
� �

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

! " # $ % & ' % ( & ) * + , * - . / & 0 1 2 / 3 4 & 5 0 3 6 7 8 ( 8
� � � 
 � 
 � � � � � 
 � � 
 � � � � � � � � � � � � � � � � 	 � � � � 	 � � � � � � � 
 � � � � � 
 � � � � � � � � � 
 � 
 � � � � � � � � � � 
 � � � 
 � 
 � � � � � � � � � 	 � � � � � � 
 � � �� � � � � � � � � � � � 
 � � � 
 � � 	 � 9 
 � � � � : � ; 
 � � � 	 � � � � � 	 � � � � � � 
 � � 	 � � � � � � � � � � � 
 � � � � � � � 
 � 	 
 � 
 � � � � � 
 � � � � � � � � � � � � < �� � � 
 � � 	 
 � � � � � � � � � � 
 � � � � � � � � � � � � � � � 
 = � � � � � � � 
 � � � > � � � � � � � � � � � � � � 
 � 
 � � ? � > � @ � � � � � 
 � � 
 = � � � � � � � � 
 = � � 	 � � �� � � � � � 
 � � 
 
 � � � � 	 � � � � � � � � � � � 
 � � � � < � � � 	 	 
 � � 	 � � � � � � � 	 � � � � � 
 � � � 
 � � � � � � � � 
 � 	 � � � � � � 
 = � � 	 � � 	 � � � � 
 � � � 	 � 
 � � � � �
 � � 	 � � � � � � � � � � � � 	 A B � � � C D E � � � � 	 � � � � � � � � � 
 = � � 	 � � � � � � � � � � � � 
 � � � � � � � � � � � � � F � � �

 � � 
 	 � � � � � � � 
 � � � � � � 	 � < � � � � � 	 
 � � � � � 
 � � � � � � 	 A � � B � C G E � A B � � � C H E � � � A B � � 	 C H E �



� : I J K L M N O P Q M R S N R O R T U V Q V

W � � � � � 	 �

� � � � � � � �

� � � � � � 
 = �
� � � � �W � � � � � � �

X Y Z

[]\ ^ _`badcfeghijk
lmno pqr

> � � � � � � �� � � � � �

s � � � � 
 � � � �> � � � � � � 
 � � 	t � 
 � � � � � 
 � �> � � � � � �

uwv x _
y

W � � � � � � �t � � � �

X z { | } ~ � � � � � � � � � � � � � � � � � � � � � � 
 � 
 � � � � � � � � � � 
 � � � � � � � � 
 � � 
 	 	 � � � � � � � � 
 � � � � � � � � � � � � 
 � � � � � � � �� � � � � � � � 
 � � � � 	 � � � � � � 	 � � � � � � 
 � � 	 	 � � � � 	 
 � < 
 � � � � � � � � 
 � � � � 
 	 � � � � � � � � � � � � � � � � � � � � 
 � � � � 
 	� � � � � 	 	 � � � � � � � � � � � 
 = � � � � � � � � � � � 
 � � � � < � � � 	 	 
 � � 	 � � � � � � 
 � � � � 
 � � � � � 	 � � � � 	 � � � � � � �� � � � � � � � 
 � � � � � 
 	 � � � � � 	 
 � � � � � � � � � � � � 
 � � 	 	 � � � � 	 	 � � � � � 
 � � � � � � � � � � � 
 � � � � � 
 � � 	 � 	 � � � � � 	 � � � � � 	 
 	? 
 � � � � � � 
 � � � � � � 
 � � 
 � � � 
 	 � � � � � 
 � � � 
 � � � � 	 � � 	 @ � � � � � 
 � 
 � � � � � � � � � � � � 
 � � � 
 � � � � � � � � � � � � 
 � � � � �
� � � � � � � � � � � � � � 
 � 
 � � � � � � � � � 	 	 � � � � 	 � � 
 	 � � � � � � 
 � � � � � 	 � � � � � � 	 
 � � � � � � � 	 � � � 	 A 9 � H � E �

� W � 
 
 � � � 	 � � � 
 � � 
 � 
 � 
 � � 	 
 � � � � � � � � � 
 � � � 	 � � � � � 	 � 	 � � � 
 � � � � � 
 � � 	 � � � � � � � � � � 
 � 
 � 
 � � 	 �
� t � � � � � � � � � � � � � 
 � � � 	 � � 
 
 � � � � � � � 
 � 
 � 
 � � 	 � � � � � � � � 
 � � 	 
 � � � 
 � � � 
 � � � � �
� t � � � � � � � � � � 
 	 	 � � � 
 � � 
 � 
 � 
 � � 	 � � � � � � � � 
 � � 	 � � � � � 
 � � � � 	 � � � � � � � � � 
 � � � � � � � 
 � �
� � � � � � � 
 � � � � � � � � � � � � � � � � 
 = � � 
 � � � � � � � � 	 � 
 � � � � � 
 � � � � � � � � � � � � � � 
 � � 	 � � 	 � � 
 � � � � � � � � � � � 	 � � � � � 
 �� � � � � � � � � F � � � � � 	 � 	 � � � � � � � � � � � � � � � � � � � � � � � � � � � 	 � � � � � � � � 
 � � � � 	 � � � � � � � � � � � � � � � � � � 	 � � � � � � 
 � � � � 
 � A � � � 
 C � E �
 � � � � � 
 � � 	 � � 
 � � � � � � � � � 	 � � � � � � � � � � � � 	 � � � � � 	 
 � 
 � � � � � � � � F � � � � � � � 	 � � � � � � � � � � � � � � � � � � � � � � 	 � � � � � 
 � � � � � �� � � � � � � � � 
 � � � � � � � � 	 � 
 � � � � � 	 
 	 ? � � � � � 
 � � � � � � 	 
 � � � � � � � 
 	 � 
 � 	 � � � � � � � � � 
 	 
 � � � � � � 	 � � � � 	 � � � 
 � � � � � � � � � � 
 � � @ � 9 � �� � 
 � � � 
 � � � � � � � 
 � � � � � 
 � � � � � � 	 
 � � � � � � � 	 � � � � � � � � � � � � � � � � 
 � � � � � � � 
 � � � � � � � � � 
 � A B � � 	 C � E � � � � � � � � �� � � � 	 
 � � � � � 
 � � � � � � � � � � 
 	 � � � � � � � 
 � � � � � � � 	 � � � � � � 	 � � � � � � � � � � � � � � 
 � � < 
 � � � � � � � � � 
 	 � 
 � � � < � � � 	 	 
 � � 	 � � � 
 � � � � �� � � 
 � � � � � � � � 
 � � 	 � � � � � � � � 
 � � � � � 	 � � 	 � 
 � � � � � � � � � 
 � 
 � 
 � � 	 �

! " � � 7 8 1 & / 8 � 8 ( 0 4 � ' 3 � � � & ) ' ( 1 ( 0 4 + * ' , * - . / & 0 1 2 / 3 4 & 5 0 3 6 7 8 ( 8
� � � 
 � � � � � 
 � � 
 	 � � � � � � � � � � 
 � � � � 
 	 � � 	 	 
 � � � 
 	 � 	 � � � 	 � � � � � � � � � � � � � � � � � � 	 
 � � � � � 
 � � � � � � � � � � � � 
 � � � � � � � � � 	 
 	 �� � � 	 � � � � � � 	 � � � � � 	 � 	 � � � 	 � � � 	 � � 
 � � 
 � � � � � F � 
 � � � � � 	 � � 
 � � � � 	 � � 	 � � � 
 � � � � � � � � 
 � � 
 � � � � 	 � 
 � � � > � � 	 � � � � � 
 � � �� � � � � � � 
 � � 	 � 	 � � � 
 	 � � � � � 
 
 
 
 � � � � � � � � � 	 � � 
 � � � 
 � � � � � � 
 	 � � � � � � � 
 � � 
 � 
 � � � � � � � � 	 � � � � � � � � � � � � � � � �



I J K L M N O P Q M R S N R O R T U V Q V � G
� � � � � � � � � � � � � � � �   � ¡ ¢ £   ¤ � � ¥ £   ¦ § ¡ � ¨ � © � ¢ � ¥ ª � «
� � 
 	 � � � � � 
 � � � � � � � � 	 � � � 
 � � � � 
 � 	 
 � � � � � � � � � � � � � � 	 � � � � 	 � � 
 � � � 
 � � � � � 	 � t � � � � 
 � � � � 	 � � � � � 
 � � � � � 	 ? � � � � � � 	 @� 
 � � � � � � � � � � � � � � � � 
 F � 	 � � � � � � � � 	 ? � � � � � 
 � � 	 @ � � � � � � � � � � � � � � 
 	 � 	 � � � � � � � 	 � � � � 
 � � � � � � � � � � � 
 � 
 � � � � � � �	 � � � � � � � � � � � � � � � 
 � � � � � � � 
 � � 	 � � � � 
 
 � 	 � 	 � � � � � 
 � � � 	 
 � � � � � � � 	 � � � � � 
 � � 	 
 � � � 
 � � � � � � � � � � � � � � � � � � � 
 � � 	 � � � � � 
 � � �� ¬ � � � � 
 � � 	 � � � � 
 
 � � � � � 
 � � � s � ¬ � � � � 
 � � 	 ? ¬ � � � � 
 � � 	 � � � � � � � � � � � � � 
 � � � � � � � � � � � � � � � � @ � � � � 	 � � � � � 	 � � � � � 
� � � 	 
 � � 
 � � � � � � � � 	 � ¬ � � � � 
 � � 	 � 	 � � 
 � � � 
 � � � � � � � 	 	 
 � � � < � � 	 � � � � � � � 
 � � � < � � 	 � � � � 	 � 	 � � � � � 	 � � 	 � � � � � 	 � � � � � � 
 �
 � � � � 	 �

� � � � � ­ � � ¥ ® � � � ¡ ¢ ¯ � � ° ¤ � ¦ ± � � � � � � � � � ² ³ ¥ ¡ § ° ´ � � ¦ � © µ ¤ � ¶ � «
� � 
 	 � � � � � � � F � 	 � 	 � � � � � � � 	 � 
 � � � � � � 	 � � 
 � � � � � � � � � � � � 
 � � 	 � � � � � � 	 
 � � � � � 
 � � � � � � � � � 
 � � � � � � � � � � � � � � � � �� � � � � � 	 � � � 	 
 � � � � � � � 
 � � � 	 
 � � � � � � � � � � � � � � 	 � � � � � � � � � � � 	 � � � � � � � � � � � 
 � � � 
 � � � 
 � � � � � � � � � � � � � � � � � � � 
 � � 	 
 	� � � � � � � � � 
 
 
 � 
 � � � � � � 
 � � � � � � 	 � � � � � F � � � � F 
 � � � � � � � � � � � � � 	 � � � 
 
 
 � � � 
 � � � 	 � 	 	 � � � � � � 
 � � � � � � � 
 � 
 � � � � � � � �� � � � 
 � � � � � 	 � � � � � 	 � � � � 	 � � 
 � � � � � � � � � � � 
 � � � � � � � 
 � � � � � � 
 � � � 
 � � � > � � � � � � � 	 � � � � � 	 
 � � 
 � � � 
 � � 
 � � � � � 	 � � �
 � � � � � � � � 	 � � � � � � � � � 
 = � � � 	 
 � � � � 
 	 � � � � � � � � �

� � 
 � � � 
 � � 
 � � � � � 
 � � � � 
 	 � � � � � � � � 	 	 � � � � � < � � � � � � � � 	 � � � 
 � 
 � � 	 ? � � � � 
 � � � � 	 @ � � � � � � � � � 
 � � � � 
 � � � � � � � 
 	� � � � � � � � 	 	 
 � � 
 	 	 
 � � � � � � � 
 � � � � � < � � � 
 � � � � 	 � � � � 	 � � � 
 � 
 � � 	 
 	 � � � � � � � � � � � � � 
 � 
 � 
 � � � � � � � � � 
 � � � � � � � � � � � �� 
 � � � � � � � 
 � � � � � 
 � � 
 � � � � 	 � � � 
 � � � � � � 	 � � � � � 	 � � � � � � � � � � � � � � � � � � � � � � � 	 � � � � � � � � � � � � � 	 � � � � 
 � � � � � � 	 � � � � � � 	� � � � � < � � � � � � � 
 � � � � � � 
 � � � � � s � � � � � � � 
 � � � � 	 � � � � � � � � � ? < � � @ 
 � � � � � � � � � 
 � � � � 
 � � � � � � � 	 � � � � � � � � � 
 � � � �� � � � � 
 � � 	 � � � � � � � � � � � � � � � � � 
 � � 	 � � � � 	 � � � � 	 � � � 
 � � 	 	 � � � � 	 � � � � � � � � � � � � � 
 	 � � 
 � � � � � � � 	 � � � � � � � � � � � � � � �� � � � � 
 � 	 � � � � 	 � � � � � 	 � � � 
 � � � � � � � � � � � � � � 
 � � � � � 
 � 
 � 	 ? � � � � � 
 � � � 	 � � � � � 	 
 	 � � � 	 � � � 	 
 	 � � � 	 @ �
� � � � � � � � 
 � � � 
 � � � � � � � 
 � � 	 
 	 � 	 � 
 � � 
 � � � 
 
 � 
 � � � � � � � � � � � 
 � 
 � � � � � � � 
 � � � � 9 
 � 	 � � � � � � � � � � � � � � � 
 � � � � � � � � � 
 � � 	� � � � � � � � � � � 
 � 
 � � � � � � � � 
 � 
 � 	 
 � � � � � � 
 � � � � � � � � � � � � 
 	 
 � � � � � � 	 � � � 	 
 � � � � � 	 
 � � 
 � � 	 � � � 	 � � � � � � 
 � � � 
 � � 	 � � � �� < � � � � � � 	 � � � � 
 � 
 � � � � � � � � � 
 � � 	 ? � 	 � � � � � � � � 	 � � � � � � 	 � � 
 � � � � 	 � � � 
 � � � 
 � � � � � � � � � 
 � � � � 
 � � � < � � � � 
 � � � � � 
 � �� � � � � � 	 @ � � � � � � � � 	 � � � � � � � � � � � � � � 
 � � 	 � � � � � � � � � < � � � 	 � 
 � � � � � � � � 
 � � � � � � � � � � � � 
 � 
 � � � 
 � � � � � � � � 	 � � � � � 	� � � 
 � 	 � · � � � � � � 
 � � � � � � � 
 � � 
 	 
 � � � � � � � � � � � � � � � � � � � � � 	 � � � � � � � � � 	 � � � � � 	 
 	 � � � 	 � � � � � � � � � 
 = � � 
 
 � 	 � � � � � � � � � 	 �� � � � � � � � � � � � � � 
 = � � � � � � � 
 � 
 � � � 
 � � � � � � � � � � � � � 	 � � � � � � � � 
 � � � � � � � � � 	 
 � 	 
 � � � � � 
 � � 	 � � � � � � � ¸ � � � � � � � 
 � � 	 � � �� 	 � � � � � � � � � 	 	 � 
 � � � 
 � � 
 � � � � � 	 � � � � � ¸ � � � � � � � 
 � � 	 � � � � � � � 	 	 
 � � � � � � � � 	 �

� � � � ¹ ­ � � ¥ ® � � � ¡ ¢ ± � �   � � � ¡ � º   ¦ � � � » � � � �     � � � � ± � � § � � � � © ± ¡ � � ¶ ¶ «
t � � � 
 	 � � � F � � � � � � � � � � � � 
 	 � 	 � � � � � � 	 � � 
 � � � � � 	 � � � � < � 
 � 
 � � � 	 
 � � 	 � � 	 
 � � � � 
 � � � � 
 � � � � � � 
 � � 	 � � �� � � 
 � � � � 
 � � � � � � 
 � � � � 	 � � 
 � � 	 � � � 	 � � � � � � � � � 
 � � � � 	 
 � � � � � ¬ � � � � � 
 � � � � 	 
 � � 	 � � � � � � � � � � � � � � � � � 
 � � 	 � W 
 � � � 	 
 � �	 � � 	 	 � � � � � � � � 
 	 � � � � � � � � � � � � � � � � � � � � � � � � � � � 	 � � � � � � � ¬ � � � � � � � � � � � � � � � � � 
 � � � � � � � � 	 �

� � � � � � � � 
 � � � � � � � � � � 	 � 
 � � 
 � � � 	 
 � � 	 � � 
 � � � � � � � � < � � 	 � � � � � � � 
 � � � � � � � � � � � � � � � � � � � � � � � � 
 � � � 	 	 � 
 � � �� � � 	 � � � � � � � � � � 	 
 � � � � � � � � 
 � 
 � 
 � � 	 � 
 � � � � � � � � � � � � � � � � � � � � � � � � 
 	 	 � � � � � � � � � � � � � � � � 	 
 � � � � � � � � ; ¸� � � � � � � � � � 
 � � 	 � � � � 	 � � � � � � � � � � � � ? � � � � � 	 � @ � 
 � � � � � � � � � � � 
 � � � � 
 � � � 	 
 � � � 	 � � 	 � � 
 � � � � � � � � � � 
 � � � � � 
 � �� � � � 
 � � 	 � � � � � � � � � � � 
 	 � � 
 � � � � � � � � � 
 � � � 	 � 
 � � � � � � � � 
 � � W � � � 
 � � ¼ � � � � 	 � � � � 
 � � � � 	 � � � ? � W ¼ � @ �� � � 
 � � � � 
 � � � � � � 
 � � 	 � � � � 
 
 
 
 � � � � � � � � � � � 	 	 � � � � � � � � � 
 � � � � � � 	 
 = � � � � � 
 � � � � 
 	 � � � � � � 	 ? 	 � � � � � 	 � 	 � � 
 � 	 
 � � �� � 
 
 � � � � � 	 � � � � � F 	 
 � � 
 � � 	 � � � < � 
 � 	 � � � � 
 � � � 	 @ � � W ¼ � � � � � � 
 � � � 	 
 � � � � 
 � 
 � 
 � � � � � � � � 
 � 
 � � � � � � 
 	 � � 	 	 � � 
 �A W � W > C � E �



� � I J K L M N O P Q M R S N R O R T U V Q V
� � � � � ­ � � ¥ ® � � � ¡ ¢ ½ ¤ � � ° £ ¡ ¦ � ¦ � ¡ � © ³ � µ ¥ ¾ ¹ «
� � 
 	 � � � F � < � � � � 	 � � � � � � � � � � � � � � � � 	 � � � � B � � F � A B � � H � E � � � � � � � � 
 � 
 � � � 
 � � 	 
 � � � � � � 
 � � � � � � 
 � � � � � 
 � � 
 	 	 � � 	� � � � � � � � � � � � 	 	 � � � 9 
 � 	 � � � � � � 	 
 � � � � � � 
 � � 
 	 � � � � � � � � � � � 	 � � � � � � 
 F � � � � � 
 � � � 
 � � � 
 � � � � � � � � 
 � � � � � � � � � � � � � 
 � � 	� � � � � 	 	 � � � � B � � F � � � � � � � 
 � � � 
 � 
 	 � � � � � � 	 	 � � � � � � � � � � � � � 	 � � � � � � � � 
 � 
 � 
 � � � � � � � 
 � � � � � � 	 � � � 
 
 � � � �� � 
 � 
 � 
 � � 	 � � � � � � � � � � � � 	 
 � � � � � � 
 � � � � � � � 
 � 	 � � � 	 
 � � � � � � 
 	 � � � � 	 � � � � � 	 � � 
 � � � � � � 	 � � � � � 
 � � � � � 
 � � � � � � � �� � � � � 
 � � 	 � 
 � 	 � 9 � � � < � � � � � � � � � � 
 � � � � 
 � � � � � � � � � � � 
 
 � � � � � � � � � � 
 � � � � � � 	 ? 	 � � � � ¿ � � 
 � � � À @ � � � � � � ¬ � 	 � � � 
 � � � �� � � � � � � � � � � � � � � 
 � � 
 � � � � � � � 	 � � � � � � � � � � � � 
 � � � � F � � 	 
 � � � � � � � � � � � � 	 � � � � � 
 � � � 	 � � 
 
 � t � � � � � � � 	 � � � � � � � 	 
 	 � 
� 
 � � � 
 � � 
 � � � � � 	 � � � 
 � � � � � � � � 	 
 � � � � � � 	 � � � � � � � � � � 
 � 
 � � � 
 � � � � � � 
 � � � � � 
 
 � � � � � 
 � � 	 �

� � � � � � 
 � 
 � � � � � 	 � 	 � � � � � Á Â Ã Ä Å � Æ Ç Ç Å � � � � Q È É Ê Ë Ì Ê Ë Í Î Ç � � � � 	 � � 
 � 	 � � � 
 � � � � 
 	 � � � � � � � � � � � 	 � 	 � � � � � � 
 � 	� 
 � � � 	 � � � 
 � � 	 
 � 	 � � � � � 	 � � � � � � 
 � 
 � � � � � � � � � 
 � � � � 	 � t � 
 	 � 	 	 � � � � � � � � � � � � � � � � � � � � � � � 	 
 � 	 � � � � �� � � � � � 
 � 
 � � � � � � � 	 � � � � � � 
 � � 	 � 
 	 � � � � � � � � � � 
 � � � � � � � � � 
 � � � � 
 � 
 � 
 � � � � � � � � � � � � � � � � � � � � � � 	 
 � � � � 
 � 
 � 
 � �� � � � � � 	 
 � � � � � � � � 
 	 � � � � � � � � � � � 
 � � � � 
 � � 	 � � � � � � � 
 � 	 � � � � 
 � � � � � � � � 	 � � � 
 � � � � � � � 
 � � 	 � 
 � 	 � Á Â Ã Ä Å � � � � � � � 
 � � 	
 � 	 � � � � � � 
 � 	 � 
 � � � � 	 � � � � � � � � � � 	 
 � � � � � � � � 
 � � � � 
 � � � � � 	 � 
 � � � 	 	 � � 
 � � 
 � � 	 � Æ Ç Ç Å � � � � � � � 
 � � 	 � � � � � � � � 
 � � � � � 	 � 
 � �� � � � � 
 � 
 � � 
 � � � 	 	 � � 
 � � 
 � � 	 � � � � � � � � 
 � 
 � � � 	 	 � � 
 � � 
 � � 	 � � � 
 � � � � � � � � � � � � Q È É Ê Ë Ì Ê Ë Í Î Ç � � � � � � � 
 � � 	 � � � 
 � � � 	 � � � �� � � � 
 � � � � 	 � 
 � � � � � � 
 � � � � � � � 	 � � � � � � � � � � � 
 � � � � 
 � � � � � � � � � � 
 � � � 9 � � � < � � � � � � Á Â Ã Ä Å � � � � � � � 
 � � 	 � � � � � � � � � � 	 
 � � � �
note

� � � � � � 	 � � � � � � � � � � � � 
 � � � � � 
 � � � � � � 	 ? � � 	 	 
 � � � 
 � � � � � 
 � � � � � ¬ � 	 � � � 
 � � � � � � � � � � � 	 � � � � � � � � � � 
 � � 
 � � � �� � � 	 � � � � 	 � � � � � � � � � � � � 
 � � � � F � � 	 
 � � � � � � � 	 � � � � 
 � � � � � � � 	 � � 
 
 @ � � Æ Ç Ç Å � � � � � � � 
 � � � � � � � � 	 � � � � � � � 	 � � � � � � � �� � � � � � 	 � 	 � � � � � � � 
 � � � � � 
 � � � � � � � � � Q È É Ê Ë Ì Ê Ë Í Î Ç � � � � � � � 
 � � � � � � � � 	 � � �
pitch

� � � � 
 � � � � 	 � 
 � � �
note

� � � � � � � �� � � � � � 	 � � � � � � � � � � � �
accidental

� � � � � � 
 � � � � � �
accidental

� � � � 
 	 � � � � � � � � � � � 
 	 � � � � � � � � � � 
 � 
 	 � � � � � � �� 	 � � � � �
� � � Á Â Ã Ä Å � Æ Ç Ç Å � Q È É Ê Ë Ì Ê Ë Í Î Ç 	 � � � � � � � 
 	 � 	 � � � 
 � � 
 � � � � � � 
 � � � 
 � � � � � 
 � � � � � � � 	 	 
 � � 	 � � � � 	 � � � � � � � �� � � � � � � � 	 � � � � � � 
 � � � � � � 	 � � � � � � � � � 
 � � � � � 
 � � � � � 
 � � � � 	 � � � � 
 
 � � � � � � � � 
 � � � � � � 
 � � � � � � � � � � � � � � � � � � � � 
 � � � � � � �� 	 	 � � 
 � � � � � � � � � � � 	 � � � 	 � � � 	 � � 	 	 � � 
 � � � � � � 
 � � � � � � 	 � � � � � � � � � � � 	 � � 	 � � � � � � 
 � � � � � 	 � � � � � � � � � � � � � � � � � 	 � � � � � � 
 � � 	 �
 � � � � � � � 	 
 � � � � � � � � 	 � � 	 � 
 � � � 	 � � � � � � � 	 � � � � � � � � � � � � � � � � 
 � � � 
 � � � � � 	 � � � � � � < 
 � � � � � � G ¸ � � � � � � � 
 � � 	 � � � � 	 � �
 � � � � � � � � � � � � � 	 � 	 � � � � � � 
 � � � � � � � 	 	 � 	 � � � � � 	 � � � � 	 � � 	 � � � 
 � � 	 
 � � � � � � � 
 � � � � � 	 � � � � � 	 �

� � � � Ï ­ � � ¥ ® � � � ¡ ¢ ½ ¤ � � ° £ ¡ ¦ � ¦ � ¡ � Ð � � � � º � � Ñ ¥ � ¢ �   ² Ò � � Ñ ´ � � ¡ ² ¤ ° ¦ � ¡ � � © � �   � ¾ � «© µ � ¤ � ¾ Ï «
� � 
 	 � � � F � � 
 
 � � 	 � 	 
 � � � 
 
 
 � � � � � � � 
 � � � � � � � � � � � � 
 � � � � � � � � � � � 
 
 
 � 
 � � � 
 � � � � � � � � � � 
 � � � � � � � � � � � � � � � 
 � � 	 � � �� � 	 � � 
 � � � � � � � � � 
 � � � � � � 	 � � � � � � � � � � 	 � � � 
 � � � � � · � ? � � 
 � � � � � 	 
 � � @ � � � · � ? � 
 � � � � � � � 	 
 � � @ � � � � � 	 � � � � � � � � � � � 	� � � � � � � � 
 � � � � 	 � � � � � 	 	 � � � � � � � � � ¬ � � � 	 � � � � � � � � 
 � � � 
 � 
 � � � � � � 
 � � � � 	 � � � � � 	 � � 
 � � � � 
 � 
 � � � � � � � � � � � � � 	 � 
� � � � � � � 
 � � 	 � � � � � 
 
 � � � � � � 
 � � � � � 	 � � � � � � � 
 � � � � 
 � � � � � � 
 � � 	 � � � � � � � � � � < � � � 	 	 � � � 	 
 � � � � 
 	 � � 	 � � 
 � � � � 
 � � � � 
 � � � � �� � � � � � � 
 � � � � � � � � � � � � � 
 � � � � � � 	 � � � 
 � � � � � � � � 	 � � � � � 
 � � � � � � � � � � � � � � 
 � � � 
 � � � � � � > W Ó � � � � � ? 	 � � � � � � � � � � � �� 
 � � � � � @ � � � > � � t Ô � ? � � � � � � � � � � � � � � � 
 � � � � � 	 � � � � � � � 
 � � � � � � � � � � � 
 
 � � � � � � � � 
 � � � � � � � � � 	 � � � � � � � � 
 � � � 	 � � � �� � � � � � � � @ � W � � � > � � t Ô � ? � � � � � � � � 
 
 � � � � 
 � � � � � 
 � � 	 � � > � � t Ô � @ � � � � � � > � ? � � � � � � � � � � 
 � 	 � � � � � � 
 � · � � �� � � 
 
 � 	 � � � � � 
 � � · � @ � � � s � � � � � ? F � � � � � � � · � 
 � 	 � � � � � � � � � � � � � � � � � 
 
 � 	 � � � � � 
 � � · � 	 � � ¬ � � � � � � � � 
 � � 		 � � � � < � � � � 
 � 
 � � 	 @ � � � � t � s ? � � � � � � � � � � � � � � � � � � 	 � � � � � � 	 	 
 � � � � � � � � � � � � � 	 @ � � � � � � � � � t � s ? � � ¬ � 	 � � � � � � � �	 � � � � � � � � � � � � 
 	 
 � � � 	 � � � � � � � � � � � � @ �

� � � � � � � � � 	 � 	 � � � � � 	 
 � � � � � � � � � � 
 � � � 	 � � 	 � � � 
 � � 	 
 � � � � � � 
 � � � � � � � � 	 � � � � � � � � � � � � � � 	 � 
 � � 	 
 �? I Ã É Õ Ã Ç Ö × Ø Í Ù � � · � � � � � � � � � � � � 	 � 
 B � � � Ú 	 Æ Ê Û Ä Î Ç Ü Ì Ç Ë Ã Ç Ë Î Ç × Ý Ä Í Þ Ã Ç Ë @ � � � 
 � � � � 
 	 
 
 � 	 � � � � � � 	 	 � � � � � � � � � �	 � � 
 
 � 
 � � 	 � s � < � � � � � � � � � � � � � � � � � � � � � � � ? � � � � � � � � � � � � � � F � � � 
 � � � � 
 � 
 � � � � 
 � � � � � 
 � � � 	 � � 
 
 � � 
 � � � � � � � � � @ 
 	� � � � � 	 	 � � � � � � � � � � 	 � � � � 
 � � � � � � � � 	 	 
 
 
 � � � � � � � � � 
 � � � � � � � � � � � � � � � � � � 	 � 	 
 � � � � 
 � � 	 � � � � � 
 	 � � � � � 	 � � � � � � � � 
 	� � � � 
 � � 	 � � � 
 � � � � � � � � � � � � � � � � � � 	 
 � � � � � 
 � � � � � � � � < 
 � � � � � � ; ; ¸ � � � � � � � 
 � � 	 ? � � � � � � � � � � � � � � 	 � � @ � � � 	 � � � � 
 �A � 
 � 	 C : E �



I J K L M N O P Q M R S N R O R T U V Q V � D
� � � � ß ­ � � ¥ ® � � � ¡ ¢ ½ � ¦ ´   � � ¦ � ° � ¥ £ ¡ ¦ � ¦ � ¡ � © Ò � µ ¥ ¾ Ï «
� � 
 	 � � � F � 	 � 	 � � � � � � � � � � � � 
 � � 	 � � 
 � � � � � � � � � � � � � � � � 
 � � � � < � � � 	 	 
 � � 	 � � 
 � � � � � � 
 � � � � � � � � � � � � � � ? 9 
 � � � � : � � @ �W � � � 
 � 	 � 
 � � � � � � � � � � � � 	 
 � � � � � 
 � � � � � � � � � � � � � � � 	 � � 
 � � � 
 � � � � � 
 � � : � � � B � 
 � 
 � � � 
 � � � � � � � � � � � � � � � � � � 	 
 � � � � � 
 � �	 � 	 � � � 
 	 � � � � � � � � 	 � � � 
 � � � � � � � � 
 � � � 	 � � � � � 	 � � � � � � � � � � � 
 � � ? < � � @ 
 � � � � � � � � � 
 � � 	 � t � 
 � 
 � � � � � � � � � � 	 � � � � � 
 � � 
 		 
 � 
 � � � � � A 9 � B � C � E � � � 
 	 � � � � � � � � � � � 
 � � � � � � � � � � � � 	 � � � � � � t � � � � 
 
 � 	 � 
 � � � � � � � � � � 
 � � A � � B � C G E � � � � � � � 
 � 
 � � 
 	� 
 � 
 � � � 
 � � � � � � 	 � 	 Á Â Ã Ä Å � K Ê È × Î Ë Í Ã È � Ø Í È Õ � � � � Q È É Ê Ë Ì Ê Ë Í Î Ç � W � � 
 � � � 	 � � 	 � � � � � � � � � � 	 � � � 
 � � � � � � � � � � � �� � � � � � � F � � � � � � � � � à � � � � � � 	 � 
 � � � � � � � 	 � � � � � � � 
 = � � 
 � � � Á Â Ã Ä Å � K Ê È × Î Ë Í Ã È � � � � á Í Ë × Ç � � � 	 � 	 � � � � � � � 
 � � � � � � �
 	 � � � 
 � � � � � � � A ¼ � � C H E � Á Â Ã Ä Å � � � � � � � 
 � � 	 � � � � � � � � � � 	 � � � � � � � � � � � � � � 	 � � � � � � � 	 � � � � � 	 
 � � 
 
 
 � � � � 	 � � � 
 � �� � � � � 
 � � 	 � 
 � � K Ê È × Î Ë Í Ã È � � � � � � � 
 � � 	 � < � � 
 � � � � � � � � � � � � � � < � 
 � � � � � � � � � � � � � � � � � � � � � � � � � � 	 � � � 
 � � � � � � � 
 � � 	 � 
 � 	 �� � 
 	 
 	 � � � � � 
 � F 
 � 	 � � � � � � 
 � � � � � � � � � � � 
 � � � � � � � � � 
 � � � � 
 
 
 � � � 
 � � � 
 � � � 
 � � � � � � � � 	 � � � 
 � � � � � � � 
 � � 	 � 
 � 	 � � � � 
 � 	 � � �	 � � 	 � � � � � � á Í Ë × Ç � � � 	 � � � � � � � � � � � 
 � � � � � � � � F � � � � F 
 � � � á Í Ë × Ç � � � � � � � 
 � � 	 � � 	 � � � 	 � � � � � � � � � � � � � � � 	 � � � � � �
� � � � 
 � � � � � � � � � � � � � � 9 � � � < � � � � � � 
 � � � � � � � � � 
 � � � � � < � � � 	 	 
 � � � 
 � � � � � � � � â ã äå � � � ã � � � � � � 
 � � 	 � � � � �
� � � � � � � � � � � � � � 
 
 � 	 � � � � � � � � � � � � â ã ä � � � 
 � � � � � � < 
 � � � � � � � 
 = � � � � � � � 
 � � � � � � � � � � � � � � � 
 � 
 	 
 � � � � � � � � < � � � �� � 	 � � � � ä � � � � � � � � ã 	 � � � � � � � � � � � � � � � � 
 
 � 	 � � á Í Ë × Ç � � � � � � � 
 � � 	 � 	 � � � 
 � � � � � � � � 	 � 	 � � � � � � F 
 � � � � � 	 � � � � � 
 � 
 � � 	 �� � � � � < 
 � � � � � � � ¸ � � � � � � � 
 � � 	 � � � � 	 � � 
 � A � � B � C G E � � � : G � � � � � � � 
 � � 	 
 � � � � � � � � � � � � � � � � � � � � � � � � 	 �� � � � � � � � � 	 � � � � � 	 	 � � � � � 	 � � � � 	 � � 	 � � � 
 � � � � � � � � 
 � � � � � � � � 
 � � �

� � � � ª ­ � � ¥ ® � � � ¡ ¢ ½ � ¦ ´   � � ¦ � ° � ¥ £ ¡ ¦ � ¦ � ¡ � © æ � � ¡ ¾ ª «
� � 
 	 � � � F � 	 � 	 � � � � � � < � 	 � � 	 
 � 
 � � � � � � � � � � � � � � � � 
 � � � � � � � � � � � � � � � � 
 � 	 � � � � � � 
 � 
 � � � � � � � � � 	 � � � � � � � � � 	� � � � � � � � � � � 
 � � � � � � � � F � � � � F 
 � � � � � � � � 	 � � � � � 
 � � � F � � � � F 
 � � 
 	 � � � 
 � � � � � � � � � � 
 � � � � � � � 
 � � � � � � � < � � � � � 
 � 
 � � 	 � �� � � � � � � � � � � � � � � 
 � � 	 � � � � � � � � � � � � � � � 	 � � � � � � � � � � 
 
 
 � � � � � � � � � � � � 
 � � 	 � 
 � � � � � � � � � � � � � 	 � � � � � � � � t � 
 	� 	 	 � � � � � � � � � � � � � � � � � � 
 � � � 	 
 = � 
 � 
 � � � � � 
 � � 
 	 � � � 
 � � � � � � � � � 	 � � � � 
 � � 
 � � � � � � � � � � � � � � � � 
 � � � � 
 
 
 � � � 
 � � � 
 	 � � 	 � � 
 � � 	� � � 	 � � � � 	 � � 
 � � 	 � � � 
 	 � � � � � 	 	 
 � � � � � � � � 	 
 � � 	 � � � � � � 
 � 	 � � � � � � � � � 	 � � 
 � A � � B � C G E � 9 � � � < � � � � � � � � 
 � � 	 
 = �
 � 
 � � � � � 
 � � � 
 	 � � � 
 � � � � � 	 � � � � � � 
 
 � � � � � 
 � � < 
 � � 
 � � � 
 � � � � � � � � 
 � � � � � � � � � < � < 
 � 
 � � � < 
 � � � � 	 
 = � � 
 � � 
 		 � 	 � � � ? � � � � � � � 
 � � � � � � � 
 � � 	 @ 
 	 � � � � � � 
 � � � � � ç � � � 
 � � � � � � � � � � 
 � � � 
 � � � � � � � � � � 
 � � � � � � � � � � � � � � � � � � � � � � � 
 � � �� � � � � < 
 � � � � � � D ¸ ¸ ¸ � 
 � � 	 � 
 è é ê ë ì � � � � �

� � � � ¶ ­ � � ¥ ® � � � ¡ ¢ ½ ¤ � � ° £ ¡ ¦ � ¦ � ¡ � § � ¦ ´ º ® � í ¡ ¥ Ð � °   � ¦ � � � ¦ ® © ³ � µ ¥ ¾ ¶ «
� � 
 	 � � � F � � � � � 	 	 � 	 � � � � � � � � � � � 
 
 � � � � � � � � 
 � � � � 	 
 � � � � � � 
 � � � � � � � � � 	 � � � � � � � � � � � 
 = � � � � � � � � � 	 � � 
 	 � � 
� � 	 	 
 � � � 
 � � � � � � � � � � 
 � � 	 
 � � � � � � 	 � � � � � � � � � � � � � � � 	 
 � � � � � 
 � � 
 	 � 	 � � � � 
 � � � � � � � � � � � � � � � � 
 = � � � � � 	 
 � � � 
 � 
 	 � � � � �� � � � < � � 
 � � � 
 � � � 
 � � � � � � � � 	 � � � 
 � � 	 � � � � � � F � � � � Í Ì Ë Ã Ê Ë Ã � � � 
 	 � � � � 
 � 	 � � � 
 � 
 � � � � � � � 	 � � � 
 � � 	 � � � � 
 � � � � � � � � � � 	� � � � � � 
 � 
 � � � � � � � � � 	 � � � � � � � � � � � � � 
 � � 	 
 � � � � � � � � � � � � � � � � 
 � � � 
 � � � 
 � � � 	 � � � 
 � � 	 � 
 � � � � � 
 � � � � � � � � � � 
 � � � 
 � � � � � 	 � 
� � 	 
 � 	 � � � � � 	 � � � � � � < 
 � � � � � � ; H ¸ � � � � � � � � � � � � 
 � � 	 � � � � 	 � � � � � � � � 
 = � � 
 � � � Á Â Ã Ä Å � K Ê È × Î Ë Í Ã È � V Ì Ä Ã Î � � � �Q È É Ê Ë Ì Ê Ë Í Î Ç � � � 	 � 	 �



� H I J K L M N O P Q M R S N R O R T U V Q V

! " î ï � $ � � ð � ï ' * 4 ' 3 / + * ' 2 0 1 & ' � ' & 1 ( 0 4 2 / 3 4 & 8 * + ñ 3 1 � & / 3 1 ( - 3 6
ò * 1 3 1 ( * 0
� � 
 	 	 � � � 
 � � � � 	 � � 
 � � 	 � � � � � � � � � � � � � � � � � 
 � � � � � � � 	 	 � 	 	 � � � � 
 � � � � � � � � � � 	 
 � � � � � � � 
 � � � � 
 � � � � � � � � � � 
 � � � 
� � � � � � � � 
 � � � � � � � � 
 � � � � � � � � � � � � � � � � 	 � � � � � � � � � � F � � 
 � � � � � � � 	 � � � � � 
 � � � 
 � � � � � � 
 = � � 	 
 � � � � � � � � � � 
 � � �� � � � � 
 � � � ó � � � 	 � � � � � � � � 	 � � � � � � � 	 � � � � � � � � � � � � � � � � 
 � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � A � � � � D D E � � � 
 	
 � 	 � 
 � 
 � � � � � F � 	 	 � � � 	 � � 	 � � 
 � � 
 � � � � � � 	 
 � � 	 � � � � � � � 	 
 � 
 � � 
 � � � 
 � � � < � � � � � � � � � � � � � � 
 � 
 � 	 � 
 � 	 � � � � � 
 � � � 
 �� 
 � � 
 � � � � ô � � < � � � � � 
 � � � õ ö Ú 	 � � � � � � � � � � � � � � � � � � � � 	 
 � � � � � � � � � ¬ � � � 
 � � � � � 
 
 � � � � � � 
 � � � 	 � � � � � 	 � 
 � � � � � � < � 
 � � �� � � � � � � 	 � � � � � � � � � � � � � � � � � � � � � � � 	 � � � � 	 � � � 
 	 � 
 � � � � � � � � 
 � � 
 � � 	 � � 	 � � 
 � � � � � 	 � � � � 	 � � 
 � � 
 � � � � 
 
 
 � � � 
 � � A B � � � C D E �

t � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 
 � 	 � � � � � � 
 � 
 � � 
 	 � � 
 
 
 
 � � � � � � � � � � � � > � � � � 
 � � � � � 
 � � � � � � � � � � � � 
 � � �� < � � � 	 	 
 � � 	 � � 	 
 � � � � 
 � � � � � � � � � 
 � � � � � � � � � � 	 � � � � � � 	 
 � � � � � � � 	 	 � � � 	 
 � � � � � � � � � � � � 	 � � � � 	 � � 
 � � � � � � � � � 	 � � �� � � 	 � � 	 � t � � � � 	 � 
 � � � � � 
 � � � 	 
 � � � � � � � � � � � � 
 � � � � < � � � 	 	 
 � � 	 � � � � � � � � � � � � 
 
 
 
 � � � � � � � � � � � 	 	 � 9 
 � 	 � � � � �� � � � � � � � 
 � � � 	 � � � � � 	 � � � � 
 
 
 
 � � � � � � 	 � � � � � � � � � � � � � � � 
 = � ç � � � � � � � � � � � � � � � � � 	 � � � � � � � � � � � � � � � � 
 � � 
 � � 	 
 = � 	� � � � � 	 � � 
 	 � � � � � � � � � � � � � � 
 � 
 � � � 
 	 � � � � � � � � > � 	 � 	 � � � 	 � � � � � � � � � � � 	 
 � � � � � � � � � � � � � � 	 	 
 � � � � � � � � 	 � � 	 � � �� � � � � � � � � � � � 
 � � � � � � � � � � � � � � � � 
 = � � � � � 
 	 	 
 � � 	 � � � � � 	 � � � 
 � � � � � � � 
 
 � � � � � � � � � � � 
 � � � 	 � � � � � 	 � � � � � � 
 � � � � �� � � � � � 
 = � � � � � � � � � � � 
 
 
 
 � � � � � � 
 � � � � � � � � � � � � � � � � 	 � � � � � � 	 � � 
 	 � � � � 
 � � � � � � � � � 
 � � � � � � � � 
 � � � � � � � � � � � � 
 � � � 	 �� � � � � ¬ � � � 
 
 
 
 � � � � 
 � 	 ç � � 
 � � � 	 � � � � � � � � � � � 
 � � � � 
 � � � � � � 	 	 � � � � 	 
 � � � � � � � � � � � � 	 � � � 
 � � � � � � � � 
 � � � 	 � � � � � 	 �� � � � � � � � � � 
 � � ? < � � @ 
 � � � � � � � � � 
 � � 	 � � � � 
 � � � � � 
 � � � � � � � � � � � 
 	 � 
 � 	 � 
 � � � � � � � � 
 � � � � � � � � 
 � � � � F � � � � 	 � 	 � � � � � 	� 
 
 
 
 � � � � � � 
 � � � � � � � � �
� � � � � � � � � � 
 	 � � � � � 	 
 	 � � � 
 � � � � 	 � � � � � � � 
 = � � � � � � 
 	 � � � � 
 � � � � � � � 
 � � � � � � � � 
 � � � � � � � � 
 � � � � � < � � � 	 	 
 � � 	? 9 
 � � � � : � � @ � � � 
 	 � � F � 	 
 � � 
 
 
 
 � � � � � � 
 � � � � 
 
 � � � � � � � 
 � � � � � � � 
 � � � 
 	 � � � 
 � � � � � � � 
 � � 	 � 
 � 	 � t � � � � 
 � � � � � 
 � �	 � � � � � � � � 
 � 
 	 � � � � � � � � � � � � � � � � � � � 
 � � � � � � � � � � � 	 � � � � � 	 � � � � � � � 
 � � 
 � � � 
 � � � � � < � � � � � � 
 � � 
 � � � � < � < � <

� < � < � < � < � � � � � � � � � � � � � � � � 
 	 � � � � � � � � � 	 � � 
 � � � � � � � � � � 
 � � � � � 
 � � � � � � � � � � � � < � � 
 � � � 
 � � � 
 � � �� < � � � 	 	 
 � � � 9 � � � < � � � � � � � � � � � � � 
 � � � 
 < 
 
 	 � � � � � � � � � � � � � � � ç 
 � 
 	 � 
 
 
 � � � � � 
 � < 
 � 
 � � � � � � � � � � � < 
 � � � 
 � � � 	 
 = �
 � 
 � � � � � 
 � � � � � � � � � � � � � � � 
 � � 	 
 = � 	 � � � � 
 
 
 
 � � � � � � � � � � � � 
 = � � � � � � � � � 
 � � � � � � � 
 � � � � 
 � � � � � � � 
 � � � � � < � � � 	 	 
 � � 	 �

X z { | } ~ � � ÷ � � � � � � � � � 
 � � � � � � � � � � � � 
 � � � � < � � � 	 	 
 � � 	 
 � � � 	 � � � � 
 � � � � � 
 � � � � � � � � � � � � � � � � � � � � � � � � 	 � � �
� � � � � � � � 
 � � � 	 � � � � � 	 � � � � � F � � � � � � 
 � � 	 � � � � 	 � � � � � � � � � � � � � � 
 � � � � � 
 � � � � � � � � 
 � � 
 � � � 
 � � 	 � � � � � � � �� � � � � � � 
 � � 	 � � � � 	 �< � � � � � 
 	 � � � � � � 
 = � � � � � � 
 � � � � � � � � � 
 � 
 	 
 � � 	 � � � � � � � � � � � 
 � � � � � � � � � 	 � � � � � 	 � � � � 	 õ ø Ú �� � � � � � 
 � � 	 � � � � � � � � � 	 � � � � � � � 
 � � 	 � � � � � � � � � � � � � � 
 � � 
 � � 
 	 � � � � 
 � � � � � � � � 
 
 
 
 � � � � � � � � � � � � 
 � � 
 � � � � � � � � 
 � � � �� < � � � 	 	 
 � � 	 � 	 
 � � � � � 
 � � � 	 � 	 � � � � 
 � � � � � 
 � � � � � � � � � � � � � � � � � � � � �

� � ¹ � � µ ¤ � ¥ ² ù ¯ ¡ � � ¦ � � � � ù � � � �  
� � � � � � � � � � � � 	 
 � � � � � 
 � � 	 � � 
 � � � � � � � 	 	 � � � � � � � � � 
 � � � � < � � � 	 	 
 � � � � � � � � � � 
 = � � 
 � � � � � � 	 � 	 � t � � � � � � 
 � 
 � � �� � � 	 
 � � � B � 
 � � � > � � 	 � � � 
 � � � � � F � � � � t � � � � � � � � � � � � � 	 � 	 � � � � � 	 � � A � � B � C G E � W � � 
 � � � 	 � � 	 � � � � � � � � � � 	 � � � 
 � � � �� � � � � � � � � � � 	 � 
 � � � � � � � 	 � � � � � � � 
 = � � 
 � � � B � 
 � � � > � � 	 � � � 
 � � � � � � � � 	 � � � � 	 � 	 � � � 
 � � � � � � � 	 � � 
 � � � � � � � � � � � �



I J K L M N O P Q M R S N R O R T U V Q V � C
� � � � � � � � � � � � � � � 	 � � � � � � � � � 
 	 � � � 
 � � � � � A ¼ � � C H E � � � 
 	 	 � � � � � � � � � � � � � � � < � � � � � � � � � � � � � � � � � �
 � � � � � � � � � � � � � 
 � � � � � � � � � � � � � 
 � � � � � � � � � 	 � � � � � � � > � � � � � � � 
 � � � � 	 � � 
 � � � � 
 � � � � � � � � 	 � � � 
 � � � � � � � 
 � � � 	 � � � � 	 � 
 � � �� � � � � � � � � 	 
 � � � � � 
 � � � � � � � 	 	 � � � � 
 � 	 � � � � � � � � � � 
 � � � � � � � � � � � � � � � � 
 	 � � 
 	 � � 
 � � � � � � � � 
 � � � 	 � � � � � 	 � � � � � � 
 �? < � � @ � � � � � 
 � � 	 � � � � � � � � � � � 
 � � � � � � � � � � 
 	 � 	 � � 
 � � � � 	 � � 
 � 
 � � � � � � < � � � 	 	 
 � � � 
 � � 
 � � � � � 	 
 � 
 � � � � � � � � � � 	 � � 
 �� � � � � � � � 
 � � � � � � � � � � 	 �

� � � � � � � � 	 	 
 � � 	 � � � 	 � � � 
 � � � 	 � � � � � � 
 � 9 
 � � � � : � � � 9 
 � 	 � � � � � � � � � 
 � � � � � � � � � � 	 � � � � � � � � � � 
 � � � � < � � � 	 	 
 � � 
 		 � � � � � � � � � � � � 
 � 
 � � � � � 
 � � � � � � � � 
 � � � � 
 	 � � � � � 	 	 � � � � � 	 � � � � � � � � � � � 
 = � � � t � � � � 	 � 	 � � � � 	 � � � � �� � � � � � 
 � 
 � � 
 	 � � � 
 � � � � � � � � � � � � � � � 
 	 � 	 	 � � � � � � � � � � � � � � � � � � � � � � � � � � � 	 � � � 
 � � 	 � � � � � 	 � � � � � � � � � � � � 
 � � � � �
 � 
 � 
 � � � � � � � � � 
 � � � � � � � 
 � 	 � � � � � � � � � � 	 � � � � � � � � � � � � � � � 	 � � � � � � � � � � � 	 � � � � 
 � � � � 	 � � 
 � � 	 � � � � � � � 
 � � � � 
 � � � 
� � � � � � � � � � � � � 	 � � � � � 	 � � � 
 � � � � � � � � � 
 � � � 
 � � � � � � � � � � � � � 9 � � � < � � � � � � � ú � û 
 � � � � 
 � � � � � 
 � � 	 � 
 	 � � � � � � � �� 
 � � � � � � �
DescendingLetter

� �
meaning

� � � � 
 � � � � ú � û � � � � � � � � 
 � � � � 	
xmin

�
xmax

�
ymin

�
ymax

� � � � 
 � 
 � �� � � � � � � � 
 � � � � 	 � 
 � � � � � � � � 
 � � � � < � � � � � � � � � � � 
 � � 	 
 � � � � B � 
 � � � � � 	 � � � � � � � � � � � 	 � � � � � � � � � � � � � � 	 � � � � � � �	 � � � � � 	 
 � � 
 
 
 � � � � 	 � � � 
 � � � � � � � 
 � � 	 � 
 � � � � � > � � 	 � � � 
 � � � � 	 � � < � � 
 � � 	 � � � � � � � � � � � � < � 
 � � � 
 	 � � � � � � � � � � � � � �� � � � � � � � 	 � � � 
 � � � � � � � 
 � � 	 � 
 � 	 � � � 
 	 
 	 � � � � � 
 � F 
 � 	 � � � � � � 
 � � � � � � � � � � � 
 � � � � � � � � � 
 � � � � 
 
 
 � � � 
 � � � 
 � � � 
 � � � � � � � �	 � � � 
 � � � � � � � 
 � � 	 � 
 � 	 � � � � � � � 	 
 � � � 
 
 
 � 	 � � � ¬ � � � 
 � � � 	 � � 	 � � � � � � � � � 	 � � � � 	 � �



D ¸ I J K L M N O P Q M R S N R O R T U V Q V

ü ü ü ý þ ÿ � � � þ � � � � � � � � 	 � 	 � � 
 	 � � � � 
 � � � ü ü ü

X z { | } ~ � � � � � � � � � � � � 
 	 	 � � � � � � � � � � � � � � � 
 � � � � � @ � � � � � 	 � @ � � 
 @ 	 � � � 	 � � � 	 � � � 	 � 
 � � � � � � � � 	 	 
 � � � 
 � � 
 	� � � � � � 	 	 � � � 
 � � � 
 � � � � � 
 � � � � � � � � � � 
 � � � � � � � � � � � s � � � 	 
 � � � � 
 � 
 � 
 � � � � � � � � @ � � � � � � � � 
 � � � � 	
xmin

�
xmax

�
ymin

�
ymax 

� � 
 � � � � � � � � 	 � � � � � � � � B � 
 � � � � � 	 � � � � 	 � � � � 	 
 � � � � � 	 � � � 
 � �� � � � � 
 � � 	 � 
 � 	 � � � � � 
 � � � � � � 	 � 
 � � � � � � � � � 
 � � � � � � � � � � � � � � � � 
 � � � � 
 	 	 � � � � � < � � � � � � � � � � � � 	 � � � 
 �� � � 	 � � < � � 
 � � 	 � � � � � � � � � � � � � < � � � � � � � � � � � � � � � � � � � � � � 	 	 � � � � 	
c sub d

� � � � � � � 	 � � � � 	 �� � � � � � 	 � 	 	 � � � � � � � 	 � � � � � � � � � 	 � � � � 
 � � � � � � � � � � � � � � � � � � � 
 � � 	 � � � � 
 
 � � � � � � � � 
 @ � � � � � 
 � 	 � 	 
 � � � �� � � � � � � 	 �
meaning

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



I J K L M N O P Q M R S N R O R T U V Q V D ;
� � � � � � � � � � � � � � 	 � � � � � � � � 
 � � � 
 	 � � � � � � � � 
 � � 
 	 � � � � � � � � � � � � � � � � � 	 � � � 	 � � � � � � � � � � � 
 � � � � < � � � 	 	 
 � � � t � 	� � � � � � � � � � � � 
 � � � � � � � � � � Ù Ë Í Ì Û × É Û Ç Ü Í � 
 	 	 � � � � 
 � 9 
 � � � � : � : � � � � � � � � � 	 � � � � � � � 
 
 � � 	 � � � � � 	 	 
 � � � � � � � � � � � � 	 �� � � � � � 
 � � 	 	 � � 
 � � � � � � � � 
 � � � � 	 � � � � � � � � � � � � � 	 � � � � � � � � 
 = � � 
 � � � � � � � 	 	 � 
 � � � � � � � � � 
 � � � � � � 
 � � � 
 � � � � 
 � � � � � � � � 
 	� � � � � 	 � � � � � � � � � � � � 
 � � 	 � � � � � � � � � � � 	 � 
 � � � � � � � � � � � � � 	 	 � � 	 � � � � � 
 � 
 � � � 9 � � � < � � � � � � 	 � � � � 	 � � � � � < � � � 	 	 
 � �� � � � � � � � � � 
 � 	 � � � � � � � � � � � � � � 	 � � � 	 � � � � 	 	 � � � � � � � � � � � � � � 
 � � � � � � � � � � � � � � � � 
 	 � � � 	 � � � � � 	 
 � � � � � · � � � � �� � � � � � �

Plus
�
PLUSMINUS

�
TERMINAL_OPERATOR

�
SYMBOL

�
TERMINAL

�
OPERATOR

� � �
OBJECT

� � � �
OBJECT

� � � � � 
 	 � � 	 � � � � � � � � � � � � � � 
 � � � � � � � � � 
 � � � � � < � � � 	 	 
 � � � � � � � � � � �
Plus

� � � � � 
 	 � � 	 � 	 � � � 
 
 
 � �� � � � � 
 � � � � � � � � � � 	 � � � � � � � � � 	 � � � � � � 	 	 � � � � � 	 �
s � � � � � � 	 	 � 	 � � � � � 
 
 � � � 
 � � � � � � � � � � 
 � � � 	 � � � � � � � � � � 
 � � � 	 � � � � � � � � � � � � � � 
 � � � � � � � 	 	 � � � � t s � �� � � � � 	 � � � 	 � � � � � � � � � 
 � � � 	 � � � � � � � � � � 	 � � 	 
 � 
 � � � � � � 
 � � � � 	

xmin
�
xmax

�
ymin

�
ymax

� � � � 	 � � � � � 	 � � � � � � � � � �� 	 � � � � � 
 � � � 
 � 
 � 
 � � � � � � � � s � � � 	 � � � � � � 
 � � � � � � � 	 	 s � s � � � � t s � � � � � � � � � � � � � � � 
 � � � � � � � � � � � 
 � 
 � � � � � � � 	 	 � � �� � � � � 	 � � � � � � 
 � � � � � � � � � � 
 � � � 
 � � � � � � � � � � � 
 � � � � < � � � 	 	 
 � � � � � � � � � � � � � � � � � � 	 
 � 
 � � � � � � 
 � � � � 	 �

NONTERMINAL_OPERAND TERMINAL_OPERAND TERMINAL_OPEARTOR

NONTERMINAL OPERAND OPERATOR

OBJECT

SYMBOL

PLUSMINUS MULTDIVLETTER

Dot

HLine

TERMINAL
xmin

xmax
xc entre

in te ger

int eger

int eger

Factor Term Base

AscendingLetter

DescendingLetter
Plus Minus

LowercaseLetter

meani ng
str in g

X z { | } ~ � � � � � � < � � � � � � 
 � � � � � � � � 	 � � � � � 
 � � � � � � < � � � 	 	 
 � � � � � � � � � � � � � � � � 	 � � � � � � � � � � � 
 � � � � � � �� � 
 � � � � � � � � 
 � � � � � � � � � < � � � � � � � � � � � � � 	 	 � 
 � � � � � � � � � 	 � � � � � � � 	 	
OBJECT

� � � � � � � � � � � � � � � � �� � � � 	 � � � � � � � � � � 	 � � � � � 
 � � � � � � 
 
 � 
 � 
 � � 	 � � � 	 � � � � 
 � � � � � � � � � 	 	 � 	
OBJECT

� � �
TERMINAL

�� �
OBJECT

� � 	 � � � � � � 
 � � � �
meaning

� 
 � � � �
string

� � � 
 	 � � � � 
 � � � � 
 	 
 � � � � 
 � � � � � � � � � � � �� � � 	 	 � 	 � � � � � � � � � � � 	 � �
TERMINAL

� � 	 � � � 
 � � � � � � � � � � 
 � � � � 	 �
xmin

� � �
xmax

� � � � � � � � 
 � � �� � � � 
 � � � �
xcentre

� � 
 � � 
 	 � � 
 
 � � � � 	
avg( self .xmin, self .xmax)

� � � � � � � � 
 � � � � 	
ymin

�
ymax

� � � �
ycentre

� � � � � 
 
 � � � � � � � � � � � 	 � � �
� � � � � � � � � � � � � � � � � � � � 	 � � � � 	 � � 
 � � � 
 
 � 
 � � � � 
 � � � 
 � 
 � � 	 � � � 
 � � � � � � � 
 � � 	 � 
 � 	 � � � 
 	 
 	 
 � � � 	 � � � � � � 
 � 9 
 � � � �: � G ? � @ � � � � � � < 
 � � � � � � 
 = � � � � � 	 � � � � � � 
 � � � � � � � � � � � � � � � 
 = � � � � � � � � � � ¬ � � � � � 	 � � � � � 	 � � � � � � �

hmax
� 
 	 � 	 � � 
 �



D � I J K L M N O P Q M R S N R O R T U V Q V

 � � � � 
 � �

precedes
� � � � � � < 
 � � � � � � � 
 � � � 	 � � � � � � 
 � � � � � � � � � � � � � � � � 
 � � � � � � � � ¬ � � � � � 	 � � � � � 	 � � � � � � �

vmax
� 
 	� 	 � � 
 � 
 � � � � 
 � �

super
� � � � � � < 
 � � � � � � � 
 � � � � � � 
 � � 
 � � � � � � � � � � � � � � � 
 = � � � � � � � � � � ¬ � � � � � 	 � � � � � � 
 � � � 
 � 	 � � � � � � �

htol
� 
 	 � 	 � � 
 � 
 � � � � 
 � �

left
� t 
 � � � 	 � � � � � � � � � � 	 � � � 	 � � � � 	 � � � � � � � � � 	 � � � � � � � � � � � � � 
 � � � � < � � � 	 	 
 � � 	 � � � � � �
 � � � � � � � � � � � � � � � � 	 	 � � � 	 � � � � � 	 � � � � � � 	 � � � � � � 
 � � � � � � 
 � � � � � � � � � 
 	 � 
 � � � � � � � � � � � � 
 � � � 
 � � � � � � 	 � � � < � � � 	 	 
 � � 	 �� � � � � � � � � � � � � � � � ¬ � � � 
 � � � 
 � � � � � � � � � � 
 � � � � � < � � � 	 	 
 � � 	 � t 
 � � � 	 � � � � � � � � � � 	 � � � 	 � � � � � � � � � � � � � � 	 � � � � �� < � � � 	 	 
 � � 	 � 
 � � � � 
 � � 
 � � � � � � � � � � � � � � � � � � � 
 � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 	 
 � � � � � 	 � � � � � < � � � � 
 � � � 
 � � � � � �

Build
� � � 	 � � � � 	 � � � � � � � � � � � � 	 � � � � � � < � � � 	 	 
 � � � � � � � � � � � � � 	 � 
 � � � � � � � 	 � � � � � 
 	 � � � � 	 � � � � � 	 � 	 � � � � � � 
 � � � �� � 
 � � 
 � � � � 
 = � � � � � � � � � � 
 � � � � 	 � � 	 � � 
 � � � � 	 � � � � 	 � � 
 � � � � � � � 
 � � 	 � � � � 	 � � < � � � � � � � 	 � 
 � � � � � � � � � � � � � � � � � � � F 
 � � � � �

Constrain
� � � 	 � � � � �

Parse
� � � 	 � 
 	 � � � 
 
 � � � � � �

B � 
 � � � � � � � � � 
 � � 	 � � � � � 	 
 � � � � 	 � � � � � � � � � 	 � � � � 
 � 9 
 � � � � : � G ? � @ � � � � � · � � � 	 � 	 � � � � � � � � � �
TERMINAL� � � � � � � � � � � � � 
 � � � 
 � 
 � � � � � � � 
 � � � � � 	 � � � 
 � � � � � � � 
 � � 	 � 
 � � t 
 	 � � � � � � � � 
 	 � � � � � 
 � � 	 � 
 � 
 	 
 � 	 � � � � � 
 � � � � � � � � � � � �

� � � � � � � � 
 
 
 � � � � � � � � � 	 � 
 > � � 	 � � � 
 � � � � � � � � 
 � � 	 � � � � 	 � � � � � � 
 
 � 	 � � � � � � 	 � � � � 
 � 9 
 � � � � : � � ? � @ � � � � � � � 	 �� � � � 
 � � � � � F 
 � � � 
 � � � � � � � � 	 � � � 
 � � � � � � � 
 � � 	 � 
 � � � � � 	 � � � � � � � � � � 	 � � � � 
 � 9 
 � � � � : � � ? � @ � � � � � � � 
 = � 	 � � � 	 � � � � � � 
 �� � � � � 
 � 	 � � � � � � � � � 
 
 � 	 � � � � � � 
 � � � � � � � 
 � � 
 	 � � � � 
 � � � < � � � 	 � 
 � � � � � � 
 � � � � � � 
 � � � � � � � � � � � � � � � � � � � � 
� � � � � � � 
 � � � � � 
 	 � � � � � 	 � � � 	 � � � � � � 
 � � � � � � 
 � � � � 
 
 
 � � � 
 � � � � � � � � � � � � 
 � � � � � F � � � � � � � � � � � � � � � � � � � � 	 � � � 
 � �� � � � � 
 � � 	 � 
 � 	 � � � � � � � � � � � � � � � � � � � � � � �
� � � 	 � � � � � � � � 
 � � 	 
 
 � � � � � 
 � � � � � � � � 	 � � � � � � 
 � � � � � � � � � � 
 � � 
 � � � � � 
 
 � � � � � 
 � � 	 � 
 	 � � � � � 	 � s � � � � F � � � � F 
 � � 
 	� � � � 	 	 � � � � � � � � � � 	 � � � � � � � � 
 � � 	 � � � � � 
 � � � � 	 � � � � � � � � � < � � � � 
 � � � � � � � � � � 	 � � � � � � � � � � � � � � 	 � � � � t � � � 	 � � 
 �	 � � � � � � 
 � � � � � 
 � � � � � � � � � < � � � 	 	 
 � � � � � � � < � � � � 
 � � � � � � 	 � � � � � � � 
 � 
 � � � � � � 	 � � � � � � � � � � � � � � � 
 � � � 
 � 
 � � � � � � � � � � �� � � � � � 
 � � � � � � 
 � � � � � � 
 	 � � F � � � � � � � 
 � � � � < � � � � 
 � � � � � � 	 � � 
 	 � 
 � � � � � � � 	 � ? ; @ � � � � � � � � � � 	 � � � � � � � � 	 � � � 
 
 
 � 	� � � � 	 � � � � � � � � � � � � � � � � � � 
 � � 	 � � � � � � � � � � � 
 � � � � � � � � � � � 
 � 
 	 � 
 � � � � � � � � � ? � @ � � � � � � � � � � � � � 
 � � 
 	 � � � � 
 � � � � � � �	 � � � � � � � � � � � 
 � � 	 
 � � � � � � 	 � � � � � � �
� � � 	 � � � � � � � � 
 � � 	 � � � 
 � � � � � � � � � � � � � � � 	 	 
 � � � 
 � � � � � � � � 	 � 9 � � � < � � � � � � 
 � � � � � � � � � 
 � � � � � < � � � 	 	 
 � � � 
 � �

	 � � � � � � � � � � � � � � â ã äå � � � � ã � � � � � � 
 � � 	 � � � � � � � � � � � � � � � 	 	 � � 
 
 � 	 � � � � � � � � � � � � â ã ä � � � 
 � � � � � � < 
 � � � �
� � � 
 = � � � � � � � 
 � � � � � � � � � � � � � � � 
 � 
 	 
 � � � � � � � � < � � � � � � 	 � � � � ä � � � � � � � � ã 	 � � � � � � � � � � � � 	 	 � � 
 
 � 	 � � � � � 	 � � � � � 	� 	 � � � 
 � � � � � � � � 	 � 	 � � � � � � F 
 � � � � � 	 � � � � � 
 � 
 � � 	 � � 	 
 � 9 
 � � � � : � � �



I J K L M N O P Q M R S N R O R T U V Q V D �

(* Build a Super association between any two symbols in a base-superscript configuration.  *)

production  Build6 =

`1 : TERMINAL

 `2 : TERMINAL � � ø
 1´ = `1

3´ : Super

 2´ = `2

Has

With

  condition  super (`1, ̀ 2 );

end;
? � @

function  between :  ( a, b, c : integer ) -> boolean  = (a < b) and  (b < c)  end ;

function  hBounded : ( a, b : TERMINAL) -> boolean  = between ( b.xmin, a.xcentre, b.xmax ) end ;

function  precedes : ( a, b : TERMINAL) -> boolean  =

                     between ( 0, b.xcentre - a.xmax, hmax )  and   (a.xmin < b.xmin)   end ;

function  left :     ( a, b : TERMINAL) -> boolean  =

                     precedes (a, b)   and    (absInt (a.ycentre - b.ycentre ) < htol)  end ;

function  super :    ( a, b : TERMINAL) -> boolean  =

                     ( not  hBounded (a, b))   and    precedes (a, b)

                      and    between (htol, a.ycentre - b.ycentre, vmax)                end ;? � @

 1´ = `1

 2´ = `2

Super

HORIZONTAL

LeftOf Sub Super AboveOf

DIAGONAL VERTICAL

XREL YREL

RELSHIP OBJECT
Has

With? � @ ? � @
X z { | } ~ � � � � � � B � 
 � � � � � � � � � 
 � � ? � @ � � 	 � 	 � � � � � � � � � �

TERMINAL
� � � � 	 � � � � � 	 � � � 
 � � � � � � � 
 � � 	 � 
 � 	 � � 
 	 
 � 
 � � � � �

super
� � � � 
 � 
 � � � � � 
 	 � � � � 
 � 
 � � 
 	 � � 
 
 � � � � 	 
 � � � � � 
 � � � � 
 � � 	 
 � ? � @ � t 
 � � � � � � � 
 � 
 � � 
 	 � � � � � �� � � � � � 
 F � � � 
 � 	 � � � �

Super
� � � � � � � � � � � � � � � � �

TERMINAL
� � � � 	 ? � @ � t � 	 � � � � � � � � � · � � 
� � � � � � � 
 � � ? � @ 
 � 	 � � � 	 �

Super
� � � � � � � 
 	 
 	 � � � � � � � � � 	 � � � � � � � � � � � � � 	 � � � 	 	 � 
 � � � � � � 
 � 	 � � � �� � 
 
 � � � 
 � � � � � � � � � � � 	 � � � � � � � 
 � � � � � � � � � � � 	 �

� � � � � � 	 	 � 
 � � � � � � � 
 � � � � � � � 
 � � 	 � 
 � 	 
 	 � � 
 
 � � � 
 � ? � @ � � � � 
 	 � � � � � 
 � � � � � � � � 	 � � � � � 
 � � � 	 � � � � � � 
 �9 
 � � � � : � : � � 
 � � 	 � 
 � � � � � � � � � � � � � � � 	 � � � � � � � � � � � � � � � � 	 � 9 � � � < � � � � � � �
has

� � � � � � 
 � 
 � � � � 	 � �� �
OBJECT

� � � � � � � � � � � 
 � � � � 	 � � �
RELSHIP

� � � � � � � � � � � � � 
 � � 	 � 
 � � 
 � � � � � � � 
 	 � < � � � 	 
 � � � � � 	 � �� � > � � 	 � � � 
 � � � � � � � 	 � � � � � 	 � � � � � � � � 	 � � � 
 � � � � � � � 
 � � 	 � 
 � 	 � 
 � � � � � � 
 � � � � � � � � � � � 
 	 � � � 
 
 
 � 
 � � �



D : I J K L M N O P Q M R S N R O R T U V Q V

(* Remove horizontal or superscript relationships that cross a horizontal line.   *)
(* Class XREL is defined in Figure 4.5(d).                                        *)

production  ConstrainA1 =

`1 : TERMINAL

`5 : AboveOf

`3 : HLine

Has
With

With

`6 : AboveOf

Has

With

`2 : HLine

 `4 : XREL

Has

� � ø

 1´ = `1

 2´ = `2

 3´ = `3

Has

With

Has

With

 5´ = `5

 6´ = `6

end; ? � @

(* Convert a Dot to a Decimal if the appropriate conditions are met.            *)
(* Other productions convert a Dot to Multiply, and remove Dots that are noise. *)

production  ConstrainC1 =
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`3 : Super
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`8 :  (YREL but not Sub)

� � ø
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8´ = `8
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