  
�� � � &  � �	 � !# � � 	 � 
 �  
�� � � &  � �	 � ! � 	 �

� � � 	 � & ' �( # � � �� � 	 � � �� �
� � � � "  � � � � � 	 ! 	 & �	 � !# 	 	 �

� � � 	 � & ' �( � � � �� � 	 � � �� �
� � � � "  � � � � � 	 ! 	 & �	 � ! � 	 	 �

�� � � � 
 � �� � 
 � � &  � � �

) 




� �# � � � � �  � � �

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


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

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

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

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

� � � � $�� � 
 � � � � � � � � 
 � � � � � 	 � ! 	 � # ��

� � � 
 � � � � � � � � 
 � � $� � � � � � 	 � ! 	 � # ��

� 
 � � � ! � �� � � � # �� 
 � � 
 � � 	 � �� � 
 � � 


� � $�� � � � � � � 
 �

� � � $�� � � � � 
 � � � 
 � � 


) '



� �# � � � � �  � � �

� � � � �	 � � �� � � 
 �� � 
 �	 � �

� � � � 	 �

�	 � � 	�

� � � � 	�

� � � 	�

� � 	� � � �

� � � 	 � � �

� 
 � � � � �

� � � � �

) 0



� �# � � � � �  � # � � � �� ��! # �! � " $ � �

� 
 � � � � 
 � �� � � �	 � � �� � �

� 
 �� � 
 � � � � � � �� �� � �	 � �

� � � � � �


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

� 
 �� � 
 � � � � � � �
 �

� � � 	�

�	 � 
 �� � � �	 � � �� � �

� 
 �� � 
 � � � � 
 � �

� � �

) )



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

imem fetch decode execute dmem

) 




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

dmem_dataout
dmem_datain

execute_offset
execute_func

execute_rd

execute_op

execute_rt
execute_rd
execute_func
execute_offset

branch_decision

execute_rs
execute_rt

dataout

op
rs
rt
rd

func
offset

datain
              read_writedmem_rv        read_write

      

imem   fetch

  

decode
execute

dmem

decode_instr

   addr                address       dmem_addr

      data         new_instr          imem_data

execute_rs

branch_decision
decode_instr

execute_op

data_out
data_in

address               PC imem_address
instr
bd

) �



� �# � � � � �  " �# � " � & �� �� �

� � � � � � � � � �& "� � � 	 " � ' & 	 � 	 "� �& � � �  � �

� � � 	 	 	 �� ' � �

�� � �  &( � "� � � � 	� � � � � �

�� � � � � � � � � � � 
 � ��

�� � � � � � � � 
 � �

�� �� � � � � � �� � �� & ' "� ' & 	 
� � � � � � � 
 � ��

� �
�  � 
  � 	 � � � 	 "� �& � � �  � �

� � 
 � ! � �� � 	 "� � & � � �  � �

� � � � �
� �

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

�� � �� & ' " � ' & 	 �

) �



� �# � � � � �  � " � " � �� �

� � � 	 	 	 �� ' � �

�� � �  &( � �  � � 	 � 	 & � � � � �� � � � � �

�� � �  &( � "� � � � 	� � � � � �

�� � � � � � � 	 � ��

� 
� � � � � � & 	 � � � � � 
 � � "� � � � 	� ��� � � � � "� � � � 	� �

� � � � � � � 
 � � "� � � � 	� ��� � � � � "� � � � 	� 	 �

�� � � � 	 � �

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

� �� � � 	 �  & � �� �� � � � � � �  � 	 
�

�� � �  !� " � 	 "�  & � � # � 
� � � 
 �	 �

� � � � � � � � � & � �� � �  !� " � 	 " �  & � � # � 
� � � 
 �	 �

� � � � � � � � � � & � �� � �  !� " � 	 "�  & � � # � 
� � � 
 �	 �

� � � � �

) �



� �# � � � � �  � " � " � �� �

� � 
 � �� �
� �� � � � � � � � 	 � �� 	 �  & � ��� �

�
� � " � � � � � �� � � � � � � � & � � � �& # 	

� � � 	 � � �

� �

� � � � �
& 	 " 	� � 	 � � � � & 	 � � � � � � & 	 �

� � �� & � � � � 	 � � "  � � � � � 	 ! 	 & � � � � & � � � 
� � � 
 �	 	 	 �

� � � � � 
� � 	� � � �� �# �	 �

� 	 � � � � � � � �� � �� & 	 �

�� � � � 
 � �� � �

�� � 	 	� � ��  & �

) �



� �# � � � � �  �� �� � � �� �

�� � � � � � 	 � "� ��

� 
� � �� � 	 � � � � & 	 � � � � � 
 � � "� � � � 	� ��� � � � � "� � � � 	� �

� � 	 � � � � � � � � 
 � � "� � � � 	� ��� � � � � "� � � � 	� �

� 	 "  � 	 � � � � & � � � 
 � � "� � � � 	� ��� � � � � "� � � � 	� �

	 & � � "� � 	 "� ��  � � � � 
 � � "� � � � 	� ��� � � � � "� � � � 	� 	 �

�� � � 	 � "� �

) �



� �# � � � � �  �� �� � � �� �

�� �� � � � � � �� �	 	� � �� 
� 
� � 	 � "� ��

� � � � � � � � � �� � �  !� " � 	 "�  & � � # � 
� � � 
 �	 ��� � 
 �� �� � � � � � �	 �

� � � � � � � � � � & � �� � �  !� " � 	 "�  & � � # � 
� � � 
 �	 �

� � � � � �	 � � �� � �  !� " �

� �� ��  
 "  � 	 � �� � �  !� " � 	 "�  & �� � 
� � � 
 �	 ��

� � � � & � � # � 
� � � 
 � $	 �

� �� ��  � � � 	 � � �� � �  !� " � 	 "�  & �# � � 
� � � 
 �	 ��

� � � � & �# � � 
� � � 
 �	 �

� �� �� � � � & 	 � � � �� � �  !� " � 	 " �  & �� � � 
� � � 
 �	 ��

� � � � & �� � � 
� � � 
 �	 �

� � � � �


 




� �# � � � � �  �� �� � � �� �

� � 
 � �� �
� �� � � � � �	 & � � "�  � � � 	 � � �� � �  !� " � 	 "�  & � � # � 
� � � 
 �	 �

� � � � �
� 	 � � �� � 	 � � � � & 	 � � �� �	 �

& 	 " 	� � 	 �� � 	 � � � � � �� � �� & 	 �

� �� � � � � # �

� � � � � 
� � 	� � � �� �# �	 �

� �� �  
 "  � 	 ��

� � �� � � � �# # �� � � � �
�

� �� � �� � � � # � 
� � � 
 � $	 � � � � & 	 � �	 �

� � � � � 
� � 	� � � �� �# �	 �

 '



� �# � � � � �  �� �� � � �� �

� � �� � � � �# � �� � � � �	 	 �

� 	 � � � � 	 "  � 	 � � �� & �� � �� & 	 �

& 	 " 	� � 	 �	 & � � "� � 	 "� ��  � �	 �	 �

� � �	 � � �# �	 �� ��

	 & � � "�  � � � 	 � � � # � 
� � � 
 # $	 ��� � 
 �� �� � � �� � � � & �# � 	 	 �

	 & � � "�  � � � 	 � �# � � 
� � � 
 �	 � �  � � � 	 � �

� �� � � � �	 & � � "�  � � � 	 � �

� � � � � 
� � 	� � � �� �# �	 �

�� � � � �

� � �� 
 �� �� � � �

� 	 � � � � 	 "  � 	 � � �� & �� � �� & 	 �

�� � � �� � �

�� � � � 
 � �� � �

�� � 	 	� � ��  & �


 0



� �# � � � � �  � �� ! � � � �� �

�� � � � � � 	 "  � 	 ��

� 
� � � � 	 "  � 	 � � � � & � � � 
 � � "� � � � 	� ��� � � � � "� � � � 	� �

	
 	 "' � 	  
 � � � 
 � � "� � � � 	� � � � � � � "� � � � 	� �

	
 	 "' � 	 & � � � � 
 � � "� � � � 	� � � � � � � "� � � � 	� �

	
 	 "' � 	 & � � � � 
 � � "� � � � 	� � � � � � � "� � � � 	� �

	
 	 "' � 	 & � � � � 
 � � "� � � � 	� � � � � � � "� � � � 	� �

	
 	 "' � 	 � ' � " � � � 
 � � "� � � � 	� ��� � � � � "� � � � 	� �

	
 	 "' � 	  � � � 	 � � � � 
 � � "� � � � 	� � � � � � � "� � � � 	� �

� � 	 � � � � �� � � � � 
 � � "� � � � 	� ��� � � � � "� � � � 	� �

� � 	 � � � � �  ' � � � � 
 � � "� � � � 	� ��� � � � � "� � � � 	� 	 �

�� � � 	 "  � 	 �


 )



� �# � � � � �  � �� ! � � � �� �

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


 	  � �! � " � 
 �# � 
� �� � � � � � � 
� � � � � � �� � � � � � �

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

�! 	 � 
 � �# � 
� �� ��� � � � � 
� � � & � �� � � � � � 	 
 � " � 
 � � & � � �� � � � & � � �

�! 	 � 
 � 
 # � 
� �� ��� � � � � 
� � � & � �� � � � � � 	 
 � " � 
 � � � ( � �� � � � � ' � �

�! 	 � 
 �� # � 
� �� ��� � � � � 
� � � & � �� � � � � � 	 
 � " � 
 � � � � � �� � � � � � � �

�! 	 � 
) * " �# � 
 � �� � � � � � � 
� � �% � �� � � � � � 	 
 � " � 
 � �% � �� � � � � � �

�! 	 � 
 � ) ) � � 
 # � 
 � �� � � � � � � 
� � � � % � �� � � � � � 	 


� " � 
 � � � % � �� � � � � � �


 	  � �! � � ��� � 
 � � �# � � � � � � � � # + �,.- � � � � � � � � - /0 0 0 � �


 	  � �! � � � � �# � 
 � �� ��� � � � � 
� � �� � � �� � � � � � �


 	  � �! � � � � 
 # � 
 � �� ��� � � � � 
� � �� � � �� � � � � � �


 	  � �! � � � �� # � 
 � �� ��� � � � � 
� � �� � � �� � � � � � �


 




� �# � � � � �  � �� ! � � � �� �

� � 
 � �� �

� � � � �
& 	 " 	� � 	 � � 	 "  � 	 � � �� & �� � � � & 	 �

& 	 ! & �� � & 	 ! � "  � � � � � 	 ! 	 & �& �	 	 �

& 	 ! & � � � & 	 ! � "  � � � � � 	 ! 	 & �& � 	 	 �

� � � � � 
� � 	� � � �� �# �	 �

� 	 � � � 	
 	 "' � 	  
 �  
 	 �

� �� �  
 ��

� � �� � � � � � � �� � � � � 
 � �  


� 	 � � � 	
 	 "' � 	 � ' � " �� ' � " � 	
 	 "' � 	 & � �& 	 ! & � �

	
 	 "' � 	 & � �& 	 ! & � 	 �

& 	 " 	� � 	 � 	
 	 "' � 	 & � �& 	 ! & �	 �

& 	 ! � "  � � � � � 	 ! 	 & �& �	 	 � � & 	 ! & � �

� � � � � 
� � 	� � � �� �# �	 �

 �



� �# � � � � �  � �� ! � � � �� �

� � �� � � � �# � �� � � � �	 	 �

� 	 � � � 	
 	 "' � 	 & � �& 	 ! & � � 	
 	 "' � 	 & � �& 	 ! & � 	 �

� � �� � # � � �# # � � � � � � �

� 	 � � � 	
 	 "' � 	 & � �& 	 ! & � � 	
 	 "' � 	  � � � 	 � �  � � � 	 � 	 �

& 	 " 	� � 	 � � � 	 � � � � �  ' � �& 	 ! & � 	 �

& 	 ! � "  � � � � � 	 ! 	 & �& � 	 	 � � & 	 ! & � �

� � � � � 
� � 	� � � �� �# �	 �

� � �� � # �# �# # � � � � � � �

� 	 � � � 	
 	 "' � 	 & � �& 	 ! & � � 	
 	 "' � 	  � � � 	 � �  � � � 	 � �

� � 	 � � � � �� � �& 	 ! & � 	 �

 �



� �# � � � � �  � �� ! � � � �� �

� � �� 
 �� �� � � � � � ' � � 	� � � 	 �

�� � �� � � �� � 	

& 	� 
� � � � � � 	 ! �� � � �� & ' "� �  ��

� � � �� � � � 	 & &  & �

�� � � �� � �

�� � � � 
 � �� � �

�� � 	 	� � ��  & �


 �



� �# � � � � �  � � �� � �� � �� �

�� � � � � 	
 	 "' � 	 ��

� 
� � � 	
 	 "' � 	  
 � � � 
 � � "� � � � 	� � � � � � � "� � � � 	� �

	
 	 "' � 	 & � � � � 
 � � "� � � � 	� � � � � � � "� � � � 	� �

	
 	 "' � 	 & � � � � 
 � � "� � � � 	� � � � � � � "� � � � 	� �

	
 	 "' � 	 & � � � � 
 � � "� � � � 	� � � � � � � "� � � � 	� �

	
 	 "' � 	 � ' � " � � � 
 � � "� � � � 	� ��� � � � � "� � � � 	� �

	
 	 "' � 	  � � � 	 � � � � 
 � � "� � � � 	� � � � � � � "� � � � 	� �

� � 	 � � � � & � � � 
 � � "� � � � 	� ��� � � � � "� � � � 	� �

� � 	 � & � � � � 
 � � "� � � � 	� ��� � � � � "� � � � 	� �

	 & � � "� � 	 "� ��  � � � � 
 � � "� � � � 	� ��� � � � � "� � � � 	� 	 �

�� � 	
 	 "' � 	 �


 �



� �# � � � � �  � � �� � �� � �� �

�� �� � � � � � �� �	 	� � �� 
� 
� 	
 	 "' � 	 ��

� � � � � � & � � �� � �  !� " � 	 "�  & � � # � 
� � � 
 �	 �

� � � � � � & � � �� � �  !� " � 	 "�  & � � # � 
� � � 
 �	 �

� � � � � � & � � �� � �  !� " � 	 "�  & � � # � 
� � � 
 �	 �

� � � � � �  
 � �� � �  !� " � 	 "�  & �� � 
� � � 
 �	 �

� � � � � � � ' � " � �� � �  !� " � 	 " �  & �� � 
� � � 
 �	 �

� � � � � �  � � � 	 � � � � � �  !� " � 	 "�  & �# � � 
� � � 
 �	 �

� � � � � � & � � �� � �  !� " �

� � � � � �	 � � �� � �  !� " �

� � � � �


 �



� �# � � � � �  � � �� � �� � �� �

� � 
 � �� �
� �� � � � � � � � � &  � � � 	 � � �� � �  !� " � 	 "�  & � � # � 
� � � 
 �	 �

� � � � �
& 	 " 	� � 	 � 	
 	 "' � 	  
 �  
 	 �

� �� �  
 ��

� � �� � � � �# � �� � � � �	 	 �

& 	 " 	� � 	 � 	
 	 "' � 	 & � �& � � 	
 	 "' � 	 & � �& � 	 �

� � �& � � & � 	 �� �� 	 �� � �# � �

� �� �	 �� � � � � �

�� � � � �

� � � � � 
� � 	� � � �� �# �	 �

� 	 � � �	 & � � "� � 	 "� ��  � �	 �	 �
� 




� �# � � � � �  � � �� � �� � �� �

� � �� � � � � � � �� � � � � 
 � �  


& 	 " 	� � 	 � 	
 	 "' � 	 � ' � " �� ' � " � 	
 	 "' � 	 & � �& � � 	
 	 "' � 	 & � �& � 	 �

� �� � � ' � " ��

� � �� � # � � � � �� � � � � � � �

& � � � & � � & � �

� � �� � # � � �# �� � � � � �' 	

& � � � & � � & � �

� � �� � # � �# � �� � � � � � � �

& � � � & � � � � & � �

� � �� � # � �# �# � � � � �  &

& � � � & � 
� & � �

� � �� 
 �� �� � � �

& � � � � 
 �� �� � � � �
�

�	 � � � ' � � 	� � � 	 �

�� � � �� � �

� � � � � 
� � 	� � � �� �# �	 �

� 	 � � � 	
 	 "' � 	 & � �& �	 �

� '



� �# � � � � �  � � �� � �� � �� �

� � �� � # � � �# # � � � � � � �

& 	 " 	� � 	 � 	
 	 "' � 	 & � �& � � 	
 	 "' � 	  � � � 	 � �  � � � 	 � 	 �

� � � &  � � � 	 � � � # � 
� � � 
 # $	 � � � 
 �� �� � � �  � � � 	 � �# � 	 	 �

� � � &  � � � 	 � �# � � 
� � � 
 �	 ���  � � � 	 � �

& � � � & � � � � � &  � � � 	 � �

& � � � �# � �

� � � � � 
� � 	� � � �� �# �	 �

� 	 � � � � � 	 � � � � & �& �	 �

� 	 � � � � � 	 � & � �& � 	 �

� 0



� �# � � � � �  � � �� � �� � �� �

� � �� � # �# �# # � � � � � � �

& 	 " 	� � 	 � 	
 	 "' � 	 & � �& � � 	
 	 "' � 	  � � � 	 � �  � � � 	 � 	 �

� � � &  � � � 	 � � � # � 
� � � 
 # $	 � � � 
 �� �� � � �  � � � 	 � �# � 	 	 �

� � � &  � � � 	 � �# � � 
� � � 
 �	 ���  � � � 	 � �

& � � � & � � � � � &  � � � 	 � �

& � � � � � � �

� � � � � 
� � 	� � � �� �# �	 �

� 	 � � � � � 	 � � � � & �& �	 �

� 	 � � � � � 	 � & � �& � 	 �

� � �� 
 �� �� � � � � � ' � � 	� � � 	 �

�� � �� � � �� � 	

& 	� 
� � � � � � 	 ! �� � � �� & ' "� �  ��

� � � �� � � � 	 & &  & �

�� � � �� � �

�� � � � 
 � �� � �

�� � 	 	� � ��  & �

� )



� �# � � � � �  � " � " � �� �

�� � � � � � � 	 � ��

� 
� � � � � � & 	 � � � � � 
 � � "� � � � 	� ��� � � � � "� � � � 	� �

� � � � � � � � � 
 � � "� � � � 	� ��� � � � � "� � � � 	� �

� � � �  ' � � � � 
 � � "� � � � 	� ��� � � � � "� � � � 	� �

& 	 � � � & � � 	 � � � 
 � � "� � � � 	� � � � � � � "� � � � 	� 	 �

�� � � � 	 � �

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

� �� � � 	 �  & � �� �� � � � � � �  � 	 
�

�� � �  !� " � 	 "�  & � � # � 
� � � 
 �	 �

� � � � � � � � � & � �� � �  !� " � 	 " �  & � � # � 
� � � 
 �	 �

� � � � � � � � � � � �  !� " � 	 "�  & � � # � 
� � � 
 �	 �

� � � � � � & � � �� � �  !� " �

� � � � � � � � 	 � �� 	 �  & � ��� �� � � � � � � � � �� �� � � 	 �

� � � � �

� 




� �# � � � � �  � " � " � �� �

& 	 " 	� � 	 � � � � & 	 � � � � � � & 	 �

& 	 " 	� � 	 �& 	 � � � & � � 	 �& � 	 �

� �� � & � ��

� � �� �# � � �

�� � � � 	 � � "  � � � � � 	 ! 	 & � � � � & �� � 
� � � 
 �	 	 	 �

� � � � � 
� � 	� � � �� �# �	 �

� 	 � � � � � � �  ' � � �	 �

� � �� � � � � �

& 	 " 	� � 	 � � � � � � � � �	 �

� � 	 � � "  � � � � � 	 ! 	 & � � � � & � � � 
� � � 
 �	 	 	 � � � �

� � � � � 
� � 	� � � �� �# �	 �

� � �� 
 �� �� � � �

� � � � � 
� � 	� � � �� �# �	 �

�� � � �� � �

� �



� � � $ � $ � � �

� +� �� � � � �� � 	 �

� + � �� � � � �� � � �

�� � � � � �� � ��

�� � �	 � � � � � �

� �



� � & � % �# � � � �# � � � � �  � �� ! � � � �� �

� � � � � � & 	 ! �  "( � �	   � 	 � � � � � �  � 	 � � � 
 �� �� � � � � �� � 		 �

� � � � � � � 	 "  � 	 �  �	 � "� � � � 	� ��� � � � � "� � � � 	� �

� � � � � � �	 � � �� & � � � � �  !� " � 	 "�  & � � # � 
� � � 
 �	 �

� �� �� �	  
 � �� � �  !� " � 	 "�  & �� � 
� � � 
 �	 ��

�	 � � �� & � � # � 
� � � 
 � $	 �

� �� �� �	 & � � �� � �  !� " � 	 "�  & �� � 
� � � 
 �	 ��

�	 � � �� & �# � � 
� � � 
 # $	 �

� �� �� �	 & � � �� � �  !� " � 	 "�  & �� � 
� � � 
 �	 ��

�	 � � �� & �# � � 
� � � 
 # # 	 �

� � � � � � �  "( � "� � � � 	� � � � � � � "� � � � 	� �

� �



� � & � % �# � � � �# � � � � �  � �� ! � � � �� �

� � � � �
& 	 " 	� � 	 � � 	 "  � 	 � � �� & �� � � � & 	 �

� � � �& 	 ! �  "( � � "  � � � � � 	 ! 	 & �& �	 	 	 
�

�& 	 ! �  "( � � "  � � � � � 	 ! 	 & �& � 	 	 	 	 �� ��

� � � � � � � � � � �� 
 � & 	 ! �  "( � � "  � � � � � 	 ! 	 & �& �	 	 	 � � �

�� 
 � & 	 ! �  "( � � "  � � � � � 	 ! 	 & �& � 	 	 	 	 �

�� � � � �

& 	 ! & �� � & 	 ! � "  � � � � � 	 ! 	 & �& �	 	 �

& 	 ! & � � � & 	 ! � "  � � � � � 	 ! 	 & �& � 	 	 �

� 	 � � � 	
 	 "' � 	  
 �  
 	 �

� � � � � 
� � 	� � � �� �# �	 �
� �



� � & � % �# � � � �# � � � � �  � �� ! � � � �� �

� � �� � � � � � � �� � � � � 
 � �  


� 	 � � � 	
 	 "' � 	 � ' � " �� ' � " � 	
 	 "' � 	 & � �& 	 ! & � �

	
 	 "' � 	 & � �& 	 ! & � 	 �

� 	 � � � � 	 "  � 	 �  �	 �� � �� & 	 �

& 	 " 	� � 	 ��  "( 	 �

� � �� � # � � �# # � � � � � � �

� 	 � � � 	
 	 "' � 	 & � �& 	 ! & � � 	
 	 "' � 	  � � � 	 � �  � � � 	 � 	 �

� 	 � � � � 	 "  � 	 �  �	 �� � �� & 	 �

& 	 " 	� � 	 ��  "( 	 �

� �



� � & � % �# � � � �# � � � � �  � �� ! � � � �� �

� & � � 		 � "( �� � 
 � �� �

� � � � �
& 	 " 	� � 	 � � 	 "  � 	 �  �	 � �	 � � �� & 	 �

� �� � �	  
 ��

� � �� � � � � � � �� � � � � 
 � �  


& 	 ! �  "( � � "  � � � � � 	 ! 	 & � �	 & �	 	 � � � & ' 	 �

� � � � � 
� # � � �

� 	 � � ��  "( 	 �

& 	 " 	� � 	 � 	
 	 "' � 	 & � �& 	 ! & �	 �

& 	 ! � "  � � � � � 	 ! 	 & � �	 & �	 	 � � & 	 ! & � �

� � � � � 
� � 	� � � �� �# �	 �

& 	 ! �  "( � � "  � � � � � 	 ! 	 & � �	 & �	 	 � � � �� � 	 �

� � � � � 
� � 	� � � �� �# �	 �
� 




� � & � % �# � � � �# � � � � �  � �� ! � � � �� �

� � �� � # � � �# # � � � � � � �

& 	 ! �  "( � � "  � � � � � 	 ! 	 & � �	 & � 	 	 � � � & ' 	 �

� � � � � 
� # � � �

� 	 � � ��  "( 	 �

& 	 " 	� � 	 � � � 	 � � � � �  ' � �& 	 ! & �	 �

& 	 ! � "  � � � � � 	 ! 	 & � �	 & � 	 	 � � & 	 ! & � �

� � � � � 
� � 	� � � �� �# �	 �

& 	 ! �  "( � � "  � � � � � 	 ! 	 & � �	 & � 	 	 � � � �� � 	 �

� � � � � 
� � 	� � � �� �# �	 �

� � �� 
 �� �� � � � � � ' � � 	� � � 	 �

� � � � � 
� � 	� � � �� �# �	 �

�� � � �� � �

�� � � � 
 � �� � �

�� � 	 	� � ��  & �

� '



� � " " $ � �

� �� � � � 
 � 
 � � � � 


� � 
 � � � � � � 
 � 
 � " 
 
 �� � 
 �	 � 
 �

� � � �	 � �	 � � � � � � 
 � �� �

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

� � � 
 
 �� � 


� � � � � � � 
 � �� � 
�� � � � �� �

� � �� � � � � �

� 0


